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BK/IAA NMOYBEHHbBIX CAMPOPAIOB B SKOCUCTEMHBIE MPOLECCHI
3ABUCUT OT UX OBU/TIUA U CYMMAPHOIO METABO/IU3MA.
PE3Y/IbTATbl KOMI/IEKCHOI'O NO/IEBOIO 3KCNEPUMEHTA

B LULUPOKOM KIMMATUYECKOM IrPAAUNEHTE

H. B. CotHuKoOB', A. B. TuyHOB>

2 UlHcmumym npo6/em 3K0/102uu U 380/1t0uyuu umeHu A. H. Cesepuyosa Pocculickol akademuu Hayk, Mocked, Poccus
'vania.sotnikov@ya.ru

AHHOTauMA. [OYBEHHbIE Makpocanpodaru ABAAIOTCA K/H0HEBbIM KOMMOHEHTOM 3KOCUCTEM, PEry/IMPYHOLLIMM CKO-
pPOCTb BUOreoXMMUHECKUX LIMK/IOB U PU3NYeCKU NpeobpasyowMm no4BeHHYo cpeay. COBpeMeHHble npesCcTaB/1eHna
0 QYHKLMOHA/IbHOM PO/ MOYBEHHOM MakpodayHbl B r7106a/1bHOM mMacluTabe OCHOBaHbI MpeUMyLLLeCTBEHHO /IMB0
Ha «BUHaPHBIX» 3KCepUMeHTax (MPUCYTCTBUE WU OTCYTCTBUE XKMBOTHBIX B MELLIKAX C ONagom), M60 Ha SKCTparno-
/IALUM 1360PaTOPHBIX OLEHOK TPOPUIECKOM MM POIOLLLEN aKTUBHOCTU Ha €CTeCTBEHHbIe 3KOCUCTeMbI. MpAMble co-
nocTas/IeHnA 06UIMA NMOYBEHHbBIX CanpodaroB U UxX GYHKLMOHA/IbHOWM aKTMBHOCTM PeAKU U HOCAT /I0Ka/IbHbII XapaK-
Tep. Mbl BnepBble NPOBe/IM KOMM/IEKC MO/1EBbIX 3KCMEPUMEHTOB, O4HOBPEMEHHO OLeHMBaA obuame u metTabo/m3m
MOYBEHHbIX canpodaroB M UX TpoPpuieckyto 1 6MoTypOaLMOHHYIO aKTMBHOCTb. McciegoBaHue Obl10 BbIMO/HEHO
B 10 Pas/IMYHbIX IKOCUCTEMAX, OT FOPHOM TYHAPbI 40 TPOMUHYECKOro seca. Mbl OOHapYXW/1n XOPOLLO BbIPaXKEHHYHO
3aBMCMMOCTb TPOPUYECKOM aKTUBHOCTH, OLL@HEHHOM C NomoLblo bait lamina test, u BK1aAa KMBOTHBIX B AeCTPYK-
LMIO orMaja OT CyMMapHoro metabonmama Makpocanpodaros (R? = 0,73 U R? = 0,60 COOTBeTCTBEHHO). CU/bHARA /K-
HelHasA 3aBUCMMOCTb MeXayY ABYMA meTogamu (R? = 0,52) OTKpbIBAE€T BO3MOXKHOCTb KCNPECC-OLEeHKM BKAa4a Ca-
npodaros B AeCTPYKLMIO OMasa C NomoLLbto bait lamina test. Kpome Toro, mbl pazpaboTanv HOBbIV MO/EBOM METOA,
OLleHKM MHTEHCMBHOCTM BMOTYypbaLmM MOYBEHHOrO MPOPW/IA C MOMOLLBIO TPACCUPYIOLMX YacTUL, M MOKasanw,
4TO CKOPOCTb MOrPYKEHUA CTEKAAHHOIO Brcepa B MOYBY XOPOLLO KOPPE/IMPYET C aKTUBHOCTBIO (T.e. CKOPPEKTUPO-
BaHHbIM Ha TeMnepaTypy obunmnem) goxaesbix yepseit (R* = 0,44). OgHaKo 06uane uam MetTabo/M3M Makpocanpo-
¢daroB oKasblBalOT /MWL C/1aboe B/MAHME Ha XapaKTep pacrnpegeneHusa U30TOMHOrO COCTaBa Yr/epoga M asoTa
B NO4YBeHHOM npodusie. B cBA3M C 3aBUCMMOCTbIO 6€CNO3BOHOYHBIX OT TEMMEpPaTypbl, UCMO/b30BaHKe MeTabomM3ma
WM MHOM Mepbl aKTUBHOCTU }KMBOTHbIX MO3BO/IAET 3HAYUTE/IbHO AyYLlie NPe/CKasbiBaTb BK/1a4 canpodaros B 3KOCH-
CTeMHble nMpoLiecchl, 4em ux obuame (6romacca UaM YUCIEHHOCTD). BbiAB/IEHHbIE HAMW 3aBUCUMOCTH ,0Ka3bIBatOT
BO3MOXHOCTb WCMO/b30BaHMA CBeAeHuii 06 obuamm n coctaBe coobuiecTBa MOYBEHHbIX GECNO3BOHOYHBIX
417 OLEHKM UX BK/3a/a B BarKHeWLLME SKOCUCTEMHbIE NMPOLLeCChl, CBA3AHHbIE C A4eCTPYKLMEH pacTUTe/IbHOro onasa
n dbopmunpoBaHmem Npodu/A NoYBbl.
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Abstract. Soil macro-saprophages are a key component of ecosystems, regulating the rates of biogeochemical
cycles and physically transforming the soil environment. Current understanding of the functional role of soil
macrofauna at the global scale is based mainly either on “binary” experiments (presence or absence of animals in
litterbags) or on extrapolation of laboratory estimates of trophic or burrowing activity to natural ecosystems. Direct
comparisons between the abundance of soil saprophages and their functional activity are scarce and mostly limited
to local studies. In this study, for the first time, we conducted a comprehensive set of field experiments simultane-
ously assessing the abundance and metabolism of invertebrates together with their trophic and bioturbation activ-
ity. The study was carried out in 10 ecosystems across a wide climatic gradient, from mountain tundra to tropical
rainforest. The total metabolism of macro-saprophages strongly correlated with both trophic activity (bait lamina
test, R? = 0.73) and fauna-mediated litter decomposition (R? = 0.60). The strong linear relationship between the two
methods (R? = 0.52) suggests that the bait lamina test can be used for rapid assessment of the contribution of sa-
prophages to litter decomposition. In addition, we developed a novel field method for estimating the intensity of
soil profile bioturbation using tracer particles and demonstrated that the rate of glass bead incorporation into the
soil was strongly correlated (R? = 0.44) with earthworm activity (i.e., temperature-corrected abundance). However,
the abundance or metabolism of macro-saprophages had only a weak effect on the distribution of 6C and &N
values within the soil profile. Because invertebrate activity depends strongly on temperature, using metabolism or
other measures of animal activity much better predicts the contribution of saprophages to ecosystem processes
than their density or biomass. Our findings demonstrate the potential for using data on the abundance and commu-
nity composition of soil invertebrates to estimate their contribution to key ecosystem processes associated with
plant litter decomposition and soil profile formation.
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