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Horoxsoctku (Collembola, Entognatha) yp6anusupoBannbix jaanmmacgros r. Kpueoro Pora. Tapa-
myk M. B., T'opoaus T. B. — MHccienoBaHbl cooOliecTBa KoIieMOOJI B 5 paifoHax ropoma c
pa3IMYHBIMU YPOBHSIMU TEXHOT€HHOTO 3arpsi3HeHMsI atMochepHOro Bo3myxa M TMOYBHL. B kaxmpom
paiioHe obciienoBaHbl 4 JlaHAIA(THO-OBITOBbIE 30HBI: TTAPKOBbIC, MPUIOPOXHBIC, KUJIbIE MAaCCHUBbI,
netckue canbl. GOHOBBIE TTOKA3aTeIM 3arpsi3HEHMsT TTOYBBI TIOJYYeHbl B CTEITHOM YYacTKe HEroJalieKy
ot ¢. Kamennoe ITose, 3a 4 kM ot ropoaa. BeisiBieHo 63 Buma komiem6oa u3 38 poaos 10 cemeiicTs.
13 BumoB, 1 poa orMeueHbl BrepBble isl YKpauHbl. Haubonee Goratbie BugaMu Oblin 2KOBTHEBbBIT
p-H (30 BumoB, 19 pomoB, 8 ceMeiicTB) M MapKoBbie 30HBI ropona (28 BumoB, 19 poaos, 6 ceMeiCTB).
MeHnbiliee pazHoobOpasue koyuiem6osn B JloarnHueBckoMm p-He (11 Bumos, 10 pomoB, 5 ceMeiicTB) u
MPUAOPOXHBIX 30HaX (13 BUOOB, 12 pomoB, 7 ceMeiCTB). AHAIN3 BUIOBOIO COCTaBa M TAKCOHOMUY-
€CKOM CTPYKTYpbI JaHAIIAMTHBIX U PErMOHAIBHBIX COOOIIECTB C MPUMEHEHUEM psila TAKCOHOMMYEC-
KUX WHJEKCOB IMO3BOJIUJ OCYLIECTBUTH OPUEHTHPOBOYHYIO KOJOrO-KJIMMATUYECKYIO OLIEHKY JIaHM-
11ahTHO-OBITOBBIX TEPPUTOPUII M pervoHoB ropoja. Ilo aKojoro-chayHUCTUYECKUM ITOKa3aTessiM
KOJUIEMOOJI YCTAHOBJIEHO, YTO CTeNeHb aHTPOIMYECKOrO BIMSIHUS CBsI3aHA C KCEPOTU3alMed MUKPO-
KJIMMaTa M OXMIaeMbiM obeqHeHreM (dayHbl, B OCOOEHHOCTH €€ T'yMUAOMUIbHON KOMIIOHEHTHI.

KrnioueBrie cioBa: HOTOXBOCTKM, COOOIIIECTBA KOJIJIEMOOJI, TaKCOHOMMYECKast CTPYKTYypa,
TAaKCOHOMUYECKUU U (bayHMCTM'—ICCKVIfI aHaJIus, JTaH,E[LHa(I)THO-GBITOBBIC 30HBbI, TEXHOTCHHOC
3arps3HEHUE.

The Springtailes (Collembola, Entognatha) of the Urbanisric Landscapes of the Kryvyj Rig City. Tara-
shchuk M. V., Horban T. V. — The collembolan associations in five city regions under different techno-
genic pollution power were investigated. The park zones, residential districts, kindergartens, roadside
zones were studied in the each region. The model data indices of soil pollution were taken in the steppe
plot near Kamjane Pole settlement, 4 km from the city of Kryvyj Rig. The 63 species of 38 genera of
10 families were found, of them 13 species and one genus for the first time in Ukraine. The most
significant special richness were demonstrated for Zhovtnevy region (30 species, 19 genera, 8 families)
and park zones (28 species, 19 genera, 6 families); the least one noted for Dovgyntsivsky region (11 spe-
cies, 10 genera, 5 families) and roadside zones (13 species, 12 genera, 7 families). The preliminary
ecological and climatic estimation of city-landscape territories and of the city regions were made using
taxonomic and faunistic analysis and several taxonomic indexes. The degree of anthropic influence may
be connected with the faunistic impoverishment especially by the humidofilic component of fauna.

Key words: springtails, collembolan associations, taxonomical structure, taxonomic and faunistic
analisys, city-landscape territories, technogenic pollution.

Beryn

JeTanbHO BMBYEHA AMHAMiKa CHHEKOJOTIYHUX TOKAa3HMKIB yrpyrnoBaHb (AKiMoB, Tapaiuyk, 1998;
Kysnenosa, 1995; Kysneuona, [Torano, 1997; Tapamyk, 1987, 1995 a; UepHoa, Ky3Herora, 1988, 1990;
IIpy6osuu, 1998, 2000; Shrubovych, 2000; Stebaeva, Sergeev, 1995; Tarastchuk, 1987), y3aranbHeHi maHi
o0 ayHH Ta eKoJIoTii KoueMOoJ y 30HaIbHUX perioHax Ykpainu (Tapaiyk, 1995 6, 1996; Kaprus® et al.,
2004; Tarastchuk, 1995) naioTh 3MOry BUKOPUCTOBYBATH LIIO TPYMY sIK 00’€KT GiOMOHITOPUHTY piZHOMAaHIT-
HUX MPOLIECiB y ekocrcTeMaXx. BUCOKMil penpoayKTUBHUI MOTEHIlial Ta CJIA0KO PO3BUMHYTI BHYTPIlLIHBOIIO-
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OYJSIiNHI MeXaHi3MM peryJsiiii YMCeTbHOCTi, 3MaTHICTh 3acelsaTé edeMepHi cyOcTpaTH € O3HaKaMU
TpeajianTailii HOTOXBICTOK UISl YCITIIITHOTO icHyBaHHS B ypboekocuctemax (KysHemosa, 1995). ¥V 3B’s3Kky 3
UM KOJIEMOOJIN € IOMiHYIOUOIO TPYIIOI0 cepell IPYHTOBUX MiKpoapTporof B ypooekocrucTemax (KysHerona,
1995; Yepnona, Kysnemona, 1988, 1990). Ponb konembos y mecTpyKuiitHUX mpoiiecax ypOOTrpyHTIB 3pocTae
Ha (poHI TPUTHIYEHHS MisUTBHOCTI OuTBIIOCTI Tpym TpyHTOBUX camnpodariB (Kysnemosa, [lotamos, 1997;
Brussaard, 1997), 1o m03BoJIsIE BUKOPUCTOBYBATH KOJIEMOOJI SIK MOJIEJIbHY TPYITy 0iOMOHITOPUHTY TSI BUB-
YeHHsI aHTPOTMIYHOTO BIUIMBY Ha €KOCUCTEMU. BUBUEHHS BIUIMBY KOMILIEKCHOTO aHTPOIIYHOTO (hakTopa Ha
yrpymnoBaHHS KosiemOon B YkpaiHi posnouanocss HemomaBHo (Kampycs, 1994; Ipy6osuu, 1998, 2000;
Shrubovych, 2000), ypbaHizoBaHi TepHUTOpii IMOTPEOYIOTH TOAATKOBOI yBarw MOCIIIHUKIB Kojemo6oi. Tomy
METOIO HAIlloi pOOOTH OYJIO MOPIBHSUIBHE MOCIIIKEHHS YIpyIoBaHb KOJEMOOJI ITi BILIMBOM aHTPOIIOIpecii
pi3HMX piBHIB. s HOCSITHEHHS IIi€l METH MOCIIIKYyBaJuCs YTrPyIOBaHHS MICHKUX IIapKiB, HacCeJIeHUX
paiioHiB, TeXHOTEHHUX 30H, OKOJIMIIb aBTOTpAC y pi3HMX paiioHax M. Kpusoro Pory.

Marepian Ta MeToau

JlocmimxeHHs MPOBOAWIN Yy HACEJIEHUX pailOHax MICTa 3 Pi3HUMU PiBHSIMU TEXHOTEHHOTO 3a0pyIHEH-
Hsl aTMochepHOro MoBiTps Ta rpyHTy: IHryneuskomy (1), dsepxuncbkomy (I1), YKosrHesomy (I11), Tep-
niscbkomy (IV) Ta JosruHuiscskomy (V). IHrynenbkuit p-H po3TalioBaHmii B MiBAEHHO-3aXiIHiil YacTHHi
micta Ha Bigctani 500 m Big [liBmeHHoro Ta 1000 M Bim HoBOKpMBOpPI3bKOro ripHU40-30aravyBajbHUX
koMOiHatiB. TepuTopist JI3epXMHCHKOTO p-Hy (LIEHTpaJbHA YacTMHA MicTa) 3HAXOAMTBLCSl Y CaHiTapHO-
3axucHiii 30Hi KpuBopisbkoro metanypriiiHoro kombiHary. JlociimkyBaHa 30Ha TepHiBCbKOTo p-HY 3HaXo-
IUTbCS Ha MiBAEHHIN okonuui micta 3a 3 kM Bin [liBHiuHOTO ripHM4o-36arayyBajbHOro Komo6iHaty. Tepu-
TOpisi JJOBrMHLIBCHKOrO p-HYy po3TaiioBaHa Ha Biactadi 500 M Bix BamHsiHOro 3aBomy. HaiimeHiun 3a0pyn-
HEHUM (YMOBHO YMCTOIO 30HOIO) BBaXXaeTbCsi KOBTHEBUU P-H, LIO 3HAXOAMTHCS Ha BiAcTaHi 22 KM Bin
METaypriifHoro KoM06iHaTy Ta He migisirae 6e3nocepeHbOMY BIUTMBY BEIMKUX MPOMUCIOBUX MiJMPUEMCTB.

KpuBuii Pir 3HaxoquThCs Ha KOPAOHI YOPHO3€MiB 3BUYAHMX Ta MiBIeHHUX. Lleit KopnoH mpoxoautb
no p. Cakcarap 110 ii BnagiHHa B [Hryneus. ¥ niBHiuHill yacTMHI MicTa MolMpeHi 3BUYAliHi YOpHO3EMHU, a
MicJsl 3MUTTS PiYOK — Y MiBAEHHIN YacTWMHI — MiBAEHHi YopHO3eMM. BMicT rymycy Ha TepuTopii MicTa B
JOCIIIKYBAHUX pailoHaX CTaHOBUTb 5—9,8%. [loBepxHeBUI IIap IPYHTY — CBiXWA cepemHiil CYNIMHOK,
IyCTO TIPOHU3aHMI KOPiHHSIM, MiACTUIKA 31e0UIbIIOro BiACyTHs. BuzHaueHHs1 (pOHOBUX MOKA3HUKIB IPYHTY
MPOBOIMJINCS HaMU 3a 4 KM Ha TiBHIYHMII CXi Bil MicTa, Ha CTETOBIi OUIsSIHIII JliBoro 6epera p. CakcaraHb,
3a 500 M Bin c¢. Kam’ssne mosie (VI paiioH ), sikuii, 3rifHO KapT poO3Moily 3a0pyAHIOBaviB, He MiANaaae min
NI IPOMUCIIOBUX MiANPUEMCTB. Y pailoHi (HOHOBUX MOKA3HUKIB IPYHT — YOPHO3EM 3BUYANHUIA, CEPEAHBO
MOTYXHUWI, CEPeNHbO TIMHUCTUN Ha JIECCOBUIHUX CYTIIMHKAX, Mae BMicT rymycy 11,2%. Bmict kuciaotopos-
YMHHUX BaXKMX MeETaJliB CTAaHOBUTL: 3aimizda — 1209,5, mapranmo — 291,9, nuHky — 21,2, Hikelo —
12,7, mini — 5,5, cBunmio — 2,3, kaamiio — 0,2 mr/m3.

3HaveHHs1 cyMapHoOro KoedilieHTy 3a0pyAHEHHS IPYHTY AOCHIIIKYBaHUX paiioHiB (Z,)' 3aimizom, Map-
TaHUEM, MifJl0, LIMHKOM, HiKeJeM, KaIMi€EM Ta CBMHLIEM 3 ypaXyBaHHSIM BMILEBKa3aHUX (DOHOBMX 3HAYEHb
CTaHOBJISATH (BIAMOBIAHO 10 HyMepalii paiioHiB) 6,16; 8.8; 6,7; 8,93; 7,12 (Bu3HaAueHi Ta po3paxoBaHi Ha
OCHOBI BJIaCHUX JOCJIIKEHb TPYHTY ).

CyMapHuii piBeHb 3a0pyaHEeHHs aTMocdepHoro nositpst (K, )’ nuiorazoBumu 3a6pyaiHuKaMu (-
JIOM, CIpUYUCTMM aHTiAPUAOM, TBOOKUCOM a30Ty, (eHOJIOM, (opMabIeriioM, CipKOBOJHEM ) CTAHOBUTb Y
cepennboMy B I paitoni 5,4; 11 — 19,7; 111 — 3,7; IV — 7,5; V — 13,9 (3a gaHUMM cTallioOHapHMUX IOCTIiB
CaHITapHO-EeMieMiOIOriYHMX PAaHOHHUX CTaHLI ).

Bin6ip rpyHTOBMX MpOO 17151 BU3HAYEHHSI KOJeMOOJ MPOBOAWIN B KOXHOMY TOCIIAXYBaHOMY paiiOHi
Ha TepuTopii 4 30H — AMTSIYOrO Caaka, XWUTJIOBOI, MPUIOPOXKHBOI Ta IMAPKOBOI 30H, a TAKOX Yy paiioHi 3a
mexeto micrta (Kam’sHe none, VI). B KoxHiii 30Hi Binbupanau rno 10 nmpo6 3 MoOBEpXHEBOroO LIApy IPYHTY
0—5 cm 0e3 migctuiku (y 3B’13KYy 3 MPUOMPAHHSIM JIMUCTSI B XUTIOBIM 30Hi). Binbip npo6 3ailicHioBaIn 3a
JIOTIOMOTOI0 IPYHTOBOTO Oypy, poboua ruiouia sikoro 78,5 cMm. [1pobu BinOupanu B TpaBHi Ha BiAKPUTUX Mic-
LISIX T 3J1aKOBOO pociuHHicTIO (Poa angustifolia, Festuca pratensis) IpOTSITOM TPbOX POKiB. BuiryyeHHs Ko-
J1IeM0OOJ1 3 IPYHTOBOI MPOOY MPOBOAMIN METOJOM TMHAMIYHOI €KCTPaKLii 3 BUKOPUCTAHHSIM TEPMOEKIIEKTOpa
TymnrpeHa Ta dikcamiero B 70%-BoMy cnupTi 3 mogaHHsM 2%-Boro riiliepuHy. Matepiaiu o6poGiieHo 3a
3araJlbHONPUIHATUMU MeToaukamu (beizoBa u ap., 1987; Meronsl..., 1975; Onpenenurtens..., 1988) i3
BUTOTOBJIEHHSIM MiKpornpenapaTiB (y pinuHi Popa).

! CTyniHb HaKONMWYEHHS eJIeMEeHTa-3a0pyaHIOBaYa B MOPiBHSIHHI 3 (DOHOM po3paxoByBayiach 3a (op-
MyJI0l0 NoKa3HKMKa aHoManbHocTi (K.) Ta cymapHoro nokasnuka (Z.) (I'anon, 2003): K, = C,/C,, ne C, —
KOHLIEHTpalis eJgeMeHTa B npobi, Mr/kr; C;, — (OHOBMI BMICT LIbOTO €JeMEHTa, MI/KT.

CymapHuii mokazHUK (Z,), 110 XxapakTepusye edeKT il rpyrnu eJeMeHTIB, po3paxoByeThCs 3a (hopmy-
Jow: Z, = ¥ K, — (n—1), 1e n — KiJIbKIiCTb €JIeMEHTIB.

2 K., po3paxoByeThcs 3a (popmyJioio, ampornoHosaHolo K. A. Bywryesolo (Bywryesa, CiyyaHko,
1979): Ky = C/IIAK, + C,/IIAK, + Cy/IIAK;, ne K, — KoediuieHT cymapHOro 3aOpyIHEHHsI aTMO-
cdepHoro nosiTps; C,,; — (akTUYHA KOHLEHTpaLis pedyoBUH B atMochepHomy mnositpi; TTIK,,; — rpa-
HUYHO JOIMYyCTUMi KOHIIEHTpallil peyoBUH B aTMOC(hEepHOMY MOBITPi, Mr/m>.
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Taoauns 1. YucenabHicTh K0JIeM0OJ B JOCHIKYBAHAX PailOHAX, THC. €K3/M?
Table 1. Numbers of springtails in the regions investigated, thous. spec./m?

IMokasHUK 3a0pyAHEHHS 30Ha DOCIiKeHHST
Paiion myl:Ty HO](BS}')H JUTCAagOK KHUTIIOBA TIPpUIOPOXKHA mapkKoBa Y CepEaAHbOMY
[nryneunkuit 6,16 5,4 4,07 5,86 1,39 3,06 3,6
JBep>XKUHCHKUIA 8,8 19,7 4,65 2,59 5,04 6,74 4,76
KosTHeBui 6,7 3,7 2,69 2,48 1,67 4,17 2,75
TepHiBcbKUi 8,93 7,5 3,50 1,41 0,46 3,09 2,12
JIOBrMHIIBCHKUIA 7,12 13,9 3,93 2,71 2,75 7,12 4,12
Kam’ssHe none 1,00 — — — — — 3,19

s ekonoro-¢ayHiCTUIHOTO aHalli3y yrpyloBaHb KOJIEeMOOJ MicTa Ta MOTo MiIpOo3milIiB 3acTOCOBaHi
TMOKAa3HUKN BUIOBOTO 0ararcTBa Ta TAKCOHOMIYHOI CTPYKTypH (CIHIiBBiZHOIIEHHS MPEACTaBICHOCTI POINH ),
IHIEKCH TaKCOHOMIYHOTO Pi3HOMAHITTS Ta TaKCOHOMIUHOi ckiagHocTi €menbsiHoBa (EwmenbsHoB, 1999;
EmenbsiHoB u ap., 1999), a Takox iHmeKc BUAOBOI Hacu4yeHocTi poauH Ta poniB (Tapariyk, 1996).

Pe3ynabraTi Ta 00roBOpeHHs

B yp6anizoBanux tepuropisx Kpusoro Pory BusiBiieHo 63 Buau koneM60i 3 38 ponis
10 poauH (T1a6:. 2, 3). 13 BuniB — Xenylla cf. humicola (Fabricius, 1780), X. acauda Gisin,
1947, Thalassaphorura cf. debilis (Moniez, 1890), Stenaphorurella cf. denisi (Bagnall,
1935), Axenyllodes caecus (Gisin, 1952), Anurida maritima (Guerin, 1839), Pratanurida cf.
cassagnaui Rusek, 1973, Coloburella vandeli Cassagnau & Delamare, 1951, Proisotoma
papillosa Stach, 1937, 1947, P. cf. najtae Selga, 1971, P. fungi Selga, 1962, P. subarctica
Gisin, 1950, Sinella cf. pulcherrima Agrell, 1939 Ta 1 pin (Coloburella) — Bin3HaueHO
Brepiie Ha Tepuropii YKpainu. OcoOnuBoi yBaru 3aciyroBytoth Coloburella vandeli
(HoBuii anst YKpainu pin), Pratanurida cf. cassagnaui (nomiOHuMiI BUI BimOMUi1 docCi 3
BHICOKOTIp’s1), Proisotoma fungi (Bucoxorip’st, Ilipenei), P. subarctica. 3HaXOmXeHHS
PIAKICHUX Ta €K30TMYHUX IPYHTOBUX BUIIB B ypOoaaHamadTax € cueundiyHuM pe3yib-
TaTOM TOCIIOAAPCHKOI MisIBHOCTI JIIOAMHU 3 PO3BEIEHHs Ta akjiMaTu3allii eK30TUYHMX
POCJIMH, KOpeHeBa CUCTeMa SIKUX MOXKe CIIYTYBAaTH JLKEPEJIOM I'PYHTOBHMX MiKpPOBCEJICHIIIB
(Weidner, 1973).

HaiiGaraTiimu 3a BUIOBUM CKJ1anoM BusiBWIKMCH pailoHn 2KosrHeBuii (11T — 30 Bu-
niB, 19 ponis, 8 poauH) Tta 3epxkuncekuii (II — 24 Buau, 18 poxis, 8§ ponuH). 3a
Ha3BaHMMM PAiOHAMM 3a KiJBKIiCTIO Bin3HaueHMX BUAIB ciaimyBanu Inrynenbkuit (1)
p-H (17 Bugis, 14 poniB, 8 pomun), TepniBcbkuit (IV) p-u (14 Bugis, 11 ponais,
6 ponnn) Ta JoBruHuiBcekuit (V) p-H (11 Bumis, 10 pomis, 5 ponun) (1aba. 2, 4). ¥
KoBTHeBoMy p-Hi Bim3HaueHo 8 i3 13 HoBux mna Ykpainu BuniB ( Thalassaphorura cf.
debilis, Stenaphorurella denisi, Axenyllodes caecus, Coloburella vandeli, Proisotoma papil-
losa, Proisotoma cf. najtae, Proisotoma fungi, Proisotoma subarctica). Y J13ep>XUHCbKOMY
p-Hi 3adikcoBaHo 4 BuIM, HOBUX mis YKpaiuu (Xenylla cf. humicola, Xenylla acauda,
Anurida maritima, Axenyllodes caecus), a mie 2 Bunu Pratanurida cf. cassagnaui, Sinella
cf. pulcherrima — y JoBruHuiBcbkoMmy p-Hi. Clig BiI3HAYMTH, IO NOKA3HUKU
BUIOBOTO GaraTcTBa palioOHIB Y 3HAYHIN Mipi BiIITOBiZaIOTh ITOKa3HWKAM 3a0pyIHEHHS
MOBITPsl i IPYHTY (3BOPOTHMIl 3B’SI30K, TaOa. 4). BUHSTOK CTAHOBUTH CHUTYaLisl y
JI3€pXUHCBKOMY P-Hi, 1€ BUSBJICHI HalBULII 3HAYEHHS MOKA3HUKIB 3a0pYAHEHHS, a
BUIOBE 0araTCTBO 3aiiMa€ Ipyry 3a 3HAYSCHHSIM MO3MIIiI0. 3a MOKa3HMKAMM 3arajabHoil
YHCEJIbHOCTI yIrpynmoBaHb KOJEMOOJI y HallloMy BUIIAAKy 3aJIeXKHOCTI Big piBHS
3a0pyJIHEHHS He crocTepiraerbcs (Tada. 1).

AHaJi3 BUOOBOIO CKJIaAy Ta TAKCOHOMIYHOI CTPYKTYpM JaHmIIa(pTHUX Ta perio-
HaJIbHUX YIPYyNoOBaHb KoyieM0OJ ypOaHi30BaHUX TEPUTOPi MO3BOJMB 3AiACHUTH
OPIEHTOBHY €KOJOTO-KJIiMaTUYHY OLIiHKY $IK JaHAIachTHO-MOOYTOBUX TiApPO3MIiiiB,
TaK i perioHiB Micra. OKpiM MOKa3HUKIB BUJAOBOI0 0araTcTBa Ta TAKCOHOMIYHOT CTPYK-
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Taoauns 2. Posnoxin BuniB Koemoou y paiionax M. Kpunii Pir (KinbkicTb BHAIB/KiNBKiCTb poziB)
Table 2. The distribution of springtails in the city regions (species number/genera number)

Bun

Paiion

KoBTHeBuit

JI3epKuH-
CbKUI

[arynens-
KUiA

TepHiB-
CbKUI

JIOBruH-
LiBCbKUI

HYPOGASTRURIDAE

Hypogastrura ( Ceratophysella) cf. succinea
Gisin, 1949

Hypogastrura ( Ceratophysella) cf. denticulata
(Bagnall, 1941)

Hypogastrura ( Ceratophysella) cf. bengtssoni
(Agren, 1904)

Hypogastrura ( Ceratophysella) sp.
Hypogastrura cf. breviempodialis (Stach, 1949)
'Xenylla cf. humicola (Fabricius, 1780)
\Xenylla acauda Gisin, 1947

Choreutinula inermis (Tullberg, 1871)
Shoettella ununguiculata (Tullberg, 1869)
Willemia anophtalma Borner, 1901, Huther,
1962

ONYCHIURIDAE

Protaphorura serbica (Loksa & Bogojevic,
1967)

Protaphorura glebata Gisin, 1952
Protaphorura cf. alborufescens (Volger, 1895)
Protaphorura sp.

! Thalassaphorura cf. debilis (Moniez, 1890)
Mesaphorura cf. krausbaueri (Borner, 1901)
Paratullbergia cf. callipygos Borner, 1902
Doutnacia xerophila Rusek, 1974
Metaphorura affinis (Borner, 1902)
Stenaphorurella quadrispina (Borner, 1901)
\Stenaphorurella cf. denisi (Bagnall, 1935)

NEANURIDAE

Neanura cf. muscorum Templeton, 1835
Friesea (Polyacanthella) afurcata Denis, 1926
| Pratanurida cf. cassagnaui Rusek, 1973
\Anurida maritima (Guerin, 1839)

ODONTELLIDAE

Axenyllodes bayeri Kseneman, 1935
|Axenyllodes caecus Gisin, 1952
Xenyllodes cf. armatus Axelson, 1903

ISOTOMIDAE

Pseudanurophorus quadriocellatus Torne, 1955
!Coloburella vandeli Cassagnau & Delamare,
1951

Pachyotoma crassicauda Tullberg, 1871

| Proisotoma papillosa Stach, 1937, 1947

| Proisotoma cf. najtae Selga, 1971

! Proisotoma fungi Selga, 1962

| Proisotoma subarctica Gisin, 1950
Proisotoma minuta Tullberg, 1871
Proisotoma cf. minima (Absolon, 1901)
Folsomides parvulus Stach, 1922

Isotomodes productus (Axelson, 1906)
Cryptopygus bipunctatus (Axelson, 1903)
Parisotoma notabilis Shaffer, 1896

Isotoma anglicana (Lubbock, 1873) s. Yosii,
1963

Isotoma cf. viridis Bourlet, 1839

Isotomiella minor (Shaffer, 1896)

(3/2)
+

+

+
+

+
(6/3)

+
+
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+

(3/2)
+

+
+
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+
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+
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+

+
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+
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+

(1/1)

+

(0)

(1/1)
+
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+

(0)
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ENTOMOBRYIDAE (5/3) (5/2) (3/2) (4/2) (4/3)
Entomobrya nivalis (Linne, 1758) South, 1961 +
Entomobrya lanuginosa (Nicolet, 1841) + + +
Entomobrya handcshini Stach, 1922 + +

Entomobrya cf. nivalis Stach, 1922 +
Entomobrya cf. marginata (Tullberg, 1871) +
Sinella humicola Brown, 1926 + +
\Sinella cf. pulcherrima Agrell, 1939 +

Orchesella cf. albofasciata Stach, 1960 +
Pseudosinella imparipunctata Gisin, 1953 + +

Pseudosinella cf. wahlgreni (Borner, 1902) + + +
Pseudosinella sexoculata Shott, 1902 +

Pseudosinella octopunctata Borner, 1901 +

Lepidocyrtus lanuginosus (Gmelin, 1788) + +

CYPHODERIDAE 0) (1/1) (1/1) (/1) 0)

Cyphoderus albinus Nicolet, 1842 + +

Cyphoderus cf. bidenticulatus (Parona, 1888) +

SMINTHURIDIDAE (1/1) (1/1) (1/1) 0) 0)

Sphaeridia pumilis (Krausbauer, 1898) + + +

KATIANNIDAE (1/1) 0) (1/1) 0) 0)

Sminthurinus niger (Lubbock, 1868) +

Gisinianus flammeolus (Gisin, 1957) Bretfeld,

1999 +

BOURLETIELLIDAE 0) 0) 0) (1/1) 0)

Deuterosminthurus cf. pallipes (Bourlet, 1843)

sensu Nayrolles, 1996 +

Bcroro
BUIIiB 30 24 17 14 11
poais 19 18 14 11 10
pPOIMH: 8 8 8 6 5

[Mpumitka: | — B, Brepile BiA3HaUYEHWI Ha TepUTOpil YKpaiHu

TypHY 3aCTOCOBaHI iHAEKCH TAKCOHOMIYHOTO Pi3HOMAaHITTS Ta TAKCOHOMIYHOI CKJIaaHO-
cti €EmenbsHoBa (Emenssnos, 1999; EmenbsaHoB u ap., 1999), a Takox iHIeKC BUIOBOI
HacuyeHocTi poarH Ta poaiB (Tapaiuyk, 1996).

TakcoHOMiYHa CTpPYKTypa 3arajJbHOro (GayHiCTUMHOIO CKJIaay HOTOXBICTOK MicTa
BUSIBIJIA MIEBHi O3HAKM 3MiH KJIiMaTy y 6iK rymiamsauii. IHaukauiiini BractuBocTi Takco-
HOMIYHOI CTPYKTypu (hbayHM, CIIIBBIIHOILIEHHSI BUAOBOIrO OaraTCTBa II€pEeBaXKAIOUUX Y
¢ayni ponuH (Isotomidae Ta Entomobryidae), oGrpyHTyBaHHS TOHSITh «TyMigo(iIbHOC-
Ti» Ta «apuaO0MiTILHOCTI» TAKCOHY IOJAHi Ta MpoaHali30BaHi HAMM Ha MPUKJIAdi perio-
HanbHUX (ayH JicoctenoBoi 30HU (Tapaiyk, 1995 6; Tarashchuk, 1995). ¥V 3araibHoMy
CITMCKY KOJIeMOOJT Haiibaratiie mpeacrasieHa rymimodiabHa ponrHa Isotomidae (16 Bu-
niB, 10 poxiB), a roioBHa apunoginbHa ponrHa Entomobryidae 6yna 3a BumoBum Oarat-
CTBOM Ha npyromy Micui (13 BumiB, 5 poniB). Pomnnu Hypogastruridae Ta Onychiuridae
(TakoxX MEeBHOIO Mipolo ryMinodinbHi) npeacrasieni 10 Ta 11 Bugamu BianosigHo. [Hu
POIVHU MaJld y 3arajbHOMY CIMCKY Bim 4 10 1 Buay (tabm. 4, 5).

TakcoHoMiyHa CTpyKTypa yrpynoBaHb HOTOXBICTOK Yy PI3HMX palioHaX MicTa BUSI-
BUJIACh HECIIOJiBaHO Pi3HOMAHITHOIO, BimoOpaxkaouyu MiKpOK/IiMaTW4YHi OCOOJMBOCTI
KOXHOTO 3 paitoHiB (Ta6u. 4, puc. 1). Tak, y )KoBTHeBOMy Ta IHryeLbkoMy paitoHax
3a BUJOBOIO HACHUYEHICTIO TIepeBaxana poauHa Isotomidae (10 ta 5 BUAiB BigIloBiZHO ).
¥ TepHiBcbkoMy Ta [OBrMHIIIBCbKOMY paiiOHaX Ha Ieplle Miclie 3a BUOOBUM Oarat-
CTBOM BuiillLIa poauHa Entomobryidae (o 4 Buau). Y JI3epXKMHCBKOMY p-Hi BUSIBJIE-
HO Hambararmo poauHy Onychiuridae (6 Buais), ponuau Hypogastruridae ta Ento-
mobryidae y 11boMy paiioHi Oy/u TpeAcTaBieHi 5 BUIAMMU.

3a mepeBakaHHSIM Y TaKCOHOMIYHOMY CIIEKTpi TOJIOBHOI TyMigO(ilbHOI POIUHU
Isotomidae y nopiBHsIHHi 3 apunodinbHoo Entomobryidae, y )KoTHeBoMmy Ta [Hrynews-
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Taoauns 3. Po3nomin BuniB komemoon y janmmagtHo-moOyToBnx 30Hax M. Kpusmii Pir (kimbkicTb

BHIIIB/KiJIbKICTb POJiB)

Table 3. The distribution of springtails in the city-landscape zones (species number/genera number)

Bun

3oHa

Kam’siHe

TrmapkKoBa nose

JUTCaIOK

JKUTIIOBa

MPUI0-
POXHA

HYPOGASTRURIDAE

Hypogastrura ( Ceratophysella) cf. succinea
Gisin, 1949

Hypogastrura ( Ceratophysella) cf. denticulata
(Bagnall, 1941)

Hypogastrura ( Ceratophysella)

cf. bengtssoni (Agren, 1904)

Hypogastrura ( Ceratophysella) sp.
Hypogastrura cf. breviempodialis (Stach, 1949)
Xenylla cf. humicola (Fabricius, 1780)
Xenylla acauda Gisin, 1947

Choreutinula inermis (Tullberg, 1871)
Shoettella ununguiculata (Tullberg, 1869)
Willemia anophtalma Borner, 1901,

Huther, 1962

ONYCHIURIDAE

Protaphorura serbica (Loksa & Bogojevic,
1967)

Protaphorura glebata Gisin, 1952
Protaphorura cf. alborufescens (Volger, 1895)
Protaphorura sp.

\Thalassaphorura cf. debilis (Moniez, 1890)
Mesaphorura cf. krausbaueri (Borner, 1901)
Paratullbergia cf. callipygos Borner, 1902
Doutnacia xerophila Rusek, 1974
Metaphorura affinis (Borner, 1902)
Stenaphorurella quadrispina (Borner, 1901)
\Stenaphorurella cf. denisi (Bagnall, 1935)

NEANURIDAE

Neanura cf. muscorum Templeton, 1835
Friesea (Polyacanthella) afurcata Denis, 1926
|Pratanurida cf. cassagnaui Rusek, 1973
\Anurida maritima (Guerin, 1839)

ODONTELLIDAE

Axenyllodes bayeri Kseneman, 1935
|Axenyllodes caecus Gisin, 1952
Xenyllodes cf. armatus Axelson, 1903

ISOTOMIDAE

Pseudanurophorus quadrioculatus Torne, 1955
!Coloburella vandeli Cassagnau & Delamare,
1951

Pachyotoma crassicauda Tullberg, 1871

| Proisotoma papillosa Stach, 1937, 1947

| Proisotoma cf. najtae Selga, 1971

! Proisotoma fungi Selga, 1962

| Proisotoma subarctica Gisin, 1950
Proisotoma minuta Tullberg, 1871
Proisotoma cf. minima (Absolon, 1901)
Folsomides parvulus Stach, 1922

Isotomodes productus (Axelson, 1906)
Cryptopygus bipunctatus (Axelson, 1903)
Isotomiella minor (Shaffer, 1896)
Parisotoma notabilis Shaffer, 1896

Isotoma anglicana (Lubbock, 1873 s. Yosii,
1963)

Isotoma cf. viridis Bourlet, 1839

(1/1) (0)

(6/4) (3/2)

(3/3) (2/2)
+

+

(0) (0)

(11/7) (5/4)
+

+++++ o+

++ +

(6/3)

+ + +

(5/3)

(1/1)

(1/1)
+

(2/2)

(3/2)

+
(2/2)

+

(1/1)

+

(2/2)
+

+
(/1)

(4/3)
+

+

(3/3)

(/1)

+

(2/2)
+

+

(/1)
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ENTOMOBRYIDAE (6/3) (3/2) (3/1) 4/3) (/1)
Entomobrya nivalis (linne, 1758) South, 1961 +

Entomobrya lanuginosa (Nicolet, 1841) + + +

Entomobrya handcshini Stach, 1922 + +

Entomobrya cf. nivalis Stach, 1922 +

Entomobrya cf. marginata (Tullberg, 1871)
Sinella humicola Brown, 1926

\Sinella cf. pulcherrima Agrell, 1939
Orchesella cf. albofasciata Stach, 1960 +
Pseudosinella imparipunctata Gisin, 1953 +
Pseudosinella cf. wahlgreni (Borner, 1902) +
Pseudosinella sexoculata Shott, 1902

Pseudosinella octopunctata Borner, 1901

Lepidocyrtus lanuginosus (Gmelin, 1788)

CYPHODERIDAE 0) 0) 2/1) (/1) 0)
Cyphoderus albinus Nicolet, 1842 +

Cyphoderus cf. bidenticulatus (Parona, 1888) +

SMINTHURIDIDAE (1/1) 0) 0) (/1) 0)
Sphaeridia pumilis (Krausbauer, 1898) + +

KATIANNIDAE 0) 0) 0) (1/1) (1/1)
Sminthurinus niger (Lubbock, 1868) +

Gisinianus flammeolus (Gisin, 1957) Bretfeld,

1999 +
BOURLETIELLIDAE 0) (/1) 0) 0) 0)
Deuterosminthurus cf. pallipes (Bourlet, 1843)

sensu Nayrolles, 1996 +

++ +

++ +

Bcroro
BUIIB 28 14 20 16 13
poais 19 11 13 14 12
pPOIMH: 6 5 7 9 7

[Mpumirka: | — Bun, Brepile BiA3HaUYEHWI Ha TEpPUTOPil YKpaiHU.

KOMY paiioHaxX BMSIBJIGHO O3HaKM TyMigHoro mikpokiimaty (10/5 ta 5/3 BimmoBimHO),
TOAI K iHII paliOHM 3a ITOKAa3HMKOM TAaKCOHOMIYHOI CTPYKTYPH XapaKTepHU3YIOThCS
Pi3HUMU CTyMeHsIMU KcepoTusauii (JoBruHuiBckuil p-H — 1/4, JI3epXXUHCbKUI p-H —
2/5, TepHiBckuii p-H — 3/4; 1a6:1. 2, 4). CHiBCTaBUBILM 1Ii XapaKTepUCTUKU 3 TTOKA3HU-
KaM{ 3arajlbHOro BHUJAOBOrO OararcTBa Ta 3a0pyAHEHHS B aHaJli3oBaHMX palloHax,
MOXEMO BiI3HAUUTU 3B’SI30K MixX (PayHiCTUYHUMMU MOKA3HUKAMU TYMiTHOCTI i HAHMXK-
YYMM 3HAYEHHSIMU 3a0pYyIHEHHS.

Cepen naHama@THO-NIOOYTOBUX TEPUTOpPiM 3a BUAOBUM 0araTCTBOM KOJIeMOOJI
rnepeBaxanu nmapkosi 3ouu (28 Buais, 19 poais, 6 poaut), gami — gurcaaku (20 BumiB,
13 pomiB, 7 pomuH), XuTjiIoBa 30Ha (16 BumiB, 14 pomiB, 9 poaWH), OKOJUII AOPIT
(13 Bugis, 12 ponis, 7 ponun) (tabm. 3, 5, puc. 2). Ha tepuropii Kam’ssHoro mosns
(VI) BusiBneHo nocuth OigHMIA BUIOBUM ckian (14 BuaiB), aje BimOip mpoO y 1ilt 30Hi
OyB emi30OMYHUI, TOMY IIOPIBHSIHHSI 3 iHIIMMM JaHAWA(GTHUMU Migpo3dilaMu €
npoobseMaTUYHUM. Y TIapKOBiii 30HI Oyno 3adikcoBaHO OUIBIIICTD HOBUX IS
TepuTopii Ykpainu BumiB (9 i3 13: Stenaphorurella denisi, Pratanurida cf. cassagnaui,
Anurida maritima, Coloburella vandeli, Proisotoma papillosa, Proisotoma cf. najtae,
Proisotoma fungi, Proisotoma subarctica, Sinella cf. pulcherrima). 3 HOBi BumM Oy
BUsIBJIEHI Ha Teputopii nutcaakiB (Xenylla humicola, Xenylla acauda, Thalassaphorura
debilis), 2 — B 30Hi okonuub nopir (Xenylla acauda, Axenyllodes caecus).

O3Haky ryMigM3anii 3a MOKa3HMKaMK TaKCOHOMIYHOI CTPYKTypu (bayHU BUSIBU-
JINCH JIUIIE Yy TTApKOBUX YIPYIMOBaHHSIX (CMiBBiIHOIIEHSI BUAOBOIO Pi3HOMAHITTS I'OJIOB-
HUX Tymimo- Ta apugodinbHoi poauH Isotomidae Ta Entomobryidae BigmopimHO —
11/6), Ta Teputopii Kam’stHoro nons (BiamosinHo 5/3), Tomdi sIK yci iHuI naHamadTHI
Miapo3aian Majlv 3CcyB y Oik apuausauii abo BUpiBHSIHI cHiBBigHOLIeHHS. Tak, y
>KUTJIOBii 30Hi 3rajaHe CHiBBiIHOIUEHHs BUSIBUJIOCH 1/4; y 30Hi autcanakiB — 2/3. Ilo
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OKOJIMLISIX AOpIir BUSIBIEHO chiBBigHOIIeHHS 1/1 (Ha (oHi 3arajibHOrO 30iMHEHHS
BUIOBOIO CKJIALY ).

[lopiBHSAHHST JOCHIAXEHUX 30H 3a BMKOPUCTAHMMM iHAEeKcaMM (30KpeMma,
TaKCOHOMIUHOTO pPi3HOMAHITTSI, TAKCOHOMIUHOI CKJIAaZHOCTI €MeNbsIHOBA, iHIEKCY
BUIOBOI HACMYEHOCTI TAaKCOHIiB) I1OKAa3aji0 IepeBary iHAEKCY BUIOBOI HACUYEHOCTI
TAKCOHIB HaJl iHIEKCOM TaKCOHOMIYHOIO Pi3HOMAHITTS. IHIEKC BMIOBOi HacMYeHOCTi
POIMH Ta POMiB OLIBII aAeKBATHO XapaKTepH3ye OaraTii Ta OimHilll yrpynoBaHHSI, Ha
BiIMiHY Bil iHAEKCY TAaKCOHOMIYHOrO Pi3HOMAHITTS, 1O AA€ HAWBMIII 3HAYECHHS IS
OimHIlIMX yrpymnmoBaHb 3a0pyAHEHUX TepuTopiii (y30iuust mopir, TepHiBCbKUiIl Ta
JIOBrMHIIIBCbKUI palloOHM ) i HAWMHMXKYI — [Jis OaraTIIMX YrpyrnoBaHb (y3arajJlbHeHUM
CMHMCOK, TMapKOBi YrpynoBaHHs, yrpynoBaHHsi 2KoBTHeBoro p-Hy) (ta6ia. 4, 5). Taxi
HECIO/iBaHI 3HAYEHHS iHAEKCY TaKCOHOMIYHOTO Pi3HOMAHITTS MOSCHIOIOThCS HOro
cneuudikolo sIK MoKa3HUKa iHQopMaLiiiHOI EMHOCTI TAKCOHIB, 3BOPOTHOIO IO €KOJIO-
rig"oi emHocTi cepenosuina (EMenbssHoB u np., 1999). Illogo nokasHuka TaKCOHOMIY-
HOI CKJIamHOCTi €MeJbsHOBa, TO Oro 3HauyeHHsSI OilbII aIeKBaTHO, MOPIBHSHO 3
IHAEKCOM pIi3HOMAHITTS, BiINOBimaJM 3araJjbHOMY BHIOBOMY OaraTCTBY yIpyIIOBaHb
paitoHiB Ta JaHAWA(GTHO-MOOYTOBMX 30H MicTa. Y psiay yrpynoBaHb paloOHiB,
PO3MIllIEHUX 3a O3HAKOWO CIaJaHHs BMJIOBOro OararcTBa, 3HAYEHHS ITOKa3HMKa
€MenbsaHoOBa (SIK i iHAEKCY HACMYEHOCTi POMIiB) N0 <«3CYHYJI0Ch» ISl Jl3epKuH-
CbKOTO p-HY, MPOJEMOHCTPYBABILIM HaibOinblue 3HaYeHHs (2,335) cepen ycix paiioH-
HUX yIrpyIloBaHb, XOU 3a BUIOBMM 0ararcTBOM liel pailoH 3aiimaB Apyre micue. Take

Taboaunsa 4. TakcoHOMIYHA CTPYKTYpa YrpynmoBaHb KoJIeM00J (3arajbHi MOKA3HMKM Ta 3HAYEHHS iHAEKCIB y
pi3HMX paiioHax MicTa (KUIBKIiCTb BUIIB/KiJIbKIiCTb POJiB)

Table 4. Taxonomical structure of the collembolan associations (species number/genera number; general
indices in the city regions)

Paiion
111 11 | v \Y
Ponuna Micro i - il -
KosrHeBuHit SCPKUH- | 1 v enbkuit | Teprisebkuit | 00 AHLIB-
CbKUU CbKHUHN
HYPOGASTRURIDAE 10/5 3/2 5/4 4/2 0 1/1
ONYCHIURIDAE 11/7 6/3 6/4 1/1 3/2 3/3
NEANURIDAE 4/4 1/1 2/2 0 2/2 2/2
ODONTELLIDAE 3/2 3/2 2/2 1/1 0 0
ISOTOMIDAE 16/10 10/6 2/2 5/5 3/3 1/1
ENTOMOBRYIDAE 13/5 5/3 5/2 3/2 4/2 4/3
CYPHODERIDAE 2/1 0 1/1 1/1 1/1 0
SMINTHURIDIDAE 1/1 1/1 1/1 1/1 0 0
KATIANNIDAE 2/2 1/1 0 1/1 0 0
BOURLETIELLIDAE 1/1 0 0 0 1/1 0
Bcworo:
BUiB 63 30 24 17 14 11
pomiB 38 19 18 14 11 10
poauH 10 8 8 8 6 5
[HIexc TakcoH. 1,301 1,410 1,461 1,522 1,507 1,513
pisHoMaHiTT H'
Innexc €menbsiHoBa 2,429 2,315 2,335 2,300 2,190 2,113
IHpekc cepenHboi BUIOBOI 7,63 5,4 3,67 4,0 3,0 4.5
HACUYEHOCTI pOANH
IHnexc cepenuboi BumoOBOi 3,25 2,71 2,75 2,5 2,5 2,0

HACHUYEHOCTi poMiB

[Toxa3HUKM 3a0pyTHEHHS:
IPYHTY Z, 6,7 8,8 6,16 8,93 7,12
nosiTpa Ky, 3,7 19,7 5,4 7,5 13,9
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Taonunsa 5. TakcoHOMiYHA CTPYKTypa YrpymoBaHb Ko0JeM00J (KiIbKIiCTb BUIB/KLJIbKICTH POiB); 3arajbHi
MOKA3HAKH TA 3HAYEHHs iHIEKCIiB y JaHImMA(THO-NOOYTOBHX MiIPO3Iiiax MicTa

Table 5. Taxonomical structure of the collembolan assotiations (species numbers/genera numbers); general
indices in the city-landscape zones

3oHa
Pomura Micto rnapkoBsa K?I}g;]ﬂeHe JWTCAAOK | XKUTJIOBA | r;)%gﬁ?a:

HYPOGASTRURIDAE 10/5 1/1 0 6/3 3/2 4/3
ONYCHIURIDAE 11/5 6/4 3/2 5/4 2/2 3/3
NEANURIDAE 4/4 3/3 2/2 1/1 1/1 1/1
ODONTELLIDAE 3/2 0 0 1/1 2/2 2/2
ISOTOMIDAE 16/10 11/7 5/4 2/2 1/1 1/1
ENTOMOBRYIDAE 13/5 6/3 3/2 3/1 4/3 1/1
CYPHODERIDAE 2 /1 0 0 2/1 1/1 0
SMINTHURIDIDAE 1/1 1/1 0 0 1/1 0
KATIANNIDAE 2/2 0 0 0 1/1 1/1
BOURLETIELLIDAE 1/1 0 1/1 0 0 0
Bceroro:

BULiB 63 28 14 20 16 13

poniB 38 19 11 13 14 12

ponuH 10 6 5 7 9 7
Innexc Takcon. pizHomanitTs H’ 1,301 1,379 1,501 1,462 1,546 1,538
Innexc €menbsaHoBa 2.429 2,240 2,122 2,236 2,349 2,243
IHnexc cepenHboi BUIOBOI HACHYEHOCTI 7,63 6,25 2,75 3,6 2,75 3,0
poaviH
Innexc cepenHboi BuIOBOi HacCMYEHOCTI 3,25 2,5 2,0 2,6 2,0 2,0
poriB

3pOCTaHHSI 3HAYEHHS TIOKa3HMKAa MOXHA TMIOSICHUTU HaWBUIIMM CTYIEHEM
BUPIBHSIHOCTI PO3IOAIIY HMUXYMX TaKCOHIB y MHOXWHI BHIIMX TaKCOHIB —
XapakKTepUCTHKA, IO € CKIAaJOBOK YAaCTUHOIO iHAeKca €MelbsiHOBA. SIK yxke Oyjo
3a3HauyeHo, M3ep>KMHCHKUN p-H AEMOHCTPYE MEBHE BMIIANiHHS i3 3arajJibHOTO pSAy
TeHICHIIi, BUSB/ISIIOYM BUCOKiI (payHICTUYHI ITOKA3HMKM Ha (POHI BHCOKOIO pPIiBHS
3a0pynHeHHs (Tabu. 4). [TosicHUTU Take SIBUIIE € 3aBIAHHSIM MaiOyTHIX TOCIiIXEeHb.
Pemita 3HaueHb iHOekca €MenbsHOBAa y 1LiJOMY BiAIIOBiZasa piBHIO BUAOBOIO
GaraTcTBa yIrpylioBaHb paiiOHIB.

st yrpynoBaHb JJaHAIIa@THO-TIOOYTOBUX TEPUTOPiil 3HAUEHHST MOKa3HUKa €Meb-
SIHOBA BUSIBWJIOCSI HAMBUILIMM y BapiaHTi YrpyrnoBaHb XWUTJI0BOI 30HU (2,349), xou 3a
03HAKOIO BUIOBOTO OaraTrcTBa 1ii yrpyIloBaHHS OyJIy Ha TpeTboMy Micui (Tadu. 5). Jluie
JIJIST y3araJlbHEHOTO MiIiChKOro YrpyIMoOBaHHSI 3HaueHHs Oyjao BuiuM (2,429). ocutb
BUCOKMM (IpyruM 3a 3Ha4YeHHsIM, 2,243) iHgekc €MeNbsiHOBAa OyB y BUMNAAKY HaitOim-
HIIlIOro yrpyloBaHHS OKoJulb gopir. Haiibarartiie yrpynoBaHHSI ITapKOBOI 30HU
MPOAEMOHCTPYBAJIO JIMIIE TPETE 3a PiBHEM 3HAUCHHSI LbOro nokasHuka (2,240). Taxi
«3CYyBU» 3HaU€Hb y OiK OiTHILLIMX yrpylOBaHb TAKOX MOXHA TMOSICHUTU CTYITiHHIO BUPiB-
HSIHOCTiI HMKYMX TaKCOHIB Ha (DOHi BUIIMX (CKJIaZoBa KOMIIOHEHTA JAHOTO iHAEKCY ).

TakuMm ymMHOM, y pe3yibTaTi IOPIBHSUIBHOTO €KOJIOro-(ayHiCTUYHOIO aHali3y
yrpynoBaHb kojeM0601 M. KprBoro Pory BusIBJI€HO 3BOPOTHill 3B’5130K (hayHiCTUUHUX
MOKAa3HUKIB 3i 3HAUEHHSIMU 3a0pYIHEHHsI I'PYHTY Ta MHOBiTps. IloKa3HUMKM 3arajabHOI
YMCEJIbHOCTI ITOAiOHOI BiINOBIIHOCTI HE BUSBILIOTH, 1O IOB’SI3aHO 31 3POCTAaHHSIM
YKUCEJIBHOCTI pPsILy BUIIB B ymoBax 3abpynHeHoro rpyHTy (KysnHeuosa, ITotamnos,
1997). ¥ 3B’s13Ky i3 3a3HaU€HUM CTBEPIKYETHCS iH(OPMATHUBHICTb 3aCTOCOBAaHUX HaMU
(ayHiCTUYHMX TOKA3HUKIB YIpyrnoBaHb HOTOXBIiCTOK (30KpeMa, BUAOBOro OaraTcTpa Ta
TaKCOHOMIYHOI CTPYKTYPH, iHAEKCIiB TAKCOHOMIYHOI CKJIQIHOCTI €MeIbsIHOBA, BUIOBOL
HACUUYEHOCTi TaKCOHIB) JJisg IIPOBEIEHHS MOHITOPUHIY €KOCHCTEM B YyMOBax



436 M. B. Tapawyx, T. B. Topbans

ypboHaBaHTaxeHHs. [llogo iHIIMX ekonoro-ayHiCTUIHUX MOKA3HUKIB YIpyloOBaHb,
Takux, SIK OiomMop(gHa CTPYKTypa, CHiBBIZHOIIEHHS rirporpedepeHayMiB, CTPYKTypa
JMIOMiHYBaHHSI TOILO, TO IXHbOMY aHaJli3y MPYCBSYEHO Hallle HACTYITHE MOBiIOMJIEHHS.
3a mornepenHiM BUCHOBKOM, BUXOASYM 3 €KOJOro-(hayHiCTUMHMX MMOKA3HUKIB yrpyrno-
BaHb KOJeMOOJI, 3pOCTaHHs CTYIIEHsI aHTPOILIYHOIO BIUIMBY, 3a0pyIHEHHS IPYHTY i MOBITPS
MOB’SI3aHUI 3i 3POCTAHHSIM KCEepOTH3allili MiKpOKJIiMaTy Ta O4iKyBaHWM 30iTHEHHSIM BUAO-
BOTO CKJIay YrpyloBaHb KOJIEMOOJ, 0COOIMBO 3a paXyHOK IryMigo(MiibHOI KOMIIOHEHTH.
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