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TPEXMEPHA#A CTPYKTYPA 110UBbI
B OBJIACTH MMOPOA CAENBIWA (SPALAX MICROPHTHALMUS)

TTeno 1y pianuonnas AKPFHBHOCTD IRIBEHDLIX VISR TAHILX UPHBGIHT K QUPVHPOBANNIO ¢J10wH-
110 OPTalH30BANNIoH MPOCTPANICTRCINIOH CTPYKTYPLI MOYBLL, B KOTOPOI COMCTAIOTCH MCXAITHICCKH YCTOH-
YHBBIG KOHCTPYRUUH € LPOMEKY TKAMU, 3aHATBIMH MCHee 1W0THOH nousennoii maccoil, Takas opranusza-
HHS HOUBEHHOIO Te1d ofUIAaeT BhINOAHBIM COMETAHHeM CROHCTE TBep.10il 1 vieHee 1Bep/ il InMBennbIX
mMace. Baxiioi ocofenmocTnio Takoi oprammsaigm SBIACTC TIATCTLILIH TOTOKATOIRILI ddgderT 0T
e 101y PAIHOHHON AKTHBHOCTH MICKOLITIAFOINIX /L151 PYIHX KOMIIHCHIOB 3KOCHCTEMbI (1I0MBEHHLIX dec-
HU3BOHUMHBIX, MHRPOUDIAHH3MOB H pacretii).

T. M. Konosanosa
Jninponemposceruii nayionaieiid yuicepeument iu. (aecst [ onvapa

TPUBUMIPHA CTPYKTYPA IPYHTY
B OBJIACTI MOPHIO CIINAKA (SPALAX MICROPHTHALMUS)

Tleaonyphaniiina AKIUBNICTL TPYHTOBHX CCABIB 3Y VOB, DO POPMY BAlUs CRIAIHG opranisoBanol
NPOCTOPOBOT CTPYKTYPH TPVIITY, B AKIH CIOIYYAIOTHCH MCXAINdIo CTiifki KOUCTPYRINL, NMPOMBRKH Mixk
SIKHMH 3aiHAT] MCHIU WL IBHOK) IPYHIOBOK Macor, Taka opranizanis IpYHIOBOLO Ti)Ia MA€ BUILIHC CLIOIIY-
YA BIACTHROCTCH TREPAOT Ta M TREPIOT IPYITOBAX Mac. BakniBa ocodauBicTs Taroi opramizarii —
TPUBAIMIL 11030 THBHMI edeKT Bl neao1ypdaliiiHol aKruBHOCTT CCaBLIB 118 [HIMMX KOMIIOHCHTIB CKOCHC-
TeMH (IpyHToBux Gesxpedertnx, MiIKpoopranizvin i pocann).

T. M. Konovalova
Oles ' Honchar Dnipropetrovsk National Universipy

3D SOIL STRUCTURE WITHIN THE MOUND
OF MOLE RATS (SPALAX MICROPHTHALMUS)

The pedoturbation activity of the soil-dwelling mammals results in the complicated spatial soil strue-
ture with combined mechanically stable dense soil and the soil mass of low density. Such organization of the
soil body has useful combination of the soil properties. The prolonged cttect of the mammals® pedoturbation
activity is positive for different constituents of an ecosystem: soil animals, microorganisms and plants.

Beeaenne

IlouBa ABIACTCA TPEXMEPHBIM TETIOM, CBOHCTBA KOTOPOTO MOTYT HiIMEHATHCT B TIPE-
ACAAX NPOCTPAHCTBCHHBIX M BPCMCHHBIX MactaboB B 1000M Hanpasacuuu [6]. Tem ue
MEHee, TIOTBBl O0BIYHO HCCTSAYIOTCS TONBKO B TOPH3OHTATRHOM HATPABRTEHHMH, W €CNH Le-
JbO HCCACA0BAHMA SBIHCTCH 3D XapakTopUCTHKA NPOCTPAHCTBCHHOH U3MCHYHBOCTH, TO OHA
OTTHCHIBAETCA KAK COBOKYITHOCTD TOPHAOHTATBHEIX CIOSE T pasmHerX r1vOuH. [lokasana
athperrupuocts mpumcHenns TAC-TCXHOMOMME AT M3V HCHMY BAMMHNY TIOUBOPOCE HA D/ICK-
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TPOTIPOBOTHOCTE TIOWE |3 |. I MaBHEIH HemocTaToK NMOCTOHHOTO 2/ MpeACTABNEeHUS COCTONT B
TOM, UTO MOXKCT MOSB/IHTBHCH HCCOOTBCTCTBUC MCIKIY YTHMH CIO4MM, KOIJA OHU PasMcLua-
KOTCH 0MH HAA Apyrum |6]. Paspaborana McToanka TPEXMCPHOH MOPQOMCTPHH TIOHBI, KO-
TOpPas COCTOUT B (PHKCALMM NOBCPXHOCTH MOUBLL U FPAHULL FOPU30HTOB (nca0Mopdo.10ruyc-
CKUC MOBCPXHOCTH) HA MOCICAOBATC/IBHBIX BCPTHKATBHBIX CPC3AX, UTO NO3BONSICT HKCHPO-
BaTh hopMy MopdOTOTHUECKNX MPaHHL MOYBEHHBIX ¢10¢B |2|. Heobxommo otveTHTs, TTO
STA MCTOAMKA, NPCIHAHAYCHHAA A1 M3YHCHMA CBOHCTB MOUBLL B KOHTCKCTC BOJHOTO Pe-
KUV, STBTASTCA OUSHB TPYIOSMKOH H BOAMOKHOCTH ¢¢ TIPHMEHEHNS AT TTONEBEIX HCCIeI0-
BaHWi orpaHudcHbl. JIng PCKOHCTPYKUMM TPCXMCPHOH CTPVKTYPBL MOUBbL HA PA3IHYHBIX
MACIUTAOHBIX YPOBHIX HCIO.IB3VCTCS PCHTICHOBCKAN ToMorpadus | 7. OHako cylnccTBeH-
Has OPOTOBH3HA IBMLCTCYH OTPAHHUYCHUCM A1 IPUMCHCHHY MCTOIUKH.

BazkHBIM PC3yIBTATOM NCAOTYPOALTHOHHON AKTHBHOCTH CIICIIBIIICH SBJISCTCS M3MCHC-
HHe PH3HTEeCKHX CBOiicTE TouB | 1]. TBepI0CTh TOMEE MOMKET OBITE HATEKHBEIM HHANKATO-
poM porowcii aktuenocty cacnpuucii. Hems nannoii padorbl — OLCHUTE BOIMOMHOCTL BU-
3VATHAALNAE TPEXMEPHOH CTPYRTYPBI TIOUEET B 00TACTH 1e J0TVPOALIHOHHOH aKTHBHOCTH Cle-
ObIUCH NO AAHHBIM 30HAUPOBAHUA TBCPAOCTH MOUBbL.

Ma’repua.n H MeT0bl HCCIeA0BAHUI

Jost necncaosanns BRIOPAH CECKUH NMOPOH B HUAKHCH TPCTH CK.IOHA CCBCPHOM 3KCIO-
suupn Oanku BOmmsn ¢. JlroDumoska ([uenpornerpoBckas obmacte, 48°21725.5" ¢ o,
35°12°00.05" & ). Aumametp nopos — 70-80 oM. Mavicpchus nporoaman 235 ceHTSOps
2010 roga. B ob1acTv opos 3aT10KeH KBAIPATHEIN TIONHTOH cO cTopoHoit 1.2 M. MaMepeHms
npoBoInin B guciikax ¢ warom 0,1 v, Takuw ofpasoym, noaurod npeactaeiacH 13 Tpancek-
Tamn 1o 13 smeex B kakIol. Beero sanowero 169 sueex. Hueiika Ne 7 o ocsm aberpiee u
OPAUHAT COBIAJACT C LUCHTPaIbHOH yacTeio nopos. HiamMepenna TBCpaocTy OpoROAWIH ¢ No-
MoLbH pyunoro neHerpoMetpa Eijkelkamp Ha rnyvOuny 0.5 M 0T NOBCPXHOCTH NOYEHI C LIA-
rom 0,05 m. Taxum oOpasoM, B KkIOH d4uckke cacaano 10 u3MepeHUE TBEPIOCTH NOUBDL.
CpcaHss NOTPCUIHOCTE PC3Y.1bTATOB H3MCPCeHUI npudopa coctassiet § %. HMamcpenus npo-
BOIMITH KOHYCOM, PasMep MOTIEPETHOTO CEMeHHs KOTOpoTo paseH 1 oM’ TeepIocTs Movss B
CaMOoM NOPOE, KOTOPAs HAXOAWIACE HAJ TOPU3OHTATBHBIM VPOBHCM OYBCHHOIO NOKPOBA, HC
Hamepanack. Beero npogeTano 1 690 maMepeHUil TBEpIOCTH TIOMEBEL, TPEXMEPHBIE KOOPIH-
HAaTbl KOTOPBIX H3BCCTHBL. Takum ofpaszoM, o0becMuas 001acTb MOUBEL, B OPCACAAX KOTOPQl
NPOM3BCACHBL  H3MCPCHHST  TBCPAOCTH, HMCCT  (OPMY  MapancICluncaa  paiMcpoM
12 x12%05wm

Jut mposeacHus 3/} reOCTaTUCTHUCCKOTO AHATHAA MCTIO. 1630BaN mporpavmy S-GeMS
(http://sgems sourceforge net/). 3/) BapyorpamMma uMeeT Harbombimwi aranasod (0,7 M), Ha-
MPaBACHHBIA BCPTHKAIBHO, H ABA PABHBIX MOPU3OHTANBHBIX JHanasoHa (o 0.4 m).

PesynbTaThl M HX 00CYyKIEHHE

CraTHCTHUCCKHC XAPAKTCPHCTHKH TECPAOCTH IOUBBL B QONACTH NOPOS CJCHBILIA
OpCACTABACHB B Tabauuc. B caydac HOPMAIBHOrO pacmpciIcICHUs CIvualiHOH BCIUUNHBL
JYUIICH OLUCHKOH MATCMATHUCCKOIQ OKHAAHMS SIBIISICTCH CPCTHES apHPMETHUCCKOC 3HANG-
HHe. [1py OTKIOHEeHHH cMy9IaliHO BEMHHET OT HOPMATRHOTO 3aKOHA MeTHAHA JaeT JTvi-
IWYH OUCHKY MATCMATHHUCCKOrO OXMHUIAAHWA, KaK CBHIACTCIBCTBYHOT MOQJYUCHHBIC JAHHBIC,
HOPMATBHBEIM 3aKOHOM MOKET OBITH OTIHCAHO PAacTIPeNeNeHHe TBEPIOCTH MOYBH B TOPH30H-
tax 0-3 u 5-10 cm. Bonce rnyGoKie NOUMBCHHLIC FOPU3OHTBL MMCIOT TBCPIOCTD, PACIPCACAC-
HHE KOTOPOH He MOKeT ObITE OTMHCAHO HOPMATEHBIM 3akoHoM. [lo3ToMy B TaGmuue npuee-
ACHbI JAHHBIC KAK N0 CPCIHUM 3HAUCHUAM, TAK H II0 MCIUAHC.
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OcHOBHOI TeHICHIHEH W3MEHEHHS TBEPAOCTH TIOUBBI B ODIIACTH TIOPOS ABIACTCA €€
VBCIMYCHUG ¢ IIyOHHOH. TBEpAOCTh B BCPXHHX MOUYBCHHBIX FOPH30HTAX HAXOAMTCH HA
vpoerxe 3,58 (ropuzont -5 cm) u 5,06 MITa (ropuzonTt 5-10 ¢m),

Tabmuya
Ouneare/IbHBIC CTATHCTHKH TECPIOCTH HOUBLI B 001ACTH HO POt

'oprsoHT, cM Cpemnee | Memuana CT. OIKIL ACHMMCTPHS DKCLICCC CV d
0-5 3,58 3,60 155 0,12 0,37 341 0.06*
5-10 506 520 229 0,26 .85 4528 0,07*
10-15 6,32 6.80 2.56 0,44 —,92 40,57 0,10
15-20 6,72 7.18 2,71 —,38 1,09 40.31 0,11
20-25 0,54 6,57 275 0,17 —1,26 4213 0,13
25-30 6,27 6,00 293 0,07 —1,31 46,70 0,14
30-35 6.31 6.00 279 0,12 2133 427 | 020
3540 6.4 6.00 281 0.08 143 4384 | 020
4045 6.6 6.40 273 002 141 .13 | 019
4530 708 .90 258 023 124 3640 | 021

Tpnveuanmst: d — crammervka Komvoropopa — CMHPHOBA — COOTBSICIBHC PACHIPSICTICHIS HOPMATLHOMY 38KOHY,
5 2
—p<005.

Hopmanbhelil xapakTep pacnpeacICHHs BCAMYMHH MO3BOMCT MPHMCHUTD A1 UX CpaB-
HeHust f-kputepuid CThIOJCHTA, B COOTBETCTBHH ¢ KOTOPBIM TBEPAOCTh JIBYX FOPH3OHTOB CTa-
TucTHIecKH pasmiiHa (p < 0,001). Hanbonee xapakrepbie pacnpeaeacHHs 3HATMESHHH TBEP-
JIOCTH NPE/ICTABIICHBI HA pUCYHKE |,
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Purc. 1. Pacnpeernentie mokazateteil TRePIOCTH MOYBLI B 06.1aCTH OPOST:
a—Harayoune 5-10 eM, 6 — 4045 ey 1o ocu abeimee — nokasatenu TeepaocTr (Ml 1a);
THMHMEH oKa3aHO THIIOTeTHIeckoe HOpMalbHOe paclipe/ieNeHie

CpaeHeHne Mexkny coboi ToKasaTeneil TRepAOCTH IS APYTHX TOPH30HTOB TIPOBEJe-
HO ¢ TIOMOIIBI HCTIAPAMETPHUICCKOTO TecTa BHmkokcoHa, YV CTAHOBICHB TOCTOBCPHBIC pas-
s Meskay ropuzorTamMi 5—10 u 10-15 em (£=982; p < 0,001), 10-15 1 15-20 cMm (£ =
3.87. p < 0,001). HeobxoquMo OTMETUTD CVIICCTBOBAHKC TOKATLHOTO MAKCHMYMA Ha IIy-
omre 15-20 1 20-25 oM, BCIEACTBHE HET0 PASTIHS TI0 TBEPIOCTH MEKIY STHMH TOPH30H-
Tamu He aocToBCpHbI (Z = 1,20; p > 0,05). Paznuuus meokay coceanumu ropusontamu 20-25
u 25-30 ¢m He nocrosepasl (Z = 1,85; p > (0,05). Jlokansxeii makcumym Ha rinyoune 15-20 cm
JOCTOBEPHO TPEBHIIAST TBEPIOCTh Ha riyorHe 25-30 cM (£ = 2,04; p < 0,05). B gnamazone
o1 25 10 45 cm HaDIOAACTCS! JIOKAIbHBLI MHHHMYM TBCPAOCTH MOYBBL.
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Puc. 2. 3D-kapta H3MeHeHHs
TBEpPAOCTH NMOUBLI B paiioHe
0TAENbLHOr0 NOPOs CJenbIIa:
PazMephl NAPaIICICIMIICAA —
120 = 120 = 50 cM; nentpoua nopos
COBIQJACT ¢ LICHTPOMAOM
MOJETBHOTO MAPAIIIETETHIIE A
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I lorapHoe cpaBHeHHE TBEPAOCTEH TOPH3OHTOR B
VKA3AHHOM JUAMA30HC HC BBIABIACT AOCTOBCPHBIX Pas-
JMUMH MEIKY HAMH. JTO CBHACTE/IBCTBYET O TOM, HTO
NP CYIIECTBCHHOM IPAIUCHTC [IyOUHBI MOYBLI HC HA-
O/1H01ACTCsl 3HAMUTC/IBHBIX M3MCHECHHI TBCPAOCTH U 110
STOMY TIOKA3aTelF0 TIOWBA  SIBIMETCS  OFHOPOTHOMH.
B nauGonece rnybokoM M3 HCCICAOBAHHBIX FOPH3OHTOB
(45-50 cM) TBEpAOCTH TIOUBHI 3AKOHOMEPHO TOCTHIACT
MakcHManLHOro suadcHud (7,08 MlIa).

ITpeacTaB/ICHHBIC JAHHBIC TO3RQUISKIT TOHSTh
MPUHHHY OTKJIOHCHMS OT HOPMAILHOIO 3aKOHA pac-
NPE/ICICHUS 3HAUCHHMI TBEP/IOCTH HA riyOHHE, KOTO-
pas mpeebrmaeT 10 cm. Io cymecTsy, 3HateHHS TBEp-
JOCTH IPCACTABIAIOT COOOH CMECh PAaCHpCaCICHHA.
s omHOTO M3 pacnpeieneHHi XapakTepHbl MOJATb-
Hble 3HaucHus BOmu3u 10 MIa, 10 ectb oucHb TBEp-
Jbie nouskl, [t Apyroro pacnpene/icHus — MOaub-
HOC 3HaucHKC B auanasonc 3-4 MIa. HauGonce sepo-
ATHO, YTO TECPJAs MOUYBA COCTAB/SCT CTPYKTYPHbIN
OCTOB, B TIPEAETAX KOTOPOTO (GOPMHPYETCS TPOCTPaH-
CTBO € MOYBCHHOH MAacCOM 3HAYMTEIBHO MCHBINCH
TBEPAOCTH, KOTOPas BOZHHKIA KaK PE3yIBTAT TeJo-
TypOALMOHHON AKTHUBHOCTH CJACTIBILLCH.

JloxanbHbIl rOMOrCHHBIII MHHUMYM TBCPAOCTH
B Auanazonc 2545 cM BCPOATHO HMMCCT 300TCHHOC
npoucxoumacHue, CTarucTHUCCKUE CBOHCTBA MOTYT
000CHOBATh JOCTOBEPHOCTE CYIIECTBOBAHUS BH3VAID-
HBIX CBOUMCTB M3ydacmoro seiacHus (puc. 2). Tpexmep-
Hasl KapTa TIOKA3EBAST YIIOPIOUCHHYHO OPTaHIT3ALIHIO
TBCPAOH M MATKOH MOYBCHHOI MAacchl B ODIACTH MO-
pos. Teepmas motuea GOPMHPYET aXKyPHBIH OCTOB, KO-
TOpBIA O0CCICUMBACT MCXAHHYCCKYIO YCTOMUMHBOCTD
pacrpeacneHus 00JIEE MITKOH MOYBEHHOH MACCh,

HeobxoanMo yUHTEIBATE, UTO, TIOMAMO CTPYK-
TYPHBIX XaQPAKTCPHCTHK, PA3THYH: B TBEPAOCTH MOUBEL
MMCHOT B (DYHKUHOHATBHBIH acriekT. CBi3p MexIy
TBEPAOCTBIO IIOYBBI M APYTHMH BRKHBIMU €€ XapaKTe-
PHCTHKaMH MOXET OBITB OTHCAHA PANOM YpPaBHEHHI
[4], HO rnaBHA4 3aKOHOMCPHOCTH TAKOBA. TBCPAOCTD
TCM BBIIIC, YCM MCHBIIC BIKHOCTE M OOJBING TIIOT-
HOCTE croskeHmss. OMeBHIHO, UTO TMea0TYPOAHOHHAS
AKTHBHOCTb CJICOBIICH MPUBOAUT K PBIXICHHIO TOH-
BEIL, B PE3YJIBTATE TIETO YMEHBINACTCS TBEPAOCTE TTOTBEL
H €€ ILTOTHOCTD CIOMKCHU.

OT TIOTHOCTH CNIOMKEHHS 3aBHCUT BOIHEIH pe-
skuM nouBsl [3]. Poixiasg nmoysa av4ine BOCHPHHUMACT
BJIAry, HO TAKKE OBICTPO €€ OTJAACT, KAK M TUIOTHAS.
BnurbiBanue Baru B peIXayio MOYBY COMPOBOXKIACTCA



e¢ YIUIIOTHEHHEM W OBICTPBIM HACTYTIICHHEM PABHOBECHOTO COCTOSHHA. B prixIol motuse
0o0b1yHo G0ab1UC rAYOUHA OPOMAUUBAHUY, 2 B [IOTHOH — MCHBIUC, HO BBICOKA BCPOATHOCTD
BOZHHKHOBCHHUS NOBCPXHOCTHOTY H FOPU30HTA/IBHOIO BHY TPHIIQUBCHHO CTOKA,

Brigoas:

IlegoTypOarmionHas aKTHBHOCTE TIOUBSHHBIX MICKOTHMTAIIINX TPHBOIHT K (hopMH-
POBAHUIO B [IOUBC CMOMKHO OPraHW20BAHHOMN NIPOCTPAHCTBCHHOM CTPYKTYPbL KYPHOTO THMA,
B KOTOPOH COMETAIOTCS MEXaHUUECKH VCTOMUHBHIE KOHCTPYKLWH TEEPIOH TOTBEHI, TTPOME-
SKYTKH MCICIY KOTOPBIMH 3AHATHL MCHCC MIOTHOH nodYBCHHON Maccoil. Takay opraHusanus
MOUECHHOTO TCNIA TMPUBOAUT K BRITQIHOMY COUCTAHHEQ CBOWHCTE TECPIOHM H MCHCC TBCPAOH
MOYBCHHBLIX Mace. Bawnoit 0coOCHHOCTbIO @MKYPHOH OPraHW3ALMM MBIACTCH AIMTC/IbHBLI
NOA0KUTC 1IbHBIA 3¢upekT oT ne 0Ty pOALMOHHOH AKTHEHOCTH MIICKOTTHTAKIIHX AT PYTHX
KOMTIOHEHTOB SKOCHCTEMET — MTOYBEHHEIX OSCTIOZBOHOMHBIX, MUKPOOPTAHIT:IMOB H PACTEHHH.
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