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Phytoplankton of the Morava and Dyje Rivers in sprng and summer 2006

Petr HhSLER!, FrantiSek HNDAK ? & Alica HINDAKOVA 2

! Department of Botany, Faculty of Sciences, Palddkjversity, Slechitel 11, CZ-78371 Olomouc—Holice,
Czech Republic; e-mail: petr.hasler@upol.cz

Z Institute of Botany, Slovak Academy of Sciencébravska cesta 14, SK-84523 Bratislava, Slovakimail:
frantisek.hindak@savba.sk, alica.hindakova@sawba.s

Abstract: Species composition and abundance of the phytofgankf the Morava and Dyje Rivers are
evaluated. Samples were collected at Olomouc, L@nfevin (the Morava River) and at Pohansko (thgeD
River) in May and August 2006. Both concentrated@as using plankton net and free water were takeach
sampling point. Environmental variables such as tefhperature, conductivity and dissolved oxygenewadso
measured. Altogether 542 species and infraspetzika of cyanobacteria and algae were identifiedleCed
data of diversity and abundance were statisticaliglyzed using NCSS software and Canoco for Windows
Significant differences between sampling sites aachpling time were observed. A complete list ofcege
found at investigated sites is supplied.
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Introduction dam reservoirs and their impoundments as well
as river bed regulations have led to changes in
The Morava River belongs to the most importanthe species composition of potamoplankton (cf.
rivers together with the Labe and Vltava in theMARVAN & HETESA2000, MARVAN et al. 2004,
Czech Republic and is the first major left — sideHINDAK et al. 2006).
tributary of the Danube River in Slovakia near Previous investigations in the lowermost
the point of its entry into Pannonian Lowland. Itstretch of the Morava River showed an extremely
is a typical regulated lowland river drainingbroad spectrum of algae from different
about 24,000 kfmof the Moravian Region of the taxonomic groups including 206 genera with 692
Czech Republic and parts of Western Slovakiapecies and infraspecific taxa I{i#Ak 1977 —
and the NE part of Lower Austria. The river can1990, HNDAK et al 2006, HNDAK &
be divided into three major parts. The bordeHINDAKOVA 1997, 1998, 2004, INDAKOVA
between upper and middle stretch forms left 1994, HNDAK & MAKOVINSKA 1996). Several
side tributary of the B&va River with river basin new taxa from the Morava and Danube Rivers
of about 1,627 kfh which is one of the main were described, e.g. cyanophyt€yanocatena
rivers flowing through the NE Moravia. The planctonicaHindak 1975C. verrucosaHINDAK
bioseston in the upper stretch mainly consists ®002, Radiocystis aphanothecoide&lINDAK
drifting benthic diatoms and only low proportion 1996 Cyanogranis basifixaHINDAK 1982, C.
of true planktonic species. Over the past centuryibera HINDAK 2002 Romeria simpleXHINDAK
the level of pollution has been changed as &4975) HNDAK 1988, as well as chlorophytes,
result of rapid human development, includinge.g. Coenochloris astroideaHINDAK 1988
paper mill effluents and agricultural activities. Neocystis diplococcgdHINDAK 1978) HINDAK
The Dyje River forms the border between thel988, Neodesmus danubialifHINDAK 1976,
lowermost and middle stretch. ImportantRaphidocelis sigmoideaHINDAK 1977 and
reservoires such as Nové Mlyny, Znojmo andMarvania geminataHINDAK 1976 (see also
Vranov have dammed the river. In the middleMARVAN et al. 2004). The upper Morava River
stretch with numerous left — and right — sidewas sampled occasionally and collected data did
tributaries as well as meanders along its wholeot allow a full comparison with the lower
length planktonic diatoms, green algae andtretch possible (EfESA & MARVAN 1984,
flagellates prevail over tychoplankton. Generally, 1987, 1997, MRVAN et al. 2004). Last
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investigations on diversity and abundance olf\ﬂk\PL

phytoplankton in the Morava and Dyje Rivers i

were carried out in November 2005 byNHAK o

et al. (2006). It was found the significant w

differences among sampling sites located in th )
Y

upper, middle and lowermost stretches.

CZ
Methods and localities

A4

The phytoplankton samples of the Morava River wer¢

collected in May 24 and August 16, 2006, similaxty -mk.
from the Dyje River (Fig. 1) using plankton net @he ]

N
size 10um). Three sampling points were choosen a “‘
the Morava River as follows: Olomouc (232Ziver \
km, average discharge 27.1%&7), Lanzhot (78

river km, average discharge 54 °3g1), Devin , '
(average discharge 120°s, near the confluence ‘ ;
with the Danube River) and one at the Dyje River; pL S ;
Pohansko (the lowermost river stretch near the A
conflu%nc? with the Morava River, average discharg

41.7 m.s”). Samples for the quantitative analysis

were immediately preserved by formaldehyde .m
(preserved sample ~2% solution). Environmenta \ ~
variables such as pH, conductivity, temperature and

dissolved oxygen were measured in situ using

instruments by WTW (Tab. 1). All live samples wereFig. 1. Draining area of the Morava River and sanpli
analysed no later than 24 h after sampling by lightites (dark circles).

microscopes Leitz Diaplan and Zeiss Axio Imager

equiped with HRc camera. Planktonic

microorganisms were identified according toRegylts

monographs of HWIDAK (1977, 1980, 1984, 1988,

1990, 1996, 2001), bBER-PESTALOZzZI (1955), Phytoplankton abundance
KOMAREK & ANAGNOSTIDIS (1998, 2005), kammeER  The highest abundance of phytoplankton was
& LANGE-BERTALOT (1986, 1988, 1991a, band counted at Devin (124,627 cells:filin spring,
Worowski & HINDAK (2005). Quantitative plankton while the lowest one was found at Olomouc also
analyses are based on counts of organisms in a&@Burki, spring (6,414 cells.r‘fﬂ) (Tab. 2). The most
chamber after samples concentration by ultrafitirat abundant groups were found cyanobacteria,
(pores size 1.um). At least 400 organisms were yiaioms and green coccal algae in all samples

canonical correspondence analysis (CCAJLSUER forming the majority of biomass, but in different

& TER BRAAK 1998). We used biplot scaling (L"a) .. o ) . ; .
focused on inter—species distances. Species daa wdatlos (Spring: 26 : 41 : 22%, summer 34 : 37 :

Log transformed [Y'=log(A*Y+B, A=1, B=1)] with 17%, average ratios from all investigated
downweighting of rare species. Monte_CaﬂolocalitieS). Diatoms dominated in all investigated

permutation test with significance of first ordimat ~Samples, with the highest portion in spring at
axis under reduced model (499 permutations) waBevin (Fig. 3). In comparison with spring, the
performed. Both automatic and manual selection withower abundance of all phytoplankton was found
unrestricted permutations were used to test margingn summer at Devin as a consequence of a flood
and conditional effects of measured environmental, the beginning of August when diatoms and
varlab]es. C_ounteq in all samples. Dissimilarityogm %yanobacteria formed an important portion of
sampling sites with respect to abundance of counte h

P ytoplankton. Coccal green algae represented

algal groups was evaluated with hierarchica . | % of oh lank ith
clustering analysis (Wards”™ method, NCSS software)approx'matey 20% of phytoplankton with ma-

Influence of environmental variables such asXimum in spring (Fig. 3). The other counted

temperature, pH and conductivity on species dat wegroups of algae such as Cryptophyceae, Chry-
evaluated with sophyceae, green flagellates, Ulotrichales, Con-

jugatophyceae and Euglenophyceae were usually
found on low level. Results of hierarchical
clustering analysis (Ward’s method) based on

{
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abundances of counted groups of cyanobacter@ntaining the Morava River at Olomouc and the
and algae show differences among investigatedyje River with lower abundance, and the
sites (Figs 2A, B). Both spring and summermMorava River at Lanzhot and Devin with higher

samples could be divided into two major groupgbundance of phytoplankton.

Table 1. Measured environmental variables: Tem mplerature
/°C, pH, Con — ConductivitysS.cm?, OxA—Oxygen—abs /mgi
OxR — Oxygen-—rel /%, OL — Morava at Olomouc, LA —1isiea
at Lanzhot, DE — Morava at Devin, DY — Dyje at Pudi@.

May August
OL LA DE DY OL LA DE DY
Tem 75 89 8.9 94 144 172 165 173
pH 765 8.07 767 827 739 819 805 896
Con 334 668 651 581 298 523 594 504

OxA 8.5 9.2 - 8.4 8.8 8.4 8.6 8.6

OxR 100 106 - 93 98 100 102 102

NOs - - - - 99 99 98 118
R < <

NH,4 - - - - 0.07 003 003 0.18

PO - - - - 0.23 0.16 035 052

Table 2. Phytoplankton abundance in counted majmrps
(cells.mr™).

Groups Locality/ oL LA DE DY
Month
Cyanobacteria May 1463 6343 34632 3891

August 12549 16764 16020 14680
Cryptophyceae May 160 426 452 213
August 264 534 445 356
Chrysophyceae May 186 1812 8214 0
August 712 1157 267 267
Coscinodiscales May 1170 13165 36408 5064
August 5340 25543 15664 8360
Naviculales May 479 2237 13776 906
August 3916 2403 2403 2072
Volvocales May 426 924 1554 373
August 665 712 1335 798
Chlorococcales May 1702 6129 27750 3944
August 5054 8366 11392 5607
Ulotrichales May 267 380 313 88
August 534 534 614 176
Conjugatophyceae  May 534 801 640 580
August 1068 1602 1273 1149
Euglenophyceae May 27 160 888 320
August 801 2670 1602 931
X May 6414 32377 124627 15379
August 30903 60285 51015 34396
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Fig. 2. Dendrograms of hierarchical clustering
(Ward’s method) based on abundances of counted
groups of cyanobacteria and algae: A — May, B —

August.
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Fig. 3. Abundance of phytoplankton: OL — Morava RigeOlomouc, LA — Morava river at LanZhot, DE — idwa river at
Devin, DY — Dyje River at Pohansko; suffix: sp-saimglin spring (May), su-sampling in summer (August)

Phytoplankton species composition are influenced by Nové Mlyny Reservoir
Altogether 542 taxa of cyanobacteria and alga@gF=1.316, P=0.032, Monte—Carlo permutation
were recorded at the investigated sites during odest for the first axis, reduced model, 499
study (Tab. 3). The highest species richness wepermutations). Conductivity was found as an
found in cyanobacteria with 53 taxa, in diatomdmportant factor influencing phytoplankton
with 189 taxa and in green coccal algae witlcomposition among sampling sites especially in
total number of 109 taxa (Tab. 5). The lowesspring (F=1.78, P=0.008), while summer
richness was found in the Dyje River. Thephytoplankton was more influenced by gradient
Morava River at Olomouc can be characterisedf temperature. Significance of measured pH was
by dominance of pennate diatoms in contrast tgery low with respect to small differences among
lower stretch (LanZhot and Devin) dominated bysampling sites (Tab. 4). Marginal effects
green algae. summarize variance of individual environmental
The canonical correspondence analysivariables explaining singly  (lambda-1).
(CCA) was performed to test influence ofConditional effects explain environmental
measured environmental variables on speciemriables in the model together (lambda-A).
composition of cyanobacteria and algadJsing CCA four groups of cyanobacteria and
(Figs 4, 5). The Morava River at Olomouc wasalgae can be recognized:
significantly different from other localities, they



Fottea, Olomouc, 7(1): 49-68, 2007 53

Group I: Species occurring at Olomouc more Group lll: Species commonly occurring at
frequently than in the lower Morava stretch LanZhot and Devin in summer

As it follows from statistical reports (Fig. 5),eth The highest richness at Lanzhot and Devin was
phytoplankton consist of pennate diatomsfound in the summer period. Together with the
several green flagellates, euglenophytes anohost developed coccal green algae also occurred
coccal chlorophytes. Pennate diatoms areyanobacteria, pennate diatoms, euglenophytes
predominantly formed by benthic species (Figand tetrasporalean algae.

5).
Group IV: Group of commonly occurring
Group Il: Species commonly occurring at species
Lanzhot and Devin in spring The majority of species found in the Morava and

Phytoplankton in the Morava River both atDyje Rivers is commonly occurring cyanophytes
Lanzhot and Devin was rich in cyanobacteriaand algae in this region. There is no doubt that
centric diatoms, coccal chlorophytes and partispecies of this group influenced total diversity of
cularly flagellates (Fig. 5). the Morava and Dyje Rivers (Fig. 5).

Table 3. List of species recorded in the Morava RateOlomouc (OL), Lanzhot (LA), Devin (DE) andtime Dyje River
(DY), a —sampling May, b —sampling August. Taxa kedrwith asterisk (*) are new records for the Mar&iver.

oL LA DE DY

CYANOPHYCEAE

Chroococcales

Aphanocapsa incertd EMMERM.) CRONBERGEt KOMAREK ab ab ab
Aphanocapsa grevill{BERKELEY) RABENH. b b
Aphanocapsa holsatiog EMMERM.) CRONBERG et KOMAREK b b
Aphanocapsa minimlicuLA b
Aphanocapsa parasiticK UTz.) KOMAREK et ANAGN. a

Aphanothece bachmarioMARK.—LEGN. et GRONBERG b
Aphanothece clathrat&/. et G.SWEST ab ab
Aphanothece floccog@ZALESSKY) CRONBERG et KOMAREK ab
Chroococcus limneticUSEMMERM. ab ab ab ab
Coelomoron pusillunfvV AN GOOR) KOMAREK ab ab ab
Cyanocatena planctoniddiNDAK ab
*Cyanocatenula calyptratdooSsTEN ab
Cyanogranis basifixéINDAK b ab ab
Cyanogranis ferrugine@/VAwRIK) HINDAK ab ab ab ab
Cyanogranis liberaHINDAK ab ab ab
Merismopedia ferrophildliNDAK b

Merismopedia glaucéEHRENB.) KUTZ. ab
Merismopedia tenuissimaeMMERM. ab ab

Merismopedia warmingianBAGERH. ab ab ab
Microcystis aeruginosékuTz.) Kutz. ab ab ab ab
Microcystis flos—aqua@MITTR.) KIRCHN. ab ab
Microcystis ichhtyoblab&UTz. ab ab ab ab
Microcystis novacekifK oOMAREK) COMPERE ab ab ?
Microcystis viridis(A.BR.) LEMMERM. b b b
Microcystis wesenberg(KoMAREK) KOMAREK ab ab ab ab
Pannus spumosu& HICKEL ab ab ab ab
Romeria okensi@MEYER) HINDAK b b b

Snowella atomuKOMAREK et HNDAK b
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Snowella litoralisS(HAYREN) KOMAREK et HNDAK ab ab ab ab
Woronichinia naegelian8UNGER) ELENKIN ab ab ab ab
Oscillatoriales

Geitlerinemasp. ab ab ab ab
Limnothrix redeke{GooR) MEFFERT ab ab ab
Oscillatoria janusSkuJA b ab ab
Oscillatoria limosaAGARDH ex GOMONT ab ab
OscillatoriatenuisC. AGARDH ex GOMONT ab

Planktolyngbya limneticlLEMMERM.) KOMARK.—LEGN. et ab ab ab
CRONBERG

Planktothrix agardhii(GOMONT) ANAGN. et KOMAREK ab ab ab ab
Planktothrix cryptovaginat§SkorRBATOV) ANAGN. et KOMAREK b
Planktothrix isothrix(Skuia) KOMAREK et KOMARKOVA b b
Pseudanabaena catendtaUTERBORN ab ab ab
Pseudanabaena limneti¢gaEMMERM.) KOMAREK ab ab ab
Pseudanabaena mucicolBlAUMANN et HuB.—PEST.) BOURR. ab ab ab ab
Nostocales

Anabaena circinalisRABENH. ex BORNET et FLAHAUT a a
Anabaena crassLEMMERM.) KOM.—LEGN. et CRONBERG ab ab
Anabaena compaci@YGAARD) HICKEL ab ab ab
Anabaena flos—aquag YNGB.) BREB. ex BORNET et FLAHAULT ab ab ab ab
Anabaena perturbatiliLL b

Anabaena planctonicBRUNNTH. ab ab ab
Anabaenopsis elenkinBRUNNTH. ab ab ab
Aphanizomenon gracilg. EMMERM.) LEMMERM. ab ab
Aphanizomenon flos—aquée) RALFS ex BORNET et FLAHAUT b b b
Aphanizomenon issachenKbissaczew) PROSHK—LAVR. b b b b
Raphidiopsis mediterranesuia ab ab
RHODOPHYCEAE

Chantransiasp. b
CHRYSOPHYCEAE

Chrysococcus diaphan®uJia ab
Chrysococcus rufescei A. KLEBS ab ab ab
Dinobryon divergen®.E. IMHOF ab ab
Hymenomonas roseok STEIN ab ab
Mallomonas robustMATVIENKO a
Mallomonassp. ab ab ab ab
Ochrobium tectunfPERFILIEV. b
Pseudokephyrion entaiV. CONRAD ab
Synurasp. ab ab ab
BACILLARIOPHYCEAE

Coscinodiscales

Acanthoceras zachariagiBRUN) SIMONSEN ab ab ab ab
Actinocyclus normanifW. GREG. exGREV.) HUST. ab
Aulacoseira ambiguéGRuNOw) SIMONSEN var.ambigua ab ab ab ab
Aulacoseira ambiguaar. curvata(GRUNOW) SIMONSEN ab ? ? ?
Aulacoseira granulataar. curvataGRUNOW ab ab ab ab
Aulacoseira granulatdEHRENB.) SIMONSEN var. granulata ab ab ab ab
Aulacoseira muzzanengB. MEISTER) KRAMMER ab ab ab ab
Aulacoseira subarcticéO.MULL.) E. Y. Haw. ab ab ab ab
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Cyclotella atomugusT. ab ab ab ab
Cyclotella meneghiniangUTz. ab ab ab ab
Cyclotella distinguend&lusT. ab

Cyclotella ocellataPANT. ab ab ab ab
Cyclotella pseudocomensseHEFFLER ab
Cyclotella pseudostelligerdusrT. ab

Cyclotella quadrijunctd SCHROT.) KEISSL ab

Cyclotella stelligeraCLEVE et GRUNOW ab ab
CyclotellastelligeroidesHusT. b b b b
Cyclotella woltereckiHusT. ab ab
Cyclotellasp. a

Cyclostephanos delicaty&ENKAL) CASPERet STHEFFLER ab ab ab ab
Cyclostephanos dubiBRICKE) ROUND ab ab ab ab
Cyclostephanos invisitatyM. H. HOHN et HELLERMAN) E. C. ab ab ab

THER., STOERMER et HAK.

Melosira variansC. AGARDH ab ab ab ab
Skeletonema potam¢&. |. WEBER) HASLE ab ab ab ab
Stephanodiscus alpint#usT. b
Stephanodiscus binderan(i607z.) WiLLI KRIEG. ab ab ab ab
Stephanodiscus hantzsc@Runow f. hantzschii ab ab ab
Stephanodiscus hantzschitenuis(HusT.) HAK. ab ab ab ab
Stephanodiscusp. ab ab ab
Thalassiosira duostr®ENAAR et RETERSE ab ab ab ab
Thalassiosira pseudonanBAsLE et HEIMDAL ab ab ab
Thalassiosira weissflog{iGRuNOW) G. A. FRYXELL et HASLE ab
Naviculales

Achnanthes exigu@ruNnOwW ab
Achnanthes hungaric@GRUNOW) GRUNOW ab ab ab
Achnanthesf. laevisOESTRUP ab

Achnanthes lanceolaf@REB. ex KUTz.) GRUNOwW var.lanceolata ab ab ab ab
Achnanthes lanceolataar. rostrata(OeESTRUB HUST. ab ab
Achnanthes minutissim@uTz. ab ab ab
Achnanthes ploenenditsT. ab ab
Achnanthespp. ab ab ab ab
Amphora libycaEHRENB. ab ab
Amphora montan&RASSKE ab ab ab
Amphora ovaligKuTz.) KUTZ. ab ab ab
Amphora pediculu§KuTz.) GRUNOW ab ab ab ab
Amphora venet&UTz. ab
Asterionella formos&lAssALL ab ab ab ab
Caloneis amphisbaen®oRrY) CLEVE ab ab
Caloneis bacillun{GrRunow) CLEVE ab ab
Caloneis siliculaEHRENB.) CLEVE ab

Cocconeis pediculuSHRENB. ab ab ab
Cocconeis placentulBHRENB. ab ab ab
Cymatopleura sole@BREB.) W. SM. var.solea ab ab ab ab
Cymbella amphicephaldAGELI b

Cymbella cistulgd EHRENB.) KIRCHN. ab
Cymbelacf. elginensisk RAMMER b
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Cymbella helvetic&uTz. ab

Cymbella minutddiLSE ex RABENH. ab ab
Cymbella silesiac8LEISCH ab ab ab ab
Cymbella sinuatdV. GREG. ab ab ab
Cymbella tumid¢BREB.) VAN HEURCK ab
Denticula tenuiskuTz. ab ab
Diatoma ancep$EHRENB.) KIRCHN. b

Diatoma ehrenbergikKuTz. ab ab ab
Diatoma mesodo(EHRENB.) KUTz. b b b
Diatoma moniliformiKuTz. ab ab ab ab
Diatoma tenui<C. AGARDH b

Diatoma vulgarisBory ab ab ab ab
Didymosphenia geminaa YNGBYE) M. SCHMIDT b

Eunotia arcusEHRENB. b

Eunotiaincisa GREGORY ab

Eunotia exigugBREB. ex KUTz.) RABENH. ab

Eunotia praeruptéEHRENB. ab

Fragilaria arcus(EHRENB.) CLEVE ab ab ab
Fragilaria bicapitataMAYER b b

Fragilaria brevistriata GRUNOW ab
Fragilaria capucinaDeswm. var. capitellata(GRUNOW) LANGE— b

BERT.

Fragilaria capucinavar. perminuta(GRUNOW) LANGE—BERT. b

Fragilaria capucinavar.vaucheriag(KUTz.) LANGE-BERT. ab ab ab ab
Fragilaria construengEHRENB.) GRUNOW ab
Fragilaria crotonensiKiTTon ab ab ab
Fragilaria elliptica ScHum. b b
Fragilaria leptostauron(EHRENB.) HUST. ab

Fragilaria nananalLANGE.—BERT. b
Fragilaria nitzschioidesGRuNOW b
Fragilaria parasitica(W. SM.) GRUNOW var. parasitica ab

Fragilaria parasiticavar. subconstrictaGRUNOW ab ab
Fragilaria pinnata EHRENB. ab ab
Fragilaria ulna var. acus(KUtz.) LANGE—BERT. ab ab ab
Fragilaria ulna (NITzscH) LANGE—BERT. var.ulna ab ab ab ab
Frustulia vulgaris(THWAITES) DE TONI ab
Gomphonema acuminatuBMRENB. b

Gomphonema affinguTz. ab
Gomphonema angustatuituTz.) RABENH. ab ab
Gomphonema angustu@ AGARDH ab

Gomphonema clavatuEHRENB. ab

Gomphonemayracile EHRENB. ab
GomphoneminsigneGREGORY b
Gomphonema olivaceu(hloRNEM.) BREB. ab ab ab ab
Gomphonema parvulu@KuTz.) KuTtz. ab ab ab ab
Gomphonema pumilufGRUNOW) REICHARDT et LANGE-BERT. b b b
Gomphonema tergestinuf@RUNOW) FRICKE b b b
Gomphonema truncatuBHRENB. ab

Gomphonemap. ab ab

Gyrosigma acuminaturfiKuTz.) RABENH. ab ab ab ab
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Gyrosigma attenuatufKuTz.) RABENH. ab ab
Gyrosigma scalproide@RABENH.) CLEVE ab ab ?ab
Hantzschia amphioxy&HRENB.) GRUNOW ab ab ab ab
Meridion circulare(GRevILLE) C. AGARDH Vvar.circulare ab ab ab
Meridion circularevar. constrictum(RALFS) VAN HEURCK ab ab

Navicula atomugKUTz.) GRUNOW a

Navicula bacillumEHRENB. a a
Navicula capitateEHRENB. ab ab ab ab
Navicula capitatoradiatdd. GERM. ab ab ab ab
Navicula cinctalEHRENB.) RALFS ab
Navicula citrusKRASSKE ab ab
Navicula confervacefKUTz.) GRUNOW b b
Navicula content@&RrRuNow b

Navicula cryptocephal&Utz. b

Navicula cryptotenelld ANGE.—BERT. b b
Navicula cuspidatgKuTtz.) KuTz. ab
Navicula decussi®esTRUP ab

Navicula elginensi$§GREGORY) RALFS b

Navicula erifugaL ANGE—BERT. b

Navicula goeppertianéBLEISCH) H.L. Sm. a

Navicula gregariaDONKIN ab ab ab
Navicula halophila(GRunow) CLEVE a

Navicula helensi®.ScHuLz b

Navicula lanceolatdC. AGARDH) EHRENB. ab ab ab ab
Navicula medioconvexdusT. b

Navicula menisculuScHuM. ab ab ab ab
Navicula muticaKuTz. ab

Navicula nivaliSEHRENB. a a

Navicula placentul§EHRENB.) GRUNOW ab
Navicula protractal GRUNow) CLEVE ab

Navicula pupula&KUTz. ab ab ab
Navicula pygmae&UTz. ab ab
Navicula radiosa&KuTz. b

Navicula slesvicensiKuTz. ab ab
Navicula subminuscull ANGUIN ab ab ab ab
Navicula subplacentulblusT. b

Navicula tripunctatgO.F.MULL.) BoRY ab ab ab
Navicula trivialisSLANGE-BERT. ab ab ab
Navicula venet&UTz. ab ab
Navicula viridula(KUTz.) EHRENB. var. linearis HusT. ab ab ab
Navicula viridulavar. rostellata(KuTz.) CLEVE ab
Nitzschia acicularigKuTz.) W. Sm. ab ab
Nitzschia acicularioidesiusT. a

Nitzschia amphibigrunow ab ab
Nitzschia angustat@/N. SM.) GRuNow ab

Nitzschia calidaGrRunow ab
Nitzschia capitellatdHusT. ab ab ab ab
Nitzschia constrictdKUTz.) RALFS ab ab ab ab

Nitzschia dissipat§KuTz.) GRUNOW ab ab
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Nitzschia dubiaV. Sm.

Nitzschia flexeScHum.

Nitzschia fonticolaGRuNow

Nitzschia frustulunfK 0Tz.) GRUNOW

Nitzschia fruticosaHusT.

Nitzschia gracilisHANTZzSCH

Nitzschia graciliformid. ANGE-BERT. et SMONSEN
Nitzschia hantzschianBABENH.

Nitzschia heuflerian&Rrunow

Nitzschia hungaricaGGRuNnow

Nitzschia inconspicu@ruNow

Nitzschia levidensiéN. SM.) GRuNow

Nitzschia liebetruthiRABENH.

Nitzschia linearigC. AGARDH) W. Sm.

Nitzschia littoralisGRuNow

Nitzschia palegdKuTtz.) W. Sm.

Nitzschia pusillaGrRunow

Nitzschia recteHANTZSCH

Nitzschia sigmdKUuTz.) W. Sm.

Nitzschia sigmoide@NiTzscH) W. Swm.

Nitzschia sinuataar. delognei({GRUNOW) LANGE.—BERT.
Nitzschia sinuataar. tabellaria (GRuNow) GRUNOW
Nitzschia sociabili$lusT.

Nitzschia subacicularisiusT.

Nitzschia tubicolaGRunow

Nitzschia umbonatéEHRENB.) LANGE—BERT.
Nitzschia vermicularigKUuTz.) HANTZSCH
Nitzschiaspp.

Pinnularia borealiSEHRENB.

Pinnularia lundiiHusT.

Pinnularia microstauror{EHRENB.) A.CLEVE
Pinnularia obscuraK RASSKE

Pinnularia subcapitataV. GREG.

Pinnularia subrostratgA.CLEVE) CLEVE—EULER
Pinnularia sp.

Rhoicosphenia abbrevia{&€. AGARDH) LANGE-BERT.

b b
b
a a a a
a a a a
ab ab ab
a a
ab ab ab
ab
ab ab ab
ab ab ab ab
ab ab ab
ab ab ab ab
ab
ab ab ab ab
a a
ab ab
a
ab ab
a
ab
a
a
a
ab ab ab
ab ab
ab ab
a

ab ab ab ab

ab ab

ab ab ab
ab ab ab ab

Stauroneis phoenicenter@NiTzscH) EHRENB. ab

Stauroneis smithiGRUNOW a

Surirella angustaKUTz. ab

Surirella bifronsSEHRENB. b
Surirella brebissonivar. kuetzingiiKRAMMER et LANGE—BERT. ab ab ab
Surirella caproniiBrEB. b
Surirella crumenaBREB. ab

Surirella linearisW. Sm. var.linearis ab

Surirella linearisvar. helvetica(BRUN.) F. MESITER a
Surirella minutaBREB. ab ab

Surirella ovalisBREB. a

Surirella teneraW. GREG. ab ab ab
Surirella terricolaLANGE—BERT. et ALLES ab ab
Surirellaspp. ab ab
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Tabellaria flocculosgRoTH) KUTz. a

CRYPTOPHYCEAE

Chroomonas nordstedtilANSG. ab ab ab
Cryptomonas compres$®ascHER ab

Cryptomonas ovat&HRENB. ab ab ab
Cryptomonaspp. ab ab ab ab
Rhodomonas lacustrRAscHER et RUTTNER a

DINOPHYCEAE

Ceratium hirundinellgO. F. Mull.) Bergh ab ab ab ab
Gymnodiniunspp. ab ab ab ab
Peridiniumspp. ab ab ab ab
XANTHOPHYCEAE

Centritractus belenophorussMMERM. ab
Goniochloris fallaxFoTT ab ab ab ab
Goniochloris muticdA.K.H. BRAUN) FOTT ab ab ab ab
Goniochlorissp. ab
OphiocytiumcapitatumWoLLE ab
Pseudostaurastrum hastatyfReiINSCH) CHODAT a a ab a
Tetraedriella joveti(BouRR.) BOURR. b
Pseudotetraedron neglectUPAsCHER ab
CHLOROPHYCEAE

Volvocales

Carteria globosaKORSHIKOV eX PASCHER ab
Carteria multifilis (FRESEN) O. DiLL b
CarteriaradiosaK ORSHIKOV ex PASCHER ab ab ab ab
Carteriasp. a a ? a
Chlamydomonas bicocdaSCHER a
Chlamydomonas bilatud. ETTL a
ChlamydomonadebaryanaGorozH. b
ChlamydomonagloeophilaSkuia ab
Chlamydomonas incerfaascCHER a

Chlamydomonas monadikaSTeIN ab ab ab ab
Chlamydomonas pertuszHopAT a
Chlamydomonas pseudolunadtaETTL ab
Chlamydomonas pseudopertudaETTL ab ab
Chlamydomonas reinhardtt.A. DANG. a a a a
Chlamydomonas simpléaScHER ab ab ab
Chlamydomonas skujd&ascHER a
Chlorogonium elongaturR.A. DANG. ab ab
Chlorogonium fusiform&atyv. ab
Chlorogonium minimur®PLAYFAIR a

Chloromonas anura@K OrRsHIKOV) GERLOFFet H. BTL a

Eudorina elegan&HRENB. a a a
Eudorina unicoccds. M. SMITH b b b b
GloeomonasliplochlamyqSkuia) H. ETTL a a a
Gloeomonas lateperforai@kuia) H. ETTL a

Gloeomonas tectgBkuia) H. etO. ETTL ab

Gonium pectoral®.F.MULL. ab ab

Gonium social¢DUJARD) WARM.
Haematococcus buetschBiLocHM.

59



ASBLER et al.: Phytoplankton of the Morava River

Cont. Table 3 oL LA DE DY
Lobomonas amplRASCHER ab ab

Nephroselmis olivaceB. STEIN ab
Pandorina morunfO.F. MULL.) BORY ab ab ab ab
Phacotus lenticulari¢EHRENB.) F. STEIN ab ab ab ab
Pleudorina californicaW. SHaw ab ab
Pseudocarteria peterhoffiengiKisseLev) H. ETTL a a a
Pteromonas aculeataEMMERM. b b b
Pteromonas angulog@l. J. CARTER) LEMMERM. a a a a
Pteromonas cordiformiEMMERM. ab ab ab
Pteromonas limneticRlloRTOB. a
Sphaerellopsis aulatPASCHER) GERLOFF ab ab
Sphaerellopsis gloeosphagf@ascHER et RHODA) H. et O.ETTL b
Tetraselmis cordiformiéH. J. CARTER) F. STEIN ab ab
Tetrasporales

Chlorangiopsis flos—aquagINDAK et HNDAKOVA b b b
Pseudosphaerocystis lacustfiEMMERM.) NOVAKOVA a
Stylosphaeridium stipitatuiiid. BACHM.) GEITLER et GMESI b
Chlorococcales

Acanthosphaera zachariagiEMMERM. ab ab ab ab
Actinastrum hantzschliAGERH. ab ab ab ab
Amphikrikos nanu§FoTT et HEYNIG) HINDAK

Ankistrodesmus falcaty€orDA) RALFS a
Ankistrodesmus fusiformoRDA a

Ankyra ancord. issajeVii(KISSELEV) FOTT b b
Botryococcus braunKuoTz. ab ab
Chlorella vulgarisBElJ. ab ab ab ab
Closteriopsis aciculari¢G.M. SmiTH) J.H.BELCHER et SWALE a

Closteriopsis longissim@_EMMERM.) LEMMERM. ab

Coelastrum astroideure NOT. ab ab ab ab
Coelastrum microporurMAGELI ab ab ab ab
Coelastrum polychordurfiKorsHIKOV) HINDAK b
Coelastrum reticulatuniP.A. DANG.) SENN a a a
Coenochloris astroideBlINDAK

Coenochloris planctonic@oRsHIKOV) HINDAK ab ab ab ab
Coenochloris polycoccéKoRsHIKOV) HINDAK ab ab ab ab
Coenococcus planctonicf&RSHIKOV ab ab ab ab
Coenocystis subcylindriddoRSHIKOV b b
Crucigenia tetrapedigdKIRCHN.) W. etG. S.WEST ab ab ab ab
Crucigeniella apiculatdLEMMERM.) KOMAREK ab ab ab ab
Diacanthos belenophorud$orsHIKov ab ab
Dicellula geminatgPRINTZ) KORSHIKOV b b
Dichotomococcus curvatd§orsHIKOV a
Dictyosphaerium pulchelluid.C.Woob

Dictyosphaerium tetrachotomuPrINTZ ab ab ab ab
Didymocystis inermi§~oT1T) FOTT ab ab
Didymogenes anomdla.M. SMITH) HINDAK b b
Didymogenes palatinGcHMIDLE b
Dimorphococcus lunatua.K.H. BRAUN b
Diplochloris lunata(FoTT) FOTT a
Granulocystis helenaldINDAK b b
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Granulocystopsis coronafg EMMERM.) HINDAK b b b
Granulocystopsis elegarfBoTT) HINDAK b b

Franceia echidngdBoHLIN) BOURR. ab ab ab ab
Franceia tenuispind oRSHIKOV ab ab ab ab
Juraniella javorkagHorRTOB.) HORTOB. ab

Kirchneriella apertaTEILING b

Kirchneriella incurvataBLECH. et SWALE ab

Kirchneriella obesgW. WEST) SCHMIDLE a a a a
Lagerheimia ciliata LAGERH.) CHODAT ab ab ab ab
Lagerheimia geneven{€HODAT) CHODAT ab ab ab
Lagerheimia longisetd EMMERM.) WILLE b b
Lagerheimia marssonliEMMERM. b
Lagerheimia quadrisetdLEMMERM.) G. M. SMITH

Lagerheimia subsalsaEMMERM. b

Lagerheimia wratislawiensiSCHRODER b b
Micractinium bornhemiensgConR.) KORSHIKOV ab ab ab
Micractinium crassiseturllORTOB. ? a
Micractinium pusillumFRESEN ab ab ab ab
Micractinium quadrisetuniLEMMERM.) G. M. SMITH ab ab
Monoraphidium arcuatur(KoRrRsHIKOV) HINDAK ab ab ab
Monoraphidium contortur{iTHUR.) KOMARK.—LEGN. ab ab ab ab
Monoraphidium convoluturfCorbA) KOMARK.—LEGN. ab
Monoraphidium intermediuriliNDAK ab ab ab ab
Monoraphidium griffithii(BERKEL.) KOMARK.—LEGN. ab ab ab
Monoraphidium pseudobraun(il.H. BELCHERet SVALE) HEYNIG ab
Neocystis diplococcéHINDAK) HINDAK ab
Neodesmus danubiali$iNDAK b
Nephrochlamys rotund ORSHIKOV b

Nephrochlamys subsolitari@. S. WEST) KORSHIKOV ab ab ab
Nephrochlamys willeangPrINTZ) KORSHIKOV b

Nephrocytium agardhianuNAGELI a
Oocystella borgefd. Snow) HINDAK ab ab ab
Oocystella lacustrigCHODAT) HINDAK ab ab ab ab
Oocystella marsson{LEMMERM.) HINDAK ab ab ab ab
Paradoxia multiset&®VIRENKO b
Pediastrum biradiatunMeYEN a a
Pediastrum boryanurfTurPIN) MENEGH ab ab ab ab
Pediastrum dupleMEYEN var.duplex ab ab ab ab
Pediastrum duplexar. gracilimumW. etG. S.WEsT a a a a
Pediastrum simpleMEeYEN ab ab ab ab
Pediastrum tetragEHRENB.) RALFS ab ab ab ab
Planktosphaeria gelatinosa. M. SmITH ab ab ab ab
Polyedriopsis spinulos¢ScHMIDLE) SCHMIDLE ab ab ab
Pseudodictyosphaerium jurigiHiNDAK ) HINDAK ab ab ab ab
Pseudodictyosphaerium minusculitnbpAx ab ab ab
Pseudodidymocystis inconspic{ifoRSHIKOV) HINDAK ab ab
Pseudodidymocystis planctonii@orsHikov) E.H.HEGEW. et b b
DEASON

Pseudokirchneriella contortéScHMIDLE) HINDAK ab ab ab
Pseudokirchneriella danubian#&iNDAK ) HINDAK ab
Pseudokirchneriella irregularig¢G. M. SMITH) HINDAK a
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Pseudokirchneriella roselatHINDAK ) HINDAK ab
Pseudotetrastrum punctatufBcHMIDLE) HINDAK b b
Quadricoccus laeviBoTT a a a
Quadricoccus verrucosusoTT b b
Radiococcus planctonicuks W. G. LUND a
Raphidocelis sigmoideldiNDAK ab
Scenedesmus abundgKSRCHN.) CHODAT ab ab ab ab
Scenedesmus acuminafU8GERH.) CHODAT ab ab ab ab
Scenedesmus arcuat{leEMMERM.) LEMMERM. a a a a
Scenedesmus armat{f3HOoDAT) CHODAT var.armatus ab ab ab ab
Scenedesmus armatvar. bicaudatugGUGLIELM.) CHODAT ab ab ab ab
Scenedesmus bernar@i M. SviTH ab ab ab ab
Scenedesmus brasilien8ioHLIN a a
Scenedesmus carinat(lsEMMERM.) CHODAT ab ab
Scenedesmus commuBisH.HEGEw. ab ab ab ab
Scenedesmus denticulalusGERH. var. denticulatus ab ab ab ab
Scenedesmus denticulatts. linearis HANSG. ab ab ab ab
Scenedesmus dispBREB. ab ab ab ab
Scenedesmus elliptic@ORDA b b
Scenedesmus intermedQSODAT ab ab
Scenedesmus longispi@aoODAT ab ab
Scenedesmus maxim§. etG. S.WEST) CHODAT ab ab ab ab
Scenedesmus obliqu(lBURPIN) KUTZ. a a a a
Scenedesmus obtusM&YEN a a

Scenedesmus opolienBisG. RcHT. a a a
Scenedesmus pannonict®RTOB. ab ab ab ab
Scenedesmus pectinafdsYEN a a a
Scenedesmus raciborskilotosz ab ab ab ab
Scenedesmus serrat{f3oRDA) BOHLIN ab ab
Scenedesmus subspica@sDAT ab ab ab ab
Scenedesmus verrucosyisV. RoLL ab ab ab
Schroederia robust§ orRsHIKOV b b
Schroederia setigeréSCHROED.) LEMMERM. b b
Schroederia spiraligPRINTZ) KORSHIKOV ab ab
Selenastrum bibraianuREINSCH ab ab ab ab
Selenastrum gracil®EINSCH ab

Siderocelopsis kolkwitziNAUMANN ) HINDAK ab ab
Siderocelis ornatdFoTT) FOTT ab ab ab ab
Siderocelis pseudoblondd#iNDAK a
Siderocelis sphaericBliINDAK a
Siderocystopsis fus¢& ORSHIKOV) SWALE ab ab ab
Siderocystopsis irregulari@lINDAK ) HINDAK ab
Tetrachlorella alternangG. M. SwITH) KORSHIKOV a a a a
Tetrachlorella ornatak oRSHIKOV b b
Tetraedron caudaturfCoRDA) HANSG. ab ab ab ab
Tetraedron inCU$TEILING) G. M. SMITH ab ab ab
Tetraedron mediocrilINDAK b
Tetraedron minimunfA.K.H. BRAUN) HANSG. a a a

Tetrastrum heteraxanthu(MoRrDsT.) CHODAT
Tetrastrum komarekiHINDAK ab ab
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Tetrastrum staurogeniaefornf8CHROD.) LEMMERM. ab ab ab ab
Tetrastrum triangular¢ CHODAT) KOMAREK a
Treubaria triappendiculat&. BERNARD a a a a
Westella botryoide8N. WEsST) DEWILD. ab ab ab ab
Ulotrichales

Elakatothrix genevens{&EVERDIN) HINDAK a a a
Elakatothrix spirochrom@REVERDIN) HINDAK a
Elakatothrix subacut& orsHIKOV a a a
Geminella planctonicéBoLcH.) TIVARY ET PANDEY b
Hortobagyiella verrucosgHeyNIG) HINDAK ab
Klebshormidium flaccidurtKuTz.) P.C. SiLvA et al. ab

Koliella elongata(NYGAARD) NYGAARD b

Koliella longiseta(Vi1scHER) HINDAK ab ab

Koliella spirotaenia(G. S. WEST) HINDAK ab ab

Koliella variabilis (NYGAARD) HINDAK a
Marvania geminataHiINDAK ab ab
Planctonema lauterbornscHmIDLE ab
Stichococcus contort(€HODAT) HINDAK ab ab
Stichococcus pelagicblyGAARD) HINDAK ab ab ab
CONJUGATOPHYCEAE

Zygnematales

Mougeotiasp. ab
Desmidiales

Closteriumacerosun{SCHROED.) EHRENB. ab
ClosteriumacutumRALFs ab
Closterium limneticunh EMMERM. ab ab ab ab
Closterium littoraleGAy ab
Closterium moniliferunfBoRrY) EHRENB. eXRALFS ab ab ab
Closterium strigosurBRrEB. a
Closteriumspp. ab
Cosmarium formulosutiunb. b b
Cosmarium moniliform&uURPIN EXRALFS ab ab
Cosmarium pygmaeully. ARCHER a
Cosmariunspp. ab ab ab ab
Staurastrum chaetocerdScHROD.) G. M. SMITH ab ab ab
Staurastrum planctonicufMEILING ab ab
Staurastrunspp. ab ab ab ab
EUGLENOPHYCEAE

Colacium cyclopicoldGICKLH.) BOURR. ab
Colacium vesiculoSufBHRENB. b

Euglena acu&€HRENB. var.acus ab ab ab
Euglena acuvar. hyalina KeBs b

Euglena agilisH. J. @RTER ab ab ab ab
Euglena caudatdUBNER ab ab ab ab
Euglena claraSkuia b

Euglena clavatékuia

Euglena ehrenbergis.A. KLEBS ab ab
Euglena ignobilisloHNSON b

Euglena limnophild.EMMERM. ab ab ab

Euglena mutabiliScHMmITZ a




64 ASBLER et al.: Phytoplankton of the Morava River

Cont. Table 3 oL LA DE DY
Euglena oxyuriSSCHMARDA b

Euglena rostrateéScHILLER b b
Euglena rusticeScHILLER b
Euglena spatirhynch&uaia b

Euglena spirogyrdEHRENB. ab ab ab
Euglena splenderi?. A. DaNG. a
Euglena textdDuJARD.) HUBNER ab ab ab ab
Euglena tripterigDuJARD.) G.A. KLEBS a

Euglena velatas. A. KLEBS

Euglena viridiSEHRENB. ab ab
Lepocinclis glabraDREZEPOLSKI b

Lepocinclis ovunEHRENB.) MINKIEWICZ a
Monomorphina pyrunfEHRENB.) MERESCHKOWSKY ab ab ab
Phacus acuminatuSTokes b

Phacus caudatuslUBNER ab ab ab
Phacus curvicaud&vIRENKO b b
Phacus helicoideBoCHMANN a a
Phacus longicaudéEHRENB.) DUJARD. var. longicauda a a a
Phacus longicaudsar. insectaHuB.—PesST. b
Phacus longicaudsaar. tortusL EMMERM. b

Phacus orbicularigHUBNER

Phacus pleuronectg&HRENB.) DUJARD. b b b b
Phacus pusillu& EMMERM.

Phacus stokesliEMMERM. b

Phacus triquete(EHRENB.) DURJADIN b
Strombomonas eurystorPaPova ab
Strombomonas schauslan(lieEMMERM.) DEFLANDRE ab ab
Trachelomonas cervicul8Tokes b
Trachelomonas hispid@PERTY) STEIN a
Trachelomonas irregulariSVIRENKO b

Trachelomonas intermedBANGEARD a
Trachelomonas nigr&viIRENKO ab ab ab ab
Trachelomonas oblongaEMMERM. ab ab
Trachelomonas ovali@ADAY ) LEMMERM. ab ab
Trachelomonas planctonic®/IRENKO ab ab ab
Trachelomonas scabratuf@LAYFAIR) DEFLANDRE b
Trachelomonas volvocinBHRENB. ab ab ab ab

Table 4. Results of forward selection procedureasfigl CCA, IF — inflation factar

Marginal effects

Conditional effects

IF Lambda 1 F P Lambda A F P
Conductivity 1.37 0.19 1.78 0.008* 0.19 1.78 0.008*
Temperature 1.35 0.18 1.61 0.020* 0.15 1.43 0.182
pH 1.36 0.11 0.93 0.580 0.07 0.65 0.744
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Table 5. Number of taxa identified in the Moraval &yje Rivers in May and August 2006.
Groups May August
Locality oL LA DE DY total oL LA DE DY  total
CYANOPHYCEAE 24 33 36 20 45 33 36 42 26 53
Chroococcales 12 18 20 13 24 18 19 25 15 30
Oscillatoriales 9 8 8 4 10 10 9 8 6 12
Nostocales 3 7 8 3 9 5 8 9 5 11
RHODOPHYCEAE 0 0 0 0 0 0 1 0 0 1
DINOPHYCEAE 0 0 0 2 2 3 3 3 3 3
CRYPTOPHYCEAE 2 3 3 1 4 4 3 3 1 4
CHRYSOPHYCEAE 8 6 7 1 10 3 4 8 3 9
BACILLARIOPHYCEAE 118 115 86 87 171 134 80 133 66 189
Coscinodiscales 19 23 24 19 30 27 21 28 20 32
Naviculales 99 92 62 68 141 107 59 105 46 157
XANTHOPHYCEAE 2 0 1 0 3 2 2 7 2 8
CHLOROPHYCEAE 80 93 103 51 144 80 97 125 59 148
Volvocales 14 17 24 8 32 10 14 20 8 26
Tetrasporales 1 0 0 0 1 0 2 2 1 3
Chlorococcales 65 71 72 42 99 69 76 94 49 109
Ulotrichales 0 6 7 1 11 1 5 9 1 10
CONJUGATOPHYCEAE 5 3 2 4 9 6 7 12 4 13
EUGLENOPHYCEAE 17 16 15 3 29 15 13 29 17 41
b3 256 269 253 169 417 280 246 362 181 468
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Fig. 4. Joint biplot diagram of samples vs. ! (@)
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Devin, Dyje — Dyje at Pohansko, sp — May sampling,

su — August sampling.

Fig. 5. Joint scatter plot of species (CCA): each
number contains cluster of cyanobacteria and algae
(Species Fit Range from 50 to 100%);
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Species occurring at Olomouc more frequently
than in the lower Morava stretch (species score 9—
11): Achnanthes laevisGomphonema acuminatym
G. clavatum Navicula atomus Eunotia exigua
Fragilaria parasitica, Surirella ovalis Pinnularia
borealis Chlamydomonasdebaryana C. incertg
Chlorogonium minimumEuglena clara E. clavata
Phacus pusillusTrachelomonas irregularjs

Species commonly occurring at Lanzhot and Devin
in spring (species score 5-6fnabaena circinalis,
Aphanocapsa parasitic&hlamydomonas bicoccg.

bilatus C. pertusa C. skujag Chloromonas anurage
Gloeomonas lateperforata Gonium  sociale
Haematococcus buetschliiPteromonas limnetica
Euglena splendeng. tripteris E. velata Lepocinclis
ovum Phacus orbicularis and Trachelomonas
intermediag

Species commonly occurring at Lanzhot and Devin
in summer (species score 1-4)Aphanocapsa
grevillei, A. minimg Aphanothece bachmanii
Fragilaria nanang Gomphonemansigne Navicula
erifuga N. subplacentula Surirella bifrons
Chlorangiopsis flos—aquae  Stylosphaeridium
stipitatum  Coelastrum  polychordum Dicellula
geminata Didymogenes anomalaD. palating
Granulocystis  helenge Tetrachlorella ornata
Koliella elongata Euglena ignobilisE. spatirhyncha
Lepocinclis glabra Trachelomonas cerviculand T.
scabratula

Group of commonly occurring species (species
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biomass and waterbloom d¥licrocystis spp.
occurred, while at present time the amount of
cyanobacteria is not so high. Thus, we did not
record dense waterbloom, even if 53 species of
cyanobacteria were found through investigated
sites.According to HNDAK “s study (2004) in the
lowermost Morava River stretch at Devin in
2003 was found 42 species of cyanobacteria,
which is similar to our investigations. However,
a significant influence on biomass and diversity
of cyanobacteria have had Nové Mlyny dams,
which usually produce a strong population of
Microcystisspecies and recently recorded in the
end of 1990"s. According toIRDAKOVA (1994)

the most abundant species of centric diatoms
were found in the lowermost Morava River
stretch Aulacoseira granulata, Cyclotella
meneghinianaand Stephanodiscus binderanus
We found at sampling site at Devin 28 species of
centric diatoms, while in 1994 had been
determined only 18 species. In case of pennate
diatoms, we recorded 110 species in contrast to
Hindakovd who had determined 117 species.
With respect to summer flood in the beginning of
August 2006 the diversity of pennate diatoms
increased in Olomouc and Devin as benthic
species were drifted. Number of chlorococcal
algae, as found in 2006, was lower than in 2003.
High instantaneous discharge in the investigated
rivers caused dilution of phytoplankton and

score 7-8 and species under Fit Range 50%)onsequently lacking of rare species. As follows

Chroococcus limneticys Cyanogranis ferruginea
Microcystis aeruginosa M. ichtyoblabe Snowella
litoralis, Woronichinia naegeliana Planktothrix
agardhii, Anabaena flos—aquae,Acanthosphaera
zachariasij  Actinastrum  hantzschii Chlorella
vulgaris Coelastrum astroideumC. microporum
Coenochloris planctonigaCoenococcus planctonicus
Crucigeniella apiculata Dictyosphaerium
tetrachotomum Franceia echidna F. tenuispina
Monoraphidium contortumn Oocystella lacustris
Pediastrum boryanum P. duplex P. simplex
Planktosphaeria gelatinosa Scenedesmus spp.,
Siderocelis ornata

Discussion
A wide spectrum of cyanobacteria and algae w

identified during our study on the main parts o

the Morava River and the most important right_diatoms, which frequently occurred in spring

side tributary the Dyje River. As follows from
previous studies (INDAK & HINDAKOVA 1997,

1998, 2004, MRVAN et al. 2004) phytoplankton
of the Morava River has been changing. |

1950's, when organic pollution developed, hig%:onjugatophyce

from previous HNDAKS™ studies (1977, 1980,
1984, 1988, 1990) suctare species of green
algae asDanubia ansa and Crucigeniopsis
divergens were not confirmed. On the other
hand, Coenochloris astroideavas recorded at
Devin, but at Olomouc was found for the first
time.

With respect to last investigation on the
phytoplankton of the Morava River in autumn
2005, which was identically sampled, the species
diversity is different to our study and moreover
strongly influenced by sampling periodi{BAK
et. al 2006). The diversity of 346 species and
infraspecific taxa had been found in the Morava
and Dyje Rivers, while at the same localities in
summer 2006 were recorded 468 species. A

iscernible pattern of changes in the
phytoplankton structure is possible to see in

2006 and autumn 2005, while cyanobacteria and
green algae dominate summer 2006. Diversity
among other groups both Euglenophyceae and
incresed with higher

emperature in summer, while low temperature in
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autumn 2005 caused loss of diversity. The rest dimes higher biodiversity through the all
algal flora containing groups such astaxonomic groups was observed UBEL—
Chrysophyceae, Cryptophyceae, DinophyceadsETZMANN 1998).

Xanthophyceae and Ulotrichales did not show Summarizing all known data, the Morava
any marked changes of spieces richness amdiver belongs to the most important river
sampling sites during our study as well as in theystems in the Czech and Slovak Republics
autumn phytoplankton. As follows from previousconcerning unique spectrum of cyanobacteria
paper (Hindak et al. 2006) and with respect t@and algae.

findings the Morava River forms two major parts

concerning the lowermost and middle stretch

(from LanZhot to Devin) and the upper stretch (af\‘cknowledgements

Olomouc), which is more similar to the Dyje _ . _ .
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) o cademy of Sciences, APVT-51-009102 supported
variables as temperature, conductivity ang, the Ministry of Education SR (F.H., A.H.) and by
average discharge have markedly influenceghe Ministry of Agriculture CR grant NPGZ—M/03—
structure and abundance of phytoplankton thap23. The authors are obliged to Miss Annie Brasseur
pH or dissolved oxygen. The species richness iim Sacramento, California, USA, and Mrs Jeannine
the Dyje River as a typical regulated lowlandBraem in Schoten, Belgium, for correcting the
river is strongly influenced by Nové Mlyny dams English. The authors are obliged to Ing. Milena
and so we found lower diversity similar to this atForejtnikova (Water Researc_h Institute, Brno, grant
Olomouc than at Lanzhot or Devin. Thus, therd!ZP -Vav/650/3/03) for chemical data.

is no doubt that the large reservoirs significantly
change phytoplankton structure of rivers with
respect to former state. It means that we shou
not expect similar data to less or no influencegiasier, P. & PouLickovA, A. (2002): Planktic cya-

ferences
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