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Ilpunoscenue 1. Opranu3alMoOHHbBINA KOMUTET BocbMoro
MexayHapoaHOTO ceMUHapa «becro3BOHOYHBIE B KOJUICKIIUAX
300IT1apKOB U MHCCKTAPHCB»

Appendix 1. The Organizing Committee of the Eighth International
Workshop "Invertebrates in Zoo and Insectarium collections”

Ilpunoscenue 2. Criicok yuacTHUKOB BocbMoro Mex1iyHapoIHOTO
CCMHUHAapa «becro3BoHOYHEIE B KOJUICKOUAX 300IIaPKOB U HHCCKTAPHUCB»
Appendix 2. Participitation List of the Eighth Workshop "Invertebrates
in Zoo and Insectarium collections”
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BBEJIEHUE
C.B. AkyJioBa

[Touetnslit npeacenarens OprkoMUTETa CEMUHAPA,
IIpesunent EAPA3A, Ilpe3unent CO3AP,
I'enepanphbiil qupexkTop MOCKOBCKOro 300mapka, r. Mocksa, Poccust

YBaxkaemble Kosuieru!

Ha mpotsoxennn 20 et mo naUIMaTuBe Pabodeil rpynibl o Ha3eMHBIM U
PecHOBOIHBIM Oecrio3BoHOYHBIM KUBOTHBIM (PI'BE) EAPA3A u CO3AP pa3 B
Tpu rojma Ha 0a3ze MOCKOBCKOrO W JApPYruxX 300MapKOB OPraHU3yIOTCS U
POBOAATCS MeXyHapOoIHbIE CEMHHAPBI 0 0OMEHY ONbITOM «becro3BoHOUHBIE
YKUBOTHBIE B KOJUIEKIUAX 300IIaPKOB U UHCEKTapUEB.

Bocbmoii MexnyHapoiHbIi ceMHHap ObLJIO PEIIEHO MPOBECTU B CTOJULIE
Uepnoszembst ropozie Boponexe Ha 6a3e Boponexckoro 3oomapka uM. A.C. [lomnoga.
DT0 npeasioKeHne ObLIO MOJAEPKaHO PYKOBOJICTBOM MOCKOBCKOTO 300MapkKa,
EAPA3A, CO3AP, IIpaBurensctBoM Boponexckoit oonactu u JlenaprameHTOM
IPUPOIHBIX PECYPCOB U dKoJorun BopoHexckoit o6macTu.

Heobxoaumo oTtmeTuth, uTo PykoBomcTtBy Boponexkckoro 3oomapka u
JlenmapTamMeHTy TPUPOIHBIX PECYPCOB M d3Kojornu BopoHexkckoit obxacTu
MPUIUIOCH pelllaTh MHOTO OPraHU3allMOHHBIX, (DMHAHCOBBIX M JIOTUCTUYECKHUX
BOITPOCOB B CJIOKHBIX YCJIOBHUAX MOCT-MAHAEMUYECKOTO MEPUOAA, ¢ KOTOPBIMU
OHM YCIEIIHO CIPAaBWINCh U CMOIJM CO3JaTh MaKCHUMalIbHO KOM(OpPTHBIE
yCIIOBHS Uil pabOThI, OOLIEHUS U KYJIbTYPHOI'O OTJbIXa YYACTHUKOB CEMHUHApa,
YTO OBUIO OYEHB BAXKHO B TAKOE HEMPOCTOE BPEMSI.
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IIpy moOAroTOBKE K IPOBEACHUIO CEMHHApa KOJUIEKTUBY BopoHEXCKOro
300M1apKa aKTUBHO IOMOTAIM COTPYyIHUMKA MockoBCkoro 3oomapka, wieHsl PI'b
EAPA3A u CO3AP. Ilpu sTOM BaxkHO, 4TO JIpy*)0a U JEJIOBOE COTPYIHUYECTBO
MeXTy MOCKOBCKMM M BOPOHEKCKMM 300IapKOM, HAYaBIIMECS C MEPBOrO roja
co3maHus BOpOHEXCKOro 300mMapka, HAaCUMTHIBAIOT YXKE YETBEPTh BEKa U
MPOAOJKAIOT MHTEHCUBHO PA3BUBATHCA, YEMY CEMHUHAP SIBIIAECTCS SIPKUM IPUMEPOM.

OTOT ceMHHAap BIIEPBBIE MPOXOANI O€3 HAILIEro 3aMeYaTeIbHOIO KOJUIETH —
akagemuka PAEH, [Ipe3nnenta MockoBckoro 3oonapka u IIpesunenra EAPA3A —
Bnagumupa Bnagumuposrua CniviiiHa, IPEKIEBPEMEHHO YILIEAIIEr0 OT Hac. Bee
NpeAbIIyIIME CEMUHAPHI MPOXOJWIIA MPU €ro HEMOCPEACTBEHHOM Y4YacTHH H
noanepxke. [TaMsaTe 00 3TOM yJIUBUTEIHLHOM YEJIOBEKE HABCEI/a OCTAHETCS B
HaIllUX cepAalax.

[IpoBeaeHNEe TaKMX HAYYHO-METOJIWYECKHX CEMHUHAPOB MMEET OrPOMHOE
Hay4yHOE, IPAKTUYECKOE, IPOCBETUTEIHCKOE U BOCIIMTATENIHOE 3HAYEHUE, KAK B
o0acTH  TPUKIAAHOW OSHTOMOJIOTHHM, TaK W B 00pa3oBaTeNbHOU W
IPUPOAOOXPAaHHOM cepax.

OtpanHo, uto u3 70 yyaCTHUKOB CEMHHApA, IPEICTABIIABIINX 3001aPKU U
uHcektapuu EAPA3A u CO3AP, yHUBEpCUTETHI, €CTECTBEHHO-HAYUYHbIE MY3€H,
HAy4YHO-UCCIIEIOBAaTEIbCKUE W OOpa3oBaTeiIbHbIE OpraHu3alMd M YacTHbIC
nabopatopuu, 30 % — 3T0 MoJNoABIE CHEHAIUCTHI U CTylIeHThl. Ha cemunape
Obl10 caenmaHo okojo 40 JoknamoB, KOTOpPBIE IIPEACTaBICHBI B COOpPHHKE.
K coxanenuto, MHOrMe KOJUIETM W3 JIPYTUX CTpaH HE CMOIJIM MpUeXaTh,
HO HEKOTOPBIE U3 HUX MPUCIAINA CBOU JIOKJIA]IBI.

Ha cemunape ObL1u pacCMOTpPEHBI KaK Pe3yabTaThl HEJABHO MTPOBEICHHBIX
HAy4YHBIX MCCIIEIOBAaHUN B cdepe IKCIEePUMEHTATBLHOM PHTOMOJIOTHH, TaK U
HOBBIE METOJIMYECKHE pa3pabOTKU H TOIXOIbI B 00JAacTH COJEp KaHMS,
pa3Be/ieHUs U IEMOHCTpALMK O€CIIO3BOHOYHBIX KMBOTHBIX Ha 0a3€ 300MapKOB U
WHCEKTAapUEB, a TaK)K€ MOHUTOPUHTA MPHUPOJHBIX MOMYJISAIUNA PEAKUX BUJIOB
HAaCEKOMBIX, KOTOpbIE, HECOMHEHHO, HaayT HWMIYJbC M JAaJIbHEHIIEro
YBEIMYEHHSI UHCTIA U pa3HOOOPA3us SKCIO3UIMM U KOJUIEKUUNA OECTIO3BOHOYHBIX
U pacumpeHuto npaktuueckoro yyactust wieHoB EAPA3A u CO3AP B nmpoekTax
M0 COXpaHECHHIO OnopazHooOpasusi 0€CIIO3BOHOYHBIX.

Summary
INTRODUCTION

Svetlana Akulova

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

For 20 years, at the initiative the Working Group on Terrestrial and
Freshwater Invertebrates of the EARAZA and the RUZA (WGl EARAZA &
RUZA), we have been organizing International Workshops on the exchange of
experience "Invertebrates in Zoo and Insectarium Collections" which were held
every three years in Moscow z00, as well as other zoos.
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It was decided to hold the Eighth International Workshop in the capital of
the Chernozyom region, the city of Voronezh, on the basis of the Voronezh Zoo
named after A.S. Popov. This proposal was supported by the management of the
Moscow Zoo, the EARAZA, the RUZA, the Government of the VVoronezh Region
and the Department of Natural Resources and Ecology of the Voronezh Region.

It should be noted that the management of the Voronezh Zoo and the
Department of Natural Resources and Ecology of the VVoronezh Region had to
solve many organizational, financial and logistical issues in the difficult
conditions of the post-pandemic period. Which they successfully coped with and
were able to create the most comfortable conditions for work, communication and
cultural recreation for the participants of the workshop, which was very important
in such a difficult time.

Employees of the Moscow Zoo and members of the WGI EARAZA &
RUZA actively helped the staff of the Voronezh Zoo in preparation for the
workshop. And it is important to remember that the friendship and business
cooperation between the Moscow and Voronezh Zoos began from the first year
of the Voronezh Zoo's creation, has been going on for a quarter of a century and
continues to develop rapidly. And the seminar is a vivid example of such relations.

For the first time, this seminar was held without our remarkable colleague,
Academician of the Russian Academy of Natural Sciences, President of the
Moscow Zoo and EARAZA President, Vladimir Vladimirovich Spitsin, who
passed away prematurely. All previous workshops were held with his direct
participation and support. The memory of this amazing man will forever remain
in our hearts.

Conducting such scientific and methodological seminars is of great
scientific, practical and educational value both in the field of applied entomology
and in the educational and environmental fields.

It is gratifying that 30 % of the 70 workshop participants representing the
EARAZA and the RUZA zoos and insectariums, universities, natural science
museums, research and educational organizations and private laboratories are
young professionals and students. About 40 reports were made at the seminar,
which are presented in the collection. Unfortunately, many colleagues from other
countries could not come, but some of them were able to send their reports.

The workshop discussed both the results of recent scientific research in the
field of experimental entomology, as well as new methodological developments
and approaches in the field of keeping, breeding and displaying invertebrate
animals based on zoos and insectariums. As well as monitoring natural
populations of rare insect species, which undoubtedly will give impetus to further
increase the number and diversity of invertebrate exhibits and collections and to
expand the practical participation of the EARAZA and the RUZA members in
projects for the conservation of invertebrate biodiversity.
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POJIb BOPOHEXCKOI'O 300ITAPKA B U3YYEHUHA
N COXPAHEHUU " KUBOTHOI'O MUPA
BOPOHEXKCKOM OBJACTHU

H.B. Bertep

[ToueTHslil npeacenarens OprkoMuTeTa CEMUHAPA,
pykoBoauTeNb JlenapraMeHTa MpUPOIHBIX PECYPCOB U 3KOJIOTUH
Bopomnexckoii o6actu, T. Boponex, Poccus

[IpaButenscTBO BoOpoHEekCcKoW o0nacTd, BO TIJaBe C TyOepHATOPOM
Anekcannpom BuktopoBuuem ['yceBbiM ynemnsieT oco00e BHUMaHUE COXPAHEHUIO
YHUKAIILHOTO OMOpa3HOOOpa3usi perruoHa. /[aHHbIe MEpONPUATHS PeaTU3yIOTCs
JlemapTaMeHTOM MPUPOIHBIX PECYpPCOB W IKojoruu BopoHexckoit obmactu.
[IpuopuTETHBIMU HAIMpaBICHUSIMU PAOOTHI JEMapTaMEHTa SIBISIOTCS OXpaHa U
pallMOHAIbHOE  HCIIOJB30BaHWE KUBOTHOTO MHpPAa B  €CTECTBEHHBIX U
AHTPOINOTEHHBIX AKOCHUCTEMAaX, a UMEHHO co3nanue u aesarenbHoctb OOIIT,
MOHUTOPHUHT MPUPOJIHBIX MOMYJISILHUA KUBOTHBIX, OXpaHa PEIKUX U UCUE3AI0IINX
BHUJIOB, HayyHas M JKOJOrO-NPOCBETUTENbCKAsA JI€ATEIbHOCTh, W3/IaHHE
kanactpoB, KpacHbIX KHUT, OYKJIETOB, MPOBEJACHUE HAYYHBIX KOHPEPEHIUN U
CEMHUHAPOB, CO3/IaHUE TPUPOIOOXPAHHBIX TTPOCKTOB U JP.

C 2016 r. B Benenun JlemapraMeHTa NPUPOAHBIX PECYPCOB U IKOJIOTUH
Boponexckoit ob6nactu Haxoautcss AY BO «Boponexckuil 300mapk UMeEHU
A.C. ITonoBay. CneuuanucTbl YUYpexKIACHUs AaKTHUBHO 3aHUMAIOTCS HAy4YHOU U
3KOJIOTO-TIPOCBETUTENBCKON AeATENbHOCThIO B pernone. C 2016 o 2018 rogpl,
coTpyAHHKU BopoHexkckoro 3oomnapka, IpUHUMAaIId y4acTHe B cOOpe MaTepuaa
JUISL CO3JaHUsl KaJacTpa HA3€MHBIX IMO3BOHOYHBIX >KMUBOTHBIX BopoHexckoii

00J1acTH, W3IaHHOTO JeNapTaMEHTOM TMPUPOJHBIX PECYPCOB M DKOJOTHU B
2021 romy.
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B 2018 r. coTpyaHuKH 300MapKa IPUHAIM y4aCTHE B IOATOTOBKE OYEPKOB
st KpacHoit kHurm  BopoHexckoil o0nacTv, Takke H3AaHHOW IOA
PYKOBOJICTBOM JieNIapTaMeHTa.

Becnoit 2018 r. oTkpbIT 321 «beCcri03BOHOYHBIE ) KUBOTHBIEY. B MOAr0OTOBKE
HKCIIO3ULIMH [TPUHSIIM YYaCTHE COTPYAHUKH OTI€7Ia DHTOMOJIOTHH MOCKOBCKOIO
3oomnapka noj pykoBoactsom M.B. bepe3una. OTkpbITHE 3a1a BBI3BAJIO OTPOMHBII
UHTEpPEC y TMOceTuTened, ocoO0eHHO y AeTel. B 3To ke BpeMs HauMHaeTcs
COBMECTHasl paboTa 1Mo U3yUYEHHUIO PEJIKUX BUAOB OECIIO3BOHOYHBIX KUBOTHBIX C
Kojuieramu u3 MockoBckoro 3oomnapka. [lo cormacoBaHuio ¢ pyKOBOJCTBOM
EAPA3A, CO3AP, MockoOBCKUM 300MapKoM M JlemapTaMeHTOM NpPHPOIHBIX
PECypCoB U AKOJOTHH BOpoHEKCKOI 00J1acTH, B paMKax JIeaTeIbHOCTH Paboueit
IpyIIBl 110 HA3eMHbIM W NPECHOBOAHBIM Oecro3BoHOYHBIM (PI'b) Oblia
pazpaboTaHa coBMecTHasi Mex30onapkoBckas Padouas nporpamma HUP o reme
«Pa3paboTka METOJIMK COJEp>KaHMsS M Pa3BEJEHUS B KYJIbTYpEe PEIKHX BHJIIOB
0€CI03BOHOYHBIX KMBOTHBIX» Ha 2021-2025 roael. B pamkax 3Toi mporpaMMbl Ha
TOPOICKON TEPPUTOPUH 30011apKa ObLIT CO3JaH MUKPO3aIIOBETHUK JJIs1 COXPAHEHUS
YHUKAJIbHOW NOMYJISIIMYA BUHOTPAIHON YIIUTKHU U IPYTUX BUJIOB 0€CIIO3BOHOYHBIX
KUBOTHBIX, KaK JIONOJIHUTEIbHAS CE30HHAS SKCIIO3ULUS ISl IOCETUTENEH.

ITpennoxenue PI'b EAPA3A-CO3AP o npoBeaeHuu 8-ro MexayHapoaHOTro
cemuHapa «becro3BOHOYHBIE )KUBOTHBIE B KOJUIEKIIMSIX 300IIaPKOB U HHCEKTAPUEB)
Ha Oaze Boponexckoro 3oomapka Obulo mnojaepxaHo I[IpaButenscTBOM
Boponexckoii obnactu u JlemapTaMeHTOM HPUPOJHBIX PECYPCOB U DKOJOTHH.
CeMuHap BbI3Bajl OOJBIION MHTEPEC HE TOJIBKO Yy CHEIHAIUCTOB-OMOJIOTOB U
CTYJIEHTOB PO MIbHBIX BYy30B, HO U y JIIOOUTENCH JKUBOTHBIX.

Bonbmias conuanbHast 3Ha4UMOCTh PabOTHI CEMUHApa 0 OOMEHY OTBITOM
B BOIIPOCAX COJIEPIKAHMS, U3YUYEHUS U JEMOHCTPAIIUU KUBBIX OCCIIO3BOHOYHBIX
KUBOTHBIX OOYCJIOBJIEHA Ba)XHOCTHbIO (DOPMHUPOBAHMS Yy JIIOJE€H MOHUMAHMS
OTPOMHOM POJIK OECTIO3BOHOYHBIX KUBOTHBIX B (PYHKIIMOHUPOBAHUH OUOC(HEPHI.
Ota pabora CnOoCOOCTBYET BOCHHUTAHHUIO y MOJIOJOTO IMOKOJEHHS JIIOOBU H
OTBETCTBEHHOTO OTHOIIECHUSA K TPHUPOJIE WU €r0 BOBICYEHUIO B 00IIee Jejo
COXpaHEHUs1 OMOJOTUYECKOI0 Pa3HOO0pasHsl.

Summary
THE ROLE OF THE VORONEZH ZOO FOR STUDY
AND CONSERVATION ANIMAL WORLD
OF VORONEZH REGION

Natalia Veter

Honorary Chairman of the Organizing Committee, Head of the Department of
Natural Resources and Ecology of the Voronezh Region, Voronezh, Russia

The government of the Voronezh region, headed by Governor Alexander
Gusev, pays special attention to preserving the unique biodiversity of the region.
These activities are implemented by the Department of Natural Resources and
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Ecology of the Voronezh Region. The priority areas of the department’s work are
the protection and rational use of wildlife in natural and anthropogenic
ecosystems, namely the creation and operation of Special Protected Nature Areas,
monitoring of natural animal populations, protection of rare and endangered
species, scientific and environmental education activities. As well as publication
of inventories, Red Books, booklets, holding scientific conferences and seminars,
creating environmental projects, etc.

Since 2016, the Voronezh Zoo named after A.S. Popov has been under the
jurisdiction of the Department of Natural Resources and Ecology of the VVoronezh
Region. The institution’s specialists are actively engaged in scientific,
environmental and educational activities in the region. From 2016 to 2018,
employees of the Voronezh Zoo took part in collecting material to create an
inventory of terrestrial vertebrates of the Voronezh region, published by the
Department of Natural Resources and Ecology in 2021.

In 2018, Zoo employees took part in the preparation of essays for the Red
Book of the Voronezh region, also published under the leadership of the
department.

In the spring of 2018, the “Invertebrate Animals hall” was opened.
Employees of the Entomology Department of the Moscow Zoo under the
leadership of Mikhail Berezin took part in the preparation of the exhibition. The
opening of the hall aroused great interest among visitors, especially children.
At the same time, joint work began on studying rare species of invertebrate
animals with colleagues from the Moscow Zoo. In agreement with the leadership
of the EARAZA, the RUZA, the Moscow Zoo and the Department of Natural
Resources and Ecology of the Voronezh Region, within the framework of the
activities of the Working Group on Terrestrial and Freshwater Invertebrates of the
EARAZA and the RUZA (WGI), a joint inter-zoo Research Work Program was
developed on the topic of “Development of methods for keeping and breeding
rare species of invertebrates” for 2021-2025. As part of this program, a micro-
reserve was created in the urban area of the Zoo to preserve a population of Roman
snails unique to the region and other species of invertebrate animals, as an
additional seasonal exhibition for visitors.

The proposal of the WGI to hold the 8th International Workshop
“Invertebrates in Zoo and Insectarium Collections” on the basis of the Voronezh
Zoo was supported by the Government of the Voronezh Region and the
Department of Natural Resources and Ecology. The workshop aroused great
interest not only among biologists and students of specialized universities, but
also among animal lovers.

The great social significance of the workshop on the exchange of
experience in keeping, studying and demonstrating living invertebrate animals is
due to the importance of developing people's understanding of the huge role of
invertebrate animals in the functioning of the biosphere. This work helps to instill
in the younger generation a love and responsible attitude towards nature and their
involvement in the common cause of preserving biological diversity.
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BOPOHEKCKHM 300IAPK - MECTO TIPOBEJEHUSI
BOCBMOI'O MEXAYHAPOAHOI'O CEMMHAPA
«BECIIO3BOHOYHBIE B KOJUIEKHUAX 300ITAPKOB
N UHCEKTAPUEB»

A.I'. HlecTonmasoB

[Ipencenarens OprkoMuTeTa cCeMUHapa,
mupektop AY BO «Boponexckuii 30onapk uM. A.C. ITonosay,
r. Boponex, Poccus

Boponexckuil 300Mapk HaxoguTcs B cToiule YepHOo3embs — ropoje
Boponexe. Ha  Ttepputropun  BopoHexckoil — 00JacTM  pacmo0KEeHBI
pa3HOOOpa3Hble W YHUKAIBHBIE TMPUPOJHBIE JaHAIMAPTBI U SKOCHCTEMBI C
OooraTblM J>KMBOTHBIM MHUpPOM. 37eCh OOWUTAIOT TNPEICTABUTENN JIECHOM,
JIECOCTENHOM U cTenHoi ¢ayH. becrno3BoHOUHbIE — HAUOO0JIE€€ MHOTOYUCIICHHBIC
MPEICTABUTEIH KUBOTHOTO Mupa. [1o maHHBIM crienuanucToB, B BopoHexckon
oOnactu obmuTaet Oosee 16 ThicSd BUAOB OSCIO3BOHOYHBIX JKUBOTHBIX, 275 M3
KOTOPBIX 3aHECEHBI B pernoHaibHyo Kpacuyro kaury (2018 r.).

I[ToMmumo conepkaHusi, pa3BeACHUST W JACMOHCTpAllMd Pa3lIUYHBIX
9K30THYECKHUX BUJOB 0€CIO3BOHOYHBIX B BOpOHEKCKOM 300MapKe MPOBOIUTCS
paboTa Mo U3y4YEeHHIO PEJIKUX U UCUYE3A0IIUX IPEICTABUTENEH MECTHOM (payHBbI.

BopoHexxckuil 300Mapk HMMEET JBE TEPPUTOPUU: TOPOACKYro (/ra) u
jecHyro (23 ra), moclenHss pacroyioKeHa B KUBOIMMCHOM MeECTe Ha Oepery
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Boponexckoro BogoxpaHwiniia. 300MapK sIBISIETCS TIOOUMBIM MECTOM OT/AbIXa
xuTeneu ropona u obdnactu. Ero exxeronno nocemarot okono 300 000 yenosex,
70 % wu3 KOTOPBIX — JIETH.

Co fAHS OTKpBITHS YUYPEXKJECHHUS HayaloCh aKTUBHOE COTPYIHUYECTBO
c apyrumMu  3oomapkamMu  (MockoBckum, JluneukuMm, JleHUHrpaackum,
XapbKOBCKUM), rocyJ1IapCTBEHHBIMHU MIPUPOTHBIMU 3amoBeTHUKaAMU
(Boponexckum, XOomnepckum, Oxkckum, [Tpuokcko-TeppacHbim),
HallUOHAJILHBIMM TIApKaMH W JIPYTUMH TPUPOJOOXPAHHBIMU OpTraHU3AIUSIMH.
Haubonee mioa0TBOpHbIE OTHOIICHHUS CIIOKHUIIUCH C KOJIJIEKTUBOM MOCKOBCKOTO
300mapka, 6y1aroiapsi Takum Kojuieram, kak T.A. Bepunnuna, B.E. ®posos u np.

B 2016 r. 300mapk 6611 ipuHAT B wieHsl EAPA3A, a ¢ 2017 r. — B uneHsl
Coro3a 300napkoB 1 akBapuymMoB Poccuu (CO3AP). B aToM ke roty COTpYIHUKH
300MapKa ydacTBOBaiM B pabore 6-r0 MexXIyHapogHOTO CeMHHapa
«becno3BOHOUHbBIE JKUBOTHBIE B KOJUIEKIUSAX 300MAaPKOB M HWHCEKTapHUEB»
(MockoBckuit 30omapk, 10-15 oktsi6pst 2016 r.). C sToro Bpemenwu, Oyaromaps
M.B. bepe3uny — 3aBeAyromieMy OTIAEIOM ODHTOMOJOTHMHM MOCKOBCKOIO
3oo0mapka, npeaceaarento Pabodeil rpynmnsl MO Ha3eMHBIM M HPECHOBOIAHBIM
6ecnio3BoHOYHBIM EAPA3A u CO3AP u ero xomieram, Ha4ajuch peryisipHbie
COBMECTHBIE HCCIIEIOBAHUS IO PEIKUM M HCUE3AIOUIUM BUaM O€CIIO3BOHOYHBIX
KUBOTHBIX B Hamem peruoHe. Pazpaborana coBMecTHas mporpamma
uccinenoaanii. B 2018 r. mpu HemocpencTBEHHOM YYaCTHH MOCKOBCKHX KOJUIET
B Boponexxckom 300mapke oTKpbUIcs 31 «becro3BOHOYHBIE dKUBOTHBIEY.

B 2019r. corpynnuk Boponexckoro 3oomapka, KaHA. OHON. HayK
A.UN. Macanbikus, Bomien B PaGouyto rpyriy 1Mo Ha3eMHBIM U MPECHOBOIHBIM
oecnio3BoHOYHBIM (PI'B) EAPA3A u CO3AP. B sTtom ke roay mnoyy4eHHbIE
pe3yibTaThl COBMECTHBIX HCCIEAOBaHUN OBUIM MPEACTaBICHB HA 7-M
MexayHaponHoM ceMuHape «becrno3BOHOYHBIE YKUBOTHBIE B KOJUIEKIIMSIX
3001IaPKOB M WHCEKTApUEBY», KOTOPBIA mpoxoauin ¢ 7 mo 12 oktsaops 2019 . B
r. MockBe Ha 6a3e MockoBckoro 3oomapka u MI'Y um. M.B. Jlomonocoga.

B xonme 2020 r. 8 BopoHexxckom 300mapKe Co3AaHbl HAyIHAs! TPYyIIa U
nabopatopusi o OECIO3BOHOYHBIM KUBOTHBIM. B Teuenue 2021 r. kosuiexuus
BUJIOB O€CIO3BOHOYHBIX KUBOTHBIX B BOpPOHEKCKOM 300MapKe 3HAUYUTEIIHHO
YBEIUYMIIACH.

2020 1 2021 roap! ObUTH OYEHB CIOKHBIMUA. MBI CTOJIKHYJIHCh C CEPhE3HBIMU
SBJICHUSIMA U CJIOXXHBIMH CHUTyallUsIMH B BomNpocax (YHKIIMOHUPOBAHUS
opraHu3anuii B CBsI3M C omnacHeiIMM uHpekuusamu. Ho, HecMoTps Ha 3TH
npobsiembl, B 2021 r. ObUTM MPOBEACHBI TOJIEBBIC UCCIETOBAHUS 110 U3YyYCHUIO
pPacIpOCTPAHEHUsI U DKOJIOTUU PEAKUX BUIOB OECIO3BOHOYHBIX KUBOTHBIX B
Boponexckoil 001acTH COBMECTHO € HAIIUMM KojuieraMd u3 MOCKOBCKOTO
300MapKa.

ITo ununmatuse PI'b EAPA3A-CO3AP u nipu nogaepxke Jlenapramenta
OPUPOAHBIX PECYpPcOB M 3Kojoruu BopoHexckoil o00macTd, pPyKOBOJICTBA
MockoBsckoro u Boponexckoro 3oonapkoB, pykoBojacrsa EAPA3A u CO3AP
ObUIO TMPHUHATO pEIIEHHE O NpoBeAeHHH &8-ro MeXIyHapOoAHOrOo CceMHuHapa
«becno3BoHOYHBIE B KOJUIEKIUSAX 300IIapKOB U MHCEKTapueB» B ceHTs10pe 2022 T.
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B BoponexxckoMm 30omnapke. Bo Bropoii momoBure 2021 r. Havajgach MOArOTOBKA
K ceMuHapy, a B saBape 2022 r. 6su1 co3gan OprkoMUTeT ceMUHapa.

[ToueTHbIMU NpeacenaTeNIIMU OPrkOMUTETa ceMUHapa crainu [lpe3ueHt
EAPA3A u CO3AP, I'enepanbnblii qupekrop 'AY «MocCkOBCkuil 300mapk»
C.B. AxynoBa u pykoBoautelb JlenapraMmeHTa NpUPOJHBIX PECYPCOB U SKOJIOTUN
Bopomnexckoit o61actu H.B. Berep.

[Ipencenarenem OprkoMuTeTra cCEMHHapa CTajd IUPEKTOp BopoHexckoro
3oomapka A.I'. llectonangoB, a €ro 3aMeCTUTEIISIMA — MCIOJIHUTEIbHBIN
nupexktop CO3AP, ucnonaurensHbil cexperaps EAPA3A, Benymmii METOIUCT
Hay4dyHO-MeToaudeckoro cexkropa ['AY «MockoBckuii 3o0o0mapk», uineH PI'b
EAPA3A-CO3AP T.A. Bepuinauna, 3aBeyrouuii otaeaom Dartomonoruu 'AY
«MockoBckuii 3o0mapk», npeacenarens PI'b EAPA3A-CO3AP M.B. bepe3un u
3aMeCTHUTelb TUpeKTopa o HayyHoil pabote AY BO «Boponexckuii 300mapk
uM. A.C.IlonoBa», unen PI'b EAPA3A-CO3AP, kana. Ouoa. Hayk
A.W. MacanibIKuH.

B cocraB OprkoMurera ceMuHapa BOIUIM BBICOKOKBATH(HUIIMPOBAHHBIE
CHEIUAIMCTBl 10 OECIO3BOHOYHBIM >KMBOTHBIM: 3aBEIYyIOIIMNA  Kadeapoil
300JI0TMH U MMAPA3UTOJIOTUN MEIMKO-OM0I0ruuecKkoro axkynprera BopoHexckoro
rOCyJapCTBEHHOTO YHUBEPCUTETA, BEAyLIMH HayuyHbli coTpyaHuk AY BO
«Boponexckuit 3oomapk um. A.C. [TonoBa», npodeccop, AOKTOp OHOI. HayK
B.b. l'ony6; 3aBenyrommii kadenpoil HSKOJOTHM, 3allUThl Jieca U JIECHOTO
OXOTOBEACHUSI  BOpPOHEKCKOTO  JIECOTEXHMYECKOTO  YHMBEPCUTETA  HMM.
[".®. Mopo3zosa, npodeccop, nokrop 6uon. Hayk H.H. XapueHko; coTpyaHuku
otaena JHtomosiorun ['AY «MockoBckuii 300onapk», uineHbl PI'6 EAPA3A-
CO3AP: 3aBenytouuii cektopom 6abodex E.FO. TkaueBa m Bemymmii 300J10T
J.B. OcumoB;  3aBenyrommii  kadeapod  KOJOTHYECKOro  oOpa3oBaHUS
ecTecTBEHHO-reorpaduyeckoro (akynbreta BOpoOHEXKCKOro meaaroruaeckoro
yHUBEpcUTeTa, KaHzi. Owon. Hayk A.H. Tumodees; corpymaukun AY BO
«Boponexcknii  30oomapk  uMm. A.C.IlonoBa»: 3aBenyromas  Hay4dHO-
npocBetutTenbekuMm  otaenom  C.U. HedemoBa u  HayuHbIl  COTpYAHHK
K.A. Kapnieuenko; ctyAeHT Kadeapbl SKOJOTMH, 3allUThl Jieca U JIECHOTO
OXOTOBENCHUSI BOPOHEXKCKOr0 J1ECOTEXHUUECKOro YyHuBepcurera um. I.d. Mopo3osa
B.A. TTonsikos.

be3ycinoBHo, OprkoMUTET IUIAHUPOBAN MPUIIIACUTH BCEX YUYAaCTHUKOB
OpeAblIyIIuX CEMHUHApOB W3 Hamed crpanbl U 3apyOexsbs. IlepBoe
UH(OPMAIIMOHHOE MHUCHMO OBbUIO TMOATOTOBJIEHO HA PYCCKOM M aHTJIMHCKOM
a3pikax. OHO pacchUIAIOCh HE TOJBKO YYAaCTHHKAaM MPEIbIAYIINX CEMHHApPOB,
HO M Obuto pasMmemieHo Ha caiitax EAPA3A u CO3AP. OxHako BCleACTBUE
MPOJOJIKAIOIICHCS TMaHAEMUM KOPOHABHpPYyCa M BO3HUKIIMX HW3MEHEHUW B
nonuTHYecKorM cutyarmu B mupe B 2022 1. BO3MOXHOCTH JJsl TpHUE3a
MPUTTIAIICHHBIX 3apyOeKHBIX YIACTHUKOB CEMUHAPA CTAIA OTPAHUICHHBIMH.

[lo wnameir mnpocsbe B wuroHe 2022 1. 300MapK MOCETWIM YJIEHBI
oprkomuteta U PI'b — corpynHukm otznena OHTOMOJOrMM MOCKOBCKOIO
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3oomapka M.B. bepe3zun u E.JO. TkaueBa miisi Oka3aHus KOHCYJbTATUBHOU H
OpraHu3allMOHHOW TOMOIIM B MOATrOTOBKE K ceMuHapy. COBMECTHO CaMbIM
THIATEILHBIM 00pa30M OblJIa pacCMOTpEHA U 00CYK/IeHA MPOorpaMMa CEMHUHapa.

Kpome 3Toro ObuIM OCyIEeCTBICHBI BHIE3bI C KOJUIEraMU JIJIsl TPOBECHUS
UCCIEIOBAHUM HA MPUPOAHBIX TEPPUTOPHUSLX 00JIACTH 1Sl BHISIBICHUS MO IS
pPEIKUX M MCYE3a0NIMX BHUIOB HACEKOMBIX B COOTBETCTBUM C COBMECTHOM
Paboueit mporpammoit HUP mo teme «Pa3paboTka MeTOIMK coaep)kaHUs |
pa3BeIeHHs B KYJIbTYPE PEIKUX BUJIOB OECIIO3BOHOUHBIX KUBOTHBIXY.

C 12 no 17 centa0ps 2022 r. Ha 6a3ze AY BO «BopoHnexckuil 300mapk
uM. A.C. IlonoBa»  mpoxomun  BoceMOW  MEXIYHApOIHBIM  CEMHHAp
«becro3BOHOUHBIE JKUBOTHBIE B KOJUIEKIIUSX 300MapPKOB M HWHCEKTAPUEBY.
OH cocToszicss moxa  sruaoi  EBpoasmaTckoil accouuanuu  3001apKOB U
akBapuymoB (EAPA3A) u Coroza 30onapkoB u akBapuymoB Poccuu (CO3AP).

CemuHap MNpPOBOAWICS KaK HAyYHO-METOAMYECKOE MEPOIPHUATHE IS
oOMeHa OMBITOM CHEIMATUCTAMU U TOBBIIICHUS KBATU(UKAIUA COTPYIHUKOB
300MapKOB, 300CaJI0B, OKEaHAPUYMOB, MY3€€B, YHUBEPCUTETOB M JPYrUX
yapexaeHuii. Ha Hem ObLIM pacCMOTPEHBI aKTyallbHBIE BOIIPOCHI, OTHOCSIIIHECS
K (HOPMUPOBAHHIO M PA3BUTHIO KOJUICKIIMH HA3EMHBIX M MPECHOBOJIHBIX
O€CIO3BOHOYHBIX B 300MapKax M WHCEKTapUSX, COJEPKAHUIO U Pa3BEICHUIO
O€CMO3BOHOYHBIX B JA0OPATOPHBIX YCIOBUSX, CO3JAaHUI0 O0O0pa30BaTEIbHBIX
AKCTO3UIIUNA OECIIO3BOHOYHBIX, a TAK)KE COXPAHCHUIO PEAKUX U HCUE3AIOIINX
BUJIOB.

Ha otkpeitum cemunapa Beictynwin [loueTHele mpeacenarenu
Oprkomutera: Ilpesument EAPA3A u CO3AP Cgernmana BrnagumupoBHa
AKyJIOBa U PYKOBOAUTENb JlemapramMeHTa NpHUPOIHBIX PECYPCOB U SKOJOTHH
Boponexckoit o6nactu Haranbst BuktopoBHa Betep.

Bcero B pabore cemunapa mnpussuio ydactue 70 cnenuanucTtoB u3
11 ropogoB Poccum — MockBbel, Tynbl, PocroBa-na-/lony, YensOuncka,
Boponexa, Cankrt-IletepOypra, Wpkyrcka, Cumdepomnons, Jlumenxka,
ExarepunOypra, Koraneima, a takxke u3 1. ['pogno (Pecmybnmuka bemapycs) u
O6benunennbix Apadckux OmupatoB (OAD). Ha cemMunape Obutn 3aciyriaHbl
oko0J10 40 10KJIaI0B-TIPE3EHTAIINM, a TAK)KE MPEACTaBICHa BHICTABKA YHUKAIBHBIX
PUCYHKOB TPOIUYECKUX HACEKOMBIX, BBIMOJHEHHBIX YUYEHBIM-3HTOMOJIOTOM U
XyIOKHUKOM-aHuMancToM Mprunoit CeMeHIOK B JOK/IEBBIX Jecax BreTHama.

YyacTHUKM ceMHHapa O3HAaKOMWINCh C JOCTONPUMEYATEIbHOCTSIMHU
HAIIeTO0 TOopoJia W O00JIaCTU: TIOCETHJIM JIECHYI0O TEPPUTOPHUIO 300MapKa
«Yepnenbi Sp», BopoHeXCkHil OKeaHapuyM, 3KCKYPCHOHHBIM KOMIUIEKC
Boponexckoro rocy1apcTBEHHOT0 MPUPOIHOT0 OMOC(hHEpHOro 3armoBeIHUKA M.
B.M. Ileckosa.

3a 3TH JHU OBUIO MHOTO TEIUIBIX BCTPEUY C KOJIJIEraMH, CTYJEHTaMH U
mobutensiMu.  be3yclioBHO, ceMHHap BHEC CBOIO BaXXHYIO JIENITYy B JIEJO
HKOJIOTHYECKOTO MPOCBEIIECHUS U OEPEKHOTO OTHOIIEHUS K )KUBOTHOMY MHpY.
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Summary
THE VORONEZH Z0OO - A VENUE OF THE EIGHTH
INTERNATIONAL WORKSHOP “INVERTEBRATES
IN ZOO AND INSECTARIUM COLLECTIONS”

Andrew Shestopalov

Chairman of the Organizing Committee, Director of the Voronezh Zoo,
Voronezh, Russia

The Voronezh Zoo is located in Voronezh, the centre of the Black Earth
Region. The Voronezh Region encloses many various and distinctive natural
landscapes and ecosystems with rich wildlife. Representatives of the forest,
forest-steppe and steppe fauna dwell here. Invertebrates are the most common
animal species in the world. According to experts, more than 16,000 species of
invertebrates live in the Voronezh Region, 275 of which are listed in the regional
Red Book (2018).

In addition to keeping, breeding and displaying various exotic species of
invertebrates, the VVoronezh Zoo is working on studying rare and endangered
representatives of the local fauna.

The Voronezh Zoo owns two territories: urban (7 hectares) and forest
(23 hectares), the latter located in a picturesque place on the banks of the VVoronezh
Reservoir. The zoo is a favorite vacation spot for residents of the city and the region.
It is visited annually by approximately 300,000 people, 70 % of them being children.

Since the opening of the institution, active cooperation has begun with other
zoos (Moscow, Lipetsk, Leningradsky, Kharkov), state nature reserves (Voronezh,
Khopersky, Oksky, Prioksko-Terrasny), national parks and other environmental
organizations. The most close relationship has developed with the staff of the
Moscow Zoo, thanks to such colleagues as T. Vershinina, V. Frolov and others.

In 2016, the Zoo was accepted as a member of (the EARAZA, and since
2017 — a member of the Russian Union of Zoos and Aquariums (the RUZA).
In the same year, the zoo staff participated in the 6™ International Workshop “The
Invertebrates in Zoo and Insectarium Collections” (the Moscow Zoo, October
10-15, 2016). Since then, thanks to Head of the Entomology Department of the
Moscow Zoo, Chairman of the Working Group on Terrestrial and Freshwater
Invertebrates of the EARAZA and the RUZA M. Berezin and his colleagues,
regular joint research began on rare and endangered invertebrate species of our
region. A joint research program has been developed. In 2018, with the direct
participation of Moscow colleagues, the Hall of Invertebrate Animals was opened
at the VVoronezh Zoo.

In 2019, an employee of the Voronezh Zoo, PhD (Biol. Sciences)
A. Masalykin joined the Working Group on Terrestrial and Freshwater
Invertebrates (WGl EARAZA-RUZA). The same year, the results of joint research
were presented at the 7™ International Workshop “The Invertebrates in Zoo and
Insectarium Collections”, which was held from October 7 to 12, 2019 in Moscow
on the basis of the Moscow Zoo and the Lomonosov State Moscow University.
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At the end of 2020, a scientific group and a laboratory for invertebrates
were created at the Voronezh Zoo. During 2021, the collection of invertebrate
species at the Voronezh Zoo increased significantly.

2020 and 2021 were very difficult years. We encountered serious
predicaments and difficult situations in the functioning of organizations due to the
dangerous infections. But, despite these problems, in 2021 field research was
carried out to study the distribution and ecology of rare invertebrate species in the
Voronezh Region together with our colleagues from the Moscow Zoo.

On the initiative of the WGI EARAZA-RUZA and with the support of the
Department of Natural Resources and Ecology of the Voronezh Region, the
management of the Moscow and Voronezh Zoos, the leaders of the EARAZA
and the RUZA, it was decided to hold the 8" International Workshop “The
Invertebrates in Zoo and Insectarium Collections” in September 2022 at the
Voronezh Zoo. In the second half of 2021, preparations for the workshop began,
and in January 2022, the Organizing Committee of the Workshop was formed.

The honorary chairmen of the Organizing Committee of the Workshop
were President of the EARAZA and President of the RUZA, the Director General
of the the Moscow Zoo S. Akulova and Head of the Department of Natural
Resources and Ecology of the Voronezh Region N. Veter.

The Chairman of the Organizing Committee was the Director of the
Voronezh Zoo A. Shestopalov, and his deputies — the executive director of the
RUZA, the executive secretary of the EARAZA, the leading methodologist of the
scientific and methodological sector of the Moscow Zoo, a member of the WGI
EARAZA-RUZA T. Vershinina, Head of the Entomology Department of the
Moscow Zoo, Chairman of the WGI EARAZA-RUZA M. Berezin and Deputy
Director for Research of the VVoronezh Zoo named after A. Popov, member of the
WGI EARAZA-RUZA, PhD (Biol. Sciences) A. Masalykin.

The Organizing Committee of the Workshop included highly qualified
specialists in invertebrates: the head of the Department of Zoology and
Parasitology of the Faculty of Medicine and Biology of the Voronezh State
University, the leading researcher of the VVoronezh Zoo, Professor, Doctor of Biol.
Sciences V. Golub; Head of the Department of Ecology, Forest Protection and
Forest Game Science, Voronezh Forestry Engineering University, Professor,
Doctor of Biol. Sciences N. Kharchenko; employees of the Entomology
Department of the Moscow Zoo, members of the WGI EARAZA-RUZA: Head
of the Butterfly Sector E. Tkacheva and leading zoologist D. Osipov; Head of the
Department of Ecological Education of the Faculty of Natural Geography of the
VVoronezh Pedagogical University, PhD (Biol. Sciences) A. Timofeev; employees
of the Voronezh Zoo: head of the Scientific and Educational Department
S. Nefedova and researcher K. Karpechenko; student of the Department of
Ecology, Forest Protection and Forest Hunting Science of the VVoronezh Forestry
Engineering University V. Polyakov.

Naturally, the Organizing Committee planned to invite all the participants
of the previous workshops from our country and abroad. The first information
letter was prepared in Russian and English. It was sent not only to the participants
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of previous workshops, but was also posted on the websites of the EARAZA and
the RUZA. However, due to the ongoing coronavirus pandemic and changes in
the political situation in the world in 2022, the opportunities for the arrival of
invited foreign participants of the workshop became limited.

At our request, in June 2022 the Zoo was visited by members of the
Organizing Committee and the WGI EARAZA-RUZA - employees of the
Entomology Department of the Moscow Zoo M. Berezin and E. Tkacheva — to
provide advisory and organizational assistance in preparations for the workshop.
The program of the seminar was jointly reviewed and discussed in the most
thorough manner.

In addition, trips were made with colleagues to conduct research in the natural
areas of the region to identify populations of rare and endangered insect species in
accordance with the joint Research Work Program on the topic of “Development
of methods for keeping and breeding rare species of invertebrates in culture”.

The Eighth International Workshop “The Invertebrates in Zoo and
Insectarium Collections” was held from September 12 to 17, 2022 on the grounds
of the Voronezh Zoo under the auspices of the Eurasian Association of Zoos and
Agquariums (EARAZA) and the Russian Union of Zoos and Aquariums (RUZA).

The workshop was conducted as a scientific and methodological event for
the exchange of experience between specialists and advanced training of
employees of zoos, oceanariums, museums, universities and other institutions. It
addressed topical issues related to the formation and development of collections
of terrestrial and freshwater invertebrates in zoos and insectariums, the
maintenance and breeding of invertebrates in the laboratory, the creation of
educational expositions of invertebrates, as well as the conservation of rare and
endangered species.

At the opening of the workshop, the Honorary Chairmen of the Organizing
Committee spoke: President of the EARAZA and President of the RUZA
Svetlana Akulova and Head of the Department of Natural Resources and Ecology
of the Voronezh Region Natalya Veter.

In total, there were 70 specialists from 11 cities of Russia — Moscow, Tula,
Rostov-on-Don, Chelyabinsk, Voronezh, St. Petersburg, Irkutsk, Simferopol,
Lipetsk, Yekaterinburg, Kogalym, as well as from Grodno (Republic of Belarus) and
the United Arab Emirates (UAE). About 40 presentations were heard at the seminar,
and an exhibition of unique drawings of tropical insects made by the entomologist
and animal artist Irina Semenyuk in the rain forests of Vietnam was presented.

The participants of the Workshop got acquainted with the sights of our city
and region: they visited the forest territory of the Zoo “Chervleny Yar”, the
Voronezh Oceanarium, the excursion complex of the Voronezh State Natural
Biosphere Reserve named after V. Peskov.

During these days there were many warm meetings with colleagues, students
and amateur enthusiasts. The workshop undoubtedly made an important contribution
to the cause of environmental education and respect for the animal world.
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®OTOPEINIOPTAK O BOCBMOM MEXIYHAPOJHOM CEMUHAPE
«BECIHIO3BOHOYHBIE B KOJUVIEKIIUAX 300ITIAPKOB 1 UTHCEKTAPUEB»,
BOPOHEKCKHUM 300ITAPK UM. A.C. IOIIOBA, 12-17.09.2022 . /
PHOTO REPORT ABOUT THE EIGHTH INTERNATIONAL WORKSHOP
"INVERTEBRATES IN ZOO AND INSECTARIUM
COLLECTIONS", THE VORONEZH ZOO0, 12-17.09.2022

Berynurenshast peus C.B. Akynosoit. @oto: T.B. BepoOurkas. /
The Speech by Svetlana Akulova. Photo by: T. Verbitskaya.

Bricrynnienne A.I'. Illecronanosa. @oro: M.B. bepesun. /
The Speech by Andrew Shestopalov. Photo by: M. Berezin.
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Unenst OprrkoMutera ceMuHapa, ciesa Hampaso: A.I'. [llectonanos, H.B. Betep, C.B. Axynosa u T.A. Beprmauna. ®@oro: M.B. bepesun./
Members of the Organizing Committee of the workshop, from left to right: A. Shestopalov, N. Veter, S. Akulova & T. Vershinina. Photo by: M. Berezin.



Unensl Oprromutera cemuHapa, ciiea Hanpapo: E.JO. TkaueBa, M.B. bepesun, A.I'. lllectonanos, H.H. Xapuenko u A.M. MacanbikuH.
doro: T.B. Bepourikas. / Members of the Organizing Committee of the workshop, from left to right: E. Tkacheva, M. Berezin, A. Shestopalov,
N. Kharchenko & A. Masalykin. Photo by: T. Verbitskaya.



VYdacTHukM cemuHapa B Boponexckom 3oomapke. @oro: T.B. Bepouiikas /
Participants of the Workshop at the Voronezh Zoo. Photo by: T. Verbitskaya.



Y4acTHHKY ceMUHapa Ha JIeCHOU Tepputopuu BopoHexckoro 3oomapka «Hepsiensiid Sp». ®oro: T.B. Bepounikas. /
Participants of the Workshop in the forest territory of the Voronezh Zoo “Chervleny Yar”. Photo by: T. Verbitskaya.



YyacTHUKM ceMHHapa Ha JIECHOU TeppuTopun «HepsieHslii Sp», ciesa Hanpaso:

C.U. qunopenxko, E.1O. Tkauesa, 10./]. XKypasies, M.B. bepe3un, N.I'. Cy660oTuHa,
A.W. Macansikun u B. Tpaiirens. @oto: T.B. Bepounkas. / Workshop participants in the
forest territory “Chervleny Yar”, from left to right: S. Didorenko, E. Tkacheva, Yu.
Zhuravlev, M. Berezin, 1. Subbotina, A. Masalykin & V. Trajgel'. Photo by: T. Verbitskaya.

VYyacTHUKM ceMHHapa B XoJle KoH(pepeHIl-3aia, cieBa HanpaBo: O.U. Tepenun,
A.10. Cycnos u C.1O. 3apsiroB. ®oto: M.B. Bepesun. / Workshop participants in the
conference hall, from left to right: O. Terenin, A. Suslov & S. Zaryanov. Photo by: M. Berezin.
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VYdacTHUKHM ceMHHapa B KoH(pepeHi-3aine oteist «Mappuorty. @oro: M.B. bepesun. /
Workshop participants in the conference hall of the Marriott Hotel. Photo by: M. Berezin.



VY4yacTHHKH ceMuHapa Bo BpeMs npesentanun. ®oro: M.B. bepesun./
Workshop participants during the presentation. Photo by: M. Berezin.

A.T'. lllecromanoB Bpy4aeT cepTudukar yuactHuka cemunapa T.A. BepiuHuHO.
doto: T.B. Bepoumxkas. / A. Shestopalov presents a certificate of participation in
the Workshop to T. Vershinina. Photo by: T. Verbitskaya.
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A.T". lllecronanos u N.1. Cementok Ha ee BbictaBke. ®oto: T.B. BepOurkas. /
A. Shestopalov and I. Semenyuk at the presentation of her exhibition.
Photo by: T. Verbitskaya.

K.A. Kapnieuenko npeacTaBisieT yuaCTHUKAM CEMHUHApa BBICTaBKY OECIIO3BOHOYHBIX B
Boponesxckom 300mapke. @oto: T.B. Bepounkas. / K. Karpechenko presents an exhibition of
invertebrates at the Voronezh Zoo to Workshop participants. Photo by: T. Verbitskaya.
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[Mpesenranus C.U. Tunopenko o Oaiikanbckux Oecrio3BoHouHbIX. @oT0: M.B. bepesun./
Presentation by S.I. Didorenko about Baikal invertebrates. Photo by: M. Berezin.

Ipesenranus /1.B. Ocunosa u H.B. 'aBpuinoBoii o pasBeaennn maykos Nephila. ®oro:
M.B. Bepesun./ Presentation by D. Osipov and N. Gavrilova about breeding of Nephila
spiders. Photo by: M. Berezin.
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B.b. l'ony6 u A.B. Jlonatun nepen Belie310M Ha dkckypcuto. @oro: M.B. bepesun. /
V. Golub and A. Lopatin before going on an excursion. Photo by: M. Berezin.

VuactHukM cemuHapa B r. Boponexe. ®oto: M.B. Bepesus. /
Workshop participants in VVoronezh city. Photo by: M. Berezin.



K 20-JIETUIO PABOYEM I'PYIIIbI IO HABEMHBIM
N NPECHOBOJHBIM BECITIO3BOHOYHbIM
EAPA3A U CO3AP

M.B. bepe3un, U.B. Appuna, T.A. Bepuunnuna, E.JO. TkaueBa

MockoBckuii 300mapk, r. Mocksa, Poccust

WNnes co3manus Paboueill rpynmbl MO Ha3eMHBIM M MPECHOBOIHBIM
oecriozBoHOUHBIM Tipu  EAPA3A  npuHaqieXuT  ydyacTHUKaM  IEPBOTO
MexnyHapoaHoro cemuHapa «becrno3BOHOUHBIE B KOJUIEKLHMAX 300HapKOBY,
MIPOBEJICHHOTO M0 WHUIIMATUBE COTPYAHUKOB MOCKOBCKOIO 300IapKa B OKTIAOpe
2001 r. mpum momdepkke HCIOMHUTENbHOW mupekiun EAPA3A wu jmuHO
[Ipesunenta EAPA3A u I'enepanbHOoro aupexropa MOCKOBCKOrO 300mMapka
B.B. Couniuaa. OcHOBHasi 1elb OPraHU3aTOPOB CEMUHApa COCTOsUIa TOrAa B
CTpeMJIEHMH coOpaTh B MOCKOBCKOM 300MapKe Jisl 0OMEHA ONBITOM 3HTY3UAaCTOB
coJiepKaHus ¥ SKCIIOHUPOBaHUs 0€CIIO3BOHOYHBIX U3 3001apKoB ObiBiIero CCCP,
YTOOBI MO3HAKOMUTH UX C SKOJIOTO-IIPOCBETUTEIHHON SKCIIO3UIMENH HOBOTO THIIA
— TIOCTOSIHHOM BBICTaBKOW «MHCEKTONuUs», MpeaAcTaBisoniel okoyno 50 BUIOB
KUBBIX HA3€MHBIX U MIPECHOBOJHBIX OECIIO3BOHOYHBIX. DTa BBICTaBKA, CO3AaHHAs
TBOPYECKUM KOJUIEKTUBOM COTPYJHUKOB 300MapKa M JIPYTUX MOCKOBCKUX
opraam3aruii npu noanepxkke EAPA3A u otkpeitas 10 HosiOps 2000 1., 10 cux
IOp BBIMOJIHAET CBOU OOpa3oBaTeibHble (YHKIUU U TOJB3YETCS OOJBIIMM
BHUMaHHUEM Yy NTOCETUTENEH U CIELIUAIUCTOB.

B nepBom cemuHape ywacTBOBajio 50 CHENMAIMCTOB M3 300IAPKOB,
YHHUBEPCUTETOB U €CTECTBEHHO-HAay4YHbIX My3eeB Poccuu, Ykpaunsl, benapycu,
JlatBun, Sctonuu u [lonpmu. OH 121 BO3MOKHOCTh SHTY3UACTaM COJACPKAHUS U
pa3BesieHHsI OECIIO3BOHOYHBIX MOJEIUTHCS YK€ HAKOIICHHBIMU MPAKTHYECKUM
OMBITOM W 3HAHUSMU M OOCYAUTh HOBBIE HUACH MO CO3JAHUIO KOJIICKIIMMA
O€CMO3BOHOYHBIX M UX 3KCIHOHMPOBAHUIO, KOTOpbIE ObUIM MpPEACTaBlIeHbl B 24
JIOKJIa/IaX YYaCTHUKOB ceMUHapa. B HUX ObLIM OTpa)Xe€HbI BOMPOCHI Pa3BEACHHUS,
colepKaHUs, DSKCIOHUPOBAHUS OECIMO3BOHOYHBIX, a TaKXKe MPOOJIEMBI
COXpaHEHUsi MX OHOpa3HOOOpa3usi, BEeTepUHAPUU  OECIIO3BOHOYHBIX M
HKOJIOTMYECKOT0 MPOCBEIIEHUS.

Bo Bpemsi nuckyccuii y4acTHHKM CEMHMHApa BBICKA3alld MBICTL 00
00bE€IMHEHNHN HA TOCTOSSHHOM OCHOBE MHUIIMATUBHBIX CIIELUAIUCTOB 300M1apKOB
U JIpyTUX HAYYHBIX W Y4YeOHBIX OpraHU3AlMA, WMEIOIIMX KOJUICKIUU WU
AKCIO3UILIMM KUBBIX OECIMO3BOHOYHBIX M BEAYUIMX C HUMHU TIOCTOSHHYIO
300TEXHUYECKYI0, 00pa30BaTEbHYIO U PUPOIOOXPAHHYIO padoTy.

[To mnpennoxkeHuto otaena IDHTOMOJOTMM MOCKOBCKOTO 300MapkKa,
pemenuem EsxerogHoii otuetHoi koH(pepenumn EAPA3A 26 mapra 2003 .
Obuta opranm3oBaHa Pabouasi rpymma 1O Ha3eMHBIM W TPECHOBOJHBIM
oecnozBonounbiM EAPA3A (PI'b EAPA3A). PI'b Osiia co3gana mis
KOOpJIMHALIMK U OObEIUHEHUs] 3HAHUH, ONbITa U CHJI CHIEHUATUCTOB 300MapKOB
EAPA3A wu Japyrux HaydHbIX, OOpa3oBaTelIbHBIX M HPUPOAOOXPAHHBIX
opraHuzaluii Juisi pa3padOTKH METOJOB SKCIOHMPOBAHUSA, COJEPKAHUSI MU
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pasBelieHusi B J1a0OpaTOPHBIX YCIOBHSIX HAa3eMHBIX M MPECHOBOIHBIX
O€CIO3BOHOYHBIX B HAYYHBIX, 00pPa30BaTEIbHBIX U MPUPOTOOXPAHHBIX IEISX.
B 2018 r. PI'b Opima BrimodeHa Takxke B CTpykTypy Coro3a 300MapkoB U
akBapuymoB Poccuu (CO3AP).

Puc. 1. Yuactauku 1-ro Mexaynapoanoro cemunapa, 2001 r. /
Fig. 1. Participants of the 1st International Workshop, 2001.

CocraB  PaGouedt rpymmbl 1O  Ha3eMHbIM M MPECHOBOJIHBIM
0€CI03BOHOYHBIM 3a MPOIIE/IIee IBAIATUIETHE YACTHYHO MeHsuics. K Hauamy
2023 r. B Hee BXOAWIIO 25 CIEIUAIUCTOB U3 18 300MapkoB, TOCYHUBEPCUTETOB U
€CTeCTBEHHO-HayyHbIX My3eeB Poccum  (MockoBckuii, BopoHexckuii,
PocroBckuii-na-/lony u JleHuHrpaackuii 3oomnapku, YenssOMHCKUN MHCEKTapUi,
MockoBcknii U TOMCKMH TOCYJapCTBEHHBIE YHHUBEPCUTETHI, SpOCrIaBCKuil
ootannueckuil can) u benapycu (I'poaHeHCKHIT 300mMapK), a Takxke YKpauHbI,
JlatBumn, Octonuun u IlBenuu. [loyernsiM usneHom PI'b u3bpan aupexktop u
co3narenb My3es uBblx HacekoMbIX «Esapolisy B [lanye (MUranus), yuacTHUK
MHOrux cemuHapoB PI'b u aBTOp KOHIIENIIMK HOBOrO NaBWiIbOHA «HCEKTapHii»
MockoBckoro 30onapka a-p DHiio Moperto (Dr. Enzo Moretto).

Cpeau mpuOpUTETHBIX BOMPOCOB, cTosAluX mepea Paboueil rpynmoil ¢
MOMEHTA €€ OpPraHu3alM1, MOKHO BBIIENUTH CJIEAYIOIIHUE:

1. KoopnuHanus u 00beIMHEHHEe UHTEPECOB, OIbITA U CHJI CHIEI[UATNCTOB
3oonapkoB  EAPA3A wu npyrux opraHusanuii ajis pa3pabOTKM METOOB
CoJepKaHUSI M PA3BEICHUS B HEBOJE HACEKOMBIX W JIPYTHX HA3€MHBIX H
IPECHOBOJIHBIX OECTI03BOHOYHBIX.

2. Okazanne momomu 3oomapkam EAPA3A B co3maHum W pa3BUTHU
KOJJICKUMHA # TyONMYHBIX OOpa30BaTENbHBIX JKCIHO3UIMI HA3eMHBIX H
IIPECHOBOIHBIX OE€CITO3BOHOYHBIX.
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3. OnepatuBHbIi  OOMEH  Hay4yHoW  uH(OpMalnuend, METOIUKaAMU
pa3BelieHUs] U cojAepXkaHMs OECIO3BOHOYHBIX M OOMEHa TI'€HETUYECKUM
MaTepHaJIOM JJIS MOJJICPKAHUS YCTOWYUBOCTH KYJIbTYP O€CIIO3BOHOYHBIX.

4. Okazanue noMou cneuguainucram — 3oomnapkoB  EAPA3A B
UACHTU(PUKALIMY BUAOB B KOJUJIEKIHUIX O€CITIO3BOHOYHBIX.

5. Pa3paboTka MeTO/NOB NEPBUYHOW JAMATHOCTUKH, NPODYUIAKTHKU H
jJedyeHHuss 3a0o0yieBaHUl B  KyJbTypax O€CIO3BOHOYHBIX COBMECTHO CO
crenuaiiucTaMu BcepoccHilcKkoro MHCTUTYTa 3amuThl pacTteHui (r. CaHkT-
[TetepOypr).

6. Co3manre B 300MapKax — YYaCTHUKAX TPYNNbl PE3EPBHBIX
71a00paTOPHBIX TOMYJSIUNA PENKUX BUIOB OECIO3BOHOYHBIX (MPEXKAE BCETO
eBpOIECcKO (hayHbI) C TEPCHEKTUBOM PEUHTPOIYKIUU B KOHTPOJIHPYEMbIC
IPUPOJAHBIE MECTOOOUTAHUS.

B cooTBeTcTBUM ¢ 3TUM OJHHMU W3 OCHOBHBIX 33/1a4 TPYMIbI SBIISIOTCS
MOJIyYeHHE W aHaiu3 HMHPOPMAIlMA O COCTOSHHHM W Pa3BUTUU KOJUICKIIHMA
6ecmo3BoHOYHBIX B 300mapkax EAPA3A u npoBeneHne ceMUHapOB IO OOMEHY
OTIHITOM W TTOBBIIICHHUIO KBATM(DUKAIINY IS CIIEIIUaICTOB 300mapkoB. Tak, PI'b
EAPA3A crama MHMIIMATOPOM MPOBEICHHS YK€ BOCBMHM MEXIYHAPOIHBIX
CEMHHAPOB.

VYcnex mnepBoro ceMuHapa IOKa3al HEOO0XOJUMOCTh PETryJIIPHOTO
IIPOBEIEHUA TAKUX cCeMUHApOB 1o daruoil EAPA3A. MockoBCKkHii 30011apK B35UT
Ha ce0sl MUCCHUIO MO OpraHW3allid W MPOBEACHHUIO 3THX CEMUHAPOB, KOTOPHIE
NOJIYyYMJIM Ha3BaHHe «MexIyHapoJHbld ceMuHap «becrno3BOHOYHBIE B
KOJUIEKLIMSIX 300aPKOB M MHCEKTApUEB»» U CTalM TPAJULUOHHO MPOBOIUTHCS
OCEHBIO pa3 B Tpu roja. [lociaeayronme ceMruHapbl MPOBOAUINCHE B MOCKOBCKOM
3oomapke B 2004, 2007, 2010, 2016 u 2019 rr. B ux opranuzanuu u npoBecHUU
IMpUHUMaNM ydactue Takxke [ocygapcTtBeHHbld JlapBuHOBCKUKA My3enl u
MocxkoBckwuii ['ocynapctBennslii yauepcutet uM. M.B. Jlomonocosa. B 2013 r.
ceMuHap ObUI OpraHuM30BaH YepKacCKUM TOPOJCKHM 300MapKOM B YKpaHHE.
B 2022 r. ycnemHoe mpoBeacHue BockmMoro MexayHapoIHOTO CeMUHapa
oOecrieunnn BopoHexckuii 300mapk U JlenapTaMeHT NpHUPOAHBIX PECYPCOB M
skooruu BopoHexckoit obmactu. B cemmnapax ydactBoBasio ot 50 mo 140
MIpEICTaBUTEIICH 300TTaPKOB M IPYTHUX 3000pranu3anuii u3 19 crpan: Poccuiickoii
®enepanuu, Pecniyonuku benapych, Ykpaunbl, Kazaxcrana, Y30ekucrana,
I'py3un, JlatBum, JIutebl, Dctonuu, Ilombmm, KoponeBcTtBa Hunpepnanapi,
I'epmanum, IlIBeruun, Wtamuu, Benrpuun, Yexuu, BemukoOpuranuu, OAD wu
Snonnu.

B 6-M cemunape, npoBoauBmmumcsa B MockoBckoMm 3oomnapke B 2016 r.,
BIIEPBBIE YYaCTBOBAJIM BEAYIIHWE CHEUUAIUCTBI-PHTOMOJIOTH W3 SAnoHUU H
Benukobpuranuu, SIBISBIIMMUCS PYKOBOJUTENSIMH, COOTBETCTBEHHO, SMOHCKOM
accounanuu uHCeKTapuymoB — IlouerHslii Jlupektop wuHCcekTtapusi «Mwup
HacekoMbix I'yama» [I-p Musopy Slmuma — Dr. Minoru Yajima wu
TakcoOHOMMYECKON KOHCYJIBbTATUBHOW TPYMIbl 10 HA3eMHBIM O€CIIO3BOHOYHBIM
EA3A — TITAG EAZA — xypatop 0ecrno3BOHOYHBIX BpHCTONBCKOTO 300MapKa
Mapk Bymesr — Mark Bushell.
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Puc. 2. Yuactauku 6-ro cemuHapa B MockoBckoM 30o0mapke. doto: A.A. ABanos. /
Fig. 2. Participants of the 6th Workshop at the Moscow Zoo. Photo by: A. Avalov.

Cenpmoit MexayHapOaHBIH CeMUHAp OB OpPraHM30BaH COBMECTHO
MOCKOBCKMM 300I1apKOM M MOCKOBCKMM T'OCYJapCTBEHHBIM YHHUBEPCUTETOM
uM. M.B. JlIoMoHOCOBa M coOpan camoe OOJbLIOE 3a HMCTOPUIO IPOBEICHHUS
KOJIMYECTBO y4aCTHUKOB — 140 uenoBek u3 § cTpaH.

Bcero Ha cemuHapax ObUIO 3aciymiaHo oOkoJio 360 HaydHBIX U
METOJUYECKUX JOKJIAJI0B, UTO J1aJI0 BO3MOXHOCTb IIMPOKOTO OOMEHa OIBITOM
U HOBEHIIMMHM Hay4YHbIMU JaHHBIMU, OOYYEHHUsS MOJOJABIX MEPCHEKTUBHBIX
COTPYAHHUKOB M MNPHUIAJI0 HUMIIYJIbC PA3BUTHIO KOJUIEKIUW M 3KCHO3HUIUN B
3oomapkax PoccuM M Opyrux crpaH-ydacTHUL. B KadecTBe JIEKTOPOB IO
aKTyaJbHBIM MpoOJieMaM 3HTOMOJIOTUH MPUTJIAlIaINCh BEAYIIHE POCCUICKHE
U €BPOINEHCKUE CHEHHAIMCTBI-IHTOMOJIOTH U3 YHUBEPCUTETOB, €CTECTBEHHO-
HAay4HBIX MYy3€€B, HaydHO-UCCIEeNOoBaTenbCkux uHCTUTYTOB PAH. Ilocne
KaXJI0T0 CEMUHApa JAOKJabl YYaCTHUKOB MMyOJIMKOBAJIUCh B BUJIE OTAEIbHBIX
COOpPHMKOB Ha PyCCKOM M aHTJIMHCKOM SI3bIKaX, MpeCTaBIeHHBIX Takke B pdf
dbopmare Ha caiitax EAPA3A u MockoBckoro 3oomapka. Jlo HacTOSIIEro
BpeMeHH ObLTO onyOsMkoBaHo 7 cOopHukoB (cM.: http://earaza.ru/?p=632).

Unensl PI'D  oOka3plBalOT KOHCYJIBTAaTUBHO-METOAUYECKYH) ITOMOILb
COTPYIHHUKAM JIpyTMX 300IapKOB M HWHCEKTApUEB B CO3JAHUM U Pa3BUTHU
KOJUIEKIIUH ¥ MyOJMYHBIX O0Opa30BaTEIbHBIX JKCIO3ULIMA HA3EeMHBIX H
IIPECHOBOJHBIX OECMO3BOHOUYHBIX, a TaK € MO BONPOCAM COJEpKaHUS HU
pa3BesieHHs] OECIIO3BOHOYHBIX W MPOBEJEHUs HAy4yHbIX uccienoBanuil. Ho ata
paboTa Obla ObI HEBO3MOKHA 0€3 OIICHKH HAKOIIJICHHOT'O OITBITA.

Ananu3 cobupaembrx Paboueit rpynmnoit faHHBIX MTOKA3bIBAET, YTO YHCIIO
300JI0THYECKUX KOJUIEKIUN U MyOINYHBIX SKCIO3ULIUN, BKIIOYAIOMINX KUBBIX
0€eCrI03BOHOYHBIX, KAK HA3EMHBIX U IPECHOBOJHBIX, TAK U MOPCKHUX, U BUJIOBOE
pazHooOpa3ue OEeCrO3BOHOYHBIX B HUX HEYKJIOHHO YBEIMYHMBAIOTCS, Kak
BCJIEICTBME OOIIMX TPEHIOB, TaKk W B pe3yabrare npoBoguMbix PI'b
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Meponpusthil. Hekotopoe yBennyeHne NpoucXoIUT TaKKe B CUILY TOTO, YTO B
EAPA3A B mnocienHue roipl AKTUBHO BCTYHNAJIM 300MapKd U3 CTpaH
BocTounoii EBpombl, aBHO HMEMOIME KOJUICKIIUA OECIO3BOHOYHBIX.
B 2021 r., mo nmamaeim EAPA3A (AxkynoBa, 2022) u undopmaruu PI'B,
KOJIMYECTBO TOCYJApCTBEHHBIX M YAaCTHBIX 300JIOTUUYECKUX KOJUJIEKIUU WU
MOCTOSIHHBIX SKCIO3UIUN C KUBBIMU O€CIO3BOHOYHBIMU Ha Tepputopuu CHI
n Bocrounoii EBponsl mocturino 132. be3ycnoBHO, 3TO NAEKO HE ITOJHBIE
naHHble. Bcero, mo Hamied OILGHKE, B 25 300JJOTHYECKUX KOJJICKIIUAX
conepxurcsi — oT 50 g0 300 BHUIIOB 0E€CIIO3BOHOYHBIX, B 87 KOJUICKIIUSAX —
oT 5 10 49 BumoB, a B 15 — menee 5 BunoB (Tab. 1). B Hactosimee Bpems
0eCrO3BOHOYHbBIE MPEJCTABICHBl B KOJJIEKIUAX 65 u3 96 30010THUECKHUX
opranuzanuit CHI' u Bocrounoit EBponbl, Bxoasamux B EAPA3A (68 %). Ilpu
ATOM CIEIUAJIbHbIE CTPYKTYpHBIE TMOJApPA3JACICHU — HWHCEKTapuu Ha
tepputopun crpan CHI' Obumu co3maHbl 10 cUX MOp JHITL B MOCKOBCKOM,
Spocnasckom, Jlenunrpaackom, I'pogfHeHCKOM U TalIKEHTCKOM 300I1apKax.

ITo cocrosinuto Ha 2021 ., caMble KPYMHBIE KOJUIEKIIUN OECTIO3BOHOYHBIX,
HacuuTbiBatomre Oosnee 100 BHIOB Kak HA3eMHBIX M INPECHOBOJHBIX, TaK H
MOPCKHUX OpPraHM3MOB, coAepXaiuch B MOCKOBCKOM, JIeHMHrpajacKkom,
PocroBckoMm-Ha-Jlony, ExarepunOyprckom 3oomapkax, MockBapuyme H
komrnanuu AxBa Jloro Wwuxenupunr (Poccus). K HuM npubmmkarorcs mo
KoJu4ecTBy coaepxkamuxcs BumoB (ot 80 mo 100) 3oomapk «PoeB Pyueit» u
Hosocubupckuii 3oomapk (Poccus).

Yyactue B TpoeKkTax MO  COXpPaHEHUIO  Omopa3zHooOpasus
0E€CITO3BOHOYHBIX SIBIISIETCSI OJJHUM U3 TIEPCIIEKTUBHBIX HampaBieHui Paboueit
rpynmnel. Hanpumep, cotpyanuku Jlatransckoro 3oomnapka B 2010-x uzyuanu
COCTOSIHME JIaTBUMCKON TOMYJSALUU PEIKOTO €BPOIMEMCKOTO BHUJA KYKOB —
mpokoro miaByHia Dytiscus latissimus L., 1758 (Dytiscidae) u paspaboTanu
METOJbl €ro pa3BelleHHs B akBakyiabType (Baxpymes, 2011). B 2021 r.
sHTOMOJIOTaMu MocKoBcKoro u BopoHexxckoro 300napkoB Obl1a pa3padboraHa
coBmectHas PaGouas mporpamma HUP mno teme: «Pa3paboTka MeTOaUK
COJEpKaHUsA M Pa3BEICHUS B KYJIbTYpE PEAKUX BHUIOB OECIO3BOHOUHBIX
*KkUBOTHBIX» B paMkax PI'b EAPA3A-CO3AP. Oanoii U3 BaXHEHIINX 3a7a4
JaHHOUM PabOTHI ABISETCS MOHUTOPUHT MPUPOJAHBIX MOMYJISLUUN PEIKUX BUIOB
HACEKOMBIX M MayKoB, BHeCeHHbIX B KpacHeie kHurn P®, BopoHexckon u
MockoBckoil obOiacTei, CBA3aHHBIX C PEIUKTOBBIMH ayOpaBamu, Gopamu u
OCTEMTHEHHBIMU TEPPUTOPHUIMHU.

Jlns  mepBoro 9Srana ObUIM  BBIOpaHbl 7  KIIOYEBBIX  BHUJIOB
Oecrno3BoHOYHBIX: JbIOKa crermHas (Saga pedo (Pallas, 1771)), xpacoren
naxyuuii (Calosoma sycophanta (L., 1758)), rinaakas 6ponsoBka (Protaetia
speciosissima (Scopoli, 1786)), oObikHOBeHHBIH oTmenbHUK (Osmoderma
barnabita Motschulsky, 1845), xyk-omens (Lucanus cervus (L., 1758)),
oObIkHOBEHHBIH anosuton (Parnassius apollo (L., 1758)), roxHopycckuii TapaHTyT
(Lycosa singoriensis (Laxmann, 1770)).
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Tabmuna 1./ Table 1.
I[I/IHaMI/IKa COCTaBa JXHUBBIX KOJ'IJ'I@KLII/IIZ 0OeCO3BOHOYHBIX B 300I1apKax,
MHCEKTapusX W Jpyrux opraHuzanuii B ctpaHax Bocrounoit EBponsr u CHI'
(mo manueiM EAPA3A, 2022 u papyrum wucrounukam). / Dynamics of the
composition of living collections of invertebrates in Zoos, insectariums and other
organizations in Eastern Europe and the CIS (according to the EARAZA, 2022

and other sources).

Kosmyecrso KomuecTBo opranusanuii C KoJLIeKIHsIMH 6eCII03BOHOYHBIX /
BHJIOB becro3- Number of organizations with invertebrate collections
BOHOYHBIX B

3oomapku — 3oomapku u apy- |Opranusanuu, Bcero opranmsa-
KOJLUTEKIHsX / * .
Number of wieHbl EAPA3A™ |rue opranmsanuu, (OTCYTCTBYIOIIUE |IHI ¢ KOJUICKIM-
invertebrate [ Z00S — members |He cocrosimme B | B 0a3e JTaHHBIX  |AMM 0€CII03BOHOY-
species in of the EARAZA* |EAPA3A* /Zoos [EAPA3A /Organ- (ubix / Total orga-
cgllections and other non- izations missing in |nizations with in-

EARAZA the EARAZA vertebrate collec-
organizations* database tions

Ton/ Year 2005 (2010|2015{2021|2005| 2010|2015 | 2021 | 2005 | 2010| 2015|2021 | 2005 | 2010 | 2015 | 2021
gi':SB“ﬂa/Spe' 71al3|10/6|6|a|5|-|-]-|-|13/10/7]15
5-29Bun08/ | 05 | 56 | 3530 |13 | 11| 11| 6 | 19|33 |38 | 38|55 |70 | 84| 74
species
80-49mmnos/ | 5|yl 44121 |3]1]4al6]6]|5]|10]11]13
species
50-9mmnos/ | 4| 7 1 q0 /121113 2]|2|3|3|4|10]14]18
species
100-300mmn08/ 4 | 4l 5| 6| 1|1 |-|1|-|1|1]|1]|2]|6]|6]s8
species
Henonuas ua-
bopmartus / H O T N (N U A A A N N N
Incomplete
information
Bcero xomiek-
i1 Oecro3Bo-
Hounbix / Total | 35 |45 |57 |65 (22| 21|17 |19 |22 |40 | 48 | 48| 79 |106|122|132
invertebrate
collections
Bcero npoana-
JIU3UPOBAHO
opranm3zaimii/ | 46 | 63 | 84 | 96 | 51 | 46 | 37 | 46 | 22 | 40 | 49 | 48 |119|149|170|190
Total analyzed
organizations

* — I1o nanueiMm EAPA3A.

B 2021-22 rr. corpyanuku MocCKOBCKOro 1 BopoHekcKoro 300mapkoB
COBMECTHO IMPOBEJIM HECKOJbKO OOCIEAOBAHUI OXpaHAEMbIX IPUPOJIHBIX
Tepputopuii BopoHexxckoil 00J1acTy JJ1s1 BHISIBJICHUS] 1 MOHUTOPHUHTA MOIYJISIUI
HEKOTOpPBIX W3 A3TUX BHIOB. bbuin oOcnepoBanbl yuyactku [IpupomHoro wu
APXUTEKTYPHO-apX€EOJIOIrHYECKOTO My3€esi-3allI0BEJHUKA «JIluBHOTOPBEY,
[Ipuponnoro  apxeosmorudeckoro mnapka «Koctenkw», BopoHexckoro
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roCy/apCTBEHHOI'O0 MpUPOJHOro OuochepHoro 3amoBeAHHKAa U XOMEPCKOTO
rOCYJApCTBEHHOI'O IPUPOIHOTO 3alIOBEJHHUKA JUIS U3YyUEHHsI COCTOSHUS MOIMYJISILAI
CTENMHOW JbhIOKHM, TIaaKoW OpOH30BKM M KyKa-osens. [lomyuuB B 2021 .
pazpemienue PocnpuponHagzopa Ha M3BATHE U3 NPHUPOABI  HECKOJIBKUX
AK3EMILUIIPOB IIaJKOM OPOH30BKHM U CTEMHOM 1bI0KM, BopoHekCckuii 300MapK npu
y4acTuu MOCKOBCKOTO 300I1apKa Hadall IPOBEACHUE CTAPTOBBIX MCCICAOBAHUM
JUTSL CO3/IaHMsI MX 1a00PaTOPHBIX MOMYJISALUN.

Puc. 3. Camupl xxykoB-oseneit (Lucanus cervus) B Xonépckom rocy1apcTBEHHOM
sanoBeanuke. ®oto: M.B. bepesun. / Fig. 3. Males of stag beetles (Lucanus cervus)
at the Khopersky State Reserve. Photo by: M. Berezin.
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PabGouas rpynna mo OeCrnO3BOHOYHBIM CTPEMHTCS TakKe pa3BUBATh
MEXKAYHAPOAHOE COTPYJHUYECTBO KAaK CO CHEUHATUCTAMU OTIEJIbHBIX
MHCEKTapUEeB, 300M1aPKOB U YHUBEPCUTETOB, TaK U € UX NPO(ECCUOHATbHBIMU
obovenuuenusimu. Opanako, B 2020-23 rr. B CHIy HU3BECTHBIX MPHUYHH,
CBSI3aHHBIX C 3MUJEMHUEN KOPOHOBUPYCA U CIIOKHOM BHEMIHEIOJUTUYECKOU
00CTaHOBKOHM, BO3MOHOCTb IPOBEICHUS COBMECTHBIX MEPONPUATHI C
3apyOeKHBIMH KOJUJIETAMH, B T.4. KOHCYJbTAllMi, HAyYHBIX HCCJIEJOBaHUI,
BCTpPEY 110 OOMEHY OINBITOM H T.II., 0Ka3aJach CUJIBHO OTPAHUYEHA.

Hecmotpss Ha wumerommuecss TPYIHOCTH, B T.4. Treorpaduueckyro
YIOAJE€HHOCTh Y4YacTHUKOB, PI'b BBINONHSAET CBOKO OCHOBHYIO MHUCCHIO —
00bEeIMHATh €IUHOMBIIIJIEHHUKOB W PAacHpOCTPaHATh MX OMNBIT U 3HAHUS C
LEJbI0 pOoNaraH/bl 3Ha4eHUs OECIO3BOHOYHBIX U COXPAHEHHS WX BUAOBOTO
pa3Ho00pa3us B KOHTEKCTE (HOPMUPOBAHUS COBPEMEHHOI'O 00JIMKa 300MapKOB
KaK Hay4HO-00pa30BaTEIbHbBIX, KYJbTYPHBIX U MPUPOJOOXPAHHBIX IIEHTPOB.

Jlutepatypa / References

1. Akynosa C.B. (rim. pen.). 2022. HMubopManumoHHBI CcOOpPHUK
300MapKoB U akBapuymoB. Beim. 41, T. |, M.: MockoBckuii 300mapk, 129 c.

2. Baxpymes B. 2011. Konnenuuu BBeIeHNS IMPOKOTo u1aByHIia Dytiscus
latissimus L., 1758 (Coleoptera: Dytiscidae) B 300kynbTypy / B ku.: B.B. Cniuun
(rn. pen.) becrno3BOHOUHBIE JKUBOTHBIE B KOJUJICKIHSX 300MApPKOB U
uHcekTapueB. Mat. YerBeproro MexayHap. cemunapa, r. Mocksa, 18-23.10.2010 .
M.: MockoBckuii 300mapk, c. 73-74.

Summary
ON THE 20™ ANNIVERSARY OF THE WORKING GROUP
FOR TERRESTRIAL AND FRESHWATER
INVERTEBRATES OF THE EARAZA AND THE RUZA

Mikhail Berezin, Irina Afrina, Tatiana Vershinina, Elena Tkacheva
The Moscow Zoo, Moscow, Russia

The idea of creating a Working Group on Terrestrial and Freshwater
Invertebrates of the EARAZA belongs to the participants of the first
International Workshop “Invertebrates in Zoo Collections”, held in October
2001 with the support of the EARAZA Executive Directorate and personally
of the President of EARAZA and the Director General of the Moscow Zoo
Vladimir Spitsin.

The EARAZA Working Group on Terrestrial and Freshwater
Invertebrates was organized March 26, 2003 to coordinate and combine the
knowledge, experience and efforts of specialists from EARAZA zoos and other
scientific, educational and environmental organizations to develop methods for
exhibiting, keeping and breeding terrestrial and freshwater invertebrates in the
laboratory for scientific, educational and environmental purposes.
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Among the priority issues facing the Working Group are the following:

1. Coordination and pooling of interests, experience and efforts of
specialists from EARAZA zoos and other organizations to develop methods for
keeping and breeding insects and other terrestrial and freshwater invertebrates
in captivity.

2. Assistance to EARAZA zoos in the creation and development of
collections and public educational expositions of terrestrial and freshwater
invertebrates.

3. Prompt exchange of scientific information, methods of breeding and
keeping invertebrates and exchange of genetic material to maintain the
sustainability of invertebrate cultures.

4. Assistance to EARAZA zoo specialists in identifying species in
invertebrate collections.

5. Development of methods for primary diagnosis, prevention and
treatment of diseases in invertebrate cultures together with specialists from the
All-Russian Institute of Plant Protection (St. Petersburg).

6. Creation of reserve laboratory populations of rare species of
invertebrates (primarily European fauna) with the prospect of reintroduction
into controlled natural habitats.

The success of the first workshop showed the need for such workshops
to be held regularly. The Moscow Zoo took on the mission of organizing and
holding these seminars, which were called the “International Seminar
“Invertebrates in Zoo and Insectarium Collections” and have become
traditionally held every three years.

In 2021, entomologists from the Moscow and Voronezh zoos
developed a joint research work program “Development of methods for
keeping and breeding rare species of invertebrates in culture”. One of the most
important tasks of this work is to monitor natural populations of rare species of
insects and spiders listed in the Red Books of the Russian Federation, VVoronezh
and Moscow regions, associated with relic oak forests, pine forests and steppe
areas. For the first stage, 7 species of invertebrates were selected: Saga pedo
(Pallas, 1771), Calosoma sycophanta (L., 1758), Protaetia speciosissima
(Scopoli, 1786), Osmoderma barnabita Motschulsky, 1845, Lucanus cervus
(L., 1758), Parnassius apollo (L., 1758), Lycosa singoriensis (Laxmann,
1770).

In 2021-22 the specialists of the Moscow and Voronezh zoos jointly
conducted several surveys of protected natural areas in the VVoronezh region to
identify and monitor the populations of some of these species.
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METO/IbI BPEMEHHOI'O COAEP KAHUSA U KOPMJIEHUA
HOJYKECTKOKPBIJIBIX HACEKOMbBIX (HETEROPTERA)
B YCJOBUAX JIABOPATOPHOM KYJIbTYPhI

E.B. Akcénenko’, I.H. Kopues?, B.B. I'oay6', A.M. Konapartsena®

! Boponexckuii rocy 1apcTBEHHBIIM YHHBEPCUTET, T'. Boponex, Poccns;
2 BOPOHEKCKHI rOCYIapCTBEHHBIN JIECOTEXHUYECKUH YHUBEPCUTET
uMm. [.®@. Mopo3zoBa, r. Boponex, Poccus;
3 BcepoccHiickHii Hay9HO-HCCIIEI0BaTENbCKUM MHCTUTYT JIECHOM F€HETUKH,
CeJIeKIIMU U OuoTexHooruu, r. Boponex, Poccus

HeobxogumocTh  conepikaHusi  TONMYKECTKOKPBIIBIX ~ HACEKOMBIX B
YCIIOBHUSX JTa0OpPaTOPHOM KYJIBTYpHl CBSI3aHA C PEIICHUEM psijia BaKHBIX
(byHIaMEHTAIBHBIX M MPUKIIAIHBIX 3a/1a4. YKe C MepBhIX AeciaTmieTnid XX Beka
SHTOMOJIOTH CTQJIM CTABUTH OMBITHI MO BPEMEHHOMY COACPKAHUIO JTUYMHOK U
UMaro KJIOMOB C IICJbI0O BBIABICHUS WX Tpodudeckux mnpedepeHnnii u
ocobennocteit mutanusi. B Coserckoit Poccum u CCCP OGonbimas 4acth
UCCJIeIOBaHUM, OCHOBaHHBIX Ha JIAOOPATOPHOM COJAEP)KAHWUU KIIOMOB, ObLIa
IIPOJIMKTOBaHA NPHUKIAJHBIMUA aCTICKTaMHU, CBSI3AHHBIMU C CEIBCKUM M JICCHBIM
xo3giictTBoM. C Hawana 1990-x TIT. CTPEMHUTENBHO YBEIUYHWICS MPOIEHT
dbyHIaMEeHTAIbHBIX PA0OT, CBA3AHHBIX C M3yYEHHEM OMOJIOTHH, SKOJOTHUU U
ATOJIOTUU KJIOMOB. B HacTrosiiee Bpemsi HEOOXOAMMOCTH J1a0OpaTOPHOIO
CoZepKaHUsl KJIOTMOB OTpPa)kKaeT MHOTOTPAHHBINM XapakTep WCCICIOBAaHUNA —
OT M3yYCHUS OCOOCHHOCTEH MHUTAHUS W MOBEJCHHUS JIO ITOCTAHOBKH OITBITOB IO
MEXaHHUKE T0JIETa U aKyCTHKE.

Cpenun akTyanbHBIX MPOOJIEM COBPEMEHHOW YHTOMOJIOTHH, TPEOYIOIINX
MIOCTAHOBKH JTA0OOPATOPHBIX IKCIIEPUMEHTOB C PSAOM BHJIOB KIIOMOB, SIBIISCTCS
U3ydeHUE OMOJIOTMUECKNX WHBA3MA M PEaKIWid HACEKOMBIX Ha HW3MCHCHHE
kiumara (Mycomun, 2017; McPherson, 2018). Erte oaHo#t BakHO# mPpoOIeMoid,
TpeOyromeld BBEJCHHS KJIONMOB B J1a0OpPaTOpPHYI KyJIbTYpPYy, SBISCTCS
TpaJUIIMOHHA HEOOXOUMOCTh JIOBECTU (IOPACTHUTH) JIMYMHOK J0 (a3bl UMaro,
YTO MO3BOJUT MPOBECTU TOYHYIO BUIOBYIO IUArHOCTHKY.

B 3aBucMMOCTH OT TOCTaBJICHHBIX 3aja4 BBEIOMpAETCS TOT WM WHOUN
croco0 BBEJEHHUS KIIOTMOB B J1aOOpaTOPHYIO KYyJbTYpy U OIPEACIIeTCS
BPEMEHHON JHMala30H WX COJepKaHWS B HHCEKTapuu. CaMbIM TMPOCTBIM
BapUAHTOM BPEMEHHOTO COJICpKaHUS KJIOMOB SIBIISICTCS JOBEACHUE JTUIMHOK JI0
¢da3pl uMaro. ITOT crmocod MPUMEHUM KaK K MOJHOIICHHOMY JabopaTopHOMY
COJIepKaHUIO, TaK M K JIA0OPATOPHO-IOJICBOMY. JIJIs 3TOTO JIMYMHKH KIIOTIOB
MOMENIAIOTCS. B MUHU-WHCEKTapuu wWiau damku [letpu, o06opymoBaHHBIC
CETOYHBIMHU BEHTWISILIMOHHBIMHU OTBEPCTHUSIMU I a’panuu. B HUX momemniaercs
KOPMOBOE pacTeHue win cemeHa (s ¢purodaros), rpudsl (s MuieTodaron)
VI KWBBIE HACEKOMBIE (M1 300(paroB), a TaKKEe CMOYEHHBIM BOJION BaTHBIM
TaMIIOH JJIA TOJAeP)KaHUs BIKHOCTH. Hanmpumep, TakuM MpPOCTHIM CHIOCOOOM
HaM yJaBaJOCh JIOPACTUTh JI0 UMAaro HEKOTOPBIC BHUIBI KJIOMOB-TIOJIKOPHUKOB
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(Aradidae), koTopble 4acTO BCTPEUAIOTCS B MPHUPOJIC UMEHHO Ha (haze TUYNHKU.
Jlist aToro mel nmoMemianu B yaiiku [lerpu BMecte ¢ cOOpaHHBIMU JIMYMHKAMMU
4acTh cyOcTpaTa ¢ MULICIIUEM.

JUIs TOCTAaHOBKM SKCIIEPUMEHTOB, TpeOyromMx Oojee IUTEIbHOrO
COJIEp)KaHUsl KIOMOB M HX MpPEUMarvHajibHBIX CTaaud, yke HeoO0X0IUMO
UCTIONb30BaHUE TEPMOCTATOB M HMHKYOATOPOB, KOTOpBIC TO3BOJSIOT 3a7aBaTh
HEOOXOMMBIE TapaMETPHI M0 TEMIIEPAType, BIAKHOCTH U OCBEIICHHUIO. DTO aeT
BO3MOXHOCTh MOJICIMPOBATh pa3UYHbIe YCIOBUA CpEAbl, B TOM YHUCIE,
HamnpuMep, CBSI3aHHbIE C U3MEHEHHEM KJIMMaTa.

OTnenbHOM CHOKHOM 3a7adeil SIBISETCS KOMIUIEKCHOE COJEpKaHUE B
71a00paTOPHOH KyJIBType KIIOMOB U UX Mapa3uTOMA0B MyX-(ha3uuH i1 U3yICHUs
XO3SIMHHO-TIAPA3UTHBIX CBSI3€H 3TUX TPYII HACEKOMBIX. B 3TOM citydae Hanboiee
CJIOKHBIM SBIIETCS 00ECTIEUeHHE MUTAHUEM MYyX, KOTOpbIe OYAyT UCIOIB30BaHBI
B DKCHEpUMEHTax MO 3apakeHuto. Hamu B KauecTBe 3aMEHBl €CTECTBEHHOTO
YIJIEBOAHOTO MUTAHUA A7 MyX-(a3urH MpeJiaraeTcsi NCKyCCTBEHHAs! KOPMOBast
cMmech, cocrosimast w3 10 mu romroko3bl (40 % pactBOp), 2 Mi acKOpOMHOBOIA
kucsoThl ¥ 50 M1 Bozbl (Akc€HeHko, ['anonos, 2011). Me1 He 0603HaUYaeM TaHHYIO
CMECh KaK WJeaJbHBbI BapHaHT 3aMEHbI €CTECTBEHHBIX MCTOYHUKOB MU JIS
MYX, HO B HalllUX SKCIEPUMEHTAX €€ ObLIO OCTaTOYHO, YTOOBI (ha3uUHBI yCIIETH
CHApUTHCA U MPOU3BECTHU 3apaKEHUE KIIOMOB (OTJIOXKUTh B/HA HUX SULA).

JIns psia BUJIOB PaCTUTEIBHOSIHBIX KIIOMOB-IIUTHUKOB (Pentatomidae),
KOTOPBIE Yalle BCEro CoiepkKaTcs B JIA0OPATOPHBIX YCIOBUSIX, B KAUECTBE KOpMa
UCIIONB3YIOT ceMeHa 00008, cou, (haconu u apaxuca (Noda, 1991).

Bbaaronapuoct/ Acknowledgements
Pabora E.B. Akcénenko u B.b.T'ony0a BbIMOJHEHAa 3a CUET TIpaHTa
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Summary
METHODS OF TEMPORAL MAINTENANCE
AND FEEDING OF HETEROPTERA
IN THE CONDITIONS OF LABORATORY CULTURE

Eugeny Aksenenko?, Ivan Kornev?, Viktor Golub?!, Anna Kondratyeva®

1Voronezh State University, Voronezh, Russia,
2Voronezh State University of Forestry and Technologies named after
G.F. Morozov, Voronezh, Russia,
3 All-Russian Research Institute of Forest Genetics, Voronezh, Russia

The necessity of keeping Heteroptera in laboratory culture conditions is
associated with solving a number of important fundamental and applied problems.

Since the first decades of the XX century, entomologists began to conduct
experiments on the temporary maintenance of larvae and imago true bugs in order
to identify their trophic preferences and nutritional characteristics. In Soviet
Russia and the USSR, most of the research based on the laboratory maintenance
of true bugs was dictated by applied aspects related to agriculture and forestry.
Since the early 1990s the percentage of fundamental works related to the study of
biology, ecology and ethology of true bugs has significantly increased. Currently,
the need for laboratory maintenance of true bugs is justified by the multifaceted
research — from studying nutrition and behavior to conducting experiments on
flight mechanics and acoustics.

Among the urgent problems of modern entomology that require laboratory
experiments with a number of species of true true bugs is the study of biological
invasions and insect reactions to climate change (Invasive Stink Bugs..., 2018;
Musolin, 2017). Another important problem requiring the maintenance of true
bugs in the conditions of the laboratory culture is the traditional need to bring
(grow) larvae to the imago phase, which will allow for accurate species
diagnostics.

Depending on the tasks set, one or another method of adapting true bugs
into laboratory culture is selected and the time range of their maintenance in the
insectarium is determined. The simplest option for the temporary maintenance of
true bugs is to bring the larvae to the imago phase. This method is applicable to
both full-fledged laboratory and laboratory-field conditions. To do this, the bug
larvae are placed in mini-insectariums or Petri dishes equipped with mesh
ventilation holes for aeration. They contain a forage plant or seeds (for
phytophages), mushrooms (for mycetophages) or live insects (for zoophages), as
well as a cotton swab moistened with water to maintain humidity. For example,
in such a simple way we managed to grow up to imago some species of true bugs
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(Aradidae), which often come across precisely at the larval phase. To do this, we
placed a part of the substrate with mycelium in Petri dishes together with the
collected larvae.

In order to conduct experiments that require longer maintenance of true
bugs and their preimaginal stages, it is necessary to use thermostats and incubators
that allow you to set the required parameters for temperature, humidity and
lighting. This makes it possible to simulate various environmental conditions,
including, for example, those related to climate change.

Another difficult task is the complex maintenance of true bugs and their
parasitoids, flies-phasiins, in the laboratory culture to study the host-parasitic
relationships of these insect groups. In this case, the most difficult thing is to
provide nutrition for flies that will be used in infection experiments. We propose
an artificial feed mixture consisting of 10 ml of glucose (40 % solution), 2 ml of
ascorbic acid and 50 ml of water as a substitute for natural carbohydrate nutrition
for phasiin flies (Aksenenko, Gaponov, 2011). We do not specify this mixture as
an ideal replacement for natural food sources for flies, but in our experiments it
was enough for the phasiins to mate and infect true bugs (lay eggs in/on them).

For a number of species of herbivorous shield bugs (Pentatomidae), which
are most often kept in laboratory conditions, seeds of beans, soybeans, kidney
beans and peanuts are used as feed (Noda, 1991).
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OIIBIT OPTAHU3ALIMU NHCEKTAPUS B
IHTOMOJIOI'MYECKOM KPYZKKE 3KOJIOI'O-
BUOJIOTTYECKOI'O IIEHTPA «<KPECTOBCKHH OCTPOB>

A.A. Bararyposa®®, M.®. Baratypos®

'Ornen «Dx30tapuym» Jlenunrpaackoro soonapka, r. C.-IletepOypr, Poccus,
20Oten «300KyIbTYPhI U MEKHX )KUBOTHBIX» JIEHHHIPaJICKOro 300MapKa,
3 DKosoro-oronoruyeckuii neHtp «Kpecrosckuii octposy, r. C.-Iletepbypr, Poccus

Dkosoro-ononornyeckuid  HeHTp «KpecToBCKHII OCTpOB»  SIBISIETCS
CTPYKTYpHBIM TozpasneneHueM Cankrt-IlerepOyprckoro ropoackoro [[Bopia
TBOpuecTBa IoHbIX. LleHTp oTkpeul cBou aBepu B 2007 r. Ceitwac ObI]
«KpectoBckuii octpoB» — kpymnHeinmas B Poccum mpoduibHas CTpyKTypa
JOTIOTHUTENBHOTO oOpa3oBanus. B 2021-22 yueGHOM TOy B HallTUX KPY>KKaxX M
naboparopusix 3aHuManoch 2355 pedst ¢ 4 1o 18 net mo 63 oO6pa3zoBaTeIbHBIM
nporpammam. Kaxk bt ros1 pe0sita MpUBO3SIT B POAHOM TOPOT IECATKH MOOETHBIX
IpPaMOT CO BCEPOCCHICKUX OJUMIIMA] M KOHKYpPCOB. LIeHTp mmeeT mpekpacHo
OCHAIllEHHYI0 0a3zy misg oOyuyeHusi pebar aro0oro Bo3pacTa: COBPEMEHHas
OopamXepess W JACHAPONApK, MHUHHU-300MApPK, aKBAPUYMbI, KOJUICKIUS IKUBBIX
0€eCII03BOHOYHBIX, KOMIBIOTEPHBIN Ki1acc, OMOIMOTeKa U Mea apXuB, XUMHUKO-
aHAJIMTUYECKAs U IPyTrue HayYHO-HCCIIEIOBATENbCKUE TA00PATOPUH KAYT PEOST,
WHTEPECYIOIMINXCS U3YUYEHUEM OMOJIOTUH, SKOJIOTHU U CMEXHBIX JTUCIUILINH.

DHTOMOJIOTHYECKOE HaIpaBJICHHUE MPEICTABICHO Tpemst
oOpazoBarenbHbIMU TporpamMmamu: <« HTEpaKTUBHBIE 3aHATHS C JKUBBIMH
HACEKOMBIMU» 1JIsi  pebar 4-6 met; «3aHuMarenbHas SHTOMOJIOTHSY IS
yaeHukoB 8-11 net u aByXroguvHas mporpamMmma « JHTOMOJIOTHSI B COJIEpIKaHue
0€CTo3BOHOYHBIX)» JIs1 pedsT 12-15 ner.

JIroGuTenbcKass YHTOMOJIOTUS HaOUpaeT BCe OOJBIIYIO MOMYJSIPHOCTH, a
KOJUICKITMOHUPOBAaHWE OECIIO3BOHOYHBIX  (MAyKOB, CKOPIIMOHOB, ¥KYKOB,
NAJOYHUKOB U Jp.) IPUOOPETAET OIPOMHBIE MAaCIITAOBI.

[Ipu 3TOM ¢ KaXJIbIM TOJIOM B 300MapKax MUpPA CO3JAIOT 1IEJIbIe OTIEINbI,
MOCBSIIIEHHBIE COIEPKAHUIO OECTIO3BOHOUHBIX, IKCITO3UILIUU C HUMH, a TAKKE BCE
Oo0JIbIIIe UX COZEepKaT B TeppapruyMax U JIIOOUTEIH.

OnHako, AJisl TOTYYEHUS] CHCTEMHBIX OMOJIOrMYECKUX 3HAaHU HEOOX0IUMO
UMEHHO JJIUTENbHOE 00yUeHHE B OMOIOTrMYecKOM KoyieKThBe. HayuuTh 1OHBIX
SHTOMOJIOTOB W HX POJUTENEH OTIMYaTh HAYYHOE KOJUIEKIMOHUPOBAHHE OT
OpaKOHBEpPCTBA, OTHOCUTHCS OTBETCTBEHHO K JKMBOMY, YMETh COJIEpKaTh M
COXPaHATh U3YYAEMBIX KUBOTHBIX — OJHHU M3 BAXXHEHIINX 3a/1a4 IHTOMOJIOTA —
IPEno1aBaTelIs.

DHTOMOJIOTMYECKHE MPOrpaMMbl JIOCTATOYHO CJIA00 MpPEACTABICHbI B
paznuuHbIX peruoHax Poccun. B cuiny Bcex 3TUX 0OCTOSATENBCTB YIIyOJIEHHOE
U3y4YEHHUE YHTOMOJIOTHH, MPAKTHUYECKas paboTa ¢ KOJUICKIUSIMU U KyJIbTYpaMu, a
TakkK€ YMEHHE paboTaTh C HAy4YHOW JUTEPATypoll HEOOXOIUMBI IS
WHTEPECYIOIUXCS IITKOJIBHUKOB.
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[TporpaMMbl MMEIOT CBOCH IIE€JBIO TMOATOTOBKY HE TOJIBKO OyIyIIuX
YYCHBIX, BIAJCIOIIMX OCHOBAMH 3HTOMOJIOTHYECKOW HAyKH, HO W OymyIImx
CHEIUATNCTOB B 00JacTH COXpaHeHHs OuopazHooOpa3uss W KYyJIbTYP
0€CIT03BOHOYHBIX )KHBOTHBIX.

BaxHBIM acrieKTOM B OCBOCHHH SHTOMOJIOTHUECKHX IPOTPaMM SBJISCTCS
HallMCaHWE  HWCCIICIOBATeIbCKMX  paboT.  Yyamuecs  NPOBOAAT  Kak
(ayHHCTUYCCKUE WCCICAOBAHUS, TaK W HAYYHO-TIPAKTUYECCKHE pPaOOThI 10
COJICP)KaHNI0 OCCIIO3BOHOYHBIX B HEBOJjie. [Ipu 3TOM IPOXOIATCS BCE CTaauu
U3YYCHHUS: OT CAaMHX HACEKOMBIX, COOpa HEOOXOAUMOI0 MaTeprasia B IPUPOJIE —
J0 TIPOBEICHMS aHajM3a 3TUX MAaTEPHAJOB M BBIBOJOB, C IPHUBJICUCHUEM
JUTEePaTyPHBIX HCTOYHUKOB, OTBEUAIOIIUX [TOCTABIICHHBIM 3a/1a4aM.

Tak, 3a mocieqHue aBa ToAa OBUIM MPOBEIEHBI HCCICIOBAaHUS I10
U3YYCHUIO PEIKUX KPACHOKHUKHBIX BHJIOB KECTKOKPBUTBIX T. C.-IleTepOypra u
JlermHTpaickoi obmacTu — ckakyHa npumopckoro (Cicindela maritima Dejean,
1822), ormenpHuka maxydero (Osmoderma barnabita Motschulsky, 1845),
a Takxe (aynsl poraueit (Lucanidae). [Tomumo 3Toro, ObUT MPOAHATTU3UPOBAH U
0000IIIeH OTBIT CONIEP KaHMS MPECTaBUTEIeH MECTHON (ayHbI TaAyKOOOPa3HbIX
(Steatoda sp.) 1 MmypaBbeB, SK30THYECKHX OOTOMOJIOB U JIp.

Puc. 1. FOubie saTOMOJIOTH B jtecy. Poro: A. Baratyposa. /
Fig. 1. Young entomologists in the forest. Photo by: A. Bagaturova.
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B cBsi3u ¢ BBIIEN3ITI0KEHHBIM, OY€HDb BaYKHO TPAMOTHO MO100paTh OOBHEKT
CaMoOro M3y4YeHUus U padOThl, MPABUIBLHO OPOPMUTH KOJIIEKIIMIO, KaK CyXHX, TaK
U KUBBIX OECMO3BOHOYHBIX, YTOOBl OHM HMEIM HAYYHO-00pa30BaTEIbHYIO
HEHHOCTbh. KoJieKus )KUBbIX HACEKOMBIX (OECITO3BOHOYHBIX, B 1IEJIOM) JOJIKHA
ObITh pa3HOOOpa3HON (BKIIIOYATH PA3JIMYHBIE CUCTEMATHYECKUE TPYIIIbI), HE
CJIMIIIKOM MIPUXOTINBOM B COIEPIKAHUU (4TOOBI YUEHUKH MOTJIA CAMOCTOSTEIHHO
o0cnmykuBaTh U 3a00TUTBCA O KMBOTHBIX), HO, B TO K€ BpeMs, IOCTATOYHO
MHTEPECHOW C HAYYHOM TOYKM 3pEHHUS W IOKa3aTeJIbHOW ISl TPOBEICHUS
WHTEPECHBIX U TI03HABATEIbHBIX 3aHATHH JIs IETEH.

B HacTosiiee Bpemsi KOJJIEKLHS KUBBIX O€CIO3BOHOYHBIX MHCekTapus
cocraBnsier mopsaka S0 BUAOB, OTHOCAMIMXCA K PasIUYHBIM  KJaccaMm:
bproxonorue mosutrocku (yIUTKH W CIIU3HU), PakooOpa3Hbie (MOKPHIIBI, pakKH,
KpeBeTKM M Kpabbl), MHoOroHoxku (kuBcsku), I[laykooOpaszubie ((GppuHsbI,
CKOpIHUOHBI U Nayku) u Hacexombie (MpSAMOKpBUIbIE, TApAKAHOBbIE, MTAJIOUYHUKH,
KJIOIIBI, )KECTKOKPBLIBIC, IEPETIOHYATOKPBIIBIE — MYPaBbH).

Takas KOJUIEKIMs yCHEIIHO BBIIOJIHIET CBOU 00pa30BaTeNbHbIE (PYHKLINU.
B namem cinyyae 0ecriO3BOHOYHBIE — HE TOJIBKO HATrJIsAJIHbIE MOCOOUs, HO U
pPEeIMET HaAYYHOTO U3YUCHHUS VISl TIOKOJICHUS Oy MyIINX SHTOMOJIOTOB.

Puc. 2. 3ansarus B saTOMONIOrHYecKOM KabuHeTe. Doto: A. Bararyposa. /
Fig. 2. Studies in the class of entomology. Photo by: A. Bagaturova.
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Summary
PRACTICE OF ORGANIZING OF AN INSECTARIUM
IN THE CLUB OF YOUNG ENTOMOLOGISTS
OF THE ECOLOGICAL AND BIOLOGICAL CENTER
“KRESTOVSKY OSTROV”

Anna Bagaturova'®, Mikhail Bagaturov?

The Exotarium Dept. of the Leningradsky Zoo, St. Petersburg, Russia
2Zooculture & small animals Dept. of the Leningradsky Zoo,
St. Petersburg, Russia
3Ecological and biological Center “Krestovsky Ostrov”, St. Petersburg, Russia

The Ecological and biological Center “Krestovsky Ostrov” is a structural
subdivision of the St. Petersburg City House of Youth Creativity. The Center
opened its doors back in 2007. Now is the largest profile structure of additional
education in Russia. In the 2021-22 academic year, 2355 children from 4 to
18 years old studied in our clubs and laboratories in 63 educational programs.

Every year, children bring to their hometown dozens of winning diplomas
from the All-Russian Olympiads and many other competitions. The Center has a
well-equipped base for teaching children of any age: a modern greenhouse and
arboretum, a mini-zoo, aquariums, a collection of live invertebrates, a computer
class, a library and media archive, a chemical-analytical and other research
laboratories. They are waiting for children who are interested in studying biology
and ecology and related disciplines.

The entomological direction is represented by 3 educational programs.
“Interactive classes with live insects” for children 4-6 years old, “Entertaining
entomology” for pupils 8-11 years old and a two-year program “Entomology and
invertebrate captive management” for pupils 12-15 years old. Amateur
entomology is gaining more and more popularity, and the collection of
invertebrates is on a huge scale (spiders, scorpions, beetles, stick insects, etc.).

At the same time, every year zoos around the world create entire
departments dedicated to keeping invertebrates, expositions and displays, and
more and more amateurs keep them in terrariums.

However, in order to obtain systematic biological knowledge, it is quite
evident that long-term training in a biological team is necessary. To teach young
entomologists and their parents to distinguish between scientific collecting and
poaching, to treat living things responsibly, and to be able to keep and preserve the
studied animals is one of the most important tasks of an entomologist-teacher.

Entomological programs are rather poorly representing in various regions
of Russia. Due to all these circumstances, an in-depth study of entomology,
practical work with collections and cultures, as well as the ability to work with
scientific literature are necessary for interested students.

The programs aim to train not only future entomologists who know the
basics of entomological science, but also future specialists in the field
of biodiversity conservation and culture of invertebrates.
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An important aspect in the development of entomological programs is the
writing of research papers. Students conduct both faunistic research as well as
scientific and practical work on the maintenance of invertebrates in captivity.
At the same time, it is include all stages of study: from the insects themselves, the
collection of the necessary material in nature — to the analysis of these materials
and conclusions, with the involvement of literary sources that meet the tasks set.

Thus, over the past two years, for example, the following studies have been
done: on the study of rare Red Data Book species of beetles in St. Petersburg and
the Leningrad region — Primorsky tiger-beetle (Cicindela maritima Dejean, 1822),
odorous hermit beetle (Osmoderma barnabita Motschulsky, 1845), as well as the
fauna of stag-beetles (Lucanidae). In addition, the experience of keeping
representatives of the local fauna of arachnids (Steatoda sp.) and ants, exotic
praying mantis, etc.

In connection with the foregoing, it is very important to select the correct
object of study and work, to arrange the collection of both dry and living
invertebrates so that they have scientific and educational value. The collection of
living insects (invertebrates in general) should be diverse (include various
systematic groups), not too difficult for captive maintenance (so that pupils can
independently provide care for them), but at the same time, scientifically
interesting enough and demonstrative enough for conducting interesting and
educational activities for children of various ages.

Currently, the collection of living invertebrates of the Insectarium in Club
Is about 50 species (mostly terrestrial) belonging to various groups: mollusks
(snails and slugs), crustaceans (locklice, crayfish, shrimps and crabs), millipedes,
arachnids (whip-spiders, scorpions and spiders) and insects (cockroaches, stick
insects, bugs, orthoptereans, beatles and ants).

Such a collection successfully fulfills its educational functions. In our case,
invertebrates are not only visual aids/subjects, but also the objects of scientific
studies for generations of future entomologists.
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BUOJIOTUS U BUBPO-AKYCTUUECKAS
KOMMYHHUKAIIUA KOPOTKOKPBHIJIOH PUCOBOH
KOBBLIKU PSEUDOXYA DIMINUTA (WALK.)
(ORTHOPTERA: ACRIDIDAE: OXYINAE)

B YCJIOBUSIX UTHCEKTAPUS

A.A. BenenukrtoB !, A.Il. MuxaiijieHKo °

1 Kapenpa saromonornn MI'Y um. M.B. Jlomonocosa, r. MockBsa, Poccus,
2 Boranmueckwuii cax MI'Y um. M.B. JlomonocoBa, r. MockBa, Poccust

EnuHCTBeHHBIM mNpeacTaBuTenb poaa Pseudoxya Yin & Liu, 1987 —
K0OBbLTKa pucoBas kopotkokpeuias P. diminuta (Walker, 1871) oburaet B IOro-
Bocrounoit Azum (Hollis, 1971, uut. no Cropoxenko, 1992). 31o HEOOIBIIAX
pa3smepoB Hacekomoe, 15-18 MM B mmmHy (cammpl) u 20-25 MM (camkm), €
YKOPOUYEHHBIMH HAJIKpbUIbsIMU U KpbUlbaMmu (Puc. 1, 1 u 4). Mmaro, obnagas
MPOYHBIM XUTHHOBBIM TTOKPOBOM, MEIITUTEIHHOE, HO MPHITYYee U YPE3BBIYAITHO
[IEMKOE 32 CYET CBOMX KOTOTKOB M KPYIHBIX MPHUCOCOK Ha narnkax. Heckonbko
ocobeit P. diminuta 6putn moaydens! B 2010 r. u3 Jlaoca (ipoB. BoeHThsSIH) U B
2014 r. u3 Beetnama (nipoB. Kyanrouns). KoObUTkH OKa3anuch HEMPUXOTIIUBHI B
conepxkaHuu. HaM ynianoch ycrenHo pa3BoJIuTh 3TOT BUJI HA MPOTSHKEHUU MOYTH
10 ner, 4Tro AaTO BO3MOXHOCTb HPOCIAEAUTH €ro OHOJIOTHMI0 U H3Y4YUTh
BHYTPHUBHUIOBYIO KOMMYHHKAIIHIO.

Kopmooii pauuon. [Ipu conepxanuu B caJike MbI Tipe/yiaraid KoObUIKam
pacTeHuss M3 MATH CEMEWCTB: 3JaKd, OCOKH, PO3OIBETHHIC, T'yOOIIBETHBIE W
CJIOHOIIBETHBIE. XOpONIO TMOEJANNCh TUMO(GEEBKa JyroBas, MPOPOCTKH
IIIICHUIBI ¥ CMECH Ta30HHBIX TpaB (IUIEBEJ MHOTOJICTHUMH, OBCSHHIIA JIyrOBas,
MSTIUK JIyTOBOM), €Xa cOOpHasi, HEMHOTHM XYX€ — TBIPEeH MOM3y4duii, BEHHUK
Ha3eMHBIH, €)KOBHUK OOBIKHOBEHHBIM, IIETUHHUK HU3KUH, MITIUK OJHOJICTHHH,
OBCSHUIIA KpacHasT W OBEYbS, KaHAPECYHUK TPOCTHHUKOBUIHBIA M OCOKa
OJieHOBaTasi, COBEPIIEHHO UTHOPUPOBAIUCH OBEC, palirpac BHICOKUN U BEUHUK
TPOCTHUKOBUIHBIN, & TAK)KE€ MHOTHE JIUKOPACTYIIHE 3JIaKH C OJECTAIIMMU WIH
JMYIIACTEIMU JTUCThSIMH. M3 NBYIONBHBIX KOOBUIKM HEIJIOXO TMOEHAN JINCThS
rpaBWJIaTa TOPOJCKOTO, MAJUHBI, MAH)KETKH OOBIKHOBEHHOM, SICHOTKUA O€JIoi |
OyAphI TUTIONIEBUIHON, a TAK)Ke caiara-jaryka. Takhe pacTeHHs KakK JKUBYYKa
noJnzy4asi, 1péma Oerasi ¥ TuMOansipusi TOCTEHHAs He OeIaTiCh COBCEM, OJTHAKO,
pu 1epedosx ¢ KOPMIICHHEM M OHH ObLIM 000 aHbsl. HecMoTpst Ha HETIIOXY1O
MI0E/IaeMOCTh JIBYJIOJIbHBIX, aKTUBHBIC CIIAPUBAHUS HAOJIOMATUChH JIUIIh TIPH
coJiepKaHUU Ha ONTUMATBHON MUIIE — 371aKax (PyCCKOe Ha3BaHUE MOJICEMENCTBA
Oxyinae — pricoBbie KOOBUIKH — JIOBOJLHO TOYHO IMEPEIaeT COCTAB UX TUCTHI).
[ToaTOMy rpaBuiaT ropoJCKON U canar-jaaTyk, MpPoJIaBaeMblid B TOPIIOYKAX, MBI
JaBajIv JINIIb OTPAaHUYECHHOE BPEMS, JIJIT BPEMEHHON 3MMHEH MepeepKKU TIPH
OTCYTCTBHUH JIPYTOTO KOpMA.

Pa3mHoxkenne u pazButue B caakax. Kyosimku (Puc. 1, 2 u 3) camku
OTKJIQJIBIBAJI B PHIXJIBIM TPYHT CajKa, a MPH JTOCTATOYHOHN BIIAYKHOCTH TAKXKE B
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TyIlry cTeOJiel 37aKOB M AK€ B CIEIUAIBLHO CBEPHYTHIC JIUCTHS JABYIOIbHBIX.
PazButue sun npu +24..+26 °C npoomKkanoch HEMHOTHM 0oJiee 2 MeCSIIeB, eIe
1.5-2 mecsnia pa3BUBAIMCH JTMUYUHKH, IPOXOAS 5 BO3PACTOB, KOJIMYECTBO JIMHEK Y
CaMIIOB M CaMOK OJMHAKOBO, HO CAMKHU POCIIM YyTh MEJIJICHHEE.

Puc. 1. BHeuHu#t BUJ] KOPOTKOKpPBLIOW prucoBoii koObutku Pseudoxya diminuta (1 u 4) u ee
KyOsbimek (2 u 3). 1 — Camer u camka in copula, 2 u 3 — KyOBIIIKH, OTIOKEHHBIE B 3¢MITIO U
Ha paCTCHUH, 4 — sApKas OKpacka BHYTpeHHeﬁ CTOPOHBI 3aJHUX HOT' CaMIia.
®oto: A.A. Benenukros u A.Il. Muxaitnenko. /

Fig. 1. Appearance of the short-winged rice grasshopper Pseudoxya diminuta (1 and 4) and its
egg-pods (2 and 3). 1 — Male and female in copula, 2 and 3 — egg-pods deposited in the
ground and on plants, 4 — bright coloration of the inner side of the hind legs of the male.
Photo by: A. Benediktov & A. Mikhaylenko.

Nmaro xwnmu npumepno ot 2 no 3 MecsieB. Kakoi-mubo ce30HHOM
IUKJIMYHOCTH TIPU COJICPKAHUM B CaJIKE HAMU 3aMEUEHO He ObLI0, Auarnay3a Ha
BCEX CTaJUsIX OTCYTCTBOBaja. B cajgke MCMNONb30BAIIM BETKUA WJIM PACTCHUS B
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KauecTBE TPHUCAJbI, €CIM HACEKOMBIE COJIepKalnuch 0e3 TpyHTa, TO Ha JHO
CTaBUJIACh €EMKOCTh C BJIaXXHBIM Top(doM mim tructoBoi 3emiieii. Kopma gaBanuch
OOBIYHO CpE3aHHBIMH M TIIOCTABJICHHBIMH B Y3KOTOpJbIC OaHKH, a 3MMOM
MpOpAIIMBAIMCH, B IUIOMIKaX. B momemnieHnn ¢ KOMGOPTHOM I dYeIOBEKa
TEMITepaTypoOil I OCBEUIEHUS W 00OTpeBa CaJKka MPUMEHSIN CBETOJIHOIHBIC
JIAMTIBI, €CTU OBLIO TTPOXJIAHO — JIFOMUHECIICHTHBIC W/WITN JTAaMIThl HAKQJTMBAHUSI.

3BykoBbIe cHUTHaJdbI camMok. Camku P. diminuta crocoOHBI W37aBaTh
CIBIIIIUMBIC CTPUAYJISIIMOHHBIC 3BYKOBBIC CUTHAIIBI, IPH 3TOM BUOPOCHUTHAIBI Y
HUX HE 3apPETHCTPUPOBAHBL. B TECHBIX YCIOBHUSAX HHCEKTApPHUS W MPHUCYTCTBHH
CaMIIOB AMUCCHS 3BYKa IMPOUCXOJMIIA PEAKO, OJHAKO TOCIE H3OJSAIUU CaMKH
ctpuayiupoBaiu oxoTHee. Cepun u3 2-6 (vame 3-4) OTHOCUTEILHO HETPOMKHX
miemukoB (Puc. 2, 1) mpoayiiupoBainuch 3a cueT OBICTPBIX CKOJIB3SIIUX yAapOB
JICBOM WJIM TPABOM TOJICHEH 3aJIHMX KOHEYHOCTEH IO HAJKPBLIbIM U BEPIIHUHE
Opromika. M3ydensl curHanasl 7 caMoK M3 00eux Jokanuid. He mckmrodueHo, 4ro
ATOT CHUTHAJI MOJKET HCIOJIb30BAaThC CaMKaMH JIJIsl IIPUBIICUCHHS CaMIIOB
(B KauecTBe NPHU3bIBA), a TAKXKE arperalud U PaBHOMEPHOTO pacIpeicicHUs
oco0eil B IPOCTPaHCTBE.

Puc. 2. 3BykoBbIe curHaibl camok (1) u BHOpanmoHHbIe CUTHAIBI CaMIIOB (2) KOPOTKOKPBLIOH
pucoBoii koObuTkK Pseudoxya diminuta. Ocrpuiorpammet (1, 2a) v AMHAMUYECKUH CTIEKTp —
coHorpamma (26); M — MblieuHblit myJibe, Tp — TpeMyJIsius 3aJHIX KOHSYHOCTEH. /

Fig. 2. Sound signals of females (1) and vibration signals of males (2) of the short-winged rice
grasshopper Pseudoxya diminuta. Oscillograms (1 and 2a) and dynamic spectrum — sonogram
(2b); M —muscle pulse, Tr — tremulation of the hind legs.

BuGpannoHHble CHIHAJBI CaMIOB. 3BYKOBBIC CHUTHAlIbI y CaMIOB
PUCOBOM KOOBLIKM HE OOHApy>KEeHbl. B OTIMYKME OT CaMOK OHHM W3JaBajiid
BUOPAIIMOHHBIC CHTHAJIBI, HMCIOJB3YysS JUISI 3TOrO JiBa PAa3IMYHBIX CIoco0a:
COKpAIIICHHE MBIIIIL TPYIU M TPEMYJIALHIO 3aJHUX HOT. BUOpaIllMOHHBIC CUTHAJIBI
peructpupoBaiii 'y 8 cammoB u3 Jlaoca mpum Temmeparype +27..+29 °C.
Hcnonp3oBanu muHHIUCK-pekopaep Sony Hi-MD  Walkman MZ-RH910
(20-20000 I'm;) ¢ mwe3okepamudeckum amantepom [311-308 (50-12500 I'm),
MIOJIBEJICHHBIM K KapTOHHOU 1utacTiuHe 75%90 MM, Ha KOTOPOU CHUJIETH HACEKOMBIE.
OOpa0OoTKy 3amuceil MPOBOJAWIM Ha KOMITBIOTEpE. YdYacTHe B OMHUCCHH
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BUOPOCHUTHAJIOB MBI TPYAU TOATBEPKICHO 3JIEKTPOPU3NOIOTHIECKUMU
HKCIIEPUMEHTAMU.

BuOpocuraansl MHTaKTHBIX CaMIOB W camIiioB B rpynmnax (Puc. 2, 2a),
IPEICTABIIIIN MOBTOPSIIOLIMECS CIIOXKHbIE Ppa3bl anureasbHocThio 900-1100 mc,
cocroslMe U3 JAByX uactei. IlepBas 4acTb mpoaylUpoOBaliaCh COKpallleHUEM
MBI TPYJIM U Ha OCHMJUIOTPaMME UMela BUJ BICOKOAMIUIUTYAHOTO MyJIbCa, B
MOMEHT 3MHCCHU KOTOPOTO BUIMMBIX JBUKEHHI HACEKOMOE HE COBEpILIAJO.
['maBHBIN YaCTOTHBI MaKCHUMyM Iysbca Jiexan B obmactu He Bbime 300 [
(Puc. 2, 26). Cpasy 3a HUM clieJioBajia BTOpasi 4acTh — TPEMYJISIUS U3 B3MaXOB
3aIHUX KOHEYHOCTEH B IJTIOCKOCTH MEPIEHIUKYIISIPHON TEIly: HACEKOMOE OBICTPO
Pa3BOJIMIIO HOTHM B CTOPOHBI M CBOAWIO MX. Ha ocumiimorpamme sTa 4acTh
BeITJIsAeNIa 4-5 OTHIENbHBIMH HU3KOAMIUIUTYJHBIMU IyJIbCAaMU C TIEPHOJIOM
noBTopenus 60-100 mc. Takwue cnoxubie nByxdaszHbie (paspl CIEIOBATU C
nay3amu oT 4 10 20 u GoJiee CeKyH/I.

MOXHO  TpeanojoKuTh, dYTo BHOpocurnan P.diminuta rtakke
MYJIBTUMOJIAJICH: CaMIIbl CIIOJIB30BAIM €T0 MPU BCTPEUE C CAMKOM, YXaxuBas 3a
HEll, a TaKKe B rpyIax Ipu Nepekinuke apyr ¢ Apyrom. Hemnb3s uckioyaTs, 4To
BO BpeMS TPEMYJSIUU TakKe TMPOUCXOIUT BH3yaldbHas JIEMOHCTPAIIHS
KOHTPAaCTHBIX H SPKOOKDAIICHHBIX YYaCTKOB 3aJHUX HOT. Bo-mepBbIX,
OKpaIllCcHHbIE B TEMHBIA I[BET KOJICHW 3aTHUX HOT COBEPIIAIOT JBIIKEHHUS C
JIOBOJILHO OOJIBIIION aMIUIUTYI0M, 4TO co3naeT 3pdext menbkanusi. Bo-BTophIx,
pa3aBuras 3aJHHE€ KOHEUHOCTH, CaMIlbl MPHOTKPBIBAIOT SPKO OKPALICHHYIO B
KpacHbI IIBET BHYTPEHHIOI W HIDKHIOID MOBEPXHOCTH, a TaKXKe YEpPHBIC
TIepeBsI3U Ha J)KeNTOM (OHE C BHyTpeHHEH BepxHei ctoponsl (Puc. 1, 4), kotopeie
IIPH MIPIDKATHIX K TNy 3aJHUX HOTaX CKPBITHI.

Takum oOpa3om, BHYTPHUBHAOBAas KOMMYHHUKAIIMSI PHCOBOM KOOBLIKU
SBIIIETCS CMEIIaHHOW 3ByKo-BHOpammonHoi (Benediktov, 2018). Moxno
NPEIOIOKUTE, YTO CIIOXKHAsE BUOpPO-aKycTU4eckas komMmyHukanus P. diminuta
C JIEMEHTaMH BU3yaJbHOM JEMOHCTPAILIMU MOTJIa BOSHUKHYTH B CBS3H C KECTKOM
KOHKYpPEHIIMEH 3a KaHalbl CBSI3U B MHOTOBHJIOBBIX COOOIIECTBAX aKyCTHYECKH
aKTUBHBIX HaceKoMbIX FOro-Boctounoit A3zum.
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Summary
BIOLOGY AND VIBRO-ACOUSTIC COMMUNICATION OF
THE SHORT-WINGED RICE GRASSHOPPER PSEUDOXYA
DIMINUTA (WALK.) (ORTHOPTERA: ACRIDIDAE:
OXYINAE) IN AN INSECTARIUM

Alexander Benediktov!, Andrey Mikhaylenko?

!Department of Entomology, Lomonosov Moscow State University,
Moscow, Russia,
2Botanical garden of the Lomonosov Moscow State University, Moscow, Russia

The only representative of the genus Pseudoxya Yin & Liu, 1987 —is the
rice short-winged grasshopper is widespread in Southeast Asia. This is a small
insect, 15-18 mm in length (males) and 20-25 mm (females), with shortened elytra
and wings (Fig. 1, 1 and 4), it turned out to be unpretentious in the content. Several
individuals were obtained in 2010 from Laos (Prov. Vientiane) and in 2014 from
Vietnam (Prov. Quang Binh).

These insects have a diet with a preference for cereals. When maintaining
in the cage, they were preferred with Lolium perenne L., Phleum pratense L.,
Triticum durum Desf., Festuca pratensis Huds., Poa pratensis L. and Dactylis
glomerata L. And Elytrigia repens (L.) Nevski, Calamagrostis epigeios (L.)
Roth, Echinochloa crus-galli (L.) P. Beauv., Setaria pumila (Poir.) Roem. &
Schult., Poa annua L., Festuca rubra L., F. ovina L., Phalaroides arundinacea
(L.) Rauschert, Carex pallescens L. were fair to eaten, and such cereals as Avena
sativa L., Arrhenatherum elatius (L.) J.Presl & C. Presl, Calamagrostis
arundinacea (L.) Roth and many wild cereals with shining or fragrant leaves were
ignored. Of the dicotyledonous, a number of plants such as Geum urbanum L.,
Rubus idaeus L., Alchemilla vulgaris L., Lamium album L., Glechoma hederacea
L. and Lactuca sativa L. were well eaten by grasshoppers, however, when feeding,
they did not have mating, so they can only be given temporarily. Females laid the
egg-pods (Fig. 1, 2 and 3) in loose soil on a cage, and with sufficient humidity,
also in the thick of the stems of cereals and even in the specially touched leaves
of the two-bottom. The development of eggs at +24..+26 °C lasted a little more
than 2 months, and larvae — from one and a half to 2 months, while females grow
a little slower. In their development, insects pass 5 ages, the number of lines in
males and females is the same. Imago live from about 2 to 3 months. We noticed
any seasonal cyclicity when keeping in the cage, there was no range at all stages.
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Specific mixed sound-vibrational communication in the short-winged rice
grasshopper Pseudoxya diminuta (Walker) is described. Receptive females
produce rather loud sound signals by spines of hind tibiae scratching against elytra
and body and thereby attract males (Fig. 2, 1). Besides, other females are probably
warned of occupancy of the territory (this is part of the function of calling signals).
Vibrosignals are not noticed for females, and also no sound signals are known for
males. Unlike females, males produce only vibrational signals at close distances
in two different ways, alternating them during the emission of one phrase (Fig. 2, 2).
At the beginning of phrase the contraction of thorax muscles transmits as a well-
defined vibrosignal via middle limbs into the substrate. It is followed by a
tremulation (largeamplitude trembling) of hind limbs in a horizontal plane,
perpendicular to the body axis, also inducing specific vibrations. It is possible that
such role of communication has been developed in this species due to fierce
competition for communication channels in the multispecies communities of
singing insects of South-East Asia.
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AKNU3HEHHBIE ®@OPMbI MOKPHUIL (ISOPODA: ONISCIDEA)
N OCOBEHHOCTU UX COAEPKAHUSA B KYJIBTYPE

®.C. Boi3os’, /.. Moaskos?, I'.M. I'pauep®

Kadenpa Duromonorun MI'Y um. M.B. Jlomonocosa, r. MockBsa, Poccus,
?Kadenapa 3oomoruu 6ecrnio3soHounsx MI'Y um. M.B. JloMoHOCOBa,
30rnen DuToMooruu MOCKOBCKOro 300Mapka, I. Mocksa, Poccus

BnepBbie comepkaTh U pa3BOAUTHL MOKPHII B HEBOJIE CTald B IEPBOM
nosioBuHe XX B. CIIEIUATKUCTBI IO 3TOU TPYIIIIE C IEIbI0 U3YUYEHUS OCOOCHHOCTEH
MOBEJCHUS, pAa3MHOKEHUS U HACJIEAOBaHUS pa3iuyHbiXx MyTanuil (Janda, Lang,
1939; Vandel, 1928, 1934 u ap.). [1o3xe coaepxaTh MOKPHUI] HA4YAJIU JTFOOUTEIIH-
KUIEPhl 3TUX OECrO3BOUHBIX. B mociegHee NecSITUIETHE ATO SIBJIEHUE CTajlo
npruoOpeTaTh MacCOBBIN XapakTep. Bee vaiie MOKPHUITBI CTAHOBATCS JOMAITHUMHU
NUTOMIIAMHU, BO MHOIOM OJiaroapsi IpoOCTOTe COAEp>KaHUA U PazHOOOpa3uio
BHEIIIHETO BU/JIA.

N3 6omee uem 4000 BU0B MOKPHIL B HEBOJIE cofiepkaT okoio 400, a Takxke
eme Oosiee 200 HEONMHMCAHHBIX BHUJOB; CaMble KPYMHbBIE JKUBBIE KOJUIEKIIMH
Haxoxsatcs Bo @panuun, Yexun u Poccum, Takke KpynHbIE KOJUIEKIIMUA €CTh BO
MHOruX Apyrux crpanax Espomnsl, Kopee, fAnonun u CIIIA. B ctpanax EBpomnsl
cojiep)kaHre MOKpHI[ Kak x000m m3BectHo ¢ 2000-x rr., B Poccum mepBbie
TPOIMUYECKUE BHUJBI CTATH MOSBIATHCS B Koywiekusx k 2005 r. B ocHoBHOM 3TO
IPEJICTAaBUTEIIN SKOJI0r0-Mopdooruueckoi rpynimsl JecHbix (Trichoniscus sp.)
u 3uporeitnbix (Trichorhina tomentosa (Budde-Lund, 1893) Bumos, kak
HamOoJiee pacpOCTPaHEHHbIE B MPHUPOAE, U U3-3a YJ00CTBA MCIOIb30BAHUS
HEKOTOPhIX M3 HUX B KauyecTBe OECNO3BOHOYHBIX-CAHUTAPOB, KUBYIIUX
COBMECTHO C JIPYTMMH >KMUBOTHBIMHU. [IOCTENEHHO KUIEphl HAYaJd IMOIMOIHATH
CBOM  KOJUIGKIIMU  OojJiee  SK30TUYHBIMU  BUJAMU  JPYTUX  TPYIIIL:
TPOIJIO0OMOHTHBIMHU U TPOra0opmiabHbIMH Bujamu u3 FOro-BocrouHoil Azum,
apuanbsiMu Busamu u3 KOxxuoi EBpornsl u CeBepHoit AGpHKy, 0KOJI0BOAHBIMHA
BUJIaMM MOKpuIll. B HacTosiiiee BpeMsi B KOJUICKIHMSAX POCCHHCKHX KHUIIEPOB
MOHO HaiTu 10 200 BUAOB MOKPHIL.

JIns coepxaHusi MOKPHIL MOJXOAST KaK TeppapuyMbl, TaK U MJIACTUKOBBIE
KOHTeMHephl. O0BEeM M TUIONIAb JHA HE CIUIIKOM BaXXHbI, HO OT HUX 3aBUCHUT
MaKCHUMaJIbHOE YHCJIO MOKPHII, CIOCOOHBIX *HUTh B TaKOM eMKkocTu. HekoTopsie
BU/IBI JTyUIII€ COJIEPkKATh B KOHTEHHEpPaX 00beMOM OT HECKOJIbKUX (TISITH) U Oosee
JUTPOB C OOJIBIION TUIOMIA/IBIO THA, TAK KaK B HUX MPOIIIE MOIIEPIKUBATH HYKHBIE
YCIIOBHSL.

OCHOBOI#1 parioHa ¥ UCTOYHUKOM BJIATH JUIsl MOKPHIL SBJISIETCS CyOCTpar.
B npuposie 60JbIIMHCTBO BUOB MUTACTCS BEPXHUM CJIOEM MTOYBBI M THUIOIUMHU
YacTAMM DPACTEHUMN: JPEBECHHOM, MOpPaKEHHON OOl THWIbIO, U JIUCTOBBIM
onazoM. B panmon MOKpHIl Tak:Ke BXOJST )KUBbIE paCTeHHUS, TPUOBI, BOAOPOCIIH,
JUIIAMHUKY, Taaalib, MATCKOTENble OEClO3BOHOYHBIE, IOMET PAa3IUYHbIX
JKUBOTHBIX (KaK MO3BOHOYHBIX, TaK M 0€CMO3BOHOYHBIX). CBOMMU MHUIIEBHIMU
OPEANOUYTCHUSIMUA ~ BBIACISIIOTCS  CyNpaJIMTOpPalibHbIe TaJo(uIbHbIe BUIbI,
MUTAroIIMecs BeIOpocaMu Bojiopociiei u maaanbeio (Kensley, 1974).
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B kauectBe cyOcTpara MOKpPHII HUCHOJB3YETCSI CMECh M3 BEPXHETO
TUIOJIOPOJHOTO CJIOSI TIOYBBI U JIPEBECUHBI C O€0W THUJIBIO, JINCTOBOTO OMaja,
KOPBI JINCTBEHHBIX JCPEBBHEB, & TAK)KE JIOMOJHHUTEIbHBIE MCTOYHUKHU KaJIbITHS
(stMaHAst CKOPITyTIa, MEJI, CENUs U Jp.). BMecTo nmo4YBbl BO3MOKHO HCTIOIB30BAHKE
KokocoBoro cyocrpata win Topda (Wilson, 1973). Bo3moxno nobaBieHue
HEKOTOPBIX BUI0B MX0OB. Hekotopsie Bubl (Hanmpumep, Armadillidium versicolor
Stein, 1859 u Trachelipus trilobatus (Stein, 1859) BcTpeuaroTcst B mpupone Ha
BBIXOJIaX MEJIa WJIM M3BECTHSKA, TOATOMY OHU YYBCTBUTEIBHBI K COACPIKAHUIO
kanblug B cyoctpare (Tomescuetal, 2015).

B kadecTBe JOMOTHUTENHHOIO KOPMa MOXHO HCIOJB30BAaTh OBOIIU U
GpyKThl (MOPKOBb, TBIKBY, Kabauku, $0JIOKH, OaHaHbBl WU JIp.), LBETOUYHYIO
IBUIBITY, CBEXKUE JIUCThSI PacTEeHUM (Hampumep, oAyBaHUYHMKA), HEKOTOPHIE MXH,
KOpMa JJIsi aKBapUyMHBIX PBIO M PaKooOpa3HbIX, TPYNbl HACEKOMBIX (B T.4.
CBEKEYOUTHIX), pa3IUyHble TPUOBI, TMOMET PACTUTEIbHOSIHBIX >XHBOTHBIX,
numainuky (Xanthoria spp. u HekoTopbie ApyTue), CYIICHYI0 ppI0y, raMmmapyca
U PEYHBIX KPEBETOK.

Mo:KHO BBIAEJNTH CJIeYI0IIHE IKOJI0TNYeCKHe IPYNIbl MOKPHIL:

JlecHble BHABI — camasi OObIYHAS B IPUPOJC U B KYJIbTYPE TPYIIITa MOKPHIT
(K HIM OTHOCHTCS OOJIBITUHCTBO TpeacTaButeneii poxos: Cylisticus, Trachelipus
u cemeiicTB: Armadillidae, Eubelidae, Agnaridae, Philosciidae, Trichoniscidae, a
Takke HekoTopsie Buabl poxos: Armadillidium, Porcellionides u Porcellio). B
npupojse OOWUTAIOT B Pa3IUYHBIX OHMOTONMAX C OTHOCHTEIHHO BBICOKOM
BIAXXHOCTHIO. JIJIst MX copeprkaHusi HEOOXO0IMM CTaHAApTHBIN cOCTaB cyOcTpara
Y BBICOKAs BJIQXKHOCTb.

Apuanblie BHIbI (MHOTHE mpeacraBureian poxos: Porcellio, Armadillo,
Schizidium, wmexotopsie Armadillidium u Protracheoniscus) BcrpewaroTcst B
CPEeIU3EMHOMOPCKOM KIIUMATE, CTEIAX U MyCThIHAX. UM OIXOUT CTaHIApTHBIM
1o cocTaBy cyocTpar. Ho 3T MOKpHIIbI UyBCTBUTEIBHBI KaK K MOHUKCHHOM, TaK
Y K TOBBIIIEHHOW BJIAXXHOCTH, TIO3TOMY JIJISl COAEP>KaHUSI HEOOXOANM TPaIUCHT
BJIQXHOCTH B CyOCTpaTe M XOpollas BEeHTWIAIMsA. HekoTopbie BUIBI TPYIIIBI
(marmpumep, Armadillo officinalis Dumeril, 1816 u HexoTopsie Protracheoniscus)
OTHOCHUTEJIBHO  HENMPUXOTIMBBI W  TEPEHOCAT KaK  KPAaTKOBPEMEHHOE
nepechIXxaHue, TaK U MepeyBIaKHEHUE cyOcTpara.

Ouporeiinbie BuAbI (Trichorhina spp., Leptotrichus spp., Niambia spp.,
Desertoniscus spp.) >KHBYT B HPHPOJIC B TOJIIE MOYBHI, MPESUMYIICCTBEHHO B
CYXHX PETHOHaX, ¢ HEOOJNBIIMMH HCKIIOYCHUSMU M3 JICCHBIX OHOTOMNOB. Ilpm
CONIEpKAaHUU TPEAIOYNUTAIOT HHU3KYI0 BIAKHOCTh W PBIXJIBIA CyOcCTpart.
Hcnonp30BaHUE OJHOCOCTABHOTO CyOCTpaTa Ha OCHOBE TMOYBHI, WM KaKUX-TO
elle TUJIOTHBIX CYOCTPAaTOB HEXKEIATENbHO BBUAY WX OBICTPOTO CICKHBAHUA.
Jlyudiie Bcero HUCIOJIb30BaTh CMECh IMOYBBI WJIM WHOW JPYrol cTaHAapTHOMN
OCHOBBI C OOJIBIIMM KOJHMYECTBOM ITE€CKA.

Tpornoduonthsie (HexoTtopbie Buabl p. Cubaris, Caucasocyphoniscus
cavaticus Borutzky, 1948) u tporuopuabubie Buabl (Trachelipus trilobatus
(Stein, 1859), Cristarmadillidium muricatum (Budde-Lund,1885)). OcHoBHBIMU
TPeOOBAHUSIMU ISl COJIEPKAHUS TUX MOKPHIL SBJISIFOTCS BBICOKAsI BIAXKHOCTD U
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TIOCTOSTHHAS TeMIiepaTypa, MpUOIMKEHHAas K MPUPOJIHON TEMIIEpaType CPelibl
oOWTaHUS 3TOTO BUIA; MHOTHE BUIbI YYBCTBUTEIHHBI K HEAOCTATKY KAJIBIIHS.

OxoaoBoanbie BuaAbI (Porcellio lamellatus Budde-Lund, 1885, Ligidium
hypnorum (Cuvier, 1792) u apyrue BUIbI poja) B IPUPOE KHUBYT MO Oeperam
BOJ0eMOB. HekoTopbie BUABI CLIOCOOHBI 3aXOAWTh B BOAY W MHUTAThCS Tam. JlJis
cozepkaHusi TpeOyeTCss BHICOKAs BIAXKHOCTh BO3/yXa B COUYETAHWU C XOPOIICH
BCHTWISILIMENH. DBONBIIMHCTBO BHUAOB HE MEPEHOCHT PE3KUX HW3MECHEHUMU
TeMIIepaTyp.

T'anopuababie BuaAbl (Halophiloscia couchii  (Kinahan, 1858),
Armadilloniscus ellipticus (Harger, 1878), Tylos spp., Ligia Spp.) Bkirouaror,
TJIaBHBIM ~ 00pa3oM, CyNpajuTopaibHble BHABL. JTO camas CIOXKHas B
COJIEp’)KaHUU TPYTIa MOKPHI], TaK KaK TpeOyeT HAIM4YHUs COJIM WM JOCTYITHOM
MOPCKOH BOJBI, pEryJspHON 3aMeHBl cyOcTpaTa |, 3a4acTyi, MOPCKHUX
Bonopocieil B panuone (Kensley, 1974; Koop, 1979). Ha nmanHbIii MOMEHT B
Poccun Mano ycTOHYHMBBIX KYJIBTYpP Tado(QHILHBIX MOKPHIIL.

Buabi-mupmexoduinl (Platyarthrus spp.) B mpupojae acconuupoBaHbl C
MypaBbSMH H BCTPEYAIOTCS IIOYTH HCKIIOYUTEILHO B MypaBEeHHHUKaX.
WMudopMaiuu o colepkaHuu Takux BHIOB TMoka Maio. Platyarthrus schoblii
Budde-Lund, 1885 mpomomkurenbHOEe BpeMsi COAEpkKAIUCh 03 MypaBbeB Ha
cybcTpaTe ¢ SKCKpEMEHTaMHU Pa3INIHBIX HACEKOMBIX.

OTaenbHO CTOMT OTMETUTh BHABI-TEPMHTOMHIBI H COIHAIBbHBIX
Hemilepistus, HO OHM MPAaKTHYECKH HE MOMaJad B KyJIbTypy W HH(DOpMaIuu
00 UX cofep)KaHUU HET.

Puc. 1. Cristarmadillidium muricatum (Budde-Lund, 1885). ®oto: ®.C. be13os. /
Fig. 1. Cristarmadillidium muricatum (Budde-Lund, 1885). Photo by: F. Byzov.
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Puc. 2. Trachelipus pieperi Schmalfuss, 1986 noenaet pridy. ®oto: ®.C. brizos. /
Fig. 2. Trachelipus pieperi Schmalfuss, 1986 eating a fish. Photo by: F. Byzov.
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Summary
LIFE FORMS OF WOODLICES (ISOPODA: ONISCIDEA)
AND SPECIFITY OF THEIR KEEPING IN CULTURE

Filippe Byzov!, Daniil Polyakov?, Gleb Grachev?

'Entomology Dept. of the Lomonosov Moscow State University, Moscow, Russia,
2Invertebrate Zoology Dept. of the Lomonosov Moscow State University,
3 Entomology Dept. of the Moscow Zoo, Moscow, Russia

Researchers began to keep and breed terrestrial isopods (woodlice) in the
first half of 20" century (Janda, Lang, 1939; Vandel, 1928, 1934 et al.). Later
amateur keepers followed them. In the last decade, this phenomenon has become
widespread. Terrestrial isopods are becoming pets due to the simplicity of keeping
and the variety of appearance.

About 400 species of terrestrial isopods (of the more than 4,000) are kept
in captivity, as well as more than 200 more undescribed species; the largest live
collections are in France, the Czech Republic and Russia, there are also large
collections in many other European countries, Korea, Japan and the USA.
In Europe, keeping woodlice as a hobby has been known since the 2000s; in
Russia, the first tropical species began to appear in collections by 2005. Currently,
up to 200 species of woodlice can be found in the collections of Russian keepers.

Both terrariums and plastic containers are suitable for keeping woodlice.
The volume and area of the bottom are not very important, but the maximum
number of woodlice that can live in such a container depends on them. Some
species should be kept in containers with a volume of five liters or more with a
large bottom area, as it is easier to maintain the necessary conditions in them.

The substrate is the basis of the diet and source of moisture for terrestrial
isopods. In nature, most species feed on the top layer of soil and rotting parts of
plants: rotting wood and leaf litter. The diet of woodlice also includes live plants,
fungi, algae, lichens, carrion, soft-bodied invertebrates, droppings of various
animals (both vertebrates and invertebrates). Supralittoral halophilic species feed
on washed ashore algae and carrion (Kensley, 1974).

A mixture of the top fertile layer of soil and wood with white rot, leaf litter,
bark of deciduous trees is suitable as a substrate for woodlice. Additional sources
of calcium are also needed (eggshell, chalk, sepia, etc.). Coconut fiber or peat can
be used instead of soil (Wilson, 1973). It is possible to add some types of moss.
Some species (for example, Armadillidium versicolor Stein, 1859 and
Trachelipus trilobatus (Stein, 1859)) are found in nature at chalk or limestone
outcrops, therefore they are sensitive to the calcium content in the substrate
(Tomescu et al., 2015).

Ecological groups of woodlices:
Sylvicolic species (forest inhabitants) are the most common group of
woodlice in nature and in culture (they include most of the Cylisticus,
Trachelipus, most species of the families Armadillidae, Eubelidae, Agnaridae,
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Philosciidae, Trichoniscidae, some Armadillidium, Porcellionides and Porcellio).
In nature, they live in various biotopes with relatively high humidity. For keeping
they requires a standard substrate composition and high humidity.

Aridic species (many Porcellio, Armadillo, Schizidium, some
Armadillidium and Protracheoniscus) are found in the Mediterranean climate,
steppes and deserts. A standard substrate is suitable for them, but these woodlice
are sensitive to both low and high humidity, so a moisture gradient in the substrate
and good ventilation are necessary for the content. Some species of the group (for
example, Armadillo officinalis Dumeril, 1816 and some Protracheoniscus) are
relatively unpretentious and tolerate both short-term drying and waterlogging of
the substrate.

Endogeic species (Trichorhina spp., Leptotrichus spp., Niambia spp.,
Desertoniscus spp.) live in nature in the soil column, mainly in dry regions, with
few exceptions from forest biotopes. When kept, they prefer low humidity and a
loose substrate. The use of a single-compound substrate based on soil, or some
other dense substrates is not desirable due to their rapid tracking. It is best to use
a mixture of soil or another standard base with a large amount of sand.

Troglobionts (some Cubaris, Caucasocyphoniscus cavaticus Borutzky,
1948) and troglophile species (Trachelipus trilobatus (Stein, 1859),
Cristarmadillidium muricatum (Budde-Lund, 1885). The main requirements for
the maintenance of such woodlice are high humidity and a constant temperature
close to the natural temperature of the habitat of this species; many species are
sensitive to a lack of calcium.

Semiaquatic species (Porcellio lamellatus Budde-Lund, 1885, Ligidium
hypnorum (Cuvier, 1792) and other species of the genus) naturally live along the
shores of reservoirs. Some species are able to enter the water and feed there.
Maintenance requires high humidity combined with good ventilation. Most
species do not tolerate sudden temperature changes.

Halophile  species (Halophiloscia  couchii  (Kinahan, 1858),
Armadilloniscus ellipticus (Harger, 1878), Tylos spp., Ligia spp.) are mainly
supralithoral species. This is the most difficult group of woodlice to maintain,
since it requires the presence of salt or available seawater, regular replacement of
the substrate and, often, seaweed in the diet (Kensley, 1974; Koop, 1979). At the
moment, there are few stable cultures of halophilic woodlice in Russia.

Myrmecophile species (Platyarthrus spp.) are naturally associated with
ants and are found almost exclusively in anthills. There is still little information
about the keeping of such species. Platyarthrus schoblii Budde-Lund, 1885 were
kept for a long time without ants on a substrate with excrement of various insects.

Separately, it is worth noting the termitophile species and social
Hemilepistus, but they practically did not get into the culture and there is no
information about their content.

64



I'PYIIIIOBOE COAEP KAHUE U OKCITOHUPOBAHHME
CKOPIIMOHOB HETEROMETRUS LONGIMANUS
(SCORPIONES: SCORPIONIDAE)

H.B. I'aBpuuioBa, /I.B. Ocunos

Otnen OuTOMONOrnM MOCKOBCKOro 300mapka, r. Mocksa, Poccus

bosnbmMHCTBO mpeAcTaBUTENEH OTpsAla CKOPIUOHOB BEJAET OAWHOYHBIN
o0Opa3 XKH3HH, OJTHAKO JUIS psAna BuIOB u pojoB (Tityus, Heterometrus u np.)
OTMEYEHA CKJIOHHOCTh K KOJIOHUATBHOCTH.

N3BectHo, uto mpexacraBurean Heterometrus (mampumep, H. fulvipes
(C.L. Koch, 1837)) moryt 3a00THUTBCS O IOTOMCTBE, HPH 3TOM IOBEHHJIBI
OCTaIOTCS B HOPE C CAMKOM, pacllIupsis €€ U COOPYKasi TOMOJIHUTENbHBIE KAMEPHI.
B pesynbraTte oOpasyercs oOuiee rHe310. CaMoCTOSITENIbHO MEIKUM FOBEHUIAM
CJIOKHO BBIPBITH TIIYyOOKOE€ YKPBITUE C ONTUMAIbHBIM MHKPOKIMMATOM, a BO
BpeMsl OJJTMHOYHOTO PaccCejeHUs Ha PaHHUX BO3pacTaX OHU CTAHOBSTCS Ooliee
YSI3BUMBI ISl XUITHUKOB. [Ipy BOZHMKHOBEHUM YTPO3bl WICHBI KOJIOHUU MOTYT
NpeAynpexaTh OCTalbHbIX. Kpome TOro, CKOpIUOHBI, >KUBYIIUE TPYIIaMH,
WHOT/Ia pPa3JeNsaioT nuiny Mexay coboil. Camka MOXET BbIKApMIIMBATH
JETEHBbIIIE TMOWMaHHOW M YacCTUYHO TMepexkeBaHHON o0biuei. Takas
Koorepalus 1 3a00Ta 0 TOTOMCTBE CIIOCOOCTBYET MOBBIIIEHUIO BEIKMBAEMOCTH
BBIBOJIKA.

H. longimanus (Herbst, 1800) — kpymHbIi TpencTaBUTENh CEeMEHCTBA
Scorpionidae, pacpoctpanen B FOro-Bocrounoit A3un. B ecrecTBeHHON cpene
HACEJISIET BIAKHBIE TPOMMYECKUE Jieca, OOMTAET Jalle BCEro B HOpax.

TpaauIIMOHHO B TEppapUyMHON KyJIbType€ 3TOT BHUJ HPUHSATO CUUTATh
OJIMHOYHBIM, OJHAKO MpPaKTHKa MOKa3bIBa€T, YTO BO3MOXKHO M TPYNIOBOE
CoZIepIKaHUE.

[Tponomxkas pa3pabOTKy METOAMKHU TPYMIIOBOTO COAECPKAHUS CKOPITHOHOB
Ha mnpumepe Tityus stigmurus (I'aBpmioBa, 2020), aBTOpPHI TOIBITAIUCH
BBIPACTUTh BMecTe Heckoiabko HuM@ H. longimanus w3 omHOrO BBIBOAKA
(poxnaenue 30.01.18 r.). [IpumepHo Ha 5-1 nUHBKE 6 0cOOCH OBIIIN BHICAKCHBI B
TOPU30HTAIILHBINA AKCITO3UITMOHHEIN TeppapuyM ¢ pazmepamu 30x60x30(H) cm B
NaBUIILOHE «ApaxHojauaus». [yOmHa KOKOCOBOTO CcyOCTpara — OKOJO 4 cM,
30-50 % cyOctparta peryisipHO yBiaxHseTcs. Bo BiaxxHOM yrity ycTaHOBIEHa
HeOompIlas mowiaka ¢ Bojoil. Temmeparypa coaepxkanus: +22..+28 °C.
W3navansHO B TeppapuyMe ObUTO YCTaHOBJICHO | yKpbITHE (KOpsra). Beipoctmm
0Cc00sIM MBI JOOABWIM €1I€ HECKOJIBKO YKPBITHM pa3au4Hoi (OpMbl (TIOCKAS
KOpa, CKOPJIyTa KOKOCOBBIX OPEXOB).

Bce 6 ocoOeli He MPOSIBISUIM arpeccuy MO OTHOILEHUIO APYT K APYry Ha
MPOTSHKEHUHU BCEro cpoka nepuona pocra. CoctaB rpynmsl: 4 caMKu U 2 caMlia.
Yepe3 HEKOTOPOE BpeMsI ITOCIIE JOCTHKEHUS TTOJIOBOM 3PEJIOCTH MEXK/Y OJTHUM U3
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CaMIIOB M OCTAJbHBIMH YJICHAMH TPYMNbl CTadH BO3HUKATH KOH(IMKTHI.
B pesynbTare 3T0T camen ObUT OTCaxeH. MeXIy OCTaBIIMMHUCS BMECTE 5 0COOSIMHU
KOH(IIMKTOB HE 3amedeHo. Kpome 3Toro, B HacTosiIee Bpems aBTOPbI CoAepKat
rpyniy u3 12 poACTBEHHBIX MOJPOCTKOB B Bo3pacte 5-6 auHek. Cpeau 4aeHoB
3TOH IrpyNIbl KaHHUOAIN3MA TaK)Ke HE OTMEUYEHO.

H. longimanus mpexamounTaeT IUIOCKUE YKPBITHA (KOpa, Kopsra),
UTHOPUPYS BBICOKHE TIOJIOBUHKH KOXKYpPBI KOKOCOB, IPU TOM, YTO B THEBHOE
BpeMsl MOYTH BCETJla B YCTPOSHHOW TOJ KOpATOW HOpEe HaxomuTcs 3 m Oomee
ocobeil. B 3TOM mposBIsSeTCs UX OTIMYUE, HAMPUMEP, OT MayKOB-TITUIEEIOB,
OXOTHO OCBAaMBAIOIIMX BBICOKME TEMHBIE YKPBITUSA. CKOPHHOHBI PEryJsipHO
KOMAIOT, Jieasi HeOOBIIIE HOPKH MO BCEMH MOAXOIAITIMH MPEAMETaMHU.

Hamr ombIT mokasan, 4To npu mapHOM COJIEpXKaHUH B MajioM o0bseme (5 1)
¢ 1-2 yKpbITUSIMU HEKOTOPBIE CAMKH MOTYT aKTUBHO MPOTOHATH caMIIoB. B 1ienom
coJiepKaHNe TMapbl Jake HEPOACTBEHHBIX CKOPIIMOHOB BIIOJIHE BO3MOKHO TpPHU
HAJIMYUH IOCTATOYHOTO 00BhEMa ¢ HECKOJIBKUMH YKPBITUSIMH.

ABTOpHI MJIAHUPYIOT B JalbHEHIIEM MPOAODKUTH HAOIIOIaTh 3a ATHM
BUJOM B TpyIIax, TMPEeIOCTaBIsAsi WM BO3MOXXHOCTU JUISI TPOSIBICHUS
COILIMAJILHOTO MTOBEACHHUS.

Puc. 1. B3pocisie Heterometrus longimanus B sKCro3uIiMOHHOM TeppapryMe IpH moacBeTke Y.
®oto: H.B. I'aBpuiiosa / Fig. 1. Adult Heterometrus longimanus in expozitional terrarium
under UV. Photo by: N. Gavrilova.

66



Puc. 2. I'pynna roBeHmnbHBIX ocobeid Heterometrus longimanus. ®oto: H.B. I'aBpuioa. /
Fig. 2. A group of juvenile Heterometrus longimanus. Photo by: N. Gavrilova.
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Summary
GROUP KEEPING AND EXHIBITION OF SCORPIONS

HETEROMETRUS LONGIMANUS (SCORPIONES:

SCORPIONIDAE)
Nadezhda Gavrilova, Daniel Osipov
Entomology Dept. of the Moscov Zoo, Moscow, Russia

We have tested the growing, keeping and exhibiting of Heterometrus
longimanus (Herbst, 1800) in groups. Only adult males differed in aggressive
behavior. Immature scorpions and females live peacefully. We can recommend
the constant keeping of a group of females of this species with one male. Very
necessary to provide a sufficient number of shelters. It is also important to have
enough ground that allows scorpions to build burrows.
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OCOBEHHOCTHU COAEPKXAHUA U PASBEJIEHUSA
MPEJCTABUTEJIEH TAPAKAHOBBIX (POLYNEOPTERA:
BLATTODEA) B BOPOHEKCKOM 300IIAPKE

B.B. T'oy6'?, K.A. Kapneuenko?

'Boponeixckuii rocyapcTBeHHBIH YHUBEPCHUTET,
’Boponesxckuii 30omapk uM. A.C. IToroBa, r. Boponex, Poccus

becno3BOHOYHBIX KMBOTHBIX B BOpPOHEKCKOM 300IapKE COIEPKAIU C
camoro ero oOpa3oBaHusi. B OCHOBHOM 53TO OBLIM KOPMOBBIE KYJBTYPHI
HACEKOMBIX, CpPEAM KOTOPBIX 3aMETHOE€ MECTO 3aHUMaM TapaKaHbl.
Co BpeMeHEeM HEKOTOpbIE BUJIbI CTAJIA IEMOHCTPUPOBATDH MOCETUTENSIM B 3ajiax,
a B 2018 r. B 300mapke oTKpbLIH 3271 «becrio3BOHOYHBIE )KUBOTHBIE», B KOTOPOM
MOMUMO TayKOOOpa3HbIX, PaKOOOpPA3HbIX U MOJUTIOCKOB SKCIOHUPOBAIHCH
HAacCeKOMble, B TOM YHCJIE€ W HECKOJIBKO BHUJOB JIEKOPAaTUBHBIX TapaKaHOB
(IlecTomnanoB u np., 2021).

B nacrosimiee Bpemsi Kouiekiys 0€CIIO3BOHOUHBIX KUBOTHBIX HACUUTHIBACT
145 Bu0B, OOJBIITYIO YaCTh U3 KOTOPBIX COCTABIISIOT TapakaHbl — 90 BUIOB.

[To ycnoBusM copepkaHusi BCEX TapaKaHOB MOKHO YCIIOBHO pa3/Ie/INTh Ha:
1 — Bemymmx porommid 00pa3 XW3HH, 2 — CKPBIBAIOIIUXCS IO JICCHOU
MOJICTUJIIKON WUTA TIOJT JISKAYUMHU YKPBITUSAMH U 3 — UCIIOB3YIONUX B KA4eCTBE
YKPBITHI pa3iauyHble nojocTu. [lepBeiM Tpedyercs cioii cyOcTpaTa HE MEHBIIIE
5 cMm. I'pyHT momxeH OBITH PBIXJIBIM, XOPOIIO MPOMYCKATh H3JIUIIKH BOJBI U
HAJI0JITO COXPAHATHCA BJIAXKHBIM; COCTOATH W3 CMECEM pa3HOro cocTaBa H
noAOUpaThCs pa3HBIM BHJAAM HMHAUBHAYaJbHO, YacTOo ¢ J00aBJIeHUEM
U3MEIBYEHHOTO JIUCTOBOTO OMaja, KOKOCOBOW KOWpPHI (BOJOKHUCTOW YacTH
MEXKIUIOJJHUKA KOKOCOBOM MaJIbMbl) Pa3HOM CTENEHU M3MENbUCHUS WU Topda.
Bropeim dyacTto xBaTtaeT ScM cyOcTpata NOpUMEpPHO C TEMH  Ke
XapaKTepUCTHUKAMM, KaKue TMOJIXOASIT W MpebIAYyIIed Tpymmne, Tak Kak HX
JUYUHKU BEOyT poromuil oOpa3 »xu3Hu. Ha mnoBepxHocTH Teppapuyma
KEJIATEIbHO PA3JIOKUTh KYCKHM KOpbBI, KaMHH, OOpPE3KH BETOK pPa3IUyHOI
TOJIIIMHBI U MPOYMe YOekKHuIla JUIsi B3POCIBIX TapakaHOB. TpeTbUM pPBIXJIIbIi
TpYHT He oOsi3areneH. Ero kianyT n1ubo cioem, He npeBbimaronmM 1 cm, Tak kak
OH BBITIOJIHSIET TOJIBKO JIEKOPATUBHYIO POJIb, CIIYKHUT Oy(PEpOM BIANKHOCTHU U JJIS
HAKOIUICHUS MTPOAYKTOB KU3HEJEATENHOCTH, JIUOO HE MOMEIIAIOT B TEPPApUyM
BOBCE. OJTHUM TapakaHaMm TpeOyeTcsl PBIXJIO PACIOJ0KEHHOE HAIMOJHECHUE
MPOCTPAHCTBA, HANPUMEP, KYCKHU KOPBI, SIUYHbIE KApPTOHKH, KOTOPHIC JIy4IIe
CTaBUTh BBICTYIIAMH K BBICTyIlaM, MsiTas Oymara, pa3judyHbIe JICpPEBSIHHBIC
aoMukd W aymia. K mepBeiM MOXXKHO oOTHecTH pozbl: ODprayna (Ergaula),
JIromxopmetruka  (Lucihormetica), Ilamxmopa (Panchlora), Ilanectus
(Panesthia), Tlomudara (Polyphaga), ITuxnocuemtoc (Pycnoscelus), Tepes
(Therea) n nHexotopsbie Apyrue (Beccaloni, Eggleton, 2013; Beccaloni et al, 2023).
Hecmotps Ha TO, YTO UMAro 4acTo MOKHO BCTPETUTh CUISIIIIMMU Ha TIOBEPXHOCTHU
CTBOJIOB, KYCKOB KOpBI WJIHM MOJ JIKAYUMU MPEIMETaMU, JUYUHKHA MPOBOJISAT
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OOJBIIYI0 YacTh BPEMEHHU, 3apbIBIIUCh B TPYHT. KO BTOPBIM OTHOCSATCS
npejcraButesin pojoB: biabepyc (Blaberus), bnantuka (Blaptica), bup3orpus
(Byrsotria), Dyonadepyc (Eublaberus), Xemubmadbepa (Hemiblabera), Haydera
(Nauphoeta), Ilapamexra (Paraplecta) m Hexotopeie apyrue (Beccaloni,
Eggleton, 2013; Beccaloni et al, 2023). 3TuM HaCEKOMBIM TOXE HYKECH cyOcTpar
B OCHOBHOM JIJIs1 INYMHOK, XOTS U B3pPOCIIbIE OCOOM YacTO 3apbIBAIOTCS B ClIydae
omacHoct. M k TpethbuMm otHocaTcsa: bnarra (Blatta), Kamomammpomec
(Calolamprodes) (Anisyutkin, 2006), Kanymua (Capucina), Jlekopamammpa
(Decoralampra), [leponenstuc (Deropeltis), Jumnontepa (Diploptera), Jopuies
(Dorylaea),  Dmmuntopuna  (Elliptorhina),  Dypuxotuc  (Eurycotis),
I'pomdanopuna (Gromphadorhina), Ucxuomnrepa (Ischnoptera), Xencxoreaenus
(Henschoutedenia), Heoctunonura (Neostylopyga) (Anmcrotkun, 2010;
Anisyutkin, Telnov, 2018), Oducrommarus (Ophistoplatia), Oxcuxainoa
(Oxyhaloa), ITepumanera (Periplaneta), ®aramus (Phoetalia), [TceBnorimomepuc
(Pseudoglomeris), Pudapobus (Rhypharobia), Hlendopaemra (Shelfordella) u
npyrue (Beccaloni, Eggleton, 2013; Beccaloni et al, 2023). ¥V aux mmaro u
JUYUHKY MPEAINOUYUTAIOT CUAETh U IPSATATHCS CPEU YKPBITHI, B KOTOPBIE MOXKHO
3a0paThCs, HE 3aKambIBasch. JIydine BCEro MoOAXOAAT PBHIXJIBIA JUCTOBOM OIaa
WIM JIeKauyue IUIOCKHE TPEIMEThl, OCTaBJSAIOIIME IO0J €000 CBOOOJHOE
IPOCTPAHCTBO.

B kadecTBe mpuMepoB pacCMOTPUM TPU BUJIa TAPAKAHOB, OTHOCSIIIMXCS K
pa3ubiM cemeiictBam: biabepuasl (Blaberidae) — Capucina patula, Walker, 1871;
Tapakanbi-uepenamiku  (Corydiidae) — Eucorydia forceps, Hanitsch, 1915;
u bnartuaer (Blattidae) — Neostylopyga sexpustulata, Walker, 1871.

C. patula, xkakx Bce Omabepuabl, «pPOKIACT» IOTOMCTBO  YXKE
chopMUpOBaBIIMMCS U caMOCTOsITENbHBIM. [Ipoucxoaut 3tot Bua u3 Ilepy, riae
JUYUHKA U UMaro CUJST, IJIOTHO MPUKABIINCH K KOPE IEPEBbEB U CIUBAsACH C HE
Onmarogapsi YIJOIIEHHOMY IIUPOKOMY TETy C IUIOTHO MPHUJIETAIONIUM 0 BCEMY
NEPUMETPY KPaeM M HEBEPOSITHO 3(PPEKTUBHOIN MOKPOBUTEILCTBEHHON OKpacke,
KOTOpasi y JIMYMHOK MECTpas TEMHO- M CBETJO-cepasi, y MMaro KOpPHUYHEBasl.
[To oTOif MpuYMHE B CajKe C 3TUM BHUJOM JIOJDKHO OBITh MHOTO KYCKOB KOPBI,
Ha HIDKHEW CTOPOHE KOTOPHIX M MPOBOJASAT OOJIBIIYIO YaCTh BPEMEHU TapaKaHbl,
a TaK)Ke BIAKHBIN YroJl ¢ HEOOJIBITUM KOJIUYeCcTBOM Mxa. OCOOEHHO Ha paHHUX
JTanax »XW3HU JTUYMHKH OY€Hb TPEOOBATENBbHBI K BIAKHOCTH BO3/AyXa, KOTOpPAs
JOJDKHA OBITH JIOBOJIBHO BBICOKOW. I[lpm 3TOM nmyume, ecnm cybctpar u
MOBEPXHOCTU TEpPpapuyMa OCTAHYTCS HE MOKPHIMHU W BJara ¢ HHUX OBICTPO
ucnaputcs. O0s13aTeNbHa X0poIas BEHTUISIH. JJocTuraeTcst Takoe codeTaHue C
MOMOIIIBIO PETYJISIPHOTO KOPOTKOTO OMPBHICKUBAHUS C CUIIbHBIM PACCEMBAHUEM HaJ]
OTKPBITHIM KOHTEHHEPOM, 4TOOBI HE 00Pa30BBIBATIOCH KAIleh, B KOTOPHIX MEIIKHE
JUYUHKA MOTYT JIETKO YTOHYThb. (OOs3aTelieH TMOCTOSIHHO CBEXKUUA KOpPM,
COCTOSIINI U3 MEITKUX KYyCOUKOB OBOIIEH U (PPYKTOB. XOPOIINM JOTIOJIHEHHEM K
palMoHy CIIYXHUT XJIONbEBUAHBIA KOpPM JJig PpbIOOK W mepra. Temmeparypa
conepkanus +22..+27 °C. B Hacrosiiee BpeMs BUJI IOYTH MPOTAT U3 KOJUIEKIIHUI
POCCUNCKUX TEPPAPUYMHUCTOB.
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Puc. 1. Capucina patula. ®oto: K.A. Kapneuenko. /
Fig. 1. Capucina patula. Photo by: K. Karpechenko.

E forceps — HekpymHble TapakaHbl, JUIMHA KOTOPBIX B CTaJMHd HMAaro
HeMHoro Oousbie 1 cMm. Bug pacnpoctpanen B FOro-Boctounoit Azuu — Kuraii,
Manaiizusi, BeernHam u gp. Camipl JJIMHHEE CaMOK 3a CUET KpPBUIbEB,
BBICTYNAIOIIMX 3a Kpail OprolllKa U MO3BOJSIONIMX UM aKTUBHO JeTaTh. Mmaro
000MX TOJIOB TOKPBITHI KOPOTKOM, TJAAKOW AaKKypaTHOM pbIKEBaTOU
«IIEPCTKOM», TOBEPXHOCTH T€JIa TEMHOI'O CUHE-(DHOJIETOBOTO 1IBETA, PU CI1aO0OM
OCBEIIEHUU MOYTH YEpHasl ¢ ABYMS SPKUMHU KOHTPACTHBIMU MATHAMU MO OOKaM
OproIIKa, KOTOPbIE MOBTOPSIIOTCS HA KPbUIbsAX. JIMUMHKHU, KaK XapakTEepHO s
npezcraButenieii cemericta Corydiidae, kopuyHEBbIE, BBIMYKIIbIC, MOKPHITHI
KECTKUMU KOPOTKUMH OTTOIBIPEHHBIMU BOJIOCKAMH, LEIUISIOMIUMHU YaCTUYKH
IPYHTa, B KOTOPDOM OHHM JKHUBYT. Pa3MHOXKaroTcs, OTKJIaIbpIBas OOTEKHU.
VY kosutekunoHepoB B Poccuu BUI CyIIECTBYET ¢ HEJABHETO BPEMEHH, BO3MOXKHO,
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¢ cepenunbl 2010-x romoB. bbul Bcero B HECKOJBKUX KPYIHBIX KOJUIEKIIMSX.
Buaumo, no npuurHe BHICOKON LIEHBI IIUPOKOIO PACpOCTPAHEHHUS HE MOIYUuI,
OTUYEro 4yTh HE MpoNaJl B Halmield cTpane BO Bpems mnepBbix BosiH COVID-19,
KOT'/Ia MHOTHE CIEIUATNCTBI, YXaKUBAIOIIKE 32 HUMH, Oosienu. OueHb BaXKHBIM
0Ka3aJ0Ch JONOJIHUTh PallMOH 3HAYMMOM ISl dYKOPUIUM TMbUIbLON (B BUIC
nepru). [{nst ycTpoiicTBa TeppapuyMa Hy’KHO MHOTO KyCKOB KOpBI, CJIOW TpyHTa
0oK0JIO 1 cM m cyxoe coaepXaHue C BIIAXHBIM YrjoM. boiblias miomanb He
obs3arenpHa. Temmeparypa coneprxanus +20..+27 °C. Ceituac E. forceps ects B
KOJUIEKIIMUM BoOpoHEexCKoro 3oomapka; HaHHBIX O COJEPKaHUM B JPYrUX
KOJUIEKIUSIX HET.

Puc. 2. Eucorydia forceps. ®oto: K.A. Kapneuenko. /
Fig. 2. Eucorydia forceps. Photo by: K. Karpechenko.

N. sexpustulata — B3pocabsle camku jgocturalor 5-5.5cMm. Apean
oxBaThIBaeT OoJbiyto yacth FOro-Boctounoit Azun. JINUMHKKM BCEX BO3PACTOB
TEMHbIC, TTOYTH YEpPHbIC, OJIECTSIINE, C IECThI0O KPACHO-OPAHKEBBIMU MSATHAMU
Ha CIIMHHOW CTOPOHE, PACIOJOXKECHHBIMHU TOIMAPHO, YTO OTPAKEHO B BUIOBOM
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Ha3BaHMM. JIBa TOCIENHMX CErMEHTa OpIONIKa OOMJIBHO ITOKPBITHI KICHKHUM
BOCKOBHUHBIM CEKPETOM, KOTOPBIH y B3pPOCIBIX OCOOCH HE 3aMeTeH WU
oTcyTcTBYyeT. IIsITHA y B3pOCHBIX MEHBIIE M HE Takue spkue. CaMibpl MMaro
yYKpalieHbl TEMHBIMH, IIOYTH IIOJHOCTBIO IPHUKPHIBAIOMIMMH  OpIOIIKO,
KPBUIbSIMH; Y CAaMOK KpBUIbS YKOPOUEHHBIE W €IBa JIOCTAIOT JIO0 CEPEIUHBI
opromka. B mrone 2020 r. TapakaHbl, coaepKamuecs B HaIlei J1abopaTtopuw,
BBIIIIA W3 sull, a B uioHe 2022 r. Hayaad JUHATL B CTAAUIO MMAaro. Takum
00pa3oM, pa3BUTHE JTUYMHOK 3aHSJIO JIBA TOJIA.

Puc. 3. Neostylopyga sexpustulata. ®oro: K.A. Kapmeuenko. /
Fig. 3. Neostylopyga sexpustulata. Photo by: K. Karpechenko.

TeppapuyM nms 3TOro BHJA JIyYIIE€ HCIIOIb30BaTh BEPTUKAIBHBIN, C
HECKOJIBKUMHM sipycamu yOexkull (B HallleM CiIy4yae KyCKH KapTOHA OT SIMYHBIX
SYeeK), CTOSIINE BBICTYIIAMH K BBICTYIIaM U KyCOK IIPOOKOBOM KOPBI B KQU€CTBE
cTeHku), cyoctpatom ciaykut Topd (1-2 cM), HEMHOTO JHMCTOBOTO JTyOOBOTO
onaja. YBIAXKHEHHE — OIPBICKUBAHMEM CTPYMKOW BOJABI B OJWH W3 YTJIOB

72



TeppapuyMa. B NUTaHUM HENPUXOTIUBBI, JUYUHKH €ISIT MOHEMHOIY, MMaro
MATAOTCA 3aMETHO  Oonbine. BeHTWIIUS NpoTOYHAs, WHTCHCUBHAS.
Temmneparypa coxepxkanus +19..+28 °C. Dtm TapakaHbl HENPUXOTIMBHI B
conepxkanuu. B Poccun nmeeTcs B TpeX KOJJICKIHSX.

[Ipu co3ganuu TeppapuyMa AJisl COACPKAHUS TaKPAaKaHOB HEOOXOIMMO
YYUTBIBATh €CTECTBEHHBIM apean BHAA, YTOOBI MOXKHO OBLIO XOTS OBl
IPUONMKEHHO CMOJICIMPOBATh B HEM E€CTECTBECHHYIO Cpeay OOWTaHHS.
[Ipu BBeIEHUH B KYJIbTYPY HOBOTO B KOJUIEKIIMY BH/IA JKEJIATEIIBHO CTPEMUTHCA K
TOMY, 4TOOBI OH OKa3aJiCsS B UTOTe B Pa3HBIX KOJIIEKIUSAX, TOTJa BO3MOXKHOCTD
€ro IMOTepH u3-3a BO3MOXKHBIX OOJIE3HEH WM HEOXKHUJAHHOTO HapYyIICHUs
YCJIOBUH COJCPKaHUS HE MIPUBEIET K TOJIHOU yTpaTe KyJIbTypBhl.
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Summary
SOME PECULIARITIES OF KEEPING AND BREEDING OF

COCKROACHES (POLYNEOPTERA: BLATTODEA) IN THE
VORONEZH 200

L2viktor Golub, 2Konstantin Karpechenko

Woronezh State University, Voronezh, Russia,
2\Voronezh Zoo named after A.S. Popov, Voronezh, Russia

The article describes some universal ways of keeping different groups of
cockroaches that live in the Voronezh Zoo collection. Three examples are provided
of how to create terrariums for rare roaches of different taxa living in the collection.
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HOBBIH B KYJIbTYPE BUJI KUBCSIKA SPIROSTREPTUS SP.
(DIPLOPODA: SPIROSTREPTIDA: SPIROSTREPTIDAE)
N3 TAUWJIAHIAA

B.B. T'oy6', B.A. Ioasikos?, A.M. Macaabikun®

'Boponesxckuii rocynapcTBeHHBIN yHUBEpPCUTET, T. Boponexk, Poccus
’BOpOHEKCKHUIL IeCOTEXHUUECKHH yHuBepeuTeT uM. .M. Mopo3osa,
r. Boponex, Poccust
SAY BO «Bopomnesxckuii 300mapk uM. A.C. ITonosa», r. Boponex, Poccus

B cBs13u ¢ OTCYTCTBHEM B HACTOsIIEE BPeMsI IOCTOBEPHOU MH(OPMAIIUHU O
BUJIOBOM TIPUHAJICKHOCTH HEKOTOPHIX (OPM THUTAHTCKUX KHUBCSIKOB pOJa
Spirostreptus u3 FOro-Bocrounoii A3uu, T€ U3 HUX, KOTOPBIE HCIIOIB3YIOTCS B
KyJbType, BKIIOUYEHbI B TpymIy c pabouuMm Ha3BanueM «HeompeneneHusie
KUBCSKW». [lepBbie KMBBIE OCOOM OJHOTO W3 TaKUX HEHJICHTU(DHUIIMPOBAHHBIX
BUJIOB MOCTYNUIIM B Boponexckuii 30omapk B siuBape 2020 1. B Bo3pacTe 4eThIpex
MecsIeB. B KynpType 3TOT BHI CTal MCHOJIb30BaTHCS CPABHUTEIHHO HENIABHO,
MPEANO0IOKUTETBHO, ¢ 2016 r. B ¢Bs3M ¢ OTCYTCTBHEM KOHKPETHOM HH(MOPMAILIUH
0 €ro OOWTaHUU B IPUPOJE, YCIOBUS €ro COAEPKaHUA B KyJIbType MOI0NPaICh
HAaMU OTIBITHBIM ITyTEM.

B naboparopun ocobu TaHHOTO BIIa COAEPKATCS B CICTYIOIINUX yYCIOBHAIX:
CTEKJISIHHBIA TOPU3OHTANbHBIN TeppapuyM oObemom 3051 B kadectBe rpyHTa
UCIIOJIb30BAaH BEPXOBOM HEWTpalIM30BaHHBI TOpd, B KOTOPBIA 3amellaH
KOPMOBOW MeJl B COOTHOIIEHUHU 2 J1 Mena u 51 topda. Cioit rpyHTa — 6 CM.
Temneparypa + 27..+29 °C, BnaxHocts — 70-80 %.

05.01.2020 r., mpu MOMEUIEHUU KHUBCSKOB B TeppapuyM, JUIMHA Teja
ocobeii cocTaBisia 6-7 cM. MHTepecHOM 0COOCHHOCTHIO TAHHOTO BU/IA SBIISTIOTCS
€ro BBICOKHE TEMITBI POCTa: MO HMCTEUCHUH TSATH HEAeNb IOCie 3aceleHHUs,
13.03.2020 r., pa3mep ocobeii cocTaBiisit yxe 13 cMm.

B pammone B KadecTBe YIJICBOJOB MpEAJIarajlvch. THIKBA, KaOadKw,
orypipl, sIOJIOKW, BBIPANICHHBI HAMU cajiaT aicOepr, MaluHa, BUIIIHS.
B kauecTBe O€NKOBOW MUK OBUIM TPEJIOKEHBI: TaMMapyc, KOpM IS
aKBapUyMHBIX pbIO, nadHUS, CBEKEMOpPOXKEHAs KWIbKA, MHHTAH, CKymMOpusi,
00€3/IBIDKCHHBIE TapakaHbl, rpuObl (Oenble TMOJbCKUE, OOPOBUKH, JUCHUYKH,
CBIpOCKKH). B KadecTBe MOMOJHUTEIHHOM MOJAKOPMKH B PAIMOH BKIHOYAJICS
JIMIIAHUK.

B wurone 2021r. rpynnma u3 15 moapocmmx ocoOeill BbIpaliMBacMBbIX
KHUBCSKOB Obla mepecaxena n3 30 m xonrelinepa B 50 n xontelinep. B mepuon
nepecaaku JuHa ux Tena coctaBimsuia 18-20 cm. B teppapuym oobsemom 50 i
ObL1 3achlllaH BEPXOBOW HEWTpaNM30BaHHBIN TOpP(, CMEUIaHHBIM C KOPMOBBIM
MeJIOM B nponopuuu 1:2.

B kauecTtBe yKpBITHIl KCMONB30BaTN KYCKH KOPBI, TOPOCIINE MXOM, H
HECKOJIBKO ()parMEeHTOB TPYXJISBBIX MTHEH Ay0a, KOTOPBIEC MPEABAPUTEIHLHO ObLIH
IOpOCYIIEHbl HAa CONHIE s Ae3uHekuud. BrmociaencTBuum B 3THX TMEHBKAX
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KUBCSIKM BBITPBI3AIA Ce0€ YKPBITUS JUIsl JIMHBbKHU, 3aKJIaIbIBasi BXOJ TPYXOW.
VY CTaHOBIIEHO, UTO C BO3PACTOM MPEANOUYTEHHE B MUTAHUU CMEUIAETCS B MOJIb3Yy
oenkoBoi nuuM. [lo HamMM HaGIIOAEHUSM NIEPBbIE CaMIlbl JAHHOTO BUJA CTAJIN
nosioBo3penbiMu B MapTe 2022 1. Cymuth 00 3TOM CTal0 BO3MOXKHBIM TIO
HECKOJIBKUM IMOKa3aTelIsIM.

1.V camioB o0beM JOpCalbHOM YacTU TOJOBBIX CETMEHTOB HaJl
TOHAMOUSIMHU YBEIUYMIICS, 00pasys Mo00ue MPUITYXJIOCTH.

2. V3-3a OTCYTCTBUS TTOJIOBO3PENBIX CAMOK B IEPBBIN TIEPHO]] COJEPIKAHMS
oco0ell TaHHOTO BHJA, CaMIIbl HA4Yajdu MPOSBIATh MPU3HAKK yXaKUBAHUS TIO
OTHOILIEHUIO APYT K IPYTY U [0 OTHOLIEHHIO K CaMKaM.

3. Crana 3amMeTHa MOBBIIIIEHHAS] AKTUBHOCTH OCOOEH.

Takum 00pa3oM, MpOIECC Pa3BUTHS OT POXKIACHUS JO TOJIOBO3PEIOTO
COCTOSIHUSAL Y UCCIEAYEMbIX 0CO0eH HEUACHTU(UIIMPOBAHHOTO BUIA TUTAHTCKHUX
KUBCSIKOB 3aHs 26 MecsleB y caMioB U 29 — y camok. Pa3mep B3pocibix
KHUBCSIKOB BapsupyeT B npenenax 30-35 cu. [1o cnoBam 3aBoaunka, mepeaaBIiero
HaAM HECKOJIbKO 0C00€¥ JaHHOTO BUJA, ITH KUBCSKA MOTYT Pa3MHOXKAThCH,
BbIpactas 10 30 cM, 4TO OTHOCHUTCS K 0c00siM 00oux 1oJioB. [lepBasi camka 3TOro
BHJIa CTaJia MoJoBo3pesoi B utoHe 2022 r.

CnapuBaHu€ TPOUCXOJUT, KaK U Yy BCEX JBYMAPHOHOTMX MHOTOHOXEK.
Camery mocliie yxakKMBaHMs 3a CaMKOM MPMKUMAaeT CBOM MapHbIC TaHAMOIUuU
K IOJJOBOMY OTBEPCTHUIO CaMKH U TMepellaeT CEMEHHYI0 JKUJKOCTh B
ceMsiTpreMHUKHU. BrIHAIIMBaHEe CaMKOH SIMI] YCTaHABIMBAETCS 110 YBEJIMUCHHOM
B pazMepe HUKHEW yacTu TynoBuiia. CTOUT OTMETUTD, YTO MEPE]] OJHOLIEHHOM
AUIEKIAKOW, CaMKH JIaHHOTO BHJA OTKJIAJbIBAIOT HEOIUIOJOTBOPEHHBIC
pOoOHBIE SHIIA, YTO CUTHAIM3UPYET O MOJIOBO3PETIOCTH caMKu. Takue siiia, Kak
paBUIIO, MO pa3Mepy OoJblle SUIl B MOJHOIICHHON Kiajke. [locne okoHUaHUs
BBIHAIIIMBAHUS CaMKa 3aKalbIBaeT OTJIOKEHHBIE siIla B TPYHT, HE CO3/1aBasi Mpu
ATOM KOMKa BOKPYT HHX, KaK 3TO JICJIAIOT HEKOTOPhIE JPYTrUe BUIbI KUBCSIKOB.
Siima mpu OTKIaAKe WUMEIT auaMerp OKono 2 MM. OHH HMEIOT KOXKHCTYIO
000JI04Ky, TIO3TOMY MO MEpE pa3BUTUSA YBEIMYMBAIOTCS B pasmepe. Cpok
WHKYOaIuu 3aHUMaET MPUMEPHO 2-3 HEe/IeN1, B 3aBUCUMOCTH OT TeMIiepaTypsl. B
KOHIIE Tepuoaa WHKyOaruu pasmep suil cocraBiseT 3-3.5 mM. [lo oxoHUanum
neproja HHKyOaruu 0001049Ka stifia pa3pbIBa€TCs M0 BCEH €ro OKPY>KHOCTH, YTO
CBSI3aHO C BBUIYIUICHHEM €II€ HE IOJHOLIEHHOTO KHUBCSKa, a MyNoHja.
HoBoposx1eHHBIN TTyNoOu MUTAETCSI COACPKUMBIM KEITOYHOTro Menika. [locie
BCACBIBaHUS COJIEPKUMOTO JKEJIITOYHOTO MEIIKa 000JI0UKa SHIa pacTsIruBaeTCs
JI0 JIMHBKUA MOJIOJIOTO KUBCSIKA B A3TOM ke sifie. [locne nuHbKKM U BbIXOJA U3
0001104k fiflla MoJo/1asg 0co0b MMeeT 3 mapbl KOHEYHOCTel. B 3TOM Bo3pacrte
MOJIOJIbIE  KHUBCSIKM YK€ MOTYT IHUTAaThCSl OPraHUKOM, BKIIIOYAIOIIEH
nepenpeBiyo TucTBy. Bropas nunbka npoucxoaut yepes 1-1.5 nenenu nocine
nepBoil. [Tocie Hee y KuBcsika GOPMUPYIOTCS €I1Ie HECKOJIBKO Map KOHEYHOCTEH.
C kaxaoil mocieaymued JMHBKOM  KOJWYECTBO IMap KOHEYHOCTEU
YBEIIMYUBAETCS A0 TOCTUKEHHUS KUBCSKOM MOJIOBO3PEIIOTO COCTOSHUS.
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Puc. 1. Camen kuBcsika Spirostreptus sp. (Thailand) rotoutcs k uabke ®@oto: B.A. Tlosskos. /
Fig. 1. Male of Spirostreptus sp. (Thailand.) getting ready to molt. Photo by: V. Polyakov.
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Puc. 2. [TomoBo3penas camka Spirostreptus sp. ®@oro: B.A. TTomnskos. /
Fig. 2. Mature female Spirostreptus sp. Photo by: V. Polyakov.

Summary
NEW FOR CULTURE SPECIES OF MILLIPED

SPIROSTREPTUS SP. (DIPLOPODA: SPIROSTREPTIDA:
SPIROSTREPTIDAE) FROM THAILAND

Viktor Golub?, Vladislav Polyakov?, Alexander Masalykin®

Voronezh State University, Voronezh, Russia,
2\oronezh State University of Forestry and Technologies named after
G.F. Morozov, Voronezh,
3\Voronezh Zoo named after A.S. Popov, Voronezh, Russia

The processes of growth, development and nutrition of Spirostreptus sp.
(Diplopoda: Spirostreptida: Spirostreptidae) from Thailand under laboratory
conditions in the Voronezh Zoo are described. Information about the diet and
substrate of keeping specimens is given. Some aspects of ethology are described
in connection with the achievement of sexual maturity.
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JEKOPATUBHBIE KPABBI KAK HOBBI OB BEKT JIJIs1
KOJUIEKIIU 300ITAPKOB M DK30TAPUYMOB

A.H. I'yp:xuit

Yacrtuas naboparopus, r. Mocksa, Poccus

OOBIYHO HA PKCHO3UIMSIX 300MAPKOB U IK30TAPUYMOB COAECPKAT MOPCKUX
KpaboB. CyXOonyTHbIE U TPECHOBOJIHBIE BUbI PEXKE BCTPEUAIOTCS B KOJUIEKIUSAX,
XOTsI MHOTHE BHJIBI UIMEIOT SIPKYIO OKpackKy. [locie mpuBBIKaHUs K MOCETUTEISIM
OHH CIIOKOWHO CHJIAT UM IEPEMEIIAIOTCS Ha BUY, HE IPSAYach B YKPHITHsIX. ECT
BUIBl C TPSIMBIM Pa3BUTHEM HKpPBI, CIIOCOOHBIE PA3MHOXKATHCA B OOBIYHBIX
Teppapuymax.

Cpenu Hanbosee paclpoCTpaHEHHBIX BHJIOB HA3€MHBIX U MPECHOBOJHBIX
KpaOOB MOKHO YKa3aTh CJIeAyIOIIHUE.

Paznmuunbie npeacrasutenu poaa ['eocecapm (Geosesarma sp.) uz FOro-
Bocrounoi A3uu MOTYT OBITh PEKOMEHIOBAHBI JJI COJEPKaHUs B TEPPApUyME,
3acaKeHHOM pacTeHusiMu. Cpelr HUX €CTh JITHEBHBIC BU[bI, B TOM YHUCJIE U
JIOBOJIBHO OBICTPO IMPUBBIKAIOIIKE K JIOASM U C MHTEPECOM Pa3TJIsAbIBAOIINE
noceTuTesel. Y HUX NpsAMOe pa3BUTHE UKPBI, TP KOTOPOM CaMKa BBIHALINBACT
UKpPY, U3 KOTOPOW BBIXOAST MOJIOJbIE KpaObl, BO3SMOXHO Ha CTaIHH METaJOIbI
(megalopa). OxoJ1o Heleu OHU HAXOIATCS Ha TeJie CaMOK, a 3aTeM pa30eraroTcs.
B HeckonbKux 300mMapkax, HanpuMmep, TynbCKkOM DK30TapuyMme, OT IEpEIaHHbIX
aBTOPOM KpaboOB yXKe TOJy9IeHO TOTOMCTBO F2.

Puc. 1. Kpa6-Bammup (Geosesarma denerle). ®oro: A.H. I'ypxwuii. /
Fig. 1. Geosesarma denerle. Photo by: A. Gurzhiy.
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Puc. 2. Kpab-kpacHsiii apsiBoi (Geosesarma hagen). ®oro: A.H. I'ypxuwuii. /
Fig. 2 Geosesarma hagen. Photo by: A. Gurzhiy.

Puc. 3. Metasesarma aubryi. ®oro: A.H. I'ypxuii. / Fig. 3. Metasesarma aubryi. Photo by:
A. Gurzhiy.
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Puc. 4. Metasesarma obesum. ®oto: A.H. I'ypxuit. /
Fig. 4. Metasesarma obesum. Photo by: A. Gurzhiy.

Puc. 5. Pagyxusrit kpa6 (Cardisoma armatum). ®oto: A.H. T'ypskuii. /
Fig. 5. Cardisoma armatum. Photo by: A. Gurzhiy.



IIpencraButenu pona Metasesarma uz HOro-BoctouHnoit A3uu, Takxke
BelylIMe Ha3eMHbIA o00pa3 >KU3HU, MOTYT OBITh PEKOMEHJIOBAHBI IS
skcno3uuu. OHM OTHOCHUTEIBbHO MHUpHbIE. [IpU HamMuMM AOCTATOYHOTO
KOJIMYECTBA YKPBITUHA BO3MOXHO TIPYIINOBOE cojaepkaHue. MxX MOXKHO
COZIepXKaTh B TeppapuyMax ¢ pacteHUusiMA. OHU BBIPHIBAIOT B TPYHTE HOPKH, HO
IpU HENPOJOJKUTENIBHOM JI0XKACBAaHUM BBUIE3AIOT U3 HUX. Y HUX HEMpsMoe
pasBuUTHE, ISl pa3BUTUA JIMUMHOK TpedyeTcs Mopckas Bozda. Ilociemnue
HaOJIOJIEHUsT MOKa3alau, YTO JJIsl Ha3eMHOrO IMepUojia JIOCTAaTOYHO TMPECHOU
BOJIBI.

Ouens spkuii, ampuOUKHBIN paxyxHbIi Kpad (Cardisoma armatum). On
OBICTPO IPUBBIKAET K JIFOASIM, HO BCE K€ FOJIBIMH PyKaMU €ro Jiy4lle He OpaTh.
OueHb MPOCT B COJIEPKAHUHU, MOXKET JKUTh B MPECHON BOJE, HO JIyUllIe B BOJAEC
pacTBOPSTH MOPCKYIO coJib. B HeOodbIIMX akBaTeppapuymax >KeJIaTelabHO
coliepXaTh MOOAMHOYKE. B OONbIIMX MOMENIEHUSIX MOXKHO COJIEpkKaTh U
OOJIBIIIYIO TPYIIILY.

YucTo BOAHBIN BUJ — KOPOJEBCKUI JeonapaoBeiid kpad (Parathelphusa
pantherina). Spkwuii, TOBOJBHO KPYIHBIA, MPU XOPOIIUX YCIOBUSAX IOJITO
KUBET HA HKCHO3MUIMUU. ATPECCUBHBIN, TOATOMY €ro COAEPKAT MOOJUHOYKE.
HeoOxoanMbl Bojia cpe/iHe )KECTKOCTH U Xopolasi GUuiIbTpaiius.

Puc. 6. Koponesckuii teomapaossiii kpab (Parathelphusa pantherina). ®oro: A.H. I'ypxwuii. /
Fig. 6. Parathelphusa pantherina. Photo by: A. Gurzhiy.
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Summary
ORNAMENTAL CRABS AS ANEW OBJECT FOR THE
COLLECTIONS OF ZOOS AND EXOTARIUMS

Alexander Gurzhiy
Private laboratory, Moscow, Russia

Usually at the expositions of zoos and exotariums they contain sea crabs.
But land and freshwater species are rarely found in collections. Many species are
brightly colored, after getting used to the visitors they sit quietly or move in plain
sight, not hiding in shelters. There are species with direct development of eggs
that can breed in ordinary terrariums.

The most common types of land and freshwater crabs are next:

For keeping in a planted terrarium author would recommend various
species of genus Geosesarma sp.) from Southeast Asia. Among them there are
daytime species, including those that quickly get used to people and look at
visitors with interest. They have direct egg development, the female bears eggs
from which young crabs emerge, possibly at the megalopa stage. About a week
they are on the body of females, and then scatter. In several zoos, for example, the
Tula Exotarium, F2 offspring have already been obtained from crabs received
from author.

Another, also terrestrial, species of genus Metasesarma, from Southeast
Asia, can be recommended for exposure. They are relatively peaceful, with a
sufficient number of shelters, group keeping is possible. Can be kept in terrariums
with plants. They pull out minks in the ground, but after a short sprinkling, they
crawl out of them. They have indirect development, requiring seawater for larval
development. Recent observations have shown that fresh water is sufficient for
the terrestrial period.

Very bright, amphibious rainbow crab (Cardisoma armatum). He quickly
gets used to people, but still it is better not to take him with bare hands. Very easy
to maintain, can live in fresh water, but it is better to dissolve sea salt in water. In
small aquaterrariums, it is better to keep alone. In large rooms, you can keep a
large group.

A purely aquatic species is the king leopard crab (Parathelphusa
pantherina). Bright, rather large, under good conditions, lives for a long time on
exposure. Aggressive, therefore contain one by one. Requires water of medium
hardness and good filtration.
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IMPOBJIEMBI 1 NEPCHIEKTUBBI )KUBOHN SKCITO3UIINA
BAUKAJBCKHUX I''TYBOKOBOJIHBIX TAMMAPU I
(CRUSTACEA: GAMMARIDAE)

B BAUKAJIBCKOM MY3EE CO PAH

C.A. Iupopenko, A.A. Itunrosa, A.b. Kynmunnckuii

baiikansckuii myseit CO PAH, c. JluctBsnka, UpkyTckas o6macts, Poccus

B o3epe baiikan oOurtaer Gosee 350 BHIOB M MOABUAOB TaMMAapuJ
(Crustacea, Gammaridae). V3 aux 6onee 99 % — sumemuxu o3epa (Taxrtees,
2000). bonee TpeTn U3 HUX 3aHUMAIOT a0UCCATBHYIO 30HY — OT TIIyOuHBI 250 M
no wakcumaneHOM nns  baiikama, 1 640wm (basukamoma, 1945). Cpemu
TIIyOOKOBOJIHBIX OOWMTAaTeNel mpuMedaTeabHbl T€, YTO OTIWYAIOTCS KPYITHBIMH
pasmepamu (Acanthogammarus grewingkii (Dybowsky, 1874)) (Puc. 1),
npuuyiuBoi  ¢opmort Tenma (Parapallasea lagowskii  (Dybowsky, 1874))
(Puc. 2), sapkoit okpackoit (Acanthogammarus reichertii (Dybowsky, 1874)),
akTUBHBIM MoBeacHueM (Garjaewia sarsi Sowinsky, 1915), Ommatogammarus
flavus (Dybowsky, 1874), Macrohectopus branickii Dybowsky, 1874,
Abyssogammarus sarmatus (Dybowsky, 1874)). Hekoropble ABMKYTCS Kak B
3aMeJICHHOM KHWHO, IPyTHE CYyeTATCS, H T.I1.

DT 0COOEHHOCTH TO3BOJISIIOT PacCMAaTPUBATh MEPEUUCICHHBIX U JIPYTUX
IJTyOOKOBOJIHBIX TaMMapH B Ka4yeCTBE MEPCIEKTHUBHBIX OOBEKTOB JIJIS JKHBOM
skcno3uunu baiikanbekoro myses. OQHAaKO 1O HENABHETO BPEMEHM JAXE MX
cojZiep)KaHue B aKBaprUyMax ObUIO BeChMa KPaTKOBPEMEHHBIM, JINOO HEBO3MOKHBIM.

HcTopusi akBapHYMHOTO COAEPKAHUS

C mnagama pabOTHI aKBapUyMHOTO KOMIUIeKca balikambckoro myses B
2004 1., B DSKCIO3WIIMOHHBIE AKBAPUyMbl 3MHU30JIMYECKH IOMEMaan 3 BHJA
rJTyOOKOBOJIHBIX OOKOIUTABOB: akaHToramMmapycoB [papuHrka u Peiixepra
(A. grewingkii, A. reichertii) n nmapanamnacero Jlarosckoro (P. lagowskii). Ho
CPOK UX >KM3HHU B aKBapuyMmax He TpeBbIa 2 MecsIeB. Jpyrue rimy00KOBOIHbIE
BUJIBI 70 HEJABHETO BPEMEHU JTMOO HE yJaBajoCh COXPaHATh B aKBapUymax
JIOJTBIIIE HECKOJIBKMX CYTOK (Makporekromnyc bpanurkoro — M. branickii), mu6o
Jake — MOJAHSTH KUBbeM ¢ r1younsl (rapsiesus Capca — G. sarsi).

Komnern u3 apyrux opraHu3amuii HEOJHOKPATHO THITATUCH COAEPKATh
riry0okoBoiHbIe BUABI (Tumomikuy, 2001). OnHako 3HAYUMBIX PE3YIBTATOB 3TH
YCWIIHSI HE TIPUHECITH.

IIpo6JieMbI coep:KaHUsT M IKCTIOHUPOBAHMS

PaboTth! ¢ OaiikaabCKUMU TITyOOKOBOIHBIMU TaMMapHy/IaMHi HadyaThl HAMH B
2018 r. bputo ycTaHOBJIEHO, YTO Ha BCEX A3Tamax pabOThl C HUMH HMEJHUCH
POOIEMBbI, KPUTUIECKUE JISI COXPAHCHUS )KU3HU U 3[I0POBbSI )KUBOTHBIX

— MEXaHWYeCKOe TPAaBMHUPOBAHHUE B MPOIECCE OTIOBA M MPHU M3BICUCHUU
U3 OpyJIui OTIIOBA;

— TEeMIIepaTypHOE TPaBMHUPOBAHUE NPH TOIbEME Yepe3 BEPXHHE CIIOU
BOJIBI ¥ TIPY M3BJICYCHUH W3 OPYAHI OTJIOBA B TEIUTYIO / MOPO3HYIO TIOTOTY;

83



— CTpECcCHUpOBaHMUE BO BPEMsI TPAHCIIOPTHPOBKHY;

— CTEHOOMOHTHOCTh BHJOB M BBITEKAIOIIass U3 D3TOr0  BBICOKAs
TpeOOBATENBLHOCTh K BUTAJILHOMY TEMIIEPATYPHOMY JIMANA30HY;

— HEU3BECTHBIC TPeOOBaHMS BUJIOB K CyOCTpaTaM U KOPMOBBIM OOBEKTaM;

— Hepa3paOOTaHHbIE  CIOCOOBI  MPENOTBPALLEHUS  TPAaBMOOIIACHOTO
KOHTAKTa >KUBOTHBIX C MOBEPXHOCTHOW TIJIEHKOW M BO3YITHOW CPEIOH;

— HEHU3BECTHBIE JOIYCTUMBIE IUIOTHOCTH MOCAJKH OCOOEH, a TaKkKe —
COBMECTUMOCTh Pa3HbIX BUJIOB B OTHOM 00BEME;

— ONTUMAJbHBIE METOJAbl OO0ECHeYEeHHs] BHU3YaJIbHOM JIOCTYMHOCTHU
HKCIIOHUPYEMBIX JKUBOTHBIX.

IIyTu pemenus npodjaem

BONBIIMHCTBO MEPEYUCICHHBIX NPOOJIEM YCIEUIHO pelieHbl WU
pelaTcs ClAeIyOIUMH My TSIMH.

JU71s1 OTJIOBOB IPUMEHSIIOTCSI MaJIOTPaBMaTHYHbIE METObI: KPaTKOBPEMEHHOE
TpaJicHUE ITOHHBIX COOOIIECTB OHMM-TpajoM, a IEJaru4ecKUX COOOIIEeCTB —
MeJari4eckuM TpajoM, MPUMEHEHHE JOHHBIX JIOBYIIEK ¢ mpuMaHkoi. [Ipwu
U3BJIICUEHUN W3 OpYJIUHA OTJIOBA HCIOJB3YIOTCA HHU3KO-TEIIONPOBOIHBIE
UHCTPYMEHTHI (IUTACTUKOBBIE NIYMOBKH, OOpPE3MHEHHBIC MHUHIETHI), a IS
IpeloTBpalleHus] / CHIDKEHUS TEMIIEpaTypHOro CcTpecca — HEeMEIJIEHHOe
NOTpYy>KEHHE U3BJICUEHHBIX KUBOTHBIX B BOAY, OXJIAXKIEHHYIO / corpeTyto 10 3-5 °C.

TpaHncnopTUpOBKa OCYIIECTBIAECTCS B HENPOTOYHBIX MPUHYAUTEIBHO
a’pUpPyEeMBbIX EMKOCTSIX, IPU TEMIIEpAType BOABI U OKpY-KaroIero Bo3ayxa < 4 °C
(kpyrmoroguyHas aiig ux Mectooburtanuit). IlomnepxuBaeTcss HeBbICOKas
IUIOTHOCTh TMOCAJKU TEPEBO3UMBIX OcoOed, WM UX HHIUBUAYaIbHAs
TPAHCIIOPTUPOBKA.

Ha stamax aganTtanuu u nocienyromnero 6a30Boro coaep kanus Ui BUJOB
C HEU3BECTHBIMU D3KOJOTMYECKHUMH TMPEANOYTCHUSIMU TECTUPYIOTCS pa3HbIe
BapHaHTbl TPYHTOB, CyOCTpaTOB U KOPMOBBIX OOBEKTOB. BbIsACHSIOTCS
JOMYCTUMBIE TUJIOTHOCTH TMOCAAKH 0co0ei M BO3MOXHOCTH COBMECTHOTO
comepkaHusi BHJIOB. PaspabarbiBaioTcsi METOBl MPEAOTBpPALICHUS KOHTaKTa
JKUBOTHBIX C TIOBEPXHOCTBIO BOJBI, a TakXKe CIOCOObI BHU3YaJIbHOIO
IPEICTaBIICHUS SKCIIOHUPYEMBIX IK3EMILISIPOB.

JIOCTUTHYTBIE Pe3yJibTaThl

3a 4 roga IOCTUTHYTHI ClIeyIOUIe 0000IEHHBIE PE3YIbTaThI:

— MpPUMEHSIEMbIE METOJbl OTJIOBA M TPAHCIOPTHPOBKU OOECIECUMBAIOT
coxpaHeHue Kk ortamy agantauud 0 100 % wu3HauaIbHO HEMOBPEXKICHHBIX
raMMapu;

— JUINTEJIBHOCTh JKM3HU B aKBapuyMmMaxX OTACIBHBIX SK3EMIUIIPOB
akaHToramMmmapycoB ['paBuHTKa 1 mapanaiaceit JIaroBckoro yBenuymiach ¢ 2 110
12 mecseB, a MakporeKkTorycoB bpanuikoro — ¢ 2 Hesienb 10 2 MECSIICB;

— JI0 HalIUMX MCCIEIOBAaHUNA YYEHbIM HE YAABAIOCh JlaXe MOAHATh
rapsieBuii Capca c rimyOuHsbI s)kuBbeM (ycTHble coobmenus npod. B.B. Taxrteesa,
2019, 2020 rr.). B namux >xe onbitax 2022 1. ATUTEIHLHOCTD KU3HHU B aKBaPHyMe
OJIHOTO M3 AK3eMIUISIpoB 3Toro Buaa gocturia 30 cyrok (Puc. 3).
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IepcnekTUBBI

OnTuMasnbHble YCIOBUS COAECPKAHUS YCTAHOBIJICHBI AJI 2 SKCIIO3UIIMOHHO
NEPCHEKTUBHBIX BHUJOB — akKaHToramMmmapyca ['p3BUHIKAa M Mapanamuiaceu
JlaroBckoro. Psijg apyrux BUAOB, IUJIsi KOTOPBIX MBI MOKa HEe oOecredrnBaem
MOJIHOTO  CHEKTpa JKU3HEHHBIX NOTPEOHOCTEH, JKUBET B aKBapuymax
orpanu4eHHoe Bpemsl. [1o cpaBHEHUIO ¢ HOpMaIbHBIMH CPOKAMM KU3HU KPYITHBIX
raMMapuJl B HOpHUpoJe (HECKOJbKO JIET OT Hauyajla B3pOCION CTaauu J0
3aBepILIEHUs )KU3HU), JUIUTEIbHOCTh JKM3HU HEKOTOPBIX M3 HUX B aKBapuymax
MIOKa OTPAaHUYMBACTCS MECALIAMH U JaXKe HEETSIMU.

B nacrosimiee Bpems ctpoutcs 2 akBapuyma ooseMom <~ 100 1. B onHoM u3
HUX, MPSAMOYTOJIbHOM, OYIyT SKCIOHHUPOBAThCS COBMECTHO Maparajiaceu
JlaroBckoro, akaHToramMmapycbl ['p3BMHIKa M, BO3MOYHO, TIJTyOOKOBOJHBIE
OproxoHorue MoinTrocku OcHenukimu Jomkue (Benedictia fragilis Dybowsky,
1875). B napyrom, OapabGaHHOr0 THIIA C KOJIbIIEOOPA3HBIM TEUYCHHEM B
BEPTUKAIBHOM IUIOCKOCTH, — IJIAHKTOHHBIE MAaKPOreKTOIyChl bpanuikoro.

VYrnyOnstoTcst uccienoBaHusl OMOIOrMYECKUX IPEINOYTEHUH HECKOIBKUX
BUJIOB, KOTOPBIE )KUBYT B HAIlIUX aKBapuyMax MOKa HEJOJIO.

[IponomxkaroTcss pa3pabOTKU METOAOB (POPMUPOBAHUS M MOBBILICHUS
BU3yaJIbHOI JIOCTYITHOCTH >KMBOTHBIX: CO3JIaHUE COOTBETCTBYIOIIMX YKPBITUH Y
(GbpOoHTaNBHOM CTEHKH, TPUKPETUICHUE K HEeH JIMH3, CO3/TaHNE CBETOBBIX aKI[CHTOB,
MOHTHUPOBAaHHE B aKBapUymaX repMeTHuYHbIX IP-kamep ¢ Makpo-pekumMom, c
BBIBEJICHUEM BHUACOU300paKEHUN HAa MOHUTOPHI HAJl aKkBapuymMaMu U B pa3fel
OHJIAWH-TPaHCIISIHNI BeO-caiiTa My3es.

Puc. 1. Akantorammapyc ['pasunrka Acanthogammarus grewingkii. Imuna tena g0 100 mm.
®oto: C.U. Tumopenko. /
Fig. 1. Acanthogammarus grewingkii. Length till 200 mm. Photo by: S. Didorenko.

85



Puc. 2. INapanannaces JlaroBckoro (Parapallasea lagowskii). Jlinuna Tena 1o 50 mm.
®oto: C.1. qunopenko. /
Fig. 2. Parapallasea lagowskii. Length till 50 mm. Photo by: S. Didorenko.

Puc. 3. IapsieBun Capca (Garjaewia sarsi) B 3kcriepuMeHTaIbHOM aKkBapuyMme baiikanbckoro
my3est. [liunHa Tena 10 65 mm, aiuHa antenH 10 180 mm. ®oro: C.U. [Iunopenko. /
Fig. 3. Garjaewia sarsi in experimentak aquarium of Baikal museum. Length till 65 mm.,
antenna length till 180 mm. Photo by: S. Didorenko.
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B Onuszkom Oyaymiem — n3ydeHne OMOJIOrHYeCKUuX MOTPEOHOCTEN HOBBIX
HKCHO3ULIMOHHO UHTEPECHBIX BUJIOB (oMMaTOraMMMapycos,
abuccoraMMapycoB M T.I.), CO3/IaHHME €Ile€ HECKOJbKUX 3KCIO3UIIMOHHBIX
aKBapUyMOB, CpPaBHUTEIBHO HEOOJBIIOrO0 pa3Mepa — JUIsl pa3HbIX BHJIOB
r1yOOKOBOAHBIX TaMMapu U IpyTruX aOHCCaIbHbIX OECIIO3BOHOYHBIX.
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Summary
PROBLEM AND PROSPECTS OF THE LIVE EXPOSITION
OF BAIKAL DEEP-SEA GAMMARIDS (CRUSTACEA:
GAMMARIDAE) IN THE BAIKAL MUSEUM OF THE
SIBERIAN BRANCH OF THE RUSSIAN ACADEMY OF
SCIENCES

Sergey Didorenko, Anna Etingova, Alexander Kupchinsky
The Baikal Museum of the SB of the RAS, Irkutsk region, Russia

Several species of Baikal Lake endemic deep-sea gammarids have been
shortlisted to join the aquarium complex of the Baikal Museum. Optimal long-
term maintenance conditions have been developed for Acanthogammarus
grewingkii (Dybowsky, 1874) (largest gammarid of Baikal) and Parapallasea
lagowskii (Dybowsky, 1874). Research and tests aiming to identify perfect
conditions for Baikal abyssal amphipods continues. There is also a study that
iIs being currently undertaken, exploring methods for creating dispersed
habitats inside aquariums and ways to increase their visual accessibility for
museum visitors.
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K METOJIUKAM AKBAPUYMHOI'O COJEPKAHUSA
U DKCIIOHUPOBAHUSA BAUKAJIBCKUX
CYBJIUTOPAJIBHBIX TAMMAPH/JI (CRUSTACEA:
GAMMARIDAE) B BAUKAJIBCKOM MY3EE CO PAH

C.A. Iupopenko, A.A. Itunrosa, A.b. Kynmunnckuii

baitkansckuii myseit CO PAH, Upkytckas o6macts, Poccus

HMcTopusi akBapuyMHOr0 cojiep:KaHus 0aliKaJIbCKUX
Cy0JIMTOPAILHBIX TAMMAPH/L

N3 350 BUIOB M MOABUIOB OalKaIbCKUX TaMMapug, Wi OOKOIUIaBOB
(Crustacea: Gammaridae) (TaxteeB, 2000) 6omee 70 % oOuraer B JOHHBIX
cooOmectBax cyoiautopanu — 30He riayoud ot 20 no 70 m (basukanosa, 1945).
HekoTopbie W3 HUX UMEIOT BBIPA3UTENbHBIC (OPMBI, IPYyTUe — MOTPSICAIOIIYIO
OKpPAacKy, TPETbU IPYKETIOOHBI IPYT K APYTY WIH, HA000POT, arpeCCUBHBI, JINOO
00J1aJ1at0T IPKUMHU OXOTHUYBUMH MOBAKAMHU.

VYciaoBus akBapUyMHOTO COJIEPKaHUSI MHOTHUX CYOJIMTOpalIbHBIX BUIOB
0o0J1e€e IPOCTHI IO CPAaBHEHUIO C COAEPKaHUEM ITyOOKOBOAHBIX U MEJAarHu4eCKUX
BUJI0B. ONBIT MOKA3bIBAET, YTO HAOJIOJCHUS 32 TAKUMU KMBOTHBIMU B HAIIUX
aKkBapuyMax, [0 OHMOLUHUOHAIBHBIM PEAKUUSIM 3pUTENIEH, CpPAaBHUMBI C
HAOJIIOICHUSIMU 32 IPKUMH TPOTTMYECKUMU Phl0aMU B OK€aHapuyMax.

Coueranne 3THX KauecTB MPEAONPENENIHIO BbIOOp OalKalbCKUX
CcyOnmuTOpaIbHBIX OOKOTIIABOB B POJIM JKMBBIX dKCIIOHATOB balikanbckoro myses.

Komnern n3 AxkBapuyMHOro oraena baikaabCKOro My3est YK€ B TCUCHHE
psa JeT coAepKaT U JaKe YCIEIIHO BBIPAIIMBAIOT HUM( aKaHTOTaMMapyCOB
Buktopa (Acanthogammarus victorii (Dybowsky, 1874)). CorpyaHuku
JlumHonornueckoro  uHctutyra CO PAH momonry  comepxaiu B
SKCIICPUMEHTAIBHBIX €MKOCTAX XHuayesuroncuca ckpoiBatorierocs (Hialellopsis
latipes Bazikalova, 1945), opanaruto mapasutudeckyro (Brandtia parasitica
(Dybowsky, 1874)) u apyrue menkue Bubl (Tumomkun, 2001)

Onnako Jpyrue MaccoBble BHUJbI, HE MEHEE HHTEPECHBIE C
AKCTO3UIIMOHHON TOYKM 3PEHUS, JI0 HEJIaBHUX TOp ObLIM OOOMWICHBI JOJKHBIM
BHHMAaHUEM TUAPOOHOIIOrOB U akBapruyMHUCTOB. Hamm nccienoBanus, Ha4aThie B
2018 r. u Ha MaHHBIA MOMEHT JaJIeKUe OT 3aBEPIICHHUs], IPU3BAHbBI 3aMOIHUTD
3TOT mpode.

IIpo0JieMbl pelieHHbIE U pelaeMble

[IpoGyieMbl aKBapUyMHOTO COJEPKAHUSI U IKCIOHUPOBAHUS TaMMapuj
CBOMCTBEHHBI BCeM OJTanaM paboThl C HHUMH: OTJIOBY, TPAaHCIOPTHPOBKE,
amantanmu, 0a30BOMY  COJEpXKAHUIO, OKCIOHWpoBaHUIO.  [IpoOiemsi,
CONPSIKEHHBIE C OTJIOBOM U TPAHCIIOPTUPOBKOMW, YCIEHIIHO PEIICHBI.

B temnoe BpeMs roxa JKMBOTHBIE OTJIABIMBAIOTCSA BOJOJA3HBIM METOOM,
OMM-TpajoM W JIOBYIIKaMU C MPUMaHKOW. B jemoBbIii mepuos OTJIOB BenmeTcs
JOBYIIKaMH € npumaHkou. Cpasy IocCie HM3BJIECYEHUS W3 BOABI WA OPYIHM
OTJIOBA KMBOTHbBIE TOMEUIAIOTCS B BOJY, 3apaHee OXJIaXKACHHYIO UM HArpeTyo
1o 3-7 °C.
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IIepeBo3ka OCyIIECTBIISIETCS MPU TOM K€ TeMIlepaType, B IUIACTHUKOBBIX
€MKOCTSIX, C HEIPEPBIBHOM IPUHYIUTEIBHOM aspauuer. 1ImoTHOCTh mocaaku
MIEPEBO3UMBIX KUBOTHBIX KojieoneTcst oT 1 mo 10 »k3. Ha 1 j1, B 3aBUCHUMOCTH OT
UX pa3MEpPOB, MOJBUKHOCTH U arpeCCUBHOCTH. B KaK10i1 EMKOCTH ITEPEBO3ATCS
rammapuasl Jumb 1 Buga. s paccpenoToueHHs pPAavyKoB MO 00bEMY IpH
HEO0OXOIMMOCTH UCIOJIb3YIOTCSL APEBECHBIE (DpAarMEHThI, TOJHITHIE CO THA TIPH
OTJIOBaX, HEOONbIINE OTPE3KH 5-6 MM Jenu U Menkue Kamemku. Kopmienue
KUBOTHBIX MPOU3BOAMUTCS TOJIBKO NMPU MHOTOJHEBHOM TPAHCHOPTHUPOBKE, IO
Mepe HeoOXOIUMOCTH. brarogapss NpUMEHEHUIO S3TUX MPOCTHIX PEHICHUH,
yaaercs  coxpaHuTh kuBbIMH g0 100 %  KMBOTHBIX, TIOMMaHHBIX
HEMOBPEXKICHHBIMHU.

[TpoOnembl aianTalluOHHOTO TIEPHO/IA TOKE B 11€JIOM pelieHbl. JKUBOTHbBIE
pa3MeIarTcs B akBapuyMax 00beMOM OT 25, cO cllabbiM HEMpepbIBHBIM
NOTOKOM TiyOounHOU Oabikanbckoit Bojsl (1° = 3.0-6.5 °C). B kauectBe rpyHTa
UCIIOJIB3YETCSI OTKPBITOE CTEKJISTHHOE JHO B COYETAHWU C FPaBUEM M MEJIKOU
raibkoi. B kauectBe cyOcTpaToB — IpeBecHbIE (hparMeHThl, MOAHSITHIE CO JTHA
03€pa; HEOKaTaHHbIE NIPUPOAHBIE KAaMHU CpPEJHEro pas3Mepa, IMOIHSTHIE C
OaiiKalbCKUX MEJIKOBOJUA U OYMIIEHHbIE OT oOpacTaHuii; (parMeHThl
KepaMU4eCKUX u3nenui. JlocTynm K akBapuyMaMm IPSMOrO COJHEYHOTO CBETa
UCKJIIOUaeTcsa. AKBApUyMOB JIOCTUTA€T PACCESIHHBIA CBET M3 HAMOJIOBUHY
3aTEHEHHBIX CEBEPHBIX OKOH, a Tak)Ke OOIIMA JIabOpaTOPHBIA U SMU30IUYECKU
HaIIPaBJICHHbIN aKBapUYyMHBIN CBET.

PaukaM ¢ HEeU3BECTHBIMM KOPMOBBIMH TPEANOYTCHUSIMU C MEPBBIX JTHEU
aIaNTallMOHHOTO MEePUO/Ia MPEeJIaraloTcsi Ha BHIOOP: TpaHyJIMPOBaHHBIE KOpMa
JUIsl aKBapUYMHBIX >KHUBOTHBIX, MPUOPEKHBIE MHOTOKJIETOYHBIE BOJOPOCIH,
KyCOUKH 0ailKaabCKOW PBIOBI, )KMBBIE U MEPTBBIE pa3HOpa3MepHbIe OOKOIIIABHI
NpUOPEKHBIX BUAOB, kuBble MOTHUTH (Diptera: Chironomidae) u sHXHTpEHIbI
(Oligochaeta:  Enchytraeidae). Jlnms  HEKOTOpPHIX  BHUAOB  IPOBEPACTCA
BOCIIPUUMYHMBOCTh K BPEMEHHBIM TMOBBIIICHUSIM Temneparypbl oT 4 °C
(mpeobmamaromast sl HWKHEH TpaHunbl cyomutopanu) mo 10°C um Gonee
(3MMU30IMYECKHE TEMITEPATYPhI JIs1 BEPXHEHN rpaHulbl CyOIUTOPAIIN).

B akBapuymax 0a30BOro cojep:kaHus MOJJIEPKUBAIOTCA OUOIOTHYECKUE
NPEANOYTEHUs] BUAOB, YCTAHOBJIEHHbIE Ha ATamne ajgantauuu. HeBblsicCHEHHBIE
PEANOYTEHHS MPOJOJIKAIOT UCCIET0BATHCS.

Texyumme pe3yabrarhbl

Ha MoMeHT HamucaHusi J@HHOTO TEKCTa B akBapuymax 0a30BOTO
coJiepKaHusl, B TECYCHHE CPOKOB OT 9 mecsiieB 10 2 u OoJiee JeT KUBET 7 BUIOB
CyOJIMTOpalibHBIX TaMMmapuj: Opanarus mnapasutudeckas (B. parasitica),
xkopoduromopdyc Kurnunckoro (Corofiomorphus kitlinskii (Dybowsky, 1874)),
syauMHOrammapyc kposaBbiii  (Eulimnogammarus cruentus Dorogostaisky,
1930), synmumuaorammapyc Yepckoro (Eulimnogammarus czerskii (Dybowsky,
1874)) (Puc. 1), mamnaces kauuemmoc (Pallasea cancellus Pallas, 1772),
napanaiaces Ilymunsa (Parapallasea puzylii (Dybowsky, 1874)) (Puc. 2),
nponaxurammapyc Benuuaiimii (Propachygammarus maximus Garjajew, 1901)
(Puc. 3).
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YcnoBus conepkaHus ITHX BUJIOB OJMHAKOBBI IO OCHOBHBIM ITapaMeTpam
KU3HEeoOecneueHns:: o0bEMy aKBapHUyMOB, TEMIIEpaType BOJBI H COCTaBYy
rpyHTOB. [[pyrue ycnoBus: cyOCTpaThl, INIOTHOCTU MOCAAKH, KOPMA U T.J. MOTYT
CWJIBHO paznudarhesi. Hanpumep:

— MPONaXUTaMMapyChl BeNMYailime, najulaceu KaHIIEJLJTIOC,
napanasiacen Ilymuns, OpaHATHM TApa3UTHYECKUE, — HE MCHBITHIBAIOT (WM
MOYTH HE UCHBITHIBAIOT) HYXK/bI B CTAIIMOHAPHBIX YKPBITHAX; OHM KOM(OPTHO
pa3MeIarTCs Ha OTKPBITHIX MPOCTPAHCTBAX, JIMO0 cyOcTpaTax;

— HampoTuB, Kopopuomopdycel KHUTIMHCKOTO, SyJIMMHOraMMapyChl
Yepckoro u 3yJIMMHOTaMMapyChl KPOBABBIE HY)KIAIOTCS B YKPBITHSX;

— TOJBKO B «MOHOBHUJIOBBIX» aKBApUyMaX MOTYT COJIEPKAThCS KPYIHbBIE,
BBIPA3UTEIBHOTO OO0JMKA, HO XHUIHBIE Kopoduomopdycel KurtinunHckoro wu
OpyTaJIbHbIE BO BCEX OTHOIICHMSIX MpOMaxuramMmapychl BeMYalIIne, a Takxke
SPKO OKpAIIICHHBIE, HO arpeCCUBHBIC dyIMMHOTaMMapychl YepcKoro;

— B (IOJUBUIOBBIX» aKBapUyMax MOTYT COJEpKaThCs OpaHITUN
napazuTUYECKUe, HYJMMHOraMMapychbl KpOBaBble, MajUlace€l KaHUEJUIIOC,
napanauiaceu [lTynuns.

HoBsbie 3adpuxcupoBannbie GpaKkThl B 0HOJIOTHH ¥ MOBEIEHUH TaMMapu/l

[TomumoO pemieHUS OSKCHO3UIMOHHBIX 3aflad, HAlld HCCICIOBAHMS
MPU3BAHBI BBISICHATH MPEXIC HEM3BECTHBIC OCOOCHHOCTH OWOJOTUU U JETAJH
noBeZeHUs1 OOKoImIaBoB. HekoTopele ycnmexu B 3TOM HalpaBIE€HUU YXKe
JOCTUTHYTHI. YTIOMSTHEM JIMIIIb HEKOTOPBIC U3 3a()UKCUPOBAHHBIX (PaKTOB:

— CE30HHOE XHWITHUYCCTBO TNPOIMAXUTaMMapyCoOB BEIMYAHIINX, WX
CKJIOHHOCTb OTHHUMATh J00BIYY y 00Jiee MEJIKUX 0cO0el CBOEro BUIA;

— HCTOJB30BAHKE poraxuraMmmapycamu BENUYANIIINMHU u
kopopuomopdycamu  KUTIMHCKOTO  OCTPBIX  KECTKUX  YpONOj  JUIs
TPaBMUPOBAHUS U 00E3IBIKHBAHUS yICPKUBAEMOUN TOOBIUN;

— HCIOJIb30BaHue mapanamiacessmu [Iynmns pacTUTensHBIX (PparMeHToB B
KaueCTBE MEPEHOCUMBIX YKPBITU; UX BHYTPUBHUI0BAS JIOSITHHOCTD;

— HEJpPYXemoOHOCTh KopopuoMopdPpycoB KUTIHHCKOTO ApyT K IpYry |
UX O0JINTaTHOE XUIITHUYCCTBO;

— BHYTPHMBHJIOBAs arpeCCHUBHOCTH dyJIMMHOraMMapycoB Uepckoro;

— BHYTPH- U MEXXBHUI0BAS JIOSIIbHOCTH 3YJTMMHOTAMMAapyCOB KPOBABBIX;

— obnwuratHas ¢urtodarus Moo 1-ro Bo3pacTta mayiaced KaHIIeIITIoC,
IpU MHOTOSIAHOCTH (C aKIIEHTOM Ha PacTUTEIbHYIO MUILY) B3pPOCHBIX 0COOEi
3TOTO BUJA.

IlepcnieKTUBBI U3yYeHHUs U IKCIOHUPOBAHUS

N3yuenne raMMapu/ B akBapuyMax 0a30BOro COAEpKaHUsI TPOI0JIKAETCS.
Nx axkBapuymMHOE OHKCIIOHMpPOBaHME — B Hayalle Ipolecca pealn3aluu.
M3roTaBiauBarOTCsl AKCIIO3WIIMOHHBIC aKBAPUYMbI, BBIOMPAIOTCS BapUAHTHI
KOM(OPTHBIX YKPBITHIA U CIOCOOBI paccpeOTOUEHUS IK3EMIUISIPOB IO 00bEMY B
COYCTAaHWH C TIpUEMaMU TIOBBIINICHUS WX BH3yaJIbHOW JOCTYITHOCTH.
HccnenyroTcst BO3MOXKHOCTH YBEIWYECHHUS TUIOTHOCTH TOCAIKH JKUBOTHBIX,
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yCIIOBUSI M JIETa i COBMECTHOTO COJEpPKaHUSI Pa3HbIX BUJOB raMMapuj U UX
COBMEINICHUS C TYOKaMu U OPIOXOHOTUMH MOJUTIOCKAMH B €IMHOM 00bEMe.

B mepcnextuBe — u3ydeHUe APYruX BUIOB CYOJUTOPAIBHBIX TaMMapwH,
WHTEPECHBIX C DKCTIO3UIIMOHHONW TOYKU 3peHUs: dyiuMHorammapyca Ilapsekca
(Eulimnogammarus parvexi (Dybowsky, 1874)) ¢ HHTEHCUBHO# KpacHO-0eIoi
OKpackol, kapuHorammapyca Bara (Carinogammarus wagii Dorogostaisky,
1922) ¢ OpyTaIbHBIM TUIOCKUM I'PEOHEM BJIOJIb CIIMHBI, | T.II.
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Summary
THE METHODS OF AQUARIUM MAINTENANCE AND
EXPOSURE OF BAIKAL SUBLITTORAL GAMMARIDS
(CRUSTACEA: GAMMARIDAE) IN THE BAIKAL MUSEUM
OF THE SIBERIAN BRANCH OF THE RUSSIAN ACADEMY
OF SCIENCES

Sergey Didorenko, Anna Etingova, Alexander Kupchinsky
The Baikal museum of the SB of the RAS, Irkutsk region, Russia

From more than two hundred endemic species of sublittoral amphipods
living in the depth waters of the lake Baikal, 7 exceptionally eye-catchy, wide
spreaded and easy to maintain species were shortlisted. They become part of the
exhibition in the aquarium complex of the Baikal Museum. These lake creatures
live on average 9 to 24 months (sometimes even longer) in small groups in basic
maintenance aquariums. All aspects of their lives are closely monitored: daily
habits, environment requirements and relationships between each other and with
other species. Methods aiming to increase their life expectancy and long term
maintenance in aquarium environments continue to be improved and developed.
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OCOBEHHOCTH COAEPKAHUA HEKOTOPBIX BU1OB
KPBIMCKHUX MOKPUIL (ISOPODA: ONISCIDEA)
B JABOPATOPHBIX YCJIOBUAX

A.M. JIpiran

Kpbivmckuii penepanbubiii yausepcuter uM. B.U. Bepuanckoro,
r. Cumdeponons, Poccus

Moxkpuipl ~ SBASIOTCS 3HAYUMBIM ~ KOMIIOHEHTOM  €CT€CTBEHHBIX U
NpUPOAHBIX OuoreoneHo3oB. [IpeacraButenu momoTpsaa Oniscidea BHoOCST
BKJIa/1 B OMOTeHHYI0 MUrparuio 31eMeHToB (1.5 % o611ero moroka 3JeMeHTOB,
OPOXOMMAIIEr0  4Yepe3  KPYNHbIX  canpodaroB), MOYBOOOpa3OoBaHUE W
rymudpukanuio (I[lokapxkeBckuii, 1985). B c¢Bsi3sm ¢ 23TuM, CyIIeCTByeT
NoTpeOHOCTh B pa3pabOTKE YCIOBUH COJEP)KAHHMS MOKPHII, TO3BOJISIONIUX
00eCcreunTh POCT YHCICHHOCTHU TOMYJISIIUN JJI JAaTbHEHIIIET0 N3YYCHHS B CBS3H
C UX POJIBIO KaK B COCTaBe OMOTOIOB, TaK M B KaueCTBE 00bEeKTa-OMOMHINKATOPA
3arpsA3HEHUs MOYB TsKeNbIMU MeTauiamu (CmupHoB, 2003).

Mokpunibl  —  mpeactaBuTedd  oTpsiga  Isopoda,  emuHCTBEHHBIS
pakooOpa3Hble, OCBOWBIIME Ha3eMHBIH 00pa3 »>KU3HM 3a CYET psja
MOpP(OJTOTUYECKUX  TPUCTIOCOONIEHUH, B YaCTHOCTH,  (OPMHUPOBAHUS
nceBaoTpaxei (0COOBIX TMOJIOCTEH, 3aloJIHEHHBIX BOJOW) Ha IIJIEOIOJax,
MO3BOJISIONTMX MOKpPHIIAM JIBIIIATh PACTBOPEHHBIM B BOJEC KHCIOPOJAOM Ha
MTOBEPXHOCTH CYIIH. SIBJISIFOTCS BTOPUYHOBOIHBIMU opranu3MamMu. OCOOEHHOCTH
MOP(OJIOTHM MHOTHX BHUJIOB TECHO CBS3aHBI C UX CTEIICHBIO MPUYPOUCHHOCTH K
TUIy cyOcTpaTa, Ha KOTOPOM OHM OOMTaroT. Bujbl, CKJIOHHBIE K OOUTAaHUIO Ha
cybcTpaTtax C BBICOKMM YPOBHEM BIIAKHOCTH, KaK TIPABWIIO, JIAIICHBI
NOTPEOHOCTH B TICEBAOTpaxesix, OOUTATENIM K€ IMYCThbIHb (Hampumep, poj
Hemilepistus) o6magaroT BepakeHHBIMU yepTaMu kcepomopdHocTr. OOparliasch
K TeME COJEPKaHHUS KPBIMCKUX MOKPHI], CTOUT OTMETHUTh, YTO MHOTHE BHUIbI
00J1a1ar0T TOCTATOYHO BBIPAKCHHBIMH CTCHOOMOHTHBIMH XapaKTEPUCTHKAMU, H
HYKJIAIOTCS B TIOJIICPIKAHUH CIICIIM(PUICCKUX YCIOBHUH.

MarepuaJjbl 1 METOIbI
Hamu Obuin mpoBeseHbl uccienoBaHusl Ha 0aze jnabopaTopun Kadeapbl
3oo0moruu U dKoJOruM MHCTHTYTAa OMOXMMHUYECKUX TEXHOJIOTHHA, SKOJOTHH H
bapmanuu (MBTO®). COop Martepuaiia mpoU3BOIUIICS C MOMOIIBIO MUHIIETA U3
HECKOJIbKUX UCTOUYHUKOB:
1) r. Cumdepornons, borannueckuii cag um. H.B. Barposa;
2) Tlobepexbe mbica TapxaHKyT, OKpeCTHOCTH «Hariu 100Bu»;
3) r. AnymiTta, OKpPeCTHOCTH KPErnocTH AJTyCTOH.
[ToMuMO OTJIOBIIEHHBIX MOKPHUI[ OBUIM TakKe TMOJy4eHBbI 00pasiibl
cybcrpaTta oobemom 70 400 M1, B KOTOPBIX B TIOCIIEJCTBUU COJIEPKAIaCh 4acTh
OTJIOBJICHHBIX MOKPHII.
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B TeueHne HECKONBKHMX MECSIIEB BEJIUCh HAONIOJCHUS 33 aKTUBHOCTHIO,
CMEPTHOCTHIO M TJIOJIOBUTOCTHIO MOKPHIL ABYX Tpynm (KUBYIIUX B CyOcCTpare,
NOJIYYEHHOM Ha MecTe cOopa U B YCJIOBMSX, CO3JIaHHBIX HCKYCCTBEHHO C
npuMeHeHueM 0oliee TOCTYMHBIX cyOcTpaToB). Mcnonb30Baliuch TEPMOMETPHI U
TUTPOMETPBI ISl OLIEHKH TEMIEPATYPbl U YPOBHS OTHOCUTEIBHOW BIIAKHOCTH.
KoHTelHEPBI CTABUINCH B PA3JIUYHBIE YACTH ayIUTOPUHU C LIEJIBIO JOCTUKEHUS
KeJIaeMOU CpeTHECYTOYHOM TeMIIEpaTyphl. Y POBEHB BIAXKHOCTH ObLJI OCHOBAH Ha
ONTUMAJHFHOW BJIAYXHOCTH JUIsI pacTeHUH W pacturenabHoro omana (mo 70 %).
HckitoueHne COCTaBISIOT CYNPaJIUTOPAIbHbIE BHUJIIBI — BIAXKHOCTH 10 85 %.
B kavectBe HcTOYHMKA Oe€lika HCIOIB30BAJICA KOPM JUIsl PHIO C BBICOKUM
IPOLEHTHBIM COJepKaHuEM OerKa.

Pe3ybTaThl 1 HX 00CyXK/IeHNE

B uccnenoBanuu ¢purypupoBalii HECKOIBKO BUIOB MOKPHIL, pa3/IeICHHBIX
10 CIEAYIOIIUM Ipynmnam:

1) MokpHIIbl, TPEATIOYUTAIONINE YIACTKH JICCHBIX OMOT€OIICHO30B;

2) MOKpHIIBI, TMPEANOYUTAIOIINE CYIPATUTOPATIBHYIO 30HY (BBIOPOCHI
MOPCKHX BOJIOPOCIIEH, OMbIBa€MbI€ MOPCKOU BO/IOM);

3) Mokpuiipl, MPEINOYUTAIONIMEC 30HBI, IOJBEPrIIHECS CHIBHOMY
AHTPOMOTEHHOMY BIIHSIHUIO.

Oourartenu JecHbix ouoreoumeno3on (Porcellionides sp., Trachelipus sp.,
Cylisticus  convexus).  OcHoBHbIMH  (haKTOpamMH,  CIIOCOOCTBYIOIIMMHU
PA3MHOXEHHUIO U TOJJIEP)KAHUIO aKTUBHOCTU KUBOTHBIX MOCITYKUIIU: CO3JaHUE
U COXpaHEHHE ONTHUMAILHOTO YpoBHS BiaxHoctH (60-75 %) (opomenue pa3 B
TpO€ CYTOK), MOJJepKaHue TemmneparypHoro ontumyma (+10..+24 °C),
UCKYCCTBEHHBIH CyOCTpaT, UMHUTHPYIOUIUN MPUPOIHBIN: (HepMEHTUPOBAHHBIM
nyOOBBIN Omaj, JTUNIAWHWKA, HEOONBIIOE KOJIMYECTBO O€lka W KabITus.
ITo cpaBHEHMIO C KOHTPOJIBHOW TPYIIOW HCCiIeayeMas Ipynia OpraHu3MOB
JEMOHCTPUpPOBAA  MEHBIIYIO CMEPTHOCTh UM OOJBIIYI0  aKTUBHOCTb.
[TpenmonoxxurenbHO, TaHHBIE U3MEHEHUS CBSI3aHBI CO CBEJICHHOW K MUHUMYMY
aKTUBHOCTBIO XUITHUKOB, OOUTAIOIINX B CYyOCTpaTe, U3bATOM U3 IPUPOIbI, a TaK
K€ HaJMYMM MOCTOSIHHOTO HCTOYHMKA Oenka. B rpymnme ¢ ecrecTBEeHHBIM
cyObcTpaToM d4epe3 HEKOTOpOoe BpeMs ObUT OTMEYEH BHYTPUBHUIOBOM
KaHHMOAIu3M, NMPUBEIIINN K YrHETEHUI0 W rubenu nomyssuuu. Mcxons us
OTBITA, MOJYYEHHOTO B X0/1€ pa0OThI C MOKPHIIAMH, HAMU ObLII0 OOHAPYKEHO JIBE
3aBUCUMOCTH:

1) KanauOanu3M Kak BapuaHT TMOBEJICHUS, HE COBCEM XapaKTCPHOTO IS
MOKPHII IPOSIBIISIICS MOCJIE MPEKPAIIEHUSI MHTEHCUBHOT'O KOPMIJICHUS OEITKOM.

2) Kanuubann3M Tak jke MPOSBISUICS B YCIOBHAX Jcduimra Oelka,
KOTOPBIA YaCTUYHO BO3MEMIAJICS 32 CUET MoeaHus cebe mo100HbIX.

Oourarenn cynpagutopaiabHoii 30Hbl  (Armadilloniscus ellipticus,
Halophiloscia cf. couchii). OcHoBHbIMEH (aKTOpaMH, CIIOCOOCTBYIOIIMMHU
Pa3MHOXEHHUIO U MOJIEPKAHUI0 aKTUBHOCTH KUBOTHBIX, MOCITYXHUJIH: CO3JJaHUE
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U COXpPaHEHHEC ONTUMAJIBHOTO ypoBHS OTH. Biaxuoctu (70-85 %),
temriepaTypubiii  ontumyM  (+5..+20°C). Mokpuimbl B  KOHTEHHEpe C
€CTECTBEHHBIM CyOCTpaTOM JIE€MOHCTPUPOBAIM 00Jiee BBICOKYIO aKTHBHOCTh U
IJI0/IOBUTOCTh, COXPAaHSIS €€ Ha MPOTSKEHUH TPEX MOKOJICHUH, CHIMUTHPOBAHHBIE
ycioBust (pparMeHThl (HepMEHTUPOBAHHOM JPEBECHHBI U AyOOBOTO OIaja,
CMOYCHHBIE COJIOHOBATHIM PAaCTBOPOM BOJIbI, HICTOYHUK O€lka) HE MPUBEIU K
0XKMJAEMbIM pe3yJbTaTaM, HOMYJISIUS MOKpPHI[ BbIMepiia coycTs 15 cyTok.
EctecTBeHHBII cyOCcTpaT mpeacTaBisii cOO0H OCTaTKH BOAOPOCIIEH, CMOUYEHHBIE
MOpPCKOW BOJAOW, MOMYJISILMS MPOJOJDKajda HOPMAJIbHOE CYLIECTBOBAaHUE Ha
MPOTSHKEHUU 0oJiee 4eM 6 MecsIIeB MPU OPOIICHUH U3 MTyJIbBEpHU3aTOpa MPECHOM
BOJOW pa3 B CyTKH, NEpHOAMYECKU (pa3 B MeCsAL) NPOU3BOAMIACH YaCTHYHAS
3aMeHa cyOcCTpara 3apaHee 3ar0TOBICHHBIMH MOPCKUMH BOJOPOCISIMHU, KOTOPBIE
pa3MayuBaiM B HEOOJBIIOM KOJIMYECTBE NPECHOW BOABI. JIUMUTHpPYHOIIMM
(akTOpOM €CTECTBEHHOW MOIYJISIIUU TaK ke ObLJI YPOBEHb COJEHOCTU — IPH
JUINTEJIbHOM OINPECHEHWH CyOcTpaTra HaOII0AAIOCh BPEMEHHOE CHH)KEHHE
yucieHHocty nomyssitus (10 20 %).

Oourtateau antponomneno3oB (Armadillidium pallasii, Armadillo
officinalis). OcHoBHBIME (aKkTOpamMH, CIIOCOOCTBYIONIMMHU PA3MHOXKEHHIO U
NOAeP>KaHUI0 AKTUBHOCTHU MOCITY>KUJIN: CO3/IaHUE U COXPAaHEHHUE ONTUMAIIBHOTO
ypoBHs OTH. BiaxkHocTH (50-60 %), opoliieHne pa3 B 1BO€ CYTOK, NOAACpKaHKE
TemrneparypHoro ontumyma (He Oonee +24 °C), UCKYCCTBEHHBIM cCyOcCTpart,
UMUTUPYIOIIMA TPUPOAHBINA: JpPEBECHHA, TOpa)XeHHass OeJoil THUIBIO,
JUIIAMHUKY, HEOOIbIIOE KOJIMYECTBO Oeska (5 I' Ha MOMyJIALMIO Yepe3 JeHb) U
HaJu4Yue HEOOJbIIUX U3BECTHAKOBBIX YKPBITUU. [lonmynsiiiuu 1eMOHCTpUpOBAIIH
OTHOCUTEIILHO CXOXYI AaKTUBHOCTH, OJHAKO WHTEHCHUBHOCTb Pa3MHOKCHHUS
ObLy1a BbIlIE MpUMepHO B 1.2 pa3a y rpynibl, )KUBYILEH Ha cyOCcTpare, CO3JaHHOM
UCKYCCTBEHHO.

3akiouenue

Takum 00pa3oMm, CTOUT OTMETUTb, UYTO TEPBUUHBIMU (PaKTOpPAMH,
BJIMSIIONIMMHA Ha aKTUBHOCTh HEKOTOPBIX KPBIMCKHX BHIoB Oniscidea MoxHO
CUMTATh TEMIEPAaTypy U  BIAXHOCTb, MPEBBIIICHUE WJIH  CHIDKCHHE
PEKOMEHYEMOT0 YPOBHS KOTOPHIX HEU3MEHHO MPUBOJUT K YTHETCHHIO U THOETN
nomyJsiuu. BropuuHbiM GakTopoM siBiseTcs caM cyoctpat. B ciydasx, korna
cyOcTpaT HENOCTAaTOYHO CHelU(pUYEeH, CTOUT MOA00paTh MCKYCCTBEHHBIM
cy0OcTpaT, OCHOBAaHHBIM Ha KOMIIOHEHTAX, CXOAHBIX U OJIM3KUX K €CTECTBEHHBIM.
He pexoMeHayeTcsi uCMONB30BaTh CyOCTpaThl, OCHOBAaHHBIE Ha KOKOCE,
MIOCKOJIBKY €ro Ype3MEpHOE HCIOIb30BAaHUE MOXKET TMPUBECTH K Tudenu
NoMyJISIUU (KOKOCOBAsi CTPYKKa MJIOXO YCBAMBAETCsl MOKpHIlaMu). B ciyuasx ¢
rafoQUIbHBIMU  CYNPATUTOPATBHBIMA OPTaHU3MaMU TOJOOHBIA TMOAXOJ HE
cpaboTai B CBsI3M ¢ UX BhICOKOM crienrduunocThio (Komuii, bonnapenko, 2020;
[TpoxomoB, Typb6anoB 2015). IIpu 3TOM ecTecTBEHHBIN cyOCTpaT (BBIOPOCHI
MOpPCKHX BOJOpOCIEH) B COYETAaHUU C YBIAKHEHUEM dYepe3 JCHb IMO3BOJIUII
JIOBECTH B XOJI€ JKCIEPUMEHTA MOMYJISLHUI0 CYyNpaTUTOPAIbHBIX MOKPHIL /10
TPETHETO NTOKOJICHHUS.
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Summary
FEATURES OF THE MAINTENANCE OF SOME SPECIES
OF CRIMEAN WOODLICES (ISOPODA: ONISCIDEA)
IN CONDITIONS CREATED BY MAN

Aleksey Dygan
Crimean Federal University named after V.l. Vernadsky, Simferopol, Russia

The article describes some features of the content of Crimean woodlices in
laboratory conditions related to their biological role in the occupied natural
substrates. The results of observations of the vital activity of isolated populations
of woodlices on simulated and natural substrates are described.
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OCOBEHHOCTU PA3ZBUTUA HUM® THTAHTCKOI'O
KY3HEUYUMKA SILIGUOFERA GRANDIS
(ORTHOPTERA: TETTIGONIIDAE: PHYLLOPHORINAE)
B TABOPATOPHBLIX YCJIOBUAX

A.H. Kypasiaes', T.B. Komnanuesa®

'Kadenpa 300morun MHCTUTYTA 300TEXHUH U OUOJIOTHH
PIAY-MCXA um. K.A. Tumupsszena, r. Mocksa, Poccus,
2Otaen DHTOMOJIOTMH MOCKOBCKOI0 3001apka, I. Mocksa, Poccus

I'mranTckuit xy3neunk Siliquofera grandis (Blanchard, 1853) Bxomut B
monotunuueckuii pox Siliquofera momcemetictea Phyllophorinae. Buggl,
IpUHAJUIeKAIINE K MOJACEMENCTBY, 00Jada0T pa3pociieiicss nepeaHecuHKOH,
WIH «KAIIOIOHOMY, KOTOPBIN 3aKphIBA€T CBEPXY U C OOKOB MOYTH BCE TEJIO HUM(D
(IMYMHOK) CTapUIMX BO3pPAaCTOB, @ Y MUMAaro — rpyJb, OCHOBAaHHUE KPBUIbEB H
NEPEeHIOI YacTh Opromika. M3-3a HanMuus «KamroIIOHa» XapaKTEpHBIA JUIs
OOJBIIMHCTBA  HpelacTaBuTeneid  cemeilictBa  Tettigoniidae — KpbLIOBOM
CTPUAYJIALMOHHBIN anmapat y S. grandis 3aMeHeH crielaibHbIMU CTPYKTYpaMu
Ha BBIPOCTaxX HIDKHEH CTOPOHBI 3aTHETPYAHM M Ta3uka 3aJHuX Hor. S. grandis
obutaer Ha octpoBe HoBasi ['BUHEs M Ha HECKOJIBKUX MEIKHX OKPYKArOUIUX
oCcTpoBax, a Takxe Ha ceBepe ABcrpanuu (Karny, 1924; Rentz et al., 2009).
S. grandis uMeeT B CBOEM JKU3HEHHOM ITHKJIC 5 THUYNHOYHBIX BO3PACTOB.

Llenp uccnenoBanus cOCTOsIa B U3y4EHUH OCOOCHHOCTEN pa3BUTHSI HUM(Q
S. grandis npu coepkaHuK B TAOOPATOPHBIX yCIOBUSX. [1J1s 3TOr0 TpeOoBaIoCh
PELINUTD CIAEAYIOIINE 3a/1aUu:

— W3YYUTh pa3MEpHbIC IOKa3aTeNM M COCTOSHHE SIUIl TMOCJE TMepuoja
WHKYOa1uu;

— U3YyYHTh TUHAMUKY Pa3BUTHS, MacCy W Bpems mosiBiaeHUs HUM® ¢ 1-ro
HuMdansHOro Bo3pacta (L1) mo 5-# (L 5), a Takke umaro;

— omnucaTh HUM(BI M UX OCOOCHHOCTH, a TaK)Ke M3MEHEHHE MOBEICHUS U
IMPU3HAKOB HA KaXX/I0M JIMUMHOYHOM BO3pACTE.

[TapameTpsl, UCTIOTB30BAHHBIE ISl U3MEPEHHUS SIUIL; JJIMHA sTiIa, ITHPUHA
gifila, Hanmuuue aedopManuu siina, BbIIUIa JU HUM(pa u3 sina. Sina c
nepopMmarueil SBISIIOTCS HEOIUIOJOTBOPEHHBIMU M M3 HUX HE MOTYT BBIUTH
HUMGBI. OHU U30THYTHI U PUILTIOCHYTHI C BHYTpeHHEH cTopoHbl. Onpesenenue
pa3MepoOB ULl MPOBOJUIINCH METPUYECKOMN JIEHTOM.

[TapameTpsl, HCIOIB30BAHHBIE JIs1 U3MEPEHUsT HUMQ: JJIMHA Tella, AJuHA
NEepEeTHECTTMHKY, ITUPUHA TePEIHECTIMHKY, JJIMHA 3aJHEH HOTH, UIMHA 3aJJHETO
oenpa u Bec HuM@. OrmnpeneneHue pa3sMepoB JIMYUHOK TMPOBOJAMIIUCH
meTpudeckoil sentoil. Kaxknas nHumda ¢ukcupoBamack pykamu, TMOCie
IPOBOAMJIOCH H3MEpPEHUE KaXJ0ro BbIOpaHHOro mnapamerpa. Macca HUMQ}
M3MEPSIIACH C TOMOUIBIO FOBEIUPHBIX JIEKTPOHHBIX BeCOB PT300 ¢ TOUHOCTHIO
B3BemrBanus 0.1 r.

Hust  conepxanus S. grandiS HaMM  UCHONB30BaJCS  TEppapuym
BepTUKaNbHOTO TuUma ¢ pasmepamu  30x30x45(H) cM, cHaOX)eHHBIH
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BCHTUJISILIMOHHOM CETKOM HAa BEpPXHEW CTOPOHE U HAIIOJHEHUEM B BHUJE
pa3Ho00pa3HBIX BETOK BHYTPHU. Y CIIOBUS COepKaHus: Temmeparypa +25..+26 °C,
OTH. BJIQXHOCTb Bo31yxa — 60-65 % (mipu exeJHeBHOM ONMPHICKUBAHUU CyOCTpaTa
U CTEHOK CaJIKa), IPOJOKUTEIHHOCTh CBETOBOTO AHS 12 vacoB. J{is kopmiieHus
HCIIOJIb30BAIMCH CBEXXHE U CBEKE3aMOPOKEHHbIE 0OJMCTBEHEHHbIE BETKH 1y0Oa
U BETeTUPYIONIUE MOOETH MaJIMHBI, TOJIbKU arnelbCUHA U sI0JI0Ka, M (PparMeHThI
O0aHaHa, a B KauecTBe OEJIKOBOM MOJKOPMKH — CyX0l raMmmapyc. s oTkinaaku u
WHKYOaIuu Uil MPUMEHSUIUCh TTyOOKHE TUIACTUKOBBIE €MKOCTHU, 3allOJTHCHHBIC
Topdom. CyOcTpar ¢ silliaMmu eKeHEBHO OMPBICKUBAJICS U3 MyJIbBepU3aTopa.

Cryctst HEKOTOpO€ BpeMsi MOClie OKOHYATEbHOTO BhIX0OAa HUM( U3 Sull,
KOKIYI0 €MKOCTh ¢ TOpdoMm Tpedyercs MpocesTh uepe3 CUTO AJiA MOJCYETa,
U3YYCHUS pa3MEpHBIX TTOKA3aTeNel U OIIEHKU COCTOSIHUS SIHII.

OO011ee KOTUYECTBO ML, OTJIOKEHHBIX OJTHOM CaMKOM 3a NEPHO/J KU3HHU,
coctaBuio 209 mr. Kaxmoe sifio mocne mojacyeTa M3MEPsUIOCh MO JUIMHE |
mmmpuHe. Cpeansis jumHa suil coctaBuna 12.074+0.04 MM, MUHUMalIbHASL ITTMHA —
10 MM, makcumanpHas juHa — 13 MMm. CpenHsisi IIMpPUHA SUIl COCTaBUJIA
2.46+0.03 MM, MUHUMAITbHAS IIUPUHA — 2 MM, MaKCUMaJIbHAS MMUpUHA — 4 MM.

[To 3aBepmieHHI0O U3MEpPEHUN SUIA TPYHNIUPOBAIUCH TO CIETYIOITUM
npHU3HAKaM:

1. no Hanuuuio nedopmari 000JIOUKH SHULL

— sitia 6e3 nedopmarum — 182 mir.;
— siina ¢ nepopmanmeii — 27 mr.;
2. TIO YCIICIITHOCTH BBIXO/1a HUM{} U3 SIHII.
—  sfifI1a, U3 KOTOPBIX BBITIUTA HUM(BI — 148 mT.;
— fiilla, U3 KOTOPHIX HE MPOM3O0NLIO BHIXOJAa HUM(} MO KAaKUM-THOO
npuanHam — 61.

[Tocne 62-84 cyToxk MHKyOaIuu U3 Ml BRIXOJAT HUMPBI 1-TrO BO3pacta
(L1), xoTopble 3aTeM MPOOHPAIOTCS Ha TOBEPXHOCTh dYepe3 CyOcTpar,
comepxkamuii suna. Jimd 3amuTel OT TOBPEXKACHUW NPU NEPEMEIICHUN B
cyOCTpare MX TEJIO MOKPHITO MOXO0XKEW Ha «UeXO» CIeHUaTbHON 000JI0UYKOM.
B KOMIaKTHOM COCTOSIHUH, ITYJIBCHPYIONIUMHU JBHKEHUSIMH, TOJIOBOM BBEpPX
HUMOBI «TpOoOMBaOT» cebe MyTh Ha MOBEPXHOCTh. llocime BbIxoga HUMQBI
cOpachIBAIOT «UEXOJ» U pacrlpaBisioT KoHeuyHocTH. Humdbr 1-ro Bo3pacta (L1)
MOYTH TOJHOCTBIO 3€JICHBbIE, C BEHTPAJIBbHON CTOPOHBI CBETJIEE; OCHOBAHMS
KTYTUKOBUJIHBIX AHTEHH JKEITOBAaThle, MEXJy AaHTCHHAMH pacrojaraercs
IPOCTOM TJIA30K JKENATOro 1BETa, 2 APYTUX MPOCTHIX IJIa3Ka PAcHOIararoTcs Mo
OoKaMm KenToi mojockl, Mexay (aceTouHbIMU I1azaMu. Ha 3Toli ctaguu enie He
HAOJIO/IaeTCsl  pa3pacTaHue  TMEpeAHECHMHKA  —  «KamomoHay.  Kpas
NEepeTHECTTMHKY Taakue, 6e3 3yonoB. CayxoBoi anmapat Ha rOJICHSIX MEePEIHUX
HOT OTCYTCTBYeT. HUMQBI MPOSABIAIOT MHTEPECHOE 3alIUTHOE ToBeneHue. OHu
NPWKAMAIOTCA K TOBEPXHOCTH JIMCTA, BBITATUBAIOT AHTCHHBI BJOJIb Tela,
BBIIPSIMIISIFOT 3a/IHME€ HOTM M CUAST B TaKOM Mo03€, 3aTauBIIMCh, JOCTATOYHO
nonaroe BpeMs. [lonoOHoe nmoBeaeHne HaOMIOAeTCs Y IPYTUX BO3PAcTOB, HO YiKe
HamMHOro pexe. Bo Bpems nuupku Ha 2-oif Bo3pact (L2) Humda moxer
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HETIOJIBUKHO BUCETh, 3aLICTIMBIIUCH HOTAMH 3a CTAPYI0 XUTHHOBYIO 000JIOUKY 10
12 yacos, moka He pacHpaBsITCSI KOHEYHOCTH U HE 3aTBEPACIOT MOKPOBBHI.

[TosiBnenue nepBbix HUM(D 2-ro Bo3pacta (L2) MokHO HaOdIOATH Yepe3
17-20 cyTok mociie BbIXo/a u3 Aull. Y HUX CHIIBHO Pa3pacTaeTcs MepeHeCInHKA
U 00pa3yeTcsl «KaIiolloOH» JIAHIIETOBUIHON (POPMBI C TMOJOCOH, MPOXOISIIE
gyepe3 BCIO MOBEPXHOCTh IMOCEPEIUHE, YCESHHBIM 1O BCEMY Kpar MEIKUMHU
CrilaKeHHbIMU 3yOriamMu. «Kamoimon» nNokpbIBaeT rpyAb U MPUMEPHO MEPEIHIO0
noJIoBUHY Opromka. Ha mepeaHei yacTu KamromoHa BRIASISIFOTCS 10 2 KPYIHBIX
TEMHO OKpAaIIeHHBIX 3y01a ¢ Kaxaou ctoponsl. Eie o 1 yBennueHHOMY 3yO11y
MOHO HaOJIOAaTh B ero cpeaHeit yactu. Ha ronensx u 6enpax hopmMupyrorcs
MUNUKA. TakKe TMOSABIAIOTCS TMapHbIe 3a4aTKW ME30- M METacCTePHAIbHBIX
TUTACTUHOK (MeTacTepHaIbHBIC TUIACTUHKU HMCIONB3YIOTCS UMaro MpH HOXKHOM
crpunysiun). Okpacka OoJbIIel YacTy Teja 3eJieHas, OHAKO WICHUKH JIaroK,
TOJICHH, BEPIIMHBI Oenep, Kpas MepeAHECTIMHKN U JKTYTHKH aHTE€HH TEMHEIOT.
Ha nepenHux TOJEHSAX TOSBISIETCS CIIyXOBOM ammapaT OBAJIbHOU (OPMBI
OTKphITOro TUia. CTaHOBSTCS 3aMeTHBI 3a4aTku 11epok. Co 2-ro Bo3pacrta (L2) y
HUM( B TIpoIIecce pa3BUTHS MOXKET MPOSIBIATHCS U3MEHYMBOCTH B OKPACKe, IIPH
3TOM HEKOTOPBIE OCOOM «HOPMAIBHOTO» 3€JIEHOT0 I[BETa MOTYT MPHOOpecTH
TEMHO-KOPHUYHEBYIO0 OKpacKy. Ho mnpu cneayromeil iauHbKe HUM@BI CHOBa
IPUOOPETAIOT KHOPMATBLHYIO» 3€TIEHYI0 OKPACKY.

[TepBeie HuUMpBI 3-T0 Bo3pacta (L3) MOSABIAIOTCS CIYCTS OKOJIO
16-20 cyTox mocne nuHbkd Ha Lo wmim 33-40 cyTok mocnie BBIXOAa U3 SHIIL.
«Kamromion» paspacraeTcsi 1 HTOKPHIBAET OPIOIIKO TOTHOCTHIO CBEPXY U C OOKOB.
YBenuuMBaOTCs MIMIUKY HA TOJICHSIX, Oe/Ipax U 3yOIIbl Ha «KAMIOIIOHE». Y HUM(
3-ro Bo3pacTa (L3) cTaHOBSTCS XOPOIIO Pa3IMYUMBI MTOJOBbIE TPUIATKH CAaMIIOB
U CaMOK. 3a4aTKy M€30- U METACTEPHAJbHBIX TUIACTUHOK CTAHOBSTCS XOPOIIO
BBIPQXCHBI U OTIIMYAIOTCS 00JIee SIPKUM [IBETOM.

Humdnr 4-ro Bospacta (Ls4) BmepBble mosBisioTcss uepe3 20-26 cyTok
nocyie TuHBKA Ha L3 miam 53-66 cyTok mocie BbIxoma u3 suil. llosBistorcs
MOJIOBBIE pa3nuyus B pazmepax. CaMKu CTaHOBATCS HEMHOTO KpYITHEE CaMIIOB IO
BCEM I[apaMeTpaM. 3aMETHO YBEJIMYMBAIOTCA B pa3Mepax CyOreHHUTaJIbHas
IUTACTHHKA, IEPKU Y CAMIIOB U SIUIIEKIIA]T Y CAMOK, KOTOPhIE HAUMHAIOT BBHICTYTATh
3a 3aJIHAN Kpall «KamomoHa». Y caMIIOB CyOreHUTalbHbIE TIACTUHKU U LIEPKH
TEMHEIOT 70 KOPUYHEBOTO 1[BETA, a Y CAMOK SIUIIEKJIAa]l MOJKET CTaTh YyTh TEMHEE,
yeM oKpacka Opromika. HaunHas ¢ 3Toro Bo3pacta, Koraa HUM(QbI CUISAT Ha pyKax,
MOKHO TOYYBCTBOBAaTh M3/IaBa€Mble TEPPUTOPHAIBHBIC BHOpAIMd B OTBET HA
pasapaxeHue U HEKOTOPOEe BpeMs Mociie Hero. TeppuTopuaibHbIe CUTHANBI, HE
COTIPOBOXKIAIONINECS BUIUMBIMU JBUKCHUSMU TEla, MOTYT OBITh BBI3BAHBI
COKpaIlleHUEM MBIIII[-AaHTaTOHUCTOB TPYJHON KJIETKH U, BO3MOXKHO, HOT
(Korsunovskaya et al., 2020).

Bpewmst mosiBiieHn# mepBBIX HUM(Q CaMIlOB U caMoK 5-ro Bo3pacta (Ls)
paznmuuaetcs. Humdsl caMi10B MociegHero Bo3pacta MOXKHO HAOMIOAATh uepe3
16-20 cyToxk nocne nosiBienus L4 mnu uepe3 69-86 cyTok mociie BbIX0a U3 SUIL.
AHasiornyHo, HUM(BI CaMOK — MOSBIsOTCS depe3 19-25 cytok mocne Ls mnm
yepe3 72-91 cyTok nociie Bbixoia u3 siull. CyOreHuranbHas MmIacTUHKA, LEPKU Y
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CaMIIOB W SIWIEKIA] Y CAMOK BBIPACTAIOT €Ie OOJIbIlIe, 3HAUYUTEIHLHO AaJIbIIe
BBIXO/IS1 32 MPEIENbI 33/IHET0 Kpast «KAMIoIIoHay. ['0IeHn ycessHbl pOo10JIbHBIMU
psiaaMu HEOONBIIMX IIUIOB. TeppuUTOpHATbHBIE CHTHAJBI CTAHOBSTCS Yalle M
cuIIbHEee. 3a4aTKU KPBUIbEB OCTAIOTCS CKPBITBIMH MOJ «KamomoHoM». OKpacka
Tena u ¢popMma «karmromonay ¢ Lz o Ls mouru He mensiercs. [locne 21-26 cytok
wi 90-112 cyTok mocie BbIX0/1a U3 SUI] TOSIBIISIIOTCS TIEPBBIE UMAro CamIioB, a
MEPBBIC UMAr0 CAMOK TOSIBIISIIOTCS TTociie 27-32 cyTok win nocie 99-123 cyTok.

Tab6muua 1./ Table 1.
Cpennue pa3mepbl 1 Macca HUMG U umaro S. grandis B Hagaie Kaxmaoro
Bo3pacrta (N=10). / Medium size and weight of nymphs and imago S. grandis
at the beginning of each instar (n =10).

Bospact duauna JInuna Hlupuna |[dauna Jdnuna Macca (r) /
HuM¢ | Tesia (MM) mepeaHe- mepeaHe- |3aaHel sagnero | Weight
(L) / / Body CIMHKHM | CIIMHKHM | HOI'H oeapa )
Instar | length (Mm) / (Mm) / (Mm) / (Mmm) /
of (mm) Pronotu |Pronotu |Hindleg |Hind
nymph m length 'mwidth |length femur
(L) (mm) (mm) (mm) length

(mm)
o /
sex (0193 ]% 9 3|? I % I|T
L: 10 3.5 2.5 20 8 0.1
L. 13 10 6 24 11 0.6
Ls 22 20 12 30 14 1.5
L4 40 | 44 | 37 | 40 | 21 | 23 | 45 49 | 21 | 23 | 32 41
Ls 52 | 57 | 43 45 | 24 | 25 | 67 69 | 33 | 34 | 59 6.7
Mvaro/ 115 151 48 51 27 26 83 86 44 50 121 127
Imago

[o pe3ynpTaTtam aHamM3a MOMYYEHHBIX JAHHBIX MOXKHO C/IETATh CICTYIOIINE
BBIBOJIBL:

1. O6miee KoMMUECTBO SUIL, TToJTydeHHOe oT 1 camku, coctaBuino 209 s,
B xnagkax npeo6iananu sitia 6e3 nepopmanuu — 87.08 %, sun ¢ nepopmanmeit
okazanoch 12.92 %, T.e. sun 6e3 gedopmaiuu okazanock B 6.7 pa3 Oosblie, 4yem
¢ nedopmanueit. Humdnr yenemno Boinymu u3 70.81 % sui. CiaegoBaTenbHO, UX
OKa3aJioch MpUMEPHO B 2.4 pa3a Ooiiblie, YeM HEBbIIeAMUX. TakuM oOpazom,
yCHENIHOCTh Bbixosia HuM@ coctaBumna 70.81 %.

2. MyUHUManbHBIN IEPUOJT PAa3BUTHS KYy3HEUHMKOB OT Hayaia MHKyOaIuu J10
UMaro y camioB 3aHsn 152 cyTok, y camok 161 cyrok. MakcuManbHBIN EpHOT
pa3BUTHS Ky3HEUMKOB y caMioB 3aHs1 191 cyTok, y camok 207 cyTOK.

3. CpenHee BpeMs pocTa OT JIMHBKM 10 JUHBKH HAa BCEX BO3pacTax
21.8 nueit. Cpennue pazMepsl Tena ¢ L1 1o umaro ysenuuuBatotes B 11.2 paza 'y
camiioB 1 B 12.1 paza y camok. CpenHssi ajiMHa nepeaHecnuHku ¢ Ly 1o umaro
yBennuuBatores B 19.2 paza y camuoB u B 20.4 pa3a y camok. Cpeansisi uupuHa
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nepeaHecnuHkuy ¢ L1 1o umaro yBenuunBarotest B 7.7 pa3za 'y caMioB U B 7.4 pa3a
y caMok. CpenHsst ayinHa 3ajiHeit Horu ¢ L1 1o umaro yBennuuatores B 4.1 paza
y camioB # B 4.3 paza y camok. Cpenuss aivHa 3agHero oemapa ¢ Li 1o umaro
YBEJIMYMBAIOTCA B 5.5 pa3za y camIioB u B 6.25 pa3a y camok. Cpennsist macca ¢ Ly
10 umaro yeenuuuparorcs B 121 paz u B 127 pa3 y camox.

Puc. 1. IIponecc muupku HUMDBI 1-ro Bo3pacta Siliquofera grandis. ®oro: A.H. XKypasnes. /
Fig. 1. The process of molting of 1% instar nymph of Siliquofera grandis. Photo by: A. Zhuravlev.

[TomuMo pa3mepoB, MoBeAeHUE HUM( TOXKE H3MEHSAETCS C POCTOM.
VYBenuuuBaeTcs MX aKTUBHOCTH MO Mepe yBEIMYEHHs BO3pacToB. C KaxKIbIM
BO3pPAacTOM OHHU BCE PEKE 3aTaUBAIOTCA, IPUKABUIUCH K JIUCTOBOM MOBEPXHOCTH.
TeppuTopuanbHble CUTHAIBI HUM($ MOKHO MTOYYBCTBOBATh 0€3 IOMOJHUTEIHHOM
anmnaparypbl, HaUMHas yxke ¢ 4-ro HUM¢aabLHOro Bo3pacTa.
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Puc. 2. Paznuuus B okpacke y HumM@ 2-ro Bozpacta S. grandis. ®oto: A.H. Xypasxes. /
Fig. 2. Color differences in nymphs of the 2" instar of S. grandis. Photo by: A. Zhuravlev.
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Summary
FEATURES OF THE DEVELOPMENT OF NYMPHS OF THE
GIANT KATYDID SILIGUOFERA GRANDIS (ORTHOPTERA,
TETTIGONIIDAE, PHYLLOPHORINAE) IN LABORATORY
CONDITIONS

Artem Zhuravlev', Tatiana Kompantseva?

'Dept. of Zoology of the Institute of Zootechnics and Biology
of the RSAU-MAA named after K.A. Timiryazev, Moscow, Russia,
*Entomology Dept. (Insectarium) of the Moscow Zoo, Moscow, Russia

The giant katydid Siliquofera grandis (Blanchard, 1853) is a monotypic
genus of the subfamily Phyllophorinae. Species belonging to the subfamily, have
enlarged pronotum, or “hood” that covers the top and sides almost all of the body
of the nymphs (larvae) of older instar. S. grandis lives in New Guinea and several
surrounding Islands and in Northern Australia (Karny, 1924; Rentz et al., 2009).
S. grandis has a life cycle of 5 instars.

The purpose of the work is to measure the size and time of appearance of
nymphs from the 1%t nymphal instar (L4) to the 5™ (Ls). The course of the work
includes a description of the nymphs and their features, also changes in behavior
and feature at each larval instar.

The parameters used for the measurement are: body length, pronotum
length, pronotum width, hind leg length, hind femur length and weight nymph.
Determination of the size of the larvae was carried out with a ruler. Each nymph
was fixed with hands, after which each selected parameter was measured. The
weight of the nymphs was measured on kitchen scales.

To contain S. grandis, we used a vertical terrarium with dimensions of
30x30x45(H) cm, equipped with a ventilation grid on the upper side and various
additives in the form of branches inside. Conditions of detention: temperature
+25..+26 °C, relative humidity — 60-65 % (with daily spraying of the substrate
and the walls of the cage), daylight duration of 12 hours. Leafy oak branches and
raspberry shoots, orange and apple slices and banana fragments were used for
feeding, and dry gammarus was used as protein feeding. Plastic containers filled
with peat were used for laying and incubating eggs.

After 2.5-3 months of incubation, nymphs of the 1% instar (L1) emerge from
the eggs. To protect against damage when moving in the substrate, their body is
covered with a special shell similar to a “cover”. In a compact state, with pulsating
movements, head up, the nymphs “breach” their way to the surface. After the
nymphs exit, they drop the “cover” and straighten the limbs. Nymphs of the 1%
instar are almost completely green, they are lighter on the ventral side, the bases
of the flagella of the antennae are yellowish, a simple yellow eye is located
between the antennae, two other simple eyes are located on the sides of the yellow
stripe, between the faceted eyes. The edges of the pronotum are smooth, without
teeth. There is no hearing aid on the tibias of the front legs.
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The appearance of the first nymphs of the 2" instar (L.) can be observed
17-19 days after leaving the eggs. Their pronotum grows strongly and a “hood”
of a lanceolate shape is formed. The “hood” covers the chest and about half of the
abdomen. Spikes form on the tibias and thighs. Paired rudiments of meso- and
metasternal plates also appear (metasternal plates are used by imago during leg
stridulation). The segments of the legs, tibias, tops of the thighs, the edges of the
pronotum and the flagella of the antennae darken. An oval open-type hearing aid
appears. The beginnings of cercus become noticeable. From the L2, nymphs may
show variability in color during development, while some individuals of “normal”
green color may acquire a dark brown color.

The first nymphs of the 3" instar (Ls) appear about 16-19 days after molting
on L or 33-38 days after leaving the eggs. The “hood” grows and covers the
abdomen completely from above and from the sides. At the Ls, the sexual
appendages of males and females become clearly distinguishable.

Nymphs of the 4™ instar (L) first appear 20-23 days after molting on L3 or
53-61 days after leaving the eggs. There are sexual differences in size. Females
become slightly larger than males by all parameters. The subgenital plate, the
cercus in males and the ovipositor in females, which begin to protrude beyond the
rear edge of the “hood”, noticeably increase in size. Starting from this instar, when
the nymphs are sitting on their hands, you can feel the territorial vibrations emitted
in response to irritation and for some time after it The territorial signals not
accompanied with visible movements of the body may be produced by contracting
the antagonist muscles of the thorax and possibly of the legs (Korsunovskaya et
al., 2020).

The time of appearance of the first nymphs of males and females of the 5" instar
(Ls) differs. Nymphs of males of the last age are observed on 16-18 days after the
appearance of Ls or 69-79 days after leaving the eggs. Female nymphs — after 19-21
days or 72-81 days by analogy. The subgenital plate, the cercus in males and the
ovipositor in females grow even larger and extend far beyond the posterior edge of the
“hood”. The rudiments of the wings remain hidden under the “hood”. The color of the
body and the shape of the “hood” from L3 to Ls almost does not change.

Growth from the 1% larval instar (L1) to the 5" (Ls) takes 69-79 days. The
medium growth time from molt to molt at all instar is 18.9 days. The medium body
length from L1 to Ls increases 5.2 times in males and 5.7 times in females. The medium
pronotum length from L to Ls increases by 13.4 times in males and 14.9 times in
females. The medium pronotum width from L; to Ls increases by 9.6 times in males
and 10.8 times in females. The medium hind leg length from L; to Ls increases by 3.3
times in males and 3.4 times in females. The medium hind femur length from L1 to Ls
increases by 4.1 times in males and 4.2 times in females. The medium weight from L,
to Ls increases 60 times and 65 times in females. In addition to size, the behavior of
nymphs also changes with growth. Their activity increases as their instar increase.
With each instar, they are less likely to hide, clinging to the leaf surface. The territorial
vibration is observed on 4-th nymph stage.
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PA3ZBEJEHUE HEKOTOPBIX BUJIOB TIAPYCHHUKOB
(LEPIDOPTERA: PAPILIONIDAE) B YCJIOBHSIX
MOCKOBCKOI'O 300ITAPKA

A.A. 3aropuHCcKui

Otnen DHToOMOI0TUM MOCKOBCKOTO 300mapka, r. MockBa, Poccus

B nocnennee BpeMsi B CBA3M C ONpPEICTACHHBIMUA TPYAHOCTSIMU B TTIOCTaBKaxX
KYKOJIOK TPOMHUYECKUX 0aboueK JIsi SKCHO3UIMU B MOCKOBCKOM 300IapKe
BO3HHK BOIIPOC O YACTUYHOM «UMIIOPTO3AMEIICHUN» U PA3BEICHUH HEKOTOPHIX
BuoB. [lapycuuku (cem. Papilionidae), xak omuu u3 Hambosee 3PPeKTHBIX
0aboueK, MPEeJCTABIISIOT 0COObI HHTEPEC IS pa3BEICHHS B IEIISIX SKCIIOHUPOBAHUSI.

[enb Hamel paboThl COCTOsIA B BBISIBICHUHN HanOoJee MOAXOASMIINX IS
pa3BeIcHHs B CPEAHEH T0JI0CE BUIOB TAPYCHUKOB U 00€CTIEUeHNN CTa0UILHOTO
U KPYTJIOTOJAMYHOTO Pa3Be/IeHUs HEKOTOPBIX U3 HUX.

B cooTBeTCTBUM € 3TUM HaMU OBUIN MMOCTABJICHBI CIETYIONINUE 3a0aUH:

1. BriOpatb Hanbomnee moAXos1IKe BUABI ISl pa3BEICHUS;

2. HaiiTu aHamoru KOpMOBBIX PACTEHHM, CIOCOOHBIC 3MMOBATH B OTKPHITOM
rpyHTE B ycloBUsAX [101MOCKOBBS;

3. PazpaboTaTh METOIMKY COAEp>KaHUS UMAro;

4. Tlo BO3MOXKHOCTH pa3paboTaTh MCKYCCTBEHHBIE MUTATEIbHBIE CPEIbl
JUISl TYCEHMIT;

5. Ompenenuth Hanbonee TEPCIEKTUBHBIE CIMOCOOBI  BBIPAIUBAHMUS
T'YCEHHUII JUTsl KaXKJI0T0 BHIA.

Buabl napycHUKOB

B MockoBckoM  300mapke  NPEACTaBICHbl  MPEUMYIIECTBEHHO
¢ununnuHckue BUbl 6adouek. «CTaHaapTHbIA HA0OP KYKOJIOK», TOCTaBIIsEMbIX
3 OUIKNNUH A Halleld SKCHO3UILHUH, OOBIYHO BKIIIOYAET B CEOSl HECKOJBKO
Bu10B pojaa Papilio, a rakke Pachliopta kotzebuea (Eschscholtz, 1821). Kpome
TOTO, MBI OOpaTW/M BHUMaHHE HAa HECKOJIbKUX MPEJCTaBUTENICH MapyCHUKOB
OTEUYECTBEHHOMU (hayHBbI, KaK MEPCICKTUBHBIX JJI pa3BEICHUS B HAIITUX yCIOBUSX.
B pesynbrate ObLIu BEIOpPaHBI CIETYIONINE BUIBI:

1. P. kotzebuea,

2. Byasa alcinous (Klug, 1836),
Papilio polytes L.,1758,
P. demoleus L.,1758,
P. lowii Druce, 1873,
P. dehaani C.Felder et R.Felder, 1864,
P. maackii Ménétries, 1859,
P. palinurus Fabricius, 1787.

© N kAW
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MeToauka coaepkaHusi UMAaro

Tak xak B cpemHel ToI0ce B 3MMHEE BpEMsI TO/Ia OYSHb MaJI0 €CTECTBEHHOTO
CBETa, a pa3Be/IeHHE TIAaHUPOBATIOCH KaK KPYTJIOTOAUYHOE, Mbl COJIEPKUM HMAaro
IPY TIOJIHOCTBIO HMCKYCCTBEHHOM OCBemieHuu. Jlisi comepkaHusi BCEX BHUIOB
UCITONB3YIOTC canku u3 BermeHnenHoro IIBX ¢ pasmepamu 120x60x70(H) cm, ¢
IIepIIaBEIMU ¥ PACKPAIICHHBIMU U3HYTPH CTCHKaMU. [lepenHssi CTOpoHa caakoB
IPEICTaBIAEeT CO00I pa3BUIKHBIE CTEKIISIHHBIE ABepIbl. OCBElIEHUE B caaKax
OCYIIECTBIISICTCS CexyIommmM o0pa3oM. Hama kaskapiM caikoM pacronararTes 1o
4 momuHecueHTHble Jammbl Sylvania Activa mormmHocThio 36 BT Kaxmas.
[ToTonOK B KaXJ0M caJKe MpeAcTaBiseT coOoi mpo3paunyro mieHky 19T, Ha
KOTOPOM JISKUT IUIACTHKOBAasi CeTKa, ¢ siueed 2x2 cM. Takas KOHCTPYKIIMS
MUHUMU3HPYET TOBPEXKICHUS KPBUILEB 0a00UeK, KOTOpPhIC MEHBIINE OBIOTCS B
MOTOJIOK, TaK KaK BHUJAT CETKYy, W JaX€ €CIM OHU €ro 3aJCBAal0T, KPBLIbS
MIPOCKATB3BIBAIOT TIO TJICHKE ¢ MUHUMAIILHBIM yiepOom. B kaxknom canke B 10 cm
OT ITOTOJIKA PaCTIOJIaraeTcs I[BETHAS KPBIIIKA OT OYTHUIKH B KAYECTBE KOPMYIIIKH,
B KOTOpYIO0 MbI exenneBHo 3amuBaeMm 10 % pactBop mena. OTH. BIaKHOCTH B
caakax noanepxkuBaercss Ha ypoBHe 70-80 % 3a cuer yBnaxHeHUs TpyHTa U
ONpPBICKMBAHUS CTEHOK caakoB. TemmepaTypa coaepxaHusi Bcex craguii +26 °C.
B xaxmoM cajike Takke T0JDKHBI ObITh PACTEHUS, Ha KOTOPhIX 0a00YKH MOT'YT CUIICTh.

KonuvecTBo mmMaro Ha OIMH CaJI0K 3aBUCUT OT pa3Mepa JaHHoTo Buaa. J{is
P. kotzebuea, B. alcinous, P. polytes, P. demoleus HopmanbpHast IIOTHOCTH, IO
HAIIMM HaOMIOAICHUSIM, 70 7 map Ha canok. [[ns Oosee KpymHBIX BUAOB —
2-3 mapsl.

Bce BHIIBI MOTYT yCHEIIHO CaMOCTOSITEIBHO CIAPUBATHCA B OMHCAHHBIX
BbIIIE ycaoBUsAX. OJHAKO JJIsI TIOJIOBOTO CO3PEBAaHUSI CaMIlOB 0abouek W3 pojia
Papilio uHoraa TpeOyeTcst TOTOTHUTEIbHBIH HCTOYHHUK HOHOB HATpus. J{j1st 3TOTO
B CaJKax Mbl YCTAHABIMBAEM PSIIOM C KOPMYIIKAMH TaKKe MOWJIKH C BOJIOM,
cojiepKallei MoBapeHHYI0 coilb B KoHIeHTpauu 0.5 T Ha 1 1 Boabl. Mosnojsie
CaMIIbl TIPOMYCKAIOT Yepe3 CBOIO MUIIEBAPUTEILHYIO CUCTEMY OOJBINION 00beM
ITOU JKUJKOCTH, yJaBiuBas HOHbI HaTpus. [loTpeOHOCTH caMIlOB B TaKoM
JOTIOJTHUTEIPHOM MTUTAHUH 3aBUCUT OT TOTO, Ha YeM OBLITH BBIPAIICHBI T'Y CCHHUIIBI.
Te, uTo ObUIM BBIPAIICHBI HAa MCKYCCTBEHHBIX KOpPMaX, OOBIYHO HE MPOSBISIOT
WHTEpECca, B TO BpeMsl Kak HanmOoliee HYXIAIOIMUMHUCS B 3TOH TOIKOPMKE
ABISAIOTCs caMiibl P. polytes u3 npuBo3HbIX Kykosok. [1010Bo# 3pesiocTr camIibl
OOBIYHO JOCTHTAIOT B BO3paCTE€ TPEX CYTOK, XOTS WHOTNA CIIapUBaHUS
HAOJTFOTAFOTCS TaXKe B MEPBBIN JIeHb MX ku3HU. CaMKH, KaK MPaBUI0, TOTOBBI K
CIIApWBAHUIO B TIEPBBIA XK€ JeHb. JIJIs OTKIIagKu sIUI] HEOOXOIUMO KOPMOBOE
pacTeHue, KOTOPOE JIOJDKHO OBITh PACTIONOKEHO B BEPXHEH TpETH cajka.

Iloaoop KOpMOB M BhIpaNIUBAHNE TYCEHMII.

B mpomecce MHOTHX JKCIIEPUMEHTOB TIO BBIPANIUBAHUIO TyCEHUI]
BBISIBJICHBI HaWOOJee TOIXOJANINE aHAJOTH KOPMOBBIX PACTCHHUH, KOTOPHIC
MOTYT PacTH B OTKPBITOM TI'PYHTE B HAIlMX YCJIOBUAX. JlaHHBIE IIPUBEIICHBI B
Tabmuue 1.
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Tab6nuua 1./ Table 1.

AHAaJIOTM KOPMOBBIX PACTEHUI AJIS OTKIIA/IKU SIULL TAPYCHUKAMH U
BBIKaPMJIMBAHUS T'yCEHHII. /
Analogues of fodder plants for oviposition by swallowtails s and rearing of

caterpillars.
Bupa mapyc- |Pacrenme nois | Pacrenue puis or- CJ10KHOCTH MACCOBOI0
HHUKa / BbIPpalllMBaHUA | KJIAJKH SHI] / Plant BbIpalllMBaHUSA I'yCEeHHUI]
Swallowtail rycenmu /Plant for laying eggs by HA JAHHOM pacTeHuH /
species for growing swallowtails Complexity of mass cul-
caterpillars tivation of caterpillars on a
specified plant
Pachliopta |Aristolochia |A.manshuriensis, Ouenb Jjerko. / Very easy.
kotzebuea u |manshuriensis, |A. clematitis,
Byasa Aristolochia  |B 3umHee Bpewmst /
alcinous clematitis in winter time —
Aristolochia tagala
Papilio Ruta R. graveolens, Jlerko Ha pyTe, Ha Oapxa-
polytes graveolens, Clausena sp., Citrus |Te HaMHOTO CllO)KHEe /
Phellodendron |sp. u ap. / etc. Easy on Ruta, much hard-
amurense er on P. amurense.
Papilio R. graveolens |R. graveolens, Jlerko. / Easy.
demoleus Clausena sp, Citrus
sp. u ap. / etc.
Papilio R. graveolens, |R. graveolens, Jlerko Ha pyTe, Ha Oapxa-
dehaani P.amurense |P.amurense, T€ JIErKO TOJILKO Ha KU-
Skimmia japonica BOM pacteHuu. / Easy on
Ruta, easy on P. amurense
if only on a living plant.
Papilio P.amurense |P.amurense Jlerko TOJIBKO Ha YKUBOM
maackii pactenuu. / Easy only on a
living plant.
Papilio lowi | Dyctamnus Citrus sp. Jlerko / Easy.
albus
Papilio P.amurense | Micromelum TpyaHO; TOMBKO HA JKUBOM
palinurus minutum, ¢ TpytIoM | pacTeHuH; OOJIbILAs

na Clausena sp.,
P. amurense,
R. graveolens

CMEPTHOCTb I'yCEHHIL. /
Only on a living plant;
difficultly; high mortality
of caterpillars.
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3akirouenue

Heo0xomuMo OTMETUTH, YTO MHOTHE BHIBI TPOIMYECKUX MapyCHUKOB
MOTYT YCIICIITHO Pa3MHOXKAThCS B YCIOBUAX 300mapka. Hanbosee mpocTeiMu Jtst
MaccoBOTro pa3BejeHus Buaamu siBisitores P. kotzebuea u Byasa alcinous. Dtu
BUJIBI XOPOIIO MEPEHOCAT BBHICOKYIO INIOTHOCTh M 0€3 MpoO0JIeM €lIAT BCE BHIBI
KHPKa30Ha, KOTOPBIE MOYKHO BBIPAIITUBATE B CPETHEH ITOJIOCE B OTKPBHITOM IPYHTE.
Takke OuYeHb MEPCICKTUBHBIM SBJISCTCS BBIPAIMBAHUE HA PyTe TPEX BHIIOB
napycuukoB — P. polytes, P. demoleus u P. dehaani. Pyra — xoporiio 3umytoriee
¥ OBICTpOpAcCTYyIIee PacTeHHE, KOTOPOE MPEKPACHO CTOMT B BOJIE, & IOTOMY OYCHb
ynoOHa Juis BeIpamuBanus. Passenenue P. lowi 10BobHO JIeTKO, 0JTHAKO 3TOT
BUJ MOXKET PAaCTH TOJBKO Ha sceHie (M3 3MMYIOIIMX B CpPEIHEH IMoJioce
pacTeHuil), KOTOPhI MMEET OUYCHb HU3KYIO CKOPOCTh POCTA, a TAKIKE MOMKET
OCTaBJIATH OJKOTH Ha KOXKE.

Pasenenne P. maackii orpanndeHo 0COOEHHOCTAMHU aMypcKoro 6apxara.
BripanuBanue Ha cpe3ke KpaiiHe 3aTpyIHUTEIBHO, TaK Kak 0apxaT IUI0OXO CTOUT
B Boje. BripamumBanue P. palinurus Bo3mMoXxHO, HO KpaiHE 3aTpyIHUTEIHHO.
EnnrHCTBEHHOE aJIbTEPHATHBHOE KOPMOBOE PACTCHHE JIJISl STOTO BUAA — aMyPCKUH
0apxar, 0JJHaKO OHO JUIsl HET'O HE ONTUMAJIBHO.

Summary
BREEDING OF SOME SPECIES OF
SWALLOWTAILS (LEPIDOPTERA: PAPILIONIDAE) IN THE
CONDITIONS OF THE MOSCOW Z00O

Andrew Zagorinsky
The Entomology Dept. of the Moscow Zoo, Moscow, Russia

The article discusses breeding certain species of swallowtail butterflies in
Moscow Zoo due to disrupted pupae supply for exhibition. Tasks include
selecting suitable species, finding food plants, and developing methods for
maintaining adult butterflies and growing caterpillars. Foam PVC cages with
fluorescent lamps and plants are used to maintain the butterflies. Suitable feed
plant analogs are listed in a table. Pachliopta kotzebuea (Eschscholtz, 1821) and
Byasa alcinous (Klug, 1836) are easiest to breed. Ruta is promising for breeding
three species — Papilio polytes L., 1758, P. demoleus L., 1758 and P. dehaani
C.Felder et R.Felder, 1864. Breeding P. lowi Druce, 1873and P. palinurus
Fabricius, 1787 is difficult due to the lack of good alternative host plants.
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O PASBEJEHUHN NTAYKA-IITUIEEJIA
MONOCENTROPUS BALFOURI (POCOCK, 1897)

A.C. UrHaTeHKO

PocroBckuii-na-J/lony 3oonapk, r. Pocros-Ha-/lony, Poccus

Monocentropus balfouri — Bux poga Monocentropus, mpuHaIexkaIero K
cemeiictBy Theraphosidae. Dunemuk ocrposa Coxotpa (Memen). DToT nruuees —
CpPEAHUX pa3MepoB, €ro 0coOH MOTYT nocturath 180 MM B pa3Maxe KOHEYHOCTEH.
[Tayk ObLI BriEpBBIE ONMKMCAH OPUTAHCKUM apaxHojaorom Pemxunansaom MHHecom
[Tokokom B 1897 r. (Reginald Innes Pocock, 1897) m Ha3zBaH mM B YecTh
noiMaBIero ero o6puranckoro mpodeccopa 6oranuku Mcaaka baiinu bansdypa
(Isaac Bayley Balfour).

B nocnennue roawst M. balfouri npuoOpeTaeT Bce OOJIbIIYIO MOMYISPHOCTD
B KOJUICKITUSX OECITIO3BOHOYHBIX. ITOMY CIIOCOOCTBYIOT: KPYITHBIE pa3Mepbl H
ApKU BHEIIHUW BHUJ (KOHEYHOCTH SpPKO-CMHEro 1Bera). be3yciosHo,
WHTEPECHBIMU U1 HW3YyYCHHUs] CTOPOHAMHU OWOJIOTMH ASTOTO BHJA SIBISIOTCA
«TOJTYCOIMAIbHOE» TOBEJACHHE U 3a00Ta O MOTOMCTBE, KOTJIa JETECHBIIIN HE
NOKMJAIOT THE3J0 Cpa3y II0CI€ BBIXOJAa M3 KOKOHA, a KaKoe-TO BpeMs
(npenmonoxutenbHo a0 L1-L2) XkuByT BMecTe ¢ MaTephio, a OHA, B CBOIO
odepellb, U3MEIbYAET U OCTaBIsICT Ha KOPM MOTOMCTBY MOWMaHHYIO JOOBIUY.
Takas 3a060Ta 0 MOTOMCTBE HE 4acTO BcTpeuaercsa y nruieenoB (3uHos, 2020).
Od4eHb MHTEPECHBIM U JKCIO3UIIMOHHO ILIEHHBIM SBISETCA TOT (akt, 4to M.
balfouri  cumrtaercs (mapsamy ¢ Neoholothele spp., Heterothele spp.,
Eumenophorinae  (Hysterocrates spp.) ¥  HEKOTOpPBIMH  BHJAaMH  poja
Poecilotheria) omHuM W3 HEMHOTHX MAyKOB, KOTOPBIX MOYHO COJEP)KaTh
COBMECTHO — IPYMMOi. ITO BO3MOXKHO TOJILKO MPU 00€CTICYEHUN HEOOXOIUMBIM
KOJIMYECTBOM MU U COOTBETCTBYIOIIMM Pa3MEPOM €MKOCTH, B KOTOPOW OHH
cojiepKarcsi, 4ToObl MPEAOTBpPATUTh KaHHMOanIu3M. Kpome TOro, 3ToT mnayk
IUIETET TYCTYI0 OEJIOCHEKHYIO MayTUHY HaJ CyOCTpaToM, YeM IOBBIIIAET €ro
HKCIIO3UIIMOHHYIO 1IEHHOCTh. CKOpPOCTh pOCTa MPEACTaBUTENECH TaHHOTO BHIA
CUUTAETCA BHICOKOM: MPU ONTUMATbHBIX YCIOBUSIX CAMKH CTAHOBSITCSI B3POCIIBIMU
B 2-2.5 rona, camiiel B 1.5 roja.

HaGnronenus 3a ycrnemHoCThIO OTJIOJOTBOPEHUS M Pa3BUTHS MTOTOMCTBA
M. balfouri npoBoauick B 1abopaTopun Ha nmpumepe Tpex caMok (NeNe 1, 2 u 3),
u3 KoTopbix Ne 1 sBismack poauTenbckoi ocoObro miist Ne 2 m Ne 3, KOTOphIE B
CBOIO OYepe/ib ObLIIM CECTPaMH M3 OJHOTO KOKOHA. [lepBast momnbITKa pa3BeneHus
Ob1a mpeanpuHsaTa ¢ camkoid Ne 1 B Bo3pacTe 2 rojia ¥ oKaszajiach HEYJa4HOM:
CIyCTsl HEKOTOpOoe BpeMs I[Ocje chnapuBaHus oHa mnonudsuia. Ilo Beeit
BUJIUMOCTH, B TO BpeMsl OHA €lIe HE JOCTUTJA MOJ0BOM 3penoctu. [loBTopHas
NOMbITKA CBEJEHUs ObUla TpEANnpuHsATa uepe3 6 MecsdleB IOcie IEpPBOro
cnapuBanusa. C MomMeHTa 3a()UKCUPOBAHHOTO CIAPUBAHUS JIO0 KIIATKH IPOIIIO
37 nHEH, 10 €eCTECTBEHHOI'0 BBIX0J1a U3 KOKOHA — 41 JeHb.

Ha npotrsbkeHun Bcero BpEeMEHHM IOCJE CIAapUBaHUS MOJJIEPHKUBAINUCH
OOBIYHBIC YCIIOBHUSI, IPY KOTOPHIX B HAIIIEH JTa0OPATOPUHU COAECPKATCS BCE MAYKH
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JAHHOTO BHJa: OTH. BiIaxxHOCTh 70-75 % u Temneparypa +25 °C. CneunanbHbie
YCJIOBUS U CE30HHOCTh HE CO3/1aBAJIMCh, KAK U B IByX OCTAJIbHBIX ciiydasx. Camku
COJICPKAITUCH OJIMHOYHO B eMKOCTSX ¢ pazmepamu 30x20x20(H) cm. B kauectBe
cy0OcTpaTa UCTIONBb30BAJICS HEUTPATM30BAHHBIN BEPXOBOM TOpd cioemM 5 cm.

MBI OCTaBIISUIM MOJOJIBIX MAYYKOB C MAaTEPhI0 MPUMEPHO JI0 JTOCTUKEHUS
BO3pacTta L2, moCKOIbKY, MO OMyOJIMKOBAaHHBIM OTYETaM, B CIIy4asiX, KOT/1a KOKOH
WU TIAy4YKd ObUIM MPEXKIECBPEMEHHO OTHSTHI JIJIi MHKYOAIluu WU cpa3y Mocie
BBIX0/1a U3 KOKOHA Y MaTepH — BCE MOTOMCTBO Morubdano. Ha MOMeHT moAroToBKU
CTaTbU «KOKOHOB-AYOJeH» caMKH HE Jalid, XOTS COOOIIEHUS O TMOJ00HBIX
clydasiX YIOMMHAIOTCS crenraiuctamu. CTaTUCTUYECKHE IOKa3aTelu IIo
3 ciydasiM ycremHoro moiydeHus mnpuiuioga ot M. balfouri mpusenens! B
Tabmuue 1.

Tab6nuua 1./ Table 1.
CrartrcTu4eckre MoKazaTely Mo CIydasiM yCIEUTHOTO MOIYUYEHUs TPUILIOAA OT
Monocentropus balfouri. / Statistical indicators for 3 cases of successful
offspring of Monocentropus balfouri.

IMoxa3aren / Camka Ne 1/ Camka Ne 2/ Camka Ne 3/
Indicators Female N1 Female N2 Female N3
(Bo3pact npu (Bo3pacT npu (Bo3pacTt npu
OTKJIAAKE OTKJIA/AKE OTKJIA/IKE
KOKOHA — KOKOHA — KOKOHA —
2.5 rona / age at 4.5 rona/ 4.5 rona / age at
cocoon laying— | age at cocoon | cocoon laying —

2.5 years) laying — 4.5 years) 4.5 years)

Cpok 10 OTKJIaJIKH
KOKOHa, guer / Time
before cocoon laying,
days

Cpox uHkyOanuu a0
CCTCCTBCHHOI'O
BbIXOJa U3 KOKOHaA,
nuent / Incubation 41 38 39
period until natural
exit from the cocoon,
days

37 71 30

KonuuectBo 0ocolei,
BBIINICAIMINX 13
xkokona / The number
of individuals 34 o5 27
emerging from the
cocoon
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Puc. 1. IIponecc komyssiimu y Monocentropus balfouri. ®oto: A.C. Urnarenko. /
Fig. 1. Copulation process in Monocentropus balfouri. Photo by: A. Ignatenko.
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Summary
ABOUT BREEDING OF BIRD-EATED SPIDER
MONOCENTROPUS BALFOURI (POCOCK, 1897)

Alexander Ignatenko
Rostov-on-Don Zoo, Rostov-on-Don, Russia

The article describes three cases of successful breeding of bird-eated spider
Monocentropus balfouri (Pocock, 1897), describes the conditions under which
mating and natural incubation of eggs took place. The statistics on the timing and
number of offspring in each brood is given.
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OIIBIT COAEP KAHUSA U ODKCIIOHUPOBAHUA
TPOIIMYECKUX BABOYEK
B EKATEPUHBYPI'CKOM 300IIAPKE

FO.I'. KyTth1, ¥Y.B. Cropo:keBa, O.A. UrHaTbeBa

ExarepunOyprckuii 30onapk, r. EkarepunOypr, Poccus

babouku — Hambonee spKUe M KpacuBble MPEACTaBUTENIM Kiacca
Hacexompix. OnHm otHocsaTcss Kk otpsay Yemyekpouibie (Lepidoptera),
HacuuThIBaroIemMy Oosee 158 Teicsia BumoB. babouku pacmpocTpaHeHbl Ha BCEX
KOHTHHEHTAX, 32 HCKIIOYCHUEM AHTAPKTH/IBL.

HawnGosee 4YacThIMU TIPEACTABUTEISIMH DTOTO OTPSAAa B DKCIO3UIIHIX
300IIaPKOB M YACTHBIX KOJUICKIUSAX SIBISAIOTCS Pa3Hble BHUJbl PA3HOLBETHBIX
KPYITHBIX TPOIUYECKUX 0a00YEK, KOTOPHIE MOYKHO SKCIIOHUPOBAThH KPYTJIBIH TOI.

TopxkecTBeHHOE OTKpbITHE dKcno3unnu «l[lapk 0aboyexk» B HameM
300mapke coctosiock 5 nroHs 2021 r. JlaHHas SKCIO3UIIMS paccuuTaHa TOJIBKO
JUTSl SKCTIOHMPOBAHUA B JIETHUH niepuo. 3a Bpems paboThl napka B ce3oH 2021 r.
OBLIIO TIPOJIEMOHCTPUPOBAHO 16 BUIOB 6aboUeK.

[Tonychepuyeckuii  maBuinboH ¢ dkcnosumuern  «llapk  GaGouex»
pacmojlaraeTcsi Ha Kpbime kade ¥ MMeeT B OCHOBE KOHCTPYKIIMIO TEOKYTIOJ.
Bricora koHcTpykiuuu 7 M, auametp 14 m, obmias momaab naBuiaboHa 154 M.
EnvHOBpEeMEHHO HaIll MapK MOXET BMEIIaTh J10 25 4eIoBeK.

B kauectBe mpucazap! a1 6ab04eK UCIOIB30BAIA MATKYIO CaZOBYIO CETKY,
KOTOPYIO pa3BECHIIM HA CTEHAX MOMEIIECHUS U TI0JT TOTOJIKOM. Kpome aToro s
JIEKOpa UCTIOJIb30BAIMCH PA3JIMYHBIC BEPEBKU U KaHATHI, UMUTUPYIOIINE JIMAHBI.
Ha BXxomHy!0 nBEph OBUIM YCTAHOBJIEHBI CHJIMKOHOBBIE IITOPHI — 3aBECHI IS
pe0TBpAICHUS BblJIeTa 0abouek 3a Mpesesbl mapka.

OcgBenlenne W JAJMHA CBETOBOr0 JIHs. TpeOoBaHUS K OCBEIIEHHOCTH
pa3IUYHbI IS pa3HbIX BUIOB 0abouek. [Ijist GOIBIIMHCTBA TPOITUYECKUX BUIOB
noctarogHo ocserieHust B 5-10 teic. nk (TkaueBa, bepesun, 2010). B cpennewm,
WCXO/IS1 U3 OTBITA PA3JIMYHBIX KCIO3UIINN 0a00YeK, TP CMEIIAaHHOM OCBEIICHHUH
(MCKYyCCTBEHHOE + €CTECTBEHHOE) HEOOXOJMMas MOIIHOCThH JIaMIT COCTaBIISICT
50-110 Br/M%2. Ha mnomans 154 M> ypoBeHb OCBEIIEHHS JOJKEH OBITH
9000-12000 Br. Hawmbonee ymoOHbBIMH IS OTOH IENM  CUMTAIOTCS
METAJUIOTAJIOTEHHBIE TMPOKeKTopa, wmomHocThio  1000-1500 BT, umeromme
BBICOKYI0O HMHTCHCHBHOCTh CBETa U CIEKTP, OJM3KHA K ECTECTBEHHOMY.
OcBelieHne B HaIlleM IMaBWJIBOHE CMEIIAHHOE, JJIS OCBEIICHUS ITaBUJIHOHA
YCTaHOBJICHO 8 CBETOIMOIHBIX MPOKEKTOPOB.

[Ipu comepxaHny HACEKOMBIX BaKEH TAKXKE CIIEKTPAJIbHBIM COCTAaB CBETA.
[[BeToBas Temmepatypa s 6adouex gomkHa ObiTh He MeHee 6000K (xomoaabIit
Oenblii  CBET), HWHaye Jake BBICOKUUA ypOBEHb OCBEUIEHHOCTH Oyjer
BOCIIPUHUMATHCSI HACEKOMBIMU KaK HU3KUI. B collHeuHbIe, ICHbIE U TEIUIbIE JHU
JIOCTaTOYHO E€CTECTBEHHOTO OCBEIIEHHUS, HO, KOTJa MacMypHO U JOXKIJIUBO,
HE0OXO0IMMO TOJIKIII0YATh U UCKYCCTBEHHOE, TaK KaK B TaKylO MOTOy 0abouyku
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NPAaKTUUYECKA HE JIETAl0T, 2 B OCHOBHOM CHJST Ha CETKaX, MEPEKPBITHUSIX,
pacTeHHUsIX.

JlnHa CBETOBOrO JIHA HMMEET O4YeHb OOJbIIOE 3HAYEHUE JUIS KU3HU
0abouek. [lmsi TpommueckwxX BHUIOB ONTHUMANIBHBIM CUHTAETCS 12-4acoBOW
cBetoBoi nieHb (TkaueBa, bepesun, 2010).

Temmnepatypa u BJIA:KHOCTH BO3]1yXa, BeHTWiIsHuA. Temmneparypa u
OTHOCHUTEJIbHAS BJIAKHOCTh BO3/lyXa HEPA3phIBHO CBSI3aHbBI JAPYT ¢ Apyrom. Jls
KYKOJIOK OOJBIIMHCTBA TPOIMUYECKUX BHUIOB 0a0OUYEK BHICOKAS BJIAXHOCTH B
COUCTAaHWU C TIOHWKCHHOM TEMIEPaTypoll MOXKET OKa3aThCsl TyOWUTEIhHOM.
He MeHee omaceH u nmeperpeB npu HU3KOW BIAKHOCTH, YTO MPUBOJIUT K THOEIH
6a004eK 0T 00€3BOKUBAHUS U BHICHIXaHUIO KYKOJIOK.

OnTuManbHBIMU YCJIOBUSIMU JIJII TPOMMYECKUX BUJIOB HAa BCEX CTaUAX
Pa3BUTHS TPUHATO CUMUTATH TemriepaTypy +25..+28 °C (HOuYBIO IKeIaTebHO
noHrxkenue temneparypsl A0 +20..+22 °C) u oTH. BnaxkHocTh Bozayxa 70-80 %
(Txauesa, bepesun, 2010).

Jlns obecniedeHus Moiauu MOJIOTPETOro M yBIAXHEHHOTO BO3JlyXa HAMHU
UCIIOJIB30BAJICSI TIPOMBINIUICHHBIH maporenepaTtop «Nordmann». Munycom
JTAHHOW YCTAHOBKHU SIBJISIETCSI TO, UTO B JKapPKUE THU OH JOTIOJIHUTEIILHO HArpeBaeT
noMenieHue. B maBWIbOHE YCTAaHOBJIIEHA CUCTEMAa OYUCTKU BOJBI C IIEJBIO
CHIDKEHHUS €€ KEeCTKOCTH. [[71s1 1exopa U JOMOJHUTEIBHOTO YBIAXKHEHHS BO3yXa
B mapke 0aboueKk yCTaHOBJICHO 5 CajoBhIX OacCeHOB C TMOMIIAMU —
(hOoHTaHYHKaMHU.

C 1enblo OXJIXKICHUS! U BEHTUJISIIUYA TTOMEIIEHUSI YCTAaHOBJICH HANOJIbHO-
MOTOJIOYHBIA KOHIUIIMOHED, cIuiT cucteMa «Energolux» monens SAC F48D3-A.
Takke isl yIydlleHUs UUPKYJSLIUM BO3JyXa ObUI YCTAHOBJIEH HAMOJIbHBIM
BeHTUIsITOp «Equation Bombo» SFDC-600T ¢ mottHocThio 250 BT 11 8 OBITOBBIX
HaIOJIbHBIX BEHTWJISITOPOB MOIIHOCTBIO 35-45 BT. Ilpm »TOoM Ha nomactu
BEHTUJISITOPOB HEOOXOJMMO ClieJlaTh YeXOJd U3 MENKOSYEHUCTOM CeTKH IS
IpeIoTBpalleHUs] 3acachiBaHus Tyna Oabouek. B camom reokynose s
MIPOBETPUBAHMUS MPETYCMOTPEHO 5 OTKPBIBAIOIIUXCA OKOUIEK-JIIOKOB. B xapkue
JHUA, 4YTOObI XOTb HEMHOTO COUTh TEMIIEPATypy U TMOBBICUTH BJIAXHOCTH,
MIPOU3BOIWIICS TTOJIMB TIOMEIIEHU U3 IIJIaHTa 710 6 pa3 B CyTKHU.

B cneumanbHOM JKypHalie €XEIHEBHO (DUKCHUPOBAIUCH JIaHHBIE IO
TeMIlepaType M BIQKHOCTU. BiaxxHOCTH wu3Mepsuilach B HMHKYyOatope U B
naBwiIboHE. TeMieparypa oTcleKUBaIach B 4 ToUkax: B MHKyOaTope, aBUJIbOHE
B palioHE UHKYOaTopa, B paiiloHe KOHAUIIMOHEPA U Ha yiulle. B 3aBUCUMOCTH OT
MOTOJIHBIX YCJIOBUM OTCIICKMBAHUE TOKa3aTeJeld MPOU3BOJIUIIOCH OT TpeX J0
BOCHBMM pPa3 B CYTKH.

HNukyb6aTop. [{ns BbIBeAeHUS TpONMUYECKHX 0a004eKk M3 KYKOJIOK
KEJIaTeIbHO UCTIOIh30BaTh MHKYOATOP, UMUTHUPYIONTUI BIAXKHBIN TPOITMYECKHMA
kiuMat. BeiBenenue 0abouek BO3MOXKHO M 0€3 MHKyOaTopa, HO JJis 3TOTO B
MOMENICHUH JOJOKHBI OBITh MaKCHMaJbHO CTAaOWJIBHBI TEMIlepaTypa W
BJIQYKHOCTb, 0€3 PE3KUX MepenaoB.

Ham unkyOatop ObUT M3rOTOBIEH MO KOHCTPYKIIMHU, pa3paboTaHHOMN
B.A. 3axapuenko (3axapuenko, 2022). MukybaTop COCTOUT M3 TPEX HaCTEH:
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BEpXHEH KOPOOKM C DIIEKTPUUYECKON YacCThiO, XUJIOW Kamepbl M HUKHEH
KOpOOKHM ¢ BOAOM. JIaMIbl HaKaTMBaHUSI KOHTPOJIUPYIOTCS TEPMOPETYIIATOPOM H
COIPSKEHBI C KAHAJIbHBIMY BEHTUJIATOpaMu. Harperslil yBiIaXXHEHHbINA BO31yX
MOCTOSIHHO HUPKYJUPYET MO 3aMKHYTOMY KpPYry, UMUTHPYS TPOMUYECKUI
KJINMaT.

Kyxkonkn 6abodexk MOABEIIMBAINCH HA CIEHHAIbHBIC TUIAHKA C MSITKUM
MaTepPHAIOM M 3aKPEIUBUINCh YHTOMOJOTUYECKUMH U aHTJIMACKUMU OyJIaBKaMH
3a Kpemacrtep, Ju00 0OMaThIBAIMCh BaTOW Ha KarUII0 TEPMOKJEs U TOrja yKe
KpEMUINCh OyJIaBKOM.

NukybaTop 3amyMbIBalicsl KaK YacTh JKCIO3UIMU, YTOOBI MOCETUTENH
MOTJIM HaOJI01aTh 3a MPOIECCOM BhIX0Aa 0a00YKHM M3 KOKOHA.

Kopmienne 6abovek. [[ns xopmieHuss 6abouyek OBUIO H3TOTOBJICHO
6 KOPMOBBIX CTOJIMKOB Ha MOACTaBKaxX pa3HOW BbICOTHI. CTOJICIIHUIBI KPYTJIbIE,
BBITIOJTHEHBI U3 JIMCTOBOTO KOMIIO3UTHOTO Marepuasa C [BETOYHBIM MPUHTOM U
OTBEPCTUSIMU JJISI KOPMYIIEK MO 3-4 KOPMYIIKKA 0 TEPUMETPY CTOJIMKA.
B xadyecTBe KOpMyIIEK MBI HCIOJB30BAIM HIMPUIIBI 00BEMOM S MJI, KOHUUK
KOTOPBIX 00pe3ascs U 3aKjeuBajcs TepMokieeM. s npuBiedeHus 6aboyexk Ha
KQKJIBIY IIMPUIL] IPUKIICUBAJICS UCKYCCTBEHHBIN IIBETOK KPACHOTO WJIU JKEJITOTO
nBera. ExxeqHeBHo mpuroTaBiauBaiu cBexuit 5 % pactBop meaa. Kpome storo B
[IEHTPE CTOJIa MBI pa3MeIlaly Tapelku ¢ ¢ppykTamu (mepecrnesnbie OaHaHbl IS
MOPGO U KaJIuro), KpyKKH arnebCuHa, MaHIapruHa, MHOT/a MpeIarajiuch JAbIHS,
apOy3. Bce (pykThl B TeueHue AHS, OCOOCHHO B JKapKue€ JHU, MOJMUBAIUCH
HEKTapoM [JIsi TpeAoTBpallleHus mojachkixaHus. Kpome 3Toro, Mbl 3amuBaiiu
HEKTap B I[BETKH NMETYHHH, TJI€ aKTUBHO MUTAIUCH PA3IMYHbIC BUIBI 0a00OUEK.
Y00opKa CTOIMKOB U MBIThE MOWJIOK MPOU3BOAMINCH €KETHEBHO.

Pacrenus. B atmMocepe Temioro M BIaXXHOTO BO3AyXa OyAyT XOpOIIO
ce0s1 IyBCTBOBATh TOJBKO TPOIMMYECKHE M OTYACTU CyOTPOMHMYECKUE PACTCHHS.
JIist CTUMYIIAIMA €CTECTBEHHOTO TOBEJCHUSI 0a004Yek O4YeHb BAXKHO HATUYHE
pacTEeHUN HEKTapOHOCOB, ISl JTHX IMiefiel ObUTM TPHOOpETeHBI: JIAHTaHa,
rMOUCKYC, KIIEPOJICHIPYM, aJTUCCYM.

Cnucok A1eKOpaTUBHBIX PACTEHUH JJIs1 SKCIO3UIIUA OY€HB OOIITUPEH. ITO U
LBETYIME PpACTEHHS, HE OTHOCSIIMECS K HEKTapOHOCaM, M pPacTeHUs C
JNEKOPAaTUBHBIMU JIUCTHSIMHM, MHOTOMETPOBBIE JIMAHbI W MaJIbMbl, BOJHBIE H
OKOJIOBOJIHBIC PACTEHMS, PA3IMYHBIC MATTOPOTHUKH.

Bunosoe pa3nHooOpazume u 3kcnoHupoBanue. Coznanue 3pdexTHon
OKCIIO3UIIMA W3 CBOOOMHOJIETAIOMNX 0a004YeK MOCTUTACTCS KaK 3a CUeT WX
00111ero KOJIM4ecTBa, TaK M 3a CYET pa3HooOpa3us Gopm, paciiBETOK, pa3MEpPOB U
ocobeHHOCTel monera. B mpoctopHoM momenieHMH HauOoyiee BbIPA3UTEIBHO
CMOTPATCS KpyIHbIE 0a00UKH.

Mpr onpo6oBanii 16 BuoB 6abouek u3 3 cemetricts: Papilionidae (Papilio
palinurus, P. polytes, P. rumanzovia, P. lowi, P. demoleus, Pachliopta kotzebuea,
Graphium agamemnon), Nymphalidae (Morpho peleides, Idea leuconoe, Caligo
atreus, C. memnon, Hypolimnas bolina, Parthenos sylvia, Hebomoia glaucippe,
Doleschallia basaltide), Saturniidae (Attacus atlas).
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Xopomio cebsi MoKa3ald M OKa3ajdnch HamOojee CTOWKMMH B HAIUX
ycnoBusx M. peleides, P. polytes, P. lowi, P. demoleus, C. atreus, C. memnon.
Y oTux BUAOB OBbUIM HAWIyYIIME PE3YyJAbTaThl MO BBIXOAY M3 KYKOJIOK,
HauMEeHbIlIee KOJIMUYECTBO BEHIOPAKOBKH, OTIIMYHOE KOPMOBOE IIOBEJICHUE, a TAKKE
J0CTaTOYHAsl TMPOJOKUTEIFHOCTh >KM3HH. Mopdo W Kaluro NpaKkTUIECKU
BCerja IMUTAINCh CAMOCTOSITENIBHO, PEAKO MPUXOIWIOCH HX JOKApMIIMBATh
BpyuHyto. llapyCHUKM Takke HEIJIOXO MUTAIUCh CaMU, HO WHOTJA MBI HUX
nokapmianBanu. OCOOEHHO OHU OLICHUIIN HEKTap, 3aJIMBAEMbIi B IBETKU IETYHUU
Y U3TOTOBJICHHBIC JUISI HUX KOPMYIIIKH.

Oco0eHHO pajoBaii 4YyJeCHbIE OpayHble WIPhl HEKOTOPHIX BUJIOB
0abouexk. Hamu ObLIO TOJIy4EHO MHOTOMCTBO OT TpEX BHUIOB IMAPyCHUKOB:
P. polytes, P. lowi, P. demoleus. HabmroneHus 3a pocTOM U pa3BUTHEM T'yCCHHI
COBMAJIAJIM C JTUTEPATYPHBIMHU JAaHHBIMU IO 3TUM BuAaM. [[JIs1 OTKIAAKHU SUI] U
pa3BUTHSI CBOETO MTOTOMCTBA APyCHUKH BHIOPAN TMMOH OOBIKHOBEHHBIH Citrus
limon.

Ha mromans nasuiabona 154 M2 HyKHO [UIs XOPOLIEH 3pEIMITHOCTH HyKHO
equHoBpeMeHHo He MeHee 500-800 6abouek. 3o0o0mapkoM  €KEHEICIBHO
3akynanock 150-180 kykonok. Bce mannpie mo Beixomy 6abodek M3 KYKOJOK
€KEIHEBHO 3aHOCUJIUCH B KYPHAIIBI.

B 3akntoueHue xoTenock Obl OTMETUTh, UTO 0A00UKH HECOMHEHHO YKPaCAT
IKCIIO3UIINIO JII000T0 300mapka. PaboTasi ¢ HUMU, MBI TTOJIYYWIM WHTEPECHBIM
OTBIT, B JaJbHEHIIEM HCXOIS M3 IOJYyYEHHOTO OMbITa OYyJIeT MPOBOIUTHCS
KOPPEKIUs I CO3/IaHus HauOoJiee ONTUMAIbHBIX YCIOBUU JUISI COJEPIKaHUS
0a0ouek.

Jlutepartypa / References
1. 3axapuenko B.A. 2022. Tpomnukapuym. HWMHKYOaTOp M7 KYKOJIOK
tponnueckux 6adouek / [URL: http://www.tropicarium.ru/incubator.htm].
2. TkaueBa E.1O., bepesun M.B. 2010. Ot 6abouek moma g0 J[loma
0a0o4eK: PYKOBOJCTBO IO COACPKAHUIO M PA3BEIICHUIO YEIIyeKPBhUIbIX. M.:
Axpomons, 152 c.

Summary

EXPERIECE OF KEEPING AND EXHIBITING OF TROPICAL
BUTTERFLIES IN THE EKATERINBURG ZOO

Julia Kutya, Ulyana Storozheva, Olga Ignateva
Ekaterinburg Zoo, Ekaterinburg, Russia

The article discusses the experience of organizing and operating the
Butterfly Park exposition in the Ekaterinburg Zoo in 2021. The exposition is
located on the roof of the cafe in a form of a geodome tent. Keeping of 16 species
of butterflies from 6 families was tested. The issues of optimal and critical
conditions of keeping, such as temperature, humidity and illumination, and their
influence on the pupae survival are considered in detail.
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KOHCTPYKIMHSA U ONIBIT UCIIOJIB30BAHUS
IMKA®A-UHCEKTAPUS 1JI51 PASBEJIEHUS
HACEKOMBIX U KJEIIEH

A.B. Jonarun’?

1BopoHe)CKHii TOCYIapCTBECHHBIH YHUBEPCUTET
Y y )
2000 «TexHOIOTHH LIIMENEBOJICTBAY,
r. Boponex, Poccus

Kpyrnoroguunoe mabopaTopHOe pa3BeeHUE HACEKOMBIX U  KIICIIEH
UCIIONB3YETCsl  JUIS  BBINOJHEHUS  (PYHIAMEHTAIbHBIX M IPHUKIATHBIX
WCCJICIOBAaHMUI, B TOM YHCIIC TIpH Pa3pabOTKE MPOMBINIJICHHBIX TEXHOJIOTHMA
BBIPAIIMBAHKUS OCCIO3BOHOYHBIX. B 3aBUCHMMOCTH OT OHOJIOTMM BHIA H
MIOCTABJICHHBIX 3aJ]1a4, WCIOJIB3YIOTCS Pa3IUYHbIE METOJWKU M O00OpYyAOBaHHUE.
Kak nmpaBuiio, He0OX0AMMOM YacTbi0 O0OPY/IOBAHUS SIBIISIFOTCSL YCTPOUCTBA IS
nojjiepKaHus TpeOyeMol OCBEIICHHOCTH, TEMIIEpaTyphl U BIIaXKHOCTH BO3yXa.

HeGonpmume mabopaTopHble MOMYJSIIMHA OECIIO3BOHOYHBIX KHUBOTHBIX
0OBIYHO COJACpXKAaT B caJKkaXx M TeppapruymMax OOBEMOM OT HECKOJIbKHX
MUJUTMJIMTPOB JI0 HECKOJIbKUX COTE€H JUTPOB. B camkax mamoro oOmema c
OTHOCHUTEIHLHO HEOOJBIIION TUTIOMIAAbI0 BEHTUISIIMOHHBIX OTBEPCTHIA, HAIIPUMED,
B U3TOTOBJICHHBIX U3 CTCKJITHHBIX 0aHOK, BJQYKHOCTH MOXKET MOICPKUBATHCS 32
cdyeTr cMaunBaHus cyoctpara. OCBEIICHHOCTh U TEMIIEpaTypa B CaaKkax 3aBUCHUT
OT YCIIOBUU B TOMEIICHWH, TTOTOMY IPU Pa3BEJICHUN CTEHOOMOHTHBIX BHUOB
CJI0KHO JOOUTHCS MX CTAOMIIBHOTO Pa3MHOKEHHUS.

[Tpu conmepkaHUM OTHOCUTENHHO KPYITHBIX MOMYJISAIHA 0€CITO3BOHOYHBIX
YKUBOTHBIX HE0OX0UMOE coueTaHue (aKTOPOB CPe/Ibl MOIICPKUBACTCS BO BCEM
obbeme momemeHus. [1o00HBIE MHCEKTApUU MMEIOT JOCTATOYHO OOJIBIIYIO
TUIOMIAAb JUISl TOTO, YTOOBI BHYTPb IS BHITIOJHEHUS pab0OT MOT BOMTH YEIIOBEK.
JKWBOTHBIE B HWHCEKTapHH CBOOOJHO IEPEMEIIAIOTCS WM H30JUPYIOTCS B
BO3TyXOIMPOHUIIAEMBIX cajJkax. ABTOMaTHYCCKHUMU CHUCTEMaMH
JKU3HEeoOeCTIeUeHUs Tak)Ke CHAaOXarTCd M OTHOCHUTENIBHO  HEOOJbIIHE
TeppapuyMbl 00beMoM He Oonee 1-2 M°. Jlns BhIpanuBaHMs OECIIO3BOHOYHBIX
UCITOIB3YIOTCS TEPMOCTAThl M TEPMOCTATHI-XOJOAMIBHUKH ITPOMBIILICHHOTO
MIPOM3BO/JICTBA, HO MOJJO0HBIC YCTPOMCTBA IOPOTH U CIOKHBI B PEMOHTE.

OOGBIYHO IS KaXXJOTO M3 BHJOB JKUBOTHBIX TpPEOYIOTCS OTJHEIIbHBIC
MIOMCIICHHUSI C Pa3IMYHBIMU YCJIOBHSIMH MHKPOKJIMMATa, 3TO CBS3aHO C
OOJIBIIMMHU MaTEPUATBHBIMHU 3aTpaTaMH Ha 000pyaoBaHue. BHYTpH OMEIIeHHHA
JUIsl  pa3BelieHHuss OeCITO3BOHOYHBIX TEMIlepaTypa H  BJIQKHOCTh  YacTo
MOJIBEP)KEHBI 3HAYWUTEIBHBIM KOJICOAHMSIM, CBS3aHHBIM C TEPUOJIUYECKUM
BKJIFOYCHHEM M BBIKJIIOUYEHUEM CHCTEMBl KOHIUIIMOHUPOBAHHS Bo3ayxa. Ecim
BHYTPH HMHCEKTApPHEB yCTAHOBIICHBI MHOTOSIPYCHBIC  KYJIbTHBAIIMOHHBIC
CTEJUTaXKH, MOKET HaOJII0AaThCs 3HAUMTEIbHAS Pa3HUIIA B TEMIIEpaType BO3ayXa
MEXY BEPXHUMHU U HIDKHUMHU TTOJIKAMH.
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Hamu pa3zpaborana KoHCTpyKIus MIKada-uHCEKTapHsi, KOTOPas MO3BOJISIET
NOJJIEP)KUBATh ONTUMAJILHBIE TEMIIEpaTypy U BIKHOCTh BO3JyXa BO BCEM
o0beMe  KyJIbTHUBAIMOHHBIX KaMmMep, C MUHUMAJIbHBIMU  KOJICOAHUSMH,
CBSI3aHHBIMH C BKJIIOUEHHEM U BBIKIIOUEHHUEM YCTPOMCTB 000TpeBa, OXJIaXKICHHUS
u yBnaxHeHus Bosnyxa (Ilatent na monesnyto monenb Ne 136683). Illkad-
WHCEKTapUi  HMMEET  MHOTOKAaMEpPHYI0  KOHCTPYKIHIO,  BKJIFOYAIOIIYIO
KyJbTUBAIlMOHHBIE KaMepbl [JIs BbIPAIMBAHUS HACEKOMBIX U KICIIEH,
BEHTWISIIIUOHHBIE KaMEPhl U KaMephbl BO3AYXONOATOTOBKU. B KylIbTUBAIIMOHHOM
KaMepe YCTaHABIIMBAIOTCS CETYAThIE TOJKH IS pPa3MENICHUsI KOHTEHHEPOB C
pPaCTEHUSIMUA WM BO3AYXOMPOHUIIAEMBIX CaJIKOB. B kamepe BO3yXONOAr0OTOBKU
pasmernaeTca o0OoOpyjoBaHWE IS 00OrpeBa W YBJIOKHEHUS BO3/yXa,
OaktepunnaHble Y® oO0Onaydarenu, BEHTWISATOpP JUIsl HAarHETaHUs B Kamepy
OXJIQXJEHHOTO BO3JAyXa U UIUPKYISLUHUOHHBICE BEHTUIATOPHI. JlaTumku
aBTOMATHUKHU YPABICHUS MUKPOKIMMATOM Pa3MEIIAIOTCS B KYJIbTUBAIIMOHHBIX U
BEHTUJISIIIMOHHOM KaMepax, a OJIOK yIpaBJiIeHHUS — CHAPYXKU MIKada-uHCEKTapusl.
Bentunsmnronnas kamepa cooOmaeTcsi ¢ KamMepod BO3TyXOMOATOTOBKH, a OT
KyJIbTUBAIIMOHHON KaMephl OTJAeNAeTcsS BO3AYIIHbIM ¢uibTpoM. B mporecce
paboThl OCYIIECTBIAETCS TMOCTOSIHHAS (PUIbTpallds BO3yXa OT MbUIA, a MPHU
HeoOXxoauMocTu — ne3uHdexuus. Eciau s pa3BeeHuss HACEKOMBIX U KJICIIEH
HEO0OXOIMMBI )KMBBIE PACTCHUS, B KYJIbTUBAIIMOHHBIX KAMEPAX yYCTaHABIUBAIOTCS
JIOMUHECUIEHTHBIE WM CBETOJMOJIHBIE OCBETUTENU. B 3aBUCHUMOCTH OT
NOTPEOHOCTEM, MOXKET MOJKIIOYAThCA OJ{HA WM HECKOJIbKO KYJIhTHUBAI[MOHHBIX
KaMep ¢ OJIMHAKOBBIM WJIM pa3inuHbIM MukpokiaumaTom (Puc. 1). Yucno kamep
BO3/IyXOIOJTOTOBKH COOTBETCTBYET UUCIY PEKMMOB MHUKPOKIMMATA, KOTOPHIC
MO>KHO OJTHOBPEMEHHO 33J1aTh B KyJIbTUBAIIMOHHBIX KaMepax.

[Ikad-uHCEKTapuil M3rOTABIMBACTCS C HCIOIB30BAHUEM JIOCTYITHBIX
MaTepragoB U KOMIUICKTYIOIIUX: BJIArOCTOMKON APEBECHO-CTPYKECUHOM TLIUTHI,
MeOenpHON (YpPHUTYpPBI, OBITOBBIX YBJIWKHHUTEICH BO31yXa, BEHTHIISTOPOB,
oOorpeBareneii u ocBerurened. JlaTYMKM W KOHTPOJUIEPHI  CUCTEMBI
noJ/Iep>KaHusl MUKPOKJIMMAaTa BblmyckatoTrcs B Poccuun. 3ameHa OoJbIIMHCTBA
KOMIIOHEHTOB YCTPOWCTBA HE TPEOYET CreluaibHbIX 3HAHUM.

Ha wunnHoBanmonnom mnpeanpusitun npu BI'Y OOO «Texnomoruun
IIMEJICBOJICTBa»  IKa(p-WHCEKTApUN  HUCIOJB3YeTCsl Il DKCIEPUMEHTOB,
CBSI3aHHBIX C Pa3pabOTKOW TEXHOJOTUH MPOMBIIUICHHOTO Pa3BE/ICHUS areHTOB
OMOJIOTMYECKON  3alllUThl PACTEHUH W  HACEKOMBIX-ombUIUTENEH. bbuin
NPOBEJCHBI HCCACAOBaHUsA co IMmensmu Bombus terrestris (L.), ximomom
Macrolophus pygmaeus Rambur, xummusiM kiremom Phitoseiulus persimilis
Athias-Heriot, naezgaukom Aphidius colemani Viereck (Puc. 2), kopMOBbIMU
oOBeKTaMU JIUII HUX, B TOM YHCIIe, TAyTHHHBIM KiemomM Tetranychus urticae
Koch, seproBoii moswio Sitotroga cerealella (Olivier), BockoBoii mossio Galleria
mellonella (L.). s pa3BeacHus mmMesiei u 6adouek BHYTpH IIKada-nHCEKTapus
pa3Menannuch CaJkH, OCTaJbHbIEC BUJIbI HACEKOMBIX U KJICILIEW BhIPAIIMBAINCH HA
pacTeHUSsIX.

116



Oeepua Oeepua Heepua feepua HAeepua

. BEHTHAALKA
wiada

® ® ® ® L ]
BeHTUNALMOHHAR
* h— kamMepa (BbITsKKa)
r | DuneT
deepua Oeepua 1 | D
1
Kamepa
BO3AYXONOATrOTOBKM:
YBNaXKHUTENb,
oBorpeeatens,
YNLTPatUONEeToBbLIR
oBny-arens BblABUKHGIE peLleTYaTbIe MoK
|
'
= =
o =3
= =
= =
= =
= =
= = @
= = MNBTP
® L ]
-— BeHTunauvoHHas
Kamepa (npuTcqka
1 I T

Puc. 1. [1Ikad-rrceKTapuii 1ist pa3BeIeHHs HaCEKOMBIX M Kitertieit. Prc.: A.B. Jlomarim. /
Fig. 1. Cupboard-insectarium for insects and mites breeding. Draw. by A. Lopatin.

Puc. 2. KonTeiineps! ¢ mieHuIe 11 pa3BeaeHus T U Haesaauka Aphidius colemani B
KyJIbTUBAIIMOHHON Kamepe. Poro: A.B. Jlomaruw. /
Fig. 2. Containers with wheat for aphids and parasitoid wasp Aphidius colemani breeding in
cultivation chamber. Photo by: A. Lopatin.
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Summary
THE DESIGN AND EXPERIENCE OF USING THE
CUPBOARD-INSECTARIUM FOR BREEDING
INSECTS AND MITES

L2Alexey Lopatin

The Voronezh State University, 2’Tehnologii shmelevodstva” Ltd.,
Voronezh, Russia

Year-round laboratory of breeding of insects and mites is used to perform
fundamental and applied research, including the development of industrial
technologies for growing invertebrates. Various methods and equipment are used
depending on the biology of the species and the tasks set. As a rule, devices for
maintaining the required illumination, temperature and air humidity are a
necessary part of the equipment.

Small laboratory populations of invertebrates are usually kept in chambers
and terrariums ranging in volume from a few milliliters to several hundred liters.
In small chambers with relatively small ventilation openings, such as ones made
from glass jars, humidity can be maintained by wetting the substrate. Illumination
and temperature in chambers depend on the conditions in the room, therefore,
when breeding stenobiont species, it is difficult to achieve their stable
reproduction.

When keeping relatively large populations of invertebrates, the necessary
combination of environmental factors is maintained throughout the entire volume
of the premises. Such insectariums have a large enough area so that a person could
get inside to perform work. Animals in the insectarium move freely or are isolated
in breathable chambers. Relatively small terrariums with a volume of no more
than 1-2 m? are also supplied with automatic life support systems. Invertebrates
are grown in industrial thermostats and thermostats-refrigerators, but such devices
are expensive and difficult to repair.

Usually, each type of animal requires separate rooms with different
microclimate conditions, which is associated with high material costs for
equipment. Inside invertebrate breeding facilities, temperature and humidity often
fluctuate greatly due to periodic conditioning system switching on and off. If
multi-tier cultivation racks are installed inside the insectariums, there may be a
significant difference in air temperature between the upper and lower shelves.

We have developed the design of the cupboard-insectarium, which allows
you to maintain optimal temperature and humidity within the entire volume of the
cultivation chambers, with minimal fluctuations associated with heating, cooling
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and air humidifying devices turning on and off (Utility Model Patent No. 136683).
The cupboard-insectarium has a multi-chamber design, including cultivation
chambers for growing insects and mites, ventilation chambers and air preparation
chambers. Mesh shelves are installed in the cultivation chamber to accommodate
plant containers or air-permeable cages. The air preparation chamber contains
equipment for heating and humidifying the air, bactericidal UV irradiators, a fan
for blowing cool air into the chamber and circulation fans. Microclimate control
automation sensors are placed in the cultivation and ventilation chambers, and the
control unit is located outside the cupboard-insectarium. The ventilation chamber
communicates with the air preparation chamber, and is separated from the
cultivation chamber by an air filter. During operation, the air is constantly filtered
from dust, and, if necessary, is disinfected. If live plants are needed for breeding
insects and mites, fluorescent or LED illuminators are installed in the cultivation
chambers. Depending on the needs, one or several cultivation chambers with the
same or different microclimate may be connected (Fig. 1). The number of air
preparation chambers corresponds to the number of microclimate modes that can
be simultaneously set in the cultivation chambers.

The cupboard-insectarium is made using available materials and
components: moisture-resistant chipboard, furniture fittings, household air
humidifiers, fans, heaters and illuminators. Sensors and controllers of the
microclimate maintenance system are produced in Russia. Replacing most of the
device components does not require special knowledge.

At the innovative enterprise at “Tehnologii shmelevodstva” Ltd., the
cupboard-insectarium is used for experiments related to the development of
technologies for the industrial breeding of biological plant protection agents and
pollinating insects. Researches were held with bumblebees Bombus terrestris (L.),
bug Macrolophus pygmaeus Rambur, predatory mite Phitoseiulus persimilis
Athias-Heriot, parasitoid wasp Aphidius colemani Viereck (Fig. 2), food objects
for them, including spider mite Tetranychus urticae Koch, grain moth Sitotroga
cerealella (Olivier), the wax moth Galleria mellonella (L.). For bumblebees and
butterflies breeding, chambers were placed inside the insectarium, other types of
insects and mites were grown on plants.
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TPOIIUYECKUE NPAMOKPBLIBIE - MEKCUKAHCKHUH
KY3HEYHK NESOECIA NIGRISPINA (STAL, 1873)
(TETTIGONIIDAE: PSEUDOPHYLLINAE) U D®UOIICKUI
CBEPYOK HOMOEOGRYLLUS AMBO GOROCHOV, 2018
(GRYLLIDAE: CACHOPLISTINAE) BMHCEKTAPUHN

A.Il. MuxaijieHKO

borannueckuii cax MI'Y um. M.B. Jlomonocosa, r. MockBa, Poccus

OTH HEOOBIYHBIC NPEACTABUTEIIM NPSIMOKPBIIBIX pPACIPOCTPAHCHB B
AKBAaTOPHAIBHBIX O0JACTSIX pPa3HBIX KOHTHHEHTOB. MEKCHKAHCKHHA Ky3HEUHK
Nesoecia nigrispina (Stal) oouraet B LlenTpansHoit AMepuke (Mekcuka: o01acTu
K fory or Mexuko, T. Teana B mrare Tabacko um momyoctpoB FOkartah)
(Barrientos-Lozano et al., 2020), a a¢uonckuii ceepuok Homoeogryllus ambo
Gorochov, Bmepsoic omnucannbii B 2018 1. (Gorokhov, 2018), — B
skBaTopuasibHOM Adpuke (Dduonms: permon Opomust). JlabopaTropHbie
KyJbTYPBI 3TUX BUJIOB COJIepKaTcs aBTopom, HaunHas ¢ 2017 .

Onucanue U mnoseaeHue. MoyOJIOM MEKCUKAHCKUWA KY3HEYHMK HMEET
OYCHbB JJINHHBIE YCUKH, CTPOMHOE TEJIO U 3alIUTHOE TTOBEICHUE, OIn3Koe K Ooee
u3BecTHBIM MeuHHKaM (poa Conocephalus Thunberg, 1815). [To Mepe pocta oH
U3 CEpOro CTAaHOBUTCS 3€JIECHOBATO-OypbIM, OOJiee KOPEHACTBhIM U, MOJI00HO
TapakaHaM, HauyWHaeT MpsATaThCs B TeHHW. J[mmHa camma 40-45 MM, a caMku C
sifrieKaaoM cBoitie 65 mm (Puc. 1).

Dduorckuii CBEPUYOK IMOYTH IEIUKOM YEPHBIA, C KPacHOBATO-Oyporo
I[BeTa T'OJIOBOHM, KOJICUKAaMHU Ha JUIMHHBIX YCHKaX W KWJIKAMU Ha KPBUIbSX, H
BHEITHAM BHJIOM HAIIOMHHAET SIOBUTOTO KyKa-MaiKy WJIN KYy>KEJHILY, OJTHAKO,
MOMHUMO OBICTPBIX HOT, HE UMEET HUKAKUX CPEJICTB 3alUThI. J[TMHa Tena camiia
20-25 MM, camku Ha mapy MM kpynHee (Puc. 2). AKTHBHOCTH 00OMX BHJIOB
HouHas. O0a Buaa KOMQOPTHO ce0si UyBCTBYIOT B YKPBITHSIX W3 CBEPHYTOU B
TpyOOUKYy JpEeBECHON KOpPHl WWJIM KapTOHA COOTBETCTBYIOIIHMX Pa3MEpOB,
MOCTABJICHHBIX BEPTUKAIHHO.

CamMipl MEKCHMKAaHCKOTO Ky3HEYMKa W3al0T 3BYKOBBIC CHUTHAIIBI 33 CYET
ctpunymsiiuu. [Ipu3bIBHBIH CHTHAT COCTOUT W3 JIBYXIYJbCOBBIX CEPHIA
(Korsunovskaya, Zhantiev, 2019). Curnan nporecta Moxo Ha MPU3bIBHBIN, €r0
MO>KHO YCIBIIIATh, €CJIA B3ATh Ky3HEUHKa B pyku. MIHOTIa, B OTBET Ha 3BYKOBOE
pazmpakeHue (IIypIIaHUE) caMIlbl OTBEUYANOT Mepekianykod. Ob0a mosia mpu
OECIOKOWCTBE CKPHUITAT MaHIUOYJaMU WIIM TPO3ATCS yYKYCUTh, Pa3BOJs UX B
CTOPOHBI, & CAMKH TTOTHPAIOT KPBLIBIMHU O HAIKPBUIbS, W3/1aBasi IIUIISAIINN 3BYK.
MotHbIE YETIOCTH MCTOIB3YIOTCS Ky3HEUMKaMH Il OOIJIa/IbIBAaHUS KOPBI.
K coOpatbsiM M HAcCEKOMBIM JPYroro BHAAa Ky3HEUMKH HE arpecCUBHBI TIPH
HAJIMYUUA CBEXHX KOpPMOB. CaMIlbl Ky3HEUHMKOB MPHU HEIOCTATKE YKPBITHH O
HOYaM yCTPAaWBAIOT JAPAKHU C OTKYCHIBAHUEM YCOB Y COTICPHHKA.

Camernr >(HUONCKOTO CBEpYKa MPOU3BOJUT CBOMMHU PACIIMPECHHBIMH,
[IEJTMKOM TIPEBPAIIEHHBIMU B 3BYKOBOW almapaT HAAKPBUIBIMHA TPOMKHH H
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PE3KUI OTPBIBUCTHIN 3BYK. DTOT HECJIOKHBIM, HO OUYECHb YHCTHIM CUTHAJI COBCEM
HE TIOXO0K Ha CTpeKoTaHue HacekoMmoro. OH OOJbIlle HATIOMUHAET KPUK MTEHIIA
yIIACTOW COBBI WA APYrou nrtuupl. KoHKypupyromue 3a TEPPUTOPUIO WIH 32
CaMKy CaMIbl JIATAOT IPYT JIpyra 3aJJHUMHA HOTaMH, 4TO, OJJHAKO, HE IPUBOJIUT K
TpaBMam.

Puc. 1. BHemnnuii Bux MeKCHKaHCKOTO Ky3Heunka Nesoecia nigrispina. A — camerr,
B — mononas camka, C — oTkinanka smir camkoi, D — HuM@sl mepBoro Bo3pacra,

E —cpenneBo3pactaas aumda. Poto: A.I1. Muxaitnenko. / Fig. 1. Appearance of the Mexican
bush-cricket Nesoecia nigrispina. A — male, B — young female, C — laying eggs by female,
D — first instar nymphs, E — intermediate instar nymph.

Photo by: A. Mikhailenko.

Coaep:xanue. Kak okazanoch, 00a BuJia B HEBOJIE MOTYT CYIIIECTBOBATH B
HIMPOKOM JTMAIa30HE YCIOBHM, MPU HATMYUHA KOPMA U YKPBITUI HE KOHKYPUPYIOT
3a J)KM3HEHHOE MPOCTPAHCTBO, U aBTOP HEPEIKO MPAKTUKOBAI UX COBMECTHOE
coJiepKaHue.

s oOoux BUAOB MOJOUIET CaZOK (TeppapuyM) C UMHUTALMEH JIECHOTO
OWoTomna: MOJCTUIKA M3 OTMEpIIEH pACTUTEIBHON OPraHUuKHU, YKPBITHUS U3
0epe30BOI KOPBI U BETOK, EMKOCTh CO BJIAXKHBIM TOP(OM HIIU PHIXJION JTUCTOBOM
3emJiel 1Sl OTKIAAKu siull. KyabTypa Ky3HEUHMKOB aBTOPOM COJIEPKAIACh B CAJIKE
o0beMoM 3511 ¢ KapkacoM M3 JepeBa, OOTSAHYTOM METaJUIMYECKOW CETKOH,
a CcBEpUKOB — B 1811 cTewIssHHOM Teppapuyme. B KkadecTBe MOJICTUIKU
HCIIOJIb30BAIMCH JIPEBECHAsI TPyXa, MPOILUIOTOJHUMA JTMCTOBOM OIaj M CIHUTOU
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3eNeHblil yail. BnaxkHocTh He KOHTpoiupoBanack. O6a Buma Xopomo ceds
YyBCTBYIOT B IIIMPOKOM AMAIa30HE BIAXXHOCTH, OAHAKO IIPU €€ NPEBBIILICHUN Ha
DKCKPEMEHTAX M OCTATKAX CYyXOI'0 KOpMa MOXET IOABIATHCA IuieceHb. Hannune
akapu(OpPMHBIX KJIEIICH, MOTYIIUX BPEAUTh KyJIbTypaM HACEKOMBIX, CIIOHTAaHHO
HUBEJIMPOBAJIOCH IIOYBEHHBIMHU I'aMa30BbIMH KJICIIAMH, ONAJABIIMMHU C IIOYBOU
U pacTeHusMH U3 npuponbl. CaoK MOXKHO CHEIHUAIbHO HE 00OrpeBath, €CIH
TeMIeparypa B MNOMEMIEHUU cocTaBisieT +22..+25 °C, HO cMeHa JHSI U HOYM
12/12 4 nipy MOMOIIM BHEIIHETO WM BHYTPEHHETO OCBEILICHHS JKeJIaTelIbHA.

Puc. 2. Buemnuii Buj s¢uonckoro ceepuka Homoeogryllus ambo. A — camerr, B — camka.
doto: A.I1. Muxaiinenko. / Fig. 2. Appearance of the Ethiopian cricket Homoeogryllus ambo.
A —male, B — female. Photo by: A. Mikhailenko.

Kopmienue. Panrion o0onx BUIOB OKasajcsi B OOIIEM CXOJCH: B HETO
JOJDKHBI OBITh BKJIFOYEHBI CBEXHE JIUCThS PACTCHHHA, a TaKXe MEPTBBIC
HACEKOMbIE WM Jpyrue Oecro3BoHOYHbIE. Ky3HEUMKH XOpOIIO €Nr JIUCThS
cayiata-JiaTyka JIMCTOBOTro U kodaHHoro (Lactuca sativa L.), karmycTbl IEKHHCKOMH
(Brassica rapa pekinensis (Lour.) Hanelt, cmopoaunsr kpacuoit (Ribes rubrum
L.), nemumubl oosikHOBeHHOM (Corylus avellana L.), sxoctepa ciaOuTenbHOroO
(Rhamnus cathartica L.), 6epeckiera esporneiickoro (Euonymus europaeus L.), a
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TaK)K€ MHOTHX JIepEeBhEB M KyCTapHUKOB U3 ceM. PozomBerHsie (Rosaceae).
Oco0eHHO TpeanoynTanach UMK psionHa oObIkHOBeHHAs (SOorbus aucuparia L.)
u yepemyxa ntuabs (Padus avium Mill.), BeTku 3TuX 1epeBbEB MOSIATUCH BMECTE
¢ kopoii. ExeBuka cusas (Rubus caesius L.), kien ocrtponuctHbiii (Acer
platanoides L.) u sicenr oObikHOBeHHBINH (Fraxinus excelsior L.) moutu
TIOJTHOCTBIO MU MTHOPUpOBaNMCh. by3wHa kpacHas (Sambucus racemosa L.),
kpanuBa nBygaoMHas (Urtica dioica L.), omyBaHunk nekapcTBeHHBIH (Taraxacum
officinale F.H. Wigg.) u ocot oropoansiii (Sonchus oleraceus L.) ky3Heunku
MoeIalii MPU OTCYTCTBHHM QJIBTEPHATHUBBI. B KadecTBe OCIKOBOW TOIKOPMKH
WHOT/Ia TIpejiarajcs CYIICHBI ramMmapyc WM TPaHYJIUPOBAaHHBIA KOPM IS
BOJHBIX Uepernax ¢ raMMapycoM. B 3uMHeEe BpeMsi, TOMHMO cajaTa U «KamyCThD,
KY3HEUHKH TMOSaNIH SO0JI0KH, TPYIITH, KHBU M OTYpIIbl. 3UMOU 1jIsi 000MX BUIOB
npe/Ularaiuch CXoaHble Kopma. Jluera »(duOmNCKOro CcBepyka OKasaiach
3HAYUTEIHHO U30MpaTelIbHee, YeM Y MTPOYUX BHJIOB CBEPUYKOB, COJCPIKAIIUXCS B
KyJbType, U C OOJBIIECH T0JIeH )KUBOTHBIX KOPMOB. CBEpUKH OTKAa3bIBAIUCH OT
JUCThEB MHOTHX JUKOPACTYIIMX PACTCHUH M oBolei. CBeKHE JINCThS KICHA U
Oy3WHBI OKa3aJIMCh ISl HUX SA0BHUTHL. Ho 9TH NecHbIe 0OUTaTeIn HETUIOXO EIH
rpubsl U3 poaoB BemreHka (Pleurotus spp.) m wemyituatka (Pholiota spp.).
XO0poI10 oe1aIu TAaK)Ke CYIICHBI TaMMapyc U KOPM JIJIsl phIOOK B BUJIC XJIOIIBEB.
Bcem pacturensHBIM KOpMaM CBEPUYKH MPEANOYUTAIINA CajaT-JIaTyK, €U TaKKe
KalyCcTy IEKHHCKYIO, KpamuBy M BepOciHMK oObIkHOBeHHBIN (Lysimachia
vulgaris L.), auctess cHeiTH 0ObIKHOBeHHOU (Aegopodium podagraria L.),
TeICSTYETMCTHUKA  oObIkHOBeHHOTo (Achillea millefolium L.), comBerus
OJlyBaHYMKa, MOJIOJbIC JHCThs uyepeMyxu U Oepesbl (Betula sp.), a 3umoit —
IIMMHAT OropoaHbIi (Spinacia oleracea L.), moMuaopbl, Orypiibl, JIBIHIO,
MOPKOBB, OaHaHbl U xJ1e0. ['opIednHpIil canaT-IaTyk W KOYaHHBIA €ro BapHaHT
(mpomaBaeMbIil 1O MapKoil «AMNCOepr»), MHOTJA MOXKET COACPKATh CIIEIbI
OMOWHCEKTHUITNIOB, KOTOPBIC, OJHAKO, MOXKHO CMBITh TPOTOYHON BOJOM.
VY CIIOBHO YHCTBHIM B HAIlIEM PETHOHE MOYKHO CUHMTATH JIMIIb CAJIAT, BHIPAIICHHBIN
AIIK «MOCKOBCKHI».

PaszButne. Y 000MX TPONUYCCKHX BHJIOB MPH COJCPKAHUHU B CAJKe HE
OBLIO OTMEYEHO CE30HHOCTH. SiI1a MEKCHKAaHCKOTO Ky3HEUNKa HHKYOHPYIOTCS B
cpemHeM 2-3 mecsana. YacTh  SMI]  pa3BHBACTCd 3HAYMTENBHO JIOJBIIE,
MO-BUIMMOMY, OHH HaxOJATCS B JUAIay3e, MHUIIUUPYEMOH YCIOBHSIMU CPE/IbI.
OdepeTHOM MOHB MOCIE MOACBIXaHUS 3eMJITHOTO KOMa CTUMYJIUPYET MacCOBBIN
BBITUTOA, MOJoau. OT BBUIYIUICHHS JTUYMHOK JO JMHBKA HAa WMaro MPOXOJHT
00br9HO He MeHee 2.5-3 mecseB. OHHM TIPETEPIICBAIOT 32 3TO BpeMs [ JIMHEK.
CaMKu )KHBYT HEMHOTHM 00JIee OJTHOTO TO/a, CaMIIbl, KaK TPaBUIIO, MEHBIIIE.

Siima s¢duornckoro cBepyka pa3BHBAIOTCS OT OJHOTO IO TMOYTH JBYX
MmecsieB. J[0o MMaro JMYMHKU JOPACcTalOT 3a IMOJTOpa MeECsIa, CTOJIBKO JKe
IIPUMEPHO JKMBYT CaMIIbl, CAMKH — Ha MecsI Jojblne. Kak u BceM cBepukawm,
caMKaM 3(HUOTICKOTO CBEpYKa HY)KHA PBIXJasl MOYBa JUIS OTKIAJAKH SUI[ BO
n30e)KaHUe TMOBPESKICHUS SUIEKIana, a TOJHOE MEePEChIXaHWe TOYBBI MOXKET
OBITh TUOETBLHBIM JJIS SIULI.
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[11010BUTOCTH ¥ BBIKUBAEMOCTh MOJIOJIA Y 0OOUX BHJIOB OYEHBb BBHICOKAS.
TpynHocTH B BeIeHUU KYJbTYpP 3TUX HACEKOMBIX MOTYT OBITh CBSI3aHBI JIUIIIH CO
CJIy4alHbIM OTPABJIEHUEM NOKYIIHBIMUA KOPMaMH B 3UMHEE BPEMS.
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Summary
TROPICAL ORTHOPTERANS — MEXICAN BUSH-CRICKET
NESOECIA NIGRISPINA (STAL, 1873) (TETTIGONIIDAE:
PSEUDOPHYLLINAE) AND ETHIOPIAN CRICKET
HOMOEGRYLLUS AMBO GOROCHOQV, 2018 (GRYLLIDAE:
CACHOPLISTINAE) IN AN INSECTARIUM

Andrey Mikhailenko

The Botanical garden of the Lomonosov Moscow State University, Moscow,
Russia

These unusual representatives of the orthopterans are spreads in
equatorial areas of different continents. The Mexican bush-cricket (Fig. 1) was
widespread in Central America (México: the regions to the south from México
town, from Yucatan, from the State of Tabasco (Teapa town) and from the
Yucatan Peninsula) (Barrientos-Lozano et al., 2020), and the Ethiopian cricket
(Fig. 2) — in equatorial Africa (Ethiopia: Oromia Region) (Gorokhov, 2018).
Insects are contained by the author from 2017 to the present.

Both types in captivity can exist in a wide range of temperatures and
humidity. Sometimes the author contained these orthopterans conjointly. For
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insects of their own and even another species, bush-crickets are not aggressive in
the presence of fresh feed and shelters. Both species live comfortably in vertical
shelters from wood bark or cardboard rolled into a tube. For the keeping of both
species, a cage or a terrarium with an imitation of a forest biotope is suitable. For
its need a litter of decomposition plant organics, shelters from the bark and
branches, a container with wet peat or with loose leaf soil for laying eggs. The
culture of bush-crickets was contained in a mesh cage with a volume of 35 liters
with a wood frame, and crickets in a 18-liter glass terrarium. As a litter, last year’s
pulling-down wood leaf, rotten wood and a weak green tea was used. The
temperature in the cages was about +22..+25 °C, the change of day and night
12/12 h was provided using artificial lighting.

The diet of both species turned out to be generally similar: fresh leaves
of plants and animal feed should be included in it (for example, dry gammarus).
The Mexican bush-cricket eats the leaves of Lactuca sativa L., Brassica rapa
pekinensis (Lour.) Hanelt, Ribes rubrum L., Corylus avellana L., Rhamnus
cathartica L., Euonymus europaeus L. and many plants from the family
Rosaceae. A little worse and in the absence of alternative feeds, as Sambucus
racemosa L., Urtica dioica L., Taraxacum officinale F.H.Wigg., Sonchus
oleraceus L., apples, pears, kiwi and cucumbers are eaten. The bush-crickets did
not eat the Rubus caesius L., Acer platanoides L. and Fraxinus excelsior L. The
Ethiopian crickets were eaten by mushrooms as Pleurotus spp. and Pholiota spp.
Dried gammarus and fish food also ate well in the form of flakes. Salad Lactuca
sativa L. preferred all herbal feeds, they also ate the leaves of Brassica rapa
pekinensis (Lour.) Hanelt, Urtica dioica L., Lysimachia vulgaris L.,
Aegopodium podagraria L., Achillea millefolium L., Betula sp., dandelion
Taraxacum officinale F.H.Wigg. inflorescences, and in winter — Spinacia
oleracea L., tomatoes, cucumbers, melon, carrots, bananas and bread. In winter,
for both species they offered similar feeds, consisting mainly of vegetables and
fruits (salad, Beijing cabbage, tomatoes, cucumbers, melon, carrots, bananas),
bread and dry feed for aquarium fish.

Eggs of the Mexican bush-cricket are incubated on average 2-3 months.
Some of the eggs develop much longer, apparently, they are in the range initiated
by the conditions of the environment. From the hatching of larvae to molting on
the imago, usually 2.5-3 months pass. Nymphs take place during this time 7
instars. Females live a little more than one year, males, as a rule, less. Ethiopian
cricket eggs develop from one to almost two months. Before the imago, the larvae
grow in a month and a half, males live about the same amount, females live one
month longer. The female Ethiopian crickets need wet loose soil for laying eggs
in order to avoid their drying out and damage to the ovipositor. The fertility and
survival of young nymphs in both species are very high. The seasonality of
development in the cage by the author was not noted.
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OCOBEHHOCTHU COAEPKAHUA U PASBEJIEHUSA
B KYJbTYPE PEJIKOI'O CTEIIHOI'O KY3HEYUKA -
CEBYYKA OJUHD-CEPBHUJISA ONCONOTUS SERVILLEI
FISCHER VON WALDHEIM (ORTHOPTERA:
TETTIGONIIDAE: ONCONOTINI)

A.Il. MuxaijieHKO

borannueckuii cag MI'Y um. M.B. JlIomonocoBa, r. MockBa, Poccus

Ky3neunku poma Onconotus pacmpocTpaHEHBI IO BCEHM CTEMHOM MOJIOCE
EBpaszumn, ot FOxHoM EBporibl Ha 3amaje 10 1ro-Boctoka 3anaaHo Cubupu Ha
BOCTOKE cBoero apeana. B IlpenkaBka3be )KUBYT TOIBKO B rOpax, I0KHEE 30HBI
CTemnel He BCTpeyaroTcs. DTO OECKPHLUIbIE CIIeUaTU3UPOBAHHbIE (POPMBI, JTATEKO
OTCTOSAIIME B IUIaHE POJACTBA OT Jpyrux Ky3HeunkoB Craporo Caera.
Ux xapakrepusyer cnenupuyeckuii 001K, KOTOPHIM OHM YE€M-TO HATIOMUHAIOT
CBEpUKOB. Teno Ky3HEYMKOB, OKpAIIEHHOE B IIBET 3€MJIM M OMajaa, OOoJbIlei
YacThbI0 CKPBITO TMOJ] MOPIIMHHUCTOM, IUIOCKOM U CWJIBHO PACIIUPEHHOM
nepennecnuakoit (Puc. 1). Oqun u3 BumoB poaa, ceBuyk Cepsuisi Onconotus
servillei Fischer von Waldheim, 1839 He Tak naBHO HalifieH U B psac
jecoctenHbix pernoHoB Poccun (Pyunn, Muxaiinenko, 2013). CeBuyk CepBuiis
3a”eceH B eBporneiickuit Kpacubiit ciucok MCOIT (IUCN, 2021), kak ys3BUMBIi
BUJI, Takke BKIOYeH B KpacHble kHurn Ykpawnbl, MonnaBun, Kazaxcrana u
psiJla peTHOHOB Halllek cTpaHbl. BHECEHUE peIKNX KY3HEUMKOB BO BCEBO3MOXKHBIE
KpacHple KHUTM HampsIMyl0 HE CBSI3aHO C NEPCHEKTUBAMH COXPAHHOCTH HX
MECTOOOUTAaHUM, TOITOMY OCBOCHHE METOJUKH UX pPa3BEIACHUS U PACCEICHHS
ObLJIO OBl OYEHB KENATEIbHBIM JIJISl UX COXpaHeHus. Panee B 9TOM OTHOIIECHUU
ObLT M3y4eH Apyroi Bua poaa — ceBuyk Jlakcmanna O. laxmanni (Pallas, 1771).
(dénmopos, 1962). Cuuraercsa, 4TO B COCTAaBE POJA M3BECTHbI, KAK MUHUMYM
2 Buna: ceBuyk Jlakcmanna n Cepsmis (Ctopoxkenko, 2004), paznudaromumxcs
CTPOSHHEM TIEPETHECTIMHKN ¥ HEKOTOPBIMU APYTUMH MpU3HaKaMu. [lo qaHHBIM
O.C. KopcynoBckoit (2008), curHaibl camIlOB STUX BHUJOB, COOpPaHHBIX O]
Boarorpagom B ogHOM OWOTONE, OKa3aluCh HEPA3IWYUMBI, YTO JUIS
OPSMOKPBIIBIX B II€JIOM JOBOJBHO HeoObyHO. Ha ceBepe apeana Buja,
Hampumep, B Jiecoctenu MockoBckoi W Tymbckoil 0071., 3TH 00CTOATETHCTBA
yCYTYOJISFOTCS €IIe TEM, YTO pa3Mephbl Ky3HEUNKOB MEJIKU U BHIOBBIC TTPU3HAKH
CTEPTHI, MMOTMAAETCSI MHOTO 0CO0€H C MPOMEKYTOUHBIMH MTPU3HAKAMU, HO BCE JKE
HemHoro mpeoOmamaer O. servillei. 3aech aBTOpy NMPHUXOIUTCS COTJIACHUTHCS C
B.A. HemkoBbiM (2015), cunrtaromum 3tu popMbl B OpeHOYyprckoit 0611, TOJIBKO
dopmamu ogHOTO BHAA. B maHe BbIOOpa MECT OOWUTaHUSA STOT Ky3HEUHUK
peArnoYnuTaeT Hanboyee MPUTOHBIC [T 3eMiieenusi yepHo3eMbl. OTHaKO, OH
OKa3aJics JOBOJbHO HETPEeOOBATENEH K IUIONIAJA MECTOOOWUTAaHUS W MOXKET
CYyIIIECTBOBATh HAa Y3KHX OCTEMHEHHBIX MEXaX MEXIy MOJSIMH, TeM CaMbIM
BBITOJTHO OTIUYAsICh OT MPOYUX OECKPBUIBIX Ky3HEYHMKOB. Heckonbko ocobeit
(3 camku u 7 camiioB) ObLTH MOHWMaHBI AaBTOPOM B MPHUPOJIEC HA CEBEPO-BOCTOKE
Tynbckoit 0611. B urone-asrycte 2019 r.

126



YciaoBusi coaepxkanus. J[ns comepxanmst 50 3Kk3. MMaro JA0CTaTOYHO
€MKOCTH pa3MepoM 22x22x45cMm. HM30bITOUHAss BIAXHOCTh, CO3/aBaeMast
JUCTBHSIMM KOPMOBBIX PAacTCHM B TECHOM CTEKJISHHOM CajKe, Ui HHX HE
nomyctuMa. Ky3He4WKH, OCOOCHHO MOJIOJbIe, OKa3aJMCh TpeOOBATEIbHBI K
XOpOIllel BEHTWIALUA W OTCYTCTBHUIO IUIECEHH, IMO3TOMY WX TMPUXOIUIOCH
CoJZIeprKaTh B ceTyaToM cajke. ONpbhICKUBaHUE HEXENAaTeNbHO. JINUMHKY MoeaaroT
MHOTO KOpMa, OY€Hb OBICTPO PACTYT U MPOSBIISIOT TEPPUTOPHATLHYIO arpecCHIo.
YToOBI HCKIIOYNATH KaHHHOAIW3M JMHSIIOIHMX 0co0el, HEeoOXOIMMO CO31aTh
OO0JIBIIIOE KOJIMYECTBO YKPBITUH, JUII MENKHX — W3 MPOIUIOTOHETO JIMCTOBOTO
(ty©60BOTO M KJICHOBOTO) OT1a/1a, a JAJIs MOAPACTAIOIINX HUM( 1 IMaro — CBepHyThIE
B TPyOOUKY KyCOUKH O€pecThl WM KOPBI APYTUX JepeBbeB. CamIlbl OKa3aluCh
HEarpecCUBHBI K cOOpaThsiM. B caike Hy>KHBI KOPSITH WITH HEMTOE1aeMbIe paCTEHUS,
Ha KOTOpBbIC HACEKOMBIC BBIJIC3AIOT IOTPEThCA. J[IS OTKIIamKy sWIl caMKam
CTaBUJIaCh HeBbICOKas (rimyOmHoil 5-10 cM) KiOoBeTa ¢ MECYaHBIM TPYHTOM,
3aHUMAIOMIAs 0 TPETU IUIoMaau canka. OTIIOKEHHBIC B CEpeauHEe JieTa siila
WHKYOUpOBAIMCh CHayalla B CajJKe, a 3aTeM, I0CJIe OTMHUpPAHUS WMaro, B
MIPUPOTHBIX YCIOBUSX, TaM K€ TIPOXOAMJIA U 3MMOBKa. B moMertieHne KroBeTa Oblia
3aHeceHa B KOHIIE ampensi — Hayajge Mas ciemyromiero roga. OcBemancs u
oborpeBajics cagok B TedeHWe 14-174  MOJBEHIEHHBIMH  CHAPYXH
JFOMHUHECIICHTHBIMH ~ JIaMITaMH ~ «IKOHOMKamm» moBbimeHHOH (10 30 Br)
MOIIHOCTH Wiau Jiamnoi JIPB, 4ToOBl co3maTh JIOKaJbHBIE MecTa 00orpeBa ¢
temneparypoi gHeM Boiiie +30 °C, HouHas TeMnepaTypa He KOHTPOJIUPOBAIACh.

Kopmiaenne. PanmoH BKIIoyaeT B ce0s CBEXKHE CTEOJIM PacCTCHUH C
JUCTBSIMHU, TIOCTABJICHHBIC B Y3KOTOpJyl0 0aHOYKY C BOJOW, M CyXHE KOpMa B
IUTOIIKE, MOWJIKa He TpeOyercs. B kadecTBe Cyxoro kKopma Mpeiarajiuch B
paBHBIX  YacTAX OBCsSHbIe Xyombs  «['epkyiec», Cyxoil rammapyc,
TPaHYJIMPOBAHHBINA KOPM JUTsI BOJHBIX Yeperax U XJIOMbS I aKBApUYMHBIX PBIO.
OXOTHO mMOeNaNNCh JIMYUHKAMH C CaMOTO OTPOXKIACHHUS TBICSUCITUCTHUK
oosixknoBennslii Achillea millefolium L., scrmorka Oemas Lamium album L.,
COLIBETHSI OJyBaHUMKa JiekapcTBeHHoro Taraxacum officinale F.H. Wigg.,
TI0JIpacTAOIMU HUM(aMu TakxKe JIOMyX BoitownbIi Arctium tomentosum Mill.
U cyxue KopMma (0COOEHHO OBCSIHBIE XJIOMbSI U CYyXOM rammapyc). MeHnee 0XO0THO
— JIUCThS OJTyBaHUMKA, IUKOpHUs 0O0bIkHOBeHHOTO Cichorium intybus L., Bacuibka
ayrooro Centaurea jacea L., mymmnbl oObikHOBeHHOM Origanum vulgare L.,
BEPOHHMKH HIMPOKOJIMCTHOW Veronica teucrium L. ¥ CHBITH OOBIKHOBEHHOM
Aegopodium podagraria L. [Tekunckas kammycra Brassica rapa pekinensis (Lour.)
Hanelt u camar-matyk Lactuca sativa L., ko4aHHBI WM TpoJaBacMbIi B
TOPIIOYKaX, XOPOIIO MOEAAIOTCS, HO COACPIKAT CIIUIITKOM MHOTO BJIard, IO3TOMY
UX JaBaJId BPEMEHHO MpPH OTCYTCTBUHU Jpyroro kopma. Ky3Heuunkm MOTYT
TI0€JIaTh TAKXKE TIOBI OOSPBIINTHUKA, OTYPIIbI, TOMHIOPHI, MOPKOBb, OaHAHBI U
xJ1e0. JIuctos 3makoB (exxu cooproit Dactylis glomerata L., tumodeesku Phleum
pratense L., Ph. phleoides Siml.) ky3neunku noeganu, HO HEOXOTHO. DTH 3J1aKH,
a Taxoke tumuyak (Festuca sulcata Hack.), tonxonor tonkuii (Koeleria gracilis
Pers.), monepna ceprnoBuanas (Medicago falcata L.) u kimeBep Iyrosoii
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(Trifolium pratense L.) orMe4yeHbI KaK IUINA OTPOJAUBINNAXCS HUM{Q B MPHUPOJIC
C.M. ®énopoBbiM (1962). UrnopupoBaivch WM ILJIOXO MOEAAINCH B CaIKe
JbHSIHKA, BEPOHUKA AyOpaBHas, MOJOPOKHUK OOJBIION, OyJipa IUIIOLIEBUHAS,
KUBYYKa TOJ3y4asi, Maxydyka OObIKHOBEHHAsl, YUMHA JIyroBas, Bs3elb MECTPHIi,
KpamuBa JABYJOMHAs, MbBUIBHSHKA W BOPOOCHHHK JIEKApPCTBEHHBIC, IMKMa
OOBIKHOBEHHAs,  30JI0Tasi  poO3ra, YEPHOOBUIBHHK, OCOT  OTOPOJHBIM,
KO3JIOOOPOJHUK BOCTOUHBIN, OOJSK IIETUHUCTHIN, BHIOHOK MOJIEBOM U MHOTHE
po3olBeTHbIE. B oTiuume OT ryceHull 0abouyek M TAJOYHUKOB CEBUYKH
MOJIOKUTEIIBHO OT3BIBAIOTCA HA CMEHY KOPMOB MOBBIIIEHHBIM AIIIETUTOM.

Pa3Butue u pa3MHoxkeHHe. JINUMHKY JIUHSIOT NEPBBIA pa3 uepes3 2 AHSA
nocje OTPOXKJEHHUs, a emle uepe3 3 AHSA — yke Ha 3-i Bo3pact. OOBIYHO OHHU
NPOXOJAT pa3BUTHE OT BBUIYIUIEHUsSI 10 uUmaro 3a 4 Hemenu. B mporecce
pa3BUTHSA KY3HCUHMKH 3a 3TO BpeMs JIMHSIIOT HE MEHee 6 pa3, mpu 3TOM
C.M. ®EnopobiM (1962) ObLIO OTMEUEHO TOJBKO MATH JUHEK. TOYHOE YUCTIO
BO3PAacTOB y3HAaTh 3aTPyAHUTENbHO, T.K. Cpa3y IMOcCIe JIMHBKU MIKypKa
noenaetrcs. KpoMe Toro, B pa3HbIX pPermoHax OHO MOXET ObITh Pa3IMYHBIM.
Ky3Heunkam cBOICTBEHHA JTHEBHAS AKTUBHOCTh, HAM0OJIee MHTEHCUBHO CaMIIbl
CTPEKOTaJIM paHHUM yTPOM, TOTJIa K€ HAOJII0Jaluch U criapuBanus. B pupoze,
BUJIMIMO U3-3a JKapbl, aKTUBHOCTh ATOT'0 BHUJA MOXKET CIBUTAaTHCS HAa HOYHOE
BpeMs (DEnopos, 1962). IlepBble cniapuBaHus HaYaduCh 4epe3 S5 AHEH mocie
JMHEK Ha MMaro, a emie yepe3 / JAHeu Obula oTMeueHa sifeknanka. OTkiaaaka
SIMI] CaMKaMM mpoucxoauia mo Beuepam. Ilo manaeiM C.M. ®énopona (1962),
MJI0JIOBUTOCTH OJHOM caMku — 50-76 sut. OTiI0OKEHHBIE TPUMEPHO Ha TITyOHHY
AUIIEKJIAa/1a B IOYBY AMlIa IEPEKUBAIOT OCEHb U 3UMY. 110 Ipyrum nanHbIM, OHU
BIIAJIAIOT B AYMOPHOHAIIBHYIO Jauaray3sy, Ajsirytocs 3-5 yetr. B Hamem ciydae
KOJIMYECTBO SIMI] HA OJIHY CaMKy aocTturaino no4ytu 100, HO mocie oJHOKpaTHOU
3UMOBKU OKa3bIBAJIKMChH MOJHOCTHIO Pa3BUTHLIMU JIMIIb YacTh U3 HUX, a Oojee
MOJIOBUHBI YXOJWJIa B MHOTOJIETHUN mokoi. Kak u jjisi apyrux Ky3HEYUKOB
YMEPEHHBIX IIUPOT, JJIsl CEBUYKOB XapaKkTepHa CE30HHAsI IUKINYHOCTh. IMaro
pPa3BUBAIOTCS B TEYEHUE TEIUJIOTO MEpHUOJia, a silllaM CBONCTBEHHA aMamnaysa,
KoTopass mpuxoauTcss Ha 3umy. [lo knmaccudukammm 3urdpuga Harpuma
(Ingrisch, 1986), Hamr BuJ MOXHO OTHECTH K TUIY 2, ¢ (paKyJIbTaTUBHOM
MHOTOJIETHEN Auanay3oi. JUIMTEeIbHOCTh €€ MPOXO0KIACHUS 3aBUCUT OT Pa3HbIX
(bakTOpoB, B T.4. BO3pacTa CAMKH, CPOKOB M MeCTa OTKJIAJAKU €10 siull. PanHue
CPOKHM OTKJIaJIKW CAMKOM SIUIl CTIOCOOCTBYIOT IOCPOYHOMY MX Pa3BUTHIO, a AMIIA,
OTJIOKEHHBIE OJIM)KE K OCEHHUM XO0JIoJlaM, OyyT JIeKaTh B 3eMJIe €lle HE MEHee
roaa. B nmpupojie caMmka ceBuyKa BRIOMpPAET JJIsl OTKJIQJKU CaMbl€ OCBEIIICHHBIE,
XOPOILIO TPOTPEBAEMbI€ U MOYTH JUUICHHBIE PACTUTEIBHOCTH YYACTKU MOYBHI,
r7Je TeMmIlepaTypa €€ BEpPXHEro cJios ObIBaeT HAMHOTO BBINIE TEMIIEPATYPHI
BOo3nyxa. B canmke Oosblmas 4yacTh SIMIl HE YCIIEBAET MPOWTH MEPBYIO CTAIAHIO
pPa3BUTHA 32 OJWH HEMOJHBIN ce30H. CPOKH JKU3HM UMAro B HEBOJIE OOBIYHO
MoJITOpa — JBa Mecsiua. B TedeHue Bcel KU3HU camllbl aKTUBHO CTPEKOTANH,
HAO0JII0JaTUCh CTIApUBAHUS U OTKJIAJKA SUII.
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Puc. 1. Buemnwnii Bun ceBuyka Oqund-Cepsuiis. Onconotus servillei. A — camer,
B — camka, C — rpynma Hum¢ crapimx Bo3pactoB. ®oto: A.I1. Muxaiinenko. /
Fig. 1. Appearance of the Southern Barbed-wire Bush-cricket Onconotus servillei.
A —male, B — female, C — group of last instar nymphs. Photo by: A. Mikhailenko.
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Summary
FEATURES OF KEEPING AND BREEDING IN THE
CULTURE OF THE RARE STEPPE SPECIES - SOUTHERN
BARBED-WIRE BUSH-CRICKET ONCONOTUS SERVILLEI
FISCHER VON WALDHEIM (ORTHOPTERA:
TETTIGONIIDAE: ONCONOTINI)

Andrey Mikhailenko

The Botanical garden of the Lomonosov Moscow State University,
Moscow, Russia

A bush-cricket Onconotus servillei Fischer von Waldheim, 1839 is
endemic of the steppe zone of Eurasia. The range of this species covers the
European and Asian steppes from South Europe to Kazakhstan and the southeast
of Western Siberia, the Ciscaucasus. It is listed in the European Red Book (IUCN,
2021) as vulnerable (VU), also included in the Red Books of Ukraine, Moldova,
Kazakhstan and a number of regions of Russia. In appearance, this insect
resembles a true cricket (Fig. 1).

Insects were contained in the following conditions. The volume of the cage
(for 50 imago) was about 22 liters, with good ventilation and heating were provided
using mercury lamps. The cage was lightened for 14-17 hours. The local
temperature was maintained at least +30°C during the day. There were a large
number of shelters from the bark of trees and last year’s falled leaves. For laying
eggs, females were provided with low (5-10 cm deep) dishes with sandy soil.

The diet consisted of fresh green leaves of plants and dry feed. Among
the plants, leaves of Achillea millefolium L., Lamium album L., Arctium
tomentosum Mill., the inflorescences of Taraxacum officinale F.H. Wigg. were
preferred, and dry food (especially oatmeal and dry gammarus). Leaves of
Dactylis glomerata L., Phleum pratense L., Trifolium pratense L., Taraxacum
officinale F.H. Wigg., Cichorium intybus L., Centaurea jacea L., Origanum
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vulgare L., Veronica teucrium L. and Aegopodium podagraria L. were eaten
somewhat worse. The bush-crickets can also eat Brassica rapa pekinensis (Lour.)
Hanelt, Lactuca sativa L., bread, fruits of hawthorn, and vegetables such as
cucumbers, tomatoes, carrots, bananas. They were given temporarily, in the
absence of another food. Almost did not eat Linaria vulgaris Mill., Veronica
chamaedrys L., Plantago major L., Glechoma hederacea L., Ajuga reptans L.,
Clinopodium vulgare L., Lathyrus pratensis L., Coronilla varia L., Urtica dioica
L., Saponaria officinalis L. Lithospermum officinale L., Tanacetum vulgare L.,
Solidago virgaurea L., Artemisia vulgaris L., Sonchus oleraceus L., Tragopogon
orientalis L., Cirsium setosum (Willd.) Besser, Convolvulus arvensis L. and many
Rosaceae ones. The change of feed was very desirable.

The development of larvae lasted 4 weeks. 5 days after the molting on the
imago, stridulation and mating began, after another week — laying the eggs. The
lifetime of the imago is 1.5-2 months. Fertility from 50 to 100 eggs per female.
Eggs were incubated in natural conditions. The ovarial diapause was on the same
winter or more, which depended on the timing of the laying of eggs and the
duration of their location in the warmth. Thus, life cycle is annual or biennial
depending on whether laid early or late, so belong to hatching type 2 (facultative
biennial or plurennial life cycle) by Sigfrid Ingrisch classification (Ingrisch,
1986).
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HOW THE ITALIAN MUSEUMS OF LIVING INSECTS
“BUTTERFLY ARC” AND “ESAPOLIS” ARE CHANGING
THE CULTURAL EXPERIENCE OF VISITORS IN THE
POST-PANDEMIC PERIOD

Enzo Moretto®, Alessandra Tormene?

'Esapolis and Butterfly Arc Director, Montegrotto Terme, Padova, Italy,
2Province of Padua, Padova, Italy

The recent pandemic has forced the natural history museums managed by
“Butterfly Arc”, the Butterfly House in Montegrotto Terme (Fig. 1), and
“Esapolis” in Padova (Fig. 2), the Insectarium of the Province of Padua
(www.micromegamondo.com), to an exceptional long closure of their venues.

Fig.1. “Butterfly Arc”. Photo by: E. Moretto. /
Puc.1. «Kopuer 6abouex». ®oto: 3. MoperTo.

Despite the lockdown, the museums did their utmost to keep implementing
many projects focused on the modernisation and the innovation of the collections.

Among these, the implementation of the European project MUS.NET.
Museum Network. This project is funded by the European Union programme
“Creative Europe” and will be completed by 2022.
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The “Creative Europe” programme supports transnational cooperation
projects involving organisations in the cultural and creative sectors from different
countries. It covers the EU and beyond.

Through the funding, “Creative Europe” aims to improve access to
European cultural and creative works and to promote innovation and creativity.

MUS.NET is a project about audience development that aims to introduce
innovative systems in museums in order to increase the number of visitors,
diversify their segmentation and customize their visiting experience.

Fig.2. Museum “Esapolis”. Photo by: E. Moretto. /
Puc.2. My3eit «9canonucy. ®oto: 3. Moperro.

The leader of the project is the Province of Padua. “Butterfly Arc” is one of
its partners along with three other European museums, the Museum of Lebork,
Poland, the RIS RakiCan, Slovenia, and the Fundacion Santa Maria la Real del
Patrimonio Historico, Spain.

A welcome video, a smartphone application, and an interactive application
are the three main outputs of the project and “Butterfly Arc” has coordinated these
innovations on behalf of the entire network.

The first innovative output is the welcome video that introduces a new
storytelling approach aiming to surprise the visitors highlighting aspects of the
museum that otherwise may not be perceived.

For example, the video tells about the story of the building that houses
“Esapolis” today, that used to be, and still is, the seat of the Royal Silkworm
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Station for the research of the silkworm and of many other silk producing species
since its foundation in 1871.

In the early 1900s the silkworm production represented a particularly
important sector and the manufacture of silk products featured as the most
important item of the Italian GDP. In the heydays, this research and assistance
station dealing with the silkworm production and mulberry cultivation ranked first
in Italy.

The video also tells a beautiful story that took place in California. Some
years ago, in an antique shop, an American gentleman found an old photo dated
1873 portraying young people whom he later recognized as the first students of
the silkworm station. The photo was kindly donated to the museum “Esapolis”.

Fig. 3. Young Naturalists in the filed observing a rare grasshopper Saga pedo.
Photo by: E. Moretto. /
Puc. 3. KOHbIe HATYpaIKCThI 3a MOJEBBIMU HAOIIOICHUSIMH PEIKOTO Ky3HeurKa Saga pedo.
doro: 3. MoperTo.

The “Esapolis” video also explains about research and preservation
activities, which “Butterfly Arc” carries out with the contribution of passionate
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naturalists, including many promising young students and university researchers.
A laboratory stands out from all other activities: the lab that deals with small
brains and animal cognition, researching spiders, ants and other creatures of the
macro and microcosm (Fig. 3).

The second innovation consists in the application that is accessible via web
from tablets and smartphones. It has already been implemented at “Esapolis” and
will soon be adopted by the Butterfly House of Montegrotto Terme. The user-
friendly application was designed as an accessible device also for visually
impaired people, that represent one of the targets of MUS.NET. The app
showcases the main living and non-living attractions of the museum.

Fig. 4. Visualization of a subject in the app. Photo by: E. Moretto. /
Puc. 4. Buszyanuzanus oobexTa B npuiioxennu. @oro: 3. Moperro.

On top of the usual information about the collections, the app engages the
sensorial and emotional spheres of the visitors encouraging them to touch and feel
with their brain and their heart (Fig. 4). At the same time, various models were
inserted in the exhibition spaces, in the interactive laboratories and special events
(Blind tours). These can be perceived and recognized by blind viewers, but they
can also foster a different sensory approach even for sighted visitors. (Fig. 5).
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In the interactive laboratories, participants are blindfolded and given the
opportunity to perceive some invertebrates both as models and live (Fig. 6). This
has allowed us to create engaging and fun sensory experiences that pass through
a different emotional and cultural approach.

The app and the video have greatly expanded the possibilities of
engagement of the visitors during the tour of the museum. The third output is a
digital installation called “Color to Animate™. It is an interactive game where
children can watch their drawings come to life by scanning them into a virtual
world and creates a newest fascinating addition to the museum cultural offer. This
third output has enthralled our audience of adults and children.

Fig. 5. Recognition of Hercules beetle caterpillars by touching. Photo by: E. Moretto. /
Puc. 5. PacniosnaBanue Mojenei xKyKoB-repKyjecoB Ha olrynb. @oro: 3. Moperro.
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Esapolis has equipped “Color to Animate” as kids corner with pastels and
markers, and drawings to colour. The children can choose from an array of
different silhouettes printed on a A4 sheet that represent the most iconic exhibits
of the European museums involved in the project.

They consist of a butterfly, a chameleon, a horse, a lynx, an octopus and a
few human characters. The children can colour the drawings and write their name
or message on the sheet that they after place on the screen of a projector.

The children see their drawings, customized with their names, come to life
on a large 3D monitor. A software transfers the images against a vivid and animated
background where they float along with the drawings coloured by other children.

This innovation is a big hit throughout the European museums of the
network and is going to be adopted soon by the Montegrotto Terme Butterfly
House, too.

Fig. 6. Recognition of silkworm cocoons and models by touching. Photo by: E. Moretto. /
Puc. 6. PacnosHaBaHre KOKOHOB 1 T'yCEHHMIT TYTOBOTO IIEJIKOMpsiIa Ha omrynb. ®oto: D. Moperro.

“Color to Animate” works with a very simple set of components. The kit
consists of a smartphone, a 60 inches monitor, a box and a software. The museum
has entrusted the development of the “Color to Animate” to a start up created by
driven and enthusiastic young people who are specialists in augmented reality
products.

These outputs have been implemented in the four European museums of
the network. All of them have acknowledged a concrete upgrade of their cultural
offer and an extremely positive response by visitors. The network expects that this
best practice would be disseminated and exploited by other museums in Europe
and beyond.
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The improvement of the audience experience through innovation, that
started in the pre-pandemic era, has grown, and reached new heights substantiated
by the need to find post-pandemic responses. The Covid-19 crisis has forced the
small museum to take stock of the current issues and react. We believe that the
MUS.NET. museum network has proved to be up to the challenge.

Summary
KAK UTAJBSHCKHUE MY3EH JKUBBIX HACEKOMBIX
«KOBUYEI BABOYEK» U «9CAMOJIUC» MEHAIOT
KYJBTYPHbBIA OIIBIT HIOCETUTEJIEA B
NOCTHAHJIEMHNYECKU TEPUO/I

3. Moperro?, A. Topmene?

Nupexrop my3zees «dcanonucy» n «Kosuer 6abodex», r. Monrerporro Tepme,
[Tanys, Uranus,
2HpOBHHuH;I [Tanys, r. [Tagys, Utanus

HenaBHsAs manaemus BbIHYIWJIA My3€Hd €CTECTBO3HAHMS, YIPABIISEMbIE
«Butterfly Arc» (Jlom 6abodek B Monterporto-Tepme) u «Esapolisy B Ilamye
(Mucexrapuii nmpoBuHIMU Ilagys), Ha MCKIIOYUTENBHO JJIUTEIBHOE 3aKPBITHE
CBOMX IUIOAToK. HecmoTps Ha KapaHTHMH, My3€HM CHENaJud BCE BO3MOXKHOE,
YTOOBl MPOAOKUTH PpEATU3alUI0 MHOTUX MPOEKTOB, HANpPaBJICHHBIX Ha
MOJIEpHU3AINIO U OOHOBJIEHHE KOJUIEKIMH. Peanu3anus eBponeiickoro npoekra
MUS.NET. (Museum Network), ¢bunancupyemas nporpammoii EBpormetickoro
Coro3a «KpeatuBnas EBpomna», HampaBi€eHa Ha BHEAPEHHE WHHOBAI[MOHHBIX
CUCTEM B MY3€sX I YBEIMUYEHUS YMCIa MOCETUTeNeH, NUBEpCUPUKALNN UX
CEerMEHTAIMU U IEPCOHAIN3ALMH ONbITa ocemeHuss. OCHOBHBIMM PE3YJIbTATAMU
CTaJli MPUBETCTBEHHOE BUJICO, MPHIOKEHUE U1 CMapTPOHA U MHTEPAKTUBHAS
UHCTAIUIANM. Bece Myseu, ydacTByromue B IMPOEKTAX, OTMETWIM KOHKPETHOE
OOHOBJIEHME  CBOEro0  KYJbTYPHOTO  NPEMIOKEHUS W YPE3BbIYAITHO
IIOJIO’KUATEIIbHBIA OTKIJIMK ITOCETUTEIIEH.
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OIIBIT JIABOPATOPHOM KYJIbTYPbI PA3JIMUHBIX
IKOJIOI'MYECKUX I'PYIIII TAPAKAHOB
(POLYNEOPTERA: BLATTODEA)

M.®. Ha3bipoB

YacTHas KOJIEKIHS )KUBBIX Oecio3BOHOUHBIX, T. C.-IletepOypr, Poccus

[IpencraButenu otpsina TapakanoBeix (Blattodea) B Hactosiee Bpems
CTaM TIOMYJISIPHBIMH OOBEKTaMH JIa0OpaTOPHOW KyJIbTYphl. MX HEM3MeHHO
BKJIFOYAIOT B KOJJICKIIMA WHCEKTAPUEB U JIFOOWTENICH M SKCIO3UIIUN 300TapKOB.
OHu Tak *e UCIOJIb3YIOTCS KaK yI0OHbIE MOJIENIM B HAYYHO-UCCIIEI0BATEIbCKUX
VUpEKACHUAX W TPU Y4COHOW TIPAKTHUKE CTYJACHTOB OWOJOTHYECCKUX
cneruanbHoCcTe. CyIecTByeT OOJBIIIOE YUCIIO METOIOB KYJIbTUBHPOBAHUS dTUX
O€CIO3BOHOYHBIX, OCHOBAaHHBIX Ha pa3HBIX IMOJX0JaX, HO HE Bcerjaa
MIPOU3BOAUTEIILHBIX.

1. I'pynna oOuTaresieii mOBepXHOCTel (CTBOJIBI JIEPEBHEB, I10YBA,
IPOCTPAHCTBA T0JT KOPOU JEPEBbEB, PA3IMYHBIE ITYCTOTHI U Mp.). XapaKTepHbIC
NpeJCTaBUTeNIN — TapakaHnbsl w3 TpuObl Gromphadorhini cemeiicta Blaberidae.
JIyist 3TOM TPyHIbl MPUMEHSUIUCHh YEThIPEe BUA CyOCTpaTa — CyXOl KOKOCOBBIT
Top(d, ONMUIKK JTUCTBEHHBIX IMOPOJ JACPEBBHEB, OBCSAHBIC XJIOMbs «I'epkymec» u
NyIACTBIE TIIeHHYHbIe oTpyOn. Cyxoil TOpd HMEEeT psAl CepPhE3HBIX
HejocTaTkoB. B cyOcTpare mpucyTCTBYIOT B OOJBIIOM KOJUYECTBE JIETKHE
NBUICBATBIC  YACTHUIIBI, KOTOPBIE  pa3gpakarOT  JbIXaTelIbHbIC  IYTH
00CITy»XKMBAIOIIETO TIEPCOHANA, 3arPSA3HAIOT OKPYKAIOIIKE MPEAMETHI U, TIO BCEi
BUJIMMOCTH, TPOHHUKAIOT B JIbIXaJIbIIa XUBOTHBIX, 3aKynopuBas ux. B cyxom
COCTOSTHUU TIposiBIisieT TuApodoOHbie cBoicTBa. Onmikud 00J1alal0T BCEMH
HejocTaTkaMu Top(a, ogHAKO, OoJiee MOCTYIHBI BBUAY HHU3KOHW CTOMMOCTH.
B xone HaOmroneHuii HamMu OblIa BBISBICHA WHTEPECHass OCOOEHHOCTH 3TOTO
cyOcTpara — TapakaHbl HU30€raii HAXOJUTHCS HA €ro MOBEPXHOCTH W MpPH
HAIMYAHA abTePHATUB (KOPST, KapTOHHBIX MPOKIAAOK M TIP.) HEMEIJICHHO
NepeMeIIaiuch Ha HHUX. [ UTPOCKOMUYHOCTH BBICOKAs, OBICTPO 3acelseTcs
BUJIaMU acTIEpTHIUIBI U MyKopa. JKuBoTHBIMU HE Toenaercs. OBCSHBIC XJIOMbS
«'epkynec» comepkar My4Ky, KOTOpas BBI3BIBAET T€ K€ HEraTHUBHBIC
00CTOATENBCTBA, YTO OMHUCAHbI BbIIe. OHM TUTPOCKOIHMYHBI, YTO BKYIIE C
BBICOKOW K€ MUTATEIHHOCTHIO, TPUBOJNT K HEMEIJICHHOMY POCTY TUICCCHEH.
[Toenaercst HeoxoTHO. OTPyOU MIIIEHUYHBIE MYIIHUCTHIE TAKXKE COACPKAT MYUKY,
BCJCACTBHUE YETr0 OHW HE JIMIIEHBI psAga HEJIOCTATKOB BBIIICOMMCAHHOTO
cybctpata. ['MTPOCKOMUYHOCTD Takasi e, Kak U Y XJIOMbEB, OJIHAKO, TUICCCHH
3aCeNIoT ATOT CyOCTpaT MeHee oxoTHO. [loemgaeTcst oueHb XOpoIo, BHICTYTIAS B
KauyeCTBE OCHOBHOTO MCTOYHUKA ITUTAHMUS.

2. IlycTpiHHbIe BUABI (T.H. TapaKaHbI-UEPEMAIIKH — TMPEICTABUTEIU
pomoB: Polyphaga, Arenivaga, Eupolyphaga wu np.), xoTtopble B MpHpoje
HACEJISIOT HOPBI TPBHI3YHOB, COOMPAsCh B HUX, KaK IMPABHIIO, B CAMOM KOHIIE, T/I¢
HAJIMYECTBYET OchInaBiuiics cyoctpar. CyOcTparsl, HCCIe0OBaHHbIE JIJIS JAHHON
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IPYMIIBI — KOKOCOBBIN TOp(, KapbepHbIi mecok u nx komounarus 1:1. [lecok, kak
U J1000i MMHEpanbHbI CyOCTpaT, MMeeT adpa3uBHbIE CBOICTBa, KOTOPBIE
ABJISIIOTCSI TJIABHBIM €r0 HEAOCTaTKOM. YacTuupbl IecKa, NMpU JIUTEIBHOM M
IIOCTOSTHHOM KOHTAKTE C IIOBEPXHOCTBIO OK30CKEJIETA YWICHUCTOHOTUX, UCTUPAIOT
€ro, Hapylas LEJIOCTHOCTb NMOKPOBOB, M INPUBOLAT K IIOTEPE LEIBbIX YacTeu
KOHEYHOCTEW. Y 0co0eil U3 KyJbTyp Ha TAKOM CyOCTpare, BCEra OTCYTCTBYIOT
KaK MUHUMYM Tap3aJbHbIE KOTOTKU U MOCIEHUE CETMEHTHI Tap3yca. B BBICOKOI
cTeneHu rufpodoOeH U 0YeHb PEAKO BBICTYMAET Cpeloi Juisl mieceHel (TOIbKO
OpU CWIBHOM 3arps3HeHuu opraHukoi). KomOunamus topda u mecka
HecTaOuiIbHA, BBUY OOJBIION pa3HUIBl B Macce ITUX KOMIOHEHTOB. biiaronapst
3TOMY OOCTOSATENbCTBY, MECOK, KaK 3HAUYUTEIBHO Oojee Tsxkenas ¢pakuus, B
KOHIIE KOHIIOB, OKa3bIBAETCS Ha JIHE CaJKa, B TO BpeMsI Kak TOp( BCEr/a OCTaeTcs
CBEpXY.

3. O0uTaTte I TPONMYECKHUX JIECOB, YCIOBUSA KOTOPBIX OTJIIMYAIOTCS OT
NEPBOM TPYIIIBI TOJBKO OTHOCHTEIBHO BBICOKOW BJIAXXHOCTBIO CpEIbl. 311EChH
OPUMEHSJIUCH JIBa TUIA cyOcCTpaTa — BJIaXXKHbI KOKOCOBBIM TOpd U cdarnym.
Brnaxusiii Topd oOnamaer cpaBHUTETHHO HHU3KOW BIArOEMKOCTHIO M HMEET
CBOMCTBO OBICTPO TEPSTH MOIVIOUIEHHYIO Biary, OCOOCHHO IpH aOCONIOTHOM
BEHTWJIALMU. [IpakTYeCKu He ITOABEPIKEH PA3JI0KEHUIO, a BBULY KpallHE HU3KOMN
NUTATENIbHOCTH, MJIECEHM HAa YUCTOM CyOCTpaTe pa3BUBAIOTCS penko. bwicTpo
3arpsA3HsIETCS NPOAYKTAMU JKU3HEAEATEIBHOCTH KYJIbTYPhl M B 3TOM Cllydae
OXOTHO 3aceisieTcd JIMYMHKaMU TPUOHBIX KOMApUKOB, BHJAaMU IOYBEHHBIX
wiemed. CdarHyMm XapakTepuszyercs KOJOCCaJIbHOM BIIArOEMKOCTHIO U
CIIOCOOHOCTBIO JUIMTENILHOE BPEMS yIEPKUBATH MOTJIOMICHHYIO BIIAry, J1a)Xe IpH
NOJIHOM BeHTWIsiUMU. biaromaps BBICOKOMY COAEpPXKAHUIO  (PEHOJbHBIX
COCIMHEHM, HE MOJBEPIKEH PA3JIOKEHUIO M IPEICTABISAECTCS MaJIOIPUTOJHBIM
cyOcTpaToM Juisl pa3BUTHS IUIECEHEN. B uncToM BUIe HE MOpaXKaeTcs CLUapyuiaMu
U KJIEWaMH, HO HUMEET OOBIKHOBEHHE OBICTPO 3arpsA3HATHCA MPOAYKTAMH
KU3HEAECATEITBHOCTU KYJIBTYPBI.

4. Obourateau BJIAKHOTO cyOcTparta (NOJCTUIIKHU, MOYBBI), THUIUYHO
porollre BUJbI, HaceNsoue O00bllIel YacThi0 TaKkKe Tponudeckue yieca. Jis
ATOW TPYIIBI TMPUMEHSUICS TOJIHKO KOKOCOBBIM TOpd. dusmyeckne CBOWCTBA
BJIQ)KHOT'O KOKOCOBOT'O TOP(a OMKMCAHBI BHIIIIE.

5. Cnenuajm3npoBaHHbie kenjoparu u3 noacemeiicrea Panesthiinae,
KOTOPBIE HACEISAIOT Pa3iararollyocs JPEBECHHY U UCIIOJIb3YIOIINE €€ B KAUYECTBE
OCHOBHOTO HMCTOYHMKA NuIM. [IBa Tuma cyOcTpara HcCCieqoBaHbl JUIsl 3TOM
TpyNIbl — ApeBecuHa Oepesbl, MopakeHHasi 0el0i THUJIBIO M KOKOCOBBIH TOp(®.
JlpeBecrHa OTJIMYAaeTCsl BBICOKMMH TOKa3aTeMsIMU  THUAPOPUIBHOCTH U
BJIATOEMKOCTH. bBBICTpO  3arps3HseTcs MNPOAYKTAMH JKU3HEIAEATEIBHOCTH
KyJbTYpbl, HO IpU IOCTOSHHOM II€PEMEIIMBAHUU HE IIOJBEPracrcs arake
rieceHel. JlpeBecrHa, B KOHIE KOHIIOB, TOJHOCTBIO NIEpepadaThIBaeTCs U TEpSET
BCE CBOM (pU3MUECKHE CBOWCTBA U MOJUICKUT 00A3aTEIbHOM 3aMeHE, IPEICTABIIS
co00H, B IPOTUBHOM CITy4ae, MUTATENbHYIO CPEAY Ul MACCOBO Pa3BUBAIOIINXCS
IOYBEHHBIX KJICIIEH.
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B 3axmrouenue oTMeTUM, YTO IS IIEPBOM TPYIIIBI CAMBIM ONTHMAIbHBIM
cyOcTpaToM nokaszanu ce0st OTpyOH, MOCKOJIbKY OHU SIBIISIIOTCS TAK)KE U KOPMOM,
U HaceKoMble Kak Obl «macyTcs» Ha HeM. OBCSHBbIE XJIOIbSI MOENAITCS
3HaYUTENbHO XyKe. COBCEM IUIOXME PEe3yJbTaThl MOKA3AJIM OIMIKH, MPUYEM
OBLJIO 3aMEUEHO, YTO TapakaHaM HE HPABUTCA HA HUX HAXOJUTHCS, M OHU Cpasy
Ke TmepeduparoTcss Ha KapToHHyI Trodporapy. s BTOpoil Tpymisl
YAOBJIETBOPUTENbHBIE PE3yJIbTaThl MOKa3aJl KOKOCOBBIH TOpd. UHCTHIN MECOK,
JNEUCTBYIOIIMHI Kak 00pa3uB, HCTUPAET MOKPOBBI TAPAKaHOB, UTO, 0€3YCIOBHO, HE
nomyctuMo. B Tpetheii rpynmie Topd onTrMalieH, TOCKOJIbKY charnym criocooeH
V3JIMIIHE HaKaIlJlMBaTh BJAry, YTO HETaTUBHO CKa3blBA€TCsl HA TUTHMEHE WU
CaMOYyBCTBHUH MOMYJISILUU — U30BITOYHOE YBIIAXXHEHUE BPETHO CTOJIb K€, KaK U
€ro HeJI0CTaTOK. B ueTBepTOl rpymme Bce TOT ke TOp( ABIAETCA ONTUMATIbHBIM —
OH PaBHOMEPHO paclpeAesseT BJlary IO BCEW TOJIIE, YIO0O0EH s PBITh
TapakaHaM U BroJiHe goctyneH. Kcunodaru, 6e3ycinoBHo, Tydllie cogepxKaTcs Ha
THWION ApeBecuHe. JlpeBecuHa mpoenaercs Oo4eHb OBICTPO M TpedyeT 4acToit
3aMEHbI, YTO BEChbMa HEYJA00HO, HO 3TO SIBISETCA €IMHCTBEHHBIM CIOCOOOM
KYJIbTYPBI 3TUX HACEKOMBIX.

Summary
AN EXPERIENCE OF LABORATORY CULTURE OF
VARIOUS ECOLOGICAL GROUPS OF COCKROACHES
(POLYNEOPTERA: BLATTODEA)

Maxim Nazyrov
A private collection of living invertebrates, St. Petersburg, Russia

For the first group, bran proved to be the most optimal substrate, since it is
also food, insects, as it were, “graze” on it. Oat flakes are eaten much worse.
Sawdust showed very poor results, moreover, it was noticed that cockroaches do
not like to be on them and they immediately move to cardboard corrugated
packaging. For the second group, coco peat showed satisfactory results. Clean
sand, acting as a form, abrades the covers of cockroaches, which is certainly not
acceptable. In the third group, peat is optimal, since sphagnum is able to
excessively accumulate moisture, which negatively affects the hygiene and well-
being of the population — excessive moisture is as harmful as its deficiency. In the
fourth group, the same peat is optimal — it evenly distributes moisture throughout
the thickness, is convenient for cockroaches to dig and is quite accessible.
Xylophages certainly do better on rotten wood. The wood requires frequent
replacement, but this is the only way to breed these insects.
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COAEPKAHUME U PAZBE/IEHUE ITAYKOB-KPYI'OIIPA10B
NEPHILA PILIPES (ARANEAE: ARANEIDAE)
B YCJIOBUAX MOCKOBCKOI'O 300ITAPKA

J.B. Ocunos, H.B. I'aBpusioBa

Otnen Oromonoruu MocKoBCKOro 300mapka, . Mocksa

Nephila pilipes (Fabricius, 1793) — xpymHbIi TayK-KpyTOnpsiI ¢ KpaiiHe
BBIPAKEHHBIM MOJIOBBIM TUMOP(PU3MOM (CaMKH UMEIOT JUTHUHY Tena 0kojio 50 mwm,
camilbl OkoJio 7 MM). PacmpocTpaneH ¢ 3amaja Ha BOCTOK OT Wumum 10
CoJIOMOHOBBIX OCTPOBOB U C ceBepa Ha tor oT SAnoHuu 1o Actpanuu (Harvey,
Austin, 2007).

B MocKoBCKOM 300MapKe MOMBITKU COAEPKaHUS U Pa3BEJICHHS 3TOr0 BUIA
PEeANPUHUMAIUCH, HEOJHOKPATHO, OJHAKO BCE€ OHHM ObUIM O€3yCHenrHbl 0
nosiBiieHus1 ocoou u3 okpectHocte T. banranop (Muaus). Mbel nonaraem, 4To
DK3EMIUSIPBl M3 JKAPKUX HHU3MEHHBIX TPOMHYECKHUX PETHOHOB 00JanaoT
MEHBIIUMU BO3MOKHOCTSIMU  aJJaliITUPOBAThCS K JKU3HU B J1TAOOPATOPHBIX
YCJIOBUSIX, YEM MPEJICTABUTEIU MOMYISLUM, OOUTAIONIUX HA BO3BBIIICHHOCTSIX C
0oJ1ee yMEpEHHBIM H KOHTPACTHBIM KJIMMATOM.

B nammx ycnosusix nayku cogepskarcs npu +20..+28 °C u 0TH. BIaXXHOCTU
65-85 %. IIpu BeIpammBanuu Heus HEOOXOIUM MPOCTOPHBIA 00BEM — HX
JoBYasi CeTh OOILIMpHA, NPOCTUPAECTCS HA JECATKA CaHTUMETpoB. Jlis
COJICp>KaHMs B3POCIION CaMKH TeppapuyM JOJKEH UMETh MUHUMAaJIbHBIE BBICOTY
u mmpunHy 40 cM., ontumyM — BeicoTa OoT 60 cM. BraxkHOCTh moaAepKUBAETCs
CJIOEM KOKOCOBOTO CyOcTpaTa TIIyOMHOM OT 3 CM, PETYIISPHBIM OMPBICKUBAHUEM
(3uMoM — yarie) u moJiuBoM. B Teppapuym cieayer moMecTUTh BETKU WIH JPYTHE
NpeAMEThl B KAYECTBE OCHOBBI /IS CETH — MayK HE MOXET MepeMeliaThCcs Mo
TJIAJIKUM TIOBEPXHOCTSIM U MPUKPEIIISATH K HUM MMayTUHY.

B 3aBucumocTH OT TemmepaTypbl pa3BUTHE KOKOHA 3aHHUMAET MOpPsIKa
2.5-4 mecsaneB. Ilocie BhIXOma W3 KOKOHAa HUM( MOMEMIAIOT BO BIAXKHBIN
BBIPOCTHOM TeppapuyM ¢ HEKOTOPHIM KOJIMYECTBOM TOHKHX BETOK.

B 3aBucumMoctu ot Temneparypsl HUM(bI BHE KOKOHA Pa3BUBAIOTCS OKOJIO
2 MeCSIIeB, COWBIINCh B IUIOTHYI) TPYNIy W THUTAsCh MPEUMYIIECTBEHHO
3amacamu KenTka B Opromike. Ha BTopo# mojioBUHE 3TOT0 CpoKa HUM@ MOMKHO
HAYMHATH KOPMHTHh MEJIKOW YMEPIIBIEHHON T0OBIUEH, TIOMEIIas €€ B CIUICTCHHE
HUTEeW ¢ HUM(}amu, U MOUTH paCHbUICHUEM Karelb BOJbl. JloMOJHUTENbHOE
KOPMJICHHE JIJIsl 5TOTO BUJIA HA CTAIUU HUM( OYEHb PEKOMEH]IyETCs, TOCKOJIbKY
MO3BOJISIET MOJYYUTh OOJee KPENKUX W KPYMHBIX IMaydaT MEepBOrO BO3pacTa,
JIETKO CTIPaBISIOMUXCS ¢ Apo3oduioit. Camu HUMOBI OOBITHO HE OXOTSTCS.

[locne nuHbkM HUME MayyaTa IMEPBOrO BO3pacTa pPACXOAATCS IO
TeppapuyMy U IUIETYT WHIWBHUIyalbHbIE JOBUME ceTU. JIydIIMM CTapTOBBIM
KopMoM ciyxut Jetaromias Drosophila melanogaster. Ortkpeitas OaHka c
KyJIbTYpO#l 1p030(HIbl MOMENIAETCS B TEppapuyM (KyJIbTypy CIEIyeT KOPMUTD,
obecrieunBasi ee BOCIIPOM3BOACTBO). Ha 3Toil cTaanu MHOTMe may4aTta TUOHYT,
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paccenBasCh BHE TEppapuyMa WA HE Hal YIOBUCTOTO CBOOOJHOTO MECTa JIJIst
pasmemenus cetu (Lee, Austin, 2015). Jlas noaaep)kaHust naydaT HEpBOM
JMHBKA MOYKHO 3a0pachlBaTh UM B CETH CEHOENOB, TJIIO, 3aMOPOKEHHYIO IbUIH
CBEpUYKa, HEJeTarouyr napo3odpmwiy u T.1. Jpozodunoil maydara cmMoryT
CaMOCTOSITENIbHO TUTATHCS J10 4-5 TUHBKH, MOCTIE YeTr0 KPYIMHBIX 0cO0eH creayeT
OTCaXUBaTh OTJIETILHO BO M30€kaHUe KaHHMOanu3Ma. bolblnX MaykoB HY>KHO
KOPMUTH JIOTIOJTHUTEIBHO, TMOJBEIINBas KOPMOBOM OOBEKT B CE€Th, JIHOO
npejyiaras €ro mpu MOMOIIM MHHIIETa HEMOCPEJACTBEHHO B XEJIUIEPhl IayKa.
B xauectBe KOpMa MOTYT OBITh MCIIOJIb30BaHbI Pa3HbIE HACEKOMBIE: T'YCEHUIIBI,
TapakaHbl, CBEPUKHU U T.J1.

Kopmienue B3pocibix caMOK OCYIIIECTBIISIETCS OKOJIO IBYX pa3 B HENEIIO,
MOAPOCTKU MOTYT MUTATHCS Yallle.

CamIipl CTAHOBATCS aayJbTaMU Ha pa3HBIX JHHbKAaX (00bIMHO Ha 3-6),
HECKOJIBKO OTJINYAasICh pazMepaMu. CaMKU JTUHSIOT HAMHOTO OOJIbIIIEe YUCIIO Pa3.
HemnonoBo3pensix caMOK MOXXHO OINpPEASIUuTh 10 OTCYTCTBUIO DJIUTHHBI U
HATMYHUIO «EPIIMKOBY M3 BOJIOCKOB Ha OTAEIIBHBIX YUACTKaX HOT; Y TIOJIOBO3PEIIBIX
caMoK Jianiku OoJiee riaakue. [1oiaoBo3pesbie camiibl 0TIIM4aroTcs chOpMUPOBAHHBIMU
MaJibIlyCaMHd U TEMHOW OKPAaCKOM.

B cBs13u ¢ pazHutieii Bo BpeMeH!, HEOOX0AMMOM JIJIs1 IOCTHXKEHHUS TTOJI0BOM
3pEJIOCTU CaMIIOB U CaMOK, MOTYT BOBHUKHYTh CJIOKHOCTH B moa0ope mnap. Tax,
CaMKH B 3aBUCHUMOCTH OT TEMIIEPATYPhbl CTAHOBSITCS MOJIOBO3PEIBIMU MPUMEPHO
yepe3 4-6 MecsreB, caMmIbl K€ B3POCICIOT 3HAYUTENBHO paHbBINE, TOPOM
CTaHOBSICh aIyJIbTHBIMH YK€ CITYCTSI MECSI] — IMOJITOPa, IPH ATOM CaMIIbl KUBYT
HEJI0JITO, JIUIIIb HECKOJIBKO MECSIICB.

JIist 3aTATMBaHMS CO3PEBAHUS CaMIIOB MOYKHO BBIPAIIUBATH YaCTh BHIBOIKA
IIPY TIOHIDKEHHBIX TeMIIEpaTypax Wid BbIpallMBaTh CaMIIOB U3 Oojee MO3THUX
BBIBOJIKOB, & CAMOK — M3 paHHUX. TeMIepaTypHOe 3aTArMBaHUE MOKHO HAYUHATh
Ha CTajauu HUM{Q, HO MPHU ITOM CIEAYET BHUMATEIILHO CJIEIUTh 32 COCTOSIHUEM
OXJIAXKJAEMOM 4YacTHU BbBIBOJIKA, TMOCKOJBKY HHU3KHE TeMIepaTypbl MOTYT
npuBecTy K rudenu HumM@. B3pocnbie camiibl JOMKHBI MTOACAKUBATHCS HA CETH
pacTyIINX CaMOK, TaM OHU HaXOJIAT ceOe MPONMUTAHNUE U MOT'YT IPOKUTH HAMHOTO
JIOJIBIIIE, YEM CaAMOCTOSATENLHO KUBYIIHE caMIlbl. YacTh TaKMX caMmIlOB BCE ke
NoelaeTcs CaMKaMHd, OJIHaKO, NpH OOJbIIOM KOJMYECTBE CaMIOB H
3HAUYUTETLHOM OTPBIBE HMX BPEMEHH CO3PEBaHUS OT CAMOK A3TO HAWITYYIIHA
Crocod MaKCHMAJIbHO MPOJIUTh XKU3HL camiloB. CamMu camMK Jpyr K APYyry
HETEPIHUMBI YKE CO CPETHUX BO3PACTOB, MIOATOMY JTOJKHBI COJIEPKATHCS CTPOTO
10 OTAENbHOCTH.

CaMKu OTKJIABIBAIOT 32 XKU3Hb 3-4 KOKOHA, MEPBbIN U3 HUX C 3aJIEPKKON
B TIOJITOpA — JIBa MeCAIla, Jajiee MPUMEPHO pa3 B MECHII, IMOCIE Yero OBICTPO
norubaroT. B otarune ot 6mm3kux BuaoB camka N. pilipes 3akanbiBaeT KOKOHBI B
cybcTpaT Ha TiyOuHY OKoJIo 2-3 cM, a He moaBemuBaeT ux (Minibeast Wildlife
Care Guide). Jlns mpemocTaBieHHsS €d 3TOW BO3MOXXHOCTH MOKHO 3aChINaTh
TPYHTOM BCe JHO Teppapuyma, WM MOMECTUTh KOKOCOBBIM CyOCTpar B
OTJIETIbHYI0 €MKOCTh — CaMKa INepes OTKJIAJKOM KOKoHa pasbiuieT ee. [Iporecc
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BBIKAIIbIBAHUS SIMKH, (DOPMHUpOBaHMS KOKOHA M 3aKalblBaHUS €ro 3aHUMAaeT
40-60 MUHYT ¥ OOBIYHO TIPOUCXOIUT BeuepoM. JIJIst TydIiero KOHTPOJIS YCIOBHIMA
KOKOHBI MOKHO aKKypaTHO BBbIKaIlblBaTh (HE paHEe yeM uepe3 HeNesro Mocie
OTKJIQJIKW) U TIOMEIATh B HUHKYOATOP.

[Monnepxanue kynbtypsl N. pilipes, kak u Ipyrux BUAOB TOW TPYIIIHI,
TpeOyeT OMpeeICHHOTO OMbITAa U CTPATErHYECKOro IJIAHUPOBAHHS OT KHUIEpa.
N3 ocobeHHOCTE MOXKHO OTMETUTh T'POMO3JIKOCTh KYJIbTYPhl — HEOOXOAUMOCTD
HAJINYUS HECKOJBKUX KPYMHBIX OOBEMOB [IJIsl BBIPAIIMBAHWS BBIBOJKOB |
COJIEp)KaHUsl CaMOK, HaJWuhe Pa3HBIX TEMIIEPATYPHBIX PEKHUMOB, JIETAIOIINE
HaCeKOMbIE B KadecTBe KOPMOB. B3pocible caMKyu KMBYT OKOJIO TOJIYTOAa WIIH
MEHee, OATOMY JJIsl TIOCTOSSHHOTO KCIIOHUPOBAHUS 3TUX O0sbIINX 3P PEKTHBIX
ayKOB HEOOXOAMMO MOJAJEPKUBATh KAK MUHUMYM 2 CMEILEHHbIE 10 BPEMEHU
reHepaluH.

Puc. 1. Camka Nephila pilipes 3akansiBaer kokon. ®oto: H.B. I'aBpuiiosa. /
Fig. 1. Female of Nephila pilipes buries a cocoon. Photo by: N. Gavrilova.
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Summary
KEEPING AND BREEDING OF GOLD ORB-WEB SPIDER
NEPHILA PILIPES (ARANEAE: ARANEIDAE) IN
CONDITIONS OF
THE MOSCOW Z0O0O

Daniel Osipov, Nadezhda Gavrilova
Entmology Dept.of the Moscov Zoo, Moscow, Russia

Nephila pilipes (Fabricius, 1793) differs from closely related species from
burrows its cocoons into the ground. Spiders from low, hot tropical regions do not
live well in captivity. Spiders from elevations is better for keeping. The lifespan
of adults females is 4-6 months. During the life the female lays of 4 cocoons.
Incubation takes 2.5-4 months. The development of not-feeding nymphs after
leaving the cocoon is about a 2 month. Males becomes an adults after one and a
half to three months, females after 4-6 months. Flying Drosophila and other
insects should be used for feeding. The large terrariums are needed for keeping,
this requires a lot of space.
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OCOBEHHOCTH PUCOBAHUSA HACEKOMBbIX B
YCJIOBUAX BJJAKHOI'O TPOITMYECKOI'O JIECA
BBETHAMA. IPEAUCJIOBUE K BBICTABKE

HN.N. CemeHioxk

JlaGoparopus Tponuyeckoii s3kosioruu MHcTUTyTa NpoodsieM 3K0JI0TUU U
somoonun uM. A.H. CesepuoBa PAH, r. Mocksa, Poccust

Kak mnpaBuno, HayuyHbie pabOThl B 3SK30THUECKMX CTpaHaX (CTpaHax
Adpukn, HOxnoit Amepuku, IOro-Bocrounoit A3um) naias pOCCHMCKUX U
eBPOMNEHCKUX CHELHATUCTOB JOCTYIHBI B (hopMare KpaTKOCPOUHBIX, MOpsIKa
OJIHOTO-JIBYX MecsIeB, skcnenunuii. Onnako Ha 6a3e CoBmectHoro Poccuiicko-
Brernamckoro Tpommueckoro ILleHTpa oOKa3zanoch BO3MOXHBIM IPOBOJIUTH
MHOTOJIETHUE UCCIEA0OBaHUS. JTO JA€T YHUKAIbHYIO BO3MOKHOCTb UCCIIEI0BATh
HE TOJIbKO BPEMEHHBIE Cpe3bl TAKCOHOMHYECKOTO COCTaBa U JPYrUX
XapaKTEPUCTHK NOMYJISLUNA )KUBOTHBIX, HO U U3y4aTh UX CE30HHYIO TMHAMUKY B
paMKax TpPOMUYECKOIO MYCCOHHOTO KJjMMaTa M, 4YTO eime OoJee IEHHO,
3aBUCUMOCTb A3TOM JAMHAMUKH OT OCOOEHHOCTEM TOro WM HMHOrO0 Toja H
MHOTOJIETHHX TOTOJIHBIX IIMKJIOB, TakuX, Kak Onb-Hunbo, TuxookeaHckas
JeKaJHasi OCUUIUISINUA U IpyTHE.

JlnurensHas paboTa B TPOINHUYECKOM MYCCOHHOM KJIMMAaT€ MMEET CBOHW,
NOpOM HEOYEBHUIHBIE HA IMEPBBIA B3IVIAJ, OCOOEHHOCTH, NPOSBIIAIOIIMECS U B
OopraHu3aiuy paboThl KaK TaKOBOW, U B OBITY, U B JIOCYTe, KOTOPHIN B JaHHOM
Cly4yae MpOBOJUTCS 32 AaHUMAJIUCTUYECKUM PUCYHKOM.

1. Beicokasg BnaxHocTh. Ilox mosioroM seca BIaXHOCTh MPAKTHUYECKH
CTOMPOIEHTHAsE B TEUYEHUE CYTOK. ITO JENaeT HEBO3MOXHBIMHU JIIOOBIE
aKBapeJIbHbIE 3aPUCOBKH B XO0JI€ SKCIEAUIMHU B AIATOYHOM Jarepe. PucoBanue
LIBETHBIMM KapaHJallaMd HAa BaTMaHE BO3MOKHO, OJHAKO CECCHSl OTpaHUYEHA
OJIHMM-JIByMsl YacaMHM — ToKa Oymara He BIMTaja CJIMIIKOM MHOTO BIIaru.
XpaHeHue MaTepHUaioB, YUCTOM OyMarn W TOTOBBIX PHCYHKOB IPOUCXOIUT
UCKIIFOYUTEIBHO B TEPMETUYHOM Tape, HapuMep, MIACTUKOBBIX 3UM-TAaKETaX.

2. Huzkoe ocemenne. Kak mpasuiio, jeca Bo BreTHamMe MHOTOSIpYCHBIE, U
[0JI MX IOJOrOM OCBEIIEHHE OYEHb CKyJHOE. J[ake B JHEBHOE BpPEMS 4acTO
MPUXOIUTCS PUCOBATH C HAJTOOHBIM (POHAPUKOM.

3. Boicokass axkTHUBHOCTH TUIECHEBBIX TpuOoB. OHHM TIOpaXkarOT Bce
UMEIOIIHECS OPTaHNYECKUE MaTEepHaIbl — TKaHH, OyMary, KapaHJIalii U KpacKH.
OpexJia ¢ TOCTOSIHHBIM 3aI1aXOM IJIECEHU TpeOyeT MPUBBIUKHU. ONBITHBIM MyTEM
BBISIBJIEHO, YTO HEKOTOPbIE MUTMEHTHI 00JI€€ OABEPKEHBI INIECEHHU, YUEM APYTHE,
0COOEHHO CTPaJaroT aKBapebHble paOOTHI.

4. OrpomHoOe pazHooOpasue 00beKTOB. OUeBUJIHO, YTO ISl PUCOBAHUS B
HAyYHO-TIOMYJISIPHBIX LIEJISIX BBIOOD Ma/1a€T Ha KPYITHbIE, SIPKUE BUJIbI C HHTEPECHON
dopmoii Tena. Kaxercs, 4To npu JUIMTEILHOM HCCIIEJOBAHUHU JIECAa TAKUE BH/IbI
JOJKHBI BCKOPE 3aKOHUYMTHCS, OJHAKO ['yMOOJIbATOBCKASI 3aKOHOMEPHOCTD MHKa
pa3Ho00pa3us B HU3KUX IIMPOTax pabOTaeT OYEHb HATJISATHO.
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Puc. 1. INayk-ckakynuuk Thiania bhamoensis. Pucynok (8. kapanaaiim, Oymara) B IpHpOIe
(Pu Hoat.Beetnawm, 2021). Puc. 1. Cemenrok. /
Fig. 1. Jumping spider Thiania bhamoensis. Drawing (color pencils, paper) in nature (Pu
Hoat. Vietnam, 2021). Draw. by: I. Semenyuk.

5. Cnenuduyeckue  TEXHUKHM  TMOUMKH  OOBEKTOB.  [IpodunbHbie
CHEIHMAIUCTHI MO Pa3HbIM TAaKCOHOMUYECKUM TPYIIaM 3a4acTyi0 HM300peTaroT
CBOHM XUTPOYMHBIE JIOBYIIKH, MOAXOAAIIUE UII KOHKPETHBIX OOBEKTOB. JTO U
CBETOBBIE 3KPaHBI C JIAMIIAaMHU OMPEJIEIICHHOTO Y3KOT0 CIEKTpa, HalleJeHHbIe Ha
pa3Hble OTpSABl HACEKOMBIX, M CJOXHBIE€ TIOYBEHHBIC JIOBYIIKH, U
crenu(prUecKre Cauku JJIsl CTPEKO3 WM JAHEBHBIX 0ab0YeK, U pa3BelIMBaHHE
SAPKUX JETCKUX WIPYIIEK JJI MPUBJICUEHHUS 3JIaTOK B HIDKHUE APYCHI, U T.1.
OmHako B paMKax OKCIECIUIMOHHOTO ObITa BO3MOXXHOCTH BO3UTH H
yCTaHaBIUBATh 3TO pa3HOOOpa3He HET, OCOOEHHO MNpPH HAYYHOM TEME II0
TIOYBEHHOW PKOJIOTUH, U TIPUXOIUTCS MOJIAraThCs TOIBKO Ha COOCTBEHHBIE PYKH
U IJJACTUKOBBIE KOPOOOYKM JiJIi 0COO0 OMACHBIX HACEKOMBIX. DTO 3aMETHO
MOBBIIIACT BHUMATEIBHOCTh K JHEBHBIM pHUTMaM JKHBOTHBIX W JPYTHM
0COOEHHOCTSIM HX IIOBEICHUS.
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Puc. 2. Humda 6oromosna Ceratomantis sausurii. PucyHoxk (1iB. kapanaaiiu, Oymara B
npupoze (Cat Tien, Beetnam, 2021). Puc. U. Cemenrok. /
Fig. 2. Mantis nymph of Ceratomantis sausurii. Drawing (color pencils, paper in nature (Cat
Tien, Vietnam, 2021). Draw. by: I. Semenyuk.

Takum o00pa3om, MmarepuasaMud BbIOOpa B YCIOBHSX SKCHEIULIHH B
TPONMYECKUM JIeC I XYAOKHHMKAa-aHMMaJIMCTa OKa3bIBAKOTCS LIBETHBIE
KapaHJallk ¥ TUIOTHas Oymara ropsiueid MpeccoBKH 3a CYET MX KOMMIAKTHOCTH,
JIETKOCTH, MOBBIIIEHHON BJIArOyCTOMYMBOCTH U CKOPOCTU U IPOCTOTHI PaOOTHI.

Summary
INTERESTING FEATURES OF DRAWING INSECTS IN THE
HUMID TROPICAL FOREST OF VIETNAM. FOREWORD TO
THE EXHIBITION

Irina Semenyuk

Laboratory of tropical ecology in the Institute of ecology and evolution named
after A.N. Severtsov of the RAS, Moscow, Russia

Usually Russian and European scientists are getting access to the exotic
countries like African ones, South American or South-East Asian for the only
short time. Though Russian-Vietnamese Tropical Center is providing a long-term
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access to Vietnamese forest. It is pretty unique opportunity to study seasonal
dynamic of animal populations and its changes with years and climate cycles i.e.
El-Nino, Pacific decadal oscillation etc.

Long-term work in tropical area has own features. It affects scientific work
routine, the daily routine and also leisure time which I’m spending drawing
insects.

1. High humidity. Humidity in forest is almost 100 percents all day round.
None of water based paints are suitable for forest camp conditions. Coloured
pencils are rather useful but for very short period of one or two hours in one go.
After that paper is getting soaked with water and pencil is not adhering to it
anymore. All materials, paper, and drawings should be stored in sealed volumes
like plastic zip-bags.

2. Low illumination. Vietnamese forest is multilayered, so understory is
usually pretty shadowy. Daylight drawing sessions are accompanied with a head-
torch.

3. High mold infestation. All organic materials like fabric, paper, pencils
and paints are getting moldy very quickly. Moldy smelling clothes require getting
used to. Some pigments are more attractive for mushrooms, watercolour paints
are one of the most attractive ones being either in tubes or on paintings.

4. Extremely high diversity. Large and colourful species are the most
attractive for the sci-pop drawing. It seems such species should be rather limited
in diversity, but in fact the Humboldt’s rule about the peak of local diversity for
many animal taxons in low latitudes is very impressive.

5. Complex techniques for catching insects. Specialists invent very
complicated catchers and traps for their target group, i.e. narrow-specter bulbs for
specific insect orders, soil samplers with baits, specific nets for dragonflies or
butterflies, vivid children toys for jewel beetles, etc. My scientific work is about
soil ecology, so it is not possible to carry all kinds of traps and catchers in
expedition. All I can use is my hands and plastic boxes for dangerous animals.
The good thing about it is inducing high attention to the daily rhythms of animals
and their behaviour.

Thereby the best mediums for drawing in tropical camp-style expedition is
coloured pencils and thick hot-pressed paper. They are light low-volume materials
with high humid resistance allowing pretty fast and simple working process.
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OCOBEHHOCTHU PA3BUTUA U ITPOBJEMbI
BBIPAIIUBAHUA HACEKOMBbIX - MOHO®AI'OB 1
Y3KHUX OJIUT'OPAI'OB HA ITPUMEPE BABOYEK
ITAPYCHUKOB (LEPIDOPTERA: PAPILIONIDAE:
PARNASSIUS LATREILLE)

A.B. Counsko’, M.A. MuxaiijioBa?

1My3el”4 3emieBegenus MI'Y um. M.B. Jlomonocosa, r. MockBa, Poccus,
2 borannueckuii uactutyT uM. B.JI. Komaposa PAH, r. C.-Ilerepbypr, Poccus

B pone Parnassius Latreille nacuntbiBaeTcss 55 BumoB. I[lomaBisromiee
OOJILIIMHCTBO MApPYCHUKOB OOUTAIOT B YMEpEHHOU 30HE [laneapkTuku W JUIIb
Tpu BcTpeuaroTcess B Heapkruke. OcoObiM pa3zHOOOpa3veM OTIUYAIOTCS TOPHBIE
cucremsl LleaTpanbHoii A3un. B Poccun HacuuteiBaetcs 12 BUIOB.

Jlist moHMMaHus OCOOEHHOCTEH pacHpOCTpaHEHHs poja B IIEJIOM U
OTJIETTbHBIX BHUJOB B YAaCTHOCTH OOJBIION WHTEpEC MPEJICTABISAET KOPMOBas
crenuanu3anus. ABTOpPbl Ha NPOTSHKEHUHM MHOTHX JIET  3aHUMAlOTCS
UCCJICIOBAHUSIMU  TPO(PUUECKUX CBS3EH MApyCHUKOB C XOXJIaTKam# (poj
Corydalis DC., Fumariaceae) (MuxaiinoBa, CounBko, 2011, 2017; Sochivko,
Mikhailova, 2014, 2015).

Tpoduyeckre cBsI3M MapyCHUKOB OOYCIIOBJICHBI HAJIUYUEM B PACTEHUSIX
OMOJIOTUYECKHM AaKTHUBHBIX BEIIECTB BTOPUYHOrO OEJIKOBOro MeTadonu3Ma.
Crnenys 3a HUMH, 0a00YKH OCBAMBAIOT HOBBIE MECTOOOUTAHUS U MOJIBEPrarOTCs
AKTUBHOM W3MEHUMBOCTU. OJHUM U3 3HAYUMBIX pPE3yJbTAaTOB  ATOTO
KODBOJIIOIIMOHHOTO ~ MpoIllecca MPEACTAaBIsSETCS pa3BUTHE MOHOodaruu y
HACEKOMBIX U €€ KpaHero MposiBJICHUSI — CTeHO(Daruu.

Jlns oOcy»xaeHust BoIOpaHbI JBE Maphl BUIAOB W3 MojapozoB Driopa wu
Sachaia, cBs3aHHBIX C XOXJaTKaMH U MPEJACTABJISIONIMX Ppa3HbIC CTEICHU
Tpoduueckoit criermanm3anuu (Puc. 1).

Parnassius (Driopa) mnemosyne (L., 1758) — Muemo3suna. Oaurodar ¢
BHYIIIUTEIPHBIM apeajioM W SPKUM SBOJIOIMOHHBIM MoTeHmamoMm (Puc. 2).
KopmoBbIe pacTeHHs TyCEHUWI] — pa3Hble BHUIBI KIYOHEBBIX 3(EMEpPOHIHBIX
x0xJ1aTOK. OCHOBHBIE JINMUTUPYIOIUE (PAKTOPHI B PAaBHUHHBIX YACTSIX apeana —
HapyIlIeHUE MECTOOOUTaHUN B pe3yibTaTe 3aCTPOMKH, pacHallkd, BECEHHETO
BbDKUTAHUS TPaBbl U MPOYEH ACATEIBHOCTH 4YEJIOBEKa. B TOpHBIX pailoHax
aHTPONOTEeHHbIN npeccuHr Hu3kuil. Bun 3anecen B Ilpunoxenne |l bepuckoit
KoHBeHIIMHU Kak MOJJIekKaInil cTporoit oxpane, EBponeickuii KpacHbI CIUCOK,
B Kpacubie kuuru crpan Boctounoit EBpomnbl. babouka uckitouena uz KK PO
2021 r. CBeneHus 0 cofep KaHUU U BBIPAIIIUBAHUH JIOCTATOYHO TIOJIHBIC.

Parnassius (Driopa) ariadne (Lederer, 1853) - ApuamHa. Monodar:
¢IMHCTBEHHOE KOPMOBOE pacTeHue — xoxJjarka Omaropoanas (Corydalis nobilis
(L.) Pers.), KOpHEBMWINHBI MHOTOJICTHUK. Apeall y3KUH, KOMITAKTHBIMH.
Jlmmutupyromue (akTopbl HEe BBISIBICHBL. CHEIHATBHBIX MEpP OXpPaHBI HE
Tpebyercs. CBeIeHHs O BRIPAIIUBAHUHT OTCYTCTBYIOT.
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Parnassius (Sachaia) tenedius Eversmann, 1851 - Tewnenuii. Y3kuii
onurodar. M3BecTHbI 1Ba B2 KOPMOBBIX X0xJatok: cubupckas (C. sibirica (L. fil.)
Pers.) u nermstakoBuaHast (C. capnoides (L.) Pers.), kopHEBHIIHbBIC OTHOJICTHUKH
U3 Pa3HBIX CEKIM. Apeasl He UMEET YETKUX T'PAHMI], MECTOOOUTAHUS CUIHHO
pazpo3HeHbl.  OCHOBHOW  JUMHUTHpYyIOIIMKA  (Qakrop —  3apacTaHue
(3akycrapuBaHue) Mecroobutanuil. 3anecenue B KpacHeie kuuru PecnyOnuku
Antaii (2017) u Pecnyb6nuku TeiBa (2019) omnpaBmano. CBeneHus o
BBIPAIIIMBAHUY CKYIHbIC.

Puc. 1. Pacnipocrpanenue Parnassius (Driopa) mnemosyne, P. (D.) ariadne, P. (S.) tenedius u
P. (S.) arcticus. Puc.: A.B. CouunBko. /
Fig. 1. Distribions of Parnassius (Driopa) mnemosyne, P. (D.) ariadne,
P. (S.) tenedius, and P. (S.) arcticus. Draw. by: A. Sochivko.

Parnassius (Sachaia) arcticus (Eisner, 1968) — IlapycHHK apKTHYCCKHIA.
MoHodar: equHCTBEHHOE KOPMOBOE pacTeHue — xoxsatka ['opoakosa (Corydalis
gorodkovii Karav.), kiryOHeBO# MHOTONETHUK-dPeMepoua. Apeayl y3Kuid, ero
rpaHdilbl HE BbISIBICHBL. (OCHOBHOW JIMMHTHpYIOUUH (akTop — OTJIOB
coopmrkamMu HacekoMbIX. 3aHeceH B KpacHyro kaury Pecryonuku Caxa (2003)
KaK «4pe3BbIYAHO pEIKUi BUI», YTO BIIOJIHE ompabaaHo. CBeaeHUs o
BBIPAIIMBAHUY CKYIHBIC.

N3yuenune Ouosoruu pa3BUTHS MNApyCHUKOB MpPUOJIMKAET Hac K
NOHUMAaHUIO KO3BOJIFOLIMOHHBIX POLECCOB, IPOUCXOAAIINX MEXKAY HACEKOMBIMU
U HUX KOPMOBBIMH pacTeHUsIMU. HekoTopble 3aKOHOMEPHOCTH MOTYT OBITh
WCIIOJIb30BaHbI MIpU nocTpoeHun cuctemsbl pona (Kpeinodepr, 1989; Kperiudepr,
IpsikonoB, 1993). IlonydyeHHble JaHHbIE MOMOTYT ONPENEIUTH ACHCTBEHHBIE
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MEpbl OXPaHbl BHUJOB, MOMYJSIIIUNA U MECTOOOMTaHMHA. Y CHElIHbIe padoThI IO
Pa3BEICHUIO U COJICPKAHUIO 0CO00 TPeOOBATENBHBIX K MUIIE U UHBIM (aKTOpam
BUJIOB — Y3KUX OJUTO(aroB U1 MoHO(AroB — MOMOT'YT CO3/IaTh Pe3epPB, KOTOPHIit
MOXXHO HCIIOJIb30BaTh, HAMpPUMEP, I PEUHTPOAYKUHUH B MOPUPOIHBIC
MECTOOOUTaHUs, BOCCTAHOBJIICHHBIE TOCIJIE aHTPOIOTE€HHOTO BO3ACHCTBUS, WU
JUTSI 3aCEeJICHUS TTOTCHIIMATIBHO TIPUTOAHBIX OMOTOTIOB.

Puc. 2. Craguu passutus Parnassius (Driopa) mnemosyne. Iudpamu 0OTMEYEHBI:
1, 2 — monojiast v B3pocIias ryceHuiibl Ha xoxinarke miotHoi (Corydalis solida (L.) Clairv.);
3 — KOKOH B JIMCTBCHHO-TPABAHOM OIIaJIC; 4— KYKOJIKa (CyTO‘-IHa}I) BO BCKPBITOM KOKOHE;
5 —3penas KyKoJIKa repe/1 BbIxoaoM 0a00uku; 6, 7 — CTalK PoCTa KPhLILEB HOBOPOXKIACHHOTO
camma. ®oto: A.B. Counsko. /

Fig. 2 Stages of Parnassius (Driopa) mnemosyne. The numbers mark: 1, 2 —young and adult
caterpillars on Corydalis solida (L.) Clairv.; 3 — cocoon in foliage and grass; 4 — pupa (daily)
in an opened cocoon; 5 — a mature pupa before the butterfly hatches; 6, 7 — wing growth
stages of the newborn male. Photo by: A. Sochivko.

[IpoOnembl BbIpalllMBaHUS U COJEPKAHMS: Ha CTaJAUM SHla HEOOXOoauMa
npoduiiakTuka TrpyOKOBBIX 3a00NeBaHUM W XOJIOAHAs JAuanaysa; JJis
HOBOPOXKACHHBIX TYCEHHI] JOJDKEH OBITh MPEAYCMOTPEH KOPM C MOHMKEHHBIM
CoJIep’KaHuEeM aJIKaJIOUJI0B; B3POCIble T'yCEHULIbI TPEOOBATENbHBI K UHCOJIALINY,
peKUMY IHTAaHUS U TIOKOI; 3aMeHa y MOHO(AaroB BHUAOCHEIUPUIHOTIO
KOPMOBOT'O PACTEHUsl HA AQHAJIOTH IPEACTaBIAETCS MO0 HEBO3MOXKHOM, 100
BECHbMa NMPOOJIEMATUYHOM.
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Summary
SPECIFIC FEATURES OF DEVELOPMENT AND BREEDING
IN MONOPHAGOUS AND NARROW OLIGOPHAGOUS
INSECTS ON THE EXAMPLE OF PARNASSIAN
BUTTERFLIES (LEPIDOPTERA: PAPILIONIDAE:
PARNASSIUS LATREILLE)

Andrey Sochivko', Marya Mikhailova®

1 The Earth Science Museum of the Lomonosov Moscow State University,
Moscow, Russia,

2The Herbarium Dept. of the Komarov Botanical Institute of the RAS, St.-
Petersburg, Russia

The genus Parnassius Latreille contains 55 species. The vast majority of
parnassian butterflies inhabit the temperate zone of Palaearctic region, and only
three of them are found in the Non-Arctic. The mountain systems of Central Asia
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are characterized by exceptional species diversity. There are 12 species of
Parnassius in Russia.

Feeding specialization is of great interest for understanding of genus
distribution as a whole and individual species in particular. For many years the
author of this report and Marina A. Mikhailova, senior researcher of Komarov
Botanical Institute RAS, St.-Petersburg, have studied trophic links of Parnassius
with the plants of genus Corydalis DC., Fumariaceae (MuxaiinoBa, Co4uBKoO,
2011, 2017; Sochivko, Mikhailova, 2014, 2015).

Trophic relationships of Parnassius are caused by the presence of
biologically active substances of secondary protein metabolism in plants.
Following their food plants, butterflies expand into new habitats and express
pronounced variability. One of the significant results of this coevolutionary
process seems to be the development of stenophagy in insects and its extreme
manifestation — monophagy.

The two pairs of Parnassius species belonging to Driopa and Sachaia
subgenuses are selected for this discussion (fig. 1). Their larvae feed on Corydalis
plants and represent different levels of trophic specialization.

Parnassius (Driopa) mnemosyne (L., 1758) — Clouded Apollo. Wide
oligophage with vast range and strong evolutionary potential (Fig. 2). Host plants:
different species of tuberous ephemeroid Corydalis. The main limiting factors are:
disturbance of habitats as a result of rural area development, plowing, spring grass
burning and other anthropogenic activities. In the mountainous areas the
anthropogenic pressure is low. The species is listed in Appendix Il of the Bern
Convention as strictly protected, in the European Red List, and in the Red Books
of Eastern European countries. It is excluded from the Red Book of the Russian
Federation, 2021. The information on breeding is enough comprehensive.

Parnassius (Driopa) ariadne (Lederer, 1853) - Ariadne Apollo.
Monophagous: larva feeds on Corydalis nobilis (L.) Pers. — rhizomatous perennial
plant. The areal is narrow, compact. No limiting factors are revealed. No special
protective measures are required. There is no information on breeding.

Parnassius (Sachaia) tenedius Eversmann, 1851 — Tenedius Apollo.
Narrow oligophage. Two species of Corydalis are known as host plants: C.
sibirica (L. fil.) Pers. and C. capnoides (L.) Pers. — rhizomatous annuals from
different sections. The areal does not have clear-cut boundaries, habitats are
highly scattered. The main limiting factor is habitat overgrowth. Inclusion in the
Red Books of the Altai Republic (2017) and Tuva Republic (2019) is justified.
Information about breeding is scarce.

Parnassius (Sachaia) arcticus (Eisner, 1968) - Arctic Apollo.
Monophagous species. Larva feeds on Corydalis gorodkovii Karav. — tuberous
perennial ephemeroid. The areal is narrow with the boundaries not yet defined.
The main limiting factor is insect collecting. Inclusion into the Red Book of the
Republic of Sakha (2003) as an extremely rare species is quite justified.
Information on breeding is scarce.

Parnassius butterflies developmental biology study leads us closer to the
understanding of coevolutionary processes occurring between insects and their
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food plants. Some patterns can be used in the construction of the genus system
(Kpetioepr, 1989; Kpeitnoepr, dpskonos, 1993). The data obtained will
facilitate the determining of effective measures for the protection of species,
populations, and habitats. Successful breeding of particularly food- and other-
demanding species — narrow oligophagous and monophagous — will help to create
a stock that can be used, for example, for reintroduction into natural habitats
restored after anthropogenic impacts or for colonization of potentially suitable
habitats.

Breeding challengers: fungal diseases prevention and cold diapause is
necessary at the egg stage; feed with reduced content of alkaloids must be
provided for newborn caterpillars; adult caterpillars require insolation, feeding
and resting regimen; replacement of species-specific host plants with analogues
in monophages seems either impossible or very problematic.
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MUIIEBOA CUHEPTU3M Y )KUBOTHBIX B YCJIOBUSIX
NCKYCCTBEHHOI'O COAEP KAHUA

A.H. Tumodeesn

Boponexckuil rocy1apCTBEHHBIN NEIArOTHYECKU YHUBEPCUTET,
r. Boponex, Poccus

JIaBHO M3BECTHO, 4YTO MHPO3JaHUE YCTPOCHO HA IMPOTUBOPEUHUSIX.
dyHAaMEeHTaIbHBIA ~ JUAJEKTUYECKUW 3aKOH O eIMHCTBE U 0opnoOe
IIPOTHUBOIIOJIOKHOCTEN JIEMCTBYET KAK B KHUBOW, TAK U B HEKHUBOW NPUPOLE,
ABJISACH UX OOBEAMHSAIONIUM HadaJioM. AHTarOHUCTUYECKUE B3aUMOCHCTBUS,
O0OBIYHO, TIOAABISIOT AKTUBHOCTH  OJHOTO, HECKOJBKHX WIIH  BCEX
B3aMMOJICUCTBYIOIIMX JJIEMEHTOB €IWHOM CHUCTEMBbI, HO MOTYT SIBJISTHCS
HEOOXOJUMBIM YCJIOBHEM €€ CYIIECTBOBaHWSA W pa3BuUTHSA. Hampumep, Takue
AHTATOHUCTUYECKHWE OTHOLICHUS KAaK KOHKYPEHIMS, XWIIHAYECTBO WU
Mapa3uTHU3M OCHOBaHbl HA TMPOTUBOPEYHUSAX, HO HEOOXOIUMBI IS
CYILIECTBOBAaHMUS BHAOB W KOIBOMIOUHUU. CHHEPreTHYECKUE B3aUMOJICUCTBUA
MOTYT YCHJIMBaATh Kakoi-1ubo 3ddexrt, mapameTp uiau (GopMHPOBATH HOBOE
Ka4yecTBO. B mpupoae cuHepru3m pacnpoCcTpaHeH Takke MUpoko. COBMECTHOE
NEeUCTBUE HU3KUX TEMIIepaTyp M BeTpa ycuiauBaeT 3(PQGEeKT OXJIaxIAeHUs
opranu3MoB. OHU EPEHOCAT BO3ACUCTBUE HU3KOW TEMITEPATYPHI TSAKEIIEE, YEM
B 0e3BeTpeHHYI0 Toro1y. I Ha000pOT, BEICOKHE TEMITEPATYPHI IEPEHOCATCS MTPU
BETpPE JierT4Y€ MHOTMMHM opranu3mamMu. OnpeneneHsl 3aBUCUMOCTH IS
OpPraHu3MOB OT COBMECTHOTO JCHCTBUS TEMIEpPaTypbl U  BIIAXKHOCTH,
TEMIIEpATyphl U a’3palid B BOJAHOM cpene U T.Ja. CHHEPTU3M MPOSABIACTCA U B
npejesax OJHOTO OpTaHM3Ma B BUJE COBMECTHOW paOOThl M B3aUMOJCHCTBHS
OpTaHOB, CHCTEM OPTaHOB W (PU3MOJOTHUECKUX MPOIECCOB. Tak, Hampumep,
€CTh MBIIIIBI-CHHEPTUCTHI, YYACTBYIOIIME B OJHOM JABH)KEHHHU TE€JIa WU €ro
yacTeu.

Bce ykazaHHble mpuUMEpbl BCTPEUYAIOTCS YacTO, MIUPOKO H3BECTHBHI U
OTHOCUTEIIBHO XOpollo u3ydyeHbl. Ho, uHOTHa, B MNpHUpPOJE BCTPEUAIOTCA
B3aUMOJICHMCTBUS, KOTOpPHIE HENb3sl Ha3BaThb 3aKOHOMEpPHbIMU. OHHU MOTYT
MPOSIBISATHCS] CIOHTAHHO U YyCUJIMBATh APYT APYyTra, UIU IPOSIBISATHCS B YCUIICHUH
TOJILKO OJHOTO Tpollecca WM siBjaeHus. YacTo Takoe MOKHO HaOII0aTh MpH
VMCKYCCTBEHHOM COJAEPKAaHUM PA3HbIX BHUJOB JKUBOTHBIX WJIM PACTEHUM,
HaIpuMep, B 300MapKax Winu 0oTaHWYecKuX canax. st aHanm3a 0003HauYE€HHOTrO
abdexTa pacCMOTPUM  TOJNBKO TIHIINEBBIC B3aUMOJCHCTBUS  KHUBOTHBIX.
HaOGmroienust moka3bIBalOT, YTO TPOHUUECKOE MOBEICHUE Y KUBOTHBIX MPU UX
pa3aeIbHOM M COBMECTHOM HCKYCCTBEHHOM COJAECPKAHUHM MOXKET U3MEHSTHCS.
BHyTpuBHI0Basg KOHKYPEHIUHUS 3a MUILY OPU COACPKAHUM TPYIIIbl )KUBOTHBIX
3aCTaBIISIET MOBBIIATh WHAUBUIYAIbHYIO aKTUBHOCTH OCOO€MH, MM, HA00OPOT,
MOJIaBJIATh €€ OTIEJIbHBIM 0CO0SIM, COONIOAas UePAPXUUECKYIO OUYEepPETHOCTh B
npueMe nuiu. IIpyw COBMECTHOM cOJEpKaHUM pPa3HbIX BHUAOB >KUBOTHBIX
OTMEUaJICS MepexoJ B MHUTAaHUM C OOBIYHOIO KOpPMa, XapaKTEpHOIro MJis
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IIPEJICTABUTEIIE KOHKPETHOTO BHJA, HAa NUTAaHUE KOPMOM, KOTOPBIN
noTpeOIsIETCST COBMECTHO TPOXHUBAOIIMM JApyruM BuaoM. [lpuyem, mpwu
pa3zieIbHOM COJIEP KaHUH 0COO€H TaHHBIX BUIOB OHH €IIAT TOJIBKO «CBOID» KOPM
Y OTKA3bIBAIOTCS MPUHUMATD «UYKOI» KOPM, KOTOPBI OEAAIH TP COBMECTHOM
COJIepKaHUHU.

[Ipu BpeMEHHOM COBMECTHOM COJIEp>KaHUU B TE€UECHHUE HECKOJIBKUX CYTOK
OJTHOM B3pOCIION 0COOM HEOXHJIAaHHOTO NanlodYHMKa (Sungaya inexpectata
Zompro, 1996) u 6onee necsarka Humd monesoro ceepuka (Gryllus campestris L.,
1758) ormedeHo cruemyromiee sBiIeHHE. B BedepHee BpeMsl MalOYHUK,
CIYCTHBIINCH C BETOK €XKEBUKU, JUCTHIMHU KOTOPOM OH MOCTOSHHO MHUTAJCH,
HayaJl IepeMelaThCs 1Mo JHY MHCEKTapHs, I/l€ HaXOAWIUCh HUM(bI CBEPUKOB.
[TocnegHuM B KauecTBE KOpMa Ha JHO UX JKUJIMILA BBIKIIAIbIBATIUCH, KPOME BCETO
IIPOYEro, KyCOUYKH CBEXKEro pxaHoro xjeda ¢ orpydsimu. B To Bpems, korna
HECKOJIBKO CBEPUYKOB, OKPYXKHB OJIMH U3 KYCOYKOB XJICOHOTO MSKHIIIA, TOSATH
€ro, K HUM NpHOIU3UIICSA MAJOYHUK U Cpa3y CTall MoeAarh Xjed, pa3orHaB Mmpu
sToM Beex HUMG. CheB KyCOUEeK MOTHOCTHIO, MaJTOYHUK MPOTODKII ITYTh MO THY
Teppapuyma, HATKHYBIIMCh Ha JPyrod Kycouek xijieba ¢ aABymsi HuUMbaMu
CBEpPUKOB, M mpojenanr To xe camoe. I[locne moemaHus BTOpPOro Kycouka,
NaJOYHUK HAIlE] TPETUN KycOoUeK yke 0e3 HUM( U CheJl €ro TakKe MOJHOCTHIO.
HaTpikasich nanee Ha Kycodku xjeba co cBepuKamu u 0€3 HUX, MaJOYHUK XJIeO
y>)K€ HE Tporaj, BEpOSATHO, HAaCTyNWJIO NHIIEBOE HackllmieHue. Ha uerBepThie
CYTKH TIAaJIOYHUK OBLI TIEpPEeBEACH B IPYrol MHCEKTApU Ha MOCTOSHHOE MECTO
KUTEJIBCTBO, HO CKOJIBKO OBl pa3 eMy B OJIMHOYECTBE HE Mpeajiarajics praHoil
xyie0 ¢ oTpyOsMH, OH OT HEro oOTkKasblBajicsd. Yepe3 Mecsdll B KadecTBe
HKCIIEPUMEHTA OH ObLI MOCAXEH CHOBAa B TaKHE € YCJIOBHS CO CBEPUYKAMH.
SIBieHNE MOBTOPHUIIOCH JIUIIb OJHAXK/IbI: MAJJOYHUK CHEJ KyCOUEK CBEKETO XJieoa,
KOTOPBIH 10 3TOTO MOEAANH CBEPUKHU. SIBIEHNE CHHEPTrU3Ma MPOSBUIOCH 311ECH B
TpoUYECKOM TMOBEACHUU TMPHU COACPKAHUM JBYX pa3HbIX BHUJIOB. CBepUKH
U3MEHUJIM  TUIIEBOE TMOBEJICHHE MAJIOYHUKA. AHAJIOTUYHOE  SIBJICHUE
HaOJI0IAIOCh MEXy JIBYyMs BUjaamu TapakaHoB Periplaneta americana (L.,
1758) u Gromphadorhina portentosa (Schaum, 1853), in4rHOYHBIMU CTAAUAMHU
HEKOTOPBIX BUJIOB YEIIIYEKPBLUIBIX.

EcTh paznuunbie npuMepsl HAOIIOACHUH 32 TO3BOHOYHBIMU JKUBOTHBIMU B
JOMAIIHUX YcJoBUsX. [Ipy COBMECTHOM COAEpX AaHUU KOIIEK M COOAK 4acTo
KTO-TO M3 HUX HAYMHAET MOeJaTh KOPM JAPYroro, ocCOOCHHO, KOT/a Haudajo
COJICp’KaHUsSl JKUBOTHBIX OBUIO HE OJHOBPEMEHHBIM. B kopwmsiuxcs crasx
CHUHAHTPOITHBIX NTHUI (HATPUMEDP, IOMOBBIX BOPOOBEB U CH3BIX TOJyO€H) MTHIIBI
OJIHOTO BH/Ia HAYMHAIOT KJIeBaTh KOPM, BEIOpaHHBIN paHee APYTUMU U T.1.

SIBieHMe MUILEBOTO CHHEPTU3MA MOXKHO UCTIONIb30BATh MPU UCKYCCTBEHHOM
COJIEpP’KaHUHU KUBOTHBIX B TOM CiIy4ae, €CIU MPEeJICTaBUTENb KaKOro-nubo Buaa
OTKa3bIBaCTCSl MPUHUMATh MUILY B HOBBIX JJII HEr0 YCJIOBUAX. ODTO MOXKET
CIIyYUThCSI, KOTJa 0COOb NMEPEBOAT M3 OJHOIO MCKYCCTBEHHOI'O MOMEIIECHUS B
JIpyroe, eMy HE€ 3HAKOMOE, WIHM IpPU NEPBBIX IHSAX >KU3HU B HCKYCCTBEHHBIX
YCIIOBUSIX 0COO€H, M3BATHIX U3 NUKOU MpUpojibl. CTpecc, KOTOPBIA HCTIBITHIBAIOT
IIPU 3TOM >KMBOTHBIE, HE TMO3BOJISIET UM HayaThb NpUHUMATh NuUuly cpazy. s
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ajanTalvy K HOBBIM YCIOBHAM B IIOMEIICHUE C JKMBOTHBIM ITOMELIAIOT
npefcTaBuTesiell  Oosee  alanTHUPOBAHHBIX, TOJEPAHTHBIX, BHJIOB, KOTOpbIE
CIIOKOWHO W Cpa3y HAYMHAIOT YMOTPEOISITh MPEUIOKEHHYI0 UM MHIy. B Takoit
O0OCTaHOBKE CTpECCHUPYIOLIME >KUBOTHBIC Jierde H30aBIIIOTCA OT CTpecca U
OBICTpee aAANTUPYIOTCS K HOBBIM YCJIOBHSM, HAUMHAS IPUHUMATh MULLY.

[InmeBoil cHHEPTU3M pPacIpPOCTPAHEH AOCTATOYHO MIMPOKO B JKMBOTHOM
MHpE, HO €r0 ONKMCAHUA B HAYYHOU JIMTEpaType HaMU HE HaiaeHo. Bo3MoxkHO, B
€r0 WMHULMUPOBAHUU ONPEACICHHYI0 POJIb WIPAET WHCTUHKT BBDKMBAHUS B
YCIOBUSIX KAaK MEXKBHUJOBOW, TAK M BHYTPHMBHJOBOW KOHKYPEHLHMH 32 IIHIILY.
beccriopHo, 3TO siBieHHE 3acily’KUBaeT Ooyiee ACTAIBHOIO HM3YYEHHs, a €ro
aHaJIU3, C YYETOM pa3HbIX IPYIII )KUBOTHBIX, OyAET MOJE€3€H Ul CIELUATUCTOB
B 00J1aCTH UCKYCCTBEHHOI'O COJIEPKAHUS U PAa3BEACHUS OPTaHU3MOB.

Sammary
NUTRITIONAL SYNERGISM IN ANIMALS UNDER
CONDITIONS OF ARTIFICIAL MAINTENANCE

Andrew Timofeev
Voronezh State Pedagogical University, Voronezh, Russia

Observations show that the trophic behavior of animals in their separate and
joint artificial maintenance can change. Intraspecific competition for food when
keeping a group of animals makes it necessary to increase the individual activity
of individuals, or, conversely, to suppress it for individual individuals, observing
the hierarchical order in food intake. When keeping different species of animals
together, there was a transition in nutrition from the usual food, characteristic of
representatives of a particular species, to the food that is consumed by another
species living together. Moreover, when individuals of these species are kept
separately, they eat only “their” food and refuse to accept “foreign” food, which
they ate when they were kept together.

The paper describes the phenomenon of food synergy observed in the
unexpected stick insect (Sungaya inexpectata Zompro, 1996) and field cricket
(Gryllus campestris L., 1758), cockroaches Periplaneta americana (L., 1758) and
Gromphadorhina portentosa (Schaum, 1853), larval stages of some Lepidoptera
species, as well as domestic cats and dogs, rock pigeons and house sparrows.
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«KATEHHBI» MOAXO0/J K OBYCTPOWCTBY
KPYITHBIX TEPPAPUYMOB

A.H. Tumodeesn

BopoHexxckuil rocy 1apCTBEHHBIN MEIarOrHYe€CKUd YHUBEPCUTET,
r. Boponex, Poccus

[Tonsatne «kateHa» B HayKy ObuIo BBeAeHO . Muaom (G. Milne, 1936)
s 0003HAYEHHsI CONMPSDKEHHOTO MO penbedy psaa MOYB, Pa3sIUuus MEXIy
KOTOPBIMU ~ CBSI3aHBl C TpaJM€HTAaMH BBICOTHOTO YPOBHS U  YKJIOHA,
OTIpEACTISIONIUMH JIpeHaX. Bocco3maTh MpUpPOAHYI0 KaTeHy B MCKYCCTBEHHBIX
YCIOBUSIX BPAI JH BO3MOXHO, HO HCIOJB30BaTh CaM MPUHIUN KaTCHHBIX
I'PaJNEeHTOB B 0OPMIICHUH UCKYCCTBEHHBIX SKOCUCTEM BIIOJHE JIOTYCTUMO.

Haubonee mocTymHBIM SBIISETCS MOJCTUPOBAHUE paCIIpeICTICHHIS TeTa 1
BJIQXKHOCTH TOYBOTPYHTa BBepX Mo mpoduimo. CxemMaTHUYHO YCTPOWUCTBO
UCKYCCTBCHHON JKOCHCTEMBI C TIPUMEHEHHUEM KATCHHOTO TOIXOJ]a BBITIJISIUT
cinenyromuM odbpazoMm (Puc. 1). D10 akBateppapuyM TOpU30HTAIBHOIO THIIA,
BBICOTA U JJIMHA KOTOPOTO HE JOJIKHBI ObITh MeHee 1 u 1.5 M COOTBETCTBEHHO.
[Tomemienne cyxoil 4yacTu Teppapuyma Mo BCEH MIIOMAAn UMeeT (aibIlITHO C
HIETIEBBIMHI OTBEPCTUSIMU TAaKOT'O pa3Mepa, YTOOBI HE BBICHITIANCA TPYHT. Y OJHON
U3 TOPLIEBBIX CTOPOH BHYTPU T€PpapUyMa paclojiaraioT BOJI0EM, YPOBEHb BOJIbI
B KOTOPOM HECKOJBKO BBIIIIE YpOBHA KperuieHus Qanpiana. CBepxy Ha
(anbIIAHO HACKIMAIOT CJION KPYIMHOTO MeCKa MM MEJIKOTO TPaBUs CIIOEM OKOJIO
lcm. Ha Hero BBIKIAABIBAIOT CJOW IOYBBI, JKEJIATENIbHO CTPYKTYPHO HE
HapYIICHHOH, B3ATOH B MpUpoje. ¥ MHOTHX CIEIUATHCTOB €CTh 000CHOBAHHBIC
yOexaeHuss B TOM, YTO TPYHT B TeppapuyMe JOJDKEH ObITh 00e33apakeH.
[To HameMy MHEHHIO, UCTIOJIb30BAaHUE MPUPOJHBIX MAaTEPUAJIOB, B T.4U. U MOYBBHI,
CrocoOCTBYeT  Oojiee  KAueCTBEHHOMY  JKHU3HEOOECIICUCHHUID  OOBEKTOB
UCKYCCTBEHHOT'O COJIEp)KaHUs, MPEJOCTaBIsAsi UM KOMIUIEKC pPa3HOOOPa3HBIX
dbakTopoB, BKJIIOYas HAOOp HEOOXOJUMBIX MHKPOIJIEMEHTOB M BHUIOBOE
pa3zHooOpa3re MUKPOOPTaHNU3MOB.

VYBia)kxHEeHHE TOYBbI CHU3Y 3a CYET XUAKOW (pa3bl BOABI MIIM €€ MapoB
OyAeT MpOUCXOANTH OT APEHaKa IO BCEH TUIOMIaan (GasIbIIHA, HO €€ CIIOU Oy IyT
COJIepKaTh Pa3IMYHOE KOJMYECTBO Biard. [louBa B akBaTeppapuyM HaCHIIAETCs
Tak, 4ToObl 00pa3oBasics CKJIOH K BojgoeMy. [lepenan BbICOT MOXKET COCTaBIAThH
1o 1.5 m. Takum oOpa3om, yBIa)XKHEHHE MMOYBBI CHH3Y OyAeT MOJHUMATHCS Ha
pa3Hyl0 BBICOTY, MpPOMayMBasi MOYBY CHJIbHEE BCErO Yy BOJOEMa, M IO Mepe
yJlaJeHUsl OT HEro BEpPXHHE CJIOM MOYBBI OYAYT COJEp)KaTh yMEHbILAIOLIEECs
KOJIMYECTBO BJard. 3a CYET Pa3HOTO KOJWYECTBA HCTAPEHUSI C TMOBEPXHOCTH
MOYBBI CO3/1a€TCSl TPAAUEHT TEMIIEpPaTypbl, KOTOPYIO, BIPOYEM, MOKHO
KOPPEKTUPOBATh, YCTAHABIIMBAs HArpeBaTENbHBIE 3JIEMEHTHI B OIpPEIEICHHbBIX
TOUYKaxX Teppapuyma.

Jleranu3npoBath 0COOEHHOCTH JIPYTOTro JKU3HE0OeCTIeueHHs Teppapuyma u
ero JEKOPHPOBAHMS HE MMEET CMBICIA, T.K. 3TO TBOPYECKHH CyOBEKTHUBHBIN
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poIIecC, B IEPBYIO OUYEPE/lb ONPEACIIIEMbId OMOIOTHEN U IKOJIOTHEH 00HEKTOB
coaepxkanus. Takol TeppapuyMm C TPaJWCHTAMHU BJIA)KHOCTH IOYBBI XOPOLIO
NOAXOMUT JJIi MHOTHUX  OECIIO3BOHOYHBIX KUBOTHBIX, HCIOJIB3YIOIINX
MPUBOJHYIO YaCTh CYIIM JUISl MPOXOXKIEHUS OMNPENEIICHHOW CTaAuu Pa3BUTHUSA
CBOEro >KM3HEHHOTO LMKJAa. Tak, HampuMep, MHOTME BHUAbl BOJHBIX KYKOB,
YENTyeKPbUIbIX, BECHSHOK, MOJCHOK, PY4YCHHUKOB, MUSIBOK M Jp., MOKHUAAS
BOJIHYIO CPEAY, UCIOJIB3YIOT ITOYBY HA OMPEACIICHHBIX CTAAUSIX CBOETO Pa3BUTHSI.
Pa3zHooOpa3Hbie BUIBI JOXKJEBBIX 4YEpBEM HYXKIAIOTCS B BBIOOpPE CBOETO
TEMIIEPATYPHO-BIAXKHOCTHOTO pexnma mouBbl. [lo manHeiM A.®D. Kpeimrans
(1955), c mouBoi B TOW WM MHOU Mepe cBszaHO 10 98 % Bcex M3BECTHBIX
CYXOITyTHBIX HACEKOMBIX. VX pa3nuyHbIe CTaIUU OHTOTEHE3a TAKKE HYKIAI0TCS
B PA3HOOOPA3HBIX YCIOBUIX BIAXKHOCTH M TEMIIEPATYPHOTO pPEKUMa MOUBEHHBIX
CJIO€B, B T.4. TOBEPXHOCTH MOYBBI, U MPUMBIKAIOIIETO clios Bo3ayxa. Co3aaTe u
peryJiupoBaTh TaKHE YCJIOBUS B TeppapuyMe YJIOOHO C HCIOJIb30BAaHHEM
MPUHILIUAIOB «KAaTEHHOTO» MOJX0/a. B TeppapuyMax Takoro TUIa HUHTEPECHBIMU
OynyT HaOMIOJIEHHS 3a CYTOYHBIM M CE30HHBIM MOBEJICHHUEM MHOTHX BHJIOB
MO3BOHOYHBIX )KMBOTHBIX: 3€MHOBO/IHBIX, IPECMBIKAIOIINXCSI, HEKOTOPHIX BUJIOB
MEJKUX MJICKOTUTAOIIHX.

Puc. 1. Cxema 00ycTpoiicTBa akBaTeppapuyma ¢ IPUMEHEHUEM «KaTEeHHOT0» MPUHIINIIA
(mosicHeHus B TEKCTe). /
Fig. 1. Scheme of arrangement of the aquaterrarium with the use of “katen” pollution
(explanation in the text).

[ToaToMy, mpuBenerHass uHGOpMaUI 00 00yCTPONUCTBE MCKYCCTBEHHOU
DKOCHUCTEMBI C MPUMEHEHHEM «KAaTEHHOTO» MPHUHIIUIIA MOXET OBITh IMOJIE3Ha,
0COOCHHO MPHU OpraHU3aAlUU KPYITHOTa0APUTHBIX TEPPAPUYMOB ISl COJIEPKAHUS
HE TOJIBKO TMPEJICTABUTENECH OJHOIO0 BHJA >KUBOTHBIX, HO W JJISI CO3/aHUA
MHOTOBHJIOBBIX COOOIIECTB.
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Summary
“KATEN” APPROACH TO THE DEVELOPMENT
OF LARGE TERRARIUMS

Andrew Timofeev
Voronezh State Pedagogical University, VVoronezh, Russia

The paper shows the principle of arranging large terrariums using the
“katen” approach, which involves the creation of humidity and temperature
gradients in an artificial ecosystem. The most accessible is the modeling of the
distribution of heat and soil moisture up the profile. A schematic representation
of the structure of an artificial ecosystem using a catenary approach is given
(Fig. 1.). This is a horizontal type aquaterrarium, the height and length of which
should not be less than 1 and 1.5 m, respectively. The room of the dry part of the
terrarium over the entire area has a false bottom with slotted holes of such a size
that the soil does not spill out. At one of the end sides inside the terrarium there is
a pond, the water level in which is slightly higher than the level of the false bottom
attachment. A layer of coarse sand or fine gravel is poured on top of the false
bottom with a layer of about one cm. A layer of soil is laid on it, preferably not
structurally disturbed, taken in nature.

Soil moistening from below due to the liquid phase of water or its vapor
will occur from drainage over the entire area of the false bottom, but its layers
will contain different amounts of moisture. The soil in the aquaterrarium is poured
so that a slope to the reservoir is formed. The height difference can be up to 1.5 m.
Thus, soil moisture from below will rise to different heights, wetting the soil most
near the reservoir, and as you move away from it, the upper layers of the soil will
contain a decreasing amount of moisture. Due to different amounts of evaporation
from the soil surface, a temperature gradient is created, which, however, can be
corrected by installing heating elements at certain points in the terrarium.

Such a terrarium with soil moisture gradients is well suited for many
invertebrates that use the land surface to pass through a certain stage of
development of their life cycle. For example, many species of aquatic beetles,
lepidoptera, stoneflies, mayflies, caddisflies, leeches, and others, leaving the
aquatic environment, use the soil at certain stages of their development. Various
types of earthworms need to choose their temperature and humidity regime of
the soil.
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K U3YUEHUIO ®N3NOJOTHYECKUX AJTANITAIIUNA
ACHATINA FULICA (MOLLUSCA: GASTROPODA) KAK
OTBETHOM PEAKIIMU HA CTPECC, BBI3BAHHbBIN
HEJOCTATKOM BJIAT'U B CPEJIE OBUTAHUSI

A.H. Tumodeesn

BopoHexxckuil rocy 1apCTBEHHBIN MI€1arOrn4eCKuii YHUBEPCUTET,
r. Boponex, Poccus

ApxangHoe cemerictBo Achatinidae, k KOoTopoMy OTHOCHUTCS OoJee
100 coBpeMeHHBIX BUIOB JIETOUYHBIX OPIOXOHOTHX MOJUIFOCKOB, IO HCKOTIa€MbIM
OocTaTKaM HW3BECTHO W3 IUICHCTOIICHOBHIX oTiokeHuid. Bua Achatina fulica
(Bowdich, 1822) o6eper cBoe Hauamo B BocrtouHoir Adpuke, rme ero
MPEACTaBUTENI 3aHUMAIOT BJIAXKHBIE TPONMUYECKHE Jieca OT DPUOMHUH 0
Mo3zam0Ouka. brarogapst 4denoBeKy, BHJ IIHPOKO PACCENUIICS MO MHOTUM
CTpaHaM, 9acTO BBI3bIBas AUCOATAHC B MECTHBIX SKOCHCTEMax U MPEBpaIasch B
CEPbE3HOTO KAPAaHTUHHOTO BPEIUTENs] C BBICOKOW CTEMEHBIO WHBA3HH IS
CEJIBCKOr0 M JIECHOTO XO3MCTBA psfa TOCYIAapCTB. Y CHENIHONM HHTPOLYKIIHH
axaTuH B a0OpUTEHHBIE HKOCUCTEMBI CIIOCOOCTBOBAJIa BBICOKAsi CKOPOCTH
pa3MHOXEHUST (MTOTOMCTBO OJHOW YJWUTKH MOXET 3a 3 roja JOCTHYh 8 MIIP/I.
oco0eit), He3HAUNTEIbHOE KOJIMYECTBO €CTECTBEHHBIX BParoB U BHICOKAs CTETICHb
AKOJOTrMYEeCKOM ItacTuuyHOCTH Buja. Ha Lleinone, Ha cTBOJIE OJJHON KOKOCOBOM
najgbMbl HACUMTHIBAM 227 MOJUIFOCKOB 3TOTO BHUJA, Ha 0. SIBa oauH (depmep
cHuMaJ kaxjaoe yrpo 1o 400 ocobeil axatuH Ha cBoeM yuyactke. Ha Mapuanckux
OCTPOBAaX MX TaK MHOTO, YTO OHH YaCTO OKA3bIBAIOTCS MPUYMHOM aBTOKATACTPO(,
T.K. MAaIlUHBI CKOJIB3SAT TI0 JOpOre, CIUIONIhL TOKPBITON pa3aaBiICHHBIMH
ynmutkamu. OnHako B BoctouHoii Adpuke 3TH yIUTKH HE JOCTaBISIOT TaKUX
npo0JsieM, T.K. TaM oOuTaeT apyroi OproxoHorumii mojurrock Gonaxis vulcani
(Thiele, 1911), sBnstronuiicst €CTECTBEHHBIM BParoM axaTHHBI, U PETYTHUPYOTIHIA
€€ YUCIICHHOCTh. B Poccuu axaTHHBI B €CTECTBEHHBIX YCIOBUSAX HE BBDKHBAIOT,
HO IUPOKO PACHPOCTPAHEHBI B JKUBBIX JIFOOUTEIHCKUX U MPO(ECCHOHATBHBIX
KOJUICKIIUSIX.

[Ipu HeOmaronmpusATHBIX YCIOBHUSX (B TEPBYIO OYEpeb, MPU CHUKCHUU
ONTHMAJIBHOTO YPOBHS BJIQXHOCTH W HApYIICHUH TEMIIEPATypHOTO PEKHMa)
aXxaTWHBI MOTYT BIAJaTh B CIISTYKY, 3aKphIBas YCThE PAKOBUHBI 3aTBEPCBAIOIICH
BCKOPE TUICHKOW, UMEIOIIEH Y3KYIO IIeib JJIs ra3000MeHa. B Takom coctosiHuw,
110 MHOTOYHCIICHHBIM JIUTEPATYPHBIM JaHHBIM, MOJUTFOCK MOKET HaXOJUTHCS OT
4 o 8 mecsmeB. C HACTYIJICHUEM OJIATONPUATHBIX YCIOBHM, axaTHHA BBIXOIUT
U3 COCTOSIHUS TIOKOSI, POJIAMBIBAET TIJICHKY, 3aKPHIBAOIIYIO0 BXOJHOE OTBEPCTHE
B PaKOBHUHY U IIPUCTYIAET K AKTUBHOMY 00pa3y >ku3Hu. Takue Gu3noaoruieckue
ajanTalid  MOJUTIOCKOB ~ HAOJIONAIOTCA Kak B MPUPOJHBIX  MeECTax
pacnpocTpaHEHUs BUJIA, TaK U TIPH JTA0OPATOPHOM COJICPKAHUU.

B Hamem He3alulaHMpPOBaHHOM JKcrnepuMeHTe Tpu ocobu A. fulica B
BO3pacTe OKOJIO 2.5 JIeT, UMEIOIUE IJMHY PaKkOBUHBI B cpeaHeM 12 cm, mpu
HACTYNUBIIEH MOBBILICHHOW MOPOJOJKUTEIIBHOM CYyXOCTH  BO3AyXa H
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temriepatype +37.+43 °C, Bnaaum B CIAYKY, KOTOpas SBWJIACH OTBETHOM
(GU3MOJIOTHYECKON peaKklMeil Ha CTPEeCC, BbI3BAHHBIM W3MEHUBIIMMUCS
YCIOBUSIMU COJiep>KaHUsl. B TakoM cocTostHMM axaTtuHbl NpoObun 1roa u
18 nueii. 3a 3TOT nepuoa KoseOaHUs BIAKHOCTUA ObUIM HE 3HAYMTENBHBI, U €€
YPOBEHb TOCTOSIHHO OCTaBajCsi HWXE (PU3UOIOTHYECKOr0 ONTUMyMa IS
naHHoro Buaa. Konebanus temmeparypbl OBUIM CYIIECTBEHHBI, HUXKHEE H
BepxHee 3HaueHHus Kotopoi coctaBisuin +16 °C m +43 °C COOTBETCTBEHHO.
Onucanue Takoro UIMTEIBHOTO IO BPEMEHHM COCTOSHHUS (DU3HOJIOTHUYECKOTO
nokos y A. fulica B Hay4Ho#1 TuTepaType HaMu He HalACHO.

HcKyccTBEHHOE NPEPBIBAHUE COCTOSHUSI CIISTYKM IPOBOAMIIOCH HAMH I10
CIeNyIOIEed METOAMKE: CHadajga MOJUIIOCKOB CO BCEX CTOPOH PaBHOMEPHO
ob6ymmBanu termnoi (okojo +40 °C) Bogoii B TeUeHUE 5-7 MUH., a 3aTEM IOMEIIIAIH
B Ta3 C BOJOH (YpOBEHb OKOJIO 3 CM) TOH K€ TEMIIEPaTypbl, YCTHEM PaKOBHHBI
BBEpPX WM BOOK, Tak, 4TOObl BOJa HE 3aKpblBaJla JbIXATEIbHYIO IIEJIb
3arBepeBlied TuieHKM. B Teuenne 10-17 MuH 1BO€ M3 Tpex MOJUIIOCKOB
BBIJIABMJIM 3aKPBIBAIOIIYI0 YCThE€ PAKOBHHBI IUIEHKY M IOKa3ajJUCh Ha CBET.
Tpetnii MOJITIOCK OKa3ajicsi MEPTBBIM. J[BU)KEHUS MTPOCHYBILUXCS aXaTUH ObUIH
3aMeNJICHHBI, UX TEJIO0 U3 PAKOBUHBI BHICTYIIAJIO JIUIIb HA YETBEPTh B CPABHEHUU
C OOBIYHBIM COCTOSIHHEM aKTHBHOCTH, KaKHe-TH0O TMepeMEIIeHHs YIUTOK
oTrcyTcTBOBaM. JK1BbIe 0cOOM ObUTH MEPEHECEHBI B TEPPAPUYM C ONTUMATBHBIM
YPOBHEM BIAXHOCTH W Temmeparypbl. CrycTss mpuMepHO 2.5-3 4. aXaTHUHbI
Hayvajgu OYeHb MEJUICHHO MepeMellaThes Mo AHY Teppapuyma, He 3a0upasich Ha
creHkH. OT mnpemIokKeHHOM numM (JIUCThSl cajlaTa, CBEXHE OrypLbl H
TONMHAMOYp), KOTOPYI0 OHHU C YJOBOJILCTBUEM YHOTPEOSIM 1O CISTUYKH,
OTKa3aJIMCh, HO JIOJITO MHUJIA CBEKYIO BOJY.

Ha namr B3riisia, peakuusi MOJUTFOCKOB Ha CBET IMOCHE CIAYKH OTJIMYaIach
OT OOBIYHOW peakuuu Ha cBeT. lIpu BbIXOJE W3 PaKkOBHHBI B CaMOM Hayaje
npoOyKJIeHHUs axaTUHBI IMOBOPAYMBAJIA TOJOBY K MCTOYHUKY CBeTa (Jlamra
HaKaJIMBaHMs MOIHOCTHIO 75 BT), Haxos1iemMycsi OT HUX Ha paccTostHUM 1.5 M,
U 3aMUpaJIM B TaKOM MOJOKEHUH HA HECKOJIBKO MUHYT, 3aT€M OTBOPAYMUBAIIUCH
OT CBeTa.

Yepes CyTKM OJlHA axaTHHA ChEJIa HE3HAUYNUTEIBHOE KOJIMYECTBO CBEKErO
orypua. B nanmpHeimem B TeueHHe 6 AHEH MOJUTIOCKM K MHINE OBbUIH
PaBHOJIYUIHBI, XOTSl OHA PETYJSIPHO CMEHSJIACh CBEXeil. [[BHkeHuss ux Io-
IPEKHEMY OCTABAIMCh CHJIBHO 3aMEJIJIEHHBIMH, OHU B30MpaIKCh IO CTEKIaM K
MOTOJIKY TeppapuyMa, HO MPEANOYUTANIN BIAXHBIA T'PYHT, HE 3aKalbIBasCh B
nocieqHuid. IloBepXHOCTh Tena OblIa YAacTO CyXOil, HE MOKPHIBAIACH
JOCTATOYHBIM KOJIMYECTBOM CIIU3H, KaK 3TO OBIBAJIO JI0 CISTYKH, B CBA3U C YEM
MOJIJTIOCKOB ~ TOCTOSIHHO ~ OINpPBICKMBAaJIM ~ BOJOM W3  MyJbBEpU3aTopa.
CkianpiBajioch BIEYATJIEHWE, YTO paKOBMHA CTajla MM TsKena s
NEePeIBIKEHHS, T.K. YaCTO MOXHO ObLIO HaOJI0/aTh JIEKAI[YI0 HEMOIBUKHO
PAaKOBMHY M TOJI3AIOIIETO BOKPYI HEE, HACKOJBKO 3TO BO3MO>KHO, MOJUIIOCKA,
MaKCMMaJIbHO BBITSAHYBIIETO U3 pakoBUHbI cBoe Teno. Ha 7-ii  neHb
OOHapYXWINCh ClIe[ibl TOEJaHUsl OTyplLa, OMATh HEOOJIBIIOr0 KOJIMYECTBA.
C 3TOr0 MOMEHTa IHUINA B MaJOM KOJMYECTBE MOEIANach €KEIHEBHO, 4Yallle
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orypubpl W cajar, pexe TomuHamOyp. TaOneTku TriIrOKOHATa KalblUS H
IIPUPOIHBIA MEJI UTHOPUPOBAIUCH. [IprmMepHO yepes mecsl] )KU3Hb MOJUTIOCKOB
BOIIJIa B OOBIYHOE JIJIs1 HUX pyciio. KonmruecTBo moegaemMoi MUy yBEIMIUIIOCh
Y IOCTUTJIO ONITUMYMA, ITOEAJICA MEJI, HaJCTPanBaIach PAKOBUHA, IEPEMEIICHUS
CTaJIM TPOUCXOAUTH ¢ OOBIYHOM JJI1 HUX CKOPOCThI0. CIyCTsI o/, CAMOYYBCTBHE
axaTHH OCTaBaJIOCh B HOPME.

Summary
TO THE STUDY OF PHYSIOLOGICAL ADAPTATIONS OF
ACHATINA FULICA (MOLLUSCA: GASTROPODA) AS A
RESPONSE TO STRESS CAUSED BY LACK OF MOISTURE
IN THE HABITAT

Andrew Timofeev
Voronezh State Pedagogical University, Voronezh, Russia

During the experiment, three individuals of Achatina fulica (Bowdich,
1822) at the age of about 2.5 years, with an average shell size of 12 cm, with the
onset of increased prolonged dryness of the air and a temperature of +37..+43°C,
fell into hibernation, which was a physiological response to stress caused by
changed conditions of detention. In this state, Achatina stayed for 1 year and 18 days.
During this period, humidity fluctuations were not significant, and its level
constantly remained below the physiological optimum for this species.
Temperature fluctuations were significant, the lower and upper values of which
were +16 °C and +43 °C, respectively. We have not found a description of such a
long-term state of physiological dormancy in A. fulica in the scientific literature.
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KOPMOBA4 KYJIBTYPA TOMOBOI'O CBEPYKA
ACHETA DOMESTICUS L. BMOCKOBCKOM 300HIAPKE

E.IO. TkaueBa, M.B. bepe3un

Otnen DuToMo0ru MOCKOBCKOTO 300mapka, r. Mockga, Poccus

OOlecrnieueHre HACEKOMOSIIHBIX JKMBOTHBIX JKMBBIMU KOpMamMu —
BaXKHEHIIas yacTh padboTsl otaena DHromonorun (Mucekrapus) MockoBCKOro
3oomapka. JlomoBelii cBepuyok (Acheta domesticus L.) — oaun u3 Hamboiee
BOCTPEOOBAHHBIX BUJOB KOPMOBBIX HACEKOMBIX. DTO JIETKOYCBOSEMBIM KHUBOM
KOPM CpEeJHEro pa3Mepa, MOJBIKHBIN U aKTUBHBINA. HOBOpOXKIEHHbIE IMYUHKH
JIOMOBOT'O CBEPYKA OYEHBb MAJTBI U MOTYT OBITH CTAPTOBBIM KOPMOM JIJIsl Hanbosee
MENKUX aM(puouil, penTwinii u O0ecrno3BOHOYHBIX. Kpome TOro, JOMOBBIN
CBEPYOK OTJIMYAETCS OTHOCUTEIHPHO KOPOTKHM ITUKIOM Pa3BUTHS W BBICOKOM
wiogosutocteio (Friederich, Volland, 1998).

KynbsTypa nomoBoro cBepuka B MOCKOBCKOM 300TapKe CYIIECTBYET OKOJIO
35 et (KommanmeBa u gnp., 2005). Ilorpebutenu AOMOBOTO cCBepuka —
HACEKOMOSITHBIE ~ MJICKOMUTAIONINE, pENTWINH, aMPuonu W  XUIHBIC
0ecro3BOHOYHBIC. B OCHOBHOM KyJIbTypa OpPHEHTHPOBaHA Ha oOecreueHue
MOTPEOHOCTH PEeNTHINKA B aMbUOU B HE3aMECHUMBIX JIJIT HUX U JJOPOTOCTOSIIINX
BHJIaX KOpMa — HOBOPOXKJICHHBIX JIMUMHKAX («IBUIH») W JTUYMHKAX Pa3MepHOM
kareropun 3-5 MMm. CpemHeMmecsdHass TOTPEOHOCTH 300MapKka B  MEJKHUX
JUYUHKAX JIOMOBOro cBepuka B | momyromum 2022 r. cocraBuia 576
HOBOPOXKICHHBIX JTHYUHOK M 1414 r muumHOK pa3mepa 3-5 MM, 9TO PaBHSAETCS
95 % Bcero KoIMYECTBA MPOU3BOAMMBIX HAMU JIOMOBBIX CBepukoB. Kpome 3TOT0
OTJIETT €KEMECSIYHO BBIPAIIUBACT HA KOPM 3-D KT JIMYMHKH CPEAHUX U CTAPIIUX
BO3paCTOB M 5-6 KI' B3pOCIOr0 JOMOBOTO CBEpPYKA, YTO IOKPHIBACT YaCTh
NOTPeOHOCTH 300TapKa B 3TUX KOPMaX.

JloMoBBIe  CcBepukm comepkarcs mnpu  temmeparype +30 °C wm
OTHOCHUTEIBHOW BiaxkHocT Bo3ayxa 30%. B kadectBe TeppapuymoB
WCTIOJIB3YIOTCSl TIJIACTUKOBBIE KOHTEWHephl oO0beMoMm 130 1 u BwIcOTOM 43 CM.
OnTtumanpHasl IIOTHOCTh HOBOPOJXKJICHHBIX JIMYMHOK B OJHOM TEeppapryMe —
80-100 teicssiy  ocobeii. OmHOBpEMEHHO B  KyJIbType (YHKIIHMOHUPYET
6-7 matounukoB. CpenHee KOJMYECTBO HWMaro B KaKIOM MaTOYHHUKE—
1000 ocoOeii. OTKIIagKa SIAI] B Ka)KIOM MaTOYHHUKE UIUTCS 2-2.5 Hexgenn, mocie
Yero €€ MHTCHCHUBHOCTH PE3KO CHIKaeTcs. KOoMWYecTBO BBIXOISANIUX W3 SIHII
JUYUHOK B cpeiHeM cocTanisieT 60-70 Teicsia ocoOeld B CyTKHU.

B 2020 r. MBI OMEHSIH palioH TOMOBBIX CBEPUYKOB U MEPEBEIH KYJIbTYPY
HAa KOPMJICHHE HCKJIIOYMTEIHLHO CYXHMH KOPMaMu. OJTO TOMOTJIO YCTPaHHTh
W3JTUIITHIOK BJIIAXKHOCTh B TEPPapUyMax U 3HAYMTEIHHO YIPOCTUIIO €KETHEBHBIN
nporecc padotel. CocTaB pamioHa CBEpUYKOB MpejcTaBieH B Tabmumax 1 u 2.
Parmon oTyiMyaeTcsi BBICOKMM ypOBHEM NPOTEHMHA W CPABHUTEIBHO HHU3KUM
YPOBHEM KaJbIHs. DTO CIOCOOCTBYET HOPMAIBHOMY Pa3BUTHIO U MPETSITCTBYET
HapyIIEHUSIM ITpoliecca JTuHbkH (Spencer, Spencer, 2006).
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Tab6nuua 1./ Table 1.

CocraB parona IOMOBBIX CBEPYKOB B MOCKOBCKOM 300TMapke. /
Composition of the diet of house crickets in the Moscow Zoo.

Komnonent pamuona /
Diet component

Macca KOMIIOHEHTA,

r Ha 100 r HaceKOMBIX B
cyrku / Weight of
component, g per 100 g
of insects per day

% B KOpPMOBOIi cMecH /
% in feed mixture

milk

Komb6ukopm miist kyp I[TKS/

Compound feed for 400 37
chickens

[TimenuyHbIe OTpYyOH /

Wheat bran 300 21
["ammapyc, cyxoit/ 200 18
Gammarus, dry

Tpassinas myka / Herbal 100 9
flour

Cyxoe moinoko / Powdered 100 9

Tabmuua 2. / Table 2.

XHUMHUYECKHI COCTaB palioHa JOMOBBIX CBEPUKOB B MOCKOBCKOM 300mMapke. /
Chemical composition of the diet of house crickets in the Moscow Zoo.

Bemectno / Substance

% B KOpMOBOI cMecH /
% in feed mixture

[Mpoteuns / Proteins 26.5
Kupsi / Fats 5.3
Yraesoas / Carbohydrates 11.6
Kanpsruii / Calcium 0.4

Jlurepartypa / References

1. Kommanuena T.B., TkaueBa E.1O., bepe3un M.B. u ap. 2005. Metojbl
KyJbTUBUPOBAHUSA KOPMOBBIX HACEKOMBIX B UHCEKTapuu MOCKOBCKOIO 300MapKa
/ B kH.: becrnmo3BoHOYHBIC KUBOTHBIE B KOJUICKIIUAX 300mMapkoB. Mar. Broporo
Mexn. cemunapa . MockBa, MockoBckuii 300mapk, 15-20 HosiOpst 2004 r. M.
MockoBckwuii 300mapk: 102-104.

2. Friederich U., Volland W.

Vivarientiere. Stuttgart: Ulmer, 187 s.
3. Spencer W., Spencer J. (eds). 2006. EAZA Management Guideline

Manual for Invertebrate Live Food Species. EAZA, 54 p.
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Summary
FEED CULTURE OF THE HOUSE CRICKET
ACHETA DOMESTICUS L. IN THE MOSCOW ZOO

Elena Tkacheva, Mikhail Berezin
Entomology Dept. of the Moscow Zoo, Moscow, Russia

Providing insectivorous animals with live food is a significant part of the
work of the Entomology Dept. (Insectarium) of the Moscow Zoo. A House cricket
(Acheta domesticus L.) is one of the most popular food insect species. It is a highly
digestible, mobile and active live food of medium size. Newborn larvae of the
house cricket are very small and can be a starter food for the smallest amphibians,
reptiles and invertebrates. In addition, the house cricket is distinguished by a
relatively short development cycle and high fertility (Friederich, Volland, 1998).

The house cricket culture has existed in the Moscow Zoo for more than
30 years (Kommannea u ap., 2005). Consumers of the house cricket are
insectivorous mammals, reptiles, amphibians and predatory invertebrates. Mostly
the culture is oriented on the needs of reptiles and amphibians in a newborn larva
and a larva of the size category 3-5 mm. The zoo’s average monthly for small
larvae of house cricket in the first six months of 2022 was 566 g of newborn larvae
and 1414 g of 3-5 mm larvae, which is equal to 95.5 % of the total number
of house crickets we produce. In addition, we produce 3-5 kg of larvae and 5-6 kg
of adult house cricket every month, which covers part of the zoo’s need for these
feeds.

The house cricket is kept at a temperature of +30 °C and a relative air
humidity of 30 %. As terrariums, plastic containers with a volume of 130 liters
and a height of 43 cm are used. The optimal density of a newborn larva in one
terrarium is 80-100 thousand insects. The average number of adults in a terrarium
is 1000 insects. The duration of oviposition is 2-2.5 weeks, after which the
intensity of oviposition decreases sharply. The average number of larvae
emerging from eggs is 60-70 thousand insects per day.

In 2020 we changed the diet of culture to feeding exclusively with dry food.
This helps to eliminate excess moisture in the terrariums and greatly simplifies
the daily work process.

The composition of the diet is presented in table.1 and 2. The chemical
composition of the diet is characterized by a high level of protein and a relatively
low level of calcium. It contributes to the normal development and prevents
disturbances in the process of molting (Spencer, Spencer, 2006).
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OIIBIT COAEPKAHUSA AITIOHCKOI'O KPABA-ITAYKA
MACROCHEIRA KAEMPFERI B YCJIOBUAX
BOPOHEXKCKOI'O OKEAHAPUYMA

H.A. ®enyJioB

Boponexckuit okeanapuym, OOO «OKEAH», r. Boponex, Poccus

KpymHeiiiee MOpckoe WICHUCTOHOTOE, AMOHCKUH Kpad-nayk Macrocheira
kaempferi (Temminck, 1836) oTHocHTCS K pakooOpa3HbIM H3 HH(GpaoTpsaa
KpaboB. CBoe HaydHOE JATWUHCKOE Ha3BaHWE HTOT BHUJ TMOJY4YWI B YECTh
HEMELIKOro MyTelIeCTBeHHUKa U Hartypaiucta DHreiaboepra Kemndepa u Obut
onucad B 1836 r. rommanackum 30050rom Konpagom Sxkobom TemmuHKOoM.

B npupone nanHbIil Buj BcTpedaerca B THXOM okeaHe y MHOOEpexbs
Anonun, Ha rryoune ot 50 1o 800 M. B3pocisie ocobu JoCTUTAIOT 45 CM B JITTUHE
Kaparakca ¥ Mmopsjka 3 M B pa3Maxe MepBOi Mmapbl KOHEYHOCTEH. JTO OJUH W3
KPyIHEHIIINX BUIOB WICHUCTOHOTHUX Ha HAIICH IJIaHETe.

B Hamem okxeaHapuyme cofepaTcsi M YCIEIIHO SKCIIOHHPYIOTCS JBE
ocobu maHHoro Buma. [lo Mepkam NPUPOIHBIX TUTAHTOB HAIIM KpaOBI eIe
MOJIPOCTKHU, pa3Max UX KOHEYHOCTEH — OKOJIO METpa MpH JJIMHE TYJIOBHUIIA OKOJIO
30-35 cMm. [lomMoM aJis HUX CIIYXHUT BBICOKUW akBapuyMm oobemMoMm 15T, o6bem
cuctembl xu3Heobecnedenus cocrabisger 900 1. Okomo 3 M BBICOTHI BOISTHOTO
cToN0a pPa3AENAIOT SKCHO3HMIMIO HA CBOETO POABI 3TAaXH. JTO TMO3BOJISIET HE
TOJIBKO CO37aTh KOMQOPTHBIE YCIOBHS JUISl JKUBOTHBIX M BIICUATIHUTH
MIOCETUTENIEH, HO M TaeT BO3MOXKHOCTD ITOCAIUTh K KpabaM COCEeJICH.

Kanbmapsel, MU, KpeBeTKH, HECKOJIBKO BHAOB PBIO — TaKOE KOPMIICHUE
MO3BOJISIET UMUTUPOBATH MPUPOHBIN pallioH 3TUX TUraHToB. COCEeNCTBYIONINE
TUAPOOMOHTHI HE COCTABJISIOT CYIIECTBEHHOW KOHKYpeHIMH B muTaHuu. Cras
yepHbIXx TopObuTelt (Sciaena umbra), 3ybapuk (Diplodus puntazzo), mapa
YepHOMOPCKUX CKoprieH (Scorpaena porcus), mapa KaMEHHBIX OKYHEH-3e0p
(Serranus scriba), rapubansau (Hypsypops rubicundus) u mapa oObIKHOBCHHBIX
nanryctoB (Palinurus elephas) — Bce aTu oOuTarenu B cuily pa3mepa, HpaBa Wiin
CJIOSl BOJIBI HE IPUUMHSIOT B aKBapuyMax Bpeaa kpadam M. kaempferi.

['maBHOM CIIOAKHOCTBIO B COJIEPKaHUU SMOHCKOT0 Kpaba-nayka, HIOMUMO
O0JBIINX 00BEMOB U TEMIIEPATYPHOTO PEKUMA, SIBIISIETCA TPOOIeMHAas JIMHbKA.
Ero xapamakc cuiapHO MUHEpaTW30BaH, MO3TOMY TIPU HECOOTBETCTBUU
TUIPOXHUMHUYECKUX MMapaMeTPOB B MPOIECCE JIMHBKU MaHIUPh U KOHCUYHOCTH
KUBOTHOTO HE MOTYT MPHUHSATH NMPABUIBbHYIO (OPMY H 3aTBEPAETh, YTO BEIECT
kpaba k rubenu. Hamm kpaObl kxuByT B BOpPOHEKCKOM OKeaHapUyMe yxKe
Oonee NBYX C TOJOBHUHOM JET, KaXABIH M3 HUX MEPEKWIT OAHY JHHBKY.
[MuapoxuMudeckre mapaMeTpsbl CoaepKaHus mpeacTaBieHsl B Tadmuie 1.
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Tabmuna 1./ Table 1.
I'mapoxumuueckue TmapamMeTpbl  coiaepaHus Kpaba-mayka Macrocheira
kaempferi B Boponexckom oxeanapuyme. / Hydrochemical parameters of the
content of the spider crab Macrocheira kaempferi in the Voronezh Oceanarium.

PesyabTaTsl
IMapamerpsl/ Options n3Mepenuii /
Measurements

Temmeparypa/ Temperature, °C 15
Counenocts/ Salinity,%o 33
Bonopoausrii mokasarens / Hydrogen indicator, Ph 7.9-8.1
Kap6onarnas sxectrocts / Carbonate hardness, Kh 9
Conepxxanne maramst / Magnesium content, ppm 1250-1300
Conep:xanne kanbius / Calcium content, ppm 420-450
Conepxxanne nutparon / Nitrate content, mg/I 20
Conepxxanne nutpurtoB / Nitrite content, mg/I 0.06

ExxenenenpHo B akBapuyme npousBoautcs nmoamena 20 % Boasl. HaGop
0o00opy0BaHUs, BKJIOYAIOMUNA CKUMMEP-(QIIOTATOp, MOIIHBIA HANOPHBIM
MEXaHUYECKUH GuIbT, OpOIIaAeMBbIH OMoNorNYecKuii bunbTp,
yIbTPaQHUOIETOBBIN CTEPHIN3ATOP M XOJOIUIBHHK, MO3BOJISIET TOICPKUBATH
cTaOuIIbHBIC TApaMeTPhI BOJBI, U, KaK CIIEJICTBHE, 3JOPOBLE OOUTATETCH.

[Tomumo sAmoHckoro Kkpaba-mayka, B KoJuieKUuu Boponexckoro
OKeaHapuyMma >KUBYT M JIpyrue MoOpckue uiaeHuctoHorume. Ha skcmosunum c
KpabaMM COCEICTBYIOT JBa JaHTycTa. B JIpyrux akBapuymax Mbl COIECPKUM
oMapa M KaM4yaTCKOro Kpaba. DTH )KMBOTHBIE HE MEHEE HHTEPECHBI, HO OLTYTHMO
Jerde TEPeXUBAIOT JHUHBKY, TOITOMY HE BBI3BIBAIOT Yy CIEIHAIKCTOB
OKeaHapuyMma TaKHX TPYAHOCTEH B COAECPKAHUU.

Summary
THE EXPERIENCE OF KEEPING JAPANESE SPIDER CRAB
MACROCHEIRA KAEMPFERI IN THE VORONEZH
OCEANARIUM

Nikita Fedulov
The VVoronezh Oceanarium, VVoronezh, Russia

The article concerns the large spider crabs Macrocheira kaempferi
(Temminck, 1836) kept in the Voronezh Oceanarium: their natural habitat, the
conditions of their artificial environment and how they are being looked after. It
also itemizes the main difficulties met within the aquarium, from forming and
organizing the exposition up to feeding, keeping and the composition of the water.
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BECIIO3BOHOYHBIE ’KUBOTHBIE HHCEKTAPUSA
KA®E/PbI OKOJIOI'NU, 3SAIUTHI JIECA U JIECHOI'O
OXOTOBEJAEHHUA BOPOHEXKCKOI'O
JJECOTEXHUYECKOI'O YHUBEPCUTETA
M. I'.®. MOPO30BA

H.H. Xapuenko, A.B. Llapaaynra, B.A. Iloisakos

Boponexckuit necorexunueckuid yausepeureT um. I'.d. Mopo3oaa,
r. Boponex, Poccus

[IpoGiiema oxpaHbl W BOCCTAaHOBJICHUS (ayHbl MHOTHX BHJIOB
OECIO3BOHOYHBIX JKUBOTHBIX B HACTOsIEe BpeMs CTaHOBUTCS Bce Ooliee
aKTyaJIbHON. DTO CBSI3aHO, MPEXE BCETO, C YHUUTOKEHUEM €CTECTBEHHBIX MECT
OOUTaHUS BCICIACTBHE XO3SHCTBEHHOM ACATCILHOCTH YeloBeka. HauwmHas c
2001 r., B Hamed cTpaHe H3MEHWJIACh CHCTEMa WCIOJIb30BAHHUS JICCHBIX
skocucteMm. OrnpeseneHHasl 4acTh JICCHBIX MAacCCHUBOB ObliIa MepeaaHa B apeHIy
YacTHBIM opraHu3anusM Ha 49 ner. OkciulyaTalids 3THX TEPPUTOPHI
CITIOCOOCTBYET COKpAIIEHHIO BHJIOBOIO pa3HOOOpa3usi KMBOTHOTO MHpa.
Co3gaHue Ha 3THX y4acTKaX JIECHBIX KYJbTYp MPUBOIUT K IMOSBJICHUIO OYaroB
BpEAUTEIIEH Jieca, C KOTOPBIMH HEOOXOAMMO POBOAUTH KOMILIEKC MEPOIPHUSITHIA
0 KOHTPOJIIO UX YUCJICHHOCTH.

B mpuopurere crparerum «YCTOMYMBOrO Pa3BUTHS» B HALIEH CTpPaHE
MIPEAYCMOTPEHO HCIIOJIB30BaHUE B JIECHOM XO3SMCTBE OHMOJIOTHYECKUX METOJIOB
O00pbOBI C BpeAHBIMU OopraHu3MaMu. OCOOEHHO 3TO Ba)KHO B JIECHBIX MAacCCHUBaX
BOKPYI' HAaceJeHHbIX NyHKTOB W Ha Tepputopusax OOIIT, rae npumeHeHue
XUMHUYECKUX METOJI0OB HEJIOMYCTUMO.

B cBs3u ¢ 0oabIIMM 3HAYCHHEM OECIO3BOHOYHBIX >KUBOTHBIX B JKH3HH
YyeJoBeKa CO3JaHHWe HMHCEKTapus Tpu Kadeape DKOJIOTHH, 3allWThl Jieca H
JIECHOTO OXOTOBEJICHUS HEOOXOAMMO JIJISl PEIICHUS CASAYIOIMNX 3a/1a4:

4. JleMOHCTpaysl Pa3IUYHBIX BHJOB OCCIIO3BOHOUYHBIX JKMBOTHBIX B
7a00paTOPHBIX YCIOBHUSIX B TMPOIECCE HKOJIOTHYECKOTO O0Opa3oBaHUs, MPHU
MPOBEJCHNN YUEOHBIX 3aHSATUM U B HAYUYHBIX LETIAX.

5. 3yueHue u peanuzaius OINbITAa OTEYECTBEHHBIX U 3apyOEKHBIX
CIICIMAIUCTOB B OOJACTU COJIEpKaHUS M pa3BeleHUs OECIO3BOHOYHBIX
JKHBOTHBIX.

6. PazpaboTka METOHOB coOAEpKaHUS U pa3BeleHUs] SHTOMO(DAroB,
UCIIOJIb3YEMBIX B MPOIECCe MPUMEHEHHUsI OMOMETO/Ia.

7. VI3ydyeHue peiKux M HCUE3aoIINX BHUJOB JIECHBIX OECIIO3BOHOYHBIX B
LEJIAX UX COXPAHCHMUS.

3. M3ydyenue 0ecro3BOHOYHBIX JKMBOTHBIX B JIGCHBIX MAacCHBax Hallen
obnacTu s co3nanus kagactpa u KpacHoil KHUTH.

4. COTpylHUYECTBO MO M3YYEHUIO pa3BElICHUS OECIO3BOHOUYHBIX
JKUBOTHBIX B HeBosie ¢ By3amu, HWHM, 3amoBegHukamu, HaluOHaJIbHBIMHU
napkKamu, 300IapKaMu U IPYTUMU OpraHU3alUsIMU HaIlled CTPaHbI U 3apyOexKbsi.
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B naGoparopum B KadyecTBe OOBEKTOB COJACPIKAHUS W H3YUYCHHS
UCTIONB3YIOTCS BUJIBI OCCIIO3BOHOYHBIX JKMBOTHBIX HAIIETO pEruoHa U
3apyOexKbS.

st obecnieyeHus: yuyeOHOTO MpoIecca MO0 HM3yYCHUIO OMOJIOTHYECKOTO
METO/1a KOHTPOJIS BPEIUTENCH Jieca IPeayCMOTPEH MoAO0p BUAOB-3HTOMOGAroB
U3 YHCIIa TIAPA3UTOB U XUIITHHKOB.

N3yuenne u pa3paboTKa METOIOB COJACPKAHHUS PEAKUX W HMCUC3AFOIINX
BUJIOB OCCIIO3BOHOYHBIX HA TIEPBOM dTamne (QYHKIMOHHUPOBAHUS WHCEKTAPHSI
IPOBOJMUTCSA C HCIIOJB30BAHMEM OJIM3KHMX IO OHMOJOTMHM M 3KOJOTHH BH/IOB,
He 3aHeceHHbIX B KpacHyro kaury PO.

B Hacrosimee BpeMs B HHCEKTapHHM KOJUICKIHMS OECIO3BOHOYHBIX
KUBOTHBIX BKITFOUAET CIICAYIONIUE BUJIbI:

TUIT MOJIJTFOCKU — MOLLUSCA

KJTACC BPHOXOHOI'ME — GASTROPODA — nipejicTaBiieH B KOJUICKIMY 8 BUJIAMH,

B T.U..

Orpsn Systellommatophora

1. Beponwuremia memieanas — Veronicella sloanei (SImatika),

Ortpsn CredenpuaTornaseie — Stylommatophora

2. Tlmeypomont 3kcemierc — Pleurodonte excellence (F2, F3) (Ky6a),

3. Axaruna cetyaras — Achatina (Lissachatina) reticulata (A3us, FOx. AMepuka),

TUIT YWIEHUCTOHOT'ME — ARTHROPODA

TIOITUII — JKABPO/IBIIIIAIIUE — BRANCHIATA

KJIACC PAKOOBPA3HBIE — CRUSTACEA

Ortpsin PaBnonorue — 1sopoda

[MomoTpsin Mokpwuiier — Oniscidea — B koyutekuu — 30 BHIOB:

4. Tpuxopuna tomento3a — Trichorhina tomentosa (FOx. u L. Amepuka),

[Munmuctukyc xouBekcyc — Cylisticus convexus (Epomna),

Humuctukyc mutuc — C. mitis (FOsxubie peruonsl Poccun),

Tpaxenumnyc kaBkazuyc — Trachelipus caucasius (Kaska3),

Tpaxenumyc Mmoctapensuc — T. mostarensis (Uepuoropusi),

Tpaxenunyc cm. 4 — T. sp. 4 (KaBkas3),

0. Apmagmmmuauym Kimoru «MouTenerpo» — Armadillidium klugii “montenegro”

(I'peumnsi, YepHoropus),

11. ApMagmiIHInyM ByJrape «Marndeckoe 3enbe» — A. vulgare “magic potion”
(Smonus),

12. ApMagmiIanyM rpaHysatym «muMon» — A. granulatum “lemon” (Typrus,
Kpbim, KaBkas, Cuniunus),

13. Apmagmuauym rectpou — A. gestroi (Typuus, Kpeim, KaBkas),

14. Apmammuauym Bepaepu — A. werneri (bankansr),

15. Apmagmiuauym ci. «MOHTeHerpo» — A. Sp. “montenegro” (YepHoropus),

16. Apmagumiuanym cir. «T+ansouao» — A. sp. “T+albino” (FOx. Poccus),

17. Apmapunuanym Hacatym — A. hasatum (Espora),

18. ApManunmuauym HacaTyM «opamxkeBas Mopda» — A. nasatum “orange
morph” (Espomna, Poccus),

19. Apmagumuanym namtacu — A. pallasii (Typuus, I'perus, Kpbim),

B ©Ooo~Ne O
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20. Apmagnmuanym nepakks — A. peraccae (Mranus, ['peuns),

21. ApmagriumanyM dcrianbom «Maposeisen» — A. espanyoli “marbleized”
(Ucnanus),

22. Moxkpuia 3e6pa — A. maculatum (CpeauzemMmHoMOpEBE),

23. Mokpura 3e0pa «mammanb» — A. maculatum “champagne”
(CpennzeMHOMOPKBE).

24. Apmamuino odpdunuaamc— Armadillo officinalis (Typrus, I'perwst, Kpbim),

25. Apmagmiio odpduimHanuc «po3osas mopda» — A. officinalis “pink morph”
(Typuus, I'penus, Kpbim),

26. Kybapuc mypuna — Cubaris murina (Asus),

27. Tlopuemnuo iaBuc «oenwiit» — Porcellio laevis “white” (Kpsim),

28. Tloprnemnuo maBuc «aukuii Tum» — P. laevis “wild type” (Kpsim),

29. Tlopiemano 19BHC «opamxkeBas popma» — P. laevis “orange” (Kpbim),

30. IMopuemno aunataryc — P. dilatatus (Esporma),

31. Mopuennronuaec NpynHO3yC «opamkeBas Gpopmay» — Porcellionides
pruinosus “orange” (Esporma),

32. IopuenmnoHuaec NPyHHO3YC «OPAHKEBBIN JaIMaTuH» — P. pruinosus
“orange dalmatian” (EBporma),

33. Topremmronuaec MpynHO3yc «opeo» — P. pruinosus “oreo” (Eepomna),

I[TOATHUIT XEJIUILIEPOBBIE — CHELICERATA

KJIACC ITAYKOOBPA3HBIE — ARACHNIDA

Orpsx [Tayku — Aranel, wiau Araneae — 5 Buios:

34. Tlayk 6a0yun kamepyHckuii — Hysterocrates gigas (Kamepyn),

35. JlaByc nenranopuc — Davus pentaloris ex. fasciatus (FOx. Amepuka),

36. Tounrokatn ansoomnmiosyc — Tliltocatl albopilosus (FOx. Amepuka),

37. Jlasuonopa napaxubana — Lasiodora parachybana (bpaszuusi),

38. IItuneen 0enokoneHubid — Acanthoscurria geniculata (bpaswnus),

Orpsin CkoprmoHsl — Scorpiones — 4 Buna, B T.4.:

39. Tutuyc crurmypyc — Tityus stigmurus (bpasunus),

40. T'oTrentoTTa rorreHToTTa — HOttentotta hottentotta (3. Adpuxka),

41. JImoxenec aycrpana3u — Liocheles australasie (FOx. u FOB A3zus, ABctpanus
u OxeaHmus),

TIOJITUTT TPAXEMHOIBIIIAIIME — TRACHEATA

HAJIKJTIACC MHOI'OHOXKHW — MYRIAPODA

KJIACC IBYITAPHOHOT'ME — DIPLOPODA

Hanotpsin Kuscsiku — Juliformia

Otpsn CrnupoctpenTtuasl — Spirostreptida — 3 Buna:

42. Apxucnupoctpentyc rurac — Archispirostreptus gigas (Adpuka),

43. Crimpoctpenrtyc cir. — Spirostreptus sp. (Taunann),

44. Cnmpomdyc Oumepa — Spiropoeus fischeri (=Mardonius parillis acuticonus)
(Adpuxka),

Orpsag Cuoupobonmasl — Spirobolida — 4 Buna:

45. Kuscsk «owmmaiin» — Anadenobolus monilicornis (Kapu6sr),

46. Kcenoboyc kapuaudexc — Xenobolus carnifex (Muaaus, [lpu-Jlanka),

47. Atonoxeryc kayayiaanyc — Atopochetus caudulanus (= Tonkinbolus
caudulanus) (Tawunann),
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48. Criupo6oayc cir. — Spirobolus sp. (Taumann),

49. Criupo6ouyc cir. — Spirobolus sp. (BeetHam),

HAIKJIACC HACEKOMBIE — INSECTA

Kiacc OTKPBITOYEJIFOCTHBIE, win HACTOAIUIME HACEKOMBIE —
ECTOGNATHA

Ortpsn Tapakansl — Blattodea — npeacrasnen 19 Bugamu, B T.49.:

50. Tapakan xyounckuii— Blaberus craniifer (Kyo6a),

51. brnabepyc kpanudep «uepusrit» — B. craniifer “black” (FOx. Amepuka),
52. Dyb6nabepyc nucrantu — Eublaberus distanti (FOxx.Amepuka),

53. Tapakan aprenTurckuii — Blaptica dubia (Aprentuna),

54. T'emubnabepa opyunepu — Hemiblabera brunneri (Koaym6usi, bpasunus),
55. I'pomdanopuna odbmorronora — Gromphadorhina oblongonota (Manarackap),
56. ApxumanapuTta teccesuiata — Archimandrita tessellata (Kocra-Puka).

57. bupcorpus potu — Byrsotria rothi (FOx. Amepuka),

58. bupcorpus temnas — B. sp. “dark” (FOx. Amepuka),

59. Tapakan aBToMOoOMIBYHK OembIil — LUcihormetica subcincta (Benecyana),
60. I'nna kanynuna — Gyna capucina (L. u 3. Adpuxka),

61. Tapakan 6aHaHOBBIN «OonbmIO» — Panchlora sp. “Big” (L. Amepuka),
62. Tapakan Typkecranckuii — Periplaneta (Shelfordella) lateralis (Cp. Azus),
63. Jlepomenruc ci. «Macau Mapay» — Deropeltis sp. “masai mara” (Kenus),
Ortpsin IepenoHyaToKpbUIbie — IpeacTaBiieH 5 Bumamu ceM. Mypasbes (Formicidae).

B Hacrosimiee Bpemsi Bce NPEACTABICHHBIE BHIBl Pa3MHOXKAKOTCS.
Cotpynnuku kadeapbl aKTUBHO COTPYAHUYAIOT MO JAaHHOMY HaIpaBJICHUIO C
Boponexckum u Mockockum 30onapkamu no nporpamme EAPA3A u CO3AP.

Summary
INVERTEBRATE ANIMALS OF THE DEPARTMENT OF
ECOLOGY, FOREST PROTECTION AND FOREST HUNTING
OF THE VORONEZH STATE UNIVERSITY OF FORESTRY
AND TECHNOLOGIES NAMED AFTER G.F. MOROZOV

Nikolay Kharchenko, Anna Tsaralunga, Vladislav Polyakov

The Voronezh State University of Forestry and Technologies named after
G.F. Morozov, Voronezh, Russia

The article contains a list of invertebrates kept in the insectarium of the
Dept. of Ecology, Forest Protection and Forest hunting of the Voronezh State
University of Forestry and Technologies named after G.F. Morozov. One of the
main tasks of the insectarium: maintenance and demonstration in the laboratory
for environmental education of students and schoolchildren, for training sessions
and scientific research on the development of methods for keeping and breeding
entomophages, as well as rare and endangered species of invertebrates. The staff
of the department take an active part in joint research of rare and endangered
invertebrates with the staff of the Moscow Zoo and the VVoronezh Zoo.
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COJAEPKXAHUE U PAZBEJIEHUE KUBCAKA MARDONIUS
PARILLIS ACUTICONUS (DIPLOPODA: JULIFORMIA:
SPIROSTREPTIDA) B IABOPATOPHBIX YCJIIOBUSAX

A.B. llapanynral, B.A. oasikos’, A.M. MacanbIKnn?

'Boponesxckuii necorexauueckuii yaupepeurer uM. I.®. Mopo3osa,
r. Boponex, Poccus
2AY BO «Boponexcknii 30onapk um. A.C. [Tonosa», r. Boponex, Poccus

DK30THYECKUE BHUIbI KUBCIKOB COJEPKATCA BO MHOTHUX 300MapKax H
300cajiax, a TaKxKe y JIIoouTeneil 6eCrio3BOHOYHBIX JKUBOTHBIX.

B nanHOli pabGoTe paccMaTpuBaIOTCSd OCOOCHHOCTH COJACPXKAHUS U
pa3Benenus kuBcsika Mardonius parillis acuticonus Attems, 1914 (Diplopoda,
Juliformia: Spirostreptida)*. OcobOu »3Toro BHIa SABIAIOTCA JOCTATOYHO
KPYIHBIMH MPEACTABUTEISIMU pOJia — JUTMHA B3POCIIBIX JOCTUTaeT 17 cM.

B naGopaTopHbIX yCIOBUSX HaMU ObLI MOJIyY€H MPUILIOA JaHHOTO Bua. Jljis
ATOTO MIECTh PA3HOMOJBIX 0cobel (3 camila, 3 caMku) ObLIM TTOMEIIEHBI B YCIIOBUS,
CXOZIHBIC C MPUPOIHBIMU. /{11 UX conmeprxanus ObUT UCTIOIB30BaH 50 1 KOHTEHHEp ¢
10 cM croeM BEpXOBOTO HEHUTPATM3UPOBAHHOTO Topda W TEeperpeBIIel TyOoBOM
JMCTBBIL. B rpyHT 3aMenmBasicsi KOpMOBOM MeJl, IEPEMOJIOTHIN B IbUIb. TemrepaTrypa
B KOHTEWHEpax TMOJJepXuBajack B aumamasoHe +25.4+28°C ¢ momomrsio
anekTpoodorpesatens. OTH. BIaXXHOCTh HoAepKuBaiachk B quana3zone 70-80 %.

[TomoBast 3penmocTh y MTaHHOTO BHJAa HacTymaer B Bo3pacte 1.5-2 mer.
N3BecTHO, UTO caMIibl pacTyT ObicTpee caMok. 1o HammMM HaOIIOACHUSIM, CaMITbI
BBIPACTAIOT 710 15 CM B JJUMHY W UMEIOT OoJiee TOHKOE TYJIOBHUIIE, YEM CaMKH.
[Tocnemnue BoipacTaroT 10 17 ¢cM U UMEIOT MaccuBHOE TyJioBuile. [1o qoctrkenun
MIOJIOBOM 3PEJIOCTU caMell MePEIBUraeTcsl 10 TPYHTY 3a CAMKOM, MBITasCh Ha HEe
B300paThCsl, 1 UMEET BBICTyMAIIE HapyXKy roHanoauu. Korma camery moydaer
PacIIoIOKEHUE CAMKH, OH TIPUMBIKACT CBOM TOHOITO/IUH K ITOJIOBBIM OpraHaM CaMKH,
U B CEMSITPUEMHUKN CAMKH HaYMHAET MOCTYNaTh CEMEHHAs )KUIKOCTb.

[Tocne cnapuBaHus caMKa BBIKAMBIBAECT HOPY AMaMeTpoM 2-2.5 cm 1 3-5 cm
B rayouny. Tyma ona otknageiBaeTr okoio 200 sur. Kmagoxk MoxkeT ObITh
HECKOJIBKO B Pa3HBIX MECTaX KOHTEWHepa, 9TO 00eCIeuynBaeT COXPAHHOCTh, 10
KpaiiHeir Mepe, yactu suil. CaMka WHOT/Ia ChETaeT YacTh OTIOKCHHBIX SHII.

Cnycts 3-4 Hefenu TOClie OTKJIAAKA O0OOJOYKA SIUI[ HaAPBIBACTCH,
TIOSIBJISTFOTCSL JINYMHKA B CTaauu myrouaa. OHU TUTAIOTCS 3aracaMy BEIIECTB,
KOTOpBIC ObUTH B stirie. Uepe3 1-2 Hemenu mynou Ikl JJUHSIIOT U TIPEBPAIIaroTCs B
MOJIOJIBIX KUBCSAKOB. B 9T0 BpeMst y KMBCsIKa TOJBKO 3 Mapbl (PYyHKITMOHUPYIOIINAX
HOT. B JaHHOM BO3pacTe KMBCSKH YK€ MOTYT TO€JIaTh OPTraHUKY — B OCHOBHOM
oman. CrycTs 1Be HEAETU MOJIOJION KUBCSK JUHSET eme pa3. K atomy BpemeHu
KOJIMYECTBO KOHEYHOCTEH YyBEIMYMBAETCS BIBOC. KHMBCSIKH yKE€ CHOCOOHBI K
NEPEIBIKEHUIO U MOUCKY muiu. C 3TOro BpeMEHH OHU aKTHBHO JBUTAIOTCH,
MTUTAIOTCS, TUHSIOT.

*B HaCTOAIICC BPpCM:A BAJIMAHBIM HA3BAHUCM IIPU3HACTCA CT'O CTapHII/Iﬁ CHUHOHUM
Spiropoeus fischeri Brandt, 1833 (Sierwald P., Spelda J. Spiropoeus fischeri Brandt,
1833/ in: MilliBase, 2023, https:/Aww.millibase.org/aphia.php?p=taxdetails&id=940078).
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Puc. 1. Spiropoeus fischeri na pyke kunepa. ®oto: B.A. [Tonsikos. /
Fig. 1. Spiropoeus fischeri on a keeper’s hand. Photo: V. Polyakov.

B nabopaTopHBIX YCIOBHAX HA CKOPOCTHh POCTa KUBCSAKOB BIUSIOT YETHIPE
OCHOBHBIX (haKTOpa: TeMIepaTrypa, BIAKHOCTb, MUTAaHUE, WHIAUBUAYaTbHAS
TUTOIIIATh.

BbuTIO 3aMeYeHO, YTO KMBCAKH JaKe MPH HATUYMH OCIKOBOW MHUIU BO
BpeMsi JIMHBKM MOTYT CbECThb Jpyryro oco0b. IloatomMy Bo wu3zbexanue
KaHHUOAIM3Ma cienyeT u30eraTh mepeHaceeHusl KUBCSKOB.

Haubonee ysi3BUMbIM NEpHOAOM JJIsi KUBCSIKA sIBJsiETCS JIMHbKA. Ha aTom
aTarne 100 KUBCSK 3aphIBACTCS B TPYHT, JIMOO 3aM013aET B IyCTOTHI JPEBECHHBI.
TaMm oH co3maeT cebe HeOOoIBIIOE YKPHITHE B IBa pa3a O0JbIIIe IO pa3Mepam, uem
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coOcTBeHHOE Tejo0. B 3aBHCHMOCTH OT pa3Mepa UM BO3pacTa, YKPEIUIseT CTEHKH
coOCTBEHHBIMU HCIpaxkHEeHUsIMU. [lociie TOro, Kak yKpbITHE CO3[aHO, KUBCSK
CBOPAUMBAETCS KIIyOKOM 10 MOMEHTA, [TOKa Ha €ro TEJI€ HE JIOMHYT BCE CETMEHTHI
HAPYXKHOTO cKemieTa. KHBCSIK B TAKOM COCTOSIHUM MPEOBIBACT IBE HENICITH.

Puc. 2. I'pymma Spiropoeus fischeri. ®oto: B.A. ITonsikos. /
Fig. 2. Group of Spiropoeus fischeri on a bark. Photo: V. Polyakov.
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Uem crapiue KUBCSK, TeéM OOJbIIE BPEMEHU Y HEr0 3aHUMAeT JMHBKA.
Y B3pOCHbIX KUBCSKOB, CTapILE IOAa, MOArOTOBKA K JIMHBKE 3aHUMAeET 3-4 Henenu,
a MPOLECC JIMHbKM U XUTHUHU3AUUU 3aHUMaeT 2 Henenu. [locie JTMHbKU KUBCSK
CTAaHOBUTCS MSTKUM, MHOIJIAa OH IOENAeT COPOUICHHBbIH XHUTHHOBBIA MOKPOB.
[To ucteueHnuto mosyTopa HEAEIb MOKPOBBI KHUBCSIKa 3aTBepAeBalOT. B »TOT
MOMEHT OH €IlI€ HE IIUTAETCA, a JEPKUTCS B YKPBITUH. [locie IMHBKY y KUBCSIKa
NOSIBJISIETCSL €Ille HECKOJbKO map KoHeyHocTeld. OHu 00pa3yroTcs Ha 3aJHEM
KOHIIE TeJIa ¥ TIOCTIE TMHBKU OTUYETINBO BhIpaXeHbl, uMes Oembiii BeT. C Kaxaon
JUHBKOMN mosiBNsieTcs 6-8 map HOBBIX KOHEUHOCTeH. B mepuon, Koraa moKpoOBbI
KHMBCSIKA €l1€ MSTKHUE, IIPU OMACHOCTU OH BBINYCKAET 3ALIUTHYIO >KUIKOCTh U3
CHEUHMAIIbHBIX KeJe3. DTU KeJe3bl BBIPAKEHBI U Y MOJIOJBIX 0cOo0ei — Korjga UM
OKOJIO OJTHOTO MECsIa MOCJE OTPOKIAEHUA. B 3TO Bpems KHMBCSK enie HE UMEeT
TEMHOM OKpAaCKM, a Ha KaXKIOM CErMEHTE pacIoJlaraloTcsi TEMHbIE TOYKH,
IpeCTaBIIsIOIINE cO00 OTBEPCTHS JKeJe3, U3 KOTOPBIX BBIITYCKAETCS 3allUTHAS
KUAKOCTb. DPYHKIMOHUPYIOT OHHU TOJBKO BO BpPEMs JIMHBKH H, BEPOSTHO,
BBINOJIHAIOT ~(PYHKUHMIO OTHYTMBaHUS XMIIHUKOB. B XUTHHU3MPOBaAaHHOM
COCTOSTHUM KUBCSIK BBIITYCKAET 3Ty KUAKOCTh N30 PTa WIK aHAIBHOI'O OTBEPCTHS.

N3 yrneBomoB B palMOH KHBCSAKOB OBUIM BKJIFOUEHBI CIIEIYIOLIUE
IOPOAYKTHI: OUUIIIEHHAs OT KOXKYpPbI ThIKBa, KAOAUKHU, MOPKOBb, I0JI0KH, OTYpIIbI,
KIyOHHMKa, B KayeCTBE CYyXOrO BEIIECTBAa JaBajUCh OBCSHBIE XJIOIbS.
N3 0enkoBoil MUK MpeAarajuch CyIIEHbI raMMapyc, XJIONbEBUAHBIA KOPM
JUISl aKBapUyMHBIX PbIO pupMmbl «Tetray, pa3sMoUeHHbI BOJON KOLIAYWl KOpM
«Kiticaty» u cobaumii kopM, mpuaaBicHHbIC aprenTuHckue (Blaptica dubia) u
xkyounckue (Blaberus cranifer) rapakansl. B xauecTBe moIKOPMKH TIpeijiaraics
JIMIIAWHUK, KOTOPBIM KUBCSIKHA XOPOLIO MOEAANH.

Summary
KEEPING AND BREEDING OF MILLIPEDS MARDONIUS
PARILIS ACUTICONUS (DIPLOPODA: JULIFORMIA:
SPIROSTREPTIDA) IN LABORATORY CONDITIONS

Anna Tsaralunga?, Vladislav Polyakov!, Alexander Masalykin?

the Voronezh State University of Forestry and Technologies
named after G.F. Morozov, Voronezh, Russia
’the Voronezh Zoo named after A.S. Popov, Voronezh, Russia

The paper discusses the features of the maintenance and breeding in the
laboratory of one of the relatively rare in culture and large representatives of the
order Spirostreptida of millipedes Mardonius parilis acuticonus*. The processes
of reproduction and molting observed in laboratory conditions are described in
detail. Information on the food products that were used when keeping millipedes
in the laboratory is reported.

* Currently, its older synonym Spiropoeus fischeri Brandt, 1833 is recognized as
a valid name (Sierwald P., Spelda J. Spiropoeus fischeri Brandt, 1833 / in: MilliBase,
2023, https://www.millibase.org/aphia.php?p=taxdetails&id=940078).
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UCTOPUSA CO3JAHUA UTHCEKTAPHUSA U DKCITIO3UIIUA
«MHUP BECITIO3BOHOYHbIX» B I'POJHEHCKOM 300IIAPKE

T.A. Yynpakos

['ponnenckuii 3oomapk, r. ['pogno, Pecriy6nrka benapych

ABTOpaM XOTeJoCch Obl TMPHUBECTH B Hauyaje CTAaThU BBIIECPKKH U3
3aMeyvaTesIbHOM KHUTH TeppapuyMUcToB Anekcanapa, Oneru u EBrenust OrHeBbIX
«becniozBoHouHble B Teppapuyme» (2004), KoTOpble KakK HENb3sl JIydlle
OOBSICHSIIOT TIpEIHA3HAUYCHUE WHCEKTApUEB Il BOCIHMTAHHUSA TOAPACTAIOIIETO
nokoJyieHus: «OauH uccnenoBarenb Adpuku B cBoe Bpems ckazai: «Mbl 1r00oum
TO, YTO MbI IOHKMAEM, a TIOHUMAEM TO, YTO HAC HAyYWJIU MMOHUMATHY. JlaBaiiTe
MIOCMOTPHUM 4Yepe3 MPU3MY ITOIO BHICKA3bIBaHUS Ha MEePEYCHb JTUKUX KUBOTHBIX,
KOTOPBIM OKa3bIBAIOT MPEANOYTEHUE — IpUYeM 0e3pa3inyHo, C MO3UTUBHON WM
HEraTUBHOM OKPAacKoil, — OOJBIIMHCTBO OOBIYHBIX Tpa)KAaH. JTO CIOHBI, JIbBHI,
TUTPBI, MEJIBETU, OJICHH, JIOIIA/IA, 00€3bsIHbI, KPOKOAUIIBI U 3Meu. IMEHHO OHU —
«TBO3/Ib» 3KCIIO3UIMH JIFOOOTO 300MapKa, repou JII0OUMBIX cka3ok. Penko rae
MOXHO YBHUAETh YJIUTOK W NaJIOYHUKOB, >XYKOB U Ky3HeuukoB. Cozmaercs
BIICYATJIEHUE, YTO MbI, B3pOCIbIE, HABA3BIBAEM CBOKO TOYKY 3PEHHS JIETAM.
Mpg1 camu uM mipesiaraeM oObEKThl UX OyIyIIew MpUsi3HU, TOTOMY YTO HaM, TO
€CTb B3pOCIIbIM, OHU HpaBsATcs. [Icuxonornyeckas Hayka y>Ke IaBHO JJ0Ka3aja, 4To
npo0iieMa IPUS3HU» K TOMY WM HHOMY OOBEKTY — BOIIPOC YCTAHOBKH, KOTOPYIO
HaM JaroT elle B IETCTBE.

PeGenok xe B cuily CBOMX BO3PAaCTHBIX OCOOCHHOCTEH MPENIOYHTACT,
OKa3bIBA€TCs, CPABHUMBIX C HUM [0 pa3Mepy >KMBOTHBIX, TE€X, KOTOPBIX MOKHO
MoJIepKaTh B PyKax U paccMOTpeTh moommke. OTHAKO CTOUT €My B3ATh B PYKH
TaKoro JOCTYITHOTO M MaJIEHbKOTO YepBsiKa WM KyKa, KaK TYT K€ pa3aaercs
UCIIyraHHbIA OKpHK MaMbl: «BwiOpocu ceituac ke 3Ty ramoctb!» Koneuno,
aBTOPUTET B3POCIIOTO CAENAET CBOE JIENO: peOEHOK OYJET CUUTATh 3TO )KUBOTHOE
«rajlocTbiO», XOTS TOJBKO YTO OHO OBbUIO JUIsi HEro MHTEPECHBIM U
NPUBJIEKATEIbHBIM. B pe3ynbrare COBpeMEHHOE MOKOJEHUE MOJIOJIbIX
JIIOJIEH HE MPOCTO HETPAMOTHO B OTHOIICHUM OECIIO3BOHOYHBIX KUBOTHBIX, HO
MHOT/IA €11I€ U HETaTUBHO K HUM HACTPOEHO. ..

Hamomuto, «YT0oOBI TF0OUTH, HY’KHO 3HATHh ¥ TOHUMAaThY. Kcratu, T0, 910
JIETKO BHYIIUTH PEOCHKY, O4Y€Hb TPYAHO M3MEHUTh C rogamu. BoT mouemy
OOJBIIMHCTBO JIIOACH /O CHUX TMOp TEeX WM HHBIX >KUBOTHBIX MOXKET
0XapakTEepU30BaTh TOJBKO C TOYKM 3pPEHHUS MOJb3bl WM Bpefa «is ceds
mo6umoroy. [loaToMy U 3MoLIMM B OTHOILIEHUHU TAyKa, OChl WJIM CKOPIIMOHA HE
MHaYe KaK OTpHIlaTesibHOE (OHM MOTYT cenaTh 0oJibHO!), a B OTHOIICHHUH
0a004eK W MYes ITU SMOIMHU TMOJIOKUTENbHBIE (OHH MPUHOCAT MOob3y!). Maso
KTO BUJUT 3TH B3aUMOOTHOILIEHUSI C JPYTrOd CTOPOHBI, CO CTOPOHBI CKOPITHMOHA
WINA OCHI (HE TpOTail MEHS, U HUYETO HE CIy4HUTCs!), CO CTOPOHBI OA00UKH WIIH
myesibl (TaM, Ie IPOIUIH JIFOJU, IIBETOB-TO HE OCTAJIOCh!)...».

[lepBble cBepeHHS O COAEPKAHUM OECIIO3BOHOYHBIX B  YCIOBHUSX
['poiHEHCKOTO 300MapKa OTHOCATCA K cUCTeMaTHdyeckuM crnuckam 1993-96 rr.
B konnexuuu nosiBasieTcs ABa BUAa YICHUCTOHOTMX: CKOPIIMOH U MayK-NTULIEE/.
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B 2001r. B komiekuuu 300MapKa TMOSIBISIOTCS TEpBbIE BHIBI M3 Kjacca
Hacexombie. Ilocnenyromue 15 €T OHM MO OOJBIIEH YaCTH BBIMOJHSIINA
HE CTOJIBKO OKCIIO3WIIMOHHYI0 (DYHKITMIO, CKOJBKO CIYKIJIA 3JIEMEHTOM
KOPMOBOTO OOOTaleHusi Cpellbl OOUTaHUS OTIEIbHBIX BHUJOB >KMUBOTHBIX.
N TOJNIBKO MHIMMCKHAN NMAJIOYHUK CTaJl OCHOBOW COBPEMEHHOM 3KCIO3UIIMOHHOU
KOJUTICKITUU O0€CIIO3BOHOYHBIX | pOTHEHCKOTO 3001apKa, B KOTOPYIO Ha TOM JTarle
BXOJIUJTH, KaK KOPMOBBIE BUJIbI, TAK U AKCIIO3UIIMOHHEBIE.

BnepBoie B ['pOIHEHCKOM 300MapKe HKCIO3MIMS O0eClO3BOHOYHBIX
nosiBuiack B 2016 r. Ha 1 ssaBaps 2016 r. B sKcmo3unmu 300Mapka U B paMKax
KOPMOBOTO OOOTaleHusi yKe COAepKajloch W BbIpammBaiock 11 Bumos
0€CI03BOHOYHBIX KUBOTHBIX. BO3HMKITA Hjest 00yCTPONWCTBA CIICIIMAIBHBIX MECT
JUIST  OKCIIOHUPOBaHUSI ~ OECIMO3BOHOYHBIX  JKMBOTHBIX,  BIIOCJICICTBHH
BOIUIONIeHHAss Ha ©Oa3e 3manust «Teppapuym». IlocTrossHHas BBICTaBKa
O€ECIIO3BOHOYHEIX JKMBOTHBIX Haudaja aecrBoBaTh ¢ wurond 2016 r. Ha Oase
«KomHaThl BhIpalIiBaHus KOPMOBBIX HACEKOMBIX» ILIOMIAbI0 13 M? mosBHIICS
«Uucekrapuit». 3a 2016-19 rr. xomnekuus momnonHmwiack eme 40 Bumammu.
OrpomHasi TOMOITs B CO3JaHWM KOJUICKIIMM OCCIO3BOHOYHBIX ObLIa OKa3aHa
Wucexkrapuem MockoBckoro 3oomapka. IlepBoe Bpemsi Bce BOMIPOCHI,
KacaroIlIrecss YCJIOBHM COAEpX)aHUS W KOPMJICHHUS, a MMEHHO: BIIAXXHOCTD,
TeMIlepaTypa, BUJ KOpMa, B Kakhx oObeMax cojepxkaTh, Ha KaKOM TPYHTE H
JpyTUe 3aJaBajuch crienuamuctaM MocKoBckoro 3oomapka. B mocnenyrorniue
roJlbl KOJUIGKIHS yBenuumiack 10 60 BUIOB OECrO3BOHOYHBIX. ITO OKOJIO
20 BuoB TapakaHoB, 10 BMAOB MaykoB, 7/ BUAOB MAJOYHHKOB, CYyXOIyTHBIC
YJIUTKH, CKOJIOTICHAPHI, KHUBCSKH, CcapaH4a, CBEPYKM M MHOTHE JpyTHe.
X03sCTBO, XOTh M HEOOJIBIIIOE, HO JOBOJLHO TpeboBarensHoe. Hampumep, st
MAJIOYHUKOB Ha 3UMY HY)KHO 3arOTaBJIMBATh 3HAUUTEIEHOE KOJIMYECTBO MAJINHEI,
JUTSI CapaH4¥ TIpOopaliuBaTh SYMEHB, a 0a00UEK MPUXO0IUIOCH KOPMUTH BPYYHYIO
KOKIYI0 OTHeapbHO. B meTHuit mepwoa Ha OKCMO3WIUUA  MOSBISIOTCS
MIPEICTaBUTENN OTpsifa YenryeKphulbie, Kak MECTHBIX, TaK U TPOTTHIECKUX BUIOB.
Ha o0o3peHun mpeacTaBiIeHBI HE BCE BHJBI OSCIO3BOHOYHBIX. K orpoMHOMY
COXKaJICHWI0O OSTO HEBO3MOXXHO TEXHMYECKH, IMOATOMY Ha H3KCIO3HUIIUIO
BBICTABJISIOTCS  BUJBI, KOTOPBHIC OOJBINE TOHPABWINCH TIOCETUTENSIM HaA
BBICTaBKaX, MpoOXojasmmux Ha Oasze «Teppapuyma» nBaxkael B Toi. Ha atm
BBICTaBKH B pazHoe Bpems ¢ 2016 r. mpuriamanuch cienualucThl o 6aboukam
u MypaBbsiM. OCOOCHHOCTBHIO BBICTABKH SBJSIETCS TO, YTO K HACEKOMBIM
MIOCETHTENIM MOTYT MPUKOCHYTHCS, & HEKOTOPBIX Jaxke MproOpecTH. JleTsam u ux
POIUTENSM MPEJAOCTABIIAECTCS YHUKAIbHAS BO3MOXXHOCTH OJIMKE TTO3HAKOMHTHCS
C TEMU MaJICHBKUMHU KUTEIISIMU HAIICH TUTAHETHI, KOTOPBIX MBI OOBIYHO OOUMCS.
[ToMuMO BBICTaBOK IIPOBOISATCS HEOOBIYHBIE MTPA3THUKH C IO IBHYKHBIMHU UTPAMH,
BUKTOPHWHAMU U KUBBIMHU TTpU3aMu. Ha 3THX Tipa3gHIKax MaJICHbKUX U OOJIBIITUX
roCTel 300MapKa *JIeT M03HABATEILHO-pa3BICKaTeIbHAs Mporpamma «bykamiku-
Tapakamkn». JKemawmue MOTYT NMPUHATH ydacTHe B 3aHUMATEIbHBIX HUTIpax,
pasrazaTh 3arajiki Ha TeMmy «Mup HaCEKOMBIX», YCTPOUTh (DU3KYJIBbTMUHYTKY U
OTBETHUTH Ha BOMPOCHI BUKTOPHUHBI «HacekoMbie HaIIero 300mapKkay.
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Puc. 1. Dxcnosunus «Mup 6ecro3BoHouHBIX». DoTo: T.A. Uynpakos. /
Fig. 1. The exposition “World of Invertebrates”. Photo by: T. Chuprakov.

Taxke npumienmue MOTYyT MpOCIyIIaTh JeKiuio-oeceny «Bce camoe
MHTEPECHOE O HaCEKOMBIX», IOOBIBATh HA YBJIEKATENIbHON SKCKypcun «M3HaHka
«Teppapuyma»» M y3HaTh, Kak COJEp)KaT HAaceKOMBIX B 3oomapke. Kcratwy,
coJiepyKaHue HEKOTOPBIX BUIOB OECIIO3BOHOUYHBIX HE JIeT4e, YeM PENTUINN WiIH
MiIeKonuTarommx. Kaxapii 300mapK COAEp UT KOPMOBBIX HACEKOMBIX, OJHAKO
JaieK0 HE KaXABbIH MOXET IMO3BOJIUTh ce0e BBICTABUTH PEIKHUE BHUIbBI
0ecII03BOHOYHBIX Ha BceoOIiee 0003peHue.
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Puc. 2. Ha nmpasanuke «JleHp HacekoMbIx» B I'pomuenckom 3oomapke. ®oto: T.A. Uymnpakos. /
Fig. 2. On holiday “Day of Insects” in the Grodno Zoo. Photo by: T. Chuprakov.

Puc. 3. Ha mpa3anuke «/lerp HacekoMmbix» B I'pomuenckom 3oomapke. ®oto: T.A. Uymnpakos. /
Fig. 3. On holiday “Day of Insects” in the Grodno Zoo. Photo by: T. Chuprakov.
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Summary
THE HISTORY OF THE CREATION OF THE INSECTARIUM
AND EXPOSITION “THE WORLD OF INVENTEBRATES”
IN THE GRODNO ZOO

Timofei Chuprakov
The Grodno Zoo, Belarus

The first information about the keeping of invertebrates in the conditions of
the Grodno Zoo refers to the systematic lists of 1993-96. Two species of
arthropods appear in the collection: the scorpion and the bird-eated spider.

In 2001, the first species from the Class Insecta appeared in the Zoo’s
collection. For the next 15 years, for the most part, they did not perform an
exposition function, but rather served as an element of forage enrichment of the
habitat of certain animal species. And only the Indian stick-insect start the
permanent foundation for the modern exposition collection of invertebrates of the
Grodno Zoo, which at that stage includes both food and exposition species.

For the first time, the exposition of invertebrates appeared in the Grodno
Z00 in 2016. As of January 1, 2016, 11 species of invertebrates were already kept
and raised in the zoo exposition and as part of the feed enrichment.

An idea arose, which was subsequently embodied on the basis of the
“Terrarium” building of arranging special places for exhibiting invertebrate
animals. The permanent exhibition of invertebrate animals has been operating
since July 2016. On the basis of the “Room for rearing of fodder insects”, with an
area of 13 m?, an “Insectarium” appears.

In 2016-2019, the collection was replenished with 40 more species.

Enormous assistance in creating a collection of invertebrates was provided
by the Insectarium of the Moscow Zoo.

In subsequent years, the collection increased to 60 species of invertebrates.
These are about 20 species of cockroaches, 10 species of spiders, 7 species of
stick insects, land snails, scolopendra, millipeds, locusts, crickets and many
others.

Not all species of invertebrates are represented on the review. To our great
regret, this is not technically possible, so the exposition exhibits the views that
visitors liked more at the exhibitions that take place on the basis of the Terrarium
twice a year. Butterfly and ant experts have been invited to these exhibitions at
various times since 2016.

A feature of the exhibition is that visitors can touch the insects. And some
even buy. In addition to exhibitions, unusual holidays are held with outdoor
games, quizzes and live prizes. Each Zoo contains fodder insects, but not everyone
can afford to put rare species of invertebrates on public display.
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OIIBIT JOJT'OBPEMEHHOI'O COAEPKAHUA TEPMUTOB
(POLYNEOPTERA: BLATTODEA: ISOPTERA)
B UCKYCCTBEHHBIX YCJIOBUAX

.M. llleBueHnko

OxHp11 DenepanbHbIl YHUBEPCUTET, I'. PocToB-Ha-/{oHy, Poccus

B nocnegamne 10-20 met BoO3pacTaeT WHTEpEC K COACPXKAHHUIO B
MCKYCCTBEHHBIX YCIOBUSX COIMANIbHBIX HACEKOMBIX. OHU MPECTABIISIIOT OCOOBII
UHTEpeC Il paOOTHUKOB M TIOCETUTEJIEH 300MapKOB, TaK KakK MPOSBIISIOT
aKTUBHOCTh B JHEBHOE BpeMs CYTOK, a TaK e oOpa3ylT CJIO0XKHO
OpraHu30BaHHbBIEC COOOIIECTBA C KACTOBOM CUCTEMOM, pacnpeeneHueM (PyHKIni
MEXIYy 4WICHaMH CEMbU W JAPYTMMH OCOOCHHOCTSMH, KOTOpPBIE OTYETIMBO
MPOSBIISIIOTCS. B O'PAaHUYEHHOM MPOCTPAHCTBE WHCEKTApUsS U JTOCTYIHBI IS
HaOMroIeHNs 6€3 CrelMaIbHBIX MTPUCITOCOOJICHUA.

TpaauioHHO Ui MOAOOHBIX HAONIOJIEHUIN HCIIONB3YIOTCS pPa3Hble BUbI
MYPaBbEB, OTIIMYHO AJAITUPYIOLIUECS K MPOIOJKUTEILHOMY (4acTO MPAKTUUYECKU
HE OIrPaHMYEHHOMY) CyIIECTBOBaHMIO B (opmukapusix. OpHako, apyras
DKOJIOTUYECKU ONM3Kasi K MypaBbsSM TPYIINa UHTEPECHEUIIINX M MaJIOU3ydYEeHHBIX
COILIMAJILHBIX HaCEKOMBIX — TepMUTHI (ISOptera) eie He cTtana OObIYHBIM O0BEKTOM
UCKYCCTBEHHOTO  KYJIbTUBUPOBAHMS. OTH JK30THYECKHE JJisi EBpOIECHIIEB
HACEKOMbIE  00JIAJJal0T  YHUKAJIbHBIMU  OHOJOTMYECKUMH  OCOOCHHOCTSIMH,
CIIOCOOHBIMU TPHUBJICYb BHUMAHUE U OOBIYHBIX TIOCETUTENICH 300MapKOB, H
HATypaMCTOB-IoOUTeNe. Hampumep, Kpome AEMOHCTpAIUUA JKU3HU CIIOXKHOTO
COIIMYMa, TEPMHUTHI CIIOCOOHBI CTPOUTH MPHUUYJIMBBIE KOHCTPYKIIUHU, UCIIONB3YSI
JIMIITb IPEBECUHY U COOCTBEHHYIO CITIOHY, CO3/1aBasi MOTPSICAIOIIME IO MacIITadam
U KpacoTe TepMUTHUKH. HalOmoneHne 3a TakUMH HACEKOMBIMU HUMEET
CYIIIECTBEHHOE HAYYHO-TIPOCBETUTEIBCKOE U 00pa30BaTEIbHOE 3HAYCHHE.

OpurvHanbHBIA OMBIT MO KYJHTUBUPOBAHUIO TEPMUTOB B UCKYCCTBEHHBIX
YCIIOBHSIX OBLT TOJTy4YEH MPH COICPIKAaHUH B TEUCHUE TPEX JIET PACIIPOCTPAHEHHOTO
B IOro-Bocrounoii Asum  Coptotermes formosanus  Shiraki, 1909 u
1oxHONaneapkTraeckoro Reticulitermes speratus (Kolbe, 1885). Cembn Obumn
MOJIy4€Hbl W3 YaCTHBIX HWHCEKTapueB. B pesynbpTate ucCienoBaHUN yAAIOCh
chopMyIMpOBaTh CIASAYIOIINE BEIBOJIBI IO METOJIUKE KyIbTUBUPOBAHUS TEPMHUTOB:

1. UneanbHbIM CaJIKOM JIJIs CEMbH TEPMHUTOB MOXKET ObITh CTEKJISTHHAS WU
MJJACTUKOBAs EMKOCTb, pa3Mephbl KOTOPOU 3aBUCAT OT YMCICHHOCTH HACEKOMBIX.
Hanpumep, cembst R. speratus uz 30-50 ocobGeli ycmemHo coaepkaiach Ha
NPOTSHKEHUU JITUTEILHOTO BPEMEHH B MHIIEBOM IIJIACTUKOBOM KOHTEHHEpE
15%15x%10 cm.

2. Ha gne caaka ciemyeT pasmemiath clioil cyOcTpara, COCTOSIIHNA W3
36MJIM M MEJIKUX JIPEBECHBIX OMWJIOK JIMCTBEHHBIX MOPOA JepeBbeB. lloBepx
cyOcTpara KiaJieTcsi HeCKOJIbKO 00Jiee KPYITHBIX KYCKOB JIPEBECUHBI, KEIaTEIbHO
ykK€ TMOJTHUBUIEW W BJIAXHOW, TAKXKE — JIMCTBEHHBIX Mopod. Ha mx ocHoBe
TEPMUTHI OYAYT CTPOHUTH KyNOJ TEPMUTHHUKA, B HUX K€ OYJCT )KHUTh OCHOBHAS
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4acTh KOJOHUU. «[ HUITYIIKW» CTOUT A0OABISATH MPUMEPHO pa3 B roj, MO Mepe
chelieHus ux Tepmutami. I[lepen 3acereHrneM HaCEKOMBIX JKEJIaTeNIbHO MPOBECTH
«KapaHTUH» TEPMUKApHs, a TAKKE IOJICETUTh B HETO HOTOXBOCTOK M JIPYTHX
CarpoOMOHTOB, KOTOpbhIe OyayT OOpPOTBhCS C IUIECEHBIO Ha JIPEBECHHE H
NOTPEOIATh OPraHUYECKUE OCTATKU KUZHEACATEIbHOCTA TEPMUTOB.

3. I3 faByX Ha3BaHHBIX BBIIIE BHUJOB HauboJIee MOIXOAAIMMU JJIs
COJIeprKaHus U pa3Be/ieHus oka3auch R. speratus B cuity ux BHICOKOW MOTEHITUH K
Pa3MHOXKCHHIO ITyTEM BBIPAIIMBAHKS BTOPUYHBIX TMOJIOBBIX 0c0o0€i n3 HUM( U
HuMonnoB (Puc. 1), KoTopbie 3aMEHSIOT B CEMbE TIEPBUYHBIX TOJIOBBIX 0COOEH 1
crocoOHBI  OoTKIaeBath sina (Kyxkwukos, 1979). ¥V C.formosanus takoi
MOTEHIIMM BBISBJIEHO HE OBLIO, XOTA TEOPETHUYECKHM OHM TaK K€ CIHOCOOHBI
BBIpAIIMBAaTh BTOPUYHBIX TOJIOBBIX ocobOel. Takum o00pa3oM, TEepMUTOB
R. speratus Mo>XHO HE€ TOJIBKO COJAEp’aTh, HO W YCHEIIHO pPa3BOAUTh B
71a00paTOPHBIX YCIOBUSX, (DOPMHUPYSI HOBBIE OTBOJIKH M3 MATEPUHCKOMN KOJIOHHH.

4. Heo0X0IMMO MOJHOCTHIO UCKIIFOUUTD MOMAJaHUE €CTECTBEHHOIO CBETA
(B 0COOEHHOCTH, MPSAMBIX COJIHEYHBIX Jyuel) Ha TepMuKapuil. B mpoTtuBHOM
cly4yae, TEpPMHUTBI HAUHYT 3aJE€IUISITh BCE CTEKJIA CBOEH CIIFOHOM, U BO3MOYKHOCTD
0030pa MoA3eMHBIX YacTel THe3/1a 3HaYUTENbHO yXyamuTcs. K ncKkyccTBEHHBIM
HMCTOYHUKAM CBETAa HACEKOMbBIE OTHOCSITCA HEWUTPAJIbHO, HO BCE KE OIACAIOTCA
BBIXOJIUTh HapyKy MpPHU SPKOM OCBEIICHUU. BO3MOXKHO, CTOUT MPUMEHUTH TaK
Ha3bIBAEMOE «HOYHOE OCBEIICHUE», KOTOPOE MCHOJb3yeTCs B 300MapKax B
3aKpBITBIX BOJbEPAX C HOYHBIMH JKMBOTHBIMH. Ha JaHHBIE MOMEHT CXEMBI
OCBEIICHHUS /111 KOMHATHI C TEPMUKAPUEM HAXOMSTCS B CTaJANH Pa3pabOTKHU.

Puc. 1. Humdoun u paboure ocodu B 0JHOM U3 OTBOJIKOB TepMHUTOB Reticulitermes speratus.
doro: JI.M. Illesuenxko. / Fig. 1. Nymphoid and workers in one of termite Reticulitermes
speratus layers. Photo by: D. Shevchenko.
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Takum oOpa3oM, OTAENbHBbIE BUABI TEPMUTOB YJAETCA COIAEPKATh U
YCIICITHO Pa3BOJUTH B JIAOOPATOPHBIX YCIOBHIX, YTO MO3BOJIIET PACCMATPUBATh
3TUX HACEKOMBIX B KQUE€CTBE MEPCIIEKTUBHBIX OOBEKTOB B MPOPECCUOHAIBHBIX U
JTHOOUTENTBLCKUX UHCEKTAPUSX.
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Summary
EXPERIENCE OF LONG-TERM KEEPING OF TERMITES
(POLYNEOPTERA: BLATTODEA: ISOPTERA) IN
ARTIFICIAL CONDITIONS

Dmitry Shevchenko
Southern Federal University, Rostov-on-Don, Russia

In the last 10-20 years, the culture of keeping social insects has become
well established in zoos, insectariums and private collections. They are of
particular interest to Zoo workers and visitors, as they are active during the
daytime, and also form complexly organized communities with a caste system and
distribution of functions between family members. Ants adapted especially well
in the terrarium culture, for which there are many reasons: in the vast majority of
cases, the absence of a sting and wings, high adaptability to the conditions of
detention, and the absence of specific food preferences. However, in addition to
ants, there is another group of eusocial insects, little studied, moreover, with great
potential for research, study and display to the public. We are talking about
termites (Isoptera). We have done work on the maintenance of several species of
termites (Coptotermes formosanus Shiraki, 1909, Reticulitermes speratus (Kolbe,
1885)), which resulted in some recommendations for keeping them in Zoos. Thus,
the data obtained in the course of our studies of the life of termites in artificial
conditions can serve as the basis for the introduction of these insects into the
culture of Zoos and Insectariums.
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IK3OTUYECKHE BECITIO3BOHOYHBIE B KOJVIEKIIUU
BOPOHEXCKOI'O 300ITAPKA

A.T'. Hlecronanos!, B.B. F'ony6'?, A.W. Macaasixkun’, K.A. Kapneuenxo®

'Boponexckuii 30omapak uM. A.C. ITonosa, r. Boponesx, Poccus,
’BopoHeKCKHil ToCy1apCTBEHHbIN yHUBEpCHTET, T. Boponex, Poccus

C nepBbIX AHEH cyliecTBOBaHUS BOpOHEKCKOr0 300Mapka B HEM COZIEpKallu
U Pa3BOAWIM HEKOTOPBHIX OECIO3BOHOYHBIX >KMBOTHBIX B KaueCTBE KOPMOBBIX
00bekToB. Cpeau HUX OBbUIM TapakaHbl — MaJaracKapckuil, aMepUKaHCKUH, a
no3aHee A00aBwiMch W npyrue Buabl. Co BpeMEHEM HX CTalld TOKa3bIBAaTh
TIOCETUTEIISIM, BBICTABIISIS B 3aJ1aX B OTJCIBHBIX CTEKIITHHBIX TeppapruyMax.

Bonpoc o co3ganum 3aja O€CrO3BOHOYHBIX KUBOTHBIX OOCYXJaics B
kouiekTuBe ngaBHo. B 2016 r. BopoHexckuil 300mapk  cTajm  4YJICHOM
EBpoasuarckoii pEermoHalbHOM  acCOIMAIMM  300MapKOB W aKBapUyMOB
(EAPA3A), a B 2017 r. 6611 mpuaaT B Cor03 300MapKOB U akBapuymoB Poccun
(CO3AP). YyacTtre cOTpyIHUKOB 300IapKa B Pa3IMYHBIX MEPONPHUATHSIX ITHX
opraHmsanuii u oOuieHue ¢ KosuieramMu MOCKOBCKOTO M JIpYTHMX 300IapKOB,
a TakKe TMOJJIEP’)KKa CO CTOPOHBI JlemapTaMeHTa HPHUPOJIHBIX PECYpPCOB H
skosnorud  BopoHexckoil o0iacth, YCKOpWIO OQOpPMIIEHUE OTAEIBHOIO
TOMEIIEHUS JIJIs1 IEMOHCTPAIIUH 3TUX KUBOTHBIX.

B  xonme ampens 2018 r. 0BT TOPKECTBEHHO  OTKPHIT  3al
«becno3BoHOUHbBIE KMBOTHBIE». Han ero cosmaHueM akTHUBHO paboTal BeCh
KOJIJIEKTUB 300mapka. bompiryio momois B pOopMHUPOBAHUH KOJIJIEKIIUU OKa3ajIH
Koyiern MOCKOBCKOTo 3oomapka. MHTeppep momerienus ohopmieH B BUIAC
kaOuHera HdHTOMOjora 18-19BekoB, a oOmAHAa W3 CTEH yKpalieHa
UH(OPMAIIMOHHBIMA ~ TaOJIMYKaMH, dboTorpadpusmMu U NOpTPETAMU
OTEYECTBEHHBIX M  3apyOEKHBIX YUYEHBIX-HaTypaJIMCTOB, 3aHUMAaBIIHUXCS
Oecrio3BOHOYHBIMU. Bo Bpemst oTKpbITus 3ana «becrno3BOHOUHBIE KUBOTHBIE)
MIOCETUTENIN CMOTJIM O3HAKOMHUThCS Oosee ueM c 20 >XUBBIMH BHJAMHU B
teppapuymax u 100 Bumamu cyxux OECHO3BOHOYHBIX, pa3MEIICHHBIX B
10 sHTOMOJNIOTMYECKHX KOpoOKax. B ToT ke rom B 3o00omapke Obuia co3gaHa
naboparopusi OECHO3BOHOYHBIX JKUBOTHBIX JUISI W3YYEHHUS, COACPKAHUS U
pa3BeJIeHUS IEMOHCTPALIMOHHBIX U KOPMOBBIX BUJIOB.

B 2020 r., ¢ o6pa3oBanueM HAy4HOTO OT/IENA, B 300TAPKE MOSIBIJIACH U CTajla
pPa3BUBATHCSl HOBasi KOJUIEKIUsI Oecrio3BOHOYHBIX. C camMoro Hauajna B Hel ObLIO
MHOTO Pa3HOOOPa3HBIX OECITO3BOHOYHBIX — HACEKOMBIEC U3 HECKOJIBKUX OTPSIIOB,
IUIOCKHE PECHUYHBIE YEPBHU, paKOOOpa3HbIe, MHOTOHOXKH, TayKOOOpa3HBIE.

B Hactosee Bpemst B BopoHEKCKOM 300mapke COAEPKHUTCS CBBILIE
100 Bug0B 0E€CTIO3BOHOYHBIX KUBOTHBIX.

B 3ane «becnio3BoHOUHBIE KUBOTHBIE» IEMOHCTpUpPYETCs 0KoJ0 20 BUIOB,
IPUMEPHO CTOJIBKO 7K€, CKOJIBKO OBLJIO ITPU OTKPBITUU.

3a BpeMsl CBOETO CYILIECTBOBAHUS KOJUIEKIIMA HAYYHOI'O OT/EJIa TIOCTOSHHO
HOTOJHJIaCh HOBBIMU BHJIAMH, MHOTME M3 KOTOPBIX B HACTOSIIEE BpPEMs
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yCIIEIIHO pa3MHOKaroTcs. Ha ceropnsmiHuii aeHb oHa BkjItodaeT 145 BujoB,
OOJIBIIYIO YaCcTh U3 KOTOPBIX COCTABIISIFOT MpeACTaBUTENN Kiacca HacekoMbix, a
cpenu HHUX HauOOJBIIUM MHOTOOOpazueM O0JaJar0T MPEACTABUTENN OTpsaa
TapakanoBbix (Blattodea) (90 BumoB).

Cpenu 0ecro3BOHOUHBIX HAYyYHOrO OTJejda MOMHUMO BHIOB, XOPOIIIO
U3BECTHBIX B KYJBTYPE M IIMPOKO PA3OMICANIUXCS MO KOJUICKIUSIM 300IapKOB,
TEppapuyMOB U JIFOOUTENEH, €CTh BU/bI, TOJIBKO MOSBUBIINECS, HOBOBBEJICHHBIE
B KYJBTYPY, KOTOPBIX JIMIIIb IO HECKOJIBKY OCOO€H colepaT B OTIEIbHBIX
KOJUICKITUSAX. DTH BUABI MPOUCXOAAT B OCHOBHOM M3 CTPaH C TEIIBIM MSTKAM
kaumatoM. Tapakansl  Capucina patula, Neostylopyga sexpustulata,
Calolamprodes sp. (Bvermam), Gyna capucina, Therea nuptialis (Mumgus,
Pachmarhi) — 6e3 coMmHeHHs peKne U OYeHb LIEHHBIE C HAYYHOW TOYKH 3PEHUS U
JUIsL  COIEpXaHUsi B TeppapuymMax BuIbl. Ype3Bbl4ailHO MHTEPECHbIE B
CoJlep’KaHUU TUTOCKWe depBH, win Typoemtspuu (Platyhelminthes: Turbellaria),
JIMIIG HEJAABHO IMOSBUINCH B Koyuieknusx. Hampumep, Obama nungara Obura
HEJIaBHO HaliJIcHa KakK CIIy4yalHbI MHTPOAYUEHT B KpbIMy U IMOKa HE ycliena
MOSIBUTHCA B KOJJICKIIUSX Y BCEX JKEITAIOITUX TEPPAPUYMHUCTOB.

Bonbias 4acteh BUJIOB O€CMO3BOHOYHBIX YCIICIIHO Pa3MHOXKAETCS B
MCKYCCTBEHHBIX ycaoBusAx. OHON U3 3a7a4 pabOoThl HAYYHOI'O OT/IeJIa SIBISIETCS
HE TOJIbKO M3yUYEHHE, COJIEPKAHUE U Pa3BElICHHE, HO U pa3paboTka MPUEMOB U
YCJIOBUH ISl IGMOHCTPAIIUU TTOCETUTEIISIM.

B centsa0pe 2021 u 2022 rr. Ha BbicTaBKe «Boponex — ropoa-caa 2021» u
«Boponex — ropoa-can 2022y Oblia mpeacTaBiieHa dKcno3uius «becrno3BoHOUHbIE
KUBOTHBIE BOpOHEKCKOro 300mapka», KOTopas HEU3MEHHO BbI3bIBaja >KHBOM
WHTEPEC Y TIOCETUTENEH BCEX BO3PACTOB.

B nanpHeiimemM Mbl OyneM pa3BUBATh KOJUIEKIIMIO KUBBIX DK30TUYECKUX
0€CIO3BOHOYHBIX, B T.4. MIPUOOPETaTh HOBBIC BHUBI, OTHOCSIIHECS K Pa3HBIM
TaKCOHaM, KOTOpPbBIE TIPEICTABIAIOT HAYYHBIM WHTEPEC W TPHUTOAHBI JIS
JIEMOHCTPAIIUN TTOCETUTEIISIM.

Summary
EXOTICAL INVETEBRATES IN THE COLLECTION
OF THE VORONEZH Z0OO

Andrey Shestopalov!, Viktor Golub?, Alexander Masalykin?,
Konstantin Karpechenko®

Woronezh Zoo named after A.S. Popov, Voronezh, Russia,
2\Voronezh State University, VVoronezh, Russia

The article narrates the history of the introduction of invertebrates in the
Voronezh Zoo, the creation of an invertebrate collection, a laboratory and a
special exhibition hall. The main goals, achievements and directions of further
work are elucidated; successes and perspectives of developing the collection are
presented.
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COJEPXKAHUE U PAZBEJEHUE MAJIOM 3EJIEHOU
BPOH30BKHU PROTAETIA AFFINIS (ANDERSCH, 1797)
(COLEOPTERA: SCARABAEIDAE: CETONIINAE)

B JABOPATOPHBIX YCJIOBUAX

A.T'. lllecronanos’, B.A. Moasikos?, A.M. MacaiabIKuH'

! Boponesxkcknii 30omapk uM. A.C. ITorosa, r. Boponex, Poccus,
’BOpOHEKCKHIT IeCOTeXHUUEeCKHi yHuBepeuteT uM. I.®. Mopo3osa

Mannas 3enenas OponsoBka Protaetia affinis (Andersch, 1797) BkitoueHa B
Kpacubie knurum Boponexckoii, benropoackoit um PocTtoBckoil oOrnacTeil.
Ee nmpuponooxpannsiii cratyc B KpacHoii kHure Boponexckoit obOmactu —
kareropus 3 (penkuii Bun) (Herpo6os, Hymepos, 2018).

DTOT BUJ pacnpocTtpaneH B EBporie (kpome ceBepa), eBpOmneicKoi yacTu
Poccun ot necocrenHoit 30Hb1 10 KaBka3a u Kpeima, B Ykpaune, B Cpenneit u
[lepenneti Asuu, Hpane. B BopoHexckoir 00JacTd HW3BECTEH U3
HoBoycmanckoro, Bopucornedckoro, IlaBinoBckoro paiioHoB u T. Boponexa
(Herpo6oB, Hymepos, 2018).

Bun wMmeeT JABYXJIETHIOI TEHEpalMIO, JWYMHKHA Pa3BUBAIOTCA B
MypaBeHHUKAX, HAXOAIINXCS B THHJIBIX MHIX. MIMaro BCTpedarOTCs B KOHIIE
Masi-uIOHE, TUTAIOTCA Ha IBeTaxX Oy3WHBI, CHPEHU, MAJIbBHI, kacMuHa (HerpoOos,
Hywmepos, 2018).

12 wrons 2021 r. ObUTH TIOMIMAHBI ¥ TIOMEIICHBI B TEPPAPUyM TPH OCOOM.
26 WroHS K HUM OBUIH TIOJICaKEHBI erle 4 ocoOu 3TOro e BUja, COOpaHHBIC B
npupoze. Becero B Teppapuym Obuio momerneHo 7/ ocobeit (2 camiia u 5 caMoK).
19 utoHs 3TH OPOH30BKH OTJIOXKWJIM TEPBBIC siIa. 4 WIOJSI BBIIIUIA TIEPBBIC
JUYUHKH, CPOK MHKYOAIu cocTaBmwiI 15 qHei.

VYcaoBus copepxaHus B MHCEKTApUU: KOHTEHHEP 00BEMOM D JI, TPYHT —
KOKOCOBBIH CyOCTpaT C MPUMECBIO TPYXH M SOJOYHOTO CYXOro Omnajia;
temreparypa +26..+28 °C, otH. BnaxHOCTh — /0-76 %. JInunnkam u umMaro ObLIH
OpeasioxKeHbl  QPyKThl (S0JI0KH, CHMBBI, BHHOrpana), OEIOKCOAepkKalIe
MPOYKTHI (CyXue raMMapyc u qadHus, KOPM I aKBapUyMHBIX pbIO). JImunHKH
Pa3BUBAIUCH CPABHUTEIBHO OBICTPO.

26 nrons 2021 r. u B cepeariHE aBrycTa OBLI MPOBEJCH MOJICYET JINYUHOK,
BBUTYTIMBIIUXCS B KOHIIE UIOHS. BBII0 BBISIBIIEHO 75 JIMYMHOK Pa3HbIX BO3PACTOB.
YcranoBieHo, 4to 85 % JIMYMHOK OT UCXOJHOTO YKCa MPOILUIH NEPBYIO JIMHBKY
u 15 % — BTopy1o.

Pa3BuBaroiuecs TMUMHKY ObLTU MEPECaKeHbI B KOHTEHEp o0bemMoM S 1. B
HEero OBLT HACHITIaH BEPXOBOUM HEHUTpaIM30BaHHBIA TOp(] citoemM 3 CM U TPyXJIsiBast
npeBecuHa ayo6a cioem 7 cMm. Tyzna ke ObUIM J0OaBJICHBI MEPENPEBIINE JTUCTHS
si0JI0HU U CIIMBBI. TemIiieparypa moaaepkuBajiach B quarna3one +25..+26 °C, oTH.
BiaaxxHocTh — 60-70 %. K 8 centsa6ps 2021 . Bce ocoOm mMMaro mIpHpPOIHOTO
MOKOJIEHUSI oTMepyd. JIMUMHKH, paHee MpOIIeANIMe ABE JIMHBKH, TEPelUId B
TPEThbIO, a JIMYMHKH, PaHee MPOIIEIINe OJIHY JUHBKY, — BO BTOpYyl0. Tpyxa,
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KOTOpasi y JIMYMHOK COCTAaBJIsijla OCHOBHYIO YacTh TPYHTA, K 3TOM JaTe Obuia UMU
cheneHa. Ha atom aTame pa3BuThs BO H30€KaHME KaHHHOAIM3Ma JIMYMHKAM
IpeAararoch OOIBIIOE KOJMYECTBO OCIKOBOW MHIIM — CyXHe raMmmapyc, AadHus,
npuaaBieHHbIe Tapakanbl Blaberus craniifer.

[Iponecc okyknuBaHus y JTUYMHOK Hadayics B AekaOpe 2021 r. Ilepseie
uMaro MOSBWINCH B MEpBOW Jekane sHBaps. VX Oousblias yacTh OKa3ajach
caMkamMu. M3 75 muuuHOK BERKMIO 50, y 25 THYMHOK HAOIIOAAI0Ch 3aMeIJICHHUE
poCTa, BJICICTBUE YETO UX MOEAIN CTapiiie copoauyu. PazieneHne TMYMHOK Ha
BBIBOJIKM HE MOMOTJIO YCTPAHUTh UX OTMHpaHue. B rpymnme, rae mpoBOAWINUCH
HAOJNIOMICHUST 332 OTCTAOIIMMH B  Pa3BUTHUU  JIMYMHKAMHU, OTMHUpPAHHE
MPOJIOKAIOCh, TO BpPeMs KaKk B TPYIIE C KPYNHBIMU JIMUUHKAMH OHO HE
MPOUCXOIUIIO.

Pa3mHOXeHHE HOBOTO MOKOJICHHUS HAayajloCch B KOHIE (eBpaiiss — Havale
mapta 2022 1., 6e3 3uMHEH auanay3sl.

Puc .1. Manas 3enenas 6ponsoska Protaetia affinis. ®oro: B.A. TTomnsikos. /
Fig. 1. A small green flower chafer Protaetia affinis. Photo: V. Polyakov.
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Summary
KEEPING AND BREEDING THE SMALL GREEN FLOWER
CHAFER PROTAETIA AFFINIS (ANDERSCH, 1797)
(COLEOPTERA: SCARABAEIDAE: CETONIINAE)
IN LABORATORY CONDITIONS

Andrey Shestopalov?, Vladislav Polyakov?, Alexander Masalykin®

Woronezh Zoo named after A.S. Popov, Voronezh, Russia
2The Voronezh State University of Forestry and Technologies
named after G.F. Morozov, Voronezh, Russia

The paper presents the results of keeping and breeding in the laboratory of
the Voronezh Zoo a rare species in the Eastern European forest-steppe — a small
green flower chafer (Protaetia affinis). In 2021, two males and five females were
collected in nature. They were placed in a terrarium. Offspring were obtained
from them — 75 larvae. The conditions of their maintenance and diet are described.
In total, 50 individuals survived to adult, which began breeding at the end of
February and at the beginning of March 2022.
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Ipuaoxenue 1./ Appendix 1.
OPI'AHU3AIIMOHHBIA KOMUTET BOCBMOI'O
MEXIYHAPOJAHOI'O CEMUHAPA «bECITIO3BOHOYHBIE B
KOJUIEKIIUAX 300ITAPKOB U UHCEKTAPUEB»

o IlouerHsi npencenarens oprkomurera ceMuHapa — [Ipesnngenr EAPA3A u
CO3AP, I'enepanbnsiii nupektop 'AY «Mockockuii 30omapk» C.B. Akynosa

o [IlouerHbli mpencenaTenb OPrKOMHUTETa CEMHHApa — PYKOBOJIUTENb
JlenapramMeHTa NPUPOJIHBIX PECypcoB U 3Kojorun BopoHexckoil obnactu
H.B. Bemep

o Ilpencenarens oprkomureTa cemuHapa — qupekrop AY BO «Boponexckuii
3oomapk uM. A.C. IlonoBa» A.1'. I[llecmonanos

o 3aMecTUTENIb MpeAcenaresss OPrkOMUTETAa CEMUHApa — HCHOJHUTEIbHBIN
nupexktop CO3AP, ucnonaurensHbiil cekperapp EAPA3A, Benymmii METOIUCT
Hay4HO-MeTouyeckoro cekropa 'AY «MockoBckuil 300mapk», wieH Paboueit
TPYIIIBI IO HA3eMHBIM U MPECHOBOAHBIM Oecrio3BoHOUYHBIM EAPA3A-CO3AP
T'A. Bepuwununa

o 3amMecTuTeNb NPEACEAATENs] OPIKOMUTETA CEMUHApA — 3aBEAYIOIINN OTAEIOM
OuTtomosioruu 'AY «MockoBckHii 300mapky», mpeaceaarens Padoueit rpynmsl o
HA3eMHBIM U MTpecHOBOAHBIM Oecrio3BoHOUYHBIM EAPA3A-CO3AP M.B. bepezun
o 3aMmecTUTENb MpeICenaTeNsi OpPrKOMUTETa CEMHHApa — 3aMECTUTEINb
TupekTopa mo HayuHou pabore AY BO «BopoHexckuit 300mapk uMm.
A.C. IlonoBa», uneH Pabouel rpymnmbl MO HAa3eMHBIM M TPECHOBOIHBIM
0ecrno3BoHOYHBIM EAPA3A-CO3AP, kaun. 6uon. nayk A. 4. Macanvixun

« 3aBemyroumii kadgeapoit 30070rUK U Napa3UTOITUU MEIUKO-OMOIOTHYECKOTO
dakynbTeTa BOpPOHEKCKOTO TOCYIapCTBEHHOTO YHHMBEPCHUTETa, BEIYyIIUN
HayuHbli coTpymHuKk AY BO «Boponexckuii 3oonapk uMm. A.C. Ilonosay,
npodeccop, nokrop ouon. Hayk B.b. ['onyo

o 3aBeayromuii kKageapon IKOJIOTHH, 3AIIUTHI JIeCa U JIECHOTO OXOTOBEICHUS
Boponexckoro necotrexHuueckoro yausepcurera um. I.d. Mopososa, mpodeccop,
noktop ouon. Hayk H.H. Xapuenko

o 3aBenyrommii cekTopoM 6abouek otnena IHTomonoruu I'AY «MockoBckuit
3o0omapk», ujeH PaOodeil rpynmbel MO Ha3eMHbIM M MPECHOBOJHBIM
o6ecniozBoHouHbIM EAPA3A-CO3AP E.FO. Tkauesa

o Beaymwuii 30010t otaena utomonorun ['AY «MockoBckuil 300napk», 4ieH
Paboueit rpynibl Mo Ha3eMHBIM U TIPECHOBOHBIM Oecrio3BoHOYHEIM EAPA3A -
CO3AP /I.B. Ocunos

o 3aBenymomuid Kadenpoil SKOJIOTHYECKOro 00pa3oBaHUS E€CTECTBEHHO-
reorpaguueckoro gaxynbrera BopoHEKCKOro nearorndeckoro yHuBepcuTeTa,
KaHa. ouon. Hayk A.H. Tumoghees

o 3aBenyrouuii HaydyHO-TIpocBeTUTENbCKOTO oTaena AY BO «Boponexckuii
3oomapk uM. A.C. [TonoBay C.4. Hegheoosa

o Hayunsii corpyaauk AY BO «Boponexckuit 30oonapk um. A.C. [Tonosa»
K.A. Kapneuenko

o Crynent kadeapsl DKOJOTUH, 3aIMTHI Jieca U JIECHOIO OXoToBeneHHus Bo-
POHEXKCKOTO JiecoTeXHUUeCcKoro yuusepcurera uM. I'.d. Mopo3zosa B.A4. [lonaxos
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THE ORGANIZING COMMITTEE OF THE EIGHTH
INTERNATIONAL WORKSHOP “INVERTEBRATES IN THE ZOO
COLLECTION AND INSECTARIUMS”

o Honorary Chairman of the Organizing Committee — President of the
EARAZA and the RUZA, General Director of the Moscow Zoo Svetlana Akulova
« Honorary Chairman of the Organizing Committee — Head of the Department
of Natural Resources and Ecology of the VVoronezh Region Natalya Veter

« Chairman of the Organizing Committee — Director of the VVoronezh Zoo
Andrew Shestopalov

« Deputy Chairman of the Organizing Committee — Executive Director of the
RUZA, Executive Secretary of the EARAZA, Leading Methodologist of the
Scientific and Methodological Sector of the Moscow Zoo, a member of the
Working Group for Terrestrial and Freshwater Invertebrates (WGl EARAZA&
RUZA) Tatyana Vershinina

« Deputy Chairman of the Organizing Committee — Head of the Entomology
Dept. of the Moscow Zoo, chairman of WGl EARAZA&RUZA Mikhail Berezin

o Deputy Chairman of the Organizing Committee — Deputy Director for
Research of the Voronezh Zoo, a member of WGl EARAZA&RUZA, PhD in
Biology Alexander Masalykin

« Head of the Department of Zoology and Parazitology, Faculty of Medicine
and Biology of the Voronezh State University, Leading Researcher of the
Voronezh Zoo, professor, Doctor of Biological Sciences Victor Golub

« Head of the Department of Ecology and Nature Management of the VVoronezh
State University of Forestry and Technologies named after G.F. Morozov,
professor, Doctor of Biological Sciences Nikolay Kharchenko

« Head of the Butterflies Division of the Entomology Dept. of the Moscow Zoo,
a member of WGI EARAZA&RUZA Elena Tkacheva

« Leading Zoologist of the Entomology Dept. of the Moscow Zoo, a member of
WGI EARAZA&RUZA Daniil Osipov

. Head of the Department of Ecological Education of the Faculty of Natural
Geography of the Voronezh Pedagogical State University, PhD in Biology
Andrew Timofeev

« Head of the Scientific and Educational Department of the Voronezh Zoo
Svetlana Nefyodova

« Researcher of the Voronezh Zoo Konstantin Karpechenko

« Student of the Department of Ecology and Nature Management of the
Voronezh

State University of Forestry and Technologies named after G.F. Morozov
Vladislav Polyakov
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Ipuaoxenne 2. / Appendix 2.
CIINCOK YYHACTHHUKOB BOCBMOI'O MEXJAYHAPOAHOT' O
CEMHMUHAPA «bECITO3BOHOYHBIE B KOJUIEKIIUAX 300ITAPKOB
U HHCEKTAPHUEB», BOPOHEKCKHI 300ITAPK

HUM. A.C. [IONIOBA, 12-17.09.2022 r.

THE PARTICIPITATION LIST OF THE EIGHTH INTERNATIONAL
WORKSHOP “INVERTEBRATES IN THE ZOO COLLECTION AND
INSECTARIUMS”, THE VORONEZH Z0OO0, 12-17.09.2022

Ne, damwims, | Opranu3anus, 10JLKHOCTD / Topon, 1. moura /
nMmsl, Institution, position cTpaHna / E-mail
oT4yecTBO / City,
Surname, country
name

1 2 3 4 5

1 |AKceHeHKO Boponexckuii roc. r.Boponesx, entoma@
EBrennii yHUBEpCUTET, Kad. 3oomoruu u Poccus mail.ru
BacunbeBuu, |mapa3uToNiOruu, JOIEHT. Voronezh,

K.0.H. Voronezh State University, Russia
Aksenenko Zoology & Parazitology Dept,
Evgeniy, Docent.

PhD

2 Axynosa I'enepanbubiii qupektop AY  r. Mocksa, |S.akulova@
Csernana «MOCKOBCKUH 30011apK», Poccus MOSCOW<Z00.ru
Brnanumuposna |lIpesunentr EAPA3A u Moscow,

Akulova CO3AP, IlouyeTHbIH Russia
Svetlana npencenareb OprkoMuTeTa.
Director General of Moscow
Z00, EARAZA & RUZA Chair.

3 |AMennHa AY BO «Boponexckuit r.Boponex, tao24@mail.ru
Haranbs 3oomnapk um. A.C. [Torosay, Poccus
BsiuecnaBHa  [3aBeayroias OTAENIOM. Voronezh,

Amelina The Voronezh Zoo, Russia
Natalia Head of Dept.

4 Adpuna 'AY «MockoBckuit 300mapk», . Mocksa, |i.afrina@
Hpuna HavYaJIbHUK MeTos. OTI. Poccus MOoSCOwWz00.ru
Bukroposna | Moscow Zoo, Moscow,

Afrina Head of Methodol. Dept. Russia
Irina

5 |bararypos JlenHuHrpaackuii 300mMapK, r. Cankr- |bbigmojo@
Muxann HaYalbHUK OTA. 300KyIbTYphl [leTepOypr, Mail.ru
denopoBuy Y MEJIKMX )KUBOTHBIX, Poccus
Bagaturov PI'b EAPA3A-CO3AP. Saint
Mikhail Leningradsky Zoo, Petersburg,

WGI EARAZA-RUZA. Russia
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6 BararypoBa  JIeHMHIpPaJICKHi 300apK, r.Cankr-  |zverughka@
AHHa HayYaIbHUK OTJ. «DK30Tapuym»; IlerepOypr, Mail.ru
Anekceesna  OblI «Kpecrosckuii octpoB», |Poccus
Bagaturova nenaror; PI'b EAPA3A-CO3AP.|Saint
Anna Leningradsky Zoo, EBC Petersburg,

“Krestovsky Ostrov”, Russia
WGI EARAZA-RUZA.

7 benenukroB  MI'Y um. M.B. JlomonocoBa, r.Mocksa, entomology@
Anekcanap buon. dak., kad. SuTomororun, Poccus yandex.ru
AJekcaHIpoBUY, MJI. HAY4. COTPY/IHHUK. Moscow,

Benediktov Lomonosov Moscow State Russia
Alexander University, Biol. Faculty,

Entomol. Dept, Jun.

Researcher.

8 |bepesun 'AY «MockoBckuii 300mapk», r.Mocksa, insect.mzoo@
Muxaun 3aBeyOIIHI OT/I. Poccus gmail.com
BsyeciaBoBuY | DHTOMOJIOTHH, 3aM. Moscow,

Berezin npenceaareas Oprkomurera, Russia
Mikhail PT'b EAPA3A-CO3AP.

Moscow Zoo,

Head of Entomol. Dept,

WGI EARAZA-RUZA.

9 BbI30B MI'VY um. M.B. JlomoHocoBa, |r.MockBa, byzzovw@
Oununn buon. dax., ctynenr. Poccus list.ru
CepreeBuu Lomonosov Moscow State Moscow,

Byzov University, Biol. Faculty, Russia
Filipp Student.

10 Bepumauna AV «MockoBckuit 300mapk», r.MockBa, [t.vershinina@
TarbsiHa 3aM. mpeaceaaTesis Poccus MOSCOWZ00.ru,
AnekcannpoBHa OprkoMHuTeTa, Moscow, eargza@
Verchinina Ucn. qupextop CO3AP, Russia mail.ru
Tatiana PI'b EAPA3A-CO3AP.

Moscow Zoo, CEO of
RUZA, WGI EARAZA-RUZA.

11 Berep PykoBomurens lenapramenta r.Boponesx, ekolog@
Haranpsa IIPUPOJIHBIX PECYPCOB U Poccus govvrn.mail.ru
BukropoBHa  |3x0noruu BopoHexckoi Voronezh,

Veter o0acTw. Russia
Natalia IloueTHbIi NpeacenaTenb

Oprkomurera.

Head of the Dept of Natural
Resources and Ecology of the
VVoronezh Region.
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1 2 3 4 5

12 Betpos Hupexrop komnanuu «®Pmaii- r.Mocksa, |d.vetrov@
Henwnc ®nait.py» (UI1 Berpora A.B.). Poccus fly-fly.ru
Anekceeuu  Director of “Fly-fly.ru” Ltd. Moscow,

Vetrov Russia
Denis

13 TaBpuitoBa 'AY «MockoBckuii 300mapk», r.Mocksa, ngfd91@
Hanexna OTZ. DHTOMOJIOTHH, 300TEXHHK, Poccus mail.ru
BaaumoBHa PI'b EAPA3A-CO3AP. Moscow,

Gavrilova Moscow Zoo, Entomol. Dept, |Russia
Nadezhda Zootechnician,
WGI EARAZA-RUZA.

14 Tony6 Boponexckuii roc. yausepcu- r.Boponex, V.golub@
BuKTOp TeT, 3aBeayromuii kad. 30o10- Poccus inbox.ru
bopucosuy, THH U TIapa3uTOJIOTHH, Beayml. |Voronezh,
npodeccop,  Hayd. cotpyanuk AY BO Russia
1.0.H. «BopoHexckuii 300napK UM.

Golub A.C. TTomoBay, mpodeccop,

Viktor, uyjieH Oprromutera. Voronezh

Prof., State University, Head of Dept

D.Sc. (Bio) of Zoology & Parasitology,
Professor; The Voronezh Zoo,
Leading Researcher,

15 I'pauen I'AY «MockoBckuii 300mapk», . Mocksa, 0leb20129r@
['1e6 0oTJ. DHTOMOJOTHH, 300TeXHHUK. |Poccus gmail.com
MakcumoBuu  |Moscow Zoo, Entomol. Dept.,, ' Moscow,

Grachev Zootechnician. Russia
Gleb

16 |T'ypxwuii YacrHas Ouomaboparopusi. r. Mocksa, [79037653554@
Anekcanap Private Breeding Laboratory.  Poccus yandex.ru
HukonaeBuu Moscow,

Gurzhiy Russia
Alexander

17 | demun PTAY-MCXA r. Mocksa, [feddemin@
denop M. K. A. Tumupssesa, Poccust mail.ru
AJlekceeBHY  |CTYJEHT. Moscow,

Demin Russian State Agrarian Russia
Fedor University named after
K.A. Timiryazev, Student.

18 eproxkuna |AY BO «BopoHexckuii r.Bopouex, Vnzoosad@
Hatanbs soonapk um. A.C. ITonosa»,  Poccus mail.ru
AJtekcaHpOBHA | IMHHHUCTATOP. Voronezh,
Deryuzhkina | The Voronezh Zoo, Russia
Natalia Administrator of Dept.
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19 dunopenko ®I'b HY «baiikansckuii myseir Mpkyrckas didorenkos@
Cepreii CO PAH», Hayu. COTpyQHUK. |OOIL., II. mail.ru
HBanoBuu Baikal Museum of Siberian JlucTBsaHKa,

Didorenko Branch of the RAS, Researcher. Poccus

Sergey Irkutsk
region,
Listvyanka
vil., Russia

20 | [Ipiran Kpbivmckuii penepanbHbiii r. Cumope- dyganld@
Aunexceit YHUBEPCUTET UM. ponoisb, mail.ru
Muxainosnu |B.W. BepHaackoro, CTyJIeHT. Poccus
Dygan Crimean Federal University Simferopol,

Aleksey named after V. I. Vernadsky, Russia
Student.

21 XKypasnes PTAY-MCXA uwm. r. Mocksa, artem123890@
Aprem K.A. TumupsizeBa, CtygenT.  Poccus mail.ru
Hukonaesnu  |Russian State Agrarian Moscow,

Zhuravlev University named after Russia
Artem K.A. Timiryazev,
Student.

22 Kypasiie JlupexTop r. Cankr- (ateris@mail.ru
HOpuit JlennHrpaackoro 300mapka, [TerepOypr,
HNmutpuesnu | PI'b EAPA3A-CO3AP. Poccus,

Zhuravlev Director of Leningradsky Zoo, Saint
Yuriy WGI EARAZA-RUZA. Petersburg,
Russia

23 3aropuHckuii | MOCKOBCKHIA 300MapK, r. Mocksa, zagorinsky@
Anpipeit OTJ. DHTOMOJIOTHH, Poccus mail.ru
AJeKCcaHIPOBUY | BEYIL. 300TEXHHUK, Moscow,

Zagorinsky PI'b EAPA3A-CO3AP. Russia
Andrew Moscow Zoo, Entomol. Dept.,

Leading Zootechnician,

WGI EARAZA-RUZA.

24 3apsiHOB Boponexckui okeanapuym, r.Boponesx, oceanarium@
Cranucias Aunpekrop. Poccus cityparkgrad.ru
IOpbeBu Voronezh oceanarium Voronezh,

Zaryanov Director Russia
Stanislav
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25 HruateHko PocroBckuii-Ha-JloHy 300mapk, r. Pocros- a.ignatenko.job
AJexcanap 3aBeqyOIMi oTA. MelKnux Ha-/{ony @gmail.com
CepreeBuu MJIEKOIUTAIOIIHUX, Rostov-on-

Ignatenko PI'b EAPA3A-CO3AP. Don,
Aleksander Rostov-on-Don Zoo, Russia
Head of Small Mammals Dept,
WGI EARAZA-RUZA.

26 UrnatreBa ExarepunOyprckuii 3oomapk, r.Exarepun- possum8s@
Omnpra otn. ['epnerodayHsl, oypr, mail.ru
AHnpeeBHa 300U HKEHED. Poccus
Ignatyeva Ekaterinburg Zoo, Ekaterinburg,

Olga Herpetofauna Dept., Russia
Zooengineer.

27 KamckoB 3aBenytomuii HCcekTapuem r.Yemnstounck,ig_kamskov@
Hrops Yenabunckoro 3oomnapka, PI'b  [Poccus mail.ru
Bbopucosuu EAPA3A-CO3AP. Chelyabinsk,

Kamskov Head of Insectarium Russia
Igor of the Chelyabinsk Zoo,
WGI EARAZA-RUZA.

28 Kapnieuenko |AY BO «Boponexckuit r.Bopomnex, leo-silva@
Koncrantun  30omapk um. A.C. [Tonosay, Poccus inbox.ru
AJIEeKCaHIpOBUY HAY4. COTPYIHHUK, Voronezh,

Karpechenko |usen Oprxomurera. Russia
Konstantin Voronezh Zoo, Researcher.

29 Kammpckuit  |['mmuasus um. A.B. Koasiosa, [r.Boponex, Kirillkashirskiy@
Kuput yuamuiics. Poccus gmail.com
Aunexcanaposud School name after Voronezh,

Kashirskiy A.V. Koltsov, Learner. Russia
Kirill

30 KonbueBckuii | BOPOHEXKCKHI SKOHOMUKO- r. Ener, kol4nik@
Huxonait IPaBOBOM MHCTUTYT, CTYAEHT. |Poccus gmail.com
156887 Voronezh Economic Law Elets,

Kolchevsky Institute, Student. Russia
Nicolay

31 Kommannesa ['AY «MockoBckuii 300mapk», r. Mocksa, beetle-komp@
TarpsaHa OTJ. DHTOMOJIOTUH, BEIy1I. Poccus yandex.ru
Bnagumuposna|30050r, PI'b EAPA3A-CO3AP. Moscow,

Kompantseva |Moscow Zoo, Entomol. Dept, |Russia
Tatiana Leading Zoologist, WGI

EARAZA-RUZA.
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32 Kopemkas Pocrosckuii-na-J{ony 3oomapk, 1. Pocros- |tey_1994@
Jlapbs oTJ1. MenKkux MieKomuTaoIux. Ha-Jlogy — mail.ru
Auexcanapona Rostov-on-Don Zoo, Small Rostov-on-
Koretskaya Mammals Dept. Don,

Daria Russia

33 KopHes Boponesxckuii roc. r.Boponesx, Karanichvania@
UBan JIECOTEXHUYECKHUH yHUBEpcUTeT Poccus mail.ru
HBanoBuu, um. [.®d. Mopo3sosa, gouent. Voronezh,

K.0.H. Voronezh State Russia
Kornev University of Forestry

Ivan, and Technologies named after

PhD G.F. Morozov, Docent.

34 Kynpun Boponeskckuii roc. arpapusiii | r.Boponex, vetleon@
Jleonun yHuBepcuter uM. Mmmeparopa Poccus mail.ru
[TerpoBuu, ITerpa I, noueHT. Voronezh,

K.B.H. Voronezh State Agrarian Russia
Kudrin University named after Peter I,
Leonid Docent.

35 Kytbs MBVK «EkarepunOyprckuii  r.Exatepun- possum8s@
HOnus 30011apK», oypr, mail.ru
I'ennagseBua |Ekaterinburg Zoo Poccus
Kutia Ekaterin-

Julia burg,
Russia

36 Jlonatun Boponexckuii roc. r.Boponex, |lopatin@
Anexceit YHHBEPCHUTET, Brouentp Poccus bio.vsu.ru
BacunbeBuu, |«BEeHEBUTHHOBOY, Voronezh,

K.0.H. BEJIyIII. OUOJIOT. Russia
Lopatin, Voronezh State University,

Alexey, “Venevitinovo” Biocenter,

PhD Leading Biologist.

37 |JTrobenun I'enepanbHbIil AUPEKTOP r.Koranbim,

[TaBen 000 «CKK» Poccus
AmnaronseBuy |Director General of “SKK” Ltd. Kogalim,
Lubenin Russia
Pavel

38 |JIsammyHoBa AKBamnapk u OK€aHapuyMm r.Koranbim,
Okcana 000 «CKKy, ynpasnsromuii. Poccns
Jleonnmosua |“SKK” Ltd., Manager. Kogalim,
Lyapunova Russia
Oksana
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39 Macansikua  |AY BO «BopoHexckuii r.Boponesx, masalykin55@
Anekcangp  3oomapk um. A.C. ITomosa»,  Poccus mail.ru
HBanoBuu, 3aM. TUPEKTOPA, \Voronezh,

K.0.H. 3aM. nmpeaceaaTesisi Russia
Masalykin Oprkomurera,
Aleksander, | PI'b EAPA3A-CO3AP.
PhD Voronezh Zoo,
Vice director,
WGI EARAZA-RUZA.

40 Muxaiiniesko |boraHnyeckuii caja r. Mocksa, [caelifera@
Anapei buon. pax. MI'Y Poccus yandex.ru
[TeTpoBuu nM. M.B. JlomoHOCOBA. Moscow,

Mikhaylenko Botanical garden of the Russia
Andrey LLomonosov Moscow State
University.

41 MopertTo Jupextop My3est JKUBBIX r. [Tagys, enzo@
OHII0, HACEKOMBIX «CaIloJINC, Hranus, micromegamon
-P. PI'b EAPA3ZA-CO3AP. Padova, do.com
Moretto Director of the Living Insect  |ltaly
Enzo, Museum "Esapolis",

Dr. WGI EARAZA-RUZA.

42 MypamikeBud |JIupekTop KOMIaHUN r. Mockga, 7908040@
Jlennc “T-Rex Food” Poccus gmail.com
AmnartonmseBud  |Director of “T-Rex Food” Ltd. [ Moscow,

Murashkevich Russia
Denis

43 |Ha3bipoB YacthHas 6uonadbopaTopus. r. CaukT- |max@
Makcum Private Breeding Laboratory.  |ITerep6ypr, blattodea.info
daputoBuY Poccus,

Nazyrov Saint
Maxim Petersburg.
Russia

44 Hedenosa AY BO «Boponexckuit r.Boponex, Vrnzoosad@
Csernana 3oomapk um. A.C. [Tomosa», 3aB. Poccus mail.ru
HBanoBHa OT/I. \Voronezh,

Nefyodova The VVoronezh Zoo, Russia
Svetlana Head of Dept.
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45 |Hukonaenko |[IBopel; TBOpYECTBA ACTEH U r.Boponex, chukanova.
(UykaHoBa)  MOIIOEKH, IIEAATOT Poccus hina@yandex.
Huna 7011.00pa3oBaHMsL. \Voronezh, U
BsiuecnaBua, |Palace of Creativity of Children Russia
K.0.H. & Youth, Teacher for additional
Nikolaenko education.

Nina,
PhD.

46 |Ocuron MAVK «JIunenkuii 3o0omapk», 1. JInmenx, |lipzoo@
AJlekcanap Jupexrop. Poccus yandex.ru
HBanoBuu Lipetsk Zoo, Lipetsk,

Osipov Director Russia
Aleksander

47 Ocunos 'AY «MockoBckuii 300mapk», . Mocksa, araneus2000@
Jannun OTA. DHTOMOJIOTHH, BEIYII. Poccus yandex.ru
Banepuesuu  300mor, PI'b EAPA3A-CO3AP, Moscow,

Osipov uyjeH Oprkomurera. Russia
Daniel Moscow Zoo, Entomol. Dept,
Leading Zoologist, WGI
EARAZA-RUZA.

48 Tlepexnect ExarepunOyprckuii 3oomapk, r.Exarepun- Katerina0702@
Exarepuna JIEKTOP, 3KCKYPCOBO/I. oypr, bk.ru
BagumoBHa Ekaterinburg Zoo, Poccust
Perekhlest lecturer, tour guide. Ekaterin-

Ekaterina burg,
Russia

49 Tlonskos Boponesxckuii roc. r.Bopounex, masalykin55@
Bnagmcina  JI€COTEXHMYECKHi yHUBEPCHTET Poccus mail.ru
Anexkcanaposud um. [.®. Mopo3oaa. \Voronezh,

Polyakov Voronezh State Russia
Vladislav University of Forestry and
Technologies named after
G.F. Morozov, Student.

50 TTonsikoB buon. pax. MI'Y r. Mocksa, dipolyacov02@
Janumn nM. M.B. JIomoHOCOBa, Poccus gmail.com
NBanoBuu CTY/JICHT. Moscow,

Polyakov Lomonosov Moscow State Russia
Daniil University, Student.

51 PomaHoBa PIAYV-MCXA r. Mocksa, |galor254@
TarbsiHa uM. K.A. Tumupszesa, ctyaent. Poccus mail.ru
Hukomaesna |Russian State Agrarian Moscow,

Romanova University named after Russia
Tatyana K.A. Timiryazev, Student.
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52 CemeHIOK HuctutyT npodiaem skonoruu u r. Mocksa, free-cat@bk.ru

HNpuna sBosonuu uM. A.H. CesepiioBa Poccus;
Uropesna, PAH, na6. Tponuyeckoi Boetnam,
K.0.H. sxonorun; CoBMeCTHBIHI XOmuMUH
Semenyuk Poccuiicko-BreTHaMcKmiA Moscow,
Irina, Tpormmueckuit HUuT Llentp, |Russia;
PhD HaY4YHBIA COTPYTHUK. Ho Chi

Severtsov's Institute of Ecology |Minh City,
and Evolution Problems of the Vietnam
RAS, Tropical Ecol. Lab.;

Joint Russian-Vietnamese

Tropical Center, Researcher.

53 |CounBko Mys3eit 3emiieBenienust MI'Y r. Mocksa, sotchivko@
Anapei M. M.B. JIomoHOCOBa, Poccus gmail.com
BranumupoBud | Hay4HbIN COTPYIHUK. Moscow,

Sochivko Earth Science Museum of the  |Russia
Andrey Lomonosov Moscow State
University, Researcher,

54 Cy66otuna  AY BO «BopoHexckuii r.Boposex, Vnzoosad@
NHHa soonapk uMm. A.C. ITonoBa»,  Poccus mail.ru
I'enagpeBHa  [3aM. AUpPEKTOpPA MO Voronezh,

Subbotina 300KOJUIEKIINH. Russia
Inna Voronezh Zoo, Vice Director.

95 |Cycnos I'AY «MockoBckwii 300mapk», |r. MockBa, a.suslov@
Aurekceit 3aM. TEHEPAJIBHOTO JupekTopa Poccus MOSCOW<Z00.ru
KOpbeBuu 10 300JI0THYECKOM padoTe. Moscow,

Suslov Moscow Zoo, Vice Director Russia
Aleksey General.

56 ' Tapacos OI'BY «BopoHexckuii r.Bopomnesx, |zapovednikvin@
AHaronui roCyAapCTBEHHBIN IPUPOAHBINA Poccus mail.ru
AnekceeBuu  |OMochepHbIi 3anoBeIHUK UM. | Voronezh,

Tarasov B.M. IleckoBay, JJupekrtop. Russia
Anatoly V. Peskov Voronezhsky State

Nature Biosphere Reserve,

Director

57 Tumodees Boponesxckuii roc. r.Boponex, Www72@bk.ru
Amnpgpeit MEJIarOrHYeCKui YHUBEPCUTET, |Poccus
HukomaeBuu, |EcrectBenno-reorpad. dpak., \Voronezh,

K.0.H. 3aBeyronmii kad. JKou. Russia
Timofeev oOpa3oBaHusl, TOTICHT.

Andrew, Voronezh State Pedagogical

PhD University, Head of Environmental

education Dept., Docent.
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58 | Tepenun I'AY «MockoBckuii 300mapk», r. Mocksa,

Onmner 3aM. TeHepalibHOTO AupekTopa |Poccus
Uropesuu no puHaHcam Moscow,
Terenin Moscow Zoo, Vice Director Russia
Oleg General

59 TkaueBa I'AY «MockoBckuii 300mapk», . Mocksa, etkacheva59@
Enena OT/I. DHTOMOJIOTHH, 3aB. CEeKT. Poccus mail.ru
IOpbeBHa babouek, PI'b EAPA3A- Moscow,

Tkacheva CO3AP, uien Oprkomurera. Russia
Elena Moscow Zoo, Entomol. Dept.,
Head of Butterfly Div., WGI
EARAZA-RUZA.

60 Denynon Boposnexckuit Oxkeanapuym r.Boponex, sidorenkoka@
Hukurta 000 «Oxean», Poccus tur-36.uu
AHzipeeBUY BEIYLIUN aKBAPUYMHUCT. Voronezh,

Fedulov Voronezh Oceanarium, Leading|Russia
Nikita Aguarist.

61 Xapuenko Boponexckuii roc. r.Boponex, forest.vrn@
Huxonait JIECOTEXHUYECKHUM YHUBepcuTeT |Poccus gmail.com
Hukomnaesuu, um. ['.d. Mopososa, 3aBe. \Voronezh,
npod., kad. DKoJIoTuu Russia
1.0.H. OXOTOBEJICHHUS.

Charchenko  |Voronezh State University of
Nikolai, Forestry and Technologies
Prof., named after G.F. Morozov,
D.Sc. (Bio) Head of Ecology & Hunting
management Dept.

62 [lapanynra Boponexckwuii roc. r.Boponex, salunga@
AHHa JIECOTEXHUYECKHUM YHHBepcuTeT |Poccus yandex.ru
BukropoBHa, |um. I'.d. Mopo3osa, Voronezh,

K.0.H. nekad JlecHoro ¢axk. Russia
Tsaralunga Voronezh State University
Anna, of Forestry and Technologies
PhD named after G.F. Morozov,
Dean of the Forestry Faculty.

63 Ilapes 3aM. PyKOBOIMTEIIS r.Boponex, ekolog@
Austexcanap JlemaprameHnTa npupOaHBIX Poccus govvrn.mail.ru
I'puropreBrud | pecypcoB U 3KOJIOTUU Voronezh,

Tsarev Boponexckoit 00acTH. Russia
Alexander Vice Head of the Dept of

Natural Resources and Ecology
of the Voronezh Region.
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64 Leneiiko PTAY-MCXA um. r. Mocksa, dronedtvs@
Banepus K.A. Tumupszesa, CTyA€eHT. Poccus gmail.com
AnekceeBHa  |Russian State Agrarian Moscow,

Tcedeyko University named after Russia
Valeria K.A. Timiryazev, Student.

65 Yymnpakos ['poaneHckuii 300napk, r. ['poxno, [tdvb@tut.by
Tumodeit 3aM. TUPEKTOpa, benapych
Anexcanaposuy, PI'6 EAPA3A-CO3AP. Grodno,

K.0.H. Vice director of the Grodno Belarus
Chuprakov Zoo, WGl EARAZA-RUZA.

Timofei,

PhD

66 |[LleBueHKO FOsxHbIi (enepanbublii yausep- . Poctos- |cheff7627d@
Jmutpuii cuteT, pak. buon. Hayk, na-Jlony  gmail.com
MuxaiinoBuu |kad. 300JI0THH, CTY/JICHT. Poccus
Shevchenko  Southern Federal University, |Rostov-

Dmitry Faculty of Biol. Sciences, Student. on-Don,
Russia

67 llecromanmoB AY BO «BopoHexckuii r.Boposex, Vnzoosad@
AHnpen 3oomnapk um. A.C. [Torosay, Poccus mail.ru
I'eoprueBna | [lupexrop. Voronezh,

Shestopalov  |[Ipeacenarenanr Oprkomurera. Russia
Andrew Director of the Voronezh Zoo.

68 DOnn Aden Kpbemvckuii denepanbHbIi OAD; yasoshlasuma@
OTUaaIL YHUBEPCUTET r.Cum- yandex.ru
Pammun, um. B.W. BepHazackoro, cTyieHT. | pepomnoiis,

El Abed Crimean Federal University Poccus

Etidal named after V.l. Vernadsky, UAE;

Rashid Student. Simferopol,
Russia

69 DtunHrona OI'b HY «baiikansckuii Hpkyrckas maritui@
AHHa my3seit CO PAHy, 001J1., II. mail.ru
AnpOepToBHA |HAy4. COTPYAHHUK. JIucTBsiHKa,

K.0.H. Baikal Museum of Siberian Poccus
Etingova Branch of the RAS, Researcher. Irkutsk
Anna, region,
PhD Listvyanka
vil., Russia
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Hayunoe uznanue

becno3BoHOYHBbIE )KUBOTHbIE
B KOJUJIEKIIUAX 300MIAPKOB M HHCEKTAPHUEB.
Marepuajbsl BocbMoro MexayHapoaHoro ceMuHapa,
Boponexckuii 30oonapk um. A.C. Ilonosa,
r. Bopone:k, Poccusi, 12-17 censaops 2022 r.

MexBe10MCTBEHHbIH COOPHUK HAYYHBIX
U HAYYHO-METOAHYECKHUX TPY/A0B

Komnextus aBTOpOB
OtBercTBeHHbIN 3a Bbinyck: [Ilectonanos A.T'.,
aupexTop Boponexckoro 3oomapka uM. A.C. Ilonosa

[ToaroroBka opuruHaI-MaKeTa:
I'manxos A.H.

IToxmnucano B neuats 19.09.2023 r.
dopmar 60x84/16. Y. neu. 1. 12,75.
bymara menoBannas. Tupax 250 3k3.

3aka3 Ne 0187.

OTnevaTraHo ¢ TOTOBOrO OpUIMHAJI-MaKeTa
B OO0 «u¢pposas nonurpadpus»
394018, r. Boponex, yi. Kykonkuna, 1. 6
Ten. (473) 261-03-61, e-mail: zakaz@print36.ru
http://www.print36.ru
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