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PHYTOPLANKTON OF THE TISA RIVER
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Abstract - Investigation of the Tisa River phytoplankton community was carried out directly after the cyanide spill in
2000. The investigation took place near Becej from February of 2000 to January of 2001. We observed 374 taxa from
eight algal divisions. The highest biodiversity was recorded among the divisions Chlorophyta and Bacillariophyta.
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INTRODUCTION

The present paper reports the results of a one-year investi-
gation of the Tisa River phytoplankton community.

The Tisa River is one of the largest Central Euro-
pean flatland rivers and the biggest Danube tributary
(Uherkovich, 1971). It is one of the most important
rivers of the Balkan region and Europe.

Phytoplankton investigation was carried out after the
cyanide spill on the Tisa River in January of 2000.

The aim of this study was to determine biodiversity
of the phytoplankton community in the Tisa River after
this accident. Algae are one of the most important primary
producers in almost every water ecosystem. At the same
time, these organisms are very sensitive to changes in
their environment.

MATHERIAL AND METHODS

Investigation samples were collected from Febru-
ary of 2000 to January of 2001 near Becej, weekly and
monthly.

Sampling for qualitative analysis was carried out
in February, March, April, June, July, September, and
November of 2000, which enabled us to follow the sea-
sonal dynamics of phytoplankton. The standard method
was used for sample collection a plankton net was drawn
through the water.
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UDC 574.583(282.243.742)(497.113)

Samples for quantitative analysis were collected in
one-liter plastic bottles every week from February 16,
2000 to January 31, 2001. Altogether, 55 quantitative
samples were collected during this period.

Table 1. Participation of divisions in the phytoplankton community of the Tisza
River

Division Number of taxa %
Cyanophyta 43 11,49
Rhodophyta 1 0,27
Pyrrophyta 6 1,60
Xanthophyta 7 1.87
Chrysophyta 4 1,07
Bacillariophyta 129 34,49
Euglenophyta 17 4,54
Chlorophyta 168 44,92
Total: 374 100

Phytoplankton taxa were determined in samples for
qualitative analyses. Physical and chemical characteristics
- air and water temperature, water pH, water clarity, and
oxygen concentration in the water, were measured during
collection of the qualitative samples.

RESULTS AND DISSCUSION
During the investigation period, we recorded eight

algal divisions. The list of divisions and their participa-
tion in the phytoplankton community of the Tisa River are
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Table 2. Floristical list of phytoplankton taxa found in the Tisa River from February of 2000 to January of 2001

ANA RZANICANIN et al.

taxa month:

I

oI v v VI

v

VIII

CYANOPHYTA

Anabaena affinis LEvpa.

A counstricta (Sz4F.) GEITL.

A flos-aguae BREE fo. flos-aquae STARM.

Anabaenopsis elenkinii V. MILLER

Aphanizomenon flos-aquae (L.) RALFS

Coelosphaerium kuetzingicnnm NAG.

Gloecapsa minima (Ke1zzL.) HOLLERE.

G minuta (Korz.) HOLLERB.

Gomphosphaeria aponina Kutz.

G. lacustris CHODAT

e I I A

G. lacustris fo. compacta (LEvaa. ) ELENE.

Merismopedia minima G. BEck

+

+ o+ o+ o+

+ o+ o+ o+

M. punctata MEYEN

M. tenuissinma LEMM

+

+

Microcystis aeruginosa Kurz. emend.

ELENK.

M aeruginosa fo. flos-aquae (WITTR.)

ELENK.

M delicatissima (W. et G. S. WEST)

STARM.

M elachista (W. et G. S. WEST) STARM.

M firma (BREE. et LENORM. ) SCHMIDLE

M grevillei (Hass.) ELENE.

M incerta (LEMI.) STARM.

Microcystis Korz. sp.

Oscillatoria agardhii Gon.

O. aniae VEN GOOR

Q. chalvbea (MERT.) Gom

O. chiorina (Kutz.) Gom.

Q. formosa Bory

Q. geminata (MENEGH.) GOM.

Q. linmetica LEvA.

O. limosa Ac.

O. planctonica WoLosz.

O. redekei V& GOoR

O. tennis AG.

Q. terebrifornis (Ac.) ELENE.

O. nitida SCHEORB.

Oscillatoria VATCH. sp.

Phormidinm ambiguum Gond.

P autunmnale (Aa.) Gond.
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Table 2. Continued

taxa month: i i} v v Vi Vo | voo i X pes peis 1

P. foveolarim (MonT.) Gond. + + + + + + + T T T

P tenue (MENEGH. ) Gom. +

P valderiae (DELP.) GEITL. + +

Pseudoanabaena crassa VOZZHENN. + +

Svhechococeus lividus Cop. +

RHODOPHYTA

Chantransia chalhvbaea (RoTH. ) FRES +
PYRROPHYTA

Cerativm hirundinella (O. F. ML) Dur. +

Cystodinium corifax (ScHL.) K1LEBS +

Gymmodinium aeruginosim STEIN

Peridinitn bipes STELT +

Peridinium Exz. sp.

+ o+ 4+ o+
+
+
+
+

T
+
+
+

Sphaerodinium cinctum (EHR.) WoLO. + + +

XANTHOPHYTA

Centritractus africanus FrrTscH et Ricn

C" belenophorus LEvnd. +

Goniochloris fallax ForT +

+o+ ]+
+
+
+
+
+

G mtica (A. Beauw) FoTT

Ophiocytinm Nag. sp. + +

+ o+ o+ o+ o+

Pseudopolvedriopsis skujae GOLLERBACH

Pseudostaurastrum hastatum (REHSCH.)
CHODAT

CHRYSOPHYTA

Cliyvsosphaera parvula (PASCHER)

BourrELLY

Dinobryon divergens MIHOF + + +

Mallomonas PERTY. sp. +

Svatwa wvella ERF. + + + + + + + + + T T
BACILLARIOPHYTA

Achnanthes hungarica (GRUM.) GRUN. +

A lanceolata (BRER.) GRUI. S8p.
Sfrequentissina L.-B var. fregentissima + +
L.-B

A lanceolata ssp. lanceolata (BrEs.)

Gruw. var. lanceolata

A minutissima KUTZ. var. minutissima + +

A minutissima var. jackii (R&geN.) L.-B. +

Amphora libyca Exr.

A ovalis (Kutz.) KuTz. + + +

Asterionella formosa Hags. + + + + + + + + + + + +

Aulacoseira granulata (EHR.) SION. var.

granulata(BHR.) SIMON.
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Table 2. Continued

taxa month: jig s v v VI VIO | VIO
A granulata morph. curvata CHODAT +
A granulata var. granulata fo. valida
(HusT.) SOMoNgEN N "
Cocconeis pediculus ERR. + +
C. placentula Exr. var. enghpta (EHR.)
GRUN. ’
C' placentula var. lineata (EEr.) VAN
HeurECK v v
C' placentula var. placentula Exg. + + +
Cyelotella bodanica Griw. var. bodanica
GRUN. v
C. meneghiniana IKuTz. + + + + + + +
C. socialis SCHUTT +
C. radiosa (GrRuw.) LEvd. +
Cymatoplenra solea (BrEp.) W. ShITH
+ + + +
var. solea
C. soleavar. apiculata (W. SwrTH) RALFS + +
Cymbella affinis Kotz + + + + +
C' caespitosa (Kutz.) BRuw +
C. cistula (Bxr.) Kircn. +
C. gracilis (Exr.) Kurz. +
C. mesiana CHOLNOKY
C. minuta HILSE + +
C. obscura KRassrE +
C' prostrata (BErx.) CL. + +
C. proxima REDMER
C. silesiaca BLEISCH
C. tumidula Grim.
C. turgidulla Grng. +
Cymibella az. sp. + + + +
Diatoma ehrenbergii Kotz +
D. mesodon (Elx.) Kz, +
D. moniljformis KiTz. +
D vulgaris Bory var. vulgaris + + + + +
D vulgaris var. producta GRUN.
D vulgaris var. distorta GRUN. + +
D vulgaris var. linearis GRUN. in VAN
Heurck v
Dichvmosphenia geminata (L¥YNGE.) M. N N N
SCHNIDT.
Fragilaria arcus (Bxx.) CL. var. arcus + + +
F. biceps (Kurz.) L.-B. + + +
F. capucina DEsw. var. capucina DESM. + +
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Table 2. Continued

taxa month: i i v v I Voo ovOor | IX X XI XIT I

F. capucina var. austriaca (Grun.) L.-B.

F capucina var. mesolepia (RaBH.) RABH. +

F. capucina var. rumpens (Kuorz.) L.-B. +

F. capucina var. vaucheriae (Kitz.) L.-B. + + +

F. construens (BExr.) GRUWN. var.

construens

F. crotonensis KITToN + + T
F. dilatata (BrEs.)L.-B. +

F. ulna Sippen acus sensu L.-B. + + +

F. ulna Sippen uina sensu L.-B. + + + + + + + + + +

F. ulna (Nrrzscs.) L.-B. Sippen

angusstisimea

Frustulia vulgaris (Tewa.) DE Tom +

Gomphonema acuminatun EER.

G. angur EHR. +

G. clavatum EHR. +

G constrictuin EHR. +

G minutum (AG.) AG. +

G olivacenm (Horw ) BREB. var.

olivaceum

G. parvulum (Kutz.) Koz, +

G. trumcatum EHR. +

Gomphonema Ac. sp. +

Ghrosigna acuminatum (K71z.) RAEH.

G. spencerii (W. Suara) CL.

Hantzschia amphiovys (EHR.) GRUN.

+ o+ 4+

o+
+
+
+
+
+
+

Melosira varians AG.

Meridion circulare (GREV.) Ag. var.

circulare

M civeulare var. constrictum (Ra1rs)

Vi HEURCK

Navicula capitoradiata GERM. + + +
N digitoradiata (GREG.) RALFS + +
N. digitoradiata var. rostrata HUsT. +

N. elginensis (GREG.) RALFS + +

N. gregaria DONEDRY + +
N halophilla (Gru.) CL. +

N. lanceolata (Ac.) Ear. + + + +

N mutica Kotz var. mutica +

N. radiosa Kurz. +

N vinnchocephala Kz, +

N. riparia HosT. +

N. tripunetata (O. F. MuLL.) Bory + +
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Table 2. Continued

ANA RZANICANIN et al.

taxa month:

oI

v

VI

VI

VI

N. trivialis L.-B.

N veneta Kutz.

N. viridula (Kirrz.) EHR.

N viridula var. rostellata (Krz.) CLEVE

Navicula Bory sp.

Nitzschia acienlaris (Korz.) W. SMITH.

N. agnita Host.

N. closterium (Exr.)W. SMrTH

N. dissipata (Kxrrz.) Gruw. var. dissipata

N. dissipata var. media (HaNTzZ3CH.)

GRUN.

N dubia W_ Swara

N flexa SCHUMANH.

N. fruticosa Husr.

N. graciliformis L.-B & SDMOM.

N gracilis HANTZSCH.

N. heufleriana GrnT.

N. intermedia HANTZSCH.

N linearis (Ac.)W. Sward var. linearis

N linearis var. tennis (W. Swrte) GRUN.

N. ovalis ARN.

N. palea (Kutz.) W. SMITH

N. prolongata Husr.

N. reversa W. SyaTH

N. sigina (KuTz.) W. SMITH

N. sigmoidea (NtTzecH.) W, Sw1TH

N. sublinearis HusT.

N tubicola Grum.

N mmbonata (Ear.)L.-B

N vermicularis (Krz.) NITZSCH.

Nitzschia Hasz. gp.

Pinmularia maior (KoTz.) RapH.

P viridis (NTzscH.) EHR.

Pleurosira laevis (EHE.) COMPERE Var.

laevis

Rhizosolenia longiseta ZACHAR.

Rhoicosphaenia abbreviata (Ac.)L.-B.

Stephanodiscus alpinus HUST.

S. hant=schii GRUN.

Stephanodiscus EER. sp.

Surirella brebissonii Kranpa, &L.-B. var.
kuerzingii Kranma, & L.-B.

S limecris W. SnrtH
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Table 2. Continued

taxa month: | 1 i v v VI | vo | vOl  IX X XI  XIO 1
S minuta BREB. +
S. ovalis BREB. +
S. tenera GREG. + + + +
Surirella TURP. sp. +
Tabellaria fenestrata (Lyic.) KUTzZ. +
T. flocculosa (RoTH.) KuTz. + +
EUGLENOPHYTA
Euglena acus EHR. + + + + +
E. ehrenbergii K1EBS +
E. oxyuris SCHMARDA + + +
E. viridis EHr. + + + + + + + +
Euglena EHR. sp. + +
Lepocinclis PERTY p. +
Phacus acuminatis STOEES var.
acuticanda (Ror1) Poscman i
P. orbicularis Porowa var. orbicularis + + +
P. pyrum (EHR.) STEIN +
Phacns Dur. . +
Strombomenas DEFLANDRE sp. +
Trachelomonas armeata (EAR.) STENT +
T. hispida (PERTY) STEIN var. volicensis
DrEz. !
T. planctonica Swik. fo. planctonica + + + + + +
T. svdnevensis PLAY.
T. volvocina EHR. + + + + + + + + + + + +
Trachelomonas EHR. sp. + + + +
CHLOROPHYTA
Acanthosphaera zachariasii LEvpa. + + +
Actinastrum fluviatile (ScEr¢D.) FOTT + + + + + +
A hantzschii Lacer.var. hantzschii
+ + + + + + + +
LazErH.
A hantzschii var. subtile WoLosz. + + + + + + +
Ankistrodesmus bibraionus (RENzCH )
Kors. ' ' !
A fusiformis CorDA + +
A gracilis (Renvsce.) Kori. + + + + + + +
Chlanndomonas incerta PAscH. + + + +
Chlandomonas EER. $p. + +
Chlorella botrvoides BOYE-PET. +
C" vulgaris BED +
Chlorella BEI. sp. +
Cladophora Kxrz. sp. + +
Closterimm aciculare T. WEST + +
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taxa month: m v v VI | VIO | VIL X1
C. acerosum (SCHR.) EHE. ex RALFS var.
acerosuin ’ ’
C. acerosum. var. minus (HanTzscH) Koga. +
C. gracile BrEE. ex. RALFs +
C. idiosporum W. & G. S. WEST var.
idiosporum ’
C. lineatum EHR. var. lineatunm +
C. moniljferum (Bory) Exe. + +
C. navicula ( BrER) LUTKEA +
C' praelongum BREE. var. praelongumn +
C. pronun BEEB. +
C. fumicm JoHs + +
Closterium NITZSCH $p. +
Coelastrum astroideum De-NorT. + + + +
C. microporum NAG. n A. Br. var.
+ + e e - +
microporunt NAG.
C. microporum var. octaedricun (SKUIA)
SODOME. ’
C. reticulatum (Dana.) SENI. var.
+ e e - +
cubanmn Kow.
Coenochloris hindekii Kont.
C. ovalis Kors. + + + +
Coenocystis planctonca Kord. +
Cosmarium CoRDA sp. +
Crucigenia fenestrata (SCHMIDLE)
SCHMIDLE ’
C. smithii (BoURR. & Maanund) Kom. +
C. tefrapedia (KIrcry. ) W. & G. S. WEsT + + + + +
Crucigeniella crucifera (WoLLE) Kom. + + + +
C. neglecta (ForT & ETTL) Kon. + + +
C. pulchra (W. & G.S. WEST) KoM + + +
C. rectangularis (NAG.) Ko, + + + +
C. saguei Kont. + + + +
Dictvosphaerium elwenbergianum
Nagc. *
D granulatum Hoip. + + + + +
D. pulchellum Woon var. pulchellun + + + + +
D. pulchellum Woop var. minutum DEFL. +
D. tetrachotomun PRINTZ. var. falax Kon. + + +
D. tetrachotonnnn var. tetrachotomum
+ e e + + + e
PrmvTz.
Dictvosphaerium Nig. sp. +
Didvinocystis planctonica KorE. + +
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Table 2. Continued

taxa month: o s v v VI Vo | vor X X XI peil 1
Eudorina evlindvica THOMASSON +
E. elegans Exz. + + + +
Eutetramorus planctonicus (Korg.) .
Bourr
Golenkinia radiata CHOD. + + + + + + + +
Gonium pectorale O.F. MuLL. + +
Hyaloraphidium contortum Pazcy. &

+ + + + + + + + + + +
Kors.
Kirchmeriella contorta (SceanoiE) BowL.

+ + + + + +
var. conforta
K contorta var. elongata (G. M. SmITH)
Kom ’
K contorta var. elegans (PLAYF.) Kon. +
K dianae (Borr.) Comas var. major
(Kori.) Conas v
K obesa (W. WE=T) ScCHMILE + + + + + +
K irregularis (G. M Snare) Kord. var.
+ + + + + + +

irvegularis
Lagerheimia balatonica (SCHERFF. In .
Kor) Hmo.
L. ciliata (LasErR.) CHOD. var. ciliata +
L citriformis (Suow) CoLL. +
L longiseta (LEvea.) WILLE var. major G. . .
M. SwaTH
L wratislaviensis SCHROD. + + +
Lobomonas ampla PascHER +
Micractinium bornhemiense (Cow.) KorE. + + + +
M pusillum Fres. + + + + + + +
M quadrisetum (LEvaa.) G. M. SviTH + + + + +
Monoraphidinm contortum (THUR.) Kon.-

+ + + + + + + + + + +
LEcw.
M griffithii (BERK.) Kom.-LEGH. + + + + + + + + + +
M komarkovae Nva. + + + + + + + + + + +
Neplwocvtium agardhianmnmm NAG. +
Oedogonium Love sp. +
Qocystidimm ovale Kors. +
Qocystis borgei SHOw + + + + + +
O. lacustris CHOD. +
O. marssonii LEM. + + + +
O. naegelii A. Br. +
O. submeinm LaGERTE var. variabilis .

SKUTA

Qocystis A.BR. 3p. + +
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Table 2. Continued

taxa month: | 1 jin v v VI | vO | VI
Qonephris obesa (W. WesT) FOTT
Pandorina morum (O.F. MuLL.) Bory + + + + +
P. smithii CHODAT +
Pediastrum biradiatum MEYEN var.
4
biradiatum
P. biradiatum var. longecornutum GUTW. + +
P. borvanunt (Turp.) MENEGH. Var.
+
brevicorne A. Br.
P. boryanmun var. borvanmm (TUrp.)
+ + + +
MENEGH.
P. borvanunt var. cornutum (Racie.)
+ +
SULEK
P. boryanum var. longicorne REWSCH. + + +
P. duplex MEYEN var. duplex + + + + + + +
P. duplexvar. gracillimum W. & G. S.
+ + + +
WEsT
P. duplex var. subgranulatum RacTe. + + +
P. duplex var. rugulosum Race. +
P. simplex MEYEN. var. echinulatum
T
WITTR.
P. simplex var. simplex MEYEN. + +
P.simplexvar. sturmii (REniscH.) WOLLE +
P. tetras (EHR.) RATFS + + +
Polvedriopsis spinulosa (SCMIDLE)
+ + +
SCHMIDLE
Pyranumonas delicatula GRIFFITHS + + + + + +
P. tetrarynchus SCHMARD A + + +
Scenedesmus acuminatus (LA3ER.) CHOD.
+ + + +
var. acuminatus (Lacer.) CHOD.
S. acuminatus var. elongatus G.M. SvaTH
+ + +
sensu HORTOB.
S acuminatus var. ntinor G.M. SvITH + +
S, acuminatus var. tetradesmoides G.M.
+ + + +
SHITH
S acutus MEYEN var. acutus + + + + +
S. acutus var. globosus HORTOE. +
S armatus CHOD.
S. bicaudatus DEDUS. + + + +
S. brevispina (G.M. Smvrra) CHOD.
S. denticulatus LAGERH.
S. dimorphus (Ture.) Kutz. + + +
S. disciformis (Cuop.) Fort & Kom. fo.
+ + +
disciformis
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Table 2. Continued

taxa month: i i} v v Vi VI | vol X X X1 plai 1

S ecornis (EHR.) CHOD. Var. ecornis + + + + + + + + + +

S. ecornis var. polvmorphus CEOD. +
S elipticus (W. & G. 5. WEsT) CHOD. +

S. ellipsoidens CroD. +

S. hortobagyi PHILIPOSE

S. intermedins CHOD. var. intermedius + +

S, intermedius var. acaudeatus HorToE. +

+ o+ |+
+
+

+ o+ o+ o+

+
+ o+ o+

S linecris Ko, +

+

S. longispina CHOD. + + + + T

+
+
+
+
+
+

S, mags MEYEN + + + + +
S. ndticanda Mag.

S nanus CHOD. + + +

S. obliguus (Turp.) KTz + +

S obtusus MEvEN 0. obtusus +

S. onensis CHOD. + + + +

S. opolensis P. RICHT. + + + + T

S.opolensis vat. aculeatus HORTOE. +

S.opolensis var. bicaudatus HorTos. + +

S. opolensis var. corinatus LEnDM + +

S. ovalternus CHOD. Var. graeveniizii

(Ber.) CHOD.

S. protuberans Frrrsc. var. danubians

UHERK.

S. protuberans var. minor LEY +

S. quadricanda (TURP.) BREE. sensu

CHOD.

S. sempervirens CHOD. + + + + + + + + + +

S. smithii TELL. + + + + + + + +

S, spinosus CHOD. +

S verrucosus RoLL + + + n n

Scenedesnis MEYEN sp + +
Schroederia mitzschoides (G. S. WEST)

Kors.

S robusta Korg. + + + + T T

S. setigera (SCHROD.) LEMML + + + + +

Sphaerocystis planctonica (Korf.)

Bourr.

Sphaerollopsis gloeosphaera (PazcH. et

Jerona) ETTLH. et O.

Staurastrum chaetoceros (SCHROD.) G. M.
SMITH

S. gracile RaTFs + + + + +

S inflexum BREB. +
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Table 2. Continued

taxa month: i} il Iv

Stigeoclonium Kz, sp.
Tetraedron caudatum (CorDa) Hanga.
T incus (TEIL.) G. M. SnatH

T. longispinumn (PERTY) Hanse. sensu
GUCINEKI
T nininnme (A, Br.) Hawse.

T. wiangtlare Korg.

Tetrastrum elegans PLAYF

T. glabrum (RovL) AHLSTR. & TIFF. +
T heteracanthum (NORDET.) CHOD.

T. hortobagyi Haiou

T. stamrogeniaeforme (SCHROD.) LEWDM.

T. triacanthun Kors.

T triemgulare (CHOD.) Ko

Treubaria crassispina G. M. SyaTH

T selmidleii (ScarOD ) ForT. & Kovad

Ulothriv KUTz.sp. +
Westella botivoides (W. WEsT) DE-WLLD.

Willea vilhelmii (ForT) Ko,
given in Table 1.

Table 2 gives the list of determinated phytoplankton
taxa with their monthly distribution in the Tisa River.

Altogether we recorded 374 taxa (Tables 1 and 2),
which indicates high biodiversity of the phytoplankton
community in this ecosystem, regardless of the cya-
nide spill and heavy metal pollution at the beginning of
the investigation period. Data indicating a rich and het-
erogeneous phytoplankton community in the Tisa River
were also recorded previously (Uherkovich, 1971;
Guelmino, 1973; Subakov, 2000; Brankovi¢
and Budakov,2001).

The results indicate that Chlorophyta was the quali-
tatively dominant division, while Bacillariophyta was
subdominant during the investigation period.

The highest biodiversity of green algae was dur-
ing the summer and autumn period, whereas Bacillari-
ophyta was the dominant group during the colder peri-
od of the year. A similar situation was observed earlier
(Kalafati¢ etal 1982; Pukic¢ et al 1994; Duli¢
andMrki¢,1998; Subakov,2000). This is consistent
with ecological characteristics of these algae (Trainor,

v VI | VO VI IX X XI | XO I
+ + + + + + + +
+
+ +
+ + + + + + +
+ + +
+ + + +
+ + + + + + + + +
+ + +
+ +
+ + + + + + + + +
+ +
+ + + + +
+ + + +
+ + + +
T
+ +
+ +

1978; Blazen¢ié¢, 2000) and ecological conditions in
the given ecosystem during the period of investigation
(Rzanicanin, 2004).

A significant number of taxa were found within
Cyanophyta, while representatives of FEuglenophyta
were less numerous. Most taxa of the Cyanophyta and
Euglenophyta found in the Tisa River were character-
istic of slow, flatland rivers and stagnant water, and
they were also registered during earlier investigations
(Proti¢, 1939; Uherkovich, 1971; Guelmino,
1973; Kalafati¢ etal 1982;Pujin etal 1999;Su-
bakov,2000).

Rhodophyta,  Pyrrophyta, — Xanthophyta, — and
Chrysophyta were represented by a small number of taxa.
Their participation in the phytoplankton community of
the Tisa River was extremely small. Earlier studies like-
wise revealed a small number of taxa from these divisions
(Proti¢, 1939; Szabados, 1966; Uherkovich,
1971; Guelmino, 1973; Kalafati¢ et al. 1982;
Duli¢ and Mrki¢, 1998; Pujin ef al. 1999; Su-
bakov,2000;Brankovi¢ and Budakov,2001).
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OUTOIIJIAHKTOH PEKE TUCE
AHA PXXAHUYAHVH, M. UIBUJAH U JEJIEHA KPUSMAHW|R

Hucmumym 3a 6omanuxy, Buorowxu gpaxynmem, 11000 beorpan, Cpouja u Lipua I'opa

Hakon m3nuBama 1wjanmma  2000.  romune
M3BPIICHO j€ jeTHOTOMUINHE UCTPAKUBARHE TUBEPIUTETA
¢utortankToHa peke Tuce kon beueja. YTBpheno je
npucyctBo 374 TakcoHa u3 8 pasgena amru: Cyanophy-
ta, Rhodophyta, Pyrrophyta, Xanthophyta, Chrysophyta,
Bacillariophyta, Euglenophyta w Chlorophyta. Hajsehn

JMBEP3UTET 3a0eTekKeH je y okBupy paszaena Chlorophy-
ta, nox je pasmeo Bacillariophyta 6uo cyOmoMHHAHTAaH.
ITo 6pojy Taxcona m3nBajanu cy ce jom Cyanophyta n
Euglenophyta, nox je nUBEep3UTET OCTAINX 3a0€IeKESHUX
paszerna 6uo 3aHeMapJbUB.



