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M3yyeHa pacTuTenbHOCTh U Oypasi JieCHas MOYBa Pa3HbIX TUIOB JIECOB I0KHOTO U CEBEPHOIO MaKpOCKJIO-
HOoB ImaBHOrOo KaBka3ckoro xpe6Ta, yaejaeHo ocoboe BHUMaHNE MOYBEHHOI (payHe (IOXIeBbIe YePBU),
MUKPOOHOI U hepMEHTATUBHOMI aKTUBHOCTH. [IpoBeneH cpaBHUTEbHBII aHATU3 OCHOBHBIX KOMIIOHEHTOB
JIECHBIX OMOTEOLIEHO30B (pacTUTEIbHbIE COOOIIIECTBA, TOXIEBbIe YepBU, MUKPOOHAas U (hepMEeHTaTUBHAS aK-
TUBHOCTb II0YBBI) I0KHOTIO M CEBEpPHOIo MakKpocKJIoHOB ImaBHoro KaBka3zckoro xpeoTta, pacroiokeHHBIX B
KaBkazckoMm rocynapcTBEHHOM TIpUPOIHOM OMOchepHOM 3aroBeqHUKE U MaMsITHUKax npupoanl “Iyam-
cKoe yiieabe” n “MaccuB caMIluTa KOJXuackKoro”. JlaHa olieHKa pacTUTEILHOIO pa3HOOOpa3usl pa3ind-
HBIX TUTIOB KOJIXUIICKUX JIECOB I0KHOTO M CEBEPHOIO0 MaKPOCKJIOHOB. YCTaHOBJIEHO CXOICTBO CTPYKTYPbI
pacTUTENIbHBIX COOOIIECTB, HACEJIEHUS JOXIEBbIX YepBEil, MX BUIOBOrO OOrarcTBa, a TakxKe BaKHEUIINX
rokazaTeJsieil GMoJIOrnYecKoi aKkTHBHOCTHU TTOYBbI 103KHOTO U CEBEPHOTO MaKpOCKJIOHOB. [TokazaHa TecHast
KOppeJISILIMOHHAsI CBSI3b IToKa3aTeiell OMOJI0rniyeckoil akTMBHOCTH Oypoii JIECHOI MOYBBI C pa3HOOOpa3u-
€M PaCTUTEJIbHOCTU U YMCIIEHHOCTBIO TOXKIEBbIX YEPBEd.

Karoueesnie caoea: bnogorudeckast AKTUBHOCTbD, 6HOpaBHOO6p83HC, 6ypa91 JICCHAadA 1o4Ba, 10KACBbIC YEPBU,

KOJIXMOCKHUE JIECa
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B ycnoBusix coBpeMeHHOTO I7100aJIbHOTO U3MEHE-
HUS KIUMaTa U yCUJICHUS BAUSHUSI aHTPOIIOT€HHBIX
(aKkTOpOB HEOOXOMMEI aKTyaJIbHBIE CBEICHUSI O KOM-
TMOHEHTAX JIECHBIX OMOT€OLICHO30B 17151 OCYIIECTBICHMS
MOHUTOpPUHTA 1X cocTosiHUsA. B coctaBe KaBkazckoro
TOCYyJapCTBEHHOIO MPHPOTHOIO0 OMOC(EpPHOro 3amo-
BenHUKa (KI'TIB3) coxpaHminch JIeCHbIE COOOIIECTBA,
YHHUKaJIbHbBIE TI0 CBOEMY OMOJIOTMYECKOMY pa3HOOOpa-
3UI0 U BBITOJIHSIEMBIM 3KOJIOTUYECKUM (QYHKIIVSIM,
YTO ONpeaesisieT BO3MOXHOCTb UX VCITOJb30BaHUS B
Ka4ecTBe 3TaJIOHHBIX OMoreolieHo30B. HabmoneHus
3a TaKUMM COOOIIECTBAMM IIPOBOMOSTCSI B paMKax
dyHIaMeHTaTbHOI TPOOIEMBI, CBSI3aHHOI C OlIEH-
KO COCTOSTHUSI M TMHAMUKH JIECOB, X OMOPa3HO00-
pa3us 1 NOoJydYeHUsI HOBOM MHMOpMAIIMK O B3aUMO-
CBSI3U UX KOMIIOHEHTOB. PaccMOTpeHUIO pa3InyHbIX
acCIIeKTOB HAHHOM IIPOOJIEMBI MOCBSIIEHBI MHOTO-
yuciieHHble nyonukanuu (Breemen, Fienzi, 1998;
Bauhus J. ef al., 1998; Striganova ef al., 2001; Lavelle
etal., 2006; JoopoBoabckuii, YepHos, 2011; Bernier,
Gillet, 2012; Pa3HooOpa3ue u muHamwuka..., 2012,
2013; Jlykuna u np., 2015, 2019). OmneIT paHee mpoBe-
neHHbIX HamMu mccaenoBanmuit (Uligova ef al., 2017,
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Vnurosa u np., 2019) BbIsSIBUII BeAYyLIYIO POJIb pa3HO-
0o0pa3us pacTUTEILHOCTH M TTOYBEHHOI Me30(hayHEI B
dopMHUpOBaHN OUOJIOTMUECKOI aAKTUBHOCTY TTOYBBI 1
obecrneyeHur yCTOMYMBOro (hyHKIIMOHUPOBaHUS OMO-
reolieHo30B. MccaenoBaHus 3aOBEIHBIX KOIXUACKIX
JIECOB CEBEPHOTO U FOXKHOTO MaKPOCKJIOHOB 3araIHOro
Kagkaza B apeasie OypbIX JIECHBIX [TOYB ITO3BOJISIIOT OXa-
PaKTEepU30BaTh UX BaXKHEUIIIME KOMIIOHEHTHI (pacTu-
TETbHOCTh, IOYBEHHAs MUKPO- U Me30odayHa, ITIo4Ba) U
YCTAHOBUTb MEXIY HUMU BO3MOXHBIE B3aUMOCBSI3M.

Llemb paboOThl — OLIEHUTH MPOCTPAHCTBEHHYIO W3-
MEHYMBOCTh OMOT€OLIEHO30B Pa3IMYHBIX TUIIOB KOJI-
XUICKUX JiecoB 3amamHoro KaBkasa — BEISIBUTH CTPYK-
TYpy U SKOJIOTO-OMOJIOTMYECKOE COCTOSIHIE OCHOBHBIX
KOMITOHEHTOB (pacTuTeJIbHbIe COOOIIECTBA, TOXIC-
BbI€ YESPBU, TIOYBBI 1 UX MUKPOOHAs U (pepMEeHTATUB-
Hasl aKTUBHOCTb).

MATEPHAJIbBI 1 METO/IbI

Paiion ucciienoBaHus oxBaThIBAET I0XKHbBIN U ceBep-
HBIIA MakpockioHbl [J1aBHOro Kaskasckoro xpe0rta
(I'KX) 3amamnoro Kaskaza. FOxHBIII MaKpOCKIOH
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Puc. 1. PacnioioxxeHue rcclieryeMbIX JIECHBIX OroreorieHo30B 3ananHoro Kaskasa Ha 1oxxHoM (FOM) u ceBeprom (CM) mak-

pockioHax ImaBHoro KaBka3sckoro XpeoOTa.

MpencTaBlIieH TeppuTopreil XOCTUHCKOM THUCO-CaM-
muToBoii pomu KITIB3 (CoumHckuii paiioH), ce-
BEPHBIN — MaMITHUKaMHU IIpupoasl “I'yamckoe yiie-
abe” ¥ “MaccuB caMIINTa KOJIXUICKOro” B bacceiiHe
p. Huie (Maiikorckuii paiioH PecryOauku Anbires)
(puc. 1). ITo TeppuTOprU 3TUX NAMSIITHUKOB MPUPO-
bl ¥ OacceitHa p. Lluiie mpoxoouT ceBepHas rpaHULa
apeasioB MpeacTaBUTENIeii TpeTUUHOM itopsl. B cocra-
BE 9THUX JIECOB IIPUCYTCTBYIOT PEJIVKTHI, B TOM YHCJIC U
TpeTUYHOTO BpeMeHU Fagus orientalis LipsKy, Taxus bac-
cata L., Buxus colchica Pojark., Abies nordmanniana (Ste-
ven) Spach, Tilia begoniifolia L., Prunus laurocerasus L.,
Philadelphus caucasicus Koehne, Ruscus colchicus Yeo,
Phyllitis scolopendrium (L.). PaccmarpuBaeMbie 01O-
reOlLIEHO3bI I03KHOTO U CEBEPHOT0 MaKPOCKJIOHOB OT-
HOCATCS K PasjUYHBIM TUIAM KOJXUICKUX JIECOB,
ccopMurpoBaBIINXCS B apeajie OyphbIX JIECHBIX ITOYB.

Ha 10:xHOM MaKpOCKJIOHE TEpPUTOPUS TUCO-CaM-
LIMTOBOI POIIH IJI01IAAbI0 0KOJI0 300 ra oXBaThIBaeT
BOCTOYHBIN CKJIOH TOpbl AXYH Ha MPaBOM M JICBOM
oOepery pexku Xocta. Penbed cdhopMupoBaH rpsgoi
BEPXHEMEIOBBIX U3BECTHSIKOB, KOTOPYIO ITpope3aeT
HornepevyHoe yilesibe peKr X0CTa ¢ KPYThIMU OTBECHBI-
MU cTeHamu. Tuco-caMmIMToBasl polla A0 HEIaBHETO
BpEeMEHU MpeAcTaBisiia co0oil yuacTOK TpEeTUYHO-pe-
JINKTOBOTO JIECa, COXPAHUBILIETOCS C JOMCTOPUYECKUX
BpEeMEH B 30HE BJIAXKHBIX CyOTpOonnKoB. OCHOBHBIMU
JIecooOpa3ylIIMMHU TTOPOIaMU SIBJISUIMCH PETUKThI
TPETUYHOIO Mmepuoma — BeudHoselieHble 1. baccata
(Taxaceae) u B. colchica (Buxaceae). OgHako 31MMu-
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Hauwms B. colchica B pe3ysbTare THBa3UM CAaMIITUTOBOM
oraueBku — Cydalima perspectalis Walker (Lepidoptera,
Crambidae) ipuBena K CylieCTBEHHBIM U3MEHECHUSIM
B COCTaBe pacTUTeIbHBIX coobmiecTB (buoun, Kosa-
JeB, 2017). CyoTponuyeckuii KiMmar 10KHOTO MaK-
POCKJIOHA OTJIMYAETCS BBICOKOM BIAXXHOCTBIO (Gojiee
70% Ha BO3BBILLIEHHBIX y4acTKax 1 10 90% B ylIeabsIxX
U OaJikax), OOMIMeM OCaJKOB (CPEIHEerogoBOe KOJIM-
yecTBO cocTaBirsieT 1350 MM) 1 BEICOKOIM CpemHeTrono-
BOI1 TeMmieparypoii Bo3ayxa (14.5°C) (JIasyk, 1960).

JlecHast pacTUTENILHOCTD B apeajie OyphIX JIECHBIX
ITOYB Ha CEBEPHOM MaKpPOCKJIOHE TIpeAcTaBIeHa pe-
MMYILIECTBEHHO OYKHSIKAMM, MTUXTAPHUKAMHU, OYKOBO-
MUXTOBBIMU Jiecamu. [lepBhlii sipyc Haubosee 4acTo
o0pasytoT F orientalis (peNVKT TPETUYHOTO IIEPUOIA),
Quercus robur L., Fraxinus excelsior L.; B 1omjecke
npucyTcTByoT KyctapHuku Corylus avellana (L.)
H. Karst., Ilex colchica L., R. colchicus, B. colchica. Ha
ceBepHOM MakpockiioHe I'KX B mpenenax mcciiemye-
MbIX TEPPUTOPUMN KIMMAT MSATKUA, YMEPEHHO-KOHTHU-
HEHTaJIbHBIN, BIAXKHbIN. CpemHeromoBast TeMIiepaTypa
Bo3ayxa cocrapisier 10.1°C, cpenHerogoBoe KoJjimde-
ctBo ocankoB 1020 MM, OTHOCUTENIbHAsI BJIAXKHOCTh
68—80%. st 3MbI XapaKTEPHO OTCYTCTBUE YCTOM-
YUBOTO CHEXHOTO ITOKPOBa, GE3MOPO3HBIN MEPUOLT
cocrapiisieT B cpenHeM 185—195 cyrok (https://ru.cli-
mate-data.org/).

OO0beKTaMH MCCIIEIOBAHUSA CIIYXXUJIU PACTUTEb-
HBII TIOKpOB, TTOYBeHHas Me3odayHa (IOXIeBBIE
yepBU) U ITOYBHI (OyphI€ JIECHBIE) JIECHBIX OMOTeOlIe-
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82 VJIUTOBA u np.

HO30B. B Tabin. 1 mpuBeneHsl MccienyeMble OMoreo-
LIEHO3bI I0XKHOTO (5 TUMOB) U ceBepHOro (6 THUITOB)
MAaKpOCKJIOHOB, COCTaB UX IPEBECHO-KYCTAPHUKOBOTO
sIpyca U HAITOYBEHHOTO IMOKpoBa. [Ji1 KOMITIEKCHBIX
uccienoBaHuii B 2018 u 2020 rr. ObUIM 3aIOKEHbBI
11 mpo6HbIX momanok (30 x 30 m?). Ha roxHOM
MaKpOCKJIOHE OHU PACMOJIOKEHbI B Mpeesiax KOOpau-
Hat N 43.31688—43.53828; E 39.52561—39.87840; BbICO-
ta 32—118 M Hax yp. M., Ha ceBepHOM — N 44.13426—
44.22810; E 39.82575—40.03401; 447—897 M Han yp. M.
s onpeneieHUsT MECTOITOJIOKEHHUST TUIOIIAN0K HC-
nonb3oBanu HaBuratop GPSMAP 60 CEX.

Bypbie necHbIe TTOUBHI, IIMPOKO PACIPOCTPAHEH-
HBIe B Jecax 3amagHoro KaBka3za, oTHocsATCS K (da-
LaJIbHOMY TOATUIY OYpbIX JIECHBIX CJ1a00 HeHAChI-
IIIEHHBIX OYEHb TEIJIBIX CPeIHe- M MHOTOTYMYCHBIX
cpenHecyrmuHUCTRIX 1TouB (EropoB u ap., 1977). Pa3-
JIMYMS KIMMaTUYECKUX YCIOBUiII 1 MOYBOOOpa3ylo-
IIUX TOPON HAa HPOTUBOMOJOXHBIX cKiaoHax ['KX
OMpEeNEeNISTIOT 0COOEHHOCTH 3TOro noaruiia mous. Ha
FOXKHOM MaKpPOCKJIOHE C(DOPMUPOBAIMCH OyphIe JISCHBIE
(pon ocTaToYHO-KapOOHATHBIE) MOYBBI HA IICOHUCTOM
SIIOBUY KapOOHATHBIX CJIAHLIEB U TSKEJIOCYNIMHUCTOM
SITIOBUM OCAIOYHBIX ITOPOJI, HA CEBEPHOM — TUIIMYHBIE
Oypble JIECHbIE TIOYBHI Ha IIIEOHMCTOM ITIOBUM OCAA04-
HBIX Y KAPCTOBBIX MOPO/I.

PactureabHocTb. [Ipy reoboTaHMYECKUX OIMCA-
HUSIX BU3yaJbHO OIIPEACISIIM COMKHYTOCTh KPOH
JIPEBOCTOSI, COCTABIISIIU €ro (DOPMYJIbI, KOJTMYECTBO
CTBOJIOB Ha IuTomanke rmpuHumMainu 3a 10 (HepoHoB,
2002). Ecnu B cooO11ecTBe MMeJICS MOMJIECOK, OTME-
yayu ero obiiee nmpoektuBHoe nmokpeitre (OITIT) n
BUIOBOI cocTtaB. I1pu ormmcaHny KMBOTO HAITOYBEH-
HOTO IMOKpPOBa (TpaBsSIHO-KYyCTapHUYKOBHIN SIPYC) OT-
Meyanu OIIIT TpaBocTOsI, COCTaBIISIJIU CIIUCOK BUJIOB,
YKa3bIBaJIA OO0 IIPOSKTUBHOIO MOKPHITHUSI KaXKIOTO
Buaa. B cocraB 3Toro sipyca BKJIIOYaIud TakKe TPaBsi-
HUCTBIE U IePEeBSIHUCTHIC JIMAHBI (caccanapuib, TUTIO-
I, XKUMOJIOCTD U 1p.). HazBaHUe pacTUTEILHOTO CO-
o0IIecTBa OMNPEACISIIOCh AOMUHUPYIOIIUM BUIOM
JIPEBOCTOSI.

buopasHooOpa3ue pacTeHU ONpenesyivi ux ajib-
(a-pasHOOOpa3ueM, NPEACTABICHHBIM CPEIHUM
YHCJIOM BUOOB Ha romanke (Marappas, 1992). Jlns
XapaKTEPUCTUKU OMOTreOLEHO30B PACCUMTHIBAIU
CUHAKOJIOTMYECKNE MHICKCHI: chuT — (PUTOLIEHOTHU -
yeckoro OmopaszHooOpasus Illennona (Shannon,
1948), e — BeipaBHeHHOCcTU Ilueny (Pielou, 1975),
Rpnop dopucTrueckoro pasHoobOpasus XapTiu
(Hartley, 1928), C — mommHupoBaHus CHMIICOHA
(Simpson, 1949). MHnekcwl paccurMThIBaIu Mo (hop-
MyJaMm:

ﬁ¢m = -2 plnp;, roe

p; — 1o ocoleli i-ro BUaa, pacCCYUTHIBAIOT KaK OT-
HollleHUE #;/ N: h; — TPOEKTUBHOE MTOKPHITUE i-TO BU-
na, N — IpOeKTUBHOE IIOKPHITHE BCEX BUIOB Ha ILIO-
IIagKe;
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— HCbl/lT

B

rae S — Yucjio BUJOB PACTECHMUIA;

hd)JIO]:) = 10g2 S,

- Z[;?fq\f - 1>}

Ana cpaBHUTENBHOM OIEHKM OMOTeOIIeHO30B
PACCUMTHIBAIM MHTETPAIbHBIN MHIEKC UX Pa3HOO0-
pasust (Lyrerp, %) TYyTEM CYMMMPOBAaHMUS OTHOCH-
TeJIbHBIX 3HAYEHU YITOMSHYTBIX MHIECKCOB (AHIpe-
eB, 2002):

H,
IMHTerp= = XlOO-}-ﬂXlOOﬁ-MX
¢ut.max InS 10g2 Smax
% 100 — (1 - C) x 100(%).

JoxaeBbIx yepBeii cOOMpain U3 MOYBEHHBIX MO-
HonutoB (25 X 25 cm?) mo Meromuke Iunsposa
(1975). BunoByto NpuHALIEXKHOCTb TOXAEBbIX Yep-
Bell ompenensii cormacHo BceBosomoBoii—Ilepens
(1997). BcrpeyaeMOCTh OTAEIbHBIX BUIOB YepBEil
pacCcUMThIBAIM OT OOIIIETO YU CTIa UCCAEAYEeMbIX TPOO.
151 XapaKTepUCTUKHU JOXKAEBbIX YepBEil UCIOJIb30-

BaJIM TaKXe CUHAIKOJOrMueckue WHaekchl (H —
IIennona, C — CumrcoHa, e — [ueny, 4 — Xaptian).
PaccuunThIBam MHTErpaabHBI MHIEKC pa3HOOOpa-
31 JOXIEBBIX 4epBeil mo dopmyne A.B. AHopeesa
(2002) aHAJIOTUYHO TAaKOBOMY Pa3HOOOpa3usl pacTu-
TEJIbHOCTU.

IToyBa. OGpa3ibl MOYBHI KaXKIOr0 OMOLIEHO3a OT-
OMpaIi U3 BEPXHETO OPraHOMUHEePaIbHOTO c1os (0—
20 cm) (MeTon KoHBepTa, Iowmanxka 100 M%), u3 xko-
TOPBIX TOTOBWJIM CMEIIaHHBII oOpazer (Bcero 11)
(KazeeB, KonecHukon, 2012). PactutenbHyo IoI-
CTWJIKY B aHAJI3 HE BKITIOYAJIH.

B o0Gpa3siiax mouBbl onpeaessiu CoAepXKaHUue oOp-
ranuyeckoro yrepoaa (C,,,, %) no merony Tiopu-
Ha B Mogudukaunn Hukuruna u pH (mousa : Boma =
= 1:2.5) — noreHIIMOMEeTpUYeCKU (ApPUHYILLIKWHA,
1970). OmpeneneHue IUIOTHOCTU IOYBbBI B ecCTe-
CTBEHHOM cJIOXeHUU (T/cM3) OCYLIECTBIISIA METO-
moMm H.A. Kauwmnckoro (Bamionmna, Kopuaruna,
1961). st or6opa MoYBbl B HEHAPYILIEHHOM COCTOSI-
HUM WCMOJb30BaIM Oyp — uuauHAp KayuHcKoro
(06BeM 39.4 cm?). OTOOpaHHbII 06pa3elLl BbICYIINBA-
Jm 1ipu Temreparype 105°C 1o mocTosTHHOI MacCHhI.
ITo oTHOIIEHNIO MacCHI CyXO¥i ITOYBHI K 00beMy Oypa
pacCUMTHIBAIN TUIOTHOCTh IMOYBBI B €CTECTBEHHOM
CIIOXXECHUM.

CkopocTb cyOcTpaT-UHAYLIUPOBAHHOTO JbIXaHUS
(CH/1) mouBBI ¢ BHECEHUEM ITIOKO3bI (10 Mr/T 11ou-
BbI) OIpeIEIISIM I10C/Ie KpaTKOBPEMEHHOM MHKyOa-
mun (4 4, 22°C), cKOpOCTh 0a3aJIbHOIO AbIXaHUS
(B1) — 6e3 BHeceHUsI IIIOKO3bI, cIIycTs 24 4 (AHaHbe-
Ba, 2003). CMJ1 n B1 mouBBI onipeaesIsiiii TATPUMETPH -
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Ta6muna 1. CocTaB IpeBOCTOSI, MOMIECKa M HAIIOYBEHHOTO ITOKPOBAa MCCIIeAyeMbIX OroreorneHo30B 3anagHoro Kaskaza
(IT — mnomanka; OIIIT— ob1ree MpOeKTUBHOE MTOKPHITHE)

dopmyia gpeBocTos, [Tonnecok Hanousennsrit mokpos (OI1I1, %;
IT, Ne buoreoneHo3
COMKHYTOCTb KPOH (OI1I1, %) N — yuncyio BUIOB)
FOxxHBIIT MaKpOCKIOH
1 | JIunoBo-6ykoBbIii ¢ TCcOM | 7BK3JIm + T + T Tlex colchica, 1, Konxunckourmmuesbiii (30; N9)

SITOMHBIM U TpaboM 0.9 Sambucus nigra, 1; (Ruscus colchicus, 25; Rubus anatolicus, 3;
OOBIKHOBEHHBIM Prunus laurocerasus, 1;| Smilax excelsa, 1; Hedera colchica, 1;

Ficus carica, en.; Geranium robertianum, en. v 1p.).

Ailanthus altissima, en.

2 | JIummoBo-siceHeBO- 84 c2J1m; Cornus australis, 1, ExxeBuuHBbIif ¢ pasHOTpaBbeM (95; N7)
€>KeBUYHBIN 0.5 Sambucus nigra, 1. (R. anatolicus, 70; Ruscus colchicus, 15;

Geranium robertianum 7; Calystegia syl-
vatica, 2; Geum urbanum, en. u ap.).

3. | BykoBO-BEeITHUKOBBII1 10bk+T+T; 1lex colchica, 1. HrnnueBo-BeltHUKOBBIN (45; N9)

C TUCOM SITOAHBIM 0.9 (Calamagrostis arundinacea, 35; Ruscus
¥ TpaboM OOBIKHOBEHHBIM colchicus, 5; Epimedium colchicum, 5 u
ap.).

4. | KiteHOBO-OyKOBBIi 9bk1Ku; Prunus laurocerasus, | Konxunckournuuesslii (3; N4)
PEAKONOKPOBHBIN 1.0 35. (Ruscus colchicus, 3; Ilex colchica, en.,

Hedera colchica, en., Phyllitis scolopen-
drium, en.).

5. | TucoBo-6yKOBO- 6Bbk4T; Prunus laurocerasus, | Konxunckournuuessbiii (50; N3)
KOJIXUJACKOUTIULIEBBIIA 0.9 35. (Ruscus colchicus, 50; Phyllitis scolopen-

drium, en., Dryopteris filix-mas, en.).
CeBepHBIit MAKPOCKIIOH

6. |IpaboBo-pasHorpaBHblii | 10T + I'p + I[Ix + Ac; | Crataegus sp., 3; Pasnotpasnsrii (50; N25) (Lilium mon-
¢ Tpyl1eit OOBIKHOBEHHOI, | 0.8 Cornus mas, 2; adelphum, 15; Helleborus caucasicus, 7,
siIceHEM OOBIKHOBEHHBIM Corylus avellana, 2; Sanicula europaea, 5; Cyclamen coum, 3

Ligustrum vulgare, en. |u np.).

7. | flceneBo-nuxToBO-0yKO- |6BK2c2I1x + Kut + I'; | OrcyrerByer Pasnotpasnnbiii (10; N 7) (Paris incom-
BBII ¢ KJIEeHOM nTojieBbIM, | 0.8 pleta, 4; Helleborus caucasicus, 7,
rpaboM OOBIKHOBEHHBIM, Cyclamen coum, 3; Arum maculatum, 3;
sICEHEM OOBIKHOBEHHBIM Paeonia caucasica, en., Galium odoratum

— . U Ip.).

8. | I'pyiieBo-0yKOBBIit 7Bx3Ip + I + fc; Corylus avellana, 7, PasHoTtpaBHbiii (30; N 17)
¢ rpaboM O0ObIKHOBEHHBIM | 0.9 Ligustrum vulgare, en.; | (Sanicula europaea, 15; Fragaria vesca,
U SICEHEM OOBIKHOBEHHBIM Sambucus nigra, en.; |7; Cyclamen coum, 1; Viola reichenbachi-

Rosa majalis, en. ana, 3 ap.).
9. |I'paboBo-OyKOBHI 8Bbx2I' + Ko + Ix Crataegus sp., e1l.; Konxunckorumoniessbiii (80; N 17)
C KJIEHOM IT0JIEBBIM 0.9 llex colchica, en. (Hedera colchica, 70; Rubus anatolicus,
u nuxTtoit HopnmaHHa 5; Symphytum grandiflorum, 5; Carex
remota, en, Viola alba, en. v np.).
10. | I'paboBo-0OyKOBbIit 8bk2T; Cornus australis, 1, Paznotpasnbiit (35; N 12) (Fragaria
0.8 Sambucus nigra, 1. viridis, 5, Galium odoratum, 5; Glechoma
hederacea, 5; Hedera colchica, 5; Tamus
communis, 1  1p.).
11. | BykoBo-nuxToBO- 6I1x4bK; llex colchica, 1. KonxuackorunoLeBblii ¢ pasHOTpa-
KOJIXUICKOILTIOIIE BBIi 0.8

BeeM (70; N 5) (Hedera colchica, 45;
Rubus anatolicus, 20; Polygonatum verti-
cillatum, 3 n np.).

ITpumeuanust: Bk — 6yk BoctouHblit; JIm — nmuna 6eronuenuctHast; T — tuc ssrogusbiii; I — rpa® oOBIKHOBEHHBII; SIc — SICEHb OOBIK-
HoBeHHBbI; Kit — kieH nosieBoit; [p — rpyiia o6sikHOBeHHast; [1x — nuxta HopaMaHHa; e, — eTMHUYHO.
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2023



84 VJIUTOBA u np.

YECKUM METOIOM B IIPEIBAPUTEITEHO MHKYOMPOBAHHBIX
o6pasuax (7 cyt, 22°C, 60% TONMHOI BIarOeMKOCTH).
ConepxaHue yriaepoaa MUKpoOHoit 6uomaccesl (C,,,,)
paccuuTbiBaiv no popmyne: C,,,. (MKr C/T MOUBbI) =
= CHIO (mxn CO,/r nousbl/u) X 40.04 + 0.37 (An-
derson, Domsch, 1978). 3anac C,,,, (r/M? mo4ssl) B
cioe 20 cM u rrowanu 1 Mm% = 10000 cm? onpenessiu
o ¢popmyite: C,,,,. (Mkr C/r moussl) X d (r/cm?) X V,
rae ¥V — o6beM noussl B ctoe 20 ¢M 1 ruiomamy 1 m?
(Ananbesa, 2003). Paccunrbisamu nomo Cy,,. B C,, (%).

Onpenensiav ¢GepMEHTATUBHYIO aKTUBHOCTh MOY-
BBI, WUUTFOCTPUPYIOIIYIO ruapouTrdeckue (pocdara-
3a) U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE (KaTajia3a)
MPOLIECCHL. DTU (DePMEHTHI OITPEIEIISIIN KOJIOPUMET-
PUYECKUM U Ta30METPUYCCKUM METOAAMU COOTBET-
ctBeHHO (KazeeB, KonecHukon, 2012). AKTUBHOCTh
¢ epMEHTOB OLIECHUBAJIM COIJIACHO IKajie ['altoHIOK,
ManaxoBa (1985).

Jlas cpaBHEHUSI OOIIIETO YPOBHSI OMOJIOTMYECKOMN
aKTMBHOCTH MOYB Pa3IMYHbIX OMOTeOlIeHO30B PacCUM-
THIBAJIM MHTETPAIbHBIN MOKAa3aTellb UX SKOJIOro-01o-
sormdeckoro cocrostausg (UIIDBCII, %), KoTopslit
MpeACTaBISIET CO00ii CyMMy OTHOCUTEJIBHBIX BEJIMUMH
naTy nokasaresieit (conepxxanue C,,, 3amac C,,, CKO-
pocts BJI, akTMBHOCTH KaTajasbl U ocdarasbl).
IMpuHIMIT pacyera U CyMMHUPOBAHUSI OTHOCUTEb-
HBIX BEJIMYMH KaXXIOro IToKa3aTessl NpeayIoXKeH UTa-
JbIHCKUM ydeHbIM Jl. Aumm (1959) n acdpekTuBHO
HCIIOJIb3YeTCSI TIPU OLIEHKE OMOJIOTMYECKONM aKTHUB-
Hoctu 1mouB (KaseeB u np., 2004). Hanbonbiiee 3Ha-
YyeHMe KaxXIOoro rokasarenst npuHumarotr 3a 100%.
CyMMa OTHOCHUTEIbHBIX 3HAUYCHU I YKa3aHHBIX ITOKa-
3aresieil TIOYBHI SIBJISIETCS CPETHUM OLIEHOUYHBIM Oalt-
aom: b, = (b, + b, + ... + B5)/N, rne N = 5 — uncio
nokazareyieii. Hamnbomnmplnuii cpemHuil OLIEHOUYHBIN
6ain (B ) MpuHUMalOT 3a 100%. 1711 OYBbI Kax-
nmoro OuoreonieHo3a paccuutbiBain MITDBCII mo
dopmyne: UTIDBCI = B_,/B, nax X 100%.

Dusuko-XxuMHIecKre U (pepMeHTATUBHBIC TTOKA-
3aTe/IM MOYBBI OINPENE/SIM B TPEeX MOBTOPHOCTSIX,
MUKpoOuojgorndeckue — B msatu. CTaTUCTUYECKas
00paboTKa MOJIydeHHBIX TaHHBIX BEITTOJIHEHA B IIPO-
rpamme “Statistica-10”. PaccuuTbeiBanu cpegHue Be-
JIMIMHBI, OIIMOKY CpeIHero, KoM (UIIMeHT IIpOoCTpaH-
CTBEHHOM Bapualnu, KO3(MOUIIMEHT KOppesIsiny Mo-
KaszaTeyieil OMOJIOTMYEeCKO aKTUBHOCTU TOYBBI C
pazHoOOpa3reM pPaCTUTEILHOCTA U YUCIEHHOCTBIO
JOXIEBBIX YEPBEIA.

PE3YJIBTATbBI U ObCYXIAEHHUE

Pacturenbnoctb. [1I1MpOKOJIUCTBEHHBIE U TEMHO-
XBOIHBIE JIeca B apeajie OyphIX JIECHBIX ITIOYB OTHOCSIT
K KOJIXUACKOMY TUITY C OOIIIMM YMCJIOM BUIOB B Ape-
BocToe, paBHOM 10, B momiecke — 13, >KMBOM HaIlo4-
BEHHOM ITOKpoOBe — 56 BuaoB (Tabi. 1). B aTux necax
Haunbosee yacto noMmuHupyet F orientalis. Ha 1io-
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IIagKax IOXKHOTO MAaKpOCKJIOHAa 3a(UKCUpOBaH
31 BuI pacTeHMit, U3 HUX B IpEBOCTOE — 9, Momjiecke — 6,
HaAllOYBEHHOM MoOKpoBe — 16 BumoB. Hapsamy c
F orientalis u T. baccata, Bctpeuarorcs Carpinus betu-
lus L., Acer campestre L., F. excelsior. B ntunoBo-0yko-
BOM OuoreoreHo3e (rmiomanaka Ne 1) oTMe4eHEI o~
rudImme ocobu caMmIImnTa Konxuuckoro (7% obiiero
KOJIMYECTBA IPEBOCTOS), a B TUIIOBO-SICEHEBOM OMO-
reoltieHo3e (Turomanka Ne 2) — yxke 30—35%. B tuco-
BO-OyKoBOM Jiecy (momangka Ne 5) oTMeueHO Haur-
MeHbIIIEe KOJTMYECTBO BUAOB pacTeHu (Bcero 6).

B necax ceBepHOro MakpOCKJIOHA OO0Ilee 4nCiIo
BUIOB JOCTUTaeT 57, B cOCTaBe APEBOCTOSI — 7, MOM-
JIecKe — 5, HalOYBEHHOM ITOKpoBe — 45. B npeBecHO-
KyCTapHUKOBOM SIpyC€ B OCHOBHOM TI'OCHOACTBYET
F orientalis nipu yaactum C. betulus, A. campestre,
A. nordmanniana, T. begoniifolia, F. excelsior. I1lonme-
COK 4acTo OTcyTcTByeT (Tabi. 1). A. nordmanniana
OTMEUeHa B TPeX JIECHBIX OroreolieHo3ax. B OykoBo-
MUXTOBOM Jiecy (Tutoiaaka Ne 11) ToMuHUpYeT Mux-
Ta, B moajiecke — I. colchica, B TpaBIHO-KyCTapHUY-
KOBOM spyce — Hedera colchica v Rubus anatolicus.
HauGonpmmMm BuooBBEIM pa3HooOpasuem (33 Buma)
oTJINYaeTcsl TpaboOBO-pa3HOTPABHBEIM OMOIreolleHO3
(tromragka Ne 6) ¢ mpumechkio Pyrus communis (L.),
A. nordmanniana, F. excelsior, B omiecke — Cratae-
gus, C. avellana, Cornus mas L. B pa3HOTpaBHOM CO-
obuectse (25 BUAOB) JaHHOTO OMOreolLeHO3a, Hapsi-
Iy ¢ TOMUHUPYIOIIMMHA BUIAMHU, 3aMETHOE y4acThe
MPUHUMAIOT SHAEMUYHBIE PEIUKTHI TPETUIHOTO IIepU-
ona, BKitoueHHbIe B KpacHyto kHury P® (2008): Den-
taria quinquefolia (M. Bieb.) Schmalh., Cyclamen
coum Mill.

JlecHble 6MOreolIeHO3bl HA U3YYEHHBIX CKJIOHAX
I'KX umerot 6;1m3K1e BEJIMYUHBI albda-pa3HooOpa-
3us npeBoctost (3.4 u 3.7) n momitecka (3.0 u 3.4), HO
CYIIECTBEHHO Pa3jlyaloTcsl MO HAalOYBEHHOMY MO-
KPOBY: Ha CEBEpPHOM MAaKpPOCKJIOHE ero ajibda-pas-
HooOpa3sue coctapisieT 13.3, Ha Io3KHOM — Bcero 5.8.

HMHaekchl huToleHOTUYECKOro O1opasHooOpasus
Illennona ceBepHOro MakpockioHa (2.54 £ 0.24) He-
3HAYUTEIbHO BBIIIIE TAKOBBIX I0KHOTO (2.02 £ 0.24)
(puc. 2). CXoaHy0 TEHIECHIINIO JEMOHCTPUPYIOT UH-
JIIEKCBI (DIOPUCTUYECKOTO pa3HooOpasusg XapTiu
(4.15%0.35; 3.39 = 0.36 COOTBETCTBEHHO). 3HAYECHMUSI
WHIEKCOB NoMUHUpoBaHUsI CHUMIICOHA BbIIlIE Ha
I0)KHOM MaKpOCKJIOHE, 10 CPAaBHEHUIO C CEBEPHbBIM
(—0.13 £0.03; —0.08 £ 0.02). CpegHue 3HaYCHUS NH-
JneKca BbipaBHeHHOCTHU [1unesy 6JIM3KU U COCTABIISIIOT
0.86 £ 0.0151 0.88 £ 0.019, uTO C y4eTOM UX HU3KOI1
MIPOCTpaHCTBEHHOU BapuabenbHocTH (3.5 u 4.7%)
MOXET CBUIETEbCTBOBATHL 00 OMHOPOMHBIX YCIOBU-
X (pOpMUPOBAHUS JIECHBIX OMOLIEHO30B I0XKHOTO U
ceBepHoro ckioHoB I'KX. KoadduimeHT npocrpaH-
CTBEHHOI Bapuauuu uHaekca llleHHoHa u XapTiu co-
craBisgeT 18—23%, a Cumrrcona — 6orbite (44—54%).

HauGonbimii MHTErpalbHbIA WHOCKC PACTUTEb-
HOro pasHOOOpasust (/y.p) OKa3asicst B rpaboBo-pas-
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Puc. 2. CuHIKOJIOrMYeCKUe U MHTerpajbHble MHISKCHI Pa3HOOOPa3ust JIECHOM PACTUTENILHOCTU B apeasie OyphIX JIECHBIX [TOYB
3amagHoro KaBkasza; Ha3BaHUsI GMOTEOIIeHO30B Ha I0)XKHOM (Ne 1—5) 1 ceBepHOM MakpockiioHax (Ne 6—11) — kak B Tabd. 1.

HOTpaBHOM OHoOreoleHo3¢e (ruroanka Ne 6), rae oTMe-
yeHa HauOOoJbIlIasi BUAOBAasT HACHIICHHOCTb, MHIEKC
BBIPaBHEHHOCTH, (pUTOLIEHOTUYECKOE U (hJIOPUCTUYE-
CKOe pa3HOO00pa3re, HO HAMMEHBIINI UHIEKC TOMU-
HUPOBaHUA (PUC. 2). SHAYEHUE I,y STOTO GUOTEOLIE-
Ho3a npuHATO 3a 100%. MHTerpanbHblIii MHAEKC paCTH -
TEJIBHOTO pa3HOOOpa3us CEBEPHOTO0 MaKpPOCKIIOHA
cocTasisieT B cpenHeM 88.3 + 3.3%, a 1oxxHoro — 80.4 +
+3.3%, (CV=28.4% 1 8.2%), 4TO CBUIETEILCTBYET O
CXOXECTH UX (PIOPUCTUUECKOTO cocTaBa. Bamu3ocTh
¢baopkl McCIeTOBaHHBIX PaifOHOB CEBEPHOIO U I0XK-
HOT'O MaKpOCKJIOHOB 3amnagHoro Kaskaza orMmevanu
u gpyrue aBTopbl (Tumyxun, Tynues, 2016).

JoxneBble yepBu. B mouBax rcciae1o0BaHHBIX TUTO-
IIATO0K BBISIBIEHO 9 BUIOB JOXIEBBIX YepPBEii, OTHO-
cammxcsl K ceMelicTBy Lumbricidae: Aporrectodea
caliginosa trapezoides (Dugés, 1828), Aporrectodea
Jassyensis (Michaelsen, 1891), Dendrobaena attemsi
(Michaelsen, 1902), Dendrobaena mariupolienis mari-
upolienis Wyssotzky, 1898, Dendrobaena tellermanica
Perel, 1966, Dendrobaena schmidti (Michaelsen, 1907),
Dendrobaena veneta (Rosa, 1886), Eisenia fetida (Savi-
gni, 1826), Helodrilus patriarchalis (Rosa, 1893) (Ta6mn. 2).

HoxneBbie uepBu A. jassyensis, D. attemsi, D. vene-
ta, H. patriarchalis Bctpeuarorcs: B Poccum ToabpKo Ha
Kaska3ze, 3 mociieqHue u3 HUX — MPEUMYIECTBEHHO
B 3amagHoOM ero yacTh. B cocTaBe 3101 (hayHBI HE Me-
Hee 7 BUIOB (78%) SIBISIIOTCSI aBTOXTOHHBIMHU. DTO
KPBIMCKO-KaBKa3CKMe CyO3HIEMUKU, BOCTOYHOEB-
pO-a3MaTCKUii BUI KaBKAa3CKOTO MPOMCXOXICHUS U
MpencTaBUTe/ M HauboJjee ApeBHel CpeIu3eMHOMOP-
ckoil (payHbl KaBkaza. KocMOmoauTHBIE BUOBI CO-
CcTaBIsAOT MeHee 22% ayHBI, 4YTO 3HAYUTEIBHO
MEHbIIIe, YeM B Apyrux paiioHax CeBepHoro KaBkasa
(I'epacvkuna, IlleBuenko, 2018; Rapoport, Tsepko-
va, 2019).

MN3BECTUA PAH. CEPUA BUOJOTHUYECKAA  Ne 1

Hanmuuue mnutenbHO pasiaraeMoii HONCTHIKU B
M3YYEHHBIX JIecaX M TEIUILINA, BIIAXKHBINA KIMMaTt op-
MUPYIOT pazHOOOpa3re MOP(PO-3KOTOTUIESCKUX TPYIIIT
IoxneBbIX yepBeil. [1o BumoBoMy GorarcTBy mpeoo-
JIagaloT COOCTBEHHO IIOYBEHHBIEC JIIOMOPUIIUIBI
(4 Buna). D. schmidti — nonuModHbIi Bua. OTMmede-
HBI TakKXKe ITOACTWIOYHBIC, MOYBEHHO-IOACTUIOY-
HBI€ BUIbl 1 HOPHUKM, OOJBITMHCTBO M3 KOTOPHIX SIB-
JISIIOTCSI TIEPBUYHBIMU TymycooOpasoBatensiMu. [los-
HOWIEHHOCTb 9KOJOTUYECKOTO psiia OOXIAEBHIX
YyepBEM XOPOIIO COTIACYeTCsl C BbICOKOI T'yMyCUPO-
BaAHHOCTbIO OYPBIX JIECHBIX TTOYB.

B nmouBax 10:xkHOTO MaKpOCKJIOHA BBISIBJICHO 8 BU-
OB JOXIIEBBIX YepBeii, 4TO cocTaBisieT 89% Bcero ux
KoJimdyecTBa (Tadi. 2). B nmpenenax ogHoro 6uoreoiie-
HO3a 3aperucTpupoBaHO OT 1-TO IO 5-TU BUIOB.
HauGonee yacto BcTpevatorcs D. attemsi, A. jassy-
ensis 1 D. schmidti (Tabj. 2). M0o3aM4YHOCTb YCIIOBUI
MECTOOOUTAHUIA TUCO-CAMILIMTOBOM POILIM (KapCTOBbIE
MOACTUIAIOIINE TOPOAbI, CKIIOHBI PA3HOI 3KCITO3U-
1IMM, OTpULIATESIbHbIE (DOPMBI pesibeda) 00ycIaBIuBacT
HajJIMyye pa3HbIX IT0 TPeOOBAaHMUIO K TeMIlepaTrype U
BJIAXKHOCTU BUIOB JOXIEBBIX YepBeil. Tak, BIaroso-
ouBbie U Teruiomoobussie D. veneta v H. patriarchalis
3aHMMAIOT JIEeIPECCUM U TEHEBbIE CKJIOHBI, a HEMO-
paiabHO-CTEeIHBIE A. c. trapezoides n D. tellermanica,
XOPOIIIO MPUCITIOCOOJICHBIE K KOJIECOAaHUSIM TUAPOTEP-
MUWYECKOTO peXXrMa, BCTpeYaloTcsl B 00Jiee MHCOJIUPY-
eMBIX onoreonieHo3ax. 1o 3Toi1 ke mpuumHe pa3HO00-
pa3eH u cocTaB TOMUHAHTOB — D. schmidlti, D. veneta,
D. attemsi, D. m. mariupolienis. OmIHaKO HU OOUH U3
STUX BUAOB He MpeobiiamaeT no YMCIeHHOCTU boJiee,
YyeM B IByX OMOTEOIIeHO3aX.

Ha ceBepHOM MaKpOCKJIOHE BBISIBJICHO 5 BHUIOB
JIOXIEeBbIX YepBeii (Tadi. 2). Ha BeIOeIeHHBIX IJIO-
IIaIKax BCTpedyaroTcs oT 1-10 10 4-X BUIIOB, TOMWHM -
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Puc. 3. Jlos1 YMCIEHHOCTH OXKIEBBIX YyepBeit (%), OTHOCSIIMXCS K PAa3HBIM XOPOJIOTUYECKKUM (a) U MOP(O-3KOTOTMIECKUM

(6) rpyrnaM; Ha3BaHUsI GUOreOlIeHO30B — KakK B TabJ1. 1.

pyeT A. jassyensis. HeoObiuHO yacTo — OoJjiee, 4eM B
80% ipo6, oTMeueH HOpHUK D. m. mariupolienis. Kax
M3BECTHO, HOPHUKU CTPOST IIIYOOKHE ITOYBCHHBIE
xo#bl, mocturaliue 7 M (Beicoukwuii, 1962), n peru-
CTPUPYIOTCS B BEpXHEM IOYBEHHOM CJIO€ IIpU Hau-
OoJiee GIATOTIPUSATHOM COYCTAHUM TEMIIEpaTyphl M
BJIaxkHOCTU. Kpome Toro, Ha ceBepHOM MaKpOCKJIO-
He 3apeTucTpupoBaH E. fetida, KOTOpBIil 9KOI0rA4Ie-
CKM OMM30K K D. veneta — BULy, XapaKTepHOMY IJIsI
HaceJIeHUsT JOXIEBbIX YepBeil I0)KHOTO MaKpOCKIIO-
Ha. Ha CeBeprom KaBkaze Bunsl D. veneta u E. fetida
BCTpeYaroTcs BOJM3U BOAHBIX UCTOYHUKOB WJIM MO
Kopoit BajnexHuka (Rapoport, Tsepkova, 2019). On-
Hako F. fetida — onyuH U3 HaMEHee XOJIOTOCTOMKIX
BUIOB JTIIOMOpuInI, BcTpevatomuxcsa B Poccuu (Me-
mepsikoBa, bepman, 2014), u3BecTeH OOIIMPHBIM
BBICOTHBIM M IIMPOTHBIM IMAIla30HOM pacIpocTpa-
HeHus Ha CeBepHoM Kaskaze (Panmonopr, 2013). Bug
D. veneta BcTpeuyaeTcsi B OCHOBHOM B HU3KOTOPHO-
cpemHeropHbiX JaHmmadTax 3amagHoro Kapkasa,
XOTSI XOJOJIOCTOMKOCTh €0 KOKOHOB OJIM3Ka TaKOBOM
D. veneta (Greiner et al., 2011).

B xoposioruyeckoit CTpyKType HaceJIeHUsT JOXKAe-
BBIX UepBeil CEBEPHOIO M IOXHOIO MaKPOCKIOHOB
HauOoJIee YacTo IIpeodIagaoT CpeTn3eMHOMOPCKIE
BUIbI M KPBIMCKO-KAaBKa3CK1e Cy0sHAeMUKH (puc. 3a).

Cpenn3eMHOMOPCKHME BHABI JOXAEBBIX 4YepBeit
OOMTAIOT B palioHaX C YMEPEHHO BIIAXKHBIM U TETLTBIM
KJIMMAaTOM, VX TIPUCYTCTBUE XapaKTepU3yeT YCIOBUS

MN3BECTUA PAH. CEPUA BUOJOTHUYECKAA  Ne 1

MOYBOOOpa3oBaHUsI OyphIX JeCHbIX IMo4yB. Hamuuue
CPeOU3EeMHOMOPCKUX 3JIEMEHTOB BO (hjiope U hayHe
3anagHoro KaBkaza oTmedanoch M paHee (3epHOB,
2006; ¥Ocynos, 2014 u np.) (puc. 3a).

B mopdo-3Konmornyeckoit CTpykType HaceaeHUs
JIOKIIEBBIX YEPBEil Ha CEBEPHOM MaKpPOCKJIOHE IIpe-
00J1a7aI0T COOCTBEHHO ITOYBEHHbBIE BUIBI, KOTOPKIE
BCTpEYaroTCs yallle, YeM Ha 10>kHOM (puc. 30). Boiiie
BCTPEYAaeMOCTh HOPHMKOB. DTU TPYyINBl XOPOIIO
MPUCITOCOOJIEHBI K BLIKMBAHUIO B 3aCYIIJIMBBIN ITe-
pHoI B MPEATOPHO-CPEAHETOPHBIX JIaHAIIa(Tax, rue
OCHOBHAsI YacCTh BJIaTM PacXOOyeTCsl Ha CTOK M MCHa-
peHue. Ha 10:)kHOM MaKpOCKJIOHE GOJIbIIe pacIpo-
CTpaHEHbl BUIbI, MUTAIOIIMECS Ha IIOBEPXHOCTHU
IIOYBbI, B TOM YHCJIe — MOACTUJIOYHEIC JIIOMOPUIIV-
Ibl. C4UTaeTCsl, YTO MOACTUIIOUHBIEC BUIbI I HOPHMU-
KM — rpynmnbl Bzaumosameriiaemoie (Ilepens, 1979),
YTO XOPOIIIO 3aMETHO Ha HaIllMX BbIOOpKax (puc. 30).

MHupekcel 6uopa3HooOpa3usl JOXKIEBLIX YEpBEid,
X BBIPAaBHEHHOCTH U (hayHUCTUYECKOTO pa3HOOOpa-
311 JOCTAaTOYHO BBICOKM. Bce paccunTaHHble HaMU
WHIEKCHI, 32 UCKJIIOYEHUEM TaKOBOTO JOMUHMPOBa-
HMSI, OKa3aJIMCh BbIIIEC Ha IOXXHOM MaKpPOCKJIOHE U
HIXe — Ha ceBepHOM (puc. 4).

Ha 1oXHOM MaKpOCKIIOHE CHUHIKOJOTUYECKUE
WHIIEKCHI, OIMChIBAIOIIME CTPYKTYpPYy HacejeHus
noxneBbix yepBeit (ITuemny u I iHTerp.), HU3KOBApU-
abenbpHBI (CV = 4.9 u 7.9% CcOOTBETCTBEHHO.), YTO
XapakTepusyeT ee cjaadylo m3mMeHYMBOCTh (JlakuH,
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Puc. 4. CUH3KOJIOrM4YeCKMe MHIECKChI HaCceJIeHUs TOXKACBBIX YepBeil B OypBIX JIECHBIX IMoYBax 3anagHoro KaBkasa: pa3HO00-
pasus lllenHona, nomuHupoBaHust CUMIICOHA, BEIpaBHeHHOCTH [1ueny, nHOeKC (payHNCTUYECKOTO pa3HOOOpa3us XapTiu,
VHTETrpajibHbI MHAEKC pa3HOOOpa3usl; Ha3BaHMsI OMOreoleHO30B — Kak B Tab. 1.

1980), a uagexkc Cumncona (CV = 23.6%) — cpenHe-
BapmnabeseH. Ha ceBepHOM MaKpOCKIIOHE TIPOCTPaH-

CTBEHHasi BapuabGeNbHOCTb WHIAEKCOB [yyper, Y H
cpenusa u cunbHag (CV = 19.7% u 35.5%). Ha ce-
BEpHOM MakpockJjioHe 3HaueHue CV nnaekca IlleH-
HOHa Bbille B 3.3 pasa IO CPaBHEHMIO C IOXHBIM,
Cumricona — B 1.4, Tlueny — B 4.3, Xaptiu — B 2.4,
Lynerp — B 2.5, UTO, Ha HALl B3WJIAL, MOXET CBHIE-
TeJIbCTBOBAaTh O BBICOKOI T€TepOreHHOCTU YCIOBUIA
MECTOOOMTaHUI NOXKIEeBBIX YepBeil. B rpadboBo-pa3s-
HOTpaBHOM GHoreoleHo3e (rmiomanka Ne 6) MHaeKC
nmomuHupoBaHus (CumIiicoHa) ObUT HAMOONBIINM, a
ouopaszHooOpasus (IllenHoHa u XapTiu), BbIpaB-
HenHoctu (IMueny) u 1 ., — HAUMEHBILIMMMU (PHC. 4).
HaceneHue noxneBbIX yepBeii 3TOro JecHOro OMo-
TeoIeHO3a OOMTAET B MEHEE OJIaTrOITPUSITHBIX YCIIOBUSIX:
KapCTOBBIE MOPOJIbI BHIXOISIT HA MOBEPXHOCTH T10 BCe-
MY CKJIOHY, UTO OMNpeAessieT HeOO IO MOIITHOCTb
TYMYCOBOTO TOPU30HTA, U, KaK CIEICTBUE, HEMOCTATOK
BJIar'W, YTO KOCBEHHO TOATBEPXXAAeTCsS MpeobiagaHu-
eM rpaba B ipeBecHOM Ttosiore. [TouBbl, B KOTOPBIX ITPO-
u3pacraer rpad, OTIMYAlOTCS PE3KUM aMILUTUTYIHbIM
TUAPOTEPMUYECKIM PEXKUMOM MO CpaBHEHUIO C OYKO-
BbIMU O6uoreorieHo3amu (Heuaes, 1960).

Bypble jiecHble MOYBBI IIMPOKO MPEACTABICHLI B
necax 3anmagHoro KaBkaza. MoiiHble cpenooopa3o-
Bareau — F. orientalis n A. nordmanniana (Hapsioy ¢
HAMOYBEHHBIM ITOKPOBOM, ITOYBEHHO MUKPO- U M€~
30(ayHoOIT) UTPAIOT BEAYIIYIO POJIb B pETYJIUPOBAHUN
OOMEHHBIX MPOLIECCOB B CHUCTEME IMOYBa-pacTeHUue
(3oHH, 1950).

Bepxnuii cioit (0—20 cM) Oypoii JecHOI ocTaTou-
HO-KapOOHATHOI MOYBbI Ha I0)KHOM MaKpPOCKJIOHE
XapakTepusyercs crabokucnoii (B cpeqHeM pH 6.22),
a Oypoi1 JIeCHOI ITOYBHI Ha CEBEPHOM — HENTPaAJIbHOM

MN3BECTUA PAH. CEPUS BUOJOTUYECKAA  Ne 1

peakuueii (pH 6.87) (ta6n. 3). [TokaszaHo, 4TO BBICOKIE
3HayeHusT pH xapakTepHBI 11 TT0YB, C(OOPMUPOBAH-
HBIX B YCJIOBUSIX MEHBIIETO ITOCTYIUIEHUS Bjaru
(Karmegam, Daniel, 2007). Uccnenyemble Oypble Jiec-
HBbIE TIOYBBI XapaKTEPHM3YIOTCS PBHIXJIBIM CIOKEHUEM
(rurotHOCTB BepxHero 20 cM cnost 0.8—1.1 1/cm®) u BbI-
cokuMm conepxanueM C,,. Ha I0XHOM (B CpeaHEM
6.03%) u ceBepHOM MakpocKioHax (6.61%). Ipyrue
bUsnKoO-XxMMHUYecKre ToKa3aTean TTOYBBI pPa3HBIX
OMOIICHO30B IOKHOTO M CEBEPHOTO MaKpPOCKIOHOB
OKa3aJIMCh B LISJIOM CXOIHBIMU.

AXTMBHOCTB KaTajia3bl B O0JBIINHCTBE UCCICoYyE-
MBIX TOPHBIX IIOYB OKa3ajiach BBICOKOI (['amoHIOK,
Manaxos, 1985), a ¢pocdarasHoit — cpenHeii (Tadma. 3).
AKTHBHOCTb KaTajla3bl MOJIOXUTEIbHO KOPPEIUPO-
Bana ¢ pH mmoussr (= 0.5), a ¢pocdarasel — oTpulia-
tesbHO (r = —0.6). Koppensauus aktuBHocTu ¢ep-
MeHTOB ¢ C__ . oKa3ajiachk cinaboii (r = 0.3—0.4).

opr

Copnepxanue C,,, B MOYBE pa3HbIX OMOLIEHO30B
FO’KHOTO MaKpPOCKJIOHA COCTaBWJIO B BepxHeM 20-Tu
cMm cinoe B cpegHeMm 2009 mkr C/r, a ceBepHOro —
ooibie, 2740 mxr C/r (Tabn. 3). CieqyeT OTMETUTD U
oonbmunii 3anac C,,, B MOYBax CEBEPHOIO MaKpoO-
ckiioHa (B 1.4 pa3za) mo cpaBHEHMIO C I0XXHBIM. OTMe-
YeHo, uto conepxanue C,,,, B mousax (cioit 0—10 cm)
PaBHUHHBIX IIIMPOKOJUCTBEHHBIX JIECOB COCTABJISIET
B cpenHeM 548 mkr C/r (I'aBpuiieHKo u np., 2011), a B
OypeIX JecHBIX TouBax llenTpanpHoro Kakaza —
1200 Mkt C/1 (T'opo61oBa u ap., 2021).

IMoxkaszarenb C,,,,/C,,r M3YYEHHBIX JIECHBIX MTOYB
coctaBu B cpenHeM 3.75% Ha 10)KHOM MaKpPOCKJIOHE
1 4.6% — Ha ceBepHOM (Tab6:. 3). Cieayer OTMETUTD,
YTO HamboJbllIee 3HaUeHUe 3Toro nokasarens (7.0%)
3a(pMKCUPOBAHO B IpabOBO-pPa3HOTPABHOM OHMOTreo-
HeHose (romanka Ne 6). B maHHOM ¢duToleHO3e
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Ta6mma 3. PU3UKO-XUMUYEeCKUEe U OUOJIOTMYeCKKe IToKa3aTesn OYPhIX JECHBIX ITOYB (BepxHUii 20 cM ci1oit) 3amagHoro
KaBka3za (cpenHee, M + ommbka cpenHero, m), KoaddUIIMeHT MpocTpaHCTBeHHOro BapbupoBaHus (CV) Mexny uccie-
JIyeMBIMU OUOTeOLIEHO3aMU I03KHOTO (1 = 5) 1 ceBepHOro (7 = 6) MaKpOCKJIOHA

FOxxHBIIT MAKPOCKIIOH CeBepHbIiA MAKPOCKJIOH
[Tokasarenu
Mtm CV, % M*m CV, %

pH (H,0) 6.22 £ 0.25 8.8 6.87 £0.36 12.7
[1oTHOCTS, T/cM> 0.97 £0.05 11.2 0.93 £0.04 11.6
Coprs % 6.03 £ 0.98 323 6.61 £0.87 29.5
3anac C,, T/Ta 116 £ 18.5 32.0 121+ 14.4 26.2
®ocdaraza, mr P,O5 /100 1/ 4 343+73 42.4 37.7+5.6 36.1
Karanasa, m1 O, /r/MuH 10.9+0.9 18.9 9.43+1.72 44.6
B, Mxr C-CO, r/u 25.6+2.1 18.4 26.6 £2.5 23.5
CHUA, mxr C-CO, /r/u 90.8+£9.5 23.3 123.8 £ 16.9 33.3
C,uc» MKT C/T ITOYBBI 2009 + 209 23.3 2740 + 373 33.3
3anac C,,,, I/M? 383 +27.8 16.2 507 £ 70 339
Cyu/ Coprs % 375+ 0.5 32.8 4.6+0.7 377
UIIBBCII, % 76 £ 3.7 9.8 76 7.6 22.5

Ipumevyanue. MTIIDBCII, uHTerpaibHbIii ITOKa3aTeIb 3KOJIOT0-0MOJIOTMYECKOTO COCTOSTHUST TIOYBBI.

ObUIM OTMEYEeHbl HauOoJbllee QIOPUCTUYECKOE
(Agnop = 5.0) ¥ puTOLIEHOTHYECKOE OUOPa3HOOOpasue

(H p,,; = 3.3), OTpaxaronme COOTBETCTBEHHO BBICOKYIO
BHUIOBYIO HACHIIIIEHHOCTh W TIPEACTABJIEHHOCTD (I0JIe-
Boe yuactue) BumoB. COOOIIECTBO XapaKTepU3yeTcsl
TaKKe HanOoJblIeit BeIpaBHeHHOCTHIO (€ = 0.94) mpu
HauMeHbIIIeM MHIeKce TOMUHUpoBaHUsT CHUMIICOHA
(C = 0.025) (puc. 2). HaumeHbliiee 3HaYeHUeE
Cou/Copr (1.9%) 0oOHapyXxeHO B TMCOBO-OyKOBOM
GuoreolieHO3¢e (FOXXHbII MAaKPOCKJIOH, Tutoianka Ne 5)
¢ MUHUMAJIBHBIM (PUTOLIEHOTUYECKUM U (PIOPHUCTH-
YyeCKMM pa3HooOpa3ueM (puc. 2).

I[Moxkazarenr UIIOBCII mig moys 10XKHOTO U ce-
BEPHOIO0 MaKpPOCKIIOHOB COCTaBMII B cpeaHeM 76%.
OH 6but HanbonpmwmM (100%, puc. 5) B siceHEBO-
IMUXTOBO-0YKOBOM OHMOTEOIIeHO3¢ Ha CEBEPHOM MaK-
pockioHe (romaaka Ne 7), B KOTOpoM 0OHapyKeHO
BbicoKoe conepxanue C,, (8.29%) u C,,,, (3717 MKT
C/1), ckopoctb B1 (36.5 mMxr C-CO,/r/9) u CUJ
(168 wmxr C-CO,/r/4), aKTHMBHOCTH ocdaTasbl
(59.7 mr P,Os/100r/4) u xatanassl (12.9 M O,/r/MUH).
Ciemyer OTMETHTB, YTO TaKWe PACTUTEIbHBIC DIM-
dukaTopkrl, Kak OyK (F orientalis) u muxra (A. nord-
manniana) oNpeaeIsIIOT BBICOKOE HAKOIIJIEHUE opra-
HUYECKON Macchl U OOOraiieHHOCTb 3JEMEHTaMU
Ca™2, Mg*?u Fe*?. Onag 3Tux pacTeHUii noasepraer-
cs MEIJICHHON MMHEepaIM3alluy U3-3a BBICOKOTO CO-
IepkaHUs TOJU(MEHOOB, B YAaCTHOCTH, TaHHMHA
(Adamczyk et al., 2017) 1 oOMEHHOro aJTIOMUHUS
AIP*, KOTOpble TOKCUYHBI UIS MOYBEHHON MUKPO-
ouotel (Langenbruch et al., 2012). Kpome Toro, Muk-
poOHOE pa3oKeHWe JIUTHIUHA B onane A. nordmanniana
narnoupyercs u 3¢upHBIMA Maciaamu  (Rutigliano
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etal., 1998). B otmmume ot F orientalis u A. nordmanni-
ana, onan F excelsior He CONEPXUT TOKCUYIHBIX CO-
eIMHEeHUI, 4TO OOBSICHSET OoJiee aKTUBHYIO Hesi-
TEJIbHOCTb ITOYBEHHBIX MUKPOOPTraHU3MOB B SICEHE-
BO-IIMXTOBO-0yKOoBOM OuoreoneHo3e (Oostra ef al.,
2006; Vesterdal et al., 2008).

Bricokuit mokaszarenb UTIDBCII (88%) ormeueH
TaKXe B TT0YBE TpabOBO-pa3HOTPABHOTO GUOTeolle-
Ho3a (momanka Ne 6), B IpeBECHOM sIpyce KOTOPOTO
npucytctBytoT C. betulus, P. communis, A. nordmanni-
ana, F. excelsior (puc. 5). B aToM 61oreoiieHO3¢e BbI-
SIBJIEHBI HanboJiee BBICOKME ToKa3aTenu (QIOPUCTH-
yeckoro pasHooOpasus (100%) rpu HauMeHbIIEM
dayanctmaeckoM (52%) m HamboIbIIEM WHIEKCE
IOMUHUPOBaHUS noxAeBbix yepBeit (0.8). B mecHoMm
GuroreolieHo3¢e muiomanku Ne 6 (ceBepHbBII MaKpo-
CKJIOH) OOHaApyXeHO TOJBKO 2 BUAA OOXIEBHIX Yep-
Bell (moMUHAHT A. jassyensis, COOCTBEHHO ITOYBEH-
HbII BUA U KPYNHBIA HOpHUK D. m. mariupolienis).
INoka3zaHo, 4TO BUIOBasT HACHIIIIEHHOCTD PACTUTEb-
HOTO TTOKPOBa OYKOBBIX JIECOB TECHO KOPPETUPYET C
OUOJIOTUYECKOM aKTMBHOCTBIO MOYBBI, CONEpPXKaHU-
€M a30Ta B MOICTWIKE W BEepXHEM ITOYBEHHOM CJI0¢
(Jacob et al., 2010).

Haumensimmit UTIDBCII (52%) oTMedeH B ouBe
rpaboBO-0yKOBOIro GHoreoleHo3a (ruiomanka No 9,
puc. 5), IJ1s1 KOTOPOTo XapaKTepHBI HAMMEHBILINE BEJTH-
unHbl C,,; (3.65%), ckopoctu B1 (17.9 Mxr C-CO,/r/4
1 aKTUBHOCTU Kartanasbl (3.9 mu O,/r/ MuH). Hamou-
BEHHbIII MOKPOB JAHHOTO GUOTEOLIEHO3a COCTOUT B
ocHOBHOM 13 H. colchica (70%) n nMeeT MUHUMAJTb-
HBII MTHAEKC BBIPABHEHHOCTHU W HAUOOJBIINI — J10-
muHupoBanus. Oman C. betulus MuHepamu3yeTcs
oricTpee, o cpaBHeHMIO ¢ F orientalis (Kooijman,
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Puc. 5. UHTerpaabHble ITOKa3aTein 3Kooro-ounonornyeckoro cocrosuust (MIIDBCII, otH. %) GyphIX JIECHBIX IIOYB B OUOre0-
1eHo3ax 3amagHoro KaBkasa; Ha3BaHUsI GUOTeOIIeHO30B Ha 1oxkHOM (Ne 1—5) u ceBepHOM (Ne 6—11) MakpOCKJIIOHaX — KaK B

Tab. 1.

Cammeraat, 2010), omHako ripeooiiananue F orientalis B
IPEeBECHOM sIpyce M O€mHBIM HAIOYBEHHBIN ITOKPOB
00yCIaBIMBAIOT MEHBIIYI0 aKTUBHOCTH ITOYBEHHOI
MUKpPOOMOTHI. MBI mpenmojiaraeM, 4TO BCTpedae-
MOCTb JTOXIEBBIX YepBeil COOCTBEHHO ITOYBEHHOTO
Buna D. tellermanica ipu aGCOJIIOTHOM TOMUHUPOBA-
HUM B HACEJIEHUU APYTrOoro COOCTBEHHO MOYBEHHOTO
BUIA A. jassyensis XapaKTepHU3yeT THAPOTEPMUIECKUI
peXUM TMOYB KaK HanboJjiee 3aCylIIUBEINA, YTO TTOI-
tBepxaaet yyactue C. betulus B IpeBEeCHOM sIpyce.

B uccnenoBaHHBIX OMOreoleHO3aX KOJXUICKUX
JIeCOB ycTaHOBJieHa TecHast cBsI3b (r = 0.5—0.85)
cunaKonornyeckux (Illennona, Xaptiau, Cummnco-
Ha, ITreny) u MHTEerpaJibHbIX MHAEKCOB pa3HOOOpa-
3USI pACTUTENIbHBIX COOOIIIECTB C TTOKa3aTeIIMU MUK-
pOOHOI aKTUBHOCTU MOYBHI (cKopocTh CU, CMUK,
CMmuk/Copr). YcTaHOBIIEHA TaAKXKe KOPPEISLIMOHHAs
B3aIMOCBSI3b YHCJIEHHOCTH JOXKAICBBIX YePBE ¢ MO~
KasaTesIMU aKTUBHOCTHU TTOYBEHHOTO MUKpPOOOIIe-
Ho3a (r = 0.5—0.7) u pazHoOOpa3usi pacTUTEIbLHBIX
coo6iectB (r = 0.4—0.8). [ToayyeHHBIE TaHHBIE MO-
IyT WITIOCTPUPOBATh TECHYIO B3aIMOCBSI3b B (DyHK-
LIMOHUPOBAHMUU OCHOBHBIX KOMIIOHEHTOB OMOTEO1Ie-
HO30B KOJIXUACKHUX JiecoB 3anagHoro Kaskasa (pac-
TUTEIBLHOCTD, IOKICBBIC UePBU, TIOYBA).

SAKIIIOYEHHME

ITpoBeneHbl KOMIUIEKCHBIE MCCAEOOBAHUS Pa3HBIX
KOMIIOHEHTOB KOJIXUJICKMX OMOTreoleHO30B 3arai-
Horo KaBkasza (pacTUTEIbHOCTh, OOXIEBHIE YEPBHU,
Oypnie JecHble MOYBbI). OCOOEHHOCTh KOJIXUICKOTO
THUIIA PACTUTEIBHOCTH CBsI3aHa C BBICOKMM BUIOBBIM
pa3sHooOpa3neM, MHOTOSIPYCHOM BEPTHUKAJIbHOU M
TOPU3OHTAIBbHON CTPYKTYpOU, HAJIUYUEM OSHIAECMU-

MN3BECTUA PAH. CEPUS BUOJOTUYECKAA  Ne 1

KOB M PEJIUKTOB, BEUHO3EJEHOI0 MOoIJiecKa U peIKO-
ro TpaBSHOTO MoKpoBa. MIopuUCTUYECKUIT COCTaB U
cinabass BaprMabesTbHOCTh €T0 CHMHAKOJIOTMUECKUX WH-
JIEKCOB CBUJIETEJTECTBYIOT O CXOIHBIX YCAOBUSIX (hOPMU-
POBaHUS JIECHBIX OMOTeOIICHO30B Ha I0XKHOM U CeBep-
HOM MakpockiioHax [ltaBHoro Kaska3ckoro Xpeora.

Bunosoii cocraB HanGoIee YacTO BCTPEUYAIOIINX-
Csl BUJIOB JIOKIEBBIX YepBEil Ha 000UX MaKpOCKIOHAX
pasnuyaeTcsd He3HauyuTeJIbHO. Mopdo-3Koaornye-
CKasl CTPYKTYpa UX HaceJICHUSI U O0UIIne Cpeau3eM-
HOMOPCKHUX BUIOB XapaKTepU3YIOT YCIOBUS MOYBO-
o0pa3oBaHMs OyphIX JJECHBIX IOYB, Pa3BUTHIX B palii-
OHE C YMEPEHHO BJIAXXHBIM U TEIUIbIM KJIMMAaTOM U
HPOMBIBHBIM TUIIOM BOJHOTO peXUMa.

Byprle jiecHble MOYBBLI MCCIEIOBAaHHBIX OMOIe0-
LIEHO30B XapaKTEpU3YIOTCS PBIXJIbIM CJIOXEHUEM,
BBICOKUM COJepXKaHUEM OPTaHMYECKOIO yrjiepoaa 1
BBICOKOIT MUKPOOHO aKTUBHOCTHI0. OCHOBHBIC (D1~
3UKO-XMMUUYECKUE Y OMOJIOTMYECKUE TTOKA3ATEN TI0YB
JO’KHOTO ¥ CeBEPHOTO MaKpOCKJIOHOB I1aBHOTO Kas-
Ka3ckoro Xpe0OTa CXOXM. YCTaHOBJIEHA TeCHasl Kop-
peSIlIUOHHAsI CBSI3b MEXIY (PU3MKO-XMMUYECKUMU
1 OMOJIOTMYECKMMM IOoKa3aTeJIIMU OypBIX JIECHBIX
MOYB pa3HbIX OMOreoleHO30B, CUHIKOJIOIMYECKUMU
U VUHTErpaJbHBIMU WHACKCAMU pa3HOOOpa3usl pac-
TUTEJIbHOCTU Y YMCJIEHHOCTBIO HOXICBBLIX YEpBEId.
ITosryyeHHBIE SKCIIEPUMEHTAIbHbBIE PE3Y/IbTAThl 3TUX
(OHOBBIX TEPPUTOPUIA MOTYT OBbITH MOJIC3HBIMU MIPU
MOHUTOPUHIOBBIX MCCJIEHOBAHUSIX IPYIUX JIECHBIX
ouoreolieHo30B 3amnagHoro KaBkasa.

®dunancupoBanue. Paborta BBIITOJHEHA MpPU Ya-
CTUYHON (DMHAHCOBOM IoanepxKKe rpaHToB PODU
Ne 18-04-00961 u 20-54-56030 Upan_T.
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Forest Biogeocenoses in the Area of Brown Forest Soils of the Western Caucasus

T. S. Uligova', N. L. Tsepkova!, 1. B. Rapoport!, O. N. Gorobtsova',
F. V. Gedgafova!, and R. Kh. Tembotov' #

! Tembotov Institute of Ecology of Mountain Territories of RAS, I. Armand street, 37-a, Nalchik,
360051 Kabardino-Balkar Republic, Russia

#e-mail: tembotov.rustam@mail.ru

Vegetation and brown forest soil of different types of forests of the southern and northern macroslopes of the
Main Caucasian Ridge were studied, special attention was paid to soil fauna (earthworms), microbial and en-
zymatic activity. A comparative analysis of the main components of forest biogeocenoses (plant communities,
earthworms, microbial and enzymatic activity of the soil) of the southern and northern macroslopes of the
Main Caucasian Ridge located in the Caucasian State Natural Biosphere Reserve and natural monuments
“Guam Gorge” and “Colchian boxwood Massif” was carried out. The assessment of the plant diversity of
various types of colchian forests of the southern and northern macroslopes is given. The similarity of the
structure of plant communities, the population of earthworms, their species richness, as well as the most im-
portant indicators of the biological activity of the soil of the southern and northern macroslopes has been es-
tablished. A close correlation between the indicators of biological activity of brown forest soil with the diver-
sity of vegetation and the number of earthworms is shown.

Keywords: biological activity, biodiversity, brown forest soil, earthworms, colchian forests

MN3BECTUA PAH. CEPUS BUOJOTUYECKAA  Ne 1

2023




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


