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Abstract: The author reports on the results concerning the indicative role of the reed-
biotecton-complex in Lake Velencei before the dredgig in 1979 and during the restoration
process in 1984. It can be emphasized that the biotecton indicated remarkably the change of
water quality. The indication was generally manifested in the larger mass, lower ash content
and increasing Chlorophyll-a concentration of the biotecton. The results confirm that the
restoration measures at the beginning of the eighties did result in an improvement of the
water quality of Lake Velencei.

Kurzfassung: In der vorliegenden Arbeit werden Ergebnisse vorgestellt, die den
Indikatorwert von Schilf-Biotecton im Hinblick auf Wasserqualitit betonen. AnléBlich der
Restauration des Velencer Sees wurde das Schilf-Biotecton 1979 und 1984 untersucht. Das
Biotecton zeigte klar die Verdnderung in der Wasserqualitit an und zwar kam es zur
Entwicklung von Periphyton mit einer groBeren Trockenmasse, mit niedrigerem
Aschegehalt und hoherem Chlorophyll-a-Gehalt. Die Ergebnisse zeigen, daf die
Restaurationsmanahmen zu einer Verbesserung der Wasserqualitiit des Velencer Sees
gefiihrt haben.

Introduction

The reed stands play an important role in life of shallow lakes where they occupy the largest area of the
littoral zone and their submerged parts are covered by periphyton (Lakatos et al.., 1982; Lakatos, 1983;
Lakatos & Hammer, 1989). Although the role of the reed-biotecton (periphyton) complex as an indication
of changes in the water quality has been recognized, only a few papers deal with it in detail (Wetzel, 1960;
Szczepanska, 1970; Kowalczewski, 1975; Ross, 1983; Meulemans & Ross, 1985; Lakatos, 1986;
Meulemans, 1988)The reed-biotecton investigations in Lake Velencei were started at the end of the
seventies; from the beginning of eighties their main objective was to reveal the effects of the lake
restoration on the water quality. This paper presents the results concerning the indicative role of the reed-

biotecton complex in Lake Velencei.

Materials and methods

14 sampling locations were selected at the open water side of reed stands. Taking into account our earlier
results on water chemistry, phyto- and zooplankton we deemed it expedient to select different water quality
areas (Bartha, 1977; Lakatos, 1978; Bartha & Hajdu, 1979).

We took samples from the "brown water" area, especially from the Vendel tisztds(Ve), Nagyt6-Rigya
(Na), Gallér (Ga), Vaskapu (V), Hollostisztds (Ho), from the "grey water" area i.e. Nagytisztds (Nt),
Felsot6 (Fe), Nadasto (N), Belso tisztds (B); from the "algal brown water" area, namely Oregtisztds (O)

and Kdraszos (K), from the "green water" area, i.e. Fiirdett (Fii) and from the "transition water quality



area" the Hosszitisztds (Ht) and Langitisztds (L). In addition to the reed and biotecton samples water
samples were taken and the water depth as well as the transparency were measured. The wet mass of
biotecton was measured and its dry mass was determined after drying at 105 °C. The chlorophyll-a was
extracted with methanol; the ash content was measured after burning at 450 °C. The concentration of
nitrogen, phosporus and cations in'the biotecton and reed samples was also determined. The autotrophic
index (AI) expressing the ratio of the ash-free dry weight and the chlorophyll-a content was calculatd too.

The valuation of the results followed the classification system of biotecton which was developed on the

basis of our earlier studies on Pannonian shallow lakes (Lakatos, 1983, 1988).
Results and discussion

In both years a significant difference between the dry mass of biotecton on the green reed (g) and that of
the old reed (0) became obvious (Table 1). The o/g ratio was significantly lower in 1984. It turned out
that the dry mass of green reed-biotecton increased but that of the old reed decreased. The dry mass of
biotecton increased only in plots of Gallér (G), Oregtisztss (O) and it remained constant in Felsoto (Fe).
In contrary a decreasing tendency was observed in the parts of Hossziitisztas (Ht) and Vaskapu (V) dredged
in 1980.

In Table 2 the classification of the green reed-biotecton by means of the values of their dry mass is
presented. A remarkable change appeared between 1979 and 1984. In 1984 the number of categories
decreased and all the sampling plots corresponded with the large and medium mass categories, whereas in
1979 periphyton of all categories was present. Table 3 shows the distribution of sampling plots and the
biotecton types established on the basis of the ash content. In 1979 periphyton of type I and II was
prevailing, in 1984 the one of type II and IIL In table 4 the trends of changes in dry mass are given, for
the years 1979 and 1984. The most significant reduction was established in Hosszitiszt4s (Ht).

Table 5 reveals that among the macroelements the concentration of sodium and magnesium had an
increasing tendency between 1979 and 1984, on the other hand there was a decrease in concentration of
calcium which remained near 10 % due to the incrustration.

Table 6 illustrates the mean values of the Chlorophyll-a concentrations of reed-biotecton and Al indices
for the two years. An increasing tendency was characteristic for the chlorophyll-a concentration in almost
all the sampling sites of the lake. It is worth mentioning that the proportion of phytotecton increased in
Fiirdetd due to the reduction of pelagic eutrophication. Furthermore we can also state that the Al index of
the green reed-biotecton increased but the one of the old reed remained at the same level.

Summing up it can emphasized that the biotecton remarkably indicated the change of water quality under
the influence of restoration of the lake. The indication was generally manifested in the formation of the
biotecton of larger mass, lower ash content and increasing chlorophyll-a concentration. Our results
confirm that the human activities at the beginning of the eighties has resulted in an advantageous change

of water quality in Lake Velencei.

136



References

Bartha, Zs., 1977: Phytoplankton investigations on Lake Velence (algal counts and biomass).
Acta Bot. Acad. Sci. Hung. 23, 1-11.

Bartha, Zs.& L. Hajdu, 1979: Phytoplankton community structure studies on Lake Velence, Hungary.
I. Diversity. Acta Bot. Acad, Sci. Hung. 25; 187-222.

Kowalczewski, A., 1979: Periphyton primary production on the zone submerged vegetation of
Mikolajskie Lake. Ekol. Pol. 23, 509-543.

Lakatos, G., 1978: The phenomenon and significance of benthonic eutrophication in Lake Velence.
Hungary. Acta Biol. Debrecina 15, 147-168.

Lakatos, G., 1983: Accumulation of elements in biotecton forming on reed (Phragmites australis) in two
shallow lakes in Hungary. Proc. Int. Symp. Aquat. Macrophytes, Nijmegen, 18-23 September,
117-122.

Lakatos, G., 1986: A Velencei-té nddasainak él6bevonata (1979-1984). VI. Orzagos Vandorgyiilés. A
tavak élete és vizgazdalkoddsa. Héviz, 1986. junius 17-19, 61-70.

Lakatos,G., 1988: Pannon sekély tavak nidasainak élsbevonata. I. Magyar Okol6gus Kongresszus,
Budapest, 1988. aprilis 27-29, 108.

Lakatos, G. & L. Hammer, 1989: Preliminary results of epiphytic biotecton (periphyton) investigations
in the Austrian part of Lake Neusiedl. (in press).

Lakatos, G., L. Véros & B. Entz, 1982: Qualitative and quantitative studies on the periphyton (biotecton)
of reed in Lake Balaton. BFB-Bericht, 43, 40-61.

Meulemans, J.T., 1988: Seasonal changes in biomass and production of periphyton growing upon reed in
Lake Maarsseveen I. Arch. Hydrobiol. 112, 21-42.

Meulemans, J.T. & F. Heins, 1983: Biomass and production of periphyton attached to dead reed stems in
Lake Maarsseveen. In: Wetzel, R.G. (ed), Periphyton of freshwater ecosystems. Developement in
Hydrobiology 17, 169-173.

Roos, P.J., 1983: Seasonal changes in diatom-structure of periphyton from two localities in Lake
Maarsseveen: community index. In: Wetzel, R.G. (ed), Periphyton of freshwater ecosystems.
Developements in Hydrobiology 17, 59-61.

Szczepanska, W., 1970: Periphyton of several lakes of the Mazurian lakeland. Pol. Arch. Hydrobiol. 17,
397-418.

Wetzel, R.G., 1960: Marl incrustation on hydrophytes in several Michigan lakes. Oikos 11, 223-236.

o
Table 1: Dry mass of biotecton on green reed and the old reed and their ratio (R= - )

dry mass, g. reed stem m-2

green reed old reed their ratio
min. 13,1 Fi 577 O . 4.4
1979  max. 92,6 Ht 1559 V 157
mean value 37D 91,4 2.4
min. 30,1251 341 K 161
1984  max. 76,2 Nt 127,3 Nt ; 17
mean value 50,2 78,4 1,6
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Table 2: Classification of biotecton on the basis of its dry mass (green reed)

Type dry mass
g.m-2
L. biotecton of large mass 40
1I. biotecton of medium mass 20-40
I1I. biotecton of small mass 20
Category
1979 1984
L. V, Nt, Ht, Fe V, Ga, Nt, Fe, N, B, O, Ht, L
II. Ve,N,Ga,N, B, O, L Ve, N, Ho, K, Fii
III. Ho, K, Fii

Table 3: Distribution of sample plots among the biotecton types established on the basis of ash content

Type Ash content (%)
L. inorganic biotecton type 75
IL. inorganic-organic biotecton type 51-75
1. organic-inorganic biotecton type 25-50
Iv. organic biotecton type 25
Types 1979 1984
I Na, Ga, V, Ho, N, Ht Nt
IL Ve, Nt, Fe, B, K, Fii, L Ga, V,Fe, N, B, O, Fij, Ht, L
III. (0] Ve, Na, Ho, K
I'V.

Table 4: Groups of sampling plots established on the basis of the trend in changes (+ 20 %) of the
biotecton dry mass between 1979 and 1984

Increasing trend in the dry mass of biotecton:
greenreed: Ve, Na, Ga, Ho, Nt, N, B, O, K, Fij, L
old reed: Ga, O ‘

Constand dry mass of biotecton:
greenreed: Fe
old reed: Nt, Fe, N, B

Decreasing trend in the dry mass of biotecton:

greenreed: 'V, Ht
old reed: Ve, Na, N, Ho, K, Fii, Ht, L, V

Table 5: Trends in change of cation concentration measured in 1979 and 1984

increasing trend: sodium, magnesium, manganese
constant: potassium, ferrum, zinc
decreasing trend: calcium, cuprum
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Table 6: Mean values of Chtorophyll-a concentrations and Al of reed-biotecton

1979
1984

1979
1984

Chlorophyll-a %
green reed old reed
biotecton
0,105 0,088
0,115 0,104
Mean values of Al
green reed old reed
biotecton
330,9 400,8
350,8 402,3
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