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B3anMoCBsI3b MEXTy OMOI€HHBIM COCTaBOM B3BEIIEHHOI'O
OPraHUYECKOI'0 BEIIECTBA IIPECHOBOIHBIX BOJOEMOB
U CTPYKTYPHBIMH ITOKA3aTEISIMH 300ILUIAHKTOHHOTO
cooO0IIecTBa

IO.K. Bepec, A.JI. Erusin
Benopycckuii 2ocyoapcmeennwiil ynusepcumem

B pabome npusoosimes ceéedenus o codepoicanuu cecmoua 6 6ode paznomunuuvix 03ep Hapouws, Macmpo, bamopuno u Bonvwue [Lsaxuimuot
(Hayuonanvnwiii napx «Hapouanckuiiy), xonuuecmee 836euleHHbIX (PopM OUOEHHBIX INEMEHMO8 8 800e, d MAKICe O COOEPIUCAHUU OUOLECHHBIX
9/IEMEHIMO8 6 CYXOI MACCe CeCMOHA U UX COOMHOUWEHUSIX, KOMOPble MO2Ym Xapakmepu306ams NUWesylo YeHHOCHb cecmona. Jlana xapakmepu-
CMUKa 300NIAHKIMOHA 8000EMO8 NO OCHOGHBIM CIPYKIMYPHBIM NOKA3AMeNAM coobuecmaa (duciennocms, buomacca). Ilposedennviil koppenayu-
OMHbLIL AHAU3 NOTYYEHHBIX OAHHLIX BbIAGUTL HEKOMOPbIE G3AUMOCEA3U MENCOY IMUMU KOMNOHEHMAMU O3E€PHBIX IKOCUCTHEM, KOMOpble MO2Ym
CIYACUND OOKAZAMENLCINEOM MECHBIX MPOPUUECKUX 63aUMOOMHOUEHUT 8 CUCIEME «300NIAHKIMOH—CECHON» 8 B0OHBIX IKOCUCIEMAX.

Knrouegwie cnosa: cecmon, 36euientoe opeanuyeckoe 6euecmeo, Guozentvle d1eMeHmyl, 300NIAHKMOH, YUCIeHHOCHb, buomacca, Kosgdu-
Yuenm Koppeiayuu.

Correlation between nutrients content in suspended
organic matter and zooplankton structural characteristics
In freshwater lakes

Y.K. Veres, A.L. Yehiyan
Belarusian State University

The article presents the data on nutrients content (C, N, P and its ratio) in suspended organic matter of lakes Naroch, Myastro, Batorino and
Bolshie Shvakshty which are different in their trophic states and are situated on the territory of National park « Narochansky». Such parameters
can describe the nutritive value of seston. Some structural characteristics (size and biomass of population) of zooplankton community as major
seston consumer were estimated. The correlation analyses revealed some links between discussed parameters which can be the evidence of close
trophic relations in the «zooplankton—sestony system of water ecosystems.

Key words: seston, suspended organic matter, nutrients, zooplankton, population size, biomass, correlation coefficient.

B3BeleHHOE B TOMIIE BOJBI BELLIECTBO — CECTOH —
MIPEACTABIISIET COOO0M COBOKYITHOCTh YACTHI] )KUBOH U
HEXXHUBOU MPUPOBL, PACIIPEACIICHHBIX B TOJIIE BOJIBL,
SIBJIIETCSL BYKHOM M HEOTHEMIIEMOM YacCThIO BOJIHBIX
AKOCHCTEM U BBITIONHSET psiA (PYHKIMIA B BOJOEME.
Tak, B3BEIICHHOE BEILECTBO BIUSET Ha TMIPOOITH-
YECKHE CBOMCTBA BOJbI, TEMIEPATYPHBIA PEXHUM B
BOJIOEME, YYacCTBYeT B Ipolleccax KpPyroBopoTa Be-
LIECTBA U MOTOKE SHEPIrUH, 3aHUMACT OJHO U3 BaXK-
HBIX MECT B TPO(HUIECKHX B3aMMOOTHOIICHUSIX B
SKOcHUCTeME. B3BElIEHHBIMM YaCTHUIIAMU TUTAIOTCA
JKMBOTHBIC-(DMIILTPATOPHI, MPEICTABUTEIIN 300ILIaHK-
TOHA, 3000€HTOCA, & TAKXKE TUIAHKTOHOSIHBIC BUIBI
HekToHa. [lpu motpebneHun cectoHa rUIpPOOHMOHTA-
MH B OCHOBHOM YCBaWBAaeTCs OPraHUYECKasi COCTaB-
JISIIOIIAs BEIIECTBA — B3BELLICHHOE OPraHUYeCKOe Be-
mectBo (BOB), moaToMy mpu XapaKTepHCTHKE Cec-
TOHA KaK MHIIEBOro 00bheKTa 0co00e BHUMAHUE HE-
00XO0/IMIMO yJIETISITh IMEHHO 3TOW YaCTH BEIIIECTBA.

Jlist cOopa B3BEIIICHHOT'O BEITIECTBA B BOJIE OOBITHO
WCTIONB3YIOT (PUIThTPAIHIO Yallle BCETO Yepe3 CTEKIIO-

BOJIOKHHCTBIE (DMIIBTPBI, 3a/IEP/KUBAIOIINE YaCTHULIBI
muametpom He MeHee 0,5 mim. CoOpaHHbIA Ha
¢mwIbTpax Marepuar MOXeT OBITh MOABEPTHYT JAlTh-
HEHILIEMY HCCIIeJOBAaHUIO, HAIPUMEP, ONPEACNICHHIO
€ro OCHOBHBIX KOMITOHEHT, TaKWX, KakK, XJIOPOQWILI,
OMOTeHHBIE AIIEMEHTBI U JIPYTUE COCTABJISTFOIIIHE.

IIpu paccmorpennn BOB kak numieBoro pecyp-
ca 3KOCUCTEMBl BR)KHO HE TOJBKO €ro KOJIHYECT-
BEHHOE COJIep)KaHUe, HO U KaueCTBEHHBIH COCTaB.
B ruapobuonornyeckor NpakTHKE COOTHOIIEHHE
OCHOBHBIX OMOTeHHBIX AteMeHTOB (C:N:P) mmpoxo
UCTIONIB3YeTCs IJ1s1 KaYeCTBEHHOM XapaKTepUCTUKU
opranunyeckoro BemectBa [1]. CootHomenue Pen-
¢unma Cq:N7:P1, ycTaHOBICHHOE 17151 COOOIIIECTBA
MOPCKOT'O (PUTOIUIAHKTOHA, HA CETOJMHSIIHUN JICHb
CUHTACTCSl TATOHHBIM IIPH CPAaBHEHHU COOTHOIIIE-
HUM JTAaHHBIX BJIEMEHTOB B BOAHBIX IKOCHUCTEMaX.
Psan uccnenosateneit 0OHapyXMBarOT B3aUMOCBSI3b
C:N:P cooTHOmIEHHSI CO CTPYKTYpOil COOOILECTBa,
YPOBHEM BTOPUYHOM NPONYKLIHH, NOTOKAMH Be-
IIECTB I10 MHUIIEBOH 1erm [1-3].
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B npecHoBOIHBIX 3KOCHCTEMAaX OCHOBHBIMHU TO-
Tpedutesivu BOB sBISIOTCS TIpeACTaBUTENH 300-
IDTAHKTOHA ¢ (DIBTPAITMOHHBIM THUIIOM THTAHUS [4].
KomuaecTBo 1 KauecTBO MUK OKa3bIBAIOT BIMSTHUC
Ha COCTOSIHME COOOILECTBA M €r0 OCHOBHBIE Iapa-
METpBL. DKCIIEPUMEHTAIBHO OBUIO MPOAEMOHCTPHPO-
BaHO, YTO HEJOCTAaTOK (hocdopa B IMHUIIE 300TUIAHK-
TOHA TIPUBOAMT K 3aMEIJICHHIO CKOPOCTH POCTa OCO-
Oell, CHIDKEHHIO TPOMYKIMH W TOPMOXXCHHIO POCTa
nomyssiimu [5]. HemoctaTok mumm paccMaTpuBaeTcst
KaKk TpUYMHA CMEPTHOCTH B3pOCIBIX 0co0ed u
YMEHBIIICHAST POXKIAEMOCTH PavKOB-(OHIBTPATOPOB
[6]. V3meHeHnss B (PyHKIIMOHABHBIX ITOKA3aTeIsIX
300IUTAHKTOHA MOTYT OTPa3UTHCS W HA TIOIYJISIMOH-
HBIX TapamMeTpax cOOOIIecTBa, TAKMX, KaK YUCICH-
HOCTB, OMOMacca MOMYJISIINHN, KOJIMYECTBO BUIIOB.

Bomoemsr pasHOro Tpodudeckoro craryca pas-
JIMYAIOTCS Kak T0 COJIep KaHUIO CECTOHA U €T0 Opra-
HUYECKOW KOMIOHEHTHI, TaK U TI0 XapaKTePUCTUKAM
300IUIaHKTOHA. BhIACHEHNE BIMAHUS KOJIMYECTBA U
Ka4yecTBa MHIIM Ha CTPYKTYpy M (DyHKIHOHHPOBa-
HHUE COOOIIECTB SBISETCS OJHAM W3 BAXKHBIX BOIIPO-
COB B T'MJPO3KOJIOTHUYECKUX HCCIIEAOBAHMAX, pelle-
HHUE KOTOPOTO MPEACTaBIsICT HE TOJIBKO (PyHIaMEH-
TaJIHYIO0 IIEHHOCTh, HO M MOXET IIOMOYb B pealu-
3aluM  psia TPHUKIAAHBIX 33734, B YaCTHOCTH,
YAYYIINTh KOPMOBYIO 0a3y pbIO-TIaHKTO(aroB.
OCHOBHO# TIeTTbIO JJAHHOTO WCCIICAOBAHUS SBIISFOT-
Csl COIOCTaBJIEHHE OCHOBHBIX KOJHYECTBEHHBIX HU
KayeCTBEHHBIX XapaKTEPHUCTHK CECTOHA B BOAOEMAaxX
pasHoro TpoPHUYECKOro YPOBHS CO CTPYKTYPHBIMHU
MOKa3aTeIssMU  300IUIAHKTOHHOI'O COO0IIecTBa U
MOUCK BO3MOXKHOM B3aMMOCBA3U MEXIY OSTUMH
KOMIIOHEHTaMH 03€PHBIX SIKOCHUCTEM.

Marepuaa u meroabl. VccineqoBaHusi IPOBO-
nuiuchk Ha ozepax Hapoub, Msactpo, batopuno u
Bonpmme [IBakmTel, OTIHYAIONINXCS IO Tpodrye-
CKOMY CTaTycy (OT Me30-0JIMTOTPO(HOTro 10 BBICO-
KO3BTPO(HOT0) M PpsAYy TMAPOJIOTHYECKUX MOKa3a-
TeJell, OCHOBHBIE W3 KOTOPBIX IPEACTaBIECHHI B
Tabn. 1. BogoeMsl pacmosnoXeHbl Ha TEPPUTOPUHU
HIT «HapouaHckwuii» Ha ceBepo-3amaie peciryOIin-
ku. Tpu u3 uccnegopanusix o3ep — Hapous, Msict-
po u bartopuHOo — MpoTOKaMu OOBEAMHEHBI B CUC-
TeMy HapodaHckux o03€p, HadaJbHbIM B KOTOPOU
sBIsieTcs: 3BTpodHOE 03. baToprHO, a KOHEUHBIM —
03. Hapoup, camplii 60IbIION NPUPOIHBIA BOJOEM
B bemapycu. Ozepa npunamnexar cucreme p. Bu-
nusi, baccetin p. Heman [7]. O3. b. llIBakmTer pac-
nonaraercs Ha rpanune HII «Hapouanckuii» B Bu-
TeOCKOH 00acTH, MpUHAMISKHUT cucteme p. Crpa-
ga, O6accelin p. Heman. B mocmenaue mecsTrieThs
9KOJIOTHYECKAsl CUTyalluss B BOJOEME IpeTeprerna
3HAYUTENbHBIE WM3MEHEHHUS, YTO OTPa3WiIoch Ha

YBEITUYEHHH €ro TPO(PHUYECKOro cTaryca C Me30-
TPOQHOTO 10 BEICOKOIBTPO(HOTO.

OrmpeaereHne KOHICHTPAMA OMOTEHHBIX DJIe-
MEHTOB B CECTOHE 03€p MPOBOAMIIOCH AMHU30ANYC-
CKH, a WCCIIEJJOBaHHUS DJIEMEHTHOTO COCTaBa B3Be-
IIEHHOT0 opraHuyeckoro BemiectBa o3. b. IlIBak-
LITHI JIO CUX TIOP HE OCYLIECTBISUIHICE.

HccnenoBanusi MpOXOAWIM B TEUEHHE BereTa-
noHHBIX ce30HOB 2009-2010 rr. B memarmaeckux
30HAaX 03€p OTOMPATN MHTETPAIbHBIC TPOOBI BOIKI,
B HEKOTOPBIX CIy4asx 0TOOp mpoO BOABI MIPOU3BO-
Iy B atopanu ¢ ropm3onta 0,5-0,8 M. B xome
JTAHHBIX HMCCIIEIOBAHUN OTIPENeIMINCh KOHIIEHTpa-
IIUU OCHOBHBIX OMOreHHBIX 37eMeHTOB (C, N, P) B
CECTOHE, IJISi ATOTO O3EpPHYI0 BOAY (DMIBTpOBAIH
uyepe3  crekiaoBosoKHUCTBIE — QuiubTpel  GF/F
(Whatman) u mnpeaBapUTENbHO OMpPEACTSUIA CO-
Jiep’KaHue B3BECH CTaHIAPTHBIM TpaBUMETpHYE-
CKMM METOJIOM BbICYLIMBas npu temmeparype 60°C
JI0 TOCTOAHHOM Macchl. CoziepsKaHue B3BEIICHHOIO
opranndeckoro yriepona (Copr) ONpEAensIm ¢ mo-
MOIIIFI0 METOAa MOKPOTO COKHTaHHs B MOAw(HKa-
uun [9], obrrero azora (Nogy) u hocdhopa (Posy) —
METOJIOM COXOKEHHUS ¢ mepcyiabdarom [10]. s
XapaKTePUCTUKU COJIEPKAHUSI B3BEIICHHOTO Opra-
HUYECKOTO BEIECTBAa B BOJE BEIWYMHBI KOHIICH-
tpaumii yraepoaa (C,,), azora (N,,) u docdopa
(Psss) paccumtbiBanu Ha 1 J1 03epHON BOABI, a s
ycTaHOBJIeHUs conepxanus anemeHToB (C, N, P) B
03€PHOM CECTOHE — Ha | MT CyXOi MacChl B3BECH.

[TpoObI 300TUTAHKTOHA TaKKe OTOMPAM B TEYe-
Hue BeretanuoHHoro nepuoga 2009-2010 rr. B
TMeJTarualii pacCMaTpUBaeMBIX 03€p C HUCIOJIb30Ba-
HUEM OOIIETPUHSATHIX MeTOI0B. OTOOp KauecTBEeH-
HBIX MPO0O OCYIIECTBISIIN C MMOMOIIBIO TIAHKTOH-
HOW CeTH, MPOTITUBasi ee M0 BCel BEPTHKAIH, KO-
TudecTBeHHBIX 1po6 (10 ;) — mByxiuTpoBoro Oa-
TomeTpa PyTTHepa ¢ mocneayromed ¢puiibTpanyen
BOJIBI Yepe3 IUIAHKTOHHYIO CETh C AUAMETPOM suei
100 MKM WM JECATHUIUTPOBOrO IUIAHKTOHOYEpIIa-
test BoBka (d s.ex = 100 Mxm). Bech coOpaHHBII
Matepuan pukcupoBanu 4% pacTBopoM (opMau-
Ha. KamepanbHyto 00paboTKy npo0 MpoBOIMIN Ha
CYETHOH IUIACTHHKE U B Kamepe boroposa oy 6u-
HokyssipoM MBC-9 u mukpockorom Zeiss Axiostar
npu yBenndeHHax 32x u 100X, COOTBETCTBEHHO.
KonndecTBeHHBIE MTOKA3aTENN Pa3BUTHS 300ILTAHK-
TOHa (YUCIIEHHOCTh, OWOMAacca) OMPEISIUIH II0
craHgapTHoM metoauke [11].

CTaTHCTHYECKUI aHAIN3 JaHHBIX MPOBOAWIH C
MOMOIIIBIO ITporpaMMer Statistica 6.0. J{nst BeIsiBIe-
HUSl B3aWMOCBSI3€H MEX[y HCCIETyeMbIMH Iapa-
METpaMH{ HCIIOJIb30BaJIN KOPPEIANNOHHBIN aHAIIN3
HeTapaMeTpUYecKuX AaHHBIX (K03()(PUIHEHT KOp-
pensinuu Criupmena).
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Tabmuna 1
HekoTopbie rHIPOJIOTHYeCKHE XaPAKTEPHCTHKH HCCJIeayeMbIX 03ep [mo: 7-8]
Bonpmme
Ozepo Hapoun Msictpo baropuno IBaKiTsl
[Tnomane BOJHOTO 3epKaa, KM® 79,6 13,1 6,3 9,56
['myOuna:
CpeIHss, M 8,9 5,4 3,0 2,3
MaKCHUMaJIbHasl, M 24,8 11,3 55 53
Xnopoduimi, MKr/J 1,13 4,54 8,23 48,70
ConeprkaHre OpraHUIeCKOTO 5.6 9.3 126 20,9
Beniectsa, MrC/i
[Ipo3pauHocTs, M 7,2 3,6 1,2 0,70
Tpoduyecknii cratyc Meso-
onroTpodHoe MesotpodHoe | DBTpodHOE | BBIcOKO3BTpOdHOE
Pe3ynbTaThl 1 UX o0cCy:KaeHue. 3a Mepuoa uc- Onu3kue 3HadeHus. [lomydeHHBIE pe3ynbTaThl

CIIeIOBaHHMI Ha BOJI0EMAaX OBLIM HAKOIUICHBI TaHHBIC
[0 COJIEP’KaHHUIO0 CECTOHA B BOJIE, KOIMUYECTBY B3BE-
HIEHHBIX (OpM OHOTEHHBIX SIIEMEHTOB B BOJE, a
TaKKe IO COACPKAHUIO OWOTCHHBIX 3JIEMCHTOB B
CYXOH Macce CecTOHa U MX cooTHoueHusx. Ocpen-
HEHHBIC 3HAYCHHUS TOKa3aTelie 3a BEreTallMOHHBIC
ce3onbI 20092010 rr. mpeacTaBiIeHs! B Ta0I. 2.

[lo comepkaHHI0 CcecTOHA HCCIEAyeMbIe BOJIO-
€MBI YETKO Pa3NUYaroTca MeXAy coboil. Ero xoH-
LIEHTpaIUsl 3aKOHOMEPHO YBEIMYHUBACTCSA C TIOBBI-
[IeHHeM TPOQHUUECKOTr0 YPOBHS 03epa. BemmunHsb
KOHIeHTparwii BappupoBaiu ot 0,5 mo 36,7 mr/m,
coctaysia B cpeaneM (2009—2010 rr.) a1 o3. Hapous
1,03+0,30 mr/n, 03. Msctpo — 3,10+1,61 mr/i, 03. ba-
topuHO — 8,2042,27 mr/m u o03. b. IlIBakmTer —
23,85+6,73 wmr/n. Ilo conepaHHIO B3BELICHHBIX
(hopM OMOreHHBIX 3JIEMEHTOB B BOJIC HUCCIICAyEMbIC
03epa TaKXkKe IMOKA3hIBAIOT 3aKOHOMEPHOE YBEIH-
YeHHe 3HAYEHUI B PSy UCCIIEIOBAaHHBIX BOJOEMOB
(Tabn. 2). B menoM, ¢ MOBBIINICEHHEM YPOBHS TPO-
(um Bomoema KoJudecTBeHHbBIE Toka3arenn BOB B
BOJIOEME TAK)KE YBEIMYMBAIOTCS. 3HAUCHUS Tapa-
METPOB YKIJIAIBIBAIOTCS B TPEICibl KojcOaHwMiA,
XapaKTEpHBIE IS MPHUPOJHBIX BOJOEMOB YMEPCH-
HOM 30HHbI [1, 12].

ConeprkaHre OMOTEHHBIX JJIEMEHTOB B CECTOHE
(B MKI/MI' C.M.) UCCIICIOBAaHHBIX 03€p HUMEET JAPY-
rol xapakTep pacrpeiesicHus B 3aBUCHUMOCTH OT
Tpo(HOCTH BOIOEMA U TIPOSBISAET OOIIYI0 TEH/ICH-
LIAIO0 K CHWYKEHUIO 3HAa4eHU B psany o3ep Hapoub —
Msctpo — b. HIBakmTel — batopuno. CootHomie-
HUSl OMOTEHHBIX SJIEMEHTOB B CECTOHE HCCIENO-
BAaHHBIX 03€p, PACCUMTAHHBEIE B BECOBOM JKBHBa-
JieHTe (B MKT:MKT), BAPbUPOBAIH B IHPOKHUX TIpe-
nenax. Conepxkanrie C u N otHOcuTensHO P mpo-
SIBJISUIO TEHACHIIMIO K YBEJIMUYCHUIO 3HAYCHUM C
MOBBIIIEHHEM TPO(MUYECKOTo CTaTyca BOJOEMA.
Otnomienue C:N B pasHbIX oO3epax MOPUHUMAIIO

BITOJTHE COTJIACYIOTCS C TNTEPATyPHBIMU TaHHBIMH,
B KOTOPBIX TaKKe OTMEYAaeTCs BaphbHUpPOBaHHE
COOTHOIIIEHUHM, PACCUYUTAHHBIX OTHOCHUTENBHO P,
a a1 C:N COOTHOIIEHHUS YKa3bIBaeTCs Y3KHM Tua-
Ma30H ONpe/eNsIeMbIX 3HaueHni [1].

CooTHOIIICHNST OMOTEHHBIX 3JIEMCHTOB BO B3Be-
[ICHHOM BEIIECTBE BOJIOEMA MOTYT TOBOPUTH O Kaue-
CTBE WCTOYHHKA MUTAHUSI JJISI BOAHBIX OPraHU3MOB.
Cunraercst, 9T0 (PUTOTUIAHKTOH, TIO 3JIEMEHTAPHOMY
cocTaBy ONHM3KMI K cOOTHOIIEeHHI0 Paadunna, obu-
TaeT B YCIIOBWSX, NMPUOIIDKAFOIIUXCS K ONTHMANb-
HbIM. POCT TIJTAaHKTOHHBIX OPTaHU3MOB JIIMHUTHPYET-
cs1 pocdopom nipu cootHomenru N:P Gonbrire 13:1,
a azotoM — Menblie 4,4:1. C:N cooTHOIIIEHHE Xapak-
TEpU3yeT MUILEBYIO IIEHHOCTh W JaOWIBHOCTH Opra-
HHYECKOTO BEIECTBA: €CIM COOTHOIICHHWE MEHbIIE
17:1, opraHmueckoe BEIIECTBO MOXXET YTHIM3HPO-
BaTHCS B THIIEBBIX ETSIX, PA CHIDKEHUH 3TOTO OT-
HOIIIGHWS TIUIIEBas IEHHOCTh, JIAOWIBHOCTh, CKO-
POCTh MUHEPATU3AIMN U, CIIEIOBATENIHEHO, HHTCHCHB-
HOCTh BKITFOUEHHS OPraHMYeCKOTO BEIIeCTBa B OHMO-
TUYECKUI KpyroBOpOT Bo3pacTarot [13].

ITo 1abopaTopHBIM U MOJIEBHIM HCCIIEOBAHUSIM,
MPOBEJCHHBIM Ha MOMyJsanusix Aaduuii [5], mopo-
roBbl€ KOHILIEHTpAallMU Yyriepoja, HeoOXOoIuMble
Ul TIPUPOCTa MAacchl Tela OCOOH, COCTaBIISIIOT
0,01-0,045 mr C/n, Havyana PenpoOLyKIIUH Pa3HBIX
BunoB paduuii — 0,06-0,21 mr C/n. Jlumutuposa-
HHUE 300IUIaHKTOHAa (ochopoM HabmoOgaeTcs Npu
cootnomenuu C:P B nume mpumepro 300 [6].

Hcxonst W3 MOMyYEeHHBIX JaHHBIX, COJEpKaHHE
OMOTeHHBLIX 3JIEMEHTOB, 3akioueHHoe Bo BOB
HapouaHckux 03ep, U UX COOTHOIICHUS OIMHCHIBA-
I0T OJaronpUsTHBIE YCIOBHS JJIsi Pa3BUTHS 300-
TUIAHKTOHHOTO ~ COOOILECTBa, 3a HCKIIOUYEHHEM
03. Msictpo, B koTopoM N:P cooTHOIIEHHE YKa3bl-
BaeT Ha BO3MOXHOE TMMUTHPOBAHNE PA3BUTHUS Op-
TaHU3MOB HHU3KUM cojepkanueM P. Ecmu B3sTh
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3a ATAJIOH CpaBHEHMs COOTHOIICHHWe Paadwmmna, To
Cpenu WCCIeNOBaHHBIX BOJOEMOB B cecToHe 03. Ha-
pour u Msctpo C:N:P cootHomenus Hambomee
OJIM3KHM K CPaBHUBAEGMbIM BEJIMYMHAM, a B 03. baro-
puHo u b. I1IBakmTer — 3HagnTenpHO BhIme. [1o C:N
COOTHOIIIEHHIO JIAOWJIBHOCTh W THINEBAsi [[EHHOCTD

CCCTOHA H, CJICAOBATCIIHLHO, €TI0 OpFaHPI‘ICCKOfI KOM-

TIOHEHTBI JIOCTATOYHO BBHICOKH. CHIDKCHHE COOTHO-
IICHUS TI0 Mepe YBEIMYEHHS YPOBHS TPODHU BOJO-
eMa yKa3bplBaeT Ha yBEIMUCHHUE JTaOWILHOCTH Bellle-
ctBa. Takue e pe3yibTarhl ObLUIM TOJYYCHBI TPH
WCCIICIOBAaHUH JIAOWUITBHOCTH OPTaHUYECKOrO Bellle-
ctBa Ha Hapouanckux o3epax panee [14].

Tabmuma 2

Conep:xaHue cecTOHA, B3BellIEHHBIX (JOpM OMOTEeHHBIX 2JIEMEHTOB B BOJIe H B CECTOHE,
a TaKyKe UX COOTHOIIEHHSI B CECTOHE UCCJIeIOBAHHBIX 03epP, BereTaunoHHblie ce30Hb1 2009-2010 rr.

(cpemuee+SD)
[Toka3zarenp O3epo
Hapoun | Msctpo | baropuno | b. HIBaKiuTe!
Bereranuonssrii ce3on 2009 r.

Cecron, Mr/n 1,09+0,26 2,82+0,83 7,41+1,68 26,50+3,84
Cyss, MT C/1 0,43+0,13 1,09+0,39 2,10+0,44 8,82+2,19
Ngss, M N/1T 0,07+0,01 0,14+0,05 0,26+0,11 1,16
Py, M P/n1 0,007+0,001 0,020+0,008 0,013+0,002 0,063+0,012

C, mxr C/Mr c.Mm. 401,14+37,53 365,41+28,56 284,50+3,52 342,01+54,62
N, Mkr N/MT ¢.M. 74,53+18,91 57,82+6,10 35,11+8,53 44,94
P, Mxr P/mr c.m. 6,32+0,76 6,95+1,10 2,02+0,43 2,47+0,34
CP 64,1+9.,4 53,8+12,0 144,9+28,8 138,4+6,0
N:P 12,1+4,3 8,5£1,5 18,1+6,1 16,9
C:N 5,614 6,4+1,1 8,4+2,0 8,4+1,2
Bereraumonssrii ce3od 2010 r.

CecTon, Mr/1n 1,05+0,33 3,37+1,93 8,80+2,63 21,60+5,62
Cyss, MT C/1 0,38+0,10 0,84+0,34 2,07+0,49 5,89+1,40
Nyss, M N/ 0,05+0,01 0,12+0,05 0,23+0,07 0,61+0,15
Py, Mr P/n1 0,006+0,002 0,018+0,006 0,018+0,008 0,066+0,012

C, mxr C/Mr c.Mm. 354,69+67,61 280,74+88,66 245,06+17,04 275,61£19,69
N, Mkr N/MT ¢.M. 46,36+5,12 36,45+10,19 25,90+3,35 28,83+2,10
P, Mkr P/mr c.m. 5,84+1,17 5,97+1,56 2,09+0,73 3,124+0,34
C:P 62,4+14.9 46,9+6,4 128,7+43,1 89,1+11,6
N:P 8,2+2,0 6,2+1,0 13,6+4,7 9,3+4,7
C:N 7,7£1,5 7,7+1,2 9,6+1,4 9,6+0,9
Tabnuma 3

CTpyKTypHbIE MOKA3aTe I Pa3BUTHSI 300IUIAHKTOHA B 03epax HapouaHckoro pernona,
BererannoHunIe ce30Hnl 2009-2010 rr.

YuCIIeHHOCTB, buomacca,
Osepo TBIC. 5K3./M° (+ SD) r/M° (+ SD)
o0. | bwmtp. | % dusp. o0rI. durstp. | % QuasTp.
Bererammonnsli ce3oH, 2009 T.
Hapous 97,2 +53,5 95,4 +49,2 82,8+ 6,7 0,6 0,4 0,5+0,2 74,6 £14,4
Msictpo 2936 +1144 | 231,3+113,5 | 822+11,6 | 1,7+0,5 1,006 | 644+32,6
Baropuno 4583 +109,3 | 370,6 1220 | 83,5+7.2 1,9+0,3 1,1£0,1 64,1 +7,0
b. I1IBakmTe 430,0+142,2 | 351,9+108,5 | 823+7,7 0,9+0,3 0,5+0,1 66,9 £21.3
Bereranuonssrii ce3on, 2010 T.
Hapoub 153,2 £ 66,6 133,2+61,6 86,6 + 9.4 0,6 0,2 0,5+0,3 75,0+ 21,5
Msctpo 312,3+135,0 | 268,4+128,5 | 85,1+8,1 1,3+1,0 09+1,0 | 61,5+£25,0
batopuno 327,3+206,1 | 227,3+1294 | 71,4+9,1 1,3+0,8 0,6+03 | 47,3+19,7
b. I1IBakmiTe 415,0 365,0 87,9 1,12 0,33 29,4
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OO1mast YMCIEeHHOCTh U OroMacca 300IUIAHKTOHA
YBEIIMUUBAINCL B pany o3zep Hapoubr — Msictpo —
Batopuno, cpeanue 3HaueHHs] MOKaszaTeneil mpuBe-
neHsl B Ta0n. 3. B 2009 romy cpemHece3oHHas dwc-
nerHocTb B 03. Hapous coctasia 97,2 ThIC. 9K3./M°
npu Guomacce 0,6 r/m>. B 2010 r. Guomacca Gbina
TaKoM ke, HECMOTPSI Ha TO, YTO YMCIICHHOCTb BO3-
pocna B 1,5 pasa u cocraBwia 153,2 thic. 9K3./M°. D10
OBUTO OOYCIIOBJICHO TpeolIagaHueM MeJKopa3Mep-
HBIX TPYNN 300IUIAHKTOHA, TaKUX, KaK HAYIUTUH U
MJIQ/IIIHE KONETIOANTHI, MENKUE BUIBI KOJIOBPAaTOK. B
o3epax Msictpo u batopuHo cpenHece30HHBIE TIOKa-
3aTeny OMOMacchl 300IUIaHKTOHA CYIIECTBEHHO He
pazmuyamuck. B 2009 rony B 03. b. IlIBakiuTs! cpen-
HECE30HHasT YMCIEHHOCTh 300IUIAHKTOHA OblIa Ha
YPOBHE, XapakTepHOM yisi 03. batopmHo, omHako,
Ouomacca Obuta BrBoe MeHbmie (Tadn. 3). B 2010
rofy, HECMOTpS Ha MAaKCHUMAIbHYIO YHCIEHHOCTb
cpely paccMaTpHBaeMbIX 03ep, OroMacca 300ILIaHK-
ToHa B 03. b. IIIBakITEl OCTaBanach Ha ypOBHE, Xa-
pakTepHOM 11 o3ep Msictpo u baropuso.

Cpenu Tpoduyeckux IpyIN 300IUIAHKTOHA J0-
MUHHpYIOIIEH OBbUTH  OpraHU3MbI-(QHIBTPATOPHL.
Jons ux B oOIIell YUCIEHHOCTH 10 TPEM 03epam
coctaBuia B cpenHeM 83 u 82% mpu noneBoM yda-
ctuu B bnomacce 68 u 65% B 2009 u 2010 rr. co-
OTBETCTBEHHO.

B 2010 romy Obuta oTMedeHa TEHICHIIHS
YMEHBIIIEHUs JTOTU (UIBTPATOPOB B 0O0IIeH Ouo-
Macce 300IUIaHKTOHA C YBEIMYEHHEM TPOPHOCTH
03ep. DTO CBs3aHO C TeM, 4TO B Oosee TpodHBIX
BOJOEMax Ha NPOTSHKCHUH BETETALMOHHOIO Iie-
puoaa B OOJIBIIOM KOJIHYECTBE Pa3BUBAIKCH MEJ-

KOpa3MepHbIe TPYMITBI 300IUIAHKTEPOB: KOJOBpAT-
ku u3 pomoB Polyarthra, Keratella, Kellicottia,
Filinia, w™enkue Kkmamomepsl H3  CEMEHCTB
Chydoridae, Bosminidae u ap. HampoTtus, B MeHee
TpO(PHBIX 03epax Ha MPOTSHKEHUH BET€TAllMOHHOTO
CE30Ha YHMCIICHHO Mpeo0iafain KpyIHbIe IpeacTa-
BUTEIH  Kjiamomep w3 pomoB  Daphnia,
Diaphanosoma u xomemnoxm — pox Eudiaptomus.
CrnenoBarenbHO, OHOMacca 300IUIaHKTOHA OIpeie-
JSeTCs ero pa3MEpHOW CTPYKTYpOH, KOTopas B
OompIIel CTENEeHH CBsi3aHa C BO3JACHCTBHEM OHO-
TH4ecKuX  (akTopoB  (BIUSHHE  XWIIHUKOB-
TUIaHKTO()aroB, KOHLEHTpALUUsl MUILH, OCOOCHHO-
cTH OMOJIOTUY BUIOB TNIAHKTOHA U JIP.).

C uenp0 OOHapyXeHHS B3aWMOCBS3U MEXKIY
HN3y4aCMbIMH IMapaME€TpaMu B HUCCICAYEMBIX BOJO-
eMax OB MpoBeleH KOPPESAIMOHHBIH aHanu3. B
CHITy HEOOIBIIOrO KOJWYECTBA OCTYIHBIX JUIA
CpaBHEHHS BeTWUYMH (n = §) UCMOJIB30BAIN KOA(]-
¢urment koppemsuuu 1mo CrnupMmeHy, 3HAYCHUS
KOTOpOTO TpeacTaBieHb! B Ta0u. 4. Koppensuon-
Hasl CBSI3b ObLIa YCTaHOBJIEHA TOJIBKO IS 3HaYe-
HUM YUCICHHOCTH 300TUIAHKTOHA, a 3HAYeHHs
OMoMaccel HE KOPPEITUPOBAIA C COJEpKAHHEM
B3BEIICHHBIX (JOpM OMOTEHHBIX IJIEMEHTOB H JJie-
MEHTapHbIM cocTaBoM cecToHa. CorjacHo Moiry-
YeHHBIM KOX(QPUIMEHTaM KOPPEISIHH, YHCIICH-
HOCTh (DMIIBTPATOPOB TECHO B3aWMOCBS3aHa C CO-
Jep>kKaHueM cecToHa, KoHneHTparueil Cy,, U Ny, B
Bozie U C:N cooTHomieHneM B cecToHe. Tak Kak
OCHOBHYIO JIONII0 YHCIIEHHOCTH 300ILUIAHKTOHA CO-
CTaBJISIFOT (PMIIBTPATOPHI, TO M OOIIas YUCICHHOCTD
cooOmiecTBa rmokaszaia cXOJHbIe B3aUMOCBSI3H.

Taomuua 4

Koy puuments! koppessimuu (CnupMena) Me:k1y coaep:kaHueM OUOreHHBbIX 3jieMeHTOB B BOB
U CTPYKTYPHBIMH MOKA3aTEJIAMM PA3BUTHS 300IIAHKTOHA B MCCIEA0BAHHBIX 03epax

()I(I/IpHI:IM H_IpI/I(l)TOM BBIJCJICHBI CTATUCTUYCCKN 3HAYUMBIC KOS(l)

WITUEHTEHI, p-ypoBeHb < 0,05)

£ . §h o ém g E g
g .2 | & 5 2% s 2 g | £3
T 52 3. 2 S 3 S s E s S
CpaBHHBaeMBbIe TTapaMeTPhI 5§20 8 = E S X s 2 g o &z
59 ¢ S c B9 3 & a5 a =
E’ ° 35 < 5 Qa9 < o = g S ©
S - S5E g5 | B2 | &g
= e k=] = & s © ° =

42 ) X F X
CectoH, MI/11 0,86 0,29 0,71 -0,02 -0,07 -0,60
Chss M C/n 0,88 0,36 0,79 0,10 -0,14 -0,52
Npss, M N/ 0,88 0,36 0,79 0,10 -0,14 -0,52
Ppss, MT P/ 0,50 0,24 0,60 -0,05 -0,02 -0,60
C, Mkt C/Mr c.M. -0,60 -0,40 -0,48 0,00 -0,10 0,86
N, Mkr N/mr ¢.M. -0,69 -0,48 -0,55 -0,05 -0,07 0,83
P, Mxr P/™mr c.m. -0,81 -0,33 -0,55 -0,12 0,02 0,36
CP 0,36 -0,17 0,40 -0,14 0,57 0,38
C:N 0,76 0,07 0,71 -0,31 0,43 -0,33
N:P 0,21 -0,19 0,24 -0,07 0,38 0,57

43



BIAJNOI'TA

Mexny TmokazaTrensiMu OOIIell YHCIeHHOCTH
300IUIAHKTOHA M COjiepkaHueM P B cecToHe ObLia
YCTaHOBJIEHAa CTAaTHCTUYECKH 3HAYMMas OTpHIa-
TenbHasi B3aUMOCBs3b (Tabn. 4). OTHOcHTENbHOE
coJiepkanue (GUIBTPaTOpoB (0 OMoMacce) B 300-
IJIAHKTOHE HCCICAOBAHHBIX 03€p TECHO B3aMMO-
CBSI3aHO C KOHIICHTpanueld OMOTreHHBIX 3JICMEHTOB,
auMerHo C u N B cecToHe.

3akmouenue. B xoxe uccrnenoBaHuii, mpose-
JICHHBIX B T€UCHHE BEreTallMOHHBIX ce30HOB 2009—
2010 rr., ObLT MOJyYeH 3HAYUTEIBHBIA 00bEM JIaH-
HBIX TI0 COJIEP)KAaHWUI0 W OHOTEHHOMY COCTaBy
B3BEIICHHOTO OPTaHWYECKOTO BEIECTBA, a TaKXKe
CTPYKTYPHBIM XapaKTEPUCTHUKAM 300IIIAHKTOHHOTO
COOOIIIECTBa WCCIESNOBAaHHBIX 03€p, KOTOPBIA IIO-
3BOJIMJI TIPOBECTH aHAIM3 BO3MOXHBIX B3aHMOCBS-
3eil MeXTy H3y4aeMbIMU KOMITOHEHTaMHU.

CocTaB OMOTeHHBIX 3JIEMEHTOB B CECTOHE BO-
JIOEMOB Pa3HOTO TPOPUUIECKOTO CTaTyca pasiiu-
yaeTcs, 4TO, BEpPOSATHEE BCEro, OTpa)kaeTcs Ha
€ro KadecTBe KaK HCTOYHMKA MUTAaHUS TUAPO-
OMOHTOB, a TaKXe CTENEeHU y4acTus B OWoTHYe-
CKOoM KpyroBopotre. KoppensimuoHHBIN aHaIu3
XapaKTepUCTUK CECTOHA C MOKa3aTesIMU pa3BH-
THSl 300IJTAHKTOHA KaK OCHOBHOTO TMOTPEOUTEIIs
BOB BbBISBHII CTaTUCTUYECCKH 3HAYMMBIE TECHEIC
B3aMMOCBSI3H MEXIY BEIUYMHAMHU UYUCICHHOCTH
coolmiecTBa M coJepXaHWeM OWOTeHHBIX 3Iie-
MEHTOB U UX HEKOTOPBIMH COOTHOImeHusMu. O-
HaKo JJIsl yCTAaHOBJICHUSI 0OJiee TOYHBIX B3aUMO-
OTHOIIIEHWH HEOOXOJMMO YBEJIHYHUBATH O0BEM
JIAaHHBIX 110 PA3HOTHUITHBIM BOJOEMaM.
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