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ABSTRACT

Between 1998 and 2000, peryphytic algal communities were sampled and analysed at five sampling sites on the
Dragonja river and at a single site on the tributary Pinjevec. Aftogether, 238 algal taxa were registered, with prevaif-
ing Bacillariophyceae (170), while 38 taxa belonged to Cyanophyceae and 17 to Chlorophyceae. Of all 238 taxa, 65
were recorded for the first time in Slovenia, 13 belonging to Cyanophyceae and 52 to Bacillariophyceae. Most of
these 65 taxa were recorded in the Dragonja estuary.
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ALGHE NEL FIUME DRAGOGNA
SINTES

Tra if 1998 ed if 2000 sono state campionate ed analizzate comunity perititiche algali in cinque stazioni di cam-
pionamenta nel flume Dragogna ed una stazione nel tributario Pinjevec. Sona stati trovati 238 taxa algali. Il con-
tributo maggiore proviene dalla famiglia delle Bacillariophyceae (170 specie); 38 taxa appartengono alfe Cyanophy-
ceae mentre 17 alle Chlorophyceae. Tra i 238 taxa, 65 sono nuove segnalazioni per la Slovenia, tra le quali 13 Cya-
nophyceae e 52 Bacillariophyceae. La maggioranza di questi taxa & stato campionata nell’estuario def fiume Dra-
gogna.

Parole chiave: alghe, corsi d'acqua, sorgenti, acque sakmastre, Slovenia sud-occidentale
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INTRODUCTION

The biodiversity of algae in Siovenia is relatively
high, as more than 2000 different algae species have
been recorded 5o far {Kosi & Vrhoviek, 1996). The issue
of the endangered algal species, threatened by the en-
dangered water ecosysteins, has not been clarified as yet
due to the lack of investigations. Drastic changes ustally
occur during the regulation of rivers and streams, when
the fundarnental ecological conditions are changed {the
substrate, water current, light); the consequences are of
course reflected in the species’ reduced diversity. Similar
results can be seen in polluted waters, where the number
of species decreases from the sources towards estuaries
of the water courses (Vrhoviek et al., 1983). Most of the
Slovenian water-streams are alreacly polluted (Vrhovsek
et al, 1983, 1994; Krivograd, 1997 Krivograd Kle-
mendi¢, 2001; Smolar, 1997). The Dragonja is one of the
very few unpotluted Slovenian rivers. The water at its
estuary is brackish, The algae occuming in Slovenian
brackish waters have not been studied so far. With a
view to protect its natural ecosystems with all its con-
stituent parts, including algae, the Dragonja siver valley
is planned to be given the stalus of 2 landscape park. 1tis
necessary to conserve the high diversity of algal species,
and the rare species, which cannot be found in other
Slovenian rivers due to the Dragonja’s very special eco-
logical conditions {flysch landscape, brackish water).

The purpose of this research was to determine the
species  composition of algal communities in the
Dragonja river, fram its source to estuary and in its
tributary Pinjevec. The only data on the algal species
concerned the lower part of the river at Kaste! {in "The
research of the quality of surface waters in Slovenia in
1992% Zupan {ed., 1994)), where the sampling site of the
Hydro-Meteorological Institute of Slovenia is situated.
However, no research has heen carried out concerning
the algae of the upper part of the Dragonja river and its
tributaries. At the sampling site in the Dragonja estuary,
the water is brackish. On this occasion let us add that no
investigations concerning the brackish waters of Slovenia
had been carried out prior to this research.

MATERIALS AND METHODS

Description of sampling sites

The sampling sites are presented in figure 1 and their
description given in Table 1. The sampling sites C, D and
E are located close to each other. They differ mainly in
the speed of the water current, The sampling site B is lo-

- cated in the tributary Pinjevec, just before it joins the
- Dragonja river,

84

Tab. 1: Description of sampling sites on Dragonja river
and its tributary Finjevec.

Tab. 1: Opis vzorcnih mest na reki Dragonji in pritoku
Pinjeveu.

Speed of “o-grdinates
Sampling | Shading of PEEE O Riverbed Co-ordinates
\ ? C water- ) (after Gaus-
sites the riverbed width {(m) .
current Kriiger)
X=5033250
A-sotrce shaded fast 1 ) j
Y=5412000
o partty , X=5G37125
B-Skrline chaded changing 15 V25402750
partly X=5396825
- 1y slowy 1
C-pool chaded | VY SOV v Y=5034175
slow shaded stow 12 R=2034000
Cyrrent =5396750
- = 5825
E-strong not shaded fast 7 N=5396825
curent Y=5034175
X=5390625
F-estiary t shaded law 20
estiany Ot siiade SHIW \'25037250

The samples were collected seasonally during the
years 1998, 1999 and 2000 (10, 7. 1998, 18. 7. 1998, -
23.8,1998, 20. 3, 1999, 29. 7. 1999, 18. 10. 1999, 17.
1. 2000) at all sampling sites. Five periphyton samples
were taken at each sampling site for qualitative analysis -
by scratching the surface of gravel, rocks, macrophytes,
wood and other submersed materials (glass and plastic -
bottles, iron sticks, etc.} The phytoplankton was sampled
using the plankton net with mesh size 25 um at the estu-
ary. The fixation of the samples was done in situ with 4% -
formalin concentration, For diatom determination, sam-
ples were pre-treated with saturated HNO; {(APHA,
1985).

SLOVENIA

Swace

Fig. 1: Map of the river Dragonja and ifs tributary Pin-
jevec. Legend: A — source, B — Skrline, C ~ pool, D -
slow current, F — strong current, F — estuary,

Si. 1: Zemljevid reke Dragonje in pritoka Pinjevca. Leg-
enda: A - izvir, B - Skrline, C - tolmun, D - pocasi te-
koca, E - brzica, F - izliv.
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The algal samples were determined in the laboratory
~using the light mucroscope (magnification 1000x). The
~ relative frequency of most comimon species was evalu-
* ated using the numbers from 1 - single, 2 - rare, 3 ~
comman, 4 — frequent and 5 — dominant. The algae were
determined using the following identificaion mono-
' graphs: Lazar, 1960; Starmach, 1966, 1972; Hindak et
~al., 1978; Krammer & Lange-Bertalot, 1986, 1988,
1991a, 1991b; Popovsky & Pfiester, 1990; Cvijan &
‘Blazencié, 1996; Hindak, 1996.

RESULTS AND DISCUSSION

© Atthe five sampling sites on the Dragonja river and at
the single site on its tributary Pinjevec, 238 (Tab. 2) algal
taxa were established (with their composition presented
in figure 2). In view of the number of species, Bacillario-
phyceae dominated at all sampling sites, followed by
Cyanophyceae. A similar situation was recorded in the
river Branica flowing on flysch ground (Smolar, 1997).
Cyanophyceae were followed by Chlorophyceae at sam-
pling sites A, C, D and F, and by Zygnematophyceae at
sampling sites B and £. Zygnematophyceae were not
found at sampling site A. Euglena sp. was recorded at
sampling site I3. The species Peridiniuin umbonatunt was
found at sampling site B, and Peridinium bipes at sam-
pling site F. The species Dinobryon sertufaria was found
at sampling sites 8, C, D and E. All four species are
planktonic. The species Batrachospermum vagum was
registered at sampling site E, and Audouineifa chalybea
at sampling site F.

The total number of different taxa at sampling site A
‘was 62 (Tab. 2). In all five periphyton samples taken at
sampling site A, the following species were found: Ach-
‘nanthes minutissima, Amphora ovalis, Diploneis ellip-
tica, . oblongella, Gomphonema angustatum, G, an-
gustum and Nitzschia linearis var. linearis. The most
common species were Achnanthes minutissima and
.Gomphonema angustatum. Achnanthes flexelfa, Cym-
bella amphicephala var. amphicephala, Diploneis eilip-
‘tica, Gomphonema angusturm and Cyrabeila descripta
are characteristic oligotrophic water species. Surirella
spiralis is a widespread species, characteristic of the river
springs and lakes with limestone ground, containing mid-
to high- fevels of electrolytes (Krammer & Lange-Bertalot,
1988). The species Caloneis alpestris, Cymbella ehren-
bergii, C. tumidula and Nitzschia angusiatula are wide-
spread and characteristic of karst waters rich in calcium
{Krammer & Lange-Bertalot, 1986, 1988).

At sampling site B, the total number of different taxa
was 116, at sampling site C 105, at sampling site D 89,
and at sampling site £ 94 (Tab. 2). Although the water
current was quite different between the individual sam-
pling points, the composition of the algal species did not
differ much.
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Fig. 2: Algal community structure in the river Dragonja
and its tributary Pinjevec during the years 1998, 1999
and 2000 (A - source, B - Skrline, C ~ pool, D — slow
current, £ - strong current, F — estuary).

S1. 2: Sestava algne zdruzbe v reki Dragongi in v pritoku
Pinjevcu v letih 1998, 1999 in 2000 (A - izvir, B -
Skeline, € — tolmun, D - pocasi tekoca, £ ~ brzica, F ~
izliv).

The changes in biornass along the current occurred
mainly because of the differences in the pH values, tem-
perature, water level and the nitrate concentration (5za-
rek, 1994). Light has a greater impact on the composition
of periphyton than the water current, fevel and nitrate
concentration {OeNicola & Mcintire, 1990},

in al five periphyton samples taken at sampling sites
B, C, D and E, the following species were found: Ach-
nanthes flexelfla, A. minutissima, Anomoeoneis vitera,
Cymibefla affinis, C. cymbiformis, C. microcephala, Den-
ticula kuetzingii, Eunotia arcus, Fragilaria biceps and
Gomphonema angustum. The most abundant species
were Achnanthes minutissima, Cymbellz affinis and C.
microcephala. The species Rivularia haematites, which
can be found in stagnant and running waters on lime-
stone (Starmach, 1966), was present at sampling sites B,
C and E. On the same substrate, Amphipleura pelfucide,
Caloneis alpestris, Cymbella laevis and Tolypottirix
cacullata are also widespread (Starmach, 1966; Krammer
& lLange-Bertalot, 1986, 1991a). Batrachospermum
vagum, a characteristic oligotrophic water species (Hin-
dak et af., 1978), was found at sampling site E during the
summer 1998. At sampling sites B, C, D and E, Dino-
bryon sertularia was present, while at sampling site 8
Peridinium umbonaturn was established. Both species

.are characteristic of plankton (Hindak ef al., 1978). The
‘presence of plankton species in the rivers depends on the

water retention time in stagnant places.
The high species diversity was found at sampling site

F — the Dragonja river estuary. The total number of dif-

ferent planktonic and periphyton species was 121 (Tah.
2). By their nature, estuaries ate generally eutrophic and
dynamic systems. Consequently, the number of species
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Tab. 2: List of algal species occurring in the river Dragonja and its tributary Pinjevec during the years 1998, 1999
and 2000. Legend: 1 - single, 2 - rare, 3 - common, 4 - frequent, 5 — dominant species; A - source, B - Skrline, C -
pool, D - slow current, F — strong current, F - estuary.

Tab. 2: Vrsina sestava alg v reki Dragonji in v pritoku Pinjevcu v Jetih 1998, 1999 in 2000. Legenda: 1 — posamiéna,
2 - redka, 3 - obicajna, 4 - pogosta, 5 — dominantna vrsta; A — izvir, B - Skrline, C — tolmun, D - pocasi tekoca, F -
brzica, F - izliv.
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T Sampling site Batrachospermum vagum {Rath.} 3
axan B]CID]E]F | }Agardh
PROKARYOTA HETEROKONTOPHYTA
CYANOPHYTA CHRYSOPHYCEAE
CYANOFPHYCEAE Dinghbryot sertufaria Ehren, L I R A O
*Borzia trilocufatis Cohn Ti1 1 BACILLARIOPHYCEAE i
Calothsix parfetina (Naegeli) Thuret 1 Achnanthes delicatula (Kuetz.) Grun. i
Calothrix sp. 1 b Achnanthes flexelfa (Kuetz.) Brun Tl233i2)2})1
Dactylococcopsis rhaphidioides 1 Achnanthes faevis Oestrup I
Hansg. Achnanthes fanceofata ssp. kanceolala 1
*Cloeacapsa bituninosa (Bory) Kuetz. 1 1 var.fanceolata {Breb.) Gran.
Glococapsa montana Kuetz, 1 Achnanthes minutissima Kuetz, 5545151413
Gloeocapsa turgida (Kuetz.) I'oller, Tt *Achnanthes septata A. Cleve 5
Lyngbya cryptovaginata Schkorbatoff H Ad""-"_””’f’-‘ . . 1 Py
*Lyngbya perelegans Lemm. 1 f‘nmpfupieum pelucida lKugl:ﬂ) Kuetz. ] i .
Merismopedia glauca {Ehren ) Naegeli TR IR Amphora angusta (Greg ) Cleve 3
Merismopedia punctata Meyen 111 1 Amphota coffeaeformis (Agardh} 1 3
Nostoc pafudosum Kuetz. 1119 Kuetz, ) ]
Nestoc sp. 3 Amphora libyca Ehren. 1 1
*Oscillatoria laetevirens {Crooan} 1 Amphora montana Krass. L 1
Gomont Arophora ovalis (Kuetz.)) Kuetz, 1 IEEE RN
Oscitlatoria okenii Agardh 1 Amphora pedicolus {Kuetz.) Grunow 1
Oscillatoria subcapitata Ponomarenko 2 Aromoeoneis vitrea (Grun.} Ross A ERERENE
Phormidium ambiguum Gomont 1 Aulacoseira granufata (Eheen.} Simon. H
*Phormidium angustissimum W, & 113(3]2 *Bacillaria paradoxa Gnalin 1 1
G.S. West Calonets afpesteis (Grun.) Cleve IR EEEEERE
Phormidium auturnnale {(Agardh) Co- 2112y C.zfon{:':s' bacil ’U{'" {Grun.} Cleve 1
mont *Caloneis mofaris {Grur.) Krams. } 1
*Phormidium dimorphium Letmin. Caloneis pulchra Messik. o 1
Phormidium foveolarum (Mont.) Go- 2 Caloneis schutnanniana (Grun.) Cleve H
mon Caloneis silicula §. sificuta (Ehren,) 1
Phormidium fragife (Menegh.) Go- 2 Cleve )
mont Caloneis tepuss Greg. 1
Phomidium retzii (Agardh) Gomont 1t Cocconeis pedicuius Ehren. 2
Phormidium sp. IBREEEERR Cocconeis placentula Ehren, 1 3
Plecionemna sp. 1 Cydo!eﬁa oceflata Panto. 1 1
*Pseudanabaena papiflaterminata {3143t Cycloteila sp. ) L D T R
{Kiss.) Kukk *Cymatopleura solea var. apiculata 1 1
*Pseudospirelina amoena Pankow & 1 (W.Simith} Ra?fsl
Jahnke Cymbella affinis Kuetz. 114157151511
Rhabdoderma lineare Schmidle & 1 Cymbella amphicephala var. amphi- 121 iv 111
1 auter. cephala Naegeli
Rivufaria haematites (D.C.) Agardh 2 3|3 “Cymbella caespitosa {Kuetz ) Brun T
*Schizothrix friesii {Agardh} Gomont 1]2 Cymbela cesain (T\Taben:] (;‘"“'L 2131312
Schizothrix lateritia (Kuetz.) Gomont 211 1 Cymbella cisiula {Ebren.) Kirch. 24t b1
Schizothrix sp. ’ 1 Cymbella cymbiformis Agardh 2921111
Spirudina maior Kuetz. 1 Cymbella delicatuta Kuetz. IR I I
Spiruiina sp. _ *Cymbella descripta (Must.) Kramm. & § 1 | 1 {2 | 2 ) 1
*Spirulina tenujssima Kuetz, 1 Lan.-Bert . '
Synechococeus cedrorum Sauvageau 2021111 C)’”’bega. ehrenbergii Kuetz. ! .
*Synechocystis septentrionalis Skuja 1 Cymbelia i'rei velica Kuetz. [ ¥
“Tolypothrix cucullaia Jaag alits]2 Cymbelia incerta (Grun.} Cleve 1
EUKARYOTA Cymbella laevis Naegeli 211 i
RHODOPHYTA Cymbelfa microcephala Grun. 3i3[2fafsf
FLORIDEOPHYCEAS Cyrabelia prostrata (Berk.) Cleve 1Tyt 1 1
Audouinefla chalybea (Lyngbe) Fries i *Cymbelia pusilla Grun, LIRS 3
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Cymbella rupicola Gran.

Cymbefla sifesiaca Bletsch

Cymbella sinuata Greg.

Cymbella subasqualis Grun.
Cymbella turida (Breb.) Van Heurck
*Cynibella fumidila var, fancetivla
Kramm.

Cymbella tumidula vas. tunidula
Grun.

*Denticula kueizingii Grun.
*Desticula subtilis Grun,

Denticula tenuis Kuetz.

*Diatoma ehrenbergii Kuetz.
Diatoma tenuis Agardh

Diploneis elliptica Kuet2.} Cleve
Diploneis oblongella (Naegeli} Cleve-
| Euter

Funotia arcys Ehren.

Funotiz exigua (Breh.} Raben,
“fragilaria biceps (Kuetz.) Lan.-Bert.
Fragifaria capucina Desm.

4 Fragifaria construens Ehien.
Fragilaria fasciculaia (Agardhl Lan.
Bert,

*Fragilaria mortana (Krass.] Lan.-Bert.
Fragilaria tepera (W .Smith) Lan.-Bert.
Fragifaria ufna var. acus (Kuetz.) Lan.-
| Bert.

Fragilaria ulna var. ulna (Nitzsch)
Lan.-Bert.

Frustulia riomboides (Ebren.) De Tonit
*Frustulia spicula Amosse

Frustulia vulgaris {Thwait)) De Toni
Gomplonema acuminatun: thren.
CGomphonema angustatum {Kuetz.)
Raben.

Gomphonema angustum Agardh
Gomphonema clavatum Ehren.
‘Gomphonema olivaceum (Horn.}
Breb.

Gomphoneina parvaium Kuetz.
Gamphonema truncaium Eheen.
Gyrosigma acuminatum {Kuelz.}
Raben.

Gyrosigma attenuatum {Kuetz.} Raben.

*Cyrosigma nodiferum {Grun.} Reimer

*Gyrosigma tenuissimum (W . Stnith)

Cleve

*Gyrosigma wansbeckii {Dankin}

Cleve

Hantzschia amphioxys (Ehren.} Gron,
tastoglofa smithii Thwait.

*Melosira moniliformis (Muell}

Agardh

*Melosira nummuloides (Dilbwyn)

Agarcdh

Melosira varians Agardh

Meridion citculare {Grev.) Agardh

*Navicufa accomoda Hust.

Navicula bacitturm Ehren,

*Navicula bryophita Pet.

Navicula capitatoradiata Germ.

Navicula contenta Grun,

Navicula ceyptocephala Kuelz,
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Navicula cryptotenelfa Lan.-Bert.
Navicula cuspidata Kuetz,
*Navicida duerrenbecgiana Hust,
Navicula elginensis (Greg. Ralfs
*Navicula gregariz Qonkin
Navicula halophila (Grun.) Cleve
*Navicula incertata Lan.-Bert.
*Navicufa libonensis Schoernan
*Navicula margalithir Lan,-Bert.
Navicula mutica var. mutica Kuetz.
Navicufa oblonga Koetz.

“Navicula oppugnata Hust.
*Navicula pseudaokatschyi Gron.
Navicula pupula var, pupuia Kuetz.
Navicula radiosa Kuetz.

*Navicula recens Lan.-Bert.
Navicala rhynchacephala Kuelz.
*Navicuta salinarum Grun.
Navictda sp.

Navicufa tripunctata (Muelt) Bory
Navicula trivialis Lan.-Bert.
Navicula veneta Kugtz.

Navicila vitiosa Schiman.

Neijdiut affine var. affine (Ehren.}
Pfitzer

*Neidium bistfcatum (Lagerst.) Cleve
*Neidium ladogensis (Cleve) Foged
Nefdium productum (W.Smith} Cleve

Nitzschia angustata {W.Smith} Gran,
*Nitzsclia angustatula Lan.-Bert.
Nifzschia brevissima Grun.
*Nitzschia compressa var. compressa
{Baifey) Boyer

*Nitzschia constricta {Kuetz.) Ralfs
Nitzschia dissipata (Kuetz.} Grun.
Nitzschia dulsic W, Stnith

Nitzschia fonticofa Grun.

Nitzschia frustufum (Kuetz.) Grun.
Nitzschia granufata Grun,
*Nytzschia levidenses var. salinarum
Grun,

Nitzschia linearis {Agardh] W.Smith
Nitzschia Hnearis var. finearis
{Agardh) W, Smith

*Nitzschia longissima var. genuing A.
Cleve

*Nitzschia foreniziana Grun.
Nitzschia microcephala Grun.
*Nifzechia navicufasss (Breb.} Grun.
Nitzschia palea (Kueiz.) W. Smith
Nitzschia parvola Lewis

Nitzschua recta Hant,

Nitzschia recta var, recta Hant.
*Nitzschia scalpelliformis Grun,
*Nitzschia sigma (Kvetz.) W. Smith
Nitzschiia sp.

*Pinnufaria divesgens W.Srith
Pinmfaria interrupta W. Stith
Pianularia maior (Kuetz.) Raben,
Phreslaria infcrostasron var. mi-
crostauron {Fhren ) Cleve
*Pinnularia rupestris Hant.

Nitzschia amphibia . amphibia Grun.
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in the flora is variable and sometimes high {Kifham &
Mavuti, 1990). However, Remane & Schlieper {(1971; in
Kies, 1997} discavered just the opposite, that the fowaest
number of spacies occurs i brackish waters. The num-
ber of species increases with the distance from brackish
water towards fresh and salty water. Planktonic algae
entering the estuary from upstream reach their upper
fimit of salt tolerance at approximately 5 %o, while ma-
rine planktonic algae entering the estuary from the sea
approach their Jower limit in the salinity gradient at
about the same point. Fresh-water, brackish and marine
algal species were present in the Dragonja river estuary.
In the Warri/Forcados estuary in Nigeria, the phyto-
plankton community was composed of fresh-water,
brackish and marine species as well. Fresh water species
mainly belonged 1o Chiorophyceae, Bacillariophyceae
and Cyanophyceae, brackish species mainly to Bacil-
lariophyceae, and marine species mainly to Bacillasio-
phyceae and Dinophyceae (Kilham & Mavuti, 1990).
Chindah & Pudo (1991) found similar results during their
research on algal communities in the estuary of the
Bonny river in Nigeria, where Bacillariophyta constituted

~'more than 50% of fresh water and brackish species.

- Euglenophyceae and Chlorephyceae occusred mainly in
© thosé parts of the river estuary, were fresh water was
predominant. i the Dragonja river estuary, the marine

*Pinnularia subcapitata var, hilseana 1{1 ]|t Fuglena sp. i

tfan.) Muelt. CHLOROPHYTA

Pinnularia subcapitata var. subcapitats 1 CHLOROPHYCEAE

Greg. Bulbochaete sp. T

Finpularia viridis {Nizzscl) Ehren. ] 1 Cladophora fracta Kuetz, 1 1t

*Pleurosigma salinarum Gron. 3 Cladophora sp, i

*Pleurosigrua strigosum W. Smith 1 Coelastrum reficulatum (Dang.) Senn. 1

Rhoicosphenia abbreviata {Agardh) tE1 ]! t Enteramorpha sp. 4

Lan,-Bert. Microspora amoena {Kuetz.) Raben. i

*Rhopalodia brebissonit Krammer 1 Microspora pachyderma (Witle) 1

*Rhopalodia constricta (W. Sietith} 1 lagerh.

Kramm. Oedogonium sp. CH S O O IO O O O

Rhopalodia gibba (Ehren.) . Muell. TlrET Qacystis pusitta Hansg. 1

Stauroneis anceps Ehren, 1 Qaocystis sp. i Tt

Stauroneis phoenicenteron (Nitzschj 1 Pediastrum integrum Naegeli H

Ehren. Scenedesmus brasiliensis Bohl, 111

Stauroneis smithif var, smithii Grun, 1 Scenedesmus serratus (Corda) Bohl. 1

Surirelfa angusta Kuetz, 1 Trentepohlia aurea (L.} Martius 241 11

Surirelia bifrons Ehren. i Ufothiix tenerrima Kuetz. 1

Suriretla biseriata Breb. 1 Uilathix zonata (Web. & Mahr.) 1

*Surirella brebissonii Krarnm. & Lan- | 1 3 Kuetz.

Berl, Uronera confervicofum Lagerh. 1

*Surirella constricta W. Smith 1 ZYGNEMATOPHYCEAE

Surirella spiralis Kuetz. 1 1 Closterium conu Ehren, it

DINOPHYTA Cosmarium achtodes Nordst. Tyttt

DINOPHYCEAE Cosmarium sp. 111 Ti1

Peridinium bipes Stein 3 Mougeotia parvula Hassal, 1

Peridinium umbonaturn Stein 2 Maugeotia sp. T{1 vt

EUGLENOPHYTA Spirogyta sp. 1 ¥

EUGLENOPHYCEAE Zygnema sp. 211413¢81
Total No. of species 62 [116{1051 89§ 94 1121

* Algae first recorded in Stovenia

and brackish algae were almost exclusively diatoms as:
well. In the Dragonja estuary, the following marine spe-.
cies were present: Achnanthes septata, Amphora an-
gusta, Gyrosigma tenuissimum, G. wansbeckii, Nitzschia
longissima var. genuina, Pleurosigina strigosurn and £n<
teromaorpha sp., and the following brackish species: Me-
losita moniliformis, Denticula subtilis, Navicula duer-
ronbergrana N. halophila, N. incertata, N. recens, Pleu-
rosigma salinarum, Nitzschia compressa var. comnpressa,
N. granulata, N. lorenziana, N. levidensis var. salinarum,
N. navicularis, N. sigma and Rhopaladia constricta. Very
similar brackish and marine species were found in the’
estuaries of other rivers around the world {Freese, 1952;
Hendey, 1958; Wood, 1968; Kilham & Mavuti, 1990).
This indicates a cosmopolitan nature of the majority of
the above listed algal species. Diatoms predominated in-
the estuary of Dragonja river, which is similar to th
findings by other authors from rivers’ estuaries {Chindah.
& Pudo, 1991; Kies, 1997).

In all five periphyton and phytoplankton samples’
taken at sampling site F, the following species were pres
ent: Achnanthes septata, Cocconejs pediculus, Gyro-
sigma acuminatum, Navicula mutica var. mutica and’
Nitzschia frustulum. Achnanthes septata and Nitzschia:
frustufum were the most frequent species,

65 algal taxa recorded for the first time in Slovenia’
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were determined in the Dragonja river and its affluent
pPinjevec (Tab. 2). 13 taxa belonged to Cyanophyceae
and 52 to Bacillariophyceae. The highest number of the
taxa recorded for the first time (38} was determined in
the Dragonja river estuary (sampling site F), belonging
mainly to the genus Nitzschia (9) and Navicula (6). Ma-
rine and brackish species were predominant, which did
not occur at other sampling sites.

CONCLUSIONS

At the five sampling sites on the Dragonja river (A, C,
D, E, F} and at the single site on its tributary Pinjevec (8),
the total number of algal taxa was 238, 170 taxa be-
longed to Bacillariophyceae, 38 to Cyanophyceae, 17 to
Chiorophyceae, 7 to Zygnematophyceae, 2 to Florideo-
phyceae, 2 to Dinophyceae, 2 to Chrysophyceae, and 1
to Euglenophyceae. 20 taxa were present at all sampling
sites: Phormidium autumnale, P. sp., Achnanthes flex-

efla, A. minutissima, Caloneis alpestris, Cymbella affinis,
C. amphicephala var. amphicephala, C. microcephala,
C. silesiaca, Diploneis oblongella, Eunctia arcus, Fragi-
faria biceps, Gomphonema angustatum, G. angustuin,
Navicula radiosa, N. veneta, Nitzschia dissipata, N. line-
aris var. linearis, N. palea and Oedogonium sp.

Among 238 taxa, 65 were recorded for the very first
tirae in Slovenia. 13 taxa belonged to Cyanophyceae and
52 taxa to Bacillariophyceae. The highest number of the
taxa recorded for the first time was determined in the
Dragonja estuary. Marine and brackish species, which
did not occur at other sampling sites, were predominat-
ing. As the algal species composition between sampling
sites C, [0 and E {which differed mainly due to their water
currents) did not vary a great deal, it can be concluded
that the speed of the water current did not have a signifi-
cant influence on the compasition of the species of algal
communities,
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POVZETEK

V obdobjti med letoma 1998 in 2000 smao v razlicnih feinih Casibh vzordevali perifitonske in planktonske alge v
reki Dragonji, pritoku Pinjeveu in v brakicnem predely izliva Dragonje. Namen raziskave fje bil ugotoviti vistno
sestavo in relativno abundanco algniti zdruZb na obmodju, ki je predvidenc za regijski krafinski park. Identificirali
sine 238 taksonov alg. Previadovale so kremenaste alge (170 taksonov), sledife so cianobakterije (38 taksonav) in
zelene alge (17 taksonov). Druge skupine alg so bile zastopane le 5 posameznimi predstavniki. Zasledili smo vedje
Stevilo v Slovenifi prvic opaZenih taksonov, ki 50 vezani predvsem na brakicni del izliva Dragonje. Med 65 v
Sloveniji prvi¢ apaZenimi taksoni je 13 taksonov pripadalo skupini cianobakterif in 52 kremenastimn algam. Visoko
Stevilo teh taksonov je posledica neraziskanosti brakicnih algnih zdruZb v Sloveniji. Primerjava zdruZb v razlicnih
predelify reke Diagonje (tolmun, brzica, podasi tekoci predel) ne kaZe bistvenih razlik v vrstnem sestavu algnih

zdruzb.

Kljuéne besede: aige, reke, izviri, brakitne vode, jugozahodna Slovenija
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