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Abstract

The backwater at Bokros is one of the sampling territories of the Tisza Research Board. It
can be found in the 251. river-kilometer segment of the Tisza river on the saved (right) side.

Relying on the investigations of 1984 the author determined the seasonal changes occurring
in the examined water territory based upon the composition of species and on the quantity of popu-
lations. The result of the analysis of monthly taken water samples was illustrated expressed in per
cents of the prevailing total organism number (Cyanophyta, Diatomae, Chlorophyta and others).
She assessed the seasonal changes of biomass calculated from the volume of alga characteristic
of the water territory of the backwater as well.

Applying the theory of diversity the author tried to find an answer to the question: Which
organisms are responsible for the small values of diversity? Evaluating this she made use of a new
method (DIVDROP) as well. She supplemented her investigations with data of relative chlorophyll
contents of the phytoplankton biomass.

Introduction

The research theme of those who are less engaged in theoretical problems of
hydrobiology is determined by given methods of investigation. The biological
research of open waters is narrowed down to a qualitative and quantitative assessment
of phytoplankton composition in a given water territory (Kiss 1979a, 1979b, UHER-
KOVICH 1965, 1978, 1978, 1979, 1981, 1982, HorToBAGYI 1957a, 1957b, 1959, 1960).
In one year 10—12 water samples are analyzed in case of sampling with monthly
frequency. Evaluation and publication of results is extensive and is not easy to survey;
that is the reason why researchers mostly adopt mathematical methods now which
can be applyed in this domain as well. More Hungarian authors used diversity and
the cluster analyse to establish a space-time pattern of phytoplankton (NEMETH—
VizgeLETY 1977, VOROS 1981, DoBLER—KoOVACS 1984, KovAcs—DoBLER 1984, Kiss
1984).

The seasonal changes established with diversity can further be evaluated by the
DIVDROP analysis (Rajczy—Papisik 1983) and this way an answer can be
found to the questien: In the course of monthly executed examinations which are
the organisms influencing change of diversity described in literature?

Some Hungarian authors (HERODEK—TAMAs 1976, BARTHA 1977, KovAcs—
DoBLER 1984) regard phytoplankton biomass as a significe nt factor in determining
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a water’s biological quality. Beside this VOROs (1984) considers important the connec-
tion between phytoplankton biomass and chlorophyll.

According to our present knowledge we are able to describe the state of a lake
by means of physical, chemical and biological parameters; with the help of funda-
mental laws of natural science we can even establish certain regularities but we cannot
yet predict what species of alga becomes dominating in a given water territory at a
given period of time. This can be explained by the fact that the species of alga are
numerous and different and that the succession of phytoplankton is an extreemly
complex oecological phenomenon. A good summary of revelant national and foreign
literature is given in a study by NEMETH—VOROS: “Method and conception for alga-
logical monitoring of open waters”.

In the case of seas and oceans three phases of phytoplankton space-time patterns
of change are known (according to MARGALEF 1978):

Phase 1: The organism number of alga is high, the smallbodied great surface
per volume species are dominating the swimming capacity of which is bad. The
highest concentration of nutriments can be found in this phase. Regarding seasons
this state is characteristic of winter and autumn.

Phase 2: Beside smaller algae the appearance of medium and bigger-sized spe-
cies can be observed. The number of organisms diminishes, the number of species may
increase. This is the state characteristic of spring and autumn months.

Phase 3: The big-bodied and small surface per volume species are
dominating that grow slowly and swim well. The lowest concentration of nutriments
and number of organisms can be found here. It is characteristic of summer and per-
haps of the early autumn seasons. In course of researches of the less eutrophe territory
of lake Balaton the following seasonal periods with characteristic composition of
species were identified (NEMETH—VOROs 1984): In the period of winter and spring
the small- and medium-sized alga is dominating. In late spring the appearence of the
big-sized Ceratium may be observed beside these; in summer the species with bigger
volume are almost entirely characteristic. In autumn — regarding size of alga — the
state of late spring returns. The seasonal change of phytoplankton in this section
of lake Balaton (B. Szemes, Zanka) was identical with the one explained by the
MARGALEF (1978) pattern. ;

In the bay of Keszthely, it being the most eutrophic water space of the lake
the MARGALEF pattern does not assert itself totally since eutrophization resulted in
reversing succession, in this way its complete forming was hindered.

Materials and Methods

The backwater at Bokros is one of the sampling territories of the Tisza Research Board. Its
independent life is only influenced by the occasional high level of Tisza. Its water is used for extensive
though not intensive fishing. The water territory of the mortlake was sampled with a monthly fre-
quency (except for August). To examine phytoplankton 200 ml of sample was settled which formerly
had been conserved with lugol solution and according to expected alga-concentration it was conden-
sed to a known volume (FELFOLDY 1980). Algacounting was realized with the help of the agar-plate
method. (NEMETH—VOR3Gs 1984). Characteristical alga-groups were illustrated expressed in per cents
of any total number of organisms.

From the qualitative and quantitative list of species of phytoplankton complexes diversity was
calculated (Haipu 1977, MARGALEF 1978) and applying the method of DIVDROP the species of
alga influencing seasonal changes could be extracted. The essence of this method is that the quantity
data of species in question is removed and is proportionally divided among the remaining species.
A new diversity value is calculated with these new number of organisms. This way the values of a
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reduced index (H,.,) are determined and the difference of two indices (4H") can be calculated. This
AH" value is worth while to calculate only in case of species with a domination above 10% in the
list of species.

The method is practical in essence, without theoretical considerations.

AHj\ = H}~Hlua,

where"j” is the number of organisms of a breed considered important in the sequence,
AH is the difference of diversity obtained by dropping out number “k” species of number “j

organisms. The values of SHANNON — diversity were compared with the values of reduced diver-
sity calculated for the more important species as described above. According to this three important
organisms could be recognized that diminshed the values of diversity calculated on the basis of num-
ber of species and organisms — the value already known from literature. (On territories of low
productivity the number of species is high to the detriment of the number of organisms. Though
the number of species increased in the examined water space during the investigated period of time
but the number of organisms outnumbered this).

To establish the productivity of a given water-space it is not sufficent to measure the quantity
of a-chlorophyll and to determine total alga-number. A more significant information is obtained if
the biomass is calculated from the volume of algae living in the examined water. The valume data
necessary were determined from literature and from my own measurements and the biomass per
sample value was illustrated in units of mg/l.

In case of each sample the chlorophyll contents of alga-biomass was given in per cent rates
(VORrOs 1984). :

Discussion of results

A double aim was set in investigating the backwater at Bokros. On the one hand
I intended to establish the change of phytoplankton complexes in time and based
upon this, the biological quality of water; on the other hand to keep track of the
change with the help of a new method and to explain its motive on the basis of the
composition of species and the quantity of populations.

After having analyzed the monthly taken water samples the algacomplex compo-
sition characteristic of the backwater was illustrated in per cent rates of the total
organism number (Fig. 1). The following groups appear in the figure:

Cyanophyta, Diatomae, Chlorophyta and others: Chrysophyceae, Euglenophyta,

Pyrrophyta, Xanthophyceae. During the months of January and February the pre-
sence of small-volumed blue algae (Merismopedia species 83 000i/1) and a flagellate
green alga were dominant in the water. During the spring months (March, April)
the predomination of small-volumed blue and green algae continued in the water,
though the number of species and organisms of algae with greater volume increased
as well. ;
During summer months’ (May—June—TJuly) only the green algae with small
volume dominated with a high organism number; this way phase 3 of the MARGALEF
Pattern did not formulate — as. it has not evolved in the eutrophic water of the
Keszthely bay of Balaton. : ' _

In this period a green alga became predominant the Catena viridis CHop. Belon g-
ing to the order of Ulotrichales which formed flakelike colonies in ‘the samples
taken during spring and it very'seldom appeared in threadlike forms described in the
identification handbook (HINDAK 1975, ScHMIDT 1977).

A nearly exact counting could be realized if 50 pieces of cells with an approxima-
tively 1,5 u diamieter and the adjoining tiny rings were considered one unit. This
condition proved to be significapt in biomass counting as well.

During September the proliferation of green algae with small body-volume
decreased and the Achnanthes minutissima Kttz. — which had made its appearence
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Fig. 1. Seasonal changes of phytoplankton complex




with an organism number of 55 000 i/l in June — increased with an oragnism number
of 500 000 i/l.

During the months of October, November and December the Ankistrodesmus
angustus BERN green alga was dominating.

Phytoplankton changes were kept track of with the help of SHANNON-diver-
sity as well (Fig. 2). The phytoplankton diversity in shallow lakes with a balanced
traffic of materials had a low value during winter; it was gradually increasing from
spring to the end of summer and during autumn and winter it tended to have a lower
value again. Diversity values calculated from quantity data of alga-complex in the
backwater at Bokros diferred from the values described elsewhere. For this reason
the method explained in the revelant part of this study was applied and a reduced
diversity was counted for each organism that appear on the list of species and have
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a domination of 10%. The value of difference between the two kinds of diversities
(4AH”) was illustrated (Fig. 3). The results show that each month one or more species
could be found which dominated with a high organism number. Among these the
one having a steadily negative (AH") value was the Catena viridis. On the figure
based upon other considerations (Fig. 4) it can be seen that if the lowest diversity
values characteristic of the months of May—June—July were combined with negative
AH” values the results approached the state prevailing in lakes with balanced traffic
of material. :

During September because of the extraordinarily high organism number of
Achnanthes minutissima KUTz. and the still significant organism number of Catena
viridis the value of diversity was shifted to a great extent and the reduced diversity
has not given an acceptable increase of value either.
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As next step diversity was calculated from biomass values of samples (Fig. 5)
and a significantly more balanced change was experienced except for the sample
taken in September. Applying DIVDROP method the negative AH” value obtained
for Achnanthes minutissima significantly improved this shifted value; this way biomass
determination proves to be important in establishing water quality especially in
case if the domination of species appear with high organism number.

A-chlorophyll is a quantitative characteristic of phytoplankton as well but it is
in a closer correlation with biomass (VOROs 1984). The per cent rate change of
chlorophyll contents of alga-biomass in samples of the backwater at Bokros is de-
monstrated in Fig. 6. In March the relatively highest chlorophyll contents could be
observed alongside a minimal value of biomass; while in September just the opposite
prevailed.
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Fig. 6. Seasonal changes in the chlorophyll contents of alga biomass (%)
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A Bokrosi holtig fitoplanktonjinak szezonilis valtozasa

DoBLER ENIKG
Alsotiszavidéki Viziigyi Igazgatosag Szeged

Kivonat

i A bokrosi holtag a Tisza folyé 251 fkm-es szelvényében, a mentett (jobb) oldalon helyez-
ik el.

Az 1984. évi vizsgalatokat kiemelve a szerzé megallapitotta a vizsgalt viztér fitoplanktonjanak
szezonalis valtozasat a fajosszetétel és a populaciok mennyisége alapjan.

A havonta vett vizmintak analizisének eredményét dbrazolta a mindenkori Gsszesegyedszam
szazalékaban kifejezve (Cyanophyta, Diatomae, Chlorophyta, egyéb). A holtig vizterére jellemzd
algak térfogata alapjan szimolt biomassza szezonalis valtozasat is értékelte.

A szerz6 a diverzitas modszerét alkalmazva keresett valaszt arra a kérdésre, hogy melyek azok
a szervezetek, amelyek a diverzitas kicsi értékeit okoztak. Ehhez a kiértékeléshez egy 1j modszert is
(DIVDROP) felhasznalt. Vizsgalatait kiegészitette a fitoplankton biomassza relativ klorofill tartal-
manak adataival.

Sezonsko promenjivanje fitoplanktona u mrtvaji Bokros

DoBLEr EnNIKG
Vodoprivredna uprava, Szeged

Abstrakt

Mrtvaja Bokros na branjenoj (desnoj) obali Tise nalazi se na 261 rk. Na osnovu kvalitativnog i
kvantitativnog sastava vrsta i populacija fitoplanktona istraZivane vodene mase, autor je konstatovao
njihovu izrazitu sezonsku promenu.

Rezultati meseénih uzoraka prikazani su procentualno ukupnim brojem vrsta Cyanophyta,
Diatomae, Chlorophyta. Procenjivanjem volumena karakteristi¢nih algi mrtvaje izvrieno je i vred-
novanje sezonskih promena biomase ispitivane deonice.

Autor je upotrebom metode diverziteta trazio odgovor i na pitanje: koji su ti organizmi, koji
uzrokuju male vrednosti diverziteta. Za tu analizu korii¢ena je i nova metoda (DIVDROP, Istrazi-
vanja su kopletirana i podacima o relativnoj koli¢ini klorofila u biomasi fitoplanktona.

Ce3onHble H3MeHeHns (PHTONIAHKTOHA cTapHubIBoKpomH

OHuko Hobnep
Bopnoe Vnpaenenne obnacreit au3osba Tuckr, Ceren, Benrpus

Peirome

Crapnana Bokpomn pacnonosxena B 251 KHIOMETPOBOM CErMeHTE peKH THCEHI Ha OxpaHaeMOM
npaBoM Oepery.

Onwupascek HAa uccnenopanns 1984 ropa, aBTOp YCTAHOBMJ CE30HHOE H3IMEHEHHE (HTOIUIAH-
TOHA HCCJIENYEMOTO BOOHOTO OacceiiHa HAa OCHOBE BHIOBOTO COCTABA W KOJNHYECTBA MOMYJIALMM,
: Pe3ynbTaTsl aHaTH3A €KEMECAYHO B3ATHIX NPOo0 BOIBI aBTOP BEIPA3HI B MPOIEHTAX K 00mieit
uymcnerHOCcTH ocobeii (Cyanophyta, Diatomae, Chlorophyta, npoure). AHATH3HPOBAHO CE30HHOE
HW3Me HeHue OHOoMacchl, OnpeneneH ol Hexoaa ux oObeMa xapakTepHBIX A5 BoAHOTO Gacceiina cra-
PHIIBI BOTOpOCTEi.

MeTonoM THBEprenIAn (THBEP3HTETA) ABTOP BBIABAI OPraHH3MEI, IPHCYTCTBHE KOTOPBIX u]m-
BEJIO K MaJbIM 3HAYCHMAM ITHBEpPreHuuH. B Xone aHanm3a npEMeHeHa HOoBasg mMetonmka (DIVD-
ROP). PesynbTaThl HCCIEIOBAHME NONOMHEHBl JAHHLIME 00 YCITOBHOM COJEpKaHHE XJIOpOdHIa B
6roMacce QHTONNAHKTOHA. v
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