ISBN 978-5-86476-434-3

764343

785864

BECMO3BOHOYHbBIE )KI/IBOTHbIE B KOJINEKLINAX 300I1AP_KOB' W WHCEKTAPUEB Ma'rep_uanbl Maroro MexpyHapogHoro ceMuHapa

BECINO3BOHO4YHbIE YKUBOTHDbIE
B KOJUIEKLUUAX 3OOIMNMAPKOB
U NWHCEKTAPUEB

MavTepuansbi lNaroro
MexkayHapoaHOro cemviHapa

INVERTEBRATES IN ZOO
AND INSECTARIUM COLLECTIONS

Proceedings of the Fifth Interna-
tional Workshop

r. MockBa, 2014



R
e

N
Ly
o, np_‘wﬂ* Y

W ACCHAA

EBpoasuaTcKaa peruoHanbHasa accounaLa 300napKkoB U akBapnymos
Eurasian Regional Association of Zoos & Aquariums

Npasutenbcreo MockBbI
JlenaptameHT KynbTypbi I. MocKBbI

Government of Moscow
Department for Culture

MockoBcKuii rocyaapCcTBeHHbIii 300110rUYecKkuil NapK
Moscow Zoo

YepKacckuit ropoACKoi 300/10rMyecKuii napk
Cherkasy Zoo

BECINMO3BOHOYHbIE XXUBOTHbIE
B KOJUIEKLUAX 300OMNAPKOB
N UHCEKTAPUEB

Matepuasibl laToro MexayHapoaHoro cemuHapa
Yepkacckmil 300napk, r. Yepkacebl, Ykpanna, 7—12 oktabpsa 2013 .

INVERTEBRATES IN ZOO
AND INSECTARIUM

COLLECTIONS

Proceedings of the Fifth International Workshop
Cherkasy Zoo, Cherkasy, Ukraine, 7—12 October 2013

r. MockBa
AHKMN
2014



YK 638.4/.8:595.4./7:[59.006+59.082.2]

Becno3BoHOYHbIE XKNBOTHbIE B KOJUIEKLNAX 300MapKOB N NHCEKTapuesB.
Matepuanbi NMartoro MexayHapoaHoro cemmHapa: Yepkacckuii 3oonapk,
r. Yepkaccbl, YKpaunHa, 7-12 okta6pa 2013 r. MexBep. c6. Hayy. n Hayy.-
meTtog. Tp. M.: MockoBckuii 3oonapk, AHku, 2014. - 168 c.

ISBN 678-5-86476-434-3

CO60pHUK copepXuT matepuansl MNatoro MexayHapoaHoro cemrHapa «becnos-
BOHOYHbIE XXMBOTHbIE B KOJIIEKLMUAX 300MapKoB 1 MHCEKTapueB», KOTOPbI Gbln op-
raH13oBaH 1 NpoBefAeH YepKacckmm ropoackrumM 3oonapkom (r. Yepkacchl, YkpanHa),
MockoBckum 30onapkom (r. MockBa, Poccus) u Paboueid rpynmnoi no HazeMHbIiM
1 MPecHOBOAHbIM 6eCrno3BOHOUYHbIM EBPOa3naTckoi permoHanbHOM accolymaumm 30-
onapkos 1 akBapuymos (PI'b EAPA3A) npu noaaep»kke YepKacckoro ropofckoro co-
BeTa B YepKacCKoM ropoAckom 3oonapke 7-12 oktabpsa 2013 r. B paboTte cemmHapa
MPVHANKM yyacTre okoso 50 cneunanncTos 13 28 300MapKoB, YyHNBEPCUTETOB 1 APYrnX
6ronornyeckmx opraHusaumin Poccun, YkpaunHol, Pecny6nukm benapycob, Y36ekncraHa,
NatBum, 3ctoHuu, Weeunn n Utannn.

B cbopHMKe npefcTaBieHbl MaTepranbl OPUTMHabHbIX UCCIeA0BaHNIA GroaKy-
CTUKW 1 OHTOreHe3a HaCeKOMbIX, METO/ibl COePXKaHUA U pa3BeeHNA UNEeHNCTOHOMUX
1 NPoOUNaKTUKKN Napa3nTapHbIx 6onesHen 6eCno3BOHOYHbIX B 300KybType. Psag
paboT noceALeH 0630pam COBPEMEHHOI CUCTEMATUKI OTAESNbHbIX FPYNM HACEKOMbIX
1 MayKkoobpasHbIX, OpraHn3aummn 1 ansanHy SKCno3nunin KnBbix 6€Cno3BOHOYHbIX
B 300MapKax 1 MIHCEKTapuAX, y4acTunio 300MapKoB B NporpamMmmax no CoxpaHeHuto 6ro-
pasHoobpasus. MpeAcTaBneHbl TakKe aHHOTaLMM HOBbIX GUIIbMOB, MOCBALLEHHbIX
HacekombIM. COOPHMK paccunMTaH Ha CreLuanncToB 300MapKoB, MHCeKTapues, Nn-
TOMHMKOB, 61ONTIOTMYECKUX HaYUHbIX U Y4eOHbIX 3aBeAeHWiA, G131O0NIOroB, STOOrOB,
300/10r0B, BETBpayel 1 CTyAeHTOB-61OM0roB 1 NiobuTtenei cogepxaHus 6ecnosso-
HOYHbIX.

Brbn.: 75 Ha3B., Tabn.: 9, puc.: 44.

© TAY «MocKkoBcKui 300napk», 2014

© KonnekTtne aBTOpOB: TeKcT, 2014

© A.A. beHegukToB, M.B. bepe3uH, A.A. 3aropuHckun,
J1.B. 3ops, A.B. KonecHuk, A.l0. JlTagHos, A.l. MunxanneHko,
H.A. OBuapeHko, P.MetenuH, E.FO. Tkauesa, A.B. Tpoxumuyk:

ISBN 678-5-86476-434-3 oro, 2014
© Odpopmnerre. 000 «AHKMN», 2014



MmaBHbIN pegaKTop:
B.B. CnuuuH,
Axapgemuk PAEH, Mpe3upent EAPA3A, Mpe3ungeHt MockoBcKoro 3oonapka

PepakunoHHas konnerus: EJ. Bax,
M.B. bepe3un,
A.10. NagHoB,
E.I0. TkaueBa,
npod., 4.6.H. B.A. OctaneHko,
T.A. BeplunHuHa,
K.6.H. C.B. JlykbAHUeB

MogroToBka OpUrMHan-maKeTa:

0.A. CHernpeBa



The Invertebrates in Zoo and Insectarium Collections. Proceedings of the
Fifth International Workshop: Cherkasy Zoo, Cherkasy, Ukraine, 7-12 October,
2013. Moscow: Moscow Zoo, Ankil Ltd. Publ., 2014. - 168 p.

ISBN 678-5-86476-434-3

The issue of scientific and scientific-methodological papers contains proceedings
of the Fifth International Workshop “The Invertebrates in Zoo and Insectarium
Collections”, which was organized by the Cherkasy Zoo (Ukraine), the Moscow
Zoo (Russia) and the Working Group on Terrestrial and Freshwater Invertebrates of
the Eurasian Regional Association of Zoos and Aquariums (EARAZA) and held at
the Cherkasy Zoo in October 7-12, 2013. About 50 experts from 28 zoos and other
biological organizations of Ukraine, Russia, Republic of Belarus, Uzbekistan, Latvia,
Estonia, Sweden and Italy took part in the Workshop.

The book presents reports on the following topics: materials of original studies of
insect ontogeny and bioacoustics, methods of keeping and breeding of insects and
spiders, prophylaxis of parasitic diseases of invertebrates in zoos, organization and
design of the exhibits of living invertebrates at the zoos and insectariums, international
zoo conservation programs for species diversity. The annotation of new documentary
on insects is also presented. The issue is intended for the specialists of the zoos,
insectariums, nurseries and other biological institutions, for zoologists, physiologists,
ethologists, veterinarians, students of biological faculties and invertebrates fans.

Most of the summaries are presented in their authors’ own translations.

Bibliography: 75 titles, tables: 9, figures: 44.

© Moscow Zoo, 2014

© Author’s team: text, 2014

©A. Benediktov, M. Berezin. A. Zagorinsky,
L. Zorya, A. Kolesnik, A. Ladnov, A. Mikhailenko,
N. Ovcharenko, R. Petelin, A. Trokhymchuk,

ISBN 678-5-86476-434-3 E. Tkacheva: photos, 2014
© Ankil Ltd: design, 2014



Editor-in-Chief:
Vladimir Spitsin,
Academician of the Russian Academy of Natural Sciences,
Chairman of the EARAZA, President of the Moscow Zoo

Editorial board: Evgeniy Van,
Mikhail Berezin,
Andriy Ladnov,
Elena Tkacheva,
Prof. Vladimir Ostapenko,
Tatiana Vershinina,
Dr. Sergei Lukyantsev

Design by:

0. Snegireva



COOEPXAHUE
Contents

Bcrynnenme
Introduction
CnnumH B.B., Mpe3nfeHT EAPASA ....oooooeeeeeeeeeeeeeseesee e
Spitsin Vladimir, Chairman of the EARAZA

Bau E.J1., npeacenaren OprkOMUTETA CEMUHAPA ......vvvvveeeeeeeseceeoveseeeessessssoossseeeesssssnes 14
Van Eugene, Chairman of the Organizing COMMILIEe ...........occvvvvveevvrrsoeeeoee e 15

bepe3un M.B. 0 nposeaexnu Matoro MexayHapoaHoro cemunapa EAPA3A
«becno3BOHOUHbIE B KOMNEKLMAX 300MapKOB 1 MHCEKTapUeR» B Hepkacckom

TOPOACKOM 300MAPKE, YKDAMHA .vvvrervovvvvveeesesssossssseeessssssssssssss s 16
Berezin M. On the Fifth International Workshop of the EARAZA «Invertebrates
in Zoo and Insectarium Collections» in the Cherkasy 200, UKIaine .......occcocooeevcccceerecee 18

AppaweBa E.A. [lepBbiii 0nbiT CogepKaHua NanoyHmKkos

B 300MAPKE YIAMYDTUN e 22
Ardasheva E. The first experience of keeping stick insects in the State

70010GiCAl PATK OF UAMUITIA <.vovcoeeeoeeeeseeeees e 24
bacrpakoB A.W. [lepcnexTuBbl MCM0Nb30BaHMA KOMMOCTHbIX YepBeii Fisenia fetida

(Savigny, 1926) u Dendrobaena veneta RoSa, 1893 .......cccovveevrseceseeesseeessseesssensn 26
Bastrakov A. The prospects use of earthworms Eisenia fetida (Savigny, 1926)

U Dendrobaena veneta R05a, 1893 ......cc.oovevvevveeeesseeesseesseeesssessssses s 28

benepukToB A.A. Tponuueckoe capaHuoBoe Aularches

miliaris (L., 1758) (Orthoptera: Pyrgomorphidae)

B YCTIOBUAX UHCEKTAPUA 11 €70 3BYKOBDIE CUTHATB .vvvvvveeeeeeeee s 30
Benediktov A. Northern Spotted Grasshopper Aularches

miliaris (L., 1758) (Orthoptera: Pyrgomorphidae) in

insectarium and its aCOUSHCAl SIGNAIS ..ooocvvvveveeeeeeeeeesseeeee e e 34

bepe3un M.B., Bepwuununa T.A. [lecatunetve Paboueit

FPYNMbI N0 Ha3eMHbIM 1 PECHOBOAHBIM 6eCM03BOHOUHbIM

EAPASA — UTOV W NEPCMEKTUBDL .oooccoeeeeeeeeeoosveeeese s 35
Berezin M. & T. Vershinina. A decade of the Working Group

on Terrestrial and Freshwater Invertebrates of the

EARAZA — 1€SUIS AN PrOSPECLS .vvvreeveeeeeeeeesseeeesessss s 42



bepe3un M.B., Tkauea E.10., MopeTTo 3. KoHLienuua HoBOro NaBunboHa
«/IHCeKTapUi» MOCKOBCKOTO 300MAPKA ....vvvvvvvvvvvevvvvreveeseeeeeeeeeeeeeeeeeeeesseseessssssssssssssssssessssnns
Berezin M., E. Tkacheva & E. Moretto. The concept of the
new pavilion “Insectarium”in the MOSCOW 200 —.........covvveeeeeeoecescccceeeeeeeeseeeeceeeeeeeeseeesee

bynay 0.T., lykbaxues C.B. dmbprioHanbHoe passuTiie cBepuKoB Gryllus

bimaculatus De Geer, 1773 w Gryllus locorojo Weissman & Gray, 2012 ..o
Buleu 0. & S. Lukyantsev. Embryonic development of crickets Gryllus bimaculatus

De Geer, 1773 and Gryllus locorojo Weissman & Gray, 2012 .......ooocceovveesseoeseessoennn

TatunoB A.C., MexoBa E.C. OnbiT cogepxanind HebonbLumx cemeit
MyPaBbEB-INCTOPE30B ALta CPNAIONES (L., 1758) .ovovoeeeeeeeeeeeeseeeee e
Gatilov A. & E. Mekhova. Experience of keeping of the small colony of leaf-cutting
NS ALLA PAAIOLES (L., T758) ..oovoeeoeeesseeeseeeeessessees e

TunbmyTtaunos P.Al., Manes A.B. CvewaHHOBIA0BbIE KCNO3NLMK HA3EMHDIX
0€CN03BOHOUHDIX B YCTOBUAX 300MAPKOB ....vvvevvevesoseessevenssseessssessssssessssssnssssessssoes

Gilmutdinov R. & A. Malev. Joint maintenance of different species of terrestrial
INVertedrates in 200 EXPOSIIONS .....oovvocccoooveeeeeeseeeeoseeeeeeesess e

3aropunckuii A.A., bactpakoB A.W. PasgeneHuie uepHoii NbBUHKI Hermetia

illucens L. (Diptera: Stratiomyidae) B nab0PATOPHBIX YCMOBUAX .......oo.ceorveerreereere
Zagorinsky A. & A. Bastrakov. Breeding Black Soldier Fly (Hermetia illucens L.,

Diptera: Stratiomyidae) in the [aDOTaTONY ........oooccceeeeeeceeeeeseceeeeeeeeee e

3aropuHckmii A.A., TopbyHos 0.I. Pa3seneHiie napHOAUCTHUKOBOTO bpaskHIKa

Hyles zygophylli (Ochsenheimer, 1808) (Lepidoptera: Sphingidae)

Ha WICKYCCTBEHHON MATATENIBHOM CPBIE w.vvvvvvveeesssvvvevvsenessssssssssssssssssssssssssssssssenssss s
Zagorinsky A. & 0. Gorbunov. Breeding of hawkmoth Hyles zygophylli

(Ochsenheimer, 1808) (Lepidoptera: Sphingidae) on the artifitial diet ...............cccoccerr..

3opa J1.B. Hexotopble 0C0beHHOCTY COREPXaHINA 11 Pa3BEAEHIA TUTAHTCKOTO
necHoro TapakaHa Blaberus giganteus (L., 1758) (Blattoidea: Blaberidae)
B YEPKACCKOM 300MAPKE ..o
Zorya L. Some features of the keeping and breeding of Blaberus giganteus (L., 1758)
(Blattodea: Blaberidae) in the Cherkasy 200 .........oococooeoerssieessceosseessssee e



Konechuk A.B. OnbiT conepxaHua 1 paseaeHua CKononeHapbl

Ethmostigmus trigonopodus (Leach, T817) .occoveovvececeeessesceeessssseeesssesssesssssees s 70
Kolesnik A. Experience of keeping and breeding of scolopendra Fthmostigmus

1rigonopoAus (LEACh, T817) .c.cvveeereeeeeeseceeesssseeesssseeess s 75
KyTba H0.I. becno3soHouHble B konneKLmu EKatepuHOyprckoro 300Mapka .......o.....vvevevvveee. 76
Kutia J. Invertebrates in collection of the Ekaterinburg 200 .............cccocceeoeecicveeesciccveeseseee 80
Napnos A.K0. OnbiT conepxatua u pasgeaerina ¢puHos Damon diadema (Simon, 1876)

(Amblypygi: Damoninae) 8 Yepkacckom ropoAckom 300M10THUECKOM MAPKE .cvvevvrvvvrrree 81
Ladnov A. Experience of keeping and breeding of amblypygids Damon diadema

(Simon, 1876) (Amblypygi: Damoninae) in Cherkasy municipal Z00 ......cccc.vevevevrersscrecene 85

NurBunuesa E., Mynurbi M. Bo3MoXHOCTA 1CNONb30BaHA 06CNO3BOHOUHBIX,
KaK HEraTBHO MapKUPOBAHHbIX XXIBOTHBIX, B 00pa30BaTefbHbIX LieNAx

B 300MaPKaX PErVIOHA BATTAACKOTO MOPA ..vvvvereesvvvvosveeeessssssssssssneessssssssssssssss s 87
Litvinceva E. & M. Pupins. The possibility of using invertebrates as negatively

marked animals for educational purposes in the zoos in Baltic Sea region ...........cccccoocc...... 91
Muxaiinenko A.I. K buonori v pa3seseHino B HeBOe NU0XBOCTa IECHOMO

Poecilimon schmidtii (Fieber, 1853) (Orthoptera: Tettigoniidae) ...........ccccccvvveeervvversssoeee 92
Mikhailenko A. To biology of the bush-cricket Poecilimon schmidtii (Fieber, 1853)

(Orthoptera: Tettigoniidae) and raising it in CAPLIVILY .......vvveececvveeseccereesseeessesn 9%
Moretto E. The role of androcones and pheromone production in males

OF MOIDNO DOIRIAES ... 97
MopeTTo 3. Pontb aHAPOKOHMEB ¥ NPOAYLIPOBaHHUE GEPOMOHOB Y CaMLIOB MOPdO

(MOIDRO POIEIEES) ... 98
Moretto E. The innovative Biofacility of Casa D'Aloia at Benevento, ltaly ...........ccccccoverrc... 100
MopertTo 3. /IHHoBaLOHHbIA brtokomnnekc Bunnbl JI'Anolia B beHeseHTo, UTanus ........... 101

Hukutuna A.A. [IposBneHve KaHHI0aNM3Ma Y AeCATIHOTMX PaKOOOPa3HbX
NP COLePAKAHMM WX B MCKYCCTBERHbIX YCTIOBUAX HA NPUMEPe (AOPUACKOTO paKa
Procambarus clarkii (GIrard, 1852) ...vvcveveeveserrserssersserssessssssssesssessssesssmsssssesssnen 103
Nikitina A. The display of cannibalism among decapods while maintaining
in artifitial conditions by the example of the Florida crayfish Procambarus clarkii
e P S 105



Osuapenko H.A. Hekotopble JaHHble 0 pa3BejeHIy nayka-nuueesa Heteroscodra

Maculata (POCOCK, T899) ....cvvvovvvrvevrrseirrssscrsssersssesssssesssssess s 107
Ovcharenko N. Some data about breeding of bird-eating spider Heteroscodra

Maculata (POCOCK, T899) ...vvvvvvvrveereserrsssernssessssesssssesssssss s 112
Onunuesa E.C., Mapukopna A.B. OcobeHHocTi conepaHus v pasefeHus

OPIOXOHOTVX MOMMIOCKOB B NAOOPATOPHOM KYAIBTYPE .o 113
Odintseva E. & A. Marikoda. Peculiarities of keeping and breeding

0f gastropods in the 1abOratory CUIEUTES .........oovvooeeeeeecceeeeeeeeseseees e 115
OcunoB [1.B. Cnocot neyerna mM1aza y naykos-nriueeaos (Aranei: Theraphosidae) ........... 116

Osipov D. A method of treating myiasis of bird-eating spiders (Aranei: Theraphosidae) ......... 118

OcunoB [1.B. K 8onpocy 0 COOTHOLIEHNIA ON0B Y NayKOB-NTHLEeN0B

(Aranei: TETAPNOSIARE) .......veeoecoeeeeeeee e 119
Osipov D. To the question about the sex ratio of bird-eating spiders

(Aranei: TRETAPNOSIARE) .......oveevooeeeeeeee e 124
OcunoB [1.B. VickyccTBeHHbI Maccax CepaLa Kak cnocob peannmatum

naykoB-ntieenoB (Aranei: TNEraphOSIAIE) .........ccoccoveeeoccreeessesees e 126
Osipov D. Artificial cardiac massage as a way of resuscitation of bird-eating spiders

(Aranei: TRETAPROSIAAR) ......vvovrcovveeeeceee e 130

Mynuna A., Mynuua A., Mynunbiw M. llcesoHaTypanbHad KoMnneKcHas

300Ky/bTYpa 0eCro3BOHOUHbIX TAPOOUOHTOB KaK CPEAA BbIPALLIABAHNA

KpacHobpioxwx xepnaxok Bombina bombina (L., 1761) 8 JlaTranbckom 300Mapke ........... 131
Pupina A., A. Pupina & M. Pupins. Pseudo-natural complex zooculture

of invertebrates hydrobionts as an environment for keeping of Fire-bellied toads

Bombina bombina (L., 1761) In LatGaleS £00.......oooccoeeverecceeoessceeeessceeesssseeesssees 134

Pycuna J1.10., Baxtuna T.M., Conanuk E.A. K sonpocy o conepxanim
W UHAMBWYaNbHOI MapKUpoBKe oc-nouctos (Hymenoptera: Vespidae: Polistinae)

B 300MAPKAX .oovvvvveerrvvrssomsissoossscesssssesssssssssssssssssssssssee e 135
Rusina L., T. Vachtina & E. Solyanik. To the procedure of rearing and individual
marking of Polistes wasps (Hymenoptera: Vespidae: Polistinae) in the s ..........c.....cc..... 137

Cropoxyk M.H. HabnioneHua 3a nonocatoit amny3oit Empusa fasciata Brulle, 1836
(Mantodea: Empusidae) u nepBas ycneluHad nonbiTka ee pasefeHns B HEBOJe .............. 138
Storozhuk M. Observations of Empusa fasciata Brulle, 1836 (Mantodea: Empusidae)
and the first successful attempt of its captive breeding ........c..oooceeeccceeeceesseeesseenen 140



10

Tkauea E.10., bepe3un M.B., Komnanuesa T.B. OnbiT 1 npobnembl
MHOTOfIETHETO KyNbTUBIPOBAHNA KOPMOBBIX HaCEKOMbIX B MHCEKTapUK

MOCKOBCKOTO 300MAPKA ..o 142
Tkacheva E., M. Berezin & T. Kompantseva. Experience and problems

of long-term cultivation of food insects in the Moscow Z00 INSECRAriuM .......cccocovvvvvrree 144
Tpoxumuyk A.B. /1cnonb30BaHye pasninuHblX BIYAOB HACEKOMbIX I KOPMIIEHIM

nonocatoro ckyHca Mephitis mephitis (SCAIEDer, 1776) w.....vvvvveoeeeeeeecceeeeseeeeeseeeeees 145
Trokhymchuk A. Using different species of insects for feeding striped skunk

Mephitis mephitis (SCHIEDEE 1776) .oooooveeeeeceeeeeeeeeeeessees e 147

Foresta 0. & E. Moretto. Documentary: Flying with the monarch butterfly.
The mystery of those who return to where they have never been ...........cooeeceecceeee 149

Oopecra 0., MopeTTo 3. JokymeHTanbHbIl Gunbm: loneT ¢ 6aboUKol MOHAPXOM.
TaliHa Tex, KT0 BO3BPALLAETCA TYAa, 71 OHU HUKOTAA HE OB .....oooeeeeene 150

Yepuen J1.C., Mopo3 0.H0. [lo po3pobku MeToziB MacoBOr0 PO3MHOMEHHA KOMa,
AKi BUKOPUCTOBYIOTLCA AK KOPM LA TBAPUH, LLLO YTPUMYIOTCA Y 300MapKaX.
Bupi pony Alphitobis StepRENS, 1832 ..oooccvveeeeeceeeeeeeeeeeese oo 152

Yepuen J1.C., Mopo3 0.10. K pa3pa0oTke MeT0/10B MaCCOBOr0 pa3MHOMEHMA
KOPMOBbIX HACEKOMbIX 1118 KMBOTHbIX, COLPKALLMXCA B 300NapKaX.

Kyku-ueproTenkin poaa Alphitobius SLEPNENS, 1832 ......oocccvvveevecceeeeseseeessssseessee 158
Cherney L. & 0. Moroz. To development of mass reproduction methods of food

insects for feeding animals in z0os. Beetles of genus Alphitobius Stephens, 1832 .............. 159
Mpunoxenus / Appendix
(CNICOK yUaCTHIKOB U I0KNaAUMKOB 5-To MexayHapoaHoro cemmHapa EAPA3A

«becno3BOHOUHbIE B KOANEKLMAX 300MAPKOB 1 HCEKTAPUEBY ....orovveeveveeseeeroeee 160
Participitation’s and author’s list of the 5th International EARAZA Workshop «Invertebrates

in 00 and INSECEANUM CONBCTIONS ...vvvrvvvvvvereeceeescseee s 160

OpraHu3aunoHHbIit Komutet 5-ro MexyHapogHoro cemuHapa EAPA3A

«becno3BOHOUHbIE B KOMNEKLNAX 300MAPKOB U UHCEKTAPUEBD ...orvvoeveeeeveoesovroos 165
Organizing Committee of the 5th International EARAZA Workshop «Invertebrates
inZ00 and InSeCtarium COlECTIONSY ......coooeeeoreeeeeeee e 165



Mybnukauma coopHnkos MexayHapoaHbix cemunapos EAPA3A «becro3BoHouHble

B KOMNEKLIMAX 300MAPKOBY B MHTEPHETE ..o
On-line issues of International EARAZA Workshops «Invertebrates

in Z00 and INSECtariuM CONRCTIONSY .vvvvvvvevvrrrrerrrscrrssserssserrsssesss s

1



12

BCTYNMNEHUE
Introduction

Yeaxkaemole konneau!

EBpoa3maTckana pernoHanbHaA accoumaumsa 300MapKOB M aKBAapUYyMOB
(EAPA3A) n MockoBCKMIA 300MapK NOCTOAHHO NPOBOAAT HayUHble U HayYHO-MpPaK-
TUYeCKre ceMUHapbl U KOHepeHLUN, B KOTOPbIX aKTUBHOE yJyacTie NPUHUMAIOT
cnewumanncTbl 300MapKoB — uneHoB EAPA3A 1 gpyrix 300/10rMyYeckux yupexaeHum.
B 2013 r. MexxgyHapoAHbIl cemnHap «becno3BOHOUHbIE B KONIEKLMAX 300MapKoB
1 HCEKTapueB» BnepBble npoBoaunca He B MockBe, a Ha YKpaunHe B ropoge Yep-
Kaccbl Ha 6a3e Yepkacckoro 3oonapka. [lo BpemeHn npoBefeHra OH coBMan ¢ fe-
cAaTunetTuem Paboyert rpynnbl MO Ha3eMHbIM Y MPECHOBOAHbIM 6eCNO3BOHOYHbIM
EAPA3A, agnaoLwenca nHALMaTopom NpoBedeHnaA 3TUX CEMUHAPOB. YCneLwHon pa-
60Te rpynnbl CNoco6CcTBOBaAN 1 ONbIT CneunanmcToB MockoBcKoro 1 Yepkacckoro
300MapKoB, Prxckoro 3oocafa v Ap. opraHv3aluuii, KoTopble NpoBoaAT 60sbluyio
KOHCYNbTaTMBHYI0 PaboTy 1 ABNATCA aKTMBHbLIMU yYacTHUKamMu Paboyueln rpynnbi.
CeMunHapbl TPagnLUMOHHO NPOBOAATCA OAMH pa3 B TPY rofa B OCeHHee BpeMsA. OTO
NATbIN, CBOEro pofa buneliHbll ceMmHap. MNpeabigylme cemyHapbl BbIABUM MO-
CTOAHHO PaCTYLWNIA NHTEPEC CNeLmnanncToB 300MNapKoB 1 APYrNX 300/10TMYeCKnX
opraHu3auunin K BONpocam cofiepkaHus, pa3BefeHus, SKCNOHMPoBaHUs 6ecnos-
BOHOUHbIX »KMBOTHbIX. B pe3ynbTate 3T0r0 3a nocnefgHue rofbl KOAMYeCTBO IKCMO-
3ULMiAn 6€CNO3BOHOYHBIX B 300MapKax U MHceKTapuax Poccum n gpyrux ctpaH cy-
LEeCTBEHHO BbIPOC/O, YBENNUYUIIOCh 1 BULOBOE pa3Hoobpa3sme 6eCno3BOHOUYHbIX
B Kosiekuusx. Mpr 3ToM ceMrHapbl CNOCOOCTBYIOT MOBbIWEHMIO KayecTBa obpa-
30BaTeIbHON U NPUPOAOOXPAHHON PaboTbl, NpoBoAUMON 300napkamu EAPA3A, n
Pa3BUTUIO MPUHLMNOB NPUPOAOOXPAHHON CTpaTermm BcemmpHom accoymaymm 3o-
OonapKoB 1 akBapunymoB. [lporpamMmma gaHHOro cemmHapa oTpakaeT HOBble nep-
CreKTUBHbIe HanpaB/ieHNA Pa3BUTUA KOMMEKLMI 1N SKCMO3MLNA 300NapKOB, MH-
ceKTapueB 1 3K30TapnymoB. XOUeTCA HafeATbCA, YTO HaC XKAET POXKAEHME HOBbIX
COBPEMEHHbIX 3KCMO3MLMI 6eCMO3BOHOUHDBIX XMBOTHBIX B yYLUUX TPAAULKAX 300-
NapKoB 1 C yYETOM COBPEMEHHbIX TEHAEHLNI NPUPOJOOXPAaHHON CTpaTermm.

Heobxoanmo otmeTuTb 60nbLUyto paboTy, NPOBeAeHHYI0 PYKOBOACTBOM ropoaa
Yepkaccbl 1 KonnekTMBoM Yepkacckoro 3oonapka, ocobeHHo npeaceaatenem opr-
KOMUTETa CeEMMHapa AnpeKTopom Yepkacckoro 3oonapka E.J1. BaHom n 3amectu-
Tenem gupekrtopa A.l0. JlTagHOBbIM, NO MOATOTOBKE M YCNELWHOMY NPOBeAeHNIo ce-
MUHapa B YepKacckom 300MapkKe.

B.B. CnuuuH,
lMouemHeili yneH Opekomumema cemuHapa
Mpe3udeHm EAPA3A,
Mpe3udeHm Mockosckozo 30o0napka,
Akademuk PAEH



Dear Colleagues!

The Eurasian Regional Association of Zoos and Aquariums (EARAZA) and the
Moscow Zoo constantly hold scientific and practical workshops and conferences
with active participation of the professionals from EARAZA member zoos and
other zoological institutions. In 2013, the International Workshop “Invertebrates
in Zoo and Insectarium Collections” was first hosted by the Cherkasy Zoo,
Ukraine, rather than by the Moscow Zoo. The Workshop coincided with the tenth
anniversary of the establishment of the EARAZA Working Group on Terrestrial and
Freshwater Invertebrates, which launched the series of the workshops dedicated to
invertebrates.

Experts of the Moscow, Cherkasy, Riga and other Zoos are actively engaged
in the activities of the Working Group; they do a lot of advisory work and have
contributed greatly to the success of the Working Group. The invertebrate
workshops are traditionally held every three years, in the autumn. The Workshop
2013 was the fifth workshop organized by the Group. Previous workshops have
revealed growing interest of experts of zoos and other zoological institutions in
the issues of management, breeding and exhibiting of invertebrates. As a result,
the number of the invertebrate exhibits and variety of species kept in the zoos and
insectariums of Russia have significantly increased in recent years. The workshops
contribute to the quality of educational and conservation activities carried out by
EARAZA zoos, and facilitate the implementation of the World Zoo and Aquarium
Conservation Strategy. The program of the last workshop reflects new perspective
directions of the development of collections and exhibits of zoos, insectariums and
exotariums. It is to be hoped that new modern invertebrate exhibits will appear in
future, which will be designed in the best traditions of zoos and in accordance with
modern trends of wildlife conservation strategy.

Special thanks should be extended to the administration of Cherkasy City and
the staff of the Cherkasy Zoo, especially Mr. Eugene Van, Chairman of the Workshop
Organizing Committee and Director of the Cherkasy Zoo, and Mr. Andriy Ladnov
Deputy Director of the Cherkasy Zoo, who did a wonderful job of the preparation
and successful work of the Workshop.

Vladimir Spitsin,
Honorary member of the Organizing
Committee,
Chairman of the EARAZA,
President of the Moscow Zoo,
Academician of the Russian Academy of
Natural Sciences
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Yeaxxaemeoie konnezu!

OfHMMU N3 OCHOBHbIX HAaNpPaBeHNii AeATENbHOCTM 300MapPKOB ABNAETCA NONyNApr3aLma npu-
pOoAocOXpaHHON naen n bronornyeckoe obpasosaHvie Halero obwectsa. OTcloga HanpawmBaeTcs
BbIBOJ O TOM, YTO BUAOBOW COCTaB KOEKLMM 300MapKa Mo BO3MOXHOCTY AOSIKEH MaKCMMaNbHO
NPeACTaBNATb BECb CMEKTP MUPa XKMBOTHbIX. Tem 6onee 3TO KacaeTcA MOMOAbIX U HEGOMbLUNX
Mo NIowWajmn 300MapKoB, rAe MOXHO CHOPMMPOBATL MHTEPECHYIO 11 OPUTMHAMBHYIO KOSEKLMIO
CPEeAHVX 1 MEJTKMX XKNBOTHbIX, MOCTPOUTb A/IA HEe HOBble SKCMO3ULMN.

M3paBHa 6€CM03BOHOYHbIX XKUBOTHbIX paccmaTpmBanin Kak BaXHYyH COCTaBAKOLWYO >KMBOW
npupoabl. C HayanoM NHTEHCMBHOIO MPOMbILLNEHHOIO CeNnbCKOXO3ANCTBEHHOIO npon3BoacCTBa,
6ypHor0 Pa3BNUTUA HayKn HavanoCb X MHTEHCMBHOE N3yYeHNe, CPaBHUTENIbHO HEAABHO NOABU-
nncb na6opaTopV||/| N NHCTUTYTbI NO nccnegoBaHuio 6uonorun n noBeAeHnA 3TUX XXUBOTHbIX, B 300-
napkKax Ha4danu NnoABAATbCA OTAESbl MO pa60Te C 6eCNO3BOHOYHBIMMU.

Ha npoTskeHnn MHOTUX N1ET B KONNeKLUMAX OTAESbHbIX 300MapKoB 6b1nn npeacTasieHbl pasinyHble
BMAbl 6€CNO3BOHOYHbIX, HO 3a4acTyto nX nucnonbsoBanu Unu B Bnae KOPMOBOW 6a3bl Ana ApYyrnx »Kun-
BOTHbIX 300MapKOB, W Kak AOMNOJ/IHEHNE K CYLLEeCTBY LM SKCNO3NLNAM. K coxaneHuto, pykosoauTenn
N cneymnanncTbl 300MapKoB He BCerga ¢ NoOHMMaHnemM OTHOCUINCD K Pa3BUTUIO 3TOIO HanpaeneHUA, He
roBOpA y»Ke 0 NOCETUTENAX 300MapKOB, XOTA NoAasnsAoLlee BGOMbLUMHCTBO XXMBOTHbIX HA HaLLEN NNaHeTe
npeacraBieHoO UMEHHO 6eCcrno3BOHOYHbIMU. / TONbKO B NOCNeAHNE JECATUNETUA HAaYaNoCb akTUBHOE
pasBuTME 3TON rpynnbl B 300MapkKax, B HaCTHOCTU 1 B BUAE OTAENIbHO CyLLeCTBYOLWNX SKCMO3NLNIA.

B Yepkacckom 300napKe akTUBHasA paboTta no GopMUPOBaHUMIO KOMNEKLUn 6eCrno3BOHOUHbBIX
XKMBOTHbIX Hauanacb ¢ koHua 2007 T. Y>ke Yepes [Ba rofia Konekumnsa nMena MHOroUMCIEHHYIO 1 YHI-
KasnbHyI0 Mo CBOeMy BUAOBOMY COCTaBY [/1A1 300MapKoB YKpaunHbl rpyry STUX XKUBOTHbIX. 3a nocnegHue
roAibl OHa yBenmumnach o 100 BUAoB. Ha ee 0cHOBE OpraH/30BbIBan1Cb HOBble 3KCMo3uumm: «becnos-
BOHOUHbIE MBOTHbIe», «MUp Nof MIKPOCKONOM», «Tponnyeckme 6aboukuy, <BnactenviHbl Mypa.

Hawa pabota HeogHOKpaTHO oTMeyvanach Kosneramu n npesunguymom EAPA3A. B cBA3m C ak-
TBHOI paboToi, BefyLienca YepKacCKUM 300MapKoM C KOJeKLMen 1 3KCnosmumamm 6ecnosso-
HOUHbIX, Ha KOoHdepeHUMn EAPA3A 6bino MPUHATO peLueHrie 0 NPOBEAEHNM MATOrO, MO CyTU bu-
nenHoro, ceMnHapa «becrno3BoHOUHbIE B KOMNEKLMAX 300MapKOB 1 MHCeKTapueB» B YepKacckom
ropofckom 3oomnapke. Kpome 31oro, nposeeHe ceMmHapa 6bi10 MprypoYeHo KO BTOPOI OMneiHoM
fate — 10-neTnio co AHA co3aaHmA Pabouyelt rpynmbl Mo Ha3eMHbIM U MPECHOBOAHbBIM G€CMO3BOHOYHbBIM
*uBoTHbIM EAPA3A. Ha ceMrHape npuexaBLUvimMn U3 pasHbIX FOpoAoB YKpanHbl, Poccnn, Pecny6nviku
Benapycb, Y36ekncTaHa, JlatBum, dctoHny, Lseunn n Vitanim cneumaniictamm 06¢y»<aanca Becb CrekTp
BOMPOCOB, CBA3AaHHbIX C GOPMNPOBAHNEM U PA3BUTVIEM KOJIIEKLIMI HAa3eMHBbIX U MPECHOBOAHBIX bec-
MO3BOHOYHbIX B 300MapKax 11 MHCEKTapUAX, COAEPKaHeM 1 pa3BefeHemM 6eCrno3BOHOYHDBIX B Jlabo-
PaTOPHbIX YCNOBUAX, MPOGUIAKTUKON 1X 3ab0NIeBaHWii, OpraHm3aLmern obpasoBaTesbHbIX SKCMO3NLMIA
6eCro3BOHOYHbIX, COXPaHEHNEM PeLKVIX 1 CYE3AIOLUX BIAOB GECMO3BOHOYHbIX.

Mbl nocTapanvcb NPoBeCTV CEMUHAP Ha TaKOM YPOBHE, YTOObI Y BCEX YHACTHVKOB OCTaNINCh XO-
poluve BrneyatneHnsa 06 opraHnsaLuy MeponpUATUA, Hallei roCTENPUUMHOCTI, MPUATHbIE BOCMO-
MUWHaHWA O BpeMeHU, NpoBeAeHHOM Ha YKpanHe, B Yepkaccax 1 Yepkacckom 3o0onapke.

C 6narofapHOCTbIO 1 HAVTYYLLMI NOXKENAHUAMM OT BCEro KOMNEKTMBa YepKacckoro 3oonapka.

E.Jl1. BaH,

lpedcedamenb opekomMumema ceMuHapa,
dupekmop Yepkacckozo 20po0cKoz0 300napka
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Dear Colleagues!

One of the main activities of zoos is popularization of ideas environmental protection and
biological education of our society. This implies that the species composition of the enterprise
must maximize far as possible to represent the entire spectrum of the animal world. Especially
true for young and small in area zoos where it is possible to form an interesting and original
collection of medium and small animals, build her a new exposure.

Invertebrates have long considered as an important component of wildlife. Since the
beginning of intensive industrial and agricultural production, the rapid development of
science began their intensive study, there were institutions and research laboratory biology
and behavior of these animals in zoos began to appear service departments’ invertebrates.

For many years in the zoo's collection presented various invertebrate species, but often
they were used, or as fodder for other animals zoos, or as an addition to existing exposures.
Unfortunately, managers and specialists zoos are not always sympathetic to the development
of this area, not to mention the zoo visitors, although the vast majority of animals on our
planet is represented by invertebrates. Only in recent decades began active development of
this group in zoos, and in particular in the form of separate existing exposures.

In Cherkasy zoo active work in the species composition invertebrate animals began with
the end of 2007. Within two years, the collection half belonged numerous and unique by its
composition for zoos Ukraine group of these animals. Per last years it evens more enriched
- up to 85 species, were organized new expositions: “Invertebrates”, “The world under the
microscope”, “Tropical Butterflies’, “Lords of the world."

Our work is repeatedly highlighted colleagues and the Presidium of the EARAZA. It
was decided to hold off the anniversary, of the fifth in a row a seminar on invertebrates in
the Cherkasy zoo. Except this the workshop was timed to the a second anniversary date - the
10th anniversary since the establishment of the Working Group on Terrestrial and Freshwater
Invertebrates of the EARAZA. The workshop was attended by experts who came from different
cities of Ukraine, Russia, Belarus, Uzbekistan, Latvia, Estonia, Sweden and Italy. The Workshop
will focus on establishing and developing collections of terrestrial and freshwater invertebrates
at zoos and insectariums, husbandry of various species in laboratories, disease prevention,
creation of educational exhibits, and conservation of rare and endangered invertebrates
species.

We have tried to hold a seminar on such a level that at all participants were good
impressions about organizing an event, our hospitality, pleasant memories of time spent in
Ukraine, Cherkasy and of the Cherkasy zoo.

With thanks and best wishes from all collective of the Cherkasy zoo.

Eugene Van,

Chairman of the Workshop Organizing
Committee,
Director of Cherkasy Zoo
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O NMPOBEAEHUN NATOIO
MEXAYHAPOAHOIO CEMUHAPA EAPA3A
«BbECMO3BOHOYHbDIE B KOJUIEKLLAX
300MNAPKOB N UHCEKTAPUEB»

B HEPKACCKOM ropoaiCKOM 30O0TIMAPKE,
YKPAUHA

M.B. bepe3un

Pabouas rpynna no Ha3emHbIM 1 MPEeCHOBOAHbBIM 6ecno3BoHOUHbIM EAPA3A,
MockoBckunin 300napk, r. MockBa, Poccnsa

B 2013 r. ykpanHcKumi ropog Yepkaccbl BnepBble npuHUMan MexayHa-
POAHbIN cemunHap EBpoa3naTcKkom permoHanbHOM accoumaumm 300MapKoB 1 aK-
BapuymoB (EAPA3A) «<becno3BOHOUHbIE B KOMINEKLMAX 300MapPKOB U MHCEKTa-
prieB», OpraHM3oBaHHbIN YepKacCKUM ropofCcKnm 300MapKkom, MOCKOBCKM
300napkom u Pabouel rpynnoi no Ha3emMHbIM U MPeCcHOBOAHbIM 6ecrno3Bo-
HouHbiM EAPA3A (PTb EAPA3A). CemunHap npoxoaun ¢ 7 no 12 okta6pa 2013 .
B YepKacckom ropofckom 3oonapke. B Hem npuHanu yyactmne okosno 50 ge-
neraTos, NPeAcTaBnABLWNX 28 300MapKOB, YHUBEPCUTETOB U APYTUX OpraHu-
3auui BOCbMM rocyaapcTs: YkpauHbl, Poccun, benapycn, Y36eknctaHa, Utanun,
Weeunn, 3ctoHnn u JlatBumn. CemmHap cTan ABaxkabl 0OMIENHbIM — OH Obin
NATbIM MO OYepefHOCTU NpoBeAeHNA 1 coBnan ¢ gecatunetnem PIb EAPA3A,
ABNALENCA OfHMM U3 NHULNATOPOB U OPraHN3aToOpPOB NPOBeAeHUA STUX ce-
MUHapoB. Heo6xoauMo O0TMeTUTb, UTO BCe NpeALlecTByoLie CeMUHAPbI NPOo-
BOAMNNCH B I. MoCKBe Ha 6a3e MOCKOBCKOro 300MapkKa.

lfopop Yepkaccol He cryyaiiHo 6bi BbibpaH KoHdepeHumein EAPA3A mectom
[ANA NPOBefEeHNA 3TOro ceMrHapa. YepKaccKuim ropoackon 300napk 3aHMmaeT
NNANPYIOLLYIO MO3ULMIO CPeAM roCy[apCTBEHHbIX 300MapKoB YKpaurHbl B dop-
MVPOBAHUM KOMeKunn 6eCno3BOHOYHBIX XUBOTHbIX (ceivac 3hecb cogep-
Xuntca 6onee 80 BMAOB 6€CMO3BOHOUHDIX), X Pa3BEAEHMM 1 SKCMIOHMPOBAHWN.
T0 OfMH 13 Hanbonee AVHAMUYHO Pa3BMBAOLLMXCA 300MAPKOB YKParHbI, BXO-
AWM B UMCNO akTrBHbIX uneHoB EAPA3A 1 ee Paboueli rpynnbl no 6ecno3so-
HOYHbIM. [103TOMY BCEM YYaCTHUKAM CeMUHapa Oblio NOIe3HO 03HAKOMUTBLCA
C ero onblITOM CO34aHNA HOBbIX KCNO3MLNIA BECNO3BOHOUHbIX U BHEAPEHUA
|Pa3HOO6Pa3HbIX MHHOBALMI 11 OPUTMHANbHbBIX UAEN.
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becno3BoHOYHbIe XMBOTHbIE B KONEKLNAX 300MapKOB U UHCEKTapueB

B LepeMoHUM OTKpLITUA ceMMHapa NPUHUMaNM yyacTme nepsblil 3aMecTu-
TeNlb FOpOACKOro rofioBbl Buktop bessybeHko n anpekTop [denaptameHTa 06-
pa3oBaHMA 1 ryMaHUTapHOM nonuTukn Yepkacckoro ropcoseta MapuHa ba-
KfiaHoBa, 0OpaTMBLUMECA C NPUBETCTBEHHbIM CJIOBOM K YYacTHMKaM ceMUHapa.
Mepen yyacTHMKamMM BbICTYNWAN OPraHM3aTopbl CeMUHapa: AnpexkTop Yepkac-
CKoro ropopfckoro 3oonapka EsreHnin BaH u ero 3amectutenb AHgpeit JlagHoB,
ncnonHuTenbHbi cekpeTapb EAPA3A TatbAHa BeplwnHuHa, nepegasLias yyacT-
HUKam cemunHapa npueeTtcTeue npesuaeHta EAPA3A n npesnpgeHta Mockos-
CKOro 300mMapkKa akagemurika PAEH Bnagumunpa CnviyuHa, npeacepatenb Pabouer
rpynmnbl MO Ha3eMHbIM 1 MPEeCHOBOAHbIM 6ecrno3BoHouYHbIM EAPA3A, 3aBepgy-
oM oTAenomM sHTomonorun Mockosckoro 3oonapka Muixavnn bepesun, a Takxe
OCHoOBaTeNb U [UPEKTOP OAHOTO U3 KPYMHenwwmnx nHcektapmes EBponbl — My3esn
XMBbIX HACEKOMbIX «3Canonunc» B UTanbaHCKOM I. [Magysa g-p SHuo MopetTo.

CemmHapbl No 6ecno3soHoYHbIM EAPA3A ABRAIOTCA BaXKHbIMU HayUYHO-MeToAN-
UECKMMM 1 YUYEOHBIMI MePOMPUATAAMY, MO3BOAAIOLWMMM UX YHACTHKaM OOMeHN-
BaTbCA NMPAKTNYECKKM OMbITOM, MOJTyYaTb HEOOXOAMMbIE 3HAHVA 1 NPeACTaBATb
1 obcyxpaTb pesynbTaTbl CBOEl PaboTbl 1 MPOEKTOB C 6eCrO3BOHOYHbIMM B 300-
TEXHUYECKOW, BEeTepVHaPHOW, 06pa3oBaTesibHON 1 MPUPOLOOXPAHHON 00MacTsaX.
Ha cemvHape obcy»kaanvcb pasnuuHble akTyanbHble BOMPOCHI, CBA3aHHbIe C Gop-
MVPOBaHVEM W Pa3BUTUEM KOSINEKLIMIN XKNBbIX HA3EMHbIX M MPECHOBOAHBIX 6ecrnos-
BOHOYHbIX »MBOTHbIX B 300MapKax 1 MHCEKTapusAX, coaepxaHeM 1 passefeHriem
6ecno3BOHOYHbIX B TAOOPATOPHbIX YCIOBUAX, ANArHOCTUKON 1 NPOPUIAKTAKON
1x 3a60neBaHNiA, CO3AAHNEM SKOOr0-06Pa3oBaTeNIbHbIX SKCMO3ULINIA, @ TaKXKe Co-
XpaHeHVeM pefKrX N McYe3atoLLMX BUAOB 6eCcrio3BOHOYHbIX. B Lieniom Tembl 6onee
yem 30 AOK/MAAOB OTPaXKanuM pacTyLmin BO MHOTUX CTpaHax UHTepec Kk 6ecno3go-
HOUHBIM B CBA3M C X OFPOMHbIM 610ChEPHBIM 1 F'yMaHWUTapPHbIM 3HaUeHreMm. YuacT-
HVKam ceMmHapa 6blin BpyyeHbl cepTdUKaTbl, NOATBEPKAAIOLME NOBbILLEHNE
UX KBaNIMPUKaLmm, N KOMMIEKTbI OPUTMHANbHBIX CYyBEHVPOB. OUeHb MHTEPECHbIM
1 NOYYMTENbHBIM ObINIO 3HAKOMCTBO C HOBbIMY SKCMO3ULMAMUN 6ECMO3BOHOYHbIX
YepKkacckoro 3oomnapKka, 0CO6eHHO MoceLieHe OPUMMHANbHOWM 3KCMO3ULMM
«AHrkop-Bat — yauBuTenbHbIN MUP TPOMMKOBY», OTKPbIBLUENCA B aBrycte 2013 1.
B PEKOHCTPYMPOBaHHOW OpaHXepee B ropOACKOM AETCKOM Napke. 3aBepLumnsica ce-
MWHAP 3aXBaTblBAIOLLEN IKCKYPCMEN NO XMBOMUCHbIM MecTaM YepKaLlmHb.

NHbopmaLma o cemmHape 6bina pasmelleHa Ha obuLManbHbIX UHTEPHET-NOP-
Tanax UCrosIHMTENbHbIX OPraHoB BRacTu I. Yepkaccobl 1 lenapTameHTa o6paso-
BaHWA 1 ryMaHUTapHOW NoAnTUKKN Yepkacckoro ropcoserta. [NposeaeHne Mexpay-
HapOJHOro cemMrHapa WMPOKO ocBellanu pernoHanbHble CMU, otmeTuBLUME, YTO
3TO CTaNo BaXKHbIM COObITMEM 1A T. YepKaccbl, KoTopoe byfeT cnocobcTBoBaTb He
TONbKO Nonynapusaumm Yepkacckoro 300napka, Ho U pasBUTUIO LUIMPOKMX CBA3EN
Mexzy 300MapKamu 1 X COBMECTHbIM YCUMAM B COXPaHeH 61opa3Hoo6pasns.
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becno3BoHOYHbIE XXMBOTHbIE B KONNEKLMAX 300MapKOB 1 NHCeKTapueB

YUacTHUKA CEMUHapa OTMETUNIN MPEKPACHY0 OpraHM3almnio ceMmHapa
1 OTPOMHYI0 paboTy, NPOBEAEHHYI0 COTPYAHMKaMI YepKacckoro 3oonapka no
€ro NoJroTOBKe, 1 HAJOMNIO 3aMOMHSAT YepKacCKoe rocTenpuUMCTBO U ApYKe-
CKyI0 06CTaHOBKY, LLapyBLLYIO Ha NMPOTSKeHWU BCero ceMmHapa. CemmHap cocto-
Anca 6narofaps NOMOLLY, OKa3aHHOW YepKaccKM ropoAcKumM coBeToMm 1 Yep-
KaccKol 06/1acTHOW rocyAapCTBEHHOM aAMMHICTPaLIMEN ero opraH1u3aTopam.

Summary

ON THE FIFTH INTERNATIONAL WORKSHOP OF THE EARAZA
“INVERTEBRATES IN ZOO AND INSECTARIUM COLLECTIONS”
IN THE CHERKASY Z00, UKRAINE

Mikhail Berezin

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

The Fifth International Workshop “Invertebrates in Zoo and Insectarium
Collections” was organized by the Cherkasy Zoo, the Moscow Zoo and the Working
Group on Terrestrial and Freshwater Invertebrates of the Eurasian Regional Association
of Zoos and Aquariums (EARAZA). The workshop was held at the Cherkasy Zoo in
Ukraine, from October 7 to 12, 2013. It was dedicated to the 10th anniversary of the
Terrestrial and Freshwater Invertebrates Working Group of the EARAZA.

The participants represented 8 European and Asian states: Ukraine,
Russian Federation, Republic of Belarus, Latvia, Estonia, Italy, Sweden and
Uzbekistan. The Workshop was attended by more then 50 people, representing
28 organizations, including zoos, insectariums, exotariums and aquariums,
museums of natural science, state universities, academic and branch institutes
and centers and nature protecting, children’s and commercial organizations.

The Workshop focused on establishing and developing collections of
terrestrial and freshwater invertebrates at zoos and insectariums, husbandry
of various species in laboratories, disease prevention, creation of educational
exhibits, and conservation of rare and endangered invertebrates species.
In total, there were more then 30 reports presented, including multimedia
presentations, stand reports and new scientific-popular documentary about
butterflies.
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becno3BoHoYHbIe XXMBOTHbIE B KONEKLNAX 300M1apKOB 1 MHCEKTapheB
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becno3BoHoYHbIe XMBOTHbIE B KONEKLNAX 300M1apKOB U MHCeKTapheB

M e —

Pwnc. 2. MNpe3nanym oprkommteta cemnHapa: T.A. BepwmHuHa, EJ1. BaH
n A.l0. JlapHoB (poTo M.B. bepesnHa)

Fig. 2. Presidium of the Workshop Organizing Committee: T. Vershinina, E. Van
and A. Ladnov (foto by M. Berezin)

Puc. 3. Ha 3acegaHun cemnHapa (¢oTo E.FO. Tkauesoin)

Fig. 3. On session of the workshop (photo by E. Tkaceva)
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becno3BoHoYHbIe XXMBOTHbIE B KONEKLNAX 300M1apKOB 1 MHCEKTapheB

Puc. 4. YyacTHUKM cemmHapa Ha Npe3eHTaLmy HOBOM TPOMMUYECKON SKCNO3nLUn
Yepkacckoro 3oonapka «AHrkop-Bat» (poto M.B. bepesnHa)

Fig. 4. The participants of the Workshop on presentation of new tropical exhibition
of the Cherkasy Zoo “Angkor-Wat” (fhoto by M. Berezin)

Puc. 5. Ha skcnosnumm «AHrkop-Bat» (poTo E.F0. TkaueBolit)
Fig. 5. At the exhibition “Angkor -Wat” (photo E. Tkacheva)
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MEPBbIN OMbIT COMEPXKAHNA MANIOYHNKOB
B 300MAPKE YAMYPTUK

E.A. AppaweBa
3oonapk Yamyptuu, r. VxkeBck, Poccna

3oonapk YamypTtum 6bin oTKpbIT B 2008 T. [lepBOHaYanbHO ero 3Kcnosuyumsa
COCTOANA TOMbKO M3 OTKPbITbIX BOJIbEPOB, 1 B KOMEKLMY COAEPXKaNUCh Xn-
BOTHble CpeAHUX 1 ceBepHbIX WKNPOT. B 2010 r. 3aBepinnocb CTPOUTENbCTBO
KpynHoro naBunboHa «CTpaHa 06e3bsiH». Tak KakK paLMoH MHOTVX NPUMaToB
BKJIOYaET B Ce6s HaCeKoMbIX, NP NaBuUboHe BblNl CO3[aH MHCEeKTapuii ANns pas-
BefleHVA KOPMOBbIX 6eCno3BOHOUYHbIX. OfHOBPEMEHHO C 3TUM NOABMIACh BO3-
MO>XHOCTb 3HAKOMUTb NOCETUTENEN C HEKOTOPbIMU KPYMHbIMU 1 3bdEKTHBIMU
npeacTaBUTENAMY Knacca HaCeKOMbIX: MafiaraCkapCKUmim LWMNAWMMY Tapaka-
Hamu Gromphadorhina portentosa, nepeneTHoli capaHuyol Locusta migratoria,
30pobacom Zophobas morio n 1.4. Hacekomble 1CMosb30BannCh Ha KynbTMac-
COBbIX MEPONPUATUAX 1 3aHATUAX B AETCKMX cekuuax. MNocetutenn npoasnanm
BCe 60NbWNIN NHTEpPEC K 6eCrno3BOHOYHbBIM, U ObINO PELIeHO Pa3MecTUTb He-
CKOMbKO BUAOB B 3KCNO3nUMn «<MUp 3K30TUKU», TAe TaKXe coflepkaTtcs pen-
™M, amerubunm 1 HeKoTopble NTULbI.

B aBrycte 2012 r. KonneKkumo NONOAHUAN NaNOYHNKN, OQHAKO MePBbIA ONbIT
UX coflepKaHuUA oKaszanca HeyfauHbIM. bbina nprobpeTeHa napa pasHOKPbIbIX
nanoyHukoB Heteropteryx dilatata — nuumHKn 5-ro Bo3pacTta. [Mpy Hannuum
CBEXUNX KOPMOB OHU ObICTPO pa3BMBaNMCb U JOCTUMIN CTaQUN VIMAro OCeHbHo.
OfHaKO C HacTynaeHreM 3UMbl BO3HUKAN NPobsiemMbl C KOPMSIeHUEM Nasnoy-
HUKOB: OHW He el HU CyXU1e, HY 3aMOPOXKEHHble KOpMa. Yaanocb nepeBectu
MX Ha KOpMJIeHre rTMbUCKYCoM KUTalckum Hibiscus rosa-sinensis, Ho, oueBUAHO,
KOPM OKa3asncs HeNOAXOAALMM Af1A AaHHOTO B, 1 HaceKoMble nasu.

Tem He MeHee OblfIO peleHO NpPeanpPUHATL BTOPYIO NOMbITKY coaep-
XaHusa H. dilatata. B sHBape 2013 . 13 MockoBCKoOro 3oonapka 6bii10 nosny-
YyeHo 9 pa3HOBO3pPACTHbIX HUMP faHHOro BuAa. Kpome Toro, 6biim nonyyeHsbl
6oree HEMPUXOTNMBbIE BMADI: NaNOYHKK apTemuga Ramulus artemis — 3 HUMObI
1 3 umaro, Trachyaretaon carmelae — 18 pa3HOBO3pacTHbIX HUM, a TaKXKe Kpac-
HOKpblble NanoyHukn Phaenopharos khaoyaiensis — 5 Humd. K coxaneHuto, He
BCE HaceKoMble NnepeHecsv TPaHCMOPTUPOBKY: Y HEKOTOPbIX JIMYMHOK B 3TO
BpemA Hayanacb MHbKa, Y OHY NOrmobnu.

Mano4YHuKM 6bINN PasMeLLeHbl B CTEKNIAIHHbIE CaaKu pa3mepom 50%50%45 cm,
C CeTyaTol KpbIWKON 1 BeHTUnAUMen cboKy. B KauecTBe rpyHTa Ucrnosnb3o-
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BaJICA KOKOCOBbIV cybcTpaT. CafKu OCBELLANNCh TIOMUHECLEHTHBIMU SlaMMaMu.
[na nopoepaHnA BNa)KHOCTU CafKN eXelHEBHO OMNpPbICKMBANNCL TEMJION
ouunLLeHHo Bogon. KopmneHne nanoyHMKOB OCYLLECTBANIOCh 3aMOPOXKEH-
HbIMU ByO6OBbIMU NUCTbAMU. ManouHnkn H. dilatata LONONHUTENBHO NOAKAPM-
nMBanucb gybamu, NpopPOLLEHHBIMY 13 Xenyaen. YcrnelwHee BCEro nepexmnim
3umy Buabl R. artemis v H. dilatata. B mapTe 6bI10 NofyyeHO NepBoe NOTOM-
CTBO OT R. artemis. Bcero 3a nepuog ¢ MapTa Mo utosib 6bl10 3aperncTprUpoBaHoO
OKONO 6 BbIXOAO0B NIMYMHOK. K Hauany utoHa T. carmelae [OCTUIV CTagUK MMaro,
1 66NN 3aPUKCMPOBaHbI NepBble AlLeKknagKkun. 2 sksemnnapa P. khaoyaiensis
TaKKe JOCTUMIM MMaro K I, HO He Pa3MHOauCh.

JleTom npoBoannack paboTta no nog6bopy KOpMoBoW 6a3bl. 17151 3aMOpPO3KM
Ha 3umy 6binn BblGpaHbl fy6 Yepelwyatbin Quercus robur n WMNOBHKK Rosa sp.
JINcTbA ManviHbl 06bIKHOBEHHOW Rubus idaeus NanoyHVKY €N TONIbKO B CBEXEM
BMIE, @ 3aMOPOXKEHHbIE KaK KOPM He BOCMPWHMMaNu, Nno3ToMy MajnunHy pe-
LWMAN He 3aroTaBnueatb. Takxe y H. dilatata v T. carmelae 3adpukcmpoBanu xo-
poluyto noefaeMocTb aBoKago Persea americana n dukyca beHpgxamuHa Ficus
benjamina.

31IMOI1 Mbl MNAaHVPYeM NPOopPaLLMBaTb aBOKAA0, a TakKe Ay6 yepeluyaTbiii Mo
MeToauKe, npeasioxKeHHoW PvxcKmM 3oonormyecknum cagom (Hanonos, Poma,
2011). Kak JONOMHUTENbHbIV NCTOYHMK KOpMa OyfeT ncnonb3oBaTbcsa GpUKyc
benpxamnHa.

B uenom Hall nepBbIvi OMbIT COAePXKaHNA NaNIOYHUKOB OKa3asica JOCTaTOYHO
ycnewHbIM. [MaBHasA TPYAHOCTb, C KOTOPOW Mbl CTOMIKHY/INCH, 3TO KOPMJIeHUe
HaCeKoMbIX B 3VIMHUI Nepuogd. Ham yaanocb nogaep»k1mBatb NasiOYHUKOB Ha 3a-
MOPOXEHHBIX IMCTbAX Ay6a, OfHAKO NOTPEOHOCTb B CBEXKMX KOPMAX B 3IMHMI
nepuof oyeBngHa. Hamu 661710 3aMeUeHO, YTO NasIoOYHNKN, MOJTyYaBLUME 3VIMOA
CBeXuve NUCTbs fyba, nepeHecn AaHHbI Neproa nyylle, Yem nosyyaslume
TOJIbKO 3aMOPOXKEHHbIN KOPM.

Jintepartypa / References
1. Hanonoes A., Poma U., 2011. MeToanka NpopalinBaHua xenyfei B nomeweHmax
B 3UMHWI NEPUOZ C LENbIO NMOYUYEHNA CBEXEro PacTUTENIbHOMO KopMa // becno3BoHOUHble
XKMBOTHbIE B KOMEKLMAX 300MapKOB W MHCeKTapveB. MaT-nbl YeTsepToro mexayHap. cemmu-
Hapa, . MockBa, 18-23.10.2010 1. M.: Mockosckum 3oonapk. C. 151-154.
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Summary

THE FIRST EXPERIENCE OF KEEPING STICK INSECTS
IN THE STATE ZOOLOGICAL PARK OF UDMURTIA

Yekaterina Ardasheva
The Zoo of Udmurtia, Izhevsk, Russia

The Zoo of Udmurtia was opened in 2008. Originally its display consisted
only of opened enclosures. The animal collection consisted of animals from
middle and north latitudes. The building of large pavilion “Monkeys’ country”
was finished in 2010. As food ration for many monkeys and apes includes in-
sects, then there was created an insectarium for the purpose of breeding feed
invertebrates. At the same time it became possible to present to the visitors
some representatives of the class of insects: hissing roaches (Gromphadorhina
portentosa), migratory locusts (Locusta migratoria), superworms (Zophobas
morio) etc.

Insects were used at mass-cultural events and kid workshops. Visitors paid
great attention to inverterbrates that is why it was decided to display some spe-
cies at the exhibition “the World of exotic” where some reptiles, amphibian and
birds are kept.

The collection was recruited with stick insects in 2012, but the first experi-
ence of their keeping turned out to be unlucky. A pair of heteropterous stick in-
sects (Heteropteryx dilatata) (larva of 5th stars) was acquired. While having fresh
food they developed quickly and reached an imago stage in autumn. However
in winter difficulties with feeding the stick insects appeared. They ate neither
dry nor frozen feed. We managed to use shoe flower (Hibiscus rosa-sinensis) as
food. But, obviously, this food turned to be not appropriate for this specie and
insects died.

Nevertheless we decided to take the second attempt of keeping stick insects
(H. dilatata). 9 uneven-aged nymphs of this specie were got from the Moscow
zoo in January, 2013. Besides, we got more unpretentious species: Vietnamese
stick insects (Ramulus artemis) (3 nymphs and 3 imagoes), Trachyaretaon car-
melae (18 uneven-aged nymphs) as well as Bud wing stick insects (Phaeno-
pharos khaoyaiensis) (5 nymphs). Unfortunately not all of them survived during
transportation. Some of larvae had molting started and they died.
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Stick insects were placed in glass boxes 50¥50*45 cm in size. The boxes have
netted cover and sideway ventilation. Coconut substance was used as sub-soil.
The boxes were lighted with luminous tube lamp. For maintaining humidity
the boxes were sprinkled with warm purified water daily. Stick insects were fed
with frozen oak leaves. H. dilatata were additionally fed with oaks couched from
acorns.

R. artemis and H. dilatata survived winter the most successfully. The first off-
spring was got from R. artemis. It was registered 6 larvae outcomes at the pe-
riod since March till July. By the beginning of June T. carmelae became imago
and the first egg-laying were fixed. Two samples of P. khaoyaiensis also became
imago by July but they didn’t breed.

Some activity for preparing food base was conducted in summer. English
oak (Quercus robur) and briar (Rosa sp.) were chosen as feed to be frozen. Red
raspberry leaves (Rubus idaeus) were eaten by stick insects when fresh, but this
kind of food was ignored when being frozen. That is why it was decided not
to store red raspberry up. Also H. dilatata and T. carmelae ate avocado (Persea
americana) and waringin (Ficus benjamina) well.

In winter we are going to couch avocado seeds and English oak by method
proposed by Riga Zoo (Napolov, Roma, 2011). Waringin is going to be used as
additional food.

In general our first experience of keeping stick insects turned to be suc-
cessful. The main difficulty occurred was feeding insects in winter. We managed
to feed them with frozen leaves in winter but necessity in fresh forage is ob-
vious. It was mentioned that stick insects, which got fresh oak leaves in winter,
bore this period better than those who got only frozen forage.
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MEPCMEKTUBbI UCMONb30BAHIA
KOMMOCTHbIX YEPBEM
EISENIA FETIDA (SAVIGNY, 1926)

W DENDROBAENA VENETA ROSA, 1893

A.W. bactpakoB

WNHcTuTyT npobnem skonoruu v asontounn um. A.H. Ceseproa PAH,
r. MockBa, Poccus

BepmMurKkomnocTupoBaHue npenctaBnsaeT cobom TEXHONOTMI0 NCKYCCTBEH-
HOro pa3BefeHnsa AOXKAEBbIX UepBel ANa nepepaboTKn pasfMyHbIX OpraHmuye-
CKMX OTXO[OB B BEPMUKOMMOCT (6rorymyc) — BbicokoadpdekTmBHoe ynobpeHue,
CNnoco6CTBYOLLEE BOCCTAHOBEHMIO MIOA0POANA NoUB. K TOMY e camu yepsu
MOTYT ObITb MCMONb30BaHbI B KaUeCTBe KOPMa [N MHOTUX XMBOTHbIX, TaK Kak
00nagatoT BbICOKUMW NUTATESIbHbIMU CBOMCTBAMM.

BepmnkoMmnocTupoBaHme nonyymsno pacnpocTpaHeHue B cepenHe XX B.
B CLWA, B 1970-X IT. — B €BpPOMNENCKUX CTpaHax, a Ha TeppuTopumn GbiBLLIETO
CCCP - B 1989 1. (MenbHuK, 2013). B HacToALEee Bpems 3TO OAHO 13 Hanbonee
|Pa3BMBaOLWMXCA HAaNpaB/ieHWI A BMOTEXHOIOMUK, NO3BONsAOLLIee pewaTb Npo-
6nembl NepepaboTKM OTXOAOB PA3NYHbIX OTPAC/IEN NPOMbILLIIEHHOCTU U CeNb-
ckoro xo3anctea (CtpuraHoBa, bapHe, 2005).

B cTpaHax ¢ ymepeHHbIM KNMMATOM CaMbIMV PAacnpOCTPaHEHHbIMY BMUAAMMN
foxpaeBblx yepBen asnaAwTcs Eisenia fetida n Dendrobaena veneta. OHu nerko
afanTUPYIOTCA K LUMPOKOMY CMEKTPY M3MEHEHUI OKpY»KatoLel cpefibl 1 pas-
NIMYHBIM TUMAM MKULLEeBbIX Cy6CTpaToB. K HacTosLleMy BpeMeHU HakomnmneHo
OrPOMHOE YnCIo PaboT, KacaloLWmXCcst 6MONOrMK N KOOI 3TUX BUAOB, KakK
B NabopaTOPHbIX KySbTypax, Tak U Npu NpoMmblLLIIEHHOM pa3BefeHun (TUTos,
2012; Lee, 1985).

Mpy BEPMUKYNBTUBUPOBAHUMN Ha OTKPLITOM BO34yXe KOMMOCTUPYeMble Cy6-
CTpaTbl MOMELLAIT B TpaHLWeun nnbo popmmpytoT 6ypTbl unm rpagbl. B nomelue-
HUAX NCMONb3YTCA MHOTOAPYCHbIE CTENNAXN C ALMKaMU UK noTKamu. Tpagu-
LMOHHBbIMU cybCcTpaTamy 4j1s BEPMUKOMMOCTUPOBAHNA ABNATCA PasfnyHble
BapVaHTbl CMecei HaBo3a C Ao6aBIeHMEM LeNtoI03HbIX HanonHuTenen (co-
noma, bymara). Heo6xoanMo 1Ccnonb30BaTh BblIEXABLUNNCA HABO3.

[lns 6bICTPOro pocTa 1 PasMHOXEHWA KOMMOCTHBIX YepBell HY>KHO nogaep-
XMBaTb onpegeneHHble ycnoBus cpefbl. K uncny ocHoBHbIX GaKTopoB, OKasbl-
BaOLUX BUAHNE HA PENPOAYKTUBHY CNOCOBHOCTD 1 BbIXKMBAEMOCTb UepBel,
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MOXHO OTHECTU: TeMMnepaTypy, BNaXHOCTb, pH, ToNWMHY cnos cybcTpaTa, as-
pauuio cybcTpata, NIOTHOCTb NMOMNYAALUN YepBeld, BO3pacTHOW cocTas. Knio-
ueBble NMapameTPbl Cpefbl U XapakTepUCTMKIN YepBel npecTaBneHbl B Tab.

YT06bl OTAENNTL YepBell OT Buorymyca, HeobxogMmo cOoKy v CBepxy Ho-
NOXUTb CBEXMI CYOCTPaT, B KOTOPBIV YepBU NMOCTENEHHO NepexoaaT. Yepes
3-5 OgHel cBeXuin cybCTpaT C nepellefLlei B HEro Maccoli YepBeil N3BJIEKAIOT.
[lnAa nonHoro nepexopa yepsel 3Ty npouenypy Heo6Xo[MMO NOBTOPATb He-
CKONbKo pa3. MNepelelunx YyepBei 3acensatoT B CBEXUIA Cy6CTpaT, a briorymyc
npocenBaloT U GacyioT ANA XpaHeHUA.

Ta6nuua / Table

OcHOBHble NapameTpbl cpefbl U 6Gronornyeckme xapakKTepnucTukm
ABYX BUAOB uepBei

The main parameters of environment and biological characteristics
of two worm species

Xapaktepuctukn / Characteristics Eisenia fetida | Dendrobaena veneta
CpenHuii Beg, 1/ Average weight, g 0,55 0,92
Monoso3penoctb (Hu) / Sexual maturity (days) 28-30 65
/IHKy6aLMOHHDI! Nepuog KOKOHOB (gHU) / 18-26 42
The incubation period of cocoons (days)
CpepHee KonMyecTBo Yepseli B KOKOHe / 2,5-3,8 11
Average number of worms per cocoon
Mu3HenHbiit uukn (anw) / Life cycle (days) 45-51 100-150
OnTumanbHas Temneparypa, °C/ +25 +25
The optimum temperature, °C
OnTumanbHas 0THOCUTeNbHaA BIAaXHOCTb, % / 80-85% 75%
The optimum relative humidity, %

Ncnonb3oBaHre BEPMUKYIBbTYPbI B YCJIOBUSIX 300/10TMYECKUX MAapPKOB fAB-
NAETCs OYeHb NepcrneKkTMBHbIM. O4HOBPEMEHHO MOXKHO YTUIN3MPOBATH HABO3
TPaBOALHbIX XMBOTHBIX 1 MOJTyYaTb GIOMACCY YepBel Ha KOPM >KUBOTHbIM. Mo-
NyYeHHbI BMOTryMyC MOXHO VCMOJb30BaTb AJIA O3€/IEHEHA TEPPUTOPUN.

Jintepartypa / References

1. MenobHuk U.A., 2013. BepmuKynbTUBIPOBaHHUeE: UCTOPUA, BOCTUXeHNA, MUbI, nepcnekTiBa // 3-8 Mexay-
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Summary

THE PROSPECTS USE OF EARTHWORMS EISENIA FETIDA
(SAVIGNY, 1926) U DENDROBAENA VENETA ROSA, 1893

Alexander Bastrakov
A.N. Severtsov Institute of Ecology and Evolution of RAS, Moscow, Russia

Vermicomposting is the technology of artificial breeding earthworms for
processing various organic wastes. Vermicompost is a highly effective fertilizer
contributes to the restoration of soil fertility. Also the worms may be used as
feed for many animals, as have a high nutritional value.

Technology vermicomposting spread in the middle of the XX century
in the United States. In the 70°s - in European countries and in the former
Soviet Union - in 1989. Currently, it is one of the fastest growing areas of
biotechnology that address the problem of waste management in various
industries and agriculture.

The most common objects in temperate countries are earthworms Eisenia
fetida and Dendrobaena veneta. These species can be easily adapted to a
wide range of environmental changes and different types of food substrates.
At present time, there is a large number of works relating to the biology and
ecology of these species, both in laboratory cultures and in commercial
breeding.

When vermicomposting outdoors organic material placed in a trench or
form windrows or ridges (Windrow vermicomposting system). The premises are
used stacked shelves with boxes (Box vermicomposting system). The substrates
for vermicomposting are various of manure mixtures and cellulosic fillers (straw,
paper). You must use a mature manure.
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The main factors affecting the reproductive capacity and survival of worms
include: temperature, humidity, pH, thickness of the substrate, the substrate
aeration, the density of earthworm populations, age structure. Key parameters
of the environment and features worms are shown in Table 1.

To separate the worms from the vermicompost to the side or on top of a
fresh report to the substrate to which the worms gradually migrated. After 3-5
days of fresh substrate with him passed into a mass of worms recovered. For a
complete transition of worms this procedure must be repeated several times.
The worms inhabit a fresh substrate, and vermicompost sieved and packed for
storage.

The use of vermiculture in Zoo is very promising. At the same time can be
disposed of dung of herbivores and get worms biomass for animal feed. The
vermicompost can be used for landscaping.
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TPOMWYECKOE CAPAHYOBOE AULARCHES MILIARIS (L., 1758)
(ORTHOPTERA: PYRGOMORPHIDAE) B YCJ10BUAX UHCEKTAPUA
I EF'0 3BYKOBBIE CUTHAJIbI

A.A. beHepuKTOB
Kadenpa sHtomonoruun MI'y um. M.B. JlomoHocoBa, r. MockBa, Poccus

KpynHoe (anvHa Tena okono 5-7 cm) v BHelwHe 3pPpeKTHOE capaHUoBOe
aynapxec NpocoBuHbIN (OYKB., «ycbiMaHHbIA Npocom»), Aularches miliaris
(L., 1758), pacnpocTtpaHeHo B cTpaHax lOxHonm 1 K0ro-BoctouHon Asnn: ot MNMakn-
ctaHa u IHamn Ha 3anage po Nanya Hosow BuHen n CONOMOHOBbLIX OCTPOBOB
Ha BOCTOKe. Ero KOHTpacTHasA oKpacka C NpUCyTCTBUEM YEPHOTO, CUHETO, Xef-
TOro, OPaHXeBOro 1 PO30BOro LUBeToB (puc. 1) npeaynpeKaaeT XMLLHUKOB O He-
CbeJoO6HOCTU. B MOMEHT 0nacHOCT HaceKoMoe U3faeT LWUMALUIA 3BYK 1 Bblfe-
NAeT U3 0cobblX OTBEPCTUI B 06M1aCTU FPyAN CUSIbHO U HEMPUATHO MaxHYLLYio
neHy ¢ 601bLUUM KONMYECTBOM My3bIPbKOB (pu1c. 2). Bce 3T0 B COBOKYNHOCTU sB-
nsaetca 3bdeKTMBHOM 3alUTON, NO3BONALLEN HACEKOMOMY BECTU OTKPbITbIN,
MeLJSINTENbHbIA 00pa3 XN3HU, MefJIeHHO nepenosn3as C BETKU Ha BeTKY. BmecTe
C TeM M CaMUbl, 1 CAMKM UMEIOT XOPOLLO Pa3BUTbIN KPbIIOBOW anmnapar, YTo no-
3BONIAET 1M COBepLUaThb NepesiéTbl Ha HeborblUMe PacCTOAHMA.

OT eQUHCTBEHHOW OMNNOAOTBOPEHHON CaMKW, NPUBE3EHHON B I. MOCKBY U3
fOro-BoctouHoro TaunaHga oceHbto 2009 r. Hawmm Konneron B.A. [pomeHKo, yaa-
NOCb NOAYYMTb KNagKy, Kotopasa rnepesnmoBsana. B anpene 2010 r. u3 Heé BbIwn
KpyrHble, 7-8 MM, TMYNHKK. HacekoMmble coaep<anuncb B NPOCTOPHOM Teppapuyme
pasmepom 79%*27%32 cm, pa3meLEHHOM Ha NOLOKOHHUKE, MPOorpeBaeMoM Cof-
HeYHbIM CBETOM € 9 A0 14 u. 1eTOM 1 JOMNONHUTENBHO OCBELLEHHOM BHYTPY ABYMA
noMuHecueHTHbIMK 15 BT namnamm 6enoro ceeta J1b-15, a TakxKe AByMA Heproc-
GeperatowyMm namnamm «3pa» SP-26-842-E27 (26 BT, 4200 K, 1700 nim) B TeueHue 8
Yacos. [1pu Takom cogepaHum TemnepaTypa AHEM Morna goxoautb ao +30-35 °C,
onyckaacb Houbto Ao +20-25 °C. [louBy, yNOXeHHYI0 C/loeM 7 CM, YBaXKHANN Mo
Mepe NPOocCbIXaHWA, NoOAAepKMBas B TeppapuryMe NOBbILLEHHYIO BNAXKHOCTb.

Hacekomble oxOTHO noepanu NUCTba yepémyxu (Padus sp.), ManuHbl 1 exe-
BUKW (Rubus spp.). Ha aTom paumoHe A. miliaris copep»anca noctosHHo. B ce-
peavHe niofA HacekoMble nepenuHAnmM Ha nmaro. CnapvBaHmne U oTKNagka
KyOblLLeK NPOXOAUIM Ao OKTAGPA-HOADOPSA, a B ilekabpe nornbno nocnegHee ca-
paHyoBoe. 3MMOBKa KNafoK OCYLLeCTBAANACh B TOM e Teppapuyme npu Temne-
patype AHéM +18-22 °C 1 Houblo +12-16 °C Nnpu OCBELLEHUN TONTbKO AHEBHbIM
ceeToM 1 namnamu J1b-15, yBna>kHeHre NoyBbl MPOBOAWM Pa3 B HeAento.
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Puc. 1. BHewHuin Bug camua Aularches miliaris (L.) (poTo A. beHeanKkTOBa)
Fig. 1. General view of the male Aularches miliaris (L.) (photo by A. Benediktov)

Puc. 2. BbigeneHue neHbl y noTpeBoXKeHHoW camku A. miliaris (doTo A. beHepnKTOBA)

Fig. 2. Selection of foam disturbed females A. miliaris (photo by A. Benediktov)
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11 anpena 2011 r. nOABUANCH INYMHKN BTOPOro NokoneHus. Vx passutue go
MIMaro 3aHAI0 OKOJO TPEX MecCALEeB: MMHbKa Ha |l Bo3pacT oTmeueHa 24 anpens,
Ha lll Bo3pacTt - 13 mas, Ha IV Bo3pacT - 23 mas, Ha V Bo3pacT — 8 uioHsA, Ha VI
BO3pacT — 21 MIOHSA, MMaro NoABWIOCh B Havane-cepefniHe uions. Takum o6-
pa3om, O AOCTUKEHUA B3POCSIOr0O COCTOAHMA NpoLo 6 nnHek (puc. 3). Bropoe
nokoneHue A. miliaris 66110 6051€€ MHOTOUKCIIEHHO Y COCTAaBUIIO HE MEHEE ABYX
[leCATKOB 0CObel.

BO3pacT
I o oo I \'

srER

Puc. 3. 3k3yBuu |-VI Bo3pactoB Humd A. miliaris (oto A. beHegmkToBa)

Fig. 3. Exuvia of I-VI nymphs ages A. miliaris (photo by A. Benediktov)

3a BCé Bpema copeprkaHua A. miliaris yaanocb nonyuyntb Tpu NOKoONeHUA
(2010, 2011 1 2012 rr.), Npu4Yém nocnegHee ObIIO CaMOe MHOFOYNCSIEHHOE
(6onee 200 ocoben). Cpean 3TUx 0cobein Habnwganca LBETOBONM NONMMOpP-
$13M B OKpacke nepeaHeCnHKN, KOTopas Morsa ObiTb B pa3fiuHOM CTeneHu
C XEénTbiM uBeTOM (puc. 4). Becb npouecc pasBUTUA TPETbEFO MOKOJIEHUA
NpoxoAun B CXOA4Hble C NPeablayLWUMI NMOKOMEHUAMMN CPOKMK: OTPOXKAEHNE
B anperne, K cepeamnHe 1onsa nosBiieHre B3POC/bIX HACEKOMbIX, ClaprBaHune
1 OTKNafKa KyOblleK 10 NO3[HEN OCEHV, OTMUPaHKE K AeKabplo.

KynbTypa HeoxugaHHo norvnbna nocne gonaron U XonogHom 3umbl 2012-
2013 rr., KOrga BECHOW He NOCIeA0BaN0 OTPOXKAEHME NINYNHOK. [PUYMHbBI 3TOFO
Heun3BeCTHbI. B nioHe 3emns 6bina NpocesHa, HO KYObILWKY B Hell He OGHAPYKeHb.

Mpw HabnogeHM 3a NOBeIEHEM ayNlapXeca BrepBble 3aperncTprpoBaHbl,
npoaHanun3npoBaHbl N ONMCaHbl CTPUAYNAUNOHHbIE aKyCTUUYECKME CUTHANbI
[BYX CaMLOB 13 BTOPOro NOKOAEHNA. 3ByKM oLunbPOBbIBaNIY HA MUHUANCK-pe-
kKopaep Sony Hi-MD Walkman MZ-RH 910 (20-20000 I'u) ¢ 21eKTPeTHbIM KOH-
[AeHcaTopHbIM MUKpodoHom (100-16000 ).
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i

Puic. 4. Cameu A. miliaris ¢ »enTbim LUBETOM Ha NepefHecnuHKe (doTo A. beHeanKTOBa)
Fig. 4. The male A. miliaris with yellow on the pronotum (photo by A. Benediktov)

100 ms

Puc. 5-9. Ocumnnorpammbl 3ByKOBbIX CUrHaoB caMuoB A. miliaris: 5 - KopoTKne AByx-
nynbcoBble cepuu; 6-9 — npopomkmTenbHble cepun. Temnepatypa: +29 °C

Fig. 5-9. Oscillogramms of stridulatory wings sound of the male A. miliaris: 5 - short two-
pulses series; 6-9 — large series. Temperature: +29 °C

O6pa60TKy CUTHaJI0B NpoBOAUNIN Ha KOMMbloTepe. 3B)/KI/I Bocnpounssoaunn
CcamMmel, cnpA Ha pacTeHnn, TpeHnem KpblibeB O HaaKpblJlbA B CZTIOXKEHHOM MO-
JIOXKeHNKN, YTO XOpOoLlo 6bI510 BUAHO c3aan. MoxHo 6bl510 BblAeNNTb ABa pa3HbIX
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curHana. MNepbi (puc. 5) — KOPOTKME ABYXNYNbCOBbIE CEPUN AIUTENBHOCTbLIO
0oKono 66 mc. Bropoi (puc. 6-9) — npogomkuTenbHble cepum 13 6-16 (Yae 12-
14) YepenyoLMXCS BbICOKO- M HU3KOAMIIUTYAHBIX MYSbCOB, OOLLEN ASINTENBHO-
ctbto 120-570 mc (Yale 200-270 mc). Takumum curHanamm camubl A. miliaris ne-
PEKNMKANNCh MeXXay cobol B rpynmax, He Bblpa)kas HUKaKoW ABHOW arpeccum.

ABTOp BblpaxaeT bnarogapHocTb B.A. [pomeHKko 3a goctaBky A. miliaris
B I. MockBy, a Takxe A.lN. MuxaneHko (botcag MI'Y) 3a nomollb B BefeHUN
KynbTypbl.

Summary

NORTHERN SPOTTED GRASSHOPPER AULARCHES MILIARIS
(L., 1758) (ORTHOPTERA: PYRGOMORPHIDAE)
IN INSECTARIUM AND ITS ACOUSTICAL SIGNALS

Dr. Alexander Benediktov
Entomology Dept. of Moscow State University, Moscow, Russia

We are very grateful to V.A. Gromenko, who brought us a female of
Northern Spotted Grasshopper Aularches miliaris (L.), at the end of 2009 from
Southeastern Thailand. Female was fertilized; she laid out eggs to the soil and
then died. The soil was moisturized irregularly and often stayed half-dried all of
winter and spring time. The day temperature was +18-22 °C, at night +12-16 °C.

The first’s larvas were found in the first week of May 2010. On the
recommendation of A. Mikhailenko (Botanic Garden of MSU) they were fed
with leaves of bird cherry (Padus sp.), raspberry and blackberry (Rubus spp.).
The conditions of keeping larva’s were following: terrarium proportions -
79%27%*32 cm; temperature — day +30-35 °C, night +20-25 °C; 8-houres/day of
illumination by two luminescent white light 15W lamps and two energy-saving
“Era” SP-26-842-E27 (26W, 4200K, 1700Lm) lamps; one day a week moisturizing
of soil. With these conditions we succeeded to raise imago by July. In December
all the insects are died.

The three generations are received: 2010, 2011 and 2012 (fig. 1-4). All
periods of development was similar: hatching — in April, imago - in July, death -
in November-December. Acoustical stridulatory wings signals of the male’s
A. miliaris are described for the first time. Oscillogramms are presented (fig. 5-9).
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AECATUNETUE PABOYEN TPYNMbI 110 HA3EMHBIM
W NPECHOBOJHbIM BECI103BOHOYHbIM EAPA3A -
UTOT N NEPCMEKTUBDI

M.B. bepe3un, T.A. BepmnHuna

Pabouas rpynmna no Ha3eMHbIM 11 TPECHOBOAHBIM 6eCno3BOHOUYHbIM EAPA3A,
MockoBckunin 3oonapk, r. MockBa, Poccus

WcTopusa nybnmyHbIX SKCNO3nLMIA HAcCEKOMbIX OXBaTbIBaEeT yxke bonee 200 neT.
B KoHLe XX B. MHTepec K 6eCrno3BOHOYHbIM 3HAUUTESIBHO BO3POC BO MHOTUX CTPaHaX
EBponbl, CeBepHomn Amepuku, KOro-BoctouHom A3nm 1 npogosmkaeT pacnpocTpa-
HATbCA U PacLLUMPATLCA MO Bcemy MUpPY. B HacToALLee Bpemsa B 55 cTpaHax mypa opra-
HI30BaHO Yy»e 0Komno 500 pa3nmyHbIX rocyapCTBEHHbBIX 1 YaCTHBIX MOCTOAHHbIX KC-
no3nLuin 6ecrno3BOHOUHbIX, BKJItOUas UHCEKTapuK, AoMa 6abouek 1 cafibl 6abouek.

MocKoBcKMIA 300MapkK 6b11 NepBbIM B Poccum 1 ogHmM 13 nepBbix B EBpone,
rae 6bIM NOHATLI 3HAUEHUe Y NEPCNEKTUBBI SKCMO3ULMIA HACEKOMBIX 1 APYTUX
6eCcno3BOHOYHbIX XXMBOTHbIX N1 SKOJIOMMYECKOro NPOCBEeLLeHNA HaceneHun
1 6onee NOMHON [EMOHCTPALMN Pa3HOOOPa3MA U UCTOPUYECKOTO Pa3BUTUA
YKMBOTHOIO MMpa. icTopra S3KCNOHNPOBaHUsA 6eCno3BOHOYHbIX B HEM OXBaTbl-
BaeT 145-neTHuin nepnog. CoBpeMeHHbI OTAEN SHTOMOSIOTUK, UITN UHCEKTAPUNA,
BefleT CBOK nctopmio € 1999 .

COTPYAHUKMN MHCEKTAPWA, BbIMOJSHAS OCHOBHYIO 3aflauy Mo CHabXeHuto 30-
onapka KOpMOBbIM/ HaCeKOMbIMU, MO CBOEW MHMLMATNBE CO3AaBanu 1 Kor-
NeKuMo HazeMHbIX 6eCr03BOHOYHbBIX C OpUeHTaumell Ha ux nabopaTopHoe
pa3BepeHue. B 2000 r. npu nogaepkke ncnonHutenbHom anpekuum EAPA3A
Ha ee ocHOBe Oblna co3fjaHa NoCTOAHHAsA SKOJIOro-NpPoCBeTUTEeNIbHAA SKCMO-
3ULMSA KMBbIX HAa3€MHbIX 1 NPECHOBOAHbIX 6€CNO3BOHOUHbIX — BblCTaBKa «/H-
cekTonuA», NpeacTaBasollan ogHoBpemMmeHHO 40-50 BUAOB XUBbIX 6ecnos-
BOHOUHbIX. OHa 4O CUX MOP BbINOJIHAET CBOM 0b6pa3oBaTenbHble GYHKLUNK
1 Nonb3yeTcs 60MbWMM BHUMAHMEM Y NOCeTUTeNeN 1 CreLuanicTos.

B cBA3M € 60NbLWIVIM UHTEPECOM KOMEr 13 Pa3fINYHbIX OpraHmM3aLmi K npo-
eKTy «/IHceKTONMA» Y COTPYAHMKOB MOCKOBCKOIo 300MapKa NoABmiacb HacTos-
TesibHas NOTPeObHOCTb PAaCNPOCTPAHUTbL STOT OMbIT U B ApYrue 300napku Poccmm
1 cTpaH CHI, rge Konnekumin n 3KCno3numin 6ecrno3BoHOUYHbIX eLle NpPakTUYecKn
He 6blI0 NN OHU TONbKO 3apoXAanuch. Tak BO3HMKNA uaes nposeaeHns B Mo-
CKOBCKOM 300MapKe ceMrHapa no opraHn3aLmm 3KCNo3nuuin u Kkonnekuun bec-
NMO3BOHOYHbIX, KOTOpas 6blla BHOBb NnogaeprkaHa anpekunern EAPA3A n nuuHo
ee npe3ngeHTom B.B. CnnunHbIm.
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MepBbIi ceMUHap cocTosAncs B okTA6pe 2001 r. B Hem yuactBoBano 50 crne-
LManncToB U3 300MapKoB, YHNBEPCUTETOB 1 eCTEeCTBEHHO-HayUYHbIX My3eeB
Poccun, YkpanHbl, benapycu, Jlateuu, ctoHnn n Monbwn. OH gan BO3MOXKHOCTb
3HTY3MacTaM COAepPKaHWA 1 pa3BefeHUs 6eCcrno3BOHOYHbIX MOAENNTLCA YxKe
HaKOMJIEHHbIM OMbITOM U 06CYANTb HOBbIE MAEW MO CO3AAHUI0 KONNEKL M bec-
NMO3BOHOYHBIX U X IKCMOHNPOBAHMIO, KOTOpPble ObUIV NPEeACTaBeHbl B 24 fo-
Kflafax y4acTHUKOB CEMUHApPa. B H1X Oblin OTpakeHbl BOMPOCH! pa3BeAeHus,
cofepXaHuaA, SKCMOHNMPOBaHUA 6eCno3BOHOUHbBIX, @ TakXe MPobeMbl CoxXpa-
HeHuA nx bropaszHoobpasna, BeTepuHapun 6ecrno3BOHOYHBIX U SKONornye-
CKOro MpocCBeLLeHnA. Ycrnex nepBoro ceMmmHapa nokasan Heo6XxogMmocTb pe-
rynApHOro NnposefeHnsa Takux ceMmnHapos nog arngon EAPA3A. MocKkoBcKui
300MapkK B3A1 Ha ce6 MUCCUIO MO OpraHM3aLumn U NPOBELEHNIO STUX CEMU-
HapoB, KOTOpPble MONyYnIn Ha3BaHUe «becno3BoHOYHbIE B KONNEKLUAX 300-
NapKoB 1 MHCEKTapmneB» 1 CTanu TPaANLMOHHO NPOBOAUTLCA OCEHbIO pa3 B TpY
roga. [locnepytowme cemmHapbl nposoAnancb B MockoBcKoM 3oonapke B 2004,
2007 n 2010 rr., B KOTOPbIX yYacTBOBaAWN NpefAcTaBUTEN 300MapKOB N APYrmux
3000praHv3auum us 16 ctpat (tabn. 1).

Ta6nuua 1/Table 1

MexpayHapogHble cemnHapbl EAPA3A «becno3BoHO4YHbIe
B KOJI1eKLUAX 300MapKoOB 1 NHceKTapues» B 2001-2013 rr.

The International Workshops of EARAZA “Invertebrates in Zoo
and Insectarium Collections” in 2001-2013

Konuuectso Konuuecto | Konuuectso | Konuuectso
Cemunap/ | Top/ | cTpan/ (TpaHbl-yuacTHuubl / Participating | yyaCTHMKOB | opraHu3aumii | JAOKnagos/
Workshop | Year | Number of countries* /Numberof | /Numberof | Numberof
countries participants | organizations reports

1 2001 6 1,2,3,4,56 50 30 24

2 2004 6 1,2,3,4,7,8 96 49 51

3 2007 12 1,2,3,4,7,9,10,11,12,13, 14,15 110 50 56

4 2010 8 1,2,3,4,513,14,16 120 58 54

5 2013 8 1,2,3,4,513,14,15 47 28 34

* Lln¢ppamu 0603HaueHbl cTpatbl / Numerals indicate the countries:

1 — Poccuiickan Oepepauma / the Russian Federation; 2 — Ykpauna / Ukraine;

3 — Pecny6nuka benapycb / Republic of Belarus; 4 — Nlateus / Latvia;

5—3ctonma / Estonia; 6 — Monbwa / Poland; 7 — Kasaxcran / Kazakhstan;

8 — Hupepnangbl / the Netherlands; 9 — Ipy3us / Georgia; 10 — Jlutea / Lithuania;
11— Tepmanua / Germany; 12 — 0A3 / UAE; 13— LLiBeuua / Sweden;

14— Wranua / Italy; 15 — Y36ekuctan / Uzbekistan; 16 — Benrpua/ Hungary.
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JoKknagbl y4aCTHMKOB My6/IMKOBaNUCh MocCsie KaxAoro cemMrHapa B OT-
JenbHbIX COOpHMKax, MpeacTaBneHHbIX Takxke B pdf-dopmaTe Ha caritax EAPA3A
n MockoBcKkoro 3oonapka (cm. MpunoxeHune 3).

Bo Bpems paboTbl NepBOro ceMmHapa ero yyacTHuKamu 6bina BbiCKasaHa
ngea obbefVHEHUA Ha MOCTOAHHOW OCHOBE MHULMATUBHBIX CMeLranncToB 30-
OMapKOB M APYIMX HayuYHbIX N YYebHbIX OpraHM3aLuii, UMELWNX KOMIeKLnm
N SKCMO3ULUN XKUBbIX 6ECMO3BOHOYUYHBIX 1 BEAYLUX C HUMIK MOCTOAHHYIO 30-
OTEXHMYeCKYylo, 06pa3oBaTeNbHYI0 U NPUPOJOOXPaHHYy paboTy, B Pabouyto
rpynny no 6ecro3soHoYHbIM npu EAPA3A.

Mo npepnoxeHunio otgena sHTomosnornm MockoBcKoro 3oomnapka, pelue-
Hvem OTtyeTHol KoHdepeHunn EAPA3A 26 mapTa 2003 r. 6bina opraH1M3oBaHa
Paboyvas rpynna no Ha3eMHbIM 1 NPECHOBOAHbIM 6ecno3BoHOYHbIM EAPA3A
(PT'B EAPA3A). PI'b 6bina co3paHa Afia KoopArHAaUUM 1 06befHEHNA 3HAHNI,
onbiTa 1 cun cneynanncTos 3oonapkoB EAPA3A 1 apyrvx 3anHTepecoBaHHbIX
HayuHblX, 06pa3oBaTeNibHbIX U NMPUPOJOOXPAHHBIX OpraHmn3aunin ana paspa-
60TKN METOAOB SKCMNOHUPOBAHUA, COAEPKAHNA N pa3BefeHNA B HeBOJME Ha-
CEKOMbIX 1 APYTUX HAa3EMHBIX 11 NPECHOBOAHbIX 6€CMO3BOHOUYHbIX B HayUHbIX,
obpazoBaTesibHbIX U MPMPOJOOXPaHHbIX Lenax. Ee coctas 3a npowepwee ge-
CATUNETME HECKOJIbKO MEHANCA 1 PaclUMPASICA N B HAacTOALLee BPeMA B Hee
BXOAAT 18 cneymanmcTos 13 12 300MapKoB, FOCYHUBEPCUTETOB N eCTeCTBEHHO-
HayuHbIX My3eeB Poccum, YKpauHsbl, Jlateun n ctoHun. PIb EAPA3A ctana uHu-
LMaTOpPOM 1 COOPraHM3aTOPOM MPOBeAEHUA MeXAYHaPOAHbIX CEMUHAPOB
«becno3BoHOYHbIE B KOTEKLMAX 300MNapKoB U NHceKTapres» B 2004, 2007,
20101 2013 rr.

Cpepnu npropuTeTHbIX BONPOCOB, cToAWwmxX nepef PI'b ¢ momeHTa ee opra-
HV3auUmKW, MOXKHO 0603HauUNTb CriegyloLyme:

1. KoopauHauma n o6befMHeHne MHTEPECOB, OMbITa 1 CUA CNeLManncToB
3o0o0napkoB EAPA3A un fpyrux opraHu3auuii ais pa3paboTky MeTofloB COaep-
XaHnA 1 pa3BefeHNA B HeBOJIe HaCeKOMbIX U APYTrUX Ha3eMHbIX U NPecHOo-
BOZHbIX 6€CNO3BOHOYHbIX.

2. OKa3aHvie NoMOLUY B CO3AAHNM 1 PA3BUTWN KONNEKUWIA 1 My6AnMUHbIX 06-
pa3oBaTeNibHbIX SKCMO3ULMIA Ha3eMHbIX U MPEeCHOBOAHbIX 6€CMO3BOHOYHbIX
B 300napkax EAPA3A.

3. OnepaTrBHbIN 06MEH HayYHOW MHPOPMaLMeit, MeToaKaMU pa3BeaeHns
N cogepXaHua 6ecno3BOHOYHbIX 1 OOMeHa reHeTMYeCKUM mMaTepranom Ans
noaepKaHuns YyCTONUMBOCTH KynbTyp 6eCno3BOHOYHbIX.

4. Co3paHue B 300MapKax — y4acTHVKax rpynrbl pe3epBHbIX TabopaToOpHbIX
nonynaunii peaknux BUAoB 6eCcrno3BOHOUHbIX (MpeXae BCEro eBponenckom
dayHbl) C NnepcneKkTUBON PENHTPOAYKLUN B KOHTPONUPYeMble NPUPOAHbIE Me-
CTOOGUTaHKA B KOOMEepaLun C aHanornyHowm pabouei rpynnon TITAG EAZA.
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5. Oka3zaHue nomoLyu cneumanmctam 3oonapkos EAPA3A B ngeHtndurkaumm
BMOB B KOMIEKLMAX 6€CMO3BOHOYHbIX.

6. PazpaboTka MeTOoOB NEPBUYHON AMAFHOCTUKM, NPOPUNAKTUKA U fne-
YyeHMA 3ab60neBaHUN B KynbTypax 6€Cno3BOHOYHbIX U 0byyYeHre 3TUM MeTo-
AVIKam cneyranmcToB 300MapKoB.

B cOOTBETCTBUM C 3TVM OAHVMMM U3 OCHOBHbIX 3aay rpynnbl ABAATCA MO-
nyyeHne 1 aHanms MHGopMaLKM O COCTOAHUN W PA3BUTUMN KOMNEKL M 6ecrnos-
BOHOUYHbIX B 300MapKax EAPA3A ana ¢popmMrnpoBaHUA COOTBETCTBYIOLLErO WH-
dopmaLmoHHoro 6510Ka No 6ecno3BOHOYHBIM B eXKerogHoM MHpopmaurioHHOM
c6opHrKke EAPA3A 1 nposepeHne pabourx ceMrMHapoB 1 KoHbepeHunid Ana
CneumanmcToB 300MapKOB.

C/YMATOMATUYHO, YTO YMCIIO 300/I0MMYECKNX KONNEKLUIA N MYBNYHbBIX SKC-
MO3MLUUIA, BKIIOYALWMX XKMBbIX 6€CMO3BOHOYHbIX, M BUAOBOE pa3Hoobpasue
6eCno3BOHOYHbIX B HUX eXXerogHo yBenunumeaiotca (bepesuH, 2010). B 2012 r,,
no paHHbim EAPA3A (CnuumH, 2013) n nHdopmaumn PI'b, konnuectso rocy-
OAaPCTBEHHBIX M YaCTHbIX 300JIOMMYECKMX KOJUTEKLMIA N MOCTOAHHbBIX SKCMO-
3ULNIA C XXMBbIMY 6eCNO3BOHOYHBIMU B rocygapcTax obiewero CCCP gocturno
109. K atomy Heobxoanmo fo6asuTtb eule 10 30oonapkos B Yexun, CnoBakum
n MNonbuwe, sctynuewunx 8 EAPA3A B nocnegHue rogbl. besycnosHo, uto 310 ga-
NeKo He noJsiHble faHHble. Bcero, no Halel oueHke, B 11 300KonneKkumax cogep-
»Kanocb MeHee 5 B1naos., B 88 konnekymax — ot 5 go 50 suaos, a B 20 - ot 50 go
250 BMAOB 6eCcno3BOHOYHbIX (Tabn. 2). B HacTosLiee Bpems 6eCNO3BOHOYHbIE
npepcTaBneHbl B Konnekumax 53 n3 69 3ooopraHnsayuni, sxogawmx B EAPA3A,
T.e. noyTn y 77%, TOraa Kak, Hanpumep, B 2004 r. — 8 31 u3 42 (74%), 8 2005 r. -
B 351346 (76%), B 2010 1. — B 45 13 63 (71%). [pun 3TOM cneumanbHble CTPYK-
TYpHble NOApPa3feneHns — MHCEKTapMmM OblIM CO3AaHbl Kb B MOCKOBCKOM,
Pvkckom, TawkeHTCKom, ApocnaBckom v JIeHMHrpagCcKom 300napKax.

Pabouas rpynna no 6ecno3BoHouYHbIM EAPA3A cTpemunTCs pa3BrBaTb MeX-
JYHapoAHOe COTPYAHUYECTBO Kak CO cneymnanmctammn OTAeNbHbIX NHCEKTa-
pu1eB, 300MapKOB U YHUBEPCUTETOB, Tak 1 C UX NpodeccroHanbHbIMK 06be-
OViHeHUAMU. TaK, MPOUCXOAUT PerynspHbli 06MeH nHGOPMaLMen n onbiToM
mMexay uneHamu Paboueii rpynnbl EAPA3A 1 Paboyel rpynmnbl MO Ha3eMHbIM
6ecrno3BOHOYHbIM EBponelickoin accoumaumm 300MapKoB 1 akBapuyMoB
(TITAG EAZA), a Takke MexayHapoAHOW accoLmaLum 3KCNMOHEHTOB 1 NMOCTaB-
wmKoB 6abouek (IABES), Bo Bpems yyacTisa B pabounx coBellaHUsix, KoHope-
PEeHUMAX 1 B COBMECTHbIX MPOEKTax Mo pefKknm BMAAM, B T.U. B paMKax Mpo-
rpammbl EEP v gp.
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Ta6bnuua 2 / Table 2

[AvnHamuKa cocTaBa »KUBbIX KONNEeKL M 6ecno3BOHOYHbIX B 300NapKax,
MHCEeKTapuAX 1 APYruX opraHnsauui B ctpaHax BocrouHoi EBponbi n 6biBw. CCCP
(no paHHbiM EAPA3A 1 Apyrum ncToyHnKam)

Dynamics of living invertebrate collections in zoos, insectariums and other
institutions in East-european and the former-USSR countries (according to the
EARAZA and other sources)

Konnuectso Bupos
6€Cno3BOHOYHbIX

Konnuectso opraxu3avuit ¢ Konnekumamu 6ecno3BoHOUHbIX/
Number of institutions including invertebrate collections

B KOANEKUNAX / 300napku — uneHbl | 3oo0napku i Apyrue Opraxu3auuu, Bcero opranu3auuit
Number of invertebrate EAPA3A/ OpraHu3awim, OTCYTCTBYIOLLME CKOMNeKLMAMN
species in collections Zoos who are He cocToALLye B 6a3e JaHHbIX 6ecro3BOHOUHbIX/
members of EARAZA B EAPA3A/ EAPA3A/ Total number of institutions
Zoos and other Institutions that including invertebrate
institutions who are | are not in EARAZA collections
not in EARAZA database
Mo ropam /By years: | 2005 | 2010 | 2012 | 2005 | 2010 | 2012 | 2005 | 2010 | 2012 | 2005 2010 2012

< 5 species 7 4 7 6 6 4 - - - 13 10 n
5-14 species 16 | 16 | 15 | 10 5 4 9 9 9 35 30 28
15-29 species 7 10 | 13 3 6 6 0 | 24| 29 20 40 48
3049 species 3 4 4 1 2 2 1 4 6 10 12
50-99 species 1 7 10 1 1 1 2 2 3 4 10 14
100 1 6onee / 1 4 4 1 1 1 - 1 1 6 6
100 or more
Bcero konnekuuit 35 45 53 22 21 18 22 40 | 48 79 106 119
6ecno3BoHOYHbIX /
Total invertebrate
collections
Bcero npoananusupo- | 46 | 63 | 69 | 51 4 | 40 | 22 | 40 | 49 119 149 158
BaHO OpraHu3aunii /
Total analyzed
institutions

YyacTue B NpoeKTax Mo CoxpaHeHuto bropasHoobpasma 6ecrno3BOHOYHbIX
ABNAETCA OAHUM 13 NepCneKTUBHbIX HanpasneHui PIB. Tak, coTpygHuKn Prx-
CcKoro 3oocaga B 2002-2012 rr. yyacTBOBanM COBMeCTHO C JIOHAOHCKMM 30-
0CafoM 1 ApYrMmu eBponencknmm 3oonapkamm B nporpamme EEP no co-
XPaHEHU0 PefKoro SHAEMMYHOIO BUAA »KYKOB-YepHoTenok CerwenbCcKux
OCTPOBOB — MaNbMOBOrO XyKa ocTpoBa Operat (Fregate Island palm beetle -
Polposipus herculeanus), BkntouéHHoro B KpacHbiln cnncok MexxgyHapoaHoro
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coto3a oxpaHbl Mpupogbl (International Union for the Conservation of Nature
and Natural Resources - I[UCN), a Takxe BMecTe ¢ Kosineramu us Jlatranbckoro
300MapKa 13yvyanu CoOCToAHNE NAaTBUNCKUX MONYNALNA N BO3MOXHOCTb pa3Be-
LeHUA B NabopaTOPHbIX YCIIOBUAX PeAKMX BUAOB XKYKOB — OObIKHOBEHHOMO OT-
wenbHUKa Osmoderma eremita (Scarabaeidae) n wupokoro nnaByHua Dytiscus
latissimus (Dytiscidae) (Baxpywes, 2011; Poma, Hanonos, 2008).

CoTpyaHuKN nHcektTapmusa Mockosckoro 3oonapka B 2003-2010 rr. B pamKkax
nporpammbl HAP «Pa3paboTka MeTOA0B COAepaHWA 1 pa3BefeHNa B KynbType
peaKnx BUOOB HaCeKOMbIX» MPOBOAMIIN NCCeA0BaHMA MO co3haHuio B labopa-
TOPHbIX YCJIOBUAX KYNbTYP PEAKUX BUAOB €BPOMNENCKUX YellyeKpblbIX, TaKnUX
Kak: Manbli HOYHOW NaBnuHWi rmas Eudia pavonia (Saturniidae), npo3epnuHa
Proserpinus proserpina (Sphingidae) n maxaoH Papilio machaon (Papilionidae)
n ap. (Tkauesa, 3aropuHckun, bernko, 2005; TkaueBa, Tkaues, 2003).

OfHUM U3 BaXXHEWLIMX BOMPOCOB ABAAETCA pa3paboTka yHUMLMpPOBaH-
HOrO 1 OGHOBAEMOro TAKCOHOMMYECKOTO CrcKa 6ecno3BOHOYHbIX, COAep-
Xalyumxca B 3oonapkax EAPA3A, onsa BKNOUYEHWA €r0 B eXXerofHblil COOPHUK
EAPA3A. MNepBnyHOe O03HaKOMMIeHNEe CO CNUCKaMU, NPUCbITaeMbiMU B MO-
cnefHue rogbl 30onapkamu B agmmHucTpaguto EAPA3A, nokasbiBaeT, uto y cne-
LManncToB 300MapKOB NMEIOTCA 3HauuTeNlbHble TPYAHOCTM B YCTaHOBIEHUN
TOYHOW BUAOBOW NPUHAANEXKHOCTU 1 TAKCOHOMMYECKOro CTaTyca nocTyna-
IOLMX B KONNEKL MU 6eCno3BOHOYHBIX. DTO CBA3AHO KaK C OTCYTCTBMEM onpe-
Jenvitenei 1 atnacos Nno 60MbLWMHCTBY rPYMN TPOMMYECKMX 6€CNO3BOHOUHbIX,
0COBEHHO Ha PYCCKOM A3bIKE, TaK 1 C MOCTOAHHO MEHSALLeNCA CTPYKTYPOW TaK-
COHOB 1 HEMpPEepPbIBHO YBENNYMBAKOLLMMCA KONIMYECTBOM CUHOHVIMOB.

Tak, 6naropgapsa nHMumMaTnee uneHoB PIB, Gbii BbIACHEH BOMPOC O TaKCOHO-
MUYECKOM CTaTyce N3BECTHOrO BCEM TaK Ha3biBaeMoOro 6aHaHOBOrO CBepYKa —
BaXXKHeWLWeNn KOPMOBOW KynbTypbl AN MHOTMX BUAOB HAaCEKOMOALHbIX XU-
BOTHbIX B 300NapkKax. [lonrne rogbl ata KynbTtypa, nonyyeHHaa B 1980-x rr.
MockoBcKMM 300napkom 13 fepmaHuM 1 pacnpoCTPaHUBLLIAACA NO3Xe Mo
MHOTMM 300napkam 6biBwero CCCP, purypupoBana nop naTMHCKUM Ha3Ba-
Huem Gryllus assimilis. B pe3ynbTate geTanbHbIX NCCIe0OBAHUN aKyCTUYECKMX
curHanos, mopdosnorum n HK cBepukoB 13 nHcekTapreB MOCKOBCKOrO 1 He-
KOTOPbIX €BPOMEeNCKMX 300MapkoB U aMepUKaHCKNX pepm KOPMOBbIX Hace-
KOMBbIX, MPOBefeHHbIX COTPYyAHMKamMu MHCTUTYTa nepegaum nHdopmauumn PAH
J1.C. WecTtakoBbim 1 B.1O. BegeHnHom (Lectakos n BegeHnHa, 2012) n rpynnon
MOJIEKYNAPHbIX 61onoros 1 sHTomonoros 13 CLUIA n KaHagbl D. B. Weissman,
D.A. Gray, H.T. Pham & P. Tijssen (Weissman, Gray et al., 2012), 661510 BbIAACHEHO,
YTO 3TO APYrOW, IO CMX MOP HEN3BECTHbIN HayKe BMA CBEPUYKOB, OMVICAHHDbIN aB-
Topamu nocnepaHen ctatbu Kak Gryllus locorojo (Weissman & Gray, 2012).
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Hy>HO OTMeTUTb, YTO He BCe NMoCTaBfIeHHble BOMPOCh! B OANHAKOBOW CTe-
MeHu yCreLHOo peLlannch 3a NpoLuefLumne roapl, Mpexae Bcero ns-3a reorpadu-
YyecKon yAaneHHOCTN ee YHaCTHUKOB 1 Pa3HON COoLManbHO-3KOHOMMNYECKOW CH-
Tyauum B UX CTPaHax 1 permoHax. MHorve n3 HMX MOXHO CYMTaTb MPOrpPamMmmon
Ha 6yaywee. OgHaKo HECMOTPS Ha 3TU GpaKTOpPbl, MOXHO CYnTaTb, 4To PI'B BbI-
MOJIHAET CBOI OCHOBHYI MUCCUIO — OOBEANHATL U PACAPOCTPAHATD OMbIT
1 3HaHMA ee YYaCTHMKOB C Liefblo nponaraHabl 3HayeHnA 6ecrno3BOHOYHbIX
ana GopmrpoBaHmMsA 0bsMKa COBPEMeHHbIX 300MapKOB Kak HayuyHo-06pa3oBa-
TenbHbIX, KY/TIbTYPHbIX 1 TPUPOLO0OXPaHHbIX LLIEeHTPOB.

L ES 2
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Puc. Camel «b6aHaHoBOro» cBepuka (Gryllus locorojo) (doto M.B. BepesnHa)
Fig. Male of the Banana, or “Crazy reds” cricket (Gryllus locorojo) (photo by M. Berezin)
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Summary

A DECADE OF THE WORKING GROUP ON TERRESTRIAL
AND FRESHWATER INVERTEBRATES OF THE EARAZA -
RESULTS AND PROSPECTS

Mikhail Berezin & Tatiana Vershinina

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

The Working Group on Terrestrial and Freshwater Invertebrates (the WGI) of
the EARAZA was established by the Conference EARAZA March 26 in 2003 to
develop methods of exposure, maintenance and breeding in captivity of insects
and other terrestrial and freshwater invertebrates for scientific, educational and
environmental purposes. Currently group includes 18 specialists from 12 zoos ,
state universities and science museums in Russia, Ukraine, Latvia and Estonia.

WGl solves the following priority items:

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

2. Assisting in the creation and development of collections and public
educational exhibits of terrestrial and freshwater invertebrates in EARAZA zoo0s.

3. Rapid exchange of scientific information, methods of breeding and
invertebrates and exchange of genetic material in order to maintain the stability
of invertebrate cultures.
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4. Creating in zoos - WGl members reserve laboratory populations of rare
species of invertebrates (primarily of European fauna) with the prospect of
reintroduction into natural habitats monitored in cooperation with a similar
working group TITAG EAZA.

5. Assistance for EARAZA zoo professionals for identification of invertebrate
species in their collections.

6. Development of methods for primary diagnosis, prevention and
treatment of diseases in invertebrate cultures and learning specialists zoos for
these techniques.

The objectives of the WGI are to obtain and analyze information on the
status and development of invertebrate collections in EARAZA zoos, holding
workshops and conferences for zoo professionals, participating in international
projects on conservation of invertebrate biodiversity, developing unified and
updated taxonomic list of invertebrates contained in EARAZA zoos.

The WGl is initiator and coordinator of the Workshops “Invertebrates in zoo
and insectarium collections” in order to exchange experiences, new ideas and
training of methods for employees of EARAZA zoos and other organizations
working with live invertebrates. These workshops are held regularly the Moscow
Zoo in 2001, 2004, 2007 and 2010 and Cherkasy Zoo in 2013. The participants
were representatives of zoos and other zoological organizations from 16
countries (tab. 1). Published 4 issues of these seminars on Russian with English
summary. They are available on the Moscow Zoo and EARAZA websites on-line
(see Appendix).

According to preliminary estimates of the WGI, the number of public and
private zoological collections and permanent exhibitions having invertebrates,
in the former USSR are increasing every year and reached 109 in 2012. 53 of
them are the EARAZA members. Besides, 10 zoos from the Czech Republic,
Slovakia and Poland, which became a member of the EARAZA in recent years,
also have collections and exhibitions of invertebrates. 11 zoological institutions
have less than 5 species of invertebrates, 88 institutions have from 5 to 50
species and 20 institutions — from 50 to 250 species of invertebrates (tab. 2).

The WGI are developing the international cooperation with experts of
European insectariums, zoos and universities and professional associations.
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KOHLIENLIUA HOBOTO MABUNbOHA «AHCEKTAPU
MOCKOBCKOTI'0 300MAPKA

M.B. bepe3un, E.10. TkayeBa
OT1pen sHTomonorun MockoBCKoro 3oomnapka, r. Mocksa, Poccua

3. MopetTto
Ounpektop My3es xunBbix Hacekombix «DCATMOJTUC, r. Magysa, Utanua

CoBpeMeHHbI MYBGANYHbBIA UHCEKTapPWIA NPeLCTaBAAET COOOM CIOXKHO Op-
raHNM30BaHHbIM MO3HABATENbHbIV KOMMIEKC, BKITIOYALNA SKCMO3MLMMN XKUBbIX
6€CMO3BOHOYHbIX, VX PEaNINCTUYHbIE MOLENW, HayuyHble Konnekunu, nHdop-
Mauuio 06 1x Bronornyeckom pasHoobpasnm n obpase XU3HU U T.40., a TaKXKe
nabopatopuun gnsa cofepkaHus KynbTyp 6ecno3BoHOYHbIX. HeTpeboBaTenb-
HOCTb 60/bLUINHCTBA 6€CMO3BOHOUYHBIX K 6OMbLUNMM 06beMaM XM3HEHHOTO Npo-
CTpaHCTBa NO3BOJSET AEMOHCTPUPOBATb HA OTHOCUTENBHO HEHONbLIOW Mlo-
WAy 3HauuTeNlbHOe BMAOBOE pa3Hoobpa3me XUBOTHBIX Npu CoObnogeHUn
Heo6X0AVMbIX MUKPOKIMMATUYeCKUX NnapaMeTpoB. Kpome 3T0ro, MHorme vH-
CeKTapuu NpoBoAAT 60JbLUYI0 HAYUYHYIO 1 MPUPOLOOXPaHHYIO PaboTy, KoTopas
MO>KET CITY>KUTb OCHOBOW [/151 CO3[jaHUsi pe3ePBHbIX JIAb0PaTOPHbIX MONYALMA
peaKux BMaoB 6eCno3BOHOYHbIX AJ1A X MOCNefyoLel peMHTPOAYKLMM B MeCTa
1X 06UTaHNSA.

MocKkoBcKMI1 300MapK OAVH U3 NepBbiX B Mype 1 nepsbin B Poccnn 145 net
Hasaj Hayan 3KCNOHMPOBaTb XMBbIX Hacekombix. C 2000 r. KpynHenwas
B Poccrn Konnekumsa HazeMHbIX Y MPeCHOBOAHbIX 6eCcrno3BOHOUYHbIX MocKoB-
CKOro 300MapKa 3KCMOHNPYETCA B Xosie naBuiboHa «Mtuubl n 6aboukny, rae
COTpyAHVKaMy oTaena sHTomonorun nog srmponi EAPA3A 6bina co3faHa obpa-
30BaTe/ibHas BbicTaBKa «/HcekTONMA». OgHAaKO OrpaHUYeHHas MaowWajb Bbl-
CTaBKM He AaeT BO3MOXXHOCTY NPUHATL BCEX MOCETUTENEN 1 UCKIIOYaEeT falb-
Helillee pa3BuTMe IKCNOo3mLmK. ViMmetowwmecs nabopaTopHble NomelleHnsa as
pa3BefeHnsA 6eCno3BOHOUYHBIX Pa3MeLLEeHbl B Pa3HbIX KOPycax Ha ABYX TEppu-
TOpWAX 300MapKa. Bce 310 NprBeno K NOHNMAHVII0 HEOOXOAUMOCTY CTPOUTENb-
cTBa B MOCKOBCKOM 300MapKe HOBOIO MaBWU/IbOHa A1l UHCEKTApKA.

Mo MHeHMI0 cneunanncToB 300MapKa, NaBUIbOH «/IHCeKTapuin» JOJIKeH
CTaTb NepBbIM B Poccum coBpeMeHHbIM NPUPOLHO-MY3€eHbIM 1 Hay4YHO-0bpa-
30BaTesSIbHbIM KOMIMJIEKCOM AJIA COAEPKaHNA, Ppa3BeAEHNA 1 SKCMOHNPOBaHUS
0Kkos10 200 Ha3eMHbIX 1 MPECHOBOAHbIX BUAOB TPOMUYECKMX Y OTEYECTBEHHbIX
6eCno3BOHOYHbIX. B HOBOM MaBMIbOHe NaHUPYETCs UCMOMIb30BaTb HOBeMLINE
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3KCMO3MLMNOHHbIe CPefCTBa, MHHOBALMOHHbIE MHOOPMaLMOHHbIe 1 0byyatoLye
TEXHOJMIOMMK, B T.U. UTPOBbIE N MyfbTMMeAuIHbIe. B Hem nnaHupyeTca ycTpouTb
WHTEPAKTVBHY!0 1abopaTopmio OHbIX SHTOMOOFOB 1 CYBEHMPHBbI MarasuH. Bece
NMOMeLLEHNSA AOJIKHbI ObITb 06beANHEHDI B €ANHbIN KOMIMIEKC C BHYTPEHHUM
bYyHKLUMOHaNbHBbIM 30HMPOBaHVEM, MPeAnonaralLLMM pasgeneHrie NOoTOKOB
3KCKYPCAHTOB U Hay4YHO-NPOV3BOACTBEHHON PaboTbl NepcoHana. Hanuuue nax-
[yCOB, MMdTa UNUN CKNAAHbIX MOLbEMHUKOB, LUMPOKUX BXOAOB U TaMOypoB 1 Ha-
npaBneHHoe OBUXKEHME MPU OCMOTPE SKCMOHATOB JOKHO obecneynTb [o-
CTYMHOCTb MHCEKTapuA AnAa nocetntenemn ¢ orpaHMYeHHbIMU BO3MOXHOCTAMN.
NHcekTapwuin ByaeT pacrnonoxeH B6M3N OpYyrix NaBUIbOHOB 300MapKa, 4To
CBAXKET VX B €ANHOE 3KCMO3NLMOHHOE MPOCTPAHCTBO.

Cofep»KaHuve 1 4eMOHCTpaLmna 6ecno3BOHOYHbIX NpeArnonaraioT co3gaHue
NCKYCCTBEHHOrO KJIMaTa C TOYHOW aBTOMAaTUYeCKON PerynmpoBKOM BCEX ero
napameTpoB (TemnepaTypa, BlaXHOCTb, BO3AyxoobMeH, cBeT u ap.). B coot-
BETCTBUU C STUM COLEPXKAHME XKUBOWN KONNEKLMUN U KYNbTYyp 6€Cro3BOHOUYHbIX
npegnonaraeTca oCyLWecTBAATb B OTAENbHbIX N30/IMPOBaHHbIX 6OKCax — Knma-
TUYECKMX KaMepax, 06ecrneyeHHbIX MPeLn3MOoHHbIM KITMMaTUYECKM U TEXHOJO-
rMyecknm obopyrnoBaHuem.

Ha HebonbloOM 3eMeNlbHOM y4yacTKe PAAOM CO 3aaHnem byfeT ycTpoeHa
NeTHAA SKCMO3ULMA HaCEKOMBbIX (06LLel nnoLabo oKoso 300 M%), BKoYas eB-
poneickne BuAbl 6aboyek 1 Apyrux HACEKOMbIX-OMbIIUTENEN 1 ANKOPACTYLLUX
pacteHun CpegHer nonocbl Poccum.

MaBunboH «MHceKkTapuii» ByaeT peluaTb KOMMIEKC 3afauy:

— IeMOHCTPaLMA 3HaUMTEIbHOIO Pa3Ho06pasna BULOB 1 GOPM KUBbIX Hec-
MO3BOHOUHbIX;

- MPOBeAeHMEe SKONOro-BoCnuTaTeNIbHOWM U 0bpa3oBaTeNibHON AeATenb-
HOCTM C yYalUMUNCA CPEQHNX U BbICLUKX yYeOHbIX 3aBefieHuI, YneHamu brono-
rMYeCKUX KPY>KKOB U T.M., @ TakXKe AeTbMM C OrpaHNYeHHbIMU GU3NYeCKMU BO3-
MOXHOCTAMY;

— COXpaHeHVe 1 pa3BUTUE YHUKANbHbIX METOAOB U NPOCBETUTENbCKUX Tpa-
AVLNIA, 3aN0XeHHbIX OpraHu3aTopamu nepsBblx MHCeKTapreB MOCKOBCKOrO 30-
onapka B XIX-XX BB.;

— BHEJpEeHVe COBPEMEHHbIX 06yUaloLWNX METOAOB, TEXHUYECKMX CPeaCTB
1 OU3aHepPCKMX peLleHnin Ana paclimpeHnsa No3HaBaTelbHbIX BO3MOXKHOCTEN
3KCMO3ULMI 6eCno3BOHOYHbIX;

- pacwmpeHre 1 pa3BuTMeE KOMEKLMN 6eCrO3BOHOUYHbBIX XNBOTHbIX C OpU-
eHTaLMel Ha Co3haHve 1 noaaepaHre nabopaTopPHbIX 300KYNbTYP SKCMOHN-
pyembix BULOB;

- Co3faHuve 3KCneprMeHTanbHON 6a3bl AN NPOBeAEHNA UCCefoBaHUN
C NpuvBfieYeHnemM CneumanncToB YHUBEPCUTETOB N aKafeMUYeCKUX MHCTUTYTOB;
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- nopfepKaHre Ha Heo6XOAVMOM YPOBHE 300KYJNIbTYP HaCEKOMbIX KOPMO-
BOrO Ha3HauyeHus ans obecrneyeHrs KOpMamy HACEKOMOSAHBIX XMBOTHbIX 30-
onapka;

— MPOBeAEHNE NONEBbIX 1 1abOPATOPHbIX NCCNEA0BAHNUI At U3YyUYEeHUsA U CO-
XpaHeHVs NPUPOAHBIX MOMYNALMIA PEAKUX U MCUYE3AIOLLMX BUAOB 6ECNIO3BOHOUYHBbIX.

MaBunboH «/HCeKTapuit» CTaHeT HOBbIM XOPOLLO 3aMOMUHALWUMCS 06b-
eKToM MOCKOBCKOro 300MapkKa, KoTopblii 6yaeT npuBfiekaTb NoceTuTenen
B Nob60e BpeMmsi roa, CnocobCTBOBaTh PaCLLMPEHUIO UX KPYro30pa, SKonormye-
CKOMY BOCMTaHWIO 1 MPOCBELLEHMIO.

Summary

THE CONCEPT OF THE NEW PAVILION “INSECTARIUM”
IN THE MOSCOW 200

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

& Dr. Enzo Moretto
Director of ESAPOLIS - Living Museum of Insects, Padua, Italy

The Moscow zoo is one of the world’s largest zoos. It hosts and displays live
animals for purposes like education, conservation and research that are the
main target of the zoo. Beside this, Moscow zoo has some particular needs,
like offer an important space to visitors when outside weather conditions don't
permit the visit in the open spaces - in winter, in autumn and in early spring.

Other important reasons to realize new insectarium in the Moscow zoo:

Insectarium of Moscow zoo will be the first and the largest insectarium of
Russia.

Even if the insectarium spaces are relatively small, if compared with the
other zoo facilities, it can give a huge picture of fresh water and terrestrial
ecosystems and allow visitors to know more than 200 different species.

Obtain some extra incomes from: insectarium shop, participation in some
activities like interactive labs and guided tours.

It is possible to organize guided tours for groups that intend to visit the
insectarium only.
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Creating more and better-equipped facilities for the breeding of food
insects to feed the zoo animals.

Create an opportunity to study and do some research of insects also by
students, scholars, university professors and other scientists.

Keep rare species for conservation and for other important purposes.

Valorize important historical equipments that were invented in the first
insectarium experience of Moscow zoo inaugurated in the far 1925.

This is the type of experience that can be done all year round independently
of the outside weather.
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3MbPUOHANBHOE PA3BUTWE CBEPYKOB
GRYLLUS BIMACULATUS DE GEER, 1773 W GRYLLUS LOCOR0JO
WEISSMAN & GRAY, 2012

0.I. bynsy, C.B. llykbAHueB
TomcKmnI rocynapCcTBeHHbIN yHUBepcUTeT, I. Tomck, Poccumsa

PasnuuHble BUAbI CBEPUYKOB UMeT H6oNblloe 3HaueHre Kak KOpMOBble
Ky/bTypbl, 6€3 KOTOPbIX HEBO3MOXKHO cofiepXaHue amduouil, pentunuii, Ha-
CEKOMOSIAHBIX NTWL, U MieKonuTarowmx. Kpome Toro, nabopatopHble KynbTypbl
CBEPUKOB LUMPOKO MCMOMNb3YITCA ANA NPOBeAeHMA HayUYHbIX NCCNef0BaHUN
(KopcyHoBckas, 2001).

Ha pnaHHoe Bpemsa B nuTepaType npeacTaBieHbl JaHHble O LMKNax pas-
BUTWA HECKOJNIbKUX coflepalymxca B nabopatopusax Buaos: Gryllus bimaculatus
(KHazes, 1985), Gryllus argentinus (emuyxHunkoB, KHazes, 2011), Phaeophi-
lacris bredoides (JlyHnuknH, XemuyxxHnkos, KHazes, 2012), Gryllodes suppli-
cans (KHsize, Opnos, 2001). CBeieHWIA 0 CpOKax aMOPUOHANbHOIO Pa3BUTUN
CBEPUYKOB B INTEPATYPHbIX UCTOYHMKAX MPAKTMYECKN HET. flliLa CBepUKOB ABIA-
t0TCA YyRoOHOW MoAenblo ANA NCCNefOBaHNU, Tak Kak MMeloT Npo3payHyto 060-
NOUKY, Yepe3 KOTOPYI0 MOXHO NPOoC/efnTb NPaKTUYeCKn BCe OCHOBHblE CTaauu
pa3BuMTMA SMOPUOHa, He BCKpbIBas AlLa.

NccnepoBaHue smMOproOHanbHOro pasButua ceepukoB G. bimaculatus De
Geer, 1773 un Gryllus locorojo Weissman & Gray, 2012 npoBoaunun B CTabunbHbIX
nabopaTtopHbIx ycnosusax. [InMHHa cBeToBOro nepuofa — 12 4yacoB, NOCTOsIHHasA
Temnepatypa +25 °C, oTHOCUTeNbHasA BNaXKHOCTb Bo3ayxa 60-70%. Camok ogu-
HOYHO OTCa)KMBaNu B OTAENbHblE eMKOCTU C KOHTEMHEepamu, 3anosIHEHHbIMU
cmecbto Topda 1 cafoBol 3emMnu, ANA OTKNaAKN AnL. KoHTenHepbl C OTNOXeH-
HbIMU ANLAMUN N3BNEKaNU exxegHeBHO. DMOPUOHaIbHOe pa3BUTVEe NPOCIEXN-
BasIn C NepPBOro AHA 4O BbIAYMAEHUA MMYNHOK, 418 STOFO SMOPUOHbBI M3BNEKanu
13 obosnoyek. Becero 6bin10 BcKpbiTo 90 Any G. bimaculatus n 120 auy, G. locorojo.

HabniogeHus 3a passutrem auy G. bimaculatus nokasanu, YTo pacxoxaeHue
apep, opobneHne n popmMmrpoBaHue 6nactoagepmbl NPONCXOAUT C 1-ro no 5-n
[eHb nocne oTknagku srua. OdopmeHne 3apoableBON NONOCKN — Ha 6-9-1
JeHb, 1 Ha 10-1 feHb CBOEro Pa3BUTUA SMOPUOH YETKO BUAEH CKBO3b 060N0UKY
Anua. Yepes 13-17 gHei y 3SMOprOHa HauMHaeTcA NUrMeHTauma rnas, ¢ 18-ro
[HA — NUIMeHTaLmMA KOHeYHocTel, ¢ 19-20-ro fHA dopmumpyetcs SMOPUOH, ro-
TOBbIV K BbynneHuto. Ha 20-23-11 feHb NpoVCXO[NUT BblnynieHne HaceKOMOro.
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OdopmneHre 3apoableBoii Nonockn y G. locorojo HabnogaeTca Ha 8-10-14
AeHb, Ha 12-1 AeHb SMOPVIOH CTaHOBUTCA BUAMM Yepe3 06010uKy Arua. Odpopm-
neHne KoHeyHoCTeW Habnoganocb Ha 14-i feHb, NUrMeHTaLMA r1a3 Npouc-
XoAuT Ha 17-20-11 feHb pa3BuTUA. NMurmeHTaLMa KOHEYHOCTEN NPONCXOANIA Ha
22-24-11 feHb. Ha 26- AeHb pa3BUTUA BbINYNAATCA INYUHKN.
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Summary

EMBRYONIC DEVELOPMENT OF CRICKETS
GRYLLUS BIMACULATUS AND GRYLLUS LOCOROJO

Olesya Buleu & Dr. Sergei Lukyantsev
Tomsk State University, Tomsk, Russia

Observation of Gryllus bimaculatus De Geer, 1773 embryo development show
that nucleus separation, cleavage and blastoderm forming occur from 1st to 5th
days after oviposition. Forming of primitive streak occur on 6-9th day, on the 10th
day of development embryo clearly visible from the egg envelope. Within 13-17
days begins eye pigmentation, from 18th day pigmentation of limbs. On 19-20th
day embryo development completed and on 20-23th day hatching occur.

During of Gryllus locorojo Weissman & Gray, 2012 development forming
of primitive streak occur on 8-10th day, on the 12th day embryo clearly
visible from the egg envelope. Limb formation observed on 14th day, eye
pigmentation on 17-20th day, limb pigmentation on 22-24th day and on the
26th day of development larvae emerged.
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OMNbIT COAEPXKAHWA HEBONbLLNX CEMEN
MYPABbEB-TIUCTOPE30B ATTA CEPHALOTES (L., 1758)

A.C.Tatunos

MockoBcKui ropofckom [1Bopel, feTCKOro 1 KOHOLECKOro TBOPYECTBa,
r. MockBa, Poccus

E.C. MexoBa

NHcTuTyT npobnem skonoruu v asontounn nmeHn A.H. Cesepuosa PAH,
r. MockBsa, Poccua

PognHa mypaBbéB nuctopesos poga Atta — LleHTpanbHada u KOxxHaa Ame-
pViKa, roe OHW HACensAT AOCTAaTOYHO LWMPOKUN CNEKTP MeCTOOOMTaHUN
(OT BRMaXHbIX TPOMUYECKMX NTECOB A0 MAHTaLUMA LUTPYCOBbIX 1M NnacTouwl)
(Solomon, 2007). N3-3a cBoel pacnpoCTpaHEeHHOCTU 1 6ONbLIOro pasmepa
cemeln (UNCITIEHHOCTb MOXET JOCTUraTb HECKONIbKMX MUIIMOHOB 0cobeit) my-
paBby NUCTOpPe3bl NPeACTaBAAIT CePbE3HYI0 ONACHOCTb ANIA CeIbCKOro Xo-
3anctea (Cherrett, 1986). [lna NMCTOPE30B XapaKTePHbI CNIOXHble CUMOMO-
TUYecKre B3aMOOTHOLLEHNS C BbipalyMBaeMbiM UMu rpubom Leucoagaricus
gongylophorus (Fisher et al., 2004) n HeckonbKMMK Fpynnamu GakTepuii:
Pseudonocardia (Currie et al., 2006) u Klebsiella (Pinto-Tomas et al., 2009). 3a no-
BefleHVe, CBA3AaHHOE C BblpallyBaHeM rprba u cbopom pacTuTenbHOro mare-
priana s Hero, a TakxKe pPa3BUTYI0 KaCTOBYIO CUCTEMY 3TN MypaBby ABAAIOTCA
YKeNaHHbIMM SKCMOHATaMM B XKMBbIX KOMEKUMAX JTIOOUTENEN N B MHCEKTapUsAX.
OfHaKo HeCMOTpPA Ha CBOIO 0ObIAEHHOCTb 1 MOBCEMECTHOCTb Ha POAUHE, B UH-
cekTapuax Poccun 3tm mypasbu pegku. 3TO He B MOC/IeQHIO oYepeb CBA3aHO
C TPYAHOCTAMM Ha HaYanbHOM 3Tane pa3BUTUA CEMbU.

B npopaxe obbluHO BCTpeyatoTcs Hebonblne ceMbU — KoposieBa 1 50—
100 pabounx menkux KacT. CpefHMe 1 KpyrnHble pabourie, paBHO KaK U COJI-
ZaTbl, — oTcyTCTBYIOT. O6GBbEM rprba Takke BeCbMa HeBeJVK (BNpOoYeM, U3SNLLKA
rprba, 3a KOTOPbIMU HE MOTYT yXa)KMBaTb paboune, >KMBYT BECbMa He[oJIro).
ManeHbKnI pasmep cembu O3HayaeT KpamHe Manbl 3anac yCTOMUYMBOCTM
K NI06bIM HEOMTYMANbHBIM YCJI0BUAM. MNpy Manenwmx olwmnbKax yncio pabounx
1 06bEM rprba yMeHbLLAETCA ELLE CUNTbHEE, M CEMbS MOXET MOTMOHYTh.

Llenb 3To paboTbl — MOAENUTLCA OMbITOM B COAEPKaHUN U MOOHATAN CEMEN
MYpPaBbEB-NNCTOPE30B Ha HaYaNlbHOM CTaguu pocTa.

B ycnoBuax HeBonv Ana cogeprkaHna NMCTOPe30B MOXXHO UCMOSIb30BaTb Kak
NNacTMKOBbIE, TaK U CTEKISIHHbIE HOKCbI. Mbl NCMONb30Banu 60KCbI As ChiMyymnx
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NMLLEBbIX MPOAYKTOB U3 NMPO3PAaYHOro MiacTuka o6bEMOM OKOJSIO ABYX JIUTPOB.
Bcero ncnonb3oBanocb Ao YeTbIPEX Kamep — [ABE Nof rPUOHULYY, OfiHa B KayecTBe
MYCOPHOW Kamepbl 1 0OfiHa — Kak KOpMyLLIKa. [1na coeanHeHUsa NCnonb30Baanchb
CTEKJISHHblE TPYOKM ANaMeTPOM 25 MM, YKpenéHHbIe B CTEHKAX C MOMOLLbIO
repMoBBOAOB. Ha AHO HacbINancs yBna)KHEHHbIN KOKOCOBBIN CyOCTpaT B CMecu
C MeJIKUM KBapLieBbIM MEeCKOM, HEOOXOAUMBIN ANA NMOAAEPKAHNSA BIAXKHOCTU.
[ina BeHTUNALMM NCNONb30BaINCh KYCOUYKN MENIKOWM CETKM U3 HeprKaBeloLel
CTanu, BCTaBJIEHHbIe B FepMOBBO/bI. Takasi KOHCTPYKLUA obecrneyrBana BO3-
MOHOCTb HabNoAEHVA 38 MypPaBbAMY 1 MOAKITIOYEHUS/OTKITIOYEHUS HOBbIX MO-
aynen Ana YACTKU UK MO Mepe pocTa CeMbU. BNaXKHOCTb B THE3[0BbIX Kamepax
MypPaBby PerynnpyloT CaMoCTOATENbHO, 3aN1ennAA BEHTUIALNOHHYIO CETKY Ya-
CTLAMM FpyHTa 1nm oumilan eé. Temnepatypa Npu COQepaHnm He JOKHa ony-
ckaTbcA Huxe +20 °C 1 nogHumaTbca Boiwe +30 °C. CneumanbHOro 3aTeHeHUA
6GOKCOB He TpPebyeTcs, PaBHO KaK 1 MOACBETKN KOPMOBBIX CTOJIVKOB WM apeHbI.
[na KopMneHna ycnewHo MCnosib30BafnCh INCTbA PO30LBETHbIX (WK-
MOBHUK, PO3a, MajfIMHa, EXXEBUKA, BULLIHA) 1 Ay6a. VI3BeCTHbI C/lyyaun NCnosb3o-
BaHUA NUCTbEB UBbI, BUHOTpada. B npupoae cnekTp KOpmMoB BKoYaeT oT 50
o 75% BupoB pacteHnin HeotponukoB (Wirth et al. 2003). BaxHyto ponb B pa-
LMOHE NPU COAEPKAaHNMN NrPatoT GPYKTbl: AGNOKN, BUHOTPag, anenbcuHbl. Oco-
6eHHO BaXKHO He 3abblBaTb NMPO COYHbIe KOPMa Ha HayallbHOW CTagumn — He-
KpyrnHble pabourie HyXX4alTCs B LOMOHUTENIbHOM YIIEBOAHOM MUTAHWM 1 6e3
perynapHon ¢ppyKTOBOM NOAKOPMKM 3a4acTylo OTKa3blBalOTCA pe3aTb JINCTbA.
N3 cneynduryeckmx, HO NErkogoCTYMNMHbIX KOPMOB CTOUT YNOMAHYTb KanycTy.
Kpome Toro, B KauecTse NuTaTeIbHON NMOAKOPMKU FPUOHMLbI MOXHO CMOJIb-
30BaTb repkynec n puc. 3MMon pauroH COCTOUT U3 NpeaBapuUTeNibHO 3aro-
TOBJ/IEHHbIX 11 3aMOPOXKEHHbIX JIMCTbEB, BBIFOHKU, MPOPOCTKOB Ay0Oa, KanycTbl
1 s6noka ¢ gobasneHnem prica. OgHako yMeHbLUEHVE A0 3eIEHON NNCTBbI
HeraTVBHO CKa3blBAETCS HA COCTOAHMM FPUOHNLIbI 1 CKOPOCTY POCTa CEMbBM.
Kak nokasblBaeT Hall OMbIT, HA MePBbIX MOPax 0cob0e BHUMaHMWe cnegyet
YAEenaTb paunoHny. [lenio B TOM, UTo paboune MasieHbKoro pa3Mepa He CMOCOOHbI
MCMNONb30BaTb rpybble KopMa AnA NUTaHNUA TPUOHNLBI, MO3TOMY BaXXHO MOJO-
6paTb NOAXOAAWMIA KOPM. TaKMMK KOpMaMy MOTYT CTaTb INCTbA 6efioro wu-
NOBHMKA (Ha HEM MOXKHO «PAaCKOPMUTb» CEMbIO, OTKa3bIBaOLLYOCA OT APYrmxX
KOPMOB), a TaKXe OUeHb TOHKO HacTpyraHHoe f6510Ko. [py 3Tom cnegyeT CBoO-
€BPEMEHHO YAanATb U3NNLWKN COYHOTO KOPMa, MOABEPXKEHHOIO Nopye.
Mcnonb3oBaHue nobbix KOPMOB TPeOyeT HaboAeHNA 32 COCTOSHUEM Ipr6-
HULbI: TPU KOPMIEHUN TONbKO NCTbAMU MajIMHbl HAYMHAET CKa3blBaTbCA He-
XBaTKa BfIAryi v FpybHMULIA MOXKET MOJACOXHYTb, MPY KOPMIIEHUN KanycTon — B Ka-
Mepax C rprboM 1 B MycOope HauMHAET CKamnBaTbCA N30bITOYHasA Blara (MoXeT
NOMOYb BpeMeHHas yCTaHOBKa NPUHYANTENbHON BeHTMAALMUK). B Lenom on-
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TUManbHbIM OKa3blBaeTCA KOPMIEHWE PO30 UMW WNMOBHUKOM C fobaBneHne
TOHKUX foNeK AbnokKa.

Mo Mepe pocTa ceMbl HAUMHAIOT NOABNATLCA BCE 6osee KpyrHble KacTbl pa-
60UMX N CTAHOBATCA AOCTYMNHbI BCE 6onee KpynHble U rpybble kopma. Camon
nocriefjHen NOABNAETCA KacTa CONAAT, He NMPMHUMAIOLAA y4YacT1A B 3aroTOBKe
KOPMOB 1 yxofe 3a rpubom v Hecywaa nnwb GYyHKLMIO NaTPYIMPOBaHKA 1 3a-
LMTbl MypaBenHuKa.
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Summary

EXPERIENCE OF KEEPING OF THE SMALL COLONY
OF LEAF-CUTTING ANTS ATTA CEPHALOTES (L., 1758)

Alexander Gatilov
Moscow State Palace of Child and Young Creativity, Moscow, Russia

& Elena Mekhova
AN. Severtsov Institute of Ecology and Evolution of RAS, Moscow, Russia

This article presents data on the feeding and keeping leaf cutter ants Atta
cephalotes in captivity. The main difficulty in the early development of the colony
is to choose of appropriate kind of feeds. The most successful forage for the
initial rise of colony are white wild rose and thinly sliced apple. With the colony
growth can be used as feeds other Rosaceae and oak leaves, cabbage and rice.
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CMELIAHHOBWAOBbBIE 3KCNO3ULIUWN HASEMHbIX
bECM03BOHOYHDIX B YC/T0BUAX 300MAPKOB

P.A. unbmytamnHoB

KasaHckas rocygapcTBeHHasA akageMus BeTeprHapHO MeanLUHbI
nm. H.3. baymaHa, r. KaszaHb, Poccusa

A.B. Manes
KazaHckuin 30060Tcag, r. KazaHb, Poccus

HecMoTpsA Ha KosloccanbHbI MOTEHLMAN SKCMO3ULNA 6ECMO3BOHOUYHBIX, TEM
60siee X CMeLlaHHOBMAOBOrO BapuaHTa, NybrvKaumnin no faHHOMy BOMpPOCYy
NPYMEHNTENIbHO K Ha3eMHbIM BUAM B ITepaType HeMHOro. Mpy 3TomM coBMe-
LeHNe pa3HbIX BUAOB YIEHNCTOHOMMX B HCEKTAPUAX HE ABNAETCA PeaKoCTbIo.
CoBpeMeHHbIM MOAXOAOM B CO3[aHMM IKCNO3MLMIA HECrno3BOHOYHbIX B 300-
napkax siIBAeTCs peannsaumsa npriHLmMna KOMMIeKCHOCTY, T.e. KOrga OgHoOBpe-
MEHHO AEMOHCTPUPYIOTCS 6oMbLUIMEe «BUOTPYNMbl» XMBOTHBIX HECKOJIbKNX BUAOB,
0o6UTaOLWUX COBMECTHO B MPUPOAE Y HE MPOABAAIOWMX MO OTHOLIEHWIO APYT
K BpYry aHTaroHUCTUYECKOrO NMOBeAeHNA UM AEMOHCTPUPYIOLLMX CUMOMOTUYE-
CKMe OTHOLLIEHWSA, UTO [ieNaeT UX Nnokas bonee 3penuiHbim (bepesnH u gp., 2002).

Hanbonee X1BOMUCHBbIMM 1 MONYASPHbIMY 3KCMO3MLMAMN COBPEMEHHbIX
300MaPKOB ABMAIOTCA TPONMYECKre 3asbl C «cagamu 6abouek», rae noceTuTenm
MOTYT YBUZETb CBOOOLHO NETAIOLIMX SIPKO OKPALLEHHbIX NPeACcTaBUTeNen pas-
JINYHBIX CEMENCTB TPONUUYECKMX 6aboUEeK, a TaKKe APYrnx 6eCno3BOHOYHBIX. 10
naHHbIM O.10. OrHeBow (OrHeBa, 2005a), NPV HaNMMUYMKM 4OCTAaTOYHOIO 06bema
MOXHO COBMECTHO COAEepP»KaTb NINUMHOK 6aboueK 1 NasoyHNKoB, 6GOroMonoB
1 GPYKTOALHBIX KYKOB, GOrOMOJIOB U KMBCAKOB, yUUTbIBas Npu nogbope BMAOB
BO3MOXXHOCTM VX B3aVIMHOTO BIVAHWA APYT Ha Apyra.

A.B. OrHes (OrHeB, 2009) onbITHbIM MyTem MOKa3an yCrnewHOCTb ClIefyoLWnX
BVAOBbIX KOMOVHALMI 6€CMO3BOHOYHbIX:

- FMraHTCKUI KMBCSIK, axaTUHa UpaJenuns, axaTiHa BapuKo3a, KapJMKoBbIi
WNNALWMIA TapakaH (06s3aTeNIbHO Hanmyme 60bLIOro KONMYeCTBa IMCTOBOMO
onaja u KyCkoB KOpbl);

— aHHAMCKIE 1 aBCTPANNNCKUE NaJIOYHUKW 1 NAJTIOYHUKU-TTUCTOBUIKN;

- 6POH30BKK, 6oromonbl (HUMbI 10 4-ro BO3pacTa, 3aTeM UX HAJo pacca-
>KMBaTb);

— OPOH30BKM 1 HOBOFBUHEWCKME MafioYHNKN (HE0OH6XO[MMO MHOMO BEPTU-
KaslbHbIX MOBEPXHOCTEN).
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OpHako nmeeTca 1 NPOTMBOMNOMNOXKHAA TOUKa 3pPeHMA Ha COBMECTHOe cofep-
»KaHe aHHaMCKMX NanoYHUKOB Y MasioYHNKOB-TMCTOBUAOK, COMMAacHO KOTOPOW
NNCTOBMAKaAM TpebyeTcs xopoLuasi BEHTUMALUSA 1 3HAUNTENIbHOE NMPOCTPAHCTBO
[N IMHBbKN, YTO aHHAMCKIMM MasloyHrKam He obAzaTtenbHo (KomnaHuesa, 2009).

O.10. OrHeBa (OrHeBa, 2005a) KOHCTAaTUPYET BO3MOXKHOCTb COBMECTHOTO CO-
LEeprKaHUs NarloYHMKOB Pa3HbiX BUAOB MNP COBMIOAEHNN HEKOTOPbIX YCITOBUI.
TakK, K IMUYMHKAM INCTOBUAOK MOXKHO MOACENUTb HECKOIbKO JIMYMHOK aHHAM-
CKOro ManoyHuKa 2-3-ro BO3pacToB, KOTOPble, HaArpbI3aa Kpaa NUCTbeB, Ae-
NaT X NpuBneKaTeNbHbIMM ANA NTNYMHOK NINCTOBUAOK. B 3TOM KauecTBe
MOXHO TaKXe MCMoJib30BaTb TaCKUX, KAMOOIKUNCKNX, UHAUACKMX Manoy-
HVKOB 1 Apyrve menkue BuAbl. B3pocsbix NasoyHMKOB pa3HbIX BUAOB TakXe
MHOrga cofep»aT B ofHOM Teppapuyme. Moabripas Buabl, CiegyeT yunTbiBaTb
MX pa3mepbl N NOBEeAEHME, a TaKXKe CKOPOCTb Pa3MHOXeHUA. VIHTEHCMBHO pas-
MHOXQIOTCA B YC/TIOBUAX Teppapryma aHHaMCK1e, TaCKne, MyCKyCHbIe 1 gpyrue
BVAbl MAIOYHUKOB C KOPOTKMM CPOKOM MHKyb6aLmm Al 1 60nbLo NpoayK-
TUBHOCTbIO, KOTOpble ObICTPO BbITECHAIT cocefell. HOBOrBUHeNCKNE nanoy-
HWKW, HAanprMep, MOTYT NMOBPEAUTb JIMUMHKaM C bosiee MArKMMU NMOKPOBaMMU,
HanpuMep aBCTPANNNCKOrO MasloyHKKa, 0COBEHHO BO BPeMsi UX NINHbKM. »Ke-
naTeNbHO TaKXKe, UToObl COBMECTHO CofleprKalLmecs BUAbl OTANYAIUCh APYr OT
Apyra dopmorn Tena n pasmepamu n Gopmon Anu. He pekomeHayeTca nogcaxu-
BaTb K BUAAM, CMOCOOHBIM BbIAENATb €4KNI CEKPET, APYrvie BMAbI NMaJIOUYHVIKOB.

B HoBoM Komnnekce «Tponnyecknn gom» PrXckoro 300510rnyeckoro caga
B 2001 r. 6bI51a OTKPbITA MOCTOAHHAS 3KCNO3ULKA 6eCNO3BOHOYHbIX, FAe B He-
KOTOpPbIX TeppapuyMax npeacTaBieHo OfHOBPEMEHHO MO ABa BrAa HAaCEKOMbIX
c cobnoageHnem nx bruonorunyeckux ocobeHHoctein (Poma, Hanonos, 2002).

B HnkonaeBckoM 300napKke COBMECTHO XUBYT U YCMELWHO Pa3MHOXaTCA
KyOuHckue Blaberus craniifer n maparackapckue Gromphadorrhina portentosa
TapakaHbl. OTMeUEHO, UTO KyOMHCKME TapaKaHbl CbefaloT KaKylo-TO YacTb Mo-
TOMCTBA MafarackapCKmx, HO Te B HEKOTOPOM CTeneHN KOMMEHCUPYIOT 3TO
6osbLien ckopocTbio pocTta. CornacHo E.V. bogposoi (Bogposa, 2011) B MuH-
ckom 3oornapke ¢ 1999 no 2001 r. cywecTBoBasa CMEWAaHHOBNAOBAA 3KCMNO-
3ULMS Maarackapckoro 1 KyGrnHCKOro TapakaHoB. HecMoTps Ha obLiyto Kop-
MOBYI0 6a3y, BOSHUKIIN CJIOXKHOCTU NPU CO34aHMM ONTUMAJIbHbIX YCIIOBUIN UX
cofiepKaHus 13-3a pa3HbiX TPe6OBaAHUN K BNAaXHOCTW. B pe3ynbTaTe mapara-
CKApCKMe TapaKaHbl 0OMTanu BHM3Y, @ KYOUHCKME — HA BETKAX BBEPXY.

Ha nHtepHeT-dopymax TeppapuymMmncToB ONncaH yCreLlHbi onblT COBMECT-
HOrO COAEepXaHMA MafarackapCKMX MU MMraHTCKUX H0>KHOAdpUKAHCKMX Tapa-
KaHOB, MPaMOPHbIX U apreHTUHCKUX TapakaHOB, MPAaMOPHOro TapaKaHa, 6na-
6epyca U IMYMHOK MYYHOTO XPYLLAKa, @ TaKXXe aMepPUKaHCKOro 1 MpamMOpPHOro
TapakaHOoB C NInunHKamy 30pobaca. OfHako Npu BEAEHUU KYNbTYP HAaCEKOMbIX,
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Kak KOPMOBOr0 Ha3HaueHuA, Tak 1 KONMNEKLMOHHOro, peKOMeHAYeTCA TONbKO
pasfenbHoe cofeprKaHue BUA0B. B 9KCNO3MLMOHHbIX e Teppapuymax cocylue-
CTBOBaHMe HECKONIbKUX BMAOB BMOJIHE OMNPaBAaHHO, MPY YCNIOBUM COflepKaHnA
CTPaxoBbIX PEMNPOAYKTUBHbIX FPYMMn B OTAeNbHbIX cagkax (OrHes, 2009).
Boromosnos, ABAALMXCA TUMNYHBIMU LHEBHBIMU XULLHVKaMU-3acafHKaMU,
06bIUHO peKoMeHayeTcsA copepxaTb oTaenbHO. OfHaKo B 3KCMO3ULMOHHOM
Teppapryme BO3MOXHO X 06beAUHEHMEe C ManoNoABUXHbBIMU 6eCKPbIIbIMM
BMAAMM MaJIOYHUKOB (aHHaMcKure, nonadycol 1 T.A.), KOTOpble Masio nNpusne-
KaTenbHbl A/19 60romMonoB, B OT/IMYKE OT KpblIaTbiX BUAOB MasOYHUKOB, Bbi3bl-
BaIOLLUX ABVKEHNAMM CBOMX KPbIbEB NULLEBON UHTepec y 6oromornos (OrHeBsa,
2005a). Oka3anocb ycnewHbIM NofgceneHme MHAUNCKOro LBETOYHOTO UK HUMG
LpeBeCHbIX adppUKaHCKNX BOromMonoB B Teppapuymbl C HEKOTOPbIMY BULAMM
6PpOH30BOK. Kpome TOro, HOBOPOXAEHHblE 6OFOMOJIbl MOTYT COlepP»KaTbCA CO-
BMECTHO C HEKOTOPbIMW B/AAMU TapakaHOB. 3TO OTHOCUTCA B MepBYio ouepelib
K pOIOLUM BUZAM, TAKUM KaK apreHTUHCKUIA, aHTUABbCKWIA 1 LIECTUTOYEYHBIN Ta-
pakaHbl, TapakaHbl-yepenawku, Panestia sp. OgHako cnefgyeTt yunTbiBaTb, UTO
TapakaHbl ABNATCA nonvudaramu, BegyLmMmm HOYHOM 06pa3 XMU3HU, U MOTYT
CbecTb HUMP 60romonoB, UTo Habnhanyu Npu BblpaLLMBaHMN TMYMHOK 6oro-
MOJIOB B Teppapriyme C 3eieHbiMy 6aHaHOBbIMY 1 apNIEKMHOBBIMU TapaKaHamu.
CornacHo W.J1. OkwTtenHy (OkwrteliH, 2005) B KauecTBe CUMOMOTUYECKUX
KynbTyp MOTYT CyLLeCTBOBaTb Pa3/INyHble BUAbI MOKPWL, AOXKAEBbIE YEPBU N KOH-
ronesckas 6poH3oBKa Pachnoda marginata. CumbroTnyeckne KynbTypbl MOTyT
dopmurpoBaTb 1 KpynHble Bugbl konnembon (Collembola), 3eneHbiin 6aHaHOBBIN
TapakaH Panchlora nivea, ruraHtckne axatuHbl Achatina fulica v gp. Mokpuy
(Oniscidea) n kuscakos (Julida) MoXHO coBMeLLaTb MO0 C HEXULLHBIMY HAaCeKO-
MbIMU, MO0 C XULLHBIMY, HO 3aHVMAIOLLVIMU BPYTYI0 SKOOMMYECKYI0 HULWY (Ha-
npuMep, CO CKOPNMOHHKLIAMM), NN MEHee KpyNHbIMK (Knorbl-pefysuabl). Ckopni-
OHHUL, MOXXHO cofiepXkaTb TakKe ¢ KpacHoksionamu (Pyrrhocoridae), yxoBeptkamu
(Dermaptera) v faxke xNe6HbIMY >Ky>KenuLiamum Zabrus tenebrioides, KOTopble OXOTHO
MoeAaloT OCTaTKM MULLM NOCTe CKOPMMOHHKL,. XOPOLUO COCYLLeCTBYIOT MPU copep-
»aHWK Ha TophAHOM Cy6CTpaTe KMBCAKM C KOCTAHKamu (Lithobiomorpha).
onbITKN COBMECTHOTO COAeP>KaHNA eBPONeNCKUX BUAOB HaCEKOMBIX C TPO-
NMMYECKMMU BbI3bIBalOT MHOTO TPYAHOCTEW, CBA3aHHbIX NpeX[e BCero ¢ Nx pas-
HbIMY TpeboBaHUAMU K TemnepaType. MOMUMO 3TOro, BO3MOXHO 3apaxeHue
€BPONEeNCKUX BUAOB YSIEHUCTOHOIMX BO30yauTenamn MHGEKLMOHHbIX 3abone-
BaHWI, NONYYEHHBIMU UMW OT TAKCOHOMUYECKN BAIN3KMX TPOMMUYECKMX BUAOB
B CBA3M C OTCYTCTBMEM CrieLdUyecKoro MMMyHUTETa, B CJTyYae X COBMECTHOTO
copeprkaHnAa 6e3 npeaBapUTESIbHOTO KapaHTVHUPOBAHMA.
M3 Bcero BblleCKa3aHHOro ciefyeT, UTO B TeppapuyMmnCTUKE HaKoMseH
onpefeneHHbI ONbIT B CO3AaHNN CMELWAHHOBUAOBbIX SKCMO3MLNIA Ha3eMHbIX
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6eSI'IOSBOHO‘-IHbIX, ncnonb3yA KOTOprVI, MOXHO OEMOHCTPMPOBATb OAHOBpPE-
MeHHO bonbluve <<6I/I0prl'll'lbl», Bbi3blBaA TEM CaMbIM ,ElOI'IOJ'IHI/ITeJ'IbeIVI NMO3Ha-
BaTe/IbHbIN nHTEpECY nocetutenem.
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Summary

JOINT MAINTENANCE OF DIFFERENT SPECIES OF TERRESTRIAL
INVERTEBRATES IN Z00 EXPOSITIONS

Prof. Rustam Gilmutdinov
Bauman Kazan State Academy of Veterinary Medicine, Kazan, Russia

& Alexander Malev
the Kazan Zoo, Kazan, Russia

Modern approach to exposing invertebrates in zoos is to create complex
exposures. The article gives examples of successful joint maintenance and
exhibiting two or more species of invertebrates in zoos and other institutes and
fan collections of invertebrates. Discusses some problems that occur when joint
maintenance of different species of invertebrates.
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PA3BEJEHUE YEPHOM IbBUHKN HERMETIA ILLUCENS L.
(DIPTERA: STRATIOMYIDAE) B NABOPATOPHbIX YCJI0BUAX

A.A. 3aropuHckuii

Bcepoccnmncknin HayuyHo-UccnefoBaTeibCKU MHCTUTYT 1IECOBOACTBA Y MeXaH!-
3aLum necHoro xo3anctea, MockoBckaa obnactb, I. MNywknHo, Poccus.

A.W. bactpakoB

NHcTuTyT npobnem skonoruu v asontounn nm. A.H. Cesepuosa PAH, r. Mocksa,
Poccusn

YepHan nbBuHKa (Hermetia illucens L.) - 3To KpynHasa Myxa 13 ceMelncTBa
NbBUHOK (Stratiomyidae), nonyunBsLan 60nblyto NONYAAPHOCTb B NOCNefHee
JecsaTuneTe B KayeCcTBe KOPMOBOIO OObeEKTa ANA PENTUNWIA, NTUL, U APYTUX
»KNBOTHbIX. [Tpexae Bcero, 3To CBA3aHO C BbICOKOW NUTATENbHOCTbIO JINYMHOK,
KOTOpble coflepKaT 3HaunTesIbHOe KONMMyecTBo 6enka 1 Kanbuusa (Newton et
al., 2005). Kpome TOro, oH1 MOryT 6bITb UCMONb30BaHbI AN1A NepepaboTKy pas-
JINYHBIX OPraHNYeCKMX OTXO[O0B: CBMHbIX CTOKOB, MTUYbeN NOACTUIIKA, MULLEBbLIX
OTXOHOB 1 Ap., MPUYEM MOJyUYEHHbIN MOCNe TaKoN nepepaboTku cybcTpat
MOXeET ObITb NCMONb30BaH A5 BbipalnBaHua pacteHuii (Newton et al., 2005;
Sheppard et al., 1994). OgHako NPOMbILLISIEHHOE Pa3BeAeHME 3TOrO BUAA OCy-
LEeCTBAAETCA NPEUMYLLECTBEHHO B CTPaHax C TeMJbIM KNMMaTOM, B BOJibepax,
PacrnonoXeHHbIX Ha OTKPbITOM BO3yXe. DTO OOBbACHAETCA HEKOTOPbIMU TPYAHO-
CTAMM NPV pa3BefeHNN YEPHOW NbBUHKM B MOMELLEHNN, 1 B MEPBYIO0 oyepeb
C BbICOKOW TpeboBaTeNbHOCTbIO MMaro 3Toro Bupaa K ocseweHHocTn (Tomberlin
etal, 2002; Zhang et al., 2010).

B HacTosLLen paboTe Mbl ONKCbIBAaEM YAOOHYI0 METOAVKY KPYTIOroANYHOro
pa3BefeHnsA YepHOW NbBUHKM B YCJIOBUAX 3aKPbITOro MOMeLLEeHNA.

TemnepaTtypa B NOMeLleHUN ANA pa3BefeHna Myx noaaeprkmBanacb Ha
ypoBHe +25-27 °C. insA cofep>kaHnsA NMaro Mbl UCMONb30Banu 60nbLIo Tep-
papuym, pazmepom 40*115%100 (H) cm. MepeaHssa cTeHKa npeAcTaBnsia cobom
CTeKJIAHHbIE Pa3fBUXHbIe ABepPLbl, a OCTajfibHble ObIV caenaHbl U3 6enoro
MBX. B 60KOBbIX CTEHKAx OblNn NpofenaHbl Hebobluve BEHTUNALMOHHbIE OT-
BepcTuA. Ha noTonke Teppapuyma Obiiv yCTaHOB/EHDI BE TIOMUHECLIEHTHbIE
namnbl mowHoCTbio 30 BT Kaxkgas, nogknioyeHHble K cetn 220 B yepes anek-
TPOHHOE nyckoperynupytoulee yctponcteo (3MPA). LiBeToBaa TemnepaTypa
ob6eunx namn coctaensana 6500 K. invHa aHA — 12 yacoB. B ueHTpe Teppapuyma
pacrnosiaraniacb KOpMyLIKa AJiA MMaro, Kotopas npeacTaBnsAna cobom Xentyto
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BVICKO3HYIO FYOKy, MPOMMTaHHYO pacTBOpOM mega. [MMTaHve ans Mmyx 3Toro
BVA He ABMIAETCA CTPOro HEOOXOANMbIM, OfHAKO CYLLECTBEHHO YBENNYMBAET
NPOJOIKMUTENbHOCTb UX XU3HW. [InA OTKNagkm AnL Ha AHe Teppapuyma ycTa-
HaBNMBaNacb eMKOCTb 06beMoMm 1,5 1, B KOTOPYIO Ha AHO YKNaAblBajnCb CMO-
YeHHble MIEHNYHble OTPYOU cnioem 3 cm. Hag oTpy6siMu Tak»ke yCTaHaBNMBa-
flacb NNAacTUKOBAA CeTKa, Ha KOTOPOW pa3meLlasnca Hape3aHHbIN NofocKaMum
ro$pprpoBaHHbI KapTOH.

Korga Teppapuriym 6bin MOJIHOCTBIO TOTOB K paboTe, Ha AHO yCTaHABMMBa-
flacb eMKOCTb C NynapuaMn myX. Bollwegwmve camubl 1 CamKy CMapyBanuch B No-
neTe, HAUMHasA C TPETbEro AHS XN3HW. [epBble KNaaku AnL 0bHapYy>KMBanCb
Ha NATbIA AeHb C MOMEHTa BbIxoAa nepBbix Myx. CamKy OTKNagbiBanu ANLa B OT-
BEPCTUS B TOpPMPOBAHHOM KapTOHE B BUAe GONbLINX KNALOK, CoAepKaLlnx
no 400-500 anu. MpogomKnTenbHOCTb XN3HU UMaro coctasnana ot 10 go 20
CYTOK. 3aMeHa KapToHa C KiagKamu Npon3BOAUNIACh eXXeHEBHO. fliLa NHKYOu-
poBanunch B YawwkKax lNeTpu B cyxom KapToHe, npu Temnepatype +26 °C n oTHo-
CUTENbHOW BNaXKHOCTK Bo3ayxa 80%.

MpopgomKNTenbHOCTb Pa3BUTUA AUL YEPHOW JIbBUHKM NMPU YKa3aHHOMN
TeMnepaType COCTaBMAET TPOe CYTOK. fAla TPeTbero AHA MHKybauum nome-
Lanu B NIacTUKOBbIE KOHTeNHepbl 1,5 N C NUTaTeNbHbIM Cy6CTPATOM 1 HAKpPbI-
BaNln MeNKOoAYEenCTon ceTKkon. B ogHOM KOHTelnHepe Haxoamnocb no 20 Knagok
1 4-5 cm NuTaTeNbHOro Cy6CTpaTa, B KauecTBe KOTOPOro C yCnexom Obinn mc-
NMoJIb30BaHbI: 3KCKPEMEHTbl CBEPUYKOB 1 30dpobaca, KypuHbIA HaBO3, Mule-
HUYHble OTPYOM, COH6aUM KOPM, PasNiuHbIe KPYrbl — PUC, MaHKa, OBCAHKA U Ap.
[laHHblE KOMMOHEHTbI MOTYT ObITb MCMONb30BaHbI KaK B CMECU, TaK U MO OTAENb-
HOCTW. 1N NpPUroTOBEHMA TOTOBOTO CybCcTpaTa B CyXyl cMecb fo6aBnanu
BOAY A0 MOSyYeHUss CMECU JINMKOW Kalleobpa3HOM KoHcUcTeHUmun. Mpu 3Tom
TBEpAble Kpynbl HEOOXOAMMO 3amMauriBaTb B BOAE Ha CYTKU, a OTpybu u gpyrve
flerko pasmMokaloue KOMNOHEHTbl MOXHO 3amMaynMBaTb HEMoCpPeaCcTBEHHO
nepep Mcrnonb3oBaHveM. Ha nATbIN AeHb Mbl Nepecbinany cybcTpaT ¢ MMYrH-
KaMu B KOHTelHepbl pa3mepom 70*50%20(H) cm. KoHTeliHepbl He HaKpbiBany,
a cybcTpaT NoAckInany no Mepe HeobxoanMocTu. KpynHble MMUnHKY Nepepaba-
TbIBa/IN MPAKTMYECKU NtoOble OpraHNYecKre OTXOAb! — Ntobble oBoLWY, GPYKTHI,
OCTaTKN MACa, PblObl, MPUYEM KaK CBEXME, TaK Y UCMOPYEHHbIE,

B npouecce BbipalwnBaHNA TNYMHOK BaXKHO CIeAUTb 3a XOpOLLUen aspaunen,
TEMMNepaTypol B KOHTEMHepaXxX 1 BAaXKHOCTbO cyocTpaTa. [Npun BbICOKON NoT-
HOCTV NINYMHOK TeMMepaTypa CyocTpaTa MOXKeT NogHUMaTbcA Ao +45 °C, uTo,
O[HAKO, He MPVBOAUT K UX rmbenu. Pa3BrTre MMUNHOK [0 CTaany NPeaKyKonKu
npofosmkanocb 14-18 cyTok.

JINurHKWY, 3aBepLUMBLUNE NMUTAHWUE, TNHAIOT U NPUOOpPETAIOT TEMHYIO, MOYTU
YepHyI0 OKpacKy. Ha 3Ton ctagnmn pa3sBuTna OHW ULLYT NOAXOAALLEee MecTo AnA
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OKyKnmBaHuA. Ecnn cybcTpaT HelOCTaTOUYHO BNaXHbIW, OKYKNMBaHNE MOXET
npown3onTn B Tonwe cybctpata. Ecnm xe B cybcTpaT 4o6aBUTL BOAbI, NpenKy-
KonKu 6yayT nonsatb No NoBepXHOCTU B MOUCKax boniee Cyxoro mecta Asid OKy-
KnBaHWA. 9Ta 0COBEHHOCTb UX BUONOMM MOXET OblTb UCMONb30BaHa AN OT-
feneHna ux ot cybctparta. MNpenKyKonKu 3Toro Buga MoryT 6biTb COXpaHeHbl A0
HecKonbKux mecAaues, npu temnepatype +10-15 °C. MNpwn Temnepatype +26 °C
OHU OKYK/IMBAIOTCA B TeyeHne 7-10 cyToK.

B kauecTBe KOPMOBOrO O6bEKTa ANA KUBOTHBIX MOTYT ObITb 1CMONb30BaHbI
Kak NpefKyKonKu, Tak Y IMYNHKN MAALLINX BO3PACTOB, KOTOPbIX XenaTefibHO
NPOMbITb BOAOW Nepep ynotpebneHrem 1 BbifepaTb CYTKU B HENTPanbHOM
cybcTpaTe, HanpUMep B KOKOCOBOW CTPY»KKe.

Jintepartypa / References

1. Newton, G.L., D.C. Sheppard, D.W. Watson, G. Burtle & R. Dove, 2005. Using the black
soldier fly, Hermetia illucens, as a value-added tool for the management of swine manure // Animal and Poultry
Waste Management Center, North Carolina State University, Raleigh, NC. P. 17.

2. Sheppard, D.C., G.L. Newton, S.A. Thompson & S. Savage, 1994. A value-added manure
management system using the black soldier fly // Bioresource Technol., 50. P. 275-279.

3. Tomberlin, J. K., & D. C. Sheppard, 2002. Factors inBuencing mating and oviposition of black soldier
Bies (Diptera: Stratiomyidae) in a colony // J. Entomol. Sci., 37. P. 345-352.

4. Zhang, J., L. Huang, J. He, J.K. Tomberlin, J. Li, C. Lei, M. Sun, Z. Liu & Z. Yu, 2010. An
artificial light source influences mating and oviposition of black soldier flies, Hermetia illucens // ). of Insect Sci.,
10.P.202.

Summary

BREEDING BLACK SOLDIER FLY HERMETIA ILLUCENS L.
(DIPTERA: STRATIOMYIDAE) IN THE LABORATORY

Andrew Zagorinsky

Russian Research Institute for Silviculture and Mechanization of Forestry,
Moscow Region, Pushkino, Russia

& Alexander Bastrakov
A.N. Severtsov Institute of Ecology and Evolution of RAS, Moscow, Russia

In this paper, we describe a method of breeding Black Soldier Fly under
artificial lighting. For imago we used a large cage. The size of the cage was
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40*115*100 cm, with 100 cm - height. At the top of the cage we installed two
fluorescent lamps (30 W each). The color temperature of both lamps was 6500 K.
The length of daylight was 12 hours. The feeder for adults (a yellow viscose
sponge soaked in honey solution) was installed in the center of the cage.
For oviposition we installed 1,5 liter plastic box with 3 cm layer of moistened
wheat bran. Over the bran we also installed plastic mesh on which we placed
corrugated cardboard, cut into strips that were replaced daily. Females usually
laid eggs in holes of the corrugated cardboard in large clutches, containing
400-500 eggs each. Adult lifespan ranged from 10 to 20 days. These eggs were
incubated in Petri dishes in dry cardboard at +26 °C and relative humidity of
80%. As food substrates for growing larvae were used excrements of crickets
and superworms, chicken manure, wheat bran, dog food, various cereals -
rice, semolina, oatmeal, etc. These ingredients may be used in mixtures or
individually. During the larval development time it is important to control the
aeration, temperature and humidity of the substrate. If the density of larvae is
too high, the substrate temperature may rise to +45 °C. The development time
of larvae was 14-18 days. Larvae that have finished their development look for
a suitable place to pupate. This feature of their biology can be used to separate
them from the substrate. Prepupae can be stored up to several months at a
temperature of +10-15 °C. At +26 °C they pupate within 7-10 days.
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PA3BEAEHWUE MAPHOJTUCTHUKOBOIO bPAMHUKA
HYLES ZYGOPHYLLI (OCHSENHEIMER, 1808)
(LEPIDOPTERA: SPHINGIDAE) HA UCKYCCTBEHHOW
MUTATENbHOW CPELE

A.A. 3aropuHckuii

Bcepoccnmncknin Hay4yHo-UccnefoBaTeibCKU MHCTUTYT 1IECOBOACTBA Y MeXaH!-
3aLum necHoro xo3anctea, MockoBckaa obnacTb, r. MNywkunHo, Poccus.
0.T. fopbyHoB
NHcTuTyT npobnem skonoruu n asontounn nm. A.H. CesepuoBa PAH, r. Mocksa,
Poccun

MapHonucTHMKOBBIN 6paxHUK (Hyles zygophylli) — penkuin Bug 13 dpayHbl bpak-
HUKOB Poccum, BCTpeyvatowminca IoKanbHO Ha Tepputopun ACTpaxaHCKon 06-
nactun n Pecnybnukun [larectaH. B ecTecTBEHHbIX YCIIOBUAX MyCEHNLbI 3TOrO BUAA
NTATCA NCKIIYNTENIBHO pacTeHUAMMN poga Zygophyllum (Z. fabago), xota moryT
ObITb TaK>Ke BblpallieHbl Ha HEKOTOPbIX APYI1X PaCTEHUAX U3 TOTO e CeMeicTBa
(Pittaway, 1993). OnHaKo HECMOTPA Ha CTONb Y3KYI0 CneLunanm3alnnio 3Toro BUaa,
HaM yAanocb yCrnewHo BblIpacTUTb MapPHONMUCTHUKOBOTO HBpaKHMKa Ha UCKYC-
CTBEHHOW nuTaTenbHon cpege (UMNC), He coneprkaBLLel KOPMOBOIO PacTeHU.

[nAa BbiIkapMnmBaHuA ryceHuy mol ncnonbsosanu UMNC, Ha KOTOPON Takxe
yCneLlHo BblpalyBany 6paxHrKa MepTBas ronosa 1 6pa)kHrKa ofieaHapPoBOro
(3aropuHcknn n gp., 2011; 3aropuHckun n gp., 2013). CoctaB NCNoNb30BaB-
wwuxcs UMNC nprBepeH B Tabn. 1.

Ta6bnuua 1/Table 1

CocTaB UNC, ncnonbsoBaBLuniica B paborte
Composition of the artifitial diet

Coctas cmecu / Diet composition Macca, r/ Mass, g

Cyxas cmecb N 1/ Dry mix N 1

3apopabiwn nwernubl / Wheat germ 80
[Npoxxu kopmobile / Torula yeast 16

Caxap / Sugar 28
CoeBas myka / Soy bean protein 32

Conu Beccona / Wesson's salt mixture 8
Xonecteput / Cholesterol 2
Xonun-xnopua / Choline-Chloride 1
CopbuHoBas kucnota / Sorbic acid 2,8
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Coctas cmecu / Diet composition Macca, r/ Mass, g
Cyxas cvect N2 2 / Dry mix N2 2
AckopbutoBas kucnota / Ascorbic acid 4
Kanamuuun cynbar / Kanamycin sulfate 0,07
CrpenTomuuuH cynbar/ Streptomycin sulfate 0,26
ButamuHHblit npemukc*/ Vitamin mixture* 2
MNpoune komnoxeHTbl / Other ingredients
Arap / Agar 25
Oopmanu 37 % / Formalin 37 % 3mn
JTbHAHoe macno / Linseed oil 4mn
Boga / Water 1000 mn

*CocTaB BUTAMUHHOTO npeMukca (Ha 500 mr): TuamuH — 4 mr, pubodaaBuH — 6 M,
HuarmHaMun — 60 Mr, Kaaeius nadtoreHat — 20 mr, nupunokcud HCL — 6 mr, 1u-
aHoKoOamaMuH — 9 MKT, (posmeBast Kuciora — 54 mr, 6uotuH — 50 MKT, XOJIWH —
150 mr, nnosutous — 150 mr, [TABK — 50 mr.

The composition of vitamin mixture (for 500 mg): thiamine — 4 mg, riboflavin —
6 mg, niacinamide — 60 mg, calcium pantothenate — 20 mg, pyridoxine HCL — 6 mg,
cyanocobalamin — 9 mg, folic acid — 54 mg, biotin — 50 mcg, choline — 150 mg,
inositol — 150 mg, PABA — 50 mg.

[na npurotoBneHunsa cpegbl B HEOOXOAUMOE KONMYECTBO XONOAHOM BOAbI
BbICbIMann arap-arap 1 Nocse TwaTeNbHOro nepemellBaHna 4OBOAUAN NONY-
YeHHYI0 CyCrneH3uio Jo KuneHusa. lNocne 3Toro Npu NOCTOAHHOM NOMELINBaHUM
pobasnsanu cyxyto cmecb N2 1 B pacTBop arap-arapa. [locne Toro Kak Temnepa-
Typa cmecu cHuxanacb go +57 °C, Bbicbinanu cyxyto cMecb N2 2, a Takxe Bnuv-
BanM HeobxoAMMOe KonnyecTso GopmanmnHa 1 NbHAHOro macha. MNonyyeHHyio
cybcTaHUMIO pa3nmBany B NIAaCTUKOBbIE KOHTEMHEPbI U XPAHWUY B XONOAUIb-
HUKe npu Temnepatype +2-3 °C He 6onee AByX Hefesb.

Babouek Mbl cogepxanu B ceTyaTbiX cagKkax, pasmepom 60¥60*60 cm npw
Temnepatype +28 °C, oTHOCUTENbHON BNaxHOCTN Bo3ayxa 30-40% v gnnHe cee-
TOoBOro AHA 12 yacos (puc. 1). baboukmn cnapmBanucb Ha 2-3-10 HOUYb C MOMEHTa
BbIXOAA M3 KYKOJIKU, OAHAKO MO HeyCTaHOBEHHbIM NPUYMHAM OAHAKO NnLb
40% caMOK criapuBasnincb, B TO BPEMA Kak OCTaslbHble OCTaBannCb HEONIO[0TBO-
peHHbIMW. AHaNOrMYHble TPYAHOCTI CO CNaprBaHMeM TaKXe N3BECTHbI ANA ApY-
roro BMAa 13 3Toro xe popa — Hyles vespertilio (3aropuHcknin n gp., 2012; Danner
et al., 1998). MNprUnHbI JAHHOTO ABJIEHMA TaKoBbl. [1nA OTKNagKM ANL, CaMKaMm
OparkHNKa HeOOXOAUMO KOPMOBOE pacTeHue. [Mpu OTCYTCTBMU pacTeHNA CaMKK
oTKnagbiBanu He 6onee 50-100 AnL Kax<aaa Ha CTEHKKU cagka. KopmneHue 6a-
60ueK OCyLLECTBAANOCH UCKYCCTBEHHO 10%-M pacTBOPOM Mefa.

CobpaHHble AlLa NHKyb6mpoBanuch B Yawkax [eTpu npu Temnepatype
+28 °C. [MpoaomK1TENbHOCTb Pa3BUTUA AWL, COCTaBANa 6 CyTOK. Bcé ob6opyno-
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BaHVe, UCMOJIb30BaBLIeecsa B paboTe, MoABepranoch ctepunusayum. OTHocu-
TesibHaA BIaXHOCTb BO3AyXxa B nomelleHnn coctasnana 30-40%.

[na BbipawmBaHma ryceHuy, 1-3-ro Bo3pacToB UCMONb30BaNy Yyawku MNetpu
(pwnc. 2). Ha oHO Kaxkaowm YallKy Knanacb ninacTUKoBasA CeTKa C AYeelnt 7 MM, Ha
KoTopyto nomewanu nonocku UIMC n HoBopoXAeHHbIX ryceHnu. B ogHom yalike
BblpawmBanm He 6onee 30 ryceHnu. C cepenHbl TPETLETO BO3pacTa ryceHuy
nepemeLLany B NIacTUKOBble KOHTelHepbl padmepom 40*30*5(H) cm. [ina BeH-
TUAALMMN KPbILLKA KOHTEMHepa ocTaBanacb Clerka NpuoTKPbITON.

Hanbonbwas ckopocTb pocTa ryceHuy Habnoganacb npu Temnepatype
+35 °C. B Takmx ycnoBuax Npoao/mKUTENIbHOCTb NX Pa3BUTUA cOoCTaBnAna ot 16
[0 20 cyToK. [yceHuL, roToBbIX K OKYKMBAHMIO, PacCaXKUBanv UHAUBMAYANbHO
B MJ1acTMKOBbIe KOPOOOUKM 06 bemom 100 M ¢ xopoulen BeHTURALMEN (puc. 3).
B Kaxayto KOpoOOUKy MOMeLLAIN TakxKe Cyxyto candeTtky. [yceHuLbl OKYKNMBa-
NNCb Yepes 4 fHA Nocsie paccaxnBaHusA. MNpeaKyKonKkm 1 KyKonKn cogepkanncb
npu Temnepatype +28 °C. babouku Bbixogunu yepes 12-14 cyToK C MOMEHTA
OKYKNMBAHWA.

Bcero yganocb BblpacTuTb fABa nokoneHus H. zygophylli. Babouku, Bbipa-
weHHble Ha UMC, He oTAnYanucb CyLWeCcTBEHHO NO pasMepy OT NPUPOAHbIX
0cobelt. BbikrMBaeMoCTb ryceHul, cocTtaBnsana 51%, npuyem 60/IbLUINMHCTBO MO-
rMéWmX ryceHny, Habnoaanoch B Yawkax [eTpu ¢ nepBbiM 1 BTOPbIM BO3pac-
TaMu. BbKMBAeMOCTb ryceHuL Ha NociieiHeM BO3pacTe B OOMbLUMHCTBE CIly-
yaeB cocTtasnana 100%.

Puc. 1. maro napHonuctHrkoBoro 6paxHuka (Hyles zygophylli) (doTo A. 3aropuHckoro)
Fig. 1. Imagoes of hawkmoth Hyles zygophylli (photo by A. Zagorinsky)
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Puc. 2. TyceHnua napHonncTHKoBoro 6paxkHuka (H. zygophylli) 3 Bo3pacTa
(doTo A. 3aropurHckoro)

Fig. 2. 3rd star’s larvae of hawkmoth H. zygophylli (photo by A. Zagorinsky)

Puc. 3. TyceHnLa napHONNCTHUKOBOMO bpaxHuka (H. zygophylli) nocnenHero Bo3spacta
(dpoTo A. 3aropuHcKoro)

Fig. 3. Last star’s larvae of hawkmoth H. zygophylli (photo by A. Zagorinsky)
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Summary

BREEDING OF HAWKMOTH HYLES ZYGOPHYLLI
(OCHSENHEIMER, 1808) (LEPIDOPTERA: SPHINGIDAE)
ON THE ARTIFITIAL DIET

Andrew Zagorinsky

Russian Research Institute for Silviculture and Mechanization of Forestry,
Pushkino, Russia

& Oleg Gorbunov
A.N. Severtsov Institute of Ecology and Evolution of RAS, Moscow, Russia

Hyles zygophylli is one of the most rare hawkmoths in Russia that occurs locally
in Dagestan and Astrahan’region. In Russia caterpillars of this species feed only on
Zygophyllum fabago. Despite the monophagy of this species it can be easily bred
on wheat germ based artificial diet. We obtained 2 generations of this species
using artificial diet for Acherontia atropos and Daphnis nerii (Zagorinsky et al., 2011).
Composition of this diet is presented in the tab. 1. To prepare the diet water with
agar were boiled; then dry mix N 1 was added and mixed. When temperature of
the diet decreased to +57 °C dry mix N¢ 2, linseed oil and formalin were added. Pre-
pared diet was stored in a refrigerator an +2-3 °C until use no more than 2 weeks.

L1-L3 caterpillars were reared in Petri dishes on plastic net with 7 mm cell.
Larger caterpillars were reared in plastic boxes. The development time was
16-20 days at +35 °C. Survival rate was 51% from 1 to 4 instars and 100% at the
final instars.
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HEKOTOPbIE 0COBEHHOCTW COAEPMAHUA N PA3SBEAEHNA
TMTAHTCKOTO JIECHOTO TAPAKAHA BLABERUS GIGANTEUS
(L., 1758) (BLATTODEA: BLABERIDAE)

B YEPKACCKOM 300MAPKE

J1.B. 30pa
YepKaccknin ropoackor 300/10rnMyecknii napk, r. Yepkaccol, YKpanHa

MMraHTCcKni necHom TapakaH Blaberus giganteus (L., 1758) pacnpocTpaHeH Bo
BNTAXKHbIX Tponunyecknx necax LeHTtpanbHon n KO>kHOM AMepuKn. 3To OgMH 13
KpyMnHenLwuyx TapakaHoB MMpoBon dayHbl. [nrHa Tena B3pocsio 0cobu ¢ Kpbi-
NbAMMN MOXET JOCTUraTh 8,5 CM. 3T TapaKaHbl ABNAIOTCA YCOBHO XNBOPOAA-
wmmn. bepemeHHocTb gnutca 1,5-2,5 mecAua, U3 04HON 00TEKN OTPOXKAAETCA
00 30 nnumHoK. Jo 4OCTUXKEHNA CTagum NMaro INYMHKK NUHAT 7-8 pa3s. Pas-
BUTME npogoKaeTca 5-7 mecaues. PacTyT 3Tn TapakaHbl MeasieHHO, nMaro
xuByT oo 1,5 net (OrHeB n gp., 2004).

Bonblwure pasmepbl 1 3pdeKTHaA BHELWHOCTb, a TaKKe UHTEPeCHoe NnoBe-
LeHune ocobell B KynbType cienany rmraHTCKoro TapakaHa ogHvuM 13 Hanbornee
MenaHHbIX 06beKTOB KYNLTUBMPOBaHNSA, KaK B 300MapKax, Tak 1 B NIOOUTENIbCKUX
konnekuuax (Masponyno u ap., 2011; Cycnos, 2013). Vimaro n nMYnHKM 3TOro Ta-
pakaHa 4acTo NCMONb3YTCA B KaYeCTBE KOpMa AJ1A MPMMATOB, PENTUINI, NayKOB-
nTuyeenos. OfHaKo B Cuy pas3fiMyHbIX NPUYKH B. giganteus oka3anca oBOJIbHO
NPUXOTAUBbLIM K YC/IOBUAM COAEPKaHMA, MOSTOMY OH Hayan ucyesatb U3 KOJ-
NEKLMI 300MaPKOB KaK 3KCMO3ULMOHHDBIN 1 KOPMOBOW 06beKT. OCHOBHbIMW Npu-
YMHaMW 3TOrO CTAHOBUIUCb HapYLUEHNA YCITOBUI COAEPXKaHUA, B T.U. PpeXIMMa TeM-
nepaTypbl 1 BaXXHOCTW. B HacTosLee Bpema cpeay rocyfapCTBEHHbIX 300MapKoB
YKpauHbl JaHHbIV B, OCTaCA TONbKO B KOMeKUMy YepKacckoro 3oonapka.

B. giganteus BrnepBble NOABWNCA B KoSlnekumn Yepkacckoro 3oonapka B 2009 .
CrapToBas rpynna n3 10 nmaro cofiep<anacb B nnactmkoBom 6okce «Ferplast»
pa3mepamu 35*23*20 cm Ha cybcTpaTe U3 MySibUM XBOWMHBIX MOPOS, Npu Temne-
paType +27 °C. YBnaxHeHuve cybcTpaTa NpoBOANIOCH MO Mepe ero BblCbIXaHUA
(onpbickmnBanocb fo 50% cy6cTpata). bbin nonyyeH Npunioa B KONMYECTBE OKOO
20 ocobeir. B 2010 r. n3-3a CpaBHUTENBHO HU3KOM Temnepatypbl (+25-26 °C)
BbICOKOW OTHOCUTENbHOW BNa*KHOCTU (70-75%) HaceKoMble CTani MeHblle Mn-
TaTbCA, U B KyNbType Hayanca nagex. Toraa TapakaHoB nepeBenm Ha Cyxyto nog-
CTWIIKY B BUZE KOMpbl C JoO6aBNeHneMm cyxux y6oBbIX TMCTbeB. AN yBennyeHns
MKM3HEHHOro NPOCTPAHCTBA UCMOMb30BaNN KAPTOHHbIE NPOKIAAKN ONA KYPUHbIX
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AnL, NP 3ToM BblNa yBenMueHa TeMnepaTypa CoaepaHua. 7o B onpeneneHHon
CTeneHn NOMOrI0 MPNOCTAHOBUTb Mafex, HO B pe3ynbraTte B rpynne ocTanochb
TONbKO 8 MMaro (63 1 29). B CBA3M C TeM, UTO CaMLibl arPECCMBHO OTHOCWIACH APYT
K Apyry, 23 v 29 6bIy OTcaKeHbl B OTAENbHbIN GOKC. DTa rpynna copepanachb
Ha CyXOW NOACTUIIKE 1 MPY NOCTOAHHON TemnepaType +28 °C. Yepe3 HekoTopoe
BpemA B 3TOW rpynne nmenoch yxe okosno 100 IMYnHOK pa3Horo Bo3pacta.

B 2012 r. npn nepeBofe KynbTypbl B HOBOE MOMeLleHe npon3soLen ne-
penaj TemnepaTtypbl Y BNaXHOCTU. I3MeHeHne NOCTOAHHbIX YCIOBUI COAep-
»KaHWA NPUBESIO K MacCOBOW rMbenv HacEKOMbIX B KyJbType, B pe3ysibTaTe Yero
OCTannCb TONbKO OfHa Napa MMaro 1 HECKOJIbKO JINYMHOK CPefHEro 1 cTapLiero
Bo3pacTa. B oktA6pe 2012 r. BHOBb 6bIN0O NonyyeHo 59 umaro B. giganteus, 2 3
KOTOPbIX OKa3an1cb onnofoTBoOpeHHbIMU. HoBasA rpynna cogep»anacb Nnpu cta-
6unbHoM Temnepatype +28 °C. B KauecTBe cyb6cTpaTa MCMNonb3oBanacb CMecb
CyXoW KOnpbl C Ay60OBbIMU NINCTHAMU, @ B OLHOM Yriy 60Kca nomMeLLanocb He-
60MblUOe KONMYECTBO MXa, KOTOPbIV NePUOANYECKU YBNAXKHANCSA, C TEM YTOODI
TapaKaHbl UMeNy BO3MOXHOCTb BblOMpaTb KOMPOPTHbIE A/1A HMX MeCTa Mo BlaX-
HocTu (pwc. 1). BHoa6pe 2012 1. B 3TON rpynne B. giganteus Obin NoONyyYeH NepBbIit
npunnod. JINYnHKmn pa3srBanncCb HOpMasnbHO. bbio yctaHoBIEHO, UTO Monofble
JIMYNHKIN HaXOAATCA 6osblUe BPEMEHN Ha BNIaXXHOM Cy6CTpaTe, a IMUNHKI CTap-
Lero BO3pacTa U MMaro Ha cyxom cybcTpate (puc. 2). Yepes HekoTopoe Bpems
6b171 NONYYeH NPUMNIIOL M OT «CTapo» Napbl. B HacToALlee Bpema B YepKacckom
300MnapKe MeeTcA HebonbLuas, HO CTabunbHaA KynbTypa FMraHTCKOro TapakaHa.

HecmoTpa Ha onuvcaHHble Bbile NpobaemMbl, BbIABUBLLMECA NPU COaep-
XaHuKW KynbTypbl 3TOro BUAA, AaHHbIN BN TapakaHOB NpeAcTaBiAeT onpeae-
NTEHHYI0 LLleHHOCTb ANA Konnekumn Yepkacckoro 30omnapka Kak MHTepeCHbIn
3KCMO3MLMOHHbIN 1 KOPMOBOI 06beKT. TpexnieTHUIA onbIT YepKaccKoro 300-
napka rnokasarn, 4to KynbTypa B. giganteus MOXeT yCnewHo cofepxaTbca 1 ca-
MOBOCCTaHaBNIMBaTbLCA NPW COBMOAEHNN CeAYOLWUX YCIOBUIA:

- MCNoNb30BaHUe ANA cofepKaHUA TapakaHOB 6GOKCOB AOCTaTOYHOrO
obbema;

— cofiepaHue rpynmnbl TapakaHoB C MOMOBbIM COOTHOLWEHMEM KakK 1:3;

- nogaepkaHne onTUManbHbIX MUKPOKINMaTUYECKNX MapaMeTpOoB: TeMre-
patypa +28-30 °C 1 oTHOCHTeNbHAA BNa)KHOCTb He meHee 50-60%;

- MCNoJsib30BaHMe B KayecTBe cybcTpaTa Cyxoro Topda nnm KoOKoCoBOM
CTPYKKM C JOOaBNeHNEM CYXUX TUCTbEB Ayba, a TakKe KapTOHHbIX NPOKIaA0K
ANA AUL; ANA PErynMpoBaHNA BAaXKHOCTU B OLHOM 13 Yr10B 60Kca Heobxoaumo
obecneynTb NOCTOAHHOE YBRAXKHEHWE;

- noafepKaHme YMcToTbl CybcTpaTa B HOKCe C Lienblo NpeaoTBpaLleHmns pas-
BUTUA NNeceHn, canpoTpodHbIX KNeLen U Myx-ropbaTok, BKIoYan perynapHyio
yBOPKy OT TPYMOB, IMHHBIX LKYPOK 1 OCTaTKOB MULLH.
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Puc. 1. maro Blaberus giganteus Ha cy6cTpaTe U3 CMecu Cyxoii Kompbl ¢ Ay60BbIMU NU-
CTbAMU U fobaBNeHMEM MXa B OLHOM 13 yrnoB 6okca (doto J1.B. 3ops)

Fig. 1. Imagoes of Blaberus giganteus on substrate mix — dry copra with oak leaves and the
moss in one corner (photo by L. Zorya)

Puc. 2. lnunnHkn B. giganteus (doTo J1.B. 3opA)
Fig. 2. Larvae of B. giganteus (photo by L. Zorya)
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Summary

SOME FEATURES OF THE KEEPING AND BREEDING
OF BLABERUS GIGANTEUS (L.) (BLATTODEA: BLABERIDAE)
IN THE CHERKASY 200

Lyudmila Zorya

Cherkasy Zoo, Cherkasy, Ukraine

Giant forest cockroach Blaberus giganteus (L., 1758), widespread in Central
America and in the north of South America, is one of the largest species
of cockroaches. Large and showy appearance and behavior of individuals
interested in the culture made B. giganteus one of the most desirable objects
of cultivation both in zoos and in amateur collections. Taking care of Giant
forest cockroach is a demanding task, the most important aspect of it, is the
temperature-humidity regime. By now among public zoo in Ukraine the
Cherkasy zoo is the only one to have this species.

The Cherkasy Zoo is keeping this species since 2009. For the first three years
authors did have some problems taking care of it but didn't abandon, because
the giant forest cockroach is very valuable for Cherkasy Zoo collection.

For normal care and cultivation of this cockroach need to maintain the
following conditions:

- Use sufficient space to keep the cockroaches depending to their age and
number (container, tank). Cockroaches can live communally. Height is more
important than floor space.

— For better mating the cockroaches should be a sexing ratio 1:3.

- The optimal temperature to keep the giant cockroach is +28-30 °C and the
relative humidity should be not less than 50-60%.

- As the substrate using dry peat or coconut, to regulate humidity need to
make a wet corner, can also add dry oak leaves and egg trays (fig. 1, 2).

- Itis important to maintain a clean living space.

Cherkasy Zoo experience shows that maintaining those care conditions
make the culture of giant forest cockroach possible for years.
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ONbIT COAEPXAHWUA N PASBEAEHUA CKONONEHAPDI
ETHMOSTIGMUS TRIGONOPODUS (LEACH, 1817)

A.B. Konechuk
XapbKOBCKMI 300MapK, I. XapbKoB, YKpanHa

CkononeHpgpa Ethmostigmus trigonopodus (Leach, 1817) aBnaetca Tu-
NUYHbIM NpeacTaBuTenem cemernictea Scolopendridae, obutatowmm B Boc-
TouHOW AdpuKe oT TaH3aHMN fo KeHun. B nprpoae 31 ckononeHapbl 3acensioT
KaK OTKpbITble TePPUTOPUN, TaK U peaKuil noanecok. MiHorga oHy nocensaoTca
BONU3M XKNUNbA YENOBEKa, FAe UX NPUBNEKAOT HACEKOMbIe 1 MefKre No3BOo-
HOUHble-CMHaHTponbl. M3nt061eHHble MecTa 06MTaHMA — HOPbI FPbI3YHOB, ecTe-
CTBEHHblE pacLLenunHbl. TakKe OHM KOMakT HOPbl MO KaMHAMMU, MOBasIEHHbIMM
LepeBbAMY U T.4. ITO HOYHbIE XULLHWKIY, MO3TOMY BECb IeHb MPOBOAAT B YKPbI-
TUAX U INLUb C HACTYMJIEHNEM HOUM BbIXOAAT Ha Nouckn nuwm. OHW BeayT ofu-
HOUHBbI 06pa3 XM3HU, 0OBEANHAACL B Mapbl NMLb HA BPeMA CrapyBaHuA. ITu
XMBOTHbIE ABMAOTCA OONUIraTHLIMU XULLHUKAMM U OXOTATCA Ha NI0ObIX YneHn-
CTOHOTVX M MO3BOHOUYHbIX, KOTOPbIX MOFYT OCUANUTb. Mpruem pasmep XepTBbl
MOXET [JOXOANTb JO MOMOBUHbI AJINHBI Tefa CKOJIOMNeHApb! 1 Aaxe 6onblue.
B npupope ckononeHApbl y4acTBYIOT B PeryimpoBaHMm YMCNEHHOCTM Hace-
KOMbIX 1 MeJIKUX MO3BOHOYHbIX, TAKUM 06pa3oMm, 3aHMMasA LIVPOKYIO SKONOru-
yeckyto HuLy. HecmoTpa Ha 3To, 6uonorusa 6onbWMHCTBa NpeAcTaBuTeneln ce-
MeWCTBa OCTaeTCA Maslon3yyeHHOM.

B cBA3U € 3TMM nepep Hamu Gbinv MOCTaBNEHbI CliefyoLme 3ajaun:

1. OnpeneneHune onNTUMasbHbIX YCTIOBUN COAEPXKaHNSA;

2. OnpepeneHue nona;

3. OnpepeneHune HeO6XOAUMbIX YCIIOBUI 4151 Pa3MHOXEHNS;

4.MpoBefeHve HabnoAeHWI 3a CNapuBaHMeEM;

5. MNpoBeaeHne HabnoaeHN 38 Pa3MHOXKEHUEM U Pa3BUTEM ANL.

CopepxaBlmecs B nabopatopum ocobu E. trigonopodus nponcxoaunu
13 TaH3aHUW 1 umenun ganHy Tena 12-14 cm. B ¢BA3M ¢ Tem, YTO paccmaTtpuBa-
emble CKOoneHApbl BefyT Ha3eMHbIN 1 PooLKiA 06pa3 XKU3HU U He UCNOSb-
3yI0T BEPXHVEe YPOBHU TeppapuyMa, fns Ux cofepkaHusa obin BblbpaH Teppa-
prym pasmepom 30*20 cm (nnowagb gHa 0,06 M?) 1 BbICOTOW, JOCTaTOYHOW,
yTOObI YNOXUTb Ha HO CNOM KOKOCOBOro cybcTpata tonwmHon 10 cm ana
pbITbsA XOAOB M YKPbITWIA. B KauecTBe YKpbITUI Oblv NpeasioxeHbl Kepamuye-
CKMe ropLUKn, KpoOMe 3TOro, B Teppapuyme Oblnn yCTaHOBNEHbI MOWIKA. YBRax-
HANCA TONbKO OfIVH Yron Teppapuyma. [No noBefeHMo cCKononeHap, npeanoyu-
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TaloLWMX YBRAXKHEHHYIO YacTb Teppapryma, onpeaenunv Heobxoaumyto cteneHb
BIaXXHOCTU cybcTpaTa. Ee yBenmumBany fo Tex nop, Noka *KMBOTHbIe He Hayanu
MCMonb30BaTh BCIO MyoWagb Teppapryma.

TemnepaTtypa cogepxaHunsa ckononeHap 6bina nogobpaHa ¢ y4eTom nmeto-
wenca nHGopMaLMmM O Ce30HHBIX TeMMepaTypax B MecTax nx obuTaHuA 1 Ha-
6ni0AeHNI 32 aKTUBHOCTbIO XKMBOTHbIX B Teppapuyme 1 NogaepKusanach B au-
anasoHe +24-27 °C. C uenblo yBennyeHnsa pa3Hoobpasna NUTaHns B KauecTe
KOPMOB Npeparanucb pasfinyHble }XMBOTHbIE: CapaHya, HECKONbKO BUAOB Ta-
pakaHOB, CBEPUKM, NTMUMHKM 30dobaca 1 60NbLIOro MyYHOrO XpyLyaka, HOBO-
POXAEHHble MbllwaTa v gp.

Mpob6nembl pa3BefeHUsA CKONONEHAP CBA3aHbl NMPeXAe BCEro CO CIIOXKHO-
CTblo onpepeneHuns nona. CkononeHapbl BeAyT OAMHOYHBIA 06pa3 XKU3HU 1 He
TepnAT NPUCYTCTBUA JPYrnX 0cobell, 3a MCKTIoYEHEeM NeproAoB CNapuBaHUA.
Mo3ToMy B ciyyae oWMBGOYHOIO CCaXXMBaHMA OLHOMOMbIX CKONOMEHAP, OfHa
13 HUX MOXeT youTb apyryto. Ecnv y nonoBo3penbix caMoK Non yBepeHHO nog-
TBEepP>KAAETCA B Cllyyae OTKNAAKN MU AL, TO onpeaesieHre nona camuoB unm
HemnosoBO3penblX CaMOK NPeACTaBNAeT 3HaunTesbHble TPYAHOCTU. MOMbITKA
BM3YyasIbHOTO onpefeneHa Nnosa 3aH1MMalT MHOTO BPeMEeHU 1 He JatoT JOCTOo-
BEPHOro pe3ynbTaTa.

C uenbto onpefeneHnsa nona ckononeHgpbl 6o 06e34BMXKeHbl He60b-
WYMY [03aMU ABYOKMCU YriepoAa B COOTBETCTBUM C METOAOM, OMUCAHHbBIM
B cTaTbe “Sexing method for living centipedes” Ha nHTepHeT-popyme “arach-
noboards.com”. [ocne penakcaumy MbilliL, YAEPXKMBaIOLWMX MOOBble OpraHbl,
BO3MOXHO OnpeaennTb non ckononeHapsl. C MoMoLLbio 3Toro metoga 6bin Bbl-
ABMIEH CaMeLl, KOTOPbI B faNbHelLLeM y4acTBOBa B CNapuBaHunm.

Mpu NoarotoBke Teppapuyma Ana cnapriBaHus, BHyTPeHHVe AekopaLmum
6b1IM YCTaHOBNEHbI TaKUM 06pa3oMm, YTo6bl MECTO BO3MOXKHOFO CraprBaHuA
6b1710 AOCTYMHO AJ1A BUAEOCHEMKHN Yepes CTEKIO C LeNblo AOKYMEHTMPOBaHNA
BCero npotecca.

Mepep ccaxrBaHvem 06a NapTHepa HbIIN XOPOLLO HAKOPMIEHbI BO 13be-
XKaHve NPOoABMEHNA OXOTHUYbEFO UHCTUHKTA U 3aTEM MOMELLEHbI B MOATOTOB-
NeHHbI o6bem ana cnaprsaHus. Nepsolt 6bia NoAcaxeHa camka. MNocne Toro
Kak OHa ocBowvnacb B MOATOTOBNEHHOM O6beMe 1 3aHANa NMOArOTOBMIEHHOe
MeCTO ANA cnapuBaHus, Obina NoBbiWeHa BAaXHOCTb NyTeM pacrbiNeHuns He-
60NbLIOro KOoNMYyecTBa BoAbl Ha CybCcTpaT U AeKkopauuun. ITOT Npuem no-
3BOJINIT MOAHATb aKTUBHOCTb CaMKW, MOCJIe Yero TyAa e Oblfl MoAcaxeH camel.
MNpu nepBon BCTpeye caMKa MOMEHTallbHO aTakoBaJla camua, camel, OTBeTUI
BCTPEeYHO arpeccueit. TyT Xe 1X NoBefeHNe CMEHUNOCh, OblIO BUAHO, UTO OHY
3aMHTepecoBanncb Apyr Apyrom. Mocne AONrmMx yxaxmnBaHum (0Kosio 2 4yacoB)
cameL, Hauyan NnecTy NayTuHy B NpeanosniaraeMom mecte. OTNOXKMB Ha NayTUHY
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cnepmaTtodop, OH Hauasn yaanaTbCA OT Hero, yBnekas 3a coboin camky. Korga no-
NoBble opraHbl camku (genital atrium) okazanucb Hag cnepmaTodhopPOoM, OHa ero
3axBaTuna.

Mocne cnapriBaHUs >KMBOTHbIE ObLIM PAcCaXeHbl MO CBOMM TeppapuyMam.
O6oum 6bI1 NpeanoXxeH KOpM. BnocnenctBry caMka MHTEHCUMBHO NMUTanach
1 MO NpoLLecTBmn 6,5 mec. Hauana CTPOUTb FHe340BYI0 Kamepy ANA OTKNaAKM
1 BbIXaXKMBaHWA AWL. 1A TOro 4tobbl UMeTb BO3MOXHOCTb MPOBOAUTb Habsto-
LEHVA 3a pa3BUTMEM MOTOMCTBA, Teppapuym Obin nepeobopyaoBaH: YKpbITHSA
OblIV U3BATDI, @ CJION FPYHTA YMeHbLUEH. MOCKONbKY CMOIb30BABWUIACA TPYHT
6bl1 [OBOSIBHO CbIMYUMM, CaMKa He CMOF/a YCTPOUTb FHe30BY0 KaMepy Le-
JIMKOM U BbIKOMasna Nnb BOPOHKY, MOAXOAALLYIO €l Mo FyOuHe 1 guameTpy.
Bo usbexaHune noefaHmsa vl 1 NOTOMCTBA B pe3ynbTaTte cTpecca, Teppapuym
6bl1 MOMELLEH B TEMHbIV O0KC. Yepes Tpy AHA camKa cenana Knagky B Konmye-
cTBe 36 A,

O cKoOpOCTY pa3BUTKA MOTOMCTBA Y CKOSIOMEHAP MOXHO CyAWTb MO Npoun3Be-
AEeHHOMY HaMW XPOHOMETpPaXy CMeHbI CTaful pa3BUTUA:

- 3-1 CYyTKM Nocne NOCTPOVKM rHE3[0BOM KaMepbl — OTKNagKa any (puc. 1);

- 33-1 cyTKM — Nnepexof B IMYMHOK 1-i CTaguu;

— 35-e CyTKM — BCe NINYMHKM NepeLwunv B 1-10 ctaguto (puc. 2);

— 53-1 CyTKM — nepexop, IMYNHOK BO 2-10 CTaJNIO;

- 56-e CyTKM — BCe NMYMHKM NepeLunv B 2-10 ctaguto (puc. 3);

— 78-e CyTKM — Hayano nepexopa JIMYNHOK BO B3POC/YIO CTaANIo;

— 83-1 CYyTKM — BCe INUYNHKIM NepeLLv BO «B3POCIyto» cTaauio (puc. 4);

— 84-e CcyTKM — NepBOe KOpMJIeHMe 3efieHblM TapakaHoMm (Panchlora nivea L.,
1758) (puc. 5).

Ha npoTsaxKeHun Bcero nepriofa NHKy6aLum 1 pa3BuTHA MOJIOAM CaMKa Mo-
CTOAHHO yXaXuMBaJa 3a MOTOMCTBOM, H/ Ha CEKYHAY He BbIMyCKas UX 13 Nanok.
B TeueHme Bcero 3Toro BpemeHn camka oTkasblBanacb OT NpeasiaraemMow Ny,
HO noeparna IMYMHOYHblE 0OO0NIOUKN MasIbILLIEN HA Pa3NIMYHbIX cTaguax. OHa no-
CTOAHHO nogjep»KMBasna YNCTOTY Masbllei, TaK e Kak 1 BO BCell FTHe340BOM
Kamepe. Ecnu el Hy>XHO 6bIN10 NepemMecTUTbCA B APYrON Yron Teppapuyma, oHa
npunoabiMana CpefHIo0 YacTb TYNOBMLIA C NPUXKATbIMUK K Tefly Manblwamu. Bo
BpeMs HabnoAeHNA 3a MPOLLeCCOM Pa3BUTMA MOJSIOAM, CaMKa arpeccrBHO oxpa-
HANa NOTOMCTBO, MPUHUMAasA TakMe Mo3bl, NP KOTOPbIX MasblLUM CKPbIBAIUCH 3a
ee Tenom. o 3aBepLueHn NocnefHen NINHbKN CaMKa AeNina npeasioxXeHHble
KOpMa CO CBOVMMM MasblLIaMu.
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Puc. 1. OTknagka any camkom Ethmostigmus trigonopodus (doto A.B. KonecHuka)
Fig. 1. Female oviposition Ethmostigmus trigonopodus (photo by A. Kolesnik)

Puc. 2. JlnumHkn 1-i1 ctagum (poTo A.B. KonecHrka)
Fig. 2. Larvae of the 1st stage (photo by A. Kolesnik)
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Puc. 3. JlnunHkn 2-1 ctagum (poto A.B. KonecHuka)
Fig. 3. Larvae of the 2d stage (photo by A. Kolesnik)

Puic. 4. JlnumHkm Bo «B3pocsion» ctagun (poto A.B. KonecHuka)
Fig. 4. Larvae of the “adult” stage (photo by A. Kolesnik)

Puc. 5. MNepBoe kopmneHne NMUMHOK TapakaHom Panchlora nivea (boto A.B. KonecHuka)
Fig. 5. First feeding of larvae by cockroach Panchlora nivea (photo by A. Kolesnik)
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Summary

EXPERIENCE OF KEEPING AND BREEDING OF SCOLOPENDRA
ETHMOSTIGMUS TRIGONOPODUS (LEACH, 1817)

Alexandr Kolesnik
Kharkiv Zoo, Kharkiv, Ukraine

Consequently, the author of this research found out the following
peculiarities of developmental biology of Ethmostigmus trigonopodus (Leach,
1817):

- conditions of an effective maintenance of this group of Scolopendra;

- surroundings for a successful coupling;

— environment for a normal incubation;

—a number of the larva stages;

- in period of ontogenesis of larva development at all stages at the
temperature of +24-27 °C.
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BECNO03BOHOYHDIE B KOMNEKLIUN
EKATEPUHBYPTCKOIO 300MAPKA

10.I. Kytba
ExaTepuHbyprckui 3oonapk, r. EkatepunHbypr, Poccua

QopmMurpoBaHMe Konnekumm 6ecno3BoHOYHbIX B EKaTepuHbyprckom 300-
napke Havato B 2004 r. [lo 3TOro B KauecTBe KOPMOBbIX 0OBEKTOB B OTAENE rep-
netodayHbl cofilepanoch 2 Buga TapakaHos (Blaberus craniifer, Gromphadorhina
portentosa) n 6onbLLION MyYHON XpyLuak Tenebrio molitor.

C 2011 r. HazeMHble BUAbl 6€CNO3BOHOYHbIX MMEKTCA B ABYX OTAENaX 300-
napka: reprnetodayHbl 1 KOPMOBbIX >XMBOTHbIX. B 0TAene KOPMOBbIX XUBOTHbIX —
[lBa BMAA »KECTKOKPbIIbIX HacekombiX (T. molitor, Zophobas morio), nBa Buaa Ta-
pakaHoB (Nauphoeta cinerea, Shelfordella lateralis) v oguH BUA NPSMOKPbINbIX
(nepenetHana capaHua Locusta migratoria).

B nHcekTapuyme otgena reprnetodayHbl — 35 BULOB HazeMHbIX U 2 BUAa npe-
CHOBOAHbIX 6€CNO03BOHOYUHbIX, OTHOCALWMXCA K Tnam Monntocku (Mollusca) -
8 BnaoB n YneHucroHoruve (Arthropoda) — 29 B1aoB, 1 8 BMAOB MOPCKMX bec-
NO3BOHOYHbIX, OTHOCAWMXCA K Tunam: Ctpekatwme (Cnidaria) - 7 Bugos
n Nrnokoxue (Echinodermata) — 1 Bua. BuaoBol coctaB B KONNEKL UM MNOCTO-
AHHO YaCTUYHO U3MEHAETCS.

Hanbonee wnpoko B Konnekuun npeactaBsieHbl Y1eHUCTOHOIMe, OTHOCA-
Wwmecs K knaccam: Maykoob6pasHble (Arachnida) — 10 Bugos (B T.u.: oTpag Mayku
(Araneae) — 9 BupoB 1 oTp. CkopnnoHbl (Scorpiones) — 1 Bug) u Hacekomble (In-
secta) — 19 Bngos. Knacc Hacekomble BKNtoyaeT npeacTaButTenen oTpaaoB.:
TapakaHoBble (Blattodea) — 6 Bugos, Mpsamokpsbinbie (Orthoptera) — 4 Buaa,
MKecTkokpblinble (Coleoptera) — 6 B1gos, MNManouHukm (Phasmida) - 2 Bupa, Ye-
wyekpbinble (Lepidoptera) — 1 Bua. K nogknaccy [1BynapHoOHOrMe MHOFOHOXKM
(Diplopoda) otHocuTcs 1 Bug KnBcakos oTp. Spirobolida.

Tvn Monniockn npepacTaBieH Knaccom bproxoHorux (Gastropoda): 4 Hazem-
HbIMU BUZamu ynutok nogcem. AxatuH (Achatininae) n 3 npecHoBogHbIMM BU-
JaMu YIIUTOK.

Becrno3BoHOUHblE MHCEKTapUyMa COAEPKATCA B YeTbipex MOMeLLeHUsX.
B 0iHOM 13 NOMeLLEeHWi, NNoLWaAbIo 6 M%, pa3melLieHbl TONbKO CBEPYKM 4 BUAOB
(6aHaHOBbBIN cBepyoK Gryllus locorojo, AByNATHUCTBIN cBepyUoK Gryllus bimacu-
latus, pomoBbI cBepUuoK Acheta domesticus, newwepHbiin cBepUok Phaeophilacris
bredoides). Temnepatypa B NoMeLLeHM NOALAEPXKMBAETCA Ha YPOBHe +26-29 °C.
[lna cofepaHnA CBEPUYKOB UCMONb3YOTCA CafKu (akBapryMbl) U3 CTEKNA U Opr-
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cTekna obbemom ot 50 Ao 100 i, KOTOpble CBEPXY 3aKPbIBAKTCA KPbILKaMU
C MefIKosuencTon ceTkon. [ina oborpesa 1 ocBeLleHNA NPYMEHAIOTCA CBETUSTb-
HVKW C laMnamm HakanvBaHMA MOLWHOCTbIO 60 BT. B kKauecTBe NoacTMaky mc-
nonb3yeTcA ApeBecHas CTPYXKKa M ONUIKK, ANA OTKNafgKM AUL CTaBATCA He-
60/blIVie NIacTUKOBble KOHTEHEPDI C MPOMNapeHHoN 3emnen nnmn Topdpom.
B KauecTBe KOpMa — XMBOTHble (raMMapyc, CyXoe MOMOKO) 1 pacTuTeNbHble
KopMa (0Tpy6u, MOPKOBb, AGNOKNM, anenbCcuHbl, 6aHaHbl, KapTodenb, CBEKNA,
YKpOn, canat, NpopoLleHHas nweHnua 1 ap.). Takke B KaxAblll CAAoK CTaBUTCA
MOLLKa C BOAOW, B KOTOPYIO KNAAeTCA ryoKa, UToObl HACEKOMbIE He YTOHYN.

Kykun-6poHsosku (Pachnoda marginata, P. trimaculata, Cetonia aurata)
N 06bIKHOBEHHBIN XyK-HOocopor Oryctes nasicornis cogepartca B NomeLleHnu
nnowaabio 6 M>, B KOTOPOM TemrnepaTypa MoAAepPKMBaeTCa B AnanasoHe
+28-32 °C. [ina oborpeBa NoMeLLeHNs MPUMEHAETCA TEPMONYLLKA, OCBELLEHNE
TONbKO obuee. MKyKu 1 TMUUHKM COREPKaTCA B NNAaCTUKOBbIX KOHTeHepax 06b-
emoMm 35 11, KOTopble CBepXy 3aKPbIBAIOTCA KPbILWKaMM C MEIKOAYENCTON CETKOW.
B kauecTBe cy6cTpaTa MCNonb3yoTca NponapeHHasn 3emns, Topd, neperHmBLIni
NVCTOBOW OMag, rHWasa ApeBecrHa, NIOWaAVHbIA 1 CJIOHOBUIA HaBO3, CMe-
LIAHHbIX B COOTBETCTBYIOLLMX NPONOpLMsAX. B kauecTBe KoOpMa — XKMBOTHble (ram-
Mapyc, CyXxoe MONTOKO) 1 pacTuTesibHble KOpMa (anefibChHbl, MaHAaPVHbI, MOp-
KoBb, AGNOKM, BaHaHbl, KapTodenb BapeHbI 1 ApP.), @ )KyKam TakxKe faeTca mef
1 UBETOYHAA NblibLa.

3odobac Z. morio, 6onbLioi MyyHoI Xpywak T. molitor, 6onbliasa nuenvHas
(BockoBas) orHeBKa Galleria mellonella v HazeMHble YyNUTKK coepKaTca B Mo-
MeleHnn niowaabio 14 M?, rae Takxe copepxatca amGubnn n HeKoTopbie
BMAbI PenTUIniA, B OCHOBHOM MonofHAK. ObLan TemnepaTypa B NoMeLleHnn
noaaepKrnBaeTca B guanasoHe +23-26 °C. YnuTtku axatuHbl (Achatina immacu-
late, A. fulica fulica, A. glutinosa, Archachatina marginata) copep»atca B nnactu-
KOBbIX KOHTeHepax 1 akBapuymax pasnuuHoro obbema ot 5 go 80 n. Hanbonee
yAo6HO cofepKaTb JaHHble BUAbl B ManoM U cpefHem obbeme, o 1-3 ocobu,
BO M36eXKaHune nopum pakoBuH. B kauecTBe cybcTpaTta Mbl MCMOMb3yeM KOKOC
MefIKOW 1 KPYMHOWN Gpakuum oTaenbHO Unm B cMecy, a Takxke cdarHym. Cy6-
CTpaT AOJSIXKeH ObiTb XOPOLIO YBAXKHEHHBIM, HO HE U3MIMIIHE MOKPbIM. Tak
KaK ynuTK/ Nio6GAT BOAY, Mbl CTaBUM HerflyboKme yallku ¢ BOJON, AfA HOBO-
POXAEHHbIX YIMTOK KagemM B Bofy ryoky, Utobbl OHU He yToHynu. CybcTpat
N CTEHKM CaAKOB YBNAXXHAIOTCA eXefJHeBHO. B KauecTBe Kopma MCNonb3yoTcA
XKMBOTHbIE (raMMapyc, Cyxoe MOJIOKO) M pacTuTeNibHble Kopma (orypubl, Ka-
6a4oK, TbIKBa, MOPKOBb, A6/10KI, GaHaHbI, rpyLua, KapTodenb BapeHbIli 1 Cbipas
CBeKJla, canat, NeToM ofyBaHUVK, 3eNeHb), B KaueCcTBe MUHepPanbHOW Mog-
KOPMKM — paKyLIeyHuK, cenua. Y Tpex Bugos p. Achatina perynapHo Habnoga-
l0TCA KNagKku.
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3o¢obac 1 60MbLIOK MYUYHOWN XPYLLAK COAEPKATCA B MIACTUKOBbBIX KOH-
TellHepax 06beMoM 35 1, CBEPXY 3aKPbIBAOTCS KPbILWKAaMK C MENKOAYENCTOM
CETKOW Ha AepeBsAHHON pame. Cy6cTpaTom Ana Z. morio CRy»UT CMeCb HUON
LPeBeCUHbI 1 OMUITOK IMCTBEHHbIX AepeBbeB, Ana T. molitor — cmecb ApeBec-
HOro onwvna un oTpy6eit; KOpm — CMech 13 OTPYOEl, CYXOoro MOJMIoKa U rammapyca,
KarycTa, MOPKOBb, AGIOKM, NeTOM OAyBaHUMKY, anenbCuHbl, 6aHaH, MACo, ANLa,
pbi6a, nofcyLeHHbIn xne6. CybcTpaT exeqHEBHO ONPbICKUBAETCHA, Y KYKOB
TaK>Ke OMpbICKUBAIOTCA CTEHKM 1 KopAarn. O6A3aTenbHO KNnagemM B KOHTEHepb
ANYHbIE AYENKN.

[nAa cogepkaHua 1 pasBefeHns 60/bWON NYEIMHON (BOCKOBOI) Monn
(G. mellonella) ncnonb3ytoTcA cTekNAHHble 6aHKM o6bemom 0,8-1 n ¢ 3aKpyuu-
BaOLMMNCA KPbILKaMM, B KPbILIKaX Bblpe3aHbl OTBEPCTUA ANaMeTPOM 5-6 CMm,
KOTOpble 3aTAHYTbl MeSIKOAYENCToN ceTKon. CybCcTpaTomM 1 KOPMOM CITYXKIWT Cre-
LmanbHaa nuTaTenbHaa CMecb U3 CyXOro MOJOKa, oTpybeit, MyKu, rMuLeprHa,
BOCKa, Mefla, APOXXel, MaHHOW KpyMbl, KOTOpaa pa3orpeBaeTca Ha niuTe.
Korpa cmecb ocTbiBaeT, U3 Hee fienaloT WapuKkn 5-6 cm B frnameTpe, B KaXKaylo
6aHKy KnageTcs no 2-3 wapuka.

ManoyHWKK, TapakaHbl, MayKu, CKOPMNOHbBI 1 KUBCAKM COAEPXKaTcA B OAHOM
nomewyeHny 20 M> BMecTe € penTuavamm (3meu, awepuubl). TemnepaTypa B no-
MeLleHMM noaaepKmBaeTca B AnanasoHe +24-28 °C. Mayku-ntuueenbl (Cerato-
gyrus marshalli, Pterinochilus murinus, Brahypelma angustum, B. vagans, B. albo-
pilosum, Poecilotheria regalis, Lasiodora parachybana, Nhandu coloratovillosus),
I0>KHOPYCCKUI TapaHTyn Lycosa singoriensis 1 nmnepaTtopckme CKOPMMOHbI
Pandinus imperator copep»<aTcs B MNaCTUKOBbIX KOHTEMHepax C MAOTHbIMU
KpblwKkamuy obbemom oT 1 fo 20 n. CybcTpaT — KOKOCOBasA KPOLLKa M YMMChl UK
CMeCb 13 HUX. B KOHTelMHepax pacnonaraloTca yKpbITUA (IHAHbIE YepenKu, He-
6onblune Kepammyeckre rpoTbl, MOMOBUHKM CKOPMYMbl KOKOCa 1 T.M.) 1 06A3a-
TeNbHO CTaBATCA ManeHbKe NOWIKM (N1acTUKOBbIe KPbILWKK OT 6y TbINokK). Onpbl-
CKMBaHMWe — Mo Mepe HeoOXOoAMMOCTU, AN MHOTUX BULOB eXXefHEBHO UK Yyepes
feHb. Kopm: TapakaHbl, CBepYKHW, capaHya. MimnepaTopckre cCKOpnmnoHbl pery-
NAPHO NPUHOCAT NOTOMCTBO. OT NMayKOB-MTHLEEA0B MOKa He ObINI0 MOJTyYEHO Mo-
TOMCTBO B CBA3M C OTCYTCTBMEM Map, Tak Kak OONbLLUMHCTBO 3K3eMMNIAPOB Obln
nprobpeTeHbl HelaBHO Y MOKa elle He AOCTUMN NOSTIOBOW 3PesioCTy.

TapakaHbl (S. lateralis, Blaptica dubia, Archimandrita tesselata, Blaberus gi-
ganteus, G. portentosa, Byrsotria rothi) conep»atca B N1aCTUKOBbIX KOHTEHEpax
pasnuuHoro o6bema ot 30 1 fo 80 N, C KpblWKaMu. B KOHTeHepax 1 KpblLKax
[enatoTca oTBepcTumA, NpMepHo 10%10 cm, KyAa BKNerBaeTca MeTannmyeckas
MerkosyencTan cetka. CybcTpaT — ApeBecHas CTpy»KKa, BHYTPY pacnonaratTca
AYENKUN N3-MOA ANL, 1 KYCK/ rodprMpOoBaHHOIO KapToHa OT KOpobok. Kopma, Bo
n3bexaHue 6bICTPON NopUmM cybCcTpaTa, KNAgyTcsa Ha MacTMKOBbIE MOASOXKKMN.
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KopmneHue pas B 2-3 gHA No mepe noefaHma Kopma. icnonb3yloTca KopMa u-
BOTHOTO (raMmapyc, Cyxol KopM Afist co6aK) 1 pacTUTESIbHOTO MPOUNCXOXKAEHNA
(oTpy6u, MOpKOBb, AGNOKKM, 6aHaHbI, KapTodenb, CBeKNa, YKpon, canat, MaHga-
PVHbI, anefbCUHbI U Ap.). KoHTeMHepbl BBEPXY MO CTEHKAM CMa3blBalOTCA Base-
JIMHOM BO M36eXaHue yXoaa TapakaHos.

ManouHukn (Medauroidea extradentata, Neohirasea maerens) cogep»atca
B cafikax (akBapuymax) U3 cTeksa 1 oprctekna pasfmnyHoro obbema, B oc-
HOBHOM 60-80 n. CBepxy 3aKpbIBalOTCA KPbILWKOW, B BUAE AepPeBAHHON paMbl,
06TAHYTON MenKosauencTon ceTkon. CybcTpaT — KOKOCOBAs KpowKa 1 YMMChl
Unm cmecb U3 HUXx. O6orpes 1 OCBELLEeHME OCYLLEeCTBAAIOTCA OObIYHBIMM NlaM-
namm HakanueaHusA, MowwHOCTbio 60-100 BT. OCHOBHOI KOpM fleToM — CBeXune
BETBY MaJIMHbI, 3IMOW — 3aMOPOXEHHbIe BETBU MannHbl. IHOrAa TpageckaHuums,
rmoburcKyc.

PapyxHbie kuscaku Aulacobolus rubropunctatus cofep»aTtca B CTEKTAHHOM
capke o6bemom 30 5. KoKocoBbI cy6CTpaT B cMecu ¢ 3emneln, ¢ gobasne-
HUEM NNCTbEB (CYXUX NIV 3eMeHbIX), THUOW ApeBeCUHbl. KopM: LLaMMHbOHBI,
orypubl, KapTodenb Cblpo TEPTbIN, MOPKOBb TepTas, MeKMHCKaA KanycTa, canar,
rammapyc, obAa3aTenbHO faem Kanbuuincopeprkalyme fob6aBKkm (Men, TonyeHas
ANYHaA ckopnyna, cenua TonuyeHas, ReptiCal). B nione 2013 . oT pagy»Horo
KMBCAKa 6bI/10 MOTyYeHO NOTOMCTBO.

BbipalymBaemble B oTAesle HACEKOMblE BKJTOUYEHbI B PaLMIOHbl MHOTUX U-
BOTHbIX OTAENa 1 300napka. »Knsow Kopm HeO6XOAUM ANA YCMELHOro Coaep-
XaHuA 1 pasBeeHna B YCJIOBMAX HEBOMM TEX XUBOTHbIX, OCHOBY WS 3HaUu-
TesIbHYI0 YacTb MUTAaHUA KOTOPbLIX B MPUPOAE COCTaBMAT 6€CNO3BOHOYHbIE.
OCHOBHbBIMU MOTPEOUTENSIMU NPOAYKLUMM UHCEKTapUyMa ABASAIOTCA PENTUINN,
amdurbUn 1 pbibbl, NPUMaTDI, MENKME BUAbI XULLHbBIX MITEKOMUTAOLUX, NTULBI.

Euwle oaoHa HeManoBakHasa GyHKUMA UHCEKTapUyMa — NPOCBETUTENbCKaSA.
B HayuHO-MpoCBeTUTENbCKOM OTAENe 300Mapka NPOBOAATCA HECKOMbKO MpPo-
rpamMm Mo 3KONOrMyeCcKoMy BOCMUTAHUIO C AEMOHCTpaLMen XNBOTHbIX («3a-
HATUA C Manbllamm», «4ac OTKPbITbIX 3BEPEN»), a TaKXKe TBOpUYECKMNE 1 NeKUu-
OHHble 3aHATWA, FOe NOKA3bIBAIOTCA MPAKTMYECKMN BCe BMAbI 6ECMO3BOHOYHDIX.
Yale Bcero 60nbLIMHCTBO AeTEN 1 0COBEHHO B3pOC/ible B Havyasne 3aHATHA BOC-
NPUHUMAIOT TAaKUX KUBOTHBIX C OPE3rNIMBOCTbIO UM CTPAXOM, HO K KOHLY 3a-
HATWA BCErga HaxoA4uTCA HEMAO XKenawwmx B3ATb B PYKM NaNloYHMKA Uan
TapakaHa. Takne meponpusaTa GopMUpPYIOT NO3UTMBHOE BOCMpUATUE H6ecrnos-
BOHOYHbIX 1 BbI3blBAIOT OYEHb MO3UTUBHbIE SMOLUN Y AeTeN 1 B3POCIbIX.

OceHbto 2013 r. B aKCNO3ULMN OTAENA AEMOHCTPMPOBANOCh 7 BUAOB Ha-
3eMHbIX 6eCno3BOHOYHbIX: MaykoobpasHble — P. imperator v B. albopilosum, Ha-
cekomble - P. bredoides, P. marginata, M. extradentata, N. maerens, MONNOCKMN —
A. fulica fulica.
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Summary

INVERTEBRATES IN COLLECTION OF THE EKATERINBURG Z00

Julia Kutia
Ekaterinburg zoo, Ekaterinburg, Russia

This article discusses the conditions of keeping of invertebrates in

Ekaterinburg zoo. Today the zoo's collection contains 45 species of invertebrates,
they are used for exposure, for education and as live food.
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ONbIT COAEPXAHWUA N PASBEAEHUA OPUHOB
DAMON DIADEMA (SIMON, 1876) (AMBLYPYGI: DAMONINAE)
B YEPKACCKOM FOPOACKOM 300/10M1YECKOM NMAPKE

A.10. lagHoB
YepKaccKnin ropoficKom 300110rnYecKnii napk, r. Yepkaccol, YKpanHa

®puH Damon diadema (Simon, 1876) BcTpeuaeTca B BoctouHon Adpuke
(BocTouHasn TaH3aHuUs, ceBepHas KeHus, dburonua n Comann). KuByT npepcra-
BUTENV AaHHOMO BMAA MNOJ OTCTaBLUEN KOPOW NOBaNIeHHbIX JepeBbEB U B Tpe-
WKWHaxX KaMHel. MnTatoTca GpuHbI BCEBO3MOXHbIMY 6€CMO3BOHOYHbIMY, B OC-
HOBHOM MeJTKMMU NayKooOpa3HbIMU 1 HACEKOMbIMU.

70T BUA NaykoobpasHbix B NocnefHue rofibl npuobpen cpenmn nrobutenei
nonynsApHOCTb 61larofapa ero HeoO6bIYHOMY BHELLHEMY BUAY, BHYLUMUTENIbHbIM
pa3mepam (gnvHa Tena o 30 MM) U OTHOCUTENIbHOW NPOCTOTE COAEPKAHNS.

B Yepkacckom 30omnapke ¢prHOB Havanm cogepkatb ¢ 2010 r. 310 6blnn Mo-
nopble ocobu nocne 2-i n 3-i nuHeK. Monoo3penble 0coby BbINN NONyYeHbl
B KoHLe 2011 — Havane 2012 rr. nocsie NPoXoXKAeHUA 6—7-1 NINHEK.

OpuHbl MOryT colep>KaTbCA B CTEKJIAHHbIX Teppapuymax C BEpXHeW
KPbILWKOW i 60KOBOW ABepLen, C BEHTUAALVNOHHBIMU OTBEPCTUSIMU, 3aTA-
HYTbIMN MeTaNInYecKon ceTkon. TakxKe Ana cogepkaHua nogonayT 1 nnactu-
KoBble Teppapuymbl (Ferplast n gp.) cootBeTcTByloLlero pasmepa. MonogHak
1 HeNonoBo3pesible 0CobU BO N3bexaHne KaHHMOaNn3Ma coep»KaTcsi Hamu oT-
[lefIbHO, B OT/IMYKEe OT MONIOBO3PESIbIX XUBOTHBIX, KOTOPbIX MOXHO COAepXaTb
COBMECTHO.

Mpwu 3kcnoHpoBaHM GPHOB Ha AHO 3acbINaeTcA YBAAXHEHHbIN cybcTpat
(kokocoBas Konpa unun Topd ¢ 3emnein) ¢ TonwmHom cnos 1,5-3 cm, Ha KOTopbIl
MO>KHO MOJIOXUTb MOX-CdarHym. B KauecTBe yKpbITUI 1 AeKopa CyXUT gpe-
BECHas Kopa 1 roplueyHble Yyepernku.

[na panbHenwero pa3BefeHUsA HYXXHO CCaTb CamLia C CaMKOW, HO nepep
3TVM HEOOXOAUMO ONpefennTb NoN y nMetoLmxca ocobelt. [pu onpegeneHHoM
onbiTe PaboTbl C 3TON rPYNMON XUBOTHbIX CefnaTb 3TO HeC/I0XHO. MNonoBos-
penbiii camel} OTANYAeTCA OT caMKu bonee ANMHHbIMK Neaunansnamu. Busy-
anbHO Neaunanbnbl camua AnHHee 6efiep NepBol Napbl XOAUIIbHbBIX KOHEYHO-
CTel, a negunanbnbl CaMKn — Kopouye (puc. 1).
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Puc. 1. Camka (cneBa) u camel (cnpaga) D. diadema (¢oTo A. JlagHoBa)
Fig. 1. Female (on the left) and male (on the right) D. diadema (photo by A. Ladnov)

Ha 6onee paHHUX cTaguax 3To caenatb cnoxHee. OgHako 3adpuKcu-
poBaB ¢puHa 1 BHMMATENIbHO PAaCCMOTPEB €ro C BEHTPaNbHOW CTOPOHDI,
MO>HO 3aMeTUTb, YTO OPIOLHON WNTOK CaMKN nepeq CoUYSIeHEHEM rONI0BO-
rpyau C 6poWKOM NMeeT TpaneuneBuaHy dopmy (puc. 2), a WUTOK camua —

Puc. 2. Camka D. diadema (doto A.JlagHosa)  Puc. 3. Camen D. diadema (poto A. JlagHoBa)
Fig. 2. Female D. diadema (photo by A.Ladnov)  Fig. 3. Male D. diadema (photo by A. Ladnov)
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ceppueBugHyto (puc. 3). ToyHo Tak e non GpuHa MOXHO onpeaennTb 1 No 3K-
3yBuio (puc. 4).

Puc. 4. 3k3ysuii camua D. diadema (doTo A. JlagHoBa)
Fig. 4. Exuvium of male D. diadema (photo by A. Ladnov)

Mo Hawwmm HabnogeHNAM, camel, OTKNaablBaeT criepmaTtodop vepes 1-3 He-
Jenun nocne ccaxnBaHmA ¢ camkom (puc. 5).

Puc. 5. Cnepmatodop D. diadema (doto A. JlagHoBa)

Fig. 5. Spermatophore of D. diadema (photo by A. Ladnov)

W onaTb e, No Hawmnm HabnogeHusaM, nocsie 0bHapy»keHus cnepmatodopa
[0 OTKNAAKM aunw npoxoaunT oT 1 fo 2 mecsues. Nocne obHapyKeHnsA AanL, camka
OTCaXMBAETCA OT CaMLia, a Ha €& MeCTo NOACAXKMBAETCA Apyras camKa.
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Puc. 6. Camka D. diadema c anuamu (dpoTo A. JlagHoBa)

Fig. 6. Female of D. diadema with eggs (photo by A. Ladnov)

B xoze Hawwmx HabnoaeHW BbIACHUIOCH, YTO ANA MHKYy6auuy AnL, onTu-
ManbHOW ABNAETCA TemnepaTypa Bo3ayxa +26-28 °C. [pu TemnepaType BO3-
Jyxa Hvxe +24 °C cpoku pa3BuTmA ANUL, pacTarueatotca (tabn.). Mpu aTom Anua
MOTYT MOrMbHYTb. ECnu e 1 yaaeTca Nofyuntb MONOAHAK, TO OH OKa3blBaeTcA
HeXM3HecrnocobHbIM 1 Yepe3 feHb-[ABa NMOHeT.

Ta6nuua / Table

3aBNCMMOCTb CPOKOB PasBUTUA ANL OT GOHOBOI TemnepaTypbl
Dependence the timing of egg development from background temperature

OoHoBan Temneparypa / OTHoCMTeNbHaA BNAXHOCTb
Background temperature Cpokn passiTs A (MeciL) Bo3gyxa / Relative humidity
o The timing of egg development (months) Y
0
+24 2,5-3 70-75
+28-30 1-15 70-75

Mocne Bbixofa 13 anL Monoable GpuHbI 4-6 AHEN 0CTaloTCA Ha camke. Konu-
yecTBO Monoablx ocobein — o 30.

[lns ycnelwHoro pa3eefeHns 1 SKCNOHNPOBaHNA GpPUHOB HeOHxoaMMO noa-
[lepXnBaTb OTHOCUTESbHYIO BaXKHOCTb BO3AyXxa Ha ypoBHe 70-75%, HO nipwn
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3TOM Heobxoanmo obecneunTb BeHTUNAUM0. Monoable 0cobu ocobeHHo nocrne
1-2-1 NIMHEK OYeHb BOCMPUUMUUBLI K rPUOKOBbIM 3aboneBaHnamM. Cneynanb-
HOro noforpesa cagkos ¢ GppuHaMm He TpebyeTca, [OCTaTOUYHO GOHOBON TEM-
nepaTtypbl B nomelleHnn +26-28 °C. Pa3 B feHb NonoBuHa cybcTpaTa B cagke
¢ dpuHamu yBnaxHsaetcsa Bogol. Kpome 3TOro, XMBOTHbIM CTaBUTCA MOMIIKA
C BOZoOW. B KauecTBe KOpMa NpeasiaraloT HaCEKOMbIX COOTBETCTBYIOLLErO pas-
Mepa (CBepuKu, TapakaHbl, NepefieTHasA capaHya, OpaHXeperHblil Ky3HeumK).
OcTaTKy KopMa yburpatoTcs Ha cnepytowmii feHb. MONOAHSK O BTOPOW TMHBbKM
KOPMAT Yepes fAeHb, a 3aTeM 1-2 pa3a B Hegento. Henonoso3penbix (subadult)
1 B3pocnbix (adult) ocobeln KopmsT 1 pa3 B fBe Hegenw. VICKNoueHne cocTas-
NAT CaMKU € AVLAMU 1 MOIOBO3Pesible 0CO6U, KOTOPble cofepKaTcA B O4HOM
capke, — ux KopmAT 1-2 pasa B Hefienio.

Summary

EXPERIENCE OF KEEPING AND BREEDING OF AMBLYPYGIDS
DAMON DIADEMA (SIMON, 1876) (AMBLYPYGI: DAMONINAE)
IN CHERKASY MUNICIPAL Z00

Andriy Ladnov
Cherkasy Zoo, Cherkasy, Ukraine

Cherkasy zoo started the keeping of amblypygids since 2010. Amblypygids
may be contained in glass volumes with top cover or side door with ventila-
tion slots, closed metal mesh. Juvenile and subadult to avoid cannibalism con-
tains separate, together contains only adult animals. When the content of am-
blypygids at the bottom is filled with moistened substrate (coconut copra or
peat to the ground; substrate thickness 1,5-3 cm), on which you can lay out
the moss-sphagnum, as shelters and decor is bark, pottery shards. In this spe-
cies males and females are immediately distinguishable by the relative length
of the pedipalps - highly elongate in males and with the “elbow” extending
past the “knee” of the first pair of walking legs, while shorter in females and not
reaching the knee (fig. 1). Abdominal flap females before connection cepha-
lothorax with abdomen have a trapezoidal shape (fig. 2). A male flap - heart-
shaped (fig. 3). Similarly, the sex can be determined amblypygid and exuviae
(fig. 4). Male lays a spermatophore within 1-3 weeks after the encounters, the
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female (fig. 5). After detecting the spermatophore to oviposition extends from
1 to 2 months.
Size of egg sac is about 25 to 30 eggs per one. Number of juveniles - up to
30. After hatching young amblypygids remain for 4-6 days on the female.
Housing requirements: temperature +26-28 °C, relative humidity 70-75%.
Live food insects are such as crickets, cockroaches, locusts and grasshoppers.
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BO3MOKHOCTU UCNOIb30BAHWA BECMO3BOHOYHbIX
KAK HETATUBHO MAPKWPOBAHHbBIX MIIBOTHbIX
B ObPA30BATE/IbHbIX LIENAX B 300MAPKAX
PETMOHA BANTUICKOrO MOPA

E. lutBuHuesa, M. llynunbw
HayraBnuncckun yHusepcuteT, Jlatranbckunin 3oonapk, r. ayrasnunc, Jlatemsa

3o0napKy Hapagy C COXpaHeHMeM pefKnxX BUAOB TakXe peanusyoT o06-
WecTBeHHO-06pa3oBaTeNibHble 3ajayu, NpUHUMas ydyactue B bopmupo-
BaHVV MO3UTMBHOIO OTHOLUEHUA K NPUPOAE, 1 OCOOEHHO K >KMBOTHOMY MUPY
(Kapnbiwesa, 2007; LWsammep, 2007; Fidgett et al., 2008; WAZA, 2011). bec-
NMO3BOHOYHbIE, B TOM YMCIie NayKuy, MHOFOHOXKMU, NMaNIoYHKKNM, TapaKaHbl, Yalle
BCEX APYrUX >KMBOTHbIX Bbl3bIBAlOT HEMPUA3Hb UM CTPaX y Tex niofen, Ko-
TOpble C HUMK He BCTpeyatTcA. TakoMy HeraTuBHOMY MapKMpOBaHUIO CMo-
COOCTBYIOT KaK coLMasibHble CTEPeOTUNbl OTHOLIEHNA K 6€CNO3BOHOYHbIM, Tak
N cobcTBEHHBIE MOPdO-aHaTOMMUECKUNE 1 MOBeLeHYeCKMe penn3epbl AaHHOM
rPYMMbl >KUBOTHbIX: MHOTO HOT, MOXHaTble, ALOBUTbIE, XKUBYT B TEMHOTE, ObICTPO
nepegsuratotca un 1.4. (AcsuH, 2000).

M3BeCTHO, UTO Npu negarornyeckn KOMMeTeHTHO BbICTPOEHHOM KOHTaKTe
¢ 6eCrno3BOHOYHbBIMU MOCETUTENM 300MaAPKOB YACTO M3MEHSIIOT CBOE HEraTUBHOE
OTHOLLEHWNE K HUM 1 MOHNMAIOT, UTO KaXK[I0€ XKMBOTHOE LIEHHO camo Mo cebe 1
TpebyeT 3aluThl 1 yBaxkeHUs (Bacunbesa, 2002; AceuH, 2000). Ha Takol KOHTaKT
BAUSIOT KaK negarormyeckn cpopmmnpoBaHHas cpefa obLeHns, Tak 1 BUOOBOe
pa3Hoobpa3ne NpencTaBeHHbIX B SKCNO3MLMK 6€CO3BOHOUYHBIX, MprYemM camo
KONMYECTBO AEMOHCTPUPYEMbIX B SKCMO3ULIMM BULOB He MeeT NpAMON Koppe-
nAaymm ¢ 3pPeKTMBHOCTBIO GOPMUPOBAHMA MO3UTUBHOIO OTHOLLEHNSA K 6eCno3Bo-
HOUHBIM 1 MOXET [la’ke YMEHbLUATb ee 13-3a MeHbLUe OTHOCUTENbHOW CYyObeKT-
HOCTU KaXKoro XMBOTHOI0. BmecTe ¢ Tem pa3Hoobpasue BMaoB 6€Cno3BOHOUHbIX
B KOJINIEKLMU aeT 300nefarory 60sibLLyio BO3MOXXHOCTb BblOOpa BMAOB 1 0cobel
[Nt UCMOMb30BaHKA B npoLecce GOPMUPOBaAHNA OTHOLIEHNA K HUM MOCeTUTeNeNn.

[nAa cTpaH banTuiickoro pervoHa xapakTepHa 06LWHOCTb Kak NpUpoLHON
cpefbl, 06begUHEHHON X 6AN30CTbIO K BanTuinckomy Mopio 1 CXOAHbIM K-
MaToOM, TaK 1 KyNbTypHO-UCTOpUYecKasa 6/11M30CTb HacenalLWmMx X HapoLoB.
BmecTe ¢ TemM flaHHble CTpaHbl UMEIT Pa3fIMYaTCA YPOBHEM SKOHOMUYECKOrO
pa3BUTUA, CTeMNeHbIo peanu3aLmm npas YenoBeka 1 yooBNeTBOPEHMA ero no-
TpebHOCTeN, ypoBHeM 00pa30BaHUA HaceneHus.
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Martepuan n metoppbli

Llenbto faHHOro nccnefoBaHUa ABUNOCb CPaBHUTEIbHOE M3yyeHne B 2010-
2013 rr. NnpefcTaBieHHOCTN 6eCno3BOHOYHbIX B KOMINEKUMAX 7 300MapkoB NATK
CTpaH pervoHa bantuiickoro mops. Bcero 6binv 06cnejoBaHbl CEMb 300MapPKOB,
M3 HUX WeCTb KPYMHbIX: PYXXCKMIA HaLMOHaNbHbIN 30010rnyecknii cag (Jlateus),
TannVHHCKNI 300M10rnYecknii cag (9ctoHunaA), 3oonornyecknin cag B XenbCMHKN
(®duHnanpua), KayHacckun 3oonormnyecknii cag (Jnutea), Bapasckuin 3oonoru-
yeckuii cag 1 3oonoruyecknin cag B Mnouke (Monblua), a Takke HebonbLIOW My-
HUUMNanbHbIN JlaTranbcknin 3oonapk r. ayrasnunce (JlateuaA). Mbl cpaBHMBanu
KOJIMYEeCTBO BMAOB KNAaCCOB XKMBOTHbIX B 300Mapkax 1 NpeacTaBNeHHOCTb BUAOB
6eCno3BOHOYHbIX B HUX, KOJIMYECTBO MOCETUTENEN 1 XKUTENE ropofoB ANCIO-
Kauuu. ns aHanmM3a ncnosib30BasMcb OTKPbITble faHHbIE, ONybMKOBaHHbIe
B OTYeTax 300MapKOB, a TaKKe UCCNefoBaTebCKMe BU3NTbI B JaHHbIE 300MapKu.

PesynbraTbl 1 BbIBOAbI

AHanusnpya pesynbtaTbl UCCIeA0BaHNA, MOXHO OTMETUTb, UTO B PErMOHe He
CyLLEeCTBYET OAHOIO Kacca XXUBOTHbIX, Hanbonee NpeACTaBNeHHOro B KOMEKLMAX
BCeX 300MapKoB. Tak, KOIMYECTBO BULOB 6ECMO3BOHOUHBIX U PbI6 B KOMneKumm
Hanbornee BennKo B TasnMHHCKOM 3oonapke (180 1 150 BUAOB COOTBETCTBEHHO),
NTUL 1 NpecMbiKaloWwmxca — B Bapwasckom 3oonapke (Ao 180 n 80 BMAOB COOT-
BETCTBEHHO), 3eMHOBOAHbIX — B PvkcKoMm 3oomnapke (fo 50 BupoB). HecomHeHHo,
BMIOBOE pa3HOOOpa3ne KaXKAoro Knacca B Kakon-To Mepe oTpakaeT Kak TeXHU-
yeckre 1 GUHAHCOBbIE BO3MOXXHOCTI 300MapKa B COAepKaHmn 60MbLLOI Fpynnbl
BWIOB, TaK U «CrieLyanm3aumio» 300napKa, 06blYHO CBA3aHHYIO C HAaYUYHbIMIN UHTe-
pecamu ero nepcoHana, YTo BMAET Ha BO3MOXXHOCTb Bblbopa 06beKTOB AniA fe-
MOHCTpaumm nocetutenam (puc. 1). boraTcteo obLuei Konnekummn 6ecrio3BOHOYHbIX
300MapKa Takxe Mo3BosiAeT NPON3BOAUTb M3MEHEHWNA B SKCMO3NLN BULOB, YTO
Jenaet ee bonee JUHAMWYHON 1, CefOBaTENbHO, MHTEPECHON NMOCETUTENAM.

Latgales zoo
Helsinki zoo
Kaunas zoo
Varsaw zoo
Plock zoo
Tallinn zoo

Riga zoo J

0 100 200 300 400 500 600 700
mamphibian mreptile mfish Emammals M birds invertebrate

Puc. 1. AbconioTHoe BAOBOE pa3sHOoObpasme XKNBOTHbIX B 300MapKax bantuiickoro pervioHa
Fig. 1. Absolute species diversity of animals in zoos in the Baltic region
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Tak Kak 06crieoBaHHble 300MaPKY €XXeroAHO NMPUHUMaIOT 6oMbluoe Konu-
4yecTBO NoceTuTeNeNn, OHN MEKT BO3MOXKHOCTb BAIMATb Ha OTHOLUEHUe Nofaen
K 6ecno3BOoHOYHbIM. B Halem nccnegoBaHuy He 6b110 0OHapYKEHO [OCTO-
BEPHOW KOppenaunmnm Mexay KonmyecTBOM XuTeslel B ropofe, B KOTOPOM Ha-
xoauTcA obcnenyemMblil 300MapK, U KONMYECTBOM noceTutenei 3a rog. Tem He
MeHee COOTHOLUEeHMe 3TUX BENMUYNH MOXKET AaTb HEKOTOpOe NpeacTaBneHne
0 «noceTuTenbCckom» 3¢GeKTMBHOCTU Konnekymu 3oonapka. lNo sTomy noka-
3aTento B 06CcnefoBaHHOM pernoHe NNAMPYT 300NapKy XenbCuHKN 1 Tan-
NINHHA (KONMYEeCTBO NoceTUTeNel B rof coctaBnaeT 6onee 70% OT KONMYeCTBa
XuTenemn B ropopax), a OTHOCUTENbHbIe NoKasaTenu agpdekTnBHOCTY BapLuas-
CKoro, Prxckoro 1 KayHaccKoro 300napKoB OKa3blBaloTCA 6/IM3KMMI, HECMOTPA
Ha 3HauMTENbHYIO PasHMLY abCONMIOTHbIX 3HAUEHWIA NMoceLaeMocTy (puc. 2).

2000000
1800000 |
1600000 |
1400000 |
1200000
1000000 |
00000

GOO000 |

400000 |

x| -I I
0 | —m

Latgale Kaunas Tallinn Helsmkl Warsaw
00

Wrnocetdtend | 27000 | 168205 | 252845 | 329607 | 546200 | 70000
mroposade | 102496 | 374643 | 702891 | 416344 | 5H3I50 | 1714466

Puc. 2. MocelaeMoCTb 300MapPKOB MO OTHOLLEHWIO K YMCIIEHHOCTW HaceneHus B ropoaax
bantuickoro pernoHa B 2011 r.

Fig. 2. Attendance zoos in relation to the population in the cities of the Baltic region in 2011
(dark - zoo visitors, light — urban populations)

B pesynbrate nccnepoBatenbCKMX BU3NTOB AOMOJSIHUTENIbHO YCTaHOB-
NeHo, UYTo 06CNefoBaHHbIE 300MaPKN NPeaoCTaBAT NOCeTUTENAM 06pa3o-
BaTesIbHbIN U MHGOPMALIMOHHbIV CEPBUC, CBA3AHHbIN C Nonynspu3aymein bec-
NMO3BOHOYHbIX N GOPMUPOBAHNEM MO3UTUBHOIO OTHOLIEHUS K HUM, B HUX
npefyCcMoTpPeHbl BHELWKOJIbHbIE 3aHATUA, CeMeliHble MPa3aHNKKM, MOKa3 AOKY-
MeHTasbHbIX GUIIbMOB, BUAEOCIOXKETOB O NPEACTaB/IEHHbIX B 300MapKe BMUAax
6eCno3BOHOYHbIX, YCTaHOBJIEHbI Pa3fiMYHbIe BUAbI MyNbTUMEAUAHbIX CTEHLOB,
coaepXalmnx MHPopMaL Mo KaK 0 BMaax 6€Crno3BOHOUHbIX, TaK 1 O Pa3fINUHbIX
nporpamMmmax no nx oxpaHe.

Takum 06pa3om, BO BpeMs BU3NTOB B 06C/iefoBaHHbIe 300MapKK 1 negaro-
rMUYecKn opraHN30BaHHOIO O3HAKOMJIEHMSA C COAEepPKaLUMMCA TaM 6ecrno3Bo-
HOYHbIMW MOCETUTENN MOTYT HE TONIbKO MO3UTMBU3NPOBATb CBOE OTHOLLEHME K
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HUM, HO 1 Nyuylle MOHATb KOHLENUMio 61opa3Hoo06pa3uns 1 BaXKHOCTb ero nog-
JEePMKaHNA Ha peanbHbIX NPUMepPaX, Tak Kak 6eCro3BOHOYHbIE MPeaCcTaBeHbl B
KOMMeKLMAX 3TUX 300MapKOB B LUMPOKOM CMEKTPe BUIOB, KOTOPbIe OT/INYAOTCA
Kak 1o uBety, dopme, pasmMepam, Tak 1 Mo NoBeAeHMIO.
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Summary

THE POSSIBILITY OF USING INVERTEBRATES AS NEGATIVELY
MARKED ANIMALS FOR EDUCATIONAL PURPOSES
IN THE ZOOS IN BALTIC SEA REGION

Elena Litvinceva, & Dr. Mihails Pupins

Latgales Zoo, Daugavpils, Latvia
Daugavpils university, Daugavpils, Latvia

The aim of this study was a comparative study in 2010-2013 of
representation of invertebrates in the collections of seven zoos in five countries
in the region of Baltic Sea states. In the result of the study, it may be noted that
in the every zoos are a class of animals, what are the most represented in all
collection. The wealth of the general collection of invertebrate in zoos also
allows making changes in the types of exposure, making it more dynamic and,
consequently, interesting for visitors. As a result of further study visits found:
that the surveyed zoos provide for visitors an educational and information
services associated with the promotion of invertebrates and form a positive
attitude towards for them.

91



becno3BoHoYHbIe XMBOTHbIE B KONEKLNAX 300M1apKOB U MHCeKTapheB

K bUONOTNIA N PASBEAEHUIO B HEBOJIE
MUNOXBOCTA NECHOTO POECILIMON SCHMIDTII
(FIEBER, 1853) (ORTHOPTERA: TETTIGONIIDAE)

A.N. Muxaitnenko

botaHnuecknin cag MOCKOBCKOro rocyaapCTBeHHOro yHusepcuteta nm. M.B. Jlo-
MOHOCOBa,
r. MockBa, Poccusa

MnoxBocT necHowm — cBoeobpasHbI 6ECKPBINbIA U AJIMHHOHOMUIA Ky3HEeUYnK
He oueHb KpynHbIX pa3mepos (puc. 1). Hagkpbinba y o06oux nosnos efiBa Bbl-
CTynatoT U3-MNog 3aiHero Kpas nepegHeCcnHKN 1 NpeBpaLleHbl B opraH cTpe-
KoTaHuA. MNepefHecnnHKa y HEro ABCTBEHHO CeasioBMAHasA (UTo MeHee Bblpa-
MEHO y camMoK), ¢ 6ypOoBaTO-KPaCHOW OTOPOUYKON MO 3afjHEMY Kpato. AHTEHHbI
ONVHHEe Tefla NouTK B 2 pas3a 1 TakXKe, Kak 1y APYrux NeCHbIX Ky3HeUnKkoB
(Barbitistes constrictus Br.-W., Leptophyes punctatissima (Bosc.), Euconocercus cau-
casicus B.-Bien.), ykpaLleHbl LUINPOKMM GenbiMy NepeBA3AMU.

Puc. 1. MunoxsocT necHoin Poecilimon schmidtii (doTto A. MuxalineHko)
Fig. 1. The bush-cricket Poecilimon schmidtii (photo by A. Mikhailenko)

92



becno3BoHOYHbIe XMBOTHbIE B KONEKLNAX 300MapKOB U UHCEKTapueB

Apean BMAa OTHOCUTCA K €BPOMencKo-cpeAn3eMHOMOPCKOMY TUMY U CO-
CTOMT M3 pAfda N30IMPOBAHHbIX YacTel, Takum 06pa3om, COBpeMeHHoe pac-
NpocTpaHeHne Ky3Heunka HOCUT PeNUKTOBbIN XapakTep. Mo pa3HbiM AaHHbIM
(ben-bueHko, 1954, 1964; EpmoneHko, 1994; Mywkap, EpmoneHko, 2009), oHO
BK/toyaeT B cebsa CpepHioto 1 tOro-BoctouHyto EBpony, ceBepo-BoCcToUHOE Mo-
6epexbe Manoii Asnn, MNpeakaBKkasbe, 3anafHblil KaBkas, ropbl U I0XHbIe Npea-
ropba KpbiMa, 3akapnatbe 1 [MpnaHenpoBCKyo BO3BbILLEHHOCTb.

0Oco6eHHOCTU 3KOoNorny, 3ByKOBOI KOMMYHMKaLun
1 MOJIOBOro NOBeAeHNA

MnNoXBOCT NeCHON NPUHAANEXNT K BECEHHe-NIeTHeN rpyrnne HaceKOMbIX,
KaK 1 60NbLWIMHCTBO BUAOB NPSAMOKPbUIbIX YMEPEHHbIX WNpoT. OgHaKo n3-3a
ANNTEeNbHON 3MOPUOHANbHON AManay3bl reHepaunio y HEro Hesb3A Ha3BaTb
opHoroauyHow. B npefenax apeana Ky3HeuuK BCTPeYaeTCA B HErycTbIX u-
CTBEHHbIX Jlecax Ha Y3KMX nporannHax, no 6eperam ropHbix pyYbeB U B TEHU-
CTbIX YLWEeNbAX, MOAHMMAACL MHOTAA AOCTAaTOYHO BbICOKO B ropbl (ben-brneHko,
1954; KonaHeBa, 1962). 3TO OAWH U3 HEMHOTMX Cpeau NPAMOKPbIIbIX MO-
HaCTOsLLEMY NIECHbIX ObUTaTeNen, MUPALWNIACA C YAaCTUYHBIM 3aTeHeHueM. Ky3-
HEUYUK [ePXKUTCA B OCHOBHOM Ha TeX pacTeHUAX, KOTopble Cy»aT eMy nponu-
TaHVeM. AKTUBEH OH B OCHOBHOM B HOUYHOE BpeMs, HEM C OCTOPOXKHOCTbIO
NPVHYMaET MuLy, a B YTPEHHME Yacbl — COJTHEYHble BaHHbI. B kapy n B npo-
XNafHYI0 MOrogy Ky3Heumk NpAYeTca nog ANCTbAMU, OHM XKe CIy»KaT eMy YKpPbI-
TUAMW OT MHOFOUYMCIIEHHbIX BParoB, KAKOBbIMU ABMAIOTCA B NEPBYIO ouepeb
06LeCcTBEHHbIE OCbl U HAaceKOMOsAHbIe NTULbl. OT AOXASA NMUIOXBOCT He Mps-
yeTcA, a NPUHMMAET NO3Y «XBOCTOM» BBEPX TaKM 06pa3oM, YTO NMOTOKM BOAbI
CTEKaloT CO «CMUHbI», @ KanesibHasA BNara NoKpbiBaeT ee NoYTy He CMaunBaeMyto
NMoBepPXHOCTb. [0 HabNOAEHVAM B MPUPOAE, MVKY MULLEBOW aKTUBHOCTY Ky3He-
yrKa NPUXOAATCA Ha YTPEHHME 1 BeyepHue Yachl. [locne «y»KuHa», C HacTyne-
HUEeM Cymepek, CaMLibl Ky3HEUMKOB HauyMHAIOT NeTb.

Mpur3bIBHbIE CUFHAbI CAMLOB NPEeACTaBNAAT COOOM OAHOMYNbCOBbIE CEPUM
LeNyKoB, NOBTOPAIOLMECA Yepe3 paBHble MPOMEXYTKMN BpemMeHu. Lenuku atu
Ha CJlyX ef4Ba Pas3NMumMMbl, TaK KaK MX YAaCTOTHbIN CNEKTP NIeXNT bonbluen ya-
CTbiO B YNbTPa3BYKOBOW o6nactu. Bnepsble 3ByKoBasa KOMMYHUKaLMA 3TOrO
BMAa 6bi1a onvcaHa PA. XaHtmesbim n O.C. KopcyHoBckow (KaHTnes, Kopcy-
HoBcKas, 1986), a B apyrou ux pabote (Zhantiev, Korsunovskaya, 2005) npuse-
[leHbl CMTHanbl ocobel ¢ KaBKasa.

Habntogaemble B cagkax OTBETHble CMTHabl CAMOK M3 KaBKa3CKMX Mony-
NALMIA UMEIOT HAMHOTO G0Nee CIIOXKHYI0 PUTMUYECKYIO CTPYKTYpY. CaMKu, anv-
TEeJIbHO JIVLLEHHbIE MY>KCKOFO OOLLECTBA, TOXKE HAYMHAIOT U3[aBaTb NPU3bIBHbIE
CUTHanbl, MO CTPYKTYPE CXOAHbIE C TAKOBbIMY CaMLIOB.
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CnapuBaHue B ACHYI0 MOroAy NPOUCXOAUT HOUbIO WAV MOA YTPO, TakK, UTo
YTPOM MO>KHO YBUAETb OTAbIXAIOLWMX CAMOK C eLlie HETPOHYTbIM cnepmaTodu-
nakcom. inAa oTKnagky AnL C HacTYMNeHneM CyMepeK camka CrnyckaeTca Ha
3eMIIo, FAe ee NOLXKMAAIOT AOMOSHUTENIbHbIE OMAaCHOCTM B BUAE Pa3SINYHbIX XKy-
Xenvu, 4PO3[0B U MblLUEBUAHBIX PbI3yHOB.

B kauecTBe cy6cTpaTa AN OTKAAAKM AUL CaMKa BbIGMPaeT crierka BnaXHbIN
XKMBOW HamouBeHHbI MOX, NPW €ro OTCYTCTBMU AL OyayT OTNIOMXKeHbI B MOYBY,
LEPHOBUHY UM B pacTUTeIbHble OCTaTKK. AL OTKNaAbIBaloTCA rpynnamu, Kak
npasusio, He 6onee 10 WT. B KaxkAo. Mpun oTKNagKe AWl caMmka, NOJOOHO MHOMVM
OPYrvM NCTOBbLIM Ky3HeurKam Tprbbl Barbitistini, nsrnbaerca tak, uto Bbigena-
emMas 130 pTa C/lloHa NoMNafaeT B OCHOBaHNe ALeKIafa, CcMauvBas AnLa, v Npu 3a-
CTbiBaHUM GOPMMPYETCA, TaKUM 06Pa30oM, HEUTO MOAOOHOE KYObILLKE CapaHUOBbIX.

AnueBan guanaysa y JIeCHOro NIOXBOCTa MPOAOKAETCA [IBE 3MMbl, Mocne
yero BbinynnsAeTca 6osbllan YacTb NMUMHOK. Hebonbluas yacTb AnL ocTaeTcs
«cnaTb» ele rog u bonee, 06pasys, TakuMm 06PA30M, KHEMPUKOCHOBEHHbIN
3anac» B1Aa Ha Clyyai pasfiMyHbIX MPUPOAHbIX KaTacTpod.

0Oco6eHHOCTN NNTaHUA U COAepKaHUA B HeBone

Mpwy copep>kaHUM B HEBOJE KY3HEUMK OKa3blBaeTCsA TpeboBaTeneH K Blax-
HOCTU 1 XopoLllel BeHTUNAUUU. Heob6xoaumble ycnoBusa MoXKHO obecrneumnTb
B TKQHEBOM W/IN CETYATOM Cafike BEPTUKANIbHOIO TWMa, BCe AHO KOTOPOTO 3a-
HYMaeT cybcTpaT ANA OTKNaAKM AnL (MoyBa MM MOX) 1 eMKOCTU C KOPMOBBIMU
pacTeHnAMY, a ABe UK 6onee CTEHKU NPy HEOOXOAMMOCTY 3aTAHYTbI MONN3-
TUNEHOM WA 3aropoXeHbl CTEKIOM AN CO3AaHNA ONTUMarbHOW BNaXKHOCTU.
OnpbliCKrBaHWe Cafika BeYepOM TaK»Ke xenaTesibHo. MneceHb Ha AHe cadKka He-
ponyctuma. OcBelleHne 1 noaaepx aHe Heo6XOANMON TeMnepaTypbl obecre-
YMBaeTCA namrnamu JHEBHOIO CBETA, MOABELLEHHbIMU CHapYXn. MOXHO Take
pacrnonaratb flamnbl BHYTPY CafKa, €C/iY OHUW 3alyyMLieHbl MenKoAaYencTon
CeTKOMN.

B nprpoge Ky3HeunKun 13 KaBKasCKMx nonynaumii 06bIYHO OO6HapYKMBa-
eTcAa Ha bopuueBuKe xecTkom Heracleum asperum (Hoffm.) Bieb., manuHe Rubus
idaeus L., kyneHe myToBuatown Polygonatum verticillatum (L.) All., kKoTopbiMu B oc-
HOBHOM ¥ MUTAOTCA, O YEM CBUAETENIbCTBYIOT OCTaBMIEHHbIE HAa UX JINCTOBbIX
NNacTVHKax oBasbHble, HeMpaBUabHOW GOPMbI BbIrpbI3bl. MI3peaka nx MOXHO
BCTPETUTb Ha LIMMOBHUKe (Rosa sp.), newrHe obbikHoBeHHo Corylus avellanal L.,
wandee knekom Salvia glutinosa L., 6ogake okyTtaHHom Cirsium obvallatum
(M. Bieb.) Fisch., koTopble, BEpOATHO, MpeACTaBAsAOT CO60M MUHOPHBIA KOMIMO-
HeHT paumoHa. B cagax npegropuiin 1 nogobHbIX yp6aHU3MPOBaHHbIX MECTOO-
6UTaHMAX NIOXBOCTOB MOXXHO HalTU, HaNpUMep, Ha foMallHel cnuse Prunus
domestica L. v ppyrux KyctapHuKax n3 cemeiictsa Po3ougeTHble (Rosaceae).
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WNHTepecHo, UuTo MHOMMe pacTeHud, B M306MNMmK pacTyLme B MectooburTa-
HUAX BMAQ, TaKME KAaK KOMOKOJIbYMK MONTOYHOLBETKOBbIN Campanula lactiflora
Bieb., TaBomxaHka Aruncus vulgaris Rafin., 6enokonbITHUK 6enbiin Petasites albus
(L.) Gaertn., unuep6buta KpynHonucTtHas Cicerbita macrophylla (Willd.) Wallr.,
B KauyecTBe MNuLLeBoro o6beKkTa CoBepLIEHHO MTHOPMPYIOTCS, @ B KauecTse npu-
cafibl M YKpbITUA UCMONb3YIOTCA KpaiiHe peako. Mo AaHHbIM pa3fnyHbIX aBTOPOB
(ben-brnenko, 1954; Mywkap, EpmoneHko, 2009), necHON NUIOXBOCT yrnoTpe-
651A€eT B NuLLy TMCTbA rpaba, KNeHa, 6epesbl v MaUHbI.

Mpu copepaHnn B HEBOJE Ky3HeUVKY NpeanoynTani B NuLly npeana-
raemble ACHOTKY 6enyto Lamium album L., »ocTep cnabutenbHbiii Rhamnus
cathartica L., xmenb obblkHOBeHHbIV Humulus lupulus L., 6oplieBrk cnbmp-
ckun Heracleum sibiricum L. ManuHa, exxeBuka cusasa Rubus caesius L., kocTa-
HuKa Rubus saxatilis L., rpaBunat ropoackon Geum urbanum L., KyrnieHa MHoO-
rouseTKoBas 1 nekapctBeHHasn (Polygonatum spp.), 6opuieBrnk COCHOBCKOTO
Heracleum sosnowskyi Manden., ropoluek 3abopHbliii Vicia sepium L., 6ogsak no-
neson Cirsium arvense (L.) Scop. n nonyxu (Arctium spp.) B Cagkax noefanmcb
UMW MEHee OXOTHO.

Ycnosuamy Bbixofa 13 Ananaysbl ABAAETCA Nepe3rMmMoBKa ANL NPU HU3KUX
TemnepaTypax. [lna obecneyeHmns 61arononyyHon 3MMOBKY Cy6CTpaT ¢ Anuamm
Ky3HEUVKOB cofiepanca B NPUPOAHbBIX YCIOBUAX NOA CIOEM CHera.

BblnynneHne AMYMHOK B HEBOJE OObIYHO HauMHaeTcA BO 2-3-i1 AeKadax
Mas, B NpMpoe — 3HauMTeNbHO no3faHee. [1o AOCTUKEHMA NONOBO3PENIOCTU
06a nona nNpoxofAT 5 HMManbHbIX BO3PaCTOB, He cYMTasa NepBOro, NMYun-
HOYHOTrO, KOTOPbIV AINTCA HECKONIbKO MUHYT. [py ymepeHHOW TeMmnepaType
B cagKke (AHEM +25-30 °C, Houblo +18-22 °C) pa3BuTre HUMG 3aBepLianocb
B TeueHue mecaua. B ycnosumax Tebepabl MMaro noABRATCA NNWb K KOHLY
niona. Co3peBaHrie HaCEKOMOro Moc/e NMarnHanbHOW JIMHbKA NPOUCXOANT
B cpefHeM 3a 1-2 Hefenu, Noc/e Yero camubl HaUMHaOT NeTb U CNapMBaTbCA,
CaMKM Xe nocJsie NepBoro cnaprBaHusa 06bIYHO Cpasy »Ke MNPUCTYnatT K OT-
Knagke auvuy. MnogoBUTOCTb OAHONM CaMKK, NO HabNOAEHNAM B cafikax, COCTaB-
naet B cpegHem 20-25 avu. MNpogonxntenbHOCTb KM3HW NMAro B HeBOJE, Kak
NpaBuiio, He NpeBbIWaeT 3 MecALEB, Y MOXET OblTb yBeNMUYEeHa 3a CYET ynyu-
LIeHMA YCNOBUI COAepKaHnA.
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Summary

T0 BIOLOGY OF THE BUSH-CRICKET POECILIMON SCHMIDTII
(FIEBER, 1853) (ORTHOPTERA: TETTIGONIIDAE)
AND RAISING IT IN CAPTIVITY

Andrew Mikhailenko
Botanical garden of the Moscow State University, Moscow, Russia

Detail of fenology and feed crop preferences of bush-cricket Poecilimon
schmidtii (Fieb.) in nature (in Caucasus) and in captivity comparatively are given.
Necessary artificial conditions to raising this species are established. Major and
minor components of ration of this species accorded to observations in nature
and in captivity are summarized. Preferred hostplants mainly belong to families
Rosaceae, Rhamnaceae, Lamiaceae and Urticaceae.
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THE ROLE OF ANDROCONES AND PHEROMONE PRODUCTION
IN MALES OF MORPHO PELEIDES

Dr. Enzo Moretto

Director of ESAPOLIS - Living Museum of Insects of the Province of Padua and
the Montegrotto Terme’s Living Butterfly Exhibtion “Butterfly Arc’, Italy

The genus Morpho is a very common genus in butterfly houses and famous
for its big size and beautiful blue wings that nicely reflects the light. There are
many species known within this genus and many subspecies are described.
However, not so much is known about the role of pheromones in this butterfly.
Recently, androcones, organs that are likely to produce odours, are discovered
in Morpho peleides. To identify the role of androcones of M. peleides males in
courtship, a study began in 2011, next to Montegrotto Terme’s Living Butterfly
Exhibition, data have been collected about the behaviour of M. peleides males
prior to mating. In addition, the androcones of males were removed to test the
effect on mating success. Many hundreds of individuals have been marked
during that period and at random times observations were carried out. The
sequence of the observed behavioural acts were analysed and showed a stereo
typed series of acts that differed significantly from a random sequence. The
male that follows other males is more likely to succeed in mating with a female
than males that are being followed by its competitors. An essential part prior
to mating is pushing its head on the abdomen of the female butterfly. Often,
it has been observed that this behaviour is being accompanied by showing
the androcone and a clear sweet odour could be perceived by the observer.
The androcones that produce the smell, are only used when one female is
visited, not randomly spread in flight. It seems that the androcones function to
convince a female to mate with a male, rather than as an attractant. First steps
are being made with GC-MS analysis to unravel the chemical composition of
the pheromone. Headspace volatile collection revealed compounds from male
individuals that were absent in female samples. Experiments with androcone
removal have to be extended to draw conclusions on the effect on the mating
success. Furthermore, results of additional discoveries about M. peleides in

general, will be discussed.
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Puc. Mopdo nenengec (Morpho peleides) (doto M. BepesniHa)
Fig. Peleides blue morpho (M. peleides) (photo by M. Berezin)

Pe¢epar

PO/Ib AHAPOKOHWEB W MPOAYLINPOBAHUE OEPOMOHOB
Y CAMLIOB MOP®O (MORPHO PELEIDES)

3. MopetTto

OnpekTtop Kusoro myses HacekoMbix «CATMONTNC» nposuHumK MNagya
n [loma 6abouek, r. MoHTerpotTo Tepme, Utanua

Bugbl 6abouek 13 pona Morpho o6bluHbI A LOMOB 6ab0YEK U U3BECTHbI
CBOVIMU pa3MePaMK 1 OTPaXKatoLLel CBET roflyboi OKpacko KpblibeB. ITOT pog,
BKJTIOYAET MHOTO BMAOB 1 noaBuaoB. OgHako 0 3HaueHU GepPOMOHOB B XKU3HU
3Tux 6abouek N3BeCTHO HeMHOro. ccnenoBaHus, HayaTble aBTopom B 2011 T,
VIMeN Lesiblo N3yYeHre ponv aHaPOKOHUEB y camuoB Morpho peleides. Ha akc-
no3nummn XunBbix 6abouek loma 6abouek B r. MoHTerpoTTo Tepme NpoBOAUSINCH
HabnogeHns 3a noBegeHnem camuoB M. peleides B nepuon nepen cnapusa-
Huem. MNpu 3TOM y YaCTV CaMLIOB aHAPOKOHUN yAananucb. AHanms3 nosegeHve-
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CKVX akTOB y CaMLIOB Nnepef CrapuBaHemM nokasas Hanmume JOCTOBEPHbIX CTe-
PeoTUMNHbIX NoC/efoBaTe/IbHOCTEN. BbiABAEHbI TUNUYHbIE GOPMbI NOBEAEHMSA
CaMLOB, NPUBOAALLME K YCNelHOMY cnapuBaHuio. [okasaHo, YTo claaKoBaTbil
3anax, npoayLMpyemblii aHAPOKOHUAMM, BO3HMKAET TOSIbKO NPY NPUOANKEHNM
CaMKM K caMLly, @ He pacrnpocTpaHaeTca B noseTe cylyyaliHbiM obpasom. Bepo-
ATHO, GYHKUMA aHAPOKOHMEB COCTOUT B MOOY>KAEHUN CaMKU K CMapuBaHuIo,
a He B NpoAyLMPOBaHUM aTTPaKTaHTOB. [TpOBOAATCA pe3ynbTaTbl CCej0BaHMUA
no pacwndpoBKe XMMNYECKOro cocTaBa epomoHoB M. peleides.
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THE INNOVATIVE BIOFACILITY OF CASA D’ALOIA AT BENEVENTO,
ITALY

Dr. Enzo Moretto

Director of ESAPOLIS - Living Museum of Insects of the Province of Padua
and the Montegrotto Terme’s Living Butterfly Exhibtion “Butterfly Arc’, Italy

The realization of modern exhibition spaces, which include the interaction
of plants and small animals requires more complex and integrated choices.
These must be designed using new technologies (e.g. domotic and internet).
In addition, the architectural choices and energy use must be increasingly
able to represent and transmit messages of sustainability, as well as provide
aesthetically important designs.

The realization of the biofacility of the Casa D'Aloia has presented
from the beginning challenges to innovate, to bring solutions and lead to
multiple answers for those who live in a private park, but also for educational
entertainment for an audience of children at school age or for becoming a place
to explore and experience the technologies offered by the Internet.

Inspired by the Butterfly Arc and Esapolis and the Museum of the Province
of Padua experience, we tried to face this challenge. This was possible thanks
to the enthusiasm and expertise of a highly qualified team of designers and
builders and also to the opportunity offered by Fabrizio D'Aloia, entrepreneur
Campania able to appreciate a facility that combines nature, science and
technology. This biostructure is important because it is offering technical
solutions of universal values for those who are dealing with this kind of
projects.
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Puic. B opaHxepee 6abouek «Bunnbl I'Anoiisax (doTo E. TkaueBoi)
Fig. At the Butterfly conservatory of the Casa D’Aloia (photo by E. Tkacheva)

Pedepar

WHHOBALIMOHHbIN BUOKOMMEKC BUNMbI I'AJTONSA
B bEHEBEHTO, UTAJTUA

3. Mopetto
OupekTtop Kneoro my3sea Hacekombix «ICATMONINC» nposuHumK MNagysa n
Ioma 6abouek, r. MoHTerpotTo Tepme, Utanua

Co3faHune COBPeMEHHbIX BbICTAaBOYHbIX MPOCTPAHCTB, KOTOPble BKIIOYAOT
B3aVMOZENCTBME PACTEHUN U MENKUX XUBOTHbIX, TPEOYET CIIOXHbIX 1 KOM-
NeKCHbIX pelweHni. MNpu nx paspabotke HEOHXOAMMO MCMNONb30BaHMeE CO-
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BPEMEHHbIX TeXHONOorni. Kpome TOro, apxmTeKTypHoOe peLleHne 1 SKOHOMHOoe
3HepronoTpebneHne AOMKHbI faBaTb MakCMalbHble BO3MOXHOCTU AnA obe-
cneyeHus NoLOOHbIX MPOEKTOB.

Peanu3auma npoekta 6uokomnnekca «Bunna [J'’Anoinsa» B OKpeCcTHOCTAX
r. beHeBeHTO, MTanna, BKNOYaeT MHHOBaL MK, MO3BONAOWMNE COBMECTUTb
YaCTHbIN NapK, obpasoBaTesibHble pa3BeyeHna 1A AeTCKON ayauTopun 1 BHe-
LPeHVe HOBbIX TEXHOMOTMIA COAEPKaHNA N SKCMOHUPOBaHMA TPOMUYECKUX
BMAOB pacTeHni, 6aboyek 1 Jpyrux opraHnM3mMoB. ITO CTano BO3MOXHbIM 6a-
ropgapa BbICOKOKBaNMPpUUMPOBAHHOW KOMaHAe AN3alNHepOB 1 CTpouTenen,
a Takxe 6narogapsa npeanpuHumatenio O. I’ Anons.

102



becno3BoHOYHbIe XMBOTHbIE B KONEKLNAX 300MapKOB U UHCEKTapueB

MPOABNEHUE KAHHUBANTU3MA
Y DECATUHOTUX PAKOOBPA3HDIX MMPY COREPKAHUU
B UCKYCCTBEHHDBIX YC/TOBUAX HA NPUMEPE
OJI0PUACKOTO0 PAKA PROCAMBARUS CLARKII (GIRARD, 1852)

A.A. HukutuHa
MBOY OO0 436, «CmoneHcknin 30oonapky, . CMoneHck, Poccna

®nopuacknin 6onoTHbIN pak Procambarus clarkii (Girard, 1852) oTHocuTCA
k cemerictey Cambaridae 1 HacenseT pasnuuHble 3a6010YEHHbIE BOJOEMBI 1OrO-
BOCTOYHOW YacTy CeBepHol AMepurKku. Dnopracknin 600THBIN pak Nprobpen
y cebA Ha pofrHe NPOo3BULLEe «3aXBaTUMKay, MOCKOJNIbKY OH OYeHb HeTpeboBa-
TesleH K YCJI0BMAM U ObICTPO pa3MHOXaeTcA. B ntore paku, nonagatoLyue B HOBbI
BOAOEM, ObICTPO BbITECHAIOT 13 HEFO MeCTHbIX obuTaTenel (EnoukmH, 2005).

HekoTopble 0COBGEHHOCTM BMONOrK 1 NOBEAEHUS STUX BECMO3BOHOYHbIX SB-
NATCA NPeLNOCbIIKaMy K KaHHNOanmn3my. Paku 3TUX BUAOB BCEAAHDI, B X PaLMOH
BXOAUT KaK XMBOTHas, Tak 1 pacTuUTesibHanA NiLLa, Npu 3TOM npesnoyTeHve oTaa-
€TCA KNBOTHON nuLLe. Takxke BO BpeMs JIMHbKW, HEOOXOAUMOW pakam A pocTa,
3TV XMBOTHblE CTAHOBATCA NPaKTMUeckn 6e33amTHbiMU. CTapble XUTUHOBbIE MOo-
KpOBbI COPaCbIBAOTCA, HOBbIE e HEKOTOPbIe BPEMS OCTAtOTCA MATKMMMU, MOSTOMY,
€C/n pak BO BPeMs JIHbKM He MOXeT HaliTy ybexuLe B akBapuyme, OH BrOJHe
MOXXET CTaTb A00blUel cBoux connieMeHHnKoB (bopucos, TepTuukas, 2005).

B HoAGpe 2012 r. B CMONEHCKMIA 300MapK noctynuna rpynna ¢bnopuackmx
pakos (P. clarkii) B konuuectse 10 3K3eMNAsAPOB, UMEBLLMX AJIVHY Tena 3-4 cM u
TEeMHO-3ef1eHblIli UBET XUTUHOBOIO MOKPOBa.

C uernbio U3yYeHMsA BAUAHUA Pa3HbIX TUMOB NUTAaHUA Ha OKPACKYy NOKPOBOB
N CKOPOCTb Pa3BUTUA PAKOB XKMBOTHbIE ObINN NofeneHbl Ha ABE PaBHble rpynbl
1 MOMeLLEeHbl B OTCEKU akBapmryMa 06beMom oKono 50 n Kaxkabii. B akBapuym
ObIN YCTAaHOBMEHbl YacTy LLeNeBoro KMpnuya gns BO3IMOXKHOCTU YKPbITUA
paKoB BO Bpems fINHbKMW. PauunoH rpynn 6bin pasnunuHbim: rpynna N 1 («xumwy-
HUKW») nonyyana 90% XunBoTHoW Nuwm (Kanbmap) n 10% pactutenbHom (Mop-
KoBb), rpynna N2 2 («BereTtapmaHLbl»), Hao6opoT, nonyyana 10% KMBOTHOW
nuwwm (Kanbmap) n 90% pacTutenbHoOM (MOPKOBD).

Yepes Tpu mecaua (bespanb 2013 r.) ocobu rpynnbl N2 1 focTurnm gaviHbl
9-11 cM, UX XUTUHOBBI MOKPOB OKPACKIICA B Pa3fiyHble OTTEHKM CMHErO LiBeTa
6narofapa copepallemyca B MOpernpoayKTax nogy. B rpynne otmeyanoch npo-
ABNeHVe KaHHNbann3ma, B pe3ysnbTaTe Yero oHa CoKpaTuiach o Tpex ocobei.
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Ocobu rpynnbl N2 2 33 3TOT »Ke nepuog AOCTUMIN ANWHbI 5-6 CM, NX XUTU-
HOBbI MOKPOB CTan PasfIMUYHbIX OTTEHKOB KpacHOro 6narofgapa KapatrHongam
MOPKOBW.

Yepes nonropa (Mai 2013 1.) OT rpynnbl «XMLHWUKOBY» ObIIO MNOyYeHO Mo-
TOMCTBO. TOYHOE KOJINYECTBO HOBOPOXAEHHbIX payaT HeEM3BECTHO, OQHAKO
npu QOCTVIXEHUU UMK AnuvHbl 1,0-1,5 cmM B cOCeAHUI 06bEM ObINIO OTCaXKEHO
12 ocobeli. LiBeT NOKPOBOB NOTOMCTBA, KaK U POAUTENEN, UMEeST pa3finyHble OT-
TEHKW CMHETO, @ OAMH 3K3emnnAp Obll OKpaLleH B MOOYHO-6esblii LiBET, KO-
TOPbIN CO BPEMEHEM He U3MEHWUCA.

B rpynne N2 2 pa3MHOXeHUA He HabI0AaN0Ch, OAHAKO XKNBOTHbIE AOCTUIIN
OJIVHbI B3pOCsion 0cobm — 9-11 cm, ciyyaeB KaHHMban3ma 3ameyeHo He 6bino.

Yepes 9 mecaues cogepxaHua (aBryct 2013 r.) B nepBon rpynne ocTa-
NOCb TPY 0CO6W, LiBET XUTUHOBBIX MOKPOBOB — CUHUIA, CllyyaeB KaHHMbann3ma
6osbLie He HabnJanoch (NPeANoONoXKUTENBHO U3-3a OOMbLIEro KONMYecTBa
YKPbITUI, AOCTYMHBIX OAHON 0CO6M).

Bo BTOpOI1 rpynne KoAMYEeCTBO XKMBOTHbIX OCTaNocb 6e3 M3MeHeHUn —
5 ocobelt, LBET MOKPOBOB KPACHbIN, ClyyaeB KaHHMbann3ma He Habnoganocs,
pa3sMHOXeHMe He MPOUCXOANI0, HECMOTPA Ha Hann4yve B rpynmne pasHonosbix
ocobein.

B rpynne notomcTBa OT poanTenen-«XxnwHNKOB» B MOMEHT MOArOTOBKU
cTaTby pocnn 7 ocobeit (5 ocobein Obinm N3bATDI), MX PALMIOH aHANOTUYEH pa-
LMOHY poauTenbckor rpynnbl (90% »nBoTHOW 1 10% pacTUTeNbHON NULLK),
LiBET XMTMHOBOIO NOKPOBa OT MOJIOYHO-6ENI0ro JO CMHEro, cilyyaeB KaHHKOa-
NN3Ma U Pa3MHOXEHUA He HabnoAanoch.

Takum o6pa3om, 0UeBULHO, YUTO PasfINYHbIE BUABI KOPMOB U HaMume B HUX
KpacALmnX BeLLeCTB OKa3blBaOT AONTOCPOYHOE BAUAHKE HE TONIbKO Ha OKPACKy
XUTUHOBBIX MOKPOBOB PakOB, HO TakXe 1 Ha nosefeHue. Tak, OCTaTOYHOe KO-
nnyecTBo 6EKOBOW MWLM B paurioHe CTUMYNMPYET POCT Y Pa3MHOXeHMe
paKkoB, OAHAKO NPV 3TOM XNBOTHble AEMOHCTPUPYIOT arpeccuio K connemeH-
HMKaM, YTO HEM36EXHO NPUBOAUT K C/ly4aam KaHHMOanu3ma. OTCcyTcTBME XKe
WSIN OFPaHNYEHHOE KOMYeCTBO GENKOBbIX KOPMOB B PaLiMOHE TOPMO3UT POCT U
pa3BuTre GNopuACKMX PakoB, OAHAKO MO3BONAET COCYLLECTBOBATb AOCTAaTOUHO
60nbLIOMY KONMYeCTBY 0cobeil Ha HeGONbLLON TeppuTopUN 6e3 NpoABNeHnA
arpeccum.
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Summary

THE DISPLAY OF CANNIBALISM AMONG DECAPODS
WHILE MAINTAINING IN ARTIFICIAL CONDITIONS
BY THE EXAMPLE OF THE FLORIDA CRAYFISH
PROCAMBARUS CLARKII (GIRARD, 1852)

Alla Nikitina
Smolensk Zoo, Smolensk, Russia

The Florida swamp crayfish Procambarus clarkii (Girard, 1852) belongs to the
family of Cambaridae and inhabits different sloughs of the south-eastern part of
North America. The Florid helobious crayfish got a nick name «invader», as it is not
very demanding to the environment, and it reproduces itself rapidly. As a result,
crayfish which inhabit new water bodies rapidly dislodge locals (Elochkin, 2005).

Some features of the biology and behavior of these invertebrates are
prerequisites to cannibalism. These crayfish species are pantophagous, their
nutrition includes both animal and plant food, and, of course, animal food is
preferred. Also during the change of integument which is necessary for the
crayfish growth, these animals become practically defenseless. The older chitin
integuments are shed while new integuments remain soft during some time,
so if the crayfish during the change of integument can not find refuge in the
aquarium, it can become the prey of its animal compatriots (Borisov, Tertitskaya,
2005).

In November 2012 the Municipal Budget Educational Institution for Children
Extended Education on the base of the Ecology and Biologic Center for Children
named «The Smolensk Zoo» received the group of the Florid swamp crayfish
(P. clarkii) in quantity of 10 pcs. The size of animal bodies was 3-4 cm at the
moment, color of chitin integuments was dark green.

As an experiment, the animals were divided into two equal groups and
placed in aquarium tanks of about 50 liters each. A slot of bricks was installed
in the aquarium for the possibility of crayfish shelter during the change of
coats. The nutrition groups were different: the group number 1 - “predators” -
received 90% of animal food (squid) and 10% of vegetables (carrots), the group
number 2 - “vegetarians” — on the contrary, 10% of animal food (squid), and
90% of vegetables (carrots).
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The essence of the experiment was to obtain two groups of the same
species having a different color of the integument.

In just three months (February 2013), we could face the first results: the first
group of animal units grew; reaching a size of 9-11 c¢m, chitin integument of
“predators” was painted in various shades of blue due to iodine in seafood.

The animal units of the second group grew to a size of 5-6 cm, chitin
integument was having different shades of red due to carotenoids in carrots.

Also the display of cannibalism was observed in group number 1, as a result
of which the group was reduced to three crayfish.

Six months later (May 2013) from a group of “predators” we obtained their
geniture. The exact number is not known, but when the animals achieved the size
of 1.0-1.5 cm we put 12 animal units into the neighboring aquarium tank. The
geniture integument color was also of different shades of blue, and one animal
unit had of milky-white color, which has not changed in the course of time.

In the second group we did not observe their geniture but the animals
have reached the adult animal size of 9-11 ¢m, cases of cannibalism were not
observed.

After 9 months (August 2013) three animals remained in the first group,
the color of the chitin integuments was blue, cases of cannibalism were not
observed (supposedly due to the larger number of shelters available to one
animal).

In the second group of animals the quantity was as it was initially and now it
is 5 pieces, the color of their chitin integuments is red, cases of cannibalism were
not observed, reproduction did not occur in spite of the presence of animals of
different sexes in a group.

At the moment 7 animals live in the group of geniture (5 animals were
donated), their nutrition is similar to the nutrition of the parent group (90%
animal and 10% vegetable food) , the color of chitin integument is from milky-
white to blue, cases of cannibalism and reproduction were not observed.

Thus, it is clear that different types of food and the presence of pigments in
food do not only affect the color of chitin integuments of crayfish, but also have
an effect on behavior. You can also see that a sufficient amount of protein food
in the diet stimulates the growth and breeding of crayfish, however, the animals
showed aggression towards crayfish compatriots, which inevitably leads to
cannibalism. Lack of or limited amount of protein food in the diet slows down
the growth of Florida crayfish, but it helps a significant number of animals to co-
exist in a small area without aggression.
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HEKOTOPbIE IAHHBIE O PASBEJEHWIA NAYKA-NTULIEEQA
HETEROSCODRA MACULATA (POCOCK, 1899)

H.A. OBuyapeHko

XapbKOBCKUI 300NapK, . XapbKoB, YKparHa

MayKu-ntuueenbl — O4HU U3 CaMbIX APKUX U UHTEPECHbIX 0buTaTenen Teppa-
puymoB. OHM BCe Yallie BCTPEYaoTCA Kak B YaCTHbIX, TaK U B FOCYAapCTBEHHbIX
KONNeKUUAX KMBOTHbIX. [TOCKONbKY YHUUTOXKEHNE eCTECTBEHHbIX MecToobu-
TaHUN NTULeeO0B BefeT K 3HAUUTENbHOMY CHVIXKEHMIO UX YNCTIEHHOCTU B MpU-
pofe, TOo pa3BefleHne 3TUX XKMNBOTHbIX B HEBOJIE BHOCUT OFPOMHbIV BKNlag, B CO-
XpaHeHVe AaHHbIX BULOB NayKoobpasHbIX.

MNayk Heteroscodra maculata (Pocock, 1899) — Apkuin 1 JoBONbHO arpec-
CUBHbI obuTaTeNb TPONUYeCKnx neco 3anagHon u LleHTpanbHon Adpurkn. 310
6bICTpble NayKu, KOTOpble CMOCOOHbI XOPOLO NpbiraTb. Pa3mep Tena B3pocsbIx
ocobel okono 5-6 cM, a B pasmaxe Hor go 13-15 cm. MpoaomKMTeNnbHOCTL
XKM3HU CaMOK OKON0 15 neT, camubl >ke yMUpatoT Yepes nostopa rofa nocne no-
cnefHen NMHbKN. T NayKun ABNAIOTCA XULHNKaMU-3acafHUKaMK 1 Npeanoyn-
TaloT CENNTLCA B LEeNAX KOPbl 1 Aynnax AePeBbeB U Ha KyCTapHMKaXx, rae coopy-
XaloT rHe3fa 13 nayTuHbl. HecMOTpsA Ha TO, UTO 3TOT BMA HEpPeaKO BCTpeyaeTca
B KONneKumax 6ecrno3BoHOUYHbIX, TUTepaTypHble faHHbIe O €70 Pa3MHOXEHUN
HeMHoroyucneHHbl (Foelix, 2010; Schultz et al., 1998). B cBA31 € 3TM OCHOB-
HbIMV 3afila4aMu LlaHHOW paboTbl OblIN:

1. Mopbop onTMMasnbHbIX YCIOBUIA ANA CNapuBaHus;

2. [poBepneHvie HabnoaeHUI 3a CNapuBaHueMm;

3. TpoBepneHvie HabnoaeHUI 3a pa3BUTEM AULL.

4. TlockonbKy faHHbIA BMA MayKoB-NTuLeefoB BeAeT ApeBecHbIn obpas
XM3HU, ANA Hero 6binn nofobpaHbl cefytoLe YyCnoBUA cofepKaHus:

— KyOruyecKnii NnactTmkoBbl Teppapuym 10¥15%20 cm;

- UCMONb30BaHMe B KayecTBe cybCcTpaTa KOKOCOBOTO MPyHTa ClI0em 2 CM;

— CNOoNb30BaHMe B KauecTBe YKPbITUI CyXUX BETOK HEXBOWHbIX NOPOS fe-
peBbeB;

— perynspHoe yBnaXHeHve ofHOro yrnia Teppapuyma;

- nogaepxaHune TemnepaTtypbl B AnanasoHe +25-27 °C;

- B KauecTBe KOPMOB npegnaranvcb pasHoobpasHble HacekoMmble: 30pobac
Zophobas morio, kybuHcKni1 TapakaH Blaberus craniifer v apreHTUHCKUIA TapakaH
Blaptica dubia.

[na cnapuBaHna 6binn NofobpaHbl CBEXENONMHABLLME afyNbTHble (nosno-
Bo3penble) ocobu H. maculata. o cnaprBaHWA OHWM HAXOAUNCb B Pa3HbIX Tep-
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papuymax. CaMKu 6binv HAKOPMIEHbI BO U36eXKaHye NPOABNEHNA OXOTHNYbETO
WHCTUHKTA MO OTHOLLEeHMIo K camuy. CameL} >ke B 3TO BpeMs akTUBHO Nies cnep-
MonayTuHy. MocKonbKy ApeBecHble BUAbl NayKOB MAETYT CBOeO6pasHoe rHe3ao
U3 NayTUHbI, TO Pa3INUMTb Ha HUX CMEPMONAyTUHY B OTAINYME OT Ha3eMHbIX
B/[OB JOBOJSIbHO CNOXHO.

B AeHb cnapuBaHua Teppapuymbl C apTHePaMu Obinv NoCTaBeHbl PAAOM
APYr C APYFOM N HaKpPbITbl CBEPXY MOJTYNMPO3PaYHbIM MIACTUKOBbIM KOHTEN-
Hepom AfAa NpefoTBpaLleHna nobera camua nocne crnapuBaHua, Tak Kak 3ToT
BumpA GbICTPO BeraeT 1 xopoLuo npbiraeT. [lonoBo3pesbie camubl NTMLEEAOB, B OT-
nnume ot cybapynbTHBIX, BeAyT 6poaaunii o6pas »mn3HM B MOUCKax NapTHEPLLM
ans cnapmeanuaA. Cpasy nocsie COBMELLEHNA ABYX TEPPapUyMoB & Hauan ak-
TUBHO UccnepoBaTb Tepputopumio. OKasaBLWKCb B Teppapuyme ¢, oH cpasy
OLLYTUI ee NPUCYTCTBYE U Hayan yxaxumaHua. Meprognyeckn «bapabaHa» ne-
Avinanbnamu u BUGPUPYA nankamu, & ctan MeafieHHo nprubamkatbesa K 9 Ne 1.
Q BcTpetuna & 6e3 arpeccuu, NoAaBas NMPU3HAKU rOTOBHOCTM K CMapuBaHUIO:
Hayana pa3aBuraTb Xenuuepbl Y NPUNOAHMMATb NepefHVe napbl HOT, YTO Mo-
3BOMUJIO CaMLy NMOAOWTU K Hel 1 3aPpUKCMpPOBaTb Xenuuepbl C MOMOLLbIO TU-
GranbHbIX KPIOUKOB MepefHux nanok. Janee & BBen noouepegHo sm600ChI
(embolus) — nonbie CTPYKTYpbl Ha KOHLie Neannanbm, CoaepXallme cnepmy, B
cnepmateky @ Konynauusa annnacb HECKOMbKO CEKYHA, Mocsie Yero & Hefaneko
oToLuen (Bce elle OCTaBasACb B Npefesiax TeppapryMa napTHepLUK) 1 Havan un-
CTWUTb CBOV Neamnanbnbl. Yepes 15 MMWH. OH MOBTOPHO Havasn yxaxmBaTb 3a ¢,
KoTopas npopomKana BeCcTn cebsa HearpeccMBHO, U CnapuBaHye NOBTOPUIOCh.
Becb npouecc cnaprBaHua 1 yxaxnBaHua 3aHan okono 30 muH. MNocne nosTop-
HOTO cnapuBaHuA & 6biil OTCaXKEH B CBOW TeppapuyM, TaK Ka 6onblue He npo-
ABNAN HTepeca K Q.

Yepes 2 gHa & cHOBa cnfiesl CNepmMonayTuHy 1 Ha CieaylowWuil AeHb 6bin
eLle pa3 CCaxeH Ha cnapuBaHue, Ho yxe ¢ @ N2 2. OHa ToXKe He TOSIbKO He npo-
ABNANIA arpeccun K NapTHepy, HO 1 OTBeYasla Ha ero yxa>kMBaHUA XxapakTepHbIM
nepecTykom AByX nepefHUX nap nanok. MNaykun cnapnnmncb ToNbKo oAvH pas.

MNMocne cnaprBaHUA CaMKM aKTUBHO MUTANNCh U Yepe3 HEKOTOpoe BpeMms
CNnenu KOKOHbI, B KOTOPbIX HAXOAUIUCH AnLa. Kaxaan camka npukpenmna cBon
KOKOH K 6OKOBOW CTEHKE Teppapriyma 1 NOCTOAHHO, OXPaHsAA, cMaesna Ha HeM.
Mo3xe Ana ygo6cTa HabnogeHU 33 Pa3BMTUEM MOJIOAbIX MayKOB CaMKM Gblin
oTca)eHbl. KOKOHbI Oblnv oTAeNeHbl, Ha MOBEPXHOCTY KaXKAoro Obin caenaH He-
6onbluol pa3pes. B KOKkoHax HaxoanANCb HUM®bI 1- CTaanm, N3 KOTOPbIX BMO-
CnencTBuY 66110 NPOCTIEXEHO JanbHelLee pa3BuTUe Monoau. Bce HUMObI Gbiin
repeHeceHbl Ha BNaXkHbIN CybCTpaT (B AaHHOM ciyyae — candeTKy) B He60bLLIOoW
NIacTUKOBbBIV JIOTOK C XOPOLUEel BEHTUAALMEN, FAe cofepanvcb npy Temnepa-
Type +25-27 °C. B 3Tux ycnoBusx Habnoganoch AanbHerwee pa3sutie HUMO.
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CnycTa gBa MecAua @ N2 1 cnnena BTOPOW KOKOH, a Yepes AeBATb — TPETUI.
Co BTOpPbIM KOKOHOM 6bI/ MPOM3BEAEHDI TE e MAaHUMYNALMM Y U3 HETO TakKe
6bI1I0 MOJYYEHO XKN3HECMOCOOHOE NOTOMCTBO. TpeTnii KOKoH @ N2 1 cbena Ha
6-11 IeHb Nocne OTKNaaKu.

Bo Bcex cyiyuyasx, Kpome OfHOro, ObifI0 NMOYYEHO MHOFOUYMCIIEHHOE XKU3-
HecnocobHoe NoTomcTBO: OT @ N2 1 — 3 KokoHa (1- — 270 ocobelt; 2-i1 — 330
ocobeit; 3- — cbefieH) 1 oT Y N2 2 — 1 KoKoH (230 ocoben).

Hwxe nprBefieH XPOHOMETPaXK CMAapUBAHUS 1 OTKNAAK/ KOKOHOB @ N@ 1:

06.08.2011 - cnapviBaHue;

25.09.2011 - @ cnnena 1- KokoH (puc. 1);

15.10.2011 - BCKpbITUE KOKOHA: HAM®bI 1-11 CTaguu;

28.10.2011 — HUMbDI 2-71 CTagny;

13.11.2011 = HUMPbI 2-11 CTaAWW HAYaNV IMHATb B MAy4YKOB NePBON NIMHBKM (L1);

14.11.2011 - 9 cnnena 2-i1 KOKOH;

04.12.20711 - BCKpbITUE KOKOHa: HUMbbI 1- cTaguu (puc. 2);

15.12.2011 — HUMbI 2-11 cTagun (puc. 3);

01.01.2012 — HUMbbI 2- CTafMN Hayany IMHATb B MAyYKOB NEePBON IMHbKM
(LT) (punc. 4);

17.08.2012 — Q cnnena 3-i KOKOH.

Puc. 1.5 Heteroscodra maculata c 1-m kokoHom (poTo H.A. OBuapeHKo)

Fig. 1. Q Heteroscodra maculata with 1st cocoon (photo by N. Ovcharenko)
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Puc. 2. BckpbiTre KokoHa: HUMdbl 1-11 ctagum H. maculata (doto H.A. OBuapeHKo)
Fig. 2. Dissection of cocoon: 1st stage nymphs of H. maculata (photo by N. Ovcharenko)

Puc. 3. Humoni 2-i ctagun H. maculata (oto H.A. OBYapeHKo)

Fig. 3. 2nd stage nymphs of H. maculata (photo by N. Ovcharenko)
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Puc. 4. Humosbl 2-1 ctagum H. maculata Hayanv NHATL B MayykoB NepBOM NUHbKM (L1)
(¢doTo H.A. OBUYapeHKo)

Fig. 4. 2nd stage nymphs of H. maculata began to molt to the first molt spiders (L1) (photo
by N. Ovcharenko)

Takum obpasom, B xofle NpoBefleHHOW paboTbl aBTOpaM yaanocb ocylle-
CTBUTb YCMeLWHoe CraprBaHmne naykoB-ntuueenos H. maculata n BbISCHUTD
CPOKM Pa3BUTKA CTagunin MONOABIX MAYUKOB, a Take NofobpaTtb nogxogdAwve
ANA 3TOro ycnoBus. IHTepecHol 0CO6eHHOCTbIO 3TOro BMAA OKasanoch nie-
TeHVie CaMKaMu NOBTOPHbIX KOKOHOB.

Nutepatypa / References
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Summary

SOME DATA ABOUT BREEDING OF BIRD-EATING SPIDER
HETEROSCODRA MACULATA (POCOCK, 1899)

Natalia Ovcharenko
Kharkiv Zoo, Ukraine

In the course of the research we managed to accommodate successful
connubium of tarantulas bird-eating spider Heteroscodra maculata (Pocock,
1899), and explored the terms of development of young spiders together with
an appropriate environment. The unique feature of this type is appeared to be a
repeated spinning of a cocoon.
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O0COBEHHOCTW COAEPMAHUA VN PA3BEAEHUA BPOXOHOTUX
MOJTHOCKOB B JIABOPATOPHOI KYNbTYPE

E.C. Ogunuesa, A.B. Mapukopa
000 «3o00¢poHa-Crnbupb», . Kemeposo, Poccusa

AsTopamu ¢ 2011 r. No HacToALee BpeMs NMPOBOAATCA paboTbl Mo Uccne-
[IOBaHUIO YCJIOBUIA COAEPXKaHUA 1 pa3BefeHNA Ha3eMHbIX OPIOXOHOTX MOJ-
ntockoB (Mollusca: Gastropoda). Mi3HauyanbHO pa3pabaTbiBaNnCb MeToAbl
MacCoBOro Mony4YeHUs KOPMOBbIX MOJIIIOCKOB pofoB Achatina n Helix, Ho no-
CTEMEHHO, MO Mepe paclMPeHNa KOMIEKUMU, akLeHT CMeCcTUCA Ha pa3pa-
60TKYy MeTo[lOB coflepXaHuA 1 pa3BefeHNA HOBbIX B KYNbType LpeBecHbIX
BMJOB TPOMWKOB 1 CYGTPOMNUKOB, @ TaKk»Ke BMAOB 13 FOPHbIX PailoHOB ObIBLIEro
CCCP (KaBkas, Kapnatbl, Knprnsus), nonyyeHHbIX OT KOMIer Uiy NpruBe3eHHbIX
N3 3KCneanuunin. 3a Bpemsa UcciefoBaHnA B KONIEKLMM coepKanocb 32 Buaa,
OTHOCAWMXCA K 23 poaam 15 ceMelncTB, a Takxke 11 gekopatuBHbIX Gopm 1 Ba-
pbeTeToB YKa3aHHbIX B10B. CrcTeMaTMUYeCKMIn cOCTaB Konnekumm: cem. Acha-
tinidae — Achatina (9 Bugos), Archachatina (8), Limicolaria (2); cem. Ariophant-
idae — Hemiplecta (1), Macrochlamys (1); cem. Bradybaenidae — Bradybaena (1),
Ponsadenia (1); cem. Arionidae - Arion (1); cem. Camaenidae — Zachrysia (1); cem.
Enidae — Caucasicola (1); cem. Helicidae — Caucasotachea (1), Cepaea (2), Eobania
(2), Helix (3); cem. Hygromiidae — Leucozonella (1); cem. Orthalicidae — Liguus (1);
ceM. Subulinidae - Subulina (1); cem. Pleurodontidae — Caracolus (1); cem. Partu-
lidae - Partula (1); cem. Cerastidae — Pachnodus (1); cem. Spiraxidae — Euglandina
(1); cem. Veronicellidae — Veronicella (1), Laevicaulis (1).

Mo pe3ynbraTam MccnefoBaHU OOHUM 13 aBTOPOB Oblna 3aluileHa maru-
cTepckan pabota (OanHueBsa, 2013).

MonntockoB, cofepalymnxca B KOMIeKLUKN, MOXHO YC/TOBHO Nogpa3aennTb
Ha HeCKOoJIbKO Py Mo KMx CNocoby NUTaHUA 1 cofepKaHunsA:

1-A rpynna — BuAbl, Beaylyme NpermMyLiecTBEHHO Ha3eMHbIli 06pa3 XM3HU.
MutatoTCcAa NperMyLLecTBEHHO PacTUTEIbHbIMU OCTaTKaMU, 3e1IEHbIMU pacTe-
HUAMM, rprbamm. IX MOXKHO OTHeCTU K nonundaram. XoTsa paLioH HEKOTOPbIX 13
3TUX BUAOB B NPUPOAE MOXeT BK/oYaTb MUKPOCKOMUYECKNe BOJOPOCN 1 -
LIAVHNKIM, OHU He ABNAITCA OCHOBHbIM BUAOM MULLIA ANS 3TUX MOJUTIOCKOB. ns
ZaHHOW rpynnbl Obin pa3paboTaH 6a30BbIi KOMOUKOPM Ha OCHOBE 3€PHOBOTO
nomona: 25% — men, 25% - oBcAHKa, 20% — nweHuua, 10% - rpeunxa, 10% -
ropox, 10% - rammapyc. 3Ta CMeCb ABMAETCA OCHOBOW paLoHa O0MbLUMHCTBA
BMAOB B Hallel Konnekuun. Ana sugos cem. Helicidae, obutatowux npermyLye-
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CTBEHHO Ha TPaBAHUCTbIX PACTEHUSIX, CMONb3YETCA CMeCh C 6ONbLIMM COfep-
»KaHvem Kpanusbl: 25% — men, 25% — oBcAHKa, 10% — rpeunxa, 10% — nweHuua,
25% — kpanuBa, 2% — rammapyc, 3% — cnmpynuHa. [1na cogepxaHusa Bcex BUAOB
3TOW rpynnbl NOAXOASAT COPa3MepHbIe NMULLEBbIE MIACTVKOBbIE KOHTENHEPBI, OM-
TUMaJibHbIM CyOCTPATOM OKa3asiaCb CMeCb KOKOCOBOTO FpyHTa ¢ chparHymom.
Kopm paetcs B BUae Cyxoro nomosa B KOPMYLUIKW. 1151 BULOB 3TOW rpynmnbl He-
06X0ANMbI MOUNKM B CafKax. BO3MOXKHO 1cnonb3oBaHUe Kak AOMOTHUTENbHbIX
KOPMOB CBEXMX OBOLLEN, GPYKTOB, rpnbOB, HO 6oMbLIas YacTb BUAOB HalLew
KOJINEKLUN YCMELIHO COAEPXKUTCA 1 PAa3MHOXKAETCA TOMIbKO Ha CyXMX KOMOU-
KopMmax;

2-s rpynna — BUAbI, BeAylre NpenMyLLeCTBEHHO APEBECHbIN U CKaNbHbI
06pa3 Xn3Hu. MnTalTCa MUKPOCKONUYECKMY BOLOPOCAMY, Fpubkamu, a
TaKXe NIMWaNHMKaMn C KOpbl AepeBbeB NGO co cKa. K HUM MOXHO OTHeCTr
cnepytowme Buabl: Partula varia, Pachnodus fregatensis, Caucasicola raddei,
Liguus fasciatus. Hamy ncnonb3oBanacb KOPMOCMECh, COCTOALasA 13 NoMona:
cenuaA - 22%, oBCAHKa — 22%, TpaBAHOW nomMon - 43% (cmecb 13 TpaBAHOWN
MYKW, CMPYIHbI U 3e/1IeHOr0 Ay60BOro NncTa), Kopm ans pbid — 11%, MuHe-
panbHble f06aBKM — 2%. BO3MOXKHO HEKOTOPbLIM BUAAM CTOUT A06aBNATb B
JAHHYI0 CMeCb KOPMOBbIE MV MBHbIE APoX: K. CMecb pa3MeLlviBaeTcs BOAOM
[0 KOHLIEHTpaLMM CMeTaHbl Y HAHOCUTCA Ha CTEHKU TeppapuyMa. Buabl pogos
Partula, Pachnodus, Caucasicola cogep»aTtca B TeppapuymMax nuan akBapmymax
06BbEMOM npumepHO 30-40 N, AHO KOTOPbIX 3aCTENIEHO BAXHbIMK Bymax-
HbIMU candeTKamu. BeHTunAumus otcyTcTByeT. [INA COXpaHEHUs BAaXXHOCTY akK-
BapWyMbl HAaKPbIBAKOTCA CBEPXY NOANSTUIEHOBOW NAEHKON. Buabl poaa Liguus,
HanpOTMB, HYXAAKOTCA B XOPOLUEN BEHTUNALNY 1 CYyTOUYHbIX NMepenagax Brax-
HOCTU 1 TeMMepaTypbl;

3-s rpynna — XuHble BuAbl. MTaloTCA NPerMyLLeCTBEHHO MOJITIOCKaMU 1
ApyrvMm 6ecrno3BOHOYHbIMU. I3 NpefcTaBieHHbIX B HALLEW KONNEKLY BUAOB
NNLWb OAWH ABNAETCA XULWHbIM — Euglandina rosea.

OT 6Gonblueli YacTh BUAOB B KO/UIEKLMY, BblpalUBaEMbIX Ha Pa3paboTaHHbIX
KOMOUKOpMax, 6b110 NoslyyeHO NOTOMCTBO. Tpy BuAa pa3BefeHbl BNepBble
B Poccun — Pachnodus fregatensis, Partula varia, Leucozonella sp. Kpome Toro,
ABaXKAbl yoanocb nonyymtb notomctso ot Cepaea nemoralis (L., 1758), He-
CKONbKUX PefiKrX B KoneKuusix BuaoB poga Archachatina, a Takxke BnepBble B
KyNbType yAanocb noayuntb notomcTtso Laevicaulis alte (Férussac, 1821) ot npu-
Be3eHHbIX ¢ 0. Magarackap npoussoguTenen.

Nlutepatypa / References
1. OoduHyesa E.C., 2013. ConepxaHue 1 pasBeieHne CyxonyTHbIX GPIOXOHOTMX MOMMIOCKOB. [McC. Ha conc-
KaHue cTeneHu marucTpa. Kemepogo: KemrY. 93 c.
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Summary

PECULIARITIES OF KEEPING AND BREEDING OF GASTROPODS
IN THE LABORATORY CULTURES

Elena Odintseva & Alexander Marikoda
Zoofund-Siberia Ltd., Kemerovo, Russia

The authors have been developed original recipes of feed for different
groups of terrestrial mollusks (Mollusca: Gastropoda). These feeds are the basis
of food ration, enables one to simplify maintenance of the animals and get a
viable offspring.
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CNOCOb NEYEHWUA MWA3AY NAYKOB-MTULIEENOB
(ARANEI: THERAPHOSIDAE)

1.B. OcunoB
OT1pen sHTomonorun MockoBCKoro 3oomnapka, r. Mocksa, Poccua

Mwasbl — nopakeHune *XMBOTHbIX INYUHKaMW ABYKPbIAbIX. [nsA nTuleefoB B
YCII0BUSIX KyNIbTYPbl B NepBYto ouepeb NpefCcTaBAoT ONacHOCTb MyXu-ropbaTki
cem. Phoridae. O6bIYHO IMUMHKIM 3TUX [ABYKPbISIbIX Pa3BUBAOTCA B THUIOLMX Opra-
HUYeCKNX CybCTpaTax, HO MOryT BECTU U NMapasnUTUYeCKUin 06pa3 XKN3HN.

MaKTopbl, NpoBOLMpPYOLLME BO3HUKHOBEHME 3ab0N1eBaHUA:

— ocnabneHHOCTb 0cobel (Npu [oNIron TPaHCNOPTUPOBKE, HELOCTaTOUHOM
yxoge u T.n.);

- rpubkoBas nnu 6akTepranbHaa UHGeKUMA Nayka, HemaTogos;

— HefjaBHAA NIVHbKa;

— CJIMLLKOM TECHasA eMKOCTb, B KOTOPOW COAePXKUTCA Nayk;

— NOBBbILIEHHBIN YPOBEHb BIAXKHOCTH;

— 6onbluas YNCNIEHHOCTb rop6aToK B MOMELLEHNN, TAe HAXoAATCA NTuLeebl.

Mpu3HaKm NopakeHnsA: CBeT/ble, NAaCTOOOPa3sHble BbiAeNeHUs Ha Xenuuepax
CHU3Y, B NepBYI0 ouepeb B palioHe OCHOBaHUsA Xenuuep — MHoraa Tam BUAHbI 1
CaMW JINYVHKK; OTKa3 OT NULLM Y BASNIOCTb; ANLLA 1 UX NYCTble 060/104KU Ha Nayke.
MocnegHve MOryT pacnonaratbCa B pasHbIX MecTax Tena v Ha KOHeYHOCTSAX, HO
yalle — B palioHe xenuuep U OCHOBaHWI Neaunanbn — caMoK ropbaTtku npu-
BNIEKAIOT B 3TUX MeCTax OCTaTK/ NULLKM Nocie noefjaHnsa naykom gobbium. Mpu
paccMOTpeHUM NayKa cBepxy cnefbl 3aboneBaHWA He Bceraa 3aMeTHbI. B ganb-
HelleMm Negunanbnbl HEPefKo TePAIOT NOABUKHOCTb BCIIeACTBME BHYTPEHHETO
NnopakeHus, 1 B pe3sysibTaTte NPOUCXOAUT UX camoamnyTauus. MNayk 6ykBanbHO
noefgaeTcs NMMUNHKaMy ropbaTok 3a>KMBO, NOABAETCA HEMPUATHBIN 3anax, Nog
XenviuepamMmu yMrpatoLwero nayka Ha rpyHTe oOHapy»KMBalOTCA IMYMHKN Fop-
6aTKn. [MPOHMKHOBEHME NINYNHOK B TENO OObIYHO OCYLLECTBAAETCA 3@ HUXHEN
ryboii, oTTyaa 1 noABnsaTcA BblgeneHus. Horga, Kpome obnactu xenuuep,
nopaaetcs 1 OPIOLLKO CHU3Y — IMYNHKN MPOHMKAKT Yepe3 KapMaHbl Nerkux.
B 3Tom cnyuae BbI3JOpOBNeHNE, CKOpee BCEro, HEBO3MOXHO. B HauanbHoOM
CTafjM1 NOPaKeHMA POTOBOW 001ACTU MOXHO MOMbITaTbCA CNACTX NaykKa.

[lns 3TOro nayk 3aroHseTcs B Y3Kyl0 LIWIVMHAPUYECKYIO eMKOCTb BHU3 Xenu-
Lepamu o ynopa, 3atemM Tyfa HalMBaloT BoAY NpubAn3mTenbHO 0 YPOBHA CTe-
6enbKa, Tak YToObl FONIOBOrPYyAb OKasanach B Bofe (OPOLLKO C NerkrMm ocTaeTcs Ha
Bo3Ayxe). O6bIYHO NMayKM He CONMPOTUBIIAIOTCA TAKOMY NMOJIOXKEHNIO, HO BCE XKe npe-
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6bIBalOLLErO B @MKOCTU MTMLeea cleflyeT HaKPbITb YeM-IMOGO 1 KOHTPONMPOBATb.
B cnyyae foctaTouHoOM WMPWHBI LUANHAPA NayK MOXeT NepeBepHYyTbCA — 3TOro
JonyckaTtb Henb3A. Ecnn nayk no3BonAeT 1 CTeHKM eMKOCTY NPOMYCKaloT CBET, BO
BPEeMA OTMOKaHWNA MOXKHO OUMLLATh XeMLUepbl NPY NOMOLLM MUHLETa W MHOTO
TOHKOTO MHCTPYMeHTa. JIMUMHKN ropbaTKm HaUMHAIOT BbIXOAUTD M3 NPOCTPAHCTBA
MeXIy Xenmuepamu yxKe B NnepBble MUHYTbI, XOTA B BOAE OHU U He TMOHYT fonroe
BpemA. Nayka Hy>KHO fepaTb B BOAe nosnyaca-yac, 3atem Bofay clieflyeT 3aMeHUTb
pacTBopom dypaumnvHa (1 TabneTka Ha CTakaH Bofbl) AnA NofasneHnsa HbeKuum
B MeCTax NMoBpeXAeHNA TKaHel. Bbibop 3Toro aHTMcenTuKa o0yCcnoBAeH Tem, UTo
OH He OKa3blBaeT pa3fpaxaloLlero Bo3AenNcTBuA Ha TKaHu nayka. B pactsope
nayka [JOCTaTOYHO nopaepaTtb 1-2 MUH., MOC/e Yero NPOMOKHYTb ero candeTkon
1 NOCafNTb B YMCTYIO EMKOCTb C MOWJIKOW, BbICT/IIaHHYIO CandeTkamu, KoTopble re-
puoguyeckun cnefyeT MeHATb. TeMnepaTypa cofepxaHnaA nayka Takxe BaxHa — He
MeHee +25 °C, NOCKOJbKY NPW HU3KOWN TemnepaType pa3BuTe MMYMHOK 3aTAru-
BAETCH, 1 OHW YCMEBAKOT HaHeCTV GosbLUMe NMOBPEXAEHNS, YBENNUMBAETCA 1 CPOK
neuenwusa. Tak, y pacnpocTpaHeHHoro Buga ropbatok Megaselia scalaris umkn pas-
BUTUA 3aHMaeT oT 10 go 30-40 gHel B 3aBUCMMOCTY OT Temnepatypbl. [pn +28 °C
ANLa MHKYOMPYIoTCA 1 feHb, IMUNHKN Pa3BUBatoTCA — 3—4 AHA, KYKONKM — 6-7 AHeNn
(Wikipedia, 2014). CnegoBatesibHO, NpoLieypbl Hy>KHO MOBTOPATb 2 pasa B CYTKU
Ha NpoTaXeHnn 4—-6 AHel (COOTBETCTBEHHO CPOKY Pa3BUTUA JIMUMHOK), MOCKOJIbKY,
K COXaneHuio, He BCe NIMUMHKU BbIXOAAT Cpasy, 0Co6eHHO MenKkue. Ecnv nactoo-
6pasHble BblAeneHnA MPOAOIKalOT akTUBHO MOABAATLCA, CKOPee BCero, 3To Cauge-
TeNIbCTBYET O MPUCYTCTBMM OCTaBLUMXCA JINYNHOK.

Mpw norpyeHun B BOAY Nayku MOryT HEKOTOPOE BpeMs MUTb ee, NO3TOMY B
pacteop dypaunnmnHa 3abonesLyo 0cobb Hafo NoMeLLaTb TONIbKO Nocsie Npo-
LOSKNTENIbHOIO NPebblBaHUA B BOAE, @ JIeUEHNE MOXXHO NMPOJ0XKaTb U JoNbLue
03HAYEHHOro CPOKa C AOMOJIHUTENIbHOW LieNIblo OTManBaHNA O0CNabNeHHbIX NTY-
Leefos, NpoBoAa npoueaypbl pa3 B 1-2 aHA. [lanee cnegyeT nonbitaTbCA Ha-
KOPMWTb NMayKa UCKYCCTBEHHO. K coxKaneHuto, MoBpexxaeHne NnYnHKamm o6-
NacT! POTOBbIX NPUAATKOB MOXET NPUBECTN K HAPYLUEHUAM JIMHbKA B 3TON
yacTtu Tena. [103TOMy KOHCTaTUPOBaTb BbI3JOPOBEHNE MOXHO NKLb nocse
cnepyoLen IMHbKK, eC/iv NayK HayYHeT HOPMasnbHO NUTaTbCA.

MpodunakTnyeckre mepbl: cofepxaHne NaykoB B eMKOCTAX C OYeHb MENKOM
BeHTUNALUWMEN (4TOObI B3pOC/Ible MYLIK/ He MOFIY K HAM NMPOHUKHYTb) U MIOTHO
npuneravwWumMn geepuamn (Kpbllikamu); pasmelleHrie NaykoB 1 KOPMOBbIX
KYJIbTYP HaCEKOMbIX B Pa3HbIX MOMELLEHMAX; BbIMOPaXXMBaHME 3apaXKeHHbIX eM-
KOCTeW, NosiHas CMeHa cy6cTpaTta; yaaneHve nNuLeBbiX KOMKOB 1 yOUTbIX, HO He
CbefleHHbIX HaCEKOMbIX 13 TEPPaPNYMOB MayKoB; YMEePEHHOE KOPM/IEHME NayKoB.
31Moi, Korga B OTOMNJIAEMbIX MOMELLIEHMAX BO3AYX CTAaHOBUTCA U3MILLIHE CYyXUM AJ1A
ropbaToK, MOXXHO, IULLINB MyLLEK AOCTYMa K BNare, BO6UTbCA rmbeny Bcex Mmaro.
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Summary

A METHOD OF TREATING MYIASIS OF BIRD-EATING SPIDERS
(ARANEI: THERAPHOSIDAE)

Daniel Osipov
Entomology Dept. of the Moscow Zoo, Moscow, Russia

Myiasis - the defeat of the larvae of Diptera, for tarantulas in a culture in the
first place are dangerous flies of the family Phoridae. In the initial stage of the le-
sion of the oral area can try to save a bird-eating spider.

Spider should be put into a narrow cylindrical container. Then pour the
water so that cephalothorax was in water (abdomen is in the air). Normally spi-
ders do not resist such a situation, but still the situation should be monitored.
During his stay in the water can be cleaned chelicerae with tweezers or other
pointed tool. Fly larvae begin to emerge from the space between the chelic-
erae almost immediately. Spider need to keep in the water half an hour. Then
the water should be replaced with a Furacilin solution (1 tablet in a glass of
water) - to destroy the infection in areas of tissue damage. Furacilin not irritate
the tissue. Spider need to keep in solution for 1-2 minutes. Then wipe spider
with a soft paper and put in a clean cage with a water dish and napkins. Nap-
kins should be changed from time to time. Temperature is also important — not
less than +25 °C. At low temperatures, the larval development is delayed and
they manage to inflict a lot of damage. For example, a conventional species —
Megaselia scalaris life cycle takes 10 to 30-40 days depending on the tempera-
ture: at +28 °C incubation time eggs — 1 day, larvae develop — 3-4 days, pupae —
6-7 days. Therefore, the procedure must be repeated 2 times a day for 4-6 days
(this corresponds to the period of larval development). Not all the larvae go out
at once, especially small larvae. If the light substance comes out of chelicerae, it
indicates the presence of the remaining larvae. Spiders can drink water. So sick
animals should be placed in Furacilin solution only after prolonged immersion
in water. Next you need to try to feed the spider artificially. Unfortunately, the
damage to the larvae of mouth appendages may lead to violations of molting
in this part of the body. Unfortunately, the damage to the larvae of mouth ap-
pendages may lead to violations of molting in this part of the body. So full re-
covery is possible only after the next molt - if the spider will begin to eat nor-
mally.
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K BOMPOCY 0 COOTHOLIEHW NOJI0B Y MAYKOB-NTULIEEAOB
(ARANEI: THERAPHOSIDAE)

0.B. OcunoB
OTtgen sHTomonorum MockoBCKoro 3oomnapka, r. Mocksa, Poccuna

CoOTHOLWWEeHNe CaMOK M CaMLOB B NMOTOMCTBE MTULEeNOB MMeEeT He-
Manoe 3HauyeHve ana GOPMUPOBaAHUA KMBbIX Konnekuuin. ObLLen3BecTHoO,
UTO CaMKW LIEHATCA Bbllle CaMLOB, MOCKOJbKY obnafaT KpynHbIMKU pa3me-
pamu 1 60sblUel NPOJOMKNTENIbHOCTBIO XU3HW. B HEKOTOPbIX Clyyasx, Ha-
NPOTUB, MOFYT NOTPeOOBaTbCA CaMLibl — s HAUMHAIOLLKMX NtoOuTenel ¢ Lenbto
nonpo6oBatb cebsa B cOfepKaHUN STUX XUBOTHbIX (MOCKONbKY CPOK XU3HU
CaMLOB 0ObIYHO OrpaHMYEH HECKONbKMY roflaMy, a He fecATKaMu neT, Kak
OblBaeT y CaMOK) 1 iNA pa3BefieHns; KpoMe TOro, MHOTrAa camubl MMetoT 6onee
3ddeKTHYI0 oKpacky (Pamphobeteus sp.). Ha paHHUX cTagusax pa3BuTUs non
B 6ONbLIMHCTBE ClyyaeB onpefenvTb He yaaeTcs, 1 BeHWUbHble 0cobu npu-
obpeTatoTca «Ha yaady».

Cpenu niobutenei BbIABUralTCA pasfivyHbie NpeanosioXeHnsa OTHOCU-
TENbHO MPUYVH, BAUAKLWMX HA COOTHOLIEHME CaMLOB 1 CaMOK NTULeeaoB.
B nepByio ouepeab 3TO cucTeMaTMyecKkan NPUHaANEXHOCTb (pa3Hble poabl
1 BUAbI MOTYT UMETb pPa3HOEe COOTHOLLEHUE), 3aTeM — YCIIOBUA COfEepPKaHUA
1 BblpaLMBAHWA, MO aHANIOMMN C HEKOTOPLIMU PENTUANAMMU, Y KOTOPbIX MON
NMOTOMCTBa 3aBUCUT OT TemnepaTypbl UHKYGaLmy any, (MATHUCTLIN 3y6nedap
Eublepharis macularius). OgHaKO TOYHbIX AAHHbIX O 3HAYEHUW Pa3NINYHbIX daK-
TOPOB, KaK 1 O TOM, KaKne COOTHOLLIEHUA MONIOB BCTPEYATCA Ha NPaKTUKe,
npakTuyeckun Het. Lenb HacToAwel paboTbl — N0 BO3MOXHOCTU BOCMOMHUTb
3TOT npoben.

[na naykoB M3BecTHO 2 BapuaHTa HabopoB NonoBbix Xxpomocom: XnO
n 6onee pegkuin XnYn (Araujo et al., 2012). B nepBom criyyae camMku umeroT
[IBONHOW Habop, a caMLibl OANHAPHDIN, HanprMep XT1X2X1X2 n X1X20 (O o6o-
3HayaeT HoJlb, T.e. OTCYTCTBME BTOPOro KOMMEKTa XpoMocom). Bo BTopom —
y CaMLIOB MMeeTCs My»CKas NnosioBas xpomocoma Y; Habop nonoBbIX XpOMOCOM
pa3HbIX NMOJIOB B TakOM cilyyae MoxeT ObiTb X1X2X1X2 n X1X2Y cootBeT-
CTBEHHO. Y1Cno NonoBbIX XPOMOCOM (n), Kak X, Tak 1 Y, pa3nnyaeTca y pasHbix
B1aoB oT 1 no 4. Cpeaun npeactaButenei cemernictea Theraphosidae noka n3se-
CTeH ToNbKo MexaHu3Mm XnO. Tak, Poecilotheria formosa umeet 4 X-XpOMOCOMbI,
T.e. Habop camuyos X1X2X3X40 (Araujo et al., 2014); Aphonopelma hentzi -
X1X20 (Araujo et al., 2014); Brachypelma albopilosum — X1X2X3X40 (Dulikov4,
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Kral, 2007); Ischnocolus adenense — X1X2X30 (Dulikova, Kral, 2007); Psalmopoeus
cambridgei - X1X2X30 (Dulikova, Krél, 2007); Pterinochilus murinus — XO — Tonbko
opHa nonosas xpomocoma (Dulikovd, Kral, 2007); Avicularia minatrix - X1X2X30
(Dulikova, Kral, 2007) nnwn, no gpyromy nctounnky (Nentwig, 2013), X1X2X3X40.
Pa3Hblli HA6OP NOIOBbIX XPOMOCOM Y MpefcTaBuTeNell O4HOro B1Aa, Kak B Mno-
cnepgHeM clyyae — ABMEHVe HeYyacToe, HO M3BECTHOE [NA NayKOB; MO MHEHMIO
nccnepoBatenel, OHO CBMAETENbCTBYET O MPOTEKAHUUN BOSIOLMOHHbIX NPO-
LeccoB B HacTosLlee Bpemsa (Araujo et al., 2012).

Takum o6pa3om, y NTULeefoB NMeeTCA YeTKUI FeHeTUYECKNIA MeXaHn3M
onpepaeneHus nona, cpabaTbiBaloW M B MOMEHT OMIOLOTBOPEHUA; NP pac-
CMOTPEHUU LTONOTMYECKNX NpenapaToB U3 ANl NayKoB B AeNALWMXCA KIeTKaxX
MO>KHO YBUAETb MOJIOBblE XPOMOCOMbI 1 Y3HaTb MOMOBYIO MPVHAAIEXHOCTb M-
6puoHoB (Araujo et al., 2012). V3pefka BcTpeyaeTcs 10OOMNbITHOE OTKIIOHEHE
B Pa3BUTUN NayKoOB — FMHaHAPoMOpPdr3M, Koraa ofgHa 0cobb MMeeT NpU3HaKn
060ux MONOB; NPUYEM, Kak NPaBUIIO, FPaHNLIa MEXAY MY>KCKOW 1 XKEHCKOW Ya-
CTAMU NPOXOANT NPAMO Mo ocu Tena (tarantulas.tropica.ru). To ecTb ogHa no-
NOBMHa MayKa UmeeT BCe MPU3HaKM camua, a Apyraa — camku. Takoe ABneHne
yalle oTMmeyaeTca cpenmn Buaos Poecilotheria: y 1oBeHUNbHBIX 0CO6El 3TOrO
poAa HepefKo BbipakeH NonoBor ANMOpPdM3M B OKpacKe, U eCln pasHble Mo-
NOBWHbI Tefla OAHOWN 0CO6U NO-Pa3HOMY BbIFNALAT, 3TO IEFKO 3aMeTUTb. MMHaH-
Apomopd, BEPOATHO, BO3HMKAET Npu OWMOKe caMoro nepBoro AeneHus onno-
LOTBOPEHHOW ANLEKNEeTKN — B OfHY M3 [ABYX AOUYEPHUX KNETOK NepexoauT
N36bITOYHBIN HAbOP MOMOBbLIX XPOMOCOM, ONpPEAENAIOLWMA CaMKy, @ BO BTOPOW
OCTaeTCA He[,OCTaTOUHbIN, onpefenAlLWwmnn camua. NMockonbKy nonyumsLiMecs
pasHomnosble NOMOBUHKN SMOPUOHA, U B AaNbHeNLWeM — nayKa, eCTECTBEHHO,
pa3BUBAIOTCA B OJHUX U TeX »Ke YCII0BUAX, BAMAHNE BHEWHNX GakTOPOB Ha
onpepeneHne Nnn n3meHeHne nona (Kak B MpvBeeHHOM Bbille NprMepe C 3y-
6nedapamu) C MOMEHTa OMIOAOTBOPEHMA ANL UCKIOYEHO. [eHeTUYeCKnin Mexa-
HU3M ornpepjesieHda nosa NTMUeefoB KOCBEHHO MOATBEPKAAETCA U MPAKTUKOWN
N3yyeHUs COPOLIEHHOTO 3K3YBUA IOBEHWIbHbIX 0CO6El NepBbIX BO3PACcTOB: y
pAga BUAOB C KpynHbiMu HUMmdamu (Theraphosa spp., Xenestis immanis, Mega-
phobema robustum v gp.) nonoBaA NpPUHaONEXHOCTb BUAHA YXKe Ha NepBbliX
NHbKax (gaHHble aBTOpa). Takxe anA abpukaHckoro ntuueeda Pterinochilus
murinus NOKa3aHo, YTO COOTHOLLEHUE MOJIOB He 3aBUCUT OT TeMMepaTypbl UHKY-
Gauun 1 ycnoBuii BolpalymBaHusa naykos (Reichling, Gutzke, 1998).

TeopeTnyeckn oxmgaemMoe COOTHOLLEHUe nonoB cocTaBnaeT 50% (Wiki-
pedia, 2014), NnoCKONbKY NpX Meno3e B roHadax caMmua 13 MCXOAHbIX KJETOK C
Habopom XnO nonyyaeTcs paBHOe KONMYECTBO CriepmumeB ¢ Habopamu Xn u
O, cooTBeTCTBYOLWMMN ByayLMM cCaMKaM 1 camuam (Bce ANLEKNeTKN CaMoK
nmetoT Habop Xn, T.e. NON NOTOMCTBA 3aBNCUT OT XPOMOCOMHOIO Habopa crep-
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MaTo3ompa). OfHaKo Ha NpaKTMKe MOXeT HabnoAaTbCca CUSIbHOE OTKNOHEH e
OT 0XKMAEMOro COOTHOLeHHUA. Tak, B KONOHMAX 06LecTBeHHOro nayka Diaea
socialis (Thomisidae) camubl cocTaBnAT nuwb 12-28% (Rowell, Main, 1992); y
opuHouHoro Pityohyphantes phrygianus (Linyphiidae) camuoB B npypogHon no-
nynAauMmn NpUMepHoO ogHa TpeTb (Gunnarsson, Andersson, 1992); ana amepurkaH-
cKkoro ntuueepa Brachypelma albopilosum otmeueHo cooTHoLlweHre 40% K 60%,
TakKe ¢ npeobnagaHuem camok (Trabalon, Blais, 2012). ina Pityohyphantes phry-
gianus foka3aHa BO3MOXHOCTb 3KCNepUMeHTanbHOI Perynauum COOTHOLLEHUA
nonos (Gunnarsson, Andersson, 1992). C 3Toi Lenbto B TeyeHne 24 yacos rnocne
CNapuBaHUA CaMOK MCKYCCTBEHHO JiepKasnu B Pa3HbIX MOMOXKeHUAX; Npeano-
naraeTca, uTo C 3TVM CBA3aHO COOTBETCTBYIOLLEE CMELLEHMNE CMEPMbI B KaHanax
criepmaTeku, YTo KakM-To 06pa3oM CKa3biBaeTcA Ha COOTHOLLUEHWMW NosioB 6y-
Jyllero noTomcTBa.

Hanbornee nsyyeHa perynauua nona naykos, ocyLiectsisemas cuMbnotu-
yeckumu bakTepuamu poga Wolbachia (Vanthournout et al., 2011), Hacensto-
MMM NOJSIOBble OpraHbl YneHUcToHorux. Wrtamm Bonbbaxun nepepaetca no-
TOMCTBY MPENMYLLECTBEHHO C AlLeKNeTKamy (BO3MOXHO, B CriepmMaTo3ounje He
XBaTaeT MecTa), NO3TOMy A 3TUX 6aKTepuii BbIFOAHO, YTOOLI B MOTOMCTBE MNpe-
obnapanu camku. C 3Tol Lenbio BoNb6axmu, BUAMMO, YHUUTOXKAOT SMOPUOHbI
camuoB. B notomcTtBe nayka Oedothorax gibbosus (Linyphiidae) HabnopaeTca
COOTHOLLEHVe NonoB NpubnusnTenbHo 75% K 25% B nonb3y camok. MNpu ne-
UEHUU NAyKOB aHTUOMOTUKOM TETPALMKIIMHOM KOJIMYECTBO NOTOMKOB YBENNYN-
BasioCb, @ COOTHOLUEHME MONIOB CTaHOBUIOCh 6NIM3KMM K TeopeTuyeckomy (53%
K 47%).

MpuBepeHHble faHHble 0OYCNOBMAN HamnpaBfieHne HacToAwel paboTbl.
[lna cbopa cBeAeHMi O COOTHOLLEHWM MONOB Y NTULEeA0B BblPaLLMBaINCh Bbl-
BOZKM pa3HblX BUAOB; ONpeaeseHre nona npoBoannoch no copoLeHHoMy K-
3yBuio (Bull, 2012) Ha HayanbHbIX N CPefHUX NNHbKAX — B TOM BO3pacTe, B KO-
TOPOM HauVHaIOT Pa3NiMuaTbCa CnepmaTeka, SnMractTpasbHble XKere3bl CamMmLoB 1
roHonop. Y 60nblUMHCTBA BYAOB MONIOBbIE NPUAATKM SK3YBMA CaMLIOB 1 CAMOK
B 324aTOYHOM COCTOAHMY BO BPeMA NEPBbIX JIMHEK BbIFNALAT NPaKTUYECKN Oaun-
HaKoBO. 3ameTHble pa3nuuma noasnawTca K 2-3-ii (Psalmopoeus, Pamphobe-
teus, Ephebopus v gp.), 4-5-1 (Avicularia, Cyriocosmus, Poecilotheria v gp.), 6-7-1
(Brachypelma, Grammostola, Chromatopelma v gp.) nuHbKaM. Y pa3HbIX BUAOB
OLHOMO pofa, Pa3HbIX BbIBOAKOB OAHOIO BUAA U faKe pasHbix 0cobeit ogHOro
BbIBOAKA MOJIOBbIE NMPUAATKU MOTYT 0GOPMIIATLCS Ha PA3HbIX, XOTA Y CMEXHbIX
NINHBbKaX; KaK NpaBuio, CHavyana MOXXHO TOYHO OMpeaennTb b YacTb CaMOK,
1 TONbKO Yepes 1-2 NUHbKU — OTCTaloLLMX CAMOK 1 CaML0B. DK3yBUIA pacrpas-
nAnca n paccmatpusanca B 70%-m pactBope cnmvpTa nof 6UHOKYNAPHbIM MU-
Kpockornom MBC-9. KonnuyecTBo yuTeHHbIX 0cobel BapbupoBanocb ot 9 go 101
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B 3aBNCMMOCTU OT BO3MOXHOCTEN MO NPYOOPETEHNIO NayKOB WM MONyYeHUs
LOCTOBEPHbBIX CBEAEHUI OT NtobUTeNen, cofepallymx 0cobell OfHOTO BbIBOAKA;
B CpegHeM NMpuxoaunocb okono 20-50 ocobein Ha BbIBOAOK (TabJl.), B HacTo-
AN MOMEHT nccnegoaHo 20 BbiBogkoB (19 B1uaos).

Ta6nuua / Table
CooTHOLLEHNE NO/IOB Y NayKOB-NTHLee0B
Sex ratio of Theraphosidae spiders
Bug / Species Yncno ocq6e|?| / Ilong camoxk, %/ ﬂonﬂ.camuos, %/
The number of individuals | Proportion of females, % | Proportion of males, %
(yriocosmus ritae 27 37 63
Pamphobeteus sp. Machala 26 38 62
Monocentropus balfouri 27 41 59
Pterinochilus murinus UMV 19 42 58
Chromatopelma cyaneopubescens 1 101 43 57
Brachypelma annitha 47 43 57
Psalmopoeus caembridgei 51 45 55
Brachypelma albopilosum 28 46 54
Heteroscodra maculata 17 47 53
Lasiodora parachybana 12 50 50
Grammostola aureostriata 28 53 47
Brachypelma smithi 51 55 45
Poecilotheria fasciata 33 55 45
Poecilotheria rufilata 14 57 43
Nhandu coloratovillosum 9% 59 M
Ephebopus cyanognatus 41 61 39
Poecilotheria formosa 15 67 33
Avicularuia versicolor 45 69 31
(ytiocosmus elegans 12 75 25
Chromatopelma cyaneopubescens 2 9 78 22

MpencTtaBneHHble pe3ynbTaTbl HOCAT NpeABaPUTENIbHBIN XapaKTep, Mno-
CKOJIbKY YMCSIO U3MEPEHUI HEOCTAaTOYHO AN1A MOJIHOLEHHOro cTaTucTuye-
CKOro aHanusa; paboTa No HakKoMneHWo faHHbIX OyaeT npogomkeHa. OgHako
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HeKoTopble 3aKoYeHUs MOXKHO caenaTb yxe ceryac. B uenom obnactb 3Ha-
YyeHWi NPUONMXKEHa K Ior-HOpManibHOMY pacnpefenieHnto, YacTo BCTpeyalo-
wemyca B npupoge. bonbluaa yacTb COOTHOLUEHWIA NMOJSIOB KOHLEHTPUpPYeTCA
OKONO TeopeTuyeckn oxngaemoro 50% Ha 50%, KpanHne BapraHTbl BCTpeya-
I0TCA pexe, MPUYEM OHU HECKOMbKO CMELLLEHbI B CTOPOHY NpeobniafgaHnsa Camok:
5 3HaueHun 6onee 60% - 61, 67, 69, 75, 78 NpoTUB ABYX NOJOOHbLIX 3HAYEHUN
npeob6nafgaHna camuoB — 62 1 63. CpefHWI NPOLIEHT CaMOK BO BCell BbIOOpKe
53%. MoxHo nonaratb, YTO y NTULEe[OB, KaK U cpen YNOMAHYTbIX Bbllle na-
YKOB L pyrX CEMeCTB, AeNCTBYIOT MeXaHN3Mbl, UCKa)atoLue 6a3oBoe COOTHO-
LUeHVe NOJIOB B TY UKW NHYI0 cTOpoHY. O npupoae 3TNX MexaHU3MOB NoKa OCTa-
eTCA TONbKO AOraAblBaTbCA.

HecmoTpa Ha 3ameTHyto ancnepcuio (OTKNOHeHKe OT cpefHero), abcontoT-
Horo npeo6sagaHNA OLHOrO 13 NOSIOB HE OTMEYEHO — AONA CaMOK He MeHee
TPEeTV OT BbIBOAKA, @ CAMLIOB — He MeHee yeTBepTu. Takxe C 60nbLIoi Aonen
OCTOPOXKHOCTW MOXHO NPeANONIOXKUTD, UTO Y APEBECHBIX BUAOB NpeobnagaHue
CaMOK MOXeT ObITb 3ameTHee.  HakoHeL, B pamMmKax OfHOro pofa v Braa BCTpe-
UalTCA pa3Hble COOTHOLWEHNA (YyTBEPKAEHME OCHOBAHO TaKXe Ha B6n3KKX K
3aBepLUeHNIo NofcyeTax B AOMOHUTENbHbIX BbIBOAKAX, Pe3ynbTaTbl KOTOPbIX
3[eCb He npefcTaBsieHbl). BbiBofbl OTHOCUTENBHO CBA3U CUCTEMATMYECKON MpK-
HaAIeXXHOCTN BUAOB 1 COOTHOLLEHWA MOJIOB MOKa, K COXKaneHuto, AenaTtb paHo
33 HeJOCTAaTKOM [aHHbIX.
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Summary

TOTHE QUESTION ABOUT SEX RATIO OF BIRD-EATING SPIDERS
(ARANEI: THERAPHOSIDAE)

Daniel Osipov
Entomology Dept. of the Moscow Zoo, Moscow, Russia

For spiders we known 2 version of sex-determination: XnO and rare type
XnYn (Araujo et al., 2012). In the first case, females have a double set of sex
chromosomes, while males have a single set, for example X1X2X1X2 and
H1H20. In the second case, the males have a Y-male sex chromosome. Sex
chromosome number (n), both X and Y are different in different species, from
1 to 4. Among Theraphosidae family so far only known mechanism XnO. For
example, Poecilotheria formosa has four of the X chromosome, i.e. set of male
X1X2X3X40 (Araujo et al., 2014); Ahponopelma hentzi - X1X20 (Araujo et al.,
2014); Brachypelma albopilosum — X1X2X3X40 (Dulikova, Kral, 2007); Ischnocolus
adenense - X1X2X30 (Dulikova, Krél, 2007); Psalmopoeus cambridgei — X1X2X30
(Dulikova, Kral, 2007); Pterinochilus murinus — XO - only one sex chromosome
(Dulikova, Kral, 2007).

So, bird-eating spiders have a clear genetic mechanism of sex determination
will be triggered at the time of fertilization. Very rarely found an interesting
deviation in the development of spiders — ginandromorfizm. One spider has
symptoms of male and female. Typically, the line between male and female
parts of the body passes directly along the axis of the body (see: tarantulas.
tropica.ru). Resulting one spider have halves of different sexes, and in the
future — developing the spider in the one conditions, and do not change the
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sex of halves. So, the impact of external factors on the sex determination after
fertilization of eggs is impossible.

To obtain data on the sex ratio of bird spiders grown broods of different
species. Sex determination was performed on the skin of the ejected after
juvenile molts. At this age begin to differ spermatheca, epigastric testis
and gonopor. Noticeable differences appear genitals can be seen to moult
2-3 (Psalmopoeus, Pamphobeteus, Ephebopus, etc.), 4-5 molt (Avicularia,
Cyriocosmus, Poecilotheria, etc.), 6-7 molt (Brachypelma, Grammostola,
Chromatopelma etc.). Exuvium disposes of a 70% alcohol solution. Then it was
seen by binocular microscope. The number of recorded species ranged from 9
to 101 depending on the possibilities for purchase spiders (tab. 1).

The results are preliminary because the number of measurements is
not enough for a full statistical analysis, work on the accumulation of data
will continue. However, some conclusions can be drawn now. In general, the
range of values close to the log-normal distribution is often found in nature.
Most of the sex ratios is concentrated about 50% to 50%. Extreme variants
are less common, they are biased towards the predominance of females: 5
values of more than 60% - 61, 67, 69, 75, 78 vs 2 male predominance of these
values - 62 and 63. The average percentage of females in the whole sample of
53%. Apparently some mechanisms is distort the theoretical sex ratio of bird
spiders. Despite the marked dispersion (deviation from the mean), the absolute
dominance of one sex is not found - the proportion of females of at least one
third, and the proportion of males - at least a quarter. Also, with great care, it
can be assumed that the tree species have more females. Finally, within the
one genus and one species we have different sex ratios. Contact systematic
affiliation of species and sex ratios are not yet apparent, as insufficient data.
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NCKYCCTBEHHBIM MACCAX CEPLLIA KAK CMOCOB
PEAHUMALIUN NAYKOB-NTULIEEAOB (ARANEI: THERAPHOSIDAE)

1.B. OcunoB
OT1pen sHTomonorun MockoBCKoro 3oomnapka, r. Mocksa, Poccua

Mpu npoBegeHUN 31eKTPODU3NONOrNYECKNX UCCNIeJOBaHNI NayKOB-NTU-
LeelloB B HECKOJIbKUX Cllyyanx Habnoganocb BeposTHOe NpeKkpalleHre cep-
LEeYHON [eATeNbHOCTY Y NayKoB BC/IEACTBYIE SNIEKTPOLLIOKOBOrO BO3eNCTBYUA.
ABTOp He pacnonaraeT TOYHbIM CMOCOOOM AMArHOCTUKM paboTbl cepaua y na-
YKOB, HO, BUVMO, O €ro OCTaHOBKE MOXHO CYAUTb NO COBOKYMHOCTU KOC-
BEHHbIX NpM3HaKoB: 1) 06nacTb ceppua Ha GplollKke Nayka cnerka 3anasluas;
2) camo 6PIOLIKO MArKoe Ha OLLyrb, NPW IerkoM HaflaB/IMBaHUM Ha HEM HeKo-
TOpOe BpeMsa OoCTaeTcA HebosbllasA AMKa; 3) OPILLIKO NacCMBHO MOBUCAET Ha
cTebenbke BHM3, €C/v NPUMNOAHATL NayKa 3a rofioBorpysb; 4) BbINpsAMIIeHHble
KOHEYHOCTUN He CTPEeMATCA MPUHATb eCTECTBEHHOE MOJIYCOTHYTOE MOJNOXKEHME
(BCnepcTBre OTCYTCTBMA AABNEHUA reMOIMM®bl 1 HATAXEHNA MbILLLL), MO3TOMY
nayKy MOXXHO npuaaTtb Npon3BosibHYy0 no3y. Mpun3Hakn 3 1 4 Horga XopoLuo
Bblpa<eHbl B NMo3e NormbLinx ecTeCTBEHHOWM CMepTbIo Naykos (puc. 1).

Puc. 1. MepTBas camka Lampropelma violaceopes (¢boTo P. NeTenuHa, r. MeH3a)
Fig. 1. Dead female of Lampropelma violaceopes (photo by R. Petelin, Penza)
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Mop penctenem aHecTesnm (c ncnonb3oBaHnem CO2) y nayka OTCyTCTBYIOT
pedneKcbl U CNOCOGHOCTb K ABUMXKEHMIO, OOHAKO COXPAHAIOTCA NMPU3HAKK, CBU-
JEeTeNbCTBYIOWME O HANUUUW AaBNIeHNA reMoIMMdbl U MbILLEYHOTO TOHYCA.
O6bIYHO HOTY CNErka COTHYTbl, OPIOLWKO OTHOCUTENBHO NIOTHOE U COXPaHAET
NPUMEPHYI0 OPUEHTALIMIO BAOMb OCU TeJla NPpY HaKJIOHE MaykKa, T.e. He MoBUcaeT
CBOGOAHO. BbIpaXKeHHOCTb 3THX NPY3HAKOB 3aBUCUT OT MTyOWHbI aHECTE3NM.

B pe3ynbTaTe npoBefeHHOI paboTbl YCTAHOBIIEHO, UTO NMPU BEPOSTHOM MpeKpa-
LEHNU CepAEYHON AeATENbHOCTM MayKoB e MOXXHO BOCCTAHOBUTb UCKYCCTBEHHO.

MeToabi

Cnoco0bbl peaHMaLUM YIEHUCTOHOTUX, B YaCTHOCTY NTULIEEAOB, He pa3pa-
6oTaHbl (Lewbart, 2012; Schultz, Schultz, 1998), ogHako aHaTOMUYeCKne oco-
6EHHOCTU CTPOEHUS NOCNeAHMX NO3BOMIAOT NPEAMNONOXKUTb BO3MOXKHOCTb NpPU-
MEHEHMS PYYHOTO Maccaxa cepaua.

Ha naykax 3ToT meTop onpo6oBaH Bnepsble. Mpy NoMoLLM 60JbLIOIO 1 yKa-
3aTeNIbHOrO MasibLEB JIEBOV PYKU C GOKOB GUKCUPOBANOCh OPIOLLIKO JieXallero
nayka, a yKa3aTeJibHbIM MasibLieM NpaBou PyK1 MaccpoBanacb 0651acTb cepaua
(nepBble ABe TpeTu GploLLKa CBEPXY, MO LieHTpasibHOM 0CK) cnepean Hasag, ¢ ya-
cTOTON NPUGNM3UTENbHO 70-80 NornaXxvBaHwii B MUHYTY. Cna HaJaBvIBaHUA
6blS1a TAaKOBA, UTOObI 3AMETHO CKUMaNacb 061acTb cepALa, HO He OKpY»KatoLye
€ro no 60KaM MIOTHbIE TKaHMW.

Femonumda aBUKeTCA U3 cepALa nayka no apTepurasnbHO CUCTEME Brepeq,
Ha3ag 11 BO BCE CTOPOHbI OAHOBPEMEHHO MPU COKPALLEHUN CEPAEYHON MbILLLIbI,
a nonajgaeT B cepALe CKBO3b OCTUM U3 NMePUKAPANA TakKe OfHOBPEMEHHO CO
BCEX CTOPOH. M03TOMY HamnpaB/ieHne ABUKEHMA NPU MAcCaXe He MeeT MpPUH-
LUMNUaNbHOro 3HAYEHNWA, TaK Kak nNpu ntobomM chaBnmMBaHuy obnactu cepaua
remonumda B cepaLe oObHOBNAETCA 1 cepaLebueHne 3anyckaetca. Maccaxy
C3afv-Hanepen MeLLatoT BOSTOCKYM, MOKPbIBAOLME OPIOWKO NayKa; OHW Hanpas-
NEeHbI Crepefun-Ha3ag, OTCloAa Y HanpaBJieHVe NOTNaXUBaHWA Ccrepean-Hasag,.
Mpy NPOTMBOMNOIOXKHOM HamnpaBAeHUN OHU ByAyT TOMOPLMTLCA, MeLaTb U Ha-
TATVBATb MOKPOBbI OploLKa.

Pe3synbTaTbl 1 06CcyKaeHne

B Tpex cnyvyasx BeposTHas OCTaHOBKa ceppua 6blfa oTMeyeHa y caMokK
Psalmopoeus caembridgei B Bo3pacTte okono aByx (P N2 1), Tpex (R N2 2) n ye-
Toipex (P N2 3) neT. Bce oHM 6bIIM yCbINNEHbl yrinekucbiMm razom. Y @ N2 3 1o
NPOU30LWO 13-3a YPE3MEPHO MPOLOMKMTENIbHOIO NpebbiBaHMA Nog Aen-
CTBMEM aHecTeTMKa. Takol cnyyan oTmeueH B nutepatype (Lewbart, 2012). Y
QN2 1um QN2 cMMNTOMbI OCTAHOBKM cepALa NPOABMANCH TOMbKO MOCse BO3-
LOEeNCTBUA dN1eKTPOpPa3pALOB Ha YXKe YCbINIeHHbIX MNayKoB (MCnosib3oBasca
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LINPOKUI 371eKTPOoL Ha AOP3afbHON CTOPOHE Tena 1 y3Knin — B 0b6nactu xe-
nuuep). K@ N2 1 He 6binm npyMeHeHbl 4eCTBUA NO peaHMMaLnK; ee XKU3Hepae-
ATENIbHOCTb He BOCCTaHOBMMACh. Y N2 2 1 @ N2 3 peaHMMUPOBaNMCb: 06eum Obi
cAenaH Maccax ceppaua, a camka N2 3, Kpome Toro, HECKOJIbKO pa3 CTUMYNPO-
Baslacb C1abbIM 3N1EKTPOTOKOM (311EKTPOAbI ObIN NPUNOXKEHDI K OPIOLWKY C AOp-
3a/IbHO 1 BEHTpPasibHOWM CTOPOHBI). B 06oux ciyyasx maccaxk 6bii npekpalleH
NPYMEPHO Yepes 2 MUHYTbI, MOCSe YBEIMYEHUA BHYTPEHHErO AaBfIeHMA remo-
numobl B GpoLLKe, YTO ObIIO 3aMeYEHO MO M3MEHEHUIO ero ynpyroctu. [lanee
npobyxaeHre peaHVMNPOBAHHbIX MAYKOB HUYEM CYLLECTBEHHO He OTANYaNoch
OT 06bIYHOIO NPOOYXKAEHMSA YCbINNEHHbIX 0COOEN 3TOro BUAA.

YeTBepTbll Clyyalh BEPOATHOW OCTaHOBKM CepALa npousoLwen npu ox-
naxgeHumn yeTblipex camuos popa Poecilotheria. OxnaxpeHue NpoBoOAMNIOCH
npu Temnepatype okono +10 °C B TeueHMe Yaca C Lesiblo CHUXEHNA aKTUB-
HOCTU NaykoB Ansa nocnegytouein GoTocbeMKu. Y 04HOIo U3 HMX — MOSI0BO3-
penoro camua Poecilotheria rufilata (Bo3pacT 2,5 roga, co BpeMeHU NociegHen
NMHBKY NPOLLIO OKOJNO 6 Mec.) Habnohanncb BCe MPU3HAKM NpeKpaLleHmns pa-
60Tbl cepgua. Mocne poTorpadprpoBaHNA Ha MPOTAKEHUN 15 MUHYT, B TeYeHMe
KOTOPbIX COCTOsIHME NorubLero nayka 6oi10 HEM3MEHHbIM, Obliia Npeanpu-
HATa ycneLuHan NonbITKa ero peaHnMaLumy NocpeacTBOM Maccaxa cepgua. Mo-
CKOJIbKY 3TOT Camell, B OT/IuMe OT YNOMAHYTbIX caMoK P. caembridgei, He nop-
Bepranca aHecTe3nm, BOCCTAHOB/IEHME XMN3HEHHbIX QYHKLUMIA opraHm3mMa 6bino
60nee ABCTBEHHbIM 1 HE MAaCKMPOBANOCh OCTaTOYHbIM Je/CTBMEM aHeCTeTKa.

MepBblii NpU3HaK Hayana paboTbl cepala NOABUCA YXKe yepes NonTopbl
MUHYTbI Macca)<a: OTOrHyTas BBepx nefgunasnbna Hayana MeasieHHo crmbaTbea,
crerka nogparusas ¢ NepUOANYHOCTbIO MprMepHO 1 pa3 B cekyHay. MNpu oT-
rmbaHum Hor 3TOT 3bPeKT Obln BUAEH XYy»Ke, MOCKOSIbKY HOMY AfIHHee nefu-
nanbn v Ana Ux nogparvBaHnA Hy>kHa 6onee molHaa paboTa cepaua. Bropon
Npr3HaK — yNnoTHeHre H6ptoLKa — Obii 3amMeyeH UyTb NO3Xe, MPYMEPHO Yepes
10-20 cekyHA. Maccax 6bin cpa3sy »e NpeKpaLleH.

3aTem Hauanacb paboTa MblLL, KOHEYHOCTEN (Yepe3 1-2 MUHYTbI nocne 3a-
nycka ceppua), Bblpa)kaBLIAACA B IEFKMX XaOTUYHbIX CYAOpOrax Hor 1 negu-
nanbn. Mpouecc pa3BrBanca 6bICTPO ¥ NPUBeN K NOArM6aHmo BCEX HOT Nnoj
Teso; 3Ta No3a HepPeAKO XapaKTepHa 1A NOrmbLmx ecTeCTBEHHON CMepPTbio Na-
YKOB. 3aTeM NoABUINCH NepBble pedneKcbl, YTO CBUAETENbCTBYET O BOCCTAHOB-
neHun paboTbl HePBHOW cMcTeMbl. HeckonibKo pa3 Gblia Bbi3BaHa crefyoLas
peakuua Ha TaKTUbHOE pPa3ApakeHune: ecyivi HECUIIbHO, HO Pe3KO AYyHYTb Ha
nayka, OH B3ApOrHeT. 340pOoBbI NayK Npu 3TOM 00bIYHO HAaUMHAET NPeAnPUHH-
MaTb 3alWTHbIe AEeNCTBUA — yberaeT, NpAYeTcs, AeNlaeT arpeccMBHble Bbinagbl,
CyecbIBaeT CTpeKaTesbHble BONOCKHW; Npu 60Ne3HEHHOM COCTOAHUM peakuua
OrpaHVyrBaeTcA TONbKO B3 parmBaHnem.
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Mocne HeCKONbKUX MUHYT paboTbl cepALa COrHYTble HOTY OTYaCTX BbINps-
MUNCb — BUANMO, BO3POCJIO AaBNieHMe reMonumdbl U Mayk CMOr NPUHATb
6onee ectecTBeHHOE NONOXKEHMe (pacnpAMIeHe KOHEYHOCTEl NayKoB Npouc-
XOAWT B OCHOBHOM He 3a CYeT [e/CTBMA MblLLL, @ 38 CYET Perynaunumn BHyTpeH-
Hero gasneHus; Nentwig, 2013). Hauanca BocCTaHOBUTENbHBIN 3Tan, NPOAvB-
LINNCA HECKONbKO YacoB. OpraHn3m elle faneko He npuLlesn B Hopmy — nayk
MoHayvasny He MOT XOAWTb U 6eratb; NOTPEBOXEHHDIN, OH NULb BANO U3MEHSAN
no3y. Horu 6binn pacnonioXxeHbl HECKNAAHO, ABMXKeHUA HenoBKue. MNTrueen
cTpemunca nofgobpaTtb KOHEYHOCTM M OCTaTbCA B No3e nokosA. [pumepHo
yepes yac OH y»Ke MOr XOo[WTb, a Yepes Tpu Yaca nosefeHre Mano oTnYanochb
OT HOPMbI, 6bI110 NINLLL Clerka 3aTOPMOXEeHHbIM. BepoATHO, No3Xe Bcero Bos-
06HOBNATCA CNIOXKHbIEe GOPMbI [eATENIbBHOCTU — OXOTHUYbE, CTPOUTENbHOE
1 6payHoe noeefeHue.

Bo Bcex Tpex csiyyasax npuMeHeHnsa Maccaxa cep/la 340poBbe nayKos non-
HOCTbIO BOCCTaHOBUIOCH, OHM YCMELLHO MUTAIOTCA, JINHAOT 1 y4acTBYIOT B pas-
MHOMEHWN.

BcnepcTtBue foctatouHol 6e3BpefHOCTU ANA NTULEEAOB NCKYCCTBEHHDI
Maccax cepiLa MOXXHO peKOMeH[10BaTb U B CJlyyae OTCYTCTBUA YBEPEHHOCTU
B OCTaHOBKe cepfLa — UCMOJIb30BaTb Kak BCMOMOraTes/ibHylo Mepy npu norpa-
HUYHbIX cOCTOAHMAX. OfHaKo LenecoobpasHo NPUMEHATb 3TOT METOA NNLb
nocsie BHE3anNHOro npekpaLleHna Xn3HeaeaTeIbHOCTH, BbI3BaHHOIO HeraTuB-
HbIMW BHELWHUMN paKkTopamMu (aHeCTETMKI, HU3KMe TeMnepaTypbl, fieKTpuye-
CKMne pa3pAgbl, TakXKe BO3MOXHO — CUJTbHbIV CTPeCC), Korga opraHvi3m nayka B
LieSIOM eLle HaxoamTcA B npefaeniax HopMbl. Ocobam, NornbatLmnm OT CTapeHus,
ncrolleHuns, 3aboneBaHnii N NPOUYMX PaspyLUUTENbHbIX MPOLLECCOB, NCKYC-
CTBEHHbIN Maccax cepua BPAA JI MOXET BEPHYTb 3[0POBbe N XKN3Hb.

Nurepatypa / References

1. Lewbart, G.A. (ed.),2012. Invertebrate Medicine. 2nd ed. Wiley-Blackwell. Chichester, UK. 488 p.

1. Nentwig W. (ed.), 2013. Spider ecophysiology. Springer. Heidelberg. 529 p.

2. Schultz, S.A. & M.J. Schultz, 1998.The Tarantula Keeper’s Guide. Barron’s Educational Series, Hauppauge,
NY. 287 p.

129



becno3BoHOYHbIE XXMBOTHbIE B KONNEKLMAX 300MapKOB 1 NHCeKTapueB

Summary

ARTIFICIAL CARDIAC MASSAGE AS A WAY OF RESUSCITATION
OF BIRD-EATING SPIDERS (ARANEI: THERAPHOSIDAE)

Daniel Osipov
Entomology Dept. of the Moscow Zoo, Moscow, Russia

The method of artificial cardiac massage was first successfully applied
to resuscitation of bird-eating spiders (2 @ Psalmopoeus caembridgei, 1 &
Poecilotheria rufilata). All spiders were killed through experimental different
extreme physical influences (anesthesia, hypothermia, electrical shock).
Stroking the cardial part of body from the front to the back has been done
with a rate of 70-80 motions per minute, for 1-2 minutes. After application of
artificial cardiac massage, health of spiders is fully restored. Method is probably
will not be useful for spiders, who died of natural causes (illness, injury, etc.),
since in this case it is impossible to eliminate the cause of death.
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MNCEBAOHATYPAJIbHAAl KOMIMNEKCHASA 300KY/NbTYPA
bECM03BOHOYHLIX TMAPOBOHTOB
KAK CPEIA BbIPALLUBAHWA KPACHOBPHOXWX MEPNAHOK
BOMBINA BOMBINA (L., 1761) B JIATTAJIbCKOM 300MAPKE

A. lMynuua
Jlatranbckui 3o0napk, r. Jayrasnunc, Jlateua

A. NMynuua
Jlatranbckmii 3o00napk, r. Jayrasnunc, Jlateua

M. MynuHbw

Jlatranbckumii 3o0napk, r. Jayrasnunc, Jlateua
NHcTuTyT 3Konorum [layraBnumncckoro yHusepcutera, r. layrasnung, Jlatsusa

Pa3BefeHvie peaKnX XMBOTHBIX B KOJUTEKLIMAX 300MapKOB C Lie/blo BbiMycka
B MPUPOAHYI0 cpepy 0buTaHWA AnA yCuneHnsa ocnabneHHbIX Uy BOCCco3faHna
NCYe3HYBLUNX NOMYNALMIA ABNAETCA NONYNAPHOW, MOAUTUYECKM U COLMANbHO
oflo6pAaeMoi NPUPOAROOXPAHHON aKTMBHOCTbIO 300MaPKOB BO BCEM MUpe.
BmecTe ¢ TeM HeOOXOAUMO OTMETUTD, YTO C/lyYaeB BOCCTAHOBNEHUA YNCIIEH-
HOCTV NPUPOAHBIX MNOMNYAALMIA XNBOTHBIX B pe3ynbTaTe UHTPOAYKL MU ocobei
13 300Ky/bTYPbl AOCTAaTOYHO Masio. OfHOW U3 FMaBHbIX NPUYNH 3TOTO ABNAETCA
HeafeKBaTHbIV eCTeCTBEHHOMY HeHarnpaBeHHbI UCKYCCTBEHHbI 0TOOp, Npo-
NCXOAALMIA Ha BCEX CTaAMAX 300KYNbTYPbl, B pe3y/bTaTe KOTOPOro BblXKMBaOT
ocobu, Hanbonee NPUCNOCOBNEHHbIE He K MPUPOAHbBIM YCTOBUAM CYLLECTBO-
BaHVA KOHKPETHOM NOMynALMK, @ K YCIIOBUAM COAEPXKaHUA 300Ky NbTypbl, UTO
y>e B NepBOM MOKONEHNN NPUBOANUT K NMOABNEHNUIO KyNbTypanbHbIX GOpm 1 B
uTore K NofHOM fgomectnkauum. OGHUM 13 METOLOB NPOTMBOAENCTBUNA TaKOMY
N3MEHEHWIO FreHOTMUMA XKMBOTHbIX B 300KY/bTYPE U CHUXEHMIO BbXKNMBAEMOCTM B
npripofe ABNAETCA BO3MOXKHOE NPUONMKeHNe yClIoB/I COAepKaHMA 300Ky JTb-
TYpPbl K eCTeCTBeHHbIM. J1aTranbCKunii 300Mapk MHOTMeE rofbl 3aHMMaeTcA n3yye-
HVEM 1 COXpaHeHneM KpacHO6PIoXoI xepnsaHK1 Bombina bombina (L., 1761) B
JlaTBMKM, NpoBoAA ycuneHve NPUPOAHbIX NONYNALUNA XXMBOTHbIMM, BblpalleH-
HbIMU B 300KYJ/IbType.
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Martepuan n metoppbli

[nA yMeHblIEHNA BAUAHWA UCKYCCTBEHHOTO OTOOPA B 300KYJNbTYpe B Xofe
peanu3aumn npoekTa LIFE-HerpetoLatvia B 2013 r. mbl npoBenu nccnegoBaHune
Mo BbIPALLNBAHNIO KEPSIAHOK B NCEBAOHATYpPaibHON KOPMOBOW 300KYyfbType
NPecHOBOAHbIX FMAPOO6UOHTOB. [pK 3TOM KOpMOBasA 300Ky/bTypa cofepKa-
nacb B cpefie, MaKCMMarbHO NPUOAMXKEHHOW K eCTECTBEHHON cpefe KepNAHOK:
B Hapy»KHbIX MIACTUKOBbIX BacceiHax (Bce KNMMaTUYeCKe yCoBuma bblim ecTe-
CTBEHHbIMM), HAMOJTHEHHbIX BOAOW 13 NPYAA, HAaCeNIeHHOTO »epnaHkamu. [no-
wagb 6acceriHoB 100%120 cm, rmybuHa 10-30 cm. baccenHbl nmenn Kpyrno-
CYTOUHYIO aspauuio 1 cBobogHoe NocTynneHne AOKAEBOWN BoAbl. JIMUMHOK
XKepnAHOK Kopmunv kKopmoM Vipan pa3 B AeHb. Mocne metamopdosa 6onee yem
90% NMYMHOK, NX KOPMJIEHME NpeKpaLLanoch. B Kaxxaom 6acceiiHe 6binm ocTas-
neHbl no 20 ocobel nocnefHero BbIXOAA, KOTOPble CreunanbHO He NoAKapM-
nMBanucb. AN oUeHKM KONMYECTBEHHOIO COCTaBa 300rMAPOOGUOHTOB UCMOSb-
30Baniacb 6-6annbHas cnctema oueHKkn: 0 — HeT, 1 — eAVHMYHbIE SK3eMMNAAPDI,
2 - marno, 3 - B NOJI0BMHE NMPOo6, 4 — B 60NbINHCTBE NPo6, 5 — GOHOBBIV BUS.
Mpo6bl 6panrcb caukom ¢ Menkoi aveen 10-20-ro uncna Kaxgoro mecsiya. bec-
NO3BOHOYHbIE OnpeAenAnncb 4o ceMencTBa.

PesynbraTtbl 1 06CyXKaeHne

Bo Bcex Tpex bacceiiHax B TeueHMe nepBbix 3—4 Hefenb Pa3BUINCh YCTON-
ynBble coobuiecTBa 6eCnO3BOHOYHbIX FMAPOOMOHTOB. Mocne Hayana meTa-
Moph03a XKepnsaHOK 1 6XKe K oceHn KonndyecTBo nnumHok Culicidae n Chi-
ronomidae cTano 3ameTHO YMeHblUaTbCA, TOrAa Kak Lymnaeidae o6Hapyxunu
TEHAEHLMIO YyCTONYMBOro pocta u BMecTe ¢ Daphniidae octaBanucb foMuHu-
pytowmmn rpynnamm (puc.). Mocne HavyaBweroca 02.08.2013 r. meTamopdo3a
B KaxxJom 6acceliHe 6bin10 ocTtaBneHo no 20 B. bombina. OH1 Mornu ncnonb3o-
BaTb B KOPM TOJIbKO 6€CMO3BOHOYHbIX rMAPO6MOHTOB, 06MTaBLLMX B 6accenHax,
a TakXe MonaBLWMX TyAa N3 OKpy»aloLien cpeabl. Icnonb3yA TONbKo 3T Kop-
MOBbl€ PecypCbl, CEroJIeTKM HOPManbHO POC/Y 1 Pa3BUBaNNCb, AOCTUTHYB
K 05.09.2013 r. cnegyowmnx pa3mepoB: cpefHAA AnvHa Tena 17,3 mm, cpefHAan
Macca Tena 0,6 r, yTo 6/1M3KO K pe3ynbTaTam, NMofyyYeHHbIM B npupoge, — 16,5 Mm
n 0,5 r cootBeTcTBEHHO (Pupina, 2011). BbknBaeMocCTb K OKOHUYaHMIO 3KCnepu-
MeHTa cocTaBuna B cpeaHem 78% (6e3 yyeta rubenu ot ntu).
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B Culicidae
BEChironomidae
Dchaoboridae
B Tipulidae
DLymnaeidae
BPlanorbidae
BmDaphniidae
Copepoda

Mai WHHb HiONb aBrycr ceHTAGPb

Puc. ﬂ,VIHaMI/IKa COO6LLleCTBa 06ecno3BOHOUYHbIX FVI,U,pO6VIOHTOB B 6acceliHax C KepnAaHKamu
Fig. Community dynamics of aquatic invertebrates in pools with Fire-bellied toads
Bombina bombina

BbiBoapbi

1. MNceBhoHaTypanbHaA KOMMJIEKCHAsA KOPMOBaA 300KY/bTypa MpecHo-
BOAHbIX 6€CMO3BOHOYHbIX FMAPOOVOHTOB MOXET 6biTb 3P dEKTVBHA B BblpaLLy-
BaHUW epnAHOK B. bombina B 300KynbType.

2. Takoe BblpallBaHNE XKePJIAHOK ABNAETCA B BbICOKOW CTeneHn npuénu-
YEHHbIM K eCTeCTBEHHbIM YCNOBUAM M MO3BOJIAET YMEHbLUNTb BIVAHUE HEHa-
NpaBJIEHHOIO NCKYCCTBEHHOTO OTOOPa U CTENEHb AOMECTUKALMK, TPUBOAA B pe-
3yNbTaTe K MeHbLUEeMY reHETUYECKOMY 3arpPsA3HEHMI0 NPUPOAHBIX NONYAALMWIA.

YacTb mccnepoBaHuii Obina nmpoBefjeHa B pamKax npoekTta LIFE-
HerpetoLatvia.

Nurepatypa/ References
1. Pupina, A., 2011. Features of ecology of Fire-bellied toad Bombina bombina L. on the northern border of the
species’area in Latvia. Doctoral dissertation. Daugavpils: Daugavpils University. 131 p.
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Summary

PSEUDO-NATURAL COMPLEX ZOOCULTURE OF INVERTEBRATES
HYDROBIONTS AS AN ENVIRONMENT FOR KEEPING
OF FIRE-BELLIED TOADS BOMBINA BOMBINA
(L., 1761) IN LATGALES Z00

Aija Pupina
Latgales Zoo, Daugavpils, Latvia

Agnese Pupina
Latgales Zoo, Daugavpils, Latvia

& Dr. Mihails Pupins

Latgales Zoo, Daugavpils, Latvia
Institute of Ecology, Daugavpils, Latvia

The complex zooculture of water invertebrates hydrobionts was created
in three out-door basins in natural conditions and used as pseudo-natural
environment for keeping of Fire-bellied toads Bombina bombina (L., 1761)
in Latgales Zoo. In a result, young toads were successfully kept without any
additional food, in natural climatic and water conditions. Possible, the method
can be used in reintroduction projects as a prophylaxis of domestication,
parasitic and genetic pollution.

A part of the information was received from project LIFE-HerpetoLatvia, co-
financed by European Commission.
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K BOMPOCY 0 COAEPXKAHWNI
W UHAVBUAYANBHON MAPKMPOBKE OC-MOJTUCTOB
(HYMENOPTERA: VESPIDAE: POLISTINAE) B 300MAPKAX

JL.I0. Pycuna, T.M. Baxtuna, E.A. Conanuk
XepCOHCKUI rocyAapCTBEHHbIN YHUBEPCUTET, I. XepCOH, YKpauHa

Oc popa Polistes (Hymenoptera: Vespidae: Polistinae) oTHocAT K aycouu-
aNnbHbIM HaceKOMbIM. [TPMHATO CUUTaTb, UTO HACEKOMbIE, KOTOPbIe KMBYT Ce-
MbAMU, COCTOAWMMMN 13 Bonee yemM OAHON reHepaLlmm ocoben, Npuyem 3Tu
0coby 06beMHAT CBOW YCUMA B 3a60Te O MOTOMCTBE 1 NPOABAT penpo-
LYKTUMBHOe pa3fenieHne GyHKLMIA, NpeAcTaBAoT BEPLUVHY COLManbHON 3BO-
NoUMKM — 3yCoLManbHOCTb.

B HacToAlee BpemMA cywecTByeT WNPOKUA Habop MeToauK Ans copep-
KaHus, N3yyeHus skonoruu, 6uonorny 1 NoBefeHNa oc-NoaNCTOB B Npupoae
1 B nabopatopuu. Hrxe NnprBogATca KpaTKre OnvMcaHus pasfinyHbIX MPUCNoco-
6N1eHNI 1 KOHCTPYKUMIA, obneryatoowmx npoBegeHmne HabnoaeHnn n skcnepu-
MEHTOB B NOJIEBbIX 1 N1ab0PATOPHbBIX YCIOBUSIX.

[He3pa OTKPbITO rHE3JALMNXCA BUAOB OTHOCUTENIbHO HETPYAHO NepeHecTy B
cagKu (NnacTmkoBble cocyfibl eMKOCTbio 1 1nm 2 i1 ¢ obpe3aHHbIM gHom). [Mpoue-
Zypa nepemelleHna ceMbU B rHe310Bbe HAUMHAETCA C NPeABapUTeNIbHOro OT-
nosa oc. [He340 NprKNenBalT K NPOBOJIOKE, KOTOPYIO YKPENAIoT B naacTMac-
COBOW KpblllKe cocyaa-cagka. Oc 3anyckanu B Cafok U NpUKpbIBanu oTBepcTue.
CafloK NPUKPeNIAT B HY>KHOM MecTe. PaHO yTPpOM OTBepCTME OTKPbIBAIOT (PUC.).

Puc.THe300 0Cc-nonncToB B NNaCTUKOBOM Cajike
Fig. A nest of Polistes wasp in the plastic cage
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[He3da U3 NPUPOAHbIX MeCT 0OUTAHNA NEPEHOCAT B MOATOTOBNIEHHbIE [O-
MUKW pa3mepom 25%25%25 cm, KOTopble 3aTem pa3melLLatoT B NoMeLLeHnn, Npea-
Ha3HayeHHOM Ana oc. lNepecafKy ocCywWwecTBAAIT MO MOAUGULNPOBAHHON
meTtoauke 3.K. lpuHoenbvaa (MpuHdpenba, 1977). No3gHo Beuepom, Korga ocbl Co-
6MpatoTCcA B rHe3fo0, CHAMAIOT COT M MEPEHOCAT €ro B COCYA C LWMPOKUM FOPJIOM,
KOTOPbIN CBEPXYy 3aKPbIBAOT NOAMITMAEHOBON KpblwKoW. [pn nepecagke n3
cocyfa M3BneKatlT rHe3fo 6e3 oC 1 NPUKPenAT K KpblKe AOMKKa. 3aTeM
NPUKPbIBAIOT FTHe340 COCYJO0M C OCaMU 1 OCTaBAAIOT B TAKOM MOMIOXKEHUN [0 TeX
nop, NoKa ocbl He NepemMeLLaloTcA Ha rHe3do. PaHO yTpom cocyf CHUMAIOT U 3a-
KPbIBaOT KPbILKY AOMMKA.

B nabopatopun cembu cogepKaT B TPEXSIUTPOBBIX CTEKIIAAHHBIX OAHKaXx C 06-
pe3aHHbIM AHOM. COT NPUKNENBALOT K NONoCKe GpaHepbl, KOTOPYIO NPUKPENAT
K KpbllWwKe cocyga. na ctumynaumnm CTponTeibHOM akTUBHOCTY Ha BHY TPEHHIOK
CTeHKy cocyfa NpuKIenBatoT NONOCKM KapTOHa, KOTOPbIN OCbl MOTYT UCMOJb30-
BaTb KaK CTpouTeNbHbI MaTepuran. B kKauectse kopma npegnaratot 5%-n pac-
TBOP Mefa, XUBbIX r'yCeHUL 1 HUMP NPAMOKpPbUIbIX. HaceKombix, npefHa3Ha-
YEHHbIX B KOPM OCaM, MpeABapuUTeNibHO 06e3ABUXKIMBALOT, CAABAMNBAA NMUHLETOM
B 06nacTu ronosbl. CTaBATCA TaK»Ke COCYAbI C BOJOIA.

OcobbIin MHTEpeC 1 NPOAOMKNTENIbHbIe HAbMOAEHUA Y NOCeTUTENEN Bbl-
3bIBAlOT CEMbMW OC C OKOJIbLLOBAaHHbIMM UMaro. JnAa MapKnpoBKU NCNONb3YIOT
ynpyrue nnactMmaccoBble Kosbua (D = 2 MM) € HaHM3aHHBIMY Ha HUX LIBETHbIMMA
Kosleykamu MeHbLuero guametpa. [pu Takom meTofe yaaeTca nonyunTb JocTa-
TOYHOE KONMYeCTBO BapMaHTOB MHANBMAYaNbHbIX MeTOK. KonbLa n3rotasnum-
BalOT BPYUHYIO, Hape3as X U3 NIacTMacCoBbIX TPYOOUEK — MYCTbIX CTEPXKHEN
LIAPUKOBbIX pyyeK. [1na nonyyeHns Koneyek HapesaloT KycoukaMu LiBeTHoe
M30M1ALMOHHOE MOKPbITNE 371eKTPONPOBOAOB. [1nA HaHN3bIBaHUA KONleyeK 1 gnsa
HafeBaHWA METKMN Ha OCY KOJbLIO MMeeT pa3pes. KosbLa HageBaloT C MOMOLLbIO
nMHLUeTa Ha cTebenek HaCeKOMOro. SMMNMPUYECKM MyTem Obl10 YCTaHOBEHO,
YTO TaKOWM MEeTOf, MeUYeHMA He HAHOCUT Bpeda »KMBOTHOMY U He BAUAET Ha ero
nosefeHve. Kpome Toro, onvcaHHble MeTKM He TpebyloT Nepruogmyeckoro Bos-
06HOBJIEHNSA, KaK B Cllyyae NCMOoMb30BaHNA KPacKu.

Nlutepatypa / References

1. TpuHgensvo 3.K., 1977. Nutanue obwecteHHoii ocbl Polistes gallicus L. (Hymenoptera, Vespidae) // 3H-
Tomon. 0603p., 56 (1). C. 34-42.

2. Pycuna J1.FO., 2006. Ocbi-noAncTbl B NPUPOAHDBIX M AHTPOMOreHHbIX NaHALapTax HuxHero MpuaHenposbA.
Xepcon: 134-80 XT'Y. 200 c.

3. Pycuna J1.10., 2009. (pyKTypHO-$yHKLMOHaNbHaA OpraHu3aumsa nonynaunii oc-nonuctos (Hymenoptera,
Vespidae) // Tp. Pycck. antomon. o6w-ga., 79. C.-Metepbypr. 217 c.
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Summary

TOTHE PROCEDURE OF REARING AND INDIVIDUAL MARKING
OF POLISTES WASPS (HYMENOPTERA: VESPIDAE: POLISTINAE)
IN THE Z00S

Dr. Lidija Rusina, T. Vachtina & E. Solyanik
Kherson State University, Kherson, Ukraine

The eusocial Polistes wasp colony (Hymenoptera: Vespidae: Polisti-
nae) is a very interesting insect model for rearing observing in the vespari-
um. The conditions of its feeding and the special equipment for individual
marking of the wasps are discussed.
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HAB/IOLEHUA 3A MONOCATON IMNY301 EMPUSA FASCIATA
BRULLE, 1836 (MANTODEA: EMPUSIDAE) 1 NEPBAA YCNELLHAA
MOMbITKA EE PA3BEJIEHWA B HEBOJIE

M.H. Cropoxyk
r. Kues, YKpauHa,

HabnioneHus 3a nonocaton amnyson Empusa fasciata Brulle, 1836 npoBo-
annucb ¢ 2010 no 2014 r. SMny3bl OTNABANBANNCL B OKPECTHOCTAX I. AnwyTa,
KpbiM. JIMUMHKM 3MMy3bl NOABAAIOTCA N3 OOTEK B KOHLIE UIOHA — Hayane uiona
1 06UTAOT Ha OTKPbITbIX CTEMHbIX YYacTKax rpynmnamm no 5-7 nnumHok. Pac-
CTOAHME MeXAy rpynnamMy MOXeT COCTaBNATb OT 5 go 500 m B npefenax ogHowm
30HbI 06UTaHUA (Yalle BCEro 3TO NOJAHA, HAXOAALLAACA Ha He MPOAYBAaEMOM Be-
TPOM OTKPbITOM CKJIOHE XOJIMa, MOKPbITOM TPaBOWN U HEBbICOKMMM KyCTapHU-
Kamu, Hanpumep LUNMNOBHUKOM).

31moBKa B NpUpPOAHbIX 1 labopaTOPHbIX YCNOBUAX

3MYIOT INUNHKIN B TEX XKe YCNIOBUSAX, UTO 1 OOUTAIOT B TEMJI0e Bpems rofa, —
B 30HE OTKPbITbIX CTEMHbIX YYaCTKOB. B MpMPOAHbIX YCNOBUAX IMUUHKU SMMY3
BMajaloT B 3MHIOI0 CNAYKY B cepefiiHe HOA6PSA, KOoraa TemMnepaTypa OKpy»Ka-
owen cpedbl onyckaetca o +5-7 °C. JInumHKM B 3TO Bpema focturatoT 3—4-ro
BO3pacTa. JInumHka dpukcnpyertcs Ha cyxom ctebrie, NNOTHO NPUXUMAET K Teny
KOHEYHOCTU 1 GPIOLIKO 1 3aMupaeT B Takom nonoxeHuun. Co BpemeHem cyxas
TpaBa crubaetcs, U TakuM 06pPa3oM JIMUMHKN OKa3blBAKOTCA B Fy6MHE Kyuu
cyxol TpaBbl. Korfa BbinagaeT CHer, ero 3afiepXunBatoT BepxHue ctebnu, a nu-
UMHKa OKa3blBaeTCA B BO3YLIHOW Npocsiorike npu Temnepatype okono 0 °C, rae
1 3UMYeT [10 BECHbl. BECHOI NMUMHKIM CTAaHOBATCA aKTUBHbBIMY NPU NOBbILLEHN
TemnepaTtypbl Boiwe +10 °C. CBefeHNA 0 3MOBKE NIMYNHOK MO KaMHAMU UK
noJ KOpow fiepeBbeB He HALLAWN NOATBEPXKAEHMSA.

Ha npotsixkeHum 3um 2010-2013 rr. 661710 NPOBEAEHO HECKONBbKO MOMbITOK
3UMOBKM 3MMy3 B 1abOPaTOPHbIX YCIOBUAX, OLHAKO BCE OHU 3aKOHUMUNINCH Hey-
fauveli. MNocne noHmxeHua Temnepatypbl Ao +10 °C, a 3atem go +3-5 °C nnumHKm
npekpaLlanu akTMBHOCTb U Bnaganu B cnAuky. OgHako Ha NpoTsKeHun 1-ro me-
cAua normbano go 40% 3umMyroLmnx ocoberd, a Ha NPOTAXEHUN NocneayoLero
MecsALa — BCe ocCTalbHble. JINUMHKY, BbIBEEHHbIE 3 3MMOBKU Yepes mMecsl,
6blIV ManoakTBHbBIMY 1 He NUTanucb. Bckope oHW norunbanu.
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HeynauHble nonbiTKM pa3sBeaeHns

MonbITKK pa3sefeHnA 3MMy3 B YCIOBUAX HEBOAMU nposoannucb ¢ 2010 no
2013 r. [py nepBbIX 3KCEPUMEHTaX OT/IOB/IEHHbIE OCEHbIO JINYNHKM COofeprKa-
NNCb NO OfgMHOouKe npm TemnepaType +25 °C, oTH. BnakHoctn 50% n Kopmu-
nucb 1 pa3s B 2-3 AHA MeIKMMK NeTaloWwmnMy HacekoMbiMU (6aboukamu 1 my-
Xamu) nnu ceepukamu. MNpy Takom cnocobe copepkaHusa 4O MMaro AOXKBano
OKOJIO TpeTn BCeX NMMYMHOK. [ocne nocnegHen NnHbKM npumepHo 50% mnmaro
nmeno BHelwHe fedeKkTbl (HepacnnabfieHHble KPbUTbA U HAAKPbUTbA, Aedopmu-
pOBaHHble KOHEYHOCTU UMK NepefHecnuHKa) nnu gedekTbl nosefeHma (oTcyT-
CTBME peaKkumy camua Ha CaMKy, OTKNafKa CaMKOI HepOBHbIX N1M6o fedbopmmpo-
BaHHbIX 00TeK). [1nA cnapuBaHnAa camel, 1 caMKa CCaXkMBanvcb B O4HOM 06beme.
Mpn oTCYTCTBUM peakuum camua Ha CaMKy camel, NOACaXKMBaNcA Ha CaMKy
csepxy. IHorga 3a 3TMm cnefoBano cnapriBaHue. Ho He Bceraa 3a cnapmvBaHmem
CnefoBasio OTKNafbiBaH/e CaMKoW 00TeKN. HecKonbko npaBunbHO chopmumpo-
BaHHbIX OOTEK, MOJTyYEeHHbIX OT CaMOK oceHbto 2011 1 2012 rr., 6binn HeonnogoT-
BOPEHHbIMY, OCTabHble 00TeKM nmenu fedektbl. CaMLbl NPOXKBaNu B CPeAHEM
OAVH MecAl, camKku — 1,5-2 mecAua, oTKnagbiBasd rno 2—3 00TeKU.

bonee nosgHue (man 2012, 2013 rr.) NONbITKM pa3BefeHUA nNpepnosa-
rasiv OT/IOB yXe Nnepe3nMoBaBLNX JIMYNHOK, U UX pa3BuUTUE [0 UMaro B yco-
BMAX OAMHOYHOro NGO rpynnoBoro copgepxaHusa. KopmneHue octaBanocb
NPEeXHUM: NIMYNHKaM npeanaraincb OAMHOYHbIE KOPMOBbIE HaceKoMble pa3
B 2-3 aHA. Mpn ogrHOUYHOM copepxaHum 6onee 80% NMUYMHOK AOXKUBANO A0
nmaro n He umeno fedektoB pa3sutua. CnapuBaHyie NPOXOANTO HOPMaJIbHO,
camel} nNocse cnapmBaHnA OTCaXmMBanca ot camku. OTIIOXeHHble BNOCeACTBAN
00TEKN NMeNV NPaBUIbHY0 GOPMY, HO Ha MPOTAXKEHUN HECKOSIbKNX MeCALEB
JINYNHKN U3 HUX He BbiBeNncb. [Tpy NonbITKe rpynnoBoro coaepaHna B rpynne
u3 15 ocobei Habnoganca KaHHNM6anM3m, Korga 6onee KpyrnHble TUUUHKK MO-
epanv 6onee MenKuUx, a CaMK/ — CaMLOB Cpasy e nocsie nocnegHen NMHbKN.
Takum 06pa3om, B 06beme 0CTanunch ToNbKO 3%, KOTOPble MPOXKAK Mo 2 MecAua.

YcnewHasa nonbiTKa pasBefeHuns

MNepBas ygauHaA nonbiTKa pa3BefeHunsa amny3 coctoanacb 3umom 2013 r.
B HoAbGpe 6biny OTNOBAEHDbI 9 NIMUMHOK, KOTOPble COAEPKanucb Npu Temrepa-
Type +27 °C 1 OTH. BNaXHOCTN 75% BmecTe C KyNnbTypon Myx-gpo3odun, Ko-
TOpble Pa3BMBANINCH B MJIOWKAaxX C Npopocluel nweHuuen. Camm 60romosnbl nc-
MoJib30Bany MweHnUy Kak cyocTpaT, Takum obpa3om, Obiia CbIMATUPOBaHA
30Ha NPUPOAHOro 06uTaHMA 3MNy3. JINUNHKK cofep»Kanncb B OLHOM Teppa-
puyme pasmepom 100%*35%35 cm, oiHAaKO BHYTpY OHW Pa3bunncb Ha ABe nog-
rpynnbl No 4 n 5 ocobeil, KOTopble 3aHMManu Hebosnblune TeppuTopun. Jn-
YMHKW NUTANNCb Apo3odurnamm NoyTh NOCTOAHHO, fieNad NepepbiBbl MeXay
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oxoTol B 2-3 yaca. CnyyaeB KaHHMbOann3mMa cpefm MMYNHOK He Habnoganoch.
Mo HeyCTaHOBMIEHHbIM MPUYMHaAM 3a BECb NMepuog pasBUTUA C oKTAGPA no ae-
Kabpb nano TonbKo 3 ocobu. B Hauane fekabpsa NMUYNHKIN YCrEeLWwHO NepennHanm
B UMaro: 49 1 2J. Ha npoTsxkeHUn 2 Hefenlb B3pOC/ble 0CObU XUy BMeCTe,
Ho K 15 fekabpAa camkn cbenu camuoB. CnapriBaHve He HabMoAanocb, OfHaKo
CaMKW Havyanu oTKnaablBaTb 0oTeKkn 1 Ao 1 AHBapA oTnoxunm nx 13 wryk. A3
0OTEeK Yepes NonTopbl Hefdenu Bbiw1o 20 MMUYMHOK 1 Yepes Hegeno ewe 1.
Camku CHavana He NpPoABNANM MHTEpeca K IMYMHKAM, HO BCKOpe Havyanu BOC-
NPVHUMATb UX KakK KOPMOBble 06eKTbI, MOC/e Yero CamKuy Gblivn oTcaxeHbl. Jln-
UYMHKWN Hayanu nuTaTtbca Apo3odunamu B NepBblil Xe AeHb nocne BbixoAa 13
00TeK 1 K cepeanHe deBpana gocTmurny 3-ro Bo3pacTta. EctectBeHHOro nagexa
Cpean NMYNHOK He Habnodanocb. Camky NpoXxunm 6onee 2,5 mecaues, TakxKe
NUTaACb NCKITIOUUTENBbHO Apo3odunamm

Takum 06pa3om, Ha OCHOBAHMM MOMYYEHHbIX PE3YNIbTAaTOB YCTAHOBEHO, UTO
ONA YCNeLwHOro PasMHOXEHMsA 3MMY3 BaXKHO COOMIOAEHVE HECKONBbKUX YCIIOBUIA:

— MOCTOAHHOE NPUCYTCTBUE KOPMOBbIX 06bEKTOB B CafiKe C IMMy3amu;

— IrPynnoBoe CofepaHue JIMYNHOK;

— MOBbILWEHHAA OTH. BIaXXHOCTb — Ao 75%.

Summary

OBSERVATIONS OF EMPUSA FASCIATA BRULLE, 1836
(MANTODEA: EMPUSIDAE) AND THE FIRST SUCCESSFUL
ATTEMPT OF ITS CAPTIVE BREEDING

Mikhail Storozhuk
Kiev, Ukraine

The first successful attempt of Empusa fasciata breeding was in winter
2013. On the 9th of November larvae were caught and kept at a temperature
of +27 °C and relative humidity of 75% along with the Drosophila flies culture,
which was developing in the bowl with sprouted wheat. Mantises used wheat
as a substrate. In this way was simulated area of natural habitat of empusa.
Larvae were kept in one insectarium size 100*35*35 cm, but inside they were
divided into two subgroups consisting of 4 and 5 individuals, which occupied
a small territory. The larvae were eating Drosophila flies almost constantly,
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taking breaks between hunting for 2-3 hours. There were not observed cases
of cannibalism among the larvae. For unknown reasons, for the entire period
from October to December died only 3 specimens. In early December, the
larvae molted successfully in adults, 42 and 2J. For 2 weeks adults were housed
together, but before December, 15 the females have eaten the males. Cases
of mating were not observed, but females began to lay ootheca, and before
January, 1, there were 13 of them. 20 nymphs hatched from ootheca in a week
and a half, a week later was hatched one more nymph.

At first females showed no interest in the larvae, but later began to perceive
them as food objects. After that females were separated from the larvae.
Nymphs started to eat the small fruit flies Drosophila in the very first day after
the hatching and in the middle of February they reached the third instar. Natural
mortality of larvae was not observed.

Females lived more than two and a half months, also eating only fruit flies.

From the above it can be concluded, that for successful breeding of empusa
required several factors:

- constant presence of food items;

- group housing of the nymphs;

- relative humidity increased to 75%.

141



becno3BoHOYHbIE XXMBOTHbIE B KONNEKLMAX 300MapKOB 1 NHCeKTapueB

ONbIT N MPOBNEMbI MHOTONETHETO KYNbTUBUPOBAHMA
KOPMOBbIX HACEKOMbIX B UHCEKTAPUU
MOCKOBCKOTI'0 300MAPKA

E.10. TkaueBa, M.B. bepe3uH, T.B. KomnaHuesa
OT1pen sHTomonornn MockoBCKoOro 3oomnapka, r. Mocksa, Poccua

MocKoBCKuMIA 300MapK UMeeT MHOTOMIETHUI OMbIT KYNIbTUBMPOBaHUA KOp-
MOBbIX HaCceKOMbIX. BriepBble KynbTypbl LOMOBOro cBepuka Acheta domesticus,
a 3aTeM U Jpyrmx KOPMOBbIX HACEKOMbIX MOSABUANCH B OTAENEe HayUHbIX Uccre-
[loBaHMN MOCKOBCKOro 300mMapKa B cepeaunHe 1980-x IT. 1 6biin NnpegHasHa-
YeHbl 4N1A pelleHnst Npobsiembl MUTaHMA Pa3BOAUMBIX B 3TOM oTaenie ampuoui
(NeBunHa, 1996; YepHbiwes 1 gp., 1988). B HacToAwee Bpema NHcekTapuin npo-
n3BoauT 10 BMAOB KOPMOBbIX HACEKOMbIX /19 HACEKOMOAAHbIX XKUBOTHbIX 300-
napka: 3 Buga ceepukos (A. domesticus, Gryllus bimaculatus, G. locorojo), 4 BuAaa
TapakaHoB (Gromphadorhina portentosa, Blaberus craniifer, Shelfordella later-
alis, Blaptica dubia), 2 Bupa capaHuu (Locusta migratoria, Schistocerca gregaria)
1 1 BU «<MyYHbIX YepBei» — 30pobac Zophobas morio. Ewe oguH B — 605bLLION
MYYHOW XpyLuak Tenebrio molitor c 2013 r. 3aKynaeTcs 300MapKOM.

B TeueHne ropga vHceKTapuin Npon3BoanUT OKoMo 500 Kr KOPMOBbIX Ha-
CeKOMbIX, B T.U. uncne ceepuka — 6onee 200 Kr, TapakaHoB — 6onee 50 Kr, ca-
paHum — 120-150 Kr n 30dpobaca 70 — 80 Kr (Mo AaHHbIM 32 2010-2012 rr.).

MeToaukmn KynbTUBMPOBaHUA KOPMOBbIX HAaCEKOMbIX, MPUMEHAEMbIe B Ha-
cToAee Bpema B MOCKOBCKOM 300MapKe, onvcaHbl B page nybnukauyui (be-
pe3viH n gp., 2008; KomnaHuesa, 2002; KomnaHueBa n gp., 2005; Berezin,
Tkacheva, 2007; Kompantseva, 2007).

Cepbe3Hble Npobnembl NpU KyNbTUBUPOBaHMM KOPMOBbIX HACEKOMbIX Npea-
CTaBnAET NOsABNEHME B KyNbTypax UHGEKLOHHbIX 3aboneBaHui (Tokapes 1 ap.,
2008), a Tak»Ke NapasnTUUYeCKrX 1 CONYTCTBYIOLNX BUAOB YI€HUCTOHOTMX, B OC-
HOBHOM HaceKoMbIX U Knewlen. OueHb pacnpoCcTpaHeHHbIM BpeanTenem sB-
nsaetca myxa-ropbaTtka Megaselia scalaris 3 cem. Phoridae, napasutupyiouias
B KyNbTypax cBepykoB. OnacHOCTb AN1A KyNbTypbl JOMOBOIO CBEpPUKa NpeacTaB-
nset ambapHbIn Knew Caloglyphus sp. (Acaridae). Hannumne nokosweiicsa ctagum
(rvnonyca) genaet 3TOT BN NPAKTUYECKM HEYA3BUMbBIM K BbICYLUMBAHWIO, YTO
CUJIbHO OCNOXHAET 60PbOY C HUM.

Ha ocHoBe Hallero onbiTa MOXHO cflenaTb cnefylolyne BbIBOAbI, Kaca-
Iowmeca BONPoOCoOB CTpaTernn pasBeneHnsa KOPMOBbIX HaCEKOMbIX B 300-
napkax:
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1. Hannune KynbTyp KOPMOBbIX HAaCEKOMbIX ABMAAETCA peLlaloLm npmn co-
LepXaH1n 1 pa3BefeHn B 300MapKax pafa BUAOB, B 0COBGEHHOCTY penTunmn
1 amdprbuiA, Tak Kak NO3BONAET onepaTMBHO obecneyrBaTh KUBOTHbIX HEOOXO-
OMMbIM aCCOPTUMEHTOM XIMBbIX KOPMOB. 3TO 0COOEHHO aKTyaNlbHO, eCnv pery-
NAPHasA 3aKynka KOPMOBbIX HACEKOMbIX NpefcTaBnsAeT Npobnemy, UTo B HaCTo-
fAllee BpeMs He pefKOCTb Aake B YCIIOBUAX KPYMHbIX Fopogos Poccumu.

2. B cBA3M € 0COObIM MUKPOKIMMATUYECKUM PEXUMOM B pabounx nomelwe-
HMAX (BblCOKaA TemnepaTypa 1 HU3Kaa OTHOCUTENIbHAA BIaXKHOCTb BO3AyXa) U
BbICOKOW asifiepreHHOCTbIO KybTYp HacEKOMbIX YCIOBUA TPyAa NPU X Npouns-
BOZLCTBE OTHOCATCA K BPpeAHbIM. [T03TOMY aCCOPTUMEHT KyNbTYp, Pa3BOANMbIX B
300MnapKe, AOMKeH ObITb TLLaTeNIbHO 060CHOBAH.

3. Hanuumne otgenbHOro nomeLleHna gna cogepkaHua KOPMOBbBIX KyNbTyp
HaCeKOMbIX, He COBMELLEHHOro C APYrMU OTAENaMu UK cryx6amuy 300MapkKa,
ABNAETCA KpaiHe xenaTenbHbiM GakTopoMm, NrpatoLnm ornpeaensioLLyo posb
Kak B MoffepaHny MUKPOKIIMMATUYECKOTo pexmnma, Tak 1 B 6opbbe ¢ napasu-
TUYECKMMM 1 COMYTCTBYIOLWMU OPraHU3Mamu.

4. MNepcoHan, paboTatowmii ¢ KynbTypammn KOPMOBbIX HAaCEKOMBbIX, AOMKEH
obnagaTb NpodeccMoHanbHbIMM 3HAHUAMM 1 HaBbIKaMMU.

5. KopmoBble KynbTypbl HACEKOMbIX MOXHO 1 HY>KHO UCMOJb30BaTh B 3KCMO-
3ULIMOHHON AeATeNIbHOCTM 300MapPKOB.
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Summary

EXPERIENCE AND PROBLEMS OF LONG-TERM CULTIVATION
OF FOOD INSECTS IN THE MOSCOW Z0O INSECTARIUM

Elena Tkacheva, Mikhail Berezin & Tatiana Kompantseva
Entomology Dept. of the Moscow zoo, Moscow, Russia

The Moscow zoo has many years of experience in the cultivation of food
insects. Currently Insectarium of Moscow zoo produces 10 species of food
insects for zoo animals: 3 species of crickets (Acheta domesticus, Gryllus
bimaculatus, G. locorojo), 4 species of cockroaches (Gromphadorhina portentosa,
Blaberus craniifer, Shelfordella lateralis, Blaptica dubia), 2 species of locusts
(Locusta migratoria, Schistocerca gregaria) and 1 species of "giant meal worms”
(Zophobas morio). Insectarium produces about 500 kg of food insects per year.

Based on our experience we can draw the following conclusions on issues of
breeding strategy of food insects in zoos:

1. The cultivation of food insects in zoos is crucial in keeping and
breeding some species, especially reptiles and amphibians, since animals can
continuously receive any live insects in the required amount.

2. Due to the harmful working conditions in the production of food insects,
range of insect species for cultivation at the zoo must be carefully justified.

3. A separate room for the cultivation of food insects is highly desirable
factor for the maintenance of microclimatic regimes and for the pest control.

4. Staff working with the cultures of food insect, must have professional
knowledge and skills.

5.The culture of forage insects can be used in the exposure of zoos.
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UCNONb30BAHWE PA3JIUYHDIX BIUJOB HACEKOMbIX
PN KOPMNEHWUW NONOCATOIO CKYHCA
MEPHITIS MEPHITIS (SCHREBER, 1776)

A.B. Tpoxumuyk

PoBeHckmi 300napk, r. POBHO, YkpanHa
Monocatbin ckyHC (Mephitis mephitis) — XMBOTHOe cpefHel BeNNYNHDI 1
Kpenkoro tenocnoxeHusa (puc. 1). AnnHa tena 28-38 cm, xBocta 17-30 cm.
Macca 1,2-5,3 kr. PacnpocTtpaHéH B CeBepHOM AMepuKe OT oXKHOM KaHagbl fo
ceBepHon Mekcurkun (Wilson, Reeder, 2005).

Puc. ABTop c nonocatbim ckyHcom (Mephitis mephitis) Ha pykax
Fig. The author with Striped skunk (Mephitis mephitis) on his hands

Monocatble cKyHCbl BceAfHble, ogHako Ao 70% mx pauuMoHa COCTaBnAAIoT
HaceKkoMble. Kpome HMX CKYHCbl AT MeNTKUX MieKonuTalwmx (MoneBok, Xo-
MAKOB), NTEHLOB ¥ AlLa NTWL, pbiGy, penTunnin 1 B 60NbLIOM KoNmyecTse pac-
TUTENbHYIO NULLY: TPaBY, INCTbA, MOYKK, NIOAbI, 3€PHO 1 opexn. TakKe MoryT
nutaTtbca naganbto (Wade-Smith, Verts, 1982).
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XapakTepucTka HaceKOMbIX KaK KOPMOBbIX 06 beKTOB

Hacekomble, 6narogaps cBoei YMCIEHHOCTM 1 6ONbLLIOMY pa3sHOObpasuio,
MTPatoT BaXKHYIO POJIb B MULLEBBIX LIeNOYKax sKocuctem (@HTodunmna, SHToMo-
¢darus, sHTOMoXopuA, HeKpodarus, nouBoobpasoBaHue). HacekoMbiMu pakysib-
TaTUBHO WM OBGAUIAaTHO MUTAIOTCA MHOTVIE MO3BOHOYHbIE KMBOTHbIE: PbIObI,
3eMHOBOJHbIe, NpecMblKalLWmecs, NTuLbl, maekonutawowme (AHAPUAHOBA,
1970; YepHbiwes, 1996).

Munwesasa LEHHOCTb HAaCEKOMbIX CBA3aHa CO CPAaBHUTESIbHO BbICOKUM cofep-
XaHuem 6enkoB. MpubnnsnTenbHbI Coaep)KaHne 6eNKOB 1 XKNPOB B PA3HbIX
BMAax HacekoMbix (Ha 100 r): HaBO3Hble XyKu — 17,2 1 3,8 T, ryceHuLbl 6abouek —
14,2 n 1,2 1, npamokpbiible — 20,6 n 6,1 r, TepmnTbl — 14,2 1 2,2 1, nuénbl — 13,4
1 1,4 r COOTBETCTBEHHO. [1nA CpaBHEHNA B aHa/IOMTMYHOM MO Macce KyCke roBs-
OVHbI cofepXunTca 23,5 r 6enkoB 1 21,2 1 XNpPOB.

KopmneHue n kopmoBoe o6oraieHune

B PoBeHcKoM 300napKe paLyoH CKYHCOB BKIIIOUAET B ceba cnefyioLlie BUAb
HaceKOMbIX: MafiarackapCKui WnAwmi Tapakad Gromphadorhina portentosa, Ky-
6VHCKWI TapakaH Blaberus craniifer, TypkecTaHckuii TapakaH Shelfordella lateralis,
a TakXe MMaro 1 IMYMHKIM Maickoro xyka Melolontha melolontha v pasnnyHble
BMAbI NPAMOKPbINbIX, B YaCTHOCTU Ky3HeuuK 3enénbii Tettigonia viridissima. Kop-
MOBble TapakaHbl Pa3BOAATCA B 300MapKe, OCTallbHble HaCEKOMble — OT/IaBNMnBa-
I0TCA B MPUPOAE 1, COOTBETCTBEHHO, CKAPMJIMBAIOTCA CE30HHO.

Hacekomble CKapMJIMBaIOTCA: XKMBbIMU, OXJTaXAEHHbIMY NN Pa3MOPOXKeH-
HbIMW. MocnepHNIA cnocob NCMONb30BaNCsA TOMbKO B TOM Clyyae, KOra HaCeKOMbIX
3aroTaBnMBany BNPOK NyTem riy6oKo 3amopo3ku. OxnaxkaeHHbIMY CKapMnBa-
NNCb B OCHOBHOM TapakaHbl, 1A MpeAoTBpaLLeHNA UX nepemMeLleHrs Mo Bosbepy.
[laBanncb HacekoMble Kak OTAENbHO, TaK 1 B CMeCK C APYTMMIM KOPMamK.

BaXkHyto ponb KOPMIIeHME XMBbIMY HAaCEKOMbIMU UFPaeT B KOPMOBOM 06ora-
LeHNY cpefibl. A IMEHHO: CKYHCbI VIMESTN BO3MOXXHOCTb JTOBUTb XMBbIX HACEKOMbIX
B BOJIbepe, TakXKe HaceKoMble 3aKafblBanvCb B MyCTOTbl MEHbKOB, MNACTUKOBbIE
€MKOCTU C OTBEPCTUAMU 1 ApP., OTKYAA X HEOOXOAUMO OblfIo JOCTaBaTh, Npunaras
HeKoTopble ycunua. JIMYMHOK XKyKOB NPATany NoA Kopy i B cybcTpare.

BbiBoabI

Ncnonb3oBaHMe HaCEKOMbIX B PaLMOHE CKYHCOB MNO3UTUBHO BMAET Ha UX
COCTOAHNE:

1) AaHHbIN paunoH 6onee NONHOLEHHbIV U B 6oMbLUe Mepe OTBeYaeT npu-
poaHoMy. B yacTHOCTU, 3TO CNOCOOCTBOBANIO MPUBEAEHNIO K HOPME BECA XKU-
BOTHbIX (paHee OHU ObININ CKIMOHHbBI K OXKUPEHNIO) 1, KaK CJIefCTBIE, YCMELHOMY
Pa3MHOXEHWIO;
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2) HaceKOoMbIe C anmneTUTOM CbealoTCs >KMBOTHbIMU (0COBEHHO 3TO KacaeTca
KOPMIEHMSA XUBbIMU HACEKOMbIMI);

3) NCnosb30BaHVE HACEKOMbIX B KaUeCTBe KOPMOBOI0O 060ralleHys No3Bo-
NAET CKyHcam B Oosiblueli CTENEHN NPOABNATb ECTECTBEHHOE NMOBEAEHNE U 3a-
CTaBAAET NX 6oNblue ABMIaTbCA. B UTOre 310 NPUBOAUT K yyulleHno obLiero
COCTOSAIHWSA >KMBOTHbIX, @ TAKXKe CYLLECTBEHHO CHKAET NPOABIIEHNA CTEPEOTUN-
HOro NoBefeHusl.
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Summary

USING DIFFERENT SPECIES OF INSECTS FOR FEEDING STRIPED
SKUNK MEPHITIS MEPHITIS (SCHREBER, 1776)

| Andriy Trokhymchuk |
Zoo Rivne, Rivne, Ukraine

Striped skunks (Mephitis mephitis) are omnivorous, but 70% of their diet are
insects (fig.). Insects, due to its large size and diversity play an important role in
the food chains of ecosystems in the world. Here's a sample content of protein
and fat in various types of edible insects (per 100 g): dung beetles - 17,2 g and
3,8 g, caterpillars — 14,2 g and 1,2 g, grasshoppers - 20,6 g and 6,1 g, termites —
14,2 gand 2,2 g, bees - 13,4 g and 1,4 g, respectively. For comparison, similar in
weight piece of beef contains 23,5 g of protein and 21,2 g of fat.

In Rivne zoo diet skunks includes the following insects: Malagasy hissing
cockroach (Gromphadorhina portentosa), Cuban cockroach (Blaberus craniifer),
Turkestan cockroach (Shelfordella lateralis), and May chafer (Melolontha
melolontha) adults and larvae, and various species of Orthoptera, including
Great Green Bush-Cricket (Tettigonia viridissima).
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The important role played by insects feeding on forage enrichment. Namely,
skunks were able to catch live insects in cages, and insects were laid in hollow
stumps, plastic container with holes, etc., where they had to get, making some
effort. Larvae were given under the bark beetles and covered or any substrate.

The use of insects in the diet had a positive effect on skunks: 1) this diet is
more complete and more in line with the natural. In particular, it helped bring to
normal weight animals as a result of successful reproduction; 2) this animal feed
eaten with relish; 3) use of insects as feed enrichment can detect skunk more
natural behavior and makes them move more.

As a result, it leads to improve the overall condition of animals, as well as
significantly reduces the expression stereotyped behavior.
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DOCUMENTARY: “FLYING WITH THE MONARCH BUTTERFLY.
THE MYSTERY OF THOSE WHO RETURN TO WHERE
THEY HAVE NEVER BEEN”

Olivella Foresta
Documentary Director RAI Italian television

Dr. Enzo Moretto

Director of ESAPOLIS - Living Museum of Insects of the Province of Padua and
the Montegrotto Terme’s Living Butterfly Exhibition”"Butterfly Arc”, Italy

The documentary produced by the National Public Broadcasting Company
and Butterfly Arc - ESAPOLIS, 2012 for Geo&Geo RAI3.

The butterflies are ephemeral beings. Their active life is very short. On
average, from egg to caterpillar to the chrysalis, it varies from 20 days to a
month. At these stages many butterflies succumb to predators, parasites and
diseases and, for this reason, they play a key role in ecological networks.

So much beauty wasted?

No, on the contrary, it is the force of natural selection that has generated the
colors, designs and shapes of the wings that fascinate us. Since prehistoric times,
the myth of the butterfly as a symbol of life after death characterizes much of
the Eurasian culture and the ancient Mesoamerican civilizations. In particular,
Mexico is rich in evidence of butterflies representing creative deity depicted
on anthropomorphic sculptures, but also spirit warriors, when they become
part of the armor. Among the most spectacular examples: the butterfly-shaped
staircase of the Palacio de las Grecas at Tonina in Chiapas, Mayan culture, the
divinity of Itzpapalotl culture of Teotihuacan and the imposing statues of Toltec
warriors placed on a pyramid at Tula de Alliende, north of Mexico City. In the
wet tropics the ideal conditions and the rapid succession of generations of
butterflies have given rise to a great biological diversity. That is why today it is
thought that most species have evolved in these tropical areas and then have
colonized, after the retreat of the ice, the most diverse corners of the planet.

In climates where the butterflies have to face bad times, like winter, they
survive normally in the form of egg, caterpillar or chrysalis. There are not
many species that face the winter as an adult. The most famous is certainly the
Monarch butterfly of North America, for scientists Danaus plexippus plexippus.
This large and beautiful butterfly, which has become an icon at the global level
and was chosen to represent many states, however, has kept many secrets of
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its extraordinary life cycle. For a good part of the last century the question
was “how and where do the numerous monarch spend the winter period that
during the summer have colonized the northern part of North America?” Today
we know that the fall generation performs an incredible migration of several
thousands of kilometers, to reach the summits of a transvolcanic belt in the
state of Michoacan in Western Central Mexico.

What drives these butterflies to migrate?

It is with this question that the expedition started from Esapolis, the Living
Museum of Insects of the Province of Padua, organized by the Butterfly Arc,
famous for the first Italian butterfly house in Montegrotto Terme, led by the
entomologist Enzo Moretto, along with biologists Lisa Camerin, Marco Gherlenda
and one of the top experts in the field, Michael Boppre, professor of ecology at
the University of Forest Science of Freiburg in Germany, sought to deepen the
knowledge of the overwintering sites of butterflies and help their conservation.

Pe¢epar

[OKYMEHTATTbHbIN OUITbM:
«MOJET C BABOYKON MOHAPXOM. TAUHA TEX,
KTO BO3BPALLAETCA TYAA, TAE OHWN HUKOTAIA HE bblNN»

0. Dopecra
OunpekTop gokymeHTanbHbix prnbmoB RAI Italian television

3. MopetTto

OunpekTtop MKneoro myses HacekoMbix «DCATMOJTNC» nposuHuMK Magysa n
Joma 6abouek, r. MoHTerpotTo Tepme, Utanus
MpownssoacTeo komnaHum the National Public Broadcasting Company
n Butterfly Arc — ESAPOLIS pna Geo&Geo RAI3, 2012

HoBbllh HayuyHO-No3HaBaTeNnbHbIN Gunbm «Monet ¢ 6aboUKo MOHAPXOM.
TalHa Tex, KTO BO3BpallaeTca TyAa, TAe OHM HMKorga He Obin» NOCBALLEH
KntouyeBon ponu 6aboyek B 3KONOrMM M 3HayeHno 6abouek B KynbTypax
1 Tpagmumax apeBHuX HapoaoB Mesoamepurku. OH pacckasbiBaeT 0 paboTe
3KCNeanLMK, Lenblo KOTOPOI ABNANOCh U3YUYeHNe YHMNKaNbHbIX TPaHCcCceBepoa-
MePUKAHCKNX MUTpaunin 6aboyek MoHapxoB (Danaus plexippus plexippus). IKc-
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neauuvsa 6bl1a OpraHNM30BaHa NePBbIM UTANbsAHCKUM [JomoMm 6abouek Butterfly
Arc B MoHTerpoTTo Tepme BO rnaBe C ero opraH1M3aTopoM 1 ANPEKTOPOM H-
ToMosiorom gp. J. MopeTTo, a Takke 6uonoramu J1. KamepuH, M. TfepneHpa
N OJHVIM U3 BefyLMX CneunanmcToB-NenmaonTeponoros, Npodpeccopom 3Ko-
norun YHuepcuteTta necoseaeHusi Opainbypra, lepmanus, a-pom M. bonnpe.
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[10 PO3POBKW METOZIIB MACOBOI0O POSMHOMEHHA KOMAX,
AIKI BUKOPNCTOBYHOTbCA K KOPM 1111 TBAPUH,
110 YTPUMYIKOTbCA Y 300MAPKAX. MACOBE POSMHOEHHA
BUJIB POY ALPHITOBIUS STEPHENS, 1832

N1.C. YepHen
IHcTuTyT 300n0rii im. LI WmanbrayseHa HAH Ykpainu, m. Kuis, YKpaiHa

0.10. Mopo3
KuniBcbKriA 30010riYHUI NapK 3aranbHOAEPKaBHOrO 3HaueHHsnA, M. Kui, YKpaiHa

OcTaHHIM Yacom 6araTo pi3HUX BUAIB TBAPUH YTPUMYETbCS B AePKaBHUX
Ta NPUBATHMUX 300MapKax, 300/10TIYHUX My3esiX, 1abopPaTOPHUX NPUMILLEHHSX
BULLMX HAaBYAJIbHMX 3aKNaAiB, XKUBUX KYTOUKaX Pi3HOMAHITHUX OpraHisauin, WKin
Towo. Cepep HUX — NTaxu, prubwy, amibii, pentunii, 6e3xpebeTHi TBapuHU. barato
3 HUX € 300¢haramu abo BceigHUMMN. A, OTKe, ANA iX MOBHOLHHOT XKUTTEAISNbHOCTI
NoTpibHI MOXMBHI XK1Bi KopMu. MoTpeby y GiNKOBMX KOPMax YaCTKOBO MOXHaA
3abe3neunTu 3 NprUPOAN, ane He NPOTSArOM BCbOrO POKY, KOPMOBI 00'€KTA 3 Npu-
poav MoXyTb OyTV 3apakeHi pisHOMaHITHUMY 30yAHVKaMy 6aKTepianbHOro Ta
BipYCHOIO MOXOAKeHHsA Tolo. HecTavua 6inkoBUX KOPMIB HEFAaTUBHO BMJIMBAE
Ha Qi3ioNOrivYHMI CTaH | XUTTERIANBHICTb YPVMMYBaAHMX B €KNO3ULii TBapuH,
BUKJIMKAE TX BUCHA>KEHHSA, CXYAHEHHA | HaBiTb 3arnbenb.

Y 3B'A3KY 3 UMM CMiBpOO6ITHMKAM 300MapKiB HEOOXiAHO MapanesnibHO BeCTn
noLyKoBy poboTy Ta OBOOAiBaT/ PO3PO6IEHMMU METOAAMI MAacCOBOTO PO3M-
HOEHHS B TAbOPaTOPHUX YMOBaX pALY BUAIB TBAPVIH, 30KPEMA CUHAHTPOMHUX
KOMax, L0 CTaHyTb KOPMOBOI 0a3010 A XKUBMX OPraHi3miB, fKi eKCMOHY-
I0TbCA.

Cepep Komax, WO NPUCTOCYBANNCA O XUTTA B XUT/i IOAUHW | TBAPUH UK
He Halnbinblue BUAIB HAaNeXWTb 0 POAUHN XyKiB-4opHOTINokK (Coleoptera, Te-
nebrionidae) (YepHen, 2005; YepHen, ODepgopeHko 2006). B mexxax YKpaiHu ix
HapaxoByeTbcs 18 BMAiB. PO3BUTOK GiNbLLOCTI 3 HUX MPOXOAUTDL B 3anacax 3epHa,
3epHOMNPOAYKTaX, NPoAyKTax *KUTTEQIANBHOCTI NTaxiB, B 3anacax HaciHHA TpaB
Ta rOPOAHIX KynbTyp Towo. MiKpoKnimart, Wo CTBOPIOETbCA B CMHAHTPOMHUX
YMOBaX, 3yMOBUB BUPOOGJIEHHS B LiMX BUAIB 6e3fianay3HOro LMKy po3BuUTKY i
BiACYTHICTb MigNopAAKYBaHHA NPOXOAXEHHA OKPeMnX CTagin B NeBHY Nopy
poky. Lle o3Hauvag, wo B 6yab-AKniA Yac y cybcTpaTi, e MPOXOAUTD iXHil po3-
BUTOK, MOXHa 3yCTPIiTL O4HOYACHO ANLUA, TNYMHKN, NANeYKn, imaro. [loBroyacHe
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yTpUMaHHA cybcTpaTy (Hanpuknag 3epHa) B abcontoTHOMY crokoi (6e3 nepe-
nonavyBaHHSA Yu NepemillyBaHHs), B MOEAHAHHI 3 HEOOXIAHVM FigPOTEPMIUHUM
pexumom 3abesneuye maixke 100% BUKMBaHHA MOTOMCTBA.

3 uiei rpynu Bug poay Tenebrio L., 1758, T. molitor L., 1758, Binomnin Ak Be-
NNKUI BOPOLIHAHNIA XPYLLAK, LIMPOKO BUKOPUCTOBYETLCA LA PO3MHOMKEHHSA
Ha KOpM TBapuHaMm, Wo yTpumytoTbca B Hesoni. T.b. Pomarosoto Ta J1.C. Hag-
BOPHOI0 (1989) po3pobsieHi MeTOAMYHI pekomMeHAaLl, LWogo Noro MacCoBOro
PO3MHOXeEHHA B 1abOpaTOpHMX YMOBaX.

Moxnnse BUKOPUCTaHHA | PARY iHWNX BUAIB YKiB-YOPHOTINOK, O MaloTb
3HAYHO MeHLWi PO3MIPU NMNUYNHOK i NANeYOK. A MOKPMBU IXHbOrO Tifla MeHLle
CKNepoTM30BaHi, TO6TO M'AKiLUi, TOHLUI | X nerwe MoXyTb PO3KIIOBATA HEBENVIKI
MTaLWKKW, NPOKOBTHYTW HEBENUKI penTulii, kabu, prbu, BXXUTU B XKy 6e3xpebeTHi
TBapuHU. OCo6MBO BapTO BMpPOLLYBaTK CaMe TaKMX KOMaX, AKLWO yTpumy-
I0TbCA €K30TUYHI TBAapVHMU, 3aBe3eHi 3 BigganeHux perioHis nnaHetn. Came Big
NOXNBHOCTI KOPMY 3aNEXNTb aKTUBHICTb YTPMMYBaHUX TBAPWH, IXHi 30BHILLHI
BUINAL, NPOAOBXKYBAHICTb XKUTTA | 30aTHICTb 1O PO3MHOMEHHSA B HEBOJT.

Ha cyuacHomy eTani 3 Wi€to MeTol NpuBepTatoTb yBary suaw: Alphitobius dia-
perinus (Panzer, 1796) Ta A. laevigatus (Fabricius, 1781). BignosigHo knacuikauii
(Lobl, Smetana, 2008) A. diaperinus Ta A. laevigatus BigHocnTbCA o poay Al-
phitobius Stephens 1829, niapoauHn Tenebrioninae Latreille, 1802, poguHu Te-
nebrionidae Latreille, 1802.

HoBxunHa Tina xykiB A. diaperinus 5-6 mm. Tino BMAOBXeHO-oBanbHe. [o-
NOBA | BEPXHi MOKPVBY YOPHi ab0 YopHO-6ypi, 3 cnabum 6nmnckom, roni. HuxHs
MOBEPXHA Tifla, aHTeHW, HOTK, WynanbLuA POTOBOro anapaTy — 6ypi, nokpuTi
APibHMM weTrHKamMmu. JloBXuHa nuumnHkm A. diaperinus 11-12 mm. CniviHHa no-
BEPXHSA Tina Aye BUMNYyKa. 3abapBieHHs MOKPUBIB 3BepXyY Bif CBETNO-0yporo
[0 6ypo-KOpUYHEBOTO, 3aHi Kpali Tifla Ma€ TeMHilwe 3adapbyBaHHs. B3gosx
cepenviHuM Tifla po3milleHa TOHKa bifla 6opo3eHK. YepeBHa NoBepxHs — CBiTna.
MokpwuBbl 6ANCKYYi, B APiOHUX 3MOpLUKax. YepeBHa Ta OOKOBWi MOBEPXHI Tina B
peakomy onyLieHHi. [onoBa BUNyKa, AyXe yTorneHa B nepeaHborpyau.

Imaro i nuuuHkK A. laevigatus 6nu3bKi 3a MOPPONOriYHNMN 0COBNNBOC-
TAMYM [0 A. diaperinus. IXHil pO3BUTOK NPOXOANTD B 3€PHi | XNiGHMX NpoayKTax
(MegBepneB,1974). Pa3om 3 OCTaHHIMM He BUKJIIOYEHe NOTPanIAHHA iX Ha NTa-
xobabpurKu, NTaWHNKKN TOwWwo. TOMY, HEe MPUBOAAYN TXHBOTO OMUCY, OOMEXN-
MOCb N1LLIE NOPIBHANbHUMY TabNLAMN ANA BU3HAUYEHHS OPOCIIoi cTagii i nu-
YMHOK.

Cnanaxu NepLioro 3 HYX y TEMEPILLHI/ Yac 3aBAA0Tb EKOHOMIYHUX 30UTKIB
NTaxiBHUUTBY. BOHM MellKaloTb B MPUMILLEHHAX, Ae NI0AMHA YTPUMYE NTaxis,
3epPHOCXOBULLAX, KPYMOPYLLKaX, MyKOMENbHUX Ta ONiHNX BUPOOHMLTBaX.
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Martepianu i meTogn

OnpauboBaHi MaTepinu Konekwuii XXyKiB i TMYNHOK POAUNHU »KYKiB-YOPHO-
Tinok IHcTuTyTy 300no0rii im. LI. lUmanbrayseHa. ik gikcatop ana imaro BuKo-
prCTOBYBanu oUTOBO-eTUNOBUIN edip. JInunHok dikcysanu y 80% etunoBomy
cnupTi 3 fOBaBAAHHAM riLepuHY, NonepeaHbO MOMilLaUM X Ha KiflbKa ce-
KYHA B OKpin.

MNpu cTBOPEHHI BU3HAYHVKIB IMYMHOK BUKOPUCTaHI TAKCOHOMIYHI O3HaKu,
XapaKTepHi AnA IMYNHOK OCTaHHbOTO BiKY TaK, AK IMYMHKAM YacTUHW BUIB BNa-
CTVBA 3MiHa XeTOTaKCii B KOXHOMYy Bii. [1py onncyBaHHi XYKiB i TMYNHOK Bpaxo-
BYBaJsIoCb MPUPOAHE NOSIOXEHHA Tina.

B po60Ti BUKOPMCTOBYBaNM MikpomnonynaLii X1BmUx Xykis 3 ntaxobabpuk,
KuniBcbKkoro 3oonapky, BceykpaiHCbKOro eKonoro-HaTtypaniCTUYHOro UeHTpy,
MBOro KyTOUKY 3anopi3bkoro BiaaineHHA [IHinpoBCbKOT 3aMi3HNL.

Ta6bnuua gns BU3HauYeHHA BUAIB No imaro

1(2). MepegHbOCMNMHKA Ma€E HaMbiNbLy LWNMPUHY B OCHOBI. MepeaHi KyTu
nepegHbOCMANHKN 3HAYHO BUCTYMNAlOTb 3a il nepegHin Kpan. Oui HanonoBUHY
3BYXeHi B nonepeyHnky. PAam Kpanok Ha BepLlIVHi HagKpun nepexoaTb B
KpanyacTi 6opo3eHku. 5,5-6,5 mm. 1. A. diaperinus (Panz.) (= piceus OL.).

2(1). MepeaHbOCNUHKA MA€ HaMbinbLLy WKPUHY NocepeanHi, ii 60KoBiI Kpal
3HaYHO 3aoKpyrneHi. NepefHi KyTn KyTn nepefHbOCMMHKN HE3HAYHO BUCTY-
natoTb 3a if nepefHin kpan. Oui Marixe MNOBHICTIO PO3AifeHI Ha BEPXHIO i H/MHIO
YacTuHW. PAgmn Kpanok Ha BepLuviHe HaJKPWII He NepeTBOPIOIOTbCA B KpanyacTi
6opo3eHKu. 4,5-5,0 mm. 2. A. laevigatus (F.) (= ovatus Herbst).

Tabnuya gna BU3HauYeHHA BUAIB NO INYNHKaX

1(2). CermeHTV YepeBUA MatloTb Ha Tepritax Mo 2 WeTUHKK 6ina nepegHux
KyTiB i N0 4 — B340B 33JHbOr0O Kpalo; Ha IXHiX CTepHIiTax po3MmilleHOo no 4 we-
TUHKM B3[OBX KOXHOro 60kKoBoro kKpato. lunu, aki nokprsatoTb BepLUnHY
Teprita 9-ro cermeHTa 6ploLIKa, PO3MillleHi Ha HeBENUKIN BiacTaHi Big Bep-
WIWHHOrO BicTpA. JlonaTi MiglWTOBXyBaya NOKPUTI APIGHMMY WeTUHKamu.
TepriTn matoTb TeMHO-Oype 3abapBneHHsA. 11-12 mm. 1. A. diaperinus (Panz.)
(= piceus OL.).

2(1). CermeHTV YepeBUA MaloTb Ha TepriTax i CTepHiTax no 1 weTnHui 6inAa
KOXHOro nepefHbOro Ta KOXHOro 3afHboro KyTa. BeplmnHa Teprita 9-ro cer-
MeHTa YepeBLUA NOKpUTa 6araTbma LeTUHKaMU, 2 3 AKUX 3HaXoAATbCA nepes
BepLlMHHMM BicTpAM. JlonaTi nigwrtoBxysaya rofi. 3abapBneHHA NOKPUBIB
Tina 6ype foO TeEMHOro, NocepeAnHi CMMHHOT MOBEPXHi € MO3ABXHA CBiTNA
cmyra A. laevigatus (F.). (= ovatus Herbst).
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O6roBopeHHsA pe3ynbratiB

EkonoriyHi ocobnnBoCTi Ta rocnofapcbKe 3HaUeHHA

Bbepyuun o yBaru Te, Lo M1 [OCTiAXKYBaNy €KONOTiYHi 0COBNMMBOCTI XKyKiB
p. Alphitobius. 3 meTolo — 3acTocyBaTu npepimariHanbHi cTagii Ta imaro uux
XyKiB AIK KOopmoBy 6a3y ana TBapuH 3o0onapkKy (amdibin, pentunin, pub,
XVXMX 6e3xpebeTHNX TBapuH), Hamu Ao ceprHA 2013 p. 6yayTb po3pobieHi
peKkomeHAaLii LWoAo YTPMMYBAHHA LIMX »KYKiB B iHCEKTapiAX 300Mapki..

Ha paHHWI MOMEHT HeoOXigHO nuwe JoaaTu, WO BUAM YOPHOTINOK
p. Alphitobius, aki Mmn gocnigKyBanu, He MOXHa YTPMMYBaTh Y MaTOYHUKAX
pa3oMm 3 iHWKMMN BMAAMUN YOPHOTINOK i KOPMOBUMX 6e3xpebeTHMX Tomy, Lo
Li KYK/ MaloTb y»Ke Benvknin koeddilieHT BiATBOPEHHA, 30aTHI [0 pi3Koro
36iNblUEHHA YMCeNbHOCTI | B LMX YMOBaX BUKOPUCTOBYIOTb NpegimariHanbHi
CTapil iHWKMX BUAIB YOPHOTINOK, LBIPKYHIB, CAapaHu Ak KOPMOBI 00'eKT. YTpUMy-
BaTM LWUTYYHi MiKponmonynALii LmX »yKiB, AK KOPMOBOIo 06’eKTa A/1A TBaPUH 300-
MapKy, HeobXigHO B OKPeMOMY NMPUMILLEHHI.

Mprvnmatoun o yBarum Te, WO TakKoX MU AOCAIAKYBann eKOMOriyHi
0C06/MBOCTI XKyKiB Ha nTaxodabpuKkax i NTawHUKY KniBCbKOro 300napky,
BceykpalHCbKOro €KOosoro-HaTypaniCTUYHOro LEHTPY, XUBOTO KyTOUKY
3anopi3bKkoro BigdineHHA [HINPOBCbKOI 3ani3HMLi, HUXYe MU NPUBOSMMO
MeTOAMYHI pekomeHAaUii, AKi M1 po3pobunu ana ntTaxopabprk Ta NTaLHUKIB
300MapKiB..

3a HaWVMK JOCNiAKEHHAMY MAacOBE PO3MHOXeEHHS A. diaperinus 3abe3neuye
No€EfHAHHA KommieKcy dakTopis. MNepl 3a BCe, BUCOKi TemnepaTypHi NoKas-
HUKW, AKi Ha nTaxodabpurKax, Ae yTPUMYTbCA NTaxu, Nig Aaxamu, e po3m-
HOXYIOTbCsl roflybu (B NiTHIN nepiop), nepesuwytotb +30 °C. 3 iHWOro 60Ky
LbOMy Ay»Ke CMPUAE HAKOMMUUYEHHA 3HAYHOI Macu MPOARYKTIB XUTTERIANbHOCTI
nTaxiB (Kypew, rony6is, nepenenis), L0 BKIOYAE 3a/ULWIKN KOPMY, MiACTUIIKY,
nomeT, nip’'a, 3annWKN Po3bUTUX AELb, TPYNK MTALLEHAT TOLWO. AKLWO ToBLWa
NPOAYKTIB XUTTEQIANBHOCTI NTaxiB Ha NPOTA3i JOBroro nepiogy He 3a3Hae
HiSIKOro MeXaHiYHOro HaBaHTaXKEHHA, CaMe BOHa CTa€ HalKpaLimMm cy6cTpaTom
ONA NMPOXOAXEeHHA npeimariHanbHUX CTagin umx BUAIB. Mykn, Wo noTtpa-
NAATb B Li NPUMILLEHHA 3 KOPMOM, ab0 3aniTaloTb 3 OTOUYIUOrO CEpefoBULLa,
BifKNaAaTb B TOBLLY CyOCTpaTy ANUA, 3 AKMX B MeXaX JeCATU AHIB HApPOLXKY-
I0TbCA NUYNHKN. Bucoka TemnepaTypa, OCTaTOK KOPMY Ta BiICYTHICTb BOpOTriB
CNpVAE WBUAKOMY NPOXOAMKEHHIO IMYNHKAMU BCiX IMHBbOK, 3aNANbKOBYBaHHIO
i B MeXax AeKagn BiApo4»KyBaHHIO XYyKiB HOBOrO MOKONiHHA. BigpomeHi »yku,
MaCOBO MirpytoTb B Noluykax kopmy. [1pr macoBomy po3MHOXeHHi HanaaatoTb
Ha KypuaT, NTalleHAT rofy6is, nepenenaT y NpuBaTHXX NignpreMCTBaXx.

Hapaoun KoHCynbTaTMBHY AOMNOMOrY BeTepUHapPHUM MpauiBHUKamMu,
MW 3iTKHYNUCA 3 TUM, WO BOHU NPOBOAATb 3axoan 60poTbby nuwwe 3 imaro
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A. diaperinus, WwWo B OKpeMMX BuMagkKax cTaBajo NMPUUYMHOK MacoBOro na-
JeXy BupoLlyBaHoi nTuyi. He npodecioHanbHMin Nigxig 4O LbOro NMTaHHA He
[O3BOJIAE 3aXMCTUTN AOMALLUHIX NTaxiB Bif BUKOPUCTAaHHA HEAKICHOro KOpmy
Ta NPOBefEeHHs HeEOOXiAHUX 3aXOAiB WOAO 3MEHLIEHHA YMCENIbHOCTI XKYKIB.
Mepw 3a BCe HeOOXiAHO Nam’ATaTH, O MAaCOBOr0 PO3MHOXEHHA YOPHOTINOK
MOXHa He AONYCTUTU, AKLWO He AOMNYyCKaTN HaKOMMYeHHA MNPOAYKTIB IXHbOT
KUTTERIANBHOCTI, A& NPOXOAATb PO3BUTOK IXHi IMUNHKN, NANEYKN, ANLA.

[le HakonNnuyloTbCA NPOAYKTU XUTTERIANBHOCTI NTaxis? MpocTo Ha nignosi,
nig nigaoroo, NPOCMNAYNCD Y WIANHU Y/ po3flamaHi AowkKu. B cyyacHux nta-
xodabpukax Bifg HapOLKeHHA A0 326010 NTULI0 YTPUMYIOTb B NPUMILLEHHAX
3 3ai306eTOHHO Nignoroi. MPoAYKTU XUTTERIANBHOCTI BUAANAIOTb NPK
Jonomo3i TpaHcnopTepiB. Ane B MicLAX, AKi He OXOMIOE TPaHCNopPTep, TaKOXK
HaKkonuuyloTbCA BCAKi Bigxoan. Came TyT CTBOPIOKOTbCA ONTUManbHi yMOBM AnA
PO3BUTKY YOPHOTINOK, TaK AK Ha NPOTA3i MalKe TpbOX MicAUIB (CaMe CKinbKu
yacy pocTyTb KypuaTa fo 3a60t0) Liell cybcTpaT He pyHY€ETbCA.

B nonepepHi pokn J1.C. YepHein 3apeecTpoBaHi cnanaxu Lux BUAIB B
okpeMunx nTaxodpepmax KprmcbKoi Ta XepcoHcbKoi obnacTteit. Tak, y ceprnHi
micaui 1982 p. Ha [lepxnnemntaxo3aBofi «KpumMcbkuin» CakcbKoro p-Hy
KprMcbKkoi obnacTi 6yno 3apeecTpoBaHe MacoBe po3MHOXeHHA A. diaperinus
y KypuaTHuKax. BiH ke gaBaB cnanaxu B TOBLYi NPOAYKTIB XUTTEQIANBHOCTI
rony6iB Ha ropuiyax ctapux 6yauHkis m. Kueea. HeogHoKpaTHO B Yac pi3koro
OCiHHbOrO MOXO0NI0AAHHA A0 MIHYCOBUX TeMMepaTyp XyKU-YOPHOTINKN, LWYy-
Kaloun CnpuATANBMX YMOB, MaCOBO 3aMoB3anu B KBapTUPW MO BEHTUAALINHIN
cucTeMi, 3aBAakoUm TypOOT MeLlKaHLAM Ta NpauiBHUKAaM CaHCTAHLiNA.

JliTepaTypHi AaHi cBig4yaTb NPO PO3MHOXEHHA LMX YOPHOTINIOK B 3anacax
HACiHHA B 3€PHOCXOBULLAX | ONINHNLAX, NOWKOAKEHHA HUMW MOAIB Kakao,
apaxicy, a TakoX MPO HanagaHHA Ha NTalleHAT rofy6iB i XMBNEHHA Tpynamu
rony6is (Crook et al., 1980), noigaHHA Kypaunx Kniwis i 6nox (Measeges, 1974).

Mpumatoun 3a OCHOBY BULLECKA3aHe, Ta MaloyM 3a MeTy HaJaTy AONOMOrY
cneuianictam nTaxopabprk Ta NTALHUKIB 300MapKiB, MPUBOAMMO HACTYMHY
iHbopmauito.

3axoam 3acTepeKeHHsA

1. He gonyckaTtu rogisni ntaxis Ha nTaxopabpurkax, nTaxopepmax i nraw-
HMKaX 300MapkKiB 3epHOM Ta 3epPHOMPOAYKTaMU, 3apaKeHUMM XyKamn 4m nu-
YMHKaMW, Lo BigHOCATbCS Ao poay Alphitobius, Tak K BOHU 3a0pyAHIOITbCA eK-
CKpeMeHTaMu KOMaXx, IMYNHKOBUMM LIKIpKaMK Ta LWeTUHKaMM MNif Yac IMHbKMY,
IO HEraTUBHO BM/IMBAE Ha CTaH 3[0POB'A NTaxiB, 0COBNMBO MONOAHAKA. 3HU-
LLeHHA XYKiB-YOPHOTINIOK Ta IXHIX IMYMHOK Y 3€PHi MOXHa AOCArTN, BUTPU-
MaBLUK oro npu Temnepatypi +40 °C npoTtarom 20 XBUANH.
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2. lMepiognyHO BUYMLIATK MNIACTUAKY Ta HaKOMUUYeEHi NPOAYKTU
XKUTTERIANBHOCTI NTaxiB, Tak, AK CaMe BOHM € cepefoBULLEM ANA PO3BUTKY AELDb,
JINYMHOK i NANeYOK YopHOTINOK A. diaperinus. HeBgoB3i nicna BigpogXeHHA
XKYKWN MIrpytoTb B HaBKOJINWIHE cepepoBulle. PO3MHOXYOUMCb B Maci, Hana-
[aloTb Ha MTalLEeHAT.

3. 3apakeHi XyKamu i TMYMHKaMU NPOAYKTU XUTTERINbHOCTI NTaxiB nicnA
BMUMLLAHHA HEOOXiAHO 06POOUTM TOKCMUYHUMIM MpenapaTamu, 3a JONOMOroto
NPOrpiBaHHSA, MPOMOPOXKYBaHHs, ab0 BUTPUMYIOUMN NPY CUIIbHOMY 3BOJIOXKEHHI
[10 MOBHOI 3arnbeni XyKiB, TMYMHOK, SELb, NIANEYOK i TifIbKM MiCNA LbOro BUKO-
puctoByBaTV abo yTunisyBaTu.
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Pedepar

K PA3PABOTKE METO/10B MACCOBOI0 PASMHOMEHKA
KOPMOBbIX HACEKOMbIX 1N *KNBOTHbIX, COAEPMALLIUXCA
B 300MAPKAX. XYKN-YEPHOTEJTKW POJIA ALPHITOBIUS
STEPHENS, 1832

Yepuei J1. C.
NHcTnTyT 300n0rmm um. U.W. WmanbrayseHa HAH YkpawnHbl, 1. Kues, YKpanHa

Mopos 0. 0.
KueBckunin 3oonapk, r. Kues, YKkpauHa

NccnepoBanuch akonornyeckme oCo6eHHOCTM U LMKIIbl Pa3BUTUS KYKOB
IByX BupoB poga Alphitobius Steph. c uenblo ncnonb3oBaHWA NpeauMaru-
HaNbHbIX CTaAN U MMAro 3TUX KYKOB B KaUeCTBe OLHOrO 13 BUAOB 6eNKOBOro
KOpMa 418 XNBOTHbIX. JIMUMHOK XKYKOB aKTUBHO NMOeAann XMLHble HaCEKOMbIE,
MOJIOAb NayKoB, amdrbum, monoable yepenaxu, reKKOHbI, MeJikrie nTuubl. Pas-
paboTaHbl MeToAMYeCKe PeKOMeHZAUMN No ckapmnunsaHuio A. diaperinus n
A. laevigatus »1BOTHbIM 1 MpaBuia 6€30MacHOCTY NPY X Pa3BeaeHnN.
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Summary

TO DEVELOPMENT OF MASS REPRODUCTION METHODS OF FOOD
INSECTS FOR FEEDING ANIMALS IN Z0OS. BEETLES OF GENUS
ALPHITOBIUS STEPHENS, 1832

Dr. Lyubov Cherney
The Schmalhausen Institute of Zoology of NAS of Ukraine, Kiev, Ukraine

& Oksana Moroz
The Kyiv Zoo, Kyiv, Ukraine

Studied ecology and development cycles beetles 2 species of genus Alphito-
bius Stephens, 1832. in order to use the larva, the pupa and adults of these in-
sects as a protein animal feed. The larvae of beetles and worms of prey actively
insects, spiders, amphibians, young young turtles, geckos, small birds. Method-
ical recommendations on the eating A. diaperinus and A. laevigatus animals and
safety rules when they are breeding.
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MPUNOXEHWUE 1/ APPENDIX 1

CnncoK yyacTHUKOB U AOKNAAYNKOB 5-r0 MexxayHapofHoro
cemnHapa EAPA3A «becno3BoHOYHbIE B KONNEKLUAX
300MapKOB 1 MHCEKTapueB»

Participitation’s and author’s list of the 5th International
EARAZA Workshop «Invertebrates in Zoo and Insectarium

Collections»

0.11.0./Name

OpraHu3auus, ROMKHOCTD, FOPOJ, CTPaHa /
Institut, Position, City, Country

3n. noyra/ E-mail

Appnawesa EkatepuHa AnekcanapogHa
Ardasheva Ekaterina

3oonapk Yamyptuu, r. Wxesck, Poccusa
the Izhevsk Zoo, Izhevsk, Russia

zooun@yandex.ru

bactpakos AnekcaHap BaHoBuY
Bastrakov Alexander

VHcTutyT npobnem axkonorim v 3sonouum um. AH. Ce-
Bepuesa PAH, r. MockBa, Poccua

Severtsov Institute of Ecology and Evolution Problems
of RAS, Moscow, Russia

aibastrakov@gmail.com

bexeankToB AnekcaHgp Anekcah-
APOBUY, K.6.H.
Benediktov Alexander, PhD

Kad. sutomonorun, MI'Y um. M.B. lomowocosa, r. Mo-
ckBa, Poccua

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

entomology@rambler.ru,
entomology@yandex.ru

bepe3un Muxaun Bauecnasosuy
Berezin Mikhail

3aB. o1a. 3HTOMOnorum, MockoBcKkmit 300napk, r. Mo-
KkBa, Poccna

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

insect_mzoo@mail.ru

bunenko Cepreii leTpoBuy
Bilenko Sergiy

Yepkacckuit 300napk, r. Yepkaccol, YkpauHa
the Cherkasy Zoo, Cherkasy, Ukraine

Z00seminar@i.ua,
truporub@yahoo.com

bo33p Beponuka
Bozer Weronika

[poHeHckuii 300mapk, r. [pogHo, benapych
the Grodno Zoo, Grodno, Belarus

Legenda135@yandex.ru

Bynay Oneca leopruesHa
Buleu Olesya*

TomcKmil roc. yHuBepcuTer,
r. Tomck, Poccua
the Tomsk State University, Tomsk, Russia

buleu.olesya@mail.ru

BaH EBreHwit JleoHngosny
Van Evgeniy

[peacenatent oprkomuTeTa ceMuHapa,

AupekTop Yepkacckoro 3oonapka, r. Yepkaccol,
YKpanna

Chairman of the Organizing Committee,

Director of the Cherkasy Zoo, Cherkasy, Ukraine

zooparkck@mail.ru
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BaxTtuHa TaTbsiHa MuxaitnosHa
Vachtina Tatiana*

XepcoHCKwii roc. yHUBepCuTeT,
. XepcoH, YkpanHa
the Kherson State University, Kherson, Ukraine

lirusina@yandex.ru

BepwnHuHa TatbAHa AnekcaHapoBHa
Vershinina Tatiana

Cekpetapb EAPA3A, MockoBckmil 300napk, I. MockBa,
Poccua
Secretary of EARAZA, the Moscow Zoo, Moscow, Russia

earaza@mail.ru

Boittenko H0puit Bacunbesny
Voitenko Jurii

3aB. Teppapuymom, XapbKoBCKIii fenbduHapuym
«Hemop, r. XapbkoB, YkpauHa

Head of Terrarium, the Kharkiv dolphinarium «Nemo»,
Kharkiv, Ukraine

zoovojage@mail.ru

[aHnbaea TatbAHa HukonaeBHa
Ganibaeva Tatjana

3aB. o14. 3k30Tapuym, KasaHckuii 30060Tcap, T. Ka-
3aHb, Poccna
Head of Exotarium, the Kazan Zoo, Kazan, Russia

kaz-zoo@mail.ru

[atunos AnekcaHap CepreeBuy
Gatilov Alexander

MockoBckmii rop. [IBopeL AETCKOTO 1 HOLIECKOro
TBOpYecTBa, . MockBa, Poccusa

Moscow State Palace of Child and Young Creativity,
Moscow, Russia

a.s.gatilov@gmail.com

TopbyoB Oner puropbesuy, A.6.H.
Gorbunov Oleg, Dr.*

WucTuTyT npo6nem 3konorun v 3ontoumn um. A.H. Ce-
Bepuesa PAH, r. Mocksa, Poccua

Severtsov Institute of Ecology and Evolution Problems
of RAS, Moscow, Russia

gorbunov.oleg@mail.ru

[unbmyTanHoB Pyctam flky6oBuy,
4. 6.H., npod.
Gilmutdinov Rustam, prof.*

3aB. kad. natdusnonoruu,

KasaHckan roc. akaziemua BeTepUHAPHOi MeULINHbI
um. H.3. baymaHa, r. KazaHb, Poccus

Head of Patphysiology Dept.,

Bauman Kazan State Academy of Veterinary Medicine,
Kazan, Russia

[llemuesa Wpanga ViBaHoBHa
Demcheva lraida

3aB. aKBateppapuymom,
JIunewknit 300napk, Poccua
Head of Aquaterrarium, the Lipetsk Zoo, Lipetsk, Russia

mangusta@lipetsk.ru

[liokoBa Inna
Dyukova Ella

3aB. opatxepeeii, Yepkacckuit 300napk,
. Yepkaccol, YkpanHa
Head of Orangery, the Cherkasy Zoo, Cherkasy, Ukraine

ideal1000@gmail.com

3aBogHuK AnekcaHap Oennkcosiy
Zavodnik Alexandr

r. Crokronbm, LLBeuns
Stockholm, Sweden

privet12345@hotmail.
com

3aropuHckiii Auapeit Anekcanaposuy
Zagorinsky Andrew

BHUW necooacTBa 1 MexaHW3aLun NECHOro Xo3sii-
(TBa, T. [ywwKuHo, Poccusa

Russian Res. Institute for Silviculture and
Mechanization of Forestry, Pushkino, Russia

zagorinsky@mail.ru

3akypkut Oner
Zakurkin Oleg

[llupekTop BbicTaBKM babouek «dpemckiii cap», Hau.
6otaHuueckmit cag um. H. Tpuwko HAH Ykpawhbl, r.
Kues, Ykpanna

Director of Butterfly Exhibition «Garden of Eden»,
Grishko National Botanical Garden, Kyiv, Ukraine

zakurkin@mail.ru
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3opa Jllogmuna BacunbesHa
Zorya Lyudmila

YepKacckuii 300napk, r. Yepkaccol, YkpanHa
the Cherkasy Zoo, Cherkasy, Ukraine

zooparkck@mail.ru

Kucenes Cepreii Muxaiinoguy
Kiselev Sergey

3aB. ceK. 6ecno3BoHOUHbIX, ipocnaBckuii 300napk,
Poccua
Head of Invertebrate Dept., the Yaroslavl Zoo, Yaroslavl,
Russia

info@yaroslavlzoo.ru,
serg-kis@list.ru,

Konecnuk Anekcangp Bacunbesuy
Kolesnik Alexandr

3aB. 0T4. uxTmonorun, XapbkoBCKMi 300napk, T.
XapbKoB, YkpauHa

Head of Ichthyology Dept., the Kharkiv Zoo, Kharkiv,
Ukraine

kharkovzo02010@gmail.
com

Komnatuew Mpuxa BnagumuposHa
Kompaniets Irina

3aB. 0TA. MAeKonuTatLyx, Yepkacckuii 300napk, T.
Yepkaccbl, YkpanHa

Head of Mammals Dept.,

the Cherkasy Zoo, Cherkasy, Ukraine

zooparkck@mail.ru

KomnaHuesa TatbAHa BnagumuposHa

MockoBckuii 300napk, r. Mocksa, Poccus

beetle-komp@yandex.ru

Litvinceva Jelena

the Latgales Zoo, Daugavpils, Latvia

Kompantseva Tatiana* the Moscow Zoo, Moscow, Russia
KyTbs tOnus leHHapbeBHa 3aB. oTz. repnetodayHbl, possum85@mail.ru
Kutia Julia Exatepun6yprckuii 300napk, Poccua
Head of Herpetofauna Dept.,
the Ekaterinburg Zoo, Ekaterinburg, Russia
NagHos Anapeii tOpbeBuy 3am. AnpekTopa YepKacckoro 300napka, Vondal@ukr.net
Ladnov Andriy r. Yepkaccol, YkpauHa
Vice director of the Cherkasy Zoo, Cherkasy, Ukraine
JutBuHLeBa Enexa TNatranbckui 300napk, r. layraBnunc, Jlateua jelena.litvinceva@inbox.

Iv,
leandra17@inbox.lv

Nykbanues Cepreit Bnagumuposny,
K.0.H.

TomcKmit rocynapcTBeHHblil yHuBepcuTeT, T. ToMcK,
Poccus

lukyantsev@sibmail.com

Vice director of the Kazan Zoo, Kazan, Russia

Lukyantsev Sergei, PhD* the Tomsk State University, Tomsk, Russia
Manes Anekcanzp Bacunbesuy 3am. aupekTopa KasaHckoro 30060Tcaza, al.malev@mail.ru
Malev Alexander* r. KasaHb, Poccua

Mapukoga Anekcanzp Butanbesuy
Marikoda Alexander*

000 «300doHg - (nbupb, 1. Kemeposo, Poccus
Zoofund-Siberia Ltd., Kemerovo, Russia

terrarium42@inbox.ru

Mauykesuy OkcaHa ImutpuesHa

Kuesckuii 300napk, r. Kues, Ykpanna

vampire-mio@yandex.ua

Severtsov Institute of Ecology and Evolution Problems
of RAS, Moscow, Russia

Macukevich Oksana the Kyiv Zoo, Kyiv, Ukraine
MexoBa EneHa CepreeBHa, K.6.H. VHcTutyT npobnem skonorum v 3ontowum um. A.H. Ce- | elena.mehova@gmail.com
Mekhova Elena, PhD Bepuesa PAH, r. MockBa, Poccua
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Muxaitnexko AHppeit letpoBuy
Mikhaylenko Andrey

botaHuueckuii cag, MY um. M.B. JlomoHocoBa, r. Mo-
ckBa, Poccus

Moscow, Russia

Botanical garden of the Moscow State University,
Moscow, Russia

caelifera@yandex.ru

Muwypa Anzpeii Banepbesuy

[Ninpextop TMTL] «TERR.com.ua, r. Kue, YkpauHa

terr@terr.com.ua

Mischura Andrij Head of TERR.com.ua, Kyiv, Ukraine
MopetTo 3Huo, [lp. [NupekTop Kusoro my3es Hacekombix «ICANIONNG, T. | info@butterflyarc.it
Moretto Enzo, PhD Nagys, Uranua

Director of ESAPOLIS -

The Living Insects Museum, Padova, Italy
Mopo3 OkcaHa lOpbeBHa Kuesckmit 300mapk, r. Kues, Ykpauna oksmoroz@mail.ru info@
Moroz Oksana the Kyiv Zoo, Kyiv, Ukraine z0o.kiev.ua

HukuTuHa Anna AnekcanaposHa
Nikitina Alla

3amectutenb aupektopa MbOY 104 36U «CmoneH-
CKMil 300mapk», I. CMoneHck, Poccus
Vice director of the Smolensk Zoo, Smolensk, Russia

allanik1984@yandex.ru,
zoosmol@yandex.ru,

OBuapeHko Hatanus
AnekcaHppoBHa
Ovcharenko Natalia

XapbKoBcKuii 300napK, . XapbKoB, YkpanHa
the Kharkiv Zoo, Kharkiv, Ukraine

kharkovzoo2010@gmail.
com

OpnuHueBa Enexa (raHucnaBoBHa
Odintseva Elena®

000 «300¢oHz - Cubupb», r. Kemeposo, Poccus
Zoofund-Siberia Ltd., Kemerovo, Russia

terrarium42@inbox.ru

Ocvnos [laHuun Banepbesuy
Osipov Daniel

MockoBckuii 300napk, r. MockBa, Poccus
the Moscow Zoo, Moscow, Russia

spiders2000@rambler.ru,
polchok@rambler.ru

Matpywesa Maiia bopucoHa

KazaHckuit 30060Tcap, r. Kasatb, Poccus

kaz-zoo@mail.ru

Patrusheva Maja the Kazan Zoo, Kazan, Russia
MnbITHUK Onbra [poaHeHcknit 300napk, r. [poaHo, benapycb olga_plytnik@mail.ru
Plytnik Volha the Grodno Zoo, Grodno, Belarus
MynuHwb Muxannc, p. [NlupekTop Jlatranbckoro 300napka, eco@apollo.lv
Pupins Mihails, PhD* r. flayranunc, Nlatgua
Director of the Latgales Zoo, Daugavpils, Latvia
Mynuua Arkece Natranbckuii 300napk, r. layraBnunc, Nlateus eco@apollo.lv
Pupina Agnese* the Latgales Zoo, Daugavpils, Latvia
Mynuus A Natranbckuit 300napk, r. layrasnunc, Jlateusa eco@apollo.lv
Pupina Aija* the Latgales Zoo, Daugavpils, Latvia
MweHnyHbIA [mutpuii 3aB. MHCEKTaphyMOM, dmitri.psenitsnoi@
Pshenichny Dmitriy TannuHHcKmi 300napk, ICToHUA tallinnzoo.ee

Head of Insectarium, the Tallinn Zoo, Tallinn Estonia

Pycuna Nlugms OpbesHa, K.6.H.
Rusina Lidija, PhD

XepcoHcKuii roc. yHuBepauTer,
r. XepcoH, YkpauHa
the Kherson State University, Kherson, Ukraine

lirusina@yandex.ru
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Pycun AnTon MBaHoBuY
Rusin Anton

. XepcoH, YkpanHa
Kherson, Ukraine

lirusina@yandex.ru

ConaHuk ExatepuHa BnagummpoBHa
Solyanik Ekaterina*

XepcoHcKuii roc. yHuBepcuTer,
r. XepcoH, YkpauHa
the Kherson State University, Kherson, Ukraine

lirusina@yandex.ru

Tamino Gabriella

Wranua
Director of Living Butterfly Exhibition “Butterfly Arc’,
Montegrotto Terme, Italy

Cnuumu B.B. Mpe3ngent EAPA3A, npe3uneHT MockoBckoro 300- | vvspitsin@mail.ru
Spitsin Vladimir* napka, akagemunk PAEH

EARAZA Chairman, President of the Moscow Zoo,

Academician of the RANS
Cropoxyk Muxaun . Knes, Ykpauxa bogomol1991@mail.ru
Hukonaesuy Kiev, Ukraine
Storozhuk Mikhail*
Tamuro [abpuanna [Ninpextop [loma 6abouek, r. MouterpotTo Tepme, | info@butterflyarc.it

Tepac MapuHa
Teras Marina

TannnHHCKIiA 300napK, r. Tanauk, ICToHUA
the Tallinn Zoo, Tallinn, Estonia

dmitri.psenitsnoi@
tallinnzoo.ee

TkaueBa EneHa 0pbeBHa
Tkacheva Elena

3aB. cek. 6abouek, MockoBcKii 300napK,

1. MockBa, Poccus

Head of Butterflies Dept., the Moscow Zoo, Moscow,
Russia

insect_mzoo@mail.ru

Tpoxbimuyk Anpuit Trohymchuk Andri

3aB. CeK. XULLHbIX XMBOTHbIX, POBEHCKII 300MapK, T.
PoBHo, Ykpanta
Head of Carnivores Dept., Rivne Zoo, Rivne, Ukraine

andriyzoo@ukr.net

Oopecra Onugenna
Foresta Olivella*

[NinpexTop pokymeHTanbHbix Gunbmos RAI Italian
television, Wanua
Documentary Director RAI Italian television, Italy

Yebotapes Cepreii Onerosuy
Chebotarev Sergey

3aB. 014 6eCr03BOHOUHbIX, TALLUKEHTCKIIA 300MapK, T.
TawwkeHT, Y36ekunctan

Head of Invertebrate Dept., the Tashkent Zoo, Tashkent,
Uzbekistan

insect_uz@rambler.ru

YepHeit Jllobosb CepreeHa, A.6.H.
Cherney Lyubov, Dr.*

WuctutyT 300morum um. W.N. Wmanbrayzena HAH
Ykpaubl, . Knes, Ykpanxa

Schmalhausen Institute of Zoology of NAS of Ukraine,
Kiev, Ukraine

XaH Oner AnekcaHgpoBuy
Khan Oleg

3am. aupekTopa Yepkacckoro 300napka,
. Yepkaccbl, Ykpana
Vice director of the Cherkasy Zoo, Cherkasy, Ukraine

zooparkck@mail.ru

* ABTOpI)I M COaBTOPbI JOKJIAA0B, HEC IPUHUMABIINE HEITOCPEACTBEHHOI'O y4aCTUA B CC-

MUHape.

* The authors and coauthors of the reports, did not directly participate in the workshop.
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MPUNOXEHWUE 2 / APPENDIX 2

OpraHu3auUMOHHbII KOMUTET 5-ro MeXxayHapoaHOro
cemnHapa EAPA3A «becno3BoHOYHbIE B KOMEKLUAX
300MapKOB U UHCEKTapNeB»

Organizing Committee of the 5th International EARAZA
Workshop «Invertebrates in Zoo and Insectarium collections»

Bau EJI. - llpencenatenn oprkomuteTa cemiHapa,
Van Evgeniy ZAupekTop YepKacckoro ropoAckoro 3oonapka
Chairman of the Organizing Committee,
Director of the Cherkasy Zoo
Cnuuux B.B. - lpe3ugent EAPA3A, npe3ngent MockoBckoro 300napka, akagemuk PAEH
Spitsin Vladimir Chairman of the EARAZA, President of the Moscow Zoo, Academician of the RANS
NapHos A.10. - 3am. aupeKTopa YepKacckoro ropockoro 3oonapka
Ladnov Andriy Vice director of the Cherkasy Zoo
Bepwununa T.A. - Cekpetapb EAPA3A, MockoBcKIii 300MapK

Vershinina Tatiana

Secretary of EARAZA, the Moscow Zoo

Bepesux M.B. - lpencepatens Paboueli rpynnbl Mo Ha3eMHbIM 1 NPECHOBOAHBIM 6ecno3BoHouHbIM EAPA3A,

Berezin Mikhail 3aB. OTA. 3HTOMONOrMN MocKoBCKOro 300napKa
Chairman of the Working Group on Terrestrial and Freshwater Invertebrates of the EARAZA, Head
of Entomology Dept. of the Moscow Zoo

Xan 0.A. - 3am. aupekTopa Yepkacckoro 300napka

Khan Oleg Vice director of the Cherkasy Zoo

Tkauesa E.10. - 3aB. cek. 6abouek MockoBckoro 300mapka

Tkacheva Elena Head of Butterflies Dept. of the Moscow Zoo

Komnanuew U.B. - 3aB. 074 MeKonuTaloLLuX YepKacckoro ropoAckoro 30onapka

Kompaniets Irina Head of Mammals Dept. of the Cherkasy Zoo

[IiokoBa 3.B. - 3aB. OpaHXepeeli Yepkacckoro ropofcKoro 300napka

Dyukova Ella Head of Orangery of the Cherkasy Zoo

3opa J1.B. - 3007107 OTA. akBaTeppapuym Yepkacckoro ropoAckoro 300710rMYecKoro napka

Zorya Lyudmila Zoologist of Aquaterrarium Dept. of the Cherkasy Zoo

Bunenko C.I. - 300710r OTA. MNeKoNUTakLLNX HepKacckoro ropofcKkoro 300napka

Bilenko Sergiy Zoologist of Mammals Dept. of the Cherkasy Zoo
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MPUNOXEHWE 3 / APPENDIX 3

My6nukauma coopHnKoB MexayHapoaHbIX CEMUHAPOB
EAPA3A «becno3BoHOYHbIE B KOEKLUAX 300MapKOB»
B IHTepHete

On-line issues of International EARAZA Workshops
«Invertebrates in Zoo and Insectarium collections»

Ne cemuHapa / | fop nposenenus / | Ton unanua / Anpec B ceTn WHTepHet / URL:
Ne workshop Year of Publishing year

1 2001 2002 http://earaza.ru/wps/wp-content/uploads/bezpozv2002.pdf,
http://moscowzoo.ru/upload/iblock/fc3/fc301e0bd0d360b2c060c1
58th026214.pdf

2 2004 2005 http://earaza.ru/wps/wp-content/uploads/bezpozv2005.pdf,
http://moscowzoo.ru/upload/iblock/4dc/4dc2¢16ab26fff85040669
3d24ae6f17.pdf

3 2007 2008 http://earaza.ru/wps/wp-content/uploads/bezpozv2007.pdf,
http://moscowzoo.ru/upload/iblock/903/903f39b2537fd88c965ff7
41a13401b.pdf

4 2010 2011 http://earaza.ru/wps/wp-content/uploads/C78_Invertebrates4.
pdf,
http://moscowzoo.ru/upload/iblock/94f/94f1f8b529c9ccab8d81f5
5942a1af87.pdf
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