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OGeysaen Bonpoc o6 OCHOBHBIX SKOJOTHYECKHX TPYNIAX BH/IOB (JHTOILTAHKTOHA DCK, B paie
CIIyHaCE ONPEAC/ICMEIX CIIOMKHBIMH KOMIUICKCHEIMH TPAaJHeHTaMH. MCIIOML30BAHEI HHACKCH! MMPHHEI HHIL
M uronnankTora p. Benoif caemaHa NONEITKAa BHYTPH SKONOTHYeCKHX IPYNM 10 pAfly XHMHYECKHX
($AKTOPOR TOCTPOHTS TPAJHEHT BHIOB C ik 1 eckoii op Iomyden crexTp BHAOR MO
KOHUCHTPALHH AMMOHHHHOIO a30Ta.

Kawveswe caoea: dur SKOJIOT Tpynnel, (GaKTophl cpejhi, Ip HHJICKC

IHPHHEI HHIL
Brenenne

Pexku — JHHAMHYECKME CHCTEMbI, B KOTOPBIX Oarofaps BEPTHKANBHBIM H
FOPH3OHTAIBHEIM TEYCHHAM MOKET OBITH JOCTHIHYTO TOMOICHHOE PacmpeielieHHe
PaCTBOPEHHBIX M B3BEIIeHHBIX YacTHL (Levins, 1967). Oanako B peuHbIX IKOCHCTEMAX
04EHb YACTO HAOMIONAETCA KAK BEPTHKANbHAA, TAK H TOPH3OHTANBHAA HEOAHOPOXHOCTH
pacnpenenenns  QuTommaHkToHa. Cpeam  Buaos, 00pasylommx  (HTOIUIAHKTOH,
BCTPEYAKOTCA M IBPHOHOHTHBIE, H CTCHOOHOHTHBIC BHIIBL.

Jna  wsydeHus pacnpeencHHs BHIOB (PHTOIUIAHKTOHA IO rpagHEHTAM
(JaKTOpOB CpeIBl HCTONB3YHOT MOHATHE 3KONOTHYECKOM Ipynmbl Jlma «pasMbIKAHMD
KOHTHHYYMA MOKHO BHYTPH 3KOJOIHYECKOH IDYNIbI BBIISIHTH SKOJOTHYCCKHIA CTIEKTP
(#abop rpynn BHIOB), KOTOPBI B PA3HEIX BOAOEMAX MOMKET OTIHYATHCA,

[Ipobiema 3KONOTHYECKHX HHUI PEYHOTrO (DPHTOIUIAHKTOHA MPAKTAYECKH HC
usysena. Hemocrarouno oOCyKIAOTCA IKONOTHHECKHE IPYNNbL, JAHHBIE O KOTOPBIX
MOTYT OBITH HIMPOKO HCITONB30BAHBI B (DYHIAMEHTAJIBHBIX M  NPHKIAJHBIX
HCCEI0BAHIAX.

Bcee BhiaenseMEIe anbroJI0raMH 3K0JOTHICCKHE PYINIEL BHAOB (PHTONIAHKTOHA
MOJKHO PACTIDE/ICIHTS CEYIOMHM 00pa3oM.

I. OxonormdeckuM (aktopoM, (OPMHPYIOLIHM MNEPBYHO IPYINY, ABIAETCA
Temneparypa. Ilo OTHOMICHHIO K TEMIEPAType HCCEAOBATENH PACCMATPHBAKOT CHEKTP
IYTEPMATbHBIX, ME30TEPMATLHBIX H OMHIOTEPMATLHEIX BHAOB. Me30TepMaNbHBIC BHIbI
(Bomopocr, 1989) obuibHee pa3BMBAOTCA B YCHOBHAX 0OBMHBIX Temmeparyp. K
OJMIOTEPMATIEHBIM BHIAM Mbl OTHOCHM (DHTOIUTAHKTEPOB, HHTCHCHBHEE BETCTHPYFOIIHX
WIM B XONOJHOW, HIM B Temnoil Boge. Dyrepmamensie Buast (Bogopocam, 1989)
CYWIECTBYIOT B IUMPOKOM TEMINICPATYPHOM JIHANA30HE.
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II. DKoZOrMYecKHe TIpPYNObl BHIOB PACCMATPHBAKOT M0 KOMIUIEKCHOMY
rpaJHEHTy — MPHYPOMCHHOCTH K OTACTBHBIM Ce30HaM. KoMMNieKkcHbii rpagueHt — 310
coueraHHe (DAKTOpOB Cpenbl, KOTOpOE CHHXPOHHO H3MeHserca (Yurrekep, 1980).
3HMHME BHIBL AOCTHIAIOT ONTHMAIBHOIO POCTA 3HMOM, BCCEHHHE — BECHOH H T. IL

III. Tperuii BaxHbIi (aAKTOp B BOZOEMAX — CKOpOCTh TeueHHA. [Ipu odeHB
GrICTpOM TeueHun (Gosee 5 M/C) BLUKHBAIOT TONBKO TC BHILI, KOTOPBIC NPHKPENIIMOTCS
K cyberpary. ®urommankron orcyrersyer (River ..., 1975; Kirillova, Kirn, 2000). ITo
rpagMeHTy CKOPOCTH TeHYeHHA MoxHO, cormacHo Lowe (1974), BRUIEMHTH CliemyrorHii
cnextp. JINMHOGHOHTBI XAPAKTEPHEI TONBKO A CTOSIHX BOAOEMOB. JImMuO(mIB!
NPEATIOMHTAIOT CTOAYME BOAbI, HO MHOrZA WX OOHADYKHBAKOT H B TEKYYHX.
HuguddepenTsl He PpearHpyloT HA H3MEHEHHE CKOPOCTH TeweHHA. Peodumms
OOHAPY/KMBAIOT B OCHOBHOM B TEKYYHX BOJAX H M3pelka — B CTOAYHX. PeoOMOHTE!
OTMEHAKTCA TONMBKO 1A TEKYTHX BOJIL.

IV. Dkomorwdeckue TIpyNmbl  BBUICAAKOTCA MO  OTHOMICHHK  BHIOB
QuTonIAHKTOHA K MHHEPANH3AUMM  BOABL  3HAUMTENBHAA  YACTh  PEYHOrO
(HUTOMTAHKTOHA OTHOCHTCA K omaroranobam u OGeramesoranobam. Ommroranober — 310
MPeCHOBOJHBIE BHOBI, OOHTANOIIME TpPH KOHUCHTpauuH conmei Mewee 0,5 r/m, a
Geramesoranobbr mpeaAnoyHTaOT conenocts 0,5-10 r/a.

V. DOkKonormdeckue Trpymmsl OOBCIHHAIOTCA N0 OTHOmeHHKO K pH.
Hccnenosarens ITopk (1970) Beigenser auMIOOHOHTBI, KOTOPBIE BCTPEYAKOTCHA MNPH
pH < 7 ¢ mamnyummm passuteem npu pH < 5.5, amanogmmsr — npu pH okomo 7,
HaubONeC HHTEHCHBHO OHH BEreTHpywT npu pH > 7; a Takke ankamuOHOHTSI
NPHCYTCTBYIONIHE TOMBKO B IEOMHON BOJe.

VI. BakHbIM KOMIUIEKCHBIM TPaIHMeHTOM i osepHoro (Ryding, Rast, 1989;
Soil & Water ..., 1993) u peuHoro (JHTOIUIAHKTOHA ABIACTCA KONHYECTBO OHOTMEHHBIX
anementoB. [lo MOTPeOHOCTH B NMTATENbHBIX BEIECTBAX Pa3THYAIOT 3BTPO(HBIE,
Me30TPO(IHEIE, OTHTOTPO(PHBIE H THCTPOMHBIC BHIBL.

Creayromme 9eTHIpe THNA 9JKONOPHYMECKHX TPYIN, BBUICIAEMBIC HAMH
(cornmacio Lowe (1974), onpenensiorcs COBOKYMHOCTBIO (DH3HYECKHX H XHMHYECKHX
(hakTOpOB.

VII. B ceapmoii THI rpynim 00BE/IHHEHBI BHBI 110 OCHOBHOMY MECTOOOHTAHHIO.
DKOMOrHYECKHil CTIEKTD BKIIOYAET MOPCKHE, ICTYAPHBIEC, 03EPHBIC, MPYIOBLIC H PEYHBIE
BHIBL

VII. B BOCBMOM THIIC TIPYNN HAXOAATCA BHAI N0 CHCHHA(HYCCKOMY
mectoobutanmro. Cpen HHX BBUIEISIOT: JYIIAHKTOH M THXOMIAHKTOH. Tlocneanmit
OOBIMHO ACCOUHHPYETCA C NEPH()HTOHHBIMH H OGEHTOCHBIMH MECTOODHTAHHAMH, HO
4ACTO B3BELICH B BOJE,

IX. [lepaTyio rpynmy NpeICTABIAIOT BHIBL KOTOPHIE MBI PACCMATPHBAEM MO
reorpadH¥ECKOMY pacnpeleIeHHI0. BRIIeIsroTcs KOCMOMNONMTHBIE BHIBI H TAKOBBIE,
OOMTAIOIME B ONPEAENEHHBIX reorpalpuuecKux permoHax, Hampumep, B CeBepHoi
Awmepuke, Espone, HOro-Bocrousoif Azun u T.1m. (TTanamaps-Mopasunuesa, 1989; cu.:
Bomopocs, 1989; Backnbesa-Kpamuna, 1999).

Tocnemuwne ape rpymme (X-XI) onpeaendroTcs aHTPOTIOTCHHBIM BO3ACHCTBHEM
HA 3KOCHCTCMBI (CTOMKHBIC KOMIIICKCHBIE TPaHEHTH). X THI IPynn Onpeeisercs
3arpAIHCHHEM OPraHMYCCKHMHM BemecTBamH, a XI — 3arpA3HEHHEM MHHEpATbHBIMH H
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OPraHMYECKHMH TOKCHYECKHMH BemecTBamH. Jlaske B PEKaX, He NOJBEPraBLIMXCH
Pe3KMM BO3JCHCTBHAM 3arpA3HeHHs, HaOMONAIOTCA HIMEHEHHA B (DHTONIAHKTOHE.
Cormacso P. Komexeuruy u P. Mapccony (umr. mo: KomcrawTuros, 1972) mosHO
BBUIETHTH OJIATO-, ME30- H MONMCATNPOOHBIE BHABI (MO0 OTHOMIEHHIO K CTENEHH
JarpA3HEHHA OPTAHHYECKMMH BEIIECTBAMH). B 3aBHCHMOCTH OT CTENEHH 3arpA3HEHHS
BOAOGMA MHHCPATBHBIMH H OPraHHYCCKHMH TOKCHYCCKHMH BEIIECTBAMH PA3NHYAKOT
TOJH=-, Me30~ 1 oHroTokcobusie Buagl (HKanuu, [epa, 1961).

Llensro HAMMX HCCOeNOBAHHI ObII0 MccnenoBate (HTOmmaHkToH p. Bemoif ¢
HCTIONB30BAHHEM NMAPAMETPOB HHII, KOTOTHYECKHX IPYIIT H SKONOTHYECKHX CTIEKTPOB.

Mil‘l'el]lla.ﬂbl H METOABI

Jlna BRIACHEHHA BO3NCHCTBHA (JAKTOPOB Ha (PHTOMIAHKTOH MBI 06CnemoBamH
p. Bemyro, mopeeprapmyrocs WHTCHCHBHOMY 3arps3HeHmi0 mocmemuue 50 mer. Pexa
Bemast (neeri npurox p. Kamsr) pmmuoro 1430 KM, npoTeKAOmAs 110 TEPPHTOPHH
[Osxuoro Ypana w Ilpenypanss, ABnAeTcA OCHOBHOH BOIHOH aprepmeii pecryGmmkm
Bamkoproctar. B 1941-1942 rr. yKpaHHCKMMH AaJbIONOraMH TOX PYKOBOICTBOM
mpodeccopa A.B. Pomna (Ponm m gp., 1947) Geulo NpoBEJEHO CAHHTAPHO-
GHonornyeckoe mccnenopanue p. Benoit B paiione r. Yur. Ha BceM cBoeM NMpOTSKEHHH
(peka omoAceBaeT r. Ydy), p. Bemas XapakTepH30BATACH BBICOKOH CTENEHBIO
canpobnocTi. B cenrabpe 1941 r. nomumupoBamu Aphanizomenon flos-agquae Ralfs.,
Chlamydomonas sp. sp., pon Scenedesmus Neyen, Nitzschia acicularis W.Sm., Diatoma
vulgare Bory, Melosira varians Ag. u np.

Martepuanom Q14 aHANH3A MOCHYXHIH mpoOkl, oTobpaHHbIe HAa 32 cTBOpax B
1985-1995 rr. (Lkysmmea, 1993), KoTOphIe pacmojaraiuch Ha peke ot r. Crepim-
TaMaka 20 Bnagenus B p. Kamy.

B mepHOA HCCNENOBAEMA OCHOBHBIMH 3arpA3HAIONIMMH HMHIPEJUCHTAMH IO
BCEMY TEYEHHIO PEKH, TO JAHHBIM OOIIErOoCYAAPCTBCHHOM CIy:KObl HAOMIONCHHA H
KOoHTpONs, ObutM  He()TenpoaykThl, ()EHOMBI, AMMOHHHHBIA W HHTPaTHBIH a30T,
coenHHEHHA MeaH. KncImopoIHelil pexuM B TeYeHHE roa OBUT YAOBIETBOPHTEIEHBIM H
Konebancs B npenenax 39-120 %. Copepraune opranmyeckux semecrs (o XI1K) no
BCEMY TCUEHHIO PEeKH H3MeHANnock oT 7,0 mo 66,8 mr/m. VuyacTku pexH B paiioHe
r. Crepmuramaka 1 moc. ITpuGensCkuii 3arpA3HEHbI XJIOPOM, KOHIEHTPALMA KOTOPOro
konebanace or 130 go 670 mr/n. OTMeYCHBI MHOIOYHCICHHBIC ABAPHITHBIC CIydaH
jarpasHeHms  pekn  HedThio M Hedrenmponykramu.  HamGomee  sarpasHeH
He(Tenpo/ykraMu y4acTok peku ot r. Benopeuxa no r. Crepauramaka, rae 8 1987 r.
OBbII0  3aperMCTPHPOBAHO 9 coy4acB BhICOKOro 3arpasHenma (1,53-2,88 mr/n).
Cpenseronosas koHUeHTpauus (exonoe B 1986 r. cocraswna 11 TIOK, B 1987 r. —
7 K. MaxcumanbHas pa3oBas KOHUEHTpaums (penonos B 1987 r. oTmeuena B paiione
. bupcra B centabpe — 37 [TJK. C 1986 r. Habmomaerca TEHOEHIUHA K CHIDKCHHIO
JarpA3HEHHA HHTPHTHBIM asotoM ¢ 20 mo 7 TTJK. MakcumanbHas KOHIIEHTDAIHA
Habmoganack Ha creope Bbmme r. CrepantaMaka. B palloHAX KPYIHBIX TIPOMBILLICHHBIX
LEHTPOB  OTMEYANOCH  3HAUHTENBHOE  3arPA3HCHAC  PEKM  CHCHH(DHUCCKHME
TOKCHYeCKHMHM BemlecTBamH. B p. Benoit B paifione r. Crepnnramaka oTmedeHO
sgaunTenbEoe npepbimenne TTJK pryrn. Conmepskanme ee B mpofax IOCTOSHHO
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konebamocs B mpegenax 0,0005-0,008 mr/n. Okono r. Vbl KOHUCHTPALUHA HHHKA
cocraBnana B cpemiem 6 IIJK. Jna p. Bemol OnumM pacCMOTPEHBI pe3yabTAThi
namepenns 10 mokasatenel Ha 26 cTeopax. B kavecTse oceil OpIMHAITHH HCTIOMB30BANH
KOHICHTPAIHH PACTBOPEHHOIO KMCIOPOAA, AMMOHHIHOIO, HHTPHTHOIO M HHTPATHOIO
a3ota, B3BemeHHbIX BemecTs, BITKS, nedrenpoaykros, ()eHONOB, MEAH, PTYTH.

IMpobGsl  (uTonnankroHa oTOHpams H oOpabaThiBamH mo OOMENPHHATOMH
meromuke (Kucenes, 1969; ®enopos, 1979). KommuecTsennbie npodbl (PHTOMIAHKTORA
orOupanu ¢ moMompio Gatomerpa PyTHepa, ¢ukcuposamn 40 %-M (opmammHOM,
KOHUEHTPHPOBANH OTCTOHHBIM METOZOM H NMOJCYMTHIBAIH B KaMepe Haxorra oGneMom
0,01 M. BOMAccy pacCUHTHIBATH OOMENPHHATEIM OOBEMHBIM CITOCOBOM.

Jlnsa pacyeTa MapaMeTPOB HHII HCTIONB30BANH HHEIeKC mmpHHsl Hum (Hurlbert,
1978).

Beima npumenena mnporpamma CANOCO (Ter Braak, 1988). [Ilpm
KAHOHHYECKOIl OPIMHALMH PACCYNTHIBAIOT PA3HBIC BAPHAHTHI TPATHCHTHOTO AHAIH3A,
JUIs YCTAHOBJIEHHS OTHOLICHHA INONMY/UILUMH BHIOB K TIPaJHEHTAM YCIOBHI cCpeasl
(Yurrexep, 1980), npuyeM rpamMeHThl MOTYT OBITh KOMIUIEKCHBIMH, 00pa3yIOIMMHCH
HECKOJBKHMH (haxTopamH, GOpPMHPYIOIIHMH OPIHHAIHOHHBIC OCH.

PesyabTaTel H ofcyxaenne

Buasl ¢urormankTona p. Benoii 6bm pacnonoKeHbl B TIOPAIKE BO3PACTAHHSA
HMHICKCOB INHPHHBEI HHII (Tabm. 1). Jmd JAHHOTO HCCICAOBAHHA BETHYHHA WHJICKCA B,
pasnas 0,5, Obuia B3ATa KAK OTAC/MIOMAA CroeUuMamuiHpoBaHmeie (< 0,5)
appuOHOHTHBIE (> 0,5) BHonl. H3 Tabnuuer BHOHO, 4To BHABI 1-14 GeumH Gomee
CNEHHATH3HPOBAHHBIMH MO OTHOMICHHIO K PECYPCAM, HMEIH Y3KYH 3IKOJOMHYECKYHO
HHIIY, T.6. BCTPEYAIHCh B OTPAHMYEHHBIX YCIIOBHAX OKPYKAKOMIEH Cpebl.

Cpemuas YHCNIEHHOCTh BHIOB HA OTACIbHBIX CTAHUMAX OBITA Yalle BCEro He
CBA3aHA C BEIHYHHOW B, ONHAKO [JOMHHHDYIOLUHMI HA [OPOTSKEHHH BCErO
BEreTAIMOHHONO Nepuofa BuA Stephanodiscus hanizschii wven HauGonee UMPOKYIO
SKONOTrHYECKYI0 HHIIy, a mnpeobnajaiomas B crounsix Bopax Chlorella vulgaris —
OONBIIYIO BEMMHHY HEACKCA WHpHEb! Huw, [npyusa mim He Ghura CBA3AHA TAKKE H C
CHCTEMATHYECKOH NMPHHALTECKHOCTBEO BHI0B. OJHH H TE e BHIBI HA Pa3HBIX YYaCTRAX
p. Benoif mMenu pa3Hble WHOGKCHI IMMPHHEI Hum. B paiione r. Crepnmramaka
COOOIECTBO  (PUTOMUIAHKTOHA  HAXONMTCA TOJ HMHTCHCHBHBIM  AHTPONOTCHHBIM
BO3AeHCTBHEM. 56 pacCMOTPeHHBIX BHAOB HMemu B < 0,5. V 11 Bumor Benwduna B
cocrapmina < 0,1. B pakione noc. KaGakoBo Ha OTHOCHTE/TLHO YHCTOM CTBOPE K BHAAM C
Y3KOH 3KONOrMYeckoi mmmecH Obita orhecena Chlorella vulgaris. BepoaTHo, Ha 31OM
CTBOpE, HAXOMAMIEMCHA BHINE IO TeYeHHIO I. Y(B, BOJA OTHOCHTENBHO YHCTas M
BHICHA3BAHKLIH BHI NONAX B HEONATONPHATHBIC JUIA HETO YCIOBHA. Scenedesmus
quadricauda, waoGopoT, HMen Y3KYH 3KONOTHYCCKYI0 HHmy B p. Benoii B paiione
r. CrepiaTaMaka, a ITHPOKYEO — Ha cTBOpe y noc. KaGakoso.

Ecnu paccMaTpHBATh 9KOIOTHUCCKYRO HHINY KAK NO3HIMIO BHAA B COO0mECTBe
B 3aBHCHMOCTH OT APYrHX BHEoB (Yurrekep, 1980), T0 MokHO Habmogate, Kax Ha
OTACHBHBIX y4acTkax p. Benod (opMupyroTCa oOnpeieneHHbIE OTIHYAMOMHECH
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cooBuiecra Bozopocne, OHM H Te Ke BHABI B PA3HBIX COOOIIECTBAX 3AHAMAKOT
PA3HbIC IKOMOTHYCCKHE HHIIH.

Jiia  KAHOHWYECKOH OpAMHALMM WCHONB30BANH  PE3YNLTATHI  M3MEPEHHA
YHCNIEHHOCTH 52 BHIOB H PA3HOBHAHOCTEH BOIOpOCTEif.

Tabruya 1. Buger ¢ B p. Bexroit B 1984-1985 rr., B nopamke
P T pud I
Homep Takcon Hupexc mupHuL! HHI

1 Ceratoneis arcus (Ehr.) Kitz. var. amphyoxis (Rabenh.) Brun. 0,135
= Cocconeis pl la Ehr. 0,205
i 3 Raphidonema longiseta Vischer 0,250
4 Navicula exigua (Greg.) O. Mull. 0,304
5 Dictyosphaerium pulchellum Wood. 0,322
6 Surirella ovata Kitz. 0,351
7 S de (Lagerh.) Chod. var. biseriatus Reinh. 0,352
8 S di bifugatus (Turp.) Kittz. 0,385
9 Nitzschia recta Hantzsch 0,391
10 Synedra acus Kittz. 0,399
11 Ankistrodesmus arcuatus Korschik. 0,444
12 Microcystis pulverea (Wood.) Forti emend. 0,465
13 Cymbella pusilla Grun. 0,490
14 Navicula sp. sp. 0,492
15 Nitzschia acicularis W. Sm. 0,510
16 Nitzschia palea (Kitz.) W. Sm. 0,543
17 Micractinium pusillum Fr. 0,582
18 Asterionella formosa Hass. 0,651
19 Korschicoviella limnetica (Lemm.) Silva 0,653
20 Chlamydomonas vulgaris Anach. 0,677
21 Aulacoseira granulata (Ehr.) Ralfs 0,700
22 Ankistrodesmus angustus Bem. 0,775
23 Scenedesmus quadricauda (Turp.) Bréb. 0,783
24 Gomphonema olivaceum (Lyngb.) Kiitz. 0,801
25 Oocystis lacustris Chod. 0,832
26 Coelastrum microporum Nig. 0,832
27 Chiorella vulgaris Beijer. 0,866
28 Kirchneriella obesa (West) Schimidl 0,892
ol Crucigenia quadrata Morren. 0,900
30 Sphaerocystis schroeteri Chod. 0,913
31 Stephanadiscus hantzschii Grun. 0,919

B nepuonm wWccnmemoBaHHA B BEPXHeM TedeHHH p. Benoit aomMHHEpoBama
Microcystis pulverea, wa BTopoM Mecre B paiione r. Meneysa 6sia Chlorella vulgaris, B
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paiione r. Crepnuramaka — A. granulata. B cpefHeM W HIDKHCM TEYEHHAX Tpeobnazgaa
Stephanodiscus hantzschii,

Coobmecrso (uTonnankrona p. Bemoit ormocurcs k 3amammo-CuOHpckoM)
uny (UIxysgusa, 1993). TNpeo6ragaer muatomoBelii 3BTpodHbI nuankroH. HHorza
pa3sBHBAIOTCA B MACCOBOM Konmmdectse pomel Scenedesmus Meyen, Coelastrum Nig.,
Microcystis (Kiitz.) Elenk., Phormidium Kiitz, MHOroYHCIEHHBIE BH/IBI (PHTOTUTAHKTOHA
HCCNIEIYEeMOro BOJOTOKA OTHOCATCA K HHAH(depeHTaM MO CyMME HOHOB H CKOPOCTH
TeveHHs (10 THTepPaTypHBIM H HALIAM JAHHBIM),  Takke K f-Me3ocanpobam.

Byuio  BBUIENGHO YeTHIPE OPAMHAUMOHHBIX OCH, OTHOLICHHE IMCIEPCHI
BHIOBBIX MHOKECTB H MHOKeCTB 06pasuos m3menanocs ot 0,39680 nua mepsoit ocH K
10 0,11710 — a7 4eTBEPTOii.

3uavenna kod(puumentos wupnauun  (paxropos (Ter Braak, 1988) mm
(uronnankTona p. Benoit (Gespazmeprble BexmumHbr) 6buH Takmym: O, — 17,7, NH," -
6,5, NO; — 14,7; NO;y- 28,2; p3BemeHHoe opraHHMeckoe Bemecto — 52,8; BITKs -
20,5; nedrs — 179,5; peroms — 18,8; Cu’* — 37,0; Hg** - 30,0.

Ecmu koo uument wupaauuun Gompme 20, TO NEPEMEHHBIE TNOJHOCTHIO
CKOPPETHPOBAHBI C APYTHMH TIEPEMCHHBIMH, H TO3TOMY HE BHOCAT COOGCTBEHHOTO
BIaga B ypasuemme perpeccun. Cormaceo Tep Bpaaky (Ter Braak, 1988), ux
perpeccHOHHBIC  KO3()puumenThI He CcTaOMABHEI H HC TONNAKOTCA HeTKOil
unrepnperaumy. CremosatensHo, B p. Benoit kak camocrostensHei (akrop Ha
PasBHTHE (JMTOIVIAHKTOHA BJIMAET TOABKO KOHICHTPALMA AMMOHMHHOrO a3oTa
(xoaddpyment Hrd AN 6,5), ocTanbHbIC (AKTOPHI JEHCTBYHOT KOMILIEKCHO,

O rpyana 2

BHIUIOT OpAMHAHOHHEIX PE3Y/IBTATOR JAHHBIX 110 GHTOIVIAHKTOHY p. Beroit # 10 MPHPOIHLIX MepeMEHHLIX.
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OpAMHAUHOHHBIC pPe3yJbTAThl TOKA3AHEI HA pHCYHke, OHH TOXTBEPAMIN
rnoTess 0 Gopmuposanny B p. Benoi ycrofunseix coobmecTs (HTONIAHKTONA,

Buapi, dopmupyronme 31 coobmrecTsa, 06pasyioT Ha OHIIIOTE YETKHE IPYIITLI
(rpynnet 1 u 2), mpHYeM HEKOTOPBIE BHLI JA/KEe HMEHOT ONMHAKOBRIC KOOPIHHATEL (CM.
pucyHox),. Hanpumep, kommaxrHyro rpynmy (rpymna 1) oGpasyior Scenedesmus
quadricauda, Aulacoseira granulata, Navicula viridula, Surirella ovata, Nitzschia palea,
Chlorella vulgaris, Melosira varians, Ulothrix limnetica, Tetrachlorella alternans,
Phormidium molle. Bo propywo rpymmy sxomat Oocystis lacustris, Synedra acus,
Cosmarium bioculatum. B p. Benoit, AnuTensHoe BpeMs HAXOAAWEHCA 1M0J HHTEHCHB-
HMM AHTPOMIOTEHHBIM BO3JACHCTBHEM, MPOM3ONITA TUIOTHAA YNAKOBKA 3KOJOTHYECKHX
HHIIL, 0 9EM CBHICTETBCTBYET (JOPMHPOBAHHE YETKHX TPYIIIL

Jlanee ObUIH pPACcCCYHTAHBI PErpecCCHOHHO-KAHOHMYECKHE KOA(HuHeHTHI MW
CTAHJAPTH3HPOBAHHBIX MEPEMEHHBIX H [-BETMYHHBI PErPECCHOHHBIX KO((HMUMEHTOR
(rabn. 2, 3). Ilpuunumanocs, 410 ecan abcomoTHad BenwyuHa [ < 2,1, T0 xoadpuumenT
perpeccHn cTaTHCTHYecks He 3HawuM (Ter Braak, 1988). M3 taGn 2, 3 BHaHO, 4TO
KOHUCHTPALHH PACTBOPEHHOIO KHCIOPOAA M AMMOHHMITHOTO a30Ta HAaHOOIee BAKHBI B
(opmmpoBarmu nepsoii ocu (AX1) (Bemuammmt £y O, = 3,17, y NH," = 4,25 > 2,1).
Bropyio oce (AX2) (opmupyrOT KOHUEHTPALMM MENH, PTYTH, He()TH, HHTPHTHOrO
asora, npuyeM HeTh OKaswBaeT MArHOMpyIOiee BozaeckicTeue. TpeThio ock 0OpasyioT
KOHUEHTpAUHH (JEHOTOB, MEIH, PTYTH, HHTPHTHOIO H AMMOHHIHOro asota (f mma
(eronor = 6,96 > 2,1, xua Mean = 6,8 2 > 2,1). Ha Qopmuposanue 4ersBepToil 0CH
(AX4) me BIMAN HH OJHMH M3 PACCMOTPEHHBIX (JAKTOPOB, BCE PErPECCHOHHO-
KaHOHHYECKHE KO3 () HIHEHTBI GBUTH HEIOCTOBEPHBL.

Tabauya 2. Perp b Bl LI GakToOpoB, BOIAEHCTBYIOUMX Ha
guronankron p. Bemok
Qaxrop O
AX1 AX2 AX3 AX4
0, 0,146 -0,135 0,037 0,045
NH," 0,119 0,010 -0,031 0,047
NOy -0,010 0,172 0,064 -0,034
NOy -0,032 0,104 -0,037 -0,087
BOB -0,051 0,179 -0,056 -0,094
BIIKs -0,051 -0,142 0,43 0,060
Hedm 0,111 0,371 0,149 0,175
Denons -0,011 -0,115 0,097 0,027
o 0,072 0,238 0,134 0,061
Hg" 0,086 0,183 0,133 -0,052
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B  NpOTHBOMONOKHOCTE  PErPECCHOHHO-KAHOHWYCCKHM KO3 dHIMeHTaM,
KO3()HUMEHTEl KOPPENALHH 3KOJOTMYECKHX (JAKTOPOB C OCAMH HE CTAHOBATCH
HecTaGHIBHBIMH, KOraa (JaKTopsl CHIBHO KOPPETHPYIOT APYT ¢ ApyroM (tabm. 4).

Ta6auya 3. T perp &b st AKTOPOB, BOIAEHCTBYIOMMX Ha
guroruankTon p. Benoit
MaxTop Loy
AX1 AX2 AX3 AX4
O, 3,17 2,72 -2,74 0,63
NH, 4,25 033 3,77 1,11
NO; -0,23 3,81 -5,1% 0,53
NOy -0,56 1,65 2,17 -0,98
BOB -0,54 2,09 -2,39 -0,77
BIIKs -1,03 -2,66 291 0,80
Hedms 0,76 2,34 3,44 0,78
DeHOMEI -0,24 -2,25 6,96 0,38
Co™ 1,08 -3,31 6,82 0,61
Hg* -1,43 2,83 1,55 0,57
Tabruya 4.3mau b pp FKOJIOT axTopon
Daxrop Oty
AX1 AX2 AX3 AX4
O, 0,074 -0,413 0,368 0,388
NH," 0,242 0,109 0,040 0,683
NOy 0,154 0,481 0,350 0,024
NOy 0,458 0,032 0,137 -0,281
BOB 0,253 0,239 0,027 0,084
BIIK; -0,207 0,221 -0,417 0,100
Hedrs 0,360 0,332 0,031 -0,150
Denonmr -0,251 -0,027 0,294 0,422
Cu®* 0,026 0,036 0,364 0,562
Hg™* -0,164 -0,164 -0,098 0,501

Haubonsmee 3Hauenwe ko3dpuumenta koppemaunn cocraeuio 0,683 wu
Habmroganocs MEKIy KOHUCHTpaumed aMMOHHMHHOrO azora u ocklo AX4., Ha ocm 4
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(AX4) (tabn. 5), mpencraBnaromeit (cM. Tabn. 2, 3) rpagMEHT BHIOB MO KOHUEHTPALMH
AMMOHHIHOTO a30Ta, BBIIEIAIOCE HECKOMBKO IPYIII BHAOB (Tadmn. 5).

Tabauya 5. Pacmonokenwe Bugon guroniakkTowa p. Benoil mo rpapmenty opramrieckoro
JArPAIHEHHST

Taxcon KoopauraTs! Ha ocH AX4
Cosmarium bioculatum, Ankistrodesmus longissimus, Synedra acus 112
Tetrachlorella alternans 24
Bacillariophyta sp. sp. 12
Trochiscia aciculifera 4
Synedra actinastroides 3
Phormidium sp. sp., Phormidium molle, Dactilococcopsis irregularis 1
Qocystis lacustris, Microcystis pul , Stephanodi; h hi 0
Lagerhemia genevensis, Carteria sp. sp., Gomphonema olivaceum, -1
Crucigenia quadrata
Kirchneriella lunaris, Coelastrum microporum -2
Actinastrum hantzschii 3
Asterionella formosa -6
Aulacoseira granulata -17
Meiosira binderana, Microcystis aeruginosa =20
Scenedesmus quadricauda, Surirella ovata, Nitzschia palea, Chlorella 64
vulgaris, Nitzschia holsatica, Micractinium quadrisetum, Se di
acuminatus, Navicula viridula

B nepeylo rpymny Bomum Scenedesmus quadricauda, Nitzschia palea,
Chlorella vulgaris, Nitzschia holsatica, Scenedesmus acuminatus, Navicula viridula.
Oru Bumer mo [Mamemepy (uwr. mo: River ..., 1975) xapakrepu3oBamm BHICOKOE
OPraHHYECcKOe 3arpA3HEHHE (MHAEKC OPraHHYecKoro sarpssHenus [lamemepa — 3 u 4).
Bropas rpymma pacronaranach B HEHTPE rPaTHEHTa, K Hell Mbl OTHECIH 27 BHIOB, B TOM
qHCe AOMHHHpYIomme Microcystis pulverea, Aulacoseira granulata n Stephanodiscus
hantzschii. Tperbs rpynma obsemmusma Bcero TpH Buma: Cosmarium bioculatum,
Ankistrodesmus longissimus, Synedra acus, KOTOphIEe B ycToBHaAX p. Beoil passusamics
OpPH HH3KOH KOHLECHTPALMH AMMOHHHHOrO a3ota (BEPOATHO, HH3KOE OPraHHYEcCKoe
3ArPA3HCHHE).

BriBoasn

1. Onun u Te ke BHIBI (PHTONIAHKTOHA B PA3THYHBIX COOOIECTBAX 3aHHMATH
pasnMYHBIC OKONOTHYCCKHE HHIIH H HA pasHBIX y4acTkax p. Benoil mMemn
OTITHYAIOIIHECS TI0 BE/THYHHE WHIEKCHI IMPHHEL HUIIL

2. OpAMHAIHOHHEIE PE3YMbTaThl MOATBEPAWIH THNOTE3y O (JOPMHPOBAHHH B
p. Bemoif ycToMYHBEIX COOOMICCTE (PHTOMIAHKTOHA.

165



@.5. [xynduna

3. Bumst Cosmarium bioculatum, Ankistrode longissil Synedra acus B
ycnouAX p. Benoif pa3sBHBamMCh NMPH HH3KOH KOHUEHTPAIHH AMMOHHIHOIO a’ora H
ABIANHCE MHIMKATOPAMH HH3KOTO OpPraHMYECKOr0 3arpA3HCHHA. BBIABHTE BHIBI
(PUTONIAHKTOHA — HHAMKATOPHI IO TOKCHYECKHM BELIECTBAM (TAKHM, Kak He(Ts,
(heHONBI, MEab, PTYTH) HE YAAMOCh, MOCKOJBKY NMPH BO3JACHCTBHM HA BOIOPOCIH OHH
B3aHMOJEHCTBYIOT JPYT C APYTOM, 4 TAKAKE C JPYTHMH XHMHYECKHMH COCTHHCHHAMH.

F.B. Shkundina

Bashkir State University, Department of Botany,
Frunze St., 32, Ufa 450074, Bashkortostan, Russia

ECOLOGICAL GROUPS OF PHY TOPLANKTON OF BELAY A RIVER (RUSSIA)

The problem of determination of the main ecological groups of river phytoplankton are discussed.

In some cases they are determined by compl dients. Induces of the niche width are used. The attempt was
done to compose gradient of species inside logical groups ding to chemical factors of Belaya River
using canonical ordination. The spectrum of species ding to ion of ijum nitrogen was
obtained.

Keywords: phytoplank logical groups, envi factors, gradient, index of niche width.
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