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II. 1. Kaouenxo, T. d. Illeguenxo, I'. B. Xapuenko

CTPYKTYPHO-®YHRIIMOHAJIbBHAA OPITAHU3ALIUA
DUTOIIJIAHKETOHA B 3APOCJIAX M HA OTKEPBITBIX
YYACTKAX O3EP I'. KNEBA

BupoBon coctaB, TAKCOHOMUYECKYHO CTPYKTYPY U KONTMYECTBEHHbIE MOKa3aTenm
pa3BUTUSE (PUTONNAHKTOHA, a Takke ero OyHKLMOHAaNbHY aKTUBHOCTb M3y4anu Ha
y4yacTkax 03ep, pe3ko OTNMYAILLUXCS MO UHTEHCMBHOCTW OCBELLEHMUS (HA OTKPbITbIX
yyacTkax 1 B 3apOCrisX BbICLUMX BOAHbLIX PACTEHWI). YCTaHOBMEHO, YTO B 3apOCNsX
CknaablBaloTcs HebnaronpusaTHbIE YCNOBUS ANS Pa3BUTUSA MIAHKTOHHbIX BOAOPOC-
nen, B NepByo odepenpb B pe3ynbTate pe3koro CHKEHUS UHTEHCMBHOCTU OcBelLle-
HUsi. OTO BrneYeT 3a cobo YyMeHbLUEHNE HE TONbKO KONMMYECTBEHHbIX MokasaTtenen
pas3BUTKSi BOOOPOCNEN (YMCneHHOoCcTM — B cpeaHem B 1,8 pasa, 6uomaccbl — B 2,4
pasa), HO 1 UX PyHKUMOHaNbHON akTUBHOCTW. B pesynbTaTte aTOro B 3apocnsix Bbl-
CLUMX BOOHbIX PacTEHUI CYLLECTBEHHO U3MEHSIETCS TMAPOXUMUYECKUA PEXUM: CHU-
XalTCcsa KOHLEeHTpaumsa pacTBOPEHHOrO B BOAE kucnopoaa, pH n cogepxxaHune rymy-
COBbIX BELLIECTB, HO MPWY 3TOM YacTo NOBbILLIAETCS KOHLLEHTPaLUnsi GBUOTEeHHbIX ANIEMeH-
TOB. YBenuyeHue BMaoBoro 6oratcTaa, a Takke HEKOTOpbIe M3MEHEHUS B TAKCOHOMMU-
YeCKOW CTPYKType hMTONNaHKTOHa B 3apOChsiX MPOUCXOAAT B pe3yrnbTaTte nonagaHust
B TOSLLY BOAbI ANMAUTHBLIX BOLOPOCITIEN, KaK NPaBuSio, B Macce pas3BUBAIOLLMXCH B
obpacTaHnn BbICLUMX BOAHbIX pacTeHuin. BuaooB, xapakTepHbiX TOMbKO Ans uto-
NiaHKToOHa 3apocnen, He obHapyKeHo.

Kntouesvte cnosa: pumoniankmoH, gvicuiue 600Hbie pACmeHUsl, GUOOBOL CO-
€Mas, MaKCOHOMUHECKAsL CMPYKMYypd, YUCIEHHOCHb, OUOMACCA, UHMEHCUBHOCMb
domocunmesa.

[Tpubpe>kHas 30Ha UTpaeT OYeHb Ba’KHYIO POAb B (DYHKIIMOHUPOBAHUU BO-
MHBIX 3KOCHCTEM WU, IIpe’KAe BCero, B IIpoliecce UX CaMOOYUIlleHud. B 3apocagax
BBICIIIMX BOAHBIX PACTEHMU IIPOHUCXOAUT IIepBUYHAsA aKKyMYASIUS U TpaHCcdOp-
Manus pa3HOOOPa3HBIX BEUEeCTB, IOCTYNAIOIIUX C IIAOIAAU BOAOCOOPAE, a TAaKKe
(OPMUPYIOTCS 3KOAOTHUECKHE HUIIH AN Pa3BUTHS THAPOOUOHTOB, BKAIOYAsl BO-
AOpocAu. M3ydeHNUI0 0COOEHHOCTEN PA3BUTUSA BOAOPOCAEH, a TAK)Ke UX (DYHKIIU-
OHAABHOM aKTHUBHOCTU B 3apPOCASIX MaKpPO(UTOB B BOAOEMaxX Pas3HOTO THUIIA ITO-
CBSIIIEH IeABIN psp pabor [5, 8, 9, 12, 14, 19—21, 26, 29—32]. OpHaKO MeXaHU3-
MBI B3aUMOAENCTBUS MaKpPO(PUTOB ¥ BOAOPOCAEH, & TaK)Ke POAL (DAKTOPOB, BAUSI-
IOIIUX Ha YPOBEHb PAa3BUTHUS (PUTONAAHKTOHA B 3aPOCASIX BBICIINX BOAHBIX pac-
TEHHUM, OCTAIOTCSI HEAOCTAaTOYHO M3YUYEeHHBIMU.

ueAB paGOTbI COCTOSIAG B M3y4Y€HUU BHAOBOI'O COCTABQ, TaKCOHOMHUYECKOM
CTPYKTYPhBI 1 KOAMYEeCTBEHHBIX IIoKa3aTeAel Pa3BUTUA (pI/ITOHAaHKTOHa, a TakK>Xe
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O6wasn rugpodbuonorus

ero (DyHKIMOHAABHBIX XapPAKTEPUCTHUK Ha y4aCTKaX 03ep, Pe3KO OTANYAIOLINXCS
110 UHTEHCUBHOCTH OCBeIleHUs (Ha OTKPBITBIX yYacTKaX M B 3aPOCASIX BBICIIHX
BOAHBIX PAacCTEHUN).

Marepuan u MeTOANKA UCCAEAOBaHUN. MaTepruarOM AASL HacTOsIen pabo-
TBI IOCAY>KMAYM aABI'OAOTHUECKHe TPOOLI, COOpPaHHbBIE AE€TOM (B UIOHE, MIOAE U aB-
rycte) 2010—2013 rr. B AeBATH 03€pax, PaCIIOAOKEHHBIX Ha Teppuropuu r. Kue-
Ba: AamasHoM, BepO6uowMm, Beipauna, l'oanyoom, Mopaanckom, I'TupdupHa, CuHew,
CoaneunoMm u LlenTpaabHoM. [IpoOBl OTOMpPAAM U3 TOAIIM BOABL Ha OTKPBITHIX
y4acTKaxX 03ep M B 3apOCASIX TPOCTHHKa OOBIKHOBeHHOro (Phragmites australis
(Cav.) Trin. ex Steud.) u porosa y3koauctaoro (Typha angustifolia L.).

AABrOAOTUYECKUMM MaTepuaA OTOMpaAu M oOpabaThbiBaAu C UCIOAB30BaHUEM
MEeTOAOB, OOIIEIIPUHATHIX B IIPaKTUKe TUAPOOMOAOTMUECKUX UCCAepoBaHUuM [10,
22]. Ang orbopa npob ucnoab3osaru dbaromerp PyrHepa. O6BbeM KakKAOU IIPOOHI
cocraBasa 0,5 am3. Cryienre npo6 IPOBOAMAM OCAAOYHBEIM METOAOM, IIOCAE MX
IIPEeABAPUTEABHOU (puKcanuu. AAd yueTa YUCACHHOCTH BOAOPOCAEN UCIIOAB30Ba-
A kamepy Haxxorra o6bemom 0,02 cm3. BuoMaccy BOAOPOCAEH PacCYUTHIBAAM
CUETHO-OOBEMHBIM MeTOAOM [22]. K 4MCcAy AOMMHAHTOB OTHOCUAM BUABI BOAO-
pocAel, BKAQA KOTOPBIX B OOIIYIO YUCAEHHOCTh U OMOMaccy (DUTONAQHKTOHA CO-
ctaBAsA > 10%. BupoBOM cocTaB MA@HKTOHHBIX BOAOPOCAEM, Ha¥A€HHBIX Ha pas-
HBIX y4aCTKax 03€ep, CPaBHUBAAM, BBIYUCASASL KOIMDPUIUEHT (PAOPUCTUYECKOU
obmaOoCcTH (KDO) Cepencena [3], a TakKe HCIOAB3YS METOA Mep BKAIOUEHUS
[11]. TakcoHOMUYECKUN aHAAU3 TPOBOAUAU C MCIIOAB30BaHUEM METOAOB, IIPUHS-
TBIX B CPaBHUTEABHOU (propuctuke [1, 24]. HacToTy BCTpedaeMOCTH BOAOPOCAEN
OIIPEAEASIAU KaK OTHOIIeHHe MeKAY KOAWUEeCTBOM ITPO0, B KOTOPBIX HaMAEH AaH-
HBIA BHA, K OOIeMy KOAWYECTBY IIPO0O, OTOOPAHHBIX Ha OIIPEAEAEHHOM y4acCTKe
o3ep. AaTUHCKUe Ha3BaHUI U 00beM TaKCOHOB BOAOPOCAEM NMPUBEAEHLI B COOT-
BETCTBUHU C KracCU(PUKAIUOHHOU cucremou [17, 25, 27].

VHTeHCUBHOCTH (DOTOCHUHTE3a, UAM IIEPBUYHYIO MPOAYKINIO, (PUTOIAQHKTO-
Ha Ha Pa3HbIX YYaCTKaX 03eP OIPEAEASAU CKASTHOUYHBIM METOAOM B KMCAOPOAHOM
mopudukamu [2, 10, 23], a UHTEHCUBHOCThL OCBEINIeHUsI U3MEPSIAU C TTOMOIIHIO
AtokcMeTpa FO-116.

Pe3yavmamusL uccaedosanuil

Pasunle yuacTku o3ep I. KreBa cyliecTBeHHO OTAWYAAUCH 110 UHTEHCUBHOCTHU
OCBeIlleHUs, a TaKKe MO0 HEKOTOPBIM TMAPOXMMUYECKUM TTOKa3aTeAsdIM. Tak, Ha
OTKPBITBIX ydacTKax 03ep MHTEHCUBHOCThL OCBeIleHUs M3MeHSAACh B IIpeperax
oT 35 A0 50 KAK, @ B 3apPOCASIX BBICHIUX BOAHBIX PaCTE€HUM — OT 2 A0 5 KAK. KoH-
IeHTpaluss OPraHuYecKruX BeIeCTB B 3aPOCAIX ObIAa BHINIIE, YeM Ha OTKPBITHIX
y4acTKaX, O YeM CBHUAETEALCTBYIOT BEAMYHNHBI OMXPOMATHON OKHUCASIEMOCTH, KO-
TOPEIE B 3aPOCATIX MAaKPO(MHUTOB KOAeGaArch OT 38 Ao 110 Mmr O/aM3, a Ha OTKpPEI-
TBIX y4acTKax — OT 34 A0 94 mr O/aM3. B TO 5Ke BpeMsi copepKaHue pacTBOPEH-
HOTO B BOAE KHCAOPOAA B 3aPOCASIX OBIAO 3aMETHO HIUJKE, YeM Ha OTKPBITEIX y4a-
CTKax 03ep — CcOoOoTBeTCTBeHHO 4,42—11,21 u 7,58—15,73 mr O,/aM3. Ta xe TeH-
ACHIIVST ObIAa XapaKTepHa U AAS aKTMBHOM peakuum cpepbl. Tak, BeanunHa pH
BOABI B 3aPOCASIX HaXOAMAACh B Ipeperax 7,16—9,02, a Ha OTKPHITHIX ydacTKax
oHa Koaebaracsk ot 7,19 po 9,33. Ha pasHbIX yyacTKax KOAMYEeCTBO aMMOHUUHOTO
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asoTa B GOABIIMHCTBE CAydYaeB He mpeBbimano 0,23 mr N/aM?3, HUTpUTHOTO a3oTa
— 0,011 Mr N/am3, a doccaTos — 0,150 mr P/am3. KoAUeCcTBO HUTPATOB, KaK
IIPaBUAO, OBIAO CA€AOBBIM. OOpalaeT Ha ceO0 BHUMaHUe TOT (PAKT, YTO B HEKO-
TOpEIX 03epax (MopaanckoM, LlenTparbuoM, ['oayboM 1 Ap.) copepKaHue OmMO-
TeHHBIX 9A€MEHTOB B 3apOCASX OBIAO BEIIIE, YeM Ha OTKPBITHIX y4acTKax [6].

Bcero 3a mepuoa UCCAEAOBAHUU B TOAIE BOABI 03ep T. KueBa HavipeHo 156
BHAOB BOAOPOCAEH, IIPEACTaBAEHHBIX 158 BHYTPUBUAOBBIMU TaKCOHAMU (BKAIO-
4asg Te, KOTOPbIe COAEP>KAaT HOMEHKAATYPHBIN THUII BUAQ) U3 8 OTAeAOB, 13 Kaac-
COB, 26 TOPsIAKOB, 43 ceMelcTB U 79 popoB. OCHOBY BUAOBOTO OOraTCTBAa (PUTOII-
AQHKTOHA UCCAEAOBAHHBIX BOAOeMOB cocTaBasdau Chlorophyta, Bacillariophyta n
Cyanoprokaryota. Ha ux pAoato nmpuxopuaoch 79,4% oO1iero umcara HaWAEHHBIX
BupOB. OTpensl Euglenophyta u Streptophyta BkAtouaan mo 11 BUAOB Ka’KABIU,
Dinophyta — 7, Cryptophyta — 2 u Chrysophyta — 1 Bup (Taba. 1).

HauboAbIINM KOAWYECTBOM BUAOB IIpeAcTaBAeHBI Kaacckl Chlorophyceae —
51 Bup, Bacillariophyceae — 27 u Hormogoniophyceae — 16 Bupo0B. ITopgakamy,
IpeoOAAAQIONIUME II0 YUCAY BHAOB, ObIAM Sphaeropleales (46 BupoB), Chlorella-
les u Euglenales (o 11 BupoB), Chroococcales, Desmidiales u Cymbellales (mo 10
BupoB), Nostocales (9), Naviculales (8), Oscillatoriales (7) u Fragilariales (5 Bu-
AOB). K 4MCAy BeAyIIUX CeMeUCTB OTHOCUAUCE Scenedesmaceae (27 Bup0B), Eug-
lenaceae (11), Selenastraceae (9), Desmidiaceae (8), Oscillatoriaceae (7), Chlorel-
laceae, Hydrodictyaceae, Cymbellaceae u Naviculaceae (1o 6 BHAOB), a Takke
Anabaenaceae, Fragilariaceae u Oocystaceae (mo 5 BupoB). Beaymumu popaMu
owiau Desmodesmus (Chodat) An et al. (11 BupoB), Cosmarium Corda ex Ralfs (7),
Oscillatoria Vaucher ex Gomont u Navicula Bory (1o 6 BupoB), Anabaena Bory ex
Bornet et Flahault u Trachelomonas Ehrenb. (mo 5 Bupa0B), Monoraphidium
Komark.-Legn. u Acutodesmus (E. Hegew.) P. Tsarenko (o 4 Bupa), Microcystis
Kiitz. ex Lemmerm. u Pediastrum Meyen (1o 3 BUAQ).

PacnipepeneHnre TAQHKTOHHBIX BOAOPOCAEN TI0 y4acTKaM 03eP, OTAUYAIOIUM-
CSl TI0O UHTEHCUBHOCTU OCBEIeHus, OBIAO HeEpaBHOMEpPHBIM. B wacTHOCTH, B 3a-
poCAsIX OOHaApy>keHO OOAbIllee KOAWYECTBO BUAOB (puTonmraHKTOHa (141 Bua,
NIPEACTAaBAEHHBIN 143 BHYTPUBUAOBBIMU TaKCOHAMHU, U3 7 OTAEAOB, 11 Kaaccos,
25 IOpsIAKOB, 32 ceMelCTB U 74 POAOB), 4eM Ha OTKPHITHIX ydacTKax (129 BupOB,
npepcTaBAeHHBIX 130 BHYTPUBHAOBBIMU TaKCOHaMHU, U3 8 OTAEAOB, 12 Kaaccos,
26 nopsapkos, 39 cemericTB 1 70 popoB). Ha o60oux ydyacTKax o3ep OCHOBY BHUAO-
Boro 6oraTcTBa (puTonAaHKTOHA cocTaBAsiau Chlorophyta (41,9 u 40,4% ob61iero
KoandecTBa BUAOB), Bacillariophyta (18,6 u 24,8%) u Cyanoprokaryota (17,8 u
17,0%). Ha OTKpBITBIX yU4acTKaX AOAS 3TUX OTAEAOB COCTaBAdAa 78,3%, a B 3apoc-
Aax — 82,2%. CaepyeT OTMETUTD, UTO B 3aPOCASIX BKAAA AUATOMOBBIX BOAOPOC-
A€l B 0OIljee KOAMYECTBO BHAOB OBIA BBIIIE, UeM Ha OTKPBITHIX ydacTKax O3ep
(cm. Taba. 1).

Ha oboux y4acTKax o3ep HauOOABIIUM KOAWYECTBOM BHAOB IPEACTABACHBI
kaaccel Chlorophyceae (44 Bupa Ha OTKPBITHIX yUyacTKax U 48 — B 3apocadax), Ba-
cillariophyceae (14 u 26) u Hormogoniophyceae (13 u 15). OpHaKO B 3apOCASIX
Knaacc Bacillariophyceae BKAIOYaA 3HAUUTEABHO OOABIIIee KOAMYECTBO BHUAOB IIO
CPaBHEHMIO C OTKPHITHIMU y4aCTKaMH.
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1. KosimuecTBO BHIOB (BHYTPUBHUIOBBIX TAKCOHOB) BOAOPOC.Ieil HA Pa3HbIX y4acTKax
o3ep r. Knepa

OTpeAbl ‘ OTKpEBITBIE YUYAaCTKUA ‘ 3apocau B nerom
Cyanoprokaryota 23 27 26
178 170 16,6
Euglenophyta 9 9 11
7,0 64 71
Chrysophyta 1 RS e
038 07 0,6
Bacillariophyta 24 35(36) 36(39
18,6 24,8 230
Dinophyta 7 5 7
54 36 4,5
Cryptophyta 2 — 2
L5 13
Chlorophyta 54(59) 5758) 62(63)
419 40,4 3938
Streptophyta 9 10 11
70 71 71
Bcero 129(130) 141(143) 156(158)
100 100 100

[TpuMeyaHue. Hap 4epToii — KOAMYECTBO BUAOB B aOCOAIOTHOM BBIPpA’KE€HUH, I10A YePTOU — TO
ke B %. B ckobKax ykazaHO KOAMYECTBO BHYTPUBUAOBBIX TAKCOHOB C YIETOM TeX, KOTOPBIE COAEPIKAT
HOMEHKAATYyPHBIA THI BUAQ.

Ha OTKPBITBIX y9acTKax 03€p M B 3aPOCASX B UMCAO BEAYIITUX BXOAUAU Te JKe
opsIAKU BopOpocAei: Sphaeropleales (40 u 43 Buaa), Chlorellales (10 u 9), Chro-
ococcales (10 u 9), Euglenales (9 u 9), Desmidiales (9 u 8), Nostocales (8 u 9),
Cymbellales (5 u 10), Oscilatoriales (5 u 6), Fragilariales (5 u 5) u Naviculales (4 u
8). B To ke BpeMs oOpalllaeT Ha cebs1 BHUMaHUe TOT (PaKT, UTO B 3aPOCASIX IOPSIA-
ku Cymbellales u Naviculales mpeacTaBA€HBI B ABa pa3a OOABIINM KOAMYECTBOM
BHAOB, YeM Ha OTKPBITHIX yYacTKax.

Ha o6oux y4yacTKax 03ep B UACAO BEAYIIUX CeMEeNCTB BXOAUAU Scenedesma-
ceae, Euglenaceae, Selenastraceae, Desmidiaceae, Chlorellaceae, Oscillatoria-
ceae, Hydrodictyaceae u Fragilariaceae. [Ipu 3TOM mIepBble 4eThIpE PAHTOBBIX
MecCTa 3aHUMaAU OAHU U Te JKe ceMeHNCTBa. TOABKO Ha OTKPBITHIX yY9acTKaxX B YMC-
AO BEAYIIUX BXOAUAU ceMelcTBa Anabaenaceae u Oocystaceae, a B 3apOCAIX —
ceMerictBa Naviculaceae u Cymbellaceae (Taba. 2).

N na OTKPBITBIX Yy49aCTKaX O3€p, XU B 3dPOCASIX B YHCAO BEAYIINX BXOAUAU Te

>Ke POABI Bopopocaer. OAHAKO TOPSIAOK UX PACIIOAOIKEHUS 10 PAHTOBLIM MeCcTaM
OoTAMYAACs. TOABKO IIEPBOe, AEBATOE U AECSITOE PAHTOBBIE MeCTa 3aHUMAaAU OAHU
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2. PanroBble MecTa, 3aHMMaeMble BeAyIIUMHU ceMeiicTBaMH BOJOPOC/Ieil Ha pa3HbIX
yuyacTkax o3ep r. Kuesa

CemeiicTBa OTKpBITEIE YYaCTKU 3apocan
Scenedesmaceae 1 (22) 1 (26)
Euglenaceae 2 (9) 2 (9)
Selenastraceae 3 (9) 3 (8)
Desmidiaceae 4 (9 4 (6)
Chlorellaceae 5 (6) 9 (9)
Oscillatoriaceae 6 (9) 5 (6)
Hydrodictyaceae 7 (9) 6 (6)
Fragilariaceae 8 (9) 10 (9)
Anabaenaceae 9 (9 —
Oocystaceae 10 (4) —
Naviculaceae — 7 (6)
Cymbellaceae — 8 (6)

[IpuMedaHHe. «——» — CeMEHCTBO HE BXOAUT B YHCAO BEAYIWX. 3A€Ch M B TabA. 3: B CKOOKax

IIPUBEACHO KOANYECTBO BUAOB BOAOpOCAeﬁ.

U Te JXe pOoABl Bopopocaer. Hamboaee CUABHO pa3AMYaAMCh PAHTOBBIE MeCTa
poaa Navicula, KOTOPBEIM Ha OTKPBITBIX y4aCTKaX O3€p 3aHUMAaA AMIIbL BOCBMOE
PaHroBoe MecTO, a B 3apOCASIX — BTOpoOe (TabA. 3).

TakcoHOMHYECKasi CTPYKTypa (PUTOMAGHKTOHA Ha OTKPBHITHIX y9aCTKax 03ep
¥ B 3aPOCASX XapaKTepu30BaraCh BLICOKOM CTEIIEHBIO CXOACTBA, O YeM CBUAETE-
ABCTBYIOT 3HadeHU KO3((UIlMeHTa paHroBOM Koppeadnuun KeHpdAa, paccum-
TAHHOI'O 110 BeAyIIUM ceMelicTBaM (1 = 0,73) u BepaymimM popam (t = 0,73).

Boasbliasg 4acTb BUAOB BOAOPOCAEN, HAUACHHBIX B 03epax I. Kuesa, BcTpeuda-
Aack pepko. Tak, yactora BcTpedaeMocTu 104 BUAOB, HaA€HHBIX Ha OTKPBITHIX
yuacTkax, 1 107 BUAOB, OOHAPY’KEHHBIX B 3aPOCAAX, COCTaBAdAa < 20%, a 16 u 27
BUAOB, COOTBETCTBEHHO, — > 21 11 <40%. V1 Ha OTKPBITHIX YYaCTKaX, U B 3aPOCAIX
AOBOABHO 4acTo (B 5—6 03epax) BCTpPeUarOCh AUIIL CeMb BUAOB BOAOPOCAEH —
Aphanizomenon flos-aquae (L.) Ralfs (coorBeTcTBenHO 54,5 11 45,4%), Dictyospha-
erium pulchellum Wood (54,5 1 45,4%), Chlamydomonas sp., Tetraedron minimum
(Bréb.) Hansg., Snowella lacustris (Chodat) Komadrek et Hinddk, Monoraphidium
contortum (Thur.) Komdérk.-Legn. u M. griffithii (Berk.) Komark.-Legn. (1o 45,4%
Ha oboux yvacTkax). Hanboaee gacto (B 8—9 o3epax) U Ha OTKPBITBIX y4acCTKaX,
1 B 3apocCAsx BcTpedaacsa Trachelomonas volvocina Ehrenb. (72,7 u 81,8%), a Ha
OTKPBITBIX ydacTKax — Kpome Toro, Synedra acus Kiitz. (63,6%) u Desmodesmus
communis (E. Hegew.) E. Hegew. (63,6%).

Bra0BOI cOCTaB IAQHKTOHHBIX BOAOPOCAEH Ha Pa3HBIX y4acTKaxX 03ep Xapak-
TEPU30BaACSI O4eHb OOABIINM CXOACTBOM (KDO 84%). Ilpu sTom HambOoAbllIee
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3. PanroBbie MecTa, 3aHUMaeMble BeAYLIMMH POAAMH BOIOPOCJIei Ha Pa3HbIX
yuyacTkax o3ep r. Kuesa

Popbl \ OTKpHITHIE YIaCTKH \ 3apocau
Desmodesmus (Chodat) An et al. 1(9) 1(11)
Oscillatoria Vaucher ex Gomont 2 (9) 3 (9)
Anabaena Bory ex Bornet et Flahault 3 (9) 4 (9)
Cosmarium Corda ex Ralfs 4 (9) 5 (9)
Trachelomonas Ehrenb. 5 (9) 6 (4)
Monoraphidium Komark.-Legn. 6 (4) 7 (4)
Acutodesmus (E. Hegew.) P. Tsarenko 7 (4) 8 (3)
Navicula Bory 8 (3) 2 (6)
Microcystis Kiitz. ex Lemmerm. 9 (3) 9 (3)
Pediastrum Meyen 10 (3) 10 (3)

CXOACTBO YCTQHOBAEHO Me>KAY BHAOBBIM cocTaBoM Cyanoprokaryota (KOO
89%), Chlorophyta (88%), Streptophyta (84%) u Dinophyta (83%). Heckoabko Me-
HBIIIUM CXOACTBOM OTAMYAACHA BUAOBOM cocTaB Euglenophyta (78%) u Bacillario-
phyta (75%).

CpaBHeHHe BUAOBOTO COCTaBa (PUTONAAHKTOHA, Pa3BUBAIOIIETOCS Ha Pa3HbIX
y4acTKax 03ep, C UCIIOAB30BaHHUEM MEeTOAA Mep BKAIOYEHHS IIOKa3aAo, 9YTO B 3a-
POCASIX BCTpedarach OOABIIAS YacTh BUAOB IAQHKTOHHBIX BOAOPOCAEMN, BEreTHU-
PYIOLIUX Ha OTKPHITEIX yyacTKax (K 88%). B TO ke BpeMs Ha OTKPBITBIX Y4aCTKaxX
HaWAEHO HECKOABKO MeHbllle BUAOB (DUTONAQHKTOHA, Pa3BUBAIOIIErocs B 3apOcC-
rax (K 80%). I'lpu aToM B 3apocassx OOHapy>KeHBI ITOUTH Bce BUABL Bacillariophyta
(K 96%), Cyanoprokaryota (K 91%), Chlorophyta (K 91%) 1 OoAbIIIas 4acTb BUAOB
Streptophyta (K 80%), Euglenophyta (K 78%) u Dinophyta (K 71%), BcTpeuato-
IIMXCS Ha OTKPBITBEIX y4acTKax 03ep. Ha OTKPBITHIX yuyacTKaxX HaMAEHBI BCE BUABI
Dinophyta (K 100%), 3aperucTpupoBaHHBIE B 3aPOCASIX, M OOAbIIIasg YaCTh BUAOB
Streptophyta (K 89%), Cyanoprokaryota (K 88%), Chlorophyta (K 86%) u Eugle-
nophyta (K 78%). OpHaKO cAeAyeT OTMETUTD, YTO TOABKO UyTh OOABIIIE IIOAOBUHEI
BUAOB AMATOMOBBIX BOAOPOCAEU, HAUACHHBIX B 3aPOCAAX, OBIAM OOHAPY KEeHBI Ha
OTKPHBITEIX yuacTKax 03ep (K 61%). TOABKO Ha OTKPBITHIX y4acTKax 03ep oOHapy-
>KeHOo 16 BupAOB Bopopocael. Cpean Hux mecTb BupoB Chlorophyta u no ABa Bupa
Cyanoprokaryota, Euglenophyta, Dinophyta, Cryptophyta u Streptophyta. Aunrs
B 3aPOCASIX HaWAEHO 28 BUAOB BOAOPOCAEH, TPEACTABAEHHBIX IIPEUMYIIeCTBEHHO
Bacillariophyta (14 BupoB), a Takxe Chlorophyta (8), Cyanoprokaryota (3), Eug-
lenophyta u Streptophyta (1o 2 Buaa). BaxkHo nnopuepKHYTh, 4TO 18 BUAOB BOAO-
pocaet popoB Calothrix C. Agardh ex Bornet et Flahault (Cyanoprokaryota),
Cymbella C. Agardh, Encyonema Kiitz., Gomphonema (C. Agardh) Ehrenb., Coc-
coneis Ehrenb., Pinnularia Ehrenb., Navicula, Gyrosigma Hassall, Nitzschia Has-
sall u Epithemia Bréb. (Bacillariophyta) u Cosmarium (Streptophyta), HalipAeHHBIX
TOABKO B 3@POCASIX, OTHOCATCS K O€EHTOCHBIM (B IIMPOKOM CMBICAE) OpraHU3MaM.
ChaepyeT MOAYEPKHYTH, YTO BUABI BOAOPOCAEM, 3aperduCcTpUpOBAaHHBIE B TOAIIE
BOABI TOABKO Ha OTKPBITBIX YU4aCTKaX UAU TOABKO B 3aPOCASIX, BCTPEYAAUCh PEAKO
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1 B HEOOABIIIOM KoAMuecTBe. HacToTa ux BCTpedaeMocTu Obira HUKe 20%, a
BKA@A B OOIIYIO YMCAEHHOCTb U GHMoMaccy (puTtonraHkToHa — MeHee 10%.

AOMUHUPYIOIUN KOMIINEKC IIAAGHKTOHHBIX BOAOPOCAEN IpepcTaBAaeH 40 Bu-
pamMu. Cpepn HuUX 17 BUAOB OoTHOCATCS K 0TAeAy Cyanoprokaryota, 8 — Chloro-
phyta, 6 — Bacillariophyta, 5 — Dinophyta, 2 — Streptophyta u nmo 1 Bupay — K
otperaM Euglenophyta m Chrysophyta. Ha OTKpPBITEIX y4acTKax O3€p B COCTaB
AOMMHAHTOB BXOAUAO 32, @ B 3apocAgax — 36 BUAOB. Ha pasHBIX yuacTKax o3ep
KOMIIAEKC AOMUHUPYIOINUX BUAOB (DUTONMAQHKTOHA XapaKTEePU30BaACsad O4eHb 00-
AbIuM cxopcTBoM (KDO 88%). Hauboaee 4acToO B TOAIIIE BOABI OOCAEAOBAHHBIX
o3ep AoMuHUpPOBaAm Snowella lacustris, Microcystis pulverea (Wood) Forti
emend. Elenkin, Oscillatoria amphibia J. Agardh ex Gomont, O. planctonica
Wolosz., O. pseudogeminata G. Schmid, Aphanizomenon flos-aquae (Cyanopro-
karyota), Trachelomonas volvocina (Euglenophyta), Aulacoseira granulata (Eh-
renb.) Simonsen (Bacillariophyta), Ceratium hirundinella (O. Miill.) Bergh, Peridi-
nium aciculiferum Lemmerm., Peridiniopsis quadridens (F. Stein) Bourr. (Dinop-
hyta) u Chlamydomonas sp. (Chlorophyta). ToABKO Ha OTKPBITBIX yYaCTKaX AOMU-
Huposaru Microcystis wesenbergii (Komdrek) Komarek, Chroococcus limneticus
Lemmerm. u Apyrue TUIIWYHO IIAGHKTOHHBIE OPraHMU3MBbI, TOIAQ KaK TOABKO B 3a-
pocaax — Tabellaria flocculosa (Roth) Kiitz., Cymbella lanceolata (Ehrenb.)
Kirch. u Cosmarium punctulatum Bréb., oTHOcsMecss K OEHTOCHBIM (B IIMPOKOM
CMBICAE) opraHu3MaM. B 3apocadax yacToTa AOMUHHMpPoOBaHUs Snowella lacustris,
Trachelomonas volvocina, Dinobryon divergens O.E. Imhof, Chlamydomonas sp. u
Eudorina elegans Ehrenb. 6b1Aa BEIIIIE, YeM Ha OTKPBITBEIX ydacTKax 03ep. B To ke
BpeMs Ha OTKPBITEIX y4YaCcTKaxX dYacToTa AOMHMHHUpPOBaHUS Aphanizomenon
flos-aquae, Ceratium hirundinella n Peridiniopsis quadridens ObiAa BHIIIIE, YeM B
3aPOCASIX.

YTo KacaeTcsi KOAMYECTBEHHBIX TTOKa3aTeAed Pa3BUTHS BOAOPOCAEH, TO OHU
KOAeDaACh B OUeHb IITMPOKUX IIpeperax. Tak, Ha OTKPBITBIX y4acTKax o3ep 00-
11asi YUCA€HHOCTb MMA@HKTOHHBIX BOAOPOCAEU BapbupoBara oT 4205 po 553 710
TBIC. KA/AMS. TIpakTUUYECKH BO BCEX OOCAEAOBAHHBIX BOAOEMAax €e OCHOBY CO-
CTaBASIAU CUHe3eAeHBIe (B cpepHeM 81,1%) 1 ToapKO B 03. [TupOupHaA — 3eAeHble
Bopopocau (77,8%). 3HaueHusa uncAeHHocTH Cyanoprokaryota M3MeHSIAMCH OT
291 a0 532 080 ThIC. KA/AM3 (B cpearem 167 637 Twic. KA/aM3). Bropoe mecTo mpu-
HAAAEKAAO 3eA€HBIM BOAOPOCASIM. VX BKAGA B OOIIYIO YMCAEHHOCTE (DUTOTIAQHK-
TOHA B CpepHeM cOCTaBAIA 16,4%, a ee aOCOAIOTHBIE 3HaUEHUS BapbUPOBAAU OT
444 po 20 850 ThIC. KA/AMS3, B CpepAHEM COCTaBAsAS 5458 ThIC. KA/AMS, BKAaA BOAO-
pOCAel, OTHOCAIINXCSA K ADYTHUM OTAeAaM, B OOITYIO YMCA€HHOCTb (DUTOIIAQHKTO-
Ha B 1IeAOM He npeBbiiian 3,0%, a ee aOCOAIOTHBIE 3HAUEHUS U3MEHSIAUCH OT 12
A0 1890 ThIC. KA/AMS.

Pacnpeapenrenune 6momMacchl PUTOMAGHKTOHA TAK)Ke OBIAO OUYEHb HepaBHOMeEP-
HBIM. Ha OTKPBITBEIX yYacTKax o3ep oOllag 6roMacca IAaHKTOHHBIX BOAOPOCAEN
u3MeHsinachk oT 2,107 po 23,039 mr/am3. OcHOBY OMOMaAcCCH], TaK >Ke KakK M 4YucC-
AeHHOCTH, cocTaBasdau Cyanoprokaryota. Mix Bkaap B oOIIyr0 6uomMaccy (puro-
TIAQHKTOHA B CPeAHEeM COCTaBAIA 35,7%. AOCOAIOTHBIE 3HaUeHMS OMOMAaCCHl CU-
HEe3eAeHBIX BOAOPOCAei BapbupoBaau oT 0,020 ao 16,621 mr/am® (B cpeanem
4,881 mr/am3). Bropoe mecTo mo 6roMacce 3aHMMAaAM 3eAeHBIE BOAOPOCAH. Mx
BKA@A B CPEAHEM COCTaBASA 25,5%, a abCOAIOTHBIE 3HaueHMs 01oMacchl Koaeba-
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Aack ot 0,154 po 7,263 mr/am? (B cpeanem 1,993 mr/am3). TpeTbe MECTO MIPUHAA-
A€’Kano AMHO(UTOBBIM BOAOPOCAIM (B cpepHeM 25,1%). Buomacca Dinophyta xo-
Aebanack ot 0,059 a0 8,446 mr/am3 (B cpearem 2,702 mr/am3). Bkaap BOAOpOCAeid
U3 APYTHX OTAEAOB B OOIIyI0 O6MOMAacCy (PUTONAQHKTOHA B IJEAOM COCTaBASA
13,7%, a ee aBCOAIOTHBIE 3HAYeHHS M3MeHSIAUCH oT 0,006 A0 1,640 mr/am3.

B 3apocasix BBEICIIIX BOAHBIX PACTEHUU paclpeAereHe KOAMUYeCTBEHHBIX T10-
KaszaTeAreld pa3sBUTUS MAQHKTOHHBIX BOAOPOCAEN TaKKe OBIAO OUeHb HepaBHO-
MepHBIM. Tak, 00Iass YUCAE€HHOCTH (PUTOMAAHKTOHA HM3MeHsAach oT 1580 ao
455 420 Teic. KA/AM3. Tak jKe Kak U Ha OTKPBITHIX y4aCTKaX 03ep, OCHOBY YMCAEH-
HOCTHU B OOABIIMHCTBE cAydaeB cocTraBasiau Cyanoprokaryota (B cpepreM 81,6%)
U TOABKO B 03. [TuAOUpPHa — 3eAeHble BOAOPOCAU (48,7%). AGCOAIOTHLIE 3HaUe-
HUS YUCACHHOCTU CUHE3eAeHBIX BOAOPOCAEN KoAebaauch oT 166 po 443 000 TrwIC.
KA/aM3 (B cpepreM 93 304 TeIC. KA/AM3). BTOpoe MeCcTo IpHUHAAAEKAAO 3EACHBIM
BOAOPOCASIM (B cpepHeM 12,4%). Hucaennocts Chlorophyta uameHnsaachk ot 192
A0 11 970 TeIC. KA/AM? (B cpearem 3243 Teic. KA/AM3). BKAaa BOAOPOCAEH U3 ADY-
TUX OTAEAOB B OOIIYIO YMCA€HHOCTh (PUTONAAHKTOHA B IIeAOM He IpeBbIlIan 6%,
a ee aBCOAIOTHBIE 3HAUYEHUS U3MEHSAUCH OT 9 A0 3210 TBIC. KA/AMS.

Pacnpeaerenme 6uoMacchbl PUTONAGHKTOHA B 3aPOCASIX BBICIITUX BOAHBIX pac-
TEHUM TaK>ke OLIAO OYeHb HepaBHOMEpPHBIM. Tak, o0Iijasg Oumomacca IAAHKTOH-
HBIX BOAOPOCAEHN m3MeHsiaach ot 0,640 po 16,675 mr/am3. Ee 0OCHOBY COCTaBASIAM
Cyanoprokaryota (B cpepteM 39,8%). AGCOAIOTHEBIE 3HaUEeHUSI OMOMAcChl CUHe3e-
AEHBIX BOAOpOCAei BapbupoBaru or 0,012 ao 9,580 mr/am® (B cpeanem
2,199 mr/am3). Bropoe MecTo 3aHMMAaAM 3eAeHble BOAOPOCAH (B cpepHeM 27,7%).
Buomacca Chlorophyta cocraBasaa 0,037—3,717 mr/am3 (B cpeaHem
1,085 mr/am3). Tperhe MecTO npuHapAekanro Bacillariophyta (B cpeanem 12,8%).
BroMacca AMaTOMOBEIX BOAOPOCAel maMeHsiaach oT 0,036 po 2,742 mr/am3 (B
cpeareMm 0,518 mr/am3). Ha AOAIO AMHOHUTOBLIX BOAOPOCAEH B CPpeAHEM TIPUXO0-
AUAOCH AUIIB 7,2%. AOCOAIOTHBIE 3HaUeHUsI UX OmoMacchl BapbupoBasu oT 0,059
A0 1,323 mr/am3 (B cpeanem 0,287 mr/am3). BKaaa BOAOPOCAEH U3 ADYTHX OTACAOB
B 001I1yI0 OMoMaccy (PUTONMAQHKTOHA He IpeBbIan 12,4%, a abCoAIOTHBIE 3Haue-
HHS UX 6uoMacchl uaMeHaAuch oT 0,005 po 0,750 mr/amS3.

CpaBHUTEABLHBIM aHAAW3 TMOAYYEHHBIX AQHHBIX ITTOKA3aA, 9TO Ha OTKPBITHIX
y4acTKaxX o3ep KOAMYeCTBEHHbIEe IIOKa3aTeAU Pa3BUTHS (DUTONAAHKTOHA OBIAU
3HQUUTEABHO BHIIIE, UEM B 3aPOCASIX BBICIIIMX BOAHBIX pacTeHUMU. Tak, Ha OTKPbI-
TBIX y4aCTKaX CpepHUe 3HaueHMs YUCA€HHOCTHU IIAAHKTOHHBIX BOAOPOCAel B 1,8
pas3a MOpeBBIIIAAW AHAAOTHMYHBIE IIOKA3aTEeAUW B 3aPOCAAX (COOTBETCTBEHHO
175 049 u 97 172 Thic. KA/aM3). Takoi ke XapaKTep paclpeAeAeHUsT YUCACHHO-
CTU (PUTONNAHKTOHA HAOAIOAAAW U B Ka’KAOM U3 00CAepAOBaHHBIX 0o3ep. Ha or-
KPBITBIX yYaCTKaX 3HaUeHUd YNCA€HHOCTH IINAaHKTOHHBIX BOAOPOCAEN IIPEeBHIIIa-
AU @HAAOTHUUYHBIE TTIOKa3aTeAH B 3apocAaax B 1,2—15,7 paza. HauboabIas pasuuiia
oTMeueHa B o3epax AamazHoM (B 15,7 paza) u Coaneunom (B 7,0 paza) (puc. 1).

[Tpu 3TOM Ha OTKPBITHIX ydacTKaxX CpeApHssS 4uMcAeHHOCTh Cyanoprokaryota
OBIAQ BBIIIE, 4eM B 3apocagax noutu B 1,8 pasa, Euglenophyta — B 4,2, Chryso-
phyta — B 2,5, Chlorophyta — B 1,7 u Streptophyta — B 1,3 pa3za. Hauboaee cu-
ABHO (B 7,2 pasa) pasAn4arUCh CpepHUe 3HadYeHUs YucAeHHocTH Dinophyta (195
n 27 THIC. KA/AMS, COOTBETCTBEHHO Ha OTKPBITBIX yYaCTKaX W B 3apOCAsx). [1pea-
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Osepa

1. OOmas 9uciIeHHOCTh (PUTOIUIAHKTOHA Ha Pa3HBIX ydacTkax o3ep r. Kuesa. 3neck u Ha puc. 2: / — Bep0-
Hoe; 2 — WMopnanckoe; 3 — Cunee; 4 — Conneunoe; 5 — AnmasHoe; 6 — LlenTpansHoe; 7 — Bripiina; §
— Hopnanckoe; 9— Bep6roe; /0 — I'omy6oe; /] — IundupHa; 0 — OTKPBITBIE yUaCTKHU, 3 — 3apPOCIIH BbI-
cmmXx BOAHBIX pacTenui (Typha angustifolia— ozepa Ne 1,2, 11, Phragmites australis — o3epa Ne 3—10).

craBuTean Cryptophyta B 3apocadax He oOHapy>keHEL. B To >ke BpeMsa oOpaijaer
Ha cebsg BHUMaHUe TOT (PaKT, UTO B 3aPOCAIX CPeAHsSs YUCAeHHOCTH Bacillario-
phyta (473 Thic. KA/AM3) GbIAa B 1,7 pa3a BBIIIE, YeM Ha OTKPHITHIX yYacTKaX 03ep
(283 ThIC. KA/AM3).

Te >ke 3aKOHOMEPHOCTU OTMEUYEHBI U B pacpepAeAeHN 61oMacChl MAQHKTOH-
HBIX BOAOPOCAEH. Tak, Ha OTKPBITHIX yYacTKaxX ee CpeAHHe 3HaueHus B 2,4 paza
TIPEeBBIIIaAM aHAAOTUYHBIE IIOKA3aTeAM B 3apoCAsX (cooTBeTcTBeHHO 10,475 u
4,338 mr/am3). To ke HAaOAIOAAAM U B Ka’KAOM U3 0OCAGAOBAHHBLIX o3ep. Ha oT-
KPBITBIX yYaCTKaX M B 3apoOCAsdX OuoMacca (PUTONAAHKTOHA pa3AMdYarach B
1,2—16,0 paza. Hauboarblme pazanuyus HaOAIOAaAM B 03epax CoaHeyHoM (B 16,0
paza), AamaszHoMm (B 9,3 pasa) u BepoHoMm (B 6,2 paza) (puc. 2).

CaepyeT NMOAUEPKHYTD, UTO IIPH 9TOM Ha OTKPBITBHIX y4acTKaX CPeAHss 6uo-
macca Cyanoprokaryota ObIAa BEIIIE, YeM B 3apOCAAIX, B 2,2 pa3a, Euglenophyta
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2. O6mast Gmomacca HUTOIUTAHKTOHA HA Pa3HBIX ydyacTkax o3ep r. Kuesa.

— B 3,2, Chrysophyta — B 1,3, Chlorophyta — B 1,8 u Streptophyta — B 1,9 pasa.
Hamboabmas pasnuiia (B 9,4 pasa) oTMedeHa MeKAY CPEAHUMM 3HauYeHUSIMU
o6uomacchl Dinophyta Ha OTKpBITBIX ydacTKax (2,702 mMr/am3) m B 3apOCAsiX
(0,287 Mr/am3). VICKAIOUEHHE COCTABASIAU AMIIL AMATOMOBLIE BOAOPOCAH, CPEA-
HUe BeAMYWHBI GMOMACCHl KOTOPHIX B 3apocasx (0,518 mr/am?) 6eiam B 1,5 pasa
BBIIIE, YeM Ha OTKPHITHIX ydacTKax (0,339 mr/am3).

BaskHO OTMETHTD, 9YTO 3aPOCAM BBEICIIHX BOAHLIX PACTEHUMN BAUSIAM HE TOABKO
Ha paclpejpeAeHre YUCAeHHOCTHU U 61oMacchl (PUTONMAAHKTOHA, HO U Ha €ro oyH-
KIMOHaAbHBIE XapaKTEePUCTUKY, B IIEPBYIO OYepeAb Ha MHTEHCHUBHOCTH (DOTO-
cuHTes3a. B XOA€e IIPOBEACHHBIX DKCIIEPUMEHTOB YAAAOCH YCTAHOBUTH, YTO HaA OT-
KPBITBIX y4acTKaX o3ep (PU3MOAOrHYecKas aKTHUBHOCTb (PUTONAAHKTOHA ObIAA
3HQUUTEABHO BEIIIE, YeM B 3apocAsix (puc. 3). [Ipu 3ToM B 3apOoCAsX, IO CpaBHe-
HUIO C OTKPBITBIMU y4aCTKaMW, UHTEHCUBHOCTE (DOTOCUHTE3a AUOO PE3KO CHU-
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>Kanach (B 9,5 u 5,4 paza) (puc. 3, 6, ), Au60 npoiiecc QOToCUHTE3a BOOOIIEe He
peructTpupoBaiscs (puc. 3, a, ¢, 0).

VHTepecHO OBIAO TaKIKe IPOCAEAUTH ITIOBeAeHNe (DUTOIINAHKTOHA IIPU €T0 IIe-
peMellleHUU C OTKPBITHIX YYaCTKOB B 3aPOCAU U HAaOOOPOT, — U3 3apOCAel Ha
y4acCTKU 03ep, CBOOOAHBIE OT MakpoduToB. [Ipm mepemenieHMn INAHKTOHHBIX
BOAOPOCAEM C OTKPBITBIX YY4aCTKOB B 3apOCAM MHTEHCUBHOCTH (DOTOCHHTE3a
AnbO pe3Ko CHUXKaAach (HanpuMmep, B 6,7 u 10,7 paza — B 3apocaax Typha angus-
tifolia B o3epax LlenTparbHoMm u MopaaHCKOM, COOTBETCTBEHHO) (puc. 3, a, 6),
AubO Ipoliecc NoTpebAeHNsT KUCAOPOAA IIPEeBAAUPOBAA Ha) ero IPpoAyKIInel (Ha-
npuMep, B 3apocasx Phragmites australis) (puc. 3, 6, 2, 0). AOBOABHO HEOKHAAQH-
HBbIe Pe3YAbTATHI OBIAU IIOAYUYEHBI IPU IlepeMellleHUn (ODUTONAAHKTOHA U3 3apoC-
A€l Ha OTKPBITHIE YYACTKH 03€ep. B Bope, 0TOOPAHHOM B 3aPOCAX, IPU AOCTATOY-
HOM OCBeIleHuUu Ipollecc (GPOTOCHUHTE3a (PUTONAAHKTOHA BO300HOBASACHA
(puc. 3). Tak, B 03. LleHTparbHOM IpU HepeMellleHNn (PUTOMAaHKTOHA M3 3apocC-
Aelrt Phragmites australis Ha OTKPBITBIM YY4aCTOK ero (pOTOCUHTEeTUYECKAasd aKTUB-
HOCThb YBEAWUMAACh B 5,8 paza, a PUTONAAHKTOHA U3 3apocael T. angustifolia B
03. Moppauckom — B 3,1 paza (puc. 3, 0, g).

Ob6cydcOenue pe3yabmamos uccaedosanul

Takum oOpasoM, BBIIIE U3AOKEHHBIE AQHHBIE CBHUAETEABCTBYIOT O TOM, YTO
pacnpepeAreHre NAAHKTOHHBIX BOAOPOCAEH IO y4acTKaM 03ep HepaBHOMepHO. B
3apOoCAsIX OOHAPY’KEeHO OOABIIIEe KOAUYECTBO BUAOB (DUTOIMAAHKTOHA, YEM Ha OT-
KPBITBHIX yUacTKaX. Te j)Ke 3aKOHOMEePHOCTH HAaOAIOAAAU U IIPU U3YUEeHUU paclipe-
AEAEHUS TAaHKTOHHBIX BoAOpocAel B MosxkatickoM [12, 13], Kpemenuyrckom [15,
16] u PeibuaCcKOM [14] BOAOXpAHUAUIIAX, @ TAK)Ke B BOAOEMAX APyroro Tuia [4].
[Tpu sTOM HamboAblllee BUAOBOE OOraTCTBO (PUTOMAAHKTOHA, IIO CPABHEHMIO C
OTKPBITBIMU YYaCTKaMH, 3aPETMCTPUPOBAHO B PA3PEKEHHBIX 3aPOCASX BBICIINX
BOAHBIX pacTeHui [14—16].

TakcoHOMHUUYECKasas CTPYKTypa (PUTONAAHKTOHA Ha OTKPBITBIX y4acTKaxX 03ep
U B 3aPOCASIX AOBOABHO CXOAHQ, O 4YeM CBHUAETEABCTBYIOT 3HAUeHUs Koadduiu-
€HTa PAaHroBOoU Koppeaanuu KeHasaa, pacCUMTAHHOIO IO BEAYIIUM CeMeUCTBaM
U BEAYILIUM popaM. Pa3amunme COCTOUT B TOM, UTO B 3aPOCASIX BKAAA AMATOMOBBIX
BOAOPOCAEN B 00IIlee KOAMYECTBO BUAOB 3HAUUTEABHO BBIIIE, YeM Ha OTKPBLITHIX
Y4aCTKax.

Bra0BOI cOCTaB IAQHKTOHHBIX BOAOPOCAEH Ha Pa3HBIX y4acTKaxX 03ep Xapak-
TEPU30BAACST OUYEeHBb OOABIINM CXOACTBOM. IIpu 3TOM HamboOABIIIee CXOACTBO yCTa-
HOBAEHO MeXXAY BUAOBBIM cocTaBoM Cyanoprokaryota, Chlorophyta, Streptophy-
ta m Dinophyta. HeCKOABKO MEHBIIIUM CXOACTBOM OTAMYAACS BHUAOBOM COCTaB
Euglenophyta u Bacillariophyta. CpaBHeHNe BUAOBOTO COCTaBa (PUTONAAHKTOHAQ,
pa3BUBAIOIIErocs Ha Pa3HbIX yyacTKaxX 03ep, C HUCIOAB30BAHUEM MeTOoAd Mep
BKAIOYEHHS [TOKA3aA0, YTO B 3aPOCAIX OOUTAaeT OOABIIAd YacTh BUAOB IAAQHKTOH-
HBIX BOAOPOCAEH, BETEeTUPYIOIINUX Ha OTKPBITHIX y4acTKax. B TO JKe BpeMs Ha OT-
KPBITHIX y4aCTKax HaWAEHO HECKOABKO MEHBIIle BUAOB (DUTOIAQHKTOHA, Pa3BU-
BAIOIIErocsd B 3apOCAX. [Ipy 3TOM TOABKO UyTh OOABIIIEe IIOAOBHHEI BUAOB AMATO-
MOBBIX BOAOPOCAEHM, HaMAEHHBIX B 3aPOCASIX, OBIAO OOHApy’KeHO Ha OTKPBLITHIX
ydacTKax o3ep. Ba>KHO MOAUEPKHYTH, YTO MHOT'HE BUABI BOAOPOCAEN, HAUAECHHBIX
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3. nTeHcuBHOCTD (hoTOCHHTE3a DUTOIUIAHKTOHA HA Pa3HBIX ydacTkax o3ep r. Kuesa: a, 6 — LleHTpanbHoe;
6, 2— Hopaanckoe; 0 — BepOHoe; / — OTKPHITbIE y4acTKHU; 2 — 3apOCIIH BBICIINX BOJHBIX pacTeHui (a, 6
— Typha angustifolia; 6, e, 0 — Phragmites australis), 3 — (HUTOIUIAHKTOH OTKPBITHIX YIAaCTKOB B 3apOCIISX
BBICILIMX BOJHBIX PACTCHHIH; 4 — (DUTOIUIAHKTOH 3apOCIIeii Ha OTKPBITHIX Y4aCTKaX.

TOABKO B 3aPOCASIX, OTHOCSTCSI K OEHTOCHBIM (B IIMPOKOM CMBICAE) OpraHU3MaM.
Panee nmpoBepeHHBIE HaMU HCCAEAOBAHUSI CBHUAETEABCTBYIOT O TOM, UTO B obOpac-
TAHUM BBICIINX BOAHBIX PacTeHUMN YaCTOTa BCTPEUAEeMOCTU U/UAU OOUAUE ITUX
BUAOB 3HQUUTEABHO BEIIIE, UM B TOAINE BOABI [28]. B mepByio ouepeab 3TO Kaca-
eTcs TaKuX BUAOB, Kak Cymbella cistula (A. Hempel) Kirchn., Encyonema elgi-
nense (Krammer) D.G. Mann, Gomphonema truncatum Ehrenb., Cocconeis pla-
centula Ehrenb., Navicula tripunctata (O. Miill.) Bory, Epitemia adnata (Kiitz.)
Bréb. u E. sorex (Kiitz.) Bréb. Kak npaBuao, 4acToTa MX BCTPEUYaeMOCTU B oOpac-
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TAHWUM BBICIIMX BOAHBIX PacTeHUM OblAa BEIIIE 50%, @ BKAGA B OOIIIYyIO OMOMaccy
durosnudutroHa — 6oree 25%. B To Ke BpeMs cAepAyeT HOAUEPKHYTH, YTO B OO-
Aee KPYHIHBIX BOAOEMaX, OCOOEHHO B BOAOXPAHHUAMINAX, BUAOBON COCTaB (PUTO-
MIAQHKTOHA B 3aPOCASIX MEAKOBOAHBIX M Ha OTKPBITHIX TAYOOKOBOAHBIX YYaCTKaX
CYIIIeCTBEHHO OoTAndYaeTcs [14].

Ha pa3HBIX ygacTKax 03ep KOMIAEKC AOMUHUPYIOITUX BUAOB (PUTOIAAHKTO-
Ha XapaKTepM30BaACSI OUeHb OOABIINM CXOACTBOM. [Ipy 3TOM TOABKO Ha OTKPHI-
TBIX y4acTKax AOMUHUPOBaAmu Microcystis wesenbergii, Chroococcus limneticus n
ApPyTHe TUIIWYHO IAAHKTOHHBIE OPTaHNU3MBl, TOTAQ KaK TOABKO B 3apocAax — Ta-
bellaria flocculosa, Cymbella lanceolata u Cosmarium punctulatum, oTHOCAIINECS
K OEHTOCHBLIM (B IITUPOKOM CMBICAE) OpraHu3MaM.

Ha OTKpBITBIX ydacTKax 03ep KOAWYeCTBEHHBIe ITOKa3aTeAU pa3BUTHS (PU-
TOIIA@HKTOHA OBIAU 3HAUUTEABHO BHIIIE, YeM B 3aPOCASIX BBICIINX BOAHBIX pacTe-
HUM. Ha OTKPBITHIX y4acTKax CpepHUe 3HaueHUsT YNCA€HHOCTU NAQHKTOHHBIX BO-
popocael B 1,8 pasa mpeBbIIIaAd aHAAOTUYHBIE TTOKA3aTEAU B 3apPOCAsX. Te ke
3aKOHOMEPHOCTH OTMeUYEeHBl U B paclpepeAeHU OMoMacChl IAAHKTOHHBIX BOAO-
pocael. Ha OTKPBITBIX y4aCTKaxX ee CpepHUe 3HaueHud B 2,4 pasa IpeBBIIIaAn
QHAAOTUYHBIE IIOKA3aTEAM B 3aPOCASIX. TOABKO YHCAEHHOCTBH M OMOMacca AMaTo-
MOBBIX BOAOPOCAEH B 3aPOCASIX BBICIINX BOAHBIX PACTEHUMN OBIAM COOTBETCTBEH-
HO B 1,7 1 1,5 pa3a BHIIIle, 4eM Ha OTKPBITHIX y4acTKax o3ep. boaee BrICOKUE KO-
AMYeCTBeHHBIE ITOKa3aTeAn pa3BuTusa Bacillariophyta B 3apocax, o cpaBHEHUIO
C OTKPBITBIMM y4aCTKaMHM, IIOATBEPIKAQIOT U AUTepaTypHBIe AaHHBIE [13].

[ToArydueHHBIE PE3YABTATH B [IEAOM COTAACYIOTCS C AQHHBIMM, UMEIOIINMUCS B
Auteparype. Y Apyrue aBTOpBI OTMEYAIOT, YTO B 3aPOCASIX BBICIIINX BOAHBIX pac-
TEeHUH KOAMYECTBEHHBIE TTOKa3aTeAr Pa3BUTHS (DUTOTIAGHKTOHA M ero (PyHKITUO-
HaAbHAsI aKTUBHOCThL CHMKarorcs [4, 12, 13]. Cpean NpHUYUH, AMMUTHPYIOIIUX
pa3BUTHE TAAHKTOHHBIX BOAOPOCAEH, YKa3bIBAIOT HE TOABKO Ha YXYAIIeHUE
YCAOBHUM OCBellleHUs B 3aPOCASIX BBICIINX BOAHBIX pacTeHu# [13, 18, 31], HO 1 Ha
KOHKYPEHIIUI0O MaKpO(PUTOB U (PUTONAAHKTOHA NPHU NOTPeOAEHUU OUOTE€HHBIX
5AeMeHTOB [4, 26] 1 HeraTUBHOE BAUSHUE X 9K30MeTaOOAUTOB Ha NAQHKTOHHBIE
Bopopocan [4, 30]. BaskHyio poOAb HIPaeT Tak’ke IIAOTHOCTbL 3apocaed [4, 8,
12—16]. OpHako IpoBeAeHHbIe HAaMU MCCAEAOBAHUS CBUAETEABCTBYIOT O TOM,
YTO B T'YCTBIX 3aPOCASX TAA@BHYIO POAb UTpaeT CHU’KeHNe MHTEeHCUBHOCTHU OCBe-
1IeHNs, a He XUMU3M BOABLL. B Boape, 0OTOOpaHHOU B 3apPOCASX, IIPU AOCTATOYHOM
OCBeIlleHUM IpollecC (POoTOCHUHTe3a (PUTONAAHKTOHA BO30OHOBASACS, @ WUHOTAQ
€r0 MHTEHCUBHOCTH ObIAd BBHINIE, YeM Ha OTKPBITHIX y4acTKax o3zep. B To ke
BpeMs, KaK CBUAETEABCTBYIOT AUTEpATypHBIE AaHHEIE [13], AasKe OoAee BEICOKA,
yeM Ha OTKPBITHIX y4acTKax, KOHIeHTpalus ocdopa B 3apOCASIX BBICIIMX BO-
AHBIX PAaCTEeHUU He CTUMYAWPOBaAa MHTEHCUBHOE pa3BUTHE (PUTOMAAHKTOHA C
npeodrapanueM Cyanoprokaryota. XoTsa UMeHHO copepsKaHue ocdopa SBAdIeT-
CsI OAHWM M3 OCHOBHBIX (PAaKTOPOB, AMMUTHUPYIOMNX X pa3Butre. CaepoBaTeAb-
HO, HaOAIOA@eMBIe OTAUUYMS B paclpepeAeHUN (PUTOIAAGHKTOHA B 3aPOCASIX BBI-
CIIMX BOAHBIX PACTEHMM U Ha OTKPBITHIX y4acTKaX 06CAE€AOBAHHBIX O3ep HaIpsi-
MYIO CBS3aHBI C MHTEHCUBHOCTBIO OCBellleHHusA. KpoMe TOro, yMeHbIIIeHIEe KOAU-
YecTBa CBeTa B I'YCTHIX 3aPOCASIX BO3AYIIHO-BOAHBIX PACTEHUMN SBASETCS OCHOB-
HOU IPUYMHOM HapylleHUs nponecca GOTOCUHTe3a (PpUTONAaHKTOHA. CHU KEeHUe
pOoTOCHHTETNUECKON aKTUBHOCTU (PUTOIMAGHKTOHA MOXKET OBITh OAHOU U3 NPU-
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4yrH 00Aee HU3KOTO COAEPIKaHMS PACTBOPEHHOTO KUCAOPOAQ, @ TaK>Ke OOAee BhI-
COKOM KOHIIeHTpallui OMOTE€HHBIX SAEMEHTOB B 3apPOCASIX MO CPaBHEHUIO C OT-
KPBITEIMUA y4aCTKaMH BOAOEMOB. B TO Xe BpeMs, pe3Koe CHUKEeHHEe KOAWYECT-
BEHHBIX TTOKa3aTeAelr pa3dBUTUS TAA@HKTOHHBIX BOAOPOCAEU B 3aPOCASIX SIBASIETCS
OAHOM M3 IIPUYUH YMEHBIIEHUI 3HaUYeHuU pH BOAEI, @ TakKKe KOHIIEHTPAllUuU I'y-
MYCOBBIX BeIeCTB B 3aPOCASIX IIO0 CPAaBHEHUIO C OTKPBITBIMU yYaCTKaMH BOAO-
€MOB, YTO OBIAO YCTAHOBAEHO HaMM IIPU M3YYeHUM aAbroAopsl 03ep T. Kuesa [6,
7].

ChaepyeT o6paTUTh BHUMaHUe Ha TO, UYTO B BOAOXPAHUAUIIAX He BCeraa yAaeT-
Cs IIPOCAEAUTH XapaKTep paclpejpeAeHue NAAHKTOHHBIX BOAODPOCAEH, BCAEACT-
BU€ 3HAQUUTEABHOT'O IepeMelllNBaHUSI BOAHBIX Macc, BBI3BAHHOTO BETPO-BOAHO-
BBIM BO3AEUCTBHEM U IIEPUOAMYECKUMU IoIycKaMmu. CIiopapndecKoe IIOBHIIIe-
HUE KOAWYECTBEHHBIX ITOKa3aTeAel Pa3BUTUS (PUTONAAHKTOHA B 3aPOCASIX BBI-
CIITUX BOAHBIX PacTeHUM OOBACHAETCS HaTOHHBIMU saBAeHUAMU [13].

3axatouenue

MpoBegeHHble nccrneaoBaHMs MOKa3anu, YTOo B LLENIOM BUAOBOH COCTaB (OMTOMNaHK-
TOHA B 3apOCHIAX BbICLUMX BOAHbIX PACTEHMM M HA OTKPbITbIX YHaCTKax 03ep XapaKTepu-
3yeTcsi 3HAYUTENbHbIM CXOACTBOM, O YEM CBMAETENbCTBYHOT BbICOKME 3HA4YEHMS KO-
duumeHTa dnopucTuieckor obuHocTn. YeenuyeHue Buposoro 6oraTtcTea, a TakxKe
HEKOTOPbIE M3MEHEHMSI B TAKCOHOMMUYECKOW CTPYKTYpPE (PMTOMMaHKTOHA B 3apOChsiX
MPOMCXOQAT B pe3ynbTaTe nonagaHus B TOMLLY BOAbl AMMAMUTHbIX BOJOPOCHEN POLOB
Calothrix (Cyanoprokaryota), Cymbella, Encyonema, Gomphonema, Cocconeis,
Pinnularia, Navicula, Gyrosigma, Nitzschia, Epithemia (Bacillariophyta) u Cosmarium
(Streptophyta), kak npaeuno, B Mmacce pasBuBaroLLMXCs B 06pacTaHu BbICLUMX BOAHbIX
pacTeHuit. Bupos, xapakTepHbix TOMbKO Ans MTOMNAHKTOHa 3apocnen, He obHapy-
XeHo.

B KonuuecTBEHHOM OTHOLUEHMM OUTOMMNAHKTOH B 3apPOCHsX 3HauMTensHo GepHee,
4YeM Ha OTKpPbITbIX yHacTKax (no uucneHHoctM — B cpegHem B 1,8 pasa, no 6Guomacce
— B 2,4 pasa). Hanbonee pesko B 3apocnsix BbICLUMX BOAHbIX PACTEHMM CHMIKAOTCS
KOMMUUeCTBEHHbIEe MoKasartenu paseutus Dinophyta (umicnenHocTs B cpegHem — B 7,2
pasa u buomacca — B 9,4 pasza), Euglenophyta (8 4,2 u 3,2 paza), Cyanoprokaryota
(8 1,8 1 2,2 pasa), Chrysophyta (8 2,5 u 1,3 paza), Chlorophyta (8 1,7 u 1,8 paza) u
Streptophyta (8 1,3 u 1,9 pasa). MNMpepcrasutenn Cryptophyta B 3apocnsix Boobuie He
ob6Hapy»KeHbl. MckrtoyeHne cocTaBnstoT MULb AMATOMOBbLIE BOJOPOCIM, CpepHue
3HAYEHMUs YUCTIEHHOCTH M BUOoMacchl KOTopbix B 3apocnsx B 1,7 u 1,5 pasa Bbiwe, 4em
Ha OTKPbITbIX y4acTKax. DTO B OCHOBHOM BEHTOCHbIE (B LUMPOKOM CMbICNE) OpraHus-
Mbl, KOTOpPbIE CMbIBAlOTCS M3 OBpacTaHmii BbICLLUMX BOAHbIX PACTEHMI M MoMaparoT B
TONLLLY BOAbI.

CrnepoBaTtenbHO, B ryCTbiX 3apOCHsX CKNaablBatoTCs HebnaronpusTHble Ans Pa3Bu-
TUS MNaHKTOHHbIX BOAJOPOCHEN YCMOBMS, B MEPBYIO ovepefb B pe3ynbTaTe pe3Koro
CHMXKEHMS| MHTEHCMBHOCTH OCBELLLEHMS. DTO Brie4eT 3@ COBOM CHMMKEHHUE HE TOMbKO KO-
NUMYECTBEHHbIX NMOKasaTenen pasBuTUs BOJOPOCHEN, HO U X PYHKLMOHANbHOM aKTMB-
HocTH. B aTHx ycnoBusx ponb anMpUTHbIX BOJOPOCHEN KaK MePBUYHbIX MPOAYLLEHTOB U
areHTOB CaMOOYMLLIEHNSI BOJ,OEMOB YBEMNMUMBAETCS.
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MonyuyeHHble paHHble elle pa3 MOATBEPIKAAIOT paHee BbiCKasaHHoe Hamu [28]
MPEAnorioXKeHME O TOM, YTO OTAENbHbIE 3KOMOrMUECKHUE FPYMMbl BOJOPOCHEN HETKO
MPUypOUYeHbl M apanTUPOBaHbl K ONMPENEeneHHbIM, NMPUCYLLMM TOMbKO MM, BroTonam.
MnaHKTOHHbIE BOJOPOCIM, NOMafas B 3apOCM BbICLUMX BOAHbIX PACTEHMI, NepecTatoT
He TOMbKO Pa3MHOXKaTbCs (O YeM CBUAETENbCTBYET PE3KOE CHUMKEHME MX YMUCIIEHHO-
cTh 1 Bomaccel), HO M POTOCHHTE3MPOBATL. B pesynbTate 3Toro B 3apocnsx BbICLUMX
BOAHbIX PAcTEHMM CYLLECTBEHHO M3MEHSETCS MMAPOXMMMUHECKMH PEXMM: CHUXKAIOTCS
KOHLLEHTPaLMs PacTBOPEHHOro B BOAE KMCNopoaa, BenmumHa pH 1 copeprkanme rymy-
COBbIX BELLECTB, HO MPM 3TOM YaCTO MOBbLILLAETCS KOHLLEHTPALMs BUMOreHHbIX aneMeH-
TOB. DTO BrieyeT 3a coOBOM M3MEHEHMS B NPOTEKaHWM PSAA MUKPOBHONOrMieckux, pa-
AMOXMMMUECKMX U FMAPOXMMMUHECKMX MPOLLECCOB (B HYaCTHOCTHM, MMIPaLMM M HaKomne-
HUM PaOMOHYKITMOOB M TSXKENbIX METANNoB), a TaK}Ke B CTPYKType coobLuecTs rugpo-
B6MOHTOB (3MMMMHALMM OKCUMITbHBIX OPraHM3MOB).

*%*

Buoosuii cxnao, maxconomiuny cmpykmypy ma KilbKiCHi NOKA3HUKU PO3GUMKY (imo-
NIAHKMOKY, 4 MAKONIC U020 (PYHKYIOHANbHY AKMUBHICTL 00CAI0ACYBANU HA OLIAHKAX 03€p,
W0 3HAYHO BIOPIZHAIOMbCS 34 IHMEHCUBHICIO OCBIMICHHS (HA GIOKPUMUX OLIAHKAX MA )
3apPOCMAX GUIYUX BOOHUX POCIUH). Bcmanosneno, wo 6 3apocmsax cmeopioiomuscs Hecnpu-
AMAUGE OJisl PO3GUMKY NAAHKMOHHUX 6000POCMEN YMOBU, 8 NEePuLy Yepey 6 pe3yibmani
3HAYHO20 3HUICEHHSL IHMEHCUBHOCMI OC8ImienHsl. K HACIIO0K 3MEHWYIOMbCs He MITbKU
KLIbKICHI NOKA3HUKU PO36UMKY 8000pocmell (uucenvnicms @ cepeonvomy y 1,8 pasy, a
oiomaca — y 2,4 pasy), a u ixua ¢pynkyionanerHa akmugHicme. 30inbuenHs 640068020 OA-
2amcmeda, a makoxHc 0esKi 3MIHU 8 MAKCOHOMIUHIL CMPYKMYpPI QimoniaukKmoHy & 3apoc-
msix 8I00Y6AIOMbCSL 8 pe3yIbmMami NOMPANJsiHHs Y 600HY MOGWy enigimuux 6o0opocmell,
SIKI, SIK NPABUIIO, MACOBO PO3GUBAIOMBCSL 6 OOPOCMAHKI BUUX BOOHUX POCIUH. Budis, xa-
PaKmepHux minvku 0si YimonianKmouy 3apocmell, He 8UsBIEHO.

**

The species composition, taxonomic structure, and quantitative indices of phytoplank-
ton development, and also its functional activity, were studied in the sections of the lakes
significantly differing in the intensity of illumination (in the open sections and in the thickets
of higher aquatic plants). It has been found that in the thickets the conditions for the deve-
lopment of plankton algae are unfavorable primarily as a result of a sharp decrease in the
intensity of illumination. This resulted in the decrease in the quantitative indices of phyto-
plankton development (numbers — on the average by a factor of 1.8, whereas biomass — by
afactor of 2.4), and also in the decrease in its functional activity. The increase in the number
of species and some changes in the taxonomic structure of phytoplankton in the thickets of
higher aquatic plants were conditioned by the influx of epiphyton algae occurring in the fou-
ling of higher aquatic plants into water column. Algae species typical to phytoplankton of
the thickets were not found.

**
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