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Abstract

. Studies on the dammed up section of Tisza at Tiszalok and on the Eastern Main Canal
revealed that the quantitative composition of phytoplankton was essentially different between
consecutive years, exhibiting changes even within the same year. It often occurred that in a few
weeks such phytoplankton communities appeared in the water which were practically different
from the previous one. It emerged the question as to which phytoplankton communities appe-
aring temporarily in similar composition are characteristic of the above mentioned waters.

To settle this question, the constancies (C) of taxons in the single samples were determined.
The results of examinations at each given sampling place and in each given period were regarded
as a community survey. .

The analyses showed that from 1968 to 1979 phytoplankton communities in the dammed up
section of the Tisza at Tiszalok and in the Eastern Main Canal could be ranged into the same
basic type in periods of mass vegetation. The constant and dominant presence of Stephanodiscus
hantzschii GRUN. and the constant presence of some species of the order Chlorococcales were
characteristic of this type. Some sub-types of this basic mass vegetation type were also observed.

Introduction

According to HuTcHINSON (1967) the phytoplankton community observed in a
particular time of sampling should be regarded as an association, and named after
the dominant species (this applies to the phytoplankton of lakes). In connection with
that a program was proposed by FELFOLDY (1981) for future investigations: “Besides
recognition, delimitation and systematization such elementary questions should also
be settled by the investigators of phytoplankton whether communities occurring in
the same place but changing seasonally should be regarded as associations according
to seasons each or only the change of aspect of the same association”. Concemi\ng
the plankton communities of rivers he claims that we know so little of them that we
cannot even try to systematize them.

In Hungary UHERKOVICH described such phytoplankton communities in the
Tisza, which he regarded as typical ones. Such were the mass vegetations characte-
rized by the dominance of Melosira granulata var. angustissima MULL. — M. gra-
nulata var. angustissima f. spiralis Hust., resp. Cyclotella — Nitzschia actinastroides
(LemM.) v. GOOR, and Cyclotella — Aphanizomenon flos-aquae (L.) RALFS (UHER-
KOVICH 1968 a, b, 1969 a, 1971). On the basis of comparison with other streams he
claims that the general phytoplankton of the Tisza is a Cyclotella — Nitzschia aci-
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cularis W. SMITH — Synedra ulna (N1TzscH.) EHRBG. -— Scenedesmus community,
that of the Danube a Cyclotella — Nitzschia acicularis W. SMITH — Synedra acus
KiUtz. — Actinastrum Hantzschii LAGH. community, and that of the Drava a Cera-
toneis arcus KU1z, — Cyclotella — Diatoma vulgare BORY — Synedra ulna (NiTZSCH.)
EnrBG. one (UHERKOVICH 1969 b, 1971).

Sampling and Methods

The Eastern Main Canal is a canal led out from the reservoir of the river barrage of Tisza-
16k. Its water flow is regulated with sluices, its flow volume in irrigation periods is 35—40 m?®/sec,
the width of its water surface 40 m, its depth 3—4 m, its length 98 km (Fig. 1).

Places of water sampling were: 1 — Tiszalok (0.4 riv km), 2 — Tiszavasvari (4.7 riv km),
3 — Balmazajvaros (44.5 riv km). From 1968 to 1975, water samples were taken weekly, from
1976 to 1979 on occasions from the Eastern Main Canal from below the water surface, from the
main current. Care was taken to collect the samples from the same mass of water (UHERKOVICH
1968 b). Therefore, by taking into accout the actual flow rate of water, the water of the canal at
Balmazajvaros was sampled 2—7 days later relative to the samplings at Tiszalok, Tiszavasvari.

The quantitative examination of phytoplankton communities was made by Utermohl’s
method (UTERMOHL 1958). The characteristic phytoplankton communities were separated from
one another on the basis of the constancies of species. Constancies were interpreted according
to KArRrATI and TerPO (1971), as follows: The results of examinations on samples from each
point of sampling in the Eastern Main Canal and collected in the single periods were regarded
as a community survey, and these were compared. The degree of constancy shows in which per-
centage a particular taxon occurred in the samples:

5=81-100%
4=61-80%
3=41-60%
2=21-40%
1=1-20%
Tiszo
< Hajdundnas
Balmazdjvaros o3
Debrecen
QHajdiszoboszlo
Bérerfyédjfald
Kek-Kallo

Berettyd
'Fig. 1. Sketchy map of Hungary and the Eastern Main Canal.
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Table 1. Quantitative relations of phytoplankton in periods of characteristic mass vegetation

Place of sampling 1 | 2 l 3 1 | 2 I 3 1 | 2 l 3 3
1972 1972 1975 ' 1979
Time of sampling 76 | 7.6 | 9.6 |21.6|21.6]23.6|10.9]10.9[12.9]9.3

Achnantes minutissima KUTz. 25

Asterionella formosa Hass. 25 5 25

Cyclotella kuetzingiana THWAITES 650 610] 360 25 20 30 50 65 20

C. meneghiniana KUTZ. 800| 810f 550 10 15 25 95 110 | -~ 25 320

Melosira distans (EHRBG.) KUtzZ. 45 50 10 10| - 10 5

M. granulata var. angustissima MULL. : . 12 25 20

Nitzschia acicularis W. SMITH ‘900| 550| 325 50 40 | 225 63 50 50

N. actinastroides (LEMN.) v. GOOR 25 25 75 | 1225 | 1200 | 1200

Stephanodiscus hantzschii GRUN. 16,20013,830| 3080 | 330.| 180 ; 395 |'1120 | 1925 | 480 | 9,055

Surirella ovata KUtz. 25

Synedra acus KUTZ. 75 12 )

S. ulna {NiTZsCH.) EHRBG. 12 12 135

Pennaies spp. 100| 120 15 63 38 13 95 75

Bacillariophyceae: 18,620 (15,975 | 4595 | 1655 | 1530 | 1925 | 1350 | 2235 715 110,225

Actinastrum hanizschii LAG. 751 75| 325 15 50 10

Ankistrodesmus acicularis (A. BR.) KoRs. 100 125 75 12 10

A. angustus BERN. ; 600 500| 1025 | 288 | 238 | 400 10 50 20 10

A. arcuatus KCRs 15

A. longissimus var. acicularis (CROD.) BRUNNT. 150 150} 175 5 75

A. minutissimus KORS. 10

Chlorella vulgaris BELJER. 195 220 200 70 85 125 75

Chodatella quadriseta LEMM. 25

Coelastrum microporum NAEG. 25 50 100 12 38

C. sphaericum NAEG. 12 13 12 10

Crucigenia tetrapedia (KIRcH.) W. et G. S. WEST 12 12 175 115 20

Dictyosphaerium pulchellum WooD 175 150{ 125 13

Didymocystis planctonica KORs. 25 25 25 25 38

D. tuberculata Kors. 251-. 12 38

Kirchneriella lunaris (KIRCH.) MOB. . 25 50 50 38 140 300 25 10 5

K. obesa (W. West) SCHMIDLE 15 15 10 20 40 45

Micractinium pusillum TREs. 25

Nephrochlamys subsolitaria (G. S. WEST) KoORs. 10 10 i5 18 22 43

Qocystis borgei SNOW. 50 12 13 12 15

Pediastrum boryanum (TURP.) MENEGH. 40 50

P. tetras (EHRBG.) RALFs 12

Scenedesmus acuminatus (LAG.) CHOD. 300 300 50 N 5

S. acutus MEYEN 200 50 25 10

S. ecornis (RaLrs) CHOD. 25 25

S. intermedius. CHOD. 100 25 12 12

S. opoliensis P. RICHT. 13

S. quadricauda CHOD. 150| 225| 100 | 300 75 75 15

S. spinosus CHOD. 25 50 10 45 10 15 15

Scenedesmus spp. : 50 50 15 20 50 50 45 50 5

Schroederiq setigera (SCHROED.) LEMM. 75 10

Tetraedron caudatum (CorDA) HANSG. 25 12

T. incus (TeL.) G. M. SMITH 25 50 20 13

T. minimum (A. BR.) HANSG. 50 5 )

T. muticum (A. BR.) HANSG. 25 75 12

Tetrastrum glabrum (RoLL) AHLSTR. et TIFF. 25 50 12 13 50 25 65

T. staurogeniaeforme (SCHROED.) LEMM. 13 13 25 35 5

Treubaria triappendiculata BERN. 50 25 50 12 12 ’

Chlorococcales spp. 130 180 75 21 65 100 15 10 75

Chlorococcales: 2,500| 2,450| 2725 { 950 |-925 ] 1350 | 410 | 505 95 245

Aphanizomenon flos-aquae (L.) RALFs 675 200

Merismopedia glauca (EHRBG.) NAEG. 10

Microcystis flos-aquae (WITTR.) KIRCH. ) 20 25 ‘

Cyanophyta spp. 75 75 38 25

Euglena spp. 10 12 12 50 75

Strombomonas flviatilis (LEMM.) DEFL. 5 15 40 15

Trachelomonas volvocina EHRBG. 13 20

Chroomonas acuta UTERM. , 10 5 25

Cryptomonas erosa EHRBG. 20 - 10 75

C. marssonii SKUJA 20

C. ovata EHRBG. 55 15 20

Peridium sp. 15

Dinobryon sertularia EBRBG. 25

Mallomonas sp. ' 20

Chlamydomonas spp. 150 50 25 35 15 25 330

Staurastrum paradoxum MEYEN . 15 .

Total number of algae in ind./lit. 21,360 (18,570 7405 | 2620 | 2530 | 3340 | 2635 | 3085 845 110,960




Results

The quantitative phytoplankton studies carried out for many years in the dammed
up reach of the Tisza at Tiszal6k and in the Eastern Main Canal shoved that under
suitable ecological - conditions the density of phytoplankton communities could
be as high as several million individuals per liter. If the Tisza was not flooding, the
velocity of water flow in the Eastern Main Canal was little, the suspended mineral
materials settled out, and the watér became transparent. With the developing of a
favourable light climate in the water the growth rate of phytoplankton organisms
increased rapidly. Since in the Tisza and in the Eastern Main Canal the water was
amply supplied with plant nutrients, there was no nutrient limitation. Temperature
did not essentially influence the quantitative composition of phytoplankton commu-
nities, and mass vegetations could develop within a few days.

As soon as the ice began to melt, opportunity was offered for the developing
of phytoplankton mass vegetation. In such times Stephanodiscus hantzschii GRUN.
dominated in the phytoplankton. The individual numbers of other species were in-
significant. Such a mass vegetation was observed on one occasion in the dammed up
reach of the Tisza at Tiszalok in the first days of February, 1972 (for more details
see Kiss, K. T. 1975). Similar mass vegetations developed, however, each year in the
Balmazajvaros section of the Eastern Main Canal. To exemplify this, the quantitative
data of the mass vegetation of March 9, 1979 are presented in Table 1.

In high-water periods during spring and early summer, individual numbers
were small in the phytoplankton of the Tisza and in the Eastern Main Canal (100—
500 thousand ind./lit). From the end of May to the end of October, besides the slow
flow rate of water in flood-devoid periods, and favourable light conditions mass
vegetation of plankton algae occurred more than once in one year (see for details:
Kiss, K. T. 1974 a, b, Kiss, K. T. and SzABO 1975). Examples are presented in Table 1
for the illustration of phytoplankton communities of high individual and species
number.

The phytoplankton mass vegetations of consecutive years showed essential
differences in regard of their quantitative composition (individual numbers ranged
from 1—2 million to 20—21 million in one liter water). Because of that they often
appeared completely different and difficult to compare.

Though the plankton algal communities of mass vegetations exhibited essential
differences quantitatively, they were fairly similar in respect of species composition.
In the comparison of phytoplankton communities the frequency of a species deter-
mined on the basis of its constancy values is thought to be more essential than the
individual number per liter of the particular species.

104 phytoplankton communities were analyzed for constancy. On the basis of
their dominant species, these communities were ranged into four groups. In each
group 27, 27, 15 resp. 35 samples were analyzed (Table 2).

Values for constancy showed that during these studies phytoplankton mass
vegetation in the dammed up section of the Tisza at Tiszalok and in the Eastern Main
Canal was of the same type in respect of its basic properties. This phytoplankton
community was characterized by the dominance of Stephanodiscus hantzschii GRUN.
(constancy 5) and the appearance of some species (with a constancy of 3—5 each)
of the order Chlorococcales (column 1, Table 2). In the algal group with 3—5 cons-
stancy, there were 5 diatoms and 24 taxa belonging to Chlorococcales. This phyto-
plankton community was regarded as the basic type of the mass vegetation during
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Table 2. Constancies of species of phytoplankton mass vegetation types

Type of mass vegetation S—Ch |S-Ch-N|{S-Ch-A S

[

wWwhahhsabnbhng

Number of analysed samples 2

Stephanodiscus hatzschii GRUN.

Ankistrodesmus acicularis (A. BR.) KORs

A. angustus BERN.

Chlorella vulgaris-BEDER

Oocystis borgei SNOw.

Scenedesmus quadricauda CHOD.

Cyclotella Kuetzingiana THWAITES

C. meneghiniana KiTz.

Nitzschia acicularis W. SMITH

Actinastrum hantzschii LAG.

Ankistrodesmus longissimus var. acicularis (CHoOD.)
BRUNNT.

Crucigenia terapedia (KiIRcH) W. et G. S. WEST

Didymocystis planctonica KORs.

Nephrochlamys subsolitaria (G. S. WEST) KoRs.

Scenedesmus acuminatus (LAG.) CHOD.

S. acutus MEYEN

Tetrastrum glabrum (RoLL) AHLSTR. et TIFF.
Nitzschia actinastroides (LEMM.) v. GOOR
Ankistrodesmus arcuatus KORS.

A. minutissimus KORS.

Coelastrum microporum NAEG.

Crucigenia apiculata (LEMM.) SCHMIDLE
Dictyosphaerium pulchellum Woop
Didymocystis tuberculata Kors.

Kirchneriella lunaris (KIRCH.) MOB.
Scenedesmus intermedius CHOD.

Schroederia setigera (SCHROED.) LEMM.
Tetrastrum staurogeniaeforme (SCHROED.) LEMM.
Treubaria triappendiculata BERN.

Melosira granulata var. angustissima MULL.
Micractinium pusillum TRES.

Asterionella formosa Hass.

Aphanizomenon flos-aquae (L.) RALFsS

w
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Explanation: S—Ch — Stephanodiscus hantzschii GRUN. — Chlorococcales S—Ch—N —
Stéphanodiscus hantzschii GRUN. — Chlorococcales — Nitzschia actinastroides (LEMM.) v. GOOR
S—Ch—A — Stephanodiscus hantzschii GRUN. — Chlorococcales — Aphanizomenon ﬁos-aquaé
(L.) RALFS, S — Mass vegetation with the dominance of Stephanodiscus hantzschii GRUN. In the
table those species are listed which posses at least a constancy of 3 in some mass vegetation type.

these studies. It was temporarily replaced by one of its subtypes, which were the
following ones:

1. Phytoplankton community of which the presence of Stephanodiscus hant-
zschii GRUN. — Chlorococcales — Nitzschia actinastroides (LEMM.) v. GORR was
characteristic. The main features of this phytoplankton mass vegetation and those of
the basic type were the same. However, the individual numbers of Nitzschia actina-
stroides (LEMM.) v. GORR were occasionally of -the order of a million making up
70—80% of the phytoplankton.

2. A phytoplankton community of which the constant presence of Stephano-
discus hantzschii GRUN. — Chlorococcales — Aphanizomenon flos-aquae (L.) RALFS
was characteristic. In the basic type of the mass vegetation the constancy of Aphanizo-
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menon flos-aquae (L.) RALFs was 1., its individual number being of the order of
thousand, ten thousand per liter. In certain times, particularly in late summer, con-
stancy values increased to 5, individual numbers even attaining the order of 100 000,
moreover the number of trichomes increased to 1.000,000 lit—1. It became a domi-
nant member of the phytoplankton. »

3. A phytoplankton community characterizable by the constant presence of Step-
hanodiscus hantzschii GRUN. The mass vegetation in late winter and early spring was
very similar to the aforementioned basic type in that the constancy of Stephanodiscus
hantzschii GRUN was 5. Its individual number was of the order of a million. It was
dominant member of the phytoplankton. Beside it with lower constancy values and
smaller individual numbers several taxa characteristic of the basic type also occurred.

The transition between the basic type and the three subtypes each was conti-
nuous. Species frequently appearing in the samples often occurred in great numbers
and became perhaps dominant. Constancies were however even then similar to
those of the basic type. Phytoplankton communities occurring in the dammed up
section of the Tisza at Tiszal6k and in the Eastern Main Canal in great individual
numbers are not regarded as associations, or the -varieties of their aspect. Further
studies are necessary to decide whether the concepts association, aspect can be also
used in the case of the phytoplankton communities of rivers. The characteristic phy-
toplankton mass vegetations which develop, occur and float away in the above streams,
and which are made up of euplanktonic algae are considered to be and are named
plankton algal communities of similar constancy.
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Jellegzetes fitoplankton egyiittesek a Tiszdn és
a Keleti Fécsatornin

Kiss K. T.
Magyar Dunakutaté Allomds, God, Magyarorszag

Kivonat

A Tisza tiszaloki visszaduzzasztott mederszakasza és a Keleti Fdocsatorna planktonalga
vizsgalata sordn szembet{nd, hogy az egymast kovetd években s egy éven belill is a fitoplankton
mennyiségi viszonyai jelent8sen killonboznek egymastdl. Gyakran néhany héten belil is, szinte
merdben eltérd planktonalga egyiittesek jelennek meg a vizben. Felvet&dik a kérdés, hogy vannak-
sajat jellegzetes, idGszakonként hasonlo Gsszetéiell fitoplankton egyiittesei a fenti folyovizeknek
vagy n =ncsenek*

Az elemzéseket kovetéen megallapithato volt, hogy 1968—79 kozott a Tisza tiszaloki,
visszaduzzasztott mederszakaszinak és a Keleti Fécsatorndnak fitoplankton egyiittesei, a tomeg
Stephanodiscus hantzschii Grun. konstans és dominans, valamint a Chlorococcales rend egyes
fajainak konstans jelenléte jellemz4. Ennek a tomegvegetacio alaptipusnak bizonyos altipusai is
megfigyelhetdk.

Karakteristi¢ne fitoplanktonske zajednice Tise i
Istotnog glavnog kanala

Kiss K. T.

Stanica za istraZivanje Dunava Madjarske, God, Hungaria

Abstrakt

Pri istraZzivanjime planktonskih algi u akumulaciji reke Tise i Isto¢nog glavnog kanala kod
Tiszalok-a, uodljivo je da se kvantitativni odnosi fitoplanktona, kako iz godine u godinu, tako
i u toku jedne godine znatno razlikuju. Cesto i u toku nekoliko nedelja dolazi do pojave veoma
razli¢itih fitoplanktinskih zajednica. Postavlja se pitanje, postoje li svojstvene i specifi€ne, i po
sastavu sezonski sli¢ne fitoplanktonske zajednice u navedenim tekuim vodama, ili ne*

Na osnovu izvr8senih analiza utvrdjeno je da u periodu 1968—1979. godine fitoplanktonske
zajednice u naznagenom regionu Tise i Istoénog glavnog kanala, u toku njihove masovne pojave, -
spadaju u isti osnovni tip. Ovo karakterife konstantno i dominantno prisustvo Stephanodiscus
hantzschii Grun., a takodje i konstantno prisustvo odredjenih vrsta iz reda Chlorococcales.
Takodje su uo¢ene unutar osnovnog tipa masovne fitoplanktonske vegetacije i postokanje odred-
jenih podtipova.

XAPAKTEPHBIE OUTOIINTAHKTOHHBIE TPYIIIIBI HA TUCCE
N HA BOCTOYHOM I'/TABHOM KAHAJIE

K. T. KNill

Benrepckan gyuaiickast onbitHas ctanmus I éxn, Benrpus

B xone uccnenoBanua TNAHKTOHHBIX BONOPOCNEH B 3ampyxE€HHOM yvacTke pycna Tucces y
Tuccanéxa v BocTo4HOro rnaBHOro kaHana obpaiuaet Ha cebst BHUMAaHHE TOT GaKT, YTO KOJIHYECT-
BEHHbIE OTHOILCHUST (PUTOIIAHKTOHA 3HAYUTENHLHO OTAMYAKOTCA OPYr OT ApYra HE TONBLKO M3 roaa
B I'OJl, HO M B TEYEHHE OQHOTO roAa. YacTo Haxe B TEYCHHC HECKOJILKHX HEOECIL B BOAE Habmona-
IOTCSA TOYTH COBEPHICHHO PpAa3MNW4HbIE TPYNILI NIAHKTOHHBIX Bogopocineil. BosHmkaeT Bompoc:
CYLLIECTBYIOT JIH XapaKTepHbi€, CBOKCTBEHHBIC YKA3aHHBIM BBIUIC TEKYYMM BOJAM TEPHOAMYECKH
CXOAHBIE TPYHITbI QUTOILIAHKTOHA ?

AHaH3bl MOATBEPAMAN, YTO TPYNNBI (UTOIIAHKTOHA B 3aNpyXEHHOM y4acTke pycna Tuccbl
H BocToyHOro rnaBHoro KaHana B mepuon Mexay 1968—1979 romaMu xapaktepusHpyloTCs Macco-
BBIM M KOHCTAHTHBIM AOMMHAHTHBI M HanmuyueM Stephanodiscus hantzschii Grun. a takxe
KOHCTaHTHBLIM HATHYMEM HEKOTOPLIX nopox otpsma Chlorococcales. Kpome Toro nabmogalorcs
HEKOTOPBIC MOATHUIIBI 3TOH OCHOBHONH MAaCCOBOI BEreTauuu.
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