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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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ITOYBaX TMOBBIMIEHHBIX KOHIIEHTpanuid Oojee 30 XMMHUYECKUX DJICMCH-
TOB, BKJIFOYast BeICOKOTOKCHUHBIC — As, Ag, Bi, Cd, Hg, Ni, Pb, Sb u Tl
(Reimann et al., 1998). YpoBHH KOHIIEHTpAaIUil 3arps3HSIONIUX Jic-
MEHTOB B TIOYBaX M aTMOC(EPHBIX BBINAJIECHUSIX HEMPOMOPIIHOHATHHEI
(Kamrynuna, 2002). M3-3a KOHKYPEHTHBIX OTHOIIEHUN MEXIY JIeMEH-
TaMU 3a CBSI3U B NIOYBE KAPTHHA 3arpsi3HCHUS, BISBICHHAS IO TAHHBIM
WCCIIEJIOBAaHUS TI0YB, CYIIECTBEHHO TPAaHC(HOPMHUPYETCS 10 CPAaBHEHHIO
¢ aTMOC(EepHBIMHU BEIaACHUSIMHY. 110 OCHOBHBIM MeTaslIaM 3arpsi3HATE-
JISIM — HUKEJTI0 ¥ MEJU TUTOIIATH 3aTrPS3HEHHSI TTI0YB B PETHOHE COCTAaB-
1s110T 0Kk0J10 100 ThIC. KM KB. YPOBHHM KOHUEHTPALMHA 3TUX METAIIIOB B
MTOYBaX JIOKAJTLHOW 30HBI BO3MIEHCTBUS K HACTOAIIEMY IO THICSIH pa3
BBIIIIE TIO CPAaBHEHUIO C (POHOM.

[IpeBbllicHUE BBITIAJICHUI OCHOBHBIX KaTHOHOB C aTMOC(EPHBIMU
OCafKaMH HaJ OCHOBHBIM 3aKHC/ISIOMMM KOMIOHEHTOM (SO40) 00y-
CJIOBITUBACT CHIDKEHWE KHUCIOTHOCTH TIOYB B IENOM IS pernoHa. U
TOJIBKO B €TUHUYHBIX TOYKAX JIOKAIBHOM 30HBI BO3eHCTBUS pH MOYBHI
OITyCKaeTCsl HUXKe MPEJIENIOB PUPOIHOTO BAPHUPOBAHUS.

Hawnbomee cepbe3Hble MOCIENCTBUAS BHIOPOCH MEIHO-HUKEIEBBIX
KOMOWHATOB Ha IMOYBHI OKa3bIBAIOT MOCPEACTBOM KOCBEHHOTO BO3CH-
CTBHS 3a CUET pa3pylICHUs CTPYKTYphI ¢uTolieHo3a. HecMoTps Ha 3Kkc-
TPEMaIBHO BBICOKHE YPOBHH TSDKETBIX METAJIOB B IMOYBAX, OpraHHde-
CKOE BEIIECTBO IMOYB HE KOHCEPBUPYETCS, OHO MPOIOIDKAET TpaHChOop-
MHUPOBAaThCS. B yCIOBHAX AITUTETHLHOTO OTCYTCTBHS WU PE3KOTO CHU-
YKEHHS TTOCTYIUICHHUS CBEKETO PACTUTENBHOTO OIaja, CTapoe OpraHnye-
CKOE BEIECTBO TOYB MTOCTETICHHO MUHEpam3yeTcs. UTo mMpuBOIUT HE
TOJIBKO K YMEHBIIICHUIO COACPKAHUS M U3MEHCHUIO COCTaBa OpraHUYe-
CKOT'0 BEIECTBA B IMOYBAX, HO TAK)KE M K M3MEHEHHUIO OOJIBIIIOrO CIEK-
Tpa CBOKMCTB IOYB, B (POPMHUPOBAHMH KOTOPBIX yYIaCTBYET OpraHUYE-
ckoe BeriecTBo (Mopdoiiorus, (PU3UKO-XUMHUIECKHE CBOMCTBA, (pusmue-
CKHE CBOWCTBA, MUTATEIBHBIN CTATyC, CIIOCOOHOCTh aKKyMYJIUpPOBATh
3arpsI3HAIONIAE DIIEMEHTHI ).

Eme ogauM cephe3HBIM MOCIEICTBUEM Pa3pyIICHUS] PACTUTEIHHO-
CTU SIBJISIETCS HapyIIeHHE BOJHOTO pexkumMa. Hapyiienue BogHOTO pe-
JKUMa KOCHCTEM B PE3yJIbTaTe pa3pylIeHHs YyBCTBUTEIHHOTO K 3a-
TPSA3HEHUIO MOXOBO-JTHIIAHHUKOBOTO SIpyca SBJISICTCS JOTOJHHUTEIb-
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HBIM cTpecc-akTopoM s Beicimux pactenuii (Kashulina et al.,
1997). Pa3pymuienue ApeBeCHOTO U KyCTapHUYKOBOTO APYCOB, a TaKXKe
OpPraHOTEHHOTO TOPU30HTA TOYB B YCJIOBHUSX PACCEUEHHOIro penbeda
COIIPOBOXKJIACTCS 3HAUUTENbHBIM YBEIHUECHHUEM BEPTHKAIBHOTO U TO-
PHU30HTAJIBHOI'O ITIOTOKOB, @ TAKXX€ PE3KUM MaJeHUEM YPOBHS I'PYHTO-
BBIX BOJ A7 Bcero naHamadTa B uenoM. [Ipu 3ToM KapAnHANIBHO Me-
HSIOTCSL YCJIOBUSI YBIQKHEHMS IOYB, M yCHJIMBACTCS MHUIpalus Be-
IeCTB B Jagamadre.

Takum 00pa3om, B pe3yibTaTre MPsSMOTo WM KOCBEHHOTO BO3JIEHCT-
BUsl BEIOPOCOB MEAHO-HUKEJIEBBIX KOMOMHATOB Ha Kosibckom momyocT-
POBE H3MEHSIOTCS IIPAKTUYECKH BCE IIOYBEHHBIE XAPAKTEPUCTHKH. B
JIOKaJIbHOW 30HE MU3MEHEHUS CBOMCTB IIOYB HOCAT JOCTATOYHBIM Xapak-
TP I U3MCHCHUA KJ'IaCCI/I(bI/IKaIlI/IOHHOI‘O IMMOJIOXKCHHMA IIOYB Ha YpPOHE
MOATHIIA U, IAXKe, TUIIA.

SOILS TRANSFORMATION BY MEANS
OF AIRBORNE POLLUTION ON THE KOLA PENINSULA:
RESULTS OF THE LONG-TERM STUDIES

Kashulina G. M.

Polar Alpine Botanical Garden-Insitute KSC RAS
184209, Apatity, Fersman st., 18a
Galina.Kashulina@gmail.com

“Severonickel’ and “Pechenganickel” nickel smelters on the Kola
Peninsula are the largest heavy metals and SO, emission sources in
the Northern Europe (Salminen et al., 2004). Their long-term (about
65 years) emission impact results in serious and wide-spread
ecosystem damage in the region. Complex studies of the soils on the
Kola Peninsula have revealed that airborne pollution turn over by the
big spectrum of direct and indirect impact factors able to change the
soil properties. Direct effect of emission results in essential increase
of more than 30 elements concentrations (including toxic ones — As,
Ag, Bi, Cd, Hg, Ni, Pb, Sb u TI) in the soil (Reimann et al., 1998).
The elements levels in the soils and atmospheric precipitations are not
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proportional (Kashulina, 2002). Due to between -elements
competitions the level of pollution as it were revealed by soil studies
are different compared with the atmospheric precipitations. The area
of soil pollution by major pollutant metals — Ni and Cu in the region
is equal about 100,000 km sq. Nickel and Cu concentrations in the
soils near emission sources up to 1000 times exceed background level
at present.

Prevalence of base cations deposition with atmospheric
precipitation above acidifying component (SO4>) results in the
decreasing of the soil acidity for the region as a whole. The soil
acidity increases above natural variation limits only in the single sites
near emission sources.

Indirect effect of pollution by means of the vegetation damage has
much more serious consequences for the soils. In spite of the extreme
level of pollution the soil organic matter is not preserved but continues
to be transformed by soil biota. While fresh litterfall is absent at all or is
decreased essentially the old soil organic matter is getting mineralized
gradually. Thus soil organic matter content is decreasing and its
composition is also changing. It influence on the large set of soil
parameters for which soil organic matter is responsible: soil
morphology, physical-chemical properties, physical properties, nutrient
status and the capability to accumulate pollutants.

One more serious consequence of the vegetation damage is the
water regime disturbance. Water regime disturbance after sensitive
moss cover damage is the additional stress factor for the higher plants
near emission sources (Kashulina et al., 1997). Further trees and dwarf
shrub damage results in serious landscape hydrology disturbance and
sharp decrease of the ground water level. Those in their turn increase
the intensity of vertical and horizontal water flaxes and change soil
humidity drastically. Under condition of the severe ecosystem damage
soil water erosion prevails.

Thus, as a result of direct and indirect effects of the nickel industry
emission on the Kola Peninsula practically all soil properties got
changed. Within local zone around the smelters those changes are
enough essential to change soil subtype or even type.

16





