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JlecHas moaCTHIIKAa WTpaeT BaXXHYIO poiib B (HYYHKIMOHWPOBAHHH
JIECHBIX 3KOCHCTEM, BO MHOTOM OIpeNesis XapakTep NouyBooOpa3oBa-
HUS U TPOSYKTUBHOCTH (uToneHo3oB. [logcTuika sBiseTcs OCHOB-
HBIM MTOCTABIIMKOM JJIEMEHTOB IMUTAHUS, OHA BBINOIHIET KATHOHOOO-
MEHHBIE, KHCIOTOHEUTpanu3yrIne, OMOJornYecKrue, THIPOJIoTHye-
CKue, Ta3000MeHHbIe, TeII000OMeHHble QYHKIMH. B moactuike co-
CpeloTOYeHa OCHOBHAsI Macca TOHKUX KOpHeH JepeBheB. B uaaycTpu-
aJbHBIX PErHOHaX XUMHYECKHH COCTaB MOJCTHIKH HIMPOKO HCIIOJb-
3yeTcsl A AUAarHOCTHKHM M MOHUTOPHHIa aTMOC(EPHOTO MPOMBIMI-
JIEHHOTO 3arpsA3HEHUSI.

B jnecHbIX 3KOCHCTeMax MO4YBa SBISAETCA TJIABHBIM MCTOYHHUKOM IT0-
CTYIUICHHSI OOJIBITMHCTBA 3JIEMEHTOB B MOJACTWIKY. OCHOBHBIMH dTaria-
MH KpYIOBOPOTa 3JEMEHTOB NUTAHUS B CUCTEME [TOYBA-PACTEHHE CIIy-
KaT TOTJIOLICHNE PAaCTEHUSIMH, BO3BPAIIIEHHE C HA3eMHBIM U KOPHEBBIM
OIIaJIOM, a TaK)kKe KOpHEBBIE BBIJENEHNU. BbIMbIBaHNE U BHIBETPHUBAHHUE
MUHEPAJIOB BHOCAT CBOM JIOTOJHEHHUS B KOJIMYECTBO 3JIEMEHTOB, HAaXO-
JIIAXCS B OMOJIOTHYECKOM KpyroBopore. Pa3Hble 31eMeHTHI pa3inda-
FOTCS TIO CTETIEHH MOOWJIBHOCTH M aKKyMYJISIIH B TIOJCTHIIKE, OJTHAKO,
KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH B DKOCHCTEMaX MOATACKHBIX XBOM-
HO-IITMPOKOJMCTBEHHBIX JIecOB cinabo m3ydeHsl. llenr paboTel — cpas-
HUTENBHBIA aHanmn3 (PaKIHMOHHOTO W XUMHYECKOTO COCTaBa pPacTH-
TEJIBHOTO OMaja M aKKyMYJISIIUH Pa3IMYHBIX 2JIEMEHTOB B IMOACTUIIKE B
9KOCHCTEMaX XBOWHO-LITMPOKOJIUCTBEHHBIX JIECOB.
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HccrenoBanns IpOBOAMIIA Ha TEPPUTOPHUN 3BEHUTOPOJICKOH OHO-
cTaHIME MOCKOBCKOTO TOCYIapCTBEHHOTO yHHBepcuTeTa (MOCKOB-
CKas 00JI.) Ha TPeX y4acTKaX: CIOKHBIH COCHOBO-CIIOBBIM KHCIUYHO-
3€JICHOMOIIHBIN Jiec, Oepe3HsK pPa3HOTPaBHO-KOCTIHUYHO-KUCIIAY-
HBIH, CIIOKHBIN €IbHUK Pa3HOTPaBHO-KUCIWYHBIA. V3yuanu ¢paxiu-
OHHBIH U XMMHYECKHI COCTaB OIaja OCHOBHBIX JIECOOOPa3yIOIIUX T0-
PO/, a TakKe 3aIachl U CBOWCTBA MOJICTUIIOK B COOTBETCTBHUU C PEKO-
Mermanusmu nporpammser ICP Forests.

B cocraBe omaga ClI0XHOTO COCHOBO-EJIOBOrO Jjeca (5.7 T/ra) no-
MuHUpYyeT omnaj enu (58%) ¢ MaKCHMalbHBIM COJIEP)KaHUEM XBOH €U
(59%). B omane Gepesnsika (4.1 T/ra) JOMUHUPYIOT OCTaTKH Oepe3bl
(75%), mnpencraBiICHHBIM NPEUMYIICCTBEHHO JIUCTHSIMU Oepe3bl
(76%). MakcumalbHBIM pa3HOOOpa3HeM OTIUYAETCS! CIOXKHBIH €Jb-
HUK, omaJi Kotoporo (4.9 T/ra) mpeicTaBieH B OCHOBHOM XBOEH el
(25%), muctesimu ocunbl (21%), mumnet (15%) u 6epessr (8%). Cpen-
HHE 3amachl MOJCTHJIKM MaKCHUMAaJbHBI B CJIOXHOM enbHUKE (1642
T/Ta) 1 MUHUMAaJIbHEI B OepesHske (8.7+£0.5 1/ra), omHaKo, pa3nmuyus
CTaTUCTHYECKH HE 3HAYUMBL. ENBHWKM OTiHUaioTcs OobIieil mpo-
CTPaHCTBEHHOW M3MEHYMBOCTRIO 3aI1acOB TMOJICTHIIKHU IO CPABHEHUIO C
Oepe3HIKOM.

C eXeroJHblM OINajJOM Ha MOBEPXHOCThH IMOYBHI MoctymnaeTr 37—
53 kr N/ra, 18-21 xr P/ra, 5-11 kr S/ra, 20-35 kr Ca/ra, 2—6 kr
Mg/ra, 8-13 kr K/ra, 4-7 xr Mn/ra. Haubonapmum nocrymieHueM
N, P, Ca u K xapaxkrepusyercs CI0XHBIH eIbHUK, Mg 1 Mn — Oe-
pe3nsk, S, Al u Fe — cloXHBIH cOCHOBO-EIOBEIH jec. B moacTuike
makammuBaercs 120-210 kr N/ra, 18-37 kr S/ra, 80-110 xr Ca/ra,
9-13 xr Mg/ra, 14-23 xr K/ra, 19-28 kr Mn/ra, npuueM MakcHu-
MaJIbHOM aKKyMyJsnueidl OONBIIMHCTBA DIEMEHTOB OTIMYAETCA
CIIOXHBIA €TbHUK. ATFOMHUHUM, XKEJe30 U THKEIbIe METaIbl 3aMeT-
HO HAKaIlJIUBAIOTCS B MOJCTHUJIKE, TOT1a KaK DJIEMEHTHl MUTAHUS OT-
HOCUTEIIBHO MOOWIIBHBI M IOCIIe BBICBOOOXIEHHS OBICTPO BHOBB
MOTPEOIAIOTCS PACTCHUSMH.

Paboma evinonnena npu noooepacxke PODPU (08-04-01745).

159



MPOAYKTHBHOCTD 1 YCTOMYHUBOCTH JECHBIX ITIOYB

FOREST FLOOR AS A PART OF BIOGEOCHEMICAL
CYCLES OF ELEMENTS IN ECOSYSTEMS
OF CONIFEROUS-BROADLEAF FORESTS

Livantsova S. Yu., Smirnova 1. E., Kurochkina V. A.,
Zakharova A. 1., Koptsik G. N.

Soil Science Faculty, Moscow State University
119991 Moscow, Leninskie gory,; tel. +7 495 9393573

livantsova-sv@rambler.ru, koptsik@soil. msu.ru

The forest floor plays an important role in the functioning of forest
ecosystems and determines soil quality and phytocenosis productivity. In
addition to nutrient supply the forest floor has important cation exchange,
acid buffering, biological, hydrological, aeration and thermal functions. Most
of the fine root biomass of trees is found in the forest floor. Nowadays, forest
floor chemistry is often used in diagnostics and monitoring of heavy metal
pollution in forest ecosystems of industrial regions.

Elements in the forest floor are typically supplied from the soil as a
major source. The main steps of nutrient cycling in a plant-soil system
include nutrient uptake, canopy litterfall and root exudation and death.
The nutrients being cycled are subject to leaching losses and additions
through weathering. Some metals tend to concentrate in the forest floor
more than other metals however the quantitative aspects have received
little attention. The aim of the study was to analyse and compare the
canopy litterfall fractions and chemistry in temperate forest ecosystems.
A further aim was also to determine the extent to which different
elements returning with litterfall were accumulated in the forest floor.

The investigations were conducted in three types of forest
ecosystems in Moscow Region: complex pine-spruce forest, birch
forest and complex spruce forest. The amount and composition of litter
on each monitoring plot were estimated monthly according to ICP
Forests. Also 24 individual samples of forest floor were taken on each
plot. Then their amount and pool were measured.

In litterfall (5.7 t/ha) composition of complex pine-spruce forest,
spruce litterfall (58%) dominated and spruce needles (59%) was the
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main fraction. In birch forest litterfall (4.1 t/ha), birch litterfall (75%)
dominated and its main fraction was leaves (76%). Complex spruce
forest was characterized by the greatest variety because its litterfall (4.9
t/ha) was presented mainly by spruce (25%), aspen (21%), lime (15%)
and birch (8%) residues.

Pool of forest floor have the highest value in complex spruce forest
(162 t/ha) and the lowest value in birch forest (8.7+0.5 t/ha). Complex
pine-spruce forest was characterized by average value of forest floor
pool (11+1 t/ha). But the distinctions were not statistically significant.

The annual supply with litterfall was 37-53 kg N/ha, 18-21 kg P/ha, 5—
11 kg S/ha, 20-35 kg Ca/ha, 26 kg Mg/ha, 8-13 kg K/ha, 4-7 kg Mn/ha.
The maximum input of N, P, Ca and K was observed in complex spruce
forest, Mg and Mn in birch forest, S, Al and Fe in complex pine-spruce
forest. Forest floor accumulated 120-210 kg N/ha, 18-37 kg S/ha, 80-110
kg Ca/ha, 9-13 kg Mg/ha, 14-23 kg K/ha, 19-28 kg Mn/ha with maximum
values observed for most elements in complex spruce forest. Aluminium,
iron and certain heavy metals (e.g., Pb, Cr) show a strong tendency to
concentrate in the forest floor. Other elements which are important plant
nutrients and relatively mobile and recycled, e.g., Ca, Mg and K, do not
show such a clear tendency to accumulate in the forest floor.

The study was supported by Russian Foundation for Basic Research (08-04-01745).
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IIouBsl 60peaJ'ILHBIX JICCOB SBJIAIOTCA 3HAYUTCIBHBIM M OTHOCUTCIIBHO
AOJITOBPEMCHHBIM ACTIO OPTaHUYICCKOIO yrjiepoaa, A1 JOCTOBECPHBIX OLC-
HOK HaKOIUICHHA KOTOPOIro B ITOYBaX JICCHBIX 3KOCHUCTEM Ha PEruoHallb-
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