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Abstract

Authors review the hygienic water quality of the Tisza backwaters at Csongrad and Alpéar on
the basis of the results of studies performed over a period of seven years. The characterization of the
sampling sites in given by means of dendrogram prepared on the basis of the Czekanovski similarity
index.

The obtained results are as follows:

— The water quality of the Tisza river at Csongrdd has become III., at places IV. class “Strongly
polluted” in the recent years. During the course of the past seven years the water quality had fallen
by one class, the causes of which are the great sewage-burden of the Tisza river and the building of
the water barrages which changed the microbiological relations of the river’s water.

— The water quality of the backwater at Alpar was of L., IL class, only rarely “polluted” in the
majority of the study periods. The cause of the favourable water quality is that the backwater is not
burdened considerably with sewage.

Authors demonstrate their results on Figures and summarize the isolated salmonella serotypes
in a Table. They call attention to the preservation of the backwater’s water quality as well as to
the more enhanced protection of the Tisza’s water by means of comparative microbiological studies.

Introduction

Several researchers have dealt with studies on the Tisza river during the past
decades. The Tisza river and its tributaries have been investigated by Parp (1961,
1964, 1965) who had determined that the river is subjected to rather considerable
pollutios at the mouth of the Saj6 as well as at the regions below the cities Szolnok
and Szeged.

At the Tisza reaches at Szeged, the places marked for bathing were studied
by VETRO (1966) and he found the hygienic water quality to be favourable.

In the longitudinal section of the Tisza river the first detailed survey — extending
both to bacteriological and biological parameters — was that performed by DEAK
(1975). On the basis of the results of their studies carried out in 1971—72 they called
attention to the fact that the Tisza II. River Barrage being built at that time will
probably change the microbiological relations of the river.

On the basis of his complex study results on the 1974—75 water quality of the
Tisza river and its tributary currents, DEAK (1982) demonstrated a rise in the average
and maximum values of the bacteriological parameters indicating faecal pollution,
however, this did not cause a fall in grade of the water quality compared to the results
of 1971.



Hygienic bacteriological investigations of the surface waters in Csongrdd county
have been performed at the Public Health Station since 1975. The obtained results
have been reported on in several publications (HEGeDUs 1979, 1980, 1981, 1983,
LANTOS 1982).

Authors joined the Tisza-research programme in 1975, during the course of
which bacteriological studies were also started regarding the backwater of the Tisza
not sampled yet.

The hygienic bacteriological relations concerning the backwater at Martély
and Kortvélyes have already been reported on (HEGEDUs 1982).

The results of bacteriological investigations in respect to four backwaters of
various utilization are comprised in a paper under publication (HEGEDUs, under pub-
lication).

The present study gives a comparison of the water quality of the Alpar backwater
and the Tisza section at Csongrad, with special regard to hygienic water quality
problems, the majority of which were caused by the activities of man.

Materials and Methods

The Tisza section at Csongrad (246,0 riv. km) in current line and the Alpar backwater at the
village Alpar were generally sampled monthly.

The water samples were taken by dipping about 20 cm below the surface, following which
the samples were taken to the laboratory in cool condition and processed on the day of sampling
or within 24 hrs the latest.

The hygienic bacteriological studies were performed on the basis of the standards “Methodo-
logical Guide” (1977) and “Bacteriological investigation of the drinking water’ (1971), published
by the Water Hygienic Dzpartment of the National Institute of Public Health. The study results
were evaluated according to the end values of the Plan of Sectoral Normalization No. Ei. Sz. —
OVHSZ 141 T/1972.

The detailed description of the study methods, the end values of the hygienic water qualifica-
tion as well as the hydrography of the Tisza reaches at Csongrad county are found in the paper
by HEGED(s, FoDRE and ZsiG6 (1980) published in volume XV. of the periodical TISCIA.

In this same volume, the publication of FEKETE and his co-workers contains the detailed de-
scription and physiognomy of the Alpar backwater.

Results and Discussion

The results of the bacteriological investigations performed between 1977—1983
are the followings.

At the Csongrad sampling site of the Tisza river a continuous fall in the water
quality could be determined during the course of the seven years, on the basis of the
changes in the coliform number/ml values.

From 84 water samples the coliform number surpassed the value above 100/ml
in 42 cases, meaning that the Tisza river’s water was “polluted” and <‘strongly
polluted”, respectively, in 50% according to this parameter (Fig. 1).

The hygienic quality of the Tisza river’s water was particularly unfavourable
in the year 1982, when the coliform bacterium number was below 100/ml only in
two water samples and even orders above 1000/ml became frequent.

These bacteria were only present in low number in the water of the Alpar back-
water (Fig. 2). Values above 100/ml were only found in three water samples. Conti-
nuous rise was also experienced here during the course of the seven years, yet this
did not cause a fall in class regarding hygienic water qualification (not resulting
assessable fall in water quality). The maximal values were registered in the Summer
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and late Autumn periods, which probably indicated the increased heterotrophic
decomposition.

The changes in the degree of faecal pollution in surface waters are shown by
the obligatory faecal indicator bacteria; the faecal coliform- and the faecal strepto-
coccus bacteria.



The change of faecal coliform number/ml values in the Tisza river’s water
at Csongrad can be observed on Fig. 3. From the 84 water samples the value of the
faecal coliform number surpassed the 10/ml end value in 69 cases. This unfavourable
result means that the Tisza river’s water at Csongrad was of “polluted” quality in
84%. In 1978 none of the water samples showed the value of the faecal coliform num-
ber to be below 10/ml, while in 1982—83 the orders above 100/ml became frequent,
indicating “strongly polluted” water quality.

Fig. 4. comprises the changes in faecal coliform number/ml values for the water
of the Alpar backwater in the function of the studied years. According to this para-
meter the water quality of the backwater is rather favourable. In the water samples
taken between 1977—83 the faecal coliform bacterium number showed values above
10/ml in only six cases. Viewing the series of data it could be determined that the
changes in amount of faecal coliform bacteria also show seasonal dynamism. Their
number increased in the Summer, early Autumn periods, while the minimal values
were characteristic to the colder months.

From the obligatory faecal indicator bacteria, the quantitative relations of the
bacteria belonging to the faecal streptococcus group are demonstrated in the form
of annual mean values, according to sampling sites (Fig. 5).

The Tisza reaches at Csongrad was also more polluted with faecal streptococcus
bacteria than the Alpar backwater, which fact is well demonstrable by the maximal
values.

The changes of the annual mean values regarding the anaerobic sulphyte-reduc-
ing Clostridia are observable on Fig. 5. according to sampling sites. These bacteria
may indicate earlier faecal contamination, furthermore, they may get into the water
area by the stirring of the sediment, too, and they may also mean that the anaerobic
processes are coming into prominence.

Table 1. Occurrence of Salmonella serotypes in the water of the Tisza river at
Csongrdd between 1976—1983

Serotypes ‘ Number

1. S. derby 17

2. S. give 13

3. S. brandenburg 8

4. S. panama 6

5. S. infantis 5

6. S. typhi-murium 4

7. S. meleagridis 3

8. S. westhampton 3

9. S. hadar 2

10. S. anatum 1
11. S. bovis-morbificans ik
12. S. enteritidis il
13. S. indiana 1
14. S. java 1
15. S. london 1
16. S. muenchen 1
17. S. mbandaka 1
18. S. paratyphi-B 1
19. S. saint-paul q
20. S. thompson 1
Total: 72




In the Tisza river the Clostridium number/40 ml values were also averagely
higher than in the case of the Alpar backwater where higher values were only found in
two years. These results were probably due to the washing in from the sediment.

From the enteral pathogens, it is the Salmonella bacteria which can be isolated
the most frequently from the surface waters. From the Tisza river and the Alpéar
backwater 1000 ml water samples were concentrated for the detection of the Salmo-
nella bacteria. During the study period the water of the Tisza river at Csongrad
was strongly infected with Salmonella both in the utilized periods (V—VIII. months)
and on the basis of the annual study series. The positivity % surpassed the 33% end
value of tolerance, with the exception of the year 1981 (Fig. 6), therefore, bathing is
not advisable in the water of the Tisza river at Csongrdad. A summary of the isolated
Salmonella serotypes in given is Table 1. During the course of the seven years 72
Salmonella bacteria were typified (classified according to types), belonging to 20
serotypes. The most frequent serotypes were the S. derby, S. give and the S. branden-
burg. Till 1980 the S. derby was isolated the most frequently, then from 1981 to
1983 the S. give serotype became more frequent.
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Fig. 6. Changes in Salmonella positivity in the water of the Tisza river at Csongrad.
In annual average; in periods of utilization

During the past seven years, from 1000 ml water sample, bacteria belonging to
the Salmonella genus were not isolated at all from the Alpar backwater.

As mentioned in the introduction, a dendrogram was prepared using the Cze-
kanovski similarity index to characterize the water quality at the sampling sites and
to register the changes occurring during the years (Fig. 7). The water quality of the
Tisza river at Csongrad was labelled by “Cs”, that of the Alpar backwater by the
letter “A”, indicating beneath the study years. It can be seen from the dendrogram
that three groups were formed according to the water quality of the various years;
a core in Csongrad, a core at Alpar and a mixed group. The Tisza river’s water
quality was rather similar in the years 1978—79 and 1981, the tight linkage of which
was formed by the coliform numbers of the order of 100, the faecal coliform numbers
of the order of 10 per ml and the faecal streptococcus numbers of lower value than 10.

The hygienic bacteriological water quality of the Alpar backwater was rather
stabile between 1977—1981 and the independent group was formed by the coliform
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Fig. 7. Characterization of the water quality of the Tisza river at Csongrdd and at the
Alpar backwater by dendrogram prepared with “cluster’-analysis

number values of the order of 10 per ml as well as by the faecal coliform and faecal
streptococcus number values between 0—10.

In the years 1977 and 1980 the coliform number was below 100/ml in annual
average in the water of the Tisza river, i.e. of the same order as the 1982—83 years’
water quality of the Alpar backwater. Therefore, these years and sampling sites for-
med the mixed core, producing a tight linkage.

As mentioned previously, the water quality of the Tisza river became polluted
by the years 1982—83, which was characterized by the coliform numbers of the order
of 1000, faecal coliform numbers of the order of 100, and faecal streptococcus
numbers of the order of 10 per millilitre.

Rerefences

DEAK, Zs.—SCHIEFNER, K. (1975): Higiénés mikrobiologiai vizsgdlatok a Tiszén és jelent8sebb mellék-
folyo6in (Hygienic microbiological investigations in the Tisza and major tributaries). — Hung.
Hyg. publ. of itinerary Congr. /9, 220—228. (1975) Budapest.

DEAK, Zs.—CsANADY, M.—SCHIEFNER, K. (1982): A Tisza és mellékvizfolydsainak vizmindsége
1974—75. években végzett komplex vizsgdlatok eredményei alapjan (Water quality of the
Tisza river and its tributary currents on the basis of the complex study results from the years
1974—75) . — Public Health in Budapest 14, 79—287.

10



Eii. Sz—OVHSZ 141T/1972: Agazati Szabvény Tervezet a ,,Felszini vizek min8ségi osztélyozisa”
(Plan of Sectoral Normalization for Classifying the Surface Water Qualification). — Budapest.

HEeGepUs, M., Kiss, P. and BERENYT, L. (1979): Salmonellae in the surface waters of Csongrad county.
— Tiscia (Szeged) 14, 25—39.

HEGEDUs, M., FODRE, Zs. and ZsiG6, M. (1980): Hygienic bacteriological investigations in the Tisza
reaches between Csongrad and Szeged. — Tiscia (Szeged) 15, 35—40.

HrGepUs, M. and Zsic6, M. (1981): Changes in the Clostridium count of the sediment in the longi-
tudinal section of the Tisza. — Tiscia (Szeged) 16, 65—73.

Hecep(s, M. and Zsico, M. (1982): Hygienic bacteriological investigations of the backwaters at
Martély and Kortvélyes. — Tiscia (Szeged) 17, 29—49.

HEeGeDUs, M., LEvar, 1., FoprE, Zs. and Zsico, M. (1983): Communal hygienic and bacteriological
conditions of the river-bank baths along surface waters in Csongrdd county. — Tiscia (Szeged)
18, 13—21.

HEGEDUs, M. and Zs1c6, M. (1984): Tiszai holtdgak higiénés bakteriologiai vizsgalatdnak eredményei
(Results of the hygienic bacteriological investigations performed at the Tisza backwaters).
— Hidr. Kozlem. 64, 306—310.

Ivoviz bakteriologiai vizsgilata (Bacteriological investigation of the drinking-water). — MSZ
22901—71.

LANTOS, J., HEGEDUS, M. and ZsiG0, M. (1982): Esherichia Coli strains isolated from surface waters.
Distribution by resistance to antibiotics and R-plasmid transfer. — Acta Microbiol. Acad.
Sci. Hung. 29, 161—171.

Modszertani Utmutato a felszini vizek higiénés bakterioldgiai vizsgélatdhoz. Orszagos Kozegészség-
ugyi Intézet, Vizhigiénés Osztaly (Methodological Guide to the hygienic bacteriological inves-
tigations of surface waters. Publisded by the National Institute of Public Hygiene, Department
of Water Hygiene). — Budapest, 1977.

Parp, Sz. (1961): Felszini vizeink min8sége (Quality of our surface waters). — Hidr. Kozlem. 41,
188—215.

PAPP, Sz. (1964): A Tisza felsé szakasza mellékfolydinak vizminGsége (Water quality of the tribu-
taries of the upper Tisza Reaches). — Hidr. Kozlem. 44, 268—275.

PaPP, Sz. (1965): Felszini vizeink mindsége (Quality of our surface water). — Hidr. Kozlem. 45,
30—36.

VETRO, J.—Kiss M.—MInNDszeNTY, L. (1966): Higiéniai vizsgdlatok a Tisza szegedi szakaszin
(Hygienical investigations into the Tisza reaches at Szeged). — Hidr. Kdézlem. 46, 25—35

A Tisza folyo és az Alpari holtag vizmingsége
HEGEDUs MARIA és KAJARY IREN
Csongrad megyei Kozegészségiigyi és Jarvanyiigyi Allomds, Szeged

Kivonat

A szerz6k a hét éven at végzett vizsgalatok eredményei alapjan a Tisza csongrédi és az Alpéri
holtag higiénés vizmindségét ismertetik.

A mintavételi helyeket Czekanovski hasonlosdgi indexe alapjan készitett dendrogrammal
jellemzik. Eredményeik a kovetkezdk:

— A Tisza foly6 vizmindsége Csongradnal ITI. esetenként IV. osztalyu ,.er6sen szennyezetté”
valt az utdbbi években. Az elmult hét év alatt egy osztallyal romlott a vizmindsege, amelynek oka
a Tisza nagymerték(i szennyvizterhelése, a vizlépcs6k megépitése, amelyek megvéltoztatidk a folyd
vizének mikrobioldgiai viszonyait.

— Az Alpari holtdg vizmindsége a vizsgélati id6pontok tobbségében 1. I1. osztalyd, csak ritkdn
,,szennyezett”. A kedvezd vizmin8ség oka, hogy jelent8s szennyvizterhelés nem éri a holtdg vizét.
Szerz8k az osszehasonlité mikrobioldgiai vizsgalattal felhivjék a figyelmet a holtdg vizmin8ségének a
megdvasara, valamint a Tisza vizének fokozottabb védelmére.
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KauectBo Boapl THebl M AJImapckoii cTapuou
Teregrom M., Kaspu U.

CraHuust 30paBOXPAHCHUS ¥ SMHAEMHAOIOrH:A obracT YoHpan
Ceren, BHP

Pesiome

Ha ocHOBaHMHM pE3yNbTATOB 7-JETHHX HMCCICIOBAaHWM aBTOPHI OCBETHIM THTHEHWYECKHE
KavecTBa BOIBI peku Tucel B YoHrpaickou obnacté v crapuubl Anmap. IIpoOer Obutl B3STHL HA
OCHOBAHHMM CPAaBHUTEIBHBIX LIeKaHOBCKHX WMHOEKCOB.

BBUIH IOyYEHBI CIENYIOLIHE PEe3yILTATH: KayeCTBO BOIBI CTAPHULI AJHap B GOrbIIMHCTBE
mecrax I. II. kraccHOe, TOTBKO M3pelKa BOona sBrseTcs 3acopeHHoi. IIpumymHOM O6JarOpHATHOrO
COCTOsiHHMSI BOJBI sBISIETCS TO, YTO 3Ta CTapdlia HE IOIBEPraercsi 3HAYMTEIbHOMY 3aCOPEHHIO.

IlyTaMH CPaBHHTETBHBIX MHKPOOMOTrOTMYECKHX HMCCTEJIOBAHMI aBTOpaMH OOpaIlaeTcsi BHA-
MaHHU€E Ha HEOOXOOMMOCTh YJIyYIIE€HHsS Ka4YecTBa BOMIBI CTapHLbl ANmap, a TakXe Ha OXpPaHy BOJBI
Tucer.

Kvalite vode reke Tise i mrtvaje Alpar
HEGEDUS MARIA i KAJARY IREN
Zdravstveno-epidemiolo$ka stanica Zupanije Csongrad, Szeged
Abstrakt

Autori, na osnovu rezultata sedmogodi8njih istraZivanja, daju prikaz kvaliteta vode Tise u
regionu Csongrad-a i mrtvaje Alpar, sa zdravstvenog aspekta. Uzorci su analizirani Cekanovskim
dendogramom indeksa sli¢nosti.

Dobijeni su sledeéi rezultati: Voda mrtvaje Alpar je u vecini slu¢ajeva po kvalitetu I i II raz-
reda, samo je redje ,,zagadjena”. S obzirom da se mrtvaja ne opterecuje znacajnije otpadnim vodama,
javlja se povoljni kvalitet vode.

Na osnovu rezultata uporednih mikrobiologkih ispitivanja, autori ukazuju na potrebu ocu-
vanja kvaliteta vode mrtvaje, kao i na znatniju za$titu vode Tise.
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THE DEVELOPMENT OF STRIKING ALGAL MASS PRODUCTIONS
AT THE ALPAR-BASIN REGION OF THE TISZA-VALLEY*

I. Kiss

Tisza-Research Committee, Szeged, Hungary

(Received September 26, 1984)

Abstract

The algal mass productions colouring the waters and soil surfaces at the Alpér-basin have
been studied by author since 1975. Before 1984 at total of 25 water blooms and 25 algal mass produc-
tions colouring the soil were observed. On May 20, 1984, however, 70 algal mass productions colou-
ing the soil and 10 water blooms were detected on the occasion of one single collection route.

As active component, the electric relations of the atmosphere and the atmospheric ionization,
resp. were concluded. Krueger demonstrated in animal experiments that the effect of the monoamine
oxidase is supported by small negative air ions, while the small positive air ions hinder this. The
fact that auxin or one of its alterations may develop from serotonin in the case of the atmosphere’s
negative ionization partly explains the relationship between the algal mass producticn and the cyclo-
nal weather conditions — particularly the showery Spring of the year 1984. Similarly, the large algal
mass productions of the arctic areas are also explained by ionization effects. Here the radiation zone
is missing and the particles arriving from the interplanetary space may deeply penetrate into our at-
mosphere. Photoperiodicism may also be a factor of mass production.

Introduction

The Tisza-III-River barrage and its large water-basin will be built in the future
at the area located from the village Bokros till T8serdd of the Tisza-valley lying North
from the city Csongrdd. Therefore, the safe handling and intensive utilization of this
vast technical establishment necessitate the thorough as possible exploration of this
area’s natural relations. This necessity initiated the Tisza-Research Committee
to include this section of the Tisza-valley into the researches carried out on the explo-
rative studies of natural relations. This area is comprehensively called the Alpar-basin
since its central region is formed by the relief of the backwater near the village Tisza-
alpar and its environs, which relief originates from the beginning of the Holocene
and has deep location. To the North of the Alpar backwater the Lakitelek back water
is situated near Tdserdd, the Western side of which is joined by one of the processes
of Little Cumania’s sand land. The Southern section of the Alpar-basin is formed
by the streamy meadow besides the village Bokros, called “cow-track” by the former
inhabitants. The marshy water-flows here mostly reach the backwater and also carry
the dungy soiling washed in from the meadow of the close “cow-track” into the

*Various parts of this paper have been presented by author at the Botanical Section of the
Hungarian Society of Biologists on Nov. 5. 1984, at the XXVI. Meeting of Hydrobiologists on Nov.
15, 1984, and at the XV. Tisza-Research Conference on Nov. 29, 1984.
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backwater. Both backwaters are young formations, developing on the effect of cutting
of large bends during the course of regulating the river Tisza.

The algological exploration of these two backwaters was performed by author
from 1975 till nowadays, and will probably be finished by the time the building of
the river-barrage and water-basin will commence, for the purpose of thorough as
possible knowledge (Kiss 1978a, 1978b, 1979a, 1979b, 1979¢). Our research objective
is considerably of benefit to environmental protection, too, as our waters preserved
in natural condition are in the danger of becoming eutrophized (eutrophicated?).
The enrichment of these waters by anorganic and organic plant-nutrient solution
brings forth the mass production of algae, especially the constituents of the phyto-
plankton. This not only indicates the degree of increase in trophity and saprobity,
but also greatly unfavourably influences the possibilities of utilization. It is first of
all this which gives reason for examining this area — based on the knowledge regard-
ing the algae forming coloured mass productions in the water and on the soil sur-
face — even according to the viewpoints of water protection and qualification within
environmental protection. This work is also of nature conservancy concern since
in significant length, the Western section of the Lakitelek—Tdserdd backwater’s
strong bend belongs to the nature conservancy area of the Kiskunsdg National Park,
together with the elongated patches of the South-located marsh.

Materials and Methods

During the course of author’s earlier studies the places of water sampling were determined
with the consideration of the ecological fundamentals. At every site samples were also always taken
from the algal mass productions colouring the waters and the soil surfaces. The largest amount of
mass production appeared in the small shallow puddles and on the soil surfaces near the backwaters.
This phenomenon was particularly striking in the showery Spring and early Summer of 1984, since
the “water bloom” (flos aquae) and “soil flowering” (flos humi) caused by the algae appeared
everywhere at about the same time, almost “accumulatedly”. This simultaneously “accumulating”
occurrence indicates the studies on the development of the mass productions not only from the
viewpoint of nutritive substances, but also from that of the effect of the atmosphere. This also pro-
mises newer results for the knowledge on plant life. Besides the species composition of the algal
flora, author also always turned attention to its vegetation forms (plankton, neuston, periphyton,
psammon, lasion, benthos, krypto-vegetation). Taxonomic determination was carried out on living
matter, thus at the time of bioseton-probes 1 litre water always remained unfixed and 1 litre was
fixed with formalhedyde. On occasions the algal soil samples kept in Petri-dishes were also used for
the preparation of aga-cultures. The quantitative studies were performed with the so-called “drop-
method” elaborated earlier by author, with the use of Biirker-chambre. Physiological experiments
were also performed occasionally. A few rare or characteristic species are shown on microscopic
pictures.

The pH value of the water fluctuated between 7,2—7,8 in both backwaters till 1980, 8,0 pH
value was only observed at one place of the Alpar backwater in the Summer of 1978. Recently
during the Summers of 1983 and 1984 the waters of both backwaters showed pH values of 8,1—8,2
(This allows the conclusion of alkalinization). The water chemical analysis demonstrated the pH
value of the water as being above 8,0 in the holiday resort district of the Alpar backwater. The
waters of the so-called “cow-track’ at the Bokros region showed pH values somewhat higher than
8,0, furthermore, in the Autumn of 1983 the striking pH value of 9,0—9,5 could be measured at two
points of the marshy dip. Therefore, alkalization appears definitely patchedly at times here, too,
due to which the chemism of the soil and water is of mosaic heterogenic nature, i.e. briefly: “pied”.

Results and discussion

In the followings brief review is given of the algal mass productions detected
in the waters and on the soil surfaces at the area of the Alpar-basin. The majority
of the aquatic mass productions developed near the backwaters and at times in shal-
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low puddles farther off, since mostly these could become more rich in anorganic
and organic plant nutrient solutions.

Following this, the question is analysed how the atmosphere — apart from the
favourable temperature and precipitation amount — may stimulate the flora for more
enhanced life-functions, in the present case the algae for the development of mass
productions. As a matter of fact, this has not been analysed so far in the field of
ecology and plant physiology.

A) Water blooming mass productions (flos aquae)

The water blooms detected at three main areas of the Alpar-basin of the Tisza-
valley were the followings in chronological order according to dates:

1. On June 15, 1975 the water in a deep puddle at the Northern coastal region
of the Alpar backwater was pale green till a depth of cc. 10 cm. This vegetational
colouring was caused by the production of the Pediastrum Boryanum REINSCH
(Plate IL. 4).

2. At the same time dark green mass production partly of neuston nature was
produced by the A Phacus pyrum (EHR.) STEIN at the Eastern border of the village
Tiszaalpér (Plate I. 3).

3. Also at this date the water bloom of the Phacus pseudonordstedtii PocHM.
coloured the water of a deep pit dark green at Tiszatjfalu (Plate L. 1).

4. On June 15, 1975 the water of a deep pit at the Eastern border of Tiszaalpar
was of pale yellowish-green colour. This mass production was produced by the
Schroederia rubusta Kors. (Plate II. 1), the Rhopalosolen cylindricus (LAMB.) FoTT
(Plate IL. 8) and the Rhopalosolen Sebestyenae Fort (Plate 1I. 3).

5. On June 22, 1975 the greenish-gray water bloom of the Tétrachloris inconstans
PascrER (Plate I. 5) could be detected in a digged pit beside the Northern section
of the Tdserdd backwater. The water was coloured till the depth of about 0,5 m.

6. On May 18, 1976 the lasion-network of the Spirogyra insignis (HAsS.) CZURDA
hindered boating at the Southern, not protected section of the Tdserd8 backwater.

7. On September 29, 1976 the bluish-gray water bloom of the Microcystis aerugi-
nosa f. aeruginosa STARMACH and the Microcystis aeruginosa f. flos aquae (WITTR.)
ELENK. was observable at the Northern section of the Tdserd6 backwater (Kiss
1978).

8. At the same date, somewhat East to here, the water bloom of the Aphanizo-
menon flos aquae (L.) RALFS coloured the water bluish-gray (Kiss 1978).

9. Also on September 29, 1976 the green water bloom of the Phacus tortus
(LemmM.) SkvorTZOV (Plate II. 5.) was found by author in a small dip containing pollu-
ted water at the Alpar backwater’s flood area. The water was coloured in almost
every layer.

10. On May 28, 1977 the yellowish-green water bloom of the Dinobryon sertularia
EHr. was noticed at the Northern region of the T8serdd backwater (Kiss 1978).

11. At the same time, also here, the water bloom of the Eudorina elegans EHR.
coloured the water patchedly bright green on several hundred m? (Kiss 1978).

12. The Phacus longicauda (EBR.) Durs. (Plate II. 2) caused the pale green water
bloom in a pit besides the Southern section of the T6serd§ backwater. With small
individual number, the Euglena intermedia (KLEBS) Scamitz (Plate II. 9) also parti-
cipated in the formation of the mass production. Date: May 28, 1977.

13. On August 5, 1978 pale green water bloom was detectable in a deep pit
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beside the Alpar backwater which was caused by the Scenedesmus acuminatus (LAGH.)
CHop. (Plate I. 2, 4), the Kirchneriella contorta var. lunaris RicH. (Plate I. 7) and
the Qocystis socialis OSTENE.

14. At the same time, dark green water bloom was observable in another pit
of the Alpar backwater caused by the Lepocinclis acuminata DerL. (Plate I. 6).

15. On August 5, 1978 the stagnant water of a channel at the Northern coastal
section of the Tdserd§ backwater was bluish-black by the masses of Oscillatoria
Boryana (AGH.) Bory (Plate I. 9). This organism was probably not of termophyl
biotype.

16. At the same time, the pale green water bloom of Scenedesmus ecornis (RALPH.)
CHop. (Plate II. 6) and Scenedesmus securiformis PLAYF. (Plate II. 7) was found in a
shallow pit at the border of Tiszaalpar.

17. At the area of Bokros, in the water of the long dip of the “cow-track” the
green water bloom of Euglena polymorpha DANG. was observable on June 1, 1982.

18. On June 12, 1982 the grayish-blue water bloom of Microcystis aeruginosa
KiTz. was observable at the entrance of the beach section of the Alpéar backwater.

19. At the same date the water bloom of the Aphanizomenon flos aquae (L.)
RALFs coloured the water dark gray about 100 metres from the previous water bloom.

20. On August 4, 1982, the Euglena Ehrenbergii KLEBS coloured the water
bright green with spectacularity at the Northern part of the Tdserd§ backwater.

21. On October 25, 1982 the yellowish-green mass production of neuston-nature
of the Euglena sanguinea EHR. was detectable in the water of the long dip at the
area of Bokros.

22. At the same time, somewhat farther, the Microcystis aeruginosa KUtz colo-
ured the shallow water bluish-gray.

23. Even farther, also at the same period, the dark-gray mass production of
the Aphanizomenon flos aquae (L.) RALFS was observable.

24. On June 26, 1983 the mass production of the Tribonema species was found
at the Tdserd6 marsh. The most frequent were the Tribonema vulgare PASCHER,
T. minus (WILLE) HAZEN, T. elegans PASCHER, T. aequale PASCHER, T. subtilissimum
PASCHER.

25. On September 6, 1983 such mass production of the Anabaena spiroides
KLEBAHN was observable in the agricultural co-operative fish pond established at
the Alp4r basin, in which the trichonomes divided into planococcus cells, and staying
together they were remarkably like the Microcystis colonies.

On May 20, 1984 the algal mass productions were strikingly frequent in the
waters of the Alpar basin. These were the followings:

26. At the Northern section of the T@serd§ backwater, the Eudorina elegans
EHR. coloured the water green at a length of several hundred m?2.

27. More to the South, the Aphanizomenon flos aquae (L.) RALFs formed dark

Plate I

. Phacus pseudonordstedtii Pocum, 1500:1.
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gray water bloom. The vegetational colouring was even observable at a depth of
20 cm.

28. At the Northern part of the Alpadr backwater the Eudorina elegans EHR.
coloured the water.

29. At the Eastern border of Tiszaalpar the water of a pit was also coloured
bright green by the Eudorina elegans EHR. The water bloom was starting to waste
away.

30. At the central part of the Alpar backwater, the increased amount of the
Phacus tortus (LEMM.) SKVORTZ. caused green colouring. This was also wasting away.

31. At the central branching of the Alpar backwater the bluish-gray water bloom
of the Microcystis aeruginosa KUtz. coloured the water gray at an area of several
hundred m2

32. Near the former, the Euglena polymorpha DANG. coloured the water green.

33. At the coastal region of the beach at Alpar, the partly neuston-like water
bloom of Euglena intermedia (KLEBS) SCHMITZ coloured the surface of the water dark
green.

34. At a section of this backwater more to the South, the Euglena pisciformis
KvreBs produced dark green water bloom together with the Euglena tripteris (DuJ.)
KLEBS.

35. At the Eastern border of the village Tiszaujfalu, the water of a pit was col-
oured dark green by the Euglena polymorpha DANG.

B) Soil-colouring algal productions, “soil blooms” (flos humi)

Many algal mass productions colouring the soil were found also at the area
of the Alpar basin. Their amount surpassed 100 by far, therefore, only the most
characteristic ones will be reviewed. The soil sampling had been started in 1975,
and in 1976 this collection was expanded to the Nagyrét located between the two
branches of the Tdserdd backwater, and also to the plough-lands at the area between
Tdserdd and Tiszaalpar. In the followings, brief characterization is given of the algal
mass productions colouring the various soil surfaces, as well as the layers beneath
the surface:

1. The Planophila asymmetrica (GERN.) WILLE produced yellowish-green stripes
at the soil surface near the bridge of the T@serd§ backwater. Time of observation:
June 22, 1975.

2. Green patches of the soil surface were observable on June 22, 1975 at the
Western side of the Tdserdd backwater. This was produced by the mass production
of the Planophila asymmetrica (GERN.) WILLE.

3. Dark bluish-green soil patches were observable on June 15, 1975 at the Eastern
border of Tiszaalpar. This was formed by the mass production of the Gloeocapsa
conglomerata KUTz.

4. Bluish-green soil surface was detectable at the maizefield of the Nagyrét at
T38serd on August 21. 1976. This was caused by the mass production of the Phormi-
dium floveolarum (MoNT.) GoMm. It was also heard from old farmers by the author
here, that the green coloration of the plough-lands is the sign of good crop.

5. On May 16, 1976, blackish-blue soil stripes were observable on the soil at
the forest brim of T&serdd. This was caused by the Oscillatoria laetevirens (GROU.)
Gowm. and by the Gloeothece membranacea (RABH.) BORN.

6. On September 29, 1976 palm-sized bluish soil surfaces could be detected at
the Eastern border of Tiszaalpar, produced by the Phormidium autumnale (AG.) GOM.
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7. At the same place, on the same date, bluish-green stripes were observable
on humid soil surfaces caused by the mass production of the Phormidium molle
(Kurz.) Gom.

8. On September 29, 1976 grayish-blue patches could be observed on humid
soil surfaces at the border of the peatmarch at Alpar. This was formed by the Sym:-
ploca cartilaginea (MoNT.) GOM.

9. Dark green patches were observable on the plough-land between Tiszaalpar
and Tdserd§ on September 29, 1976. This was produced by the mass production of
the Plamella miniata LEIBL.

10. On September 29, 1976 dark bluish-green soil stripes were found at the
plough-land between Tiszaalpdr and TGserdd, formed by the Phormidium autumnale
(AG.) Gom.

11. On September 29, 1976 wide yellowish-green stripes could be detected at the
plough-land between Tiszaalpdr and Tdserdd, caused by the Coccomixa dispar
SCHMIDLE.

12. Kitchen-garden-like green patches were observable on the soil surface bet-
ween Tiszaalpar and Tdserdd, developed by the Palmella miniata LEBL. Time of
observation: September 29, 1976.

13. At the same date green patches of the soil surface were observable at the
Southern border of Tiszaalpar. This was produced by the Chlorococcum humicolum
(NAEG.) RaBH. The soil was also coloured beneath the surface.

14. At the same place, on the same date, bluish-green soil surface was observable
developed jointly by the Nostoc muscorum Kitz. and the Phormidium foveolarum
(MonT.) Gom.

15. On November 3, 1976 the surface of the plough-land at the T8serd§ Nagyrét
was bluish-green at places caused by the Phormidium molle (KUtz.) Gom. and the
Oscillatoria tenuis AG.

16. On November 3, 1976 the surface of the humid soil at the Southern border
of Tiszaalpar was found to be dark green at an area of about 200 m2. This was caused
by the mass production of the Palmella miniata LEIBL.

17. On February 18, 1977 the cleftly steep loess-wall beside the church at Tisza-
alpir was grayish-green. This kryoproduction was produced by the Hormidium
Sfaccidum A. BR.

18. At the same place, on the same date, more to the South, the frosty surface
of the loess-wall showed dark green stripes caused by the Hormidium flaccidum A. BRr.
and the Chlorella miniata (NAEG.) OLTM.

19. Also on February 18, 1977 blackish-bluish stripes were observable on the
steep loess-wall near the beach at Alpar. The Phormidium foveolarum (MONT.)
GoM., the Phormidium molle (KUtz.) GoM. and the Nostoc muscorum KiUTz. could
be determined in the alga-community.

20. On August 5, 1978 green or bluish-green coloring was found at 12 places
on the clefty clayey-loessy wall of the Alpar backwater. The Hormidium flaccidum
A. BRr. was dominating in every case. Blue algae were rarer.

21. Op the still damp and dark green soil surface of a dried up puddle at the
Western side of the T8serd§ backwater the dark green “soil bloom™ of the Chlamy-
domonas Reinhardi DANG. was wasting away. The cells proportioned to mostly pro-
tococcoidlike smaller units. Date: August 5, 1978.

22. Also on August 5, 1978 green soil surface was found in a length of cc. 10 m
and width of 10—20 cm at the rim of the road at the T&serd§ Nagyrét. This was
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caused by the mass production of the Palmella miniata LEBL. and the Coccomyxa
dispar SCHMIDLE.

23. The soil surface of a dried up puddle at the “cow track™ near the village
Bokros was dark green, formed by the protococcoid forms of a Chlamydomonas
spec. Date: June 1, 1982.

24. On June 26, 1983 the Chlorococcum infusionum (SCHRANK) MENEGH. caused a
palm-sized dark green patch at the sodic meadow near the Téserd§ marsh.

25. At the same site, on the same date, light green patches could be seen. Only
the Coccomyxa dispar SCHMIDLE was determinable from the alga-community.
Dungy patch was observable earlier.

On May 20, 1984 a strikingly large number of soil surfaces showed algal mass
productions at the area of the Alpar basin. These were caused by the followings:

At the area of T8serdd:

26. The Nostoc muscorum (KUt1z.) HARIOT caused bluish-green patches on the
forest-road.

27. The paved bed and wall of the “Spring” was covered completely with black-
ish bluish-green periphyton layer. Such developed algal coating was not observed
earlier here. It was caused by blue algae; the dominating species was the Calothrix
brevissima G. S. WEST.

28. Dark green patches were formed by the Coccomyxa dispar SCHMIDLE at
Nagyrét.

At the environs of Tiszaalpdr:

29. Melted bluish-green soil patches were observed, caused by the Nostoc mus-
corum KuUTz.

30. In a street, the Coccomyxa dispar SCHMIDLE formed large green patches.

31—158. Dark green patches appeared on the steep clefty loess-wall at 28 places
(areas). In these the Hormidium flaccidum A. BRr. was of dominant character.

59—95. At 37 areas of the steep clefty wall blackish bluish-green patches,
stripes were found in which the Nostoc muscorum KU1z. was dominating.

Earlier the followings were written by author regarding the striking colorations
on the clefty embankment of the Alpar backwater (Kiss 1979¢): “At times, the
coloration caused by algal mass production offered particularly picturesque view
at Tiszaalpar on the steep embankment of the backwater at the section falling to
the former village Alpar. On occasions, the 6—8 m high wall surface was almost
vertically coloured green or bluish-black by stripes or patches of several metres.
The animating moisture was provided by the water flowing periodically on the rim
of the cleft. In the development of these mass productions the primary role was
mainly played by the representatives of the Cyanophyta phylum. Elderly farmers
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here, too, spoke of the phenomenon that the occasional sudden animation of these
stripes are generally the indicators of rain or weather tending to rain. The meteorobio-
logical basis of this will be discussed elsewhere”.

The multitude algal colorations now definitely propound this question.

Meteorobiological bases of the algal mass productions of the waters and soils

The productivity in the waters and soils could not have been greater in 1984
than earlier, yet the colorations by mass productions were by far more frequent in
the year 1984. At the Alpar basin a total of 25 water- and 25 soil-colourings appeared
during the course of 6 years prior to 1984, nevertheless, 70 soil- and 10 water-colour-
ings were found during the May of 1984. The soil surfaces and tree trunks showed
greener coloration not only at the area of the Alpar basin, but everywhere. The marks
of these were observed by author at the end of June, 1984 even in Transdanubia.
However, the Spring and early Summer were unusually showery, which automa-
tically turned the attention to the weather when seeking for the causes.

At the Northern border of Pusztafoldvar, in the Summer of 1930 author’s father
called the attention to the old Hungarian folklore about the weather, according to
which the green coloration of the waters indicates the coming of rain or weather
tending to rain. “The water is turning green, rain is coming”, or “The water has
turned green, we’ll be getting some rain” — says the weather regulation. At that time
author only smiled at the “prophecy”, but by next day he began to suspect that the
abundant experiences of sharp-eyed anonyms of centuries or millennia stand in
the background of this regulation — since next day the rain arrived. In the followings
author compared the mass productions of algae with accurate meteorological front-
and air-mass analyses. Author should like to express his sincere thanks here, too,
to the expert Hungarian meteorologists, L. AUiEszkY and Z. Ozoral, for their kind
help. It has been successfully verified that the mass productions of algae are connected
in general outline with cyclonal-depressional phases of the weather. If the trophity
of the water and the physical state of the organism in question is satisfactory, mass
production may appear in such meteorological situation. In such a case mass produc-
tions may occur almost simultaneously in whole country regions. This accumulative
character in a large space is similar to the so-called “weather-sensitivity” phenomena
of man, therefore the algal mass productions could be regarded as the “weather-sen-
sitivity” phenomena of the algae. Only the atmosphere is capable of displaying about
the same effects on the living world of whole regions, by this means practically
“comprehending” whole regions (Kiss 1957a, 1957b).

On the basis of the front- and air-mass analyses author first thought of the alga-
feeding effect of the nitrogenoxids (N,O, NO) (Kiss 1942), as these had been demon-
strated in the descending air flows of the foehn-like weather. Author’s work was pro-
moted by knowledge of KESTNER’s theory which traced the “weather sensitivity”
of man back to the descending air flow of the space before shower front (Bde) and
to the ionization of the foehn wind’s air, resp. (KESTNER 1923, 1931a, 1931b). Here,
only the followings are recalled in respect to author’s first experiments of ionization:
“In the knowledge of the foregoings I performed ionization experiments regarding
the multiplication of a few unicellular green algae on several occasions from the end
of the thirties. The algae proved to be rather sensitive to UV-light” (Kiss 1964).
Accepting the existence of ionizational effects author wrote of the role of the foehn-
wind at flat country as follows: “Therefore, despite the fact that the fronts and flat
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country-foehns are differing atmospheric happenings, they must contain such mete-
oric factors which are of the same effect; i.e. they equally call forth the phenomena
of weather sensitivity. These common factors hould be searched for in the ionization
and electric state of the air, resp.” (Kiss 1964). Our ionization experiments were further
continued in the second half of the sixties and first part of the seventies, mainly with
the phylum species of the Euglenophyta and the Volvocales order. The ionized air
of the sealed glass-cupboard activated the movement of the organisms to a certain
extent, which was also evident in the more intensive flapping of the flagella. The cells
treated in such manner sometimes perished sooner.

It is known from much earlier that at the time of foehn winds the predominance
of the positive ions develops in the atmosphere, and this is by which the so-called
annoying effect of the foehnweather on man is explained. The physiological role of
the atmospheric ionization had been studied in detail by CsuEvszku (1937) on bacteria.
It was PecH (1926) who first emphasized the fact that certain plants necessitate deter-
mined electric space; demanding either positive or negative electric space. In case
they do not obtain this, they fall behind in development and even the harm of parasi-
tes may become enhanced. KRUEGER et al. (1962, 1964) studied the effect of the small
ions in the air with great detail .These authors manifested cc. 50% enhancement of
the growth rate of plants up to a density value of 10,000 ions/cm?®, especially in the
case of barley, oat and lettuce. Inion-deficient air the plants’ metabolism slowed down,
their growth decreased and their vegetative parts fell to withered state (became with-
ered).

The next question is, by what means does the ionized air cause (bring forth)
the phenomena of “weather sensitivity” in man, animals, plants, and in our case,
in the algae producing mass productions. Evidently, each one is “weather sensitive”
according to its own character, thus their phenomena are rather divergent. Never-
theless, the atmospheric ionization finds “target” in every living plasma, to a large
extent in the “leaders” (“managers”) of life ; the enzymes. Question marks are abundant
in this field, but their obliteration promises fundamentally new knowledges. Thus
the general question is: how does aeroionization display effect on the functioning of
the enzymes? The most expedient is to analyse this basic question on the example of a
very important biogenic amine wide-spread in the living-world; the serotonin
5-hydroxy-triptamine (5-HT). It has been known that serotonin is decomposed
by the enzyme monoamine-oxidase (MAQ): oxidating it to indole-acetic acid. The
contradictory effect of the positive and negative air ions on the enzyme monoamine-
oxidase has been demonstrated by KRUEGER with animal experiments. Together
with his co-worker he wrote the followings (KRUEGER and REED 1976): “In 1959
we found, by direct measurement, that negative air ions reduced the amount of free
5-HT normally present in the tracheae of mice and rabbits. When we exposed guinea
pigs to negative ions and collected all the urine, we observed a considerable increment
in the amount of 5-hydroxyindoleacetic acid, an inactive end product of the oxidation
of 5-HT. These data suggested that negative ions lower tissue levels of 5-HT by
accelerating this enzymatic oxidation process. Such a mechanism is consistent with
the evidence of earlier experiments indicating that negative air ions can affect tissue
oxidative reactions. When we exposed tissue homogenates in vitro to large doses of
negative ions the rate of conversion of succinate to fumarate was notably increased.
This demonstrates the ability of negative ions to promote one phase of the aerobic
metabolism of carbohydrates in the Krebs cycle which produces the lionn’s share of
energy for all organisms that use oxygen in respiration. Similarly, treatment of the
reduced form of cytochrome ¢ with negative ions speeded up the formation of the
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-oxidized form. Later it was observed in experiments with plants that air ions increased
the uptake of iron. promoted production of cytochrome and other iron-containing
enzymes, and enhanced oxygen consumption.

Many tissues contain the enzyme monoamine oxidase. Because the chief meta-
bolic rouet for removing serotonin depends on oxidative deamination by monoamine
oxidase, we advanced the hypothesis that small negative ions stimulate while small
positive ions block monoamine oxidase action, thus producing, respectively, a drop
or rise in the concentration of free 5-HT present in certain tissues and eliciting a corres-
ponding physiological response. The probable validity of this hypothesis was estab-
lished in extensive experiments conducted over a period of 16 years, with a gene-
tically uniform strain of mice exposed at ground potential to preselected concen-
trations of small air ions in pollutant-free air under controlled conditions of tempera-
ture and humidity. High concentrations of positive ions raised blood levels of 5-HT,
while high concentrations of negative ions had the opposite effect. We also found
that the brain content of free 5-HT was responsive to the concentrations of air ions
in the air. (In the course of this work, we have performed spectrofluorometric ana-
lyses on more than 12,000 brain and 36,000 blood samples from controls and ion-
treated mice).”

These rather thorough and lengthy experimental results have also been strength-
ened by studies of others, therefore these can be regarded as the general mechanism
of the atmospheric ionic effect. If the negative ion-overload appearing in the free
atmosphere also acts stimulatingly on the enzyme monoamine oxidase, then we also
gain a key for getting closer to the understanding of the algal mass productions and
in general, the secrets of plant production. Serotonin is also known from the flora
(Lycopersicum esculentum, Gossypium hirsutum, Panacolus campanulatus, etc.).
Enzymatically, indole-acetic acid and 5-hydroxy-indole-acetic acid, resp. is formed
from it, i.e. auxin or one of its alterations, in the case of atmospheric negative ion-
overload. Auxin can also be found in algae, its effect is in relationship with the pho-
tosynthetic alimentary form. It has stimulating effect on the cell division of the
green Euglenophyton species, but has no effect on their achromatic cognates. The
formation of auxin, setting out from the triptophan amino acid, may perhaps even
differ according to plant groups. The fact that enzymatically auxin may develop from
serotonin in the case of negative ion-overload, partially explains the relationship be
tween the phenomena of algal mass production and the cyclonal atmospheric conditions,
especially the showery Spring of 1984. The problem range has been investigated by
author for over 50 years, and here we can only refer to the most important stations
in this respect (Kiss 1942, 1950, 1952, 1953, 1955a, 1955b, 1957a, 1957b, 1958a,
1958b, 1959a, 1959b, 1960, 1961, 1964, 1969, 1979a, 1979b). Author’s results proved
to be new, and three objections were set forth to them. Namely:

1. Water coloration “forecasting” change in the weather is unfamiliar in ethno-
graphy. Author’s answer: The following regulation from Veszprém county became
known in 1949: “Rain will arrive by the third day if there is a watery moon (if the
halo of the moon can be seen), the sun sets amidst coluds if the colour of the puddle,
standing water is green” (SULE 1949).

2. Water bloom indicating change of weather is not known from the literature.
For answer, such publications were searched for by author in which the time-point
of the beginning of mass productions was also reported on. Such exact reports
were given by SzABADOs (1936), SEBESTYEN (1934), KoL (1949), 1968, GELEI (1950),
PALIK (1955). These were analysed meteorobiologically and completely verified
the reality of author’s notion.
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3. Why doesn’t an alga culture always signal the change of weather? Answer:
The algae are not instruments which could be handled to preference. Ontogenetic
processes take place in their evolution, and the individual development is a process
taking place only once, being suitable for signalling only one concrete atmospheric
process.

It is also expedient to speak of the relationship between the water bloom of cold
seas and aeroionization, Attempt was also made by author to interpret the vich phyto-
plankton production of polar regions on the base of enhanced aeroionization (Kiss
1979b). It was perhaps DARWIN who first discussed this question (who first wrote
about this question). He wrote the followings in his book about his trip around the
world: “I can mention the remarks of SCORESBY, according to which green water
can constantly be found at certain parts of the polar seas, which are extremely
rich in animals living in surface level”. He wrote of their development as follows:
“... it should be assumed that the organic bodies are produced at certain favourable
places after which the water or wind carry them off (they are carried away by the
water or wind). However, I must admit it is difficult to imagine such a place which
serves as the place of birth of millions and millions of animals and algae: because how
do the initial bodies get to such places?” DARWIN himself also mentions the colora-
tion of sea water in several parts of his book and lists several authors in footnotes,
who spoke of the planktonic coloration of sea water (DARWIN 1951). At the Antarc-
tic Mirnij research establishment BuiNickw, the well-known antartic explorer, carried
out experiments over a period of several years. In a brief report an account is given
of his experiences as follows: “...the ice is practically engorged by the myriads of
tiny, unicellular sea-plants, of which more than one hundred species live and develop
on and under the ice — surviving the most coldest weather, too.” According to his
opinion: “... through the melting of the ice such a nourishing soup is gained by which
numerous simple forms of life can subsist on” (VARHELYI 1975). In Hungary,
BaLoGH (1980) writes on the rich living world of the polar regions in detail. He writ-
es the followings in the chapter entitled “Sea currents”: “A biologist named the
plankton of the sea thin meat soup. This naming is very appropriate, and as the
token of the previous scientific explanation it can also be added that this meat soup
is the thickest in the cool (cold) seas. The Humboldt-current has probably been car-
rying up the plankton alongside the shores of South-America since millions of years”.

The atmospheric ionization is presumably stronger at the polar regions, as here
the particles, protons and electrons arriving from the direction of the sun are less
hindered in penetrating to the lower parts of our atmosphere, and constantly maintain
the considerable ionization of the air there. The great energy zone, the system of
the van Allen-zone or Vernovrings has become known through space-researches.
The cause of this great energy radiation zone is that the magnetic field of our planet
captures and even holds on to the protons and electrons originating from the sun,
being an actual trap for these. This radiation zone extends above the earth surface
confinable by the polar circles on an average from 1000 kilometres height upwards
till heights of several ten thousand kilometres (Nagy 1964). The radiation zone is
practically missing above the areas beyond the polar circles, therefore the particles
can penetrate down to the lower layers of our atmosphere. If at the polar regions it is
also possible that in case of the negative ion-overload of the atmosphere, auxin or its
mentioned alteration may develop enzymatically from serotonin, general in the
living world, then partial explanation is obtained to the development of the rich
algal mass productions at the polar regions, too. Naturally, photoperiodicism may
also be of significance among other factors. If the spaces above the polar regions
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actually function as planet-sized ionizers, then in the more distant future these can
be utilized for the big industrial establishment of organic matter production with
algae. This would contribute to the complete utilization of the biomass and at the
same time would also mean the setting of the polar regions into the production.

Despite the many showers, the Spring and early Summer of 1984 were droughty,
which damaged (was harmful to) our cultivated plants. Nevertheless, the Helianthus
annuus shot up suddenly at places, and the Lycopersicum esculentum, the Armeniaca
vulgaris (Prunus armeniaca) and the Prunus domestica crops were also unusually
high at places. It is presumable that the air-ionizing effect of the weather with light-
nings and showers also played role in this.

We hardly have any knowledge on the effect of air ions on enzymes, thus further
explorations in this regard may contribute much to physiological and ecological
sciences. In any case, it must be considered that from the external conditions not only
the temperature and pH-value have great effect on the enzyme functions, but also
the character and degree of aeroionization.
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Feltiind algatomegprodukciok kialakuldsa a Tisza-volgy
Alpari-medencéje teriiletén

Kiss I.
Tiszakutatdé Munkacsoport, Szeged

Szerzd az algatomegprodukciok kialakuldsanak Iégkori tényezdit tobb mint 50 éven 4t kutatva
azt allapitotta meg, hogy azok az idGjaras ciklonalis-depresszids helyzeteihez kapcsolédnak, s t6bb-
nyire elére jelzik az idGjards megvaltozésat, esd kozeledtét. Hatotényezdként a 1égkori ionizacio
fokozodasara kovetkeztetett. Az Alpéari-medencében példdul 1975—1983-ig 25 esetben talajt és
ugyanennyi vizet szinezé algatomegprodukciot taldlt, 1984. méjus 20-4n pedig 70 talajt szinezé és
10 vizet szinezs algatomegprodukciot észlelt. Ez évben a tavasz szokatlanul zivataros volt, s a légkor
jelent@sen ionizaloddott. Az a tény, hogy a serotonin (5-hidroxi-triptamin=>5-HT) biogén amin-tol
jelent3s negativ aeroionizicié esetén indolecetsav (auxin), vagy annak egyik modosulata képzddik,
részben magyardzza az algatomegprodukciok ciklonalis idGjarashoz vald kapcsolodasat. Ionizécios
hatdsokkal magyardzza szerz8 a sarkvidékek gazdag algatomegprodukcidit is. Itt egyéb tényezdk
kozott a fotoperiodizmus szintén szerepelhet.

3ameTHOe pa3BHTHE BOJOPOCJIEBOi NPOIYKIRE HA TEPPATOPAH NOMHBI THCHI
Anmapckoii KOTI0BHHEI

Krpmm W.
Pabouas rpymma mccirenosarteneit Tuckr, Ceren
Pesrome

Ha npotsoxenmm 1975—1983 romos aBTOp B 25 MecTax AnIapcKoil KOTJIOBHHBI OTMeYall
«UBETEHWE BOOBD U B 25 MecTax — «BeTenue noysbd. Ho B Mae 1984 roa TOMHKO BO BpeMs €IHH~
CTBEHHOTO Bhie3ga Obui0 o6HapyxeHo 70 ciy4yaeB «uBeTCHWs HOYBLED M 10 ClyyaeB «IBETCHHS
BOJBDY. IIpWYMHOM BO3HHKILNETO SIBJIEHWS aBTOP CYMTAET PAHIOKO W OYPHYIO BECHY, TO €CTh KIHMa-
THYECKHE YCIOBHUs. B 3TOM HampaBJIeHWH aBTOP BeAeT Habmronenus 6onpme 50 yret. Ilpm MeTeopo-
JIOTHYECKOM aHam3e OBII0O OOHAPYXEHO, YTO MAaCCOBOE Da3BHUTHE BOJOPOCICH 3aBUCHT OT
LUKIIOHAJBHOM Ienpeccun KIIMMAaTHYECKAX YCIIOBUi. Bonbpnioe 3HaYeHue B 3TOM CBA3M HMEET aTMOC-
deprOE 3neKTpHEYECTBO W aTMOchepHAs MOHU3ALMS, KOTOpasi CTUMYJIUPYET y BOOoOpocieit o6mMeH
BEIIECTB M TEM CaMBIM YCKODPSET MX pPa3MHOXKCHHE. TpHoTaMuHAa MOHOAZMWH-OKCHIA3 3H3HM OK-
cuyeT Ha mHIoNeneT (aykcuH). Kpyrep B cBoux paboTrax mokasall, YTO OTPHLATENbHBIE HOHBI CTH-
MYJIIPYIOT, @ IIOJIOKATEIBHBIE TOPMO3AT BIIHASHHC 3THX 3H3MMOB. VI3BECTHO, ¥TO mpu OypHBIX
KIIMMATHYECKHX YCIIOBHSX HMOHM3ALMS BO3JyXa 3HAYMTENHHO m3MeHsercs. Tor ¢axT, 4To moa
BITMSIHUCM OTPHMLATEIHHOM HMOHW3ALMHA MOXET BO3HHKHYTH ayKCHH, CTHMYJIHPYIOIIWHA pa3BHTHE
BOJOpOCHei, OOBSACHSIET ¥ MacCOBOE pa3MHOXEHHE uX B 1984 romy, BciencTBue OypHBIX KIMMATH-
YECKUX YCIIOBHH.

Masovna produkcija alga na podrucju basena Alpar -
u dolini reke Tise

Kiss I.
IstrazivaCka grupa reke Tise, Szeged

Absract

Autor je u periodu 1975—1983. godine registrovao ukupno 25 pojava ,,svetanja vode” u vodama
basena Alpar, a takodje i 25 pojava masovne produkcije alga na tlu, ,,cvetanje tla”. Takodje je 20.
maja 1984. godine zabeleZio 10 ,,cvetanja vode” i 70 ,,cvetanja tla”.

Autor, uzroénu povezanost izmedju masovne produkcije alga i klime, izu¢ava ve¢ vie od 50
godina. Utvrdio je da se masovna produkcija alga obi¢no javlja u vezi sa ciklonalnim depresivnim
pojavama klime. Ukazao je na elektricitet i jonizaciju vazduha, kao uzrc¢nike ove pcjava. Naime,
poznata je ¢injenica da se razlaganje serotonina (5-hidroksi-triptamin) u biljkama vrfi pcd uticajem
enzima monoamino-oksidaze, koji ga oksidi§e do indol-siréetne kiseline, cdnosno 5-hidrcksi-indol-sir-
¢etne kiseline. Poznata je pojava da se za vreme oluja jonski sastav vazduha ¢esto i zna¢ajno menja.
Cinjenica, da se pri poveéanoj negativnoj jonizaciji vazduha iz serotonina moze javiti indol-siréetna
kiselina, odnosno njegov neki derivat, delom ukazuje na zavisnost mesovne produkcije alga od
ciklonske aktivnosti. Ova uslovljenost je naro¢ito uo¢ljiva u toku prole¢a 1984. godine sa Cestim
olujama. I fotoperiodizam moZe izazvati masovnu produkciju alga.
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Abstract

The results of vegetation dynamic studies performed on cenoses of Nanocyperion nature, stand-
ing close to the Cypero — Juncetum and Dichostylidi — Graphalietum associations can well be
interpreted with the help of the characteristic indicator values. The seasonal changes taking place
in the cenoses are manifested in the decrease of the mean W-value as well as the relief-dependent
development of the N-value. The decrease of the mean W-value of the cenoses is the consequence
of the drying out of the biotope and the accomodation to this. The development of N-values is
explaned by the varying succession types at the higher and lower reliefs.

The general statements of the present paper analyse the conditions of applicability of the char-
acteristic indicator values. The application of the indicator values should be preceded by detailed
preliminary investigations, however, the analysis of the causes of deviations of the indicator values
from literary data makes possible the drawing of conclusions concerning the structural characteris-
tics of the community in certain cases.

The demonstration of the deviations of the indicator value is made possible by statistic mathe-
matical methods, in a given case by the reciprocal averaging ordination technique. The search for
the causes of deviations is aimed at the exclusion of certain factors as possible causes.

Introduction

The Nanocyperion-like cenoses — owing to the fast changes taking place in them
— are particularly suitable for vegetation dynamic studies. It is due to the adaptability
to the short vegetation period that both the settlement and the penetration of foreign
elements, and with this the decomposition of the Nanocyperion associations, take
place rapidly. In our case (and in general) the short vegetation period was ensured
by the long-lasting water-covering. While the slowly changing associations have
to be moved from their relative stability with perturbations originating from drastic
external influence, e.g. selective exstirpation with herbicides (FEKETE—VIRAGH
1982), the river-bed Nanocyperion stands can also be studied under natural conditions
from the viewpoint of vegetation dynamics. They are dynamic enough to be able
demonstrate actual, mathematically evaluable changes within a short time and so
perform quantitative vegetation dynamic studies, even without external influence.
In the case of selective exstirpation populations, population groups fall out of the
system, thus the direction of dislocation and the mode of regression may give rise
to problems. The advantage of the dynamic studying of natural states is that the struc-
ture of the cenoses associations is free from external influence. The results obtained
for the Nanocyperion cenoses may be adapted to slowly changing, perhaps even
economically more important, other communities. In the interest of setting up the
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analogues for adaptation, the changes taking place in the Nanocyperion communities
and the causes of the changes should be described.

The studied area is located in the channel of the Kords river, at a distance of one
kilometre from the barrage at Békésszentandras. The fluctuation of the water level
is particularly great because of the barrage, and this creates favourable conditions
for the development of mud vegetation. This section of the channel at Koros river
has not yet been thoroughly investigated. Studies on areas located closest to this
region include a report on the vegetation at Tiszazug (TIMAR—BODROGKOZY 1959).
The area section where vegetation dynamic studies have been performed is about
100 m2

In general, it could be said that such areas are the most suitable for studies
of this nature, the parts of which are discrete, well separeted from each other, and
there is no specific direction in cenoses belonging to various plots, at the same time
the succeeding plots can be arranged in a continuous row along some continuous
variable, e. g. humidity gradient determined by relief. It can be seen from the map of
the area that these conditions are given with good approach (Fig. 1).

l
|

—
0 1 2 3m

Fig. 1. The studied area on September 6, 1982. The complete area is 250 m2. 100 m? of which is a

section processed in vegetation dynamic studies. The plotted areas are mostly horizontal, divided

from each other by steep berms. The probable cause of the reliefs’ formation is the uneven sinking
taking place due to the effect of the undermining following the landslip of the steep bank

The six plotting areas marked by dotted lines on the map are found at five differ-
ing reliefs. The various plots are separated from each other by steep berms, and
of reliefs being almost horizontal. Therefore, the vegetation on these is of even cover
and composition. The relief-distribution also implies a certain kind of shift in time,
as regarding the main lines similar processes take place at the various reliefs, how-
ever, the divergency of the transformationsis of determinative significance in the ordi-
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nation studies of the stands. The relevés were taken at two times: September 6,
1982, the level lines refer to this date; and October 30. Earlier stands are indicated
by odd numbers. Between the two points of time, the level had dropped consistently
by one metre.

Materials and Methods

The cenologic table gives the relative partial-covering of the species in percentage. The tradi-
tional A—D values are not of acceptable accuracy from viewpoint of the further calculations.
Considerable differences can be experienced in the total covering of the various relevés, thus it is
expedient to use the values referring to 100% in the ordination and classification techniques. Since
the studies firstly tend towards shifts of proportions, these are best emphasized by supplementing
t0 100 %. .

In the cluster analysis, the combination of the similarity values calculated with the Czeka-
NowsKI-index was performed by weighted average method. The CzEKANOWSKI-index is: '

2 21' min {xij, xik}
2 X+ X
1

Sjk=

where S, is the similarity of two — j and k-objects, stands
X;; and X, are the concrete values in j and k stands referring to the adequate, i** attribute;
partial coverings of species.

The ordination of the cenoses was accomplished by the reciprocal averaging method. The
method belongs to the correspondancy analyses, the basis of which is that “the species-scores are
averages of the stand-scores and reciprocally the stand-scores are averages of the species-scores”
(HiLL 1973). Therefore, as the end result of an ordination process the species and the stands also
become ordinated. The joint ordination does not mean logical advantage for either of these. The
causes of the method selection become evident in the second half, as the main advantage of the
method is that, contrary to the PCA-ordination, it gives the “markedly meaningfull’ ordination of
the species, while the ordination of the stands does not give essentially better results. Compared to
other ordination techniques, it could be determined that in the case of reciprocal averaging the end
result of the ordination only depends on the data of the contingence table, while, for example in the
case of polar ordination (PO), the extremity is subjectively determined in the case of FCA various
results are obtained with the application of differing transformations and transformation-combina-
tions (GAUCH—WHITTAKER—WENTWORTH 1977).

The methods applied in the soil proceedings were the following: the determination of the soil
fractions refer to the mechanic composition of the soils, performed by the hydrometric method. The
binding of the soil could be concluded by determining the restriction number of ARANY and the hy
values. The measurings of pH and CaCOj belong to the investigations concerning chemical reaction,
the former was performed with the use of electric pH meter, the latter by calcimetre of SCHLEIBLER.
The humus was determined with dichromatic method with photometric evaluation. The total salt
content of the soil was demonstrated on the basis of measuring the electric conductivity (BALLENEG-
GER-DI GLERIA 1960).

Vegetation of the area

In the beginning, the predominance of the Nanocyperion character-species was
characteristic to the cenoses occuring in the area. These formed the following asso-
ciations:

— Cypero-Juncetum bufonii S0 et CsUROs (27) 44,
— Dichostylidi-Gnaphalietum uliginosi (Horvati¢ 31) So6 et TIMAR 47.

Later, the coverings by the Bidentetea character-species relatively increased, as
the consequence of which certain cenoses transformed into Bidentetea associations:
— Echinochloo-Bidentetum So0 71,

— Polygono-Bidentetum (FELFOLDY 43),
— Dichostylidi-Chenopodietum rubri (TIMAR 47) So6 71
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Owing to the favourable living conditions rapidity is the decisive role in becom-
ing populous, therefore mixed plant associations develop; the different relevés —
especially at the later point of time — can only be identified with various associations
with difficulty.

The changes in the composition of the vegetation are observable on Table 1.

Results

Classification of stands according to species coverings

The most direct manner of comparing the changes experienced in the cenoses
is the classification according to species coverings.

According to the dendrogram of the classification (Fig. 2), the relevés situated
at deeper relief, taken at the earlier date, are well separated, and also well separated
on high similarity level. In their later state the stands show greater similarity to the
higher reliefs’ earlier and each others later state, resp., than to their own earlier state.
This fact shows the fast transformation of the cenoses developing at the areas just
becoming dry. In the case of the cenoses on higher relief, apart from the slighter simi-
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Fig. 2. Dendrogram of the cluster analysis according to species composition. Intensive changes take
place at the lower relief, the changes in species composition slow down at higher relief
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larity, the phenomenon also occured that the stand was the most similar to its on
later state. The changes were less intensive at the higher areas.

The causes of the changes could not be concluded merely on the basis of the
cenoses. Considering Table 1, it could be determined that the process taking place
on the lower relief manifested in the repression of the Nanocyperion elements. The
slower changes of the cenoses found at higher relief are mainly the consequences of
the long-lasting occurence of the Chenopodio-Scleranthea, within this the Bidentetea
species. .

Table 1

SVI\II\I Species Number of stand: 01 02 03 04 05 06 |07 08 09 10 11 12
10 6| Cyperus fuscus 20 217 10 20 4f 11 + 17 + 58 +
10 5| Dichostylis micheliana 36 243 638 +[11 + 9 + 2 +
9 5| Gnaphalium uliginosum 8 5517 6 9) 8+ 3+ 1 5
6 5| Rumex stenophyllus 421 2 7 217] 1 4 4 2
9 6| Veronica anagallis-aquatica 2 314+ 4+ 3 2
7 5| Potentilla supina 5 2 4 1 2
9 6| Polygonum hydropiper 8 + 6
8 4| Rorippa sylvestris 4 9 422 534 8 3 910 6 1
7 6| Plantago major 8 9 9 310 9/ 4 6 91017 4
9 6| Echinochloa crus-galli 2 3 2 2 3 3 1141313 620
2 17| Portulaca oleracea 1+ 3 2
5 8| Amaranthus lividus + 44+ 1 2 7 24+ 3+ 2 3
5 9| Chenopodium album 1 + + 4 4 8 2
7 8| Chenopodium polyspermum + 2 2 3 +
7 9| Chenopodium rubrum 5 2 217 3 412 4 5§ 7+ 2
9 7| Polygonum lapathifolium 2+ 14+ 3 +|1526 3 4+ 3
9 5| Lythrum salicaria 717 7 4 4 31 8 8 710 + 8
8 5| Lythrum virgatum + 1+ +| 3 2 4 3
7 6| Tanacetum vulgare 4 11 3 15+ 4 +
8 5| Agrostis stolonifera + 4 1 + 4+ 6 + 10
9 8| Bidens tripartita 1 14+ 2/ 1 64+ 1+ 15
8 7| Xanthium italicum 2 3+ 8§ 6 1 1 310
10 6| Salix triandra (juv.) 1 A4 + 4+ 4 4 3 +

Total covering (%) l 20 85 20 75 60 95| 30 90 70 85 85 80

Alisma lanceolatum 8 + ; Amaranthus retroflexus 2+, 4+, 10.2, 12.2; Atriplex hastata 2+ ,4+, 8+ ;
Chenopodium chenopodioides 3.3, 4+, 9.1, 10.1; Ch. ficifolium 7.1, 8.1, 9.1, 10.1; Ch. glaucum 9+,
10+ ; Chlorocyperus glomeratus 2+, 4+, 5+, 6+ ; Cirsium arvense 11+, 12.5; Heleochloa alope-
curoides 5+ ; Juncus bufonius 4.1; J. effusus 2.1, 4+ ; Limosella aquatica 2+, 4+ ; Lycopus europaeus
6+, 10+ ; Malva neglecta 10+ ; Matricaria maritima ssp. inodora 2+, 4+, 8+, 10+ ; Oenanthe
aquatica 1+, 2.4, 74, 8+, 10+ ; Ranunculus sceleratus 4.1; Sonchus asper 8+, 10+ ; Typhoides
arundinacea 11.2, 12.5; Urtica dioica 6+, 10+ ; Veronica beccabunga 1.2,2.4,3+,4+.

CIV — Characteristic indicator value

W — Water (Moisture) figure

N — Nitrogen figure

Classification according to the W-characteristic
indicator value

The indicator values determined by ZoLyomr and his co-workers serve as the
base of classification (ZéLyowmr et al. 1967). The cluster analysis is performed accord-
ing to the combined partial covering values of the plant species characterised by
identical indicator value.
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Fig. 3. D:ndrogram of cluster analysis of species groups formed after the combination of speces
with idzntical W-indicator values. The mean indicator values are higher in the groups of the earlier
stands

The stands can be divided into two groups by classification on the basis of indi-
cator value according to water demand, or rather hygrofrequency (Fig. 3).

The groups of stands, as well as their smaller units, can also be characterized
numerically with the average of the mean indicator values reckoned for the stands.
Mean indicator value for one stand:

w.— DWi+DWyt .. +DW, _ = 1
ED
f=1

! D;+Dy+...4+D,

where Wj is the mean indicator value of the j* stand
W, is the indicator value of i*® species
D,; is the weighting of the indicator value of the i*" species on the basis of the dominancy
value
n is the number of species

The cenoses standing mainly of Nanocyperion elements can be well separated:
1, 3,5, 11. Compared to the rest of the groups the average of the mean indicator values
is also essentially higher: 9, 10. Comparing the results of the classification accord-
ing to species covering and W-value, a number of substantial deviations can be
found besides the similarities, referring to the fact that apart from the appearence
of species with less water-demand (less hygrofrequent) and the repression of those
with greater water-demand, other factors also play a role in the transformation of the
cenoses.
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Ordination of stands on the basis of the
covering values of species

Another way of comparing the changes in the characteristic indicator values
and the abundancy-dominancy of the species is the ordination performed on the
basis of the covering values of the species. The search for such a line in the ordination
figure along which the mean indicator values as environmental gradient labels —
belonging to the corresponding stand, arrayed at the foot-end of the perpendicular
projection of the stand — can be ranged in order of a certain direction. (The direc-
tion of the searched straight line does not necessarily correspond to the direction
of the axis.)

The ordination of the cenoses was performed with the reciprocal averaging
technique (HiLL 1973). The results of the ordination can be seen on Fig. 4. It is
observable that the early stands labelled with circles can be found at small axis
values. In contrast to the dendrogram according to species, the 11t relevé is in good
connection with the rest of the earlier stands. The early stands of lower relief and
the 11" relevé are grouped at the rather low values of the 1. axis, and the 7" and
9% from the early relevés at medium values. In the case of the later ones, at least
the axis values is high, one of thus considerable separation is detectable in the situa-
tion of the early and late cenoses, but differentation is also great according to which
axis value is high; this divides the later cenoses into two groups: the 2., 4., 6. are
found at the lower areas of sampling, and the 8., 10., 12. at the higher ones.
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Fig. 4. Reciprocal averaging ordination of the stands. I. early stands of lower relief and stand 11.
11. early stands of higher relief. III. later stands of lower relief. IV. later stands of higher relief
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W-value and the ordination

On the ordination figure, in the bisector of the axis, a straight line (labelled
with W) is drawable, on which perpendiculars from the points representing the
cenoses can be drawn. The foot-ends of the perpendiculars are situated on W-straight
line approximately in the order of the mean W indicator values of the cenoses in
hand (Fig. 5).
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Fig. 5. Connection between W mean indicator values and the ordination I. The average indicator

values characteristic to the object, written to the foot-ends of the perpendiculars falling on the

Wh-straight line from the point representing stand, can put in order along the W-straight line, which
is the principal component

Perfect linearity can not be expected from the situation of the points on the
Wh-straight line, since the giving of the indicator values and the estimation of the
cover are burdened with mistakes, and this influences both the results of the ordina-
tion and the given mean indicator values. Despite this, the situation of the various
indicator value domains can well be circumscribed : the greatest indicator value aver-
ages (9.30—9.04) can be found at the low values of the axis-projection (7.5—22),
the medium ones at the average projection values (24—60), and the low indicator
value averages (7.63—7.98) at the high axis-projection values (70—80).

Not only the actual state of the cenoses, but also the degree of changes can be
concluded from the ordination figure. Dividing the cenoses’ distance of the foot-
ends of the projections perpendicular to the W-straight line by the change in the
calculated mean indicator values, a constant value is obtained with slight dispersion;
besides the differentation of the prominent value (SvAB 1981).
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Table 2

A B A/B £-A/B
1—2 4.12 1.33 3.10 +0.47
3—4 3.24 0.95 3.41 +0.16
5—6 5.61 1.41 3.98 —0.41
7—8 1.00 0.28 3.57 0.00
9—10 2.55 0.67 3.81 —-0.24

11—12 5.48 1.12 (4.89)

x=3.57
%—A/B)
VZ( / ) = 0.34
V= —: = 9.52%
X

A — relative distance on W-straight line

B — difference of mean indicator value between the early and later stands
s — dispersion

V — dispersion coefficient

The relationship between the ordination figure and the indicator values could
be made more expressive by demonstrating the foot-ends’ projection perpendicular
to the axis (W-projection) in the function of the indicator values (Fig. 6).

From the 12 relevés, 10 fall to one straight line with good approach and 2 to
a straight line close to parallel with the former. The two prominent relevés are the
early and later cenoses of the same area. This fact gives rise to certain problems.

It can be seen from the comparison of Fig. 6 and Table 2, that in the 9—10
transitions the dispersion of the values compared to each other of the degrees of
the changes (the change in the mean indicator value and the change readable from
the ordination figure) is a low value, at the same time the changes is attained at
lower level of almost half an indicator value than expectable. It could be determined
on the base of the species’ covering values that there is no such species, the faulty
indicator value of which would be responsible in itself for the lower mean values.

Presuming that the ordination of the 9" and 10" stands was performed at the
place determined by the actual indicator values — this could be decided by a similar
study according to nitrogen-demand, which, however, is not exact — it could be
assumed that in the two stands the selected indicator values are in general lower by
half a unit than the actual W-indicator values. It seems as if the plants of the 9 and
10t relevés are greater water-demand than presumed, by the traditional interpretation
of the indicator values.

On the other hand, it is striking that the values of the perpendicular projections
of the points representing the mentioned stands, falling directly to the 1. axis, fit
well to the drawn straight line in the CIVw-W projection system of co-ordinates.
Moreover, in such way the fit to the N-straight line is also more exact. (cp. point 6).

All these are warnings for the circumspect use of the indicator values. Concern-
ing this, it could be mentioned that in a hyroecological system of greater disinteg-
ration (BODROGKOZY 1982) a definite shift is demonstrable between the W-indicator
values described for various species on the basis of the ELLENBERG-type (Central-
West-European) as well as Hungarian studies (ELLENBERG 1979). Such difference
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Fig. 6. Connection between W mean indicator value and the ordination II. The points representing
the cenoses fall to one straight line, with the exception of one site of plotting. The dispersion coeffi-
cient of the tangents of the straight lines connecting the early and later stands — with the separation
of the prominent value (11—12 stands): 9.76%. The deviation from the dispersion coefficient of
the distance — mean indicator value difference is due to the errors of measuring of the relative dis-
tance in the ordination figure. CIV,, is W mean characteristic indicator value, W projection: the
objects’ projection falling to the axis of the foot-ends of the projections perpendlcu]ar to the W.
The exact values of both can be read from Fig. 5.

>

may also develop within small areas. Regarding large areas, the probable cause of
the indicator value-deviations is the adaptation due to abiotic differences, the cause
of which can be experienced within small areas may also be owing to the role played
by inter-, or intraspecific effects arising between the plant individuals.

Nevertheless, the abiotic factors also have be taken into consideration. Because
of the small distances the differences of the microclimate are negligible, and simila-
rity, the parameters connected with the soil’s economy of water supplies do not show
essential variations. The results of the studies in respect to the soil are observable on
Table 3.

The demonstration of the inter-, or intraspecific competition requires thorough
studying, mainly in connection with niche segregation (FEKETE—PRECSENYI 1976).
The performance of such studies encounters difficulties on Nanocyperion-like asso-
ciations, at least under natural circumstances, due to the low stability.

In a given case the average indicator value deviation most likely arises from
the frequency character of the indicator values. The basic mass of the relevés con-
sidered during the determination of the various species’ — mainly Chenopodio-Scle-
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Table 3

] Soil fraction &
2 £ - . |8 2| =e
= S a g =) = < ) § 5 :\‘; s :m <
3 aRS & 5.0 |8~ & |ga-|&%| & | &
1—2 0—10 30 35 35 1.57 | 7.25 | 3.11 | 0.078 | 1.404| 54
10—20 25 35 40 1.44 | 7.38 | 2.81 | 0.078 | 1.684| 54
20—30 15 41 44 1.30 | 7.30 | 3.41 | 0.080| 1.843| 55
7—8 0—10 18 42 40 1.56 | 7.23 | 3.03 | 0.094| 1.764| 58
10—20 25 35 40 1.62 | 7.28 | 3.11 | 0,094 | 1.731| 58
20—30 21 36 43 180 | 7.38 | 3.20 | 0.092| 1.901| 56
9—10 0—10 21 38 41 1.56 | 7.24 | 2.94 | 0.106| 1.714| 54
10—20 28 32 40 1.28 | 7.32 | 2.94 | 0.090| 1.714| 54
20—30 28 32 40 1.28 | 7.35 | 2.51 | 0.085| 1.689| 53

ranthea elements — indicator values does not represent the section mass of the rele-
vés originating from the Nanocyperion associations. The frequency of the section
mass is maximal at an indicator value differing from that of the basic mass.

Classification according the N characteristic indicator value

On the basis of the deviations of the W characteristic indicator values and
the dendrograms of the cluster analysis according to species coverings, it can be
assumed that the species component-transformation taking place due to the effect
of drier conditions does not explain complately the changes developing in the cenoses,
although this is without doubt the most important. Therefore the studies should be
extended to the further indicator values. Under flood-plain, watercourse conditions
the R-value, the parameter indicating the reaction-tolerance of the plants has no
importance, this is referred to by the large partial covering of the populations in-
different from this point of view. A similar situation can also be determined concern-
ing the T-value, the indicator value referring to temperature demand.

However, classification according to the N characteristic indicator value, i.e
the parameter indicating nitrogen demand, is effective (Fig. 7). The applied N-values
were established with the adequate modification of the values given by S00 (Soé 1964—
80).

The cluster analysis according to the N-value divides the cenoses into two groups.
The stands 1—6 are characteristic of the small ratio of the nitrofrequent species,
stands 7—10 and 12 can be characterized by high mean indicator values. Stand 11
can be contrasted with the rest on low similarity level in the dendrogram. Comparing
the dendrogram prepared according to the N characteristic indicator values, with the
dendrogram prepared according to species coverings, they manifest a similarity of
high degree. The group of less nitrofrequent cenoses are also separated on the dend-
rogram according to species. The separation is only partly explained by the great
similarity in covering of the various species (cp. classification according to W).
Stand 11 shows slight similarity at both places with the rest of the stands. The nit-
rofrequent cenoses also separate during the course of cluster analysis according to
species. It is characteristic that both earlier and later cenoses belong to the various
groups.

39



0.4

05

0.6

0.7 =

081

0.9

[]

3.5 .2 64 9 W=7 12.8. 1
~— —~~
5.54 6.21 594

Fig. 7. Dendrogram of cluster analysis according to species combined on the basis of identical N-

values. The combination does not change significantly the structure of the dendrogram of classi-

fication according to species covering. Besides the general effect caused by drying out, the dendro-

ram of the classification regarding species covering is formed by the differentiating effect of the
appearing nitrofrequent plant species

N-value and the ordination

In the ordination figure, a straight line can be drawn perpendicular to W, along
which the cenoses can be divided into three groups on the basis of the mean N-values
belonging to the various stands (Fig. 8). Elements of these groups correspond to the
results of the classification according to N. The N-values are less exact than the W-
values, thus it cannot be expected that the projections of the foot-ends of the perpen-
diculars falling on the N-line from the objects would give such a well definable
straight line on the axis in the function of the indicator values (cp. point 4). Never-
theless, the separation of the various groups is striking. The first group belongs to
small axis-1 projection of the N-straight line (20—40 intervals), the average of the
mean indicator values belonging here is 5.54. The other large group of the stands
belongs to high projection — value (60—100 intervals), the average here is 6.21.
The 11 stand is found between the two mentioned groups in respect to average
indicator value as well as on the ordination figure.
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Fig. 8. Connection between the N mean indicator values and the ordination. The cenoses’ N mean
indicator values (analogously with the W-value) form groups arranged according to size along
the N-straight line, as second principal component

Conclusions

The changes in the species component ratios of the cenoses reflect the draining
of the area well (Fig. 9). While every earlier stand is found at the higher values of
the W straight line, the later ones shifted towards the lower values. From the view-
point of the appearence of the nitrofrequent species the cenoses can sharply be divided
into two groups. The ratio of the nitrofrequent species hardly changes in those of
lower relief (interior primary succession — change in aspect), intensive nitrofrequent
inflow is manifest into those of higher relief (exterior primary succession — primary
succession taken in the traditional sense). The transitional state is represented by the
7 and 9* stands, it is presumable that an earlier sampling brought closer these
cenoses to the rest of the cenoses taken on September 6.

It can be established that in their early state the cenoses of the studied area
were composed of hygrofrequent, less nitrofrequent, mainly Nanocyperion elements.
Parallel with the progress of the vegetation period and the draining of the area the
hygrofrequent species are repressed, their expansion slows down, thus there is an
increase of species which are more tolerant to drier conditions. On higher relief a
significant percentage of these are nitrofrequent species, mainly Bidentetea elements.
On lower relief the proportion — increase is typical of the non-nitrofrequent, mainly
later appearing, less hygrofrequent Nanocyperion species, the non Bidentetea species
belonging to the Chenopodio-Scleranthea division as well as the species classable
both among the Nanocyperion and Bidentetea association-groups.
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Fig. 9. Interpretation of the transformation of the cenoses in the function of the principal components.
W: the vegetation accomodates to the continuous draining in composition. N: the succession types
of the higher and lower reliefs are divergent
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Vegeticiédinamikai vizsgalatok Nanocyperion jellegii
novénytarsulasokban I.

r ere I3

A felvételek klasszifikacidja és ordindcioja, valamint
a karakterisztikus indikator értékek

1. Baar
Jozsef Attila Tudomanyegyetem, Novénytani Tanszék, Szeged

Nanocyperion jellegli, Cypero-Juncetum és Dichostylidi-Gnaphalietum asszociacidkhoz kozel
4ll6 conozisokon végzett vegeticiddinamikai vizsgilatok eredményei a karakterisztikus indikator-
értékek segitségével jol értelmezhetdk. A condzisokban bekovetkezd szezondlis valtozasok az atlagos
W-érték csokkenésében, valamint az N-érték térszintdl fiiggd alakuldsiban nyilvanulnak meg.
A conozisok 4tlagos W-érték csokkenése a biotdp kiszdradasinak a kovetkezménye, az N-értékek
kialakuldsidt a magasabb és az alacsonyabb térszin szukcessziojanak eltérS tipusa magyarazza.
- A dolgozat altaldnosithato megallapitdsai a karakterisztikus indikatorértékek alkalmazhato-
saganak feltételeit elemzik. Az indikétorértékek alkalmazasat szamos részletre kiterjedd elGvizsgalat-
nak kell megeldznie, viszont az indikatorértékek irodalmi adatoktél vald eltérése okainak elemzése
egyes esetekben lehet6vé teszi a tarsulds strukturdlis sajatossagaira vonatkozd kovetkeztetések levo-
nasat.
Az indikatorérték eltérések kimutatdsa statisztikus matematikai modszerekkel, adott esetben
reciprocal averaging ordinalasi technikdval lehetséges. Az eltérések okainak keresése egyes faktorok-
nak mint lehetséges okoknak kizdrdsira iranyult.

Bererannonno qunaMmyeckoe Hccieq0BaHNe HAJ PACTHTEbHHIMH
coobmecTBavu Nanocyperion L.
PuiioMbl BX KJIacCHOHKANAA H OPJMHALNH, 4 TAKKe OHEHKH XapaKTePHbIX
HX HHIHKATOPOB

Baru U.
VausepcuteT uM. Moxed A., kadenpa 6Gotamuku, Ceren
Pesrome

Pe3ynbTaTel BEreTanMOHHOOWHAMUYECKMX HccienoBanuit Hax Nanocyperion: Cypero-
Juncetum wn  Dichostylidi-Gnaphalietumm cTaHOBATCS XOpPOIIO MOHATHBIMH IPH OLEHKE WX
XapaKTEePHBIX WHIUKATOPOB.

Ce30HHBIE W3MEHEHNST B COOONIECTBAX COKpalleHWe cpemHeil W-uensr, a Tawke M-uensr,
3aBHCAT OT (HOPMHpPOBaHUS pelbeda.

CHIKEHIE cpeniHeil W-LeHBl B cOOOIIecTBax sBISETCS MPUYMHON BHICHIXaHMSI GHOTONA, MpPH-
yeM obpaszoBanue V-IeHOB HAXOOWTCHB 3aBUCHMOCTH OT CYKLIECCHH Ha 60Jiee HU3KOM H BBICOKOM
pensede. )

B ocgoBrOM paGoTa aHANM3UPYET OCHOBHBIE YCIOBHS BO3MOXKHOCTEH HCIIOJIB30BAHHUSA XapaK-
TEPHBIX HHIHKATOPOB.
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Ispitivanje dinamike vegetacije sa karakteristikama
Nanocyperion zajednice I
Klasifikacija i ordinacija uzoraka kao i vrednosti karakteristi¢nih
indikatora

Baar 1.
Katedra za botaniku Univerziteta ,,Jozsef Attila”, Szeged
Abstrakt

Rezultati ispitivanja dinamike vegetacije Cypero-Juncetum i Dichostylidi-Gnaphalietum, asoci-
jacija sa bliskim karakteristikama Nanocyperion zajednici, moguce je uspe¥no vrednovati pomocu
karakteristi¢nih indikatornih osobina. Sezonske promene u zajednicama se javljaju u opadanju
W vrednosti, kao i na promenama N vrednosti u funkciji prostora. Opadanje W vrednosti zajednica
je posledica isuSivanja biotopa. N vrednosti su uslovljene tipovima sukcesija na razli¢itim nivoima.

U radu se analiziraju uslovi primenljivosti uop$tenih konstatacija karakteristiénih indikatora.
Analiza uzoraka odstupanja vrednosti indikatora u odnosu na podatke iz literature, u izvesnim
sludajevima omoguéuje dono¥enje pretpostavki o strukturalnim osobenostima zajednica. Prikaz
odstupanja vrednosti indikatora matematiéko statistiCkim metodama je u datom sluéaju bio mogué
ordinacionim ,,reciprocal averaging” tehni¢kim postupkom. Traganje za uzrocu'na odstupanja je
usmereno ka elimisanju pojedinih faktora, kao mogucih uzro¢nika.
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PHYTOCENOLOGY OF WOLFFIETUM ARRHIZAE MIYAW. ET J.
Tx. 60. ELEMENT CONTENT OF ITS SPECIES COMPONENTS AS
WELL AS SEDIMENT-AND WATER SAMPLES

E. SzALMA and GY. BODROGKOZY

Department of Biology, Gyula Juhdsz Teachers’ Training College, Szeged;
Department of Botany, Attila Jozsef University, Szeged, Hungary

(Received December 20, 1984)
Abstract

At the Hungarian lowlands, at one of the backwaters of the Alpéar basin in the Tisza-valley
the Wolffietum arrhizae plant community is again beginning to spread. At this studied site correla-
tion was demonstrable between the changes in the element contents of the sediment-, water- and
plant samples taken within the association. Apart from studing the element content of the water-
and sediment samples, the element contents of the community’s character species, the Wolffia arrhiza
(water grits) as well as of the species still occurring at this site in relatively large masses — as the
Ceratophyllum demersum, Potamogeton crispus and Stratiotes aloides — were studied by radio-
graphic fluorescence spectrophotometry (RFS). During the course of analysing the element content
of the plant samples it was determined that strongly positive correlation was demonstrable betweens
the Fe—Mn elements (r=0.867), while weakly positive correlation between the Ca—K elements
(r=0.168). Both in the case of Fe—Mn, and Ca—K, the correlation between the element content of
the sediment and vegetation was weakly negative.

Analysing the obtained results with statistical methods, the element contents of the sediment-
water and plant samples were well separable. The mechanism of element-uptale of the certain species
and possibly their element-selectivity were well demonstrable within a cenosis during the course of the
analysis.

Introduction

There is a large amount of literary data on the phytocenology of water mac-
rophyton cenoses. However, the alimentary types, relations and alimentary dynamics
of these species located within communities, the transport processes between sedi-
ment-, water- and vegetation have hardly been dealt with; the literary background
is scanty in this regard. The questions arise that within a community, how and from
where do the certain species take up their nutriment, how does their element trans-
port process develop; as a consequence, what effect(s) do certain biotic and abiotic
factors, have on the development or expansion (spread) of various communities?
The element content analysis of the phytomass of the suspended and submerse
species found in the Wolffietum arrhizae community, as well as of the backwater’s
sediment and water can be regarded as a preliminary step in respect to the processing
as such of the associations of the Tisza-valley belonging to the Lemnetea and Pota-
mogetonetea classes, and their smaller units.

Its cenological relations, place in the cenosystematic order is as follows:
Lemno-Potamea S00 68.

Hydrochari-Lemnetea OBERD. 67.
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Hydrocharietalia RUBEL 33.
Lemnion minoris W. KocH et Tx ex OBERD. 57.
Wolffietum arrhizae MiyAw et J. TX. 60.

The main component of the Wolffietum arrhizae community, the Wolffia arrhiza
(water grits) — as the smallest representative of the macrophyton — is rather wide-
spread regarding its occurence, since in respect to the European spread of this species
being of subtropical origin, it could be found at every lowland-area till the North
latitude 55° and till the 18 °C isotherm line, (FINTA 1979, PRISZTER 1962, S00
1980, BoproGKOZY 1982, etc.). Besides Europe, concerning its spread it can also
be found in certain areas of Africa, North America, South-West-Asia (LANDOLT
1982).

Materials and Methods

Its cenological and the elements’ seasonal studies were started in the years 1983—84 in Alpér
basin of the Central Tisza Valley, in the backwater situated at the border of the village Bokros. Due
to the dry weather the water depth of the 200 m long, 30 m wide bed section did not exceed 60—40 cm.
The water level gradually decreased from July till October. At the studied area the stand’s phytomass
and the backwater’s sediment-and water samples were simultaneously collected in June and October,
1983 and July, September, 1984. Following sample collection the material was analysed in air-dry
state. Methods used for sediment studies: the humus content was determined with bichromate
(KCr, O,) method by photometric evaluation (SzEkELy 1964). The study of the sediment’s physical
state was characterized by the restriction number of ARANY. The measurements concerning chemical
reaction were performed on the basis of conductivity (BALLENEGGER 1957) and by applying pH gauge.

The element content of the semident- and water samples from the phytomass was analysed
with radiographic fluorescence spectrophotometric method (RFS) (BERTALAN 1984); (EMG, RFA,
NZA type 8500).

Results

Cenological characterization of the area

On the basis of the phytocenological sampling of the Wolffietum arrhizae it
could be observed that the stand on the surface of the backwater, which could be
considered as typical, closed at the beginning of June. Besides the Wolffia arrhiza
of dominating character, the species components gaining ground were the Lemna
minor, Lemna trisulca and Spirodella polyrrhiza belonging to the floating reed- grass.
Directly alongshore the Wolffia a. formed clear stands with a total covering quota
of 90—100%. In the initial phase of the Spring and early Summer aspect the indivi-
duals of the Ceratophyllum demersum, Potamogeton crispus, P. pectinatus and Stra-
tiotes aloides were still observable.

The zonation of the various cenoses developing in such manner was well dis-
tinguishable. In the Autumn aspect a vast decrease in the individual number of the
Ceratophyllum, Potamogeton and Stratiotes species was detectable since the spread-
ing of the Wolffia- Lemna and Spirodela species in thick layer on the water surface
created unfavourable light conditions for the submerse plants living in the lower
water layer.

Environmental biological relations

On the basis of the environmental biological relations of the backwater channel
it could be determined that the rather high restriction number of ARANY (93—94)
referred to very fine granular, rather evenly distributed sediment. From the view-
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point of aliment supply the sediment’s organic matter amount was measured as
high (4,13—4,54%) — being characteristic to eutrophized waters. Measured
on the basis of conductivity, the salt dynamic of the bottom could be regarded
as turning into solonchak. The sodium salts — searching for their origin regarding
accumulation in the sediment — presumably came from the cast-ground meadow
circumscribing (surrounding) the backwater’s environs, becoming turning into solo-
netz — on the basis of their vegetation. Seasonal changes were detectable in respect
to the pH values of the sediment and the water sample (Table 1).

Table 1
Humus Total salts  Restriction

% no. of pH

i ARANY
Sediment
sample:

I. (VIIL. 14.) 4,13 0,14 93 6,22

II. (TX. 6.) 4,21 0,14 94 6,32
IIL. (X. 16.) 4,54 0,16 93 7,11
Water
sample:
I. (VIL. 14.) 7,62
II. (X. 16.) 8,25

The analysis of the element content of the sediment — water and plant samples
was carried out with radiographic fluorescence spectrophotometric method (RFS) from
simultaneously collected sediment-water and plant samples. The peaks of the analy-
sed elements Si, P, S, Cl, K, Ca, Ti, Mn, Fe, Sr — deriving from the method — appe-
ared in order of succession with the increase in stimulus. The place of appearance
and height of the various peaks were characteristic of the element and its quantitative

INT.
3 L
x10 535
39679
Fe
= ’ﬂ'
3,480% 3
INT:65380
x10
r 5682 142(;571
SiPscl i

2 4 6 8 10 12 1% 16 KeV
RFA spektrum

Fig. 1. RFS analysis of the sediment sample of Wolffietum arrhizae community. The percental va-

lue of the various elements could be determined from the calibration straight line drawn on the ba-
sis of the measured integral (INT.) value
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Table 2. Rlysis RES analysis of the sediment-, water- and plont samples of the

Wolffietum arrhizae community

K Ca Mn Fe %
Potamogeton crispus (1) 2,1205 3,310 1,500 0,742
Wolffia arrhiza (#)) 2,105 3,385 2,050 1,015
Sediment sample 3) 0,695 3,480 1,020 5,350
Stratiotes aloides 4 3,540 3,380 1,340 0,357
Ceratophyllum demersum (35) 2,280 3,420 1,830 0,695
Water sample I. (VII. 14.) 6) 0,755 8,025 0,830 0,085
Water sample IL. (X. 16.) ©) 0,721 8,035 1,020 0,005
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Fig. 2/A. RFS analysis of the water sample I. taken from Wolffietum arrhizae community. 2/B. RFS
analysis of the water sample II. of Wolffietm arrhizae
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Fig. 3. RFS analysis of the plants Ceratophyllum demersum (A), Wolffia arrhiza (B), Potamogeton
crispus (C) and Stratiotes aloides (D)

data. The study results of the element content of the sediment’s water and vegetation
were the followings. Rather high (5,35%) Fe, and relatively low Mn (1,020%) amount
was measured from the sediment. The appearance of such trend of iron is natural
both in the soil and in the sediment. Besides this the appearance of titanium was only
characteristic of and demonstrable in the sediment, its role in the case of plant ele-
ment transport was not significant. Strontium was measured in minimal amount
in the sediment (Fig. 1).

The seasonal changes of the element content of water samples taken on several
occasions could be followed. Besides outstandingly high Ca-content, high S-content
characterized the element content of the water at the beginning. Later on, from the
occuring elements the sudden increase of chlorine could be detected. Minimal in-
crease could be observed in the case of K and Fe, while decrease in value could be found
for S, Ca and Mn, Sr. Attention was called to As, which appeared in the later water
sample, not being found earlier neither in the sediment, nor in the water (Fig. 2/A, B.)

The summarizing results of the RFS analysis of the elements are comprised in
Table 2, in respect to K, Ca, Mn and Fe.

As the first step of the path leading to the observation of the relations and
development of the vegetation’s element content. The element content analysis. of
the Wolffietum arrhizae community’s species was performed in the case of the Pota-
mogeton crispus, Ceratophyllum demersum, Wolffia arrhiza and the Stratiotes aloides.

According to our results slightly positive correlation (r=0,168) was observable
between the plants in the case of K—Ca, while strongly positive correlation (r=0,867)
could be found for Fe—Mn.

Studying the element content of two plants, the Ceratophyllum demersum and
the Wolffia arrhiza, strong similarity could be observed regarding their values con-
sidering the ratio of K, Ca, Mn, Fe and Sr. From the plants, the Wolffia accumulated
higher amount of Mn and Fe. In the case of Potamogeton crispus lower Ca, Mn
and Fe concentration was measured, as compared to the previous species, while
the maximum of the Sr content measured in the plants was found here. The joint
participation of Ca and Sr in high percentage has been experienced by authors
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earlier, too, in other, also Potamogeton species. During the course of the analysis
of element contents of the Stratiotes aloides the great accumulation of potassium
was striking (3,54 %), while the Fe and Mn values were the lowest here from all the
studied plants.

On the basis of the measurements it could be determined that the plants accu-
mulated potassium, magnum and strontium from the environment, while they re-
pressed the uptake of iron, calcium and chlorine. The correlation between the element
contents of the sediment and vegetation was weakly negative (r=0,194) both in the
case of Fe—Mn and Ca—K (Fig. 3/A, B, C, D).

Tight connection could be found between the development of the sediment’s
water- and plant element content, the development of which connection is natural
(FELFOLDY 1979, HUTCHINSON 1975). The evaluation of the relationships between
these were performed with classification (FEKETE 1981).

As the result of cluster-analysis, on the basis of the dendogram it could be deter-
mined that three separate groups could be distinguished (1 5 2) (3) (6 7). On the
basis of their separable element contents the vegetation (1 5 2 4), the water (6 7) and
the sediment (3). The similarity value was the highest for the water samples taken
at two different periods (0.983). From the viewpoint of similarity value correlation
was found between three plants; Potamogeton crispus (1), Ceratophyllum demersum
(5) (0.959) and Wolffia arrhiza (2) (0,949). The Stratiotes aloides (4) differed from
these with a lower similarity value (0.855), well supporting the assumption that the
element transport of the plants shown on the dendogram (1 5 2) took place from the
water in the case of K, Ca, Fe, and Mn uptake, their similarity values stood the clor
sest to each other. Regarding its similarity valus, the Stratiotes aloides (4) was smalle-

S
05 1

06 T

07 1

08 1
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o LT 1 =

1 5 2 4 3 6 4

Fig. 4. Dendogram of the sediment, water and plant samples of the Wolffietum arrhizae on the
basis of the relationship between element content

. — Potamogeton crispus

. — Wolffia arrhiza

. — Sediment

. — Stratiotes aloides

— Ceratophyllum demersum
. — Water sample I.

. — Water sample II.
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than the previous three plants, indicating that element transport could take place
both from the water and from the sediment, with the help of the root-system.

It could be determined that on the basis of the dendogram the mechanism of
element uptake, and perhaps the element selectivity of the different plant species
can well be separated within a cenosis (Fig. 4).
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A Wolffietum arrhizae Miyaw et J. Tx. 60. fitoconologiaja,
fajkomponenseinek, valamint iiledék- és vizmintdinak elemtartalma

SzarMma E. és BoproGKOZY GY.

Juhasz Gy. Tanarképz6 Féiskola Biologia Tanszék, Szeged
Jozsef A. Tud. Egyetem Novénytani Tanszék, Szeged

Kivonat

A Wolffietum arrhizae tarsulds conologiai és elemek szezondlis vizsgalatait 1983—84. évben
végeztilk Bokros kozség hatdran elteriilé holtdgban. Az tiledék- és vizmintak elemtartalménak vizs-
galatdn tul a tarsulds karakterfajanak Wolffia arrhiza (vizidara), és ezen a termdhelyen el6forduléd
fajok, mint a Ceratophyllum demersum, Potamogeton crispus ¢s Stratiotes aloides elemtartalmanak
vizsgalatat végeztiik el energia diszperziv rontgenfluoreszcencia spektrofotometrids (RFS) eljarassal.
A novénymintidk elemtartalmanak analizise soran megéllapithaté volt, hogy a Fe—Mn elemek k6zott
erdsen pozitiv korrelacio, (r=0,867), mig gyengén pozitiv korreldcié volt kimutathatd Ca—K
elemek kozott, (r=0,168). A novények a kornyezetbél a kdlciumot, mangént és stronciumot akku-
muldljak, mig a vas, kdlium és klor felvételét visszaszoritjak. Statisztikai modszerrel elemezve az
eredményeket, az tiledék-, viz és névényminta elemtartalma egymastol jol elkiilonithet. Egy céno-
zison beliil az egyes fajok elemfelvételi mechanizmusa, esetleg elemszelektivitdsa az analizis sordn
kimutathato volt.
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DHTONEHOJIOTHA COJePKAHAE 3JJeMEHTOB BHIOBHIX KOMIIOHEHTOB,
HOJOHKOB, a Takxe BOAHbIX o0pa3uos Wolffietum arrhizae Miyaw. et J. Tx. 60.

Canma O., bonporkésu .

IemuactutyT uM. FOrac [I., Kadenpa 6uororum, Ceren
Vuusepcurer M. Moxed A., Kadenpa 6oranuku, Cerex

Pesrome

V3yyeHne paCTHTENIHBIX COOOIIECTB M CE30HHBIX 31eMenTOB Wolffietum arrhizae 6puma
npoBeneHbl B 1983—84 romax B crapuue pexu Tuchkl B6m3u cena bokpomr. Kpome u3yyenus D0oJOHKA
¥ BHOOBOTO COCTaBa BOJHBIX PACTEHHI OBUIO IPOBENEHO TAKXKE H3YYCHHE COCTABa ACCOLMALMH
Wolffia arrhiza, a Taxxe Apyrme mpom3pacTtaroume 3paechk pactemus: Ceratophyllum demersum,
Potomageton crispus,. Stratiotes aloides VIccemoBaHHA TPOBOMMUIA IIPH I[OMOINK JHCIEp-
CHOHHOU 3HEpruH, peHTreHodIoopecuernud u cuekrpodoromerpuyeckoro merona (RFS). Ilpu
aHAJM3e PACTHATENbHBIX SJIEMEHTOB YCTAaHOBJIEHO, YTO MEXIy 3jeMeHTamMu Fe—Mu cyunecTByeT
3HauwmTenbHass koppensimus (P=0,867), Goitee CHMIKEHHAs IMMO3UTHBHAS KOPPENSLAS BO3HHKAET
mexay Ca—K snementamu (P=0.168). PacTeHus akKyMyJUPYIOT U3 OKPY>KAIOIIEH CPeIbl Kajlwif,
MaHraH B CTPOHLWM, IPHYEM aKKyMyJISIES JKeNe3a, KaJIbIus KaMHIIETbs KaJIHX.

AHanu3Mpys CTATUCTHYECKHM METOIOM IOJIYYCHHBIE PE3yNbTAThl IPHXOJUM K BBIBOJAM, YTO
coJep KaHue 3JIEMEHTOB IIOIOHKA, BOABI ¥ PACTEHHI OT ce6sl JaleKo OTAENSIOTCS. BHYTpH pacTHTENhb
COJIepP)KaHUE 3JIEMEHTOB IOJOHKA, BOJBI ¥ PAaCTeHHif OT cebs Daneko OTIOENSIOTCA. BHYyTpH pacTh-
TEJNBHBIX COOOIIECTB NPH aHAIM3E XOPOIIO OCBEIIAETCS MEXaHW3M IpHEMa 3JI€MEHTOB OTIENBHBIX
BUIOB, IOXANyHi TAKXe CEIEKIUOHHOCTH 3JIEMEHTOB.

Fitocenologija i sadrzaj elemenata u biljkama, uzorcima vode i
sedimentima zajednice Wolffietum arrhizae Miyaw. et J. Tx. 60.

SzAaLMA E. i BoDROGKOZY GY.

Katedra za biologiju ViSe pedago$ke 8kole ,,Juhasz Gyula”, Szeged
Katedra za botaniku Univerziteta ,,Jozsef Attila”, Szeged

Abstrakt

Ispitivanja cenoti¢kih odnosa i prisustva elemenata u zajednici Wolffietum arrhizae, vr¥ena
su u sezonskom aspektu u toku 1983—84. godine, u mrtvaji na podrudju sela Bokros. Pored utvr-
djivanja prisustva elemenata u uzorcima sedimenata i vode ispitivane zajednice, analiza je izvrSena
i na karakteristi¢noj vrsti ove zajednice Wolffia arrhiza, kao i na ovom biotopu prisutnim vrstama:
Ceratophyllum demersum, Potamogeton crispus i Stratiotes aloides, rentgenfluorescentno-§pektro-
fotomztrijskom mstodom, na bazi disperzije energije. Na osnovu analize uzoraka sadrzine elemenata
u biljkama, utvrdjeno je, da je izmedju elemenata Fe—Mn pozitivna korelacija jaka (»=0,867).
I izmedju elemenata Ca—XK se javlja jo¥ slaba pozitivna korelacija (»=0,168). Biljke iz sreidin
akumuliraju Ca, Mn i St, dok primanje Fe, K, i Cl potiskuju. SadrZaji elemenata, uzorkovanh iz
sedimenata, vode i biljaka, jasno se odvajaju pri statisti¢koj analizi. Pri analizi utvrdjen je mehanizam
selektivnog primanja elemenata od strane pojedinih vrsta date biocenoze.
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HYDROECOLOGY OF THE PLANT COMMUNITIES AT THE
MIDDLE TISZA-VALLEY I. AGROPYRO-RUMICION

GyY. BODROGKOZY
Department of Botany, Attila J6zsef University, Szeged, Hungary
(Received November 30, 1984)

Abstract

From the grazing- and treading-tolerant semi-ruderal Plantaginetea grasslands, the clarifica-
tion of the composition and hydroecological relations of the Agropyro-Rumicion pasture communities
exposed to periodical inundations was firstly the objective, at the area and environs of the prospective
four thousand hectares large Tisza-Alpar Storage Tank belonging to the central region of the Hun-
garian Tisza-valley. During the course of this the species components of 7 associations: Rumici-
Alopecuretum gewiculati, Rorippo sylvestri-Agrostetum, Trifolio fragiferi-Agrostetum stoloniferae,
Lolio-Potentilletum anserinae, Lolio-Alopecuretum pratensis, Rorrippo austriacae-Agropyretum and
the Lolio-Festucetum pseudovinae as well as their units within association were classed among
24 subgroups within 8 hydroecological categories, taking their soilecological relations into conside-
ration. Their diagrams drawn on the basis of thzir total covering quota are suitable for revealing
the relationships. Possibility was also present for comparison with study results from other areas

Introduction

The nitrophilous ruderal vegetation stands of the treading-and grazing-tolerant
Plantaginetea (TX. et PRsG. 50) grouped into the cenosystematic unit have long since
been the scenes of phytocenological, synecological studies throughout Europe:
TUxEN und PREISING (1942, 1950), TUxEN (1950, 1970), OBERDORFER (1954), ELLEN-
BERG (1963), GUTTE (1966), SissINGH (1969), MULLER und GORrs (1969), PHILIPPI
(1971), EHRENDOREFER (1973), BORNKAMM (1974), LOHMEYER (1975), GUTTE und HiL-
BIG (1975) and others. The Agrostietalia OBERD. et al. 67: Agropyro-Rumicion
NORDHAG. 40 pasture communities among river-bed, littoral and other humid site
relations are known all over Europe (MULLER 1961, ELLENBERG 1963, KRIPPELOVA
1969, MARKOVIC 1969, 1973, 1978).

In the Hungarian relation FELFOLDY (1942) excelled in the comparative succes-
sion analysis of the humid-soiled grasses at the Great Hungarian Plain: Debrecen
and Transdanubia, resp.: M6r, Tihany; UBrizsy (1950), mainly the river-bed grasses
at the Kords regions. From territories falling closer to the area studied by us, the
reports of RAPAICS (1927) from the Maros—Tisza and Ko6ros valleys are of value for
us. Later on reports were published by UisvArosr (1940), TiMAR (1947, 1950), TIMAR
and BODROGKOZY (1959), in the recent years by BODROGKOZY (1982) from the Mar-
tély Environmental Protection Area alongside the Tisza river, by BAGI and BODROG-
K0zY (1984) and BaGr (1985) from the K6ros-valley. In respect to the Danube basin, the
relevant results of KARPATI—V. KARPATI (1963, 1965) gave good comparative ground.
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The present studies expanded to the Tiszaalpdr-basin located North to Csongrad,
the dead channels in the environs and the periodically inundated pastures along the
banks of the living river. The majority of the basin is taken up by the planned four
thousand hectares large Alpar Storage Tank, receiving about 150 million m? of water.
The inflow of the Danube—Tisza main canal is also planned here, which will consider-
ably contribute to the ensured water supply of the Storage Tank. Therefore, the explo-
ration and recording of the basin’s biocenoses could not be postponed.

The developed site relations here are extremely manifold. The Northern section
of the Basin belongs to the Kiskunsag National Park, and is given variety by fenwoods,
marsh-meadows and plough lands. However, the middle, Tiszaalpar section is irri-
gation-like meadow ground and at the same time the Southern area in the region of
the village Bokros has meadow ground of slightly alkalinizing sub-soil. Although
the river-bed of the Tisza has so far been blocked up by dam of temporary character,
the Basin served as a relief waterreservoir on occasions of critically high water level.
Complex studies on the area’s ecosystems and environmental-biological, firstly hyd-
rological hydrobiological relations have been performed regularly in seasonal dyna-
mic regard as well since 1982. Prior to this, similar complex studies were carried out
in the long run with the same objective at the Martély Environment Protection Area
of the Tisza. Reports on the study results in this regard appeared in Volume XVII.
(1982) of the Tiscia.

Materials and Methods

During the course of the biogeocenological studies at the Tiszaalpadr Basin and its environs,
investigations were conducted between 1982—1984 on the semi-ruderal communities recruited from
species components well enduring treading and grazing, exposed to periodical inundations by the
river; thus covered by water for longer-shorter periods. The main task was the clarification of the
cenological-, soil and hydroecological relations, resp., of their phytocenoses found at this area.
In the course of the cenosystematic analysis of their cenological relations their character- and diffe-
rential species were also defined. Their curve of moisture demand was also drawn in the interest
of both the more detailed determination of the moisture demand of the species components of
the various pasture communities and the definition of their classification into sub-groups within the
different hydroecological categories. On the figures, the farther the minimum point(s) of the curve
are from each other and the more categories they comprise, the wider the adaptability is of the rele-
vant species and species group, resp. As a consequence their culmination point (s) also show low
percental values. The “F’’ value appearing in the flora handbook of So6 as well as the “W?* value
determined by ZOLyowmr et al. (1967) are also indicated in the Tables referring to the various associa-
tions. The data of covering quotas appear on the basis of the averages of 5-5 recordings.

For the generalization of the regularities revealed at our area the comparative analysis and
graphic representation of the data referring to the Agropyro-Rumicion communities reported from
alongside the Danube and the Sava were also achieved. Since the moisture demand of the various
plant species is in tight connection with the physical and chemical composition of their soil, the soil
profile explorations and laboratory analyses of the various associations were continued at the Tisza-
alpar Basin, too. During this course six soil fractions could be distinguished using hydrometric
method. For determining the moisture supply of the explored soil profiles, parallel with the defini-
tion of the weight-percentage of the humid and dry soils, the value of the litre water/dm? soil could
also be concluded with the help of the undisturbed sample. At the studied area the accumulation
of sodium salts in different layers of the soil had to be taken into consideration at places, too. Their
amount could be determined on the basis of their electric conductivity. Their percental value, as
well as the amount of CaCOj, and organic matter content were also specified. Just as in the case of
the previous reports, it was expedient to draw complex diagrams for the sake of the complex lucidity
of the obtained study results.
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Discussion

The cenosystematic order of the treaded and grazed humidsoiled grass commu-
nities processed at the middle section of the Tisza-valley, compiled on the basis of
the Soo-system:

AGROPYRO-RUMICION NorpH. 40.

l. Rumici — Alopecuretum geniculati Tx. (37) 50

(Syn.: Ranunculus repens — Alopecurus geniculatus ass. Tx. 37
Rumex crispus — Alopecurus geniculatus ass. Tx. (37) 50
Alopecuretum aequalis So6 47)

— — alopecuretosum geniculati (typicum)
— — echinochloétosum
— — agrostetosum stoloniferae

2. Rorippo sylvestris — Agrostetum stoloniferae (Moor 58) OBERD. et
TH. MULL. 61

(Syn.: Rorippo (sylvestris) — Agrostetum albae (MOOR. 58) OBERD. et TH MULL. 61)

— — agrostetosum stoloniferae
— — rorippetosum sylvestris (typicum)
— — — Mentha pulegium fac.

3. Trifolio fragiferi — Agrostetum stoloniferae MARK. 73
(Syn.: Trifolio — Agrostetum stoloniferae MARK. 73)

— — potentilletosum anserinae

— — — Heleochloa schoenoides fac.

— — agrostetosum stoloniferae

— — trifolietosum fragiferi (typicum) MARK. 73
— — trifolietosum repentis

4. Lolio — Potentilletum anserinae KNAPP 46

(Syn.: Potentilla anserina ass. RAPCS. 27
Potentilletum anserinae FELF. 42
Juncus bufonius — Potentilla anserina ass. FELF. 42
Lolietum perennis plantaginosum UBR. 49)

— — potentilletosum anserinae
— — trifolietosum fragiferi
— — lolietosum (typicum)

— — poétosum angustifoliae

5. Lolio — Alopecuretum pratensis BODRK. 62

(Syn.: Alopecuretum pratensis)

— — agrostetosum stoloniferae

— — plantaginetosum lanceolati
— — — Plantago major fac.

— — lolietosum perennis (typicum)
— — cynodonetosum
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6. Rorippo austriacae — Agropyretum repentis (TM. 46) Tx. 50

— — agrostetosum stoloniferae
— — heleochloétosum alopecuroidis
— — rorippetosum austriacae

7. Lolio — Festucetum pseudovinae nom. nov.

— — lolietosum perennis
— — plantaginetosum lanceolati
— — festucetosum pseudovinae

Characteristics, biogeocenological and hydroecological
relations of the studied pasture communities

1. Rumici — Alopecuretum geniculati Tx. (37) 50

Occurence. It is of zonal appearance at the deeper reaches alongside the river
and backwater at the Tiszaalpar Basin. At the Southern section of the Basin, how-
ever, at the area of the village Bokros, it showed mosaic-like arrangement along the
stagnant-watered dips of flood remains. It is not a frequent pasture community.

Cenological relations. It is of similar species composition as those found
alongside the Hungarian Middle-Danube I. KARPATI and VERA KARPATI (1963)
and as can be concluded from the description of the stands found along the Sava in
Yugoslavia (MARKOVIC 1978).

1.1. Ru.—A. g. alopecuretosum geniculati(typicum)

The species forms the cenogeni systematic unit within this association at the basin-
-like dips filled with long-standing stagnant water, which are located further from the
river and backwaters. Its differential species are the Rorippa amphibia, Elatine
triandra, Alopecurus geniculatus, Ranunculus sardous, Xanthium italicum. Its stands
are somewhat similar to the grass stands of the so-called saved flood solonetz irri-
gation ground dips found farth erat the Tisza-valley; for the Alopecurus geniculatus
of dominant character also endures well the presence of sodium salts under humid
site conditions. It is charactristic of its cenological relations that in the initial sta-
ge of its frequently short vegetation period mainly annual old species, then apart
from the denominator, the Agrostis stolonifera became of more significant covering
quota. The Rorippa sylvestris which too, can be regarded as Agropyro-Rumicion
species, also increased, practically forming a transition towards the next 2 associati-
ons (Table 1.1).

Hydroecology

On the basis of their total covering quota the dominant species are the hydato-
helophyton. The culmination - point of their drawn curve appeared at hhg2.
With the late Summer expansion of the Rorippa sylvestris and with the association
of the Ranunculus repens and R. sardous the total value of the hg2 species is also
significant (Figs. 1, 3). Comparing it with the data originating from the Sava-valley,
it shows similarity to the Ru. —A. g. trifolietosum described at that area (Fig. 2).

1.2. Ru.—A. g. echinochloétosum

This appeared under similar ecological conditions as were for the development
of the previous species described under 1.1. Its development can be attributed as the
consequence of the more enhanced devastating effect of the more intensive treading
of the grazing cattle herds. In the cracks of the broken up grass cover cut by the
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drawn on the basis of the data reported by MArRKoVIC from the Sava-valley
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treads Nanocyperion as well as Bidention species also multiplied besides the Echi-
nochloa crus-galli of wide ecological adaptability.

Differential species

Gnaphalium uliginosum, Eleocharis acicularis, Bidens tripartita, Potentilla supina.

Hydroecology

Compared to the general view of the Rumici-Alopecuretum the quota of the
hhel and hhe3 sub-groups of the hydato-helophyton showed deviation. Regarding
the distribution of its species components it showed consistently downward tendency
towards the hygro-mesophytons.

1.3. Ru.—A.g. agrostetosum stoloniferae

Spreading :

In respect to its development it firstly appeared at the intensively grazed littoral
zone of the Basin’s backwaters. It most frequently developed through the degradation
of the Caricetum vulpinae and the Agrostio- Alopecuretum, but at a somewhat higher
relief than the previous two sub-associations. By this means it formed the third zone
within the association.

Cenological relations

From cenosystematic point of view the Molinio-Juncetea, Molinietalia, in sligh-
ter degree the representatives of Molinio-Arrhenatherea dominated and played role,
resp., in its stands, besides the Agropyro-Rumicion species.

Differential species

Carex vulpina, Gratiola officinalis, Alopecurus pratensis

Hydroecology

The helo-hygrophyton continue to be the dominant species. The Alopecurus
geniculatus and the Gratiola officinalis belonging to the hhg2 sub-group have outstand-
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Fig. 3. The curves of the same association prepared on the basis of its three subassociations found
at the Middle Tisza flood-plain, and their averages ; taking into consideration their species number
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ing total covering quota. From the hhg3-s, with the increasing closure of the deno-
minator of the unit within the association — the Agrostis stolonifera —, the ephemeral
species are squeezed out from its stands: by which means it practically showed a
transition towards the Rorippo-Agrostetum claiming almost the same moisture de-
mands (Fig. 3).

Soil ecology

Concerning its physical composition its siltable fraction reached 65 per cent,
thus it can be regarded as considerably hard irrigation-like meadow soil. Its mois-
ture supply is favourable. In the Spring aspect 0,45 1 water content per dm? soil was
measurable in the root zone. The water seepage into the deeper layers of its soil
profile is moderated by its fine matter colloid reaching even 50%. Despite the inten-
sive grazing this Agrostis-varietal grass stand produced such a phytomass that the
annual disintegration of this resulted a near to medium organic matter accumulation
in the root zone. The accumulation of the harmful salts is not even considerable in
the B-level. Further details in this respect are shown in Fig. 4.
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Fig. 4. Complex diagram showing the study results of the soil profile of the Ru.-Al. agrostetosum
on May 20, 1980 at the limits of the village Bokros

2. Rorippo sylvestris — Agrostetum stoloniferae
(MoOOR 58) OBERD. et MULL. 61

If we wish to get an overall view of the zonation system and succesion course
of the Agropyro-Rumicion at the Middle Tisza-valley, then its pasture communities
form the II. zone. It most frequently developed near the banks of the backwaters
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Table 1. Rumici — Alopecuretum geniculati

1. alopecuretosum geniculati (typicum) 2. echinochloétosum 3. agrostetosum stoloniferae

F ’ w | Subassociation: ' 1 } 2 ‘ 3
Hydato-helophyta:
hhel
5 11 | Oenanthe aquatica (Phragmitetea)
4—5 . Glyceria fluitans ssp. poiformis (Beckmannion)
Helophyton:
he 1
4—5 10 | Rorippa amphibia (Phragmitetea)
Helo-hygrophyta:
hhg 1
3—4 9 | Gnaphalium uliginosum (Nanocyperion)
4—5 10 | Eleocharis acicularis (Nanocyperion)
3—4 8 | Lysimachia nummularia (Molinio-Juncetea)
4 9 Carex vulpina (Molinio-Juncetea)
4—5 10 | Eleocharis palustris (Molinio-Juncetea)
hhg 2
4 9 | Alopecurus geniculatus (Puccinellietalia)
4—5 - | Elatine triandra (Nanocyperion) | |
4 2 | Gratiola officinalis (Molinietalia)
hhg 3.
3 8 | Agrostis stolonifera (Agr.-Rumicion) B sl )
3—4 9 | Bidens tripartita (Bidentetea)
5 7 | Potentilla supina (Nanocyperetalia)
4—7 - | Epilobium tetragonum (Alopecurion pratensis) | ...
3—4 9 | Echinochloa crus-galli (Chenopodio-Scleranthea) e o)
Hygrophyta:
hg 1
3—4 7 Carex hirta (Molinio-Arrhenatherea)
4 8 | Mentha pulegium (Agropyro-Rumicion)
hg 2
3—4 8 | Rorippa sylvestris (Agropyro-Rumicion) s ]
4—5 8 Ranunculus repens (Molinio-Arrhenatherea)
4—5 8 Ranunculus sardous (Agropyro-Rumicion)
g
3—4 9 Polygonum hydropiper (Bidentetea)
Hygro-mesophyta:
hgm 1
2283 7 | Plantago major ssp. intermedia (Plantaginetea)
2—4 3 Cerastium dubium (Festuco-Puccinellietea)
3 8 | Alopecurus pratensis (Molinio-Arrhenatherea)
2—3 5 Rumex crispus (Agropyro-Rumicion)
hgm 2,3
3 . Xanthium italicum (Bidentetea)
4—5 8 | Rorippa austriaca (Agropyro-Rumicion) [ [ |
Mesophyta:
m 1
0 5 | Trifolium repens (Molinio-Arrhenatherea)
0 4 | Lotus corniculatus (Molinio-Arrhenatherea)
3—4 6 | Inula britannica (Plantaginetea) |
Symbols (Table 1—7): D value
e 0,5—1% —_—5—15%
. 1—5% Bl 15—25%

or in the dips of the flood-plain, following the subsidence of the floods. It often show
wed transition towards the previous association.

Comparing the results of KArRPATI et al. (Figs. 6 and 7) from the Middle-Danu-
be and MARKOVIC, resp., from the Yugoslavian Sava-valley with the results from
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the pastures at the Middle Tisza-valley, many similarities are demonstrable (Fig. 8.)
At our area in the Tiszaalpar Basin the influence of the periodical, variant, often long-
lasting Tisza floods is of further species-selecting effect.

Analysing the association-composition of the Rorippo-Agrostetum three units
within association could be distinguished: the Agrostis stolonifera and the Rorippa
sylvestris subassociations as well as the Mentha pulegium facies. Apart from their
divergence of species composition these can also well be separated in respect to their
site relations.

As a general hydroecological characteristic, it could also be determined that the
pasture stands of the Danube- and Savavalleys as well as alongside the Tisza river,
all belonged to the helo-hydrophyton category. Nevertheless, while the culmination
point of the curves for the Rumici-Alopecuretum was found in the hhg2 sub-group
in the case of this association it was found in the hhg3 sub-group reflecting slightly
drier moisture demand. The highest percental values appeared on the diagram drawn
on the base of the table compiled by Markovi¢ (Fig. 7).
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subassociations found at the Savavalley
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2.1. R.s.—A.s. agrostetosum

Occurence

This species developed either above the zone of the previous 1. association, or
directly at the somewhat higher riverside sector of the backwaters. It was more fre-
quent at the latter.

Differential species

The cenosis compiled on the basis of 10 recordings, forming the 1. column of
Table 2 is segregated by the following species: Butomus umbellatus, Alisma lanceola-
tum, Eleocharis palustris.

Hydroecology

Even hydato-helophyton and helophyton species — like the Phragmitetea —
were capable of survival at the grasses near the riverside. It could be concluded from
this that this subassociation developed from various Magnocaricion associations
prior to the water regulation of the Basin, as the consequence of devastating effects.
Accordingly, the Carex melanostachya of hhg2 character could be regarded as a
relic species. Regarding their total dovering quota the dominant species components
were the Molinio-Arrhenatherea from the hhg3 sub-group as well as the Agrostion
representative Agrostis stolonifera and the Rorippa sylvestris.

65



From the hygrophyton components the Potentilla reptans playing leading role
is more significant not only here, but also in units within other associations. From
the hygro-mesophytons only the Polygonum amphibium var. terrestris and the
Alopecurus pratensis from the hgml sub-group, having wider adaptability were ca-
pable of enduring the moisture conditions dominating here.

2.2. R.s.—A.s. rorippetosum sylvestris (typicum)

Occurence

This species occupied the 2. zone within the association’s area of spreading. It

came on dry ground sooner than the 2.1. after the subsiding floods, and even grazing
starts earlier.

Cenological relations

From cenosystematic viewpoint the Agropyro-Rumicion elements are dominant,
beside which the Molinio-Arrhenatherea, Molinietalia species had greater signi-
ficance.

Differential species

Trifolium fragiferum, Rorippa austriaca, R. austriaca x sylvestris

Hydroecology

The hydato-helophyton representatives did not have time to develop, thus here,
too, the helo-hygrophytons became dominant, mainly those of the hhg3 sub-group.
However, the covering quota of the Agrostis stolonifera decreased. At the same time
the hygro-mesophytons, first of all the hgml species obtained role. In the zone having
habitat somewhat drier than the 2.1., however, certain mesophytons also came into
prominence besides some hgm3 species, like the Rorippa austriaca, Polygonum lapat-
hifolium (Table 2/2).

2.2. —— Mentha pulegium facies

At the sections of the Rorippo-Agrostetum reaching dry ground the soonest,
mostly quantitative differences appeared. Nevertheless, it should be noted that cer-
tain Molinio-Juncetea representatives could not find their essential conditions.
The considerable decrease in species number is detectable on Table 2/3 prepared on
the basis of the 5 recordings; in comparison with the other two Tables.

These pastures show similarity to the Artemisia vulgaris subassociation of the
association along the Drava reported by MARKOVIC.

Table 2. Rorippo sylvestris — Agrostetum stoloniferae
1. agrostetosum stoloniferae, 2. rorippetosum sylvestris (typicum), 3. Mentha pulegium fac

F | W | Subassociation: | 1 ‘ 2 3
Hydato-helophyta:
hhe 3
5 10 | Butomus umbellatus (Phragmitetea)
5 10 | Alisma lanceolatum (Phragmitetea)
4—5 10 | Iris pseudacorus (Phragmitetea)
Helophyton:
he 1

4—5 10 Rorippa amphibia (Phragmitetea)
Helo-hygrophyta:

hhg 1
4—5 10 Eleocharis palustris (Molinio-Juncetea)
3—4 8 Lysimachia nummularia (Molinio-Juncetea)
hhg 2
4 . Carex melanostachya (Caricion gracilis)
4—5 7 | Potentilla anserina (Plantaginetea)




F | W I Subassociation: \ il } 2 | 3

hhg 3
3 8 | Agrostis stolonifera (Molinio-Arrhenatherea) Recpasallesame:|
3—4 9 | Bidens tripartita (Bidentetea)
4 7 | Leucojum aestivum (Salicion albae) |
Hygrophyta:
_ hg 1,2
3—4 . Rorippa sylvestris (Agrostion)
4 8 Mentha pulegium (Agropyro-Rumicion)
3 . Rumex obtusifolius ssp. transiens (Calystegion) | ... |.......
3—4 6 | Potentilla reptans (Molinio-Arrhenatherea) R
4—5 8 Ranunculus sardous (Agropyro-Rumicion)
3—4 9 | Echinochloa crus-galli (Chenopodio-Scleranthea) | i
Hygro-mesophyta:
hgm 1
3—5 8 | Polygonum amphibium var. terrestris (Agropyro-Rumicion)
3 8 Alopecurus pratensis (Molinio-Arrhenatherea) | .
3—4 7 Trifolium fragiferum (Festuco-Puccinellietalia)
3—4 8 | Galega officinalis (Molinietalia)
hgm 3
4—5 8 Rorippa austriaca (Agropyro-Rumicion)
4—S5 8 Rorippa austriaca x sylvestris (Agropyro-Rumucion)
3—4 9 | Polygonum lapathifolium (Bidentetalia)
Mesophyta:
m 1
2—3 ) Taraxacum officinale (Molinio-Arrhenatherea) et o
3—4 6 Inula britannica (Plantaginetea) [
Hydroecology

From the viewpoint of moisture demand it showed variation from the 2.1. and
the 2.2. in that the place of the hhgl and hhg2 was filled by the expansion of the
Inula britannica and the Taraxacum officinale m1 species. Further details are shown
in column 3 of Table 2; Fig. 9 demonstrates the soil relations.

3. Trifolio fragiferi — Agrostetum stoloniferae MARK. 78

A pasture community developing at the Tiszaalpar Basin in the case of varying soil
conditions from flat meadow ground to irrigation-like meadow grounds, but on
identical biogenic effect. Till now it was mostly known from the Sava-valley (MAR-
KOVIC 1978) (Fig. 12), it is of frequent occurrence at the Hungarian Tisza-valley, too.
At our area, we were successful in clarifying both its cenological as well as environ-
mental biological relations. By means of analysing its pasture stands well separable
units within association can be distinguished.

3.1. T.f—A.s. potentilletosum anserinae

Spreading

It can firstly be found at meadow- and irrigation-like meadow grounds being
considerably hard, thus having high siltable fraction. Its expansion was the most
frequent at the fresh grounds of the Tisza flood-plain’s basin-like dips eroded by
inundations.

Cenological relations

Mostly Agropyro-Rumicion and Molinio-Arrhenatherea species, resp., are
dominating. Examples for the former are the Potentilla anserina and the Trifolium fra-
giferum; and the Carex hirta, Potentilla reptans, Trifolium repens for the latter.
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Differential species
Potentilla anserina, Mentha aquatica, Vicia cracca, Juncus atratus.

Hydroecology

From the viewpoint of water demand the species components of the subassocia-
tion show transition towards the Rorippo-Agrostetum. The covering quota of the
helo-hygrophytons is significant, namely the hhg2 Potentilla anserina and the hhg3
Agrostis stolonifera. However, from the viewpoint of both species number and cove-
ring quota, those belonging to the hygrophyton category came into the foreground.
Accordingly, the hgl Carex hirta and the hg2 Potentilla reptans are worthy of note.
The mesophytons had only appeared in blades (Fig. 11). Further details are found

in Table 3.

3.1.1. — — Heleochloa schoenoides fac.

The moderately sodium salt-tolerant Heleochloa schoenoides regarded as a
Cyperio-Spergularion species, as well as the Bidens tripartita-as Bidentetea represen-
tative, frequently appeared and multiplied at the stagnant water sections of the
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Fig. 10. Diagram representing the moisture demand of the more important species components of
the Trifolio-Agrostetum

Potentilla anserina stands. Both belong to the hhg3 sub-group of the hydato-helop-
hyton category.

3.2. T.f.—A.s. agrostetosum stoloniferae

Similarly to the previous ones, its stands appeared at the zone of deeper relief.
At our area these are meadows which have become degraded after the drainage of
the earlier marshmeadows found at the Western part of the Basin, in the neighbour-
hood of the village Alpar. Their marsh-ground has turned into flat meadow ground
through the oxidation of rapid course. Their organic matter content in the A-level
has reached 6% even nowadays. Although the sodium salts could be demonstrated,
their amount was not found to surpass the lowest level (0,01%) of the alkalinity
degree even in the root zone. Its water supply was favourable in the Summer aspect,
too, despite the high stagnant water content of its segment (Fig. 13).

Differential species
Lythrum virgatum, Lotus tenuis, Lysimachia vulgaris,

Cenological relations
The high covering quota of the Agrostis stolonifera, Xanthium italicum, Trifolium
repens, T. fragiferum is characteristic (Table 3.3).

Hydroecology

The distribution of the species components from the viewpoint of moisture
demand is similar to those reported in the case of 3.1. Accordingly, the total covering
quota of the helohygrophyton species, mainly the high percental value of the hhg3
Agrostis stolonifera showed similarity to that of the hygro-mesophytons. In the case
of the latter the Trifolium fragiferum of the hgml sub-group continues to play the
leading role. The Xanthium italicum of the hg2 sub-group, which could be regarded
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Fig. 11. Hydroecological curves of the three subassociations of the 7r.-4gr. drawn on the basis of
their data from the Middle Tisza-valley

as a Bidentetalia species, became systematically inhabited into the grass stands pouc-
hed up by the animals during grazing (Fig. 11).

The previously discussed three units within association of the Trifolio fragiferi-
Agrostetum occupied the more humid zone-section, where these do not have to reckon
with scarcity of water even in the Summer aspect.

3.3. T.f—A.s. trifolietosum fragiferi (typicum)

Occurrence

It most often develops at hard irrigation-meadow grounds of massive structure,
with colloid-like fine granular fraction reaching 50 %. Its zone is the pasture community
located within the expansion of the association, one degree higher than the previous
3.2. The treading prints of the animals doing harm in its confined stands were rapidly
covered up by the expansion of the Agrostis.

Differential species: Rumex crispus, Daucus carota, Plantago major ssp.
intermedia.

Cenological relations

From cenosystematic viewpoint it is similar to the previous species with the
difference that Chenopodietea and Festuco-Bromea representatives may also appear.
The leading role was played by the Trifolium fragiferum which can be regarded as
an Agropyro-Rumicion species. This could be determined on the basis of the pro-
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Table 3. Trifolio fragiferi — Agrostetum stoloniferae
1. potentilletosum anserinae 2. Heleochloa schoenoides fac. 3. agrostetosum stoloniferae
4. trifolietosum fragiferi (typicum) 5. trifolietosum repentis

F | w ‘ Subassociation | 1 l 2 ’ 3 ! 4 l 5
Hydato-helophyton:
hh 3
4—35 10 | Iris pseudacorus (Phragmitetea) | |
Helophyta:
he 3
3—4 9 | Lysimachia vulgaris (Phragmitetea)
4 9 | Cirsium palustre (Phragmitetea)
4—5 9 | Mentha aquatica (Molinio-Arrhenat-
herea)
Helo-hygrophyta:
hhg 1,2
4—5 7 | Potentilla anserina (Agropyro-Rumicion | EEEs
2—4 Heleochloa schoenoides (Cyperio-Sper-
gularion) M |
4 8 | Juncus atratus (Molinietalia)
hhg 3
3 8 | Agrostis stolonifera (Agropyro-Rumi-
cion) B | | L]
4 8 | Lythrum virgatum (Alopecurion pra-
tensis)
3—4 9 | Bidens tripartita (Bidentetea)
Hygrophyta:
hg 1
3—4 7 | Carex hirta (Molinio-Arrhenatherea) | S
2—3 Lotus tenuis (Festuco-Puccinellictea)
4 8 | Mentha pulegium (Agropyro-Rumicion)
hg 2
3—4 6 Potentilla reptans (Molinio-Arrhenat-
herea) S| B R
4—5 8 Ranunculus repens (Molinio-Arrhenat-
herea)
3—4 5 Sonchus arvensis ssp. uliginomus
(Calystegion)
hg 3
2—4 4 | Vicia cracca (Molinio-Arrhenatherea)
Hygro-mesophyta:
hgm 1
3—4 7 | Trifolium fragiferum (Agropyro-Rumi-
5 7 cion) . TR | R [N
2—3 Plantago major ssp. intermedia (Plan-
taginetalia)
i hgm 2,3
3 - | Xanthium italicum (Bidentetalia) [
3 8 Alopecurus pratensis (Molinio-Arrhe-
nathérea) - s
3—4 6 Prunella vulgaris (Plantaginetea)
2—3 5 | Rumex crispus (Agropyro-Rumicion) | | | |
Mesophyta:
m 1
0 5 Trifolium repens (Molinio-Arrhenat-
herea) [Gei]
2—3 5 Taraxacum officinale (Molinio-Arrhe-
natherea)
3—4 6 Inula britannica (Plantaginetea)
2—3 6 | Centaurea pannonica (Molinio-Arrhe-
natherea)
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F | W Subassociation R T ]k
5 Centaurium erythraea (Molinio-Arrhe-
natherea)

m 2,3
2—3 Lolium perenne (Plantaginetea)
Trifolium pratense (Molinio-Arrhenat-

herea)
0 5 Daucus carota (Molinio-Arrhenatherea)
Meso-xerophyta:

mx 1

2—3 4 | Polygonum aviculare (Chenopodio-
Scleranthea)
0 5 Cichorium intybus (Molinio-Arrhe-
natherea)

(=)
(=)}

mx 2

2—3 Ambrosia elatior (Chenopodietea)

2—3 4 Plantago lanceolata (Festuco-Bromea)
1—2 4 Cuscuta epithymum (Festuco-Brometea)
2—3 3 Carduus acanthoides (Festuco-Brome-
tea)

Asteno-xerophyton:

ax 1
2 3 Cynodon dactylon (Chenopodio-Scle-
ranthea)

cessed 10 cenological recordings (Table 3.4) On the light-absorptive effect of the leaf-
rosettes of the individuals spreading on the ground the Agrostis also fell into the
background to a certain degree, together with most of the species components.

Hydroecology

On the basis of the average values of its studied pasture stands, compared to
the previous ones, a significant change could be detected. The covering quota of
the hygro-mesophyton species increased by leaps. The culmination point of their
drawn curves surpassed 50%, despite their low species number. On the contrary the
species number of the mesophytons was significant, however, judging from their
quota they were still not competitive, as opposed to the previous ones. Naturally
the Trifolium fragiferum of the hgl sub-group played the leading role (Fig. 11).

3.4. T.f.—A.s. trifolietosum repentis

Compared to the previous species, this occurred at drier zone-sectors of the
hard, irrigation-like meadow grounds, firstly at the more shallow parts of the basin-
like dips eroded by the flood-plain overflows at Tiszaalpar. Its site is also treaded
and grazed to a greater extent, therefore more significant grade differences within
its various stands did not occur here, either. The various aspect differences also be-
came indistinct. This mostly took place in the flood periods when the area occupied
by this grass stand was covered by stagnant water for longer-shorter periods.

Species composition

In this regard, from the Molinio-Arrhenatherea components having wider
environmental-biological adaptability, the Trifolium repens which could be consi-
dered as an Agropyro-Rumision species, is also characteristic, apart from the de-
nominator species of the association. Furthermore, the Taraxacum officinale and
the Centaurea pannonica also multiplied — overwhelmingly the Molinio-Arrhenat-
herea representatives.

Differential species

Trifolium repens, Cuscuta epithymum, Trifolium pratense, Alopecurus pratensis
(Table 3.5).
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Fig. 12. The diagram of the association drawn on the basis of the data by MArRKoVIC reported from
the Sava-valley -

Hydroecology

Since its occupied area is exposed to shorter periods of floods, regarding the
total covering quota of the species components, they showed mesophyton character.
The culmination point of their drawn curve appeared at the value above 60%. At the
same time the Cares distans, Potentilla reptans, Xanthium italicum having moisture
site demands, but with wider adaptability continued to be the components of these
pasture grasses.

The Polygonum aviculare of mxl character as well as the Cynodon dactylon
of axl character also increased at the sectors most intensively exposed to treading,
in the direct neighbourhood of the village Tiszaalpar, mainly along the resting place
of the animals. This, however, is not reflected on the global chart prepared accord-
ing to the values averaged on the base of 10 recordings (Fig. 11).

4. Lolio — Potentilletum anserinae Knapp 46

This developed at the flood-plain of the Tisza-valley periodically exposed to
inundations at a somewhat higher relief compared to the previous three pasture
associations. It occupies a wider territory at this area — mainly at the Basin’s Sout-
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Fig. 13. Study results of the soil profile of the association’s Agrostis variant explored on August 13,
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Fig. 14. Diagram reflecting the moisture demand of the five species components of the Lolio-Poten-
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hern section, at the confines of the village Bokros. Its grass stands are of extremely
varied species composition and the species components showed considerable diffe-
rences in covering quota. This variedness is firstly caused by the varied mosaic state
and heterogeneous hydrographic fundamentals of the floodplain ground, besides the
consideration of the degree of pasturing and treading.

Regarding its expansion, apart from the Tisza-valley, it is mostly known from
the Middle Danube-valley (KARPATI 1963) and the valley of the Danube’s Yugosla-
vian tributary, the Sava (Markovi¢ 1978) (Fig. 15. A. B.).

4.1. L.—P.a. potentilletosum anserinae

Spreading

At the Tisza-valley it occupied the lowest, so-called transitional-like zone of
the area ruled by the association. By this means it mostly joined to the grass stands
of the Trifolio fragiferi- Agrostetum stoloniferae. Several transitions were demonst-
rable betweeen the two. Regarding its emergence it developed from the Lolio-Alope-

707 %

nents to cover
~ vl o~
ki = s

w
(=}
1

total contributions of compo
N
(=]

10+
RSN RN 8 ¥ ol WO PO, o 07 N
1 231 2 311 2 3[172-3(1 2-311 23[1 2 3[1 2
hhe he hhg hg hgm m  mx | ax
\ /0 U ID\ f° U /
\o/ Ne. }\0 | \q , \o
W X L SeE W
& \0 o o -] 0—0—0
2 29 A \
E E \o-—o—o | k °| /o o
ﬁ 4 |n: 0/ ‘0/ o/
g | \,
- 11
6 \/

Fig. 15. The comparative hydroecological diagrams of the association drawn on the basis of the
data by MArRkovIC from the Sava-valley (A) and KArPATIet al. from the Middle Danube-valley (B)
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Fig. 16. Study results of the soil profile of the association’s Potentilla anserina variant explored on
May 28, 1980 at the limits of the village Alpar

curetum stands on the effect of the more enhanced treading and the stagnant waters
occasionally lasting for longer periods.

Cenological relations

The Phragmitetea, Molinio-Juncetea as well as the Molinietalia elements, like
the Mentha aquatica, Lysimachia nummularia have more significant covering quota.

Differential species

Eleocharis palustris, Mentha aquatica, Echinochloa crus-galli.

Soil

This is the relief of the Tiszaalpar Basin where it was able to bring about the
accumulation of a certain amount of sodium salts at the flood-plain, by means of
the water movement of the inundations (overrun-drying up). Its surface-near accumu-
lation — although it had only just surpassed the lowest level of the alkalinity degree
(0,13%) — indicated the initial stage of the process of turning into solonchak. This
was referred to by the fact that the Lotus tenuis, which could be considered as a
Puccinellietalia representative, had appeared and remained constant subsequently
(Table 4.1).

The significant organic matter content, which reached 5% in the root zone, com-
pensated the unfavourable physiological effect of the harmful salts. Despite the pre-
sence of the high colloid-containing fine matter fraction its-water supply could be
regarded as being favourableseen at the end of the Spring aspect (Fig. 16).
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Hydroecology

In respect to the shaping of the total covering quota of its species components
the culmination point of its drawn curve was detectable at hhg2, at the value of 20%,
and referred to their wide adaptability. The decrease was steady from the hhg2
towards the drier categories and their sub-groups, resp. (Fig. 18). The relationships
in connection with the distribution of species number are also shown on this Figure.
Regarding the distribution of the various species within the hydroecological catego-
ries, from the hygrophytons the components belonging to the hgl and 2 sub-groups
are also significant, besides the dominating character of the Potentilla anserina
and the Agrostis stolonifera of the hhg2, 3 sub-groups (Table 4).

4.2. L.—P.a. trifolietosum fragiferi

Spreading

This species preferred the farther section of the flood-plain rather than the litto-
ral zone of the backwaters, where it occupied the flat lands which are eroded but
get free of the stagnant waters sooner. Regarding its development this, too, can be
interpreted as the degradation of the Lolio-Alpecuretum pastures. The species may
also form a transition towards the Trifolio fragiferi — Agrostetum.

Cenological relations

The covering quota of the Agropyro-Rumicion and Plantaginetea representati-
ves showed an increase, which fact in its major features is also characteristic to the
association. The process of degradation of the Lolio-Alopecuretum can well be follo-
wed (Table 4.3).
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Fig. 17. Soil profile of the association’s Trifolium fragiferum variant explored at the same time and
place as in Fig. 16
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Differential species

Cerastium dubium, Alopecurus pratensis

Soil

Compared to the previous 4.1. the harmful salt-dynamic of its explored and in-
vestigated soil-profile can be regarded as being almost identical. At the same time
it has essentially lower organic matter content. It is of loose structure from agrophy-
sical point of view; its water supply is still favourable. The decrease in siltable frac-
tion can be explained by the fact that the grass stand is situated at higher relief,
for it is covered by inundations for shorter periods and there is shorter time at dis-
posal for the deposition of the colloids (Fig. 17).

Hydroecology

It was manifest during the course of drawing their diagrams reflecting the mois-
ture demand of the species components that the deviation was significant compared
to the previous subassociation. While the culmination point appeared at hhg2 in
the case of the latter, it was found here overleaping a category (hg) at the hgml
sub-unit of the hygro-mesophyton. At the same time, however, the Potentilla anserina
of the hg2 sub-group, having wider adaptability, continued to show considerable
covering quota. The quota of the representatives belonging to the mesophyton cate-
gory significantly increased, first of all by means of the trifolium repens belonging
to the ml sub-group (Fig. 18).
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4.3. L.—P.a. lolietosum (typicum)

Spreading

Along the middle-Tisza this species was located at a one grade higher relief
within the area possessed by the association, compared to the previous ones. Its

degradation is also traceable through the Lolio-Alopecuretum pastures till the Agros-
tio- Alopecuretum marsh-wood grass-lands, depending on the intensity of treading

and grazing.

Cenological relations
The greater the effect of the environmental conditions was on the Lolium perenne
and the Plantaginetea and Agropyro-Rumicion elements, resp., the higher the ratio

was of the total covering quota. Accordingly, the Prunella vulgaris and Medicago

lupulina could be regarded as differential species. The cenological relations of the

Lolio-Potentilletum anserinae could simultaneously also be characterized by this

pasture type.

Character species
Potentilla anserina, Lotus tenuis, Ranunculus sardous, Plantago major ssp.
intermedia, Trifolium repens.

Table 4. Lolio-Potentilletum anserinae 1. potentilletosum anserinae
2. trifolietosum fragiferi 3. lolietosum 4. poétosum angustifoliae

F ‘ W | Subassociation | i l 2 ‘ 3 | 4
Hydato-helophyta:
hhe 3
4—5 10 | Iris pseudacorus (Phragmitetea)
5 11 | Alisma plantago-aquatica (Phragmitetea) —  |cceeeeeee.
5 10 | Stachys palustris (Phragmitetea) |
Helophyta:
he 2,3
4—5 9 Mentha aquatica (Molinio-Arrhenatherea)
4—5 9 | Lycopus exaltatus (Phragmitetea)

T
W
00 \O\O 0 0O O ®

T
A
LVWwmoo O

Helo-hygrophyta:
hhg 1

Lysimachia nummularia (Molinio-Juncetea)
Eleocharis palustris (Molinio-Juncetea)
Lythrum salicaria (Phragmitetea)
Juncus atratus (Molinietalia)

hhg 2,3
Potentilla anserina (Plantaginetea majoris)
Agrostis stolonifera (Agropyro-Rumicion)
Juncus compressus (Agrostion)
Bidens tripartita (Bidentetea)
Myosoton aquaticum (Calystegion)

Hygrophyta:
hg 1

Lotus tenuis (Puccinellietalia)
Glycyrrhiza echinata (Calystegion)
Mentha pulegium (Agropyro-Rumicion)
Carex hirta (Molinio-Arrhenatherea)

hg 2
Ranunculus repens (Agropyro-Rumicion)
Potentilla reptans (Agropyro-Rumicion)
Rorippa sylvestris (Agropyro-Rumicion)
Ranunculus sardous (Agropyro-rumicion)
Sonchus arvensis ssp. uliginosus (Calystegion)

Echinochloa crus-galli (Chenopodio-Scleranthea)
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e v {2 ]% 1.4
hg 3
3—4 9 | Poa trivialis (Molinio-Arrhenatherea)
2—4 4 Vicia cracca (Molinio-Arrhenatherea)
3—7 7 | Festuca pratensis (Molinio-Arrhenatherea)
Hygro-mesophyta:
hgm 1
2—3 7 | Plantago major ssp. intermedia (Plantaginetea
majoris)
3—4 i Trifolium fragiferum ssp. bonnanini (Agropyro-
Rumicion)
3—5 Polygonum amphibium v. terrestris
(Agropyro-Rumicion)
3 8 | Alopecurus pratensis (Molinio-Arrhenatherea)
4 5 | Althaea officinalis (Agrostion) | | |
2—5 o Cerastium dubium (Agropyro-Rumicion)
hgm 2
3 3 Xanthium italicum (Bidentetea)
3—4 6 | Prunella vulgaris (Plantaginetea)
0 6 Matricaria maritima ssp. inodora (Chenopodietea)
hgm 3
2—3 5 Rumex crispus (Agropyro-Rumicion) | ..
4—35 8 Rorippa austriaca (Agropyro-Rumicion)
Mesophyta:
m 1
0 5 Trifolium repens (Plantaginetea majoris)
2—3 5 Taraxacum officinale (Molinio-Arrhenatherea)
3—4 6 Inula britannica (Pantaginetea majoris)
2—3 5 | Centaurium erythraea (Nanocyperion) | _ ...
2—3 6 Centaurea pannonica (Molinio-Arrhenatherea) Lo
m.2..3
2—3 . | Lolium perenne (Plantaginetea) fezcm s e
0 5 | Chenopodium album (Chenopodio-Scleranthea)
0 5 Daucus carota (Arrhenatherion)
Meso-xerophyta:
mx
2—4 6 | Medicago lupulina (Plantaginetea)
0 5 | Cichorium intybus (Polygonion avicularis) | | | |
2—3 4 | Polygonum aviculare (Chenopodio-Scleranthea)
mx 2
1—2 . Cuscuta epithymum (Festuco-Brometea)
2 3 | Poa angustifolia (Festuco-Brometea)
2—3 4 | Plantago lanceolata ssp. sphaerostachya R,
(Festuco-Bromea)
2—3 Ambrosia elatior (Chenopodio-Scleranthea)
Asteno-xerophyta:
ax 1
2 3 | Cynodon dactylon (Chenopodio-Scleranthea)
0 : Atriplex tatarica (Chenopodio-Scleranthea) -
1 Trifolium micranthum (Festucion pseudovinae) i
ax 3
2 1 Carex stenophylla (Festuco-Puccinellietea)
Soil

Its explored and investigated profile did not show a considerable change as com-
pared to the previous one.
Hydroecology

The shaping of its drawn curve differed in that the total covering quota of the me-
sophyton and mainly the meso-xerophyton species components rose to nearly similar
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degree as the total covering quota of the species belonging to the hhg, hg and hgm
categories decreased. Thus, the multiplication of the Lolium of the m2 sub-group,
the Medicago lupulina of the mxI subgroup and the Polygonum aviculare at the
sections exposed to extreme treading was observable (Table 4.3).

4.4. L.—P.a. poétosum angustifoliae

Spreading

This forms the fourth zone of the inner flood-plain pastures occupied by the
association, situated farther from the backwaters and the river-water, although it
also frequently formed mosaic complexes. It developed at the sections which were
covered by water during the course of the Tisza inundations for even shorter period
than the previous ones. Nevertheless, it still had favourable site conditions for the
development of this variant of humid-soiled pastures.

Cenological relations

The Molinio-Arrhenatherea is also dominant to a certain degree, besides the
Agropyro-Rumicion and Plantaginetea species. However, some Festuco-Bromea
and Chenopodio-Scleranthea representatives, resp., also obtained significant role.
Nevertheless the Molinio-Juncetea’s Agrostion., Bidentetea species were forced out
from the cenosis. It was this sub-association which later expanded towards the drying
out-soiled pasture type of the Lolio -Festucetum pseudovinae.

Differential species

Poa angustifolia, Plantago lanceolata ssp. sphaerostachya, Cynodon dactylon.

Hydroecology

During the analysis of such tendency of its cenoses it became evident that follo-
wing the series of categories, its curve reflecting moisture demand ran a rather wide
scope. Accordingly it was followable from the helophytons till the astenoxerophytons,
although in varying quota (Fig. 18).

5. Lolio — Alopecuretum pratensis BODRK. 62

This community was first described at the Tisza-valley, where at places it forms
extensive flood-plain pastures equally at the Hungarian Upper-, Middle- and Lower-
-Tisza regions (BODROGKOZY 1963). It is presumed to occur at other humid areas along
rivers as well (So6 1973). In respect to its zonation system it occupied a relief zone
close to similar to the previous 4. association, where the stagnant water covering
following the river’s inundations is of average duration. This is also reflected in the
development of its species composition. Considerable differences in grass associations
were resulted even by the smaller relief variances at the extensive area possessed by
its stands. It could be determined, however, that these units within association regu-
larly recur even in the range of twenty years.

5.1. L.—A.p. agrostetosum stoloniferae
Spreading

There were currents developing as the consequence of inundations even at the
area occupied by the association. Areas of periodical stagnant water also reminaed
at places here at its eroded flat-lands. These were mostly frequent at the village Bokros.

Cenological relations

Although in general the Molinio-Arrhenatherea, Agropyro-Rumicion elements
are charasterictic of the association, certain treading-tolerant Molinio-Juncetea
representatives, like the Eleocharis palustris, Juncus articulatus, are also found.
Its stands can be traced back to the cenoses of the Agrostio-Alopecuretum hayfield
meadows of irrigation-meadow ground (Table 5.1).
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Differential species ‘

Agrostis stolonifera, Alopecurus geniculatus, Juncus compressus i

Hydroecology i

The helophytons are missing from its species components by now, nevertheless,
from the helo-hygrophytons the Eleocharis palustris, Juncus articulatus which could |
be considered as members of the hhgl sub-group; the Potentilla anserina of the
hhg2 sub-group, as well as the Agrostis stolonifera of the hhg3 sub-group showing
significant covering quota, all reflect well the state of water-supply of these flat-lands
(Fig. 19). From the hygro-mesophytons the Alopecurus pratensis of the hgml sub-
group is significant. The mesophytons were represented by the Lolium perenne of the
m2 sub-group, although with lower covering quota. The species claiming drier hyd-
roecological demands were at best only represented in blades (Table 5).

% —— Agrostis stolonifera
60 ~——— Alopecurus pratensis
— — Plantago major
——-—- Lolium perenne
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Fig. 1. The curve of the five species components of the Lolio-Alopecuretum drawn on the basis of
their moisture demand

5.2. L.—A.p. plantaginetosum lanceolati Plantago major Fac.

Spreading

At that section of the area occupied by the association where the duration of
stagnant water covering was shorter, significant changes took place in the pasture’s
site conditions. Accordingly essential difference was observable in the composition
of the grass stand, too, in the same manner as those reported previously from the
Hungarian Upper-Tisza valley.

Cenological relations

At our area it was not the characteristic Plantago lanceolata subassociation that
was found, which is firstly characterized by the Festuco-Bromea species, but the
Plantago major ssp., intermedia-produced facies of this. The Molinio-Juncetea, Calys-
tegion and the Agrostion representatives were missing, however, the total covering
quota of the Agropyro-Rumicion elements increased. Further comparative details
are shown on Table 5.
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Hydroecology

As the consequence of the change in the degree of water supply no helo-hygrop-
hyton species were further found. Mainly the hygro-mesophytons dominated, first
of all the Alopecurus pratensis of the hgml sub-group and the Plantago major ssp.
intermedia. From the mesophytons, there was an increase in the covering quota of
the Lolium perenne of the m2 sub-group, besides that of the Trifolium repens and
Taraxacum officinale of the m1 sub-group. The meso-xerophyton species components
were also present, although their total covering quota was not considerable yet
(Fig. 20). Further details are observable on Table 5.
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Fig. 20. Diagram illustrating the hydroecological state and changes in species number of the associa-
tion’s four smaller units

Owing to its location at higher relief the colloids of the stagnant waters were
only able to depose at a slighter degree, as the consequence of the water covering of
short duration. This explains the value around 60% its soil-profile’s siltable fraction
(the two substance- and the two silt-fractions).

Regarding water supply, the amount measured in the Summer aspect was half
that of the Spring aspect. The accumulation of the sodium salts was not significant,
their value in the explored soil profile did not reach the lowest level of the alkalinity
degree (Figs. 21 and 22).

Hydroecology

It differs from the 5.2. in that the degree of decrease for the quota of the hygro-
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Fig. 21. Study res ilts of the soil profile of the association’s Achillea facies explored on November 8
1983 at the limits of the village Bokros

phytons was proportional with the degree of increase of the quota of the meso-xero-
phytons (Fig. 20).

5.3. L—A. p. lolietosum (=normale) typicum

Spreading

Apart from the Tiszaalpar Basin, this species had been reported from the Tokaj
region and the Environment Protection Area of the Tisza-valley at Martély (Bop-
ROGKOzY 1962, 1982). Fromthe varieties of the association it was of largest expansion
at our area. Its species composition became impoverished coming near the res-
ting place of the animals.

Differential species

Ononis arvensis, Cerastium glomeratum
Soil

5.4. L.—A.p. cynodonetosum

Spreading

It appeared where the marsh-wood hayfields of the Poo angustifoliae- Alopecure-
tum were exposed to grazing and treading.
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Table 5. Lolio — Alopecuretum pratensis

1. agrostetosum 2. plantaginetosum lanceolati 3. typicum 4. cynodonetosum

w

Subassociation:

1

2

3
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Helo-hygrophyta:

hhg 1
Eleocharis palustris (Molinio-Juncea)
Juncus articulatus (Molinio-Juncetea)

hhg 2
Potentilla anserina (Plantaginetalia)
Alopecurus geniculatus (Plantaginetea majoris)

hhg 3
Agrostis stolonifera (Agropyro-Rumicion)
Myosoton aquaticum (Calystegion)
Juncus compressus (Agrostion)

Hygrophyta:

hg 1
Mentha pulegium (Agropyro-Rumicion)
Carex hirta (Molinio-Arrhenatherea)

hg 2
Ranunculus repens (Agropyro-Rumicion)
Rorippa sylvestris ssp. kerneri

(Agropryo-Rumicion)

Potentilla reptans (Agropyro-Rumicion)
Ranunculus sardous (Agropyro-Rumicion)

Poa trivialis (Molinio-Arrhenatherea)
Festuca pratensis (Molinio-Arrhenatherea)
Hygro-mesophyta:
hgm 1
Alopecurus pratensis (Molinio-Arrhenatherea)
Plantago major ssp. intermedia
(Plantaginetea majoris)
Trifolium hybridum (Molinio-Arrhenatherea)
hg2; 3
Rumex crispus (Molinio-Arrhenatherea)
Rorippa austriaca (Agropyro-Rumicion)
Artemisia vulgaris (Plantaginetea majoris)

Mesophyta:
m 1

Trifolium repens (Molinio-Arrhenatherea)
Taraxacum officinale (Molinio-Arrhenatherea)
Convolvulus arvensis (Chenopodio-Scleranthea)
Inula britannica (Plantaginetea majoris)
Cirsium arvense v. horridum (Chenopodietea)
Rumex acetosa (Molinio-Arrhenatherea)

m2
Lolium perenne (Plantaginetalia)
Geranium pusillum (Chenopodietea)
Trifolium pratense (Molinio-Arrhenatherea)
Veronica arvensis (Secalietea)

m3
Daucus carota (Arrhenatherion)
Agropyron repens (Agropyro-Rumicion)
Capsella bnrsa-pastoris (Chenopodio-Scleranthea)
Ononis arvensis (Molinio-Arrhenatherea)
Euphorbia virgata (Chenopodio-Scleranthea)

Meso-xerophyta:

mx 1
Medicago lupulina (Plantaginetea majoris)
Trifolium campestre (Festuco-Brometea)
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| Subassociation: } 1 ’ 2 ’ 3 ’ 4

Polygonum aviculare (Chenopodio-Scleranthea) | | |ceees e
Cichorium intybus (Polygonion avicularis)
Medicago falcata (Festuco-Brometea)

Bromus mollis (Festuco-Brometea) | |s
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Poa angustifolia (Festuco-Brometea)
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Lotus corniculatus ssp. hirsutus
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1—2 . Cynoglossum officinale (Polygonion avicularis)
Echium vulgare (Festuco-Brometea)
Ononis spinosa (Festuco-Brometea)

mx 3
Erodium cicutarium (Festuco-Bromea)
Erigeron canadense (Chenopodio-Scleranthea)
Potentilla argentea (Festuco-Brometea)
Arenaria serpyllifolia (Chenopodio-Scleranthea)
Carex praecox (Festuco-Bromea)

Asteno-xerophyta:

ax 1

Cynodon dactylon (Festuco-Bromea) | N——

T
w
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Festuca pseudovina (Festuco-Puccinellietea)

Cerastium semidecandrum (Festuco-Brometea)

Trifolium striatum (Festucion pseudovinae)
ax 3

1—2 . Limonium gmelinii (Festucion pseudovinae)

=N NN
W N W

Cenological relations

The composition of its cenoses follows from its development; besides the Moli-
nio-Arrhenatherea and the Plantaginetea the Festuco-Bromea and Chenopodio-
Scleranthea species multiplied, due to the water-covering of shorter duration (Tab-
le 5.4).

Differential species

Festuca pseudovina, Carex praecox.

Hydroecology

The repression of species having greater water demand is characteristic to this
grass community filling out the area of highest relief within the Lolio-Alopecuretum,
while the hygrophytons still found in the stands of the 5.3. were completely missing
here. Therefore, the species with highest covering quota belonged to the mesophyton
category. The leading role is played by the excellently treading-tolerant and well
accommodating Lolium perenne of the m2 sub-group. Compared to the previous
subassociation a rising tendency was demonstrable within the meso-xerophyton cate-
gory, from the viewpoint of both species- and covering quota. Furthermore, asteno
xerophytons also stepped into certain cenoses. The species of outstandingly high
value was the Cynodon dactylon of the mx3 and axlI sub-groups, resp. (Fig. 20).

6. Rorippo austriacae — Agropyretum (Tmm. 47) Tx 50
Spreading
This is also a pasture community first described from along the Tisza river
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Fig. 22. Soil profile of the association’s Lolium variant explored on August 15, 1980 at the same
area as in Fig. 21

(TiMAR 1947). In the Tiszaalpar Basin it proved to be of less frequent occurrence.
Earlier some of its stands were known as facies (TIMAR 1950): Rorippa austriaca
fac. and Agropyron repens fac., resp. Although it appears at higher relief at the
Tisza flood-plain, its double-level grass stands are of variegated appearance as the
result of the varied nature of the area.

Cenological relations

They showed a wide range from cenosystematic viewpoint. The Polygono-Che-
nopodion, Chenopodio-Scleranthea species multiplied, besides the Molinio-Arrhe-
natherea, Agropyro-Rumicion representatives, and on occasions even the Festuco-
Brometea species played role.

Character species

Rorippa austriaca, Rumex crispus, Tanacetum vulgare.

Units within association:

6.1. R.a—A.r. agrostetosum stoloniferae

Spreading

Where the higher area sections of the flood-plain were situated directly in the
neighbourhood of the backwaters a variant of transitional character developed. By
this means they formed the lowest zone of the association.

Cenological relations
In consequence of its transitional character, Phragmitetea, Magnocaricion and
Molinion species also occurred in blades. More significant quota, however, was
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Fig. 23. Diagram showing the hydroecological demand of the four characteristic species of the
Rorippo-Agropyretum

reached by the Molinio-Juncetea, Molinio-Arrhenatherea representatives, like the
Agrostis stolonifera and the Agropyron repens having wider adaptability (Table 6.1).

Differential species

Lysimachia nummularia, Carex hirta, Chenopodium urbicum.

Hydroecology

Regarding the various categories reflecting moisture demand, its curve drawn
on the basis of the subassociation’s covering quota is protracted. Thus it is follow-
able from the helohygrophytons till the meso-xerophytons. On the basis of their
quota the value surpassing the line of 20% is touched at two places, in the case of the
hhg3 and the m3 sub-groups. The leading role was played by the Agrostis stolonifera
species components at the former and by the Agropyron repens at the latter.

6.2. R.a—A.r. heleochloétosum

Spreading

The stagnant waters gathered for shorter-longer periods in the smaller dips of
the area occupied by the association changed the composition of the typical pasture
stand to a certain degree. The deeper cattle prints in the watery soil disrupted the
contiguous grass cover, thus making possible the entry of one year old mud vegeta-
tion. Its expansion, however, is not considerable at our area.

Cenological relations

Compared to the composition of its typical grass stands, the dominant species
is the Heleochloa alopecuroides regarded as a Cyperio-Spergularion, besides the
Bidens tripartita, Lycopus europaeus, Xanthium italicum belonging to the Bidentetea
group. These species can simultaneously also be regarded as differential species
(Table 6.2).

Hydroecology

The course of its drawn curve differs from the previous one in that its point
reaching or surpassing the total covering quota of 20% appeared at three places:
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Fig. 24. Hydroecological relations of the association’s smaller units

at hhg3 the Heleochloa alopecuroides, at m1 the Trifolium repens and at m3 hence-
forward the Agropyron repens were the components with prominent quota (Fig. 24).

6.3. R.a—A.r. rorippetosum austriacae (typicum)

Spreading

It is this subassociation which could be regarded as being typical at the Alpar
section of the Tisza flood-plain, since it was probably of greater expansion at other
reaches, too (TIMAR 1950). As it formed the upper, extensive zone of the association
it reached dry surface sooner following the inundations, therefore grazing was star-
ted earlier here and thus it was burdened in an increased degree.

Cenological relations

The number of the Festuco-Brometea and the Chenopodio-Scleranthea species
increased on the effect of the environmental conditions which had become drier.
The Poa angustifolia had a more considerable covering quota. From the Agropyro-
Rumicion species the Rorippa sylvestris had a more significant quota here (Table 6.3).

Differential species

Matricaria maritima ssp. inodora, Poa angustifolia, Medicago lupulina, Cynodon
dactylon.

Hydroecology

Owing to the species of wide hydroecological adaptability, the curve drawn on
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Table 6. Rorippo-Agropyretum repentis

1. agrostetosum stoloniferae 2. heleochloétosum alopecuroidis

3. rorippetosum austriacae (typicum)

W

Subassociation:

10
10
11
10
10
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Hydato-helophyta:
hhe 2, 3
Typhoides arundinacea (Magnocaricion)
Bolboschoenus maritimus (Phragmitetea)
Alisma plantago-aquatica (Phragmitetea)
Iris pseudacorus (Phragmitetea)
Stachys palustris (Phragmitetea)

Helophyta:
he 3
Lycopus exaltatus (Phragmitetea)
Euphorbia lucida (Molinion)

Helo-hygrophyta:
hhg 1

Lycopus europaeus (Bidentetea)
Rumex stenophyllus (Bidentetea)
Eleocharis palustris (Molinio-Juncetea)
Lysimachia nummularia (Molinio-Juncetea)
Potentilla supina (Nanocyperion)
hhg 2
Potentilla anserina (Molinietalia)
Gratiola officinalis (Magnocaricion)
hhg 3
Rorippa sylvestris (Agropyro-Rumicion)
Agrostis stolonifera (Molinio-Juncetea)
Heleochloa alopecuroides (Cyperio-Spergularion)
Juncus compressus (Agrostion)
Bidens tripartita (Bidentetea)
Lythrum virgatum (Agrostion)
Hygrophyton:
hg 1
Clycyrrhiza echinata (Calystegion)
Carex hirta (Molinio-Arrhenatheretea)
Symphytum off icinale (Molinion)
hg 2
Tanacetum vulgare (Calystegion)
Echinochloa crus-galli (Chenopodietea)
Ranunculus repens (Molinietalia)
Potentilla reptans (Agropyro-Rumicion)
Rumex obtusifolius (Calystegion)
Calystegia sepium (Calystegion)
hg 3
Thalictrum lucidum (Molinietalia)
Hygro-mesophyta:
hgm 1
Equisetum arvense (Secalietea)
Glechoma hederacea (Molinio-Arrhenatherea)
Polygonum amphibium f. terrestris (Agropyro-Rumicion)
Plantago major ssp. intermedia (Plantaginetea)
Alopecurus pratensis (Molinio-Arrhenatheretea)
Althaea officinalis (Molinio-Arrhenatheretea)
Chenopodium urbicum (Chenopodio-Scleranthea)
Mentha arvensis (Molinietalia)
hgm 2
Xanthium italicum (Bidentetea)
Prunella vulgaris (Bidentetea)
Matricaria maritima ssp. inodora (Chenopodietea)




F | w | Subassociation l 1 | 2 ’ 3
hgm 3
2—3 5 | Rumex crispus (Agropyro-Rumicion)
4—5 8 | Rorippa austriaca (Agropyro-Rumicion) T
3 4 | Aristolochia clematitis (Calystegion)
3—4 9 | Polygonum lapathifolium (Bidentetea) |
2—3 3 | Galium mollugo (Festuco-Brometea)
3 6 | Eryngium planum (Molinio-Arrhenatherea)
2—3 - | Verbena officinalis (Chenopodietea)
Mesophyta
m 1
2—3 5 | Taraxacum officinale (Molinio-Arrhenatherea)
0 5 | Trifolium repens (Molinio-Arrhenatherea)
23 - | Sonchus asper (Polygono-Chenopodion)
0 3 Convolvulus arvensis (Chenopodio-Scleranthea)
0 6 | Xanthium strumarium (Bidentetea) | ||
0 4 | Cirsium arvense (Chenopodio-Scleranthea) _ .
3—4 6 | Inula britannica (Agropyro-Rumicion)
0 4 Lotus corniculatus (Plantaginetea)
2—3 2 | Lactuca serriola (Chenopodio-Scleranthea) | |
m3
2=3 3 | Agropyron repens (Molinio-Arrhenatherea) e e fs e )
2—3 3 | Lythyrus tuberosus (Secalietea)
0 5 | Daucus carota (Arrhenatherion)
Meso-xerophyta:
mx 1
2—3 6 | Centaurea pannonica (Molinio-Arrhenatherea) | |
0 3 Vicia angustifolia (Festuco-Brometea) | | |
2—4 6 Medicago lupulina (Molinio-Arrhenatherea)
2—3 4 | Polygonum aviculare (Chenopodio-Scleranthea)
0 4 | Trifolium campestre (Festuco-Brometea)
0 5 Cichorium intybus (Molinio-Arrhenatherea)
mx 2
2 3 | Poa angustifolia (Festuco-Brometea)
2—3 4 | Plantago lanceolata (Festuco-Brometea)
1—2 3 | Achillea collina (Chenopodio-Scleranthea) | | |~
Asteno-xerophyton:
ax 1
1—2 3 Cynodon dactylon (Chenopodio-Scleranthea)

the basis of the moisture demand of the subassociation’s species components had an
expanded course. This explains why the value of the total covering quota expressed
in percentage only surpassed 20% on one occasion, namely in the case of the hgm3
sub-group. Referring to the species of extreme appearance, partly the Rorippa
sylvestris of the hhg3 sub-group, partly the Cynodon dactylon of the axI sub-group
could be mentioned as examples. Figure 24 demonstrates the distribution according
to subassociations of the species numbercovering quota within the various hydro-
ecological categories.

7. Lolio — Festucetum pseudovinae (n. n.)

These are stands of highest relief at the flood-plain humid areas of the Tiszaal-
par Basin, generally appearing in the form of islands. They frequently remained till
our days in the neighbourhood of agriculturally cultivated hoed cultures, by evading
tillage.

It is characteristic to its cenological relations that compared to the previous
association, there was a further increase in the number and even the covering quota
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of the Festuco-Bromea, Festucion pseudovinae species — by now capable of enduring
shorter periods of floods. In the consequence of the wavy character of the terrain,
the association is not uniform here either, as even the site conditions varying to a
slighter degree differentiated well separable units within association.

The character species of the Lolio-Festucetum pseudovinae were the Daucus
carota, Festuca pseudovina, Lolium perenne, Trifolium campestre.

7.1. L.—F.p. lolietosum

Spreading

It developed at the Southern section of our area, in the region of the village Bok-
ros at the sections being flater than typical, where its irrigation-like meadow not
becoming salinous had fresh surface for longer periods, but the grass covering did
not sustain discontinuities on the effect of the animal treadings.

Cenological relations

Apart from the species characteristic to the association, the Molinio-Arrhena-
therea representatives also conceivable as differential species — like the Potentilla
reptans, Trifolium repens and the Stenactis annua belonging to the Calystegion group
— are the characteristic species components. These, however, did not influence the
leading role played by the total covering quota of the Lolium perenne belonging to
the predominant Plantaginetea class of the meadow, as well as the Festuca pseudovina
classed among the Festucion pseudovinae group.

Hydroecology

From the association’s three well separable sub-units, its drawn curve has the
widest range. Although its differential species belong to the hygrophyta category,
the culmination point of its curve — surpassing the value of 30% — appeared at
the m2 sub-group within the mesophytons (Fig. 26). By means of the Festuca pseudo-
vina, however, the quota of the astenoxerophytons is also significant (Table 7.1).

7.2. L.—F.p. plantaginetosum lanceolati

Spreading

Such stands of this species developed which were similar to the type to a certain
extent, but which were also well separable from that. The area occupied by its cenoses
continuously decreases as the consequence of the flowing grass-tillage.

Cenological relations

The place of the previous Molinio-Arrhenatherea species is occupied by the
Festuco-Bromea elements. Therefore, this subassociation formed a transition towards
the type. The appearing Podospermum canum — although thought to be Festuco-
Puccinellietea — could only be regarded as a pseudohalophyton species. The sodium
salt content reaching the lowest level of the alkalinity degree could not be demon-
strated in its explored and studied soil profile.

Differential species

Achillea setacea, Plantago lanceolata, Podospermum canum.

Hydroecology

The tracing of its drawn curve became narrowed down compared to the various
hydroecological categories. Only the meso-, meso-xerophyton representatives took
share in its cenoses. Two maximum-points appeared within the different categories
and both reached the value of 30% (Fig. 36). In the case of the m2 sub-group the
Lolium perenne, and in that of the mx2 the Poa angustifolia species components
played the leading role.

7.3. L.—F.p. festucetosum pseudovinae (typicum)

Spreading

This is a pasture stand occupied by the association, at places ruling the highest
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relief of the Tisza flood-plain. Owing to the increasing expansion of the tillage area
its cenoses incessantly decrease. Disregarding small patches, its elimination can be
counted upon in the future.

Cenological relations

The Festuco-Bromea and the Festucion pseudovinae representatives became
dominant. This is particularly valid for the Chenopodio-Scleranthea species having
wider adaptability, like the Cynodon dactylon, Eryngium campestre. At the same time
the more resistant Molinio-Arrhenatherea elements — although they played subor-
dinate role — continued to be members of these grasses (Table 7.3).

Table 7. Lolio-Festucetum pseudovinae
1. lolietosum perennis 2. plantaginetosum lanceolati 3. festucetosum pseudovinae

F | w | Subassociation | 1.} 2 | 2

Hygrophyta:
hgl,2,3

3—4 6 | Potentilla reptans (Molinio-Arrhenatheretea)

23 .| Lotus tenuis (Festuco-Puecinellietea)
| 8 | Stenactis annua (Calystegion)

Mesophyta:
m 1

Taraxacum officinale (Molinio-Arrhenatherea)
Convolvulus arvensis (Chenopodio-Scleranthea)
Trifolium repens (Molinio-Arrhenatheretea) B
m2
Lolium perenne (Plantaginetea majoris) R |
Trifolium pratense (Molinio-Arrhenatheretea)
3 5 Veronica arvensis (Secalietea)
m3
Daucus carota (Molinio-Arrhenatheretea)
Leontodon hispidus ssp. hastilis (Molinio-Arrhenatherea)
Meso-xerophyta:
mx 1 ;
Trifolium campestre (Festuco-Brometea)
Galium verum (Festuco-Bromea)
Medicago lupulina (Molinio-Arrhenatherea)
mx 2
Poa angustifolia (Festuco-Bromea) — | (|
Lotus corniculatus v. hirsutus (Molinio-Arrhenatherea)
Ononis spinosa ssp. austriaca (Festuco-Bromea) || oo foremeecees
Eryngium campestre (Chenopodio-Scleranthea)
Carduus nutans ssp. macrolepis (Festuco-Bromea) | |oceeeeee _—
Plantago lanceolata (Festuco-Bromea)
Achillea setacea (Festucion pseudovinae)
Echium vulgare (Festuco-Bromea) | | |
mx 3
Erodium cicutarium (Festuco-Bromea)
Hieracium pilosella (Festuco-Bromea)
Trifolium arvense (Festuco-Bromea) ESNU S S
Euphorbia cyparissias (Festuco-Bromea)
Podospermum canum (Festuco-Puccinellietea)
Fragaria viridis (Festucetalia valesiacae) — e o
Potentilla argentea (Festuco-Bromea) —_—
Asteno-xerophyta:

ax 1
Festuca pseudovina (Festucion pseudovinae) (T SR s

o
AW W w wk

(=]
[ WV}

AW A

NDWWULWwWwN =W WNBEANNWRAW

Cynodon dactylon (Chenopodio-Scleranthea)  [ceeeeeee
Cerastium semidecandrum (Festuco-Bromea)
Trifolium striatum (Festucion pseudovinae) | | |
Gypsophila muralis (Bidentetea) | | |en
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Fig. 25. Moisture demand of the five species components of the Lolio-Festucetum pseudovinae
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Fig. 26. The position of the three subassociations of the Lo.-Fe. p. and of their distribution according
to species number
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Differential species

Potentilla argentea, Carduus nutans ssp. macrolepis, Cynodon dactylon.

Hydroecology

Similarly to the previous, the species components of this subassociation were
distributed among the mesophyton mesoxerophyton and asteno-xerophyton cate-
gories. Its drawn curve showed steady rise towards the latter (Fig. 36). From the
mesophytons the species playing leading role were the Lolium of the m2 sub-group,
the Poa angustifolia of the mx2, and the Festuca pseudovina as well as the Cynodon
dactylon of the axI-s. The relationship between their species number- and total
covering quota is detectable on Fig 26. Further details are shown on Table.

In conclusion it could be determined that the Lolio-Festucetum pseudovinae,
the Poo angustifoliae-Alopecuretum and the Cynodonto-Poetum angustifoliae grass
resp., can be regarded as pasture grasses which have become degraded on the effect
of treading and grazing.
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A Kozép-Tiszavolgy Novénytarsulasainak hidrookologiaja
I. Agropyro-Rumicion

BobproGKkOZY GY.
Jozsef Attila Tudomdnyegyetem Novénytani Tanszék, Szeged

Kivonat

A magyarorszagi Tiszavolgy k6zEépss tajegységének a leendS 4000 ha kiterjedést Alpari tarozo
teriiletén és kornyékén a taposast és legeltetést tlird félruderdlis Plantaginetea gyeptarsulasok koziil
az id6nkénti vizelirasztasnak kitett Agropyro-Rumicion legeld-tarsuldsok Osszetételének és hidro-
Gkologiai viszonyainak tisztdzasa volt elsGsorban a feladat. Ennek sordn 7 asszociacio: Rumici-
Alopecuretum geniculati, Rorippo sylvestris — Agrostetum. Trifolio fragiferi- Agrostetum stoloniferae,
Lolio-Potentilletun anserinae, Lolio-Alopecuretum pratensis, Rorippo austriacae-Agropyretum €s a
Lolio-Festucetum pseudovinae, valamint asszocidcio alatti egységeik fajkomponenseinek 8 hidrodko-
logiai kategorian belSl 24 alcsoportba tortént besoroldsara keriilt sor, talajokologiai viszonyaik
figyelembe vételével. Ossz. boritasi részesedésiik alapjan megszerkesztett graﬁkonjalk alkalmasak az
Osszefliggések feltarasara. LehetGség kindlkozott mashonnan kozlésre keriilt vizsgalati eredmények-
kel vald Osszevetésre is.

THAPOIKOIOrHs PACTHTEIBHBIX COOOIECTB AMMAPCKO KOTIOBHHbI
JIOJIMHBI PEeKH THCHI
I. Agropyro—Rumicion

Bonporkesu [I.
Vameepcuter um. Moxed A., Kadenpa Gorammxu, Ceren

Pesrome

OCHOBHO# 3aayeil paboTHI ABJISETCS 03HAKOMIICHHE C THAPO3IKOIIOIHICCKAMHI OTHOIIEHASIMHA
JIYyTOBBIX coobmecTB Agropyro—Rumicion o6pa3oBaBmuxcs HOJ BIUSHAEM 3aJIMBAHMS, 3aTall-
TBIBAHMS M BbIAaca mnoyypynaepansHbix (Plantaginetea) IEpHHCTBIX PACTUTENBHBIX COOOIIECTB
B 06J1aCTH CpeHeil yacTi JOMMHBI BeHrepckoit THCHI, a Taxke Ha 4 THICSY Ta TEPPUTOPHH B OKPECT=-
HOCTHM BOJOXMaHWJIMIIA AJmap.

Ha ocroparuu 7 accoumanuii Rumici— Aloperetum geniculati, Rorippo silvestri—Agrostetum,

96



Trifoliofragiferi—Agrostetum stoloniferae, Lolio—Potentilletum anserinae, Lolio—Alopecuretum
pratensis, Rorippo austriaae Agrophretum u Lolio Festucetum pseudovinae y4eTOM 3KOJOTHYECKHX
YCIIOBUI OYBBI, a TAKXKE B PaMKax 8 FMIPOEHOITOTHICCKAX KOMIIOHEHTOB, 00pa3oBaock 24 noar-
pymmoel. JInsg o0miero m300paskeHrMss BCEX IPHUBEINCHHBIX ITaHHBIX HCCIIENOBAHMS COCpPaBJIEHBI Ipa-
¢uxm. ITonydyeHnble DaHABIE IOCHYXKAT MATEPHAIOM IV CPaBHEHWS C APYIHMH pe3ylbTaTaMH.

Hidroekologija biljnih zajednica basena Alpdr u dolini reke Tise. I.
Agropyro-Rumicion

Boprogkozy Gy.
Katedra za botaniku Univerziteta Jozsef Attila, Szeged
Abstrakt

IstraZivanjima su obuhvaceni sastav i hidroekoloski uslovi Agropyro-Rumicion zajednice
pod ispasom, koje su povremeno plavljene. Te livade se nalaze na podrudju srednjeg toka reke Tise
u Madjarskoj, na budu¢em podrucju akumulacije Alpar, veli¢ine 4000 ha. Ove livade pripadaju
poluruderalnom tipu Plantaginetea sastojina i podnose gaZenje is ispasu. Polazeéi od ekoloskih
osobenostitla, unutar slede¢ih 7 asocijacija: Rumici-Alopecuretum geniculati, Rorippo sylvestri-Agros-
tetum, Trifolio fragiferi-Agrostetum stoloniferae, Lolio-Potentilletum anserinae, Lolio-Alopecuretum
pratensis, Rorippo austriacae-Agropyretum i Lolio-Festucetum pseudovinae isastava vrsta njihovih
subasocijacija, u okviru 8 hidroekoloskih kategorija, izvrSeno je njihovo uvrStanje u 24 subka-
tegorije. Graficki prikazi uceséa u ukupnojpo krovnosti, omogucujus agledavanje njihove uslovl-
jenosti, kao i poredjenje dobijenih rezultata sa rezultatima istraZivanja sa drugih lokaliteta.
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3KOJOTI'O-BUOJOTUYECKNE OCOBEHHOCTH, ITYTHU OXPAHBI
1 BOCCTAHOBJIEHIA ECTECTBEHHOI'O APEAJIA NARCISSUS
ANGUSTIFOLIUS CURT. B BACCEMHE PEKM TUCBHI

B. B. Kpuudpanymnuit, B. 1. Komernnap

Yosceopodckuii 2o0cyoapemeennsiii ynusepcumem, kageopa 6omaHuKu
(IIocmynuaa 12 cenmabpa 1984 2ooa)

Aunoranus

W310%K€eHBI pe3yIbTaTHl KOMILIEKCHOIO GHOCHCTEMATHYECKOTO MCCenoBanus Narcissus angus-
tifolius CURT. B 3akapnaTthe. IIpuBeieHbl CBeAeHNs 00 5KOJOTMYECKOM W (PUTOLEHOTHYECKOM MpH-
YPOYEHHOCTH BHIA, BO3PACTHOM CTPYKTYPE €ro LCHOMOIYJIALMiA, GONBIIOM ¥ MAaJIOM JKA3HEHHBIX
LUKJIaX, BHYTPH- X MEXIIOIY IIAOHHON H3MEHYNBOCTH BETETATUBHBIX W PENPONYKTHBHBIX IPU3HA~
KOB. OcBeleHsl Hamboyee BaXKHBIE ACHEKTHI PENPOAYKTHBHOW GHOJIOTHH BHIA, €r0 TaKCOHOMHE-
yeckas ¥ MOIYJIAIMOHHAS CTPYKTypa, 3KOJIOrHYecKas U kapuotunmieckas muddepenimarms. Pacc-
MOTPEHBI HEKOTOPbIE BOMPOCHI MPOUCKXOXKIOCHHWS W NanbHeumeil ssomouwm N. angustifolius.. Ha
OCHOBAHWH Pe3yJIbTATOB HCCIIEIOBAHMI NPEIJIOKEHE] MyTH OXPaHBI M BOCCTAHOBJIEHWs €CTECTBEH-
HOrO apeajia BU/ia B JaHHOM DETHOHE.

Baenenne

W3yyenne 5KOIOTO-OHOJIOTHIECKAX OCOGEHHOCTEH pPACTEHHM B IPHPOIHBIX
YCIOBHSX OOUTaHWS, IMO3HAHWE TAKCOHOMHYECKOH ¥ TOIYJSIHOHHOUW CTPYKTYpHL
BHJOB, UX Mop(doioro-reorpadmyeckoit, 5K0JIOTHIECKO} U reHeTuyeckoi muddeper-
OUanyuy, a Talkoke GUTONEHOTHYECKOM POJIH HMEIOT OOJBIIOE 3HAYECHNE ISl PEIICHUS
MHOTHMX BOIPOCOB CHCTEMATHKM H MUKPOIBOJIONKHA. 10 HACTOSIIEro BPEMEHH IIPH-
MEpPOB KOMILIEKCHOTO HCCIECIOBAHMS OTIEJIbHBIX TaKCOHOB ovyeHb Maiyio. Cosep-
IIEHHO OY€BHHO, YTO B IIEPBYIO OYEpEIh BCECTOPOHHEMY HM3yYCHHIO OJDKHBI HOJI-
BEpPraTthCs peiKWe W HCUYE3AIOLINe BUABI PACTEHMI. DTO SBJISETCS IJIABHBEIM YCIIO-
BHEM Da3pabOTKH U YCIENIHOIO OCYIIECTBJICHHS MEPONpPHSTHM, HAaIpaBJCHHBIX Ha
HX OXpaHy W BOCCO3IAaHHE.

Wicxons w3 3THX OpeanoCkUIOK, HAMF IPEIIPHHIT KOMILIEKCHBEIM GHocHcTeMa-
THYECKHH TOMXOJ K M3YYEHHWIO Hapiucca y3konuctHOro (Narcissus angustifolius
CURT) — oJHOTO 13 HamboJiee peJKUX BUIOB PACTEHHM IPUPOAHON (UIOPHI, Ipel-
CTaBJIAIOIIEro OOJBINOI HAy4YHBI U IpakTHyeckuit waTepec. Ha tepputopuu CCCP
BHJI BCTpEYaeTCs TOJBKO B 3akapmaThe, IE MMEET KpailHIOI0 CeBEPO-BOCTOYHYIO
rpaHuny apeana. B Hacrosmiee Bpems IIOJ MOIIHBIM JaBJICHHEM AHTPOIOTEHHOIO
(daxTOpa IPOUCXOMUT ero WHTEHCHBHOE cokpamenwe. N. angustifolius Baxomutcs
Ha IPaHM MCYE3HOBEHHS HE TOJBKO B Ipenenax YkpauwHckux Kapmart, HO U B Ipyrux
peruoHax. B cBsa3u ¢ atuMm Bun BkitoueH B Kpaceele xauru CCCP m Vikpaumssl
(Kpacras xuura. Qukopacrymmue.., 1975; Kpacnas kaura CCCP. ., 1978; UepBona
knura Yxpaincekoi PCP, 1980; Penxue u mcdesaromme. ., 1982), B3sST moa oXxpaHy
B Berrpuu (CsApoDY 1982) u npyrux €BpoNelCKHX CTpaHax.
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MaTepuaa H MeTOIAKA

Ha6monerus u c6op MaTepualia IPOBOAXIACE B nepmox ¢ 1982 mo 1984 rr. B mecTr MOmeb-
HBIX nomynsauusax N. angustifolius,, paclioNIOKEHHBIX B paBHUHHO-NpearopHoit (120—250 M Hax
yp. M.) u Bbicokoropso# (1350—1500 m Ban yp. M.) 30Hax Ykpaumnckux Kapnar. B mpouecce BBI-
NOJTHEHHS paboThl IPUMEHSIUCh CTAllHOHAPHEIE, IOTyCTaMOHAPHBIE, MaPIIPYTHEIE W JlaGopaTop-
HbI€ METO/Ibl MCCIICIOBAHUS.

OU3UKO-XMMHAYECKHH COCTAB IOYB M3 Hambojee THUIIMYHBIX MECTOIIPOHU3pac-
TaHWi BHA mccienoBasics o obmenpussTod Metonuke (ITpakTukyM IO IIOYBOBE-
nenuto, 1980). I'eoGoTanmueckue oOCIEIOBAaHUS IPOBOIWIIMCH B COOTBETCTBHH
C NMPUBIMIIAME COBETCKOM reoboTanmueckoii mkoibl (Cykaues 1957, lleHHUKOB
1961 u np.).

Jnst uzydenus 6momopdosornyeckux 0ocoOeHHOCTEH, a TakKe BHYTPHU- B MEX-
TOMYJISIMOHHON W3MEHYMBOCTH BH/JIA M3 KaXJOW MOMYJISIUM IO IPHHIMUIYY PEHIO-
Mu3anuu oTbupanioch 50 reHepaTUBHBIX oco6eﬁ, KOTOpBIE MCCIeAO0BaJucCh mo 12
MOpPGhOJIOrHYECKUM MPH3HAKAM.

Juis ompeneneHus Yrcia XpOMOCOM M HM3Y4eHHs UX MOP(OJIOTHH MPUMEHSIICS
METO[ AaBieHbIX IpenapaToB (BATTAGLIA 1957). OMOpuonoruyeckue ucciea0BaHus
ObLIM IpoBeAeHBI Mo 00Imei muTosiormieckoir mMetoauke (ITaymesa 1980 u ap.).
PucyHkn BBIIOJIHSUIMCH pUCOBajJbHBIM ammapatoM PA—4, MukpockeMKka — C IIO-
MolILbIo Mukpockona Ergaval-Zeiss ¢ MukpodoTorpaduyeckuM YCTpOUCTBOM
mf-matic, a Takxe cTepeockonuyeckoro Mukpockona MEC—9.

B ocHOBy uccnemoraims CEMEHHOW IPOINYKTUBHOCTH ITOJIOXKEHBI METOIMKH
T. A. Pa6oTroBa (1950 6) u . B. Baiinarus (1974). I3yuenue GOIbINOTO XU3-
HEHHOT'O IHWKJa, ONpEACJICHHE BO3PACTHOM CTPYKTYpPhl M YMCJIEHHOCTH ICHOIOILYJ-
SIIMI OPOBOAMIIUCH HA TPAHCEKTAX, KOTOPbIE 3aKJIaIbIBAJIACH PEHAOMHBIM METOAOM
(LlenononyJysaiun pacTeHuii. ., 1976). Brioenenne BO3pacTHBIX COCTOSIHUI 0cobei,
a Take kiaccupukanus IEHONOMyssnuii mposeneHsl mo PaGoTroBy (1950 a).

ITonyyennsie mudpossie naHHbIE 0OpabaThIBANIUCH BAPHAIMOHHO-CTATHCTHYEC-
kumu Metogamu (WEBER 1961, Ilnoxuuckmit 1970, 3aiiues, 1973 u ap.). Ompe-
JEJSAIUCh OCHOBHBIE CTATUCTHYECKHE IIOKA3aTeNH, IPOBOMMINCE KOPPESIMOHHBIH,
pEerpeccuoHHbId, OmHOGAKTOPHBIH W ABYX(DAKTOPHBIA AMCICPCHOHHBIN aHAJIU3bL.
Pacuersr npoeenensr Ha 9BM EC—1020, mporpamMma cocTaBjieHa Ha aJITOPHTMH-
yeckoM s3bike FORTRAN — IV.

Pe3yabTaThl H 00Cy:KIeHNE

Ho mactosimero BpeMmeHH N. angustifolius w3y4eH HenOCTaToO4HO. VI3BecTHO
JIMIIb HECKOJbKO paboT, B KOTOPBIX PaCCMAaTPHUBAIOTCS HEKOTOPBIE 3KOJIOT0-QHTO-
HEHOTHYECKHE OCOOEHHOCTH, PACIIPOCTPAHEHHE M OTACIbHBIE YePTHl OHOJIOTHA BHIA
(Aptromenko, Xapkesuu 1956, Xapkepuu 1960, Komennap 1964, ApTro-
meHko 1970, Komennap, [lepaykx, Mamanosa 1977 u ap.).

OTHOCHTEJIbHO CHCTEMATHYECKOTo ImoyioxeHus N. angustifolius B nutepatype
HET equHOro MHEHus. Panee Hamu yxe oTmeyanock (Komernnap, Kpiudamymii
1984), 4TO GOJILIIMHCTBO HCCIEHOBATENIECH CUYMTAET €ro BIOJIHE CAMOCTOSTEIbHBIM
BHJOM, XOTs HEKOTOpas 4acTh M3 HUX paccMatpuBaeT N. angustifolius B kxauecTBe
nonsuna N. poeticus L. VIMeroTCS TakkKe ONpeNesIeHHbIC HESICHOCTH B CHHOHMMUKE
¥ BHYTPHBHIOBOW HOMEHKJAType, O0OYCIIOBJIEHHBIE, IIaBHBIM 00pa3oM, 6oibIIoi
DOJUMOP(HOCTBIO BH/IA ¥ BO3HHUKIIEH B CBSI3H C 3TUM TAKCOHOMHUYECKOU NyTaHMIEH.

OO6uwmit apean N. angustifolius oxBaTbiBaeT ropusle cucteMsl FOxHoli u Cpen-
peil EBpomsr oT ®pannysckux Anbn 1o Boctounsix Kapnat Bruroyntensro (HEGI
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1939, ®owmin, Bopn3inmoBchkuit 1954, ZAHARIADI 1966, WEBB 1980 wm mp.).
OTaenbHBIE MECTOIIPOW3PACTAHUS BHA YKas3bIBaroTca U i Benrpuu (BOrOs 1924,
JAVORKA 1925, GAYER 1927, HORVATH SZINETAR 1965, Isipy PRISZTER 1972, S06
1973).

Ha 3axapnatee N. angustifolius BcTpeuaeTcss B 6acceiiEe€ BEPXHETO U CPEIHETO
Teyenus p. Tuckl. [lepBrie ymoMuHAHHS 0 HEM HaXoouM B paboTtax St. FEDOROWICZ
(1910), W. SzArer (1919), A. Maprutas (1923), K. DomIN , PODPERA (1928),
MARGITTA 1(1938), M. DEYL (1940) u B. PAWLOWSKY (1947). B manbreiimem pacn po-
CTpaHeHue Bua B 3ToM peruone udydanocs C. C. Pogopom (1956) u B.. Komen-
mapoM (1964). CorsracHoO HAmIAM HCCIENOBAHMSIM, OCHOBHAasS 4YacTh apeayia (26
MeCTONIPOM3PACTaHNIT) HAXOIUTCS B CyOaIbIuiiCKOM IIOsICe TOPHEIX XpeO6ToB CBuIo-
Ber, Mapmapormickue AnpIel w oT9acTd [oprassel, Ha BeicoTax 1400—1600 M Hax
yp. M. Ha Hm3MenHOoCTH 1 B mpearopke (120—250 M HAx yp. M.) BHI HKMEET OCTPOB-
HOE PacmpoCTpaHEHWe W Ha CETOIHS COXPAHWJICS JIHMIb B 4 MeCTOOOUTaHMAX 3 13,
OTMEYECHHBIX HECKOJIBKO HECSATKOB JIET Ha3al. OTH MECTOIPOU3PACTAHMS CIELYET
cunTaTh HamboJiee HA3KOPACIIONOXEHEBIMA M YIOAJCHHBIMA OT OCHOBHOIO apeala
TOPHOTO IO CBOEMY IpOHCXOxaeHuro N. angustifolius. B CBS3H C 3THM HEKOTOPBIE
uccnenosatemu (Uommk 1976, 1978) monararor, YTO OHH HMEIOT BTOPUYHOE IIPO-
HCXOJXKIECHHE.

B cybampnmiickoM mosice Ykpawnckux Kapmat N. angustifolius BcTpedaeTcs
Ha BBICOKOTOPHBIX JIyrax, a Takxe cpemw KpuBoJiechs u3 Duschekia viridis (CHAIX)
Oriz u Juniperus sibirica BURGSD. (puc. 1). HapmmccoBble Jiyra B ropax mpuypOodeHs
K TOPHO-JIyTOBBIM OYPO3€MHEIM U TOPHO-IYTOBBIM TOP(SHUCTHIM IIOYBAM C pa3HOM
CTENECHBIO I'YMYCHPOBAaHHOCTH W INCOHHCTOCTH. B CIIOXEHHY PaCTUTEIBHBIX CO06-
mecTB N. angustifolius sBIsSeTCS BPEMEHHBIM COOOMHHAHTOM C obmmmeMm 15—25%
(6ann 2 mo mkane Bpayr—Brianke). Omucano 8 acconmanuii ¢ ¢UIOPHCTHYECKAM
aapoM u3 10 BHIOB COCYIHMCTHIX pacTeHmit. Beero 3mech BcTpedaeTcs 37 BEIOB, W3

Puc. I. Ilpuponasie 3apociu Narcissus angustifolius
Ha r. Ilognmyna (CBrmoBenkumit xpeber)
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Prc. 2. JIyroseie coobmectBa Narcissus angustifolius B 3a1I0BeIHUKE
Jomaaa Hapimccop» (B OKpecTHOCTSX I. XycTa)

KOTOPBIX K 3J1aKaM OTHOCSATCS 7, K pa3HOTPaBbio — 22, K OCOKaM U CUTHHKAM — 2;
rpynna 3eJeHbIX MX0oB HacunThBaeT 6 BunoB (Komennmap, Kprudbanymuit 1985).

B paBHUMHHO-IpeAropHOit 30HE N. angustifolius BcTpedaeTcs B JYTOBHIX M J€C-
HBIX COOOIIIECTBAX B OCHOBHOM HA JIEPHOBO-GYPO3EMHBIX TJICEBBIX M GYPEIX JIECHBIX
OIIO/I30JICHHBIX IJIEEBATHIX mouBax (puc. 2). 3mech mrpaeT GoJice 3aMETHYIO DOJib,
SBJIAACh JOMHUHAHTOM WM COIOMHHAHTOM ¢ obmmmeMm 15—35% (Gamn 2—3). Bri-
meneHo 7 accommanmi, (UIOPHCTHYECKOE SOPO KOTOPHIX COCTABISAIOT 12 BHIOB
COCYIWCTBIX pacTeHui. Beero otmedero 118 BumoB, w3 HUX k 3J1aKaM OTHOCATCS 16,
K pa3HoOOTpaBbio — 76, a k ocoxaM ¥ cuTHHKaM — 22 (Komernpmap, Kpuadany-
mwit 1985). Kax Bumwo, N. angustifolius — Bum C IIEPOKOMW 3KOJIOTHYECKON aM-
mnuTyaoi. OH BCTpedyaeTcs B Pa3HBIX BHICOTHEIX ITOSICaX, B HECKONBKHX TUIAX (HHUTO-
[EHO30B, HA IOYBAX, OTJIHIAOUIAXC KaK MO (GHU3MKO-XUMHUYECKMM CBOWCTBAM, TaK
¥ OO pexuMy yBiaxHEHHS. OCHOBHBIMH 3KOJIOIMIeCKHME (aKToOpamu, JIMMHTH-
PYIOIIAMH PaCIpOCTPAHEHHE BHAA, SBISIOTCS Ype3MEpHOE 3aTEHEHHE IO MOJIOTOM
JIECOB, ITOYBBI C HEWTPAIBHON U IIENOYHON peakmueil (omTmmym: pH=3, 4—4,9),
CHJIBHO KaMEHHUCTHIE W CKaJIUCTHIC CyOCTPATHL

B pesynpTaTte mfoBeHEeHHBIX MCCICTOBAHUM YCTAHOBIEHO, YTO IOmobOHOE pas-
J4ye ycnoBumit mpouspactanus N. angustifolius mpuBogut k GmoMopdoornieckum
OTIHYHMAM MEXIY IPYyINaMHA PABHEHHO-IPEATOPHBIX M BBHICOKOTOPHBIX HMOMYJISIUH.
Crenens pasiamamit Mexy MOMyJISIUAIMHA U3 OJHOTO ITOsica BAPBEPYET OT MOJIHOTO
OTCYTCTBHSA IO YPOBHS, KOTODBIH 3HAYATENHHO HHXKE MEXIDYIIOBEIX Pa3IUYHU.

Tak, cpaBHUTEIbHO-KapHOJoraueckoe wccienosanue nokazano (Kpwmudamy-
muii, CeemankoBa 1985), 4TO BCe MONYIANWH MMEIOT CXOTHBIA CTaHOAPTHBINA
xapuotun (K=2n=14=2.)4SA+4+2SM+SM* (puc. 3), T. €. OTHOCSTCI KOJ-
HOMY Buny. Ha 6a3e OCHOBHOTO YHCIIAa XPOMOCOM OOHAPYKEHO TPHW Baphaluy Ka-
pUOTHIA, OTIMYAIOIIHECS MEXAY co60i MO KOJIOYECTBY IOMOIHUTENBHBIX XPOMO-
coM (2n=14+0—4B). I'emermieckas mupdepeHnuanys MPEATOPHBIX M BHICOKO-
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TOPHBIX MONYJNAUWI MPOSBISIETCS B Pa3JUYMA MEXJYy HAMH IO KOJHYECTBY CITyT-
HUYHBIX XPOMOCOM, a TaKXe II0 XapaKTepy paclupeleseHus AOMOJHUTEEHBIX XPo-
MOCOM. B mpearopHbIX MOmynsnusx COyTHUYHOM siBiseTcs Y11 mapa cybmeTaneHt-
PHYECKHX XPOMOCOM, a YHCJIO pacTeHuil ¢ B-xpomocomamu BapbupyeTr oT 36 no
52%. B BBICOKOTOpPHBIX MECTOOOUTAHHUSAX BuJa OOHAPYKEHO [BE CIyTHHYHBIE XPO-
mocoMsl — VI u VII, a xonuyecTBO 0cobell C TOMOJbHUTENbHBIME XPOMOCOMaMHU
coctaBisieT 4—129% oT o0ILero 4ucia uccieNOBaHHBIX 9K3eMILISPOB.

Haburonesys 32 Ce30HHBIM PUTMOM pocTa ¥ pasButusi N. angusiifolius mo-
Ka3ajy, 9YTO HeOJIaronpusiTHIE YCIOBHS BHICOKOTOPhS BIMSIOT HA CMeEIIeHHE (heHo-
(a3 1 yCKOPSIOT MPOXOXKAEHUE PACTCHHSIMHE OTACIBHBIX 3TAIIOB MaJIoro XH3HEHHOIO
nukia. Ha BEU3MEHHOCTH U B IPEATrOpbE HAT3EeMHBIN I'OOWYHBIN UK PA3BATHS IPO-
JIOJDKAeTCS B TeUCHHE 4 MeCSIEB (aIpeb-TIk0IIb), 2 B BRICOKOTOPHOM Iosice — 2,5—
3 MecsneB (BTopas IOJIOBHHA Mas — HayaJlo aBrycTa) U B Goliee MO3OHUE KaJCH-
JIapHBIE CPOKH.

B xone 60onpIIOro XW3HEHHOTO mukya ocobu N. angustifolius mpoxonsT depes
PO MOCIIENOBATENBLHBIX BO3PACTHBIX COCTOsIHHM. Ha OCHOBaHWMH KOMILIEKCAa Ka-
YECTBEHHBIX U KOJIMYECTBEHHBIX IPH3HAKOB, HCCIEIOBAHHbIX ¥ 25—30 3K3eMIUISIPOB
Ka)XI0TO BO3PACTHOI'O COCTOSHHUS, BBIAEJCHEl 5 BO3PACTHBIX IPYNI W 8 MOATpYIIT
ocobeii. OCHOBHEIE 3Tambl GOJIBIIOrO KH3HEHHOIO MUKJIA PACTCHUH B Pa3HBIX BEHI-
COTHBIX IIOSICaX COBIANAIOT, OJHAKO B BBICOKOTOphE HAOIIOHAeTCA €ro OHOJIOrH-
4eCKO€ COKpAIICHWE B CBSA3M C BBHINAJAHHEM CPEIHEBO3PACTHOIO COCTOSHUS TEHE-
pPaTHBHOTO NEPHOJA.

WccnemoBarne BO3paCTHOM CTPYKTYPHI W YACICHHOCTH IEHOIOMYISTIAI
N. angustifolius B 13 Hambonee TUIMYHBIX COOOINECTBAX ITO3BOJIMIO OIPENEIUTH
9KOJIOTHIECKHI W (PUTONEHOTHYECKHI ONTHMYMEI Bia. Ha HU3MEHHOCTH ¥ B IpEf-
ropbe KOJIOTHYECKHI ONTHMYM, T. €. YCIOBHS HauboJiee O1aronpusTHEIE IS pOCTa
n pas3BuTus pacteHuii (PaGoTHOB 1950 6), peanmsyercs B IIMPOKOJIHMCTBEHHBIX
necax. 31ech CTPYKTypa BO3PACTHBIX CIEKTPOB OYCHb OJATONpPHSTHA JJIS BAAA ¥ Xa-
pakTepu3yeTcst mpeobrafaHueM CpeIHe- H MOITHOPAa3BUTHIX 0CobOeil reHepaTHBHOIO
nepuona (46,9 %), GBICTPEIME TEMIIAMHE WX Pa3BUTHSI, MAKCHMAJIBHOM CEMEHHOM IIPO-
IYKTHBHOCTBIO M ONTHMAJIBHOW ILTOTHOCTBIO IeHomomysamuit (75—85 ocobeii Ha
1 m?). OUTONEHOTHIECKAH ONTHMYM, T. €. YCIOBHS, IIPH KOTOPHIX IEHOMOMY ISIHS
JOCTUTaeT MaKCAMAalIbHOW WHTEHCHBHOCTH Bo3neicTBus Ha cpeny (PaGoOTHOB,
1950 6), HabaromaeTcss Ha BEICOKOTPABHBIX JIyraxX. B 3TUX MEHOMOIYISIUSIX YHCIICH-
HOCTB ocobeit HamGonbmas (308,2—319,3 sx3emiutsapa Ha 1 M%), ogHAKO CTPYKTypa
BO3PACTHBIX CHEKTPOB HeOJIArONpHsATHA IS BuIa, MpeobiaiaroT ciabo- u Cpemare-
pa3BuThIe 0coby resepatuBHOro mepmona (21,5—35%), Bospacraer yuactue ¢pax-
@AW IPETCHEPaTHBHBIX PACTEHMM BCIIEACTBUE YXYIIIECHUS YCIOBHMA CYIIECTBOBAHUS.
Kax BumnO, 3K0NTOTHUeCKMit I puTOoneHOTHIeCKnit onmTiMyMEI N. angustifolius B 3Toi
30HC€ HE COBIAJAIOT. B ImemoM 3KoIOro-QpuTONEHOTHYECKHWE YCIOBHS Hamboiee
6JIH3KH K ONTUMAJIBHEIM Ha Pa3HOTPABHO-3JIAKOBBIX JIyTax.

B BBEICOKOTOpPHOM IOSICE 3KOJIOTUYECKHA U (UTOUEHOTHYECKUN ONTUMYMBI COB-
MaJaloT Ha CyOaNbIHHCKHWX BBICOKOTPABHBIX JIyrax. 3/eCh UYHCIEHHOCTH ocobeit
HauWBBICIIAS W3 BCEX BBICOKOTOPHBIX HeHOmomyssiuil (76 sx3emmisipoB Ha 1 m2),
Ipynna reHepaTUBHBIX pacTeHumi Hambonee mHoroumcienHa (57,9%), omHako DoOJs
MOILHOPA3BUTHIX 3K3EMILISIPOB HECKOJILKO HHXKE, YeM B Jiecax. AHAJU3 BO3PACTHOM
CTPYKTYpPHI neHomoy rsinuii N. angustifolius mo3BOJISET BBIACIUTEH 6a30BBIe CIEKTPEI,
XapakTepHBIE U COOOIIECTB, HAXOAIIIUXCS B ACOWHUTUBHOM cocTosiHuu (puC. 4).
CrpykTypa 6a30BBIX CHEKTPOB KOPPENUpPYET B OOIMMX ¥epTax co crmocobamMm pas-
MHOXKEHHS U MOJAEPXKAHUA YUCICHHOCTH IEHOIOMysnuii. B 3aBUCHMOCTH OT CTe-
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TeHY AHTPOMOTCHHOTO BJIMSHHS W 3KOJOrO-IEHOTHYECKUX YCJIOBHIi BBHISIBIIEHEI He-
CKOJIbKO CHJIbHOOTJIMYAIOIIUXCS BapHaliii BO3PACTHBIX CIHEKTPOB, a TakXe perpec-
CHBHBIA THII HEHOIOIYJISAIUU, COOTBETCTBYIOIIMMA OJHOU W3 IOCICOHUX CTEICHE
MacTOUIITHON Terpeccuu.

B mpuponHBIX MecToobuTanusax y N. angustifolius Babnronarotcs Tpu GHOpMEL
BEreTATHBHOIO PA3MHOXEHUS. DHEPrUs BEreTATHBHOIO PA3MHOXKCHHUS 3aBHCHT OT
YCJIOBHIT MECTOOOUTAHMS U KOPPEJIUPYET ¢ MHTEHCHBHOCTHIO CEMEHHOTO DPa3MHO-
JKEHHsI. B MWPOKOIMCTBCHHBIX JIECAX HA3MEHHOCTH W IPEArOphs IMOJHOCTBIO Ipe-
o0ylajaeT CeMEHHOe BO30OHOBJICHHE IIEHONOILYJISIIHM, B BBHICOKOTOPHOM IIOSICE —
BEreTaTUBHOE. B JIyrOBBIX COOOIECTBAX IPEATOPhS CAMOIOIACPKAHNE HEHOIOMYI-
SIIUE OCYIMECTBIISICTCS KaK CEMEHHBIM, TaK U BET€TaTHBHBIM CIIOCOGOM, IPH JOMUHH-
POBAaHUHU CEMEHHOTO Pa3HOXKEHUS.

VccnemoBannch Bce OCHOBHBIE 3MOPHOHANBHBIE IpoNeccel Yy N. angustifolius:
MHKPOCIIOPOTCHE3 W Pa3BUTHE MYKCKOTO raMeTo(uTa, MEraCoporeHe3 U pa3BHUTHE
JKEHCKOTO ramerodura, OIUIOJOTBOPEHWE, Pa3BUTHE SHAOCIEPMA ¥ 3apOJIbIIA
(Kpuudanymuit 1984). YcTaHOBIIEHO, YTO BRICOKOIOPHEIE IOMYJISIIY BHIA XapaK-
TEPU3YIOTCS HAJIAIAECM HEKOTOPBIX 3MOPHOJIOTHIECKHX 0COOEHHOCTEM (OTKIIFORCHNS
B Ipomecce Meifo3a m (GopMHpOBAHHS MHEKpocmop, Ooinee Hm3Kkas (GepTHIBHOCTH
TIBUTBIEL, B CpeqHeM Ha 33,9 % mo CpaBHEHUIO C IPEeArOPHEIMY DOy ISOAIMHE, THOeIb
CeMSIIOYEK HA PAHHHX CTAIUSIX Pa3BHTHS, CMEIICHHE CPOKOB H YCKOPEHHBIC TEMIIbI
TPOXOXIEHUS] OTHEIBHEIX 3TAllOB 5MOpHOreHes3a), 0OyCIOBICHHBIX BO3ICHCTBHEM
CYpPOBBIX KJIMMATHYECKAX YCIOBHM Ha MHKPOCIOPDOIE€HE3, ONBLICHHE W OILIOJIO-
TBODEHHE.

VIHTEeHCHBHOCTh CEMEHHOTO pasMHOXeHHsI N. angustifolius 3aBECAT OT yCio-
BHI MeCTOOOHMTAHWS W KOPPEIUPYET, KaK YK€ OTMEYancch, C 3HEPIHeil BEreTaTHB-
HOro pasmuoxenus. CpeqHue 3HAYCHHWS DJIEMEHTOB CEMEHHOW IPONYKTHBHOCTH
TIOMYJISNAA W3 Pa3HBIX IOSCOB JOCTOBEPHO PA3JIMYAIOTCS MEXAY coboif mo BceM
YPOBHAM 3HAYAMOCTH. IIpOIEHT 0OCeMEeHEHHs MPENrOPHEIX IOV B TCYCHHE
Tpex JIET HCCIIeIoBannii BapbupoBat oT 16,9 no 29,2%, BEICOKOTOPHEIX — OT 3,6 110
16,8%. JByx(paKTOPHBIM JHCICPCHOHHBIM aHAJIM30M YCTaHOBJIEHO, 4TO Hebiaro-
NPHUSATHBIE KIMMATHIECKUC YCIOBHS BEICOKOTOPESI CYIIIECTBEHHO CHIDKAFOT KaK MOTEH-
OHATBHYIO, TAK ¥ (QaKTHYECKYIO CEMEHHYIO IIPOAYKTUBHOCTE. KOJIM4ecTBO pa3BHTHIX
CeMSIIOYeK Ha MOOEr B BHICOKOTOPHEBIX MOMYJIANusAX B cpenuaeM Ha 20,62% Huxe, 9eM
B IIPEITOPHEIX, & ceMsH — Ha 66,98 %. Koppenanus Mex Iy KOJIHIECTBOM CeMANOYEK
¥ CEMSH BO BCEX HCCIEIOBAHHBIX MOIYJISOUAX OTCYCTBYeT. B IemoM crmoco6HOCTh
BHIA K CEMEHHOMY Pa3MHOXXEHHIO JOBOJBLHO HU3KAs, B 0COOEHHOCTH BHICOKOTOPHBIX
TOMYJISAOAN.

ITo cmoco6y muccemunanuu N. angustifolius oTHOCHTCS x GapoxopaM, OTYAaCTH
6amnmucraM (o xnaccudukamuu P. E. JleBuro#t 1957). Ilpopacranue ceMsH B IIpH-
poze monseMHoe ocedHee. IToyreBast BCXOXKeCTh CEMSH 3aBHCHT OT BKoJoro-Guro-
MEHOTHYECKHX YCIOBHI MeCTOOOWTaHWS W B CpefHeM paBHa 62%. JlabGopaTopHas
BCXOKECTh CEMSH U3 MPEATOPHBIX MOMYJISIIKi BapbupyeT oT 71 1o 97% u B cpenHeM
coctaBiseT 84,8%, U3 BBICOKOTOPHBIX — OT 36 mo 87 %, cpemuss — 54,35%. Bexo-
JKECTh CEMSIH COXPaHAETCS B TeUeHUE 3—4 JIeT, HO IPOIEHT BCXOXKECTH YMEHBINACTCS
OT rojJia X roxy.

s meenenosanust Mopdonoro-reorpadudeckoit auddepesnranyy DOmyIanuit
N. angustifolius mpAMeHeH aBanu3 BHYTPU- B MEXIOIYJISIHOHHON M3MEHYHBOCTH
BEreTATHBHBLIX M PENpONYKTHBHBIX Ipu3HaxoB (Maiip 1974). VcranoBneHO, 4YTO
GOJBIIIHCTBO TPU3HAKOB ITOABEPXKEHBI reorpaduieckoif M3MEHYMBOCTH W IIPOSIB-
JSIOT CPEAHIO cTenmeHb BapbupoBaHma (V=11—20%). Bricokas cTenmeHs MOJH-
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Puc. 3. Unuorpamma Narcissus angustifolius

Mopdusma momzeMHBIX opranoB (V=25—40%) ompenemnsercs, IIaBHEIM 00pa3oM,
5KOJIOTHYECKUMH YCIOBUSIMHA MecTooOuTanus. IIpu3Hakyu ¢ HU3KOHM M cpelnHel cre-
IIEHbIO U3MEHYABOCTH HCIIOJIB30BAJIMCH B Ka4yeCTBE KpurTepus Mopdomoro-reorpa-
(uueckoit nubdepeHnHANTY TOMYJIANNH, TaK KAK OHU TOBOJIbHO CTAOMJILHEI X MEHEE
32BHCHMBI OT BIIMSHHS 5KOJIOTHYECKHX (akTOpoB. XapaKTep BapbHPOBAHUS IPH3-
HaKOB B Ipelesax OOHOIO Iosca B o0muX depTax coBmaaeT. KpuBhle BETHYWH KO-
3G GUIEEHTOB BapHaliy W3 Pa3HBIX IOSICOB MMEIOT CBOM OCOOEHHOCTH, BCIIEICTBHE
Yero OHM MEHee COIOCTaBUMEIL. Ieorpaduueckas M3MEHUUBOCTH N. angustifolius
IPOSIBJISIETCS B 3HAYWTEIHHOM IIpeolbsalaHiy IIPU3HAKOB IIPEATOPHBIX ITOILYJISLAMN
HaJlT COOTBETCTBYIOIIMMH NIapaMEeTPaMy BBICOKOTODHBIX. M3y4YeHHBIE IIOMyJISIUAN
JIOCTOBEPHO pa3IHyaroTCsI MexAy coGoit mo 9 mpusHakam u3 12 mcciemoBaHHBIX
Hamu (Tabnuna). ITockoabKy B XapakTepe reorpaduueckoil W3MEHIMBOCTH HAOJTIO-
JIaeTCsl OTCYTCTBHE TPAHCTPECCHU BapHaIMIOHHBIX HHTEPBAJIOB BUJ CIENYET CUMTATh
TIOJIUTHIECKIM.

B nmpeAropHLIX ¥ BHICOKOTOPHBIX HONYJISIHUSAX CYIIIECTBYET B3AMMOCBS3h MEXIY
18 mpu3Hakamy, w3 HEX 9 SBISIOTCS OOMMMHE [1sl 000MX IOSICOB. Y CTaHOBJICHHEIE
3aBHCHMOCTH BBIPAXaIOTCSl AHAJUTUYECKA B BUIE JIMHEWHBIX QYHKUEA W COOTBET-
CTBYIOIIMX ypaBHeHm perpeccuu. CpaBHEHUEM CpPEIHWX 3HAYEHUI NMPU3HAKOB MPH
noMomu Kpurepus CTbIOIEHTa, a TakkKe KOPPEJLIIMOHHBIM aHAJIHM30M JOKa3aHo,
YTO MO XapakTepy OOJBIIMHCTBA B3aMMOCBSI3€l BCE MOMYJSIWM OTHOCSTCS K He-
KOI'/Ia €IAHON NepBUYHON MOIIYJISIUN BHIA, KOTOPAas 3aTEM PACIaNach, B CHIIY PSJia
IIPUYHH, TEPPUTOPHAILHO HA JOKaNbHBIE. CTENeHh PacXOXICHUS MEXOY ITOIYJisi-
OUSAMH U3 OJHOTO II0SICA CYIIECTBEHHO HUXKE, YeM MEXy MOMYJISAIUIME U3 Pa3HBIX
TIOSICOB.

Ha ocroBannm MOP(}OIOTHYECKHX OTJIMYHMA IIO YHCIY JIMCTHEB MEXIY MOMYJIs-
OUSMHF U3 IIPEArOPHOTO ¥ BEICOKOTOpHOTO mosicoB B. M. Komewnnap (1969) omucan
TPEXJIACTHYIO W YETHIPEXJIUCTHYIO (HOPMBI TAHHOTO BuAA. B pesyibTaTe mpOBEICH-
HBIX HaMH OHOKOMILIEKCHBIX HWcclemoBaHWi N. angustifolius ycTaHOBJIEHO, 4TO
MEXAy 3THMH IpyNIaMHy IOMyJISnuii UMEIOTCS CYIIECTBEHHbIE Mopdodu3noIoru-
YecKue, OHOJIOTHYECKHE, SKOJIOTO-(QDUTOEHOTHIECKHE W KAPHOTHIINIECKAE PA3IIHIHS.
Taxum 06pa3oM, eCTh BCE OCHOBaHHUS CUMTATh, YTO B 3axapmatbe N. angustifolius
IPEACTAaBJICH NBYMS KIIMMATHIECCKHMHE (TeorpaduueckumMu) sxoTuramu. Ha Hu3MeH-
HOCTH ¥ B IIperopke mpomspacraet N. angustifolius oec. praemontanus KOMENDAR
et KRICSFALUSHI). B BBICOKOTOpHOM TIosice BcTpeuaercss N. angustifolius oec.
altimontanus KOMENDAR et KRICSFALUSHI (KomeHmap, Kpiudanymriit 1984). Ber-
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Teozpaghuueckasa uzmMeHUUBOCHb NPUIHAKOE WECHU NONYAAYUlL
Narcissus augustioflius ¢ pasznvix 6bICOmMHbIX
noscax Ykpaunckux Kapnam

Tabauya.
IIpenropHsIi mosic BbICOKOrOpHEI mOsiC
Tpuanak IMonynauus
Buna
Iy6poesl | Kupemmn N Arneunxa | ITommyna | Cror
JIyxoBuna
Hnuna, cM 4,09 | 3,75 3,77 | | 2,78 2,80 | 3,36
Al I
[ | | |
IMupuHa, cM 2,29 | 1,94 1,80 | . 1,68 159 | 2,03
Bec, T 6,76 | 5,92 517 | | 3,89 3,49 | 6,02
I | I |
| |
JIucTtes
Yucno, mT | 3,59 3,56 3,56 | | 2,68 2,78 2,86 |
[ | [ |
| | | [ ! [ |
ImaHa, cM 25,65 | 39,29 38,12 | | 26,59 25,59 26,26 |
IupuHa, CM | 0,76 0,76 0,73 | | 0,68 0,63 0,69 |
IIBeTOHOC
BeicoTa, cM 55,49 | 49,88 48,60 | | 3511 3519 | 41,55
IIBeTOK
l | 1
| | | | | |1
Juamerp, cM 7,11 | 6,44 6,38 | | 6,12 6,29 6,70
Imaaa Tpy6KH, cM | 2,78 2,76 2,69 | | 2,98 2,91 2,96 |
JltMHa MBUTGHUKOB, CM | 0,53 0,52 0,51 0,51 0,53 0,50 |
IInonx
JaHa, cM 1,82 | 1,70 171 | | 1,41 1,48 1,52 |
Mupura, cM [ 1,15 1,16 1,15 1,18 1,14 1,19 |

IIPUMEYAHUE: 06BeNeHbI H COCIMHEHBI CPENHWE 3HAYEHWS NPH3HAKOB, MEXIY KOTOPMH OT-
CYTCTBYET HOCTOBEpHAs Pa3HHIA.

JIEJICHHBIC 3KOTHIEL SBJISIOTCS, IO CYIIECTBY, AJTIONATPUICCKAMH PACCAMU JAHHOTO
BU/A, MEXAY KOTOPBIMH BO3HHMKIHM HAaOJIOJacMBIC Pa3jMyusi BCICICTBHE WX IPH-
CIOCOGJICHUS K CUIILHO OTIIYAFOIIUMCS YCIOBHSIM CPElIbl M JUIMTEIbHOM reorpadu-
9YecKkoi M30JsIIud. B cucTeMaTHYeCKoM OTHOIICHWH Pa3sHHULA MEX/y BBIIEJICHHBIMHU
SKOTHIIAMHM COOTBETCTBYET TAKCOHOMHUYECKOMY paHry moaeumaoB. CiemoBaTenbHO,
IOPEAropHLIA 3KOTHI SIBJISETCS HOBBIM JUUIsI HAYKH TakCoHOM — N. angustifolius
subsp. transcarpathicus KRICSFALUSHI), comb. nov. (Kpiudanymuii 1984).
Ananu3 NOMyJIANMOHHOW CTPYKTYpHl N. angustifolius IO3BOJWI BBIIEIUTH
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Puc. 4. Ba3oBble criekTpsl neHonomynsammis Narcissus angustifolius
I — IHEPOKOIECTBEHHBIE Jleca (HE3MEHHOCTh ¥ IIPEArOPHBIA MOAC);
II — ntyroBele coobmecTBa (IIPearOpHBIA MOSC);
IIT — KyCTapHWKOBOE KPHBOJIECHE W BEICOKOTOpHEIE JIyra (CyOabIMiCKuil TO5C);
I — 6a30BsIif ciexTp; 2 — 30Ha 6a30BOro cmekrpa (X= +3~)
(Pumc. 4 ocTaBub W3 MEPBOrO BapuaHTa crapu!)

BHYTPH IPeArOpHOro KIAMATO3IKOTHIA BA MEHOSKOTHIA: JIYTOBOM 1 JiecHOH. Ilep-
BBI 9KOTHII 0O BEIUHSET ONYJISANUH, IPHYPOYEHHEIE K JIyTOBBIM IIEHO3aM Ha G€THBIX
JIEPHOr0-0ypO3eMHBIX IJIEEBBIX IMOYBaX. BTOpO BKIFOYAET IOIYJALMH, MECTOOOH-
TaHUA KOTOPBIX CBS3aHBI C IIHPOKOJIMCTBEHHBIMH JleCAMH M GOraThIMH I'yMyCOM
OypbIMH JIECHBIMH OIOA30JICHHBIMH TJieeBaThIMU ImouyBaMu. Mopdonoruueckne
mapaMeTphl 3THX IOIYJISOUI CYILECTBEHHO IPEBBIIAIOT COOTBETCTBYIOIINE Xapax-
TEPHCTHKH JIYyTOBBIX IOOYJISNMA IO 6 mMpu3HAaKaM, a IJIWHA JHCTBEB y PacTEHWA
JIECHBIX COOOIIIECTB 3aMETHO KOpOyYe, YeM y JYTroBEIX (Tabiuna). Bruin o6HapyKeHbl
U Ipyrue 0COGEHHOCTH JIECHBIX IIOMYJISIUH, IPOSIBISIOIINECS B 3aDa3blBaHHA de-
Hoa3 pa3BHTHUS, IPOCTPAHCTBEHHON W BO3PACTHOM CTPYKTYpe, CIocobax Bo306HO-
BJIEHHS U IOBBIMICHHOW KOHIEHTpAaUH JOMOJIHATENIBHEIX XpoMocoM. TTo-BuauMomy,
B CHCTEMATHYECKOM OTHOIIEHUH ONMCAHHBIC BHIIIE IEHO3KOTUIBI MOXHO paccMar-
puBaTh Kak JnyroByro (N. angustifolius f. pratensis KRICSFALUSHIY) U necHyro (NN.
angustifolius f. sylvatica KRICSFALUSHIJ) (GOpMBI TAHHOTO BHIA.

BrIcoxoropHBIe OMYJISIAN TakXe pacipenenstoTcs Ha aBe rpymmsl. K mepsoi
TPYyIIE OTHOCSTCS COOOINECTBa, MECTOOOHMTAHHS KOTOPBIX CBSI3aHBI C KyCTaAPHHUKO-
BBIM KPUBOJIECEEM M BBICOKOTOPHBIMH HU3KOTPABHBIMHE JIyTaMH Ha I'OPHO-JIYTOBBIX
EeOHUCTEIX mouyBax. Ko BTOPOM — MOMyJISIIKK, IIPUYPOIECHHBIE K CyOambIHiCKuM
BBICOKOTPaBHBIM JIyraM Ha TOPHO-JIYTOBBIX OypO3€MHBIX IIOYBAX C MOILHBIM IyMycC-
HBIM TOpu30HTOM. OHHF MPEBBIIAIOT MOMYJISIMA IEPBOM TPyl o 5 Mopdoaoru-
YeCKMM IpHu3HakaM (TabiuIa), a Takke OTJIMYAIOTCS IO XapaKTepy BO3pacTHOU
CTpyKTypHl. OHAKO 3[ech BeaynmMu (akTopamMu, Bo3aeiicTByrommumMu Ha dudde-
PEHIMALKEO TTOIYJISIIKH, SIBSUTFOTCS, TIABHEIM 00pa3oM, 31aduyeckue ycIoBus, Io-
3ToMy popMa pacTeHmii HACIEICTBEHHO He 3aKpeIUieHa, YTO YCTAHOBJIEHO SKCIEpPU-
MEHTaJbHBIM IyTeM. Takum o6pazoM, GeHOTHI 3THX IOIYJISANUil SBISETCS CIEl-
CTBUEM MOJIU(PHUKANHOHHON HU3MEHYHBOCTH W OHHM MOIYT OBITh BBIIEJCHBI JIHIIb
B Ka4€CTBE 3Ka.

VcranoBnenHas HaMmu BHYTpuBHOOBas nubdepennuanus N. angustifolius, ero
MApPOKast 3KOJIOTHYECKas ILIACTHYHOCTh M COBPEMEHHBIN NU3BIOMKTUBHBIA apea
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SIBJISTFOTCSI CTIEIICTBHEM BJIMSHUS HA IIPOIECC BOSHUKHOBEHHS U JATbHEHINYIO 3BOJIIO-
IAEO BAJA PE3KOU3MEHSBIINXCS YCIOBHH (pusmko-reorpaduyeckoit cpensl (OporeHes,
ojeneneHus U ap.). CymecTBoBaHUE Ha 3akapnaThe PaBHUHHO-NPEATOPHON IPYIIIIEI
TOMYJIANII MOXHO OOBSICHATh MUTpAlUell BUAA B IUIEHCTOIECHE W3 BBHICOKOTOPHBIX
paiiornoB Ykpaunckux Kapmat ma Cpenne-/lyHalickyro HISMEHHOCTE, II€ OH COXpa-
HUJICS Ha cerofHs B pedyrunyMax JeTHHKOBOrO nepuoaa. CBHIETENECTBOM B IIOJb3Y
9TO} I'MHOTE3HI SABISIOTCS MHOTHE IMajeo0oTaHWYeckne ¥ IaI€OHTOJIOTHYECKHE Ha-
XOJIKH, & TaKXe Pe3yJIbTaThl IPOBENCHHEIX HAMHA WCCiIeqOBannit. VICXOms U3 BEILIe-
CKa3aHHOT 0, HAIIIW B3TJISIBI HA BOIPOC MIPOUCXOXKIECHNS PABHIHHOTO yYacTKa apeaa
N. angustifolius pacxonatcs ¢ MaeHHeM Yomwuka (1976, 1978) o ero BTOpHUYHOM
XapakTepe.

HetanvHas Guosormueckas wadopmanus o N. angustifolius, KOTOpoi MbI pac-
IoJIaraeM B pe3yJbTAaTe MPOBEICHHBIX HUCCIECIOBAHMY, & TAKXXE W3yYeHHE BIIHSHUSL
aHTPOIOIEHHBIX ()aKTOPOB Ha apea] W OHmOMOPGOIJIOIHIeCKHe OCOOEHHOCTH BHIA
TIO3BOJISIOT Pa3paboTaTh HAYYHBIE OCHOBEI €r0 OXpaHbl. OCHOBHOM IMyTh 3aKiIroYya-
€TCS B COXPaHEHHMH BCEro IreHO(OHIa BUAA X BOCCO3JAHUHU €rO JOKAIBHBIX IIOMYJ-
SIOW B OPHPOIHBIX YCIOBHSX obuTaHus. Hambosiee IeiCTBEHHBIME SIBJISFOTCS
OXpaHa IIONYJIAOUI B €CTECTBEHHBIX MECTONPOHM3PACTAHUAX HA CYIIECTBYIOIIHX
3amoBeqHBIX TeppuTopmsax («onmHa HApIWCCOB»), a TAKXKE OpPraHW3amms HOBBIX
HAMATHHKOB IpHEPOALL IIpemmosaraeTest BOCCO3aHMe HA MEHOTeHETHIECKOH OCHOBE
MO/ICIEPOBAHHBIX 3KOCHCTEM B IEPBHYHBIX MeCTooOHTaHmsX Buaa. OmpeneneHHas
pPOJIb OTBOIUTCS W TAKOW OXpaHHOU Mepe, Kak KyInbTUBUpoBaHUE N. angustifolius
B 6oTCcazax.
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A Narcissus angustifolius Curt. 6kologia-biologiai sajdtossdgai, a faj iitjainak

védelme és természeti kiterjedésének visszaallitasa a Tisza folyé medencéjében
V. V. KRICSFALUSD, és V. I. KOMENDAR
Uzsgorodi Allami Egyetem, Botanikai Tanszéke, Szovjetunié
Kivonat

A Narcissus angustifolius CURT. bioszisztematikai kisérleteknek eredményeit
kozlik a Kérpataljarol. Adatokat kozdlnek a fajok okoldgiai és fitoconoldgiai alkal-
mazkodasairo6l, a nagy és kis életciklusrol, a bels- és populdciokdzti vegetativ és
reproductiv jellemvondsainak valtozasairdl. Adatokat k6z6lnek a reproductiv bioldgia
f6 aszpectusairol, a faj taxondmidjarol, koldgiai, fenotipikus és kariotipikus diffe-
rencidciéjarél. Nyomon kovették a N. angustifolius szdrmazésat és tovabbi evolu-
cidjat. A kisérletek eredményei alapjan ajinljik a faj megvédésének utjait védelmét és
visszatelepitését a természetvédelmi régioba.

Ecological and biological features, ways of protection and regeneration of the
natural area of Narcissus angustifolius Curt. In the basin of the Tissa river

V. V. KricHFALUSHIY V. I. KOMENDAR
The Uzhgorod State University, chair of botany

Results of complex biosystematic study of Narcissus angustifolius Curt. in Transcarpathia are
reported. Information on ecological and phytocenotypic environment of the species, age structure
of its cenopopulations, great and small life cycles, variability of vegetative and reproductive features
within the population is given. The most important aspects of the reproductive biology of the species,
its taxonomic and population structure, ecological and karyotypic differentiation are elucidated.
(In the paper). Some problems of the origin and further evolution of N. angustifolius are considered.
Some ways and methods of protection and regeneration of the natural area of the species in this
region are suggested.

Ekolosko-biolosko osobenosti Narcissus angustifolius CURT.j
mogu nosti za tite vrste i uspostavljanja njenog prirodnog areala u dolini
reke Bise

V. V. KRICFALUSD i V. I. KOMENDAR
Katedra za botaniku, DrZavni univerzitet, UZzgorod
Abstrakt

U radu se prikazuju rezultati biosistematskih ispitivanja Narcissus angustifolius CURT. sa
podnozja Karpata. Iznose se podaci o ekolo$ko-fitocenolo¥koj adaptaciji vrste, o dijapazonu Zi-
votnih ciklusa, o unutra¥njim i medjupopulacijskim vegetativnim i reproduktivnim karakteristi-
kama. Daju se podaci o osnovnim aspektima reproduktivne biologije, o taksonomskom statusu
vrste, o ekologkoj, fenotipskoj i kariotipskoj diferencijaciji. Prikazano je poreklo i evolucija vrste.
Na osnovu rezultata istraZivanja daje se predlog za za¥titu i uspostavljanje vrste u regionu njenog
prirodnog areala rasprostranjenja.
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INVESTIGATION OF MOSQUITO FAUNA (DIPTERA, CULICIDAE)
IN POTISJE

BRANKA BoZICIC

Institute of Biology Novi Sad, Yugoslavia
(Received September 30, 1984)

Abstract

During a four year investigation (1979—1982) of fauna of mosquitoes in the region of Potisje
18 species were recorded. The material was collected on seven localities along the river Tisa and eleven
localities which represent river lakes, pools and swamps, all of them being the remnants of the former
course of the river. Nine species, of total 18, were found in breeding places along river, and the rest
in breeding places of former river course. Six species are mutual for both types of breeding places.
With five spzcies that have been recorded during previous researches, it is the total of 23 registered
species in the region of Potisje.

Introduction

Flooded areas along the Tisa as well as the remaining parts of the former course
of this river are typical breeding places of mosquitoes. Faunistical researches of the
family Culicidae (Diptera) in this area were conducted during a four year period
from 1979 to 1982.

The material was collected on seven localities along the Tisa and eleven locali-
ties being often in the form of crescent depressions, lakes, pools and swamps and are
the remaining parts of the previous river cours. Some of these lakes are characteri-
zed with a certain percent of salt in water. Fauna of mosquitoes in this area, specially
along the river banks, has already been the subject of research. Apamovi¢ (1975)
examined in detail the subfamily Anopheline and recorded four species of genus
Anopheles. Matilda Morovi¢ (1980) registered the presence of species Aedes cataphyl-
la DYAR in the vicinty of Novi KneZevac, the one which was not recorded in our
researches (Fig. 1).

Area examined

The river Tisa rises in the Carpathians. When it descends to Pannonia plain it
becomes a typical lowland river. On the territory of Yugoslavia, i.e. Vojvodina, it
receives small quantity of water, only 9,4% of total quantity that enters in our coun-
try. Of 9,4% 6,4 % enters from the river Begej and the rest of 3% from all other tribu-
taries.

The bed of the river Tisa is an uniform one without the islets and river branches.
Flowing through the plains it has a very small fall of only 28 mm/km. A small

111



fall of the river causes its meandres and their downstream movments. Slow flowing of
the Tisa through these meandres causes high water level and freguent floods. These
were the reasons why the course of the Tisa was regulated during the middle of
19t century. The length of the river was reduced from 1429 km to 977 km. The parts
of the river course that had been cut off retained their crescent forms and turned to
pools, lakes and swamps. There are a lot of crescant depressions all over the fields
in Vojvodina, specially in Banat and Backa. During drought years, those that are on
saline soil are without water and vegetation and are covered with crystallized soda and
various salts which make the water brackish.

The Tisa has two maximums and two minimums. For the appearance of the mos-
quitoes the first maximum is more interesting. It occurs in April as a result of snow
melting in the Carpathians where it starts earlier than in the Alps because of smaller
altitudes. The second maximum occurs around November 20th and is of minor
interest. These two maximum are separated by period of low waters.

19 E.of Green.

21

Novi Becej
.

‘Melenci

) Elemi)

Zrenjanin

45

SAP VOJODINA
] 20 40 €0 80 100 Km

Fig. 1. Map of SAP Vojvodina with localities

Water level of the Tisa changes as it approaches the Danube. The first maximum
in this area lasts almost three months — from April till June, and is caused by high
water level of the Danube (BUKUROB 1977).

Sampling method
When choosing localities a care was taken that breeding places in flooded areas along the Tisa

and those in pools, lakes and swamps, that is the parts of the former course, should be included
equally. The crescent depressions are more or less in the vicinity of the river course, usually having
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freshwater and only a few having brackish water (Slano kopovo near Novi Beéej, Rusanda near
Melenci and Okanj near Elemir). 5

Along the Tisa material was collected in the vicinity of Zabalj, Becej, Ada, Senta, Sanad, Novi
Knezevac and Kanjiza, while pools, lakes and swamps are near following places Mali Siget, Coka,
Novi Becej, Elemir, Melenci, Zrenjanin, Aradac, Orlovat, Okanj, Backi Monostor and Svetozar
Mileti¢ (Fig. 2).

The number of larvae and adults during the field work was established with method approved
by WHO. Larvae were collected by means of net dia 25 cm, and adults by means of aspirator and
hand net.

By use of standard methods the material was prepared, determined and is kept within the collec-
lions of the Institute of Biology in Novi Sad.

Results and Discussion

Researches conducted during a four year period enabled us to collect numerous
and various material (over 2000 samples of adults and about 1500 samples of larvae)
and to investigate this area thoroughly.

In regard to the production of mosquito breeding places flooded areas along
the Tisa are more important. Flooded areas along the embankment in the vicinity
of Novi KneZevac, Ada, Senta and Sanad cause the appearance and development of
numerous samples of species Aedes vexans MEIGEN, Aedes cinereus MEIGEN, Aedes
sticticus MEIGEN and Aedes rossicus DoL., GoriC., MIiTRoF. Depending on year,
Aedes vexans is predominant with its 50—60% of the total number of collected sam-
ples, all over researched areas along the Tisa. The number of generations of this and
other species developing on this type of locality directly depends on the number of
floods of riverside zone where the eggs have been laid, water temperature and the
proportion between the lenght of day and night. Usually there are two generations
of these species per year that are most numerous at the end of May — beginning of
June and in the middle of July. If there are more rainfalls during a year and more
oscillations of water level polivoltine species give three or rarely four generations
within the period April—September. Beside mentioned species found on the localities
along the Tisa the following were recorded: Aedes cantans MEIGEN, Culex pipiens
comp. LINNAEUS, Culex modestus FICALBI, Culex territans WALKER and Anopheles
maculipennis comp. MEIGEN.

Species of genus Culex are also abundant in this area, specially in inhabited pla-
ces and are represented with about 15% (14,75%) of total number of collected mos-
quitoes. They have two or three generations per year depending on the quantity of
rainfalls and their breeding places can be found in the most various places with water.
Adults of these species fly much longer than the representatives of genus Aedes. If
days are warm during middle of October females, probably searching for winter shel-
ters, can be found easily. Species Aedes cantans is rather small in number and was
registered on only two localities along Tisa (Zabalj, Novi KneZevac). This is a an
early spring univoltine species.

Species of Anopheles maculipennis comp. can be found during the whole season.
During our researches larvae were collected in most cases. Adults usually stayed
in stables basements and apartments, the places we did not controll. ADAMOVIE
(1975) in his detailed researches of the region of Potisje recorded the presence of
species Anopheles atroparvus VAN THIEL (Melenci, Coka, Martono§, Sakule and
Centa), Anopheles maculipennis MEIGEN (Becej, Melenci, Sakule and Opovo), Ano-
pheles messeae FALLERONI (Bedej, Biserno Ostrvo, Zabalj and Perlez) and Anopheles
clavider MEIGEN (Melenci). The most numerous species in all controlled places was
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Anopheles messeae. The material was collected in stables of 12 inhabited places in
Potisje from June to October 1974 and 1975.

The second group of mosquito breeding places are pools, lakes and swamps, the
remnants of the former river course. Some of these breeding places have the produc-
tion which can be compared with the production of flooded areas along Tisa. These
are lakes Slano kopovo, Rusanda, Okanj and Carska bara.

As far as fauna is concerned these localities are more interesting as there are
conditions for developing of a number of different species which, at the same time,
belong to rather rare species in this region. Species Aedes caspius PALLAS, Aedes
dorsalis MEIGEN and Aedes flavescens MULLER are predominant on salines and they
are very numerous in June and at the beginning of July.

Early in spring univoltine species such as Aedes rusticus RossI, Aedes cantans,
Aedes excrucians WALKER and Aedes annulipes were found in forest covered areas
(Carska bara, Backi MonoStor and Svetozar Mileti¢). Larvae of these species were
registered at the end of March — beginning of April when the water temperature
is relatively low (44 to 47 °C). The adults of these species are reperesented in the
largest number in June, while single samples can be found even in August.

Species Culiseta annulata SCHRANK was recorded, during our investigation,
only in surroundings of Apatin, ADAMOVIC, (1975) designates this species as one of
the most frequent in Potisje. According to this data samples of this species were found
in all controlled stables.

Species Uranotaenia ungiculata EDWARDS has been recorded in Vojvodina till
now only in surroundings of Melenci and Elemir. In July 1982 two females and one
male were caught with hand net near Melenci. The next discovery was at the end
of September 1982 when larvae were collected near Okanj lake (BoZiCi¢, 1982).

Species Mansonia richiardii FicALBI was registered near Coka, Melenci, Bagki
Monostor, Novi Becej, Senta and Svetozar Mileti¢. Single samples were caught on
all localities except for surroundings of Novi Be€ej and Svetozar Mileti¢ where more

Aédes ( Addes) rossicus DoLB. GoriC. MITROF. 1930

%+  Aédes (Addes) cinereus MEIGEN. 1830

A x + Aédes (Aédimorphus) vexans MIGEN. 1830

+ Aédes (Ochlerotatus) stictitus MEIGEN. 1838

+ Aédes (Ochlzrotatus) cantas MEIGEN. 1818
Aédes (Ochlerotatus) rusticus Ross1. 1790

% Aédes (Ochlerotatus) flavescens MULLER. 1764

A% Aédzs (Ochlerotatus) caspius PALLAS. 1771

@ Aédes (Ochlerotatus) dorsalis MEIGEN. 1830

% Aédes (Ochlerotatus) excrucians WALKER. 1856

Aédes (Ochlerotatus) annulipes MEIGEN. 1830

Culex (Barraudius) modestus FicALBI. 1889

Culex (Culex) pipiens comp. LINNAEUS. 1758

Culex ( Neoculex) territans WALKER. 1356

Culiseta (Culiseta) annulata SCHRANK. 1776

+ Mansonia ( Coguillettidia) richiardii FICALBI. 1889
Uranotaznia ( Pseudoficalbia) unguiculata EDwARDS. 1913
Aédes (Ochlerotatus) catphylla DyAR. 1916
Anopheles ( Anopheles) atroparvus VAN THIEL. 1927
Anopheles ( Anopheles) maculipennis MEIGEN. 1818
Anopheles ( Anopheles) messae FALLERONI. 1926
Anopheles ( Anopheles) claviger MEIGEN. 1804

SMALARTIA* TULAREMIA + LYMPHOCYTIC CHORIOMENINGITIS ATAHYNA VIRUS
ENCEPHALITIS

*

Fig. 2. List of mosquitoes species in Potisje

114



samples were found but hardly could be characterized as numerous. First adult sam-
ples appear at the end of June and are most numerous at the end of July.

On the whole territory of Vojvodina 31 species of mosquitoes have been
registered till now. Genus Anopheles is represented with 6 species, genus Aedes
with 15 and genus Culex with 4. Genus Culiseta is represented with 3 species and
genera Uranotaenia, Orthopodomyia and Mansonia with one species each.

We are not of the opinion that this is the final number of present species, speci-
ally if we compare the results of these faunistical researches with the results obtained
in Hungary (MIHALYI, 1941, 1945, 1961; MIHALYI et al 1963) a country with similar
conditions for mosquitoes development.
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Sziinyogfauna vizsgalatok (Culicidae, Diptera) a Tiszamentén
BoZ1¢1¢ BRANKA

Egyetemi Bioldgiai Intézet, Novi Sad, Jugoszlavia
Kivonat

A Tisza arteriilete, valamint a visszamaradt holtidgai a szunyogfejlédés tipikus biotopusai.
A Culicidae csalad (Diptera) faunisztikai vizsglatdra az 1979—1982 id8szakban keriilt sor a nevezett
térségben.

Az anyaggyjtés 7 gy(jtSteriletet lelt fol a Tiszamentén (Zsablya, Becse, Ada, Zenta, Szanad,
Torokkanizsa és Kanizsa). A tovabbi 11 gy(jt6térséget a Mali Siget, Csoka, Torokbecse, Elemér,
Mzlence, Zrenjanin, Aradac, Orlovat, Okanj, Bicsmonostor és Svetozar Mileti¢ k6rnyékén elteriilé
félholdalaka depressziok, mocsarak, toszer Tisza-maradvanyok képezték. Egyesek, mint a Torok-
becsei Soskopd, valamint a Melencei- és Orlovati tavak, jelentGsebb sdmennyiséget tartalmaznak.

A foltantetett kutatdsi térségb8l 18 szunyogfaj jelenléte volt kimutathaté: Ae. vexans, Ae.
sticticus, Ae. cinereus, Ae. rossicus, Ae. cantans, Ae. flavescens, Ae. caspius, Ae. dorsalis, Ae. excru-
cians. Ae. rusticus, Culiseta annulata, C. pipiens comp., C. modes us, C. territans, An. maculipennis
comp., M. richiardii, U. unquiculata, és Ae. annulipes.
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WccnemoBanne ¢aynsl KOMapoB B OKPECTHOCTH MOTHIIiie
Bpanka Boxumur
Vrusepcuter, MucTUTyT 6umonorum Hoseni Can, FOrocnasus
Pe3rome

Ha nporsoxennu 4-x netHux uccnenosanuit (1979—1982) na teppuropun IloTumite Ham yaa-
JIOCh MMO3HAKOMHTBCS ¢ 18 BuaaMu koMapoB. VI3 MOJenbHBIX 00pa3ioB 6 ObLIA IMOMMAaHEI IO PeKe
Tuca, II- B 30He Geperos Tucsl (crapuiiax, 6eperax). M3 mpuseneHHbIXx 18 BUIOB KOMapoB IO Tep-
PUTOPHUANIBHOMY paclpeaeiieHuIo 9 sSBWIJIOCh XapaKTepHBIMM AN caMoil pekn Tucel, a 9 — mis eé
3anuBHOM Tepputopuu. C paHHee ONMCAHHLIMM 5 BHAAMHU B HAcTOsIIee BpeMs HAa TEPPHUTOPUHA
INoTuwiie BTpeyaeTcs 23 BHIA KOMapoB.

IstraZivanja faune komaraca (Diptera, Culicidae) u Potisju
BRANKA BoZiCi¢
Institut za biologiju, Novi Sad, Jugoslavija
Rezime

Plavne povrsine uz Tisu kaoiostaci nzkada3njeg toka ove ravniéarske reke (mrtva Tisa) preds-
tavljaju tipi¢na legla komaraca. Faunisti¢ka istrazivanja familije Culicidae ( Diptera) ovog podrudja
obavljena su u sezoni 1979—1982. godine. 5

Materijal je prikupljan na sedam lokaliteta uz Tisu (Zabalj, Beej, Ada, Senta, Sanad, Novi
Knezevac i Kanjiza) i jedanest lokaliteta koja predstavljaju ostatke nekadasnje Tise a danas su
najéesc¢e polumeseaste depresije, jezera, ili mocévare. Ovi lokaliteti nalaze se u neposrednoj blizini
sledec¢ih mesta: Mali Siget, Coka, novi Be&ej, Elemir, Melenci, Zrenjanin, Aradac, Orlovat, Okanj,
Backi Monostor i Svetozar Mileti¢. Pojedine od navedenih polumesecastih depresija karakterisu
se izvesnim procentom soli u vodi. Prvenstveno to su jezera kod Novog Beéeja, Melenaca i Orlovata.

Na svim navedenim lokalitetima zabelezeno je 18 vrsta, §tosa predhodnih 5 koje nismo zabe-
leZili u toku naseg rada &ini ukupno 23 vrste komaraca na podruéju Potisja. To su sledeée vrste:
Aedes rossicus, Aedes cinereus, Aedes vexans, Aedes sticticus, Aedes cantans, Aedes rusticus, Aedes
flavescens, Aedes caspius, Aedes dorsalis, Aedes excrucians, Aedes annulipes, Culex modestus, Culex
pipiens comp., Culex territans, Culiseta annulata, Mansonia richiardii, Uranotaenia unguiculata,

Aedes cataphylla, Anopheles atroparvus, Anopheles maculipennis, Anopheles messeae, Anopheles
claviger.
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ICHTHYOLOGICAL AND PISCATORIAL PROBLEMS AT THE
KISKORE WATER BASIN
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Tiszafiired, Lajos Kossuth Gymnasium .
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Abstract

During the course of the past 15 years the occurrence of 49 fish species had been demonstrated
at the reaches of the Tisza river above Kiskore (Eastern-Hungary) and at the more than 100 km?
large flood-plain water basin, resp., established lately at this section.

On the effect of the damming up started in 1973 the ratio of the rheophyll and limnophyll
species strongly shifted to the advantage of the latter. Earlier this reach could be included in the upper
section of the carp-zone, today it belongs to the lower section. In the shallow basin area the stand
of the stagnophyll species also began to increase. Among our more important useful fish, the pre-
sent circumstances are favourable for mainly the carp and pikeperch.

Firstly the increasing of the carp-stock is desirable at the basin, however, for this — contrary
to the earlier practice — not the introductions, but the improvement of the conditions for natural
increase is recommended.

Introduction

Till our days three river barrages had been established at the Tisza river: two
in Hungary (at the settlements Tiszalok and Kiskdre), and one in Yugoslavia (beside
Novi-Becej). The greatest change in the ecological relations of the river was caused
by the operation of the barrage started at Kiskore, since here, above the river barrage,
a water basin larger than 100 km? was also developed at the wide flood area. Water
is stored at the averagely 4—5 km wide flood plain from March till October, and
although today the water level is still about 1 metre lower than finally planned, a
water-covering over 50 cm can be found at close to ten thousand hectares.

The water basin, however, has not become a uniform water area (Fig. 1). Protru-
ding in the form of islands, the higher riverside sectors following the river more or
less terminate the bed from the inner areas of shallow water even today. The ecolo-
gical differences of the river-bed and storage area are also manifested in the species
composition of their fish fauna, however, the situation is complicated by the fact
that the storage area is only a periodical living place, from where the fish withdraw
to the old backwaters and river-water beds (Tisza river, Small-Tisza, Eger-brook)
at the time of Autumn draining.

From the viewpoint of fish economy the water area belongs to the Hungarian
National Association for Fishing. However, in their present number, the anglers
are unable as yet to utilize the basin duly, therefore small gear fishing is also allowed
for the time being.
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Fig. 1. Map sketch of the Kiskdre water basin, indicating the bordering dams, river-waters and
islands

The fish fauna of the water basin

During the course of our observations since 1970, the presence of 49 fish species
had been demonstrated at the reach falling to the area of the water basin at the sub-
sequently banked up (filled) storage area. The collections were mainly performed
with fish-traps, small meshed drag- and square fishing-nets as well as with angling
methods. For the determination of the samples the books of BERG (1949), BANA-
RESCU (1964), BERINKEY (1966), LADIGEs and VOGT (1965) and BALON (1967) were
used, and in the case of the Gymnocephalus baloni the original description of the
species was used (HoLCIK and HENSEL 1974). Firstly the work of MULLER (1983)
served at the base for the style of writing the species names.

The place and incidence of occurrence are also referred to in a few words when
listing the species.

Acipenseridae

Acipenser ruthenus L. — this was common earlier, today only few numbers occur in
the river-bed.

Acipenser gueldenstaedti Brandt — an individual weighing 5 kg was caught on April
18, 1980 from the Tisza river at Tizsafiired.

Salmonidae

Salmo trutta fario L. — a few individuals are carried off year by year with the Spring
rise of the Eger-brook.
Salmo gairdneri RICH. — its occurrence is similar to that of the formes species.

Esocidae

Esox lucius L. — this is mostly frequent in the storage area, but the size of the stock
strongly fluctuates.

Cyprinidae
Leuciscus leuciscus L. — one single individual was caught in the Tisza bed at Tisza-
fiired on November 16, 1978.
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Leuciscus cephalus L. — this was common earlier, nowadays only a small stock lives
in the river.

Leuciscus idus L. — this is similar to the former, but is more frequent.

Rutilus rutilus L. — it occurs in large numbers at the storage area.
Ctenopharyngodon idella VAL. — this is not rare neither in the river, nor in the storage
area.

Scardinius erythrophthalmus L. — it is frequent in the storage area.

Aspius aspius L. — the species is quite frequent both in the river and at the storage
area.

Leucaspius delineatus HECK. — it is no rare in the shallow pits found along the dams.
Alburnus alburnus L. — this species can be found in teams everywhere.

Abramis brama L. — it occurs in masses, being the most frequent hauls of the fishers
and anglers both at the river and at the storage tank.

Abramis ballerus L. — this is frequent at the storage tank as well as in the river.
Abramis sapa PALL. — the species only lives in the river, its stock has strongly de-
creased.

Blicca bjoerkna L. — this was the most frequent fish in the river, compared to this
its stock has fallen, but is still frequent.

Vimba vimba L. — this species was rare earlier, too, but not one sample was caught
during the past years.

Pelecus cultratus L. — it lives in small numbers, mainly in the river-bed.

Tinca tinca L. — the species is increasing at the marish areas.

Chondrostoma nasus L. — this was common, but nowadays it only lives in small
numbers in the river-bed.

Barbus barbus L. the species has greatly decreased in number since the banking up.
Gobio gobio L. — it occurred in large numbers earlier, now it is becoming rarer.
Gobio albipinnatus Luk. — this is frequent in the river and its stock is increasing.
Pseudorasbora parva SCHLEG. — this probably came to the storage tank from fish
ponds, its increase is expected, but is rare at present.

Rhodeus sericeus amarus BLOCH — it is quite frequent in the shallow waters along the
dams.

Carassius carassius L. — this began to increase in the storage area, but its stock is
still small.

Carassius auratus gibelio BLOCH — the species greatly increased following banking
up, later it slightly fell back, but is still frequent in the river and storage area.
Cyprinus carpio L. — its stock is made larger by introductions, it is frequent.
Hypophthalmichthys molitrix VAL. — its stock is of medium size, it is found both in
the river and at the storage area.

Aristichthys nobilis RICH. — this species is similar to the previous one, but is rarer.

Siluridae

Silurus glanis L. — its stock is of medium size, mainly living in the river.
Ictaluridae

Ictalurus nebulosus LE SUEUR — it is rather frequent at the storage area.
Cobitidae

Misgurnus fossilis L. — the species is increasing at the storage area.
Cobitis taenia L. — it is more frequent than the former at muddy areas.
Cobitis aurata FIL. — this is frequent at the more current bed sections.
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Anguillidae
Anguilla anguilla L. — the species regularly occurs in the river, but is rare.

Gadidae

Lota lota L. — its stock has greatly decreased in the river, nowadays it is rather a
rarity.

Percidae

Perca fluviatilis L. — this is common everywhere, but not frequent.

Stizostedion lucioperca L. — it is frequent both in the river and at the storage area,
its stock is increasing.

Stizostedion volgensis GMEL. — earlier it was rare, but it is increasing nowadays.
Gymnocephalus cernua L. — this is common everywhere.

Gymnocephalus baloni HOk. et HENs. — the species is not rare at the more current
reaches.

Gymnocephalus schraetzer L. — this is quite frequent in the river.

Zingel zingel L. — it was common in the river, but has greatly decreased.

Zingel streber SIEB. — a smaller stock lived in the river, but its occurrence was not
observed during the past years.

Centrarchidae

Micropterus salmoides LACEP. — 30 individuals were introduced in 1984 at a more
confined (enclosed) bay (inlet?) of the storage tank.
Lepomis gibbosus L. — this occurs in smaller number, mostly at the storage area.

It should be mentioned in connection with the Cobitus aurata that it was descri-
bed from the Tisza river by JAszrALuUsI (1948) under the naming C. a. bulgarica
DRENSKY, but this subspecies is not included by BERINKEY (1966) in his work on the
Hungarian fish fauna, only the C. a. balcanica KARAMAN subspecies. The ecological
demands of the population living here are rather indicative of the former, but morpho-
logically they show a transition between the two subspecies.

The fish stand before (prior to) the damming up of the water.

Before damming up, the Tisza reaches dealt with — in accordance with its
middle-section character — ensured varied environmental conditions for the fish.
Sections of both shallow and deep water, as well as slow and rapid current occurred.

The substance of the bed was generally formed by rough sand in the current
line and by fine sand at the shores, but pebbly sections also occurred where the average
granule size surpassed 8 mm (LAszLOFFY 1982). The banks were also manifold. Many
variations occurred, from gently sloping sand-beds to underwashed, dividing river-
side sectors; from barren banks to such lined by forests and slanting trees.

In this manifold environment numerous species found their living conditions,
thus the fish fauna was also characterized by great variety and relatively high species
number. On the basis of the dominancy relations regarding the occurring species,
before the banking up the reach could be ranked among the upper section of the
carp-zone (bream-region), adjacent to the barbel-region.

Mainly the predominance of the limnophyll species increasing in the stagnant
waters of inundations gave ground for the ranking amongst the carp-region; the
most significant being: Blicca bjoerkna, Abramis ballerus, abramis brama, Cyprinus
carpio, Stizostedion lucioperca (HARKA 1974), but the same was strengthened by the
reophyll species characteristic to the carp-region, too: Abramis sapa, Gobio albipin-
natus, Cobitis aurata, Acerina schraetzer, Leuciscus idus, etc.
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The nearness (vicinity) of the barbel-region was indicated by the high ratio of
the reophyll elements demanding more intensive current: Acipenser ruthenus, Barbus
barbus, Chondrostoma nasus, Leuciscus cephalus, Lota lota, furthermore, the Zingel
zingel and the Zingel streber.

The effect of the banking up

The banking up of the water started in 1973 displayed its effect even in the first
years. Despite the fact that till 1977 the water had only filled up the bed, the speed of
the river considerably decreased, leading to enhanced sediment formation. The pebbly
bed sections dissappeared and the rough sand dominating earlier at the current line
was replaced by fine sand at the upper part of the storage tank and first by clayey-
sandy mud going downwards, then by deep mud layer at Kiskore (BANCsI et al. 1981).
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Fig. 2. Development of the total hauls at the water basin (in tons). A: anglers, B: fishers, C: the two
together

The experiences gained at Tiszalok demonstrated that following the beginning
intensive alluviu-deposition the situation became stable (MATRAI 1973), nevertheless,
the species roeing on firm bottom — e.g. Acipenser ruthenus, Barbus barbus — were
less and less able to find spawning-ground, therefore their migration had begun,

The canged ecological relations were unfavourable for every reophyll species,
and this was well reflected in the number of individuals caught during the course of
the probe fishings (Table 1). The great decrease exhibited for the certain species
indicated the tendency of the river-water’s fauna becoming poorer.

The same changes displayed positive effect in respect to the limnophyll species
as well as the whole fish-produce. The water’s transparency increased with the decre-
ase of the floated (suspended?) alluvium, thus providing more favourable light con-
ditions for the photosynthesis of algae. Even earlier, only the lack of light hindered
the more enhanced organic matter production in the water rich in nutriment (HAMAR
1977), therefore the greater primary production as the consequence of the banking
up also resulted the considerable increase of the water’s fish-aliment stock (supply).

Since 1978 the barrage has held back the Spring inundations, thus the long-las-
ting water covering has become regular in the storage area, creating rather favourable
conditions for the limnophyll species of the carp-region. The spread water warms
up more quickly, which speeds up the maturity of the...!? and shortens the period
of roeing, furthermore, promotes the increase of aliment-organisms. The growth of
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Table 1. Distribution according to species of the fish caught at the river-bed,
on the basis of data of probe fishings with fish-trap. A: before damming, B. bed-damming,
C: filled up storage tank

A B C

Acipenser ruthenus 20 — 1
Esox lucius 233 597 1194
Leuciscus cephalus 32 2 2
Leuciscus idus 46 49 40
Rutilus rutilus 59 33 151
Ctenopharyngodon idella 2 95 16
Scardinius erythrophthalmus — 2 40
Aspius aspius 5 17 29
Abramis brama 570 521 1829
Abramis ballerus 988 766 965
Abramis sapa 849 84 35
Blicca bjoerkna 3169 398 703
Vimba vimba 3 2 —
Pelecus cultratus 38 14 13
Tinca tinca — — 10
Chondrostoma nasus 77 6 5
Barbus barbus 271 2 5
Carassius auratus gibelio 292 4074 1667
Cyprinus carpio 143 569 379
Hypophthalmichthys molitrix 1 211 20
Aristichthys nobilis 1 2 2
Silurus glanis 227 74 36
Ictalurus nebulosus 54 38 )
Lota lota 86 1 3
Perca fluviatilis 21 3 30
Stizostedion lucioperca 393 328 408
Stizostedion volgensis — 3 12
Zingel zingel 53 3 =

7633 7894 7650

the brood becomes faster, so that period of life shortens during which the fish are
the most sensitive to diseases and unfavourable environmental effects.

The Rutilus rutilus, the Carassius auratus gibelio and the Esox lucius rapidly
increased under the new conditions. Similar increase was also experienced in the case
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Fig. 3. Development of the joint hauls by fishers and anglers in respect to the most significant fish
species (in tons). A: pike, B: carp, C: pike-perch species, D: silure
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of other species, too: Abramis brama, Cyprinus carpio, Stizostedion lucioperca,
etc. These changes can mostly be seen from the results of the probe fishings (Table 1)
and from the total catching data for the more important species, respectively (Fig. 3).
Data on species of small measures — e.g. Alburnus alburnus, Rutilus rutilus, etc. —
were mainly obtained during the course of our fishings with 1 cm mesh square fishing-
nets.

Where marsh-like living places developed at the storage area, the earlier repressed
stagnophyl species also started to increase: Tinca tinca, Carassius carassius, Misgur-
nus fossilis, however, their stock is still not significant.

On the basis of the changes taking place in the fish stock, it could be determined
that the studied section of the Tisza river no longer belongs to the upper part of the
carp-region, but to the lower, and this should be taken into consideration regarding
the fish economy interventions.

Problems related to fish economy

Approximate picture of the fish amount caught from the water basin could be
formed on the basis of the catching registers kept by the anglers and the statistics
of the fishery co-operative functioning at the water area. It can be seen from Fig. 2.
that the caught amount of fish significantly increased following the embankment of
the storage area.

The carp found favourable conditions at the storage tank, and its catching showed
steady increase (Fig. 3B). The experiences of the labellings performed in 1972 pro-
vided basis for their growth and migration. The labelled fish averagely weighing
400 g were set out in April, and by the beginning of August in the following year they
reached an average body mass of 2040 g, and several individuals weighing around
4 kg were found in the Summer of 1974 (HARkA 1975).

The number of carps staying at the reach where they were introduced could be
concluded on the basis of the individuals found at the area one year after labelling.
Two-thirds of these originated from the water flows belonging to the area of the water
basin. The farthest notifications proved the covering of about a 100 km long path
both up and down the river. Nevertheless, this labelling was performed before the
barrage was set into operation, therefore it cannot be regarded as authentic in res-
pect to the present situation, however, the newer labellings have not yet provided
evaluable results.

The banking up of the storage-tank was also favourable for the pike-perch.
Although the species could be found in unchanged amount at the bed, its catching
greatly increased at the storage area (Fig. 3C). Studies on the development of this
species were carried out at the time when only the bed’s banking up was being per-
formed at the reach (HARKA 1977). In that period the growth rate of the pike-perch
from the Tisza river surpassed that of the slowly growing stock from Lake Balaton
(BirRO 1970), but as a matter of fact it appeared to be rather moderate. Since the
banking up of the storage tank, however, the experiences have manifested considera-
ble improvement of their condition, as well as their faster growth. The newer studies
on growth should determine the degree of changes. It is worth mentioning in connec-
tion with the results of pike-perch hauls (Fig. 3C) that these also include the data
of the Stizostedion volgensis, which come to about 5% of the whole.

The annual amounts of hauls regarding the pike were in general characterized
by large fluctuations, and this characteristic feature could also be followed from the
data gained during the course of the past decade (Fig. 3A). In the years following the
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banking up of thestorage tank the ratio of pikes from the hauls increased here as well,
but this — as also experienced in the case of other storage tanks (BoGpANOV and
Lirsic 1976) — was only a transitional phenomenon.

The pike is a species capable of fast accommodation and great tolerance, play-
ing pioneer role in the stocking of new living places, besides the Rutilus rutilus and
the Carassius auratus gibelio of similar character. Its development is fast (RIsTIC
1963, BALON 1967) and our studies on the local population (HARKA 1983a) showed
that the pikes brooded in the Summer of 1978 — growing under favourable conditi-
ons — could be hauled in the Autumn of 1979.

The great migration as well as the increasing competition of the pike-perch
starting to grow with about 2 years’ delay played significant role among the causes of
the regression. The pikes getting into the river-bed at the time of the Autumn drai-
ning of the storage tank’s water, set off in search for spawning-ground swimming
up-stream at the time of the Spring overflow, but in such manner their route did not
lead to the storage area, but to the upper reaches. The migration is not a new pheno-
menon, however, its effect is felt better since the river barrage hinders the swimming
up of the new generation.

The hauling results of the silure had only started to improve in the recent years.
Its growth falls behind that of the silures in the Don river QBIZJAEV 1952) and at the
Danube section in Yugoslavia (RIsTIC 1972), but is faster than in the Slovakian wa-
ters (SEDLAR and GEecz6 1973), thus it is not unfavourable (HARKA 1983b). Being a
favorite sport fish, it is desirable to keep the level of the stock.

Possibilities for increasing the fish stock

The utilizer of the water area — the Hungarian National Association for Fi-
shing — firstly aims at the increasing of the carp stock from our useful fish, in the inte-
rest of which it allots considerable amounts to carp introductions year by year.
These introductions play role in the continuous increase of the hauls, nevertheless,
according to our opinion the increase of the stock under present circumstances
should firstly be achieved by the better utilization of the possibilities, the promotion
of natural increase as well as by the protection of the progeny. The most important
conditions for this are the followings:

1. The best spawning-grounds should be determined and care should be taken
not to damage these during the course of adjustments at the area of the storage tank.

2. The beginning of spawning should be followed with attention, and at this
period — for the promotion of spawning — the water level should be raised by a
few centrimetres.

3. The raised water level should be kept till the larvae brood, to prevent the roe
of fish from getting on dry surface.

4. At present, it is of negative effect on the complete fish stock that numerous
fish — mainly offsprings — remain outside the plains without any outlet and die on
the occasions of the Autumn drainings. To prevent this, the area adjustments and
canal-buildings should be further continued, making it possible for the brood to
reach deep waters as well as for the sake of their safer over-wintering.

5. The periodicity of the drainings would sérve the same purpose, during the
course of which faster and slower decreases in level would alternate. The aim of the
faster fall would be to prompt the fish to flight, while the slower decreasing of the
level would give them possibility to find their way of escape. The period and degree
of the fall should be chosen on the basis of practical experiences, since the lower
and upper part of the storage tank reacts differently to the same intervention.
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6. For the purpose of maintaining the fish productivity of the storage tank it
would be desirable to have the mud at the bed bottom dry out and aired through at
times. At present this only takes place in part, since after draining rainy, then frosty
periods arrive soon. Therefore it should be investigated from what time the water
demand of the utilizers could be met from the completely filled canals, and the time-
point of draining should be brought forward as much as possible. The aerobic pro-
cesses taking place in the drying out mud layer greatly contribute to the maintenance
of the storage tank’s productivity.

The water basin firstly serves watering purposes, thus the viewpoints of fish
economy can only be taken into consideration in the second place. Nevertheless,
with the better harmonizing of the demands and with tighter co-operation it is acces-
sible to have it contribute to the enrichment of the Tisza river’s fish stock, to a larger
extent than at present.
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A Kiskorei-viztarozo ichthyologiai és halaszati problémai
HARKA A.
Kossuth L. Gimnazium, Tiszafiired, Magyarorszag
Kivonat

A tanulmdny a Tisza folyd Kiskore folotti 30 kilométeres szakaszanak, illetve az ennek hullam-
terén kialakitott viztarozo haldllomanydnak valtozasat elemzi.

A teriiletrSl az utobbi 15 év sordan 49 halfaj jelenlétét sikeriilt kimutatni. A duzzasztas 6ta a
reofil és limnofil fajok ardnydban igen jelentds eltolodds tortént az utdbbiak javara. Mig kordbban a
folydszakasz a pontyrégio fols6 szakaszaba tartozott, ma az als6 szakaszaba sorolhatd, a tirozotérben
pedig a stagnofil fajok allomanya is ndvekedésnek indult.

A jelenlegi koriilmények — a gazdaséagilag fontos fajok koziil — féként a ponty és a siillé sz4-
mara kedvezdek.

A tarozoban elsGsorban a pontydllomany novelése kivanos, de ezt — a kordbbi gyakorlattol
eltéréen — nem telepitésekkel, hanem a lehetdségek jobb kihasznalasaval kell elérni. Ennek megfelels-
en a tanulmanyban megfogalmazott javaslatok is féként a természetes szaporodds el@segitésére és az
ivadék védelmére vonatkoznak.

Knmxepeiickoe Bogoxpannmine
VixTHosorus 1 npoG/eMsl prI00BOICTBA

TOPKO A.
I'mmaasusa um. Komyt JI., Tucadropen, BHP
Pesrome

VccnenoBanus aHAM3UPYIOT PHIOHBIN COCTAB BOJOXPAHMIAIIA PEKU THCHI, PACIIONOKEHHOTO
Ha 30 kM Bemue Kumxkepa. 3a mocneawue 15 ner 3meck 06HApY) eHO 49 BHIOB PHIG.

ITocne 3ampyna BOHOXPAaHMIMINA B HEM ITPOM3OIINM 3HAYMTEbHBIE COBUTHM B HANPaBICHHHU
peodrITbHBIX B IMMHOGUIIBHBIX BHIOB OCOOEHHO CO 3HAYMTEIBHBIM MIEPEBECOM ITOCTETHIX. Pagbie
3TOT OTPE30K PEKH OTHOCHIILCS K KOPOITHOMY BEPHEMY DETHOHY, a B HACTOSIIIEE BPEMS €r0 CIIEIyeT
3aYHMCIHATH K HIDKHEMY OTPE3KY, TJe HAYaloCh Pa3BUTHE CTErOMUIIBHBIX BHIOB.

B COBpPEMEHHBIX YCIIOBHSIX U PHIOHOTO XO3SIACTBA OCOOBIA WHTEPEC MPEACTABIISET PAa3BUTHE
KOpOoIa ¥ cyJaka. B XpaHummiax B NepPBYIO OYepeb KeNaTeNbHO Pa3BOAUTL KOPOIA IIyTEM €CTECT-
BEHHOT'O pPa3MHOXEHHA (OXpaHbl MajbKOB).

Ihtiolo Ki i ribolovni problemi akumulacije Kiskore
HARKA A.
Gimnazija ,,Kossuth Lajos”, Tiszaflired
Abstrakt

Na oko 30 km dizinskoj deonici reke Tise, odnosno izgradjenoj akumulaciji iznad naselja
Kiskore, utvrdjeno je prisustvo 49 vrsta riba, tokom zadnjih 15 godina. Usled akumulacije znatno
se povecao broj limnofilnih vrsta, dok su reofilne vrste potisnute. Ova deonica reke ranije je pri-
padala gornjem regionu Sarana, dok se danas ve¢ uvr§tava donjoj regiji. U akumulaciji se i stagno-
filne vrste brojnije javljaju. Postojedi uslovi su povoljni za §arana, smudja, Stuku i soma, od ekonomski
znacajnih vrsta riba. U cilju rastenja njihovih populacija, autor, umesto dosada$nje prakse naselja-
vanja, predlaZze pobolj$anje uslova za reprodukciju u prirodnim uslovima, i zauzima se za stvaranje
uslova za uspe$nije prezimljavanje mladji.
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ORNITHOFAUNA OF CARSKA BARA SWAMP

B. GAROVNIKOV and ESTER Porovi¢
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Yugoslavia

(Received September 30, 1984)
Abstract

This paper presents the ornithofauna of Carska Bara, a significant ornithological region in
Banat, that spreads at the mouth of the River Begej into the River Tisza. The aim of this paper is
to help protect and further develop this significant ornithological region.

Introduction

Carska Bara lies in Banat, SAP Vojvodina. It spreads on the left right of the
dried old bed of the River Begej, between the old and the new protection dam (lati-
tude 45°16” N, longitude 20°25" E). The surface of the whole region is around
1.000 ha (2,5 acres). The left part of the swamp ends with the Zrenjanin’s loess terra-
ce, the fertile agricultural soil. On the right of the dam spreads the famous fish-pond
of Echka, having the total surface of 2.000 ha (5 acres). The swamp itself has formed
on the alluvial deposits of the River Begej.

According to its pedological structure, the narrower region of Carska Bara end
Tiganjica is swamped alluvium, poorly salted, with the pathches of soloti soils;
on the other hand, Perlez’s boggy region is a typical alluvium of heterogeneous
mechanical structure (NEJIGEBAUER at all. 1958).

In 1880 the wider region of Carska Bara was named as the outermost north-
eastern part of so called Dugo Blato. The Perlez’s boggy region had been called
Fehér mocsidr — The White Swamp. Dugo Blato spreaded along the left bank of the
River Tisza, from its mouth to the hillside of loess terrace — to the village of Luké4cs-
falu, today known as Lukino Selo. In the second half of the 19% century on the other
side of the River Tisa were swamps. The writers who wrote about their travels
(MARsILI, BALDAMUS, LAZAR, HODEK, MADARASZ) described this region as the im-
mense sea of reed, interrupted by the free water surfaces and the “oasis™ of willow
and white poplar woods.

In the 18 century, began the hydromelioration works, first in the upper stream
of the River Begej, and then on the Rivers Danube and Tisza. During the 1960’s
the works on digging of the new bed of the River Begej were being carried out. In
order to preserve the region, the new bed went left to the old one, across the loess
terrace. The new dam divides the wider region of Carska Bara and the new bed of the
River Begej. Hydrological conditions of the Carska Bara region are influenced, in
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the first place, by the River Begej and Tisza, but the influence of the Danube, when its
water level is high, is also felt. For water regime regulation, two devices have been
built.

Today, water surfaces, swamps and bogs (old bed of the River Begej with stag-
nant tributaries, Carska Bara and the part of Tiganjica) make aproximately 40%
of the wider Carska Bara region; 20% of the region are covered with the boggy region
woods of willow and white poplar; the rest 40% are meadows and pastures (Perlez’s
boggy region and part of Tiganjica).

Materials and Methods

In order to have the accurate insight in ornithofauna of Carka Bara we used all avilable ma-
terials and informations on this region (refer to the references), as well as the original informations
collected on the numerous field visits.

The Results

Ornithofauna in Vojvodina includes araund 320 bird species. The total number
of registrated nesting species is 199; from that number, 13 species do not nest any
more, 32 are sporadic nestlers and newcomers represented by small number of nest-
ing pairs (Table 1).

In Carska Bara regin 145 species have been registrated, that makes 73% of the
whole Vojvodina. From the aspects of nature protection, of great importance are
the nesting species that are endangered or rarified. The first “Red list” of birds in
Vojvodina (GAROVNIKOV, HAM 1980—1981) gives the preliminary list of the endan-
gered bird species.

Tab. 1. Comparative review in number of nesting species in Vojvodina and on
Carska Bara swamp

Vojvodina Carska Bara

swamp
nesters 199 145
one-time nesters 13 3
newcomers 32 14
regular nesters 154 128
nonendangered and potentially endangered species 75 64
“Red list” 79 60
the most endangered 22 17
significantly endangered 20 14
endangered 37 29

All regular nesting species in Vojvodina are, according to the degree of their
endangerance, divided into nonendangered group and potentially endangered group
(75 species); 75 species make the “Red list” (Table 1). The “Red list” includes three
groups of species: the most endangered (22 species), significantly endangered (20
species) and endangered (37 species). In Carska Bara region 17 species of the “most
endangered”, 14 species of the “significantly endangered”, and 29 species of “endan-
gered” have been registrated.
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The current situation is the result of the various conditions. Hydromeliorasation
in 60’s preserved the region, and at the same time no significant cutting of woods
has been undertaken. During the last few years, some problems connected with the
hunting have been settled, and planned investment projects stopped. The regulations
concerning the birds protection are obeyed, but there are still problems concerning
the fish breeding.

Conclusion

When giving the final opinion on the ornithofauna of Carska Bara, it should be
emphasized that the number of species is mainly constant, with the tendency of
numerical growth of the species, specially those whose habitat is water (swamps and
bogs). In order to protect the nature in general, specially the birds, it is necessary
to protect the whole region, as well as to build the development programs.

According to the published information and the information collected on the
terrain, it has been ascertained that in the Carska Bara ragion live 196 species of
birds. 145 species of nesting birds have been registrated, that make 73% of the orni-
thofauna of the whole Vojvodina. 27 species appear as overfliers, 11 species are win-
ter visitors, 11 species are wanderers, and two species are irregular visitors. Almost
76 % of the regular nestlers belong to the “Red list”. Seventeen species belong to the
“most endangered”, 14 species belong to the “significantly endangered”, and 29
species are “endangered”.

Today under protection is only the part of Carska Bara-Vojtina Mlaka. In
order to preserve and enlarge the number of bird species, it is necessary to put under
protection the whole region.

The list of bird species from carska bara region

Nestlers 7. Aythyaferina
newcomers—sporadic 8. Aythya niroca
. e 9. Phasianus colchicus
1. Podiceps griseigena 10. Rallus aquaticus
2. Angs crecca 11. Porzana porzana
3. lez{us milvus 12. Gallinula chloropus
4. Aqmla clanga 13. Fulica atra
5. Circus cyaneus 14. Vanellus vanellus
6. Falco peregrinus 15. Columba palumbus
7. Charadrius dubius 16. Streptopelia decaocto
8. Tringa hypoleucos 17. Streptopelia turtur
9. Chlidonias leucopterus 18. Cuculus canorus
10. Sterna albifrons 19. Asio otus
11. Asio flammeus 20. Picus viridis
12. Pastor roseus 21. Picus canus
13. Cisticola juncidis 22. Dendrocopos major
14. Carduelis spinus 23. Riparia riparia

24. Hirundo rustica

Regular nestlers 25. Delichon urbica

potentially endangered 26. Galerida cristata
1. Podiceps fuficollis 27. Alauda arvensis
2. Podiceps cristatus 28. Motacilla alba
3. Ixobrychus minutus 29. Motacilla flava
4. Ardea cinerea 30. Sturnus vulgaris
5. Anas platyrhynchos 31. Garulus glandarius
6. Anas querquedula 32. Pica pica
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. Coloeus monedula

. Corvus frugilegus

. Corvus cornix

. Troglodytes troglodytes
. Locustella luscinioides

. Acrocephalus arundinaceus
. Acrocephalus palustris

. Acrocephalus scirpaceus
. Acrocephalus schoenobaenus
. Hippolais icterina

. Hippolais pallida

. Sylvia atricapilla

. Sylvia curruca

. Philoscopus collybita

. Philloscopus sibilatrix

. Muscicapa striata

. Erithacus rubecula

. Luscinia megarhinchos
. Luscinia svecia

. Turdus meruna

. Aegithalos caudatus

. Parus caeruleus

. Parus major

. Remiz pendulinus

. Passer domesticus

. Passer montanus

. Fringila coelebs

. Carduelis chloris

. Carduelis carduelis

. Coccothraustes coccothraustes
. Emberiza shoeniclus

. Emberiza citrinella

*Red list”
the most endangered

. Phalacrocorax carbo

. Phalacrocorax pygmaeus
. Egretta alba

. Platalea leucorodia

. Plegadis falcinelus

. Ciconia nigra

. Anser anser

. Milvus migrans

. Haliaetus albicila

. Hieraetus pennatus

. Agquila heliaca

. Aquila pomarina

. Falco cherrug

. Tringa totanus

. Limosa limosa

. Himantopus himantopus
. Recurvirostra avosetta

significantly endangered:

. Anas acuta
. Anas strepera
. Anas clypeata

Circus aeruginosus

. Accipiter nisus

. Perdix perdix

. Coturnix coturnix
. Chlidonias hybrida
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11
12.
13.
14.

Sterna hirundo

Coracias garrulus
Merops apiaster

Corvus corax
Phoenicurus phoenicurus

endangered:

. Podiceps nigricollis
. Botaurus stellaris

Nycticorax nycticorax

. Ardeola ralloides

. Egretta garzetta

. Ardea purpurea

. Ciconia ciconia

. Accipiter gentilis

. Buteo buteo

. Falco subbuteo

. Falco vespertinus

. Falco tinnunculus

. Porzana parva

. Crex crex

. Larus ridibundus

. Chlidonias niger

. Columba oenas

. Strix aluco

.. Caprimulgus europaeus
. Alcedo atthis

. Upupa epops

. Dendrocopos syriacus
. Dendrocopos minor

. Lanius collurio

. Lanius minor

. Oriolus oriolus

. Sylvia communis

. Certhia brachydactyla
. Emberiza calandra

Bird of passage:

. Anas penelope

. Pandion haliaétus

. Circus macrourus

. Otis tetrax

. Charadrius hiaticula
. Pluvialis apricaria

. Pluvialis squaterola
. Calidris minuta

. Calidris temminckii
. Calidris alpina

. Calidris ferruginea
. Philomachus pugnax
. Tringa erythropus

. Tringa glareola

. Tringa stagnatilis

. Tringa nebularia

. Tringa ochropus

. Limosa lapponica

. Numenius arquata
. Numenius phaeopus
. Scolopax rusticola
. Gallanigo gallinago
. Gallinago media



24. Larus argentatus Accidental;
25. Larus minutus

26. Hydroprogne caspica 1. Phoenicopterus ruber
27. Acrocephalus paludicola 2. Branta leucopsis
3. Melanitta fusca
Winter visitor: 4. Cygnus olor
i . 5. Somateria molissima
1. Gavia arctica 6. Haematopus ostralegus
2. Anser albifrons 7. Limicola falcinellus
3. Anser erythropus 8. Phalaropus lobatus
4. Anser fabalis 9. Glareola nordmanni
5. Aythya fuligula 10. Stercorarius parasiticus
6. Bucephala clangula 11. Gelochelidon nilotica
7. Mergus albellus
8. Mergus merganser Irregular visitor
9. Buteo lagopus
10. Mergus serrator 1. Netta rufina
11. Larus canus 2. Numenius tenuirostris
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A Carska bara ornitofaunija
GAROVNIKOV, B., Porovi¢ ESZTER
Tartoményi Természetvédelmi Hivatal, Egyetemi Biologiai Intézet, Ujvidék
Kivonat

A Carska bara térségében irodalmi adataink és megfigyeléseink alapjdn 6ssesen 196 madarfaj
jelenlétét tartjuk nyilvan. A gazdag fajlista 145 képviselGje a fészkel6 madarak csoportjat képezi,
ami a Vajdasagi madarvildg 73 % teszi ki. Az atvonulé6 madarak allomédnyat 27 faj képezi. TéI’
vendégként ismeretes 11 faj. Tovabbi 11 faj nom4dfaj, mig kettd ritka vendégfaj. A Carska bara
fészkels fajai 76 % a ,,Voros Lista’ madarai. A kiilonosen veszélyeztetett kategoridba 17 faj, a veszé-
lyeztetett dllomanyt 14 faj, mig 29 faj a veszélyezett madarakat képezi.

Jelenleg a Carska bara csak egy elenyész8 részlege a ,,Vojtina mlaka’ védett teriiletének. A
madarallomany gyarapodasanak és megdrzésének elengedhetetlen foltétele a védelem kiterjesztése
a Carska bara egész térségére.

OpuaTodayHa xapckoii Gapsr

T'oposuukos B., [Tomosuy 3.
TIpoBHHIMATILHOE YIIPaBIIEHWE OXpaHbl mpupoasl Hoserii Canx
HWucturyt Bronorun, Hoserit Ca

Pe3ome

Ha ocHOBaHWM NHTEPAaTypHBIX MCTOYHWKOB W COOCTBEHHBIX HCCIENOBAaHWI B OKPECTHOCTSIX
Kapckoit Baps! HacuuThiBaeTcs 196 BHIOB NTHIY; W3 HUX 145 BUAOB OTHOCTHUCS K THEBAYIOIIUM, YTO
cocraBnsier 73% Bcex BHOOB mrhil Boifmomrara. KonwdyecTBO HEpEeIETHBIX NOTHI cOcTaBiser 27
BHIOB. KOMMYECTBO NTHL, NPHIETAIOMMX HA 3MMOBKY B JaHHYI0 MecTHOCTh — II BunoB. CTonbKO
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K€ BHIIOB OTHOCUTCS K KOYYIOIIMM ITHIAM, IBa BAAA W3 KOTOPBIX OYEHB pefkme. 76% BCeX rHe3-
nyrommxcs BunoB ntun Kapckoit Baper 3THecens! B KpacHyro kmury. Ilox yrpo3oi yHHYTOXEHHS
Haxomarcs 17 BHOOB, MOJ OMACHOCTBHIO YHWYTOXEHHS 14 BHIOOB, a 27 BHIOB, B yTPOXAIOMEM IO~
JIoKeHuH. B Hacrosmiee BpeMs TOJIbKO HeGombmias yacthk Kapckoit Baper (‘“‘Boiitmra Miaka’)
SIBJISETCS 3aIIOBEIHOM.

Ornitofauna Carske bare
GAROVNIKOV, B., Porovi¢ ESTER

Pokrajinski zavod za zaSittu prirode, Novi Sad
Institut za biologiju, Novi Sad

Rezime

Na osnovu literaturnih podataka i obilazaka terena konstatovano je bogatstvo od 196 vrsta
ptica na podruéju Carske bare. Registrovano je 145 vrsta gnezdarica, $to ¢ini 73% u odnosu na
ornitofaunu Vojvodine. 27 vrsta se pojavljuje u preletu, 11 vrsta su iz grupe zisski gosti, 11 vrsta
spada u grupu lutalica, a 2 vrsta u retke goste. Skoro 76 % redovnih gnezdarica Carske bare pripa-
daju ,,crvenoj listi”. U grupi ,,najugroZenijih’ utvrdjeno je 17 vrsta, u grupi ,,ugroZenijih’ 14, a 29
vrsta u grupi ,,ugrozenih”.

Danas se pod zaStitom nalazi samo deo Carske bare ,,Vojtina mlaka”. U cilju ofuvanja i
poveéanja brojnosti pticijih vrsta, neophodno je prosiriti zastitu na celo podrudje.
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COENOTIC RELATIONS OF SMALL MAMMALS ALONG
THE RIVER TISZA
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Yugoslavia
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Abstract

The research of coenotic relations of small mammals along the periodically inundated zone
of the river Tisa was performed in four diverse habitats. By the method of capturemarked-recapture,
in addition to the faunistic list, data on the spatial aspects of individuals and species, as well as on
their day-night activities were obtained. The total of 231 animals belong to 5 genera and 7 species.
It has been stated that each habitat has its particular faunistic composition, both in quantitative
and qualitative respect. Namely, the greatest numerousness of small mammals has been stated in
the forest community, Clethrionomys glareolus being the dominant one. Adodemus agrarius appears
in the mesophyllic vegetation on the foot of the dam, while Microtus agrarius has been found in the
meadow community of the dam. Apodemus sylvaticus and Microtus arvalis inhabit agrobiocoenoses.

Introduction

Although the Yugoslav section of the river Tisza cuts Vojvodina along the lon-
ger side, its fauna of vertebrates, with the exception of fish, has not been elaborated
so far. Sporadic works on vertebrates touch other regions of Vojvodina. On the
other part, the existing publications on birds and mammals do not represent detailed
ecological studies, and they primarily have a faunistic character.

Works on small mammals have also, in the first place, a faunistic character and
to a lesser degree an ecological one. MIRIC 1961 elaborated the fauna Chiroptera
of the fortress of Petrovaradin. In 1975 he gave data on ermine, and in 1976 on the
polecat of the steppe from the Pannonian recess. PETROvV 1949, and Ham 1980,
1980/81 described the mammals the Deliblato Sand, and TvrRTKOVIC and DZUKIC
1979 the small mammals of Slano Kopovo. Autecological studies are the works of
Ruzié—PETROV 1950, 1979 on European souslik, MIKEs 1966, 1971 on Mus musculus
hortulanus, SAVIC 1973 on mole rat. The works of SAvi¢ and MIKES 1966, HABUAN
et al. 1982, MIKES et al. 1982 deal with the density and distribution of the mole rat
population. Ruzi¢ 1978 described the diffusion area of the common hamster in
Yugoslavia, and KrsMaNOVIC 1984 its reproductive activity. SAVIC 1960 presented
the expansion of the muskrat in Yugoslavia. Mikes 1958 and Krsmanovi¢ 1979,
1980 elaborated the biology of the nutrition of some species of small mammals.
The works of SAVIC et al. 1976 and MIKEs et al., 1977 are studies on the populations
of small mammals in the agrobiocoenoses of Vojvodina.

Some data on the wild cat and the small mammals of the river Tisza may be found
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in the works of DiMiTRUEVIC and HABIAN 1976, 1977, HABDAN and DIMITRUE /1&
1977, 1979 and MIKEs et al. 1983.

It is quite understandable that many question related to the investigations of the
terriofauna of the river Tisza region has still to be answered, in particular, if we start
from the results of the numerous investigations in the section of the river Tisza in
Hungary, primarily from the ecofaunisticterriologic aspect (CsizMazia 1980).

Terriological investigations of the region of the river Tisza are of manifold
importance as regards the research work on mammals in Vojvodina. Namely, on a
relatively narrow area along the river Tisza one may find diverse habitats. The
numerousness and the development of the populations of small mammals on these
habitats and ecotones, beside biological factors, depends, in the first place, on drastic
periodical changes of the physical conditions of habitats. The role of the small
mammals on these habitats, in relation to the economical and sanitary importance
of the mouselike rodents from the fields under crop, has primarily been manifested
in communityc relations. Through nutrition chains the small mammals have been
an important factor in the biology of the nutrition of carnivorous mammals and
birds of prey.

Material and Methods

We investigated the small mammals of the periodically inundated territory of the river Tisa
in the estuary region at the end of August 1983 (Fig. 2(. The capture period lasted four days (25—28
August). It has been worked on four clearly separated habitats (Fig. 4), and that:

1 — in the forest community, about 100m wide, comprizing all typical components between the
bank and the protective dam under this habitat (Csizmazia 1980);

2—on the narrow girdle of the mesophyll component of herbaceous plants on the ecotone alongside
the foot of the dam;

3— in the grass community under mowing on the protected zone out of the dam, and

4 — in agrobiocoenoses which extend immediately alongside the dam.

On the marked habitats the small mammals were captured by live traps of the longworth type
the standard linear method being used, and the traps being placed at 10m distance each. The cap-
ture was checked every two hours, except from 9 a. m. to 5 p.m. in the daytime and from 9 p.m.
to 3 a.m. at night. All together 231 animals were registered, belonging to 5 genera and 7 species
(Tab. 1). After having been elaborated (determined according to the species and sex, body length
and weight measured, marked) each captured animal was released at the place of capture. In this
way, by applying capture and marking, not only the faunistic composition has been stated, but data
on spatial aspects inside the habitat and data on day-night activity of the animals have also been
obtained.

It should be mentioned that because of the application of this method data on the presence of
other members of the terriofauna of the respective communities from the examined territory (Chirop-
tera, common mole, hedgehog, European polecat, wild cat, fox, wild boar, roe deer) have not been
taken into consideration. The analysis of the presence and numerical relations of some of the men-
tioned mammals, first of all the Chiroptera, Insectivora and small Carnivora, would have presented
a more integral picture of the cenotic relations of the given communities.

Results and Discusion

By applying the method of capture-marked-recapture in a four-day period it has
been stated that the relatively high number of small mammals is due to rodents in
95,67% (Tab. 1). Among Insectivora the presence of the species Sorex araneus has
been stated, and among Carnivora two protected species Mustela nivalis and Mustela
erminea have been present. Mice and voles have been reperesented by two species
each: Apodemus agrarius and Apodemus sylvaticus, respectively Clethrionomys
glareolus and Microtus arvalis. Mice have been present in a greater number — 64,9 %.
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Tab. 1. The survey of captured animals per habitats
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By the analysis of spatial aspects of the small mammals, the distribution of the
dominant species of rodents, members of the communities on the examined habitats,
has been stated. Namely, Apodemus agrarius lives at the brink of the forest and in the
mesophyll community of the herbaceous plants on the ecotone alongside the dam.
Apodemus sylvaticus is less numerous than the former species, but its presence is
characteristic for all four habitats. It is the most numerous in the forest community

Tab. 1).

( A similar relation has also been stated among the voles. While Clethrionomys
glareolus is only a member of the forest community, Microtus arvalis lives not only
in forest but on other habitats, too, although its presence is characteristic, in the
first place, for the steppe-grass community (habitat II and IV, Fig. 3).

By further analysis of cenotic relations, a close connection between the small
mammal species and the habitat which they live on has become obvious. Namely,
while Clethrionomys glareolus appears with Apodemus agrarius, Microtus arvalis
lives together with Apodemus sylvaticus in a community (Fig. 4).

Finally, these investigations have proved that the presence of the species Cle-
thrionomys glareolus, stated for the first time when the biology of the nutrition of the
wild cat from this region was being investigated (HABUAN and DiMITRDEVIE 1979),
as well as by the occasion of control capture (MIKES et al. 1983), is not accidental.
The presence or the absence of this palearctic species inside an ecological area entirely
depends on the degree of drastic changes conditioned by the impact of antropogenous

Fig. 1. The habitats alongside the river Tisza
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factors on the given habitat. Namely, although the examined territory along the
river Tisza is not spacious, the structural organisation of the forest community pro-
vides for the presence and development of the populations of the species Clethriono-
mys glareolus on this habitat.

Having in mind that on a relatively narrow territory we can find diverse habitats,
and that inside the same habitat diverse species may appear, the knowledge of spatial
aspects of the small mammals and their activities in function of time is important not
only in view of the species which have similar ecological niche but with regard to the
other member of the communities too. '

The time distribution of the small mammals on the examined habitats has been
analysed on the basis of the daynight activities of the animals. The method of capture-
marked-recapture has given the oportunity for the analysis of this time distribution.
On the basis of the previously presented data we have analysed the time distribution
of the animals on two characteristic habitats of the examined region of the river
Tisza (habitat I and III, Fig. 4). On these habitats two dominant species of rodents
live together: Clethrionomys glareolus with Apodemus agrarius, respectively Microtus

[C] APoDEMUS AGRARIUS o
APODEMUS SYLVATICUS /o %
[ CLETHRIONOMYS GLAREOLUS =
B2 MICROTUS ARVALIS % 7
38
HH32 30
E 21
12
I ] v
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Fig. 4. The dispersion of rodents per habitats

arvalis with Apodemus sylvaticus. The time of the release of the animals has been taken
as the indicator of the activity rhythm. The results of the time diffusion of the mentio-
ned species in the habitat are presented on graphs (Fig. 5). The numerical values of
the dominant species of rodents from the respective habitat are presented on the ordi-
nate, while the activity rhythm in two-hour intervals in noted on the abscissa for the
whole capture period.

The analysis of the obtained data clearlyshows that in competitive relations the
time diffusion of the voles living in the some habitat with mice comprizes the morning
and evening hours (Clethrionomys glareolus in the forest, Microtus arvalis in the
grass communities), while the members of the genus Apodemus appear at typically
night animals. The relations we stated are surely conditioned by the morphophy-
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Fig. 5. The activity rhythm of the dominant rodent species

siological organization of the species wich have similar ecological niches, first of all,
in relation to the behaviour and the mode of nutrition. This statement entirely con-
firms the findings of TopOROVIC et al. 1966, in relation to the species Apodemus
flavicollis and Clethrionomys glareolus, the dominant rodent species of the forest
community Querceto-Carpinetum petree in Fru§ka Gora. Namely, in our case, too
it has been stated that the rhythm of the time activity of the two dominant rodent
species entirely depends on the density of their populations, the members of the
genus Apodemus retaining their stable rhythm of night activity and the voles changingit.

The quantitative and qualitative composition of the fauna of small mammals
we have stated is the result of the optimal impacts of biotical and abiotical ecological
factors in the autumn type of low water level on the examined habitats of the perio-
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dically inundated zone (I and II habitat) and the protected zone (III and IV habitat,
Fig. 4).

After having analysed the cenotic relations of the small mammals, we may
suppose that, due to the regulatory interventions along the whole Yugoslav flow
of the river Tisza, the typical habitats we have mentioned in this work appear along-
side the river on a narrow territory. On the other hand due to the complex impact
of microclimate factors some species of small mammals as well as certain communi-
ties have an island character conditioned by the mosaic distribution of their habitats.
Having in mind that the small mammals are very plastic representatives of the terrio-
fauna, we may conclude, on the basis of the results of our investigations, that they
are very sensitive indicators of the state in some habitats or the changes of the life
environment entirely.
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A kisemldsfauna conotikus viszonyai a Tisza drteriiletén
Mikes, M., HABDAN—MIKES VESNA
Bioldgiai Intézet, Ujvidék, Tartoméanyi Természetvédelmi Hivatal, Ujvidék
Kivonat

A Tisza 4rteriiletén jelentkezd négy kiilonbozs élettéren vizsgaltuk a kisemlSsfauna conotikus
viszonyait. A jeldlés és ujrafogds modszerét alkalmazva a faunalista mellett az egyedek és fajok
térbeli megoszlasat, valamint éjj-nappali aktivitdsat is figyelemmel kisérhettiik. A 231 befogott
egyed 5 nem és 7 faj képviselGje. Megallapitdst nyert, hogy az eltér6 él6helyek kisemlSsfaundja ugy
min8ségi mint mennyiségi osszetételében jellemzs. Nevezetesen az erdStarsulds kisemlGsfaundja a
legnépesebb, a Clethrionomys glareolus dominacidjaval. A tolteslab lagyszarti mezofil vegetaciojat az
Aphdemus agrarius, mig a gyepszinti részt a Microtus arvalis népesiti be. A kultirtdj széntdira az
Aphdemus sylvaticus és a Microtus arvalis jelenléte jellemz6.

ITenoTnyeckue OTHOMEHAS B (hayHe MeJKAX MJICKONHTAIOWHXCS,
oOuraromux B moiiMe THCHI

Muxem, M., F'aBusu—Mukemr Bemua
Wncrtatyt buonornw, Hoseut Can xpaeBoe ympasieHue oxpasbl mpuponsl, Hoseiit Canx
Pesrome

ABTOPBI HCCIIEIOBAIN LIEHOTHYECKIE OTHOIIECHNS B (hayHe MEJIKHX MIICKONUTAIOIIAXCS, O0ObITa-
IOIMX B YETHIPEX pPas3Hbix OmoTomax noimbl Tackl. IIprMensss MeTOOBl MEYECHASI I HOBOT'O OTJIOBA
Hapsmy ¢ Nepenuchio (hayHsl, Mbl MOTJIM HAOIIONATH PACIpPEe/IeHUe N0 MIOMAIH OTAEIHBIX 3K3eM-
ILIAPOB ¥ BHIOB, 2 PAKIKE UX AKTUBHOCTH B HOYHOE W JHEBHOE BPeMs. 231 OTIOBIECHHBIM 3K3EMILISP
OTHOCHTCH K 5 ponaMm u 7 BUOOB.

BbII0 yCTAHOBNEHO, KaKas MMEHHO MEJIKHX MIEKOMHUTAIOMYIXCS XapakTepHa K3aK KOJIWYeCT-
BEHHO, TaK ¥ KQYECTBEHHO [JIs pa3inuHbx 6noTonos. Hanpumep, hayHa MENkux MIIEKONHTASIIUXCS
B JIECOBOM apTemu pacrenuit pamboree oOmwupHa, ¢ npeobnanamuem Clethrionomys glareolus
Me30(rIUTHYIO BEr€TALUIO TPABIHACTHIX PACTEHUHM Y TOTONIBBI HACKIIIN HACENSIOT Aphdemus agrarius
a B NEPHOBOM TOpU30RTE Microtus arvalis [Jns arpobuoueno3a XapaKTepHO HPHCYCTBHE
Aphademus sylvanus w Microtus arvalis.
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Cenoticki odnosi sitnih sisara duz reke tise
MixkEes, M., HABUAN—MIKES VESNA
Institut za biologiju, Novi Sad Pokrajinski zavod za zaStitu prirode, Novi Sad
Abstrakt

Ispitivanja cenoti¢kih odnosa sitnih sisara duZ plavne zone reke Tise vriena su na Cetiri raz-
li¢ita biotopa. Metodom markiranja i ponovnog ulova dobijeni su, pored utvrdjivanja faunisticke
liste, podaci o prostornim aspektima jedinki i vrsta, kao i o njihovoj niktohemeralnoj aktivnosti.
Ukupno ulovljenih 231 Zivotinja pripadnici su 5 rodova sa 7 vrsta. Utvrdjeno je da svaki ispitivani
biotop ima specifiéni faunisti¢ki sastav, kako u kvantitativnom, tako i u kvalitativnom pogledu.
Naime, najveca brojnost sitnih sisara konstatovana je u Sumskoj zajednici, sa dominacijom Clethrio-
nomys glareolus. U mezofilnoj vegetaciji u podnozju nasipa javlja se Apodemus agrarius, dok se u
livadskoj zajednici samog nasipa susrece Microtus arvalis. Agrobiocenoze naseljavaju Apodemus
sylvaticus i Microtus arvalis.
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Tiscia (Szeged) Vol. XX, pp. 145—147 (1985)

FROM THE LIFE OF THE TISZA-RESEARCH WORKING
COMMITTEE, WHICH HAS BECOME INTERNATIONAL

TISZA-RESEARCH CONFERENCE XV (1984)

Compiled by
GyY. BODROGKOZY

Department of Botany, Attila Jozsef University, Szeged, Hungary

Fulfilling the request of the members, the time-point of our working commit-
tee’s regular annual conference has been modified and put to the Autumn period.
Accordingly, in 1984 it was held on November 29—30. Its aims were the delivering
and critical evaluation of reports on the latest results given by the coworkers perform-
ing studies at the three Tisza-reaches, furthermore the collation of the applied
study methods for the sake of being able to compare the results. The following lec-
tures were held at the Conference:

November 29

After the presidential address the secretary set forth the report of the Executive
Committee.

I. Reports from the Tisza-research in the Soviet Union

1. KoMENDAR, V. I. and KricsrALUST, V. I.: The ecological characteristics, protec-
tion and possibilities for the replantation of the Narcissus angustifolius CURT.

2. KoMENDAR, V. I. and SzABADOS, V. I.: The ecology, biomorphological charac-
teristics of the Leucoium aestivum L.

3. FopoRr, I. and JaNco, L. L.: Helianthus decapetalus L. in the Tisza-valley.

II. From the Hungarian Tisza-research

4. Kiss Kevg, T.: Thalassiosiraceae species (Bacillariophyta) from water samples
from the Eastern main canal and the Tisza river.

5. ALBERT, A. and WOLLEMANN, MARIA: Acoustical and ethological observations
at heron colonies.

Studies performed at the Alpar-basin

6. FEKETE, E.: Heavy metal analysis in the backwater at Bokros.
7. HeGep(s, MARIA and KAJARY, IREN: Hygienic water quality of the backwaters
of the Tisza river and the Alpar basin.
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10.
11.
12.
13.
14.
15.

16.
17.

18.

19.
20.

21.
22,

23.
24.
25.

26.
27.

28.
29,

30.
31.
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. Mrs. L. DoBLER: Seasonal dynamics of the phytoplankton of the ecosystem of

the backwater at Bokros.

. Kiss, I.: Relationships between many algal mass productions and the showery

weather during the Spring of 1984.

GAL, D.: Seasonal changes of the zooplankton at the Bokros-backwater in the
year 1983.

BABA, K.: Malacological studies on the aquatic- and terrestrial snails at the
areas of the Basin at Téserd6 and Bokros.

FArkaAs, A.: Newer data to our knowledge on the ihthyological changes of the
backwaters between Tiszaalpar and T@serdd.

MOLNAR, Gy.: Ecological and predational relations of the heron colony at Alp4r.
Gyovar, F.: The ecology of Anura species in the regions of Tiszaalpar.

Avast, Z., GALLE, L. and KEREKES, J.: Some characteristics of the reconstruction
of epigeous carnivore communities following inundation.

Cs1zMAzZIA, GY.: Results of mammalogical studies in 1984.

SzALMA, E.: Phytocenological and element-content analysis in respect to the
Wolff ietum arrhizae MIYAWANI et J. Tx. 60. association.

Baar, I.: Vegetation-dynamic studies in Nanocyperion stands. I. Ordination
and characteristic indicator values.

November 30
The tenth anniversary of the studies at the Kiskodre storage tank

BANcsI, L.: Development of the water quality at the storage tank and the irri-
gation-system between 1973—1984.

GYOR1, Zs.: Natural relations of the Kiskore river barrage and storage tank,
with special regard to the hydrological conditions.

VEGVARI, P.: Development of the storage tank’s water chemical relations.
B. TorH, MARIA: Development of the water quality by means of the chan-
ges in the bacteriological parameters.

HAMAR, J.: The effect of banking up on the seasonal dynamics of the storage
tank’s phytoplankton between 1973 and 1984.

Bancsy, I.: Ten years changes in water quality in the light of the qualitative and
quantitative development of the zooplankton.

HarkA A.: The changes in composition, characteristics of the seasonal dyna-
mism and the nutriment-chain composition of the fish stand during the course
of the past ten years.

STERBETZ, L.: Report on the ten years bird alimentation studies performed at
the region.

KovAcs, G.: Study results of heron colonies developed at the protected area of
the storage tank.

TANACcs, L.: Apoidea structure analysis reflected in their anthropogenic influence.
Kozma, A.: Phytocenological changes in the ecosystems at the storage tank
area, taking place on anthropogenic effect.

TOLGYEsI, GY.: Summarizing evaluation of vegetationanalyses peformed at the
area.

KaATé, E.: Water quality aspects of the storage tank’s complex utilization.
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32.
33,
34.

35.

36.
37

From the Yugoslavian Tisza-research

GAJIN, SLAVKA, PETROVIE, OLGA, GANTAR, M. and MATAVULJ, M.: Microbiolo-
gical studies on the Carska bara.

BozZiCic, BLANKA: Mosquito-fauna (Culicidae, Diptera) researches alongside
the Tisza river. )

PuiN, VLASTA, RATAJAC, RUZIcA and DiukiC, NADA: Data to the limnology
of the Carska bara.

MALETIN, S. and BupaAkov, LiLJANA: The growth and productivity of the
Carassius auratus gibelio BLoCH 1783 at the Dead-Tisza.

GAROVNIKOV, B. and Porovi¢, EszTER: The ornitofauna of the Carska bara.
Mikes, M. and HABIIAN—MIKES, VERA: The cenotic relations of the small
mammalian fauna at the flood-plain of the Tisza river.

Presidential closing speech

Following the lectures the forthcoming complex researches were discussed and
co-ordinated with the participation of the co-workers.
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