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31. Konferenz der IAD, Baja - Ungarn 1996
Wissenschaftliche Referate

The abundance, taxa richness and diversity of periphytic algae in the
Szigetkoz region 1991-1995,

BUCZKO, K. & ACS, F.

Abstract

Quality and quantity of the periphytic algae were mvestigated before and after the
diversion of the main arm of Danube at two big branch-system of Szigetkoz. Before the
diversion 198 taxa, after it 108 taxa were recorded at Cikolasziget, and138 taxa before and
96 after the diversion were observed at Asvanyraro respectively, While the number of taxa
decreased the abundance increased, the diversity decreased at all the sampling pomts,
Flomistic changes also were detected.

Introduction

The periphytic algae are ideal organisms for biomonitoring (Whitton 1991). The algae
have a short lifetime so they usually react fast to changes m their environment. The changes
in the quantity of communities indicate the changes in their habitat. Most taxa of attached or
periphytic algae are fixed to the substrata so their presence or absence and changes in their
quantity are charactenistic for the habrtat.

Study area:

The Szgetkoz 1s situated at the northwesten
part of Hungary, where the Danube enters the
Carpathian Basin (Fig.1.). Here, the large
quick flowmg river slows down, and the main
arm of the river is divided many smaller arms.
The Szigetkéz is an island bounded by the
main arm of the river (Old-Danube) and the
Mosoni Danube. This island is 52 km long, on
average 7-8 km wide its area is 375 sq. km.

Fig. 1. The Szigetkéz in Hungary Wb .. N

The Danube is the only Hungarian river 35
which has an extended branch system. So 3

Szigetk6z stands alone for its value as an g
unique habitat. Jf:{  Asvanyrard branch-system

The Hungarian and Czechoslovakian
governments decided to build a water
power plant to satisfy a growing energy
demand in 70s. This region is endangered
by the Bos-Nagymaros Barrage System.

Fig.2. The Szigetkoz region.
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Many experts drew attention to the series of very complex environmental processes resulting
m predommantly negative degradative changes in the area. (Expert group... 1994). Owing to
these risks shown by analyses and environmental impact assessments, the Hungarian party
suspended construction in May of 1989, The Slovak party continued the construction, and a
modified version - so called variant C - began to operate on 25th October 1992 The main
arm (Old-Danube) was diverted, only a small portion of the total discharge (10-20 %) flow
in the bed of Old-Danube. Consequently the Szgetkéz branch-system lost most of their
water supply and large areas became dry and the water level decreased in every branche.
After the diversion 1992 a bit more water has been brought back to these branches, however
the natural water level fluctuations are missing nevertheless.

Our mvestigations on the periphytic algae join to the Hungarian biomonitoring research in
Szgetkiz.

The references of previous algological work at Szigetkéz (mainly on fitoplankton)
available in Acs & Buczké article in this volume.

Material and Methods

The samples were collected at 8
sampling points of the two big
branch systems (Fig2.) at
Cikolasziget branch system = CBS
(Fig 3.) and Asvanyriré branch-
system ABS (Fig.4.) before and
after the diversion of Danube. The
first two figure of the 8 places code
of samples refer to the sampling

oints. . - . :
e Sampling methods: The stem of Fig3. The sampling pomnts at Cikolasziget
macrophyta (Phragmites=n and Typha=g) were cut off at water level, and about 10 cm

below this level.
Table 1. Cikolasziget Asvanyrarg The submersed plants (Najas=,
1991 13-15.07. and 07.09. Ceratophyllum=¢c, Myriophyllum=m,
1992 26.06. Polygonum=y, Potamogeton
1995 23.08 and 7.10. 23.08 and 7.10.

crispus=0, Potamogeton perfoliatus
stem=p, Ranunculus Aquatilis=q,)
were carefully taken off, the leaves were cut off, and only the stems were placed into the
sampling jars. (The 3d figure of code gives the name of macrophyton <The other 5 figures
give the date of the collection see Table. 1)

Lab methods: The periphyton was
carefully washed off from the stems in
lab, these samples were handled as
plankton samples. The abundance refers
to the surface unit of stems. Diatoms
were identified under light and scanning
electron microscope, after the cleaning of
the valves by Hy0,. For statistical
analysis SYN-TAX III. program was
used (Podani 1988).

Fig 4. The sampling pomts at Asvinyriré |
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The quantity of periphyton T gt = Lo |
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After the diversion the : e LB
abundance of attached algae | lg |
increased at both branch- . : ] I i
2 . i , ' to |
mig.mi}“’l?: a:::;almn%. Cikols 1991 Asviny 1992 Cikola 1995 Asviny 1995 ;
abundance increased as well as T et dan e +-—hf-fmlj ,
the standard deviation, so the - ol U ERINES

incresse of maximum even Fig. 5. The changes of abundance and number of taxa

more. At CBS about four times more attached algae lived in every macrophyton than in
1991. At ABS the abundance of attached algae mcreased about ten times. Moreover the
density of macrophyta also mcreased, so the gquantity of bentonic flora multiplied here. This
means, the bentonic eutrophication became definitely obvious.

The increase of abundance was observable in summer and also m autumn. For example
2. Table show the changes of abundance according to seasons at CBS.

Table 2. average of | standard mr_t'-;ﬁm mmu'l]r;m number af Richness of taxa
h.i" L L !nlp’“

'-13 “m ; : A totale of 63 samples were
1991 summer |  1.09 0.822 .16 0.16 10 analyzed durng this study.
Cikolasziget -
1991 sutumn | L15 | 0900 | 250 | 001 0 :;hm:; % c‘:l;'fms 'h“thm“
Cikolasziget occurred m more than 5
1995 summer |  3.82 3219 | 1074 0.14 10 p-c. of samples.
‘Cikﬂw - TP
1995 autumn | 5.21 3894 | 1048 0.50 8 Acktsihies mERHSERIA . Ws
Cikolasziget the most ulnmdn_lt and the

most frequent species.

The number of taxa and the number of taxa/samples decreased m both branch system.

15535

ﬂg. 6, The r;hang&s of number of taxa.
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Fig. 7. The dendrogram of cluster analysis.
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With the exeptions 3 samples the other 60 samples form clearly three groups (Fig.

7).

The first group contans the samples collected in 1991 at CBS. The second one consists of

the samples of ABS in 1992. The third group contains the samples of 1995, here, the

cluster

analysis did not show separation according to the origine of the samples. The arrangements

of groups refer to seasons instead of the sampling points.

It seems that, the formerly differemt floristic composition found at CBS and ABS
disappeared until 1995 and the floristic composition of penphytic algae became
uniform,

Gérbe-Danubae
3 199]

& ¢ Aswimywird 4-5 sampling points
1992

LAY gg 3§ 888¢:¢
peeiistadbid G999
[.dln'ﬂllly [ div mas |--"¢H LJﬁ;i

Fig. 8. The changes of diversity at one part of Cikolasziget CBS (Gorbe-Danube),
and at Asvanyaro ABS.
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Table ¥ Taxa occurrmg in morethan S p. ¢ of the samples

number of samples

Cyanobacteria -

Anahacna calenulata (Kvz ) Bom. & Flab
um kuel z3 ‘,_ Nag.
Mensmiopedia glauca (Fhr.} Nag,
Muansmopedia warrnmpmana Lagehom
Planktolyngbya subtilis (W. West) Anagoostidiy & K
Pseudanaboena calenata Laxa erb,
Cryptophyta

Cryplomonas erosa Fhr

Cryplormimas ovala Chrenberg

Chrysophyts, Chrysophyceae

Chrysococeus ruftserns Klebs

Dmohryon divergens lmhof

Dmubryom sertulartz Fhr

Chirysophyta, Bacllarivphyceae
Adumanthes delicatula (Kz ) Goun.
Mchoanthes lanceolsta Bréb,

Achnanihes imoeolats var, rostrata Hust,
Achnanthes mindtissiog K0tz

Ackinanthes pitamsis Hastedt

Amphora coffeaeformis (Agardh) Kinzng
Ainphora ovalis (Kinz y Kz

Amphora pedicudus (Ktz ) G,
Aderimella formosa Hass,

Aulacuscia disams (Bhr.) Kitz.

Aulacosara granulada var. mngastissima Milll.
Aulacoserz falica (Fh ) Son.

Avlacoseira falica var, lenuisdma (Grum.) €. Mall,
Cocooneis pediculus Fhr.

Coconels placantela bhr,

Cyclostephanos dubius (Fricke) Round
Cyclotella meneghmiana Kiltz,

Cyclotella psendostelligera Hust,
Cymalopleura solea (Dréb.) W, Smith
Cymbella affmis Kz

Cymhelja aspera {Ehr } Cleve

Cymblla cucpitnsa (Kiflz ) Brun.

Cymbella cigula (Fhr.) Kirdmer

Cybella cymbilommis Agardh

Cymbella microoephals Grnm.

Cymbella inimita Hilse ex Rabenhorst
Cymbella prosima Romer

Cymbella silesiaca Blesh

Dlistonsa tenuis Agardh

Dhatoma vulgare Bery

Epithema adnata (Kitz ) Bréb,

Epithemia sarex Ktz

Bunolia exigua (Tréb. ex Kitz) Rabenhorst
Fragilaria brevistriata Grun.

Fragilaria capucina Desm,

Fragilaria capucina var. vaucherise (Kitz ) Lanpe-Be
Fragilaria croloaenss Kitton

Fragilasia pinnea D,

Fragilaria uina (Nitzsch) Fhr.

Fragilaria ulsa (Witzsch) Lange-Bet. vir. acus (Einz
Gomphonama acuminatum Fhr,
CGomphonema angustatum (K3tz ) Rabenhors
Gomphonema minvtwm Agardh
Gompbonema olivaceum {Homemam) Brdb,
Gomphonema parvabun (Kigz.) Kidz
Gomphonema tnmcatum Ehr.

Gyrodigma scuminsum (Kitz } Rabh.
Melosira varims Ag.

Naviaula capiatoradima Germam

Naviads cryptocephala Kz
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9 13
13
12 12
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Navicula gregaria Donkin

Mavicula murgalithii Lange-Bertalot
Navicula mmima Grum.

Mawvicula pupula Kinz,

Navicula pygmeae Kittz

Navicula radiosa Kinz.

Naviowla thynchocephala Kitz
Navicula sbminuseula Manguin
Navicula venaa Xiltz.

Nitaschia aciouiaris (XMz.) W, Smith
Nitzschia anphibia Gnn.

Nit2sudua apgusiata Crun.

. Niloschia copitellata Tlug.

Nitzsuhia diwapata (Kitz ) Grnun.

Nitzsduia timticela (mm

tizsadua frudulum (Kitz } Grun,

Nitzsdua fruticoss Hus

hitzschia mecnspicus Grum,

Nitzsdua lmearis (Agardh) W.Smith
Nitzsdua pales (Kutr) W Smith

Mitzschua recta Hantzsch

Nitzschia sigmondea (Nitesch) W, Smith
Nilzsdua subluears Hust

Rhaicusphaania abbreviata (Agardh) Tange
Skelotonema potamos (Weber) Hasle
Stephanndisous bantzschii £ tanois {Hud ) Hak o §
Suphaudisars bamtzaehiy Grun, E haot zsdii
Bughanoidisous invisitatus 1obn ef Heller
Surirclla ovalis Bréb,

Thalassaonsa psoudonana [asle et 1eimd
Chierophyta

Lharacrum ansifirme: Herm

Characum cxnithocephalum A Br.
Chlauvdomwnas remhardt il Diang.
Cladophora fracta (Thllw .} Kitz.

Cladophota glookrata (1.) Ktz

Coclastrum migoporum Nig

Coelastrum ghaencum Nag,

Cosmanum granatum Bred.

Crucigenia quadrata Morr.

Crucigeoia tetrapedia (Kirdm ) W. &GS Wes;
Dhayosphoenum du enber gianum Hag
Diayosphaarivm pulchelium Wood
IMdimocystis plasctonica Kors
Muoporaphidivm comtortun (Thur.) Kom,-Legn.
Monoraphidivm griffthii (Berk.) Kom. -Legn.
Moo sphidium minutum (Nag ) KSe1-Legn.
Mionoraphidivm mirabile {W.&G.5 West) Kom -Le
Nendewmes danubialis Hind

Oocyiis horges Snow

Pediastrum borysnum (Turp.) Menegh.
Podiadnum duplex Meye

Somedesmus acuminatus (Lagerh } Chod.
Somedomus aantus Meyen

Somnedemus bicavdnus Dedus.
Scencdessus ecomis (Bhr) Chod
Semnalcamus opoliensis P Richt.
Semedesmus quadricauda (Tuarp. ) Bréh.
Scenedesmus spinosus Chod

Schroederia setigera (Schrid } e,
Stigeoclonivm tenue King,

Tetraedron caudatum (Corda) Hansg,
Tetrastrues glabrum {Raolly Ablutr. & Ti
Uluthrix smaia Kittz

Lionema climgalum Ilodg
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Diversity

The drversity and its maximum follow the decrease of number of taxa at CBS. Fig, 8. shows
the changes of diversity at sampling point ¢5. Both values are decreased here. This
phenomenon can be observed at every sampling points at CBS which is the most disturbed
area

By conwrast, Fig. 8. presents the same vatues at the almost undisturbed part of ABS. Though
the diversity m undisturbed area no decrease, we suppose. that the changes at CBS caused by
the diversion of Danube, and connected work impact and no other influences i the
concerned part of Szigetkoz caused the deerease of diversity instcad of other changes {e.g.
the influence of weather or amount of discharge).

Summary

To follow the long term changes in Szgetkdz, ihe samples collected s 1991 and in 1992
constitute a status survey, and they were compared to samples collected in 1995, 8 sampling
points chosen i the brauch systems called Cikolasziger and As svamyraro, respectively. The
quantity of periphyton increased m every sampling pemts (bentonic evtrophication!y while
the smmber of taxa and the diversity decreased. in the more distwbed branch system
(Likolasziget) more changes were abserved than in the moderately disturbed Asvényréré
branclh system,
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