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[IpupoHi pecypcu € OAHUM 13 HAMBAXKIIUBIIIMX JKEPET, BIJl AKUX 3aJICKUTh
icHyBaHHA JioAcTBa. [IpobOnema pallioHAIBHOTO BUKOPHUCTAHHS MPHUPOIHUX
pecypciB 3aBxkau OyJia Ta 3aJUIIAETHCS HUHI HAJ3BUYAMHO BaXKIMBOIO, OCOOJIHMBO
JUTSL TIPOMHCIIOBUX PETiOHIB YKpaiHU. 3 OTJisily Ha HAYKOBO-TEXHIYHHM IMporpec,
CTPIMKHH  COILIIaIbHO-€KOHOMIYHUNM  MIAWOM,  I1HAYCTpiaibHy  €KCIIaHCilo,
ypOaHizalito Ta 30UIBIICHHS YHUCETbHOCTI HACEJICHHS, PIBEHb BHUKOPUCTAHHS
pecypciB, 30KkpemMa MiHEpallbHUX, O€3YNMUHHO 3POCTAE.

ExoHomiuHMI 1 coIllalbHUI MpOTpec Haiioi JaepkaBu Oarato B YOMY
3aJIEKUTH B1J] TIPHUYOJ00YBHOT MPOMHUCIOBOCTI. BU10OYyTOK KOPUCHUX KOTAIUH
3aBla€ 3HAYHOTO 30WUTKY 3€MENbHUM pecypcaM, a BHKOPHCTAHHS TaKHX
NPUPOJHUX PECYPCIB ICTOTHO TOPYIIy€E €KOJIOTIYHY CHUTyallil0 B KpaiHi,
3YMOBIIIOIOYH PaJIMKaIbHE TEPETBOPEHHS MEPBUHHOTO penbedy Ta MOIIKOIKEHHS
POCIMHHOTO TMOKpUBY. BBakaemMo 3a JOLJIBHE pO3MISIAATH TIPHUYOJIO00YBHY
MIPOMHUCIIOBICTD 1 ypOaHi3aIliio sIK rajxy3i eKOHOMIYHOI JiSTTbHOCTI, 110 3/IIACHIOIOTh
HEraTUBHUM BIUIMB Ha NPUPOJHI ekocucteMu. [IpoTe us mpobiema 3/1e011bI10r0
BUPIIIYETHCS IUISXOM peami3ailii KOMIUIEKCY PI3HHX 3aXOJiB, Cepell SKUX:
BUKOPUCTAHHA Ha TEPUTOpIi paloHy TEXHOJIOTIYHMX CXEM pEeKyJbTHUBAIll,
YTBOPEHHSI Ha 3allJlaHOBaH1i MOBEPXHI BUAOOYTKY BiJBaJiB, TaK 3BAHUX HACUITHUX
IPYHTIB — TEXHO3EMIB.

VY nucepraniiiHoMy HMOCHIKEHHI 3IIMCHEHO aHami3 (axoBux mpaib 3
MUTaHb BUBYCHHSI IMAPaMETPiB, YMOB Ta €KOJOTIYHUX XaPAKTEPUCTHK TEXHO3EMIB,

IO J03BOJISIE HATOJOCUTH HAa HEIOCTATHbOMY BHCBITJIEHHI CHelM(IKH ITYYHUX



IPYHTONOAIOHUX KOHCTPYKIINA. VY 3B’A3Ky 3 UMM 3alpONOHOBAaHO aHaJi3
TEXHO3EMIB 3 YypaxyBaHHSIM (DI3UKO-XIMIYHUX TMapameTpiB, M0 CHPHUATHME
BUSIBIICHHIO JIIMITYIOUMX (aKTOpiB, SIKI CTPUMYIOTh NPOLEC PEKyJIbTUBAII]
MOPYIICHUX 3EMEb.

OpHiero 3 akTyaJbHUX TPOOJIEM Cy4acHOi HAyKH € CTBOPEHHS CHeEIllaIbHUX
TEXHOJOT1M 1 METO/IB, 10 MOJIMIIYIOTh O10JOTIYHY MPOIYKTUBHICTH €KOCHUCTEM,
OCKIJIBKM CaM€ BOHU 3a0e3MeuyloTh MIATPUMAHHSA €KOJIOTIYHOTO TIPOLECY,
3YMOBIIIOIOTH Pi3HI 010r€0IEHOTUYHI 3B S3KH, MOJIMIIYIOTh O10MPOTYKTUBHICTD B
exocucreMax. KokeH 3 Bullle 3a3HAYCHMX AacCMeKTiB HAJa€ MOXKIUBICTh
CTBEP/KYBAaTH, 110 MUTAHHA JOCTIXKEHHS yTPYNOBaHb HA36MHUX MIKPOMOJIIOCKIB
Ha NITYYHUX IPYHTONMOAIOHUX KOHCTPYKIISIX — TEXHO3EMaxX Ta B MEXaxX MICBKOIO
Ja"AmwapTy NoTpedye IPyHTOBHOTO ONPAIFOBAHHS.

Merta aucepTalliitHoi poOOTH TOJISITa€ B OIIHII OpraHi3allii eKOJOTTYHUX HIIII
HA3eMHHUX MIKPOMOJIIOCKIB 1]l BIUIMBOM PEKYJIbTHUBALli Ta pekpearii. ¥ mporueci
peanizaiii MOCTaBIEHOI METH OyJIO peasi30BaHO TakKi 3aBJaHHS: BCTAHOBIICHO
BUJOBUM CKJIaJ, yIPYNMOBaHb HA3eMHUX MIKPOMOJIOCKIB Yy aHTPOMOTEHHO
TpaHC(OPMOBAHUX €KOCHCTEMAax, a caMeé Ha TEXHO3eMax Ta Ha JUISHLI
peKpeariiHoro MpU3HAYCHHS, BU3HAYEHO POJb eJadiyHUX YUHHUKIB y SKOCTI
napameTpiB ekosioriuHoi Hinm mikpomosrocka Vallonia pulchella (Muller 1774) na
MTYYHUX TPYHTOMOMIOHUX KOHCTPYKIISIX — TEXHO3eMaX; OKPECICHO 3HAa4YeHHS
arperaTHUX (Qpakuii TEXHO3EMIB SIK MapKepa €KOJOTIYHOi HIlIl MIKpOMOJIOCKa
Vallonia pulchella (Muller 1774); y cTpyKkTypi €KOJOTiYHUX HIlll MiKPOMOJITIOCKIB
BUSIBJICHO  3aJIEXKHICTh Bi  (AaKTOpPIiB  HABKOJUIIHROTO CEpeloBHUINA  3a
GITOIHAMKALIHUM OI[IHIOBAaHHSIM; BU3HAUECHO 3aJICKHICTh MK TpaHc(opMarliero
GI3BUYHUX BIACTUBOCTEH IPYHTY 1 YHCEIBHICTIO MIKPOMOJIOCKIB Ha JUISHII
peKpeariinoro MpU3HAYCHHS; TMEPEeBIPEHO TINOTe3y MO0 3MIHU 1€pAPXIYHOI
oprasizailii mpocTOPOBOr0 PO3MOALTY MIKPOMOJIFOCKIB 1] BILTMBOM peKpeallii.

O0’eKTOM BUBYEHHS € YIPYINOBAHHS Ta MOMYJISAIIs HA36MHUX MIKPOMOJIIOCKIB

B aHTPOIOreHHO TpaHCcPOopMOBaHUX eKocuctemax. llpeamer moCHIIKEHHS —



CTIHKICTh YIpyIOBaHb HAa3eMHHX MIKPOMOJIOCKIB Ta OCOOJIMBOCTI €KOJOTIYHUX
HIIII OKPEMUX BHJIIB TI1]1 BIUIMBOM PEKYJIbTUBOBAHUX 1 pEKpEaIlIiHUX 3eMeTlb.

ExcriepuMeHTanpbHUM ~ TOJNITOH  TPEACTaBICHUNA 7 TpaHCEKTaMH 3
15 KOHTPOJILPHUMU TOYKAaMU B KOXKHiM. BijcTaHb MK KOHTPOJIBHUMU TOYKAMH B
TpaHCEKTax, AK 1 IHTepBaJ MK TPAHCEKTaMH, IOPIBHIOBaB 3 MeTpaM. J{Jsi KOXKHOI
KOHTPOJIbHOT TOYKH OOMpaBcsl 3pa30K IPYHTY 3 MOBEpXHI Ha riauOuHy 8 cMm. 31
3pa3kiB  Oyno BigiOpano 10 rpyHTtoBux mnpoO Baroro 1o 10 rpamis. Ilpu
JOCIIJKEHHI  3pa3ka BHKOPHCTOBYBajacs poO3CiKaioda ToJKa s 300py
MIKpOMOJIOCKIB. 3aJjIsi BH3HAYEHHS MPOCTOPOBOi MIHJIMBOCTI Ha3eMHHX
MIKPOMOJIFOCKIB 32  JIOIIOMOTror  pyuHoro  meHerpomeTpa  Eijkelkamp
BHUMIpIOBajacsi TBEPAICTh I'PYHTY; ISl BUMIPIOBAHHS €JIEKTPONPOBIAHOCTI IPYHTY
BUKOpUCTOBYBaBcs natuyuk HI 76305; nns BU3HAUYCHHS TeMIEpaTypu IPYHTY —
mudpoBuil  TepmMomerp WT-1; BMICT rymMyCy BCTAHOBIIOBAaBCA 3a METOIOM
TropiHa; arperaTHUIl CKJIaJq TPYHTY — 3a JIOTIOMOTOIO CYyXOTO MPOCIFOBAaHHS; IS
BU3HAYCHHS  €KOJIOTIYHHUX PEXKHUMIB TEXHOCKOCHUCTEM  BUKOPHUCTOBYBAJIOCS
¢diTolHAMKALIIIIHE OLIHIOBAHHS;, JJIg aHali3y MOKa3HHUKIB (YHKLIOHAJIBLHOTO
pPO3MAiTTS TEXHO3EMIB 3aCTOCOBYBaBCS E€KOMOPGIYHUN aHali3; JJIsi BU3HAUYCHHS
MPOCTOPOBOI  BapiaTUBHOCTI E€KOJOTIYHUX HIII MIKPOMOJIIOCKIB y TPai€HTI
(bakTopiB cepeoBUIIAa — METOJ| T€OCTATUCTUKH, (PaKTOPHUM aHai3 €KOJOT1YHOT
Himn (Ecological Niche Factor Analysis), ananiz saamipaocti RDA (Redundancy
analysis), iepapxiuni Mmogem Xyizmana, Onbda Ta ®pecko — HOF.

HaykoBa HOBHM3HA OEpKaHHX pE3yNbTATIB MOJSITa€ B TOMY, IO BIEpIIE
JOCIIKEHO ~ Ta  BU3HAYEHO  pOJIb  BIUIMBY  edadiuyHUX  YMHHHKIB
(€JIEKTPONPOBIAHICTD, TBEPAICTh Ta arperaTHUM CKJIall) Ta 3HAYECHHS POCIMHHOTO
MOKPUBY HA TIPOCTOPOBY  OpTraHi3allif0  eKOJIOTIYHOi  Hilmll  Ha3eMHHX
MIKPOMOJTFOCKIB Y aHTPOIOTE€HHO TpaHCHOPMOBAHUX EKOCHCTEMax; BHU3HAYECHO
OCOOJIMBICTh €KOJIOTIYHOI Hillll MIKPOMOJIOCKIB Ha TEXHO3eMaX; MOJaIbIIHii
PO3BUTOK OTpHMaJjia TEOPis €KOJOTTYHOI Hilll XaT4iHCOHA Ta METOIH iX KiIbKICHOT
OLIIHKA B €KOJOro-reorpaiuHoMy MpOCTOpPi; BHUBUEHO POJIb MPOCTOPOBOTO

pO3MOJIIy arperaTHUX (Qpakiiiii TEXHO3eMIB SK MapKepa eKOJIOTTYHOi Hili



MIKpOMOJIIOCKIB; JOBEIEHO pOJib peKpeamii B SKOCTI (hakTopa MPOCTOPOBOTO
PO3MOIITY YIPYIOBaHb MIKPOMOJIIOCKIB B YMOBaX MICBKOTO JIaHAMIA(TY; OLIIHEHO
IPOCTOPOBY MIHJIMBICTh YIpYMOBaHb HAa3eMHHX MIKPOMOJIIOCKIB B yMOBax
yp0OaHi30BaHOTO CEepeAOBUIIIA.

3 BHUKOPUCTAHHAM METOAY TIE€OCTATUCTUKU BHUBYEHO BapiabeNbHICTh
arperatHux ¢pakiiii. BusHaueno, mo mpocTopoBa Bapiaiis arperatHux ¢Gpaxiiii
XapaKTEePU3Y€EThCS TTOMIPHUM PIBHEM MPOCTOPOBOI 3ajexkHOCTI. Jisa mux dpaxiiii
HEMO>KJIMBO MiAi0OpaTH BIAMOBIIHY MOJENb 3-TIOMIX TPaIUIIHHUX, TOMY BIAJIOIO
JUISL 3aCTOCYBaHHSI BBaXKaeMO Mojiesib Matérn.

Exonoriuna wima Vallonia pulchella mnpeacraBiena iHTerpanbHHUMH
3MIHHUMHM — BICCIO MapriHAJIBHOCTI Ta croemianizaiii, ki € (QyHIaMEHTOM JJisi
noOyZ0BM KapTH MPOCTOPOBOI Bapiallii 1HAEKCY MepeBakaHHs MiclernepeOyBaHb
(HSI). BcranoBiieHo, 10 0Ci MapriHAIBHOCTI Ta cHeIiajizalii eKOJOTIYHOI HIIl
V.pulchella, sixi mpoekTyroThCs B mpocTopi arperaTHUX (ppakiiiid IPyHTY, CYTTEBO
BIJIPI3HSAIOTHCS BiJl BUIMAJKOBOI aJbTepHATUBU. MapriHaIbHICTh €KOJOTIYHO1 HIIIl
MIKpPOMOJTFOCKA KOPENIOE 3 TTOKa3HUKOM TBEpAOCTi IpyHTY Bix 0-5 mo 20-25 cm, a
3a (ITOIHIAUKALIMHUM OIIIHIOBAaHHSM BH3HAYAETHCA 3MIHHICTIO BOJOTOCTI M
aepariii. Criertiamizamis V.pulchella kopenroe 3 TBepaicTIO IpyHTY B Aiama3oHi 25-
35 cM, BMICTOM a30Ty Ta pEXKHUMOM KHUCJIOTHOCTI. Ha oOCHOBI aHamizy
pO3paxoBaHUX BapiorpaM 1, MOOYJOBaHMX Ha iX OCHOBI KapT MPOCTOPOBOI
MIHJIUBOCTI arperatHux (ppakiii, BCTAHOBJICHO, II0 B TEXHO3EMax MEpPEeBakaroTh
arpOHOMIYHO IMIHHI arperaTu. [Hdopmarlliss mpo arperaTHUl CKJIaJ TEXHO3EMIB
MOXe €(EKTHBHO 3aCTOCOBYBATHUCH IPU OpraHizallii ClILCHKOTOCIOAAPCHKOTO
nporecy JUisi  TONIYKY HaWOUIbIl — pallloHaJIBHUX  CIOCOOIB  YNpaBiHHS
PEKYJIHbTUBOBAHUMU 3EMIISIMHU.

JloBeneHo, MmO ~ KOMIUIEKC  (DI3MUHUX  BJIACTUBOCTEH  IPYHTY
(€JIEKTPONPOBIAHICTD, arperaTHUM CKJIaJl, TBEPAICTh) 1 POCIUHHOCTI ((1310HOMIYHI
TUNH, (ITOIHAUKAIINHI TIKadM) CTAHOBHTH BAXJIMBY ISl e€KoreorpadidyHux
napaMmeTpiB 1HGpopmartiito. Came 3aBISAKH UM MPEIUKTOPAM MOXHA TMOSICHUTHU

BapiaTUBHUI XapakTep eKoyioriuyHoi Himi Mmikpomoitocka Vallonia pulchella na



pI3HHX THMAx TexHOo3eMiB HIKomoabCKOro  MapraHiepyaHoro OaceitHy.
OnTuManbHl YMOBHU JUIsl MIKPOMOJIIOCKa (POPMYIOTBCS Y JI€PHOBO-JIITOI€HHHUX
IpyHTax Ha JiconmoaiOHuX cyrivHkax. [lapameTpu HaBKOJIHMIIHBOTO CEPEIOBUIIA —
TeMmrepaTypa Ta BOJIOTICTb € OCHOBHUMH (pakTopamMu, Kl JIMITYIOTh MPOIECH
KUTTEMISUIBHOCTI ¥ (YHKIIIOHYBaHHS BCIX HA3eMHUX MIKPOMOJIIOCKIB. JlJis
TEXHO3EMIB XapaKTepHUUN IIUPOKUIA TEeMIEepaTypHUH Jiala3oH, 110 CTBOPIOE IS
MIKPOMOJIFOCKA O1IbII IIUPOKHM apean >KUTTS, I03a MEXaMH SKOro BiH HE
3MATHUN 1CHYBaTH. 3HW)KCHHS YHCEJIBHOCTI MIKPOMOJIIOCKA BiAOYBA€ETHCS B
HampsIMKy BiZ o00JacTi 3 BHCOKOIO TEMIIEPaTypol0 10 HHU3bKOi. 3HadeHHs
CJIEKTPOIPOBIAHOCTI TPYHTY SIK YMHHHMKA, IO BIJIMBAE HA EKOJIOTIYHY HIILY
MIKpPOMOJIFOCKA, 3aJIKUTh BiJ PIBHS BOJIOTOCTI, HAsABHOCTI MIHEpAIbHUX 1
MOXKUBHUX PEYOBHH IO BCIA TIMOMHI TPYHTy. Arperatd pi3HOTO PO3MIpy
BIUIMBAaIOTh Ha uyucenbHicTh V.pulchella, me mnpu3BoguTh 10 HPOCTOPOBOTO
pPO3MOALTY MIKPOMOJIOCKA. MOJIIOCK HETaTUBHO pearye Ha 30LIbIIEHHS BMICTY B
TexHOo3eMax ApiOHUX arperaTHuX ¢pakiiil (po3mipoMm 1o 1 mm). Lle crpuurHeHo
TUM, 1O ApiOHI arperatv (OpPMyIOTh CUCTEMY MIp MaJUX PO3MIpPIB, 0 HETATUBHO
BIUIMBAE HA MIATPUMAHHS KUTTEMISIbHOCTI V.pulchella. ®i3i0HOMIUHI THUIIH
POCIMHHUX yIPYyNOBaHb 37aTHI HaJaTH IIHHY I1H(QOpMaIiio MNpo mapameTpu
ekoJyioriyHoi Himi Mikpomoitocka V.pulchella. Bucoka uyucensnicte Vallonia
pulchella ta perymiorounii BiiiuB (i3iOHOMIYHUX THUIIB CBIIYaTh PO JTOMIHYHOUY
pOJIb POCIAMHHOCTI B YTBOPEHHI MPOCTOPOBUX IMATEPHIB, SKI BIUIMBAIOTH Ha
NOMYJISIII0  MIKPOMOJIFOCKIB. MIKpPOMOJIOCK HaJa€e MepeBary MNPOEKTUBHOMY
MOKPUTTIO, 30KpemMa 0000BMM Ta 3j1akaM, a BIJKpUTA IUIONIA TPYHTY U BiaMepiia
TpaB’SIHKCTa POCIIMHHICTh HECITPHUATIIMBO BILUIMBAIOTh Ha yucenbHicTh V.pulchella.
diToiHaUKAIIIAHI TKAJIA € BOXKJIUBUM METOJOM IS TIOIIYKY JaHUX IMOJ0 CTaHy
enadoroniB. Anaii3 crasnerns Vallonia pulchella momo xoxHoro 3 po3rasHyTHX
€KOJIOTTYHUX PEKUMIB CBIUUTH MPO TE, 110 MIKPOMOJIOCK HAWOLIBII YyTIMBUM Y
nea03eMax, MEHII YyTIMBUNW y TEXHO3eMaxX Ha JICOMOAIOHHMX CYTJMHKax, 1
HaliMEHIII YyTJIMBUM y TEXHO3eMaX Ha CipO-3€JICHUX TJIMHAX. 3POCTAaHHS YaCTKU

KapOOHOBHMX COJIEH, BHMCOKE 3HAY€HHS OMOpOKJIIMATy Ta HE3HAYHUH BMICT



BIIBHOTO a30Ty B eAa(oToml BIUIMBAIOTh HA YHCEIBHICTH MIKPOMOJIOCKA B
TexHo3eMax. Exomopdu, sk cuctema 1HIUKATOPIB, JO3BOJSIOTH BU3HAYWUTU Ta
MOBHOLIIHHO TMOSICHUTH 3B’S30K MIKPOMOJIOCKa 3 €7ad0oTONOM 1 POCIMHHUM
nokpuBoM. UYwmcensHicTs V.pulchella 3poctae npu nominyBaHHI B TexHO3eMax
CTEIaHTIB Ta IIPH BUCOKOMY IMOKa3HHUKY T1rpomMopd.

Y mpomeci ypOanizamii BUHUKAIOTH PI3HOMAHITHI 3MIiHH, 33 SKHX
peKkpealliifHe HaBaHTAXXEHHS IIOCTA€ BAXKJIUBUM AaCHEKTOM aHTPOIOI€HHOTO
BIUIMBY Ha MICbKEe cepeloBUIIEe. Y TIPYHTaX MICHKOTO MapKy MIKPOMOJIOCKU
IpeJICTaBJICHI TPhOMa BHIAMH, cepell sAkux 3HauHo nepeakae Vallonia pulchella
(Muller 1774), nemo menire — Cochlicopa lubrica (Muller 1774), a MikpoMOJIIOCK
Acanthinula aculeata (Muller 1774) TpamisieTbcst Maiike B IECATh pa3iB pijiie HiX
iHo  Bugu. IlpocTtopoBa BapiaOeNbHICTH YIPYIOBaHb MIKPOMOJIOCKIB Mae
1€papxiyHy CTPYKTYPY 1 MpEeACTaBIICHA HIMPOKOMACIITAOHUMH,
cepeAHbOMACIITAOHUMHU Ta JIpiOHOMACIITAOHUMHU KOMITOHECHTAaMH.
[IupoxomaciTabHMt KOMIIOHEHT C(hOPMOBaHHI 3a PaXyHOK BIJCTaH1 BiJ| JI€peB 1
pekpeariiinux Aopikok. Il Mojaens Takoxk BiIoOpakae BapiaOEILHICTD
arperaTHOro CKJajay, €JeKTPOMPOBIIHICTh, BOJIOTICTh, TBEPIAICTh 1 NIUIBHICTD
rpyHTy. CepenHbOMacIITaOHUIT KOMIIOHEHT XapaKTePU3yEThCS MIHJIMBICTIO
arperaTHoro CKIaJy IPYHTY, a TaKOXX KOMIIOHEHTOM, SKUW HE 3aleXHUTh BiJ
BJIACTUBOCTEN TIpyHTy. JlpiOHOMacmiTabHa KOMIIOHEHTa IPOCTOPOBOI Bapiarii
yIpyHoBaHb MIKPOMOJIIOCKIB € HE3aJIKHOK BIJl BUMIPIOBAHUX TIPYHTOBHX
napameTpiB 1, HAWIMOBIPHIIIE, € HACIIAKOM CTPYKTYPYIHOUOTro e(peKTy MI>KBUIOBHUX
B3aemoiiid. BrumiB pekpeartii y popMi CIOHTaHHUX JTOPIKOK ICTOTHO TpaHCHOpMyeE
IPYHTOBI SIKOCTI B IITYYHUX NApKOBUX HACAKEHHsX. Jl0 OCHOBHHX MpPOLECIB
TpaHcopMmariii Ciia BIIHECTH IMABUIIEHHS TBEPIOCTI Ta IIUIBHOCTI TPYHTY,
MOPYIICHHS MOBITPSHOTO 1 BOJHOTO PEXHUMY, TOTIPIICHHS arperatHoro CKJIamy
IpyHTy. Taka TpaHcopmallisi MO3HAYMIIACh HA CEPEJOBHILI MICLS 1CHYBaHHS
IPYHTOBHX MIKPOMOMIOCKIB. OCKIIBKM YMOBH ICHYBaHHSI MOTIpUIYIOTHCS B
3QJIKHOCTI BiJ HAOJMIKEHHS 10 JOPIXKOK, B1IOYBA€ThCS CTPIMKE CKOPOYEHHS iX

qHrCceNbHOCTI. HalOutblnl 4ymiMBI 10 pekpeaniiiHoro HaBaHTaxkeHHs Vallonia



pulchella, a mikpomomocku Cochlicopa lubrica i Acanthinula aculeata Gimbm
CTIMKI J0 peKpeariiHOro HaBaHTAXXEHHsI, ajieé iX IIUIBHICTh € HIKYOK, HIK Y
Vallonia pulchella. B nuramimi po3BUTKY yrpyrnoBaHb MiKPOMOJIOCKIB B YMOBax
HE3HAYHOTO aHTPOIIOTEHHOTO THCKY, CYTTEBY pOJb BIiJirpac KOHKYPEHILS MiX
BUjaMHu. 31 30UIBIICHHSIM pekpealiiiHoi TpaHchopMalii IPyHTY ablOTHYHI
napamMeTpH TaKoK Ha0yBarOTh MTPOBITHOTO 3HAYCHHS.

Knwuogi cnosa: pexynbTUBAILis, peKpearlis, MIKPOMOJIIOCKH, €KOJOTridHa

HillIa, aHTPONOTEHHO TPaHC(POPMOBAHI EKOCUCTEMH, TEXHO3EMHU
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The natural resources are one of the most important sources, the existence of
humanity depends on them. The problem of rational use of natural resources has
always been and remains extremely important, especially for industrial regions of
Ukraine. Due to scientific and technological progress, rapid socio-economic
raising, the industrial expansion, the growing of the urbanization and the increase
of the number of the population, the level of the use resources, including minerals,
IS constantly increasing.

The economic and the social progress of our state depends largely on the
mining industry. Extraction of minerals causes the significant damage to the land
resources, and the use of such resources significantly disturbs the ecological
situation in the country, there is a leading to a radical transformation of the primary
relief and damage to the vegetation cover. It is reasonable to consider mining and

urbanization as sectors of economic activity that have a negative impact on natural



ecosystems. However, this problem is mostly solved by implementing a set of
different measures, including the use of technological schemes of the reclamation
in the area, the formation of dumps on the planned mining surface, the so-called
bulk soils — technozems.

In the dissertation work, an analysis of works on the study of the parameters,
conditions and environmental characteristics of technozems, which allows us to
note the lack of coverage of the specifics of artificial soil-forming structures. In
this regard, the analysis of technozems, taking into account the physico-chemical
parameters, it will allow to identify limiting factors inhibiting the process of the
reclamation of disturbed land. The actual problem of the modern science is the
formation of the special technologies and the methods that improve the biological
productivity of ecosystems, as they provide the maintenance of the ecological
process, they form the different biogeocenotic connection, they improve
bioproductivity in the ecosystems. All the above material gives us the opportunity
to say that the question of the research of the grouping of the terrestrial
micromollusc on the artificial soil — like structures such as technozems and within
the urban landscape remains actual.

The purpose of the dissertation work is to assess the organization of the
ecological niches of the terrestrial micromollusc under the influence of the
reclamation and the recreation. In the process of the achieving this goal the
following tasks were: to establish the species composition of grouping of the
terrestrial micromollusc in anthropogenically transformed ecosystems, namely on
technozems and in the area of recreational purpose; to determine the role of
edaphic factors as parameters of the ecological niche of the micromollusc of
Vallonia pulchella (Muller 1774) on the artificial soil-like structures such as
technozems; to show the meaning of the aggregate fractions of technozems as the
marker of the ecological niche of the micromollusc of Vallonia pulchella (Muller
1774); to reveal the dependence in the structure of the ecological niches of
micromollusc on the factors of environment by phytoindication evaluation; to

determine the dependence between the transformation of the physical properties of



the soil and the number of micromollusc in the area of the recreational purpose; to
test the hypothesis as for the change of the hierarchical organization of the spatial
distribution of micromollusc under the influence of the recreation.

The object of the research is the grouping and the population of the
terrestrial micromollusc in antropogenically transformed ecosystems. The subject
of the research is the study of the stability of the grouping of the terrestrial
micromollusc and the peculiarities of the ecological niches of the certain species
under the influence of the reclaimed and the recreational lands.

The experimental testing area has been represented with 7 transects with 15
control points in each. The distance between the control points in the transects, as
well as the interval between the transects, has been 3 meters. For each control
point, the sample of soil has been taken from the surface to the depth of 8 cm. 10
soil samples weighing 10gr. have been taken from the samples. The dissecting
needle for the collection of micromollusc has been used during the research of the
sample. To determine the spatial variability of terrestrial micromollusc, soil
penetration resistance has been measured using hand penetrometer Eijkelkamp;
sensor of HI 76305 has been used to measure the electrical conductivity of soil; the
digital thermometer WT-1 has been used for the definition of the temperature of
soil; the content of humus has been determined with the Turin method; the
aggregate composition of soil has been established with the dry sifting; the
phytoindication evaluation has been used for the definition of the ecological
regimes of technoecosystems; ecomorphic analysis has been used for the analysis
of the indicators of the functional diversity of technozems; the method of
geostatistics, factorial analysis of ecological niche (Ecological Niche Factor
Analysis), Redundancy analysis (Redundancy analysis), hierarchical models of
Huizman, OIf and Fresco - HOF have been used for the definition of the spatial
variability of the ecological niches of micromollusc in the gradient of the factors of
environment.

The scientific novelty of the obtained results consists in that the role of

edaphic factors (electrical conductivity, soil penetration resistance and aggregate



composition) and the meaning of the vegetation on the spatial organization of the
ecological niche of terrestrial micromollusc in anthropogenically transformed
ecosystems has been researched firstly; the peculiarity of the ecological niche of
micromollusc on technozems has been determined; Hutchinson's theory of
ecological niche and the methods of their quantitative estimation in ecological-
geographical space have further development; the role of the spatial distribution of
the aggregate fractions of technozems as the marker of the ecological niche of
micromollusc has been researched; the role of recreation as the factor of the spatial
distribution of the grouping of micromollusc in the conditions of urban landscape
has been proved; the spatial variability of the grouping of the terrestrial
micromollusk in the conditions of the urbanized environment has been estimated.

The variability of the aggregate fractions using the method of geostatistics
has been studied in the dissertation. The spatial variation of the aggregate fractions
iIs characterized with the moderate level of the spatial dependence. For the
aggregate fractions, the appropriate model among the traditional cannot be picked
up, so only the Matérn model is the best.

The ecological niche of Vallonia pulchella has been represented with the
integral changes, such as the axis of marginality and specialization, which are the
foundation for the building of the map of the spatial variation of the index of
predominance of the location (HSI). It has been installed that the axes of
marginality and specialization of the ecological niche of V.pulchella, which are
projected in the space of the aggregate fractions of soil, differ significantly from
the random alternative. The marginality of the ecological niche of micromollusc
correlates with the indicators of the soil penetration resistance from 0-5 to 20-25
cm, and according to phytoindication estimation they are determined with the
variability of humidity and aeration. Specialization of V.pulchella correlates with
the indicators of the soil penetration resistance in the range of 25-35 cm, nitrogen
content and the regime of acidity of soil. Based on the analysis of the calculated
variograms and the maps of spatial variability of aggregate fractions which are

built on their basis, it has been installed that agronomically valuable aggregates



predominate in technozems. The information about the aggregate composition of
technoszems can be used effectively in the organization of the agricultural process
to find the most rational ways of the management of the reclaimed land.

It has been proved that the complex of the physical properties of soil
(electrical conductivity, aggregate composition, soil penetration resistance) and
vegetation (physiognomic types, phytoindication scales) form the important
information for the eco-geographic parameters. Thanks to these predictors it is
possible to explain the variational character of the ecological niche of
micromollusc of Vallonia pulchella at the different types of technozems of the
Nikopol Manganese Ore Basin. The optimal conditions for micromollusc are
formed in sod-lithogenic soils on forest-like loams. The parameters of environment
such as temperature and humidity are the main factors that limit the processes of
vital function and functioning of all terrestrial micromollusc. Technozems are
characterized with the wide temperature range, which creates wider range of life
for micromollusc, beyond which it is unable to exist. The decrease of the number
of micromollusc occurs in the direction from the high temperature to the low
temperature. The meaning of electrical conductivity of soil as a factor which
influence the ecological niche of micromollusc depends on the level of humidity,
the presence of minerals and nutrients throughout the depth of soil. Aggregates of
the different sizes affect the number of V. pulchella, which leads to the spatial
distribution of micromollusc. Mollusc reacts negatively to the increase of the
content in technozems of small aggregate fractions (up to 1 mm in size). This is
due to the fact that the small aggregates form the system of pore of the small size,
which affects negatively the maintenance of vital functions of V. pulchella.
Physiognomic types of plant groupings are able to give valuable information on the
parameters of the ecological niche of micromollusc of V. pulchella. The high
number of Vallonia pulchella and the regulatory influence of physiognomic types
testify about the dominant role of the vegetation in the formation of the spatial
patterns that affect the population of micromollusc. Micromollusc prefers the

project covering of Fabaceae and Gramineae, and the open area of soil and dead



grassy vegetation affect adversely the number of V. pulchella. Phytoindication
scales are the important method for search of the data as for the status of
edaphotopes. The analysis of the attitude of Vallonia pulchella towards every
considered ecological regimes shows that micromollusc is most sensitive in
pedozems, it is less sensitive in technozems in forest-like loams, and it is least
sensitive in technozems on gray-green clays. The growth of carbon salts, the high
meaning of the ombro-climate and the low content of free nitrogen in the
edaphotop, affects the number of micromollusc in technozems. Ecomorphs, as the
system of the indicators, allow determining and explaining fully the connection of
micromollusc with the edaphotop and the vegetation. The number of V. pulchella
increases with the dominance in technozems of steppes and during the high
indicator of hygromorphs.

There are the different changes in the process of urbanization, and
recreational load is the important aspect of anthropogenic impact on the urban
environment. In the soils of the city park, micromollusc are represented with three
species, among which Vallonia pulchella (Muller 1774) predominates, Cochlicopa
lubrica (Muller 1774) are slightly smaller, and micromollusc of Acanthinula
aculeata (Muller 1774) is almost ten times less often than other species. The
spatial variability of the grouping of micromollusc has a hierarchical structure and
it is represented by broad-scale, medium-scale and fine-scale components. The
broad-scale component has been formed due to the distance from the trees and the
recreational tracks. This model has also reflected the variability of the aggregate
composition, electrical conductivity, moisture, soil penetration resistance and
density of soil. The medium-scale component has been characterized with
variability in the aggregate composition of the soil, and also the component that
has not depended on the properties of soil. The fine-scale component of the spatial
variation of the grouping of micromollusc is independent of the measured soil
parameters and, most likely, it is a consequence of the structuring effect of the
interspecific interactions. The influence of the recreation in the form of the

spontaneous tracks transforms significantly the soil qualities into the artificial park



plantings. The increase of the hardness and density of the soil, violation of air and
water regime, deterioration of the aggregate composition of the soil relates to the
main processes of the transformation. Such transformation has affected the
environment of habitat of soil micromollusc. Because of the conditions of the place
of the existence deteriorate as approaching the tracks, there is the rapid reduction
of the number of micromollusc. Vallonia pulchella is the most sensitive to
recreational load, and micromollusc of Cochlicopa lubrica and Acanthinula
aculeata are more resistant to recreational load, but their density is lower than that
of Vallonia pulchella. The competition between the species plays the significant
role in the dynamics of the development of the grouping of micromollusc in the
conditions of the insignificant anthropogenic pressure. The abiotic parameters have
leading meaning with the increase of the recreational transformation of the soil.
Key words: reclamation, recreation, micromollusc, ecological niche,

anthropogenically transformed ecosystems, technozems.
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