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Absiract - In this paper we give an account of our findings between 1978 and 1988, while measuring the
trends and tendencies of water quality due to the rehabilitation of Lake Velence. Dy mass and phytotec-
ton analyscs of reed-periphyton collected in 1978 and 1985 are presented. With 5 tables, 1 fgure and 2
photoplates.

| INTRODLUCTION

b determine the quality of shallow water bodies, besides the studies on water che-
{ mistry and phytoplankton, it i necessary and essential to investigate the benthonic
| complexum - i. e. the aquatic plants and their periphyton - and reveal its role in them.
It is especially true in our shatlow water bodies, where the study on aguatic plants and
periphyton should deserve more attention.

Nowadays the most common danger to our waters is eutrophication. This pheno-
menon can he defined as a biological response to increased trophity, which causes over
proliferation of plants. In order to reveal the direction and intensity of changes due to
cutrophication or the processes of rehabilitation, it is necessary to evaluate the origi-
nal state and the prevailing conditions from several aspects of biology.

SAMPLING SITES AND METHODS

The periphyton samples from green and old reed were taken ai the open water side of reed stands (Fig.
1} in some characteristic water areas of Lake Velence from 1978, The classification of waler areas of the lake
follows the descriptions of BARTHA (1977), FELFOLDY (1972) and LAKATCS (1986):

a— Diark brown water arca: Vendel-tisztds (Ve), Nagytd-Rigya (Na), Gallér (Ga), Vaskapu (W), Hollds-

tisztiz (Ho)

b - Grey waier area: Nagy-tisztds (1), Fels-to (Fe), Nadas-16 (M), Belsd-tisz1ds (B)

¢~ Algal brown water arca: Oreg-tiszids (), Kirdszos (K)

d— Green water area: Fiirdet® (Fii)

& — Transitional water quality area: Hosszi-tiszids (Ht), [ sngi.tisztds (L)

In addition, reed periphyion samples were collected from Német-tiszids (N&), which belongs to the
frown waler ares.

During our reed-periphyton sampling water depth and transparency were measured, and waler samples
were taken for chemical analysis, The wel and dry mass, the ash and chlorophyll-a contenls were determined,
 The phyto- and zootecton samples were taxonomically, qualitatively and quantitatively analysed.
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RESULTS AND DISCUSSION

The structure of periphyton, its dry mass abiotic and biotic components have been
studied by several authors (LAKATOS et al. 1982; PIECZYNSKA 1979 SLADECKOVA
1966). The different inorganic and organic categories were constructed on the basis of
carlier results of the chemical structure of periphyton and so it was possible to separa-
te the autotrophic and heterotrophic periphyton. These “non taxonomic parameters®
can be used to study the changes in the state of water quality of water bodies.

The dry mass of periphyton collected from green and old reed varied between the
following end values (Table 1).

Fig. 1. Map of [ake Vielence, For abbreviations see in the text.

Tabie 1. Dry mass of peryphyton collected from green and old reed

green reed ofd reed
periphyton d. m. periphyion d. m,
reed sterm m™ reed sterm m'™
1978 min. 6.0 Fi 276 Fi
max. B92 156.8 Hi
mean 301+24 B6.8 46
1988 min. 12.1 Ve 252K
A, Tr9HL 1365 Ma
mean - 299+19 50034

The data in the above table reflect the change in the dry mass of periphyton collec-
ted in Fiirdetd, but the subsequent one gives more information about the trends of pe-
riphyton-dry mass:

dry mass of periphyton increased: green reed: L, Ho, O, K, Fil, old reed: Fi; it re-
mained constant: green reed: Ni, Ht, old reed: Na, Nt, N, ©; it decreased: green reed:
V, ¥t, Na, Ga, Fe, N, B, old reed: V, Vi, L, Ga, Ho, Fe, B, K, Ht.

The dry mass of periphyton taken in the algal brown water areas increased while
the same in the dark brown water areas decreased. The decrease is more conspicuous
in the case of periphyton collected in Fels6-16 and Hosszi-tiszt4s, in areas which be-
longed to the category of large mass periphyton. Based on the dry mass of periphyton
collected from green reed in the study years, the subsequent categories can be establis-
hed. The increased dry mass of periphyton (e.g. Fil, L) can be explained by the larger
ash content, i. e. the higher ratio of inorganic components.
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Small mass periphyton categorised as organic-inorganic, -characteristic of 1978,
prevails (in this category which was taken only from Német-tisztds). Besides inorganic
deposits, the increase in non-chlorophyll organic contents is significant and thereby
the reed-periphyton can be classified as heterotrophic.

After evaluating and discussing the data resulting from non-taxonomical investiga-
tions, some more important data of the phytotecton algological analysis are presented
(the list of taxa in 1988 is presented in Table 5, that of 1978 is seen in LakaTOS &
BARTHA 1989,

Percentual distribution of phyla in the phytotecton in Lake Velence is prescnted in
the Table 2.
| The identified number of taxa in both years are almost identical, some percentual
increase is characteristic only of the diatom composition of the phytotecton. The algo-
logical picture is more interesting, when the results of phytotecton analysis of samples
collected in the three characteristic water areas are compared.

The percentual distribution of algal phyla in the phytotecton samples taken from
green reed in Vendel-liszids, Nagy-tisztds and Fiirdetd is presented in Table 3.

The number of identified alga taxa in the phytotecton samples taken from the gre-
en reed in Vendel-tiszids belonging to the brown water areas, shows a significant decre-
ase, more than 35 %. Cyanophyta and Euglenophyta were not found at all, the COMpo-
sition of diatom species was significantly altered, and the phytotecton also became less
diverse in the other spots of the brown water areas. In the case of Nagytisztds belon-
ging to the grey water arca, changes in the composition of phytotecion were less signi-
ficant, although the increase in the number of diatom species and the decrease in Chlo-
Tophyla species are worth mentioning. The most important change took place in Fur-
detd (it is a green water area), where high individual number of composition of
phytotecton was recorded with a large number of diatom species which contrasted the
previous low number. Before dealing with the alteration of algal species and the redist-
ribution of the phytotecton structure in detail, Table 4 is shown.

Our table illustrates that the small-size Achnanthes minutissima became a more do-
minant species, especially in Vendel-tiszids and Furdetd. The number of Navicula ge-
nus significantly decreased in the periphyton of each open space, The individual num-
ber of Nitzschia linearis being a good indicator of the organic pollution of the water
(EVENSON et al. 1981, RUSHFORTH et al. 1981}, decreased to 1 % from its earlier 50 %
in Fiirdetd, but Cymbella lacustris and Fragilaria capucing var. vaucheriae appeared in
high individual number, instead. :

The individual number of Rhoicosphenia abbreviata, a gelatinous shafted alga, dec-
reased in the samples from Nagytisztds. The same tendency was observed for the large-
 Sked Fragilaria wina, with the exception of Fiirdetd, where no such species was identifi-
ed earlier and its present proportion of the total individual number of diatoms is onl
about 1 %. .

The phytotecton analysis suggests a significant alteration in the structure of species
and the dry mass. The phytotecton collected from the brown water areas became more
uniform and monotone, and the same from the grey water areas altered only little. The
 change in the structure of phytotecton is advantageous at Firdets (green water area),
- where the water was planktonically eutrophized in 1978. The change of phytotecton
- omposition is in accordance with the results of water chemistry and plankton studies
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showing an improvement in water qQuality and underline the processes of oligotrophi-
cation.

The change in the composition of zootecton is less distinet, because Zootecton res-
ponds 1o the alteration of plankton and phytotecton with delay, therefore the zootec-
ton collected in FiirdetS and the nearby Kardszos and Oreg-tiszids can at present be
classified as PhyIactuIaﬁmta-Bdelloidea-Hctemptcm-typc.

The role of bryozoons, in the food cycle, owing 1o their alimentation, is worthy of
mention (Job 1976, LAKATOS & BARTHA 1989, MESCHKAT 1934, SEBESTYEN 1952).

In the brown, grey and transitional waler areas of the Lake Velence, the zootecton
tan even today be still described as Rha b-clil:’deaﬂladnuem-’l‘kichnptcra community, In
hairy, rich in mud periphyton, the nematodes and diatoms (e.g. Cymbella) live loge-
ther, where cladocerans and caseless caddisfly larvae also find hiding place and resour-
ces of food.

SUMMARY

The resulis of the studies on periphyton carried out in 1978 and 1988 in Lake Velence indicate the chan-
ges in water quality cecurring under the influence of lake resloratlon and provide oppertunities to forecas
the probable tendencies. As a result of dredging the reed stands and bank arrangements the separated waicr
surfaces disappeared and hecame uniform, Thus, the spccial mosaic-like nature of the ke due 1o the hydro-
biclogical properties has practically come {0 an end (except for the black-brown water of (he small open spa-
ces of the preserves). The decrease in the number of phytotecton species, and the repression and disappea-
rance of weed, in other words, the change in the composition of living organisms in the brown water areas, is
quite obwious,

The larget, open waler surfaces, on the one hand, are practical for holidaymaking, on the other hand,
they contribule 1o the mixing of water which in turm becomes more homogenous continuously solving certain
local problems fe. g, plankionic eutrophication ). These advantageous changes in waier quality in Fiirdet® and
in its surrounding are revealed by the structural changes in phytotecton.

In summing up we can confirm that conscious human intervention in Lake Velence, although it has ajte-
red the earlier mosaic-like structyre of the lake and thereby decreased its hydrobiological diversity and natu-
ral values, it much contributes 1o a better water quality, a general demand of the public.
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Table 5., List of algal toe

Taxa

Ereen reed

old reed

CYANOPHYTA

Aphanocapra grevillel (Hass.) RABENH,
Chroococcus minums (KUTZ) NAG,
Gomphosphaeria lacusiris CHODAT
Lyrighya limnetica LEMM.

Lymghya sp.

Merismopedia glauca (EHRBG.) NAG.
Microcysiis acruginosa KOTZ

Nostoe sp.

Crscilfatoria sp.

Spirteling mubsalsa OERST

EUGLENOFHYTA
Euglena polymorpha Dasg,
Fhacus sp. L

FPhacus sp. 11,

CHRYSOPHYTA, Xanthophyceae
Goniochlons fallax Forr
G rugica (A, BRaun) Forr

CHRYSOPHYTA, Bacillariophyceae
Achnaridres minutissirna KTz
Amphora coffeaeforms (Ac.) Kotz
A. ovalis (KOTZ.) KOTZ,

Attheye zachariast 1. BRUN.

C. schemarmiana (GRUN.) CLEVE

. silesiaca BLESCH

Caloneis amphirbaena (Bory) CLEVE
Camplodiscus chpeus EHR,
Centrales sp.

Chartoceros mueller LEna.
Coceonels placernmla EHR,
Cyclosiephanos dubius (FRICKE) ROUND
Cyclotelln aiormas HusT.

C. cryprica (REL) LEW. et GUILL.

C. memephiniara KOTE.

C. peeudostellipera HusT

Cyrnbells affinis KTz

. aspera (BHR.) CLEVE

C. cisnela (EHR.) KiRcHN,

. elginensis KRAMMER

C, lacusirts (A0.) CLEVE

C. laeviz MAG,

C. lanteeolata (EHR.) KIRCH

Cymibrella sp.
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Table 5.b. List of algal taca

‘Taxa

D hiemale (LyWos.) HEBERG
Diploneis sp.
Emtmoneis alata (EHR) EHR.
Epithernia adrata (KOTZ.) BRES,
E. sonx KOTE
F capucina var. vaucheriae (KITL) LANGE-BERT
E construens (EHR.) GRUN
E fasciculats {AG.) LANGE-BERT
E ulna (NrT#sci) Lance-BERT
E ulna var. acuis (ROTZ ) LANGE-BERT
. anguistanem (KOTE.) HAREN.

AG.

Gomphonemma angusim

& ofivaceun (HOBRNEMANN) BRES,

G, olivacewsm var, colcarewm (CLEVE) CLEVE
(7. veniriconur GREGORY

Gyrosigma acurrinatan (KOTZ.) RABENH,
Martoploia smithii THWATTES

Melosira granulata (EHRL) Ralrs

M. grorudata var, angustissima MOLL

M. italica (EHR.) KOTZ.
Novicula capitata var. rungaica (GRUN.) Ross
N, erypiocephala KOTZ,

N. cuspidima (ROT2) KOTZ

N digitoradiata (GrBocRy) HaLrs

N greparia DOREIN

N, lencerlata {AG.) BHR,

N menisculis SCHUMANN

N, oblonga KO

N obsoleta HUST

N placentula (EHR.) GRUN,

N pupnla KTz

N mipumcigia (D. F. MOLLER) Bory

Nitzschia acicularis W, SamH

N, argiuitaia (W SMITH) GRUN.

N huireparica GRUN.

N linearis W. SnmrTH

N paleg (KOTZ.) W, SMITH

Witzschia sp. L

Nitzschia sp. IL

Nigeschia sp. II1L

Niczchia sp. TV,

Opfdocytitirn capisetim WoLLE
Rhoicosphaenia abbreviata (C. Ac) Lance-Berr
Rhopatadia gihbe (Exn.) O. MOLLER

T

+ +H++++++ ++ - F+E++
+++++++tr++F

4o ko
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T T SR S S S S S T

+ + +
+ +

Arends hist-mat. Mus, nave, hung, 83, 1901




194 Gy. Lakaros et al.

Table 5.c. List of algal taxa

Taxa

green reed

old reed

Seephanodiscus pans HAK. et 5T

Surirella elegans EHR.

8. ovalis BRER,

Thalassicsira preudonana HASLE et HEIMDAL

PYRROPHYTA, Crypiophyceae
Crypiornonas erosa EHR.

FYRROPHYTA, Peridineac
Pertdinium hiemale SCHILLER

CHLOROPHYTA

Covelastrum reicroporum MAGL in A, BR.

, sphipericum NAG.

Cownarium grananum BrEs,

. Joeve RABENH.

. faeve var. westli KRIEG. et GERL

C, polyportatim HALASZ

. tenue Arch. W WEST

C. mmilobularurm REINSCH. W, WEST
Crucipenia quadraie MoRR.

C retrapedio (KIRCHN) W, et G. 5. WEST
Kirchneriely funaris (KIRCH.) MOEB.

£ obesa (W, WEST) SCHMID,

Lagerheimia ciriformis (Svow) CoLL
Lagerfeimia subsalta LEMM.
Meonoraphidium griffithii (Bere) Koa.-Leok.
Mougeotia sp,

Cocysiis lacustris CHOD,

0, solftaria WITTR. in WITTR. of Noaost
Chroystis Sp.

Pediasoum boryanum (Turp.) MENEGH,

F borparm var, cormunm (RACTR) SULEK
I tetras (EHRL) BALFS

Bigoclonium hieroglyphicum (C, A AG)) KiTz,
Scenedesmus acuminas (LAGERH.) CHOD.
&, ecormis (EHR) CHOD.

& opoliensis P RICHT

5. guadricauda (TUurr.) BREs.

Spirogyra sp.

Stgurastrum cingufum (W, & G. 5. WEST) G. M. SM.

5. tetracerum (KOUTZ.) RALPS

Tetraedron caudaturs (CorDA) HANSG.

T rniniruim (A, Br.) Hansc.

I i var, apicuionon REINSCH
Tesrastrumn: glabrumm (ROLL) AHLSTR. et TIFR
I stauropenieforme (ScHROD.) LEMM.

Annls hist-nae Mus nap heng, 83, 1991

++4+++ +4+ 4

t+++++rr+t+++H+HH A+ +

+ 4+ +

+ +

L =

L L

+

+



Study on reed-periphyton in Lake Velence 195

Table 2. Percentage distribution of phyla in phytotecton in Lake Velence

Phyla

Cyanophyta
Euglenophyta
Chrysophryta
Pyrrophyta
Chlorophyla

1978
green (%) old (%)
T8 70
20 2.0
569 550
1.0 0.0
323 35.0

1988
Breen (%) old (%)
78 97
10 29
628 544
1.0 19
274 211

Table 3. Percentage distribution of algal phyla in the phytotecton samples taken from green reed in
Vendel-tisztds, Nagytisztds and Firdetd

Phyla

Cyanophyta
Euglenophyta
Chrysophyta
Pyrrophyta
Chiorophyta

Ve
49
a3

68.9
00

22.9

1978 (%)

Hi
16
0.0
&0.7
0.0
35.7

Fii
0.0
133
40.0
0.0
46.7

1988 (%)

Ve Nt Fi
00 29 51
00 29 26

692 766 795
26 29 00

282 147 128

Table 4, The percentage of dominant diatoms in the periphyton collected from green and old reed in three
characteristic parts of Lake Velence

Achnanthes minuissimg
Cocconels placeniula
Navicwla crvprocephala
N obsoleta

Nitzschia lineariz
Rhoicosphenio abbreviata
Fragilaria ulea

other diatoms

Achnanthes minuiissimag
Cocconels plocentula
MNavicula cryptocephala
N obrolera

Nitzschia linearis
Fragilaria ulrea

olher distoms

green (%)
Ve Mt Fii
16 0 232
12 17 0
138 58 0
g6 125 192
3 0 504
123 494 26
233 13 00
283 293 46

green (%)
Ve Nt Fi
685 220 628
19 12 2
14 1.2 13
A 12 A0
D 46 5
19 0 13
2 12 B
254 SRS 321

1973
ald (%)
Ve Mt Fii
141 24 ZiB
1.1 3.5 fi]
167 124 55
201 101 146
na 0 41
88 6.5 28
103 130 0
2|1 521 132
1988
old (%)

Ve NiL- Fo
608 132 U8

49 B2 115

8 o nE R 3 | 6.0
(i 0 A

] 13 1.1
70 T8 126
& Te 1.5

255 600 445
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10

10
Plate II.

4 = Cymnbella lacustris, 5 = Cymbella affinis, 6 = Amphora coffeasformis
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