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under the bilberry spruce stand. The rate of CH,; emission into the
atmosphere from this soil was 1.124 nmol CH4/cm” h on average. Methane
formation activity was the lowest in the sandy-loamy groundwater gleyic
podzol under the grass-herb birch stand — 1.062 nmol CH4/cm” h.

Analysis of respiration and methane formation rates by seasons
proved these processes to be least intensive in spring, reach a maximum
by mid-to-late summer and decrease somewhat in autumn in all the
soils surveyed.

No N,O emissions were detected during determination of actual
denitrifying activity, probably because of very low nitrifying activity of
soil under natural forest stands. Determination of potential denitrifying
activity revealed N,O emission only from the podzol under the birch stand.
However, estimation of N,O assimilation rate in the course denitrification
proved N,O to be most actively assimilated by carbi-ferric podzols under
coniferous stands, and least actively — by the sandy-loamy groundwater
gleyic podzol under the birch stand. The reason for that is lower content of
mineral nitrogen in the soils of coniferous forests as compared with
deciduous forests. Presumably, the lack of nitrates makes denitrifying
bacteria perform only the last stage of denitrification — N,O reduction to
N,. As the result, forest ecosystems can be regarded not only as carbon
dioxide sink, but also as a pathway for assimilation of gaseous atmospheric
nitrogen oxides, namely nitrous oxide.
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Ha paHHEM D3Talc KOHTaMUHAIIMKU IOYB CABUI MI/IKp06HOFO paBHO-
BCECHA HAIIpaBJICH B CTOPOHY KOJHWYCCTBCHHBIX HBMGHGHHﬁ, KOTOpHBIC
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BEIPXXAIOTCS B PaCHIMPEHHUH TUaNa30Ha KOIeOaHnid YUCIEHHOCTH, YBe-
JINYCHUU aKTHUBHOCTH (pepMeHTOB U mp. [1o Mepe HAKOIUICHHUS TOJUIIO-
TaHTOB, B IOYBE MPOUCXOAIT HEOOpPATUMbIC M3MECHEHUS B MUKPOOHOM
coobmiecTBe, (opMUpyeTCs CIENUPUISCKAN Ty MHUKPOOPTaHHU3MOB,
YTO BBI3BIBAECT M3MECHCHHUE MPOIECCOB TpaHCHOpPMAIMKA OpPraHO-MUHE-
PANBHBIX COCIUHECHUMN, CHHTE3a TyMyca. B 3Toii cBs3u OMOJOrHUecKas
JMarHOCTUKA aHTPOIIOT€HHO HAPYIIIEHHBIX [TOYB UMEET OOJBIIOe 00IIIe-
TEOPETHUIECKOE U MTPAKTHIECKOE 3HAUCHHE.

HccenenoBanus BBIIOJIHAIM B paliOHE OJHOTO M3 KPYNHEWINEro Ha
Cesepo-3anane Poccun ropHomoObIBatomiero npeanpustus — Kocro-
myknickoro I'OKa. Beenennsiii B skcruryaranuto B 80-x rogax mnpo-
[IUIOTO CTOJICTHS, OH BCET/Ia MPUBJIEKAI BHUMAHUE HYKOJIOTOB KaK 00b-
€KT MOBBIIICHHON SKOJOTHYECKOM OMACHOCTHU: a3POIOJLTIOTAHTEI ITPOM-
MPENNPUATHS PACIIPOCTPAHSIIMNCh HA JIECATKHA KUJIOMETPOB, BBI3BIBAS
W3MEHEHUS PUPOITHOM Cpebl.

OObeKkTaMu HaIIUX WCCIICOBAHUN OBbLIM B3AThIC O0Opa3llbl OPraHo-
reHHbIX (AO' 1 AO™") 1 MuHepaabHBIX (A2) TOPU3OHTOB MOJ30JIUCTHIX
TTOYB Ha yJacTKaX, PacIllONIOKEHHBIX Ha pa3HOM paccrosHuu (5, 16, 22,
27 kM) ot Kocromyxkmickoro I'OKa. Ilocnenamii yaactok (27 kM) pac-
CMaTpHUBAJICS B KauyecTBE KOHTPOJISL. [10UBBI — MMOA30JIBI WILTIOBUANB-
HO-)KEIIe3NCThIe, Pa3BUTHIE HAa TecuaHOW MopeHe. Mopdosoruueckoe
cTpoeHue mouB cieaytomiee: AO (JiecHas MOJACTHIIKA, Xopoino audde-
penuupyercs Ha AO', AO™), A2 (moazonuctslif ropusont), B. s
MOJI30JIUCTHIX TOYB HEHAPYIICHHBIX SKocucTeM BocTtouynoit deHHO-
CKaHMH XapaKTepHBI ABYWIECHHBIN a0prU3 MUKPOOHOIOTHYECKOTO TPO-
¢Guiis 1 ero YKOpOYeHHOCTbh, BBICOKAsh OMOT€HHOCTbh BEPXHEIr0 OpPraHo-
TE€HHOT0 FOPU30HTA M0 CPABHEHUIO C MUHEPAJIbHBIMU, KOPOTKUM NEpH-
O]l aKTHBHOH pabOTHl MHUKPOOPTaHU3MOB-AECTPYKTOPOB M HX OJHUTO-
TpOQHOCTH B OTHOIIIEHUH CyOcTpara.

Kax mokazanu pe3ynbTaThl MPOBEACHHBIX HCCIEIOBAHUI Ha y4acT-
Kax, OJIM3KO PaCIOI0KEHHBIX OT UCTOYHHKA a3POTEXHOTEHHOTO 3arpsi3-
HEHUS, TPOUCXOIUIO W3MCHECHHE IMOYBCHHO-XMMHUYECKUX YCIOBHHA U
KaK CJEIICTBUE OTMEUAI U3MEHCHUE MUKPOOHMATbHO -OHOXUMHUYECKUX
CBOWMCTB 1o4B. Peaknueli MUKpOOpraHHU3MOB Ha H3MEHEHHUE B Meaoche-
pe MorJo OBITh YBENWYEHNE aKTHBHOCTH ()EPMEHTOB ITUKJIA TPUKApOO-
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HOBBIX kKucioT (L[TK), ygacTByIONuX B MOCTaBKE BOCCTAHOBHTEIHHBIX
OKBUBAJICHTOB U aMHUHOKHCJIOT Ha LECJIM KOHCTPYKTUBHOI'O U SHEPICTH-
yeckoro MeTabonu3Ma. B mouBe y4acTka, pacroiIoKEHHOTO B UMITAKT-
HOW 30HE, NTOCTATOYHO WHTEHCHBHO TIPOTEKAIOT IPOTEOIUTHUECKUE
MPOIIECCHI: aKTUBHOCTD MPOTEa3bl BO3PAcTaeT B 2 pa3a [0 CPAaBHEHHIO C
KOHTPOJIEM. JTO MPHUBOAUT K OCBOOOKICHUIO aMHHOKHCIIOT, CPEIN KO-
TOPBIX O0HAPYKUBAIOTCS TUAMHHOMOHOKapOOoHOBEIe. O/THA M3 HUX ap-
THHUH MOJKET IO JIeHiCTBHEM OaKTepHAIbHBIX apTHHAa3 THAPOIN30BHI-
BaTbCA HAa OPHUTHH U MOYCBHUHY. Kaxk HN3BCCTHO, B IIOYBEC CKJIaAbIBACTCs
OTIPENICIICHHBI OallaHC MEXIy CHHTE30M (MUKPOOPTAaHU3MBI U JKUBOT-
HBIC TIOCTABIIUKH) W THAPOIH30OM (MHKPOOPTaHHU3MBI) MOYEBHHEI. 11o-
CIIEJIHUN TIpollecC KOHTPOJNUPYETCs (EPMEHTOM CTpPOTrO crenudmye-
CKOr'0 JAECMCTBUSI — Yp€a30il, aKTUBHOCTb KOTOPOM IO HAIIUM JaHHBIM
BO3pacrana.

[lomyueHHble maHHBIE MPOJAEMOHCTPHUPOBATH TECHYIO B3aMMO-
CBA3b MI/IKpO6I/IaJ'H:HO — 6I/IOXI/IMI/I‘IGCKI/IX mapamMeTpoOB B IMOYBax, UC-
MBITHIBAIONINX AHTPOIOTEHHBIM MpPecC, ¢ YPOBHEM KOHTaMUHAIHH
MOYB, OHU MOTYT OBITh HCIIOJIB30BaHBl B OMOIUAarHOCTUKE M MOHUTO-
PUHI€ IIOYB AHTPOIOTCHHO HApYILICHHBIX 3KOCHCTEM BocTouHOM
dennockanguu.
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At an early stage of soil contamination, microbial balance shifts

towards quantitative changes such as widening of the range of
abundance fluctuations, higher activity of enzymes, etc. As pollutants
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accumulate, microbial community in the soil undergoes irreversible
change. There forms a specific pool of microorganisms, which alters
the processes of organo-mineral compounds transformation, humus
synthesis. Therefore, biological diagnosis of disturbed soils is of great
theoretical and practical importance.

The surveys were carried out around one of NW Russia’s biggest
mining enterprises — Kostomuksha mining and ore-dressing mill.
Launched in the 1980s, the mill has always drawn the attention of
environmentalists as a potential source of high ecological risk: air-
borne pollutants from the enterprise dispersed for tens of kilometers
changing the natural environment.

We investigated samples of organic (AO' and AO'") and mineral
(A2) horizons of podzolic soils from sites situated at different distances
(5, 16, 22, 27 km) from Kostomukshsky mill. The latter site (27 km
away) was used as the control. The soils were ferric podzols over sandy
till. The morphology is as follows: AO (forest floor, distinct AO" and
AO"), A2 (podzolic horizon), B. Undisturbed podzolic soils in East
Fennoscandia feature a shallow microbiological profile with two
maxima, high microorganism content of the organic horizon as
compared with the mineral horizon, short period of high activity of
destructor microorganisms, and their pertinence to oligotrophic
substrata.

Surveys of the sites situated close to the source of air-borne
pollution revealed changes in the soil chemical conditions resulting in
changes in the microbial-biochemical properties of the soils.
Microorganisms responded to changes in the soil by increasing the
activity of enzymes of the tricarboxylic acid (TCA) cycle, which
contribute to the supply of reductive equivalents and amino acids for
structural and energy metabolism. Proteolytic processes are quite active
in the soil of the site within the impact zone: protease activity is twice
as high as in the control. As the result, amino acids are released,
including diamino monocarboxylic acids. One of them, arginine, may
under the effect of bacterial arginases be hydrolysed into ornithine and
urea. Soil is known to maintain a certain balance between synthesis
(supplier = microorganisms and  animals) and  hydrolysis
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(microorganisms) of urea. The latter process is controlled by the strictly
specific enzyme urease, which activity in our studies was found to
increase.

The data obtained indicated a close correlation between the
microbial-biochemical parameters of the soils exposed to human
pressure and the degree of the soil contamination. The data can be used
for biodiagnosis and monitoring of soils in anthropogenically
transformed ecosystems of East Fennoscandia.
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Hacenenne xykos-cradpmmuaug (Coleoptera, Staphylinidae) B mou-
BEHHO-ITOJICTHJIOYHOM SIpyCe JIECHBIX IKOCHCTEM I0KHOI Merieps! nc-
cienoBano B 2007-2008 rr. Ha Tepputopun Oxckoro duocdepHoro 3a-
rmoBegHNKA. Matepuan coOpaH B COCHsIKE JHIIAaiHUKOBOM (Pinetum
cladinosum) wm cocusike manmeimeBoM (Pinetum convallariorum) B
BEpPXHEH 4YacTH BOJOPa3AEIbHOTO CKJIOHA, B COCHSKE CJIOXHOM
(Pinetum compositum) B HaITEppPaCHOI YacTH CKJIIOHA BOJIOpA3/eNia U B
nyopaBe (Quercetum caricosum) Ha TPUPYCIOBOM Bally MOWMEI PEKH
[Tpe1. [ToyBsl AEpHOBO-TIOA30MUCTEIE, (YOPMHUPYIOLIHECS B OCHOBHOM Ha
YeTBEPTHYHBIX HAHOCAX: MIECKaX, CyNecsX. Y4eThl CTa(pUINHII IPOBO-
WA TIOYBEHHBIMHU JIOBymIKamMu bapbepa m oTOOpOM CTaHIApTHBIX
npo0 moacTmiku 1wiomanapio 0,0625 M? ¢ mocieayoomel pyqHond pas-
OOPKOH.

[InoTHOCTE HaceneHUsl CTAQIINHA] BapbUPOBAIa B PA3HBIX THUIAX
jleca B T€YEHHE BETeTAlMOHHOIO ce30Ha. CpeqHue 3HAa4eHHs YHCIIeH-
HOCTU He mpeBbimanu 8—10 3k3/M? B cOcHsIKE NUIIaiiHuKoBOM, 40—50
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