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CHANGES IN THE MOSAIC-LIKE WATER
SURFACES OF THE LAKE VELENCLE AS
REFLECTED BY REED PERIPHYTON STUDIES

F. Acs', K. Buezxd' and Gy. Lakatos”
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H-1478 Budapesi, Pf.; 222, flungary
2nstitute of Fealogy, Kossuth Lajos Universiry
H—010 Deprecen, P 14, Hungary

Long-term changes of the reed cover of the Lake Velence (12 years) were sumntarised for thiy
paper, with cmphasis on the results of Investigations in 1989 and 1990 On Lhe basis of the analyses
it appearcd that the water surtace of the lake had lost its former mosaic-like character, which was
primarily cavsed by ntensive reed harvesting. Due o the scarcity of water since 289, the salinily
of the lake was inereasing, as indicated by the increasing relative abundance of Chaetoceros muel-
leri as well us other factors, Scarcity of water also explains that alpal fields detached lrom the basc-
menr are getting wide-spread even in protecied areas (still preserving the water gualily characleris-
tic of the dark brown water surfaces), cspecially species of filamentous blue alpace,
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INTRODUCTION

Lake Velence Is the second largest alkaline lake in Hungary. In the forma-
tion of the bed of the 18-15,000 years old lake, tectonic forees, colian processes,
as wel as the closing of the outlets contributed most.

Sodification of the water was largely promoted by the primeval reed Neid
which practically closed the ouilets of the lake (FELFOLDY 1981} The water
level of the Lake Velence had considerable changes from time to time, as 11 1%
characteristic of sodaic lakes in general and even went dry once in every 100
years. Currently we have information of 13 dry penods. The last desiccation was
registesed between 1863 and 1866. By the heip of the Dinnyés dam and the Diny-
nyés-Kajlor channel building at the end of the last century, the water level of the
lake became repulable. [t was further supported by two addiional water reser-
voirs built on the inlet of the Csdszar-stream (Patka and Zamoly rescrvoirs).

Duc to the originally extent reed cover, the water quality of the lake was
mosaic-like (FELFOLDY 1972). On the SW parts, the small inner lakes sur-
rounded by recd ficlds were characterised by dark brown water, while the water
of the open surface at the middle of the lake was grey due lo grains of silt per-
turbed by the wind. Reed fields at the NE parts of the lake enclosed brownish
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water surfaces with algae, while the riparian parts without reed was characterised
by green water. The quality of certain water surfaces was changeable depending
on the courses of the wind; these were of transitional chdmcl-:,r

In course of a restoration work in the eighties 4.1 km? of reed fields were
cleared, aiming at better recreation circumstances.

The water chemical conditions of the lake are known from the works of
FELFOLDY (1972a, 1973, 1974, 1975, 1977) and GORZO (mscr.). Phytoplankton
studies were performed by BARTHA (1977, 1979, 1980), BARTHA and HAJDU
(1978), periphyton studies by LAKATOS (1975, 1976, 1978, 1983, 1986, 1989),
LAKATOS and BARTHA (1989), LAKATOS and Acs (1990), LAKATOS et al.
(1991), Acs and LAKATOS (1990), ACS et al. (1991).

The present paper discusses the investigations of the reed cover of Lake
Velence in 1989 and 1990. Studies in 1988 have already been published in details
(Acs and LAKATOS 1990, AcS er al. 1991, LAKATOS and ACs 1991). For the
evaluation of the formation of the mosaic-like character as well as for the inter-
pretation of certain remarkable changes, data gathered in 1988 were also used, as
well as the observations by LAKATOS and BARTHA (1989).

MATERIALS AND METHODS

Algal coating samples were collected in July 1988, 1989 and 1990 from the
side of the reed-fields facing the open water surfaces, from the green reed stems
just under the water surface level (5-35 cm below the surface). Sampling points
coincided with those of LAKATOS and BARTHA (1989) who collected samples in
1978. Their points were originally selected with an eye based on the water
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Fig. 1. Sampling sites
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quality existing in those days. Besides these an additional sampling point was se-
lected at the "Német-tisztds’, which is located within the protecicd area (Fig, 1.

The elaboration method of the sumples has alrcady been published in details
(A{ S ef al. 1991). Cluster analysis based on Czekanowski-index (CZEKANOWSK]
19093, wus performed with the WPGM fugsion algorithm using the software puck-
age SYNTAX HI (PODANI 1988).

Sampling points and their abbreviations on the Figures, correspond with the
waler quality districts of 1978, are as follows:

a) regions of dark brown water: Vendel-tisztis (Ve), Nagyts-Rigya (Na),
Gallér {Ga), Vaskapu (V), Hollés (Ho), Német-tisztds (Né)

b) regions of grey water: Nagy-tisztds (N1), Felsd-16 (Fe), Nadas-té (N),
Belst-tisztis (B)

c) regions of algal brown water: ﬁ)reg—tiszlﬂs (), Kdrdszos (K)

d} regions of green water: Fiirdetd (Fi)

¢) regions of water with transitional character: Hosszi-tisztds (Hb), Langi-
Usztds ([.), Kayak-canoe grounds (Kk)

RESULTS AND DISCUSSION

From the coatings in 1989 and 1990, 119 and 110 algal taxa were identificd
respeetively (Table 1), Their distribution according to phyla is summarised in
Table 2

There were remarkable changes in the reed coating of Német-tisztas (N6).
The sample (aken from this site in [988 did not appear as separale from the
others on the dendrogram of the cluster analysis (Fig, 3). In the subsequent year
this sample joined to the rest at 0.42 similarity rate (Fig. 4); while in 1990 it
formed a considerably separate group together with ihe sample of the neighbour-
ing Vendel-tisztds {Ve) (Fig. 5). Changes in the taxonomic composition are dem-
onstraicd on Fig. 6.

It is remarkable that the taxon number of blue algae has increased, together
with their individual number. While in 1988 and 1989 the three predominant
algal organisms were diatoms {(Achnanthes minutissima = ACHMIN, Cymbella
lacustris = CYMLAC, Fragilaria capucina var. vaucheriae = FRACVY, and A,
minutissima, I'. construens = FRACON, Rhwicosphenia abbreviata = RHOABRB
respectively), in 1990, two (ilamentous blue-green algal taxa were found in high
quantities  (Oscillatoria  chlorina = OSCCHL, Pseudandbacna  tenuis =
PSETEN), though the most abundant was a diatom (Cocconeis placentula =
COCPLA) again. The two blue-green algae can be described as inhabitants of
basc sediments, i.e. rotting silt (FELFOLDY 1972b). Due to the extremely dry
years since 1989, an increasing deficiency of water appeared in the lake. In 1990
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Table 1. List of taxa

Taxa . 1989 199103

Cyanophyla
Anabaena catenuin (Kiatz.) Born. et Flah. ? + +
Anabaena sp. +
Anabaenopsis sp.

Aphanocapsa greviilel (Hass.) Rabenh. +
Chroococeus minuius {Kiitz,) Nigeli

fynghya kiitzingii Schmidle

L. limnetica Lemmerm.

Merismopedia glauca (BEhrbg ) Nigeli

M. tenuissima Lemmerm,

Microcystis asruginosa Kiitz.

F o+ o+ + o+ o+ F

Nostoc sp.
Osciliotoria amphibia Agh. ? +
Q. chiorina Kitz. +
0. mougentii KUtz

. planctonica Wolosz,

(3. tenuis Agh.

Oscillatoria sp.

Pseudanabaena teruis Koppe

Snowelia lacustris (Chodat.) Kom. et Hinddk
Spirulinag laxissima G. S, West

8. subtilissima Kiitz. +

+ o+ o+ 4
+ + + + + + + o+ o+ o+

Syrechococeus cedrorm Sauv,
Euglcnophyta

Euglena acus Ehr.

E. polvmorpha Dang,

Phacus caudatus Hilbner

F. acuminatus Stokes

P. curvicauda Swir.

Phacus sp. 1.

+ o+ + + + o+ o+

Phacus sp. T1L
Chrysaphyta, Xanthophyceac

Goniochloris fattax Fou _ + +

Ktueelior Dot hgn,, 25, 7904
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Taxa 1980 1590

Chrysopliyia, Bacilleriophycene

-
=+

Achranthes minudissima Kiltz,

Aniphora fibwea B

A ovaldis (K ita) Kiibe,

A, pediculus (Kiitz.) Grin.

A, venetg Kiitz.

Anowmagoncis sphaerophora (Bhr.) Phiccer
A. sphagrophora costata (Kiliz.) Sehnid

+ o+ o+ 4 4

A, sphagrophora . sculpt: Krammer

+ o+ 4+

Aulacoseira granulata var, angustissima (0, Muller) Simons
A, ftatica var. tenwissima {Grun.) Siinonsen

Culoneis sificuta (Ehr ) C1

Campylodiseus clypews Bhr.

€. hibernicus Ehs,

Centrales sp.

+ 0+ o+ o+ o+ %

+

Chaetoceros maelferi Lemmerm.
Corconeis neothuwiensis Krammer

C. pedicufus Ehr.

+ 0+ 4+ + 4+ o+ 4+

. placentula Ehr.

Cyclotella meneghiniona Kiitz,
Lypmaioplenra sofeq (Bréb.) W, Smirk
Cymbella affinis Kiltz,

£, aspera (Lhr ) Cleve

£, caespitasa {Kitz.) Brun.

R
-

=

-, cistula (Ehe) Kichn,
O cymbiformis Ag.

L deticutula Kz,

€. facnsiris (AL Cl

€. leptoceres (B ) Kiite,

€. icrocephuln Grun.

+ 4+ o+ +

. minura Hilse
£ prostrata (Berkeley) Cl

€. silesicea Bleiseh

B S R T S

Diarame ienuis AR

-

i1} vufgiz_re Bury
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uxd 1949 1990

Diploneis oblongetla (Nigeli) Cleve-Euler +
Entomoneis atara {Bhr.) Ehr., +
. costara (Huse) Reimer

Epithemia adnala {Kiuz.) Bréb,

+ o+ + 4

E. sorex Kuee.

Eunotic bilunaris (B} Mills

Frapilaria caplcing VL. rumpens {Kitz) Lange-Bar.
F. capucing var. vancheriag (Kitrz.) Lange-Bert.

¥ construens (Ehr.) Grun.

F. nana Sieemann-Miclsen

T o+ 4+ 4+ + A+

F. pinnata Bhr,
F. pulchetla (Ralls) Lange-Rett.
F, uina (Nitesch) Lange-BerL.

F.uing var. acus (Kiitz.) Lange-Bert.

=

+ 4+ + + + + + 4

+ + +

Fragiaria p.

Frusidic rhomboides var. crassinervic {Breb) Ross
Gomphonema angusium Ag.

G. gracite Ehr.

0. ofiviicenm {Humcmann}ﬁr&b.

-+

G. olivacewn var. celearewn (CL) Cl.
. parvudan (Kiitz.) Kitz.

Comphonema sp.

+ + 4+

Cyrosigma aeumingtum (Kiitz.) Rabenh.

+ 4+ + + + + o+

Mastouloia smithic Thwaites
Melosira varians Ag. +
Navicula capitaia Bhr,

N, cupitata yar, hungarica {Grun.) Ross

N. eryprocephala Kz, ~+

N, cuspiclara (Kiirz.) Kirz.
W. halophyla (Grun.) Cl,
N. lanceolata (Ag.) Ehr

N, fenzii Hust,

M. margalithii Lange-Bert

+ + o+ + +

L
+ 4+ + 4

N. gblonga Kiitz.

+ + + *
+

N. psendotuscuia Hust.

Sruddic B Jeung., 23, 1954
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lﬂﬂ

1989

1990

N. pupula Bz

N. radiosa Kz,

N. rynchocephala Kz

N, veneia Kz

Mirgsehia acicularis {Kiilz.}_ W, Smith
N, angustaia Grun,

N. capiteliatu Hust.

N, dissipata (Kitz.) Goun,

N, frusiuium (Kiiiz.) Gra

N, finearis (Ag.) W. Smith

N. pusifla {Girun.

N. sigmoidea (NiLzsch) W. Smilh
Nitzschiasp. L

Nitzschiasp. 1.

Nitzzehiasp. 1L

Ophiocytium capitatum Wolle
Pinnularia interrupia W. Smith
P. subcapitata Grogray

Rhoicosphenia abbreviata (Ag.} Lange-Beit.

Rophalodia gibba (Eht.) 0. Miller
Skeletonema potamos {Weber) Hasle
Surivella ovalis Brtb.
8. peisanis Punt.
Cryptophyta
Cryptemonas erosa Ehr,
., ovaig Ebr,
Chiorophyla
Cladopheora fracta (Dillw.) Kiitz.

Closterium moniliferum (Bory) Ehr.

Coelustrum microporum Nigell in A. Hr.
P

. pseudomicroporim Kors.

C. sphaericum Nigeli
Cosmearium granatim Breb.

O lueve var. wesiil Koieg, et Gerl.

C. palygonatum Haldsz

+

o+ o+ 4+ A + 4+

o4 F o+ *

+ 4 ok o+ o+ o4+ +

+ + + + +

+ o+ o+ o+

i bor. hupg., 23, 1994



12 ACS. B BUCZKO, K. AND GY. LAKATOS

Taxa 1989 1950

C, tenue (Arch.) W. West + +
. trilobularum (Reinsch.) W, West +
Crucigenia quadrata Morr. +
C. tetrapedia {Kirchn ) W.ct G. 5. Wesl

Didymocystis planclonica Kors,

+ + + 4+

Golenkinia radiata Chod.

Lagerheimia cifiata {Lagerh.) Chod.

L. genevensis (Chod.y Chod.

L. subsaisa Lemmerm.
Monoraphidium contortm (Thur.) Kom.-Legn.
M. griffishii (Berk)) Kom.-Legn,

M. mingtum {Nageli) Kom.-Legn.
Mougeoria sp.

Oedogonium sp.

Oocystis borgel Snow

(). lucusiris Chod.

€, soditaric Witlr. in Wittr. et Nordst.
Pediastrum boryanam (Turp.) Menegh,
P tetras (Ehr.) Ralls

Scenedesmus acuminatus (Lagerh.) Chod.

+ + + + + + 4+ o+ o+ o+

8. acwtus Meyen.

& apicilates (W. et GG, 8. West) Chod.
&, armuauy Chod.

5. ecorty (Ehr.) Chod.

S,

opoliensis P. Richt,

+

+

5. quadricauda (Turp.) Bréb.

+ o+

8. spinasus Chod.

N 1 . . T S S S S R S

Schroederia setigera (Schrid ) .emmerm.

& spiralis (Prinlz) Kors,

-+

Spirogyre sp.
Staurastrnm cingulum (W, ct G, 5. West) G M. Sm,
Tetraédron caudation (Corda) Hansg.

T. muinnman (AL Br.) Hansg.

+ o+ o+ 4+
o+ o+

Tetrastrum glabruni (Roll) Ahlstr. et Tiff.

Stecdias bor, hung,, 25, 190
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Tuble 2. Distribution of taxa

_ _ ) - o 1989 _ N 19590
Cyanophyla 14 _ 20
Buglenophyra 7 3
Chrysophyta

Xanthophyceac I I

Bacillariophyceae a4 td
Cryptophyta 2
Chlorophyta 39 33
Sum 1435 123

the reservoir went dry. The estimated amount of missing water was about
12-14 % 106 m°> in 1993, which was one third of the total waler stock ol the lake.,
Due to the shortage of water, the algal cover of the basement in the Német-tisztis
g0t degraded, broken, and floated to the surface causing anaercbic conditions
underneath {GORZO mscr.).

The dendrograms of the 1978 und 1988 surveys show fairly distinet groups
tor the samples collected from plankionically eutrophised water districts (Fiir-
detd, Oreg-tisztas, Karaszos) (Figs 2-3). These samples, however, cannol be dis-
tinguished from the rest on the 1989 and 1990 graphs (Figs 4--3).

The coating of the planktonically eutrophised waters can be characterized
by a low taxen number (LAKATOS and BARTIIA 1989). Tn 1978, the taxon num-
ber of the sampling sites Fiirdetd and Oreg-tisztds were smaller than at the other
three sampling years (Fig. 7). Though the sampling site Kdrdszos belonged to the
brown water district, oo, its individnal nuraber of planktonic algac was smaller
than at the other two sampling points (LAKATOS und BARTHA 1989). In the last
len years, there was u general sinking observable in the trophic level of the NE
parts of the fake. The artificial reed ficld planted at Kdpolnisnyék in 1986- 87
reserved 25-30% of nitrogen and 90— 100% of phosphorus (GOR7G mser.). Prob-
ably this [act can explain the rise in the taxon number of the coating observable
since 1988, Salinisation as a consequence of the sinking water level may be the
cause of the increasing relative abundance of the siliceous alga Chaetoceros
muelleri (Fig, 8) since 1988, This species is well known for its resistance to
higher salinity. In 1978 samples taken [rom difforent water guality regions of the
lake formed several distinct clusters at 50% level of SICC (Similarity Index
Community Coefficient) (CUNG et af. 1991) (Fig. 2). By 1988 all the sumples
Jomed at higher levels of similarity than 50% (Fig. 3). Since 1989 we have ob-
served a gradual separation of the ilgal coating of the Német-tisztds, while all the

M ot fung., 23, jydd
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0-2]similarity
0.4 -

0.6+

Ht VNaFeNtL B FiiQ K NHoGVe

Fig. 2. Dendrogram of the 1978 samples based on the Czekanowski-index. See the text for abbrevi-
ations

0.5-

similarity

0.6+

0.7 =

0.8 o HtNé L HoKk & Fij K Ve G Fe N

Fig. 3. Dendrogram of the 1988 samples based on the Czekanowski-index. See the text for abbrevi-
ations
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0.37

0.4+

0.5-

0.7

0.8~
VNt L

similarity

N Ve Fe Ho Kk Na G Fii O Ht K Né

Fig. 4. Dendrogram of the 1989 samples based on the Czekanowski-index. See the text for abbrevi-

ations

0.25

0.39

0.4+

similarity

0.7-

L Fii NaHt G Nt K Ve N¢

Fig. 5. Dendrogram of the 1990 samples based on the Czekanowski-index. See the text for abbrevi-

ations
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1988 1989

Cyanophyts (4 )

= Cyanophyta (8 )

Chlorophyta (12 ) — ; -
Chlorophyte (15 ) R

Chrysophyta (22 )
Chrysophyta (23 )

ACHMIN (44.8°
ACHMIN (44.8%) FRACON S‘; g:;:;
CYMLAC (4.8%) RIIOABB (9.3%)
FRACVYV (4.8%) g
1990
Chlurophyta (8 )

Cyanophyta (16 )

Chrysophyts (18 )ACOCPLA (20.2'/0)
OSCCHL (17.4%)
PSETEN (10.1%)

Fig. 6. Taxonomic composition of reed-periphyton of Német-tisztds sampling site in 1988, 1989
and 1990 with 3-3 dominant species. See text for abbreviations

50

Oreg-tisztas K4r4szos
Fig. 7. Changes of the number of taxa at Fiirdetd, Oreg-tisztds and Kdrdszos sampling sites in the
four examined years

Studia bot. hung., 25, 1994
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relative abundance (% S
g / \\‘

Fig. 8. Changes of relative abundance of Chaetoceros muelleri in the four years examined

other samples are getting more and more similar (Figs 4-5). On the basis of the
analyses of the periphyton samples it seems that the lake has lost its former mo-
saic-like character, except the natural protection area where the original water
quality was more or less preserved, though the composition of its algal coating
has been also transformed, by the immigration of certain blue-green algae origin-
ally characteristic of the basement regions.

CONCLUSIONS

By our days the Lake Velence has almost completely lost the former mo-
saic-like character of its water quality. Traces of the original water quality is
maintained only by the protected western parts of the lake. Due to artificial inter-
ference, by the clearing of the remaining reed fields the water of formerly distinct
regions have been mixed. Formerly, the unwelcome effects of local deterioration
of water quality were isolated (local) effects (e.g. mass fish decay due to tempor-
ary decrease of oxigen), but lately the disadvantageous effects could spread al-
most without obstacles throughout the whole lake (e.g. the mass spread of the

Studia bot. hung., 25, 1994
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toxic blue-green alga Microeystis aeruginosa Kiitz. within the plankton in the last
three years). The improvement in the water quality of the lake achieved in course
of the reconstruction measurements cannot be considered permanent as the more
than 20 km fong artificiat shore, the jow cxient of the reed fields and the low
water level exposed the lake very sensitively to chunges caused by diffuse pollu-
fons.
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