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®HTONEPH®HTOH BACCEHHA PEKH IHHAHT (MAJIAH3HSA)

l',lpoanneno CpPABHHTCNEHOS HIYdeHHe coobmecTs Bofopociedi, ofHralomux mHa cyGerparax

pastoro THna. Bogop B ofp KaMHeif, IeCKa M JOHHBIX 0THoXeHHH, oTGHpaIH
Hi PAsHBIX CTAHIHAX, PACTIONOMKEHHEIX B Gaccefite p. ITuHanT. JI no/yueHHs penpeseHTATHBHEIX JAHHEIX 06
ansrodiope, np Ha Kol M Takoke cTekna obpacTanud. B famsnekinen
MONYYEHHEIE CBEJICHHA YYHTBIBAIH NPH OlICHKe Boael. O obnane P H
pHHAJ K p KAM rpynnas, Geuto pasmeysuiM. Ha nprpogHuix
yGetp T #H Ha KamHAx — 94732 mhm HAa TOBEPXHOCTH JOHHBIX
omiokeruit 1314,36 xvmm’. Cxonmo BHJIOBOIO COCTABA P Ha H

NpHpPOHEIX cyGeTpatax, Gbuto BhicokHM: 78,3 % (IpH cpaBHEHHH CTEKOJ OOPaCTAHHA ¢ KAMHAMH H IECKOM)
® 78,1 % (npH cpaBHeHHH cTeKos ofpACTAHHMA C MOHHBIMH OTIOXKeHHAMH). Buaoeroli coctas Bomopocneii,
HaliienHuIX B Gaccefine p. ITmmamr, sasHcenr Kax oT THma cyGeTpaTa, TAK H OT Kavectsa Bojs. Crexna
ofpacTaHHs MCTOMKIOBANH NPH CPABHCHHH BHJIOBOTO COCTaBa BOJOpociel, OOHTAIOMMX Ha CTAHIMAX,

OTIHYAIONAXCH 110 YPOBHIO 3arp o p 1Y axtopa P
cyberpata. Ilpm orom HaGmofaeMble OTIHMHA BHIOBOTO COCTABA Bojopocned, HaliIeHHLIX HA pPasHLIX
GruTH 06 JHWE BOJIBL

Knwoueswe cnoea: GpUTONEPHOHTOH, BHAOBOH COCTaB, CTPYKTYpa COOGIIECTB, 3aTpAIHCHHE, KAYECTBO

ojthl, cybetpar.
Beeaenne

XapakTepucTHKH COODMECTB (HTONECPHHTOHA IMPOKO MCTIONB3YIOTCA NPH
OLEHKE KAYCCTBA BOABI O1arofaps TOMY, YTO 3TH OPraHH3MbI GBICTPO PACTYT H YYTKO
PearHpyloT Ha M3MEHCHHME YCIOBHi BHewmHei cpemsl (Ho, 1976, Austin et al., 1981;
Rott, 1991; Stewart, 1995; Hill et al., 2000a; b). Onpenenexue BHAOBOIO COCTaBa H
KONHYCCTBCHHBIX XAPAKTEPHCTHK pA3lBHTHA BoOJOpociell mepHHTOHAa sBiAeTcH
JOBONBHO CIOKHBIM W3-32 Moponorsuecko u Tomorpaduieckoil BapHAGETBHOCTH
npupofbIx  cyGcTpaTtos.  TloaToMy — mpeamouTeHHE — OTAAKT  MCMOJb30BAHHIO
HCKYCCTBEHHBIX CYOCTPAarToB, B WACTHOCTH cTekon obpactanms (Slideckovd, 1962). Tun
cyberpara (Coring, 1996), a Tamke ueibri paa ApYyrux (JakTOpoB MOTYT BIMATE Ha
HHTCHCHBHOCTh ~ PA3BMTHA M CIPYKTYpy coobmects (uronepudurona. Crok
OPraHHYECKHX M HCOPraHHYCCKHX COC/HHCHHI CyIICCTBEHHO BIHACT HA COCTaB
BOJOPOCTEBRIX coobmiecTs B pekax (Round, 1991).

OcHoBHAas memb paboTel — H3IYYECHHE BHIOBOIO COCTABA M CTPYKTYpHI
coo6uecTs nepH(UTOHHLIX BOAOPOCTEH, PA3BUBAOIHXCA B 0OPACTAHHAX NMPUPOIHBIX H
ucKyccreeHHbIX cybcTparos. Crekna ofpacTanma HCMONMB30BATH [UIA  YTOYHEHHA
BHIOBOI0 COCTABA BOJOPOCHEH H MOMYYCHHA PEMpPE3CHTATHBHBIX NAHHBIX, KOTODHIE
HCTIONB30BANH NPH OIGHKE KA9eCTBa BOIbL.
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MarepHaiabl M METOALI

Mpo6Gei oTGHpanu Ha 12 cranmusx (A-L), pacnomoxkennslx B Gacceiine peku
TMunanr, noApoOHOE ONMHCAHME CTAHIMIA M KapTa-CXeMa ec NpHBeIeHs! paHee (Wan
Maznah, Mansor, 2000; Wan Maznah et al., 2000). Cranuun A—C pacnonaramucsk Ha
JOBONBHO 9HCTOM y4acTke peku. [lpupogmsie cyOcTparsi B OCHOBHOM  ObLiH
TNpeACTABICHBI KaMHeM, meOHeM H meckoM. Ha ApYyrHX CTaHIMAX, PACTONOKEHHBIX
BHH3 MO TCYCHHI) HA 3arPA3HEHHOM YYACTKE PEKH, mpeobiagand HIHCTHIE TOHHBIE
OTTIO/KeHHA, BOAA ObUIA TEMHO-CEPOT0 LBETA C HEMPHATHRIM 3amaxoM. Cranuun G 1 H,
PACTIONIOIKEHHBIC B YCTHE PEKH, XaPAKTEPH3OBATHCE NOBBILCHHOH CONeHOCTEIO (1-5 %o
" 4-23 %o coorsercTBenHO). Kamum, mebeHs B MECOK 4acTo BCTPEHAKOTCA B mpeaenax
OCHOBHOTO PyCla PeKH, IO3TOMY HCTO/Nb30BAHHE CTEKON 0OpACTAHMA IIA H3YYEHHN
nepu(h)MTOHHBIX BOJOpOCTEl sABIAeTCA BromHe onpasiaHukM (Round, 1981; John,
Johnson, 1991). Metoasl (H3HKO-XHMHYESCKOTO AaHAAM3a npob BOABL, 4 TaKKE
KOHCTPYKIHA NpoGooTOOpHHKA onHcaklel panee (Maznah, Mansor, 1999; Wan Maznah,
2002). B naGopaTopHsIX YCIOBHAX MpoObl H3 Kammoro npoboorGopHuka obpabaThiBami
B Tpex NOBTOPHOCTAX. Jlus ompeieneHHs M MOACYETa AHATOMOBBIX BOAOpoOCHeH
H3roTaBIMBAIH TIOCTOAHHBIC Mpenapatsi (St. Clair, Rushforth, 1976).

Obpacranid KaMHEil W necka H3ydann Ha cTanumaXx A H C, Toraa kak
00pacTaHuA MIHCTBIX JOHHBIX OTIOKEHMHA H3yyaan Ha cranuuax D, F, G u H. Jlonssie
OTHOKEHHA M TECOK OTOMPANH C MOBEPXHOCTHOro cios (1 cm) mpe momomm PVC
TpyOKkH guaMeTpoM 3,9 oM | AnmHO# 15 oM (Brotas et al., 1995). [po6w gocTasnamm B
nabopaTopHi0 B CTEKIAHHBIX 3aKPBITHIX KOHTEiHEpaX, CONEpKAMHX J0CTATOYHOE
KOMHYeCTBO (hunbTpoBaHHOM peuHoit Bomsl. KonuyecTBenusie npobsl puTonepupHTOHA
¢ KAMHCH 0TOHpanH paMKoii 3 x 3 cM’, KOTOpYEO Torpy>kaxs B Boay (Anton et al., 1998).
C nnomwams, OrpaHHYEHHOH PAMKOH, BOMOPOCITH CYHMINATH H CMBIBATH B CTEKIAHHBIC
OyThUIH, 3aTIOIHCHHBIC (PHILTPOBAHHOI pedHoit Boaoi. [Tony4yeHHbIC JTaHABIC 0600mATA.

Ipo6er  (uronepudurona obpabareBany B naGoparopum, onpeaenss
OTHOCHTENBHOEC OOMnue Bomopocneit cormacho APHA  (1992) kak oTHOLICHHe
KOMH4eCcTBA ocobeil maHHOro BHAa Kk ofmeMy KommdecTBy ocobeii Bcex BHAOB,
HaliaeHHBIX B mpooe (%).

PesyasTaTsi

Bogopocnn mepudmTona, oTofpaHHBIE C NPHPOJHBIX M HCKYCCTBCHHBIX
cybcrpartos, mpuEagnexams K otaenam Cyanophyta, Chlorophyta, Bacillariophyta
(Diatomeae) w Euglenophyta. Beero B 00pacTaHHAX HCKYCCTBEHHBIX CYOCTPaToB GBIIO
Halimeso 111 TakcoHOB BOAOpOCHeH, M3 KOTOpeIX 13 mnpHHaANEkanH Kk oTAERy
Cyanophyta, 18 TakconoB — otaeny Chlorophyta w 80 TakcoHos, oTHocaupmxcs K 21
poay, npHHAMNEKANM oTaeny Bacillariophyta. Ha BCex CTAHIMAX MO YHCIY BHIOB
npeoblazand  IHATOMOBBIE  BOAOPOCTH, (OPMHPYA CTPYKTYPY  BOAOPOCTECBBIX
coobmecte (puc. 1). HecMoTps Ha TO, 9TO BOHOPOCAH H3 JAPYTHX OTAEN0B OBITH
TPEICTABICHEI MEHBIIHM “MCIIOM BHIOB, HX 10714 B 06mieif YHCIEHHOCTH H GHOMacce
(puronepudurona Obiza sHauMTenbHOM (puc. 2). Ha ydacTkax, pasIHYAOMXCH
CTCNCHBIO 3arpA3HCHHA, AOMHHHPOBANHM DPasHbIC BHABI BOAOPOCTCH. YUHCICHHOCTH
Bacillariophyta 6e1na BbIIE HA YHCTHIX YYACTKAX pexH (cM. puc. 2). Ha sarpasHeHHBIX
yuactkax npeobnapamn Cyanophyta u Chlorophyta, TOrIa Kak Ha WHCTRIX YHACTKAX
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pexu — Bacillariophyta w Chlorophyta. Ha yMmepeHHO 3arpsasHeHHbIX yyactkax (ct. I)
skman Bacillariophyta B 06myxo uncnenHocTs (uronepudurona cocrasman 50 %.

Komnecrso snnos, %

A B C D E F G H I I K L

CraBumn
B Bacillariophyta 8 Chlorophyta W Cyanophyta

Pac. 1. C1pykTypa coobnjecTs nepH$PHTOHA Ha CTEKIAX OGPACTAHMA

800

IToKasaTelh YACICHHOCTH, KII /MM

A B c D E P G H I J K L

Crananu
B Bacillariophyta @ Chlorophyta M Cyanophyta

Pic. 2. Cpegnue JHaUeHHA THCTEHHOCTH TIepHMHTORHEIX Rofjopocieli Ha cTekiIax 0OpacTaHHA.
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Tabnuya |. OmvocurensHoe obwme Bacillariophyta ua cySerparax B Gaccedine p. Ilnnanr

CyGerpar
Tarnon Crexia ofpactanus Kamun 1 necok "{Iom
Crasumus
ABC | D,F,GH ABC D,F,GH
1 2 3 4 5
Achnanthes sp. 4 2 i £
A. coarctata Bréb. - - + 5
A. exigua Grun. + 44 o+ e+
A. exigua var, heterovalva Kras. ++ s 4 4+
A. exigua var. constricta (Grun.) Hust. + - ++ -
A. lanceolata C.A. Ag. - - ++ -
A. microcephala (Kiitz.) Grun. - - e =
A. minutissima Kitz. ++ - R =
A. oblongella Ostr. e + -+ 3
A. woltereckii Hust. + g ++ 7
Amphora bitumida Prowse - - ++ 3
A. libica Ehr. + = ++ Y
Anomoeoneis brachysira Grun. + - b 2
Cocconeis sp. - 4+ B 4y
C. pediculus Ehr. ++ - et i
C. placentula Ehr. +4+ - +Ht -
C. thumensis Mayer ++ + ot -
Coscinodiscus antiquus (Grun.) CL - + = ++
C. argus Ehr. - 4+ = T
C. decipiens Grun. - K 5 ++
C. excentricus Ehr. - ++ 3 ey
C. symmetricus Kitton - ++ - ey
Cyclotella comta Kitz. - ++ 3 ey
C. striata (Kiitz.) Grun. - ++ : J+
C. striata var. baltica Grun. - + - ¥
Cymbella sp. - + < T
C. cuspidata  Kitz. - - . +
C. turgida Greg. - - e -
C. ventricosa Kitz. = = +— FET
Diatoma sp. + g ot b
D. el Lyngb. ++ + ++ 4
D. vulgare Bory - - - +
Diploneis bombus Ehr. - + & ++
D. decipiens CL E + T -+
D. ovalis Kitz.CL. & + 2 +
D. interrupta Cl. - - o ++
ipithemia sp. - - + &
Eunotia sadetica var. inasa Cl.-Evler R + s ++t
E. faba (Ehr.) Grun. + B ¥+
E. grunowi CL. + 4 S ¥
E. lunaris Grun. - F ++ +—+
E. major (W. Sm.) Rabenh. - & . 2
E. monodon var. alpina Kitz. e ++ ey ++
E. pectinalis Rabenh. 4 + - L
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npodonxcenue matn. 1

1 2 3 4 5
[Eunotia pectinalis var. minor (Kitz.) Rabenh. i+ + bt -
E. praerupta var bidens (Ehr.) Grun. + + - -
Fragilaria sp. 1 +++ ++ ++ +
Fragilaria sp. 2 - . —+ et
F. capucina Desm. -+ - R &
F. construens Grun. - + - =
Frustulia javanica Hust. - + -
F. rhomboides (Ehr.) D.T. + - —+ =
F. rhomboides var. saxonica (Rabenh.) D.T. + - + -
F. saxonica (Ehr.) D.T. + + + *
Gomphonema sp. - - + +
G. acuminatum Ehr. + - ++ +
G. constrictum Ehr. - - + =
G. gracile Ehr. L + e -
G. longiceps Ehr. - - ++ a
G. parvulum (Kotz.) V.H. + i R R
G. subventricosum Hust. ++ ++ ++ ¥
Gyrosigma sp. - - < ++
Melosira sp. - - - +
Meridion sp. - +
H hi 1phi Grun. + et - et
Navicula sp. + - + -
N. amphibola Cl. 2 ++ -+
N. enyptocephala Kiitz. R [ e e
N. cuspidata Kitz. - + x +
N. halophila Grun. + ++ - -
N. hustedtii Grun. - - - ++
N. radiosa Kiitz. + + + +
Navicula rhynchocephala Kiitz. - - - +
Neidium affine Pfit. - 5 + =
N. gracile f. aequale Hust. + - < -
Nitzsehia amphibia Grun. + R ot b
N. angustata Grun. - + - .
N. fonticola Grun. - ++ - i+
N. littoralis Grun. - ++ - b
N. obtusa W. Sm. - ++ - +++
N. obtusa var. scalpelliformis Grun. - ++ 5 ++
N. palea (Kitz.) W. Sm. - ey ++ it
N. romana Grun. . = .- Lo
N. sigma W. Sm. < ey i ++
Pinnularia sp. 1 + < + &
Pinnularia sp. 2 - + + -
P. biceps Cl ++ +++ et e
P. biceps f. petersenii Ross ++ +++ ++ R
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oxondanue mabn. 1

1 2 3 4 5
Pinnularia borealis Ehr. & - e L
P. braunii var. amphicephala (Mayer) Hust. + + + e
P. gibba A. Cl. Auler - - - +
P. maior var. transverse (A_S.) CL + + - =
P. mesolepta (Ehr.) W. Sm. + - 4 e |
P. microstauron (Ehr.) CL + ++ - 44 |
P. ruttneri Hust. - . : « i
P. splendida Hust. + - + v |
P. subcapitata var. paucistriata (Grun.) CL - + - .- |
Psammothidium bioretii ++ - i+ -
Rhopalodia sp. - - - ¥ |
Surirella sp. 1 + - 4 -
8. linearis W. Sm. +4 - R =
S. ovalis Bréb. 2 - . -+
8. tenuissima Hust. + - -+ i
Stauroneis obtusa Lagerst. - K £ ++ |
S. pusilla CL.-Euler - - z 3 |
Synedra ulna Grun. - . ++ ++ ]
Total 51 58 64 6702 1|

TpuMevanue. 3neck u b Tabn 2: (-) — BHA He HalifeH, (+) - BeTpevaeTea pesko (1-30%), (++) — wacTo
(31-60%), (+++) — Maccopo (61-100%). OGHIHe BHIOE PACCYHTAHO HA OCHOBE YHCIICHHOCTH BOIOpOCTiei.

TaGruya 2. O ofwnie Cy hyta, Chi uE 0 Ha cyGerp B
Gacceiinie p. Insanr
CyGerpar
o Crekima obpactanus Kamnu i necox 0-5;;2::3
Cranuns
ABC D,F,G,H AB,C D,F, G H

1 2 3 4 5
CYANOPHYTA
Anabaena sp. +4 - o -
A. constricta (Szaf.) Geitl. - - e -
Calothrix sp. + - + -
Chamaesiphon sp. - = 4+ 3
Coelosphaerium sp. = : S -
Homoeothrix sp. = + + T
Lyngbya sp. - ++ 4
Lyngbya aerugineo-coerulea (Kiitz.) Gom. - + et ++
Oscillatoria sp. 1 + + ++ ++
Oscillatoria sp. 2 = 4+ - 4+
0. agardhii Gom. - ++ = +H+
O. curviceps var. minor Emoto et Hirose - ++ = -+
0. limosa Ag. - ++ = 4+
O. tenuis Ag. i ++ = +
0. tenuis var. asiatica Wille - i - e
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okonvanue mabin. 2

1 2 £ 4 5
Phormidium tenue (Meneg,.) Gom. - + 3 ++
Spirulina sp. - + —+ ++
CHLOROPHYTA
Ankistrodesmus sp. T+ G ++ L
A. faleatus (Corda) Ralfs i3 2 + +
Chaetomorpha sp. - : = +
Chlorella pyrenoidosa Chick. - At a -
C. vulgaris Bejer. - +4 e +H+
Chlorococcum sp. ¥ -+ 3 IS
Cladophora sp. . : - o
C. glomerata (L.) Kitz. - - e +H+
Closterium parvulum Nig. + - e -
Coelastrum sp. 3 P —+ E
Cosmarium sp. * - ++ ++
C. javanicum Nordst. s 4 ++ >
Euastrum sp. - - -+ -
Microspora sp. ++ 4 4 e
Mougeotia sp. - o + <
Rhizoclonium sp. - + - ++
Scenedesmus sp. + - ++ ++
S. acuminatus (Lag.) Chod. + ++ + ++
. bijugatus (Turp.) Lagerh. - + 2 P
Spirogyra sp. + - ++ -
Staurastrum sp. + - L -
Stigeoclonium sp. + + oy ey
8. tenue Kiitz. - ot B ey
Ulothrix zonata Kiitz. + 4 4 s
Zygogonium sp. + - + -
Zygnema sp. - - + =
EUGLENOPHYTA
Euglena acus Ehr. - B = +
E. viridis Ehr. - = +
Trachel. hispida (Perty) Stein = - . =
OfIee YHCI0 BHICE 15 21 29 32

B TeueHMe BCEro nepuMoa MCCaeA0BaHmit 4-7 BHIOB BOAOPOC/IEH BCTPEYATHCH
ofpacTannii mecka H KAMHEH MBI
PACCMATPHBANH B IIENOM IS TONYy4EHHA PENpPE3CHTATHBHBIX JAHHBIX O BOZOPOCIAX
Tepu(pHTOHA NPHPOAHBIX CyOCTpaTOB HAa “HMCTOM y4acTke pexd. Bcero 131 Takcon

B oOpacrammax mnecka. [losTomy mnpobml
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BoAOpoCnei GbLI HalileH B 06pacTaHHAX MpHpoaHkIX cybeTpaTos. ITpw sToM 64 TakcoHa
oOHapyxeHo B OOpacTammsX KamHei W mecka, a 67 — B 0OpacTaHMAX JOHHBIX
ornoxernii. CIHCOK BHAOB BOAOPOCIEH, HANAEHHBIX B 06PACTAHHAX HCKYCCTBEHHBIX H
npupoaHbIX cyfcTpaTos, npusenek B Tabn. 1 u 2. Haubonee wacro serpevamuck Funotia
monodon var. alpina., E. pectinalis var. minor (Kiitz.) Rabenh., Fragilaria sp. 1,
Fragilaria sp. 2, Gomphonema subventricosum Hust., Navicula ervptocephala Kiitz.,
Pinnularia biceps Cl. u P. biceps f. petersenii Ross, HalileHHBIC HA BCEX CTAHLMAX B
00pacTaHHAX NPHPOQHBIX H HCKYCCTBEHHBIX CcyGctpatos (rabnm. 1). Achnanthes
oblongela, Cocconeis pediculus Bhr., C. placentula Ehr., Fragilaria capucina Desm. u
Psammothidium bioretii (Germ.) Bukht. ObumM HaiiZeHBI TONBKO HA YHCTOM YYACTKE
pekH Ha cTexnax obpacranma m Ha Kamuax. Coscinediscus, Cyclotella, Diploneis,
Gyrosigma, Nifzschia fonticola (Lewis) Fricke Grun., N. lifforalis Grun., N. obtusa W.
Sm. u N, obtusa var. scalpelliformis Grun. BCTpeYCHBI JHIIb HA CTAHIHAX,
pacnonokeHnsIX B ycrbe pexu (cramumn G m H) (cm. tabn. 1). Ilpu arom Cymbella
cuspidata Kiitz., C. ventricosa Kiitz., Eunotia lunaris Grun., Navicula amphibola Cl. u
Synedra ulna Grun. GbUTH HAWICHBI MTHIIL B 00PACTAHHAX MPHPOIHBIX CyOCTPaTOB KAK
Ha YHCTBIX, TAK M HA 3arPA3HEHHBIX YIacTkax. Achnanthes exigua Grun., Gomphonema
parvulum (Kiitz.) V.H., Hantzschia amphioxys Grun., Nifzschia amphibia Grun. u
N. palea (Kiitz.) W. Sm., B Macce BCTPEYABIIHECA HA 3arPA3HEHHOM YacTKe, HA THCTOM
YYACTKE peKH OBUTH HAHICHBI JTHIIL B MEPHO OTCYTCTBHA AOAICH.

B obpacranuax xamuei m mecka Cyanophyta, Chlorophyta w Euglenophyta
OBITH TIpeACTABICHBI 29 TAKCOHAMH, @ B OOpacTAHHAX MOHHBIX OTNOXEHHH — 32
takcoHamu (cm. Tabn. 2). Euglenophyta oOHApY/KeHBI MHIIE B O0PACTAHHAX NOHHBIX
OTNIOJKEHHH Ha 3arpsA3HEHHOM YYACTKE PeKH. Anabaena sp. HAHIEHA JHINL HA YHCTOM
yYacTKe PpekH B 00pacTaHHAX NpPHPOJIHBIX H MCKYCCTBEHHBIX cyGcTpato, a
Chamaesiphon sp. — B oGpacraHHAX npupoaEkIX cyocrparoe. Buast ponor Oscillatoria,
Chlorella m Chlorococcum BCTpEYANTHC B OCHOBHOM HA 3ArPA3HEHHOM YYACTKE.
Cladophora glomerata waiinewa B 00pacTaHMAX KaMHeElHl H JOHHBIX OTJIOMKCHHI
NMPAKTHYCCKH HA BCEX CTAHIMAX, HO HM paly He Oblla OOHAPY)KCHA HA CTERIAX
obpacranms, Microspora sp. HaliieHa Ha BCeX BMaax cyOCTpaTa Ha 3arpA3HEHHOM
yuacTke pexn (cm. Tadn. 2). Ornocurenshoe obunue Bacillariophyta GbUIO BEICOKHM Ha
YHCTOM YYACTKE PEKH HA MPHPOJHBIX MCKYCCTBEHHBIX cyOctparax (38,0 % m 42,7 %
cootsercTBenH0). Bromacca Cyanophyta Gsina BEIIE HA 3ArPAZHEHHOM YYACTKE PEKH.
Ha npupogwoM M HCKyccTBeHHOM cyOcTpaTe BCTpewaemocTs W 06HmMe Boopocneit
nepH(HTOHA CYUIECTBEHHO OTIHYAMHCH (f-test, p < 0,05) (Tabmn. 3, puc. 3).

Ha crexnax ofpacranmus o6umie sBonopocieii Obuio Beime. HaubGonee Bricokoe
oOHIHe JMATOMOBBIX OTMEYEHO B OOPACTAHMAX KAMHEH M NECKa, TOrAa Kak HamGomee
Bhicokoe oOunme Chlorophyta — B 00pacTaHmAX AOHHBIX OTIOMeHHH. OOumme 18
JOMHHHDYIOIIMX BMJIOB [MATOMOBBIX BOJOPOCIEH, HAWICHHBIX B 0OpacTAHMAX
cyOCTPaTOB PA3IMMHOIO THIA, NMPHBEACHO HAa puc. 4. Ha 4MCTOM y4aCTRe pekH (Ha
KAMHAX M IIECKe) BHIOBOK COCTAB BOJOPOCNEi OTMHYANCA OT TAKOBOTO, HAGMOAaeMOro
Ha €€ 3arpA3HEHHOM YJACTKe (B 00pacTaHHAX JOHHBIX OTI0:KeHHIT). CXOACTBO BHAOBOrO
cOCTaBa BOAOPOCHEH, OOGMTAFOMMX HA HCKYCCTBEHHBIX H MPHPOIHEIX CybcTparax, Gbuio
BBICOKHM: KO3()rumeHT (ropucTHIeckoH o6muocT Cepencera coctaBun 78,3 % (upu
CPABHCHHH CTCKON 00pacTaHuA ¢ KAMHAMH H rieckoM) i 78,1 % (npH CPABHCHUM CTEKON
oOpacTaHiA C JOHHBIMH OT/IOKEHHAMH, KAMHSMH).
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Tabauya 3.O0THOCHTEILHOE 0GHIHE P i (%) M cp KIeToR (Ka/MvC) Ha
TIPHPOHBIX I HCKYCCTBEHHBIX cyGcTpaTax

CybGerpar
okazaTens - Crexnia obpacranus
AMHH H TIECOK Jonnnie AT
AB,C D.F,GH
Bacillariophyta
CpeHas YHCISHHOCTE 360,374 31,303 265,263 196,875
OGnme 38,0 273 427 21,6
Chlorophyta
Cpeansis THCICHHOCTS 308,344 408,537 219,172 274,109
O6me 32,5 33,6 34,7 30,5
Cyanophyta
CpeflHss YHMCIeHHOCTE 278,6 5182 1343 414,269
O6mmie 294 394 22,6 46,8
Euglenophyta
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Obwme - 46 - -
Cpennee anavenne obureit 947,318 1314361 618,735 885,253
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OCrekna obpacTanus
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cyGeTpaToR pauTHYHOTO THOA.

Obcyxnenue

OrpaHndeHHOE KOTHYECTBO BHIOB BOAOPOCHCH, HAMEHHBIX B 0OpACTAHHAX
necka, OOBACHASTCA HecTaOHMIBHOCTBIO JaHHOro THmMA cybcrpara. IIpH HM3yuCHHH
cpemmsemromMopckux pex ®panuun (Cazaubon et al., 1995) mime 8 BHAOB BogopocTeH
Obuto HaiineHo B oOpactaHHaxX mecka. B 1o ke Bpems, 28 BHIOB BOAOpOCIEH
obHapy:xeHo B 00pacTaHHAX Kamueif u 18 — B 06pacTaHHAX HCKYCCTBEHHBIX CYOCTpaToB.
AfOpasna, a Takke IpyrHe (JakTOphl, CHOCOOCTBYIOIUHE NOMBIKHOCTH cyOcrpara,
OTPHUATENBHO BIMSKOT HA POCT BOAOPOCHEH, MX METabONM3M H HHTCHCHBHOCTH
paseuras (Rier, King, 1996). Hecmotpsa Ha 1o, 9ro Cyanophyta, Chlorophyta w
Euglenophyta ObiM  npencTaBicHsl HEOONBIIMM WHCIOM BHIAOB, HX pONb B
(opmupoBasHH CTpyKTYpsl coobmecte (QuTomepmipuTOoHa OBUTA 3HAMHTENBHOI.
HuryaTeie BOZOPOCHM IErye CMBIBANHCh C TOBEPXHOCTH cyOcrpata. [namkas u
OHOPOHAA TIOBEPXHOCTB CTEKON OOpACTAHHA NPENATCTBOBANA HMX WHTCHCHBHOMY
pasBuTHIO Ha nanHoM cyOcrpare (Rushforth, Brock, 1991). 3enensie u cHHe3eneHsIe
BOJOPOCHH OBLTH NpeNCTaBNeHBI HeOOMBIIMM 4YHcioM BHAOB. OmHako WX BKIAT B
obuyro Guomaccy (Ho, 1976; Rushforth, Brock, 1991; Hill et al., 2000a) u 4HCIeHHOCTE
(puronepudurona Opin cymectsenubiM. Cpemu Bacillariophyta HaWIeHBI BHIOBL, B
TEYEHME BCErO roJA BCTPCHANOIIHECA HA NPHPOMHBIX M MCKYCCTBEHHBIX CyOCTparax.
OHH HTPAJTH BA/KHYIO PONb B NEPH(HTOHHLIX COOOIIECTBAX B TEUEHHE BCETO roJa, B TOM
YHCIe M B CE30H J0AeH, Gmarogaps HX YCTOHYHBOCTH K 3arpA3HEHHIO, a TAKke K
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cmbBy (Winter, Duthie, 2000). Hx ymcIeHHOCTh Ha CTeknax ofpactanmsa Obina BbIe,
4EM YHCIIEHHOCTD HATIATHIX WM Cab0 MpHKpenieHHsIX Buaos (Brown, 1976).

OTcyTcTBHE HEKOTOPBIX BHIOB JHATOMOBBIX BOJOPOCHEH HAa CTeKIax
ofpacranms OOBACHAETCA TeM, YTO NPHPOAHBIC cyOCTpaThl HaxoasTcs B Boue Gonee
JUTHTENIBHOE BpEMA, B TEYCHHE KOTOPOTO HX 3aCENEHHE MPOMCXOAMT HONee HHTEHCHBHO.
CpaBHHTENBHOE M3YYEHHE BOJOPOCICBBIX COOOIIECTB, Pa3BHBAIOMMXCH HA cyGcTpaTax
Pa3’HOr0 THNA, JOBONBHO 3aTPYAHHTCNBHO, NOTOMY 4TO TPHPOJHEIE CyGCTpaThl
HAXOIATCA B BOAC HeompeneneHHoe Bpemsa (Brown, 1976; Nather Khan, 1985), a mx
IEPOXOBATAA MOBEPXHOCTh  CHOCOOCTBYeT pasBHTHIO Cnabo NpHKpenUieHHBIX  (opm
Bogopocneii. HecMoTps Ha To, ¥ro THN cyGcTpara BIMACT Ha BHIOBOH COCTAB BOJOPOCIEH,
HX BCTPE4acMOCTh B OacceifHe p. [THHAHT XapaKTepH30BANACH KAYECTBOM BOMIBL

CormacHo nurepatypusiM gamubiM (Cox, 988; Round, 1981), Achnanthes
lanceolata, A. minutissima u A. microcephala BCTpe4alOTCA KK B JOHHBIX OTIOMKCHHAX,
Tax W B oGpacranmuaX kamued. OaHako B p. [THHAHT B TEUEHHE MEPHONA HCCICAOBAHMI
OHH Haiinensl He ObUTH. O9YEBHIHO, PA3NOMKEHHE OPrAHHYECKOTO BEIIECTBA, a TAKKe
JehHIMT KHCIOPOJA Ha 3arpA3HEHHOM YYAaCTKE PEKH TIOJABIATH PAa3BHTHE BOJOPOCTCH.
OrcyrcTBHEe OTAENBHBIX BHIOB BOJAOPOCIHEH Ha CyOCTpaTe ONpEJENEHHOro THIA
00BACHAETCA HE €T0 HENMPHIOJTHOCTEIO /UIA 3aCENEHHA BOJOPOCIAMH, A KAUSCTBOM BOMIBL
PasnokenWe OpraHM4MeCKOro BCIIECTBA, a TaKKe AC(MUMT KHCIOpPOJA SABISIOTCA
BAKHBIMH (DAKTOPAMM BHELUHEH CPeabl, ONpPEJE/MOUMMH CHCTCMATHYCCKHH COCTAB
Bojopocneii mepuimrona. KayecTso Bomel MOMKeT Hrparh Gonee BaXKHYI pOnb B
(pOPMHPOBAHHH BHIOBOTO COCTABA BOJOPOCTEH, PA3BHBAIOIMXCA B 00pacTAHHAX
KaMHell M JOHHBIX OTIOMKeHHH. MHTeHCHBHOCTH 3aCelNieHHs TAKOr0 HeCTabHIBHOrO
cybcTpaTa, Kak JOHHBIC OTIOKEHMA, ABIAETCA JOBONbHO Hu3KkoK (Round, 1981; Sze,
1998). Ognaxko B p. [TnHaHT HanGoNee BRICOKAA THCICHHOCTh BOJOPOCIEH HaGMmoIanach
HMCHHO B JOHHBIX OTJIOKCHHAX, YTO 0OYCIABIHBAIOCH IOCTATOMHBIM KOJHYECTBOM
OHOTEHHBIX 3/EMCHTOB, a Takke HeGONMBINOH CKOPOCTBI0 TEHCHHA HA HHJKHEM
JArPASHEHHOM Y4ACTKE pekH. I3 IOHHBIX OTI0KEHHH GHONCHHBIC BEIIECTBA NMOCTYNAKT
B TONIY BOJBL, IZ¢ HCMOMB3YHOTCA (puTonepuduToHoM (Vadeboncoeur, Lodge, 2000), a
npoGbl JOHHEIX OTJIOMEHHI OTPAXNAOT BIHAHHE KAYECTBA BOAbI HA (DOPMHPOBAHHE
amsro(nopsr (Cox, 1988 ).

Buzmosoif coctas Bogopocieif, HaHICHHBIX HAa CTeknax oOpacTaHHMdA, He
MONHOCTHEO OTPAKAET BHIOOBOI cocTaB Bopopocneii, oburaommx B peke (Patrick et al.,
1954; Round, 1991): 75-85 % ansrodyiopsr, pasBuBalomeiics B pycie pexs, u 95 %
amero()IopsI, NPEACTABICHHOH B GEHTOCHBIX COOOMECTBAX, PETHCTPHPYETCA HA CTEKIAX
oOpacranng. Ycranosnero (Nather Khan, 1985), uro B 6acceiine p. Jluarn (Manaiizns)
HA MPHPOZHBIX CyOCTpaTax BHAOBOH COCTAB BOAOPOCHEH HE HAMHOro Goraue, HeM Ha
HCKYCCTBEHHBIX CyOCTparax, a COCTAaB JOMHHHPYIOHICTO KOMIUICKCA XapaKTCPH3YeTCs
Gomsumim cxozcTeoM. Jlureparypusie ganmsie (Putz, 1997) CBHAECTENLCTBYOT O TOM,
YT0 BWIOBOH COCTAB H KONHYECTBCHHBIC TOKA3ATENH pPasBHTHA BoZOpocneif Ha
HCKYCCTBEHHOM cyOcTpate (Ue/Umono3a—auerar) ObIM CXOOHBIMH C  TAKOBBIMH
INH(HTOB, PA3BHBAIOLMXCA HA Makpo(uTax. HecMOTps Ha TO, 4TO MCTO/Ib30BaHHE
HCKYCCTBEHHBIX CYOCTpaToB NpH H3IY4YCHHH BOJOpOCTCH mepH(UTOHA HMEET CBOH
MPEHMYIIECTBA M HENOCTATKH, MHOTHE MCCIENOBATENH CYHTAIOT NPHMEHEHHE 3TOTO
Merozia uenecoobpasusM (Aloi, 1990).
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Knacrepubiii aHamas, a Takke APYTHE TPANHIHOHHBIC CTATHCTHYCCKHE MCTOMBL
(Wan Maznah, Mansor, 2000; Wan Maznah, Mansor, 2002), Gasmpyromuecs Ha
OTHOCHTCTBHOM OCHIHH BHIOB IHATOMOBBIX BOJOpOCHEH Ha CTexiaax ofpacTamus,
orobpannsix B Gacceiiie p. ITHHAHI, MO3BONHIN BBUIETHTb YHCTbIE, 3arpA3HECHHBIC H
COIOHOBATOBOAHBIC Y4YACTKH 9Toi peku. Kadecteo Boabl oTpaxaer W Omomacca
BOIOpOCNEH NepH()MTOHA, a TAKKE COOTHOLIEHME MEXKAY AaBTOTPOQHBIMH M
rerepoTpo(h)HEIMH OPraHH3IMaMH Ha cTexnax obpacranus (Wan Maznah et al., 2000).

Jakinouenne

BerpewaemocTs nmepHHTOHHBIX Bomopocneii B p. [IMHaHr 3aBHcena oT
Ka4ecTsa BOABL Hcnmonmb3oBaHME CTEKON OOpACTAHHA ABIAETCA LENECOOOPA3ZHBIM NpPH
CPABHEHHMH BHJIOBOTO COCTABA BOJOPOCIEH, PA3BHBAOIIMXCA HA YYACTKAX PEKH,
Pa3IHYAIOMIMXCA CTENICHBIO 3aTPAIHEHHA.
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PHYCOPERIPHYTON ASSEMBLAGES IN THE PINANG RIVER BASIN (MALAY SIA)

Epilithic, epipsamic, and epipelic algae were sampled at several locations along the Pinang River
Basin. Periphytic algae attached on glass slides were also sampled to determine whether the artificial substrates
were collecting representative samples of algal flora naturally present at a site, which were subsequently used
in water quality analysis. The relative abundance of certain groups of algae was different on varying substrates.
Natural substrates recorded higher densities of algae (947.32 cells/mm’ on stones and 1314.36 cells/mm® on
sediment). Comparative studies of the algal communities on different types of substrates are complicated. The
mutual resemblances between artificial and natural substrates were 78.3 % (stones and sands) and 78.1 %
(sediment). Although the sut type infly d the algal composition, the occurrence of certain species in
the Pinang River Basin was also determined by water quality. Glass slides as artificial substrate were useful to
compare algal composition between sites with different levels of pollution and to reduce the heterogencity of
naturally occurring substrates, so that the difference in algal composition is duc to waler quality.
Keywords: phycoperiphyton, species positi iti polluti b water
quality.
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