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Comparison of Phytoplankton of 80s and
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Summary: The chlorophyll-a content, abundance and taxonomic compositon of phyloplank-
ton were studied in the Soroksar-Danube between 1984-87 and 1999, Sa mples were Laken bi-
weekly in the 80s, monthly in 1999 at Dunaharaszti (the upper part of the side arm) and at
Rickeve (the lower part of the side arm) and from the main arm ol the Danube River o com-
pare the qualitative and quantitative composition of phytoplankton. The potential trophic state
of Soroksar-Danube is hypertrophic, the actual trophic level is meso-, cutrophic in winter and
cu- hypertrophic in other seasons.

When the annual water discharge was low., (he phytaplankion abundance became higher in
the Soroksdr Danube compared 1o the mair arm, caused by a high abundance ol centric di-
atoms. When the annual water discharge was high, the abundance of phyloplankton was simi-
lar Lo the main arm. In the other cases. the abundunce of phytoplankton of the upper part of the
Soroksdr-Danube was similar to the main arm. but that of the lower part was dillerent from it
(two-three times higher). The much abundant phytoplankton of the side arm flowing back Lo
the main arm can increasce the rophic level of the river.

Zusammenfassung: Im Yeitraum von 1984 bis 1987 und i fahr 4999 wurden der Chloro-
phyll-a Gehalt., dic Abundany. und dic taxonomische Zusammensctzung des Phytoplanktons
m der Soroksdrer Donau untersucht. Die Wasserproben wurden 1984-1987 zweiwtichentlich
und 1999 monatlich bei der Sicdlung Dunaharaszii (der obere Abschaitl des Scitenarmes), bei
der Siediung Rackeve {der untere Abschnitt des Scitenarmes) und aus dem Hauptarm der Do-
nau geschapit, um dic qualitativen und quantiativen Cigenschaften des Phytoplankions zu
vergleichen. Der potenticlle Trophiegrad des Soroksdr-Armes ist hypertroph, die aktuelle
Trophic (der aktuelle Trophicgrad) des Wassers war tedoch meso-cutroph 1m Winter und
cu-hypertroph wiihrend der anderen Jsahreszeiten. Bei geringerem jihelichem WasserabfluB
batte dic Abundanz des Phytoplanktons in dem Soroksar-Arm im Vergleich zu dem Hauplarm
fugenommen. Die Ursache war cine erhishte Abundany, der zentralen Kicsclalgen. War der
Jéhrliche Wasserabllud eross, so konnte cine dem Hauptarm dhnliche Phytoplanktonabun-
danz beobachtet werden. In den anderen Fillen wurde im oberen Abschailt der Sorok-
sarcr-Donau cine dem Hauptarma iihnliche Phytoplanktonabundanz. estgestelll, aber die
Phytloplanktonabundans des unteren Abschnits unterschicd sich von der des Hauplarmes da-
durch daB sic zwei bis drei Mal so grofl war, Wenn dicse stark supenommenc Phytoplankion-
masse it den Hauptarm zuriickstrome, kann sic einen erhihlen Trophiegrad im Hauptarm
hervorrulen.
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Introduction

The Soroksar-arm of the Danube River is the second largest and longest side arm on
the Hungarian stretch of the river, with a length of 58 km. 'The water level is regulated
independently from the water discharge of the main arm, by two locks. The upper
lock s found on left side of the Danube River in the Southern part of Buduapest
(1642- and lower lock at 1586 riv. km). This large side arm has a recreational, indu-
strial and agricultural water supply function for the region although it receives halt of
the treated wastcwaler of Budapest. The water is very polluted on the upper part
(58-38 riv. km) of the arm (unsuited for bathing) and less polluted (caused by the
good self purification effect) on the lower part (22-0 riv. km) with some beaches, On
the upper part of the side arm the river bed is narrow (40-80 m wide) and the water
depth is 2-3 m. On the middle part the riverbed is relatively wide (400-500 m), the
water depth 1s mostly the same us above. On the lower part the riverbed is a little bit
narrower then on the middle part, but the water is deeper (7-10 m) then above. Cur-
rent velocily is very low (unnual average is about 0,1 m/s), so it can be regarded in
many respects as a stilt water, Water-level fluctuation is only a few decimetres. The
retention time is depended on the water discharge of the main arm. When there ure big
floods in the main arm, the water discharge in the Soroksédr-Danube is higher than
usually, the current can reuch 0.3-0.4 m/s. The phytoplankton composition is affected
by the main arm’s one on the upper part of the side arm. Caused by the low current an
important part of the ,river phytoplankton” can setile down and the “own” phyto-
plankton of Soroksdr-Danube develops.,

First data about the algae of the side arm were published by CHOLNOKY (1922).In
the ycars 1934-36 algae of the Soroksdr-Danube were observed by MARTA
HALASYZ (HALASZ, 1936, 1937). She took 57 samples from the upper part of the
side arm. On the basis of the investigated habitats she divided the algae into plank-
tonic, benthic and reed-belt algae. These investigations were scmiquantitative and
characterised the abundance with the attributes: mass, many, few, scattered.
SCHIEFNER and URBANYI (1970) took samples along the side arm at 8 point be-
tween [966-67. 287 algal taxa were published from the phytoplankton. The algal
number increased from the upper part to the lower part of the side arm. The highest
valuc was 46.000 ind/ml close to the lowcer lock at Tass. Planktenic diatoms were
abundant during their investigation. Between 1981-1983 Kiss kept on with the
phytoplankton-observation with fortnightly to monthly frequency (KISS and
GENKAL, 1993). They obscrved several Centrales blooms: caused [irst of all by
Stephanodiscus hantzschii f. tenuis Grunow and in February by Stephanodiscus
minutulus (Kiitz.) Cleve ct Méller in November. During high watcr periods the
phytoplankton of the main- and side-arm was similar, but during low water periods,
caused by the decreased velocity and suspended matier content, the algal composi-
tion of the side-arm was different from that of the main-arm, In 1983 centric diatoms
were dominant in the phytoplankton during the whole year, like Cyelotella atomus
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Hustedt, Cycl_orella meneghiniana Kiitzing, Skeletonema potamos (Weber) Hasle,
Stephanodiscus hantzschii £, hantzschii Grunow. (BOTHAR and KISS, 1984).

In this paper we present the results of phytoplankton studies carried out between 1984-87
and 1999.

Material and Methods

The samples were taken biweekly between 1984-87 and monthly in 1999 at the upper part
(Dunaharaszti - 40 riv. km) and at the lower part of the side-arm (Rackeve - 18 riv. km -
Figure 1) and from the main arm of the Danube River (Budafok 1636 riv.km) before the
branch out of the Soroksar-Danube.

[ - DANUBE

SOROKSAR
DANUBE

RACKEVE

Figure 1. Sampling stations. D.H. = Dunaharaszti. So colled "main arm"samples were taken from the main arm of River
Danube at the begining of Soroksar side-arm

The samples were taken with a special sampler (a modified Meyer-flask), in the cur-
rent-line 20 cm. below the water surface. The chlorophyll-a content (phytoplankton bio-
mass) was measured on the basis of GOODWIN (1976). The abundance was determined
by the UTERMOHL (1958) method according to Lund’s statistical instructions (1958),
with an OPTON Invertoscop D, using a magnification 600x for counting. To determine
the Centrales species, a part of the samples was treated by H,O,, three times washed with
distilled water and examined by transmission electron microscopy (see in detail KISS,
1986).

Results and Discussion

The Soroksar-Danube is a potentially hypertrophic water based on the nutrient content
mineral N, P - (KISS and GENKAL, 1993). Considering the chlorophyll-a concentration
of phytoplankton the actual trophic level of Soroksar Danube was meso- or eutrophic in
winter at Dunaharaszti and in some years also at Rackeve. It was hypertrophic in the other
seasons (Table 1).
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Table 1. The chlorophyll-a content of phytoplankton (mg/m?) indicating the trophic stule according to OECD (1982) stun-
dord (M= mesofrophic, E= eutrophic, H= hypertrophic).

Y T winter spring summer aufumn annual matim
mearn mean medan meqn megn
1984 M8 H 78 H77 E22 I 45 H 120
1985 E13 H 82 Hé4 H 30 H 62 H150
1986 E14 H 84 H 96 H71 H157
1987 Mé H 34 H29 H 35 H29 H77
1599 M3 H 32 K27 E22 E25 E 46
Dunaharaszti
1984 E10 H 84 H 105 E26 Il 58 Hi6/
1985 M5 H 63 H 67 H115 H 60 H214
1984 ETl H 89 H125 H79 H 220
1987 M6 H 36 H32 H 37 H 31 £70
1999 E10 H 3l H33 E12 E24 H 80
Rackeve
1984 H 52 H101 H 62 H 106 H 83 H174
1985 H30 H 62 H 71 H 164 H/8 H1/2
1986 H 58 Mb H 60 H126 H 69 H 164
1987 H 30 174 H 70 H 45 H 82 H 237
1999 E12 H4/ H 34 F13 H 29 Eéb

In every season the centric diatoms are the most abundant group in the phytoplankton
of the Danube River and also in the Soroksédr-Danube. The algal composition of the
sidearm strongly resembles that of the main arm, because the main source of phyto-
plankton is the Danube River. Itis an interesting difference that the Cyclorella species
are more abundant in the main arm than the Soroksir Danube. Perhaps they can sedi-
ment morc quickly than the Stephanodiscus specics.

In the warm water periods the proportion of non-diatom species (especially Chloro-
phyceae) is higher than in the other seasons, except of Skeletonema potamos (Figure
2). T'rom the 70s-80s this warm-stenothermic species became more and more domi-
nant in the Dunube River in connection with the increasing of the trophic level of the
river (KISS et al. 1994). In winter mainly Stephanodiscus minutulus, S. invisitatus
and S. hantzschii f. tenuis were the dominant species in the Soroksar Danube, in other
seasons there are several other centrics, too (Table 2).

Comparing the species composition of the phytoplankton of our study and that of
1966 (SCHIEFNER and URBANYI, 1970) several differences were found. The spe-
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Tuble 2. List of centric diotoms species found in the Soroksar-Dunube.

Aulocoseira gronulata (Ehr.} Sim. Rhizosolenio eriensis H.L. Smith
A_gran. var. angustissimao [0, MOl Sim. Skelotonema potamos (Weber) Hasle
A itelica var, tenuissima {Grun.) Sim. Stephanodiscus delicatus Genkal

A. subaretico (O, MUll.) Hawaorth S. hantzschii 1. hantzschii Grun.
Cyclostephunos dubius (Fricke) Round S, hontzschii t, tenuis (Hust.) Hak. et Sloer.
Cyclotell atomus Husl. 5. invisitatus Hohn et Hellerman

. meduang Germain 5. minutulus [Kitz.] Cleve et Méller
C. meneghiniono (Kiiz) 5. neoastrea Hak. Et Hickel

. pseudostelligera Husl. Tholassiosira guillardii Haosle

. radiose [Grun.) Lemm. T. lacustris (Grun.) Hosle

. stelligern Cleve ef Husl, T. psevdonanc Hosle ef Heim.
Melosira varians Agh, T. weissflogii (Grun.) Fryxel et Hasle

cies number increased among the Chrysophyceac (e.g. Chrysococcus biporus Skuja,
C. rufenscens Klebs., Kephyrion moniliferum (Schmid) Bourr., K. rubri-claustri
Conrad}, are new compuaring the species list of SCHIEFNER and URBANYI (1¥70)
with ours. They didn’t find any Cryptophyta species although Chroomaonas acuta
Utcrm.. Cryptomonas marsonii Skuja, C. ovata Eheb, C. rostratiformis Skuja are cha-
racteristics [or the Soroksir-Danube. During the investigation of 1966 about 1wo ti-
mes as many Pennales and about a half or third of the Centrales species were found.
Among the Pennales the proportion of epiphytic (tychoplanklonic) species was much
higher than during our studics. We found three times as many Chlorococcales species
{which arc mostly euplanktonic) and less Desmidiales species (tychoplanktonic).
T'his phenomenon in change of species composition when comparing the 60s and
80s were characteristic for the main arm of the Danube River (see in detail in KISS
and SCHMIDT, 1998).

When the annual water discharge was low (e.g. 1984, 1985), the phytoplankion #bun-
dance became higher in the Soroksar-Danube compared (o the main arm (Figure 2).
Centric diatoms caused the increasing of abundance in the side arm. When the annual
water discharge was high (c.g. 1986, 1999), the ubundance of phyloplankton was si-
tuilar Lo that of the main arm. In other cases the abundance of phytoplanklon of the
upper part of the Soroksdr-Danube was similar (o the main arm, but that of the lower
part was different from it {it can be two-three times higher, c.g. 1987). Parallel with
the increasing of abundance Lhe species composition of phytoplankton changes. The
abundance and dominance of muny species characteristic for the main arm of the Da-
nube decreases and several species characteristic in lacustrine habitats starts to deve-
lop important population. Caused by the fow current velocity in the side arm, the
suspended matter coming from the main arm is sedimented, and the transparency be-
comes high. The high level of nutrient supply is favourable to the proliferation of
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Figure 2. The phytoplankion obundance (column, white = Thalossiosiracece, striped = Skeletonema, black = other)
ond chlorophyll-o content (black point) in the Soroksér Danube
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phytoplankton. There is the reason of the frequent high abundance of euplanktonic al-
gac. This abundant phyleplankton [Towing back to the main arm and can aflect a furt-
her increasing of the trophic level.

Itis evident in the Table 1 and Figure 2 that the abundance and the trophic level of the
Soroksdr-Danube is higher in winter at Rdckeve than al Dunaharaszti. This phenome-
non was observed already by KISS and GENKAL (1993). During winter time cven
the side arm is [rozen and covered by snow, blooms of planktonic algae were develo-
ped (Figure 2 Rdckeve 1984, 1985 February-March), Usually some centric diatom,
fiest of all Stephunodiscus minutulus was abundant {sce in detail KISS and
GENKAL, 1993).
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