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5. OcrpoBckuii

HHcmumym MEXHOo/I0cUYeCKUX u eCmecmeennblx HayK d)aﬂeHmbl, ITlonvwa

AT'POIKOJOTMYECKHUE ACIHHEKTBI KUCJIOPOJHOT'O COCTOAHUA
MMUHEPAJIBHBIX ITAXOTHBIX ITOYB B YCJIOBUAX ATMOC®EPHOI'O YBJIAJKHEHUS

[IpencraBiensl pe3yabTaThl UCCIEAOBAHMS MTAPAMETPOB OKUCIUTENIBHO-BOCCTAHOBUTEIBHON YCTOMUMBOCTH MAaXOTHBIX
1o4B [1obIIu ¥ 9yBCTBUTEIIBHOCTH PA3IMYHBIX MX BUJOB K THAPOOKCUTCHHOI nerpaganun. [lokazaHo, 4TO BaKHBIM CBO¥i-
CTBOM ITOYB SIBJISICTCS HX OKHCIUTENBHO-BOCCTAHOBUTENBHAS YCTOHUYNBOCTD, BRIpaKEHHAS IBYMS TEMIIOPAJIBbHBIMH ITOKa3a-
TENAMM £, M ;)\, U3BMEPSIEMBIMU BpeMeHeM ynepskuBanus Eh na yposne +400 MB (BoccTanosienue nurparos) u +300 mB
(BOCCTaHOBJIEHHE OKMCJIOB TPEXBAJEHTHOIO Xkeje3a). DTH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH BBIMOIHSIOT POJIb
Oydepa, 3aMeIIIAIONICT0 IEPEXO/] EPEYBIAXKHCHHBIX MIOYB B COCTOSIHUEC AHOKCHH, & YYACTBYIOIINEC B HUX OKUCIIBI SBIISIFOTCS
HaTypalbHBIMH aKKyMYJISITOPAMH KUCIIOpOJa B MOYBCHHOU cpene. J(is ycnoBUil MPOMBIBHOTO BOJHOTO PEKHUMa MOCTPO-
€Ha MOJIeIIb TapaMeTPHU3AIH THIPOOKCUTECHHBIX YCIOBHI 3TUX MOYB C YYETOM COOTHOLICHHS MEXKIY dTHMHU IMOKa3aTeIIMU
U TUAPOPU3NIECKIMH CBOWCTBAMHU MAaXOTHBIX MOYB. [IpecTaBIeHbl HEKOTOPBIE pe3yabTaThl 00CIeJ0BaHNN MUHEPAIBbHBIX
NaxoTHBIX MOYB [TosbuK, XapakTepusyIomKe HX THAPOOKCHTI€HHBIE YCIOBUA. Tak, yCpeHEHHbIE IOKA3ATEINH £, LISl TIOYB
¢ Temnepatypoit +20 °C B maxoTHOM ciioe KoneontoTest ot <1 1o 1,5 aHs, B moanaxoTHom — oT <1 10 3 1HEH, B MOAMOYBEH-
HOM — OT <1 110 5 mHEH; nist Lo — 0,5-4,5, 1,0-9,0, 1,0-12,0 nust coorBeTcTBeHHO. JlIs1 pr B IIaXOTHOM CJIO€ OHU JOCTUTAIOT
3,0-4,5 nus, B mognaxoTHoM — 3,0—8,0 nHs, a B mognouBeHHOM — 4,0—19,5 nus [4]. [IpuBeneHHbBIC TapaMeTPhl HCIOTB3YOTCS
IIJIS1 COBEPIICHCTBOBAHU S KAJIMOPOBKU OCYIIUTEIBHBIX IPECHAKHBIX CUHCTEM C YUETOM NOTPEOHOCTH KOPPEKTUPOBKH KUCIIO-
POIHOTO COCTOSHUA MAaXOTHBIX MOYB C MPOMBIBHBIM BOJHBIM PEXUMOM. B BbIBogax oOpaiieHo BHUMaHHUE Ha Lieecoo0pas-
HOCTH ymy6neHI/m 3HaHI/1ﬁ OTHOCHUTEJIbHO KUCJIIOPOAHOI'O pEXXHMMa MUHEPAJIbHBIX ITAXOTHBIX IOYB, €0 arpO3K0JIOrn4€CKOro
3HAYCHHUSI U MEITHOPATUBHOU KOPPEKTHPOBKHU. DTa KOPPEKTHPOBKA TOKHA COOTBETCTBOBATh MOAM(DUIIMPOBAHHON MapaIur-
M€ OCYUIMTEIBHBIX MEIIMOPAIUI, KOTOPasi 03HAYACT, YTO HEIOCPEICTBCHHON MPUYUHON OrpaHHUCHUS KU3HEICITCIBHOCTH
pacTeHuil W MOYBEHHOW OMOTHI SBIAETCSA HEIOCTATOK KHCIOPONA, & HE M3IUIICK BOABI B MOYBE. ATPOIKOJIOTHIECKON CO-
CTaBJIAIOLICH METMOPATHBHON PEryIMPOBKH KHCIOPOAHOTO PEKUMA MAXOTHBIX ITOUYB SBJISIETCS BO3MOKHOCTh UX OXPAHBI OT
l'lOTepb IIOoTCHIMaJa l'l.]'lOllOpO}ll/IS[, KOTOprMI/l SIBIIAOTCS HI/ITpaTbI, a TAKXXE OKCHUBI XeEJIe3a — HaTypaanble aKKyMyJ’IﬂTOpr
KHCJIOPOa B TIOYBEHHOH Cpelie, PEI0XPaHSIONINE €€ B YCIOBUSIX MEPEYBIKHEHUS OT COCTOSHUSI aHOKCHH.

Kniouegvle cnosa: KUCIOPOIHBIA PEKUM ITOYB, AHOKCHS TIOYB, OKUCIUTEIBHO-BOCCTAHOBUTEJIBHBIA MOTEHIUAT, OKHC-
JIATEIHHO-BOCCTAHOBUTEIbHAS YCTOHYUBOCTD II0YB, BOCCTAHOBIICHIE HUTPATOB, OCYLIUTEIBHBIA PEKUM TT0UB

J. Ostrowski

Institute for Technology and Natural Sciences, Falenty, Poland

AGROECOLOGICAL ASPECTS OF OXYGEN STATE OF MINERAL ARABLE SOILS IN CONDITIONS
OF ATMOSPHERIC HUMIDIFICATION

Results of study of oxidation-reduction stability parameters of arable soils in Poland and sensitivity of various kinds of
these soils to hydro-oxygen degradation are presented in the article. It is shown that oxidation-reduction stability, expressed
by two temporal values ¢, and 7, is an important property, measured by retention time Eh at the level of +400 mV (nitrate
reduction) and +300 mV (ferric oxide reduction). These redox reactions perform as a buffer that slows the transition of wa-
terlogged soils into anoxic state, and the oxides involved are natural accumulators of oxygen in soil environment. A model of
parametrization of hydro-oxygen conditions of these soils has been created for conditions of washing water regime, taking

into account correlation between these indicators and hydrophysical properties of arable soils. Some results of surveys of
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mineral arable soils in Poland are presented, characterizing the hydro-oxygenic conditions of soil. Thus, the average values of
for soils with a temperature of +20 °C in the arable layer range from <1 to 1.5 days, in the sub-arable layer — from <1 to
3 days, in the subsoil — from <1 to 5 days; for 7, — 0.5-4.5, 1.0-9.0, 1.0-12.0 days, respectively. For T, in the arable layer
they reach 2.5-4.5 days, in the sub-arable layer — 3.0-8.0 days, and in the subsoil — 4.0-19.5 days [4]. The presented values
are used to improve the calibration of drainage systems, taking into account the arable soils oxygen state adjustment with
washing water regime. In conclusions the attention is paid to advisability of deepening knowledge of the oxygen regime of
mineral arable soils, its agroecological significance and land reclamation. This adjustment should correspond to the modified
paradigm of drainage reclamation, which means that the direct cause of the restriction of the vital activity of plants and soil
biota is a lack of oxygen, but not the water excess in soil. Agroecological composite element of meliorative adjustment of ox-
ygen regime of arable soils is the possibility of the soils protection from loss of fertility potential, which are nitrates, and also
iron oxides — the natural accumulators of oxygen in soil environment, protecting it from anoxia in conditions of waterlogging.
Keywords: soil oxygen regime, soil anoxia, oxidation-reduction potential, oxidation-reduction stability of soils, reduction

of nitrates, soil drainage regime

t400

Cdepoit oOuTaHUs MONEBBIX KYJIBTYP U OCHOBHBIM KOMITOHEHTOM arpoleHO30B SBISIOTCS MOYBHI,
KOTOpPBIC TIPEJCTABISAIOT CO00M Tpex(da3Hyo CHCTEMY, COCTOSIIIYIO U3:

* m@epooll hazvl, COCTOALICH U3 MUHEPAIBHOTO U OPTraHMYECKOTO BEIECTBA;

* JcuOKoll (hazvl, HA3BIBAEMOU IOUBEHHBIM PACTBOPOM;

* 2a30601 ¢ha3zbl, NIV TIOYBEHHOTO BO3yXa, 3aTIOTHSIONIETO CBOOOJHBIE MEXaTrperaTHble U OpHC-
ThIe IPOCTPAHCTBA B MTOYBE.

Bonee crabunbHoil siBisieTcs TBepras (asza, Hanbosee naOMIBHONW — ra3oBasi, B COCTaB KOTOPOH
BXOJIUT MOJICKYJISIpHBINA Kuciopon. ConepikaHue ra3oBoi (pa3sl 3aBUCHT OT MOPUCTOCTH U CTENICHH YB-
TIa)KHEHH S TI0YBHI (HACHITIICHHS IOYBEHHBIM PaCTBOPOM).

s XapakTepUCTUKN KUCIOPOAHOTO COCTOSIHUS TIOYB MCIOIB3YIOT TpH ompeneneHus [1]: Hopmo-
KCH 1, TUTIOKCH ST, aHOKCHU L. VIcnonb3ys 3Ty TpaKTOBKY, B JaHHOH MyOIUKalUU IPUHATO CYUTATh COCTO-
STHIE€ HOPMOKCHH — MIPH HAJTMYHH MOJICKYJISIPHOT'O KHUCJIOPOJIa B ITOYBE (B IOYBEHHOM BO3yXe U B pac-
TBOpE); TUTIOKCUW — TP BOCCTAHOBJICHHWH KHUCIOPOJHBIX COCIWHEHWU, HAXOISAIIUXCS B MTOYBEHHOM
pacTBope, M aHOKCHUHU — MIPH BOCCTAHOBJIICHUH KHCIOPOAHBIX COSTUHEHNI MUHEPAIBHON YaCTH TTOYBHI.
[Tpu sToM Hanbomnee BhIpakeH AePUIUT KHCIOPOJIa B COCTOSTHIH aHOKCHH.

B 3emuienenuu cymecTByeT HCTOPHUECKH C(HOPMYITUPOBAHHBIN TE3UC, YTO MU3IHUILEK BOJBI B IOYBE
SIBJISICTCS HETIOCPEICTBEHHOW TPUYWHON OTpaHUYeHHUsI MOTEHIINANIA ee TTPOAYKTUBHOCTH. Ha 3Toi oc-
HOBE MapaMeTPHU30BaHbl U MOCTPOCHBI JAPEHAKHBIE CHCTEMBI B MOeBocTBE. ClieyeT OTMETHTH, YTO
TMIOJIEBBIE PACTEHUSI MOXKHO aJIbTEPHATHBHO BBIPAIIMBATH B BOAHON cperie (THAPOMOHNKA), OJJHAKO TIPH
YCIIOBUM €€ COOTBETCTBYIOIIETO HACKIIIEHNS MOJIEKYJIPHBIM KHCIIOpooM. Ha OCHOBaHMHM 3TOT0 MOX-
HO C)OPMYIHUPOBATH TE€3HC, YTO pACTEHUE THOHET HE OT M3JUIIIKA BOJBI, @ HETIOCPEICTBEHHON MPUYH-
HOU THOENN SBIISETCS HEOCTATOK B HEW PACTBOPEHHOTO MOJIEKYJISIPHOTO KHUCIOPOIa, KOTOPBIM TyTEM
nuddy3nn cHaOXKalTCs KOPHU pacTeHHU. DTO HAOIIOJCHUE SBJISUIOCH NIPHYMHON MEpecMOTpa Iapa-
JUTMBI BOJAHOM MEIMOpaIfH, B OCOOCHHOCTH OCYIIMTEIBHOTO JpeHaka MaXoTHBIX To4B [2—5].

Cy1iecTBeHHYIO poiib B (POPMUPOBAHUH KHUCIOPOAHOTO PEKHUMA MIOYB UTPAIOT OKUCIUTEIBLHO-BOC-
CTAaHOBHTEINbHBIE TIpoIecchl [6—9]. MIX n3ydeHne OTHOCUTENbHO MeXaHN3Ma BOSHUKHOBEHUS M aTPOIKO-
JIOTUYECKUX TTOCIEACTBUI MPUBENO K (POPMYITHPOBAHUIO HOBOTO MOJX0/1a K METHOPATHBHOMY PEryJiu-
POBaHUIO BOJTHO-BO3IYIITHOTO PeKMMa MOYB B IMOJIEBBIX arporeHosax [4—10].

IIpu HEmocTaTKEe MOJIEKYJISIPHOTO KUCJIOPOAA B MOYBAX MPOUCXOASIT MHOTOUHUCICHHBIE OKUCIUTEIb-
HO-BOCCTaHOBHUTENbHBIE peakuuu [9]. C cenbCKOX035IUCTBEHHOW TOUKU 3PEHUS BAXKHEUIIMMU U3 HUX
¥ HambOoJee pacpOCTPAaHEHHBIMHU ABISIOTCS BOCCTAHOBIIEHHE HUTPATOB M OKCHJIOB TPEXBAJIEHTHOTO
sxkenesa [7, 11, 12], koTopble OTpUIIATETFHO BIUSIOT Ha YPOXKAHHOCTH TIOJEBBIX KYJIBTYP.

Henb paboTel — 000CHOBaHNE H3MEHEHHMSI TAPAJUT MBI THAPOMETHOPALIMN B 3eMJIIC/ICNINU, YIUTHIBa-
FOIIEeH 3HAYUMOCTh (POPMHUPOBAHUS KUCIOPOTHOTO PEKHMMA ITOYB.

1. YcaoBusi norpedeHnsi KUcjaopoaa B arpoueno3ax. Kak u3BecTHO, pacTeHHUs B MPoLEcce Me-
TabOoIM3Ma UMOIB3YIOT MSATh KOMIIOHEHTOB MPUPOIHON CPEIHI

* YIJIEKHCIIBIN Ta3, NOrJomaeMblid 3 arMocdepsl B mpoltiecce POTOCHHTE3a HAA3EMHBIMHU OpraHa-
MU pPacTEHUH;

* CBET M COJTHEUHYIO DHEPIHI0, HEOOXOUMBIE JIJISl OCYIIeCTBICHNS (DOTOCHHTE3a;

* MUHEpaJbHBIE TUTATEIbHbIE BENIECTBA, YCBAUBAEMbIE U3 ITOYBHI MM MUHEPAIHHOTO YAOOPEHN S,

* BOJY U KUCIIOPOJ, U3BJIEKAEMbIE U3 IIOYBEHHOU Cpe/ibl KOPHEBOM CUCTEMON.



52 Becui Haupisinanpnaii akaadmii HaByk benapyci. Cepsist arpapabix HaByk. 2017. Ne3. C. 50-59.

IlouBeHHBII BO3OyX U, KaK CIEACTBUE, COACPIKALIUIICA B HEM KHUCIOPOZ, SIBIsETCST Haubosee Jia-
OMJIBHBIM (TTOJIBHKHBIM) KOMIIOHEHTOM Tpex(a3Hol MOYBEHHOIN CUCTEMBI, 3aBUCAIINM OT HACBHIIIEHUS
MOYBBI BOAOH (MOYBEHHBIM pacTBOpoM). Tak Kak KOPHHM PaCTEHHUH U MOYBEHHAasi OMOTa MOTPEOISIOT MO-
JICKYJISIPHBII KUCIOPOA U3 MMOYBEHHOTO pacTBopa myTeM auddy3un, TO B CIydae MOJHOrO 3aTOIJICHUS
MOYBBI BOJOH AOCTYMHBIM PECYpPCOM MOJIEKYJIapHOTO KHCIOpPOJa SIBISIETCS €ro KOJIU4eCTBO, PacTBO-
penHoe B Boze. [Ipy 3ToM OHO 3aBUCHUT OT TeMIIepaTypbl BOIbI U aTMochepHoro aasiaenus [13], a Takxke
OT CTETIEH! HACBIIICHHS MOYBBI BOoH. [Ipu ero ncuepnanny HacTynmaeT KUCIOPOAHOE TOIO0IaHNE pac-
TEHUU U OTpaHUYEHHE OKUCIIEHNS OPraHNYeCKOro BenecTBa. [louBa U3 coOCTOSHNS HOPMOKCHH TTEpexo-
JUT B COCTOSTHHE KUCIOPOIHOTO JIeHUIHUTA (CTaAUU THUIIOKCUU B AHOKCHH).

B ynoBusix Ilonsmu u benapycu (HewepHozemHasi 30Ha) MUHEpasbHbIE NaXOTHBIE ITOYBBI CHAO0-
KAIOTCS BOJOH IMTaBHBIM 00pa3oM 3a c4eT aTMOC(EpPHBIX 0CAaIKOB. YCIOBHS NOTPEOICHUS KUCIOPOAa
arpoLeHO3aMHU B 3TUX YCIIOBHUSAX CXEMaTHUECKH NPEICTaBIEHBI B Ta0II. 1.

Tao6bnuima 1. KHCJIO]JOJIHOB COCTOSIHHUE ITOYB B IOJEBbIX aPOUEHO3aX C YYE€TOM OMOJIOTHYECKOT 0
BOlIOﬂOTpeﬁJIeHI/IH U UCIIAapEeHU s TMOYBEHHOM BJIATH

Table 1. Oxygen state of soils in field agrocenoses taking into account biological water consumption and soil
moisture evaporation

@DaKTOpsI HEepepacipeeIeHus

VYenosus KHCIOPOAHOI'0 COCTOAHHUS ITOYBBI U €T0 3q)d)eKTBI B IOYBEHHOH cpene
BOJIbI B arpoueHO3¢

AtMmocdepHOe Bopa ocankos, HachleHHAs MOJICKYJISIPHBIM KHCIOPOAOM, HOTHOCTBIO IIOCTYNAET B IIOYBY
yBJIa)KHEHUE (HeT MOBEPXHOCTHOI'O CTOKA), CO3aBasi ONTUMAaJIbHbII KUCIOPOIHBIN PEXKUM
Hcnapenue Hcniapenuio BOBI M3 MOYBEI COMYTCTBYET YMEHBIICHHE PECYPCOB KHCIOPOAA, KOTOPEIH

0CBOOOKIAeTCs N3 HACBHIIIIEHHOIO PACTBOPA, COKPAILas 3a1ac MOJIEKYJIIPHOTO KUCI0po/a,
HCTIOJIB3yEMOT'0 TIOYBCHHOM OMOTOH M KOPHAMU

Tpancnupauus TlorpeGenne BoibI KOPHSIMHU PAaCTEHUI MPEBBINIAET HCII0JIb30BAaHHE PACTBOPEHHOTO B HEH
KHCIIOPOAA, YTO HapyIIaeT PAaBHOBECHE M BBI3BIBAET €T0 yAaJeHHe 3 MOYBEHHOTO pacTBOpa
JI0 Ta30BOH (ha3bl MOUBEI MUIM aTMOC(EPHI, HE OTPAaHNYHBAsI €T0 JOCTYIMHOCTD PACTCHHSIM

CbanancupoBaHHOE NOTpeOIeHNe BOABI M PACTBOPEHHOT0 B HEH KUCIOpOa He IeCTaOUIN3NpyeT
JOCTYITHOCTB 9TOTO T'a3a ¥ ONTUMAJBHBIX YCJIOBUH JBIXaHUS KOPHEH M MOYBEHHOI OHOTHI

3amezyeHHOE TOTpeOIeHne BOABI IO OTHOIIEHHUIO K HCIOIb30BaHUIO PACTBOPEHHOTO B HEl
KHCIIOPO/Ia B YCJIOBHSIX TIOJTHOI BIIATOEMKOCTH BBI3BIBACT AC(QUIIUT MOJICKYJISIPHOTO KHCIOPO/AA,
a B YCJIOBUSIX HACBIILICHUS I10JIEBOM BJIarOeMKOCTU HE HAPYIIACT ONTHMAJIbHBIX YCIOBH
IBIXaHUS KOPHEH U MOYBEHHON OHOTHI

Dpanorpancnupanus | Mcnapenue u norpediaeHue BoAbI KOPHSIMH PACTCHUN IPEBHIIIAST UCIIOIb30BAHUE KUCIOPO/A,
YTO 0OEAHSIET €r0 PECypChl B IOYBEHHOHN Cpefie, HO He HapyIIaeT ONTUMANIBHBIX yIOBHH
KHCJIOPOJHOTO JIBIXaHHs KOPHEH U ITOYBEHHOW OMOTHI

Hcnapenne u notpebieHne BOALI H PACTBOPEHHOTO B HEH MOJEKYISIPHOTO KHCIOPOAA
cOaJaHCHPOBAHHOE, YTO HE HAPYIIAET YPABHOBEIICHHON TOCTYITHOCTH 3TOTO Ta3a
1 ONTUMAJIBHBIX YCIOBUH KHUCIOPOIHOTO IbIXaHUS KOPHEH pacTeHU 1 OYBEHHON OHOTHI

Hcnapenne u motpeGiieHne BOBI 3aMeIIIEHHOE 10 OTHOUIEHHIO K UCIIOIE30BAHUIO PACTBOPEHHOTO
B HEH KHCJIOPO/Ia, YTO B YCJIOBHSIX MOJIHOI BJIarOEMKOCTH BbI3bIBACT JEMUIIUT MOJICKYIISIPHOTO
KHCIJIOPOAIA, 2 B YCIOBHUSIX HACHIIICHHS MOJIEBOH BIIATOEMKOCTH HE HapyIIaeT ONTHMAIBHBIX
YCJIOBHH KHCIIOPOTHOTO JIbIXaHHsI KOPHEH pacTeHUH U OUYBEHHOH OUOTEI

2. OKHCJIHMTEBHO-BOCCTAHOBUTE/ILHBIN MOTEHIHAJ KaK MOKa3aTeJdb KHCJIOPOAHOIO COCTOM-
Hus1 mo4YB. [IpoTekaromyue B MOYBE B YCIOBUSX HOPMOKCHH pEaklMU OKHCICHHUs (TJIaBHBIM 00pa3oM
MUHEpaIu3alus ee OpraHnuecKoro BelecTBa) UMEIOT HeoOpaTUMBIN XapakTep. B ycinoBusix nemnocrar-
Ka MOJIEKYJISIPHOTO KHCJIOPO/ia B MIOYBEHHOH cpelie pa3BUBaIOTCS 0OpaTUMBbIE IPOLIECCH KUCIOPOAHOTO
o0MeHa B BUJE OKUCIUTEIbHO-BOCCTAHOBUTEIIHBIX PEaKLUi, KOTOPBIE IPOUCXOIAT B TaK Ha3bIBAEMbIX
mapax pemokc [9]. UM comyTcTByeT M3MEHEHNE BaJCHTHOCTH OKHCJICHHOTO DJIEMEHTa W DHEpPreTHUe-
CKUH 3(PQEKT, Ha3bIBAEMbIH OKHCIUTEIBHO-BOCCTAHOBUTENBHBIM TOTeHIHanoM Eh, BeipakeHHBIM
B MunuBonbrax. J. Glinski et al. [9] mepeuncnstor uensiit psa Takux peakuuid. Ho ¢ arporexnnyeckoi
TOYKHM 3peHus camoe Oonbinoe 3Hadenue umerot coenunenns NO,/NO,, Fe O,/FeO, B koTopbIX B ycio-
BUSX BOCCTAHOBJICHUS IIPOUCXOAUT IPUCOEAMHEHHUE 3JIEKTPOHOB U OTAa4a KUCIOPOAA, a IPU OKHUCIIe-
HUW HaOIogaeTcst oopaTHoe siBlieHre. MHTEHCHBHOCTD 3TUX PEAKIIUHU 3aBUCUT OT TEMIIEPaTyPhl TIOUBHI
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U TIyOMHBI MX IPOTEKaHUs B IOUBEHHOM Ipoduiie. OHa yMEHbILIAETCS IPU IOHMKEHUHU TEMIIEPATY PhI
MOYBBI U B O0JIee TIyOOKO PACHOIOKEHHBIX €€ TOPU30OHTAX.

W3BecTHO, 4TO B OYBE ¢ OECHPENATCTBEHHBIM JOCTYIIOM K MOJICKYJISIPHOMY KHUCJIOPOAY BEIMYHMHA
paBaa Eh >+600 mB. I[Togseprast mo4Bbl aHOKCHH B Ta0OPATOPHBIX YCIOBHUSX MPH MOCTOSTHHON TeMIIe-
paType 3aMeueHo, UTO 10 Mepe ee MoBhImeHusT Eh monmkaercst ckaukooOpasHo [9], ocTaHaBIUBAsCh
MIPH BOCCTAHOBJICHWH HUTPATOB Ha ypoBHe okoio +400 MB, a momyTopaokucioB jkemne3a Ha YpOBHE
okoso +300 MB. Kpome toro, ycraHoBieHo, uto BpeMs ynepxkuBanus Eh Ha onmpeneneHHOM ypoBHeE
3aBHCHUT OT TEMIEPaTyphl MOYBBI, [NIYOUHBI B3ATHsI 00pa3la U TeHETHYECKUX OCOOCHHOCTE! moyB [7],
BKJTIOYAsi HATYpaJIbHOE CO/IEP)KaHNEe BOCCTAHABINBAEMBIX peareHToB. [T BOCCTAHOBICHHS] HUTPATOB
Y OKHCJIOB TPEXBAJICHTHOIO XkeJie3a TAKOe MOBEACHUE CXEMaTUUeCKU HILTIOCTPUPYET puc. 1.

Ha ocHoBe 3TO# cxeMbl U IPOBEACHHBIX HAOJIOACHUH BBIIBUHYT TE3UC, UTO MOKa3aTelleM KHCJIO-
POIHOTO COCTOSHUSI MTOYBBI MOXKET OBITH OIpeesieHHasi u3MepeHneM notennuana Eh npoussognas mo
BPEMEHH OKHUCIUTENBHO-BOCCTAHOBUTEIIBHOTO MPOIlecca, KOTOPYIO MOKHO CUMTATh CBOMCTBOM IMOYBHI,
COOTBETCTBYIOLIUM €€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHOM ycTOIUMBOCTH. [IpuHsTO ee napamerpuso-
BaTh MPOJIOJUKUTENLHOCTBIO BPEMEHU 1, U I, , B TEYEHUE KOTOPOrO (MOCIIE 3aIUTHS MOYBBI BOJIOH)
MPOUCXOAUT MoHmwkenue norennuaia Eh ¢ +600 mo +400 MB (ycToi4MBOCTB MOYBBI K BOSHUKHOBEHHIO
TUTIOKCHH — BOCCTAHOBJICHUHE HUTPaToB) WK A0 +300 MB (ycTOWYHBOCTH K BO3HUKHOBCHUIO aHOK-
CHH — BOCCTAHOBJICHHE OKHCJIOB JKeJIe3a).
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Puc. 1. CxemaTnueckoe HM300pakeHHE CKauKOOOpa3HOrO XapakTepa H3MeHeHHs noteHnuanta Eh
B 3aBUCHMOCTH OT COJCPKaHMUs B TIOYBE MOJIEKYJISPHOTO KUCIOPO/A U OKHCIISIEMbIX BEIECTB

Fig. 1. Change of Eh potential depending on content of molecular oxygen and oxidizable substances in soil

IMokasarenu ¢, u t,,, KpOME JOCTYITHOCTH MOJIEKYJISIPHOIO KHCIOPOAA MMEIOT IBOMHON CMBICI:
arpapHbI — MOTEPs ONMPEICIIONINX yPOKANHOCTh HUTPATOB M, COOTBETCTBEHHO, TOKCHUYECKOE JIeH-
CTBUE HA PACTEHMs JBYXBAJICHTHOIO JKEIIE3a, & TAKXKE DKOJIOTUYECKUH — BO3MOKHOCTh dmucuu N,O
OIAaCHOTO MTAPHUKOBOI'O Ta3a M 00CAHEHUS PECyPCOB JKelle3a, SIBISIOIIETOCs B TOYBE HATYPabHBIM aK-
KYMYJISTOPOM XUMHYECKH JOCTYITHOTO KHUCIOPO/IA.

3. MopeaupoBaHue ycJIOBUI THAPOOKCUTEHHOI0 COCTOSIHUSA NMOYB. KUCIOPOIHBINA PEKUM TOUB
TECHO CBsI3aH C COCTOSTHMEM HACBIIIEHHS TIOUBbI BOIOW, KOTOPAasi UTPaeT TPOMHYIO Poib B pOpMUpPOBa-
HHU KHUCJIOPOJAHOT'O COCTOSIHUS 1IOYB, ABJIAACH:

* aKKyMYJISITOPOM PacTBOPEHHOTO B HEM MOJIEKYJISIPHOTO KHCIOPOa;

* Cpenoil HeloCPEACTBEHHOTO ero nmoTpedienus (mytemM audQy3nr) KOpHIMHA pACTEHUH U MUKPO-
OpraHu3Mamu;

* HaunOoJiee aKTUBHBIM PETyJIATOPOM I'a30BOr0 0OMEHa B TIOPUCTOMN MMOYBEHHOM cpee.
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daxTopamu, 00yCIaBIUBAIOIINMHA UPKYISAIUIO BOIBI B TTOYBE, SBIISIOTCS TIaBHBIM 00pa30M KaInJ-
JIIpHBIE U TPABUTAIIMOHHBIE CHIIBI, @ TAK)KE COCYILas cuja KOpHEH pacTeHnil. MakcuMallbHOe KOJINYECTBO
BOJIBL, Y/IEPKUBAEMOE KaITMILTIPaMH, OTPE/IeNsIeT ImojieBast BIaKHOCTh mo4yB (PPW), a momHoe HackIenne
MIOYBBI COOTBETCTBYET MOJTHOM BiaroeMkocTH (CPW). Pa3Huiia 3Tux BIaroeMKocTel COCTaBIIsieT KoJIuye-
CTBO BOJIbl, CTEKAIOLIEH M3 MOYBHI 110/ BIMSIHUEM CHJIbI TPaBUTALMU, KOTOpasi INIaBHBIM 00pa3oM omnperie-
JIIeT AMHAMUKY Ta3000MeHa 1 HAaCBIIIIEHHS MOYBHI KHCIOpoAoM. Kanumsipaas Boza pacxomayeTcs B Iporec-
CE HBANOTPAHCIUPALIUH C YYACTHEM PACTEHHUH W1 UCIIapEeHUs, €CIIU [T0YBa HE 3aKPbITa PACTUTEIBHOCTHIO.
B ciydae 3amoiHeHUsT BceX MOYBEHHBIX ITOP BOJON OHOMOTPEOUTENN PACIoNararoT 3armacoM MOJeKyap-
HOTO KHUCJIOpOZa, COJACPIKAILIErocsi B TIOYBEHHOM pactBope. [locie ero pacxomoBaHusi TIOYBeHHasi OMOTa
W3BIIEKAeT KUCIIOPOJ, BOCCTAHABJIMBAS HAXOASIINECS B TIOYBE HUTPATHI [14], IpH 3TOM KOPHHU pacTEHHI
orMuparoT. [locie BocCTaHOBIICHHSI HUTPATOB U IMPOAOIDKAOIINMCS Ae(PUITUTE MOJEKYISIPHOTO KHUIIOPOa
norenuuan Eh monmxaercs no +300 MB, 4To cOOTBETCTBYET BOCCTAHOBICHHIO OKHUCIIOB TPEXBAJICHTHO-
ro kene3a. C arpOHOMHUYECKON TOYKH 3PEHUS MPUHATO CYUTATh, YTO 3TOT MPOIECC OMPEENIeT Mepexos
MOYBBI B COCTOSIHUE aHOKCHH [7, 15], a ero MopdonornyeckuM oTpayKeHUeM SBISICTCSl OTJIeeHUE TIOYBHI,
M3JIaBHA MPUHSATOE KaK [TOKa3aTelh HEOOXOIMMOCTH €€ MEITMOPATUBHOTO ocyIeHwus [16].

Ecnu noGasisiemas B mouBy Bojia u3 arMmocepHbIx ocaikoB (P) HacklaeT ee akTyanbHYIO (BpeMEH-
HY0) BiraroeMkocth (APW) no monesoit Bnaroemkoctu (PPW), To mouBa HaxonuTcs B ONTHMAaIbHOM
KHUCJIOPOIHOM cocTOsTHUH. [locie 3amorHeHus ocagkamMu mojiHo# BiaaroeMkocTd (CPW) u BeITeCHEHHS
13 MOYBBI BO3/IyXa KHCIOPOJHOE COCTOSIHUE ITOYBBI 3aBUCHT OT COOTHOIICHUSI BPEMEHH OCBOOOK ICHHU I
OT BOJIBI HEKANTMJISPHBIX TIOP K BPEMEHHU HUCIIOJIH30BaHUS MOJIEKYIISIITHOTO KHCIOPO/a, HaXOSIIerocs
B [IOYBEHHOM pacTBope. Eciii 0HO KOpoue moKasarese ¢, £, TO COCTOSHUE HOPMOKCHHU He MPeKpa-
[IaeTcsl, a €CIIM OHO JUTMHHEE, TO TI0YBa HAXOAUTCS B COCTOSSHUM TUTIOKCHHU M aHOKCHH. B ciryuae, koraa
00BeM BOJIbI U3 OCAAKOB OOJIbIIe, YeM HYKHO A 3anoiaHeruss CPW, Ha moBepXHOCTH MOYBHI OSBIIS-
etcst ee uznumiek (NW), KOTOpslid yAJIIMHSAET CTOK IpaBUTaiMOHHON Bonbl (WG) B riyOb MOYBEHHOTO
mpodwiIst, 9TO HAZO0 MPUHUMATh BO BHUMAHHE MPU OIEHKE KHCIOPOAHOTO PEXHMMa MOYB. YUHTHBAS
cKaukooOpa3Hoe noBeneHne notennuana Eh u BeimenpenctaBieHHble H3I0KEHUS, TOCTPOCHA CXeMa-
THYECKasT MOJIENTb KMUCIOPOHOTO PEKUMA MOYBHI (pHC. 2).

ATmochepHbIe 0caaKu
= = =
< < <
TlouBa
P<(CPW-APW) P=(CPW-APW) P>(CPW-APW)
NW=0T,,=0 NW=0T,,=0 NW>0T,, >0
P<(PPW-APW) P>(PPW-APW) T,,>0 (Tyw T Tppy)>0
WG=0 WG>0
TPPW:O TPPW> 0 TNW + TPPW > 1
T, L400
PPW > 1
T Laoo Yenosus
> TUIIOKCUU
t400 TPPW < 1 TNW + TPPW < 1
t t
Toew _ 0 Topw <1 VYC0BHS TUTIIOKCHH 400 400
t t 1 BOCCTAHOBJICHUSI HUTPATOB
400 400 p Tyw + Topw o1
TPPW > 1 TPPW > 1 t}OO
Lo Lo
YcnoBust HOPMOKCHH, VciioBUS aHOKCUH YcenoBusit HOPMOKCHH, VcenoBust
HaKOILJICHUE HUTPATOB 1 BOCCTAHOBJICHHE OKHCJIOB HaKOILICHUE HUTPATOB AHOKCUH
W COXpaHEHHE OKHCIIOB TPEXBaJCHTHOTO XKele3a Y COXpaHEHHE TPEXBAJICHTHOTO
TPEXBaJCHTHOTO XeJe3a Keesa

VYenosnble 0603nauenus: T — BpeMs BEPTHKAIBHOTO CTOKA BOJIBI HAKOTIEHHOH Ha TIOBEPXHOCTH MOYBBI; T

Puc. 2. Monenb THAPOOKCUTEHHBIX YCIOBUH B IOYBE

ppy — BPEMS

BEPTUKAJIBHOTIO CTOKA «rpaBUTalOHHOI Boab (WG). HanMeHoBaHUS OCTaJIbHBIX 0003HAYCHUN YKa3aHbI B TEKCTE

Fig. 2. Model of hydro-oxygen conditions in soil. Explanation of symbols: T, — time of water vertical runoff accumulated
on soil surface; T, — time of “gravity water” (WG) vertical runoff. Definitions of other symbols are indicated in the text
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[IpuBeneHHast Ha 3TOM PUCYHKE MOJEJIb KHUCIOPOIHOI'O COCTOSHMS HMOYBBI, CBS3aHHAs C BbIILeE-
NpEICTaBICHHBIMH 3aBUCUMOCTSIMH, KPOME aTMOC(EpPHBIX OCAJAKOB OMNpPEACNseT HCKIIOYUTEIHBHO
CBOWCTBA 1OYB, 0€3 yueTa Takux (PaKTOPOB, KAK HCHApEHUE WM 3a00p BOABI U KUCIOPOAA KOPHSIMHU
pacTeHud. JIOMOTHUTENbHBIM YCIOBHEM SIBJISIETCSI BEPTUKAIbHBIM CTOK M3JIMINIKA BOJABI B YCIOBHSIX

IJIOCKOT0 penbeda.

IIpencraBnenHas B MOAENH MapaMeTpU3alldsl pacMaTPUBAEMOTO SIBIICHUSI HE YUWTHIBAET (huznde-
CKOM M XUMUUYECKOW HEOJTHOPOIHOCTH B IOYBEHHOM MpoQuie, 00YCIOBICHHOW HATYPaJIbHOW HIIH UC-
KYCCTBEHHOM (TaxXOTHBIH coii) arperanueil. CBs3aHHas ¢ HEW MIIOTHOCTH M MMOPUCTOCTH MU dhepeHITu-
PYET MECTHYIO HACHIIIEHHOCTH MTOYBBI KUCIOPOAOM. DTO 00yCIaBIMBACT BO3MOKHOCTH HEPABHOMEPHO-
r'0 TIOCTYIUJICHHUSI MOJIEKYJISIPHOTO KHUCIIOPO/ia BHYTPb ITUIOTHBIX arperaTtoB W PHIXJIBIX MeKarperaTHbIX
MPOCTPAHCTB U OTHOBPEMEHHYIO0 HOPMOKCHIO M aHOKCHIO OTACIBHBIX (hparMEHTOB TIOYBEI.

[IpencraBneHHbie 00YCIOBICHHOCTH U 3(D(EKTHI KUCIOPOIHOTO COCTOSIHHS ITOYB OTHOCSTS K CMe-
MCHUIO0 Tpex(a3HOW CUCTEMBI B CTOPOHY IpeoOsIaiaHms KUIKOW (a3sl HaJ Ta30BOM, BBI3BIBAIOIICH
OrpaHMYCHUC ANOCTYIHOCTH KHUCIOpOAa B MMOYBEHHOM cpene. OI[HaKO B KIIMMAaTUYCCKHUX YJIOBUAX
HeuepHo3eMHO# 30HBI UMEET TaK)kKe MECTO CMEIIEHHE paBHOBeCHS TpeX(a3HOil CHCTEMBI B CTOPOHY
OTPaHMYCHHSI )KHJKOH (Pa3bl B MPOMOIKUTEIbHBIE MEPUOABI 0€3 aTMOCPEPHBIX OCAJIKOB, BILIOTH JIO
orpaHUYeHHS OMOIOTHYECKON (DyHKIIMH O4B. |15 OCyIIeCTBICHHS YCIOBUN PaBHOBECHS IPUMEHSIOT
MeJIHOpaTHBHOE 00BogHEeHNE. KOMITIIEKCHOE OTpaKeHHE ITOTO B KUCIIOPOTHOM PEKHMME MTOYB C YIETOM
MEJIMOPATUBHBIX IMOCJICACTBHI MPEJICTABIICHO B BUJIC YIIPOLICHHOMN cxeMbl (Tab. 2).

Tab6banuma 2.

YupoueHHast cxeMa KHCJIOPOJHOT0 PeKMMA NOYB U ero KOPPEKTHPOBKHU MEJHOPATHBHBIM

nyrem
Table 2. Simplified scheme of soils oxygen mode and its correction using land reclamation method
MenunopatusHas
TpeX(bazHoe COCTOsSIHUE COﬂep)KaHHe Oxnenurenho- HpOH?;BOL[I/ITeI[BHaS{ ONITUMHU3AL U
HOUBHI Eh JIOCTYITHOT'O KHUCJI0pOJia BOCCTAHOBHUTEJIbHBIC CIIOCOGHOCTS TOURKI N ———
B I10YBC PpEaKIhu B II0YBE pesKIMA OUBHI
HeypaBHoBemenHoe — OrpanuyeHHOE JlomunupoBanue okuc- | OrpaHuYeHHAS Pexomennyemoe
BpEMEHHasl (aKTyab- HEJIOCTaTKOM JUTEIBHBIX IIPOLECCOB | HEJOCTATKOM OpOIIeHHE AT
Hasl ) BJIaTOEMKOCTb HACHIIIEHHOTO MHUHEpaJI3aluyi Opra- | BOABI, JOCTYITHO- | OAJICPKAHUS
TIOYBBI HUXKE BOAHBIX KHCIIOPOZOM HUYECKOTO BEIIeCTBA CTBIO KHCJIOPOZA | KU3HEJEATEIBHO-
noTpebGHOCTEH pacTe- MOYBEHHOT O TIOYBBI U IUTATE€IbHBIX | CTH PAaCTEHUH
HUIT pacTBopa 3JIEMEHTOB U MIpeoTBpale-
+700 MB HUS IeTpAalnu
+600 MB TIOYBBI
YpaBHOBELIEHHOE — OnTumManbHOe becnpensarcrBennoe OnTumManbHas He nyxna
COOTBETCTBYIOLICE coziepKaHKue KUC- | a3poOHOE JIbIXaHue JUTSL JaHHOM
HOJIEBOH BJIarOEMKO- JI0pOJia B TIOYBEH- | KOPHEH U MMOYBEHHBIX MOYBBI
CTH HOYBEI HOM BO3/1yXe MHKPOOPTaHU3MOB
U pacTBOpe
HeypaBHoBemennoe — IponyxTuBHBIH | A9poOHOE JbIxaHne OnTumanbHas JlonycTumo
0e3 HapyIIeHUs TBEp- KHCJIOPOJ TOJIBKO | KOPHEH M MOYBEHHBIX JUTSL TaHHON OCyIlICHHE,
noi# ¢asel, cootBeT- |+600 MB | B mouBeHHOM MHKPOOPTaHNU3MOB JI0 MOYBHI C TEH/CH- | yJIydIIaroniee
CTBYIOIIIEE TTOJIHOU +400 MB | pactBOpe WCYEPIIaHUsI MOJIEKYJISAP- | HUEH K OTpaHuYe- | KHCIOPOIHBIN
BJIArOEMKOCTH MTOYBBI HOT'0 KHCJIOpPOJa B 104~ | HUIO PEKUM B TIOUBE
BEHHOM PacTBOpE
HemponykTtus- Beckucnoponnoe neixa- | Opranndennas | Pekomengyercst
+400 MB HBIH Kncxopon HHUE KOpHEil, CHaOXKeHHe | HePOLyKTUB- OCyIIeHHE, Tpe-
1300 wB | AOCTYMHBIH 13 KHJIOPOJIOM MUKPOOPIa- | HbIM HCIIOJIB30Ba- | JOTBpAIIaoIiee
BOCCTAQHOBJICHHSI | HU3MOB IIyTE€M BOCCTa- | HHEM HHUTPATOB | IOTEPH A30THBIX
HUTPATOB HOBJICHUSI HUTPATOB yroOpeHuit
HeypaBHoBemenHoe — Henponyxrus- OTtcyTcTBHE KHucaopona | OrpaHudeHHas Heo6xoxnmo
C MOBPEXKACHUEM HBIH KUCIIOPOJ U3 | AJIs IBIXaHHsI KOPHEH, TOKCHKaIHel ocylIeHHe, yiIyd-
TBepAoit (ha3kl, cOOT- BOCCTAQHOBJICHHS | pPa3BHTHE BOCCTAHOBH- | [IOYBEHHOIO pac- | IIarolee ra3oo0-
BeTcTBYyIomee nmoaHoi | <+300 MB | okucioB jkenme3a | TENBHBIX IPOLECCOB TBOpa U OTMHpa- |MEH B II0UBE
BIIarOEMKOCTHU MOYBBI aHa’pPOOHBIMM MHUKPOOP- | HIEM KOpHEH U TIpeOTBpAIa-
raHu3Mamu IoIIee ee Jerpaaa-
LU0
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HecmoTpst Ha HEMTPOAYKTHUBHBIE TIOTEPH a30THBIX YIOOPCHHUIT B YCIOBHSIX TUIIOKCHH, C HAYYHOW TOU-
KU 3pEHUs CIIeyeT OTMETHTh HEKOTOpBIE TIO3UTUBHBIE YPQEKTHI ITOTO SBJIEHHUS, KOTOPOE MapaMeTpu-
3yeT nokasarens (¢, —1,,,)- OH onpenenser Benuuuny OydepHoi CiocoOHOCTH, OXpaHSIONIEN MOYBY OT
THIPOOKCHUTEHHOM Jierpaganuu [4], BeIpaXKeHHOH aecTpyKIned MuHepanbHoro kommonenta Fe O,, Ko-

)
TOPBIA B COOTBETCTBUM C 00paTHOM peakueii Fe,O, = FeO saBnseTs CyIecTBEHHbBIM HaTypaJ'IBHbI?VI ;KKy—
MyJIaTOPOM KHcJI0poza B nmousBe. HecMoTpst Ha OydepHy o pojib HUTPATOB B OrPAHUYEHUH AHOKCHU T10YB,
IIPUMEHEHHE UX B BHJIE «XHMHUECKOM» MEIHOPALMH CIICAYeT CUMTATh NPAKTUYECKU HEPallMOHAJIbHBIM
IIPUEMOM B CBSI3H C IOTEPSIMHU SHEPTUHU HA UX IIPOU3BOICTBO U BHICOKYIO CTOMMOCTb MEPOIIPHUSTHSL.

4. UccnenoBaHne OKHUCJIUTEIbHO-BOCCTAHOBUTENbHONH  YCTOYHMBOCTH NaXOTHBIX TOYB
B [losb1e. B otiinume ot AeHUTpU(UKAIIUN BOCCTAHOBIICHUE OKHCIIOB TPEXBAJICHTHOIO JKeJie3a, ompeie-
JsIeMoe KaK MpoLiece OrJIeeHUs, UMEET OTpaskeHre B MOP(OIOrHUecKOM OOJMKE MOYB B BUC W3MCHEHHUS
OKPACKH, 4TO SIBJISECTCS MPU3HAKOM MJICHTU(PHUKALNH IePULIUTA MOJIEKYISPHOIO KUCIOPOJa U MPaKTHye-
CKUM Ka4eCTBEHHBIM IIOKa3aTeJIeM HEOOXOIMMOCTH B MX MEIHOPATUBHOM ocylleHnu [16]. BoamoxHOCTD
nepexona K KOJMYECTBEHHBIM IOKA3aTeNssM yCTOMYMBOCTH MAXOTHBIX MOYB M BOCCTAHOBJICHHIO (7,
¥ 1), TApaMETPU3Y IOIMM BPEMS yIAJICHUS JIPEHAKOM U3JIUIIKA BOJIbI U3 NEPEYBIAKHEHHBIX [0YB, BbI-
3BaJla HEOOXOIMMOCTD UX OIpEeNeHNs B MaxXOTHBIX nouBax [lonbmiu. DTy 3a/1auy pemmin COBMECTHBI-
Mu yewusimu MacTutyT arpodusuku [TAH n MHCTUTYT Menropanuy 1 JIyroBOACTBa (B HACTOsIILIEE Bpe-
MsI IEPEeMMEHOBAaHHbBIN Ha VIHCTUTYT TEXHOIOIMYECKHUX U €CTECTBEHHBIX HayK) B 19852005 rr.

C 9T0if 1ebI0 P YYaCTHH IIOYBOBEIOB-MEINOPATOPOB U3 MPOEKTHBIX OIOPO MEIHOpPALUH, B CO-
OTBETCTBUH C TIOATOTOBJICHHOW METOMUKOU, OBLITH coOpaHbl ToYBeHHBIE 00pa3nbl n3 1000 mouBeHHBIX
npoduiel, xapakTepru3yronmux maxotTasie mouBsl [lomsmrs! (3000 06pa3IioB ¢ HapyIICHHOW CTPYKTY PO
n 10000 repMeTHYECKUX MUIHMHAPOB C HEHAPYIICHHON CTPYKTYpPOH), JUIsl Olpe/ieNieH s BOIHO-(u3u-
YeCcKHX CBOMCTB 1moyB. Takum oOpa3om, B MHcTUTyTE arpodusuku [TAH Obla co3nan 6aHK MOYBEHHBIX
00pa3noB [17], HEOOXONUMBIX AJis BBITIOJHEHUS KOMIUJIEKCHBIX JTAOOpaTOPHBIX HccieqoBaHUN. baHk
MpeacTaBisieT co00l COBOKYIMHOCTh CTATHCTUYECKH OOOCHOBAHHOTO KOJIHYECTBA MOYBEHHBIX 00pas-
LIOB, OTPaXAIOIIETr0 MPOCTPAHCTBEHHOE yyacTHe 29 reHepan30BaHHBIX OYBEHHBIX CAUHUI] B CTPYK-
Type MOYBEHHOT0 MMOKPOBa MaxoTHbIX yroawii [lomemrsr B macmrade 1:2 500 000.

[lapameTpusanus ¢, ¥ t,  ABISAIACH THOHEPCKAM MEPONPUATHEM M NOTpeboBaa 0COOEHHON Me-
Toar4ecKor pa3paborku [15]. Tak Kak 3TH BENTWYHHBI 3aBUCAT OT TEMIIEPATYypbl U TIIyOHHBI MOYBEI,
MPHUHATO €€ XapakTepu3oBarh 10 ryouHsl 100 cM B MaxoTHOM , IOANAXOTHOM M MOJIOYBEHHOM CJIOSIX
IpH cieyromux remneparypax mnoussl: +4 °C, +10 °C, +15 °C, +20 °C, coOTBETCTBYIOIINX XapaKTep-
HBIM TEMIIEPATYPHBIM yCIIOBUAM BereTaunu. Bennunny £, nipu temneparype noussl +20 °C (cooTseT-
CTBYIOLLEH YCIIOBUSM IIOJIHOH BEreTalluM B TEUEHHE JICTHUX MECSLEB) IPUHATO CUUTATh [IOKA3aTeIeM
HayaJila aHOKCUH MaXOTHBIX 1ouB [7].

[lepen ombiTamu, 11 TOrO YTOOBI YCTPAHUTH BIUSHHUE YCIOBUM, CBA3AHHBIX C €CTECTBEHHBIM CO-
CTOSIHUEM TOYBEHHBIX O0pa3loB, MPOBEJCHA MX CTAHAAPTHU3ALMUS, 3aKIIOUYAIOMIAsACS B IMPOCCHBAHUH
BO3JIyIIHO-CYXHX ITI0YB Yepe3 CUTO, pasmep stueiiku & = 1 mm. [Tocne sToro onn OsutH 3ackinansl (50 r)
B OT/IEJbHBIC T€PMETHYECKHE OOKCHI, 3aJIMTHI BOJOM B BeCOBOM mponopuuu | : 1 1 noxBep)keHbl HHKY-
0auuy B ONPEIEIICHHBIX TEMIICPATyPHBIX YCIOBUSAX C OJHOBPEMEHHBIM H3MEPEHUEM IHHAMUKH Tajie-
nus notennuana Eh, moka on me moctur +300 MB, ompenenss mis kaxnaoro obpasua BeNUuuHy f,
v £, B CyTKax. JIJis MaXxOTHBIX TOYB B LEJIOM M JUJIs OTAEJIbHBIX MOYBEHHBIX BBIJICIOB ONPEIEICHDI
XapaKTEPHBIE [IMATIA30HbI £, U [, C BO3MOKHOCTBIO UX UCIOJIb30BAHUS JJIsl KAPTOrpapuuecKkux ue-
nei. [Ipexkae Bcero, X MOABEPIIN KOMIIBIOTEPHOH KapTorpaduieckoil 00padoTKe 115 IPEACTaBICHUS
B ATjace OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB Max0THBIX NouB [lonbuiu [14].

B namprelimem ompenensnvn runpou3MUecKue CBOWCTBA MOYB, WCIOIB3Ys ammapar Puxapica
u 00pas3Ibl ¢ HEHAPYIICHHON CTPYKTYpoi. B pesymprare miis OTACIBHBIX MMOYBCHHBIX PAa3HOCTEH I0-
TydeHbl xapaktepusle Benuanabl CPW, PPW, koaddunmenTs! punsrpannn u apyrue nokasarenu [18].
Briocnencreun mapamerpst £, CPW, PPW un xosdppuuunent unbrpaunu ObuIM MCHOTH30BaHbI
TS OTIPENIETICHHS Y1y BCTBUTEIBHOCTH TI0YB K TUIPOOKCUIe€HHON jaerpanamuu (D, ), sBnstouieiics ko-
JIMYECTBEHHBIM KPUTEPHEM OLIEHKH MOTPEOHOCTH B JIPEHAXKE MAXOTHBIX II0YB B CiIydae, korga D, <1.
Bennunny D, Beruncnsercs no popmyne D =z, /T, [4], tae T, — BpeMs 0CBOOOKAEHHS OT BOJIBI

HEKaIHMJISIPHBIX TOP.

PPW
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Ha ocHoBe BBIIIENIPUBEIEHHBIX NApPAMETPOB ISl OTAECIBHBIX ITOYBEHHBIX Pa3HOCTEN pacCUUTAHBI
MOTEHIIMAIBHbIE BEJTMYUHbBI KpHTHYIECKUX 0caakoB (P ), cosnaromux B HUX ycinoBus anokcuuu [10] mpu
3anojaHeHuu Bojol PPW. [l o3HakoMIIeHUsT YUTaTelIsl ¢ TIONyYeHHBIMU pe3yjibTaTaMu UX TPUMEpPHBIE
MoKa3aTely MPUBEICHBI B Ta0M. 3.

Kaprorpadunueckoe nzobpaxenne TpoCTPAaHCTBEHHOT'O pacTpeeNeH s TTOTyUYeHHBIX TapaMeTpOB
Ha (JOHE CTPYKTYphl OUBEHHOI'O TIOKPOBA MaxOTHBIX 3eMenb B MacmTabe 1:2500000 npeacraBieHo
B CICAYIOIINX ITyOTUKAIHSIX:

* 1,04 by, B ATIaCE OCUCIIUTENBHO-BOCCTAHOBUTENLHBIX CBOMCTB MAXOTHBIX Mo4B [Tonmbuin [14];

* CPW, PPW B MoHorpaduu xapakTepusyroiied ruapopu3nyecKue CBOHCTBA MaXOTHBIX IMOYB
[Tonbmmu [18];

* D,, B HayuHoii cTatse [4];

* P_B MoHOrpaduu, XxapakTepusyoIeH BIMSAHUE OCAJIKOB HA KHUCIOPOAHBIM PEXKUM IAXOTHBIX
nouB [Tombru [10].

MHOTOCTOPOHHHI TOAXOJl 1 MHOTOYHCIICHHBIE PE3yJbTaThl MPOBEACHHBIX HCCIEIOBAaHUM, H3JIO0-
JKEHHBIC B CTAaThe, JJAFOT BOBMOXKHOCTH aBTOPY YTBEPKIATh O HEOOXOAMMOCTH COBEPIIICHCTBOBAHUSI Ha-
YUYHBIX OCHOB OXPaHBI MTaXOTHBIX MTOYB OT THAPOOOKCUTCHHON JeTpalaliiy.

Tab6nuuoma 3. OKHCIHNTETbHO-BOCCTAHOBHTEJbHBbIC H THAPO(H3NIeCKHe MOKA3aTe TN H30PAHHBIX MAXOTHBIX
noys Ioabuu

Table 3. Oxidation and restoration, and hydrophysical indicators of selected arable soils in Poland

VepeHeHHbIe BETUHHBI I0Ka3aTeeit
TTaxOTHEIE TTIOYBBI Croit mouBbL CyTku npu Temueparype mousst +20 °C CPW. PPW. P

troo too Ty Do - st i

JleccoBblie uepHo3embl | [laxoTHBIHI <1 0,5 3,0 0,17 157,5 97,5 10,0
IToxmaxoTHBIH <1 1,0 3,5 0,28 105,0 65,0 11,4

TloxmouBeHHBIN <1 1,0 5,0 0,20 212,5 162,5 10,0

JleccoBuaHbIe OypbIe [TaxoTHBIH <1 1,5 3,5 0,43 106,3 68,8 17,4
A 5JTIOBUPOBAHHBIE IToxmaXoTHBIH <1 1,0 5,0 0,20 106,3 56,3 6,9
HoBet IloanouBeHHBIH <1 3,0 5,5 0,54 187,5 87,5 13,6
TeMHOIBETHBIC ITaxoTHbIi <1 1,5 2,5 0,60 114,8 74,3 243
AICPHOBBIC TTOYBbI TlognaxoTHBIH <1 3,0 4,0 0,75 86,3 63,3 17,3
TloanouBeHHBIH <1 3,0 5,0 0,60 187,5 137,5 30,0

Tsoxenocyrnuctele ITaxoTHBIH <1 1,5 2,5 0,60 106,3 93,8 7,5
AJUTFOBHAJIBHBIC HOYUBBL | 176 1axoTHbIi <1 3,0 4,0 0,75 118,8 93,8 18,8
TloamoyBeHHBIN <1 6,0 4.5 1,33 237,5 187,5 66,7

IIsineBarocyrinucTeie ITaxoTHBIH <1 1,5 4.5 0,33 106,3 81,3 8,3
HOBEPXHOCTHO-OTIIECH- | TTo naxoTHBIH <1,5 5,0 5,5 0,91 93,8 68,8 22,7
HIBIE TOABET Tonnousensm# |  <L,5 6,0 5.5 1,00 | 2125 | 1375 81,8
IlecuanocyrnucTsie ITaxoTHBIH <1 4,5 2,5 1,80 93,8 56,3 67,5
HOBEPXHOCTHO-OTIICCH- | 110 nrraxoTHET 1,0 9,0 7.5 1,20 93.8 43,8 60,0
HpIE HOTBEL Tonmousermsii | 3,0 6.0 8.0 075 | 1875 | 1125 | 563
JlerkocyrnucTeie ITaxoTHbIi 1,0 4.5 3,0 1,50 93.8 56,3 52,5
Oypbie mo4BbI TlognaxoTHBIH 3,0 9,0 5,0 1,80 93.8 43.8 41,7
[TonmouBeHHBIH 5,0 12,0 6,5 1,85 162,5 137,5 133,3

BoiBoabI

1. [IpencraBneHHBIE PE3YIBTATHI UCCIEIOBAHUN MTOATBEPIKIAIOT EIeCO00pa3HOCTD allbHEHIIIero
yIIIyOJIeHUsI 3HAHUH OTHOCUTEIIBHO arpO3KOJIOTHYECKOr0 3HAYCHUSI KUCIIOPOJIHOTO PEKUMA MaXOTHBIX
MOYB ¥ €T0 MEJTNOPATHBHON KOPPEKTHPOBKH.
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2. IlpuBeneHHBIE TApaMETPHI OKHUCITUTEIHHO-BOCCTAHOBHTEBHOW YCTOMYMBOCTH MMaXOTHBIX TTOYB
1 UX NOABEPKEHHOCTH THAPOOKCUIEHHOM Aerpajalluy CO34al0T OCHOBY JJIsl AaJbHEHIIEro COBEPILCH-
CTBOBAHUS MMapaMeTpHU3aIlui U KaITNOPOBKH KHUCIOPOIHOTO COCTOSHUS MMaXOTHBIX TI0YB C TIPOMBIBHBIM
BOZHBIM PEKUMOM.

3. Yuer noBeieHUS HUTPATOB B YCIOBUSX KUCIOPOIHOTO Je(PHUITUTa HEOOXOIUM C LIETbI0 COKpaIe-
HUS TOTEPb a30Ta U MOAICPKAHUSI BBICOKOTO IMJIOAOPOAUS MaXOTHBIX MOYB.

4. IlpencraBiaeHHbIE MOJCTH TUIPOOKUCTUTEIBHOTO PEKUMA TIOYB SIBIISIOTCS MPEANOCHIIKON IS
MOIU(UKAIIMY TAPaJUTMbl OCYIIMTEIBHOW MEIHUOpallui, B KOTOPOW HEMOCPEACTBCHHAs MPUYHHA
OTPAaHUYCHHUS )KU3HEACITEILHOCTH PACTCHHI U MOYBEHHOM OMOTHI 3aKII0UACTCS B HEJOCTATKE MOJIEKY-
JISIPHOTO KUCJIOPOAA, a HEe B U30BITKE BOIBI B ITOYBE.
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