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Soils of most forest types are characterized by complex and extremely
severe ecological conditions during vegetation period.

Soil formation in conifers of the study region, especially in north
taiga sub-zone and in area close to tundra, occurs in excessive moisture
conditions. More or less favorite moisture conditions for plants exist in
green-moss spruce and pine forests on automorphic Podzols. Excessive
moisture is characteristic of these soils in spring and first summer half.
Semi-hydromorphic soils are usually grown by wet and haircap-moss
bilberry spruce and pine forests. Peaty-podzolic-weakly gley soils
under the same forest types are characterized by excessive moisture for
a comparatively long vegetation period. Peaty-podzolic soils of conifers
with sphagnum suffer excessive moisture and long-time anaerobiosis.
Soils are quite cold. Soil temperature provides for active root growth <
60 cm from soil surface in north taiga and < 1 m in middle taiga.

All forest types under study grow on acid soils with low content of
nutrients. Organic horizon (25-200 t ha) is the principal accumulator
of biophile elements. This horizon accumulates over 80% of
physiologically active plant roots. The relatively large amount of
nutrition elements in litter that many times exceeds what phytocoenoses
really need seems to be obvious for successful development of spruce
and pine biogeocoenoses in the North.

Researches were carried out at support of the REFBR 07-04-00104a u 06-04-48129.

CPABHUTEJIBHAA XAPAKTEPUCTUKA BUOMACCBHI
N PASHOOBPA3USI MUKPOOPI'AHU3MOB JIECHBIX
MOJ30J10B CEBEPHOM ®EHHOCKAH/IMU B ITIPUPOIHBIX
N TEXHOI'EHHBIX YCJIOBUAX

EBnoxkumona I'. A, Mo3srosa H. II.
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Konvcxuit nayunvii yenmp PAH
Anamumui, Akademeopoook, 14a, men. (81555)79771
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OmnpeneneHsl 3amachl 0MomMacchl U NPOAYKTUBHOCTb OakTepuil M
MHUKpPOCKONTUYEeCKUX TpruOOB B Al-Fe- ryMycoOBBIX MOJ30/1aX COCHOBBIX
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u enoBbix JecoB CeBepHoil PenHockanauu. OLEHEHB! pa3Mephl UM-
MoOMIHM3aMi OMOTCHHBIX 3JIEMEHTOB MUKPOOHMOMAcCOW. BhIsBICHBI
pa3iauuusl B COOTHOLICHUSX BEJIMYMH OMOMAcChl OakTepuil 1 rpuOoB,
UX paclpenesicHUH 10 MOYBEHHBIM I€HETHYECKHUM Tropu30HTaM. buo-
Macca Tpr0oB MpeBbIIaeT Onomaccy 0akTepuil TOJIHKO B OpraHOTeH-
HBIX TOPU30HTaX CEBEPOTAEKHBIX EJIOBBIX JIECOB, B CpeiHeM B 3,5
paza (240-340 xr/ra rpubHas u 60—80 kr/ra 6akTepuanpHas 6rmomac-
ca). CTaTHCTUYECKHA JOCTOBEPHBIX Pa3IUuuil MEXIy pasMepaMu Oak-
TepUanbHON U TPUOHON OMoMaccaMi B OPTaHOT€HHOM TOPHU30HTE IO
COCHOBBIMU JIECAMH HE BBISABIICHO. B MUHEpaJbHBIX TOpU30HTaxX Oak-
TepruajibHas OmoMacca IMPEeBOCXOMMIIA TPHOHYIO WIIM JTOCTOBEPHO HE
OTJINYanach OT Hee.

Jna mukpooprann3moB nouB Kpaiinero CeBepa XxapakTepHbI BbICO-
Kasi CKOPOCTh Pa3MHOXCEHHUS M aKTUBHOCTh OCYIIECTBIIEMBIX UMU OHO-
XMMUYECKUX MPOLECCOB B TEUCHUE KOPOTKOTO BETeTAlMOHHOI'O IIEPHO-
na. PaccuntanHoe 4MCIIO TeHepanuii OakTepuil B MOA30JIaX CEBEPHOI
Talru MOXET JOCTUraTh 4-5 3a Mecsl] BereTallMoHHOro nepuona. Me-
CsiYHasl MPOAYKIMs OaKkTepuil B BEreTallMOHHBINA NEPUOJl COCTaBUJIA B
OpPraHOTE€HHBIX TOPU30HTAX 1% OT Macchl OPraHMYECKOTO BEIIECTBa
MOYBBI; MeCSIYHAsA MPOAYKUUs TpruboB — 3% B enbHUKax U 1% B cocHs-
Kax. B MuHepanbHBIX T'OpU30HTaX A0JA MHUKPOOHOMACCHI OT OOLIETO
KOJIMYEeCTBa OPTaHWYECKOTO BEIIECTBA BO3PACTAeT M MPOAYKIHS MHK-
pPOOPraHU3MOB MOXKET JOCTUIaTh JECSTKOB INPOLEHTOB OT OpraHu4e-
CKOTO BEILECTBA.

B mponecce MuHepanu3anuu OpraHMYECKOr0 BEIIECTBA ITOCTOSHHO
OCBOOOXKIAFOTCS OWOTCHHBIC 3JIEMEHTBI, HEOOXOJHMMBIC JIJIs ITHTAHUS
BBICIIMX pacTeHHHd. OJHAKO Y4acTb OMOTEHHBIX 3JIEMEHTOB IEpPEXBaThI-
BAETCS MUKPOOHOTOM, aKKyMyJIMPYETCs B MX KIETKaX M BPEMEHHO CTa-
HOBUTCSI HEAOCTYNHOM A1 pacTeHud. ITo Hamum pacyeTam KoJaudecT-
BO WMMOOWMJIM30BAaHHOTO OHMOMAcCOH TOYBEHHBIX MHKPOOPTaHU3MOB
yIepoa cocTaBisieT B cpeaHeM B 30He Taiiru 80—200 kr/ra, azota 20—
46 xr/ra, pochopa 6—12 kr/ra. [Ipu peyTunm3aIuy KIECTOK ITH OHOTCH-
HBIE 3JIEMEHTHI 0CBOOOXKIAIOTCSI.

B mnouBax, HaxoAAMMXCS B 30HAX BO3ACHCTBHUS NPOMBIIIJIEHHBIX
npeanpuaTuii (koMonHaT «CeBepoHUKETh» U KaHIamakmCcKui amroMHu-
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HUEBBIH 3aBOJ) MPOUCXOIUT TepepacupeneicHue OakTepuit u rpudoB
[0 CTENeHW TOMHUHUPOBAHUS M Cy)XKeHHE OHOpa3HOoOOpa3usi UX cOoo00-
mectB. [IpudyeM, MpoOKapHOTHBIH KOMIIJIEKC MHUKPOOHOTO cOOOIIecTBa
(bakTepuu, aKTHHOMUIIETBI) OOJiee YYBCTBUTENCH K 3arpsS3HCHUIO MOY-
BBl TSOKENBIMHA METallaMH, a dyKapHUOTHBIN (MHUKPOCKOIIMYECKHE TpH-
Obl) — K 3arps3HEHUI0 COCAMHEHHAMHU (pTopa W MOTUIMKINYECKHUMU
apOMATHUYECKHUMHU YTIIEBOJOPOAaMHU. VI3MEHEHUsST B CTPYKTYpE MHKPOO-
HBIX COOOINECTB TAKXKE TECHO CBS3aHBI C M3MEHECHUSIMH KHCIOTHO-OC-
HOBHOTO pEXHMa IOYBBI IO/ BO3JIEHCTBHEM COECIUHEHUH, copepiKa-
HIMXCS B Ta30BO3AYIIHBIX BBIOpOCAX MPEANPUATHHA: JTUOKCHAA CEpBHI,
0OMEHHBIX OCHOBaHUH, (GTOPHUCTOTO BOIOPOIA.

Oco00 cnemyeT OTMETHTh, YTO B 3arPA3HEHHBIX MPOMBIIUICHHBIMA
BI:I6pOC2lMI/I mo4vBax BO3paCTaCT A0JIAA MOTCHUHUAJIBHO IMAaTOIMCHHLIX I'pHU-
00B, SBJSAIONIMXCS BO30YIUTENSIMHU 3a00JICBAaHUN OPraHOB [BIXAHUS,
KOXKHBIX TOKPOBOB, U BBI3BIBAIONIMX PA3INYHbIC ANJICPTUUCCKUE peak-
. HpOI/ICXOHI/IT YBCIMYCHUC YaCTOThI UX BCTPEHACMOCTU B 3arpsas-
HEHHBIX TIOYBAX, YTO MOXET OBITh CBSI3aHO C BBICOKUMH aJIalTaI[HOH-
HBIMU CITOCOOHOCTSIMH YCJIOBHO MATOTEHHBIX TPHOOB K M3MEHSFOIIUMCS
BHCUIHUM YCJIOBUSAM.

COMPARATIVE CHARACTERISTIC OF BIOMASS
AND DIVERSITY OF MICROORGANISMS IN THE FOREST
PODZOLS OF NORTHERN FENNOSCANDIA IN NATURAL

AND TECHNOGENIC CONDITIONS

Evdokimova G. A., Mozgova N. P.

Institute of the Industrial Ecology Problems of the North,
Kola Science Centre of RAS
Apatity, Academy Campus, 14 a, phone (81555)79771
galina@inep.ksc.ru

There have been determined the reserves of the biomass and
productivity of bacteria and fungi in Al-Fe- humus podzols of pine and
spruce forests of Northern Fennoscandia. The amount of biogenic
elements immobilized by the microbiomass has been estimated. There
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have been identified the differences in ratios of bacteria and fungi
biomass values, their distribution in soil genetic horizons.

The fungi biomass exceeds the bacteria biomass only in organic
horizons of northern taiga spruce forests, 3.5 times on the average
(240-340 kg/ha of fungi biomass and 60-80 kg/ha of bacterial
biomass). There have not been found any statistically reliable
differences between the amounts of bacterial and fungi biomass in
organic horizon under pine forests. In mineral horizons the bacterial
biomass exceeded the fungi one or did not reliably differ from it.

For microorganisms of the Far North soils a fast rate of reproduction
and activity of biochemical processes which they carry out during the
short vegetative period are characteristic. The calculated number
bacteria generations in podzols of the northern taiga can reach 4-5
during a month of the vegetative period. The monthly production of
bacteria during the vegetative period made up in organic horizons 1 %
of the mass of organic substance of soil; the monthly production of
fungi made up 3 % in spruce forests and 1 % in pine forests. The share
of microbiomass from the total of organic substance increases in
mineral horizons and production of microorganisms can reach some
tens of percents from organic substance.

In the course of mineralization of organic substance the biogenic
elements necessary for feeding the higher plants are constantly
released. However, a part of biogenic elements are immobilized by
microbiota, accumulated in their cells and become temporary
inaccessible to plants. According to our calculations, the quantity of
carbon immobilized by the biomass of soil microorganisms amounts on
average in the zone of taiga 80-200 kg/ha, that of nitrogen 20-46
kg/ha, phosphorus — 6-12 kg/ha. At the salvage of cells these biogenic
elements get released.

In the soils in zones of industrial companies impact
("Severonikel" and the Kandalaksha aluminium plants) the
redistribution of bacteria and fungi by degrees of domination and the
contraction of the biodiversity of their communities take place. At
that, the procaryotic complex of microbial community (bacteria,
actinomycetes) is more sensitive to soil pollution by heavy metals,
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while eucaryotic one (fungi) — to the pollution with compounds of
fluorine and polycyclic aromatic hydrocarbons. Changes in the
structure of microbial communities are also closely connected with
the changes of the acid-base balance of soil under the influence of
compounds, contained in air-gas emissions of enterprises: sulfur
dioxide, exchange bases, fluoric hydrogen.

It should be especially noted, that the share of potentially pathogenic
fungi, which are activators of diseases of respiratory apparatus, skin
integuments and cause various allergic reactions increases in the soils
polluted with industrial emissions. There is an increase in the frequency
of their occurrence in the polluted soils, which can be connected with
high adaptation abilities of conditionally pathogenic fungi to the
changing external conditions.

AISPOTEXHOTEHHAS TPAHC®OPMALIUA ITIOYB
HA KOJIbBCKOM ITOJYOCTPOBE:
OBOBIIEHUE MHOT'OJIETHUX UCCJIEJJOBAHUM

Kamysuna I'. M.

Tonaprno-anvnutickuti 6omanuyeckuti cad-uncmumym KHI] PAH
184209. 2. Anamumui, yn. @epcmana, 18a
Galina.Kashulina@gmail.com

Menuno-HukeneBble KoMOMHATHI «CeBepoHuKenb» U «lledeHranu-
Kenb» Ha KolbCKOM MOJyOCTpOBE SIBISIOTCS CAMBIMU KPYITHBIMHU B Ce-
BEepHOU gacTh EBPOITBI HCTOYHWKAMH BEIOPOCOB 3aKHCIISIONINX Ta30B —
SO, u Tsprenbix MetauioB (Salminen et al., 2004). JlnutensHoe (0KOJIO
65 ner) BO3JeiCTBHE BHIOPOCOB 3TUX MCTOYHUKOB IMPHBEIO K CEPhE3-
HBIM M MAacCIITa0HBIM HApPYIICHUSM DKOCHCTEM B UX OKPECTHOCTSX.
KommnekcHrie uccnemoBanus mous KobCKOro moayoCcTpoBa MOKa3aH,
YTO a9POTEXHOTCHHOE 3arpsS3HEHUE 3/1Ch 000paYrBaCTCS LEIBIM CIICK-
TpoM (DaKTOPOB, Kak MPSIMOTO, TaK U KOCBEHHOTO XapakKTepa, CIoco0-
HBIX U3MEHUTH CBOMCTBA MouB. [TocaeACTBUAMU MPSIMOTO BO3EHCTBUS
BI)I6pOCOB MCOHO-HUKECIICBBIX KOM6I/IHaTOB ABIIACTCA HAKOIIJICHUC B
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