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[TouBBI UTpAIOT BEAYUIYIO POJIb B yIJIEPOTHOM OOMEHE MEXIy Ha-
3eMHBIMH DKOCHUCTEMaMH 1 aTMocdepoil, Kak HCTOYHUK W CTOK MapHU-
KOBBIX I'a30B, OTBETCTBEHHBIX 32 U3MEHEHHE KJIMMaTa IaHeTsl. [loaTo-
My OCOOBIN HHTEpPEC BBI3BIBACT M3yUeHHE U MMPOTHO3UPOBAHNE N3MEHEe-
HUH 3armacoB yriepoja B IIOYBE MPU CMEHE XapaKTepa 3eMJIENoJIb30Ba-
Hus. B Hactosee Bpemst B Poccun Gosnbiive mioniaay BEIBEISHHOMN 13
CEIIbCKOXO3HCTBEHHOTO 000pOTa MAaIIHA 3apacTaroT jJecoM. Dddek-
TUBHBIM METOJIOM HMCCJIEIOBAHUA U MTPOTHO3UPOBAHUS JHHAMUKH TaKOH
CJIO)KHOM CHCTEMBI, KaK OpraHUYeCKOe BEIECTBO IOYBHI, ABISAETCA Ma-
TeMaTHYeCKOe MOJEIMpOBaHUe. MaTeMaTHudecKue MOJENH YCIICITHO
MIPUMEHSIOTCS IS MIPOTHO3WPOBAHUS M3MEHEHHH 3aIlacoB yIJIepoja B
MOYBE NP BOCCTAHOBJICHUH JIECOB Ha OBIBIIUX CEBCKOXO3IHCTBEHHBIX
3emuisix (Pomanogrckas,2006; Nieder, Benbi,2008).

MpsI ipoBeny aHadN3 TUHAMHKH 3aIllacOB yTIIepoja B TOYBE MPH 3a-
pacTaHNU MaXOTHBIX JEPHOBO-MOI30JIMCTHIX TIOYB JIECOM Ha OCHOBE HE-
JTuHeWHoH Mozaenu kpyrosopota yriaepoaa NAMSOM (Peokosa, 2003).
Juis mpoBepkn Mojenud OBUIM HCIIONB30BAaHBI PE3yJbTaThl M3yUeHUS
JIEPHOBO-TIO30JIUCTHIX TTOYB XPOHOPAA IMOCTarpOTEHHBIX OHoreore-
H030B (Koctpomckas 06:1.). OH BKIIIOYAEeT MOYBHI MAIIHH, JIyTa (3aJ1eXKb
7 ner), Mmonogoro yeca (3aexs 20 yer), necoB 40 u 80-100 meTHETO
Bo3pacta. [IpoOHbIe TUTOImIaaM pacmoiioKeHbl Ha BOAOpa3jese Ha pac-
crosuuu 100-250 m npyr ot npyra. B EBpomneiickoil 10)xHOI1 Taiire miu-
POKO TpeACTaBIEHb BTOPUYHBIE €JIOBBIE Jieca M MPAKTHUYECKH IMOJHO-
CTBIO UCUE3NN KOPEHHBIE TaeKHbIe OMOTEOIeH03bl. COXpaHUIICS JIUITh
OJIMH 3HAYUTEJbHBIN Yy4aCTOK KOPEHHBIX TEMHOXBOWHBIX JiecoB B Ko-
JIOTPUBCKOM 3amnoBeaHuke. OH rpanuuuT ¢ [lapdenbeBckuM paifioHOM,
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r7ie TPOBOIMIIUCH HAIIM UCCIIEOBAHHUA, YTO a0 BO3MOXKHOCTh JOMOJI-
HUTh M3y4YaeMbIil XPOHOPSA JE€PHOBO-TIOA30JIUCTHIMU MOYBAMM «3Ta-
JIOHHOT0» KOPEHHOT'O €JIbHUKA K0XKHOM Tailll'h, KOTOPBIM HE MOABEpra-
Csl IPSIMOMY XO3SIUCTBEHHOMY BO3JEUCTBHUIO M HAXOAUTCSA B KBa3HpaB-
HOBECHOM COCTOSIHUM C YCJIOBUSIMH CpPE€lbl, KOTOPHIE COOTBETCTBYIOT
€CTECTBEHHBIM OHOTEOIICHO3aM EBPOTICHCKON YacTH FOKHOM TalTy.

[IpoBepka mMonenu mokaszana, YTO OHa aICKBAaTHO OMUCHIBAECT JUHA-
MHKY 3aacoB MOYBEHHOI'O YTiiepojia B MEPUOJ 3apacTaHUsl MaXOTHBIX
JIEPHOBO-TIOI30JIUCTHIX MTOYB JIECOM.

[IpoBeneHHble Ha OCHOBE BHIOPAaHHON MOJETHM BBIYHCIHTEIBHEIC
SKCIIEPUMEHTHI TMOKa3ajdu, YTO 3alachl yriepoja B 3apacTaroliux Ia-
XOTHBIX JIEPHOBO-TIO/I30JIUCTHIX MOYBAX, 3aHUMAIOIUX aBTOHOMHOE I10-
JIOXKEHHE B pesibede, CTPEMSTCS K CTAlIMOHAPHOMY 3HAYEHUIO, COOTBET-
CTBYIOILLEMY YPOBHIO €0 HAKOILJICHUS B aBTOHOMHBIX JIE€PHOBO-IIOA30-
JIUCTBIX TTOYBAX F0XKHO-TACKHBIX JIECOB, HE3aBUCUMO OT 3ariaca yriepo-
Jla B MaXOTHOM MOYBE B MOMEHT €€ BBIBOJIA UX CEILCKOXO03SMCTBEHHOIO
obopota. HayanpHble 3HaYeHHs 3amaca yriepojaa B MaxXOTHOH MOYBe
ONPEACIISIIOT XapaKkTep €ro JUHAMHUKH B IPOIECCe 3apacTaHMs JIECOM.
IIpu 3apacTaHuM OCBOEHHBIX JAEPHOBO-IOJ30JUCTHIX MOYB C HHU3KUM
COZEP)KAHUEM YTIIEPOJAa €ro 3anachbl yBEIWYUBAIOTCA, a IPU 3apacra-
HUM OKYJIbTYPEHHBIX TIOYB OHM MOTYT CHWXKaTbcs. Bpems penakcaruu
3aBUCUT OT TPaHyJIOMETPUYECKOr0 COCTaBa MOYBBI U Pa3HUIIbI B 3ama-
cax yTiiepo/ia B IOYBax IMAlIHU U «3TaJOHHOr0» Jieca.

ANALYSIS OF DYNAMICS OF CARBON CONTENT IN SOILS
DUE TO POST-AGRICULTURAL REAFFORESTATION
ON THE BASIS OF A MATHEMATICAL MODEL
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Soil plays a leading role in the carbon exchange between terrestrial
ecosystems and atmosphere as a source and a sink of greenhouse gases
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which are responsible for the changes of climate. Therefore, it is
especially interesting to study and forecast the changes of carbon
storage in soils due to neglecting after agricultural use. Now a lot of
former arable lands are being overgrown with forest in Russia.
Mathematical models are efficient approach to investigation and
prediction of dynamics of soil organic carbon and are successfully
applied to study of changes of soil carbon storage due to post-
agricultural reafforestation (Romanovskaya, 2006; Nieder , Benbi,
2008).

We have analyzed the dynamics of carbon storage of soddy-
podzolic soils in the course of reafforestation on the basis of nonlinear
model of carbon turnover NAMSOM (Ryzhova, 2003). For the model
verification we have used the results of the investigation of soddy-
podzolic soils of chronological series of post-agricultural
biogeocenoses (Kostromskaya region). The series includes arable lands,
meadow ecosystem (fallow land 7 years of age), young forest (fallow
land 20 years of age), forests 40 and 80—100 years of age. The testing
areas are placed on the distances of 100—250 meters with each other.
Forests which did not undergo direct economical activity almost
completely disappeared in European south taiga. There is only one
considerable areca of these “reference” forests in Kologriv forest
reserve. It adjoins with Parfen’ev district where our investigations were
made. This gives the possibility to supplement our results with soddy-
podzolic soils of “reference” south taiga forests.

The model verification showed model adequacy for the description
of the soil organic carbon storage dynamics during the post-agricultural
reafforestation of soddy-podzolic soils.

Computer experiments on the basis of our model showed that the
carbon storage in overgrowing arable autonomous soddy-podzolic soils
tends to the stationary value which corresponds to the carbon level in
autonomous soddy-podzolic soils of south taiga forests. This value does
not depend on the initial value of carbon storage in the arable soil.
However, the initial value of carbon storage in the arable soil determines
the nature of carbon dynamics during the post-agricultural
reafforestation. During the reafforestation of low humus soddy-podzolic
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soils its storage increases. But if initial humus content is high its storage
may decrease. Relaxation time depends on soil texture and difference in
carbon storages in the arable soils and “reference” forest soils.

YIJIEPOJ MUKPOBHOM BUOMACCHI, Eii CTPYKTYPA,
3AIIACBHI 1 AKTUBHOCTD B ITIOUBAX JIECHBIX
IKOCHUCTEM EBPOIIEMCKOMN YACTHU POCCUHA
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[TouBBI JIECHBIX IKOCHCTEM — Ba)KHBII KOMIIOHEHT Omocgepsl, pe-
3epByap OpPraHMYECKOTO YTIepo/ia M PETyJATOp MapHUKOBBIX ra3oB arT-
Moc(hepbl, OCHOBHBIE (PYHKIIMH KOTOPBIX 00YCIIOBJICHBI AESTEILHOCTHIO
MOYBEHHBIX MUKPOOHBIX COOOILECTB.

B nmouBax (Copr 0.55-2.85 %, mmuctsix yactun 0.52-48.48%) pas-
HBIX JIECOB MOJl XBOWHOM, CMEIIaHHOW U IIUPOKOJIUCTBEHHOM JpeBec-
HOM pacTuTenbHOCThIO Bonoroackoi, Kocrpomckoii, TBepckoii, Bina-
JTUMHPCKOH (IepHOBO-TTO30IHCTas1), MOCKOBCKOM (ITOJI30J1, PIKaBO3EM,
cepast mecHas) m Kamyxcko#l (mepHOBO-TION30IMCTAsI, cepasi JIeCHas )
obmnacreit (Bcero 16 mokanmu3aiuii) ObLTM 0TOOPaHBI 0OPA3IBI TYMYCO-
BO-aKKyMyJsiTuBHOrO ropu3onrta (0—10 cm, 0e3 pacTUTEnbHOW MOA-
CTHIIKH; B aBrycre-ceHTsiope 2004 -2008 rr.). OOpasusl U3 5-Te 1po-
CTPAaHCTBEHHO-YJAJIEHHBIX TOYEK CMEIIMBAIH, MPOCEUBaIH (2 MM) H
xpanw (10°C) He Oonee 4-X HeAenb 10 Hadana SkcrepuMenToB. Ore-
HUBAJIH COJlepKaHUe yriepoaa MUKpoOHOH 6uomacchl (C,yy) METOIOM
CyOCTpaT-mHAYIIMPOBAHHOTO ABIXaHWUs, 0a3allbHOE JbIXaHUE WA MHK-
po6noe npoaynuposanue CO, (b1), orHomenue rpudsr / 6axrepun (I' /
B) MeTonom cenekTHBHOrO MHTHOUPOBAaHUS aHTUOMOTHKAMHU (CTPENTO-
MUIUH, IUKIOTeKCHUMHAJ) ¥ TMOTEHIMAIBFHOE HETTO-TPOAYLHPOBAHUE
N,O (mocne oborammenus nmoyssl rioko3oi). PaccunteiBanu Cy / Copr
¥ MUKpOOHBIN MeTabonmmueckuii kodhdurnuent, gCO, = BJI / Cyp. [0
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