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Hesnki ocobaupocTi 1a6opaTopHoro possenenns noroxsictok (Collembola, Entognatha) pisnnx po-
aun. Bounapenko I. B., Crapocrenko E. B., Tapamyk M. B. — Oanaiiomachust 3 peiyinTaTaMi
nepworo B YKpaiti gocpiay naGopaTopHOro Ky IbTHBYBAHHs KolcMmboa. OnicaHi acski cto-
JIOTIMHI 0COOIIBOCTI BILAID KOACMDO, 2 TAKOX 30BINILHIN BICISL T STOKA SIS SHIUCK LLIOK B
yMoBax Ja60paTopHOro KyjaLTHBYBaHHS. Businnciio ocHonHi xapuosi nepesard KoaemGo.1 pisiix
POAHH, LUO YACTKOBO AONOBHICOTb i NMIATBCPKYIOTL AaHi JiTepatypi. [MiIKpeciocThes muk-
JUBICTL  JaBOPATOPHOrO CKCMCPHMCHTY LT BHPILICKRHS PAly CKIAZNMX NUTaHb OioToril,
¢KO(i3i00TiT Ta TAKCOHOMII.

Kawouosi ciona: HOrOXBICTKH, KOJICM6B0111, ;1a60paToOpHE poiBCICIHA, KY.IbTHRYBIHHS, HijUc-
KJAAOAKH, XOPUYBAHHA.

Some Peculiarities of the Laboratory Breeding of Springtails (Collembola, Entognatha) of Different
Familics. Bondarenko I. V., Starostenko H. V., Tarashchuk M. V. — The results of the first expe-
rience on laboratory breeding of collembolans in Ukraine are discussed. Some cthological pecu-
liaritics of springtails species are described alongside the external wiew of cges and the usual habits
of cgg laying under laboratory conditions. The main food preferences of collembolans of difterent
familics are defined completing and confirming the literature data. The importance of the fabora-
tory experiment in the resolving of the complicated problems of biology, ccophysiology and tax-
onomy is emphasized.

Key words: springtails, collembolans, laboratory breeding, cgg laying. food preferences.

HacTosiiee cooBLICHHE HAMECT LebI0 O3HAKOMACHMUE ¢ MCPBLIM B YKpariie onuiToM Jabopatop-
HOTO pasBesicHis psaa (16) BHAOB HOrOXBOCTOK I MPCABAPUTCILHOTO 1AGAI0ACIsE 30 1HCKOTOPLIMIL 0CO-
GCHHOCTAMIL GHONOMMIL 1 AYTOKOIOTHIT B Aa60PaTOPIILIX YCI0BHAN. Takie onuithl B MHPOBOIT NPAKTHRE
WIVHCHIS KOAACMB0 MOCBSALUICHDLI IHHPOKOMY CMCKTPY BONPOCOB BHOTOMHMH, ayTIKOIOTHN 11 (pit3i010-
rii Baos. MitoromicacHibie J1aBopaTopHbIC HCCICAOBAHHS PACKPBLIBAIOT ACTT XKHUINCHHOMO LMK,
aMBpuotaabHoro (axsatkiH, 1969, Tyszkiewicz, 1976, Mutt ct all.. 1984) 11 noctomGproHwLILiioro
(Hale. 1965 a.b; Barra. 1976: Betsch, 1974, 1975 Betsch, Vannier. 1977: Lauga-Reyrel, 1977 Takeda,
1983 Bapuwan, 1985, 1994 Hopkin. in press) passiTis HCKOTOPLIX BHIOB, 2 TAKAC HIMCHCHIS 11apa-
MCTPOB PA3BHTHA MO IIHStHUCM PadTIIHBIX (pakTopon. Ocoboe BHEMAHIE HCCACIOBITEICH NPHBICK-
10T BONPOCH! PA3IBHTIS 11 PAIMHOKCHHS, TTOJOBOC MOBEACHHC BIAOB CTHTHOBPIOXHX HOFOXBOCTOK KaK Cil-
MOC CTOXHOC cpean Koitem6oa (Paclt, 1956; Hale, 1965 a.b; Cassagnau. 1971; Waldorf. 1975; Betsch-
Pinot, 1976, 1977, Bretfeld, 1977). OtacabHoro ynosmitHalis sacaykipsacet pabdota IMosopekoro it Beii-
uen (Pomorski. Weichsel, 1993) nocpsitucHHast “CTPOHTCILHOMY ™ NOBCACHINIO HEAABHO ONNCAHIIOTO DBit-
aa ounxnypua Hymenaphorura polonica Pomorski, 1990, xapakTepusyouerocs NckHoMTeIbILIMI Gilo-
JOTHUCCKHMIL AZANTAUMAMIL K KH3IHKH B THHoWweil apeseckie. Handoace noao packpuiTul KisHcHIILIC
uukabl Folsomia candida, Onychiurus armatus, HCKOTOPLIX BHAOB ciaecaytownx poaos: Hypogastrura,
Xenylla, Sinella, Pseudosinella, Tomocerus, Bourletiella, Heterosminthurus, Sminthurus. Mioxectno sKkene-
PHMCHTAILHBIX HCCICAOBAHINA MOCBAILUCHL! ocobeHHocTHM nuTanis (Waldorf, 1971; Joosse, Testerink,
1977; Tosi et al., 1977: Tosi, 1979; Johnson, Wellington, 1983, Bapwan, 1985; Walsh, Bolger, 1993, 1995:
Urbasek. Rusck. 1994; Draheim, Larink, 1995; Sabatini. Innocenti. 1993). Takite npo0;eMul, Kak nitgo-
Bast XHMHUCCKAN PEryasilliisl NONYIsuHoHHBIX napamerpon (dheposonnt) (Usher, Flider, 1973; Mertens et
al.. 1979: Leonard, Bradbury, 1984), pansHuie (aktopon cpeant (CteGaena, 1975; Crebacsa it ap.. 1977:
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Thibaud, 1975, 1977: Snider, 1983; Krzysztofowicz, Jura, 1995) u sarpasHcHnii (Bengtsson ct al., 1983),
KOHKYPCHTHLIC 1160 CHHOPTHUCCKHE B3AHMOOTHOLWCHHS MeXay BuaaMu koaacmbon (Longstafl, 19706;
Walsh, Bolger. 1993). cOOTHOWICHHE NAPTCHOTCHCTHMECKHX H ABYNOALIX (a3l B XIIHCHHOM UKL
(Kurup, Prabhoo. 1977: Takeda, 1983), noctombpHoHAIBHAs Mop@ooruuccKas audpeperuatins,
prIovan xetotakento (Hale, 1963¢: Mitra, 1973) u MHOTHE APYri¢ YCMCWHO PCLUAKOTCS € NIPHUMEHICHI-
CM DKCMCPHMCHTAILHOTO JabopaTopHoro mMeroaa. OAHAKO HCCMOTPSI HAd TAKOIl HCCOMHCHNLIIT HIITCpeC
K Ja60paTOpHOMY HaG/1I0ACHNIO M DKCMCPHMEHTY, D NO3IHAHUK GHog0rH, DKOogsHoa0rHn BoabItnic-
TR BUAOB KOLICMO0 CACIAHBI JNIUDL NCPBLIC WATH, MHOMHC XC BHALI OCTAIOTCH MOKA 31 11PC/C.LIMII
BHIMAHHSA, NPCHMYLWCCTBCHHO NO NPUUHMHC TPYAHOCTH PA3BCACHMUSL.

MaTtepuan u metoanka. B Haulcit pabore MBI NPHACPRUBATIICH MCTOAHK PAa3BCACHHS, NPCLTOXKC-
nubix E.Bapwan (1994) 1 XK.-M. Tu6o (Thibaud, 1970). Jas puipawnBaHis KoemMO0i1 HEMOALIOBATICH
CTCKsHHBIC Dantki (uawkyn THna [eTpn ¢ kpoiwkasmu) anamerpom 4,5 11 4 ca 1 BuicoToit 2,2 1 1.8 oM.
Ha 2Ho naweKk noMewancst runcoBo-yroabHbiit cybctpaT, npeacrasasioutnii coboit cMechk runca i ax-
TURHPOBAHHOTO Yrst B pa3anuHblx nponopuusix (9:1, 15:1, 30:1) ¢ npobuasreHnesm noaut.

BuiroHky kossieMB60a H3 MOUYBCHHBIX 00pa3uoB OCYLUICCTBASIN MO OOWMENPHHATOI MCTOAHKE B
sopoHKax THuna bepsicae-Tynsrpena. Konnenbon BeiroHsinn n uawky [letpi ¢ Bonoit, a 3atem nuidbupa-
S H3 BOAHOH TUICHKM TOHKOH KHMCTOUKONH H MOMCIUAIM B 3apaHCC MOAFOTOBICHHLIC BHOKCLI ¢ cybeTpa-
ToM, mo 10 - |5 ocobeit B Kaxayio ualky.

Ciacayst pekomcHaauun E.Bapwan (1994), 113 MaIOUINCACHHBIX BHOOB, BBUICJICHHBLIX 11} OAHOI
npo6bl. MLl (POPMHPOBATH CMCIUAIIHBIC KYILTYPbl, @ H3 MACCOBBIX BMAOB — MOHOKYILTYPULI.

3aTeM BIOKCBI ¢ KOUTEMBOMMIT MOMCLANK B DKCHKATOPDI, 1A AHO KOTOPLIX MLTHRLTH AHCTHIN-
POBAHHYIO BOAY. W 3aKPLIBLTH KPbILIKAMH A1 MOLACPXAHHS BLICOKOTO YPOBHs BAIKHOCTH, 1cobxomm-
MOro 18 GOMLLIIHCTB MOUBCHHBIX M MOBCPXHOCTHLIX BlAos HoroxpocTok (Crebaena, 1975; Thibaud,
1970). KyavTusuponatiic NpoHcXoanao MPpH HECTABUABLHBIX KOMHATHBIX Temmepatypax: ot +13,5° no
+28° C. O6wMil 1A KYALTHBHPOBAHHLIX OIOKCOB M306paXcH Ha pucyHke |.

3a nmonyroanyHblid rnepuoa vcciaeaoBaHM ObUIM C(POPMUPOBAHBI MOHOKY/b-
Typbl 12 BUnoB* KoaneMbon M3 7 ceMencTB:
1. Hypogastruridae: Ceratophysella succinea Gisin, 1949 Hypogastrura socialis Uzel,
1891

2. Onychiuridae: Protaphorura sp. (puc.2); Terradonthophora gigas Reuter, 1882;

3. Neanuridae: Neanura sp. (pnc.3);

4. lsotomidae: [sotoma rp. olivacea (Tullb., 1871), Stach,1947; Folsomia candida
(Willem, 1902), Stach, 1947;

5. Entomobryidae: Lepidocyrtus sp.; Orchesella quinquefasciata (Bourlet, 1842);

6. Sminthurididae: Sphaeridia sp.;

7. Sminthuridae: Sminthurinus bimaculatus, Axelson, 1902; Sminthurus sp.

Haubonee “nonroxumBylimMu” (CTaOUNbHLIMHU) OKA3aUCh KYJbTypbl TMNOra-
CTPYPHI, OHUXUYPHA W NpPEACTABUTENH CANTHOOPIOXHMX.

IIuranue KoJuiemboJ B ;1abopaTopubix ycaoBuax. M3 paboT pasnnuHbix nccne-
nosarteneit (Bapuwas, 1985, 1994; Thibaud, 1970, 1977; CrpuraHosa, 1980) cneayer,
4YTO KOANeMO0Oo/bl SIBASAIOTCA MNojaudaraMy, akKTUBHO MOTPeGnss pa3jaratolumecs
TKaHW PACTEHWH, MOYBEHHBIN NETPUT, CNIOPbI U rH(bl rpUOOB, 3eN1eHble BOAOPOC/IH,
OCTaTKM XHUBOTHOTO NpoHucxoxiaeHus. [Tniuesble npedepeHayMbl OTAENbHbIX BUNOB
3aBUCAT OT CTPOEHHUSI MX POTOBOTO afnmnapata U OT NPUHAIIEXHOCTH K XHU3HEHHOM
¢(opme, aganTUPOBaHHOM| K onpeneseHHbIM sipycaM obutaHus (Onpeaeanrtenb KoJj-
nembon dayHbl CCCP, 1988).

JlaGopaTopHble 3KCNMEPUMEHTbI, KOHEUHO, HE OTPAXAIOT peanbibix Tpodhue-
CKHX cBfizeit koieM0on B npupoae, HO MO3BOJSIOT NPUMEPHO YCTAHOBUTDL MHILLE-
Bble npedepeHAYMbl KYAbTHBHPYEMLIX BHUAOB.

XK.-M. Tubo, uayuyaBwnit 6uonorvio Hypogastruridae, B kauecTse oObIYHO#
NOAKOPMKHM MCNONB30BAN CyXUe NMeKapCKUe APOXOKU Saccharomyces cerevisiae, a nns
NPUMaHKK runoracTpypua (B yactHoctu, Cerafophysella engadinensis Gisin, 1949) B
NPUPOAHBLIX YCI0BUAX — KycouKHu cbipa (Thibaud, 1970). E. Bapwas npeanaraer s
KayecTBE Kopma Ans 1abopaTOpHbIX KYJALTYP MCIMO/Jb30BaTh MUTATENbHYIO Cpeny,

* M3-3a MATOUMC/ICHHOCTH OTACIBHBLIX BHAOB HAM B psae cayvacB HEC yaasloCh TOUHO BbIACHHTL HX
BHIOBYIO NPUHALICKHOCTb, T.K. AHACHOCTHKY NPHXOAHIOCH BCCTH MO XHBbIM JK3ICMMASAPaM.
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Puc. 1. O6uuii Bitx 610KCOB 151 KYJALTHBHUPOBAHHA KoaaeM6b01.

Fig. 1. General viev of the cultivation bottoms.

NPUMEHAEMYIO sl pa3BeAeHUsi Apo3ohua. DTa cpella BKIIOUACT TaKHE KOMMOICH-
Thl, KAK MaHHasl Kpyna, Nnekapckue APOXXH, caxap, arap-arap M Boia (Bapuuas,
1985, 1994).

Mbl MCMOAB3OBAIM TPHU OCHOBHLIX BUIA MNOJAKOPMKHM — CYXME€ TNECKAPCKIC
JIPOACKH, cMech JUtst nuTaHust apo3ona (cmech N1) M cmech N2, cocrosiuiylo H3
MAHHOM KpyIMbl, caxapa M ApoXokei ¢ nobasneHueMm Boabl, HO Ge3 arap-arapa. [lo-
MMMO 9TUX MOAKOPMOK KonneM0onaM npemiaraiuch pa3sHooOpa3HLIC MHILICBLIE CY-
OCTpaTbhl PACTHTENBHOTO M XHBOTHOIO NMPONCXOXAEHMS.

KopmM packiaabizany HeGONbIWMMH NOPUKSIMH (pPa3Mepbl MHLIEBOro (parse-
HTa He 6once 0.5x0,5 MM) B LieHTpe OIOKCOB ¢ NOMOLILIO NpernapoBaiIbliblX M. [1o
MCPC 3apacTaHMsl MULCAUEM KOPM 3aMEHSUIM CBEXHM, a €ro OCTATKH YOUPAJIH M-
KPOCKpeOKOM, YTOOL! rpeaynpeanTh NOsIBAEHUE TIecenIl.

B Tabsmnue 1 orpaxennl nuuiesble npedeperiilyMdpnl HEKOTOPLIX BHAOB HO-
rOXBOCTOK, HabGjlonaeMble HAMHU B JJAGOPATOPHbLIX YCIOBUAX.

[oBopsi 0 NMpPeANOYMTAEMOCTH TOIO MJIM MHOTO BMIA KOPMa, Mbl PYKOBOICT-
BOBAIMCh BH3YATbHbLIMK HAOMIOACHUSIMHU, €XENHEBHO NPOCMATPHUBAsI KYJILTVPLI 1101
OMHOKyAsipoM. TIpH ITOM YUYMTLIBAIM CKOPOCTL MOEdaHMsl KOPAMA, aKTHBHOCTL NO-
€AAHUSl B MPUCYTCTBUHU ANLTEPHATHBHOIO MHILIEBOro cvocTpaTa, obpallain BIiHMa-
HHME HA YUCJIO OCoOei, MUTAIOLLIMXCS HA JaHHOM KOpMC, Ha ciedbl moenativst cydc-
TpatTa U HaTMUMe pekannii,

N3 Tabnuusl 1 BUAHO, YTO TMNOTacTPYpUALI M OHHXWUYPHALI TIPOSIBISIIOT
CKJIOHHOCTL K MHKO(Aruy, npH 3TOM MEPBbIe OTARIOT NPEANOUTCHHE JPONKAN, i
BTOpbIC — MUUEJHIO ONeHKa 3uMHero. Protaphorura sp. n Tetradonthophora gigas ax-
THBHO MUTAIUCL U HA PACTUTENALHLIX OCTATKAX, MPUUCM OYUCBU/IIO, UTO B NHUILY
vnoTpebasiiach He caMa pacTHUTEeIbHAs KIleTyaTKa, a MUKpodIopa, pa3BHBaAIOILASICS
Ha Heit. Ocobu Protophorura sp. akTUBHO noenand KOPHEBbLIC BOJOCKH Ha KOpCIL-
KaxX NPpOPOCTKOB MIUCHULLbI.

Neanura sp. OGHAPYXHWI NULIEBYIO MPUBEPXEHIIOCTb K APCBECIHBIM OCTATKIM.
CnenoB noenaHust JIPEBECHLIX BOJIOKOH Mbl He OBMapyXWIH, UTO 11 HE MOIJIO [1pO-
H30MTH, HUcXoasl U3 cneUM@UKU cocylllero poToBoro annapara Healypua. Ckoruie-
HUe 0cobBeil Boane 3Toro cyocTpata M HlHUuHe QeKannil yKa3biBACT, OUMHAKO, 11d €10
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Tab6anua 1. IImuessie npedeperayms! HekoTopbix Braos Collembola B nabopaTopHuIX yC/0BHAX

Table 1. Food preferences of some collembolan species under laboratory conditions

Muuwessbie cybeTpaThl
Cyxue | DparMeH- BonokHa | OneHok IK3yBHH,
Buas Cumect [ Cmecn nez; ; - | AyGossik - g | CuP. - ¢
pe-| T mpo- | o | APEBECH IHMHHH MACHLIE Cono-| Tpynbl
Nel Ne2 KMe POCTKOB Hbl (10X | (MHUeNHiA, Ma KONneM-
onaa BOMIOKHa
NPOXOKH | MeHU LB cepebpuc | nnoa.Teno) 6on

Hypogastrura ++ +— ++ — — — — — — —
socialis

Ceratophysella ++ ++ ++ — — — — — — -
succinea

Protophorura sp. +- +- - +- ++ ? ++ - ++ -
Tetradonthophora ? - ? ? ++ ? ? ? ? -
gigas™

Isotoma ¢p. ? ++ +— ? ? ? - - ? +=
olivacea

1. notabilis ++ ? - ? ? ? ? ? ? —
Folsomia candida ++ ? ++ ? ? ? ? ? ? -
Neanura sp. - - +— 9 ++ ++ _ _ 9 _
Orchesella ++ ? ++ ? ? ? ? ? ? —
multifasciata **

0. flavescens +— ? +- ? ? ? ? ? K —

O. quinquefas- +- ? ++ ? ? ? ? ? +- -
ciata

Tomocerus vulgaris  +— ? — ? ? ? ? ? ? —
Sphaeridia sp. - - — ++ ++ ++ 9 2 ++ —
Sminthurinus - - - ++ ++ ++ — 2 ++ _
bimaculatus

Sminthurus sp. - - - ? ? ? ? ? ++ -
YcnosHeie o603HayeHus: “++” — aKTHUBHOe NMUTaHMe Ha cyGctparte; “+-” — cybcrpar norpebasica
NUWb B OTCYTCTBME anbTEPHAaTUBHOM nuIUM; “—” — nuTaHUe He 3apUKCHPOBaHO; “?” — NaHHBIA

nuuLesoil cybcTpaT He Npeanaraics.
* ina Tetradonthophora gigas oTMedeH cny4ail MUTaHUA Ha TUIONOBOM TeJi€ BELLEHKH.
** Ina Orchesella multifasciata oTMeueHo roeaaHue Cnop rulecCHeBbIX rPUOKOB.

OfnpeaesieHHYIO NMULIEBYIO NPHUBAEKaTeJbHOCTb. [IUTaHHe, O4EBMIHO, MPOWUCXOAUT
Ha XuaKoil ¢dpakLMM THUIOLEH OIpeBeCHHbI U Ha NMOKpbiBalollel ee Mukpodiope.

Lepidocyrtus sp. B HalleM OmbITe OTAABal NpeAnouYTeHUe AyOOBOMY omnany.
Ipu 3TOM OGHApPY>XHBANUCh Clebl MOEJaHUs CaMOW MAKOTH JHMCTa. B orcytcTBHe
3TOro KopMa BHUI Nepexoans Ha MUTAaHHE NMOABABIUMMU (parMeHTaMH cTebns muie-
HUUbl. Tpu Buaa Orchesella, HANPOTHUB, NMPOABJSUIA B HALIEM OMbITE CKIOHHOCTb K
noeAaHHIo ApoXOKeH, niecHeBbix TMdOB U cnop Ha HUX. Kpome atoro, aisa O. quin-
quefasciata OTMeuYeH cilyyail MUTAHUA Ha CJlIerka YBJIaXHEHHOW MEPTBOH ApEBECHHE.

IMpeactaBuTenu nonotpsiaa Symphypleona nposiBIIM CKJIOHHOCTb K duToda-
rMM U canpodaruu, noenasi pparMeHTbl 3eJIeHbIX YacTeH MILUEeHHLb], pa3aralolmii-
Csl pacTUTeJIbHbII MaTepynai. [ToaKopMKu, coaepXalllMe OPOXOKH, HTHOPUPOBATUCH
BCEMH TpeMsi BUAAMH CAUTHOODPIOXHX.

Haiwun HabnlogeHus 3a NUTAaHHEM H30TOMMIA B HEKOTOPOMH CTeNEeHM corjacy-
10TCs ¢ NaHHbIMK Apyrux aBropoB (Thibaud, 1977, Ctpuranosa, 1980), oTMeuaBLUH-
MH npeobiagaHue cpelAn HHUX canpo- M Mukodarnu. B onbite ¢ Folsomia candida
HaMHM OTMeYEeHO aKTMBHOE NMUTaHMe Ha cMecH N1 M cyxmx apoxokax. Ilpu aToM Ha-
6nlo1anach MHTEHCUBHas OTKJIAAKA ML C MOC/CAYIOUIMM YCMELIHBIM BhIBEAEHHEM
MOJIOAX. DTOT BU/ MO MNpaBy sBAsieTcss HanboJjiee NONyaApHLIM AJisi 1abOpaTOPHOTo
pa3BeAcHUs BUAOM KOaneMb0a U U3nobneHHbIM TeCT-06BEKTOM IS U3YYE€HHsA pa3-
JIMYHBIX XHUMHYecKUX U ¢uandeckux sosaeiicteuii (Ilotanos, 1987; Usher, Hider,
1975; Johnson, Wellington, 1983; Leonard, Bradbury, 1984; Hopkin, in press). B na-
uied KynbType Isotoma rp. olivacea, KoTopasi npocylliecTBoBaia ToJAbKo | Mecsill, Mbl
OoTMeyanu nutaHue Ha cMecH N2. Kpome Toro, 3apukcMpoBaHO noeaaHue 3K3yBU-
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€B ¥ TPynoB APYrux KosieMbon B 9TOU KyJll-
Type. 3TOT (PAKT BeCbMa YETKO AEMOHCTPUPY-
eT notpebHOCTbL BUAAa B OejiKax XWBOTHOrO
MPOUCXOXKAEHHUS.

Kpome Toro, Mbl HabamoaaIm | cayuaaii
XULWHUUCCTBA ¥ THNOrAaCTPypHa, KOIIa 0coOH
Ceratophysella succineda, caydailHo 11onasuimue
B O10KC cO Sminthurus sp., ChEH OTAOKCHIDIC
UMM sHiua.

Takum obpaszom 1adoparopiibie 11a0:110-
NEHUS 34 MUTAHWEM HOTOXBOCTOK BLISIBASIOT OC-
HOBHbIE MULUEBBIE IPEANOUTEHHS! H CBHIETE -
CTBYIOT B TMOJbL3Y 'YACTUYHOWU CICLIMLIM3AIIUH
KOJ11€MOOT PA3IMUHBIX CEMEHUCTB, AONOJHSIS 1
_ o MOATBEPXAAS OAHHbLIC JMTEPATYPbl MO ITOMY
: :fl'ar)' 'ons?gt_"g’rg'l‘l'n d"gf ﬁ:c‘"t‘)‘g:'m;ﬂ’ (4th sornipocy (Waldorf, 1971; Tosi et al., 1977; Tosi.

1979; Bapuwas, 1985).

Hexoropble 3T0N0rMuecKHe O0COOEHHOCTH KOJL1eMG0a B 1a6OpPaTOpHbIX YC/IOBUAX.
B uesom noseaeHyeckue peakLMy Koa1eM001 MOXHO OXapaKTepU30BaTh KidK IPHMHU-
TUBHbIE, YTO OODBICHAETCS, OUEBUAHO. OTHOCHUTEbHBIM ITOCTOSHCTBOM YC/IOBHIA XH3-
HHU B NOYBE U NOLCTUIIKE, a TAKXKE NPEBHOCTbIO ITOH TAKCOHOMMUECKON I'PVINbI.

Muuwesoe noscacuue. INpU NOMEWIEHHH MUIIEBOrO KOMOYKA B LCHTP
O0l0KCa, rae HAXONMAMUCh TUIOracTpypuibl, HEKOTOpOe Bpemsi npebuiBasiine 6¢3
NOAKOPMKH, Mbl HE OTMEYUIH SIPKO BbIPAXEHHDBIX TEJOTAKCHCHbBIX ABHXCHUHA K HC-
TOuHUKY nuu. Konnem6onbl coBeplialoT 10BOJALHO OecnopsiiouHble, HO, BMeCTe
C TeM, LEHTPOCTPEMHUTENbHbIE NEPEMELLUEHHUS M, CMTYCTS HEKOTOPOE BpeMsi, coGMpa-
I0TCS B MECTe HAXOXIEHUS MUTATeJbHOro cybcTpata. AHANONMYHOE MOBE/ICHWE Ha-
O/1I0AANOCH WU Yy APYTHX MccleaoBaHHbIX BMAOB. 1o Bceit BUAMMOCTH, MOMCK THLUK
vV KO/1eMOOJ CBA3aH HE CO 3pMUTENIbHLIMU, a C XeMopelenTopaMu. BpeMeHHOH HMH-
TEpBal MeXay NOMelLleHHEM KOpMa B OIOKC M €ro OGHApyXXE€HHUEM Y TMOracTpypHa
cocTansiil oT 5 no 60 MuH, a 'y Protophorura sp. nocturan uHoraa 12 4. IMocnennnii
(hakT OOBSICHSIETCH, BEPOSAATHO, TEM, UYTO AESTEAbHOCTL DAaKTEPHUAIBHOW U IPHOKOBON
MUKpodJiopbl AeNaeT NUUIEBOU CyOCTpaT NMPUBIAEKATENbHbIM IS KOAAEMOO0 TO/Nb-
KO cnycTs onpeaeneHHOe BpeMs.

Cneayer OTMETHUTb, YTO MNPH JTHTEALHOM OTCYTCTBUM MOAKOPMKM TMMOracT-
PYPHAbl CTPEMHUINUCh NOKHHYTb GIOKC, coBepluasi BepTUKalbHbIE MEpeMelleHUs TIo
CTEHKaM M MPbLKKH.

B uenomM, cpeaM pacCMOTPEeHHbLIX HaAMM BMIOB HAMOBOJLLUYID CKIOHHOCTL K
BEPTHKAIbHbIM MHUIpaUMsIM WU pacceleHU1o oOHapyxuau Hypogastrura socialis,
Ceratophysella succinea wn Isotoma rp. olivacea. Tlpencrasutenu 3HTOMOGPHUMA
(Lepidocyrtus sp., Orchesella spp.) n cmuutypun (Sminthurinus bimaculatus) oueHn
peAKO NPEeanpUHUMAIOT NONLITKU MOKUHYTL GHOKC, XOTA BpeMEHaMH B3OMpaloTcs
Ha €ro CTEHKHM. TAe AJUTCAbHOE BpEMSsI MOIYT HAXOAMTLCsI €3 ABHUXEHHUSI.

YuuTbiBasi 3TH OCOGEHHOCTH MOBeACHUsI, HEOOXOAUMO B KAXIOM KOHKpeT-
HOM ciyyae noabupath 1St KyJ1LTHUBUPOBAHMSI BIOKCHI ONpPENEIEHHOM BbICOThI, YTO-
6bl NpenoTBpaTUTL BercTBo ocobeit M cMelunBaHWe Ky.1LTYp. B HaweM civuae Bbl-
coTa 6lokca 2,2 cM Oblnia SIBHO HEAOCTATOYHOM M1 FMNOTACTPYPHA M M3OTOMMI, HO
BIIOJHE ONTUMANbHON LIS APYIrMX BUAOB.

3awnTHbie peakumnu. Lis KoiieMO0n XapakTepHbl IEMEHTDLI 3ALLMTHOTO
noseaeHus. Tak, ocobu, MMelOLIMe NPLIrATENbHYIO BMJKY, COBEPLUAIOT NPLIKKH, €C-
JIA K HUM NMPUKOCHYTHCH TOHKOH KHCTOUKOM, @ TMNOracTpypHuabl, HEAHYPHILI M OHH-
XUypHABl MOTYT, KPOME TOTO, OCYLUECTBASITL PEaKUHMH “‘3aMHMpaHUS” — B OTBET HA
NPUKOCHOBEHHE O0COOb CBOPAUYMBAETCS M HEKOTOPOE BPEMSI HAXOAMTCH 6€3 IBHXKEHMS.

Puc. 2. Ocobb Neatura sp. 4-ro auUHH-
HOTO Bo3pacTa Ha cydbecTpate Glokca.
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Y Tetradonthophora gigas npyu 1erkom
HalaBJIMBAHHM Ha MNOBEPXHOCTH TEPruTOB
BBICTYMAIOT Kanjiu 0e0BaToON XHAKOCTH C
eaKHMM 3anaxoM. Ha Tene HekoTOpbIX OCO-
06eit Protaphorura sp. TakxXe BbIAENSAIOTCS
Ny3blpbKHX NpPO3PayHONH XHUAKOCTH, YTO Ta-
KX€ pacLieHUBAETCsl HEKOTOPbIMW aBTOpa-
mu (Paclt, 1956, Bellinger, 1960, uuT. no:
Onpeaenutens Koanemoosn..., 1988) kak 3a-
LUMTHblE peakUWH, ONHAKO, MO HaueMy
MHEHHUIO, MOXET MpeacTaBisiTb CO00M yna-
JleHWe u30bITKa BJ1aru yepe3 NCeBAOLIE/UIN.

Y npeacraeuteneit Symphypleona, B

4acTHOCTH, y Megalothorax minimus, Sphae-  pyc. 2. Nonosospenas ocobb Protaphorura 6-
ridia sp. n Sminthurus sp., OTMEYaIUCb ABU-  ro JMHOYHOTO BO3pacTa.
XeHus1 4ucTku Ttena. KomnembGonbl Bpems
OT BpEMEHH YMCTUIHU NANKHU, AaHTEHHBI, TS-
XKW BEHTPaIbHOI TpYOKH, y4acTKK AOpcCaibHOM NMoBepxHOCTH Gploluka. JIobonbiT-
Ho, uTO Dicyromina minuta (oiMHOYHasi 0cobb B MOJIMKYJIbTYPE), HEOMHOKPATHO Ha-
6nlonaemMasi npyd NonoOHOM 3aHATHH, NMOCje NMpoueaypbl YACTKHM HEM3MEHHO NOro-
1wana cobpaHHYIO KaneabKy XHAKOCTH POTOBbIM OTBepcTUEM. YHCTKAa aHTEHH poOTO-
BbIMU opraHaMu (oOpabaTbiBaeMas aHTeHHa noarubanacb K poTOBOMY KOHYCy) Hab-
Jofanach Takxe U y Folsomia candida. Y nonypoMop¢hHbIX HOTOXBOCTOK Mbl HE Ha-
on1o00anM NoAOGHbIX ABUXKEHHWIt. YUnTbIBas 3TOT (paKT, Mbl peKOMeHAyeM O0cOBeHHO
TLIATENBHO CAEAUTH 3a YUCTOTOM B OlOKCax, A€ COAEpXATCH FMNoracTpypuibl, Hea-
HYpUIbl 1 OHUXHUYPHADBI, T. K. FPUOHOH MULEIUI, ObICTPO NOKPLIBAIOLWIMNIA MOBEpPX-
HOCTb cyOcTpaTa, CMJIbHO HQMMAaeT Ha JIalNKW, aHTEHHbI, LETUHKH, YTO MHOrAa
NPUMBOAUT K rubenu ocobeit.

ABuratenbHas aKkTUBHOCTbL. [Ipu npsiMoM oceellleHUH Blokca GUHOKYIA-
PDHO#H naMnoil oTMeYyanoch MOBbILLIEHHE NBUraTeJIbHOW aKTUBHOCTH Koinembo, yto,
OYEBUIHO, SIBISAETCA peakUMel He TONbKO Ha CBET, HO M Ha NOBbLILIEHUE TEMIIEpaTy-
pbl. Ilo naHHbIM XK.-M. Tu6o (Thibaud, 1970), ans runoracTpypyia XapakTepHbI ne-
pHOAb!l HEMOABMXXHOCTH OTIAENbHBIX O0CODOEi, YTO CBSI3aHO C JIMHbKAMM WM NMOATroTO-
BKO# Kk siuekianke. Haiy Ha6nioneHUs NoATBEPXIAIOT CMPaBeAIMBOCTb 3TUX JaH-
HbIX He Tonabko ansa Hypogastruridae, Ho W nnsi npeactaBuTenei Apyrux CEMeEHCTB, y
KOTOPbIX NMEPHOObl aKTUBHOCTH YepenyloTcsl ¢ NepHodaMH HEMOABWIKHOCTH.

HHTepecHo, 4TO B OTCYTCTBMHY MOOKOPMKH, BOKPYr KOTOPOH OOBIYHO MPOMCXO-
INT POKYCHUpPOBKa Bcex ocobei, pa3Hble BUbI BenyT ceGst mo-pa3HoMy. I'unoracTpypm-
Abl, OHUXHYPHAbI, 3HTOMOOPUMAB!I U U3OTOMMABI MPEANOYMUTAIOT MEPEABUIaTbCS BAOIb
CTEHOK, MPEeACTaBUTENN CIUTHOOPIOXMX GecnopsiaioyHO MUIPHUPYIOT MO BCEH NOBEPXHO-
cTu 610kca, a ocobn Neanura sp. 3aGMBaIOTCS B MMKPOTPELLMHbI cybcTpara. Boobiie,
Neanura sp. BesieT 60siee CKPBLITHbIN 00pa3 XHU3HHU MO CPaBHEHHUIO C APYTHMH Habmio-
[laéMbIMM BMAAMHU: OCOOM NMpeaAnoYyMTaloT CKpbiBaThCs Noi ¢pparMEHTaMH KOPbl, JIKCTO-
BbIX IUTACTUHOK, 3a0MBalOTCA MEXAY BOJOKHAMM APEBECUHBbI W NMPAYYTCH B LUEIAX CyO-
cTpata. JIMb JMYMHKY PaHHUX CTAAMil 3TOTO BHAA MNPOABISUIA HEKOTOPYIO CKJIOH-
HOCTb K CBOOOIHOMY MNeEpeMeLLEeHHI0 Mo cyOocTpaTy 610KCca, BEPOSATHO, C pacCe/INTesb-
HOi1 Lenbio. Y13 3Toro MoXHO NpeanosioXuThb, YTO B MPHPOAE PacCeNUTENbHbIE MUIPa-
UMW HEAHYDHI COBEPLUAIOTCS NPEMMYLLECTBEHHO HEMOJIOBO3pE/bIMU OCODAMH.

B uenom, HaubGonbluas ABUraTe/lbHasi aKTHBHOCTb CpellM paCCMOTPEHHbIX ce-
MEWCTB mpucylla 3HToMoOpuuaaM: ocobu Lepidocyrtus sp., Tomocerus vulgaris npu
NpPAMOM OCBELLUEHUH CTPEMHUTENbHO MepeABUraluch Mo OloKCy, coBeplias pe3Kue
IBUXEHUA TOJIOBOM M BCEM TEJIOM, TAKXKE 4YacTble CKa4KH Ha 3HAYMTEJbHbIE pacc-
TOSIHWA, NMOCTOAHHO OLUYNbiBag aHTEHHaMM ApYr Apyra U cybcTpar.

Fig. 1. Speciment of Protaphorura (6th instar).
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HexoTophie ocoOeHHOCTH OoTKnaaku suu. M3 HabBnonaeMbix HaMH B
J1a60paTOPHLIX YCAOBUSAX BUAOB HaM yaanoch (UKCHPOBATh SIMLEKIANKH TOJNbLKO Y
neBsTH. B Tabnuue 2 Mbl NPpUBOAMM HEKOTOPblE JaHHbIE O BHELUHEM BHIE M JIOKa-
JIU3aLUMH ARLEKIAN0K Y padIMuHbIX BUAOB KomaeMbon.

Kak BMOIHO M3 Tabauubl 2, NpeAcTaBUTENH ModypoMopdHbIX KoaneMooi
MPEeANOYMUTAIOT “KYYHYIO0” OTKJIAOKy ML, a SHTOMOOPHUABI U CIAMTHOOpPIOXHE OT-
KJ1adblBalOT OAMHOYHbIE AHLa, UCMO/b3Ysl, B HEKOTOPBIX Cyyasix, MJIOCKHE MOBEpX-
HOCTH JIMCTOBBIX [U1aCTMHOK, KaK 3To nenaet Sphaeridia sp. n Sminthurinus bimacu-
latus. OT™MeveHo, 4TO Sminthurinus sp., kak u apyrue Symphypleona (Onpenenu-
TeNb ..., 1988), moxkpoiBaeT fiiLa C/NOEM XHMIAKHX 3KCKPEMEHTOB M BbIKATBIBAET KX
Mo NMOBepXHOCTH cybcTpaTta. B peaynbrate oOpasyeTcsi 3alUMTHasi MAEHKA, Npeno-
XpaHAoLaa AHla OT BbLICLIXaHHSA.

Ona nonyyeHUss MOHOBHIAOBBIX KYJIbTYP HEOOXONMMO MnepeHeceHHe sihleKa-
JOK B OTAEAbHbIE OIOKCbHl C MOMOILUbLID TOHKOI npenapoBaibHoi urabl (Thibaud,
1970). B xoae HabnoAeHHI CKaablBaeTCA BMeYaT/JeHHUE, YTO H30JMPOBaHHbIE CBE-
XHe ANleKIanKy runoractpypua 6osiee noaBepxeHbl 3apacTaHMI0O MHULUEIHEM (a,
cleaoBaTeNbHO, U THOeNH), YeM Te, KOTOpble ObIIM H30NHUPOBAHb! Y€ K MOMEHTY
NMOSAIRIEHHUA Y SIML IMa3HbIX 3a4aTKOB, NpUMepHO Ha 10—11 aeHb pasBuTHsA. Boamo-
XHO, YTO NMPUCYTCTBUE B OI0OKCE B3POC/bIX OCOOE YaCTUYHO YTHETAET Pa3BUTHE MU-
LEAHUs B pe3yabTaTe NMOCTOSIHHOIO MEXaHHMYECKOTo NOBpPeXAEHUA MPUOHBIX rnd.

PuTyanusupoBaHHoe noBeaeHue. Y HabmomaeMblX HAMM BHIOB KOHTa-
KTbl MeXIy 0c0O0siMM ObINY CBEAEHbI, B OCHOBHOM, K OUIYNbIBAaHUIO APYT ApPYyra aH-
TEeHHaMH M K ABMXXEHHIO U30eraHMs - Npu CAy4ahHOM CTONKHOBEHHWM ABYX Ocobeil.
Hanpumep, HauGonbuias “KOMMyHHKaOenbHOCTL' Oblla OTMeyeHa Yy ocobeit
Lepidocyrtus sp., KOTOpble MOCTOAHHO OLLYNBIBAIOT APYr Apyra aHTEHHaMM W npei-
MOYMTAIOT AEPXKATbCsl arperMpoBaHHO. To xe xapaktepHo U ansa Folsomia candida,
KOTOpble, NMOMHUMO OLUYNbIBAHWUS NOAPAarvMBalOIMMH AHTEHHAMM, 4acTO KacaloTcs
Ipyr Apyra poTOBbIMH OpraHaMu, BbITAHYB UX Briepen. IIpn 3ToM HaGatonaeTcs cha-
6aa peakuus u3beraHus y oOllyNnbiBaeMoi ocoOM, KOTOopasi, HEMHOIO NMepeMeCTHB-
LUKCh, BCKOpPE BO3BpalLlaeTCA K NpeXHeMy ckormaeHuio. OyeBHMAHO, cn1aboe pa3Bu-
THe 60 NMoJIHOe OTCYTCTBME, KakK B cnyyae ¢ F. candida, 3puTeNlbHbIX aHANN3aTO-

Tabauwua 2. Jlokamm3auua silleKnaok H BHEWHHNA BHA AL Y HEKOTOPBIX BUIOB KO;L1eMGON

T able 2. Localization of egg laying and extemnal view of eggs in some Collembolan species

Buani I Jloxannlaunna aiuexnanok l BHEWHMWII BUA M YHNCIO HHU B KNaaKe
Ceratophysella Y creHok 6Giokca, pexe — B yrnybneHusx v Slitua xentomato-6ennle, GnecTHME, CKAEEHBI MCXKNY
succinea wennx cyberpar cobo#, ot 2 1o 30 WT. ¥ OAHOI KNanke, pexe —

) OJAMHOYHbBIE
Hypogastrura To xe To xe
socialis
Protaphorura sp. To xe To xe. Ho uncno snU B xNaake — ot | g0 20 wT.
Neanura sp. JlokanuauposaHbl NOA KYCOYKAMH KOPHI, KpynHble rpstaHoBaTo-MON0UMHO-6ensble sitla b 0aHO#

NO6AU3OCTH OT CKOMNEHHUH NONOBOIPEAKX H Knaake 5-10 wr.
IOBEHUBHBIX 0cobeil.

Folsomia Y cTeHok 610Kca, B yrnyGneHHax v weanx  Situa nocne oTknanku moaouHo-6eaute, Ha che-
candida cybcTparta. DYOWHIl ACHb XEATEIOT, GN1eCTHIUHE, CKACEHBI MCXILY
coboit, oT 5 10 40 WT. B OAHOK KianKe
Orchesella Paa6pocaHul no nmoBepxHocTH cybcTpaTta Situa MonouHo-6¢ible, B NIEPBbIE TPH JIHS BaccTsWME,
quinquefasciata  B61M3K cyxux cTebnci anaka. OAMHO'KBLIC. 32 AeHb A0 BLUTYTIACHHS NOKPLITHE
BONOCKAMH H CNErka YBENHUIHIKIIOTCH B pa3Mepax
Sphaeridia sp.  TIpukieeHbl csepxy Ha JIMCTOBLIE Alitua polosatuie, 6aecTHIUME, CAETKA NPHATIOCHYTBIC,
U1aCTHHKH AnaKkos, nyba PacnoNoXeHbI NOOAHHOMKE HAKH Napamn
Sminthurinus To xe To xe
bimaculatus
Sminthurus sp. Pa3bpocaHbl no Bceit MOBEPXHOCTH Sliua MaToBbie, HMEIOT TOHKYIO CKYALNTYPY, NOKPbIThbI
cybctpara HATMTMLHMMH 4YaCTULIAMKU CYDCTPATA, OAMHOUHBIC, PEXC

— napHble
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pPOB HE MO3BOJISIET HOrOXBOCTKAM HMCMOJIb30BaTh KAKHE-TO CJIOXHbIE (OPMbl BH3Yy-
ATbHOM KOMMYHMKALIHUH.

OnHako, y npeacraButeneit Symphypleona uccienosatenu 0TMeEYaloT A0BOJb-
HO CNOXHbie (GOpMBI NOAOBOro MOBEAECHHS NMPH OTKJAldKe cnepmMaTodopoB, BKIIO-
yawowme anemeHTbl “yxaxusaHua’ (Paclt, 1956; Betsch, 1974; Betsh-Pinot, 1976,
1977; Bretfeld, 1977). Mbl TakXXe OTMETHJIN PUTYAIN3UPOBAHHOE MOBEAECHHE y On-
HOW M3 caMOK Sphaeridia sp.: B OTBET Ha CTpeMHUTENIbHOE NpUOAMXKEHHE caMLa OHa
NpPHUIIOAHSIA CBOE OPIOLIKO Haa cybGcTpaTOM, BBITAHYNAA BBEPX aHTEHHBI H CTana co-
BepllaTh BUOpHpPYIOLLIHE NBUXXEeHUR BceM TejoM. Camel ObicTpo peTHpoBaics. He
MCKJIIOMEHO, YTO B AaHHOM cjy4ae Mbl Habmoaanu ¢parMeHT WIM BapHaHT MOJO-
BOTO NMOBEAEHMUS.

B 3aknioyeHne HEOOXONHMO OTMETHTDb, YTO IKOJOTHYECKHE U ITONIOTHYECKHE
NPU3HAKH WIPAIOT [aNeKo He MOCJEAHION POJib B CUCTEMAaTHKE W (PUIOreHeTHKe
opranu3moB. Kak cuutaetr M. C. I'nnsapos (1974),”...Ha HayanbHOM cTtaauu andde-
peHUHALHMK BUAOB MMEHHO 3KOJOTHYECKHE pa3IMyMUs, U3MEHEHHUs OTHOLIEHHi co
cpenor M CBSI3aHHbIE C 3TUM M3MEHEHHsl MOBENeHMs] OKa3blBalOTCA TOMUKOM K M-
BepreHUMn ¢opmMm, K BuaoobpazoBaHuio”. B 3TOM njaHe BecbMa AIOGOMNbITHOM
npeacrapiasieTcsl JlabopaTopHasi NMOCTAHOBKA MOHOBHMAOBbBIX KYJbTYD M CMeELLAHHbIX
KYAbTYp 6M3KUX BHAOB KOJIJIEMOOJI, YTO MOMOXET MCC/IE10BATENsAAM B PELIEHHH lie-
JIOrO psila CUCTEMATHYECKHX U (PUJIOreHETHYECKUX BOMPOCOB.
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