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Soil is a natural environment for food production that can suffer from pathogenic
microorganisms due to their fast growth in degraded agricultural soils in contrast to normal soils.
Soil degradation is reflected in its poor microbiological diversity which slows down fresh plant
residues and fresh organic matter turnover. It leads to disruption of soil aggregate structure
(compaction) and thus unoptimal air and water regimes. In this work we model soil aggregation

processes in continuous feedback with organic matter cycle driven by microorganisms.

We aim to model soil physical structure differentiation with its depth on a macroscale
(and other physical and chemical properties distributions) as a result of aggregate size
distribution-dependent nutrients transport (such as oxygen, water, mineral and organic
substrates) which influences microscopic biological processes in soil profile. On the other hand,
biological processes change porous structure, carbon content and etc. within the whole profile
and seriously affect diffusion coefficients creating extremely complex and interesting feedback

between macro- and micro-scale.

Local part of mathematical model is formulated as a system of nonlinear ordinary
differential equations, including chemical master equations for biological processes and
coagulation/adsorption/adhesion kinetics and Smoluchowski type aggregation-fragmentation
equations. The full self-consistent model describes possible mechanisms of feedback between
the soil physical structure and rates of microbiological cycle and soil organic matter decay and
aims to predict evolution of soil properties in conditions of external climate and anthropogenic

stress.
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[TouBbI SBJISIOTCSI €CTECTBEHHOM CPEeAOM MPOU3BOJCTBA MPOJIYKTOB MHUTAHUS YETOBEKA,
KOTOpbIE MOTYT CTPaJaTh OT MAaTOT€HHBIX MUKPOOPTaHU3MOB M3-3a MX OBICTPOTO Pa3BUTHS B
JIETpaupPOBAaHHbBIX CEIbCKOXO3SIMCTBEHHBIX MOYBAX [0 CPABHEHUIO C HOPMAJIbHBIMU ITOYBAMH.
Jlerpaganus TOYBBI MPOSBISETCS B CHIKEHUH MHUKPOOHMOJIOTHYECKOro pa3zHooOpasus, H3-3a
KOTOPOTO 3aMEUISICTCST  Pa3j0oXKEHUE PACTUTEIBbHBIX OCTAaTKOB U KPYIrOBOPOT CBEXKETO
OPraHWYECKOTr0 BEIIECTBA. DTO MPUBOAUT K PA3PYIICHUIO arperaTHON MOYBEHHOU CTPYKTYpP
(YIUIOTHEHHMIO) W, TaKuM 00pa3oM, HEONTUMAIBHOMY BO3JYIIHOMY M BOJHOMY PEXHMAaM.
JlanHas paboTa IMOCBSIIEHAa MOJCIMPOBAHUIO TIPOIIecca MMOYBEHHOM arperanyy B HEMPEPbhIBHOK

CBA3HU C MI/IKpO6I/IOHOFI/I‘I€CKI/I AKTUBU3HUPYCMBIM HUKIIOM OPraHUYCCKOI'O BCIICCTBA.

Hameit nenpio siBisiercss mMojenupoBaHue AuddepeHnnanun GuU3nueckol MOYBEHHOMH
CTPYKTYpbl € TJIyOMHONH Ha Makpo-maciitabe (M JApyrux pacnpeneneHudl (U3NYecKux u
XUMHYECKHX CBOWCTB) B pe3yJibTaTe 3aBUCMMOIO OT arperaTHoro cocraBa IOYBBI TPAaHCIOPTa
NUTATENIbHBIX BEIIECTB (TaKUX KaK KUCIOPOJ, BOJIa, MUHEPAJIbHBIE U OpraHMYECKUe CyOCTpaThl).
B TO xe Bpewms, mopucrtas CTPYKTypa, YIJIEPOJHBIM COCTaB W JPYrHE€ CBOMCTBA IOYBbI
HBOJIIOLIMOHUPYIOT ~ BCJIEJICTBUE  MHUKPOOMOJIOTMYECKUMX  IPOLIECCOB, CHUJIBHO  HU3MEHSS
TpPaHCIIOPTHBIE NapaMeTphbl MMOYBbI. TakuM oOpa3zoMm, oOpa3yercs cioKHeHIIas oOpaTHas CBS3b

ME¥XK]ly MaKpO U MUKPO-YPOBHSIMH pacCMaTPUBAEMON HAMH CUCTEMBI.

JlokanpHass dYacTh MaTeMaTHYECKOW MoOJenu CcPOopMyIHpoBaHa B BHJE CHCTEMBI
HEJTMHEWHBIX OOBIKHOBEHHBIX AU(QepeHIInaNbHbIX YpaBHEHUN, BKIIOUYAIONINX KHHETUYECKUE
YpaBHEHUS peakuuid JUisi OMOJOTHYECKHUX MPOIECCOB M KOAryJslHUU/aJcopOIuu/aare3uu u
ypaBHeHUs1 arperanuu-gpparmerranuu tuma CmomyxoBckoro. IlomHas caMmocoriacoBaHHas
MOJICNIb OIHUCHIBAET MEXAHW3MbI B3aMMOCBSI3M MEXKIY IMOYBEHHON CTPYKTYpOH, CKOPOCTHIO
MUKPOOHOJIIOTUYECKOTO ITUKIIA, PA3IOKEHUEM OpPraHUYeCcKUX BemecTB. ITOroBoil 1enbio Takoro
MHOTOMACIITAOHOTO MOJISTUPOBAHUS SIBJISETCS MPOTHO3UPOBAHME W3MEHEHUN TOYBEHHBIX

CBOMCTB IIPpHU BHCIIHUX KIIMMATUYCCKUX U aHTPOIIOT'CHHBIX BOS,I[CﬁCTBH?IX.
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