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[TouBeHHBIE MHKpPOOPTaHU3MEI SIBISIFOTCS TJIaBHBIMU TpaHC(hopMa-
topamu yriepoaa (C) u azora (N) B Ha3eMHBIX DKOCHUCTEMaX M UTPAIOT
Ba)XHYIO POJIb B PETYJIHPOBAHUM T'a30BOT0 COCTaBa aTMOC(epsl 3eMIH,
BKIIFOYAs €€ MaKpO- U MUKPOKOMIIOHEHTBI, B YHCJI€ KOTOPBIX Ba)KHEH-
mue mapHukoBble MuKporassl — CO,, CHy; m N,O([obGpoBonbsckui,
YwMmapos, 2004). B nocneanee BpeMsi MPOUCXOIUT HAKOIIJICHUE B aTMO-
cdepe MEepeUUCICHHBIX ra30B, YTO M OOBICHSET MX BEIYyIIYI POJb B
rII00aIbHBIX KIIMMATHYECKUX M3MEHEHHUSAX IyTeM Y4acTusl B CO3JIaHUU
nmapHuKoBOTO 3ddekra u (kak B cinyuae ¢ N,O) B mporieccax pazpyiie-
HUS 030HOBOTO dKpaHa mianetsl (Mensiino O. B., 2007).

[TomrydeHsl pe3ynbTaThl 10 ONIEHKE aKTYaIbHON MHTEHCUBHOCTH IIbl-
xaaus (mo smuccun CO,) U MeTaHOOOpa30BaHUs, a TAKKE aKTHBHOCTH
JBYX CTaJuii mpoiiecca AeHUTpU(UKAIIUYU (IO BBIICICHUIO W TOTJIOIIE-
Huto N,O) B siecHbIX mouBax Kapenuu. OO0beKkTaMu HCCIEIOBAaHUN SB-
JISUTHCH TIOJI30JIMCTHIE MOYBBI PA3IMYHOTO T€HE3HUCa M0 XBOWHBIMH (CO-
CHSK ¥ €IbHUK YSPHUYHOTO THUIIA) M JINCTBCHHBIMHU (OCpE3HIK 3JI1aKOBO-
pa3HOTpaBHbBIN) ApeBocTosIMH. OTNpeIeIeHUE BEIMYHHBI IOTOKA MTapHH-
KOBBIX T'a30B MPOBOJMIN METOJIOM SMHUCCHOHHBIX Kamep. M3mepenue
kounerTparun CO, CHy u NyO ocyIiecTBisiiin METoJ0OM ra30BOH Xpo-
matorpaduu (Crenanos, JIsicak, 2002).

Ornenka akryanbHOM smuccuu CO, Kak Mmokasatens ASCTPYKIIHMOH-
HBIX TIPOIECCOB B IMOYBE HA MPOTSHKEHWN BEr€TAIMOHHOTO ITEPHOa TIo-
Ka3aja, 4To HauOOIbIlIasi aKTHBHOCTh ITOTO IpOIecca OTMEYallach B
MOJ30JIUCTON IPYHTOBO-TJIEEBATOM CyMecuaHO! Mo4Be MoJ Oepe3HIKOM
371aK0BO-pasHOTPaBHbM (201,2 MkMos CO,/cM” yac). Ha Bropom Mec-

208



BUOJIOI'MA JIECHBIX IIOYB

Te 1o ckopoctu dmuccur CO, oKazaics MmoA30J WILTIOBHAIBHO-TYMYCO-
BO-)KEJIE3UCTHIN MO/ COCHSKOM UYEpPHHUYHBIM. MUHUMAanIbHas aKTHB-
HOCTB TIporiecca Oblia 3aMKCHpPOBaHA B MMO/30J1¢ WLTIOBUAIBHO-TYMY-
COBO-)KEJE3UCTHIA O] eIbHUKOM YepHUYHBIM (66,1 MKMOIB COZ/CMZ
gac).

OnpeneneHne akTUBHOCTH METaHOOOPA30BaHUsI UCCIICAYEMBIX TTOYB
nmokasano Huskyto smuccuto CHy. HanGonpmee Boigeneane CHy Ob110
OTMEYEHO B TI0/[30JI€ MILTIOBUAIBHO-TYMYCOBO-)KEJIE3UCTOM IO eITbHU-
KOM 4YepHUYHBIM. B 370l mouBe ckopocth moctymienuss CH, B aTmo-
cdepy B cpemneM cocraBimsza 1,124 umons CH4/cM® u. HauMenbimas
aKTHUBHOCTh METAaHOOOpa30BaHUS ObLIa 3aUKCHPOBAaHA B TIO30JIHCTOMN
IPYHTOBO-TJICEBATON CyIeCUaHO! MOYUBE MO OESPE3HIKOM 3J1aKOBO-pa3-
HOTpaBHBIM — 1,062 HMons CH4/cMm .

HccnenoBanne MHTEHCUBHOCTH JBIXaHUS M METAaHOOOpa30BaHHS IO
CE30HaM IT0Ka3ajo, YTO BO BCEX HM3y4YaeMbIX IOYBAX WHTEHCHBHOCTH
ATHUX MPOIECCOB OblJIa MUHMMAIHHON BECHOW U JOCTUTala HAuOOJbIIIe-
T'0 3HAYECHHUS K CEPeJMHE-KOHITY JIeTa M HECKOJIBKO CHIDKANACh OCEHBIO.

B xozae ompenencHus akTyarbHONW NEHUTPpUPHIMPYIOMIEH aKTHBHO-
CTH He ObUIO OOHapykeHO BbiAeNeHus 3akucu azora (N,O), uro Bepo-
SITHO CBSI3aHO C OYEHb HU3KON HUTPU(DUIIUPYIONICH aKTHBHOCTHIO TTOYB
IIOJT €CTECTBEHHBIMH JIECHBIMH HacaxaeHusMH. OmpeneieHne MOTeH-
LUAJTBHON aKTUBHOCTH JCHUTPU(UKALNUK BBIBHIO 3MuccHi0 N,O
TOJIBKO M3 MOJ30JIUCTOM MOYBBI Oepe3Hska. OHAKO OICHKA WHTCHCUB-
Hoctu noryomienns N,O B miporiecce IeHUTPUPUKAIINH HCCIIeTy eMBIMU
IOYBaMHM I10Ka3ajia, 4YTo HanboJjiee akTUBHO N,O IOIIOIAaeTcs MOA30-
JIaM{ WJLTIOBHATEHO-TYMYCOBO-XEJIE3UCTEIMU TI0]] XBOWHBIMH JIPEBO-
CTOSIMH, HauMeHbllee noriomenne NyO oO0HapyKeHO B IOI30JIHCTON
TPYHTOBO-TJIEEBATON CyIlecyaHOU mouBe Oepe3HsaKa. DTO CBI3aHO ¢ 0o-
Jiee HU3KUM COJIEpP)KaHHEeM MHHEPATHHOIO a30Ta B MOYBAX XBOWHBIX Jie-
COB, Ye€M JIUCTBEHHBIX. BO3MOXKHO, U3-3a HEJOCTaTKa HUTPATOB OaKTe-
PUH-IEHUTPUPUKATOPBI OCYIIECTBISIOT JTUIIb TOCIEIHIO CTAIHIO JIe-
Hutpudukanuu — BoccranoBieHue N,O 1mo N,. DT0 MO3BOJISLET pac-
CMaTpHUBATh JICCHBIC IKOCUCTEMBI HE TOJBKO KaK CTOK YIJIEKHCIIOIO Ta-
3a, HO ¥ KaK OJJH M3 ITyTel MOTJIONICHUS ra3000pa3HbIX aTMOC(EPHBIX
OKHCIIOB a30Ta, B YaCTHOCTH 3aKHCH a30Ta.
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Soil microorganisms are the main transformers of carbon (C) and
nitrogen (N) in terrestrial ecosystems; they play an essential role in
regulation of the gas composition of the Earth’s atmosphere, both its
macro- and micro components, including the most important
greenhouse micro gases — CO,, CHy and N,O (Dobrovolskiy and
Umarov 2004). The listed gases have lately been accumulating in the
atmosphere, and therefore playing the leading part in global climate
change, as they contribute to the greenhouse effect and (like with N,O)
destroy the planet’s ozone shield (Menyajlo 2007).

Results were obtained on actual respiration rate (by CO, emission)
and methane formation, as well as on the activity of two stages of the
denitrification process (by N,O emission and assimilation) in forest
soils of Karelia. The study object was podzolic soils of varying genesis
under coniferous (bilberry pine and bilberry spruce) and deciduous
(grass-herb birch) stands. Greenhouse gas flow was determined by the
emission test chamber method. CO, CH4 and N,O concentrations were
measured by gas chromatography (Stepanov and Lysak 2002).

Estimation of actual CO, emission, as an indicator of destruction
processes in the soil, during the growing season proved this process to
be most active in the sandy-loamy groundwater gleyic podzol under the
grass-herb birch stand (201.2 pmol CO,/cm” h). The second position as
regards CO, emission rate belonged to the carbi-ferric podzol under the
bilberry pine stand. The process was least active in the carbi-ferric
podzol under the bilberry spruce stand (66.1 pmol CO,/cm” h).

Estimation of methane formation in the soils revealed low CHy4
emissions. The highest CH, emission was recorded in the carbi-ferric podzol
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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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