CTPYKTYPA U TOKCUMYHOCTD

LIMAHOBAKTEPK
B PEKPEALINO
BOLOEMOB KA3AH

MpuBopsTca AaHHbIe NO BHAOBOMY COCTABY M CTPYKTYPHBIM
nokasarensm GUTONNAHKTOHA B PeKpPealHOHHbIX 30HAX
sofoemos Kasanckoro pernona. llpumenenne
HMMYHO(DEPMEHTHOTO GHANM3A AN HAEHTHPUKAL UM
LLMAHOTOKCMHOB NO3BONMNO ONpPEAENHTb MX COfEPXaAHHE

Ha ypoeue 0,25—5,72 mkr/n. OnpepeneH OpHEHTHPOBOYHDIH
nokasarenb YHCNEHHOCTH CHHEe3eNeHbIX BOAOPOCNelH Ha ypoBHe
21 mnH. kn/n, Bbile KOTOPOTO HAGNIOAAETCA NPEBbIlIEHHE
HOPMATHBOB COAlEPXAHMS LLHAHOTOKCHHOB B BOAE,
pexomenpoBanHbix BO3.

Beepgenue

JHUM U3 CaMbIX HeGIaronpusATHBIX

MOCJIe/ICTBUI 3BTPOdUKAIINK BOLOEMOB

ABJIAETCS MACCOBOE PA3BUTHE CUHE3eJIe-
HBIX BOJIOpOCJell Wiy 1uanobakTepuil. Ito
sBJIEHUE caMo To cebe SIBJSIeTCS MOIIHBIM
CTPECCOPOM JIJIsT BOJHBIX 9KOCUCTEM U CO3/IAcT
MHOKECTBO TIPOOJIEM MPU PEKPEarinoHHOM,
XO34UCTBEHHOM U NMUTBHEBOM MCIIOJb30BAHUMN
BOjI0eMOB. Kpome Toro, cuHesesieHbie BOIOPO-
CJIU CIIOCOOHBI CUHTE3MPOBATh TOKCHYECKIE
BelllecTBa — IMaHotokcunbl. He menee 50 %
CJIy4yaeB «IIBETEHMS» BOJIbI BLI3BAHO UX MACCO-
BbIM paszButuem [1]. Ha ceromusaniuuii jenn
HAKOIHJIOCH OOJIBIIIOE KOJIUYeCTBO (haKkTude-
CKUX MAaTepUaJOB O TOKCUYECCKOM [eHCTBUU
aHoGaKTEPUI HA MJIEKOTIUTAIONIHX 1 YeJ0Be-
Ka [2-5].
[Tpo6ieMa MaccoBOrO PasBUTHS TOKCHYHBIX
CUHEe3eJICHBIX BOJIOPOCJIeil B BoJ0oeMax IUTbe-
BOTO U PEKPEAIMOHHOTO Ha3HAYEHUS C TOYKU
3peHUd ONMACHOCTHU IS 3/J0POBbSl HaceJeHus
oTHeceHa BcemupHoii opranusaiiieil 3ipaBoox-
panenus (BO3) k opHO# M3 NPUOPUTETHBIX
[1]. B Go/bLIMHCTBE Pa3BUTHIX CTPAH yCTAHOB-
sennl [IJIK st nanbosiee pactpocTpaHeHHbIX
IMAHOTOKCUHOB, OIlpejesieHa IporpamMma
MOHUTOPUHTA TOKCUYHOIO IBETEHUS U KOM-
IJIEKC MEPOIPUATUI 110 HpeAylpeRACHUIO
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He6IATONPUSATHOTO BO3/EHCTBUSA ITUAHOTOKCH-
HOB Ha 3/I0pOBbe HaceseHus [5-7]. B Harreii
CTpaHe /I0 CUX II0p OTCYTCTBYIOT CTaHIAPTBI
6€3011aCHOTO /IS 37I0POBbsI YEJIOBEKA COJIEP-
JKaHUsS [MAaHOTOKCHHOB B Bojie. PaboThl, cBs-
3aHHBIE C M3YyYEHUEM TOKCUKOJOTHYECKOTO
aClleKTa MacCOBOTO Pa3BUTUA CHUHE3EJEHBIX
BOJlOPOCJIEH, BKJIOYAIONIME OIpejeseHue
collepsKaHusl IMAaHOTOKCUHOB B BOJIE, B HaIlleH
CTpaHe Ha CeroJHAIIHNN IeHb MaJIOUNCJICHHBIL.
HenoolieHka TOKCMYECKUX TTOCIEICTBUH «I1Be-
TEHUS» BOJOEMOB HeE MO3BOJLET 3alIUTUTH
HaceJIeHUe [IPU UCI0JIb30BAHUH BOJIbI B TUTHE-
BBIX U PEKPEAIMOHHBIX 11eJX [ 2, 8].
[IpucyTcTBHE 1IMAHOTOKCUHOB B BOJIE MOXKHO
BBISIBUTH PA3JIMYHBIMU CIIOCOOAMU, KaK KOCBEH-
HBIMU, HaIlpUMep, MPU IOMOIIM MUKPOCKOIIH-
poBanus PO BOJABI U UACHTU(DUKAIIMKE B HUX
npejcTaBuTesiell MaHobGakTepuil, Tak U mps-
MBIMM aHATUTUYECKMMHU METOJIAMHU KayecTBEeH-
HOTO M KOJIMYECTBEHHOTO aHanm3a. K yumciay
MIOCJIEJIHUX OTHOCATCSI METO/Ibl, OCHOBAaHHBIE HA
unrubuposanuu nporeun ¢docdaras, ITIIP-
JIMarHocTuke, xpomarorpaduu, nmmyHnodep-
menToM ananuze (MMDA) [9]. UDA umeer psis
BAKHBIX MPEUMYIIECTB, TaKUX KaK 3dKcIpec-
CHOCTb, BBICOKas CIEIU(PUUHOCTD pPeaxiiny,
BO3MOKHOCTh OOHAPY:KEHUSI B HAHO/[MATIA30HE
KOHIICHTPAIIUI, YTO IO3BOJISIET €0 MHUPOKOe
MCIIOJIb30BaHUE /I CKPUHUHTA [IMAaHOTOKCH-
HOB B IIOBEPXHOCTHBIX BOJl0O€MaX MUTHEBOTO 1
PEKpearMoHHOTrO Ha3HAYCHNUS.

[lesb raHHON PaBGOTHI — OMPEIETUTH CTPYKTYPY
(buTommankToHa B 1IIEpUO MacCOBOTO «I[BETe-
HUS» BOJBI U CYMMapHOe CoJlepsKaHue 1UaHo-
TOKCHMHOB B PeKpeallnoOHHbIX 30HaX KazaHckoro
pervoHa.

* Anpec ans koppecnonperumm: step090660@yandex.ru
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Marepuansi U MeTOAbI HCCNEAOBAHNS

CCJIe[IOBaHME COJEPKAHUS IIMAHOTOKCH-
HOB MPOBOJIMJIOCH B TIPOOAX BOJIBI, OTO-
OpannbiXx B Teuenue asrycra 2011 r., B

MEepPUoJl MAaCCOBOTO PA3BUTUS TJIAHKTOHHBIX

BOJZIOPOCJIEH Ha 4 BOAHBIX 0OBEKTAX B peKpea-

[IMOHHBIX 30HAX W B paiioHe Bojozabopa T.

Kazaub (maba. 1): Cr. 1 — w.a. Husknuit Yeiaon

(mstx); Cr .2 — n.ar. Hwkauii Yeson (3anuB);

Cr. 3 — paiion Bozmosabopa r. Kasanp; Cr. 4 —

yctee p. Kama (y p.u. Jlaumepo), Ct. 5 — p.

Mema (cpenusig yactb), Ct. 6 — 03. Husknwuit

Kaban (B nenTpasibHoii yactu r. Kaszaub).

[Tpo6bI BojbI OTOUPATICH HA OTKPHITHIX MTPU-

OpesKHBIX MeJKOBOAbIX ¢ rayoun 0,5; 1,0 u 1,5

M. OT60op M KamepaabHyio 006pabGoTKy Hpobd

(UTOIMIAHKTOHA OCYIIECTBJSIJIU COTJIACHO

obuenpunaThIM MeTogam [10, 11].

MeToloM HEempsIMOro MMMYHOCOPOEHTHOTO

AHAJIM3a OIPEeIeJIIM KOHI[EHTPAIIUIO BHYTPH-

KJIETOYHOTO MUKPOIMCTHHA B MPOBAX BOJIBI.

CozepsxaHue MUKPOIIMCTUHA B BOJIE OIIPEIeisi-

JIML C TIOMOIIBIO HETIPSIMOTO KMMYHOCOPOEHTHO-

ro ananusa (ELISA) ¢ ucnonb3oBanuem cran-

naprtaoro Habopa A ONpepeseHus
mukpouucTuna (Microcystin plate kit, Beacon)

C perucrpaiieil Ha UMMYHO(MEPMEHTOM AHAJIH-

3atope YHUIIIAH (AUDP-01).

Pesynbrarbl U X 06cyxaeHne

Xapaxmepucmuxa pumoniankmona
AHa/M3upys COCTaB TOMUHUPYIOIMX BUIOB 1
crerneHb Beretaiuu (GUTONIAHKTOHA B UCCIIE0-
BaHHbBIX BOJI0OEMAX MOYKHO OTMETHUTD, YTO CTaH-
1n 0T60pa Mpod XapaKTepus30BaINuCh PasHbIM
COCTaBOM M OOMJIMEM ILTAHKTOHHBIX BOAOPO-
cieil (maban. 2).
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B cocrase ¢purtonmnankrona Cr. 1 6bL10 BbIABIIE-
Ho 11 BWJOB BOjOpOCIIEii, OTHOCSIUXCS K 3
otnenam. 13 uux 18 % oTHOCATCS K CHHe3eJie-
HBIM, 46 % — 11MaTOMOBBIM U 36 % — 3€JICHBIM.
O61mas yrcaeHHoCTh U GrroMacca BOJAOPOCIEi
Ha JIAHHOM y4YacTKe cocTaBJsu 6,36 MIIH. KJ1/J1
u 4,02 mr/m. JlnaTtoMoBbIe BOJIOPOCJU COCTAB-
asann 32 % ot obieit yncaennoctu u 71 % or
obureil buomacchl, cuHesesenble — 36 % u 5 %,
cootBeTcTBeHHO (puc. 1, 2). 3eyenbie BOJOPO-
cian obpasosbiBam 32 % oT oOuieil dmc-
JeHHOCTH U 23 % or obmieit 6uomacchl.
JIOMUHUPYIOIINI KOMILIEKC BOZOpoceil obpa-
30BaH BUJaMu CUHe3eJeHbIX Aphanizomenon
flos-aquae (1) Ralfs., Microcystis aeruginosa
Kutz., auatomossimu Aulacoseira italica (Ehr.)
Kiitz., Melosira varians Ag., Nitzschia palea
(Kiitz). W. Sm., Navicula sp. 3esenbie Bogopo-
CJIM TIPEJICTABJIEHBI XJIOPOKOKKOBBIMU Scene-
desmus guadricauda (Turp.) Breb., Kirchneriella
lunaris (Kirhn.) Moeb., Chodatella longiseta
Lemm. 1 BOJIbBOKCOBBIMU BOIOPOCJIAMU POJA
Chlamydomonas.

CpemHsisi YUCJIEHHOCTh BUIOB CHHE3eJeHBIX
BOJIOPOCJIEH, TUITUYHBIX BO30Y/IUTENIEN «I[BETE-
HUs» BOJIBI B KyHOBIIIEBCKOM BOJIOXPAHIIIHIILE,
Aphanizomenon flos-aquae n Microcystis aeru-
ginosa coctanisina 0,87 u 1,45 MJIH. KJ1/J1, COOT-
BETCTBEHHO.

Wnaeke canpobHocTr 110 6roMacce huToIIaH-
KTOHHBIX BOIOPOCJIEi NCCIEIOBAHHOTO yUaCTKa
pasusics 1,60. [Tokasarenu Tpocdudeckoro cra-
Tyca Mo COCTOSTHUIO (PUTOIIAHKTOHA OBIIH OT1e-
HeHbl UHIeKcoM TpodHocTn Munuyca [12, 13]
o 6uomacce BOJIOPOCIeii, KOTOpas Ha UCCIe0-
BaHHOM yuacTke coctaBuiia 58,91. [Tomyuernbie
KOJINYeCTBEHHbIE XaPAKTEPUCTUKU (PUTOILIIAH-
KTOHA HE OY€Hb BBICOKHE U CBU/IETEIBCTBYIOT O
TOM, UTO B I[€JIOM COCTOSIHUE BOJHOI 9KOCHCTe-
MbI HAa 9TOM Y4acTKe Ha MOMEHT MPOBeNeHUsI

Tabauua 1
Mecra or6opa 1pob BojIbL
Ne crannum HaumenoBanue BogoeMa Y ] LT, B p IMens Bomomoib30BaHus
MecTa 0TOopa
{ T —— Hwxnuit Yesaon (nssk) Pri60x03s1iicTBEHHAS,
55.701444 ¢.1.48.977517 B.11. X034 CTBEHHO-OBITOBAS
9 S —— Hwxnuit Yeson (3ammB) Pri60x03s1iicTBEHHA,
55.70348 c.u1., 48.977517 B.11. X034HCTBEHHO-OBITOBAA
Cr. Jlarepuas, p-H Bogo3abopa [TuTtheBas,
3 Kyiiosimesckoe Bogoxpannimiie | . KasaHu PBIGOX03sIHiCTBEHHAS,
55.792671 c.u1., 48.956719 B.11. XO39MCTBEHHO-OBITOBAS
4 Kyiiobimesckoe Bopoxpanuauiie, | P. 1. Jlaumeso Pri6oxo3siicTBeHHas,
ycrbe p. Kama 55.402505 c.1r., 49.543364 B.11. XO39MCTBEHHO-OBITOBAS
5 P Mema H. n. Tonkusas Prr6oxo3siicTBenHas,
’ 55.761347 c.ur., 50.061722 B.11. XO39UCTBEHHO-OBITOBAS
6 O3. Huxnuit Kaban gg%z;sgl;{; 5 e, 49.123815 b, Xo34giicTBeHHO-OBITOBAS
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uccjaeioBaHuil 6bLIO yaoBJAeTBOpUTENbHOE U Tadnuya 2

COOTBETCTBOBAJIO B-Me3ocanpobHoMy Tuily 1 KoJnuecTBO TaKCOHOB B OT/AENbHBIX IPYHIax (GUTOMIAHKTOHA TIO
Me30TPO(hHOI 30HE 3aTPSA3HEHUSI. crannuaM Habmoxenus: 1- w.a. Hukawit Yeaon (mistk ); 2 — HIL
B dwuromnankrone Cr. 2 66110 06Hapyskerno 10 Huskuuit Yeaon (3anuB); 3 — paiion Bomosabopa r. Kasanp; 4 —
BUJIOB BOJIOPOCJIEH, oTHOCsInXcst K 3 oraenam.  p. Kama (y r. Jlaumieso); 5 — p. Mema (cpezatee Tedenue); 6 — 03.
N3 uux 30 % otHocsiTest K cunesenenbiM, 60 %  Husxauit Kabau (B rienTpasibhoii yactu r. Kaszab).

— nuatoMoBbIM U 10 % — 3eJIeHbIM BOJOPOCIISIM

(maba. 2). Obuas yuciaeHHOCTh U OGHoMacca crilcr2lcernslcrn4al s Cré
BO/IOPOCJIEl HA JIAHHOM yqaCEKe Ha 99-100 % CuHeseIeHbIe 9 3 3 6 0 B
cocrosila M3 IMaHoOaKTepHii M cocTaBJsiia
5500,08 mum. /o1 u 628,41 mr/n (puc. 1, 2). | OBIICHOBbIE 0 0 2 3 0 2
Ha atom yuacTke BomoOXpaHUJIUIILA HabII0/1a- Hunodurossie 0 0 0 0 0 1
JIOCh UPE3BBIYANTHO CUJIbHOE «I[BETEHUE» BOJIBI, JlnaToMoBBIE 5 6 7 2 4 2
KOTOpOe OBLJIO BbI3BAHO MAaCCOBBIM Pa3BUTHEM K eJITO3e IeHbIE 0 0 0 0 0 0
Microcystis aeruginosa (5428,56 murH. Ki/1), Kpunrodurossie 0 0 0 0 0 0
Anabaena flos-aquae Breb. (51,43 muH. Ki1/i1),

. 30JI0TUCTBIE 0 0 0 0 0 0
Aphanizomenon flos-aquae (7,14 mun. xi/n).
Mupekc canpo6HOCTH MCCJIE0BAHHOTO y4acTKa 3eJieHple 4 1 B) 9 4 1
paBHsIcs 1,75, 4TO COOTBETCTBYET ME30CaIIpo6- Bceero 11 10 17 20 8 8
HOMY THIly BojgoeMa. ITokasarenn tpoduyec-
KOTO cTaTyca M0 COCTOSTHHUIO (DUTOILIAHKTOHA
npesbimann 100, uto ykaspiBaeT Ha rumnep- — 100% N = \ \Q \%
HBTPOMHYIO 30HY 3arPAZHEHMUSL. 90% \ --- \ \ \
B cocraBe dwuromsmankrona Ct. 3 B paiione 80% 77& -t \ \ \
Bozosabopa r. Kasanb ObLa0 BbIgBIEHO 17 & --- N \ \
BUJIOB BOJIOPOCJIEH, OTHOCSIIUXCS K 4 OT/E/IaM. 70% T e \ \ & Bchl
W3 nux 18 % ortHocsATCs K cuHeseneHbiM, 12 % 60% |- - --- \ \ o Bbac
— 9BIJIEHOBBIM, 41 % — nraToMoBBIM U 29 % — 50% - - el NN ;& _
seleHbIM BopopocasMm (maba. 2). O6mas 20% || --- e S - Bdin
YMCJIEHHOCTh U GroMacca BOAOPOCIEN Ha JaH- - g A Kl Beug
noM yuactke (puc. 1, 2) cocrasunu 19,63 min. 30% 100 --- Lol o fe RO (1 Ben
kn/n u 10,64 mr/na. JlmatomoBbie BOsOpOCaN 20% | ti: & Dl e
coctaBuan 18 % ot obuieit uncaennoctu u 50 % 0% 1 --- == --1
oT obueil 6uomaccsl, cuHesesensle — 66 % u 6 0% o1 ti: il oo] Dol Z]
%, COOTBETCTBEHHO. 3eJIeHble BOLOPOCIU 06pa- X 5 3 4 5 .

30BbIBAIN 14 % OT obmeit uncaennoctu u 27 %
ot obmuieit Guomaccsl. YuciaeHHocTh sBraeHo- 1 Puc. 1. Buomacca GUTONIAHKTOHA 110 CTAHIIUSM HABJIOCHUSI:
BBIX BOjlOpoOCyell HeBbicoKast (2 % ot obmieir 1 — w.ar. Hwkauit Yenon (masik); 2 — v.ar. Huwkauit Yenou (3anus);
uucyernoctu 17 % obieit 6uoMaccsr). 3 — paiion Bozgozabopa r. Kazaub; 4 — p. Kama (y r. JlaumieBo); 5 —
JlOMMHUPYIOLIMIT KOMILIEKC BOLOpoOcel obpa-  p. Meina (cpennee tedenue); 6 — 03. Husxnuii Kaban (B 1enTpaib-
30BaH BUJAMU cUHe3eJeHbIX Aphanizomenon  wHoit yactu 1. Kazanp); B — 6uomacca Bogopocieii: bac — guaromo-
[los-aquae, Microcystis aeruginosa, inatoMoBbl-  BbIX, chl — 3esenbIx, ¢cn — cHHE3eJNEHbIX, eUg — IBIJIEHOBBIX, din —
mu Aulacoseira islandica o.Mill., Aulacoseira  nuHODUTOBBIX.

italica, Nitzschia palea, Stephanodiscus
hantzschii Crun. 3eJieHble BOIOPOCIU MpPe/-
CTABJIEHBl XJIOPOKOKKOBbIMU Scenedesmus — 100%
guadricauda, Monoraphidium arcuatum — gge | |
(Korsch.) Hind. 1 BoibBOKCOBBIMU BOJOPOCIIS-
mu pona Chlamydomonas v Phacotus lenticularis

80%

v
VY,

w00,

70%

s

&I Nchl

60% e
Puc. 2. UnucnaeHHOCTb (DUTONIAHKTOHA 110 CTAH- % HNbac
uuam Habmonenus: 1 — w.n. Huskauit Yeaon
(nnsx); 2 — v Hukanit Yenon (3aauB);
3 — paiion Bozo3abopa r. Kasanb; 4- p. Kama (y . 30%
JlaumreBo); 5 — p. Merma (cpentee Teyenue); 6 — 20% |
03. Hwxnuit Kaban (B LeHTpaJbHON dacTu
r. Kazanb); N — uncienHoCcTh Bofiopociieit: bac —
MaToMOBBIX, chl — 3esieHbIX, cn — cHHe3eIeHbIX,

eug — aBIJIeHOBBIX, din — AMHODUTOBBIX. —

50% | . . )
B Ndin

40% |
Bl Neug

= Ncn

10%

0%
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(Ehr.) Stein. W3 9BriieHOBBIX BOLOPOCIEil IIpe-
obnapamu Trachelomonas planctonica Swir.
CpesiHsist YUCIEHHOCTD BUJIOB IIMaHOGAKTEpUit
Aphanizomenon flos-aquae wn Microcystis
aeruginosa He tipesbimada 2,22 v 1,78 mMutH. ki1 /1.
WHpexenl canpoOHOCTH XapaKTepU30BaJIU TIPH-
HAJIJIEKHOCTh BOJI MCCJIEJIOBAHHOTO yYacTKa K
B-MezocanpoGHOI 30HE U B CPETHEM PaBHSIUCH
1,64. Tlokazatesu Tpoduyeckoro craryca
coctaBuu 68,72 1 cooTBeTCTBOBAIU IBTPOd-
HOIl 30HE 3arpsi3HeHUs.

B duronnankrone Cr. 4 (p. Kama y p.it. Jlau-
1eBo) BbisiBaeHO 20 BU/I0B BOJOPOCIIEN, OTHO-
camuxcs K 4 oraenam (tabu. 2). U3 nux 30 %
OTHOCSITCSI K CUHe3eJieHbIM, 15 % — aBrieHo-
BboIM, 10 % — AuaTOMOBBIM U 45 % — 3€JIeHbIM
BoztopocsisiM. O6Imas YncJaeHHOCTh U Guomacca
BOJIOPOCJIENl HA JIAHHOM YYacTKe COCTaBUJIU
59,57 muH. ka/a u 23,57 mr/mn. JlnatoMoBbie
Bojopocau obpazosbiBasin 21 % or obuieii
yucaennocty u 29 % or obueil 6uomacchl,
cunesesenble — 49 % u 12 %, cOOTBETCTBEHHO
(puc. 1, 2). 3enenble BOAOPOCI 00Pa30BbIBAIU
28 % ot ob1eit uncaennoct u 51 % ot ob1Ieit
6uoMacchl. IBrIEHOBBIE BOJOPOCIN HEMHOTO-
ypcaersbl (1 % or obueil ynciaennoctu 8 %
obuieit 6romaccer). JJOMUHUPYIOIINN KOMILIEKC
BOJIOPOCJIeH 06pa3oBaH BUAAMY CHHE3ETICHBIX
Anabaena scheremetievi Elenc., An. flos-aquae,
Aphanizomenon flos-aquae, Microcystis aeru-
ginosa, Gomphosphaeria lacustris Chod., muaro-
MoBbIMU  Aulacoseira islandica, A. italica,
Navicula sp. 3enenbie BOXOPOCIN MPECTaB-
JIEHBI XJIOPOKOKKOBBIMU Dictyosphaerium
pulchellum Wood., Scenedesmus guadricauda,
Scenedesmus acuminatus (Lagerh.) Chod.,
Monoraphidium arcuatum, Pediastrum duplex
Meyen. u BOJBBOKCOBBIMHU BOJOPOCISIMU
Phacotus lenticularis, Pandorina morum (Mill.)
Bory. M3 9BIJIeHOBBIX BOAOPOCJIeii npeobiiaza-
101 Trachelomonas planctonica, Fuglena viridis
Ehr., Trachelomonas intermedia Dang.

Ha atom yuactke 13 nuanobakrepuii Hanbosee
MHOIOYMCJIEHHBI BUABI poga Anabaena (6,91-

Kniouessie cnosa:
CHHE3eNneHble
BOLOPOCIH,
LUMAHOTOKCHHSI,
UMMYHODEPMEHTHBIN
AHANN3

17,27 MJIH. KJ1/11), YUCIEHHOCTh BUnoB Aphani-
zomenon flos-aquae u Microcystis aeruginosa ne
nipesbicuiia 0,06 MuTH. KJ1 /1.

WHpekcesl canpobHOCTH TIOKa3aiu [-me3oca-
npobHyI0 30HY 1 paBHsaauch 1,75. [Tokasarenn
Tpoduyeckoro craryca coctaBuiu 76,74 u coot-
BETCTBOBAJIN 3BTPODHOIT 30HE 3arpsI3HEHUSI.

B cocraBe ¢urommankrona Ct. 5 (p. Meima)
OBLIO BBIABJIEHO 8 BUIOB Bogopoceil (maba.
2), OTHOCAIIUXCS K IUATOMOBBIM U 3€JIEHBIM
(10 4 Buga). O6mas ynucaeHHOCTh U GuoMacca
BOJIOPOCJIENl HA JaHHOM YYacTKe COCTABUJIM
5,07 muH. xa/n u 17,46 mr/mn. JluatoMoBbie
BOJIOPOCJIN COCTABUIIN 25 % OT 001Iel YncieH-
HocTU U 49 % oT ob1ieil 6uomMacchl, 3eJieHble —
75 % u 51 %, coorercrBenno (puc. 1, 2).
JIOMUHMPYIONIIIT KOMILIEKC BOAOPOCIel oOpa-
30BaH BHUaMU 1MaTOMOBBLIX Melosira varians,
Cocconeis placentula Ehr., Navicula sp.
3eJieHble BOJIOPOCIIH TIPE/ICTABIEHBI XJIOPOKOK-
KOBBIMU Scenedesmus guadricauda v BoJTbBOK-
coBbIME Bogopociamu poua Chlamydomonas,
Phacotus lenticularis, Pandorina morum. Iluano-
6aKkTepuu B MOMEHT JIaHHBIX MCCJIEJOBaHUN B
9THX IPoOax He OOHAPYIKEHBDI.

WHjekce canpoOHOCTH MCCAEI0OBAHHOTO YIacTKa
paBusiics 1,84, mokazarenu Tpoduyeckoro cra-
TyCa M0 COCTOSTHIIO (PUTOINTAHKTOHA COCTABUIIH
73,71, 4TO COOTBETCTBYET PB-Me30caIPOOHOMY
TUIY ¥ Me30TPO(HOI 30He 3arpsI3HEHUSI.

B cocrase dpuronnankrona Cr. 6 (03. HuxHuit
Kaban B nenTpasipHoii yactu r. Kasamb) Takxke
OBLIIO BBISIBJICHO 8 BUIOB BOJOPOCIIEH, OTHOCS -
muxcsa K 5 oraenam (maba. 2). 25 % BULOB
OTHOCSITCSI K CHHE3€eJIeHbIM, 25 % — 3BIJIEHO-
BbIM, 25 % — auaToMOBBIM, 12 % — nuHodurTo-
BbIM U 13 % — sesenbiM Bogopociam. O6uias
YUCJIEHHOCTh U GHOMacca BOJOpOcCeil B 03epe
paBHsiinch 215,92 muH. ki/n u 54,59 mr/in.
[luaroMoBbIe BONOPOCIU cOCTaBUIU 7 % OT
o61eit yncaennoctu 1 10 % ot ob6meil 6uo-
Macchl, cuHesesienbie — 92 % u 26 %, cooTBeT-
ctBerHo. KpynHopasmepHbie AMHOGMUTOBBIE
Bopopocau Ceratium hirundinella (O.P.M.)
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Tabauua 3

KosinuectBeHHbIe TIOKA3aTEN [IMAHOOAKTEPHIT M CYMMapHOE cojiep-
JKaHre MUKPOIMCTUHOB 10 cTaHtmsam Habmonenvst (1 — v HuskHwii
Venon (nmsk); 2 — v, Huwkauil Yenon (3amus); 3 — paiion Bogosabo-
par. Kasanb; 4 — p. Kama (y r. Jlauteso); 5 — p. Mera (cpeznee teue-

Hue); 6 — o3. Hwsknuii Kaban (B nentpaibHoii yacty r. Kasamb).

Iloka3sarenn Cr. 1 Cr. 2 Cr. 3 Cr. 4 Cr. 5 Cr. 6
bBuomacca, Mt/ 0,22 619,82 0,68 2,93 0 14,11
YucsteHHOCTh, MJTH. KJ1/JT 2,30 548714 12,88 29,42 0 197,69
CyMMa MUKPOITUCTUHOB (MKT /1) 0,71+0,27 | 5,72+1,02 | 1,48+0,21 | 0,50+0,24 | 0,45+0,03 | 1,52+0,13

Schrank. o6pasossiBaiu 10 60 % obuieii 6uo-
Mmaccsl (puc. 1, 2).

B osepe Habuoanoch cuibHOE <«I[BETEHUE>
BOJIbI, Bbi3BaHHoe Aphanizomenon flos-aquae,
YUCJIEHHOCTh KOTOPOTO [OCTHUTAJ 3HAYEHMUIT
171,26 murtH. i1/, JIOMUHUDYIONIAN KOMILJIEKC
BOJIOPOCJIEH TaksKe GBI MPEACTABIEH BUAAMU
cunesesienbix Oscillatoria planctonica Wotosz.,
natoMoBbiMu Synedra ulna (Nitzsch.) Ehr. u
Nitzschia palea.

WNugeke canpoOHOCTH BOJ HCCIEOBAHHOTO
y4acTKa OTHOCUJICS K B-Me30canpobHOil 30He U
B cpennem pasusiics 1,52, [Tokazatenn Tpodu-
4ecKoro craryca cocrasuiu 83,21 u coorBeTcrt-
BOBAJIU TUNIEPIBTPOGMHOI 30He 3arpsI3HEHII.

Ouyenra cymmaprozo cooepucanust
MUKPOUUCMUHOB

OlleHKa CyMMapHOTO COJIEP’KaHUsS MUKPO-
muctuHoB MerogoM MDA (maba. 3) noxasana
npesbllieHne pekoMenayeMmbx BO3 Hopmaru-
BoB (1 MKr/;n) Ha crannusax 2, 3 u 6. Ocobyio
TPEBOT'Y BBI3BIBAET (DAKT MPEBBINIEHNS HOpMa-
TuBoB B 1,5 pasza B paiione Bosxckoro Boyo-
3abopa r. Kazanub, T.K. MUKPOIIMCTUHBI MOTYT
BO3/IelICTBOBATD YepPe3 IMUThEBYIO BOIY Ha 3/[0-
POBbe HACEJIEHUSI.

[Tosryuennast 3aBUCUMOCTh CYMMapHOTO CO/IEDP-
JKaHWS [IUAHOTOKCUHOB OT YUCJIEHHOCTU CUHe-
3eJIeHbIX BOJOPOCJEil HOCUT IKCIIOHEHIUATh-
ublii xapakrep y = 0,454-¢%608 (R2 = 0,70).
[IpenBapuTesibHble TaHHBIE HACTOSIIETO UCCIIE-
JOBAHUS 110 CYMMapHOMY COJIEP;KAHUIO [[UAHO-
TOKCHHOB MOKa3aJI1, YTO MX ONACHOE COZEPIKa-
HU€ B ICCJIEJIOBAHHBIX 30HAX, COOTBETCTBYIOIIEE
1 MKr/J1, HabJIIOAIOCh TIPY YUCJIEHHOCTH CHHE-
3eJieHbIX BojslopocJieil Bbimre 20,9 MiaH. Ki1/7
(nipu 061IEl YUCTEHHOCTH BOAOPOCIEH BbIIIE
33,7 MJIH. KJI/JT), 4TO MOKET BBICTYTIATh KaK OpU-
€HTUPOBOYHBIN II0Ka3aTeJb B MOHUTOPHUHTE
BOJIOEMOB B Tieprof 1iBeters. [lomydenHoe 3Ha-
YeHIe COOTBETCTBYET YPOBHIO OTHOCHTEJBHO
HU3KOH BEPOSITHOCTU HEeOGIATONPUATHOTO BO3-
NeiiCTBUSL Ha 3[0POBbE HACEJEHUs 10 PEKO-
Mengamusim BO3 — 20 mun. xa/n [4]. Huaa
[epiHeBCKOro BOJOXPAHUJINIA B KAueCTBE

N006HOTO OPUEHTHPA TIPEJIATACTCS UCTIOIb30-
BaTh MUHUMAJIBHYIO KOHIIEHTPAIUIO KJIETOK
MUKPOIUCTUH-CUHTE3UPYIOLINX BUIOB BOIOPO-
cJieil Ha ypoBHe 6 MJTH. KJI1/J1 [2], 4TO 3HAYUTENb-
HO HIJKe 3HAYEHWST, OTMEYEHHOTO JIJIs1 BOZI0EMOB
Kazanckoro peruosna.

Panee nposesiennbie uccaenosanus [14] moka-
3471, YTO CE30HHbIe BCIJIECKU YMCJIEHHOCTH
cuHeseNeHbX Bojopocieil B Kyiibbiesckom
BO/IOXPAHUJIMIIE MOTYT COOTBETCTBOBATH 3HA-
yenusim 602,8-951,7 mutH. ki1/J1. B Bereraruon-
wbiit iepuoy 2010 u 2011 rr. cpepnsist ynucien-
HOCTH TIJIAHKTOHHBIX BOJIOPOCJEN COCTaBUIIA
102,7 mun. kun/n u 152,3 mun. kin/n B Kyii6si-
neBcKoM U HikHekaMcKOM BOJOXPaHUJIHIIAX,
COOTBETCTBEHHO. DTU BBICOKME IOKA3aTesu
CPeJIHUX 3HAYEHUI YNCTIEHHOCTHU BOIOPOCJIEil B
3,0-4,5 pa3 peBBINIAIOT MIPeIJIaraeMblil KPUTH-
YeCKUIl YPOBEHb U COOTBETCTBYIOT ITOBBIIIIEH-
HOU BEPOATHOCTH HEBIArONPUSATHOTO BO3/IECH-
CTBUSI HA 3JI0POBbE JIOJIEH TI0 PEKOMEHIAIIUSIM
BO3 [4].

3akniouenue

acTosiiiee UccyeJ0BaHme MoKa3aio, 4To B
BHU/IOBOI CTPYKType (DUTOIIAHKTOHA B
[I€PUOJI MACCOBOTO I[BETECHUS JIOMUHUPO-

BaJIM JIMATOMOBDIE, 3eJIeHble U CUHEe3eJeHbIe

Bogopocau. HaubGomnpuiee umcno Bugos (20)

ormeueHo st p. Kama (p.a1. JlaumieBo), Han-

menbuiee (8) — mnasa o3. Huxuuii Kaban. Ha

GOJIBIITMHCTBE CTAaHIMIi o0 GruoMacce Tipeodia-

JlaJT IMaTOMOBbBIE U 3eJIeHbIe BOJIOPOCJIN, TOJIb-

KO B 3aCTOMHOI 30He B 3ayMBe y H.II. HukHuit

YciI0H TOMUHMPOBAJIM CHHE3eJeHbIe BOJOPO-

ciu. [To yncsienHOCTH CHE3eIEHbIE BOZOPOCIIH

npeobiaaiy Ha BCeX CTAHIIUAX; UCKIIOYCHIe
cocrasJsier p. Mellia, OTJIn4aionasicst ObICTPbIM

TeYeHUeM M MeHbIIell aHTPOIIOreHHOW Harpy3-

KOH.

BoisiBIeHHAs 3aBUCUMOCTD CYMMapHOTO cojiep-

JKaHWUS MUKPOIIMCTUHOB OT YUCJIEHHOCTH CUHE-

3€eJICHBIX BOJIOPOCJIEH TTO3BOJINIIA MIPEJIOKUTD

OPUEHTUPOBOYHBI KPUTHUYECKUIl YPOBEHb

fwapobuonorus
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collep’KaHMsI CUHE3eJeHBbIX BOJOPOCIeil st
Kyii6bi1ieBCKOTO BOJIOXPaHUIIUIIA U €r0 TIPUTO-
koB Ha ypoBHe 20,9 MJIH. KJI/JI, COOTBETCTBYIO-
MU HODMATUBHOMY YPOBHIO COZIEPIKAHUST CYyM-
MapHBIX MUKPOIUCTUHOB TI0 PEKOMEH/IAINSIM
BO3, uTto MOXKeT BBICTYNAaTh KaK OPHEHTUPO-
BOYHBIII [TOKA3aTeJlb B MOHUTOPUHTE BOJIOEMOB
B TIEPUOJI [[BETEHUS.
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N.Yu. Stepanova, L.Yu. Khaliullina, O.V. Nikitin, V.Z. Latypova

THE STRUCTURE AND TOXICITY OF CYANOBACTERIA IN THE
RECREATIONAL ZONES OF WATER BODIES IN KAZAN REGION

he paper presents the data on the structure and species content of phytoplankton in recreational zones of

water bodies in Kazan region at the peak of algae blooming. The application of immunoassay for
cyanotoxins identification allowed determining their content at the level of 0.25-5.72 mkg/I. Using the
relationship linking the number of cyanobacteria with the sum of cyanotoxins the authors suggest the rough
indicator for the number of cyanobacteria at the level of 21 million cells/I. Above this number the cyanotoxin
content exceeds the norm recommended by the World Health Organization.
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