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Pucynoxk 5. 3aBucumocts nokazarenss C/N B ropuzoHTe A 0T 6MoMacchl cOOCTBEHHO MOYBEHHbBIX
JOXK/IEBBIX uepBeil B 1ecax MockBopenko-Okckoil paBHUHBI U CeBepo-3ananHoro Kaskaza

Henocratok MuHepanbHbIX (OpPM a30Ta —
OIMH W3 BaXHEUIIMX  JUMUTHUPYIOMINX
(akTOpOB MUHEPATHHOTO MUTAHUS PACTECHU,
MOCKOJIbKY B TouBax /10 90% 3Toro sneMeHTta
HaxOAWTCS B HEJNOCTYIIHOM I pPACTCHUM
dopme (Mengel, 1996). HU3BectHO, UTO
NESTENBHOCTh J0XKIEBBIX YepBEU MPUBOJIUT K
Oo0OTrameHn0  TOYBBI  JOCTYHHBIMH  JUIS
pacrenuii ¢opmamu azora. KomponuTsl
JOK/IEBBIX YepBEH 00OTaIeHhl MOUYEBUHON U

HOHAaMHU aMMOHUSL. [InmesapuTenbHbIe
(bepMeHTBI yepBen AKTUBU3UPYIOT
NEeATENbHOCTD HUTPUUIUPYIOIIUX u

aMMOHUUIMpYOIMX  OakTepuil, cieno-
BaTEJIbHO, YMEHBIIAIOTCS TIOTEPU CBOOOTHOTO
a3ora, KOTOpBIM 3akperuiiercsi B (¢opme
COEAMHEHHM, AMMOHUKWHBIA a30T NEPEXOIUT B
HUTpuThl U HUTparel (Kosnosckas, 1976).
DOKCHEpUMEHTBl € JOXKICBBIMH  YEpPBIMHU
Eisenia nordenskioldi, oOuramomuMu B
TEMHO-Cepoit MOYBE oJ IIPOKO-
JMCTBEHHBIMU Jecamu, MOKa3aJu
oOorareHie MOoYBbl MOABIKHBIMU (popMaMu
aAMHHHOTO a3oTa, JOCTYITHOTO TSt
MOTJIOUICHUS KOPHSMHM pPacTeHUH, CBOOOA-
HBIMA M  CBSI3aHHBIMH  aMHHOKHCIIOTaMHU
(Koznosckas u ap., 1983; Crpuranosa u np.,
1989). B OTBITAX v TMOYBEHHO-
MOJICTUJIOYHBIMUA U COOCTBEHHO MOYBEHHBIMU
OOKJIEBBIMA ~ YEPBSIMM  [IOKAa3aHO,  YTO
aMMOHUH, COIEPXKAIIMKMCSA B  KOIPOJIMUTAX
JIOXJEBBIX 4YepBEH, crmocobeH MOoauQHIIn-
poBaThb HHUTPU(HKALKIO B TIOYBE, BBI3BIBAS
JOJITOBPEMEHHBIE KyMYJSITHUBHbIE 3((EKTHI,
HAMHOTO  TPEBOCXOISIINE CBOE MpPsIMOE
neiicreue (burrouxkuit u gp., 2007). B
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OKCIIEPUMEHTAaX C  HOPHBIMH  YEpPBAMHU
MOKAa3aHO, YTO COJAEp)KaHHE JOCTYIHOTO
azora B rnoyse yBenuuuBasioch Ha 0.03 mr/kr
Ha kaxapie 0.1 r GHOMacChl TOKICBOTO YEPBs
(Andriuzzi et all., 2016). B mnpupomHsix
HKOCUCTEMaX MOTOK MOYBEHHOTO a30Ta 4epe3
MOMYJISILIMKA  TOKJIEBBIX YEpBE TOCTUTAET B
rox jaecAatkoB kuiorpamm Ha rekrap (Lee,
1985; Parmelee, Crossley, 1988), uto
HEOOXOIUMO Uil YCTOMUMBOTO (DYHKIIMOHHU-
pOBaHUSI HAa3eMHBIX JKOCHUCTeM. Takke
oOoraiieHie IMOYBbl Aa30TOM IPOUCXOAUT 32
cueT THOeNn JOXKAEBBIX UYEPBEU: €KEroaHO
CMEPTHOCTh KOTOPBIX COCTaBISIET B CpPEIHEM
60% ot oO0meil 4YHCICHHOCTU MOIYJIAUN
(Lavelle et al, 1998). B mouBax
IlentpansHoii EBpombl 1ocie OTMHpPAaHUS
JIO’KJIEBBIX YEepBEHl BbIXOJ a30Ta JOoCTUTaeT 24
r/M?, 94TO COIOCTAaBHMO C €XKETONHOH I030if
MUHEpAIbHBIX a30THBIX yao0penuit (100-200
kr N Ha 1 ra). buomacca noJIeBbIX 4epBei,
cozepkamias 65-75% Oenka, B IoYBe OBICTPO
paszmaraercsi, HO a30T BBIMBIBACTCS Me]-
JICHHEE, TIOCKOJIBKY CBSI3BIBAETCSI MUKPOOpIa-
nm3mamu (Lee, 1985; Makeschin, 1997; u
Ap.).

JloxxieBbIe 4epBU CIIOCOOCTBYIOT
3HAUUTENILHOMY CHIKEeHUIO0 oTHomeHus: C/N
B TIOYBE, UYTO CBS3aHO C MpPSIMBIM U
OMOCPENIOBAHHBIM  BIMSHUEM  JOXKJEBBIX
YyepBeil Ha MUHEpANIN3aLUI0 U TyMUADUKAITIIO
opraHuveckoro BemiectBa. JlokJeBble YepBU
crocoOCTBYIOT cyxeHuto oTHomeHuss C/N B
TPM pa3a 1O CpPaBHEHUIO C  OMNaJIOM
(CrpuranoBa, 1968). HWwmerorcst skcnepu-
MEHTAJIbHBIE JIOKA3aTeNIbCTBA 3HAUYUTEILHOTO
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cyxxenust C/N mop BIUsSHUEM Pa3HBIX MOPdo-
AKOJIOTUYECKHUX TPYMI JIOKICBBIX YepBEH HE
TOMBKO B JIECHBIX ToYBax. /[y TOYBEHHO-
MOJICTHJIOYHBIX 4yepBeid 3TOT dbaxr
ycranoBiieH B BepMmukomnocrax (Talashilkar
et al., 1999), mis cOOCTBEHHO ITOYBEHHBIX
YepBE — HaA CEJIbCKOXO3SMCTBEHHBIX IMOJISAX
(Sandor, Schrader 2007; McDaniel et al.
2013).

JlokIeBbIX depBEH dYale OTHOCAT K
rpynrne HATPOICOEPAHTOB — TMOYBEHHBIX
OpTraHU3MOB, OKAa3bIBAIOIIIUX CHIIbHOE
BIUsiHME Ha Murpamnuio asora (Koznosckas,
1976; XKyxkoB u ap., 2000), B nepBy1o ouepeib
32 c4eT TryMH(DHUKAIMA  OPraHUYECKOTO
BemecTBa B mouse. OHAKO, TOKACBBIC YEPBU
Kak TMepBUYHBIC Pa3pPYIIUTEIN TOACTUIKUA U
BTOPUYHBIC pa3pymmTenu MEpPTBBIX
PaCTHTEIBHBIX OCTAaTKOB, OKa3bIBAIOT
BIUSTHUE U HA MUTPAIMIO yIIIEpPO/a B IMOYBAX,
MO3TOMY HMX MOXHO OTHECTH H K TpyIIe
kapOonmubepanToB (MuHepanuszaropos). Cor-
JAaCHO HAIIUM H JIMTEPATypHBIM JaHHBIM,
BIUSHUE  Pa3HBIX  MOP(HO-IKOJIOTHIECKUX
Tpynn  JOKJEBBIX YEpBe Ha CoJepKaHUE
azora u nokazarens C/N OIHOHAIPABICHHO B
TOPU30HTAX WX AaKTUBHOCTU: COJEpKAHUE
azora yBenuuuBaercs, cootHomenue C/N
yMmeHbpmaercs. OOgHako B OTHOUICHUH
BIUSTHUS JIOKICBBIX YEpBE Ha COJCpKAHUE
yriepoga TpeOyercs — muddepeHInanbHbIA
(YHKIIMOHATBHBIH OaXo. Ilocnenuuit
I00AIbHBI  METaaHallu3 IMOKAa3bIBACT, YTO
MPUCYTCTBUE HE TOJBKO TMOACTHIOYHBIX U
HOPHBIX TPYII, HO H COOCTBEHHO TTOYBEHHBIX
JOXK/IEBBIX YEpBEH MPUBOMUT K CHUKCHUIO
OpPraHMYECKOrO  BEIIeCTBA B  TOPU3OHTE
MOJICTWIIKH, TPH 3TOM Hauboliee CHIbHBII
s dext oka3piBaloT HopHBIE yepBU (Huang et
al., 2020).

B Hamem wuccnenoBaHuu, Kpome TOrO,
MOKAa3aH BO3MOXHBIM 3HAUUMbIM OTpHUILIA-
TeNbHbIM 3(QQGEeKT U TPYNIbl  MOYBEHHO-
MOJICTWIOUHbIX dYepBed (L. rubellus) Ha
3aracsl MOJICTHIIKI " CoZIepKaHUE
OpraHUYeCcKoro ymiepona B Hel. M3BecTHo,
9TO 3TOT BHUJ YacTO MPHUYPOYCH K OOraThbiM
oYBaM u BBICOKOMY COJICPKAHHIO
oprannyeckoro BemiectBa (Kykos, 2004;
KykoBckas u np., 2005 u gp.). Hamm
BBISIBJICHBI ~ CBSI3W  MEXIy  OmoMaccoi
MMOYBEHHO-TIOACTUIIOUHOTO L.  rubellus m
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YBEJIIMYCHUEM  COZEp)KaHUS  yriepoja B
TyMyCOBOM TIopu3oHTe. BeposTHO, 3TO
00yCIIOBIICHO BBICOKOU Tpoduyeckoit
aKTMBHOCTBIO 3THUX YEpBeH M XOPOLIUM
KauecTBOM OBICTPO pasjiaraeMoro omnaja
(Gepess, JIUTIBI, JICTITHBI). Mexny
OromMaccoii COOCTBEHHO MOYBEHHBIX BUJIOB U
YPOBHEM aKKyMYJISIMH YIJIEpoja 3HAYMMBIX
CBsI3€il HEe YCTaHOBIJIEHO, HO BBISIBJICHA 00IIast
TEHJEHIMS K  CHWKCHHUIO  COJCp)KaHUs
OpPraHMYecKoro  yriepoga B  T'yMYCOBOM
TOPU30HTE MPHU yBEITUYEHHH OHMOMAcChl TOM
rpynmnsl - BuoB. COOCTBEHHO TOYBEHHBIE
BUJBl TUTAIOTCSI TIOYBEHHBIM IIE€PETHOEM
(ITepens, 1979; Kyxo, 2004), B wux
KOIIPOJIUTAX TI0 CPaBHEHHMIO C  IOYBOHU
MIPOUCXOIUT YMEHbIIEHHE OOLel Macchl
OpPraHMYeCKOro BEHIECTBA U  IOBBIIICHUE
3oinpHOCTH Ha 2-3% (Lavelle, Martin, 1992;
Angst et al., 2017). CoOCTBEeHHO TTOYBEHHbBIC
BUJBl HE YYacTBYIOT B aKTHBHOM IIepeMe-
IICHUU TIOACTWIKH W TIEPEHOCE OpraHu-
YecKOro  yriepoja B HHDKEJeXallue
ropu3oHTHL. /I moiydeHus yOenuTenbHBIX
pe3yNbTaToB HEOOXOAMMBI JOTOJIHUTEIbHBIC
MOJIEBBIE AKCIIEPUMEHTHI B JIECHBIX IOYBaX,
KOTOpbIE 3alUIaHUPOBaHbBl HAaMU B IPOAOII-
’KEHHUE MCCIIeJOBaHUI 10 TaHHOH mpoliieme.
BbIBO/JbI:
I. B xonme u3MeHeHUs CyKLIECCMOHHOIO
craryca JIeCOB IPOUCXOAUT YCIOKHEHUE
BHUJIOBOTO cocTaBa u Habopa mopdo-
HKOJIOTUYECKHUX TPYII JOKICBBIX YepBed, HO
HE TOCie[oBaTelbHas 3aMeHa OJHUX TPYIII
JIPYTUMHU.
2. BumoBoe OorarctBo, pa3zHooOpa3ue
MOp(hO-3KOIOTHYECKUX Tpymnn U Ouomacca
TOXKIEBBIX yepBeit npu CXOJTHOM
IpaHyJIOMETPUYECKOM cocTaBe MOYB
OTpefieNsieTCsl KauyecTBOM oOmaja: Haubomee
OnaronpuATHBINR TSt NoJyIep>KaHUs
(YHKIMOHATBHOTO Pa3sHOOOpa3Hs IOXKIEBBIX
YepBEe — CMEUIAHHBIA OmNaJ JUCTBEHHBIX W
XBOWHBIX  BUJOB  JIPEBECHOr0  IIOJIOTA,
MOJJPOCTa U KyCTAPHUKOB.
3. BbIsiBIIeHB! HEOHO3HAYHBIC BIIUSHUS
JIOXKIEBBIX ~ 4YepBel  pasHeIX  Mopdo-
SKOJIOTUYECKUX TPyHI Ha aKKyMYJSIHIO
yriiepoia B JIECHBIX MOYBAaX. YCTAHOBIICHBI
OTpHLIATENbHBIE  KOPPESILIMOHHBIE 3aBUCH-
MOCTH  MEXIYy CyMMapHOH Ouomaccoit
MOJICTUJIOYHBIX, TMOYBEHHO-TIOACTHIIOYHBIX U
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HOPHBIX BHUJOB 4YEpBEH U COACPKAHUEM
yriepona noactunku. Ilpu stom Omomacca
[IOYBEHHO-TIO/ICTUJIOYHBIX BUJOB  IOJIOXKH-
TEIbHO CBSI3aHA C COAEP)KAHMEM yIIepoja B
I'YMyCOBOM TOPHU30HTE. B3aumocssi3u
COZIEp’KaHUs yriepoja MOYBBI C COOCTBEHHO
[IOYBEHHBIMM  BHUJAMHU B  IPOBEIECHHOM
UCCIJIEJOBAHNUHU HE BBISBICHBI.

4. IToxa3zarenu, COIIPSIKEHHBIE C
aKKyMYJIILIMEH YIVIEpOJa, — COOTHOILICHHE
C/N u conepxaHue a30Ta OJHOHAMPABICHHO
KOppeJNUpyIOT ¢ OMOMaccoil  JOXKIEBBIX
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To date, forest ecology has not made any clear conclusions regarding the impact of large
invertebrate saprophages such as earthworms on soil carbon dynamics. Some authors state that
earthworm activities result in decreased carbon accumulation. Other studies show that earthworms
contribute to soil carbon accumulation. At the same time, many studies do not take into account the
differences between trophic and digging activity of different morpho-ecological groups of
earthworms in different soil horizons. The objective of this study was to carry out differentiated
assessment of the impact of different morpho-ecological groups of earthworms on carbon
accumulation and correspondent soil parameters (nitrogen content and C/N ratio) during the change
in forest succession status. Field operations were performed in the spring and summer of 2016 and
2018 in three regions: Bryansk Oblast (Bryansk Polesie), Moscow Oblast (Moskva—Oka plain,
Valuyevsky urban forest) and Northwest Caucasus (Krasnodar Krai, Apsheron forestry; Republic of
Adygeya, Caucasian biosphere reserve). In each region, three main stages of coniferous-broad-
leaved forest restoration after clear cuttings were identified. Three test plots 50x50 m were allocated
for each stage; geobotanical and soil descriptions as well as earthworm calculations were carried out
on each plot. It was found out that during the change in forest succession status the species
composition and the set of morpho-ecological groups of earthworms became more complicated, but
there was no successive replacement of any groups with others. Negative correlation was found
between the total biomass of earthworms feeding on the soil surface (epigeic, epi-endogeic and
anecic species) and litter store. In the litter horizon, the biomass of epi-endogeic species was
negatively correlated with the content of organic carbon and C/N ratio, but positively correlated
with the nitrogen content; in the humus horizon, it was positively correlated with the content of
organic carbon and nitrogen and negatively correlated with the C/N ratio. Significant negative
correlations were revealed between the biomass of endogeic earthworm species and C/N ratio in the
humus horizon.
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