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Abstract 

Authors review the hygienic water quality of the Tisza backwaters at Csongrád and Alpár on 
the basis of the resuIts 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 resuIts are as follows: 
- The water quality of the Tisza river at Csongrád 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 Alpár was of I., II. 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 weil 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 PAPP (1961, 
1964, 1965) who had determined that the river is subjected to rather considerable 
polIutioH at the mouth of the Sajó as weIl as at the regions below the cities Szolnok 
and Szeged. 

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

In the longitudinal section of the Tisza river the first detaiIed survey - extending 
both to bacteriological and biological parameters - was that performed by DEÁK 
(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 buiIt at that time will 
probably change the microbiological relation s 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, DEÁK (1982) demonstrated a rise in the average 
and maximum vaIues of the bacteriological parameters indicating faecal pollution, 
however, this did not cause a falI in grade of the water quality compared to the results 
of 1971. 
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Hygienic bacteriological investigations of the surface waters in Csongrád county 
have bee n perforrned at the Public Health Station since 1975. The obtained results 
have bee n reported on in several publications (HEGEDŰS 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 Mártély 
and Körtvélyes have already been reported on (HEGEDŰS 1982). 

The results of bacteriological investigations in respect to fo ur backwaters of 
various utilization are comprised in a paper under publication (HEGEDŰS, under pub­
lication). 

The present study gives acomparison of the water quality of the Alpár backwater 
and the Tisza section at Csongrád, with special reg ard to hygienic water quality 
problems, the majority of which were caused by the activities of man. 

Materials and Methods 

The Tisza section at Csongrád (246,0 riv. km) in current line and the Alpár backwater at the 
viIIage Alpár were generaIly sampled monthly. 

The water samples were taken by dipping about 20 cm below the surface, foIlowing 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 D~partment of the National Institute of Public Health. The study results 
were evaluated according to the end values of the Plan of Sectoral Normalization No. Eü. Sz. -
OVHSZ 141 Tf1972. 

The detailed description of the study methods, the end values of the hygienic water qualifica­
tion as weIl as the hydrography of the Tisza reaches at Csongrád county are found in the paper 
by HEGEDŰS, FODRÉ and ZSIGÓ (1980) published in volume XV. of the periodical TISCIA. 

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

Results and Discussion 

The results of the bacteriological investigations perforrned between 1977-1983 
are the followings. 

At the Csongrád sampling site of the Tisza river a continuous falI 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 "polIuted" and "strongly 
polIuted", 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 Alpár back­
water (Fig. 2). Values above lOD/ml were only found in three water samples. Cont i­
nuous ri se was als o experienced here during the course of the seven years, yet this 
did not cause a falI in class regarding hygienic water qualificátion (not resulting 
assessable falI in water quality). The maximal values were registered in the Summer 
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Fig. 1. Changes in coliform number/ml values in the water of the Tisza river at Csongrád. 
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. Fig. 2. Changes in coliform number/ml values in the backwater at Alpár 
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Fig. 3. Changes in faceal coliform number/ml values in the water of the Tisza river at Csongrád. 
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Fig. 4. Changes in faecal coliform number/ml values in the backwater at Alpár 
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Fig. 5. M~an values of faecal Streptococcus number/ml and Clostridium number/40 ml. 
Mean values of Clostridium number/40 ml at the Alpár backwater 

and late Autumn periods, which probably indicated the increased heterotrophic 
decomposition. 

The changes in the degree of faecal poIIution in surface waters are shown by 
the obligatory faecal indicator bacteria; the faecal coliform- and the faecal strepto­
coccus bacteria. 
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The change of faecal coliform number/ml values in the Tisza river's water 
at Csongrád 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 Csongrád was of "poHuted" quality in 
84%. ln 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 Alpár backwater in the function of the studied years. According to this para­
meter the water quality of the backwater is rather favourable. ln the water samples 
taken between 1977-83 the faecal coliform bacterium number showed values above 
lO/ml in only six cases. Viewing the series of data it could be determined that the 
changes in amount of faecal coliform bacteria als o 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 Csongrád was als o more polluted with faecal streptococcus 
bacteria than the Alpár backwater, which fact is weH 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 int o the water 
area by the stirring of the sediment, too, and they may als o mean that the anaerobic 
processes are coming int o prominence. 
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Table l. Occurrence of Salmonella serotypes in the water of the Tisza river at 
Csongrád between 1976-1983 

Serotypes 

l. S . derby 
2. S. give 
3. S. brandenburg 
4. S. panama 
5. S. infantis 
6. S. typhi-murium 
7. S. meleagridis 
8. S. westhampton 
9. S. hadar 

lD. S. ana tum 
ll. S. bovis-morbificans 
12. S . enteritidis 
13. S . indiana 
14. S. java 
15. S . london 
16. S. muenchen 
17. S . mbandaka 
18. S. paratyphi-B 
19. S. saint-paul 
20. S. thompson 

Total : 

Number 

17 
13 
8 
6 
5 
4 
3 
3 
2 
1 
l 
1 
l 
1 
1 
1 
1 
l 
1 
l 
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In the Tisza river the Clostridium number/40 ml values were als o averagely 
higher than in the case of the Alpár 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 Alpár 
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 Csongrád 
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 Csongrád. A summary of the isolated 
Salmonella serotypes in giv en is Table l. During the course of the se ven 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. 

o annual average 

• periods of utilization 
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Fig. 6. Changes in SaImonelIa positivity in the water of the Tisza river at Csongrád. 
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 aU from the Alpár 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 Csongrád was labeUed by "Cs", that of the Alpár backwater by the 
letter "A", indicating beneath the study years. It can be se en from the dendrogram 
that three groups were formed according to the water quality of the various years; 
a core in Csongrád, a core at Alpár 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 
ofthe order of 10 per ml and the faecal streptococcus numbers oflower value than 10. 

The hygienic bacteriological water quality of the Alpár 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 Csongrád and at the 
Alpár backwater by dendrogram prepared with "cluster"-analysis 

number values of the order of 10 per ml as weH 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 ammal 
average in the water of the Tisza river, i.e. of the same order as the 1982-83 years' 
water quality of the Alpár backwater. Therefore, the se 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. 
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A Tisza folyó és a.z Alpári holtág vízminösége 

HEGEDŰS MÁRIA és KAJÁRY IRÉN 

Csongrád megyei Közegészségügyi és Járványügyi Állomás, Szeged 

Kivonat 

A sz e rzők a hét éven át végzett vizsgálatok eredményei alapján a Tisza csongrádi és az Alpári 
holtág higiénés vízminőségét ismertetik. 

A mintavételi helyeket Czekanovski hasonlósági indexe alapján készített dendrogrammal 
jellemzik. Eredményeik a következők: 

- A Tisza folyó vízminő s ége Csongrádnál III. esetenként IV. osztályú " erősen szennyezetté" 
vált az utóbbi években. Az elmúlt hét év alatt egy osztállyai romlott a vízminősege, amelynek oka 
a Tisza nagymertékű szennyvízterhelése, a víz l épcsők megépítése, amelyek megváltoztatták a folyó 
vizének mikrobiológiai viszonyait. 

- Az Alpári holtág vízminősége a vizsgálati időpontok többségében T. II. osztályú, csak ritkán 
" szennyezett". A kedvező vízminőség oka, hogy jelentős szennyvízterhelés nem éri a holtág: vizét. 
Szerzők az összehasonlító mikrobiológiai vizsgálattal felhívják a figyelmet ahollág vízminős é gének a 
megóvására, valamint a Tisza vizének fokozottabb védelmére. 
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KalfeCTBo BOro>I TIICbl II AJIoapcKoií CTapH~H 

rere,ll;IOIII M., KaJlpH ll. 

CTaHIUiJI 3,ll;paBOXpaHelIHJ! H 3IIHJJ:eMHOnOrHH 06rraCTH qOHpa,ll; 
Cere,ll;, BHP 

Pe310Me 

Ha OClIOBalIHH pe3yJThTaTOB 7-nenrnx HCCne,ll;OBaHHií: aBTopbI OCBeTHnH rHrHeHH'leCKIle 
Ka'leCTBa BO,ll;bI peKH THCbI B qOHrpa,ll;CKoií: 06naCTH H CTapHl(bI Annap. IIpo6bI 6bInH B3J1TbI Ha 
OCHOBaHHH cpaBHHTeJThHbIX U:eKaHOBCKHX HH,ll;eKCOB. 

EblnH rrony'leHbI cne,ll;yIOIlUIe pe3ynbTaTbI: Ka'leCTBO BO,ll;bI CTapHI.(bI AnHap B 60rbIIIHHCTBe 
MeCTax I . II. KraCCHoe, TorbKO H3pe,ll;Ka BO,ll;a JlBrJleTCJI 3acopeRlioií:. IIpH'lHlIOií: 6narOpHJlTHoro 
COCTOJlHHJI BO,lIbI JlBIJleTCJI TO, 'lTO 3Ta CTapHI.\a He rrO,ll;BepraeTCJI 3Ha'lHTerbHoMy 3acopeHHIO. 

IIyTJlMH cpaBHHTerbHblX MHKpo6HOrOrH'leCKHX HCCre,ll;OBaHH:H aBTOpaMH 06paIIIaeTCJI BHH­
MaHHe Ha Heo6xo,ll;HMOCTb yny'lIIIeHHJI Ka'leCTBa BO,ll;bI CTapHI.\bI Anrrap, a TaKJKe Ha oxpaHy BO):(bl 
THCbI. 

K valite vode reke Tise i mrtvaje Alpár 

HEGEDÜS MÁRIA i KAJÁRY IRÉN 

Zdravstveno-epidemiolo~ka stanica zupanije Csongrád, Szeged 

Abstrakt 

Autori, na osnovu rezultata sedmogodmnjih istrazivanja, daju prikaz kvaliteta vode Tise u 
regionu Csongrád-a i mrtvaje Alpár, sa zdravstvenog aspekta. Uzorci su analizirani Cekanovskim 
dendogramom indeksa slienosti. 

Dobijeni su sledeéi rezultati: Voda mrtvaje Alpár je u veéini slueajeva po kvalitetu I i II raz­
reda, samo je redje " zagadjena" . S obzirom da se mrtvaja ne optereéuje znaeajnije otpadnim vodama, 
javlja se povoljni kvalitet vode. 

Na osnovu rezultata uporednih mikrobiol o ~kih ispitivanja, autori ukazuju na potrebu oeu­
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 ALPÁR-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 so il surfaces at the Alpár-basin have 
been studied by autbor 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 coIou­
ing the soil and 10 water blooms were detected on the occasion of one single collection route. 

As active component, tbe electric relations of tbe atmosphere and the atmospheric ionization, 
resp. were concIuded. Krueger demonstrated in animai experiments tbat the effect of the monoamine 
oxidase is supported by small negative air ions, while tbe small positive air ions hinder this. The 
fact that auxin or one of its alterations may develop from serotonin in the case of the atrr:osphere's 
negative ionization partly explains the relationship between the algal mass production and the cyclo­
nai weather conditions - particularly the showery Spring of the year 1984. Similarly, the large algal 
mass productions of tbe arctic areas are also explained by ionization effects. Here tbe radiation zone 
is missing and the particles arriving from the interplanetary space may deeply penetrate int o 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 buiIt in the future 
at the area located from the village Bokros tilI Tőserdő of the Tisza-valley lying North 
from the city Csongrád. 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 incIude 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 Alpár-basin 
since its central region is forrned by the relief of the backwater near the village Tisza­
alpár and its environs, which relief originates from the beginning of the Holocene 
and has deep location. To the North of the Alpár backwater the Lakitelek back water 
is situated nea r Tőserdő, the Western side of which is joined by one of the processes 
of Little Cumania's sand land. The Southern section of the Alpár-basin is forrned 
by the streamy meadow besides the village Bokros, called "cow-track" by the forrner 
inhabitants. The marshy water-flows here mostly reach the backwater and als o carry 
the dungy soiling washed in from the meadow of the cIose "cow-track" into the 

*Various parts of this paper have been presented by autbor at the Botanical Section of the 
Hungarian Society of Biologists on Nov. 5. 1984, at the XXVI. Meetmg 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 ben ds during the course of regulating the river Tisza. 

The algological exploration of the se two backwaters was perforrned 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, 1979c). 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 als o of nature conservancy concern since 
in significant length, the Western section of the Lakitelek-Tőserdő backwater's 
strong bend belongs to the nature conservancy area of the Kiskunság National Park, 
together with the elongated patches of the South-located marsh. 

MateriaIs and Methods 

During the course of author's earlier studies the places of water sampling were deternuned 
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 soi! surfaces. The largest amou nt of 
mass production appeared in the small shallow puddles and on the soi! surfaces near the backwaters. 
This phenomenon was particularly striking in the showery Spring and early Summer of 1984, since 
the "water bioorn" (fios aquae) and "soiJ fiowering" (fi os 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 
view point 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 thé algal 
fiora, 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 l litre water always remained unfixed and l litre was 
fixed wi th formalhedyde. On occasions the algal soiJ samples kept in Petri-dishes were also used for 
the preparation of aga-cultures. The quantttative studies were perforrned with the so-called "drop­
method" elaborated earlier by author, with the use of Bürker-chambre. Physiological experiments 
were also perforrned occasionally. A few rare or characteristic species are shown on microscopic 
pictures. 

The pH value of the water fiuctuated between 7,2-7,8 in both backwaters tili 1980, 8,0 pH 
value was only observed at one place of the Alpár backwater in the Summer of 1978. Recently 
dUl'ing the Summers of 1983 and 1984 the waters of both backwaters sho.ved 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 Alpár 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 soi! and water is of mosaic heterogenic nature, Le. 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 Alpár-basin. The majority 
of the aquatic mass productions developed nea r 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 ana)ysed 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 Alpár-basin of the Tisza­
vaIley were the foIlowings in chronological order according to dates: 

1. On June 15, 1975 the water in a deep puddle at the Northern coastal regio n 
of the Alpár 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 II. 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 
Tiszaalpár (Plate I. 3). 

3. AIso at this date the water bloom of the Phacus pseudonordstedtii POCHM. 
coloured the water of a deep pit dark green at Tiszaújfalu (Plate I. 1). 

4. On June 15, 1975 the water of a deep pit at the Eastern border of Tiszaalpár 
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 II. 8) and the Rhopalosolen Sebestyenae FOTT (Plate II. 3). 

5. On June 22, 1975 the greenish-gray water bloom of the Tétrachloris inconstans 
PASCHER (Plate I. 5) could be detected in a digged pit beside the Northern section 
of the Tőserdő backwater. The water was co)oured tilI the dept h 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 Tőserdő backwater. 

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

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

9. AIso on September 29, 1976 the green water bloom of the Phacus tortus 
.cLEMM.) SKVORTZOV (Plate II. 5.) was found by author in a small dip containing polIu­
ted water at the Alpár backwater's flood area. The water was coloured in alm ost 
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 Tőserdő 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 m2 (KISS 1978). 

12. The Phacus longicauda (EHR.) DUJ. (Plate II. 2) caused the pale green water 
bloom in a pit besides the Southern section of the Tőserdő backwater. With small 
individual number, the Euglena intermedia (KLEBs) SCHMITZ (Plate II. 9) also parti­
cipated in the formation of the mass production. Date: May 28,1977. 

13. On August 5, 1978 pale gre en water bio om was detectable in a deep pit 
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beside the Alpár backwater which was caused by the Scenedesmus acuminatus (LAGH.) 
CHOD. (Plate I. 2, 4), the Kirchneriella contorta var. lunaris RICH. (Plate I. 7) and 
the Oocystis socialis OSTENF. 

14. At the same time, dark green water bloom was observable in an other pit 
of the Alpár backwater caused by the Lepocinclis acuminata DEFL. (Plate I. 6). 

15. On August 5, 1978 the stagnant water of a channel at the Northern coastal 
section of the Tőserdő 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. ) 
CHOD. (Plate II. 6) and Scenedesmus securiformis PLAYF. (Plate II. 7) was found in a 
shallow pit at the border of Tiszaalpár. 

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 
KÜTZ. was observable at the entrance of the beach section of the Alpár backwater. 

19. At the same date the water bloom of the Aphanizomenon fios 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 Tőserdő 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 KÜTZ colo­
ured the shallow water bluish-gray. 

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

24. On June 26, 1983 the masS production of the Tribonema species was found 
at the Tőserdő 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 Alpár basin, in which the trichonomes divided int o pianococcus cells, and staying 
together they were remarkab1y like the Microcystis colonies. 

On May 20, 1984 the algal mass productions were strikingly frequent in the 
water s of the Alpár basin. These were the followings: 

26. At the Northern section of the Tőserdő backwater, the Eudorina elegans 
EHR. coloured the water gre en at a length of several hundred m2

• 

27. More to the South, the Aphanizomenon fios aquae (L.) RALFS formed dark 

Plate I 
1. Phacus pseudonordstedtii POCHM, 1500: 1. 
2. Scenedesmus acuminatus (LAGERH.) CHOD. (? forma) 1200: 1. 
3. Phacus pyrum (EHR.) STEIN 600 : l. 
4. Scenedesmus acuminatus (LAGERH.) CHOD. 1000: 1. 
5. Tetrachloris inconstans PASCHER 1000:1. 
6. Lepocinclis acuminata DEFL. 1500: 1. 
7. Kirchneriella contorta var. lunaris RrCH. 1200: 1. 
8. Oocystis socialis OSTENF. 1000: l. 
9. Oscillatoria Boryana (AGARDH) BORY 1000: 1. 

16 



Plate I 
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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 Alpár backwater the Eudorina elegans ERR. 
coloured the water. 

29. At the Eastern border of Tiszaalpár the water of a pit was als o col ou red 
bright green by the Eudorina elegans ERR. The water bloom was starting to waste 
away. 

30. At the central part of the Alpár 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 Alpár backwater the bluish-gray water bloom 
of the Microcystis aeruginosa KÜTZ. 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 Alpár, the partly neuston-like water 

bloom of Euglena intermedia (KLEBS) SCRMITZ coloured the surface of the water dark 
green. 

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

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

B) Soil -colouring algal productions, "soil blooms" (fios humi) 

Many algal mass productions colouring the soil were found als o at the area 
of the Alpár 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 Tőserdő backwater, and also to the plough-land s at the area between 
Tőserdő and Tiszaalpár. In the followings, brief characterization is given of the algal 
mass productions colouring the various soil surfaces, as weIl as the layers beneath 
the surface : 

1. The Planophila asymmetrica (GERN.) WILLE produced yellowish-green stripes 
at the so i) surface near the bridge of the Tőserdő 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 Tőserdő backwater. This was produced by the mass production 
of the Planophila asymmetrica (GERN.) WILLE. 

3. Dark bluish-green soi) patches were observable on June 15, 1975 at the Eastern 
border of Tiszaalpár. This was forrned by the mass production of the Gloeocapsa 
conglomerata KÜTZ. 

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

5. On May 16, 1976, blackish-b)ue soi) stripes were observable on the soil at 
the forest brim of Tőserdő . This was caused by the Oscillatoria laetevirens (GROU.) 
GOM. and by the Gloeothece membranacea (RABR.) BORN. 

6. On September 29, 1976 palm-sized bluish soil surfaces GOuld be detected at 
the Eastern border of Tiszaalpár, 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 
(KÜTZ.) GOM. 

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

9. Dark green patches were observable on the plough-land between Tiszaalpár 
and Tőserdő 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 Tiszaalpár and Tőserdő, forrned by the Phormidium autumnale 
(AG.) GOM. 

ll. On September 29, 1976 wide yellowish-green stripes could be deteded at the 
plough-land between Tiszaalpár and Tőserdő, caused by the Coccomixa dispar 
SCHMIDLE. 

12. Kitchen-garden-like green patches were observable on the soil surface bet­
ween Tiszaalpár and Tőserdő, developed by the PalmelIa miniata LEIBL. Time of 
observation: September 29, 1976. 

13. At the sam e date green patches of the so il surface were observable at the 
Southern border of Tiszaalpár. This was produced by the Chlorococcum humicolum 
(NAEG.) RABH. The soil was als o coloured beneath the surface. 

14. At the same place, on the same date, bluish-green soil surface was observable 
developed jointly by the Nostoc museorum KÜTZ. and the Phormidium foveolarum 
(MONT.) GOM. 

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

16. On November 3, 1976 the surface of the humid soil at the Southern border 
of Tiszaalpár was found to be dark green at an area of about 200 m2

• This was caused 
by the mass production of the PalmelIa miniata LEIBL. 

17. On February 18, 1977 the cleftly steep loess-wall be side the church at Tisza­
alpár was grayish-green. This kryoproduction waS produced by the Hormidium 
flaccidum 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. BR. 
and the ChloreIla miniata (NAEG.) OLTM. 

19. Also on February 18, 1977 blackish-bluish stripes were observable on the 
steep loess-wall near the beach at Alpár. The Phormidium foveolarum (MONT.) 
GOM., the Phormidium molle (KÜTZ.) GOM. and the Nostoc museorum KÜTZ. 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-Ioessy wall of the Alpár backwater. The Hormidium flaccidum 
A. BR. was dominating in every case. Blue algae were rarer. 

21. On the still damp and dark green soil surface of a dried up puddle at the 
Western side of the Tőserdő backwater the dark green "soil bioorn" 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 Tőserdő Nagyrét. This was 
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caused by the mass production of the PalmelIa miniata LEIDL. and the Coccomyxa 
dispar SCHMIDLE. 

23. The soil surf ace 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 l, 1982. 

24. On June 26, 1983 the Chlorococcum infusionum (SCHRANK) MENEGH. caused a 
palm-size d dark green patch at the sodic meadow near the Tőserdő 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 Alpár basin. These were caused by the followings: 

At the area of Tőserdő: 

26. The Nostoc muscorum (KÜTZ.) HARlOT 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 
brevissirr:a G. S. WEST. 

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

At the environs of Tiszaalpár: 

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

30. In a street, the Coccomyxa dispar SCHMIDLE formed large green patches. 
31-58. Dark green patches appeared on the steep clefty 10ess-waII at 28 places 

(areas). In these the Hormidiumflacddum A. BR. 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 KÜTZ. was dominating. 
Earlier the foIIowings were written by author regarding the striking colorations 

on the clefty embankment of the Alpár backwater (KISS 1979c): "At times, the 
coloration caused by algal mass production offered particularly picturesque view 
at Tiszaalpár on the steep embankment of the backwater at the section falling to 
the former village Alpár. 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 elef t. In the development of these mass productions the primary role was 
mainly played by the representatives of the Cyanophyta phylum. Elderly farmers 

Plate II 
l . Schroederia robusta KORS. 1000: l . 
2. Phacus lonfJicaud:1 (EHR.) DUl. 700: 1. 
3. Rh'Jpalosolen Sebestyenae FOTT 500: 1. 
4. Pediastru'r/ Boryanu'r/ R EINSCH 400: 1. 
5. Phacu~ tortus (LEMVI.) S KVORTZOV 900: 1. 
6. Scenedesmus ecornis (RALFS) CHOD. 400: 1. 
7. Scenedesmus securiformis PLA YF. 800: 1. 
8. Rhopalosolen cylindricus (LAMB.) Fott 400: 1. 
9. Euglena intermedia (KLEBS) SCHMlTZ 400:1. 
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here, too, spoke of the phenomenon that the occasional sudden animation of these 
stripes are gene rally the indicators of rain or weather ten ding 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 soHs 

The productivity in the waters and so ils could not have béen greater in 1984 
than earlier, yet the colorations by mass productions were by far more frequent in 
the year 1984. At the Alpár basin a total of25 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 soilsurfaces and tree trunks showed 
greener coloration not only at the area of the Alpár 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 Summe r were unusually showery, which automa­
tically turned the attention to the weather when seeking for the causes. 

At the Northern border of Pusztaföldvár, in the Summerof 1930 author's father 
cálled 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 ra in 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. AUJEsZKY and Z. OZORAI, for their kin d 
help. It has been successfully verified that the mass productions of algae are connected 
in generaloutline 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 practicaIly 
"comprehending" whole regions (KISS 1957a, 1957b). 

On the basis of the front- and air-mass analyses auth or first thought of the alga­
feeding effect of the nitrogenoxids (N20, NO) (KISS 1942), as these had been demo n­
strated in the descending air fiows 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 fiow of the space before shower front (Böe) and 
to the ionization of the foehn wind's air, resp. (KESTNER 1923, 1931a, 1931b). Here, 
only the foIlowings 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 tbe role of the foehn­
windat fiat country as follows: "Therefore, despite the fact that the front s and fiat 
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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, main ly with 
the phylum species of the Euglenophyta and the Volvocales order. The ionized air 
of the sealed glas.:;-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 ro le of 
the atmospheric ionization had bee n studied in detail by CSIJEVSZKIJ (1937) on bacteria. 
It was PECH (1926) who first emphasized the fact that certain plants necessitate deter­
mined elect ric space; demanding either positive or negative elect ric 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/cm3

, especially in the 
case of barley, oat and lettuce. In ion-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") oflife; the enzymes. Question marks are abundant 
in this field, but their obiiteration promises fundamentally new knowledges. Thus 
the general question is: how do es aeroionization display effect on the functioning of 
the enzyme s ? The most expedient is to analyse this basic question on the example of a 
very import ant biogenic amine wide-sp read in the living-world; the serotonin 
5-hydroxy-triptamine (5-RT). It has been known that serotonin is decomposed 
by the enzyme monoamine-oxidase (MAO): oxidating it to indole-acetic acid. The 
contradictory effect of the positive and negative air ions on the enzyme monoamin e­
oxidase has been demonstrated by KRUEGER with animaI experiments. Together 
with his co-worker he wrote the foIIowings (KRUEGER and REED 1976): "In 1959 
we found, by direct measurement, that negative air ions reduced the amount of free 
5-RT normaIIy present in the tracheae of mice and rabbits. When we exposed guinea 
pi gs to negative ions and collected alI the urine, we observed a considerable increment 
in the amou nt of 5-hydroxyindoleacetic acid, an inactive end product of the oxidation 
of 5-RT. These data suggested that negative ion s lower tissue levels of 5-RT by 
acceIerating this enzymatic oxidation process. Such a mechanism is consistent with 
the evidence of earIier 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 ion s to promote one phase of the aerobic 
metabolism of carbohydrates in the Krebs cycle which produces the lionn's share of 
energy for aII organisms that use oxygen in respiration. Similarly, treatment of the 
reduced form of cytochrome c 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 ion s 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 removiI1g serotonin depends on oxidative deamination by monoamine 
oxidase, we advanced the hypothesis that small negative ion s 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 pe rio d of 16 years, with a gene­
tically uniform strain of mice exposed at ground potential to preselected concen­
trations of small air ion s in pollutant-free air under controlled conditions of tempera­
ture and humidity. High concentrations of positive ion s raised blood levels of 5-HT, 
while high concentrations of negative ion s had the opposite effect. We also found 
that the brain content of free 5-HT was responsive to the concentrations of air ion s 
in the air. (In the course of this work, we have perforrned 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 
ga in a key for getting closer to the understanding of the algal mass productions and 
in general, the secrets of plant production. Serotonin is als o known from the flora 
(Lycopersicum esculentum, Gossypium hirsutum, Panacolus campanulatus, etc.). 
Enzymatically, indole-acetic acid and 5-hydroxy-indole-acetic acid, resp. is forrned 
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 alga! mass production and the cyclonal atmospheric conditio ns, 
especially the showery Spring of 1984. The problem range has bee n 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" (SÜLE 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), SEBESTYÉN (1934), KOL (1949), 1968, GELEI (1950), 
PALIK (1955). These were analysed meteorobiologically ana 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 rich 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 foIlowings in his book about his trip around the 
world: "I can menti on the remarks of SCORESBY, according to which green water 
can constantIy 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 win d 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 als o mentions the colora­
tion of sea water in several parts of his book and lists several authors in footnotes, 
who spoke ofthe planktonic coloration of sea water (DARWIN 1951). At the Antarc­
tic Mirnij research establishment BUJNICKIJ, the weIl-known antartic explorer, carried 
out experiments over a pe rio d of several years. In a brief report an account is given 
of his experiences as foIlows: " ... the ice is practicaIly 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" (VÁRHELYI 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 entitIed "Sea current s" : "A biologist named the 
plankton of the sea thin meat soup. This nam ing 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 milIions 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 part s of our atmosphere, and constantIy maintain 
the con side rab le 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 surf ace 
confinable by the polar circles on an average from 1000 kilometres height upwards 
tili 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 
als o possible that in case of the negative ion-overIoad of the atmosphere, auxin or its 
mentioned aIteration may develop enzymaticaIly from serotonin, general in the 
living world, then partial explanation is obtained to the development of the rich 
alga l 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 sudden ly 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 als o played fole 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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Feltíínő algatömegprodukciók kialakulása a Tisza-völgy 
Alpári-medencéje terüIetén 

KISS I. 

Tiszakutató Munkacsoport, Szeged 

Sz e rző az algatömegprodukciók kialakulásának légköri tényezői! több mint 50 éven át kutatva 
azt állapította meg, hogy azok az időjárás ciklonális-depressziós helyzeteihez kapcsolódnak, s több­
nyire előre jelzik az időjárás megváltozását, eső közeledtét. Hatótényezőként a légköri ionizáció 
fokozódására következtetett. Az Alpári-medencében például 1975-1983-ig 25 esetben talajt és 
ugyanennyi vizet színező algatömegprodukciót talált, 1984. május 20-án pedig 70 talajt színező és 
10 vizet színező algatömegprodukciót észlelt. Ez évben a tavasz szokatlanul zivataros volt, s a légkör 
jelentősen ionizálódott. Az a tény, hogy a serotonin (5-hidroxi-triptamin=5-HT) biogén amin-ból 
jelentős negatív aeroionizáció esetén indoIecetsav (auxin), vagy annak egyik módosulata képződik, 
részben magyarázza az algatömegprodukciók ciklonális időjáráshoz való kapcsolódását. Ionizációs 
hatásokkal magyarázza szerző a sarkvidékek gazdag algatömegprodukcióit is. Itt egyéb tényezők 
között a fotoperiodizmus szintén szerepelhet. 

3aMeTHoe pa3BuTue BO)J.opOCJIeBOií npO)J.yKl(lnt Ha TeppUTOpUU )J.OJIHHbI TUCbI 
AJIDapCKOií KOT JIOBHHbI 

Kamill H. 

Pa60'iaH rpyrma nCCJIeP;OBaTeJIett THCbI, Cerep; 

Pe3IOMe 

Ha npOTlDKemm 1975-1983 rop;OB aBTop B 25 MecTax AnnapcKott KOTJlOBHHbI OTMe'iarr 
«l.\BeTemre BOP;bI» H B 25 MeCTax - «l.\BeTemre rrO'iBbI». Ho B Mae 1984 rop;a TOJIbKO BO BpeMH eAHH­
CTBeHHoro Bble3p;a 6bIJlO o6HapyJKeHO 70 CJly'iaeB «l.\BeTemrH rrO'IBbI» a 1 O CJly'iaeB «l.\BeTemrll 
BOAbI». IIpH'iHHOH: B03HHKIIJerO lIBJleHHll aBTop C'iHTaeT paHlOIO H 6ypHYIO BecHy, TO eCTb KJlHMa­
TH'IeCKHe yCJlOBHlI. B 3TOM HanpaBJlemm aBTOp Bep;eT Ha6JlIOp;eHHll 60Jlbille 50 JleT. IIpH MeTeopo­
JlOrH'iecKoM aHaJlH3e 6bIJlO o6HapYJKeHO, 'iTO MaCCOBoe pa3BHTHe BOp;opocJlefi 3aBHCHT OT 
l.\HKJIOHaJIbHoíí: p:errpeccHH KJlRMaTH'IecKHX yCJIOBHH. EOJlbillOe 3Ha'iemre B nOH CB1I3H RMeeT aTMOC­
cPepHoe 3JIeKTpH'IecTBO H aTMOCcPepHall HOHH3al.!,llH, KOTopaH CTHMYJlHpyeT y BOP;OpOCJleH: 06MeH 
BeIIIecTB H TeM caMbIM yCKoplleT HX pa3MHOJKemre. TpHIJTaMHHa MOHOaMHH-OKCHp;a3 3H3RM OK­
CHAyeT Ha Jlli,[(OJlel.\eT (aYKCHH). Kpyrep B CBOHX pa60Tax nOKa3aJl, 'iTO OTpHl.\aTeJlbRhIe HORhI CTH­
MyJlHpyIOT, a nOJlOJKHTeJIbRhle TOpM0311T BJlHlImre 3THX 3H3RMOB. H3BecTHO, 'iTO npH 6YPHblX 
KJlRMaTH'ieCKHX ycnoBHHX HOmr3al.!,ll1l B03p;yxa 3Ha'iHTeJIbHO H3MeHlleTClI. TOT cPaKT, 'iTO rro.LI 
BJlHHmreM OTpHl.\aTeJlbHOH: HOmr3al.\HH MOJKeT B03HHKHyTb ayKcHH, CTHMYJlHPYIOIIIHH pa3BHTHe 
BO.LIOpOCJlett, 06'bllCHHeT li MaCCOBoe pa3MHOJKemre liX B 1984 rop;y, BCJlep;CTBae 6YPHbIX KJlHMaUI­
'ieCKliX yCJlOBliH:. 

Masovna produkcija alga na podrucju basena Alpár . 
u doIini 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 Alpár, a takodje i 25 pojava masovne produkcije alga na tlu, "cvetanje tla" . Takodje je 20. 
maja 1984. godine zabeldio 10 "cvetanja vode" i 70 "cvetanja tla". 

Autor, uzrocnu povezanost izmedju masovne produkcije alga i kIime, izucava veé vise od 50 
godina. Utvrdio je da se masovna produkcija alga obicno javlja u vezi sa ciklonalnim depresivnim 
pojavama klime. Ukazao je na elektricitet i jonizaciju vazduha, kao uzrccnike ove pejava. Naime, 
pozna ta je cinjenica da se razlaganje serotonina (5-hidroksi-triptamin) u biljkama vr~i ped uticaj(m 
enzima monoamino-oksidaze, koji ga oksidise do indol-siréetne kiseline, cdnc sno 5-hidrc ksi-indo l-sir­
éetne kiseline. Poznata je pojava da se za vreme oluja jonski sastav vazduha cesto i znacajno menja. 
Cinjenica, da se pri poveéanoj negativnoj jonizaciji vazduha iz serotonina m oze javiti indol-siréetna 
kiselina, odnosno njegov neki derivat, del om ukazuje na zavisnost mesovne produkcije alga od 
ciklonske aktivnosti. Ova uslovljenost je narocito uocljiva u toku proleéa 1984. godine sa cestim 
olujama. I fotoperiodizam moze izazvati masovnu produkciju alga. 
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STVDIES ON THE VEGETATION DYNAMICS OF NANOCYPERION 
COMMVNITIES I. 

CHARACTERISTIC INDICATOR V ALVES AND CLASSIFICATION 
AND ORDINATION OF STAND S 

I. BAGI 

Department of Botany, Attila József University, Szeged, Hungary 

(Received September 10, 1984) 

Abstract 

The results áf vegetation dynamic studies perforrned on cenoses of Nanocyperion nature, stand­
ing close to the Cypero - Juncetum and Dichostylidi - Gnaphalietum associations can weil 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 weil as the relief-dependent 
developmeht 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 state ments of the present paper analyse the condition s 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 tak ing 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-Iasting water-covering. While the slowly changing association s have 
to be moved from their relative stability with perturbations originating from drastic 
external influence, e.g. selective exstirpation with herbicides (FEKETE-VIRÁGH 
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. 
ln 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 ofthe 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 ofthe changes should be described. 

The studied area is located in the channel ofthe Körös river, at a distance of one 
kilometre from the barrage at Békésszentandrás. 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 Körös river 
has not yet been thoroughly investigated. Studies on areas located closest to this 
region include a report on the vegetation at Tiszazug (TÍMÁR- BoDROGKÖZY 1959). 
The area section where vegetation dynamic studies have been perfonned 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, weIl 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). 
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Fig. 1. The studied area on September 6, 1982. The compIete area is 250 m2• 100 m2 of which is a 
section processed in vegetation dynamic studies. The pIotted areas are mostIy horizontai, divided 
from each other by steep berms. The probabIe cause of the reIiefs' formation is the uneven sinking 

taking pIace due to the effect of the undermining following the landsIip 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 als o 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 transformations is 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 consistentIy 
by one metre. 

Materials and Methods 

The cenologic tab1e gives the relative partial-covering of the species in percentage. The tradi­
tionai A-D values are not of acceptable accuracy from viewpoint of the further ca lculations. 
Considerable differences can be experienced in the total covering of the various reIevés, 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 
to 100 %. 

In the cluster analysis, the combination of the símilarity values calculated with the CZEKA-
NOwsKl-index was performed by weighted average method. The CZEKANOwsKl-index is: . 

2 L: min {x .. X' k} i lj J l 

S jk = - --=-- --=- --~­L: Xij+Xik 
i 

where SJk is the similarity of two - j and k-objects, stands 
xiJ and X1k are the concrete values in j and k stands referring to the adequate, i'h attribute; 

partial coverings of species. 
The ordinatíon 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" 
(HlLL 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 essentia Ily better results . Cornpared to 
other ordination techniques, it could be deterrnined 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 transforrnations and transformation-combina­
tions (GAuCH-WHITTAKER-WENTWORTH 1977). 

The methods applied in the soil proceedings were the following: the determination of the soi! 
fractions refer to the mechanic composition of the soils, perforrned by the hydrometric method. The 
binding of the soi! could be concluded by deterrnining the restrietion number of ARANY and the hy 
values. The measurings of pH and CaC03 belong to the investigations concerning chemical reaction, 
the former was perfonned wi th the use of electric pH meter, the latter by calcimetre of SCHLEIBLER. 
The humus was deterrnined 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-Dl GLÉRIA 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 fo Ilo win g asso­
ciations: 
- Cypero-Juncetum bufonii Soó et CSŰRÖS (27) 44, 
- Dichostylidi-Gnaphalietum uliginosi (Horvatié 31) Soó et TÍMÁR 47. 

Later, the coverings by the Bidentetea character-species relatively increased, as 
the consequence of which certain cenoses transformed into Bidentetea associatÍons: 
- Echinochloo-Bidentetum Soó 71, 
- Polygono-Bidentetum (FELFÖLDY 43), 
- Dichostylidi-Chenopodietum rubri (TÍMÁR 47) Soó 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 -
especiaIly 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 c1assification 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 weIl separated, and also weIl 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 cIuster 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 l, 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 main ly the consequences of 
the long-Iasting occurence of the Chenopodio-Sc1eranthea, within this the Bidentetea 
species. 

Table 1 

elV I w N Species Number ofstand: 101 02 03 04 05 06 107 08 09 10 II 12 

10 6 Cyperus fuscus 20 2 17 10 20 4 II + 17 + 58 + 
10 5 Dichostylis micheliana 36 2 43 6 38 + II + 9 + 2 + 
9 5 Gnaphalium uliginosum 8 5 5 17 6 9 8 + 3 + l 5 
6 5 Rumex stenophyllus 4 21 2 7 217 l 4 4 2 
9 6 Veronica anagallis-aquatica 2 3 l + + 3 2 
7 5 Potentilla supina 5 2 4 l 2 
9 6 Polygonum hydropiper 8 + 6 

---
8 4 Rorippa sylvestris 4 9 4 22 5 34 8 3 910 6 1 
7 6 Plantdgo major 8 9 9 3 10 9 4 6 9 10 17 4 
9 6 Echinochloa crus-galli 2 3 2 2 3 3 l 14 13 13 6 20 
2 7 Portulaca oleracea 1 + 3 2 
5 8 Amaranthus lividus + 4 + l 2 7 2 + 3 + 2 3 
5 9 Chenopodium album l + + 4 4 8 2 
7 8 Chenopodium polyspermum + 2 2 3 + 

7 9 Chenopodium rubrum 5 2 2 17 3 4 12 4 5 7 + 2 
9 7 Polygonum lapathifolium 2 + l + 3 + 15 26 3 4 + 3 
9 5 Lythrum salicaria 7 17 7 4 4 3 8 8 7 10 + 8 
8 5 Lythrum virgatum + 1 + + 3 2 4 3 
7 6 Tanacetum vulgare 4 l l 3 1 5 + 4 + 
8 5 Agrostis stolonifera + 4 1 + + 6 + 10 
9 8 Bidens tripartita l 1 + 2 l 6 + l + 15 
8 7 Xanthium italicum 2 3 + 8 6 l l 3 10 

10 6 Salix triandra (juv .) l l + + 4 4 3 + 

Total covering (%) I 20 85 20 75 60 951 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, 7+, 8+, 10+; Ranunculus scelerafus 4.1; Sonchus asper 8+,10+; Typhoides 
arundinacea 11.2, 12.5; Urtica dioica 6+, 10+; Veronica beccabunga 1.2,2.4,3 +,4+. 
ClV - Characteristic indicator value 
W - Water (Moisture) figure 
N - Nitrogen figure 

Classification according to the W-characteristic 
indicator value 

The indicator values determined by ZÓLYOMI and his co-workers serve as the 
base of c1assification (ZÓLYOMI 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 an'llysis of species groups formed after the combination of speces 
with identicll 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 weil 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: 

where Wj is the mean indicator value of the j'h stand 
W, is the indicator value of i'h species 
D'j is the weighting of the indicator value of the i'h species on the basis of the dominancy 

value 
II is the number of species 

The cenoses standing mainly of Nanocyperion elements can be well separated: 
1,3, 5, ll. 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 
wi th greater water-demand, other factors also play a role in the transformation of the 
cenoses. 

34 



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 ofthe species. The search for such a line in the ordination 
figure along which the mean indicator values as environment al 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 II th relevé is in good 
connection with the rest of the earlier stands. The early stands of lower relief and 
the II th relevé are grouped at the rather low values of the l. axis, and the 7th and 
9th 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 als o 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 ll. 
Il. 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 Windicator va lu es 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 
W-straight line from the point representing stand, can put in order along the W-straight line, which 

is the principal component 

Perfect linea rit y can not be expected from the situation of the points on the 
W-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 wen 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 als o 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 o btained with slight dispersion ; 
besides the differentation of the prominent value (SVÁB 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 

S = V'L,(X
n
-_AjB)2 = 0.34 

S 
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 fo ot-end s' 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 fault y 
indicator value of which would be responsible in itself for the lower mean values. 

Presuming that the ordination of the 9th and 10th stands was perforrned 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 stand s 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 9th and 
10th relevés are great er 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 directIy to the 1. axis, fit 
well to the drawn straight line in the CIVw-W project ion 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 (BODROGKÖZY 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 fali 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 stand s - 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 w is W mean characteristic indicator value, W projection : the 
objects' projection falling to the axis of the foot-ends of the projections perpendicular to the W. 

The exact values of both can be read from Fig. 5. . 

~ 

may als o develop within small areas. Regarding large areas, the probable cause of 
the indicator value-deviations is the adaptation due to abiotic differences, the caúse 
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
rit y, the parameters connected with the soil's economy of water supplies do not show 
essential variations. The resuIts of the studies in respect to the soil are observable on 
Table 3. 

The demonstration of the inter-, or intraspecific competition requires thorough 
studying, main ly in connection with niche segregation (FEKETE-PRÉCSÉNYI 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 mas·s of the relevés con­
sidered during the determination of the various species' - main ly Chenopodio-Scle-
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Table 3 

'" I 
Soilfraction 

'" <u 
Ö '" ..c::::-::l ::l - '" o 

I 
0..0..-. "o :>. 

CeJ~ E"""' "'~ C 
<u '" E c ;,:i '" ::Il ::l * O"'@ -< <u '" O :>. U Q'- (,) U~ ::Il~ f-;'" ~ O~ cll cll o- .J:l 

1-2 O-tO 30 35 35 1.57 7.25 3.11 0.078 1.404 54 
tO-20 25 35 40 1.44 7.38 2.81 0.078 1.684 54 
26-30 15 41 44 1.30 7.30 3.41 0.080 1.843 55 

--------- - --
7-8 O-tO 18 42 40 1.56 7.23 3.03 0.094 1.764 58 

tO-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-tO O-tO 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 

ran the a 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 fIood-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 situatÍon can als o 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 So6 (Soó 1964-
80). 

The cluster analysis according to the N-value divide s the cenoses into two groups. 
The stands l-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 II 
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 separatio n is only partly explained by the great 
similarity in covering of the various species (cp. classification according to W). 
Stand II 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 belon g to the various 
groups. 
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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 c1assification 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 ofthe perpen­
diculars falling on the N-line from the objects would give such a weH definable 
straight line on the axis in the function of the indicator values (ep. point 4). Never­
the1ess, the separation of the various groups is striking. The first group belongs to 
smaH axis-l 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 1 ph stand is found between the two mentioned groups in respect to average 
indicator value as weil as on the ordination figure. 
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Fig. 8. Connection between the N mean ind ica tor 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 weIl (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 
7th and 9th 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 pe rio d 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 the se are nitrofrequent species, main ly Bidentetea elements. 
On lower relief the proportion - increase is typical of the non-nitrofrequent, main ly 
later appearing, less hygrofrequent Nanocyperion species, the non Bidentetea species 
belonging to the Chenopodio-Scleranthea division as weIl as the species classable 
both among the Nanocyperion and Bidentetea association-groups. 
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Vegetáció dinamikai vizsgálatok N anocyperion jellegű 
növénytársulásokban I. 

A felvételek klasszifikációja és ordinációja, valamint 
a karakterisztikus indikátor értékek 

I. BAGI 

József Attila Tudományegyetem, Növénytani Tanszék, Szeged 

Nanocyperion jellegü, Cypero-Juncetum és Dichostylidi-Gnaphalietum asszociáció khoz közel 
álló cönóúsokon végzett vegetáció dinamikai vizsgálatok eredményei a karakterisztikus indikátor­
értékek segítségével jól értelmezhetők. A cönóúsokban bekövetkező szezonális változások az átlagos 
W-érték csökkenésében, valamint az N-érték térszintől függő alakulásában nyilvánulnakmeg. 
A cönózisok átlagos W-érték csökkenése a biotóp kiszáradásának a következménye, az N-értékek 
kialakulását a magasabb és az alacsonyabb térszín szukcessziójának eltérő típusa magyarázza. 

A dolgozat általánosítható megállapításai a karakterisztikus indikátorértékek alkalmazható­
ságánakJeltételeit elemzik. Az indikátorértékek alkalmazását számos részletre kiterjedő elővizsgálat­

nak kell megelőznie, viszont az indikátorértékek irodalmi adatoktól való eltérése okainak elemzése 
egyes esetekben lehetővé teszi a társulás strukturális sajátosságaira vonatkozó következtetések levo-
nását, . . . _. _ .. . 

Az indikátorérték eltérések kimutatása statis:l;tikl,ls matematikai módszerekkel, adott esetben 
reciprocal averaging ordinálási technikávallehetséges. Az eltérések okainak keresése egyes faktorok­
nak mint lehetséges okoknak kizárására irányult. 

BereTa~uoHHo ~UHaMUqeCKOe uCCJIe~OBaHue lIa~ pacTuTeLHhlMu 
c006IQeCTBaMu Nanocyperion I. 

PUÜOMbI UX KJIaCcu41IlKa~uu u op,n:IIHa~UU, a TaKJKe o~eHKU xapaKTepubIx 
UX UH~IIKaTOpOB 

narH H. 

YHHBepCHTeT HM. MOlKe<jJ A., Ka<jJe,n:pa 6oTaHHKH, Cere,n: 

Pe310Me 

Pe3yJIhTaTbI BereTarrHOHHO)lJl:HaMR'leCKHX HCCJIe,n:oBaHRI1 Ha,n: Nanocyperion: Cypero­
Juncetum H Dichostylidi-Gnaphalietum CTaHoBlITClI XOpOillO nOHlITHbIMH npH orreHKe HX 
xapaKTepHbIX HH)IJl:KaTopoB. 

Ce30HHble H3MeHeHHlI B C006rrreCTBax COKparrreHlle cpe,n:Hel1 W-rreHbI, a TaKlKe M-rreHbI, 
3aBHClIT OT <jJopMHpOBaHHlI peJIbe<jJa. 

CHHlKeHHe cpe,n:HeH W-rreHbI B coo6rrreCTBax lIBJIlIeTClI npli'lliHoil: BbICbIxaHllll 6HoTona, npR­
'leM o6pa30Ba!l.lle M-rreHoB HaXO)lJl:TClIB 3aBRCHMoCTH OT cyKIIeccHH Ha 60nee HH3KOM R BbICOKOM 
penbecjJe. _ 

B OC,IOBHQM pa60Ta aHanH3HpyeT OCHOBHble yCJIOBHlI B03MOlKHOCTeH HCnOJIb30BaHHlI xapaK­
TepHbIX HH)IJl:KaTopo'B. 
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Ispitivanje dinamike vegetacije sa karakteristikama 
Nanocyperion zajednice I 

Klasifikacija i ordinacija uzoraka kao i vrednosti karakteristicnih 
indikatora 

BAGI I. 

Katedra za botaniku Univerziteta "József Attila", Szeged 

Abstrakt 

Rezultati ispitivanja dinamike vegetacije Cypero-Juncetum i Dichostylidi-Gnaphalietum. asoci­
jacija sa bliskim karakteristikarna Nanocyperion zajednici, moguée je uspe~no vrednovati pomoéu 
karakteristicnih 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 isu~ivanja biotopa. N vrednosti su uslovljene tipovima sukcesija na razlicitim nivoima. 

U radu se analiziraju uslovi primenljivosti uop~tenih konstatacija karakteristicnih indikatora. 
Analiza uzoraka odstupanja vrednosti indikatora u odnosu na podatke iz literature, u izvesnim 
slucajevima omoguéuje dono~enje pretpostavki o strukturalnim osobenostima zajednica. Prikaz 
odstupanja vrednosti indikatora matematicko-statistickim metodama je u datom slucaju bio mogué 
ordinacionim "reciprocal averaging" tehnickim postupkom. Traganje za uzrocima odstupanja je 
usmereno ka elimisanju pojedinih faktora, kao moguéih uzroi'l1i1ca. 
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PHYTOCENOLOGY OF WOLFFIETUM ARRIllZAE MIYAW. ET J. 
Tx. 60. ELEMENT CONTENT OF ITS SPECIES COMPONENTS AS 

WELL AS SEDIMENT-AND WATER SAMPLES 
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Abstract 

At the Hungarian lowlands, at one of the backwaters of the Alpár 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 content s 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 WoljJia arrhiza 
(water grits) as weil as of the species still occurring at this site in relatively large masses - as the 
Ceratophyllum demersum, Potamogetol1 crispus and Stratiates 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 wi th statistical methods, the element contents of the sediment­
water and plant samples were weil separable. The mechanism of element-uptale of the certain species 
and possibly their element-selectivity were weil 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 process es between sedi­
ment-, water- and vegetation have hardly bee n dealt with; the literary background 
is scan ty 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 deve'lopment or expansion (spread) of various communities? 
The element content analysis of the phytomass of the suspended and submerse 
species found in the W olffietum arrhizae community, as weIl as of the backwater's 
sediment and water can be regarded as a preliminary step in respect to the process ing 
as such of the associations of the Tisza-vaIley belon gin g to the Lemnetea and Pota­
mogetonetea cIasses, and their smaIler units. 

Its cenological relations, place in the cenosystematic order is as foIlows: 
Lemno-Potamea Soó 68. 
Hydrochari-Lemnetea OBERD. 67. 
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Hydrocharietalia RŰBEL 33. 
Lemnion minoris W. KOCH et Tx ex OBERD. 57. 
Wolffietum arrhizae MIYAW et J. Tx. 60. 

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

Materials and Methods 

!ts cenological and the elements' seasona! studies were started in the years 1983-84 in Alpár 
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 tili 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 (SZÉKELY 1964). The study of the sediment's physical 
state was characterized by the restriction number of ARANY. The measurements concerning chemical 
reaction were perforrned 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 W olffietum arrhizae it 
could be observed that the stand on the surface of the backwater, which could be 
considered as typical, c10sed at the beginning of June. Besides the W olffia 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 c1ear 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 welI dis­
tinguishable. In the Autumn aspect a vast decrease in the individual number of the 
Ceratophyllum, Potamogeton and Stratiotes species was detectable since the sp read­
ing of the W olffia- Lemna and Spirodela species in thick layer on the water surf ace 
created unfavourable light condition s for the submerse plants living in the lower 
water layer. 

Environmental biological relation s 

On the basis of the environment al biological relations of the backwater channel 
it could be determined that the rather high restrietion 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 dynainic of the bottom could be regarded 
as turning into solonchak. The sodium salt s - searching for their origin regarding 
accumulation in the sediment - presumably carne 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). 

Sedil1len t 
sal1lple: 
r. (VII. 14.) 

II. (lX. 6.) 
nr. (X. 16.) 

Water 
sal1lple: 
r. (VII. 14.) 

II. (X. 16.) 

Table 1 

Restriction 
-------~%70-------- no. of 

ARANY 

HUl1lus Total salts 

4,13 
4,21 
4,54 

0,14 
0,14 
0,16 

93 
94 
93 

pH 

6,22 
6,32 
7,11 

7,62 
8,25 

The analysis of the eleme nt content of the sediment - water and plant samples 
was carried out with radiographic fluorescence spectrophotometric method (RFS) from 
simultaneous1y 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. 
x 10' 

xlO 

3,480'10 
INU5380 

ca 
0,695 

19001. 

5682 ld571 

Si p S Cl 

xl 

5,35 
39679 

Fo 

1 

10 12 

1588 

11. 16 KoV 
RFA spektrum 

Fig. 1. RFS analysis of the sedil1lent sample of Wolffietum arrhizae community. The percen tal 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 RFS al/alysis of the sediment-, water- and plont samples of the 
Wolffietum arrhizae communitv 

K Ca Mn 

Potamogeton crispus (1) 2,1205 3,310 1,500 
Wolffia arrhiza (2) 2,105 3,385 2,050 
Sediment sample (3) 0,695 3,480 1,020 
Stratiotes aloides (4) 3,540 3,380 1,340 
Ceratophyllum demersum (5) 2,280 3,420 1,830 
Water sample I. (VII. 14.) (6) 0,755 8,025 0,830 
Water sample II. (X. 16.) (7) 0,721 8,035 1,020 

A 

INT. 
xm3 

8,035". 
INII50206 

ca 

0,721 2889 
~0'7.I4. 

18696 Sr 
c:'~ 

Fe~ 

6 10 12 V. 16 18 KeV 
RFA spektrum 

B 

INT. 
xlo' 

8,025", 
INI. 150181 

ca 
~ .10.1i. 

'51f!l4 
Cl 

2 6 
RFA spektrum 

Fe % 

0,742 
1,015 
5,350 
0,357 
0,695 
0,085 
0,005 

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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INT. 
xl0J 

INT 

x103 

INT. 
x10' 

A 

xlO 

B 

2,1205 3,310'10 
54087 62793 

K Ca 

IN110200 
xl0 3155 
1893 

AISi p 

c 

2 

C~, j, 

1,830'10 
INT .• 4968 0.695 

Mn 4935 
Fe 

6 

0,742 
5252 

Fe 

2,OSD 1.015 
6103 67080 

Mn Fe 

10 12 

10 12 

2fiJl 

14 KeV 
RFA spektrum 

3002 

KeV 
RFA spektrum 

14 KeV 
RFA spektrum 
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INl 
x103 

xlO 

2 

D 

3,540 ' I, 
INwa123 

K 

6 8 10 12 14 KeV 
RFA spektrum 

Fig. 3. RFS analysis of the plants Ceratophyllum demersum (A), Wo/ffia 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 %) arnount 
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 oftitanium 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 arnount 
in the sediment (Fig. l). 

The seasonal changes of the element content of water sam pl es 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
creasecould be observed in the case ofKand Fe, while decrease in valuecould 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. 21A, B.) 

The summarizing resuIts 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 W olffietum arrhizae community's species was perforrned in the case of the Pota­
mogeton crispus, Ceratophyllum demersum, W olffia arrhiza and the Stratiotes a/oides. 

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 arnount 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 \\:as 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, als o Potamogeton species. During the course of the analysis 
of element content s of the Stratiotes aloides the great accumulation of potassium 
was striking (3,54 %), while the Fe and Mn values were the lowest here from alI 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
pre'ssed the uptake of iron, calcium and chlorine. The correlation between the element 
content s 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 
(FELFÖLDY 1979, HUTCHINSON 1975). The evaluation ot: the relationships between 
these were perforrned 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 content s 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 (l), 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), welI supporting the assumption that the 
element transport ofthe 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 
se st to each other. Regarding its similarity valus, the Stratiotes aloides (4) was smalle-

S 
0,5 

0,6 

0,8 

0,9 

1,0 

E, 

r l 
5 

I 
I r-'--1 

2 4 3 6 7 

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

l. - Potamogeton crispus 
2. - Wolffia arrhiza 
3. - Sediment 
4. - Stratiotes aloides 
5. - Ceratuphyllum demersum 
6. - Water sample I. 
7. - 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 den dog ram the mechanism of 
element uptake, and perhaps the element selectivity of the different plant species 
can weIl be separated within a cenosis (Fig. 4). 
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A Wolffietum arrhizae Miyaw et J. Tx. 60. fitocönológiája, 
fajkomponenseinek, valamint üledék- és vÍzmintáinak elemtartalma 

SZALMA E. és BODROGKÖZY Gy. 

Juhász Gy. Tanárképző Főiskola Biológia Tanszék, Szeged 
József A. Tud. Egyetem Növénytani Tanszék, Szeged 

Kivonat 

A Wolffietum arrhizae társulás cönológiai és elemek szezonális vizsgálatait 1983-84. évben 
végeztük Bokros község határán elterülő holtágban. Az üledék- és vÍzminták elemtartalmának vizs­
gálatán túl a társulás karakterfajának Wolffia arrhiza (vizidara), és ezen a termőhelyen előforduló 

fajok, mint a Ceratophyllum demersum, Potamogetol1 crispus és Stratiotes aloides elemtartalmának 
vizsgálatát végeztük el energia diszperzÍv röntgenfluoreszcencia spektrofotometriás (RFS) eljárással. 
A növényminták elemtartalmának analízise során megállapítható volt, hogya Fe-Mn elemek között 
erősen pozitív korreláció, (r=0,867), míg gyengén pozitív korreláció volt kimutatható Ca-K 
elemek között, (r = 0,168). A növények a környezetből a kálciumot, mangánt és stronciumot ~ kku­
mulálják, míg a vas, káliu~ és klór felvételét visszaszorítják. Statisztikai módszerrel elemez"e az 
eredményeket, az üledék-, víz és növényminta elemtartalma egymástól jól elkülöníthető . Egy dinó­
zison belül az egyes fajok elemfelvételi mechanizmusa, esetleg elemszelek-tivitása az analízis sórán 
kimutatható volt. 
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~HTOl(eHOJlOrHII CO.l(ep~mHHe 3JleMeHTOB BH.l(OBbIX KOMDOHeHTOB, 
nO.l(OHKOB, a TaKjKe BO.l(HbIX 06pa31(OB Wolffietum arrhizae Miyaw. et J. Tx. 60. 

CaJtMa 3., Eo.n:porKe3H .n:. 
IIe.1UlHcTHTyT HM. IOrac .n:., Ka$e.n:pa 6HOJtorHH, Cere.n: 

YmiBepCHTeT HM. J!J:OlKe$ A., Ka$e.n:pa 60TaHHKH, Cere.n: 

PeJIOMe 

vl3y'leHHe paCTlUeJIbHbIX coo6mecTB H ce30HHbIX :meMeRTOB Wolffietum arrhizae 6bIJIH 
npOBe.n:eHbI B 1983-84 ro.n:ax B CTapHIle peKH THCbI B6J1H3H ceJla EOKpom. KpOMe H3y'leHIDI no.n:OHIm 
H BH.n:OBoro COCTaBa BO.n:HbIX paCTeHHH 6blJIO npOBe.n:eHO TaKlKe H3y'leHHe COCTaBa aCCOI.\Harum 
Wolffia arrhiza, a TaKlKe .n:pyrHe npOH3paCTaJOII.\He 3.n:ecb paCTeHH5I: Ceratophyllum demersum, 
Potomageton crispus,. Stratiotes a/oides VIccJte.n:OBaHHlI npOBO.ll:Hm! npH nOMOII.\H .lI:Hcnep­
CHOHHOi'í :3HeprHH, peHTreHo$JtJOopeCI.\eHI.\HH H cneKTpo$OTOMeTpH'IeCKOrO MeTo.n:a (RFS). IIpH 
aHaJtH3e paCTHTeJlbHb1x. 3JleMeHTOB yCTaHOBJleHO, '1TO MelK.n:y 3JleMeHTaMH Fe--MH cymecTByeT 
3Ha'IHTenbHa51 KOppeJl5lI.\H5I (P = 0,867), 60Jtee CHHlKeHHall nOJHTHBHa51 KOppeJllll\H5I B03In!KaeT 
MelK.n:y Ca- K 3neMeHTaMH (P=0.168). PaCTeHH5I aKKyMyJtHpyJOT H3 OKpYlKaJOmei'í cpe.n:bI KaJIHfi, 
MaRraH H CTPOHIlHit, npH'IeM aKKyMyJllll\H5I lKene3a, KaJlbI.\HlI KaMHIUeJIh51 KaJlHX. 

AHaJ1H3Hpy51 CTaTHCTH'IecKHM MeTo.n:OM nOJty'leHHble pe3yJIbTaTbI npHXO.ll:HM K BbJBo.n:aM, '1TO 
co.n:eplKaHHe 3JleMeHTOB no.n:ORKa, BO.n:bI H paCTeHHH OT ce651.n:arreKo OT.n:eJt5lJOTC5I. BHYTpH paCTHTeJIb 
co.n:eplKaHHe 3JleMeHTOB no.n:OHKa, BOJJ:bI H pacTeHJtil: OT ce651 .n:aneKO OT.n:eJl5lJOTC5I. BHyTpH paCTH­
TeJlhHbIX coo6mecTB npll. aHaJIIl.3e xopomo OCBemaeTC5I MexaHH3M npneMa 3JleMeHTOB OT.n:eJlhHhIX 
BIl..n:OB, nOlKanYH TaKlKe CeJleKUHOHHOCTH 3neMeHToB. 

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

SZALMA E. i BODROGKÖZY Gy. 

Katedra za biologiju Vise pedagoske skole "Juhász Gyula", Szeged 
Katedra za botaniku Univerziteta "József Attila", Szeged 

Abstrakt 

Ispitivanja cenotickih odnosa i prisustva elemenata u zajednici Wolffietum arrhizae, vrsena 
su u sezonskom aspektu u toku 1983-84. godine, u mrtvaji na podrucju sela Bokros. Pored utvr­
djivanja prisustva elemenata u uzorcima sedimenata i vode ispitivane zajednice, analiza je izvrsena 
i na karakteristicnoj vrsti ove zajednice Wolffia arrhiza. kao i na ovom biotopu prisutnim vrstama: 
Ceratophyllum demersum. Potamogeton crispus i Stratiotes aloides. rentgenfluorescentno-spektro­
fotom~trijskom metodom, na bazi disperzije energije. Na osnovu analize uzoraka sadriine elemenata 
u biljkama, utvrdjeno je, da je izmedju elemenata Fe-Mn pozitivna korelacija jaka (r=0,867). 
I izmedju elemenata Ca-K se javlja jos slaba pozitivna korelacija (r=0,168). Biljke iz sreidin 
akumuliraju Ca, Mn i St, dok primanje Fe, K, i Cl potiskuju. Sadriaji elemenata, uzorkovanh iz 
sedimenata. vode i biljaka, jasno se odvajaju pri statistickoj analizi. Pri analizi utvrdjenje mehanizam 
selektivnog primanja elemenata od strane pojedinih vrsta date biocenoze. 
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Abstract 

From the grazing- and treading-tolerant semi-ruderal Plantaginetea grasslands, the cIarifica­
tion of the composition and hydroecological relations of the Agropyro-Rumicion pasture communities 
exposed to periodical inundations was firstIy the objective, at the area and environs of the prospective 
four thousand hectares large Tisza-Alpár Storage Tank beJonging to the central region of the Hun­
garian Tisza-vaIley. During the course of this the species components of 7 associations: Rumici­
Alopecuretum ge'1iculati, Rorippo sylvestri-Agrostetum, Trifolio fragiferi-Agrostetum stoloniferae, 
Lolio-Potentilletum anserinae, Lolio-Alopecuretum pratensis, Rorrippo austriacae-Agropyretum and 
the Lolio-Festucetum pseudovinae as weIl as their units within association were cIassed among 
24 subgroups within 8 hydroecological categories, taking their soilecological relations into conside­
ration. Their diagrams drawn on the basis of thúr total covering quota are suitabJe for revealing 
the relationships. Possibility was also present for comparison wi th 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 
bee n the scenes of phytocenological, synecological studies throughout Europe: 
TÜXEN und PREISING (1942, 1950), TüxEN (1950, 1970), OBERDORFER (1954), ELLEN­
BERG (1963), GUTTE (1966), SISSINGH (1969), MŰLLER und GÖRS (1969), PHILIPPI 
(1971), EHRENDORFER (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 alI over Europe (MÜLLER 1961, ELLENBERG 1963, KRIPPELOVA 
1969, MARKOVIé 1969, 1973, 1978). 

In the Hungarian relation FELFÖLDY (1942) excelled in the comparative succes­
sion analysis of the humid-soiled grasses at the Great Hungarian Plain: Debrecen 
and Transdanubia, resp.: Mór, Tihany; UBRIZSY (1950), mainly the river-bed grass es 
at the Körös regions. From territories falling c10ser to the area studied by us, the 
reports of RAPAICS (1927) from the Maros-Tisza and Körös valIeys are of value for 
us. Later on reports were published by UJVÁROSI (1940), TÍMÁR (1947, 1950), TÍMÁR 
and BODROGKÖZY (1959), in the recent years by BODROGKÖZY (1982) from the Már­
tély Environmental Protection Area alongside the Tisza river, by BAGI and BODROG­
KÖZY (1984) and BAGI (1985)from the Körös-valIey. In respecttothe Danube basin, the 
relevant results of KÁRPÁTI- V. KÁRPÁTI (1963,1965) gave good comparative ground. 
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The present studies expanded to the Tiszaalpár-basin located North to Csongrád, 
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 Alpár Storage Tank, receiving about 150 million m3 of water. 
The infiow of the Danube-Tisza main can al is also planned here, which will con side r­
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 belon gs to the Kiskunság National Park, and is given variety by fenwoods, 
marsh-meadows and plough lands. However, the middie, Tiszaalpár 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 oftemporary character, 
the Basin serve d as a relief waterreservoir on occasions of critically high water level. 
Complex studies on the area's eco system s 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 Mártély Environment Protection Area 
of the Tisza. Reports on the study results in this regard appeared in Volume XVII. 
(1982) ofthe Tisci a. 

Materials and Methods 

During the course of the biogeocenological studies at the Tiszaalpár Basin and its environs, 
investigations were conducted between 1982-1984 on the semi-ruderal communities recruited from 
species components weIl enduring treading and grazing, exposed to periodical inundations by the 
river; thus covered by water for longer-shorter periods. The main tas k was the clarification of the 
cenological-, soil and hydroecological relations, resp., of their phytocenoses found at this area. 
Jn 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 Soó as weIl as the "W" value 
determined by ZÓLYOMI 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 wi th the physical and chemical composition of their soil, the soil 
profile explorations and laboratory analyses of the various associations were continued at the Tisza­
alpár 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/dm3 soil could 
also be concIuded 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 
weIl as the amou nt of CaC0 3 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 middie section of the Tisza-valley, compiled on the basis of 
the Soó-system: 

AGROPYRO-RUMICION NORDH. 40. 

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

(Syn.: Ranunculus repens - Alopecurus geniclllatus ass. Tx. 37 
Rumex crispus - Alopecurus geniculatus ass. Tx. (37) 50 
Alopecuretum aequa lis Soó 47) 

- - alopecuretosumgeniculati(typicum) 
- - echinochloetosum 
- - agrostetosum stoloniferae 

2. Rorippo sylvestris - Agrostetum stoloniferae (MoOR 58) OBERD. et 
TH. MÜLL.61 

(Syn.: Rarippo (sylvestris) - Agrostetllm albae (MOOR. 58) OBERD. et TH MÜLL. 61) 

- - agrostetosum stoloniferae 
- - rorippetosum sylvestris (typicum) 
- - - Menthapulegiumfac. 

3. Trifolio fragiferi - Agrostetum stoloniferae MARK. 73 

(Syn. : Trifolio - Agrostetum stoloniferae MARK. 73) 

- - potentilletosum anserinae 
- - - Heleochloa schoenoides fac. 
- - agrostetosum stoloniferae 
- - trifolietosumfragiferi (typicum) MARK. 73 
- - trifolietosum repentis 

4. Lolio - Potentilletum anserinae KNAPP 46 

(Syn.: Potentilla anserina ass. RAPCS . 27 
Potentilletum anserinae FELF. 42 
Juncus bu/onius - Potentilla anserina ass. FELF. 42 
Lolietum perennis plantaginosum VBR. 49) 

- - potentilletosum anserinae 
- - trifolietosumfragiferi 
- - lolietosum (typicum) 
- - poetosum angustifoliae 

5. Lolio - Alopecuretum pratensis BODRK. 62 

(Syn. : Alopecuretum pratensis) 
- - agrostetosum stoloniferae 
- - plantaginetosum lanceolati 
- - - Plan tago major fac. 
- - lolietosum perennis (typicum) 
- - cynodonetosum 
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6. Rorippo austriaeae - Agropyretum repentis (TIM. 46) Tx. 50 

- - agrostetosum stoloniferae 
- - heleochloetosum alopecuroidis 
- - rorippetosum austriacae 

7. Lolio - Festucetum pseudovinae nom. nov. 

- - lolietosum perennis 
- - p/antaginetosum /anceo/ati 
- - festucetosum pseudovinae 

Characteristics, biogeocenological and hydroecological 
relations of the studied pasture communities 

l. Rumici - A/opecuretum genicu/ati Tx. (37) 50 

Occurence. It is of zon al appearance at the deeper reaches alongside the river 
and backwater at the Tiszaalpár 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 Hood 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. KÁRPÁTI and VERA KÁRPÁTI (1963) 
and as can be conc1uded from the description of the stands found along the Sava i'1 
Yugoslavia (MARKovré 1978). 

1.1. Ru. - A. g. a/o pecuret osum genicu/ati (typicum) 
The species forms the cenogeni systematic unit within this association at the basin­

-like dips fiIled 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. !ts stands 
are somewhat similar to the grass stands of the so-caIled saved Hood solonetz irri­
gation ground dips found farth erat the Tisza-valley; for the A/opecurus genicu/atus 
of dominant character als o endures weIl the pre sen ce 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 st%nifera became of more significant covering 
quota. The Rorippa sylvestris which too, can be regarded as Agropyro-Rumicion 
species, also increased, practicaIly 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 sy/vestris 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. echinochloetosum 
This appeared under similar ecological conditions as were for the development 

ofthe 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 graz ing cattle herds. In the cracks of the broken up grass cover cut by the 
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treads Nanocyperion as weIl as Bidention species als o multiplied besides the Echi­
noch/oa crus-galli of wide ecological adaptability. 

Differential species 
Gnaphalium uliginosum, E/eocharis acicu/aris, Bidens tripartita, Potentilla supina. 
Hydroecology 
Compared to the general view of the Rumici-A/opecuretum 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 st%niferae 
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 vu/pinae and the Agrostio-A/opecuretum, 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 vu/pina, Gratio/a officinalis, A/opecurus pratensis 
Hydroecology 
The helo-hygrophyton continue to be the dominant species. The A/opecurus 

genicu/atus and the Gratio/a 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 Middie 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 c1aiming almost the same moisture de­
mands (Fig. 3). 

Soil ecology 
Concerning its physical composition its siltable fraction reached 65 per cent, 

th us it can be regárded as considerably hard irrigation-like meadow so il. Its mois­
ture supply is favourable. In the Spring aspect 0,45 l water content per dm3 soil was 
measurable in the root zone. The water seepage int o 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 soH profile of the Ru.-Al. agrostetosum 
on May 20, 1980 at the limits of the village Bokros 

2. Rorippo sylvestris - Agrostetum stoloniferae 
(MOOR 58) OBERD. et MÜLL. 61 

If we wish to get an overall view of the zonation system and succesion course 
of the Agropyro-Rumicion at the Middie Tisza-valley, then its pasture communities 
form the II. zone. It most frequently deve10ped near the banks of the backwaters 
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Table 1. Rumici - Alopecuretum geniculati 
1. alopecuretosum geniculati (typicum) 2. echinochloetosum 3. agrostetosum stoloniferae 

F 

5 
4-5 

4-5 

3-4 
4-5 
3-4 

4 
4-5 

4 
4-5 

4 

3 
3-4 

5 
4-7 
3-4 

3-4 
4 

3-4 
4-5 
4-5 

3-4 

2-3 
2-4 

3 
2-3 

3 
4-5 

w 

11 

10 

9 
10 
8 
9 

10 

9 

2 

8 
9 
7 

9 

7 
8 

8 
8 
8 

9 

7 

8 
5 

8 

Subassociation : 

Hydato -helophyta: 
hhel 

Oenanthe aquatica (Phragmitetea) 
Glyceria fiuitans ssp. poz/ormis (Beckmannion) 

Helophyton: 
he 1 

Rorippa amphibia (Phragmitetea) 
Helo-hygrophyta: 

Mgl 
Gnaphalium uliginoswn (Nanocyperion) 
Eleocharis acicularis (Nanocyperion) 
Lysimachia nummularia (Molinio-J uncetea) 
Carex vulpina (Molinio-Juncetea) 
Eleocharis palustris (Molinio-Juncetea) 

hhg 2 
Alopecurus geniculatus (Puccinellietalia) 
Elatine triandra (Nanocyperion) 
Gratiola officinalis (Molinietalia) 

hhg 3 · 
Agrostis stolonz/era (Agr.-Rumicion) 
Bidens tripartita (Bidentetea) 
Potentilla supina (Nanocyperetalia) 
Epilobium tetragonum (Alopecurion pratensis) 
Ecmnochloa crus-galli (Chenopodio-Scleranthea) 

Hygrophyta: 
hg 1 

Carex hir ta (Molinio-Arrhenatherea) 
Mentha pulegium (Agropyro-Rumicion) 

hg 2 
Rorippa sylvestris (Agropyro-Rumicion) 
Ranunculus repens (Molinio-Arrhenatherea) 
Ranunculus sardous (Agropyro-Rumicion) 

hg 3 
Polygonum hydropiper (Bidentetea) 

Hygro -mesophyta: 
hgml 

Plantago major ssp. intermedia (Plantaginetea) 
Cerastium dubium (Festuco-Puccinellietea) 
Alopecurus pratensis (Molinio-Arrhenatherea) 
Rumex crispus (Agropyro-Rumicion) 

hgm 2,3 
Xanthlum italicum (Bidentetea) 
Rorippa austriaca (Agropyro-Rumicion) 

Mesophyta: 
ml 

O 5 Tn/olium repens (Molinio-Arrhenatherea) 
O 4 Lotus corniculatus (Molinio-Arrhenatherea) 

3-4 6 lnula britannica (Plantaginetea) 
Symbols (Table 1-7): D value 

2 3 

---
----
-----

.......... 0,5-1 % 
1-5% 

_5-15% 
_15-25% 

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

Comparing the results of KÁRPÁTI et al. (Figs. 6 ana 7) from the Middle-Danu­
be and MARKOVI6, resp., from the Yugoslavian Sava-valley with the results from 
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the pastures at the Middle Tisza-vaHey, many similarities are demonstrable (Fig. 8.) 
At our area in the Tiszaalpár 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 st%nifera and the Rorippa 
sy/vestris subassociations as weH as the Mentha pulegium facies. Apart from their 
divergence of species composition these can als o weIl be separated in respect to their 
site relations. 

As a general hydroecological characteristic, it could als o be determined that the 
pasture stands of the Danube- and SavavaHeys as weH as alongside the Tisza river, 
aH belonged to the helo-hydrophyton category. Nevertheless, while the culmination 
point of the curves for the Rumici-A/opecuretum 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 MARKOVlé (Fig. 7). 
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subassociations found at the Savavalley 

64 



60 

L. 

~ 50 .... 
o -
~40 
GJ 
c: 
o 
0-
E 

S 30 -o 
III 
c: 
o 
~ 20 
.o 
.C:: -c: 
o 
.... 10 

:E 
o -

L. 

~ 2 
E 
:J 
c: 

III 

.~ 4 
GJ 
o­
III 

6 

% 

o 

. 

/0 0/0\ (\ 0_ o...... _0 'o' °\0 0_0,0 _o 

123 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
hhe he hhg hg hgm m mx ax 

.-1\-. jl j r-o 
~ 

\. \-0 {\ \. 
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2.1. R.s.-A.s. agrostetosum 
Occurence 
This species deve10ped 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 l. column of 

Table 2 is segregated by the following species: Butomus umbellatus, Alisma lanceola­
tum, Eleocharis pa/ustris. 

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 deve10ped from various Magnocaricion association s 
prior to the water regulation of the Basin, as the consequence of devastating effects. 
Accordingly, the Carex me/anostachya 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 weH as the Agrostion 
representative Agrostis st%nifera and the Rorippa sy/vestris. 
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From the hygrophyton components the Potentilla reptans playing leading role 
is more significant not only here, but als o 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 syhestris (typicum) 
Occurence 
This species occupied the 2. zone within the association's area of spreading. It 

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

Cenological relation s 
From cenosystematic viewpoint the Agropyro-Rumicion elements are dominant, 

beside which the Molinio-Arrhenatherea, Molinietalia species had greater signi­
ficance. 

Differential species 
Trifoliumfragiferum, Rorippa austriaca, R. austriaca x syhestris 
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 alI the hgml species obtained role. In the zone having 
habitat somewhat drier than the 2.1., however, certain mesophytons als o carne int o 
prominence besides some hgm3 species, like the Rorippa austriaca, Polygonum lapat­
hifolium (Table 2/2). 

2.2. - - Mentha pulegium facie s 
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 MARKovré. 

Table 2. Rorippo sylvestris - Agrostetum stolonijerae 
1. agrostetosum stolomferae, 2. rorippetosum sylvestris (typicum), 3. Mentha pulegiumjac 

F I W I Subassociation : 2 3 

Hydato-helophyta: 
hhe 3 

5 10 Butomus umbellatus (Phragmitetea) 
5 10 Alisma lanceolatum (Phragmitetea) 

4-5 10 fris pseudacorus (Phragmitetea) 
Helophyton: 

he l 
4-5 10 Rorippa amphibia (Phragmitetea) 

Helo-hygrophyta: 
hhg l 

4-5 10 Eleocharis palustris (Molinio-Juncetea) 
3--4 8 Lysimachla nummularia (Molinio-Juncetea) 

hhg2 
4 Carex melanostachya (Caricion gracilis) 

4-5 7 Potentilla anserina (Plantaginetea) 1

_-

._------ -----
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F W 

3 8 
3-4 9 

4 7 

3-4 
4 8 
3 

3-4 6 
4-5 8 
3-4 9 

Subassociation : 

hhg 3 
Agrostis stolonifera (Molinio-Arrhenatherea) 
Bidens tripartita (Bidentetea) 
Leucojum aestivum (Salieion albae) 

Hygrophyta: 
hg 1,2 

Rorippa -sylvestris (Agrostion) 
Mentha pulegium (Agropyro-Rumicion) 
Rumex obtusifolius ssp. transiens (Calystegion) 
Potentilla reptans (Molinio-Arrhenatherea) 
Ranunculus sardous (Agropyro-Rumicion) 
Echinochloa crus-galli (Chenopodio-Scleranthea) 

Hygro-meso.phyta: 
hgm l 

2 3 

---
------------

3-5 8 Polygonum amphibium var. terrestris (Agropyro-Rumicion) ___ _ 
3 8 Alopecurus pratensis (Molinio-Arrhenatherea) _______ . ___ __ _ _ 

3-4 7 
3-4 8 

4-5 8 
4-5 8 
3-4 9 

2-3 5 
3-4 6 

Trzfolium f ragiferum (Festuco-Puccinellietalia) 
Galega officinalis (Molinietalia) 

hgm 3 
Rorippa austriaca (Agropyro-Rumicion) 
Rorippa austriaca x sylvestris (Agropyro-Rumucion) 
Polygonum lapathifolium (Bidentetalia) 

Mesophyta: 
ml 

Taraxacum officinale (Molinio-Arrhenatherea) 
[nula 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 fiHed by the expansion of the 
Inula britannica and the Taraxacum officinale ml 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 Tiszaalpár Basin in the case of varying soi! 
conditions from fiat meadow ground to irrigation-like meadow grounds, but on 
identical biogenic effect. TilI now it was mostly known from the Sava-vaHey (MAR­
KOVlé 1978) (Fig. 12), it is offrequent occurrence at the Hungarian Tisza-valley, too. 
At our area, we were successful in clarifying both its cenological as weH as environ­
mental biological relations. By means of analysing its pasture stands weH 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 havirig high siltable fraction. Its expansion was the most 
frequent at the fresh grounds of the Tisza fiood-plain's basin-like dips eroded by 
inundations. 

Cenological relations 
Mostly Agropyro-Rumicion and Molinio-Arrhenatherea species, resp., are 

dominating. Examples for the forrner are the Potentilla anserina and the Trifo/iumfra­
giferum; and the Carex hirta, Potentilla reptans, Trifo/ium repens for the latter. 
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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 Potentilia anserina and the hhg3 
Agrostis stolonifera. However, from the viewpoint of both species number and cove­
ring quota, those belonging to the hygrophyton category carne 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 weH 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 Trijolio-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 
SimilarIy 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 Alpár. Their marsh-ground has turned int o fiat meadow ground 
through the oxidation of rapid course. Their organic matter content in the A-level 
has reached 6 % even nowadays. Although the sodium salt s 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 relation s 
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 tha se reported in the case of 3.1. Accordingly, the total covering 
quota of the helohygrophyton species, main ly the high percental value of the hhg3 
Agrostis st%nifera 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 
lead ing 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 Tr.-Agr. drawn on the basis of 
their data from the Middie 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. trifolietosumfragiferi (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 print s of the animals doing harm in its confined stands were rapidly 
covered up by the expansion of the Agrostis. 

Differential species: Rumex crispus, Daucus caro ta, Plan tago 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 als o 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 stolomferae 

4. trzfolietosumfragzferi (typicum) 5. trzfolietosum repentis 

F W S u bassociation i . 1 2 3 4 5 

Hydato-he1ophyton: 
hh 3 

4-5 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 : 

7 
hhg 1.2 

4-5 Potentilla anserina (Agropyro-Rumicion -2-4 Heleochloa schoenoides (Cyperio-Sper-
gularion) - -4 8 Juncus atratlls (Molinietalia) -... _- ----- -----

8 
hhg 3 

3 Agrostis stolonifera (Agropyro-Rumi-
eion) --- - -4 8 Lythrllm virgatllm (Alopecurion pra-

3-4 9 
tensis) 

Bidens tripartita (Bidentetea) - -- ---_ ..... 
Hygrophyta: 

7 
hg 1 

3-4 Carex hirta (Molinio-Arrhenatherea) -2-3 LotIls tenuis (Festuco-Puceinellietea) -------4 8 Mentha pulegium (Agropyro-Rumieion) - ---
6 

hg 2 
3-4 Potentilla reptans (Molinio-Arrhenat-

herea) -- -------4- 5 8 Ranunculus repens (Molinio-Arrhenat-

3-4 5 
herea) 

Sonchlls arvensis ssp. llliginomus 
(Calystegion) ------

4 
hg 3 

2-4 Vicia cracca (Molinio-Arrhenatherea) 
Hygro-mesophyta: 

7 
hgm 1 

3-4 Trifolillmfragiferum (Agropyro-Rumi-
eion) ---- -2-3 7 Plantago major ssp. intermedia (Plan-
taginetalia) 

3 
hgm 2.3 

Xánthium italicum (Bidentetalia) -3 8 Alopecllrlls pratensis (Molinio-Arrhe-

6 
natherea) 

------- --- - -3-4 Prunella vlllgaris (Plantaginetea) 
2-3 5 Rumex crisplls (Agropyro-Rumieion) 

Mesophyta: 

O 5 
ml 

Trifolium repens (Molinio-Arrhenat-
herea) -----.-----._-- - - --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 Su bassociation 2 3 4 5 

2-3 5 Centaurium erythraea (Molinio-Arrhe-
natherea) 

~ ~~ ..... _.- ...... -----

m 2,3 
2-3 Lolium perenne (Plantaginetea) ----O 6 Trifolium pratense (Molinio-Arrhenat-

herea) -----
O 5 Daucus caro ta (Molinio-Arrhenatherea) 

Meso-xerophyta: 
mx 1 

2- 3 4 Polygonum aviculare (Chenopodio-
Scleranthea) 

O 5 Cichorium intybus (Molinio-Arrhe-
natherea) -- --------- ---- -- -_.--

mx2 
2-3 Ambrosia elatior (Chenopodietea) -- - -
2-3 4 Plantago lanceolata (Festuco-Bromea) 
1- 2 Cuscuta epithymum (Festuco-Brometea) 
2- 3 3 Carduus acanthoides (Festuco-Brome-

tea) 
As teno-xerophyton: 

ax 1 
2 3 Cynodon dactyloll (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 cornpetitive, as opposed to the previous ones. Naturally 
the Trifoliumfragiferum of the hgl sub-group played the leading role (Fig. 11). 

3.4. TI-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 Tiszaalpár. 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 als o be­
carne 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 perióds. 

Species composition 
In this regard, from the Molinio-Arrhenatherea components having wider 

environrnental-biological adaptability, the Trifolium repens which could be consi­
dered as an Agropyro-Rurnision species, is als o characteristic, apart from the de­
nominator species of the association. Furthermore, the Taraxacum officinale and 
the Centaurea pannonica also multiplied - overwhelrningly the Molinio-Arrhenat­
herea representatives. 

Differential species 
Trifolium repens, Cuscuta epithymum, Trifolium pratense: Alopecurus pratensis 

(Table 3.5). 

72 



:;;% 
> s so 
o 

+-
III 

~40 <: 
O 
C­
E 
o 
u 

'E 30 

.... 2 
QI 
.a 
E 
:::> 
<: 

III 4 
.!!! 
u 
QI 
c­
cll 

6 

8 

; 

T. f. - A. typicum 
1°\ 
I I 
I I 

T. f. - A. cynodontetosum 

I I 
I I 
I I 
I I 
I I 
(O-~ 

i j ,0 ... 
i j h~ 
l j .. :/ I:. ! l rO, 
~ \ j .. o.~ l E 

: ' .. ~': ~ I ~ .0"': ··.0 .. : 

3 !!Lo f : 
.····0 ... · ~ ~ ooi .... :<"0. ...:. 

1231231232312323 2 3 1 2 
hhe he hhg hg hgm m mx ax 

Fig. 12. The diagram of the association drawn on the basis of the data by MARKOVlé 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 weIl as the Cynodon dac ty Ion 
ofaxl character als o increased at the sectors most intensively exposed to treading, 
in the direct neighbourhood of the village Tiszaalpár, mainly along the resting place 
of the animals. This, however, is not reflected on the global chart prepared accord­
ing to the values average d on the base of 10 recordings (Fig. 11). 

4. Dolio - Potentilletum anserinae Knapp 46 

This developed at the flo od-pIa in of the Tisza-vaIley periodically exposed to 
inundations at a somewhat higher relief compared to the previous three pasture 
associations. It occupies a wider territory at thisarea - main ly at the Basin's Sout-
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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
rence s in covering quota. This vaI;iedness is firstIy caused by the varied mosaic state 
and heterogeneous hydrographic fundamentals of the fioodplain ground, besides the 
consideration of the degree of pasturing and treading. 

Regarding its expansion, apart from the Tisza-valley, it is mostIy known from 
the Middie Danube-.valley (KÁRPÁTI 1963) and the valley of the Danube's Yugosla­
vian tributary, the Sava (MARKovré 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 stand s 
of the TrifoUo fragiferi-Agrostetum stoloniferae. Several transitions were demonst­
rable betweeen the two. Regarding its emergence it developed from the LoUo-Alope-
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Fig. 15. The comparative hydroecological diagrams of the association drawn on the basis of the 
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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 Alpár 

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

Cenological relations 
The Phragmitetea, Molinio-Juncetea as weIl 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 Tiszaalpár 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 - aIthough 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 
PuccineIlietalia 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 coIloid-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 als o 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 als o 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. trifolietosumfragiferi 
Spreading 
This species preferred the farther section of the fiood-plain rather than the litto­

ral zone of the backwaters, where it occupied the fiat 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 we11 be fo11o­
wed (TabI e 4.3). 
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Fig. 17. SoiI 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 alm ost 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 wide r adaptability, continued to show considerabIe 
covering quota. The quota of the representatives belonging to the mesóphyton cate­
gory significantIy increased, first of all by means of the trifolium repens belon gin g 
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. !ts 
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 re1ations of the 
Lolio-Potentilletum anserinae could simultaneously also be characterized by this 
pasture type. 

Cijaracter species 
pdtentilla anserina, Lotus tenuis, Ranunculus sardous, Plan tago major ssp. 

intermedia, Trifolium repens. 

Table 4. Lolio-Potentilletum anserinae 1. potentilletosum anserinae 
2. trifolietosumfragiferi 3. lolietosum 4. poetosum angustifoliae 

F W I Subassociation 2 3 4 

Hydato-helophyta: 
hhe3 

4-5 10 fris pseudacorus (Phragmitetea) 
5 II Alisma plantago-aquatica (Phragmitetea) 
5 10 Stachys palustris (Phragmitetea) 

Helophyta: 
he 2,3 

4-5 9 Mentha aquatica (MoIinio-Arrhenatherea) 
4-5 9 Lycopus exaltatus (Phragmitetea) 

Helo-hygrophyta: 
hhg l 

3-4 8 Lysimachia nummularia (Molinio-Juncetea) ------
4-5 10 Eleocharis palustris (MoIinio-Juncetea) 

4 9 Lythrum salicaria (Phragmitetea) 
4 8 Juncus atratus (MoIinietaIia) 

hhg 2,3 -4-5 7 Potentilla anserina (Plantaginetea majoris) - -----
3 8 Agrostis stolonifera (Agropyro-Rumicion) 
4 9 Juncus compressus (Agrostion) 

3-4 9 Bidens tripartita (Bidentetea) 
3 8 Myosoton aquaticum (Calystegion) 

Hygrophyta: 
hg l 

2-3 Lotus tenuis (PuccineIIietaIia) ------------
3-4 Glycyrrhiza echinata (Calystegion) - ----- - ----

4 8 Mentha pulegium (Agropyro-Rumicion) ---------
3-4 7 Carex hirta (Molinio-Arrhenatherea) - -----

hg2 
4-5 8 Ranunculus repens (Agropyro-Rumicion) --------
3-4 6 Potentilla reptans (Agropyro-Rumicion) - ----

3 Rorippa sylvestris (Agropyro-Rumicion) ---------
4-5 8 Ranunculus sardous (Agropyro-rumicion) ------ --- --
3-4 5 Sonchus arv~nsis ssp. uliginosus (Calystegion) .. _ -- ------~ ----------- -----------
3-4 9 Echinochloa crus-galli (Chenopodio-ScIeranthea) 
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F W 2 3 4 

hg 3 
3-4 9 Poa trivialis (Molinio-Arrhenatherea) - ------
2-4 4 Vicia cracea (Molinio-Arrhenatherea) .. ... _----_. ---
3-7 7 Festuca pratensis (Molinio-Arrhenatherea) 

Hygro-mesophyta: 
hgm l 

2- 3 7 Plan tago major ssp. intermedia (Plantaginetea 
majoris) ------------3-4 7 Trifoliumfragiferum ssp. bonnanini (Agropyro-
Rumieion) ------ ---

3-5 8 Polygonum amphibium v. terrestris 
(Agropyro-Rumieion) ---------, - - -- - --

3 8 Alopecurus pratensis (Molinio-Arrhenatherea) - -----
4 5 Althaea officinalis (Agrostion) --- -------.-.' 

2-5 Cerastium dubium (Agropyro-Rumicion) 
hgm 2 

3 Xanthium italicum (Bidentetea) 
3-4 6 Prunella vulgaris (Plantaginetea) - -----

O 6 Matricaria maritima ssp. inodora (Chenopodietea) ._-- ------.. ---
hgm 3 

2-3 5 Rumex crispus (Agropyro-Rumicion) ._._-. _- -------
4- 5 8 Rorippa austriaca (Agropyro-Rumicion) ------ ----- --------------

Mesophyta: 
ml 

O 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) 

m2, 3 
2-3 Lolium perenne (Plantaginetea) - -----O 5 Chenopodium album (Chenopodio-Scleranthea) --- ---

O 5 Daucus caro ta (Arrhenatherion) '.- --- - .- --- ---
Meso-xerophyta: 

mx l 
2-4 6 Medicago lupulina (Plantaginetea) ._---."---- - -- - - -

O 5 Cichorium intybus (Polygonion avicularis) 
._- --- __ o. ---------- .. 

2-3 4 Polygonum aviculare (Chenopodio-Scleranthea) 
mx2 

1-2 Cuscuta epithymum (Festuco-Brometea) ------
2 3 Poa angustifolia (Festuco-Brometea) 

2-3 4 Plan tago lanceolata ssp. sphaerostachya 
(Festuco-Bromea) 

2- 3 Ambrosia elatior (Chenopodio-Scleranthea) 
Asteno-xerophyta: 

ax I 
2 3 Cynodon dactylon (Chenopodio-Scleranthea) 
O Atriplex tatarica (Chenopodio-Scleranthea) 
1 Trifolium micranthum (Festucion pseudovinae) 

ax 3 
2 Carex stenophylla (Festuco-Puccinellietea) 

Soil 
Its explored and investigated profile did not show a con side rab le change as com­

pared to the previous one. 
Hydroecology 
The shaping of its dra wn 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 mxl subgroup and the Polygonum aviculare at the 
sections exposed to extreme treading was observable (Table 4.3). 

4.4. L.-P.a. poetosum angustifoliae 
Spreading 
This forms the fourth zone of the inner fiood-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 vari ant of humid-soiled pastures. 

Cenological relations 
The Molinio-Arrhenatherea is als o 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, Plan tago lanceolata ssp. sphaerostachya, Cynodon dactylon. 
Hydroecology 
During the analysis of such tendency of its cenoses it became evident that fo11o­

wing the se ries of categories, its cur ve refiecting moisture demand ran a rather wide 
scope. Accordingly it was followable from the helophytons tilI 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 fiood-plain pastures equally at the Hungarian Upper-, Middle- and Lower­
-Tisza regions (BODROGKÖZY 1963). It is presumed to occur at other humid areas along 
rivers as well (Sóó 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 als o refiected 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
lady recur even in the range of twenty years. 

5.1. L.-A.p. agrostetosum stoloniferae 
Spreading 
There were current s 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 fiat-Iands. These were mostly frequent at the villa ge Bokros. 

Cenologica1 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. 
!ts 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 
Hydroecology 
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 hhg l sub-group; the Potentilla anserina of the 
hhg2 sub-group, as wen as the Agrostis stolonifera of the hhg3 sub-group showing 
significant covering quota, an reffect wen the state of water-supply of these ffat-Iands 
(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 be st only represented in blades (Table 5). 
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Fig. n. The clIrve of the live species components of the Lolio-Alopecuretum drawn on the basis of 
their moisture demand 

5.2 . L.-A.p. plantaginetosum lanceolati Plan tago major Fac. 
Spreading 
At that section of the area occupied by the association where the duration of 

stagnant water covering was shorter, significant changes too k 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. 

Cenolo gical 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 facie s 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 aH 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 ml sub-group. The meso-xerophyton speci~s components 
were als o present, although their total covering quota was not considerable yet 
(Fig. 20). Further det ai ls are observable on Table 5. 
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Fig. 20. Diagram illustrating the hydroecologicaI 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 lltS of the soil profile of the association's Achillea facies explored on November 8 
1983 at the limits of the villa ge 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 Tiszaalpár Basin, this species had been reported from the Tokaj 

region and the Environment Protection Area of the Tisza-valley at Mártély (BoD­
ROGKÖZY 1962, 1982). From the varieties of the association it was oflargest expansion 
at our area. Its species composition became impoverished coming near the res­
ting place of the animals. 

Differenti al species 
Ononis arvensis, Cerastiumglomeratum 
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 

F W Subassociation : 2 3 4 

Helo-hygrophyta: 
hhg l 

4-5 10 Eleocharis palustris (Molinio-Juncea) 
4 10 Juncus articulatus (Molinio-Juncetea) 

hhg 2 
4-5 7 Potentilla anserina (Plantaginetalia) 

4 9 Alopecurus geniculatus (Plantaginetea majoris) 
hhg J 

3 8 Agrostis stolonifera (Agropyro-Rumicion) -3 8 Myosoton aquaticum (Calystegion) 
4 9 Juncus compressus (Agrostion) 

Hygrophyta: 
hg l 

4 8 Mentha pulegium (Agropyro-Rumicion) 
3-4 7 Carex hirta (Molinio-Arrhenatherea) 

hg2 
4-5 8 Ranunculus repens (Agropyro-Rumicion) 

3 Rorippa sylvestris ssp. kerneri 
(Agropryo-Rumicion) 

3-4 6 PotentilIa reptans (Agropyro-Rumicion) 
4-5 8 Ranunculus sardous (Agropyro-Rumicion) 

hg J 
3-4 9 Poa trivialis (Molinio-Arrhenatherea) 
3-4 7 Festuca pratensis (Molinio-Arrhenatherea) 

Hygro -mesophyta: 
hgm l 

3 8 Alopecurus pratensis (Molinio-Arrhenatherea) -----
2-3 7 Plan tago major ssp. intermedia 

(Plantaginetea majoris) -----4 8 Tnfolium hybridum (Molinio-Arrhenatherea) 
IIg 2, J 

2-3 5 Rumex crispus (Molinio-Arrhenatherea) 
4-5 8 Rorippa austriaca (Agropyro-Rumicion) 
2-3 4 Artemisia vulgaris (Plantaginetea majoris) 

Mesophyta : 
ml 

O 5 Trifolium repens (Molinio-Arrhenatherea) 
2-3 5 Taraxacum officinale (Molinio-Arrhenatherea) 

O 3 Convolvulus arvensis (Chenopodio-Scleranthea) 
3-4 6 [nula britannica (Plantaginetea majoris) 

O 4 Cirsium arvense v. horridum (Chenopodietea) 
2-4 2 Rumex acetosa (Molinio-Arrhenatherea) 

m2 -2-3 Lolium perenne (Plantaginetalia) --_ .......... . 
2-3 Geranium pusil/um (Chenopodietea) 

O 6 Trifolium pratense (Molinio-Arrhenatherea) 
3 O Veronica arvensis (Secalietea) 

mJ 
O 5 Daucus caro ta (Arrhenatherion) 

2- 3 3 Agropyron repens (Agropyro-Rumicion) 
O 5 Capsella bnrsa-pastoris (Chenopodio-Scleranthea) 
3 Ononis arvensis (Molinio-Arrhenatherea) 

2-3 3 Euphorbia virgata (Cheno'podio-Scleranthea) 
Meso-xerophyta: 

mx l 
2-4 6 Medicago lupl/lina (Plantaginetea majoris) 
40 4 Trifolium campestre (Festuco-Brometea) 
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F W Subassociation : 2 3 4 

2-3 4 Polygonum aviculare (Chenopodio-Scleranthea) 
O 5 Cichorium intybus (Polygonion avicularis) 

1-2 3 Medicago falcata (Festuco-Brometea) 
2- 3 3 Bromus mollis (Festuco-Brometea) 
2-3 3 Silene vulgaris (Molinio-Arrhenatherea) 

3 O Cerastium glomeratum (Polygono-Chenopodion) 
mx2 

2 3 Poa angustifolia (Festuco-Brometea) 
2-3 4 Plan tago lanceolata (Festuco-Bromea) 

O 4 Lotus corniculatus ssp. hirsutus 
(Molinio-Arrhena therea) 

1 2 Eryngium campestre (Festuco-Brometea) 
2-3 Verbascum phlomoides (Festuco-Bromea) 
1-2 3 Achi/lea collina (Festuco-Bromea) 

1 7 Cerastium arvense (Festuco-Bromea) 
2-3 2 Carduus nutans ssp. macrolepis (Festuco-Brometea) 
1- 2 Cynoglossum officinale (Polygonion avicularis) 

2 3 Echium vulgare (Festuco-Brometea) 
2- 3 3 Ononis spinosa (Festuco-Brometea) 

mx3 
1- 2 3 Erodium cicutarium (Festuco-Bromea) 
2-3 4 Erigeron canadense (Chenopodio-Scleranthea) 
1-2 2 Potentilla argentea (Festuco-Brometea) 
2-3 1 Arenaria serpylllfolia (Chenopodio-Scleranthea) 
2-3 3 Carex praecox (Festuco-Bromea) 

Asteno-xerophyta: 
ax l 

2 3 Cynodon dactylon (Festuco-Bromea) 
2 2 Festuca pseudovina (Festuco-Puccinellietea) 
2 3 Cerastium semidecandrum (Festuco-Brometea) 
1 Trifolium striatum (Festucion pseudovinae) 

ax 3 
1-2 Limonium gmelinii (Festucion pseudovinae) 

Cenological relations 
The composition of its cenoses follows from its development; besides the Moli­

nio-Arrhenatherea and the Plantaginetea the Festuco-Bromea and Chenopodio­
Sc1eranthea 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 stiIl 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 lead ing ro le is played by the excellently treading-tolerant and weIl 
accommodating Lolium perenne of the m2 sub-group. Compared to the previous 
subassociation a ri sing tendency was demonstrable within the meso-xerophyton cate­
gory, from the viewpoint of both species- and covering quota. Furthermore, asteno 
xerophytons als o stepped int o certain cenoses. The species of outstandingly high 
value was the Cynodon dactylon of the mx3 and axl sub-groups, resp. (Fig. 20). 
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6. Rorippo austriaeae - Agropyretum (TIM. 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 

(TIMÁR 1947). In the Tiszaalpár Basin it proved to be of less frequent occurrence. 
Earlier some of its stands were known as facies (TIMÁR 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 
resuIt of the vari ed nature of the area. 

Cenological relations 
They showed a wide range from cenosystematic viewpoint. The Polygono-Che­

nopodion, Chenopodio-ScJeranthea 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 vulgm'e. 
U nits within association: 

6.1. R.a.-A.r. agrostetosum stoloniferae 
Sp reading 
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 relation s 
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 wide r 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 forrner and by the Agropyron repens at the latter. 

6.2. R.a.-A.r. heleochloetosum 
Spreading 
The stagnant waters gathered for shorter-Ionger 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 ve get a­
tion. !ts 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 als o be regarded as differential species 
(Table 6.2). 

Hydroecology 
The course of its drawn curve differs from the previQus 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 ml the Trifolium repens and at m3 hence­
forward the Agropyron repens were the components with prominent quota (Fig. 24). 

6.3. Ka.-A.r. rorippetosum austriaeae (typicum) 
Spreading 
It is this subassociation which could be regarded as being typical at the Alpár 

section of the Tisza fiood-plain, since it was probably of greater expansion at other 
reaches, too (TIMÁR 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 stoloni/erae 2. heleochloetosum alopecuroidis 

3. rorippetosum austriacae (typicum) 

Subassociation : 

Hydato-helophyta: 
hhe 2,3 

TYP/1Oides arundinacea (Magnocaricion) 
Bolboschoenus maritimus (Phragmitetea) 
Alisma plantago-aquatica (Phragmitetea) 
fris pseudacorus (Phragmitetea) 
Stachys palustris (Phragmitetea) 

Helophyta: 
he 3 

Lycopus exaltatus (Phragmitetea) ---
Euphorbia lucida (Molinion) 

Helo-hygrophyta: 
hhg l 

Lycopus europaeus (B iden te tea) 
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 stolomfera (Molinio-Juncetea) -Heleochloa alopecuroides (Cyperio-Spergularion) 
Juncus compressus (Agrostion) 
Bidens tripartita (Bidentetea) 
Lythrum virgatum (Agrostion) 

Hygrophyton: 
hg l 

Clycyrrhiza echinata (Calystegion) 
Carex hirta (Molinio-Arrhenatheretea) 
Symphytum ojJ'icinale (Molinion) 

hg 2 
Tanacetum vulgare (Calystegion) 
Echinochloa crus-galli (Chenopodietea) 
Ranunculus repens (Molinietalia) 
PotenUlla reptans (Agropyro-Rumicion) 
Rumex obtusi/olius (Calystegion) 
Calystegia sepium (Calystegion) 

hg 3 
Thalictrum lucidum (Molinietalia) 

Hygro -mesophyta: 
hgm l 

Equisetum arvense (Secalietea) 
Glechoma hederacea (Molinio-Arrhenatherea) 
Polygonum amphibium f. terrestris (Agropyro-Rumicion) 
Plan tago major ssp. intermedia (Plantaginetea) 
Alopecurus pratensis (Molinio-Arrhenatheretea) 
Althaea officinalis (Molinio-Arrhenatheretea) 
Chenapodium urbicum (Chenopodio-Scleranthea) 
Mentha arvensis (Molinietalia) 

hgm 2 
Xanthium italicum (Bidentetea) 
Prunella vulgaris (Bidentetea) 
Matricaria maritima ssp. inodara (Chenopodietea) 

2 3 
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F W Subassociation 2 3 

2-3 5 
hgm 3 

Rumex crispus (Agropyro-Rumicion) 
4-5 8 Rorippa austriaca (Agropyro-Rumicion) 

3 4 Aristolochia clematitis (Calystegion) 
3-4 9 Polygonum lapathifolium (Bidentetea) 
2-3 3 Galium mollugo (Festuco-Brometea) 

3 6 Eryngium .planu111 (Molinio-Arrhenatherea) 
2-3 Verbena officinalis (Chenopodietea) 

---_ ........•. -
Mesophyta 

ml 
2-3 5 Taraxacum officinale (Molinio-Arrhenatherea) 

O 5 Trzfolium repens (Molinio-Arrhenatherea) 
2-3 Sonchus asper (Po!ygono-Chenopodion) 

O 3 Convolvulus arvensis (Chenopodio-Scleranthea) 
O 6 Xanthium strumariU111 (Bidentetea) 
O 4 Cirsium arvense (Chenopodio-Scleranthea) 

3-4 6 [nu la britannica (Agropyro-Rumicion) 
O 4 Lotus corniculatus (Plantaginetea) 

2-3 2 Lactuca serriola (Chenopodio-Scleranthea) 
m3 

2-3 3 Agropyron repens (Molinio-Arrhenatherea) 
2-3 3 Lythyrus tuberosus (Secalietea) 

O 5 Daucus carota (Arrhenatherion) ---
Meso-xerophyta: 

mx 1 
2-3 6 Centaurea pannonica (Molinio-Arrhenatherea) 

O 3 Vicia angustzfolia (Festuco-Brometea) 
2-4 6 Medicago lupulina (Molinio-Arrhenatherea) 
2-3 4 Polygonum aviculare (Chenopodio-Scleranthea) 

O 4 Trzfolium campestre (Festuco-Brometea) 
O 5 Cichorium intybus (Molinio-Arrhenatherea) 

mx2 
2 3 Poa angustzfolia (Festuco-Brometea) 

2- 3 4 Plantago lanceolata (Festuco-Brometea) 
l-2 3 Achillea collina (Chenopodio-Scleranthea) 

Asteno-xerophyton: 
ax l 

l-2 3 Cynodoll 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 axl 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
pár Basin, generally appearing in the form of islands. They frequently remained till 
our days in the neighbourhood of agriculturally cultivated hoed cultures, by evading 
tilIage. 

It is characteristic to its cenological relation s 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 fioods. 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 weIl separable units within association. 

The character species of the Lolio-Festucetum pseudovinae were the Daucus 
caro ta, 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 fiater than typical, where its irrigation-like meadow not 
becoming salinous had fresh surf ace for longer periods, but the grass covering did 
not sustain discontinuities on the effect of the animaI treadings. 

Cenological relations 
Apart from the species characteristic to the association, the Molinio-Arrhena­

therea representatives als o conceivable as differential species - lik e the Potenti/la 
reptans, Trifolium repens and the Stenactis annua belonging to the Calystegion group 
- are the characteristic species components. These, however, did not infiuence the 
leading ro le played by the total covering quota of the Lolium perenne belonging to 
the predominant Plantaginetea class of the meadow, as weIl as the Festuca pseudovina 
classed among the Festucion pseudovinae group. 

Hydroecology 
From the association's three weIl separable sub-units, its drawn cur ve has the 

widest range. Although its differential species belong to the hygrophyta category, 
the culmination point of its cur ve - 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 weIl separable from that. The area occupied by its cenoses 
continuously decreases as the consequence of the fiowing grass-tiIlage. 

Cenological relation s 
The place of the previous Molinio-Arrhenatherea species is occupied by the 

Festuco-Bromea elements. Therefore, this subassociation forrned a transition towards 
the type. The appearing Podospennum 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, Plan tago lanceolata, Podospermum canum. 
Hydroecology 
The tracing of its drawn cur ve 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. ' 
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7.3. L.-F.p.festucetosum pseudovinae (typicum) 
Spreading 
This is a pasture stand occupied by the association, at places ruling the highest 



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 relation s 
The Festuco-Bromea and the Festucion pseudovinae representatives became 

dominant. This is particularly valid for the Chenopodio-Sc1eranthea 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). 

TabJe 7. Lolio-Festucetum ps eudo vinae 
1. lolietosum perennis 2. plantaginetosum lanceolati 3. f estucetosum pseudovinae 

F W Subassociation 2 3 
Hy g roph y ta : 

hg l , 2, 3 
3-4 6 Potentilla reptans (MoJinio-Arrhenatheretea) 
2- 3 Lotus tenuis (Festuco-PuecineJJietea) 
2-4 8 Stenactis annua (CaJystegion) 

Mesophyta : 
ml 

2-3 5 Taraxacum officinale (MoJinio-Arrhenatherea) ---------
O 3 Convolvulus arvensis (Chenopodio-Scleranthea) --- . . . -- . ... _--
O 5 Trzfolium repens (MoJinio-Arrhenatheretea) 

m2 
2-3 5 Lolium perenne (PJantaginetea majoris) 
2- 3 6 Trzfolium pratense (MoJinio-Arrhenatheretea) ---3 Veronica arvensis (SecaJietea) -- ----- -.-.- .. _- --_ . 

m3 
O 5 Daucus caro ta (Molinio-Arrhenatheretea) ------ - - -
O 6 Leontodon hispidus ssp. hastilis (MoJinio-Arrhenatherea) ------ ... . _-_ ._ --

Me s o-xerophyt.a : 

4 
mx l 

O Trifolium campestre (Festu co-Brometea) ---------O 3 Galium verum (Festuco-Bromea) ---------2-3 6 Medicago lupulina (MoJinio-Arrhenatherea) ---------
mx2 

2 3 Poa angustifolia (Festuco-Bromea) ---... -O 4 Lotus corniculatus v. hirsutus (MoJinio-Arrhenatherea) - - - - -- - - -2-3 3 Ononis spinosa ssp_ austriaca (Festuco-Bromea) --- ----_._--_.- .... . __ ._--
1 2 Eryngium campestre (Chenopodio-Scleranthea) . -. _-.-_. __ . - --2-3 2 Carduus nutans ssp. macrolepis (Festuco-Bromea) ._-- --- -- -- ---
O 4 Plantago lanceolata (Festuco-Bromea) 
2 2 Achillea setacea (Festueion pseudovinae) 
2 3 Echium vulgare (Festuco-Bromea) 

l-2 
mx3 

3 Erodium cicutarium (Festuco-Bromea) ------2-3 1 ---._-------
Hieracium pilosella (Festuco-Bromea) _._-- ------ ------l-2 2 Trzfolium arvense (Festuco-Bromea) ... _------ .. - -- -- ----_. _--

1-2 3 Euphorbia cyparissias (Festuco-Bromea) - - - ---2-4 5 Podospermum canum (Festuco-Puccinellietea) --- ---2 3 Fragaria viridis (FestucetaJia valesiacae) - -- - --l-2 2 Potentilla argentea (Festuco-Bromea) 
Asteno-xerophyta: 

ax l 
2 2 Festuca pseudovina (Festueion pseudovinae) ---2 3 Cynodon dactylon (Chenopodio-Scleranthea) 
2 3 Cerastium semidecandrum (Festuco-Bromea) 
1 2 Trifolium striatum (Festueion pseudovinae) 
2 2 Gypsophila muralis (Bidentetea) 
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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. !ts 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 weH as the Cynodon 
dactylon of the axl-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 grass es which have become degraded on the effect 
of treading and grazing. 
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A Közép-Tiszavölgy Növénytársulásainak hidroökoIógiája 
I. Agropyro-Rumicion 

BODROGKÖZ Y Gy. 

József Attila Tudományegyetem Növénytani Tanszék, Szeged 

Kivonat 

A magyarországi Tiszavölgy középső tájegységének a leendő 4000 ha kiterjedésű Alpári tározó 
területén és környékén a taposást és legeltetést tűrő félruderális Plantaginetea gyeptársulások közül 
az időnkénti vízel árasztásnak kitett Agropyro-Rumicion legelő - társulások összetételének és hidro­
ökológiai viszonyainak tisztázása volt elsősorban a feladat. Ennek során 7 asszociáció: Rumici­
Al?pecuretum geniculati, Rorippo sylvestris - Agrostetum. Trifolio fragiferi- Agrostetum stoloniferae, 
Lolio-Potentilletu'11 anserinae, Lolio-Al?pecuretum pratensis, Rorippo austriacae - Agropy~etum és a 
Lolio-Festucetu'11 pseu1ovinae, valamint asszociáció alatti egységeik fajkomponenseinek 8 hidroöko­
lógiai kategórián belől 24 alcsoportba történt besorolására került sor, talajökológiai viszonyaik 
figyelembe vételével. Össz. borítási részesedésük alapján megszerkesztett grafikonjaik alkalmasak az 
összefüggések feltárására. Lehetőség kínálkozott máshonnan közlésre került vizsgálati eredmények­
kel való összevetésre is. 

rll.rqJ03KOJIOrml paCTlUeJILHLIX c006IQeCTB aJIllapcKoií KOTJIOBIIHbI 
)J;OJIllHbI peKII TIICbI 

I. Agropyro- Rumicion 

Eo.n:pOrKe3I1: ,[(. 

YmmepCIl:TeT HM. HOlKe!lJ A., Ka!lJe.n:pa 60TaHIDm, Cere.n: 

Pe310Me 

OCHOBHOli: 3a.n:a'!eli: pa60ThI lIBnlleTCll 03HaKOMJIeHRe c rll,IIp03KorronI'!eCKII:MH OTHOmeHRlIMR 
nYToBhIX co06mecTB Agropyro- Rumicion 06pa30BaBmHxcll ITO,II BIDlllHReM 3ammaHIIll, 3aTaIT­
ThIBaHIIll II: BhIIIaca nonypy,IIepaJIbHhIX (Plantaginetea) ,lIepHIICThIX paCTIUeJIbHhlX co06mecTB 
B 06nacTII: cpe,IIHeli: '!aCTloI .n:OIDlHhI BeHrepcKoli: TII:ChI, a TaKlKe Ha 4 Thrcn'! ra TeppllTopHII B oKpeCT­
HOCTH Bo.n:oXITaHIIIDlma Anrrap. 

Ha OCHOBaHHII 7 aCCOIJ;HaIJ;HH Rumici-Aloperetum geniculati, Rorippo silvestri-Agrostetum, 
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TrifolioJragiferi-Agrostetum stoloniJerae, Lolio-Potentilletum anserinae, Lolio-Alopecuretum 
pratensis, Rorippo austriaae Agrophretum u Lolio Fesfucetum pseudovinae yqeTOM 3KOJIOnrqeCKIIX 
YCJIOBlIll nOqBbI, a TaKJKe B paMImx 8 rlI)l:poeU;OllJlOrH'ieCKlIX KOMllOHeHTOB, o6pa30BaJlOCb 24 nom­
pyllllbI. ..uJUl o6mero 1I306paJKeHlIH Bcex npFIBe)l:eHHbIX )l:aHHbIX IICCJIe)l:OBaHlIH COCpaBJleHbI rpa­
q,HKII. IIOJIyqeHHble )l:aHHble nOCJIylKaT MaTepnaJlOM )l:JIH cpaBHeHIIH c )l:pyrlIMII pe3yJlbTaTaMlI. 

Hidroekologija biljnih zajednica basena Alpár u doIini reke Tise. I. 
Agropyro-Rumicion 

BODROGKÖZY Gy. 

Katedra za botaniku Univerziteta József Attila, Szeged 

Abstrakt 

Istrazivanjima su obuhvaéeni sastav i hidroekoloski uslovi Agropyro-Rumicion zajednice 
pod ispasom, koje su povremeno plavljene. Te livade se nalaze na podrucju srednjeg toka reke Tise 
u Madjarskoj, na buduéem podrucju akumulacije Alpár, velieine 4000 ha . Ove livade pripadaju 
poluruderalnom tipu Plantaginetea sastojina i podnose gazenje is ispasu. Polazeéi od ekoloskih 
osobenosti tla , unu tar sledeéih 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 i sastava vrsta njihovih 
subasocijacija, u okviru 8 hidroekoloskih kategorija, izvrseno je njihovo uvdtanje u 24 subka­
tegorije. Graficki prikazi uceséa u ukupnojpo krovnosti, omoguéujus agledavanje njihove us lovl­
jenosti, kao i poredjenje dobijenih rezultata sa rezultatima istrazivanja sa drugih lokaliteta. 
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Tiscia (Szeged) Vol. XX, pp. 99-110 (1985) 

3KOJIOrO-EMOJIOrMQECKHE OCOEEHHOCTM, IIYTM OXPAHhI 
M BOCCTAHOBJIEHMH ECTECTBEHHOrO APEAJIA NARCISSUS 

ANGUSTIFOLIUS CURT. B EACCEMHE PEKM TMChI 

B. B. KpH'IljJaJIyuIHH, B. H. KOMeH,ll;ap 

Y:J/Cl OpOOCKUÜ locyoapcmaellllblü yuuaepcumem, Ka(/5eopa 60maUUKU 
(IIocmynUlla 12 ceumJl6pJl 1984 looa) 

AHHOTaI~IUI 

H3JIOlKeHDI pe3yJIbTaTbI KOMIIJIeKCHOro 6liocHCTeMaTIPiecKoro liCCJIe,n:OBaHIDI Narcissus angus­
tifolius CURT. B 3aKaprraTbe. IIpHBe,n:eHDI CBe,n:eHIDI 06 3KOJIOrR'ieCKoií: li <pHTou;eHOTR'iecKoH rrpH­
ypO'ieHHOCTli Bn:,n:a, B03pacTHoH CTpyKType era u;eHorronyJUlD;Hií:, 60JIbmOM li MaJIOM lKR3HeHHbIX 
D;HKJIax, BHyTpli- li MelKIIorrYJUlD;HoHHoií: li3MeH'iHBOCTH BereTaTHBHDIX li perrpo,n:yKTHBHbIX rrpli3Ha­
KOB. OCBemeHDI Hali60JIee BalKHble acrreKTbI perrpo,n:YKTHBHoií: 6liOJIOrHH Bn:,n:a, era TaKCOHOMR­
'IeCKall li rronyJUlD;HOHHall CTpYKTypa, 3KOJIOrll'ieCKall II KapJlOTHIIll'ieCKall .lI:H<p<pepeHD;HaD;IDI. Pacc­
MOTpeHbl HeKOTopble BorrpOCbI rrpOHCXOlK.ll:eHHll H ,n:aJIbHeií:meií: 3BOmou;HH N. angustifo/ius.. Ha 
OCHOBaHHH pe3yJIbTaTOB liccrre,n:oBaHHií: rrpe,n:rrolKeHDI rryTH oxpaHDI li BOCCTaHOBrreHIDI eCTeCTBeH­
Horo apearra BH,n:a B ,n:aHHOM perHOHe. 

BBe~eHHe 

H3y'IeHHe 3KOJIOro - 6~wJIOnI'leCKJIX OC06eHHOCTeH paCTeHIDí B rrpHpO,lUffiIX 

yCJIOBIDIX 06HTamUI, rr03HaHHe TaKCOHOMH'IeCKOH H rrorrymm,HoHHOH CTpyKTyphI 

BH,ll;OB, HX MopljJOJIOro-reorpaqm'leCKOH, 3KOJIOrH'IeCKOH H reHeTH'leCKOH ,ll;HljJljJepeH­

~Ha~HH, a TaK)I(e ljJHTo~eHOTH'leCKOH pOJIH HMeIOT 60JIbIIIOe 3Ha'leHHe ,ll;JI5I peIIIemUI 

MHOrHX BorrpOCOB CHCTeMaTHKH H MHKp03BOJIIO~HH . .ll:o HaCT05Illiero BpeMeHH rrpH­

MepOB KOMrrJIeKCHOro HCCJIe,ll;OBaHH5I OT,ll;eJIbHbIX TaKCOHOB O'IeHb MaJIO. COBep­

IIIeHHO O'IeBH,ll;HO, 'lTO B rrepByIO O'lepe,ll;b BceCTopOHHeMY H3y'leHHIO ,ll;OJI)I(HbI rro,ll;­

BepraTbC5I pe,ll;KHe H HC'Ie3aIOlliHe BH,ll;bI paCTeHHH. 3TO 5IBJI5IeTC5I rJIaBHbIM yCJIO­

BHeM pa3pa6oTKH H ycrreIIIHoro OCYllieCTBJIeHlUI MeporrpIDITHH, HarrpaBJIeHHbIX Ha 

HX oxpaHy H BOCC03,ll;amre. 

Mcxo,ll;5I H3 3THX rrpe,ll;IIOCbIJIOK, HaMH rrpe,ll;IIpHIDIT KOMlIJIeKCHbrn 6HOCHCTeMa­

TH'ieCKIDí rro,ll;XO,ll; K H3y'ieHHIO Hap~Hcca y3KOJIHCTHOro (Narcissus angustifolius 
CURT) - O,ll;Horo H3 HaH60JIee pe.IU<HX BH,ll;OB pacTemrn rrpHpo,ll;HOH ljJJIOpbI, rrpe,ll;­

CTaBJI5IIOlliero 60JIbIIIOH Hay'IHbrH H rrpaKTH'IeCKHH HHTepec. Ha TeppHTopHH CCCP 

BH,ll; BCTpe'iaeTC5I TOJIbKO B 3aKaprraTbe, r,ll;e HMeeT KpaHHIOIO ceBepO-BOCTO'lH)'IO 

rpaHH~y apeaJIa. B HaCT05Illiee BpeM5I rro,ll; MOlliHbIM ,ll;aBJIeHHeM aHTporroreHHoro 

ljJaKTopa rrpoHCXO,ll;HT ero HHTeHCHBHoe cOKpallieHHe. N. angustifolius HaXO,ll;HTC5I 

Ha rpaHH HC'le3HOBeHH5I He TOJIbKO B rrpe,ll;eJIax YKpaHHCKHX KapnaT, HO H B ,ll;pyrJIX 

perHOHax. B CB5I3H c 3THM BH,ll; BKJIIO'ieH B KpaCHbre KHHrH CCCP H YKpaHHbI 

(KpaCHa5I KHHra • .ll:HKopacTyruHe .• , 1975; KpaCHa5I KHlITa CCCP . . , 1978; qepIioHa 

KHHra YKpalHcbKoi PCP, 1980; Pe.IU<He H HC'Ie3aIOIIlHe .. , 1982), B35IT rro,ll; oxpaH)' 

B BeHrpHH (CSAPODY 1982) H .ll:PyrHx ~BpOrreHCKJIX CTpaHax. 
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MaTepnaJI " MeTO~HI~a 

Ha6.nlo)],eImJl n c60p MaTepnarra npOBO)l,HJlHCb B nepHO)], c 1982 no 1984 rr. B ruecTH Mo)],eJIb­
HbIX nonyJIJlllHJIx N. angustifolius., pacnOrrOlKéImbIX B paBIDI1lHO-npe.uropHOH: (120--250 M Ha)! 
yp. Mo) H BbICOKOrOpHOH: (1350--1500 M Ha)], yp. Mo) 30Hax YKpaHHCKHX KapnaT. B npollecce BbI­
nOJIHeHHJI pa60Tbl npHMeHJIJlHCb CTallHOHapHble, nOJIyCTallHOHapHble, MaprupyTHble H Jla60paTOp­
Hble MeTO)],bl Hccrre)],oBaHHJI. 

<PH3HKO-XHMIPleCKHH COCTaB no 'iB H3 HaH60JIee THnH'iHbIX MeCTonpOH3pac­

TaHHH BH,na HCCJIe,nOBaJJCH no 06menpHHHTOH MeTo,nHKe (IlpaKTHKyM no nO'iBOBe­

~eHHIO, 1980). re060TaHH'ieCKHe 06CJIe,noBaHHH npOBo,nHJIHCb B COOTBeTCTBHH 

c npl1HUHnaMH COBeTCKOH re060TaHH'ieCKOH IlIKOJIbl (CYKa'ieB 1957, illeHHHKoB 

1961 11 ,np.). 

)].JIH 113y'ieHHH 6HOMop<pOJIOrH'ieCKI1X oc06eHHocTeH, a TaK)J(e BHyTpH- H Me)J(­

nonyJIHU110HHOH H3MeH'iIlBOCTIl BIl,na Il3 Ka)J(,nOH nonyJIHUIlIl no npIlHUl1ny peH,no­

MH3aUllll oT6Ilpanocb 50 reHepaTIlBHbIX oc06eH, KOTopble HCCJIe,nOBamICb no 12 

MOp<pOJJOrIl'ieCKIlM npIl3HaKaM. 

)].JIH onpe,neJIeHIlH 'iHCJJa XpOMOCOM H Il3y'ieHHH HX MOP<POJIOrIlIl npIlMeHHJICH 

MeTO,n ,naBJJeHbIX npenapaTOB (BATTAGLlA 1957). 3M6pHOJJOHI'leCKHe HCCJIe,nOBaHHH 

6blJIIl npoBe,neHbl no 06meH UHTOJIOrIl'ieCKOH MeTo,nHKe (IlayIlIeBa 1980 II ,np.). 

PIlCyHKIl BblllOJIHHJIHCb pIlCOBaJIbHblM annapaToM PA-4, MHKpocbeMKa - c no­

MomblO MliKpOCKona Ergaval-Zeiss c MHKpo<poTorpa<pIl'ieCKIlM yCTpOHCTBOM 

ml-matic, a TaK)J(e cTepeOCKOnli'ieCKOrO MHKpocKona MEC-9. 

B OCHOBy IlCCJJe,nOI a :-!liH ceMeHHoH npo,nyKTIlBHoCTIl nOJIO)J(eHbl MeTo,nIlKIl 

T. A. Pa60THoBa (1950 6) IlK B. BaHHarIlH (1974). 113y'ieHIle 60JIblllOro )J(H3-

HeHHoro UIlKJIa, onpe,neJJeHIle B03pacTHoH CTpyKTypbl II qnCJIeHHOCTIl ueHononYJI­

HUliH npOBo,nHJIIlCb Ha TpaHceKTax, KOTopble 3aKJIa,nbIBaJIHCb peH,nOMHbIM MeTo,nOM 

CU.eHononymUIlI1 paCTeHI1H o o, 1976). BbI,neJIeHIle B03paCTHblX COCTOHHIIH oco6eH, 

a TaK)J(e KJJaCcH<pIlKaUliH ueHononyJIHUIIH npOBe,neHbl no Pa60THoBY (1950 a). 

IlOJIytIeHHble UI1<PPOBble ,naHHhle 06pa6aTbIBaJlIlCb BapHaUllOHHo-cTaTIlCTIl'ieC­

KHMIl MeTo,naMIl (WEBER 1961, IlJIOXHHCKIlH1970, 3aHueB, 1973 II ,npo). Onpe­

.neJIHJIIlCb OCHOBHble CTaTIlCTlitIeCK\le nOKa3aTeJIIl, npOBo,nHJIIlCb KOppeJJHUIlOHHhIH, 

perpeccIloHHbIH, o.nHO<paKTOpHbIH II .nByx<paKTOpHbIH ,nIlcnepcIloHHblH aHaJIH3bI. 

PaCtIeTbl npOBe,neHbl Ha 3BM EC-1020, nporpaMMa COCTaBJIeHa Ha aJIrOpIlTMIl­

'ieCKOM H3bIKe FORTRAN - IV. 

Pe3yJILTaTLI n o6cym~eHne 

)].0 HaCTOHmero BpeMeHIl N. angustifolius Il3y'ieH He,nOCTaTO'iHO. IbBecTHO 

JIIlllIb HeCKOJIbKO pa60T, B KOTOpbIX paCCMaTpIlBalOTCH HeKOTopble 3KOJIOrO-<pHTO­

ueHOTIl'ieCKl1e oc06eHHOCTIl, pacnpOCTpaHeHIle H OT,neJIbHhle 'iepTbI 6HOJIOrHH BH,na 

(ApTlOllIeHKO, XapKeBIl'l 1956, XapKeBH'i 1960, KOMeH,nap 196t, ApTIO­

IJleHKO 1970, KOMeH,nap, Ilep,nYK, MaIlIaHoBa 1977 II ,npo). 

OTHOCHTeJIbHO CHCTeMaTIl'leCKOrO nOJIO)J(eHHH N. angustifolius B JIIlTepaType 

HeT e,nIlHoro MHeHIlSlo PaHee HaMIl y)J(e OTMe'iaJIOCb (KOMeH,nap, Kpi'i<paJIyIlIiH 

1984), 'iTO 60JIbIJlIlHCTBO IlCCJJe,noBaTeJIeH C'iIlTaeT era BnOJIHe caMOCTOHTeJIbHbIM 

BIl,nOM, XOTH HeKoTopaSl 'iaCTb Il3 HIlX paccMaTpIlBaeT N. angustifolius B Ka'ieCTBe 

no,nBIl,na No poeticus L. I1MeIOTcH TaK)J(e onpe,neJIeHHble HeSlCHOCTIl B CIlHOHIlMIlKe 

II BHyTpIlBIl,nOBOH HOMeHKJIaType, 06yCJIOBJJeHHble, rJIaBHhIM 06pa30M, 60JIbIlIOH 

IIOJIIlMOp<pHOCTbIO BIl,na II B03HIlKIlIeH B CBSl3Il C 3TIlM TaKCOHOl\§Il'ieCKOH nyTaHIlueH. 

06mIlH apeaJI N. angustifolius OXBaTbIBaeT ropHble CIlCTeMbI IO)J(HOH H Cpe,n­

HeH EBpOllbI OT <l>paHUy3cKIlX AJIbn ,no BOCTO'iHhIX KapnaT BKJIlOqnTeJIbHO (HEGI 
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1939, <I>oMiH, EOPJJ:3iJIOBCbKHH 1954, ZAHARIADI 1966, WEBB 1980 H JJ:p.). 
OTJJ:eJIbHbIe MeCTOnpOH3paCTaHmr BHJJ:a yKa3bIBalOTC5I H ,n;n5I BeHrpHH (BOROS 1924, 
JÁVORKA 1925, GÁYER 1927, HORvÁTH SZINETÁR 1965, ISÉPY PR1SZTER 1972, Soó 
1973). 

Ha 3aKapnaTbe N. angustifolius BCTpeqaeTC5I B 6acceHHe BepXHero H cpeJJ:Hero 
TeqeHH5I p. THCbI. I1epBbIe ynoMlmaHH5I o HeM HaXOJJ:HM B pa60Tax St. FEDOROWICZ 
(1910), W. SZAFER (1919), A. MaprHTa5I (1923), K. DOMIN, PODPERA (1928), 
MARGITTAI(1938), M. DEYL (1940) H B. PAWLOWSKY(1947). B,n;aJIbHeHllieM pacnpo­
cTpaHeHHe BHJJ:a B 3TOM perHOHe H3yqaJIOCb C. C. <I>OJJ:OpOM (1956) H B.M. KOMeH­
JJ:apOM (1964). CornacHo HalliHM HCCJIeJJ:OBaHH5IM, OCHOBHa5I qaCTb apeana (26 
MecTonpoH3pacTaHHH) Haxo,n;HTC5I B cy6anbTIHHCKOM n05Ice ropHbIX xpe6TOB CBH,n;O­
Beu;, MapMapOllicme AJIbTIbI H OTqaCTH rOpraHbI, Ha BbICOTax 1400-1600 M HaJJ: 
yp. M. Ha HH3MeHHOCTH H Bnpe,n;ropbe (120-250 M Ha,n; yp. M.) BH,n; HMeeT OCTPOB­
Hoe pacnpOCTpaHeHHe H Ha cero,n;H5I coxpaHHnC5I JIHllib B 4 MecTo06HTaHH5IX H3 13, 
OTMeqeHHbIX HeCKOJIbKO ,n;eC5ITKOB JIeT Ha3a,n;. 3TH MeCTonpOH3paCTaHH5I CJIeJJ:yeT 
CqHTaTb HaH60JIee HH3KOpaCnOJIO~eHHbIMH H y,n;aJIeHHbIMH OT OCHOBHoro apeana 
ropHoro no CBoeMY npOHCXO~JJ:eHHlO N. angustifolius. B CB5I3H c 3THM HeKoTopbIe 
Hccne,n;OBaTeJIH (QonHK 1976, 1978) nOJIaralOT, qTO OHH HMelOT BTOpHqHOe npo­
HCXO~JJ:eHHe . 

B cy6aJIbnHHCKOM n05Ice YKpaHHcKHx KapnaT N. angustifolius BCTpeqaeTC5I 
Ha BbICOKoropHbIX nyrax, a TaK~e cpeJJ:H KpHBOneCb5I H3 Duschekia viridis (CHAIX) 
OPIZ H Juniperus sibirica BURGSD. (pHC. 1). HapU;HccoBble JIyra B ropax npHypOqeHbI 
K rOpHO-JIyroBbIM 6YP03eMHbIM H rOpHO-JIyroBbIM TOP<P5IHHCTbIM nOqBaM c pa3HOH 
CTeneHblO rYMYcnpOBaHHOCTH H me6HHCTOCTH. B CJIO~eHHH paCTHTeJIbHbIX co06-
meCTB N. angustifolius 5IBJI5IeTC5I BpeMeHHbIM Co,n;OMHHaHTOM c 06imHeM 15-25% 
(6anJI 2 no lliKaJIe EpayH-EJIaHKe). OnHcaHo 8 accoU;Hau;Hií c <pJIOpHCTHqeCKHM 
5I,n;pOM H3 10 BH,n;OB COCYJJ:HCTbIX pacTeHHH. Bcero 3,n;eCb BCTpeqaeTC5I 37 BH,n;OB, H3 

PRC. I. IIpHpO$ble 3apOCl1H Narcissus angustifolius 
Ha r. IIo.lUlYJIa (CBlI,L\OBeU!<:lm xpe6eT) 
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PRC. 2. JIyroBble coo5lIl;ecTBa Narcissus angustifolius B 3arrOBe):(HlIKe 
,ll;OJIHHa HaprmCCOB» (B OKpecTHOCTHX r. XYCTa) 

KOTOpbIX K 3JIaKaM OTHOCHTCH 7, K pa3HOTpaBbW - 22, K OCOKaM H CHTHHKaM - 2; 
rpynna 3eJIeHbIX MXOB HaC'IHTbIBaeT 6 BH,n:OB (KoMeH,n:ap, KpH'IcpaJIyllIHiÍ 1985). 

B paBHHHHo-npe,n:ropHoiÍ 30He N. angustifolius BCTpe'IaeTCH B JIyroBblx H JIec­

HbIX co06m;ecTBax B OCHOBHOM Ha ,n:epHOBo-6YP03eMHbIX rJIeeBbIX H 6YPbIX JIeCHbIX 

ono,n:30JIeHHbIX rJIeeBaTbIX nO'IBaX (pHC. 2). 3,n:ecb HrpaeT 60JIee 3aMeTHyw pOJIb, 

HBJIHHCb ,n:OMHHaHTOM HJIH Co,n:OMHHaHTOM c 06HJIHeM 15-35% (6aJIJI 2-3). BbI­

,n:eJIeHO 7 accoD;HaD;HiÍ, cpJIOpHCTH'IeCKOe K,n:pO KOTOpbIX COCTaBJIHWT 12 BH):(OB 

cocy,n:HCTbIX pacTeHHiÍ. Bcero OTMe'IeHO 118 BH,n:OB, H3 HHX K 3JIaKaM OTHOCHTCH 16, 

K pa3HOOTpaBbW - 76, a K OCOKaM H CHTHHKaM - 22 (KoMeH,n:ap, KpH'IcpaJIY­

llIHiÍ 1985). KaK BH,n:HO, N. angustifolius - BH,n: c llIHpOKOiÍ 3KOJIOmqeCKoiÍ aM­

llJIHTy,n:OiÍ. OH BCTpeqaeTCH B pa3HbIX BbICOTHbIX nOHcax, B HeCKOJIbKHX THnax cpHTO­

D;eH030B, Ha I10'IBaX, OTJIH'IaWm;HXCX: KaK no cpH3HKO-XHMH'IeCKHM CBoiÍcTBaM, TaK 

H no peJKHMy yBJIaJKHeHHK. OCHOBHbIMH 3KOJIOrH'IeCKHMH cpaKTopaMH, JIHMHTH­

pywm;HMH pacnpOCTpaHeHHe BH,n:a, KBJIHWTCH qpe3MepHoe 3aTeHeHHe no,n: nOJIOrOM 

JIeCOB, nO'IBbI c HeiÍTpaJIbHoiÍ H m;eJIO'IHoiÍ peaKD;HeiÍ (onTHMyM: pH=3, 4-4, 9), 

CHJIbHO KaMeHHCTble H CKaJIHCTble cy6cTpaTbI. 

B pe3yJIbTaTe IT Be,n:eHHbIX HCCJIe,n:oBaHHH yCTaHOBJIeHO, 'ITO no,n:06Hoe pa3-

JIH'IHe yCJIOBHiÍ npOIi3paCTaHHK N. angustifolius npHBo,n:HT K 6HOMopcpOJIOrH'IeCKHM 

OTJIH'IHHM MeJK,n:y rpyrrnaMH paBHHHHo-npe,n:ropHbIX H BbICOKoropHbIX nonyJIHD;HH. 

CTeneHb pa3JIH'IHiÍ MeJK,n:y nonYJIHD;HHMHo H3 o,n:Horo nOHca BapbHpyeT OT I10JIHOrO 

OTCyTCTBHH ,n:o ypOBHH, KOTOpbliÍ 3Ha'IHTeJlbHO HHJKe MeJKrpynnoBblx pa3JIH'IHiÍ. 

TaK, cpaBHHTeJlbHO-KapHOJIOrHQeCKOe HCCJIe,n:oBaHHe nOKa3aJlO (KpHQcpaJIy­

llIHiÍ,CBellIHHKoBa 1985), 'ITO Bce nOJIyJlHD;HH HMeWT CXO,n:HbliÍ cTaH,n:apTHbIH: 

KapHOTHn (K = 2n = 14 = 2 • )4SA + 2SM + SM st (pHC. 3), T. e. OTHOCHTCH KO,n:­

HOMy BH,n:y. Ha 6a3e OCHOBHoro 'IHCJIa XpOMOCOM o6HapyJKeHO TPH BapHaD;HH Ka­

pHOTIl.na, OTJIHQaWm;HeCK MeJK):(y co6oiÍ no KOJIO'IeCTBy ,n:onO:JIHHTeJIbHbIX XpOMO­

COM (2n = 14 + 0- 4 B). reHeTH'IeCKM .D:HcpcpepeHD;HaD;HK npe,n:ropHbIX H BbICOKO-
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ropHbIX nonyJUlIlHH np05IBJUleTC5I B pa3JIH'IHH Me)K,n:y HHMH no KOJIHtrfCTBy CrryT­

HH'IHbIX XpOMOCOM, a TaK)Ke no xapaKTepy pacnpe,n:eJIeHH5I ,n:onOJIHHTeJIbHbIX XpO­

MOCOM. B npe,n:ropHblx norryJI5IIIH5IX cnyTHH'IHOM 5IBJI5IeTC5I Yll napa cy6MeTan;eHT­

pHtreCKHx XpOMOCOM, a 'IHCJIO pacTeHHM c B-XpoMocoMaMH BapbHpyeT OT 36 ,n:o 

52 % . B BbICOKoropHbIX MecToo6HTaHH5IX BH,na o6Hapy)KeHO ,nBe crryTHH'IHble xpo­

MOCOMbI - YI H YII, a KOJIH'IeCTBO oco6eH c ,n:onOJIbHHTeJIhHbIMH XpOMOCOMaMH 

COCTaBJI5IeT 4--12 % OT o6mero 'IHCJIa HCCJIe,n:OBaHHblX 3K3eMIIJUrpOB. 

Ha6mo,n:eHH5I 3a ce30HHbIM pHTMOM pOCTa H pa3BHTH5I N. angustifolius no­

Ka3aJIH, qTO He6JIarOnpH5ITHble yCJIOBH5I BbICOKOrOpb5I BJIH5IIOT Ha CMemeHHe cpeHO­

cpa3 H yCKOp5IIOT npOXO)K,neHHe paCTeHH5IMH OT,n:eJIbHbIX 3TanOB MaJIOro )KH3HeHHoro 

n;HKJIa. Ha HH3MeHHOCTH H B npe,n:ropbe Ha,n:3eMHbrn ro,n:HqHbrn IIHKJI pa3BHTH5I npo­

,nOJI)KaeTC5I B Te'leHHe 4 MeCSln;eB (anpeJIb-HJIIOJIb), a B BbICOKoropHOM n05Ice - 2,5-

3 MeC5IIIeB (BTOpa5I nOJIOBHHa Ma5I - Ha'laJIO aBrycTa) H B 60JIee n03,n:HHe KaJleH­

,napHble CpOKH. 

B xo,ne 60JIbIIlOrO )KH3HeHHOro IIHKJIa OC06H N. angustifolius npoxo,n5IT 'lepe3 

p5I,n nOCJIe,nOBaTeJIbHbIX B03pacTHblx COCT05IHHH. Ha OCHOBaHHH KOMnJIeKCa, Ka­

qeCTBeHHbIX H KOJIH'leCTBeHHbIX npH3HaKOB, HCCJIe,n:OBaHHbIX y 25- 30 3K3eMIIJlSlpOB 

Ka)K,n:oro B03pacTHoro COCT05IHH5I, Bbl,n:eJIeHbI 5 B03pacTHblx rpyrrn H 8 no,n:rpyrrrr 

oco6eH. OCHoBHble 3TaIIbI 60JIbIIlOrO )KH3HeHHOro n;HKJIa paCTeHHH B pa3HbIX Bbl­

COTHbIX n05Icax COBna,n:aIOT, o,n:HaKO B BbICOKoropbe Ha6JIIO,n:aeTC5I era 6HOJIOrH­

qeCKOe COKpameHHe B CB5I3H c BbIIla,n:aHHeM Cpe,n:HeB03paCTHoro COCTOSlHH5I reHe­

paTHBHoro rrepHo,n:a. 

HCCJIe,n:OBaHHe B03paCTHOH CTpyKTypbI H "IHCJIeHHOCTH n;eHononyJI5IIIHH 

N. angustifolius B 13 HaH60JIee THnH'IHbIX coo6mecTBax n03BOJIHJIO onpe,n:eJIHTb 

3KOJIOrH'IeCKHH H cpHTOIIeHOTH'IeCKHH onTHMyMbl BH,n:a. Ha HH3MeHHOCTH H B rrpe,n:­

ropbe 3KOJIOrH'IeCKHH OIITHMYM, T . e. yCJIOBH5I HaH60JIee 6JIarorrpH5ITHble ,n:JI5I pOCTa 

H pa3BHTHSl paCTeHHH (Pa6oTHoB 1950 6), peaJIH3yeTcSl B nrnpOKOJIHCTBeHHbIX 

JIecax. 3,n:ecb cTpyKTypa B03pacTHblx cneKTpoB OqeHb 6JIarOnpHSlTHa ,n:JI5I BH,n:a H xa­

paKTepH3yeTcSl npe06JIa,n:aHHeM cpe,n:He- H MOlllHopa3BHTbIX oco6eH reHepaTHBHoro 

rrepHo,n:a (46,9%), 6bICTPbIMH TeMIIaMH HX pa3BHTH5I, MaKCHMaJIbHOH ceMeHHoH rrpo­

,L(yKTHBHOCTbIO H OIITHMaJIbHOH IIJIOTHOCTblO n;eHonorryJI5In;HH (75- 850co6eH Ha 

1 M 2
). <I>HTon;eHOTH'IeCKHH OIITHMYM, T. e. yCJIOBH5I, npH KOTOpbIX n;eHonorryJISlII;IlJ[ 

,n:OCTHraeT MaKCHMaJIbHOH HHTeHCHBHOCTH B03,n:eHCTBH5I Ha cpe,ny (Pa60THOB, 

19506), Ha6JIIO,n:aeTC5I Ha BblCOKOTpaBHbIX JIyrax. B 3THX n;eHorrorryJI5In;HSlX qHCJIeH­

HOCTb oco6eH HaH60JIbIIlaSl (308 ,2-319,3 3K3eMIIJl5Ipa Ha 1 M 2
), o,n:HaKO CTpYKTypa 

B03pacTHblx CrreKTpOB He6JIarorrpH5ITHa ,n:JI5I BH,n:a, rrpeo6JIa,n:alOT cJIa6o- H cpe,n:He­

pa3BHTble OCo6H reHepaTHBHoro rrepHo,n:a (21,5-35 %), B03pacTaeT y'laCTHe cppaK­

n;HH rrpereHepaTHBHblx pacTeHHH BCJIe,n:CTBHe yXy,L(IIIeHH5I yCJIOBHH cymecTBOBaHH5I. 

KaK BH,n:HO, 3KOJIOrH'IeCKHH H cpHTOn;eHOTH'IeCKHH onTHMyMbI N. angustifolius B 3TOH 

30Re He cOBrra,n:aIOT. B n;eJIOM 3KOJIOro-cpHTOn;eHOTH'IeCKHe yCJIOBHSl HaH60JIee 

6JIH3KH K OrrTHMaJIbHbIM Ha pa3HOTpaBHO-3JIaKOBbIX JIyrax. 

B BbICOKoropHOM n05Ice 3KOJIOrH'leCKHM H cpHTOn;eHOTH'IeCKHH onTHMyMbI CO B­

na,n:alOT Ha cy6aJIbIrnMCKHX BblCOKOTpaBHbIX JIyrax. 3,n:eCh "IHCJIeHHOCTh oco6eH 

HaHBbICIIIaSl H3 Bcex BhICOKoropHbIX n;eHorrorryJISlllHH (763K3eMIIJI5IpOB Ha 1 M 2), 

rpynrra reHepaTHBHblx pacTeHHH HaH60JIee MHOrO'IHCJIeHHa (57,9%), o,n:HaKO ,n:OJISl 

MOmHopa3BHTbIX 3K3eMIIJI5IpOB HeCKOJIhKO HH)Ke, 'leM B JIecax. AHaJIH3 B03paCTHOH 

CTpyKTypbl IIeHonorryJI5IIIHH N. angustifolius rr03BOJI5IeT Bbl,n:eJIHTb 6a30Bble CneKTpbI, 

xapaKTepHble ,n:JI5I coo6meCTB, Haxo,n:5ImHXC5I B ,n:ecpHHHTHBHOM COCT05IHHH (pHC. 4). 
CTpyKTypa 6a30Bblx CrreKTpOB KOppeJIHpyeT B o6mHx 'lepTaX co cnoco6aMH pa3-

MHO)KeHH5I H nOMep)KaHH5I qHCJIeHHOCTH n;eHononyJI5In;HH. B 3aBHCHMOCTH OT CTe-
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neHll. aHTpOnOreHHOrO BJIll.HHll.H H 3KOJIOrO-n;eHOTll.'IeCKHX yCJIOBHií: BbUIBJIelffiI He­

CKOJIbKO Cll.JIbHOOTJIll.'IalOrn;ll.XCH Bapll.an;ll.H B03paCTHbIX cneKTpOB, a TaK)l(e perpec­

Cll.BHbIH Tll.n n;eHononyJIHn;HH, COOTBeTcTBylOrn;ll.H O,lJ,HOH ll.3 nOCJIe,lJ,Hll.X CTeneHe:H 

nacT6ll.rn;HOH ,lJ,erpeccll.ll.. 

B npHpO,lJ,HbIX MecTo06ll.TaHll.HX y N. angustifo/ius Ha6JIIO,lJ,aIOTCH TPll. tPOpMbl 

BereTaTll.BHoro pa3MHO)l(eHll.H. 3Heprll.H BereTaTll.BHoro pa3MHO)l(eHll.H 3aBll.Cll.T OT 

yCJIOBll.H MeCTo06ll.TaHll.H H KOppeJIll.pyeT c ll.HTeHCll.BHOCTblO ceMeHHoro pa3MHO­

)l(eHll.H. B lIIll.pOKOJIll.CTBeHmIX JIecax Hll.3MeHHOCTll. H npe,lJ,rOpbH nOJIHOCTblO npe-

06JIa,lJ,aeT ceMeHHoe B0306HOBJIeHll.e n;eHonorryJIHn;Hií:, B BbICOKoropHOM nOHce -

BereTaTll.BHoe. B JIyroBblx co06rn;ecTBax npe,lJ,rOpbH caMOnOMep)l(aHll.e n;eHonorryJI­

Hn;ll.H ocyrn;ecTBAAeTCH KaK CeMeHHbIM, TaK H BereTaTll.BlffiIM cnoc060M, npll. ,lJ,OMll.HH­

pOBaHHH ceMeHHoro pa3HO)l(eHHH. 

HCCJIe,lJ,OBaJIHCb Bce OCHOBlffile 3M6pHOHaJIbHble npOn;eCCbI y N. angustifolius: 
Mll.KpocnoporeHe3 H pa3BHTll.e My)l(CKOrO raMeTOtPHTa, MeracnoporeHe3 H pa3Bll.THe 

)l(eHCKOro raMeTOtPlITa, OllJIO,lJ,OTBOpeHll.e, pa3BIITll.e 3H,lJ,OCnepMa H 3apO,lJ,blma 

(KPll.'ItPaJIylIIll.H 1984). YCTaHOBJIeHO, 'ITO BbICOKoroplffile nonYIDIII.HH Bll.,lJ,aXapaK­

TepH3ylOTCH HaJIll.'lHeM HeKoTopbIX 3M6pHOJIOrH'IeCKll.X oc06eHHocTeH (OTKJIIOHeHll.H 

B npon;ecce MeH03a H tPopMHpOBamrn Mll.Kpocnop, 60JIee Hll.3KaH tPepTll.JIbHOCTb 

nbIJIbn;bI, B Cpe,D,HeM Ha 33,9 % no cpaBHeHll.lO c npe,lJ,rOplffiIMH norryJIHn;ll.HMll., rH6eJIb 

. CeMHnO'IeK Ha paHHll.X CTa,lJ,HHX pa3BIITHH, CMern;eHll.e CpOKOB H yCKOpeHmle TeMIIbI 

!IpOXO)l(,lJ,eHHH OT,lJ,eJIbHbIX 3TanOB 3M6pHoreHe3a), 06yCJIOBJIeHmIX B03,lJ,eHCTBHeM 

CypOBbIX KJIll.MaTH'leCKll.X yCJIOBHH Ha Mll.KpocnoporeHe3, OnbIJIeHll.e II OllJIO,lJ,O­

TBopeHll.e. 

HHTeHCHBHOCTb ceMeHHoro pa3MHO)l(eHll.H N. angustifolius 3aBll.Cll.T OT yCJIO­

BHH MeCTo06HTaHll.H H KOppeJIll.pyeT, KaK y)l(e OTMe'IaJIOCb, c 3HeprlIeH BereTaTHB­

Iloro pa3MHO)l(eHll.H. Cpe,lJ,HHe 3Ha'IeHll.H: 3JIeMeHTOB ceMeHHOH npO,lJ,yKTll.BHOCTH 

norryIDIII.ll.H ll.3 pa3lffiIX nOHCOB ,lJ,OCTOBepHO pa3JIH'IaIOTCH Me)l(,lJ,y C060H no BceM 

ypOBHHM 3Ha'IHMOCTll.. ITpon;eHT 06ceMeHeHHH npe,lJ,rOplffiIX norryJI5IIIHH B Te'IeHHe 

Tpex JIeT ll.CCJIe,lJ,OBaHll.H BapblIpOBaJI OT 16,9 ,lJ,0 29,2 %, BblcoKoropHblx - OT 3,6 ,lJ,O 

16,8 %. .1l:ByxtPaKToplffiIM ,D,HCnepCll.OHmIM aHamnOM yCTaHOBJIeHO, 'ITO He6JIaro­

npll.HTlffile KJIHMaTll.'IeCKHe yCJIOBHH BbICOKoropbH cyrn;ecTBeHHO CHH)l(aIOT KaK nOTeH­

n;ll.aJIbnylO, TaK H tPaKTll.'IeCKYIO ceMeHnylO npO,D,yKTll.BHOCTb. KOJIH'leCTBO pa3BHTbIX 

ceMHnO'IeK Ha n06er B BbICOKoropHbIX norryJIHn;ll.HX B Cpe,lJ,HeM Ha 20,62 % Hll.)l(e, 'IeM 

B npe,lJ,ropHbIX, a ceMHH - Ha 66,98 %. KOppeJIHD;HH Me)l(,D,y KOJIll.'IeCTBOM ceMHnOqeK 

H ceMHH BO Bcex ll.CCJIe,lJ,OBaHmIX nonyJIHn;HHX oTcycTByeT. B n;eJIOM cnoco6HoCTb 

Bll.,lJ,a K ceMeHHOMY pa3MHO)l(eHHIO ,lJ,OBOJIbHO Hll.3KaH, B oc06eHHOCTll. BbICOKoropHbIX 

nonyJIHn;ll.H. 

ITo cnoc06y ,D,HCCeMHHan;HH N. angustifolius OTHOCll.TCH K 6apoxopaM, OT'IaCTH 

6aJIJIll.CTaM (no KJIaCCll.tPHKan;Hll. P. E. JIeBHHoH 1957). ITpopacTaHll.e ceMHH B npH­

pOl1:e nOl1:3eMHOe oceHHee. ITOJIeBaH BCXOJKeCTb CeM5IH 3aBll.Cll.T OT 3KOJIOrO-tPHTO­

n;eHOTH'IeCKll.X yCJIOBll.:H MeCTo06ll.TaHll.H H B Cpel1:HeM paBHa 62 %. JIa60paTopHaH 

BCXO)l(eCTb ceMHH ll.3 npel1:rOpHbIX norryIDIII.ll.H BapbHpyeT OT 71 ,lJ,0 97% H B Cpe,lJ,HeM 

COCTaBJIHeT 84,8 %, ll.3 BbICOKoroplffiIX - OT 36 11:0 87 %, cpe,lJ,HH:5I - 54,35 %. Bcxo­

)l(eCTb CeM5IH coxpaHHeTCH B Te'IeHHe 3-4 JIeT, HO npOn;eHT BCXO)l(eCTll. yMelffilIIaeTCH 

OT rO,lJ,a K ro,D,y . 

.1l:JIH ll.CCJIe,lJ,OBaIlHH MoptPOJIOro-reorpatPH'leCKOH ,D,HtPtPepeHD;HanHH nonyJIHnH:H 

N. angustifolius npll.MeHeH aHaJIH3 BnyTpll.- H Me)l(nonyJIHnll.OHHOH ll.3MeH'lHBOCTH 

BereTaTll.BHbIX H penpO,lJ,yKTll.BlffiIX npll.3HaKOB (MaHp 1974). YCTaHOBJIeHO, 'ITO 

60JIblIIll.HCTBO npll.3HaKoB nO,lJ,Bep)l(elffiI reorpatPll.'IeCKOH ll.3MeH'lHBOCTll. II npOHB­

AAIOT cpel1:HIOIO CTellem, Bapbll.pOBaRHH (v = 11-20%). BbICOKaH cTenellb nOJllI-
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PRe. 3. HiUiorpaMMa Narcissus angustifolius 

Mopqm3Ma no,n;3eMHblx opraHoB (V = 25- 40 %) onpe,n;emleTC5I, rnaBHbIM 06pa30M, 

3KOnOrH'IeCKHMH ycnOBH5IMH MeCToo6lITaHH5I. IIpH3HaKH c HH3KOM H cpe,n;HeM CTe­

neHbIO H3MeHlJHBOCTH Hcnonb30BanHCb B KalJeCTBe KpHTepH5I Mopcponoro-reorpa­

cpHlJeCKOH ,n;HcpcpepeImHaIIHH nonyn5IIIHM, TaK KaK OHH ,n;OBonbHO cTa6HnbHbI H MeHee 

3aBHCHMbI OT BnH5IHH5I 3KonorHqeCKHX cpaKTOpOB. XapaKTep BapbHpOBaHH5I npH3-

HaKOB B npe,o:enax o,o:Horo n05Ica B 06IIIHX lJepTaX cOBna,o:aeT. KpHBbl e BenHlJHH KO-

3cpcpHIIHeHTOB BapHaIIHH H3 pa3Hblx n05ICOB HMeIOT CBOH oco6eHHOCTH, Bcne,o:CTBHe 

lJero OHH MeHee conOCTaBHMbI. reorpacpHlJeCKa5I H3MeHlJHBOCTb N. angustifolius 
np05IBn5IeTC5I B 3HalJHTellbHOM npeo6na,n;aHHH npH3HaKOB npe,o:ropHbIX nonyn5IIIHM 

Ha,n; COOTBeTCTBYIQIIIHMH napaMeTpaMH BbICOKoropHbIX. 113yQeHHble nonyn5IIIHH 

,n;OCToBepHO pa3nHQaIOTC5I Me)J(,o:y C060M no 9 npH3HaKaM H3 12 Hccne,o:OBaHHbIX 

HaMH (Ta6m!IIa). IIOCKonbKY B xapaKTepe reorpacpH'IeCKOM H3MeHlJHBOCTH Ha6nIO­

,n;aeTC5I OTCyTcTBHe TpaHcrpeCCHH BapHaIIHOHHbIX HHTepBanOB BH,o: cne,o:yeT ClJHTaTb 

nOnHTHlJeCKHM. 

B npe,o:ropHblx H BbICOKoropHbIX nonyn5IIIH5IX cYIIIeCTByeT B3aHMOCB5I3b Me)J(,o:y 

18 npH3HaKaMH, H3 HHX 9 5IBn5IIOTC5I 06IIIHMH ,o:n5I 060HX n05ICOB. YCTaHoBneHHble 

3aBHCHMOCTH Bblpa)J(aIOTC5I aHanHTHlJeCKH B BH,o:e nHHeMHbIX CPYHKIIHM H COOTBeT­

CTByIOIIIHX ypaBHeHHM perpeCCHH. CpaBHeHHeM cpe,o:HHX 3HalJeHlfM npH3HaKOB npH 

nOMoIIIH KpHTepH5I CTblO,o:eHTa, a TaK)J(e KOppen5IIIHOHHhIM aHanH30M ,o:oKa3aHo, 

lJTO no xapaKTepy 60nbIllHHcTBa B3aHMOCB~I3eM Bce nonyn5IIIHH OTHOC5ITC5I K He­

Kor,o:a e,o:HHOM nepBHlJHOM nonyn5IIIHH BH,o:a, KOTOpa5I 3aTeM pacnanaCb, B cHny p5I,o:a 

npHlJHH, TeppHTopHanbHO Ha nOKanbHbIe. CTeneHb paCXO)J(,o:eHH5I Me)J(,o:y nonyn5I­

IIH5IMH H3 o,n;Horo n05Ica cYIIIecTBeHHo HH)J(e, lJeM Me)J(,o:y nonyn5IIIH5IMH H3 pa3Hblx 

n05ICOB. 

Ha OCHOBaHHH MOPCPOJIOrH'leCKHX OTnH'lHM no lJHCJIy nHCTbeB Me)J(,ny nonyn5I­

IIH5IMH H3 npe,o:ropHoro H BbICOKoropHoro n05ICOB B. M. KOMeH,nap (1969) omfcan 

TpexnHCTHYIO H QeTblpexnHcTHyIO cpOPMbI ,o:aHHoro BH,o:a. B pe3yllbTaTe npoBe,o:eH­

HbIX HaMH 6HOKOMITneKCHblx Hccne,n;oBaHHM N. angustifolius yCTaHoBneHO, 'lTO 

Me)J(,o:y 3THMH rpynnaMH nonyn5IIIHM HMeIOTC5I cYIIIeCTBeHHbl e MOpcpocpH3HonorH­

'leCKHe, 6HOnOrH'IeCKHe, 3Konoro-cpHToIIeHOTH'IeCKHe H KapHOTHnHlJeCKHe pa3nWIH5I. 

TaKHM 06pa30M, eCTb Bce OCHOBaHH5I CQHTaTb, lJTO B 3aKapnaTbe N. angustifolius 
npe,n;CTaBneH ,n;ByM5I KnHMaTHlJeCKHMH (reorpacpHQeCKHMH) 3KOTHnaMH. Ha HH3MeH­

HOCTH H B npe,n;ropbe npOH3paCTaeT N . angustifolius oec. praemontanus KOMENDAR 

et KRTCSFALUSHIJ. B BbIcoKoropHoM n05Ice BCTpeQaeTC5I N. angustifolius oec. 

altimontanus KOMENDARet KRICSFALUSIDJ (KoMeH,n;ap, KpilJcpanyIlliM 1984). BbI-
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reozparfjUqeCKafla U3MellQUeOCmb npU311aK08 UleCmU nony/lflljUÜ 
Narcissus augustioflius e pa311blX eblCOmllblX 

nOflcax YKpaUllCKUX Kapnam 

Ta6/lulja. 

IIpepropHbr:lí: IIOllC BblcoKoropHbr:lí: IIOllC 

IIpH3HaK 
IIOIIyJ1l1U;HlI 

,L(y6pOBbI I KHpemH I ~!:a I Arrell;Ka I IIo,llrryJIa I CTOr 

JIYKoBHu;a 

,L(JIHHa, CM 4,09 I 3,75 3,77 I I 2,78 2,80 I 3,36 

I I 
-1 -1 I--I 

IIIHpHHa,cM 2,29 I 1,94 1,80 .1 1,68 1,59 2,03 

Bec, r 6,76 I 5,92 5,17 I 3,89 3,49 6,02 
I I , I -,- --,-

JIHCTbJl 

~HCJ10, mT 3,59 3,56 3,56 I I 2,68 2,78 2,86 

, , , 
-I--I -I--I -'-I -I--I 

,L(J1HHa, CM 25,65 I 39,29 38,12 I I 26,59 25,59 26,26 I 
IIIHpHHa,CM I 0,76 0,76 0,73 I I 0,68 0,63 0,69 

U;BeToHoc 

BbICOTa, CM 55,49 I 49,88 48,60 I 35,11 35,19 41,55 

U;BeToK 

I , ,I 
-I--I -I --I -I--I -I-- I 

,L(HaMeTp, CM 7,11 I 6,44 6,38 I I 6,12 6,29 I 6,70 

,L(J1HHa Tpy6m, CM I 2,78 2,76 2,69 I 2,98 2,91 2,96 

,L(J1HHa IIbIJIbHHKOB, CM I 0,53 0,52 0,51 0,51 0,53 0,50 

IIJ1o,ll 

,L(J1HHa, CM 1,82 1,70 1,71 I I 1,41 1,48 1,52 

illHpHHa,cM I 1,15 1,16 1,15 1,18 1,14 1,19 

IIPMME~AHME: 06Be,lleHbI H COe,llHlieHbI Cpe,llHHe 3HaqeHHJI IIpH3HaKOB, MelK,lIY KOTOPMH OT-
CyTcTByeT ,lIOCTOBepHall pa3HHu;a • 

.n;eJIeHHble 3KOTHnbI ~BmlIOTC~, no cymeCTBY, aJIJIOnaTpH'IeCKHMH paccaMH .n;aHHoro 

BH.n;a, MeJK.n;y KOTOpbIMH B03HHKJIH Ha6JIIO.n;aeMble pa3JIH'IH~ BCJIe.n;CTBHe HX npH­

cnOC06JIeHH~ K CHJIbHO OTJIHqaIOmHMC~ yCJIOBHHM cpe.n;bI H .n;JIlUeJIbHOH reorpaqJH­

'IeCKOH H30JIHIJ;HH. B CHCTeMaTH'IeCKOM OTHorneHHH pa3HHIJ;a MeJK.n;y BbI.n;eJIeHHbIMH 

3KonmaMH cooTBeTcTByeT TaKCOHOMH'IeCKoMy paHry IIO.n;BH.n;OB. CJIe.n;oBaTeJIbHO, 

npe.n;ropHbIH 3KOTHn ~BJI~eTCH HOBbIM .n;JIH HayKH TaKCOHOM - N. angustifolius 
subsp. t~anscarpathicus KRICSFALUSHIJ, comb. nov. (Kpi'I<lJaJIyuIHH 1984). 

AHaJIH3 nonyJI~IJ;HOHHOH CTpyKTypbI N. angustifolius n03BOJIHJI BbI.n;eJIHTb 
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PHC. 4. Ea30Bble cneKTpbl IIeHouorrymrmm Narcissus angustifolius 
1- nmpOKOJlliCTBeHHble JIeca (HH3MeHHocTb :II upe)J,ropHbI:l!: IlOllC); 

II - .rryroBble coo6mecTBa (rrpe)J,roplIbI:l!: rrollc); 

III 

s 

III - KycrapHHKoBoe KpHBOJIecbe:ll BbICOKoropHble JIYTa (cy6aJIbIIHikKH:l!: rrollc); 
1- 6a30BbIH cueKTp; 2 - 30Ha 6a30Boro cueKTpa (x= ±3~) 

(PIIC. 4 OCTaBHb 113 nepBoro BapIlaHTa CTapIl!) 

BHyTpH IIpe.n;rOpHOrO KJIHMaT03KOTHIIa .n;Ba :qeH03KOTHna: JIyroBoH H JIeCHOH. IIep­

BbIH 3KOTHII 06'be.n;HH5IeT IIOrryJI5I:qHH, npHypO'leHHble K JIyroBbIM :qeH03aM Ha 6e.n;HbIX 

.nepHoro-6YP03eMHbIX rJIeeBbIX nO'lBax. BTOpOH BKJIIO'laeT IIonyJI5I:qHFr, MeCToo6H­

TaHH5I KOTOpbIX CB513aHbI c nIRpOKOJIHCTBeHHbIMH JIeCaMH H 60raTblMH rYMYCOM 

6ypbIMH JIeCHbIMH ono.n;30JIeHHbIMH rJIeeBaTbIMH nO'lBaMH. MOP<POJIOrH'leCKHe 

napaMeTpbI 3THX norryJI5I:qH:H: cymeCTBeHHO npeBblIIIaIOT COOTBeTcTByIOmHe xapaK­

TepHCTHKH JIyroBblx norrymm;H:H: no 6 npH3HaKaM, a .n;JIHHa JIHCTbeB y paCTeHH:H: 

JIeCHbIX coo6mecTB 3aMeTHO KOpO'le, 'leM y JIyroBbIX (Ta6JIH:qa). DblJIH o6Hapy)l(eHbI 

H .n;pyrHe oco6eHHOCTH JIeCHbIX nonyJI5I:qHÜ, IIp05IBJI5IIOmHeC5I B 3arra3.n;bIBaHHH <pe­

Ho<pa3 pa3BHTH5I, npOCTpaHCTBeHHOH H B03paCTHO:H: CTpyKType, cnoco6ax B0306HO­

BJIeHH5I H IIOBblIIIeHHO:H: KOH:qeHTpa:qHH .n;onOJIHHTeJIbHbIX XpOMOCOM. IIo-BH.n;HMOMY, 

B CHCTeMaTH'leCKOM OTHOIIIeHHH onHcaHHble BblIIIe :qeH03KOTHIIbI MO)l(HO paCCMaT­

pHBaTb KaK JIyroByIO (N. angustifolius f . pratensis KRICSFALUSHIJ) H JIecHyIO (N. 
angustifolius f. sylvatica KRICSFALUSHIJ) <pOpMbI .n;aHHoro BH.n;a. 

BblcoKoropHble nonyJI5I:qHH TaK)I(e pacnpe.n;eJI5IIOTC5I Ha .n;Be rpyIIlIbI. K IIepBoH 

rpyrrrre OTHOC5ITC5I co06mecTBa, MecToo6maHH5I KOTOpbIX CB5I3aHbI c KycTapHHKO­

BbIM KpHBOJIeCbeM H BbICOKoropHbIMH HH3KOTpaBHbIMH JIyraMH Ha rOpHO-JIyroBbIX 

me6HHCTbIX IIO'lBax. Ko BTOpO:H: - IIorryJI5I:qHH, npHypO'leHHble K Cy6aJIbIIH:H:CKHM 

BbICOKOTpaBHbIM JIyraM Ha rOpHO-JIyroBbIx 6ypo3eMHbIX nO'iBaX c MomHbIM ryMyc­

HbIM ropH30HTOM. OHH npeBblIIIaIOT IIonyJI5I:qHH nepBO:H: rpyrrrrbI no 5 MOP<P0JIOrH­

'leCKHM IIpH3HaKaM (Ta6JIH:qa), a TaK)I(e OTJIH'laIOTC5I no xapaKTepy B03paCTHO:H: 

cTpyKTypbI. O.n;HaKo 3.n;eCb Be.n;ymHMH <paKTOpaMH, B03.n;e:H:CTByIOmHMH Ha .n;H<p<pe­

peH:qHa:qHIO nonyJI5I:qHÜ, 5IB51JIIOTC5I, rJIaBHbIM 06pa30M, 3.n;a<pH'ieCKHe yCJIOBIm, no-

3TOMy <popMa paCTeHHH HaCJIe.n;CTBeHHO He 3aKpelIJIeHa, 'iTO yCTaHOBJIeHO 3KcnepIi­

MeHTaJIbHbIM nyTeM. TaKIiM 06pa30M, <peHOTIin 3THX nOIIyJI5I:qH:H: 5IBJI5IeTC5I CJIe.n;­

CTBHeM MO.n;H<pHKa:qHOHHOH H3MeH'lHBOCTH H OHH MoryT 6bITb BbI.n;eJIeHbI JIHIIIb 

B Ka'ieCTBe 3Ka.n;. 

YCTaHOBJIeHHa5I HaMH BHyTpHBH.n;OBa5I .n;H<p<pepeH:qHa:qH5I N. angustifolius, era 

IIIHpOKa5I 3KOJIOrH'ieCKa5I lIJIaCTH'lHOCTb H COBpeMeHHbrn .n;H3'bIOHKTHBHbrn apeaJI 
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5IBJHlIOTC5I CJle,n:CTBHeM BJlH5IHH5I Ha rrpon:ecc B03HHKHOBeHH5I H ,n:aJlbHeHllIylO 3BOJlIO­

n:HIO BH,n:a pe3KOH3MeH5IBllIHXC5I yCJlOBHH <PH3HKo-reorpaqmqeCKOH cpe,n:bI (oporeHe3, 

OJle,n:eHeHH51 H ,n:p.). CymecTBoBaHHe Ha 3aKaprraTbe paBHHHHo-rrpe,n:ropHOH rpyrrrrbI 

rrorryJl5In:Hií: MO)f(HO 06b51CHHTb MHrpan:HeH BH,n:a B IIJleHCTon:eHe H3 BbICOKoropHbIX 

paHOHOB YKpaHHCKHX KaprraT Ha Cpe,n:He-,[(yHaHcKylO HH3MeHHOCTb, r,n:e OH coxpa­

HHJlC5I Ha cero,n:H5I B pe<pyrHyMax Jle,n:HHKOBoro rrepHo,n:a. CBH,n:eTeJIbCTBOM B rrOJlb3y 

3TOH rHrrOTe3bI 5IBJl5IIOTC5I MHorHe rraJIe060TaHHQeCKHe li rraJleOHTOJlOrHqeCKHe Ha­

XO,n:KH, a TaK)f(e pe3yJlbTaTbI rrpOBe,n:eHHbIX HaMH HCCJIe,n:OBaHHH. Mcxo,n:5I H3 BbIllIe­

CKa3aHHoro, HallIH B3rJI5I,n:bI Ha Borrpoc rrpOHCXO)f(,n:eHH5I paBHHHHoro YQaCTKa apeaJla 

N. angustifolius pacxo,n:51TC5I c MHeHHeM qorrHKa (1976, 1978) o ere BTOpHqffOM 

xapaKTepe. 

,[(eTaJIbHa5I 6HOJlOrMeCKa5I HH<popMan:H5I o N. angustifolius, KOTOpOH MOI pac­

rrOJIaraeM B pe3yJlbTaTe rrpOBe,n:eHHbIX HCCJle,n:OBaHHH, a TaK)f(e H3yQeHHe BJIH5IHH5I 

aHTporroreHHbIX <paKTOpOB Ha apeaJl H 6HOMop<pOJlOrMeCKHe oco6eHHOCTH BH,n:a 

rr03BOJl51IOT pa3pa6oTaTb HayqHble OCHOBOI era oxpaHbI. OCHOBHOH rryTb 3aKJlIOQa­

eTC5I B coxpaHeHHH Bcero reHO<pOH,n:a BH,n:a H BOCC03,n:aHHH era JIOKaJlbHbIX rrorryJI-

5In:HH B rrpHpo,n:HbIX yCJlOBH5IX 06HTaHH5I. HaH60Jlee ,n:eHCTBeHHbIMH 5IBJl5IIOTC51 

oxpaHa rrorryJl5In:HH B eCTeCTBeHHbIX MeCTorrpOH3paCTaHH5IX Ha cymecTBylOmHX 

3arrOBe,n:HbIX TeppHTOpH5IX (<<,[(OJIHHa Hapn:HCCOB»), a TaK)f(e opraHH3an:H5I HOBbIX 

rraM5ITHHKOB rrpHpo,n:bI. IIpe,n:rroJlaraeTc5I BOCC03,n:aHHe Ha n:eHoreHeTHQeCKOH OCHOBe 

Mo,n:eJlHpOBaHHbIX 3KOCHCTeM B rrepBMHOIX MeCToo6HTaHH5IX BH,n:a. Orrpe,n:eJIeHHa51 

pOJlb OTBO,n:HTC5I H TaKOH oxpaHHOH Mepe, KaK KyJlbTHBHpOBaHHe N. angustifolius 
B 6oTca,n:ax. 
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A Narcissus angustifolius Curt. ökologia-biologiai sajátosságai, a faj útjainak 
védelme és természeti kiterjedésének visszaállítása a Tisza folyó medencéjében 

V. V. KRICSFALUSU, és V. I. KOMENDAR 

Uzsgorodi Állami Egyetem, Botanikai Tanszéke, Szovjetunió 

Kivonat 

A Narcissus angustifolius CURT. bioszisztematikai kísérleteknek eredményeit 
közlik a Kárpátaljáról. Adatokat közölnek a fajok ökológiai és fitocönológiai alkal­
mazkodásairól, a nagy és kis életciklusról, a belső - és populációközti vegetatív és 
reproductív jellemvonásainak változásairól. Adatokat közölnek a reproductív biológia 
fő aszpectusairól, a faj taxonómiájáról, ökológiai, fenotipikus és káriotipikus diffe­
renciációjáról. Nyomon követték a N. angustifolius származását és további evolú­
cióját. A kísérletek eredményei alapján ajánlják a faj megvédésének útjait védelmét és 
visszatelepítését a természetvédelmi régióba. 

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. KRICHFALUSillY 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 smalllife 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. KRICFALUSIJ i V. I. KOMENDAR 

Katedra za botaniku, Ddavni univerzitet, Uzgorod 

Abstrakt 

U radu se prikazuju rezultati biosistematskih ispitivanja Narcissus angustifolius CURT. sa 
podnozja Karpata. Iznose se pod aci o ekolosko-fitocenoloskoj adaptaciji vrste, o dijapazonu zi­
votnih ciklusa, o unutrasnjim i medjupopulacijskim vegetativnim i reproduktivnim karakteristi­
karna. Daju se podaci o osnovnim aspektima reproduktivne biologije, o taksonomskom statusu 
vrste, o ekoloskoj, fenotipskoj i kariotipskoj diferencijaciji. Prikazano je poreklo i evolucija vrste. 
Na osnovu rezultata istrazivanja daje se pred log za zastitu i uspostavljanje vrste u regionu njenog 
prirodnog areala rasprostranjenja. 
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INVESTIGATION OF MOSQUITO FAUNA (DIPTERA, CULICIDAE) 
IN POTISJE 

BRANKA BOZIClé 

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 colIected on seven localities along the river Tisa and eleven 
localities which represent river lakes, pools and swamps, alI 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 species 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 weIl as the remaining part s 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 colIected 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, speciaIly 
along the river banks, has already been the subject of research. ADAMOVIé (1975) 
examined in detail the subfamily Anopheline and recorded four species of genus 
Anopheles. Matilda MOROVIé (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 typicallowland river. On the territory of Yugoslavia, i.e. Vojvodina, it 
receives smalI quant it y of water, only 9,4% oftotal quantity that enters in our co un­
try. Of 9,4 % 6,4 % enters from the river Begej and the rest of 3 % from alI 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 smalI faH of only 28 mm/km. A small 
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faH ofthe 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 du ring the middie of 
19th century. The iength 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 aH 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 so da and 
various salt s 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 maxim~m are separated by period of low waters. 

SAP VOJODINA 

Fig. 1. Map of SAP Vojvodina with localities 

Wa,.ter 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 IocaIities a care was take n that breeding places in f100ded 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 Be~ej, Rusanda near 
Melenci and Okanj near Elemir). 

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

The number of larvae and adults during the tieid work was established with method approved 
by WHO. Larvae were colIected by means of net dia 25 cm, and adults by means of aspira tor 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. 

ResuIts and Discussion 

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

In regard to the production of mosquito breeding places flooded areas along 
the Tisa are more import ant. 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., MITROF. 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 directIy 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 middie of July. If there are more rainfalls during a year and more 
oscillations of water level polivoltine species give three or rarely fo ur generations 
within the period April-September. Beside mentioned species found on the localities 
along the Tisa the following were recorded: Aedes cantans MEIGEN, eulex pipiens 
comp. LINNAEUS, eulex modestus FICALBI, eulex territans WALKER and Anopheles 
maculipennis comp. MEIGEN. 

Species of genus eulex are als o abundant in this area, specially in inhabited pla­
ces and are represented with about 15% (14,75%) of total number ofcolIected mos­
quitoes. They have two or three generations per year depending on the quantity of 
rainfalIs and their breeding places can be found in the most various places with water. 
Adults of the se species fly much longer than the representatives of genus Aedes. If 
days are warm during middie 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 alon g 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 colIected in most cases. Adults usualIy stayed 
in stables basements and apartments,. the places we did not control!. ADAMOVlé 
(1975) in his detailed researches of the region of Potisje recorded the presence of 
species Anopheles atroparvus VAN THIEL (Melenci, Coka, Martonos, Sakule and 
Centa), Anopheles maculipennis MEIGEN (Becej, Melenci, Sakule and Opovo), Ano­
pheles messeae FALLERONI (Becej, Biserno Ostrvo, Zabalj and Perlez) and Anopheles 
clavider MEIGEN (Melenci). The most numerous species in alI 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 forrner river course. Some ofthese breeding places have the produc­
tion which can be compared with the production of fiooded areas along Tisa. These 
are lakes Slano kopovo, Rusanda, Okanj and Carska bara. 

As far as fauna is concerned these localities are moré 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 MErGEN and Aedes jlavescens MÜLLER 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 Rossr, Aedes cantans, 
Aedes excrucians WALKER and Aedes annulipes were found in forest covered areas 
(Carska bara, Backi Monostor and Svetozar Miletié). Larvae of these species were 
registered at the end of March - beginning of April when the water temperature 
is relatively low (+4 to + 7 oC). 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, ADAMOVIé, (1975) designates this species as one of 
the most frequent in Potisje. According to this data samples of this species were found 
in ali controlled stables. 

Species Uranotaenia ungiculata EDWARDS has bee n recorded in Vojvodina till 
now only in surroundings of Melenci and Elemir. In July 1982 two female s 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 (Bozreré, 1982). 

Species Mansonia richiardii FICALBr was registered near Coka, Melenci, Backi 
Monostor, Novi Becej, Senta and Svetozar Miletié. Single samples were caught on 
alllocalities except for surroundings of Novi Becej and Svetozar Miletié where more 

Aédes (Aéides) rossicus D aLB. G ORIC. MITROF. 1930 
* + Aedes (A éides) cinereus MEIGEN. 1830 
Á*+Aedes (Aiidim?rphus) vexans M 'IGEN.1830 

+ AiJdes (Ochlerotatus) süctitus MEIGEN. 1838 
+ AMes (Ochlgrotatus) cantas MEIGEN. 1818 

AiJdes (Ochlerotatus) rusticus R05SI. 1790 
* AiJdes (Ochlerotatus) flavescens MÜLLER. 1764 

Á* Ai!dgs (Ochlerotatus) caspius PALLAS. 1771 
• AiJdes (Ochlerotatus) dorsalis MEIGEN. 1830 
* Aédes (Ochlerotatus) excrucians WALKER. 1856 

Aédes (Ochlerotatus) annulipes MEIGEN. 1830 
Culex (Barraudius) modestus FICALBI. 1889 

+ Culex (Culex) pipiens camp. LINNAEUS. 1758 
* Culex (Neoculex) territans WALKER. 1356 

Culiseta (Culiseta) annulata SCHRANK. 1776 
+ Mansonia (Co'fuillettidia) richiardii FICALBI. 1889 

Uran?taenia (Pseud?ficalbia) unr;uiculata EDWARDS. 1913 

I 
Aéies (Ochlerotatus) catphylla DYAR. 1916 
Ano,oheles ( Anopheles) atroparvus V AN THIEL. 1927 
Anopheles (Anopheles) maculipennis MElGEN. 1818 
Anopheles (Anopheles) messae FALLERONI. 1926 
Anopheles (Anopheles) claviger MEIGEN. 1804 

.MALARIA* TULAREMIA + L YMPHOCYTIC CHORIOMENINGITIS ... TAHYNA VIRUS 
ENCEPHALITIS 

Fig. 2. List of mosquitoes species in Potisje 
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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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Szúnyogfauna vizsgálatok (Culicidae, Diptera) a Tiszamentén 

BOZICré BRANKA 

Egyetemi Biológiai Intézet, Novi Sad, Jugoszlávia 

Kivonat 

A Tisza árterülete, valamint a visszamaradt holtágai a szúnyogfejlődés tipikus biotópusai. 
A Culicidae család (Diptera) faunisztikai vizsglatára az 1979-1982 időszakban került sor a nevezett 
térségben. 

Az anyaggyűjtés 7 gyűjtőterületet ölelt föl a Tiszamentén (Zsablya, Becse, Ada, Zenta, Szanád, 
Törökkanizsa és Kanizsa). A további 11 gyűjtőtérséget a Maii Siget, Csóka, Törökbecse, Elemér, 
Melence, Zrenjanin, Aradac, Orlovát, Okanj, Bácsmonostor és Svetozar Miletié környékén elterülő 
félholdalakú depressziók, mocsarak, tószerű Tisza-maradványok képezték. Egyesek, mint a Török­
becsei Sóskopó, valamint a Melencei- és Orlováti tavak, jelentősebb só mennyiséget tartalmaznak. 

A föltüntetett kutatási térségből 18 szúnyogfaj jelenléte volt kimutatható: 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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MCCJIe)1:0BaHHe 4laYHhI KOMapOB B OKpeCTHOCTH nOTuwiíe 

E p a H K a E o )!<:II: IIl;J'lT 

YmrsepcHTeT, HHcTHTYT 6HOJIOrHH HOBbIÍÍ CaA, lOrocnaBHlI 

Pe310Me 

Ha IIpOTlIlKeHHH 4-x neTHHX HccneAoBaHIDí (1979- 1982) Ha TeppIlTo pHH IIOTHIIlHe HaM YAa­
nOCh II03HaKOMHThClI C 18 BHAaMH KOMapOB. H3 MOAenhHbIX 06pa3IJ;OB 6 6bIJIH IIOHMaHbI liO peKe 
TIlca, II- B JOHe 6eperOB THCbI (CTapHIJ;aX, 6eperax). HJ IIpHBeAeHHblX 18 BHAOB KOMapOB liO Tep­
pHTopIlanbHOMY paClIpeAeneHHIO 9 lIBHnOCb xapaKTepHbIMH Anll caMoH peKli THCbI, a 9 - Anll ee 
3aJIIlBHoJí TeppHTopHH. C paHHee OlIliCaHHbIMH 5 BHAaMH B HaCTOllIIJ;ee BpeMll Ha TeppHTopHH 
IIoTHllIJíe BTpe'laeTClI 23 BHAa KOMapoB. 

Istrazivanja faune komaraca (Diptera, CuIicidae) u Potisju 

BRANKA BOZICré 

Institut za biologiju, Novi Sad, Jugoslavija' 

Rezime 

Plavne povdine uz Tisu bo i ostaci nekadasnjeg toka ove ravnicarske reke (mrtva Tisa) preds­
tavljaju tipicna legla komlraca. Faunisticka istrazivanja familije Culicidae (Diptera) ovog podrucja 
obavljena su u sezoni 1979-1982. godine. 

Materijal je prikupljan na sedam lokaliteta uz Tisu (Zabalj, Becej, Ada, Senta, Sanad, Novi 
Knezevzc i Kanjiza) i jedanest lokaliteta koja predstavljaju ostatke nekadasnje Tise a danas su 
najcdée polumesecaste depresije, jezera, ili mocvare, Ovi lokaliteti nalaze se u neposrednoj blizini 
sledeéih mesta: MaIi Siget, Coka, novi Becej, Elemir, Melenci, Zrenjanin, Aradac, Orlovat, Okanj, 
Backi Monostor i Svetozar Miletié. Pojedine od navedenih polumesecastih depresija karakterisu 
se izvesnim procentom soli u vodi, Prvenstveno to su jezera kod Novog Beceja, Melenaca i Orlovata. 

Na svim navedenim lokalitetima zabelezeno je 18 vrsta, stosa predhodnih 5 koje nismo zabe­
ldili u toku naseg rada cini ukupno 23 vrste komaraca na podrucju Potisja. To su sledeée vrste: 
Aedes rossicus, Aedes cinereus, Aedes vexan., 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, An?pheles atroparvus, Anopheles maculipennis, A1lOpheles messeae, Anopheles 
c/aviger, 
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ICHTHYOLOGICAL AND PISCATORIAL PROBLEMS AT THE 
KISKÖRE WATER BASIN . 

Á. HARKA 

Tiszafüred, Lajos Kossuth Gymnasium 

(Received January 14, 1985) 

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 Kisköre (Eastern-Hungary) and at the more than 100 km2 

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 Tiszalök and Kisköre), 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 Kisköre, since here, above the river bafrage, 
a water basin larger than 100 km2 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 l 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 periodicalliving 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 belon gs 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 Kisköre water basin, indicating the bordering dams, river-waters and 
islands 

The fish fauna of the water basin 

During the course of Ouf observations since 1970, the presence of 49 fish species 
had bee n demonstrated at the reach falling to the area of the water basin at the sub­
sequently banked up (fill ed) storage area. The collection s were mainly performed 
with fish-traps, small meshed drag- and square fishing-nets as weIl as with angling 
methods. For the determination of the samples the books of BERG (1949), BÁNÁ­
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 MÜLLER (1983) 
served at the base lor 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 earIier, 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 Tizsafüred. 

Salmonidae 

Salmo trutta jario 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 fiuctuates. 

Cyprinidae 

Leuciscus leuciscus L. - one single individual was caught in the' Tisza bed at Tisza­
füred on November 16, 1978. 
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Leuciseus eephalus L. - this was common earlier, nowadays only a smaIl stock lives 
in the river. 
Leuciseus idus L. - this is similar to the former, but is more frequent. 
Ruti/us ru ti/us 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. 
Seardinius 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. 
Leueaspius 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 weIl as in the river. 
Abramis sapa PALL. - the species only lives in the river, its stock has strongly de­
creased. 
Blieea 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 specieswas rare earlier, too, but not one sample was caught 
du ring the past years. 
Peleeus eultratus L. - it lives in small numbers, main ly in the river-bed. 
Tinea tinea L. - the species is increasing at the marish areas. 
Chondrostoma nasus L. - this was common, but nowadays it only lives in smaIl 
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 SCRLEG. - this probably carne to the storage tank from fish 
pon ds, its increase is expected, but is rare at present. 
Rhodeus serieeus amarus BLOCH - it is quite frequent in the shallow waters along the 
dams. 
Carassius earassius 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 earpio L. - its stock is made large r by introductions, it is frequent . 
Hypophthalmiehthys molitrix VAL. - its stock is of medium size, it is found both in 
the river and at the storage area. 
Aristiehthys nobilis RICH. - this species is similar to the previous one, but is rarer. 

Siluridae 

Silurus glanis L. - its stock is of medium size, main ly 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 forrner 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 Iota L. - its stock has greatly decreased in the river, nowadays it is rather a 
rarity. 

Percidae 

Perea fluviatilis L. - this is common everywhere, but not frequcnt. 
Stizostedion lucioperea 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. 
Gymnoeephalus eernua L. - this is common everywhere. 
Gymnoeephalus baloni HOK. et HENs. - the species is not rare at the more current 
reaches. 
Gymnoeephalus sehraetzer 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 du ring the past years. 

Centrarchidae 

Micropterus salmoides LACEP. - 30 individuals were introduced in 1984 at a more 
confined (enclosed) bay (iniet?) of the storage tank. 
Lepomis gibbosus L. - this occurs in smaIler 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 JÁSZFALUSI (1948) under the naming C. a. bulgariea 
DRENSKY, but this subspecies is not included by BERINKEY (1966) in his work on the 
Hungarian fish fauna, only the C. a. baleaniea KARAMAN subspecies. The ecological 
demands of the population living here are rather indicative of the former, but morpho­
logicaIly they show a transition between the two subspecies. 

The fish stand befo re (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 shaIlow and deep water, as weIl as sio w and rapid current occurred. 

The substance of the bed was gene rally forrned 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 (LÁSZLÓFFY 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 als o characterized by great variety and relative ly high species 
number. On the basis of the dominancy relations regarding the occurring species, 
befo re 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 limnophyIl species increasing in the stagnant 
waters of inundations gave ground for the ranking amongst the carp-region; the 
most significant being: Blieea bjoerkna, Abramis ballerus, abramis brama, Cyprinus 
earpio, Stizostedion lucioperea (HARKA 1974), but the same was strengthened by the 
reophyIl species characteristic to the carp-region, too: Abramis sapa, Gobio albipin­
natus, Cobitis aurata, Aeerina sehraetzer, Leuciseus 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 Iota, 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 till1977 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 Kisköre (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 Tiszalök demonstrated that following the beginning 
intensive alluviu-deposition the situation became stable (MÁTRAl 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 ofthe 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 float ed (suspended?) alluvium, thus providing more favourable light con­
ditions for the photo synthesis of algáe. 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, creat ing rather favourable 
conditions for the limnophyll species of the carp-region. The sp read water warms 
up more quickly, which speeds up the maturity of the .. . !? and shortens the period 
of roeing, furthermore, promote s the increase of aliment-organisms. The growth of 
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Table 1. Distribution aeeording to species of the fish eaught at the river-bed, 
on the basis of data of probe fishings withfish-trap. A: before damming, B: bed-damming, 

C : filled up storage tank 

A B C 

Aeipenser ruthenus 20 1 
Esox lucius 233 597 1194 
Leuciseus eephalus 32 2 2 
Leuciseus idus 46 49 40 
Rutilus rutilus 59 33 151 
Ctenopharyngodon idella 2 95 16 
Seardinius erythrophthalmus 2 40 
Aspü/s aspius 5 17 29 
Abramis brama 570 521 1829 
Abramis ballerus 988 766 965 
Abramis sapa 849 84 35 
Blieea bjoerkna 3169 398 703 
Vimba vimba 3 2 
Peleeus eultratus 38 14 13 
Tinea tinea 10 
Chondrostoma nasus 77 6 5 
Barbus barbus 271 2 5 
Carassius auratus gibelio 292 4074 1667 
Cyprinus earpio 143 569 379 
Hypophthalmiehthys molitrix 1 211 20 
Aristiehthys nobilis 1 2 2 
Silurus glanis 227 74 36 
Ietalurus nebulosus 54 38 55 
Lota Iota 86 1 3 
Perea fluviatilis 21 3 30 
Stizostedion lucioperea 393 328 408 
Stizostedion volgensis 3 12 
Zingel zingel 53 3 

7633 7894 7650 

the brood becomes faster, so that period of life short ens during which the fish are 
the most sensitive to disease s 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 

122 



of other species, too: Abramis brama, Cyprinus earpio, Stizostedion lucioperea, 
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 l cm mesh square fishing­
nets. 

Where marsh ~ like living places developed at the storage area, the earIier repressed 
stagnophyl species also started to increase: Tinea tinea, Carassius earassius, 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 
forrned 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 foIlowing the embankment of 
the storage area. 

The carp found fa vourable conditions at the storage tank, and its catching showed 
steady increase (Fig. 3B). The experiences of the labeIlings perforrned in 1972 pro­
vided basis for their growth and migration. The labeIled fish averagely weighing 
400 g were set out in Apríl, 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 
conc1uded on the basis of the individuals found at the area one year after labelling. 
Two-thirds ofthese originated from the water fiows belonging to the area ofthe 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 perforrned befo re the 
barrage was set int o operation, therefore it cannot be regarded as authentic in res­
pect to the present situation, however, the newer labeIIings have not yet provided 
evaluable results. 

The banking up of the storage-tank was als o 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
forrned 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 
(BÍRÓ 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 weIl 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 inc1ude the data 
of the Stizostedion volgensis, which come to about 5 % of the who le. 

The annual amounts of hauls regarding the pike were in general characterized 
by large fiuctuations, and this characteristic feature could als o be followed from the 
data gained duríng the course of the past decade (Fig. 3A). In the years following the 
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banking up of the·storage tank the ratio of pikes from the hauls increased here as weIl, 
but this - as also experienced in the case of other storage tanks (BOGDANOV and 
LrFsrc 1976) - was only a transitional phenomenon. 

The pike is a species capable of fast accommodation and great tolerance, play­
ing pioneer ro le in the stocking of new living places, besides the Ruti/us ruti/us and 
the Carassius auratus gibelio of similar character. Its development is fast (RrsTIc 
1963, BALON 1967) and our studies on the local populatio n (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 weIl 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 migrat ion is not a new pheno­
menon, however, its effect is feIt bette r 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 faHs behind that of the silures in the Don river (BrZJAEV 1952) and at the 
Danube section in Yugoslavii;l (RrsTIc 1972), but is faster than in the Slovakian wa­
ters (SEDLÁR and GECZŐ 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 - firstIy aims at the increasing of the carp stock from our useful fish, in the inte­
rest of which it aIlots 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 firstIy be achieved by the bette r utilization of the possibilities, the promotion 
of natural increase as weH as by the protection of the progeny. The most important 
conditions for this are the folIowings: 

l. The be st 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 ra is ed 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 weIl 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 aIternate. The aim of the 
fast er falI 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 falI 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 bette r 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 pre sen t. 
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A Kiskörei-víztározó ichthyológiai és halászati problémái 

HARKAÁ. 

Kossuth L. Gimnázium, Tiszafüred , Magyarország 

Kivonat 

A tanulmánya Tisza folyó Kisköre fölötti 30 kilométeres szakaszának, illetve az ennek hullám­
terén kialakított víztározó halállományának változását elemzi. 

A területről az utóbbi 15 év során 49 halfaj jelenlétét sikerült kimutatni. A duzzasztás óta a 
reofil és limnofil fajok arányában igen jelentős eltolódás történt az utóbbiak javára. Míg korábban a 
fo lyószakasz a pontyrégió fö l ső szakaszába tartozott, ma az alsó szakaszába sorolható, a tározótérben 
pedig a stagnofil fajok állománya is növekedésnek indult. 

A jelenlegi körülmények - a gazdaságilag fontos fajok közül - főként a ponty és a süllő szá­
mára kedvezőek . 

A tározó ban elsősorban a pontyállomány növelése kívános , de ezt - a korábbi gyakorlattól 
eltérően - nem telepítésekkel, hanem a lehetőségek jobb kihasználásával kell elérni. Ennek megfelelő ­

en a tanulmányban megfogalmazott javaslatok is főként a természetes szaporodás elősegítésére és az 
ivadék védelmére vonatkoznak. 

KUIDKepeiícKoe Bo~oxpaHuJUO~e 
I1xTUOJIOfUH u np06JIeMLI pLI6oBo~cTBa 

rOPKO A. 

rHMHa3Hll: HM. KomYT JI., THcaqllope,n;, BHP 

Pe310Me 

Hccne,n;oBaHRll: aHanR3HpylOT pbI6HbIH COCTaB Bo,n;oxpaHRnRIIIa peKR TRcbT, pacnOJIOJKeHHOrO 
Ha 30 KM Bblme KRmKepa. 3a nocne,n;HHe 15 neT 3,n;ecb 06HapyJKeHO 49 BH,n;OB pbJ6. 

I10cne 3anpy,n;a Bo,n;oxpaHRnRma B HeM npOH30mnR 3lIa'lliTerrbHble c,n;BHrH B HanpaBrreHHH 
peo<l;>HJIbHbIX H J!HMHo<l;>HJIbHbIX BH,n;OB oc06eHHo co 3Ha'lRTeJIbHbTM nepeBecoM nocJIe,lJ;HHX. PaHbme 
3TOT oTpe30K peKH OTHOCHJIbCll: K KOpOJlHOMy BepHeMY perHoHy, a B HaCTOllIuee BpeMll: era cne,n;yeT 
3a'lliCnRTb K HRJKHeMy oTpe3Ky, r,n;e Ha'larrOCb pa3BRTHe cTero<l;>HJlbHbIX BR,n;OB. 

B cOBpeMeHRbIX yCJIOBHll:X ,n;rrll: pbI6Horo X0311HCTBa OC06bIH RHTepec npe,n;CTaBJllIeT pa3BHTHe 
Kopona H cy,n;aKa. B XpaHHnRIIIaX B nepBylO O'lepe,n;b JKerraTenbHo pa3BO,lJ;HTb Kopona nyTeM eCTeCT­
BeHHoro pa3MHOJKeHRlI (oxpaHbI MarrbKoB). 

Ihtiolo ki i ribolovni problemi akumulacije Kisköre 

HARKA Á. 

Gimnazija "Kossuth Lajos", Tiszafüred 

Abstrakt 

Na oko 30 km dizinskoj deonici reke Tise, odnosno izgradjenoj akumulaciji iznad naselja 
Kisköre, utvrdjeno je prisustvo 49 vrsta riba, tokom zadnjih 15 godina. Usled akumulacije znatno 
se poveéao broj limnofilnih vrsta, dok su reofilne vrste potisnute. Ova deonica reke ranije je pri­
pad ala gornjem regionu sarana, dok se danas veé uvrstava donjoj regiji. U akumulaciji se i stagno­
filne vrste brojnijejavljaju. Postojeéi uslovi su povoljniza sarana, smudja, stliku i soma, od ekonomski 
znacajnih vrsta riba. U cilju rastenja njihovih populacija, autor, umesto dosadasnje prakse naselja­
vanja, predlaze poboljsanje us lova za reprodukciju u prirodnim uslovima, i zauzima se za stvaranje 
us lova za uspesnije prezimljavanje mladji. 
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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 sp read s the famous fish-pon d 
of Echka, having the total surface of 2.000 ha (5 acres). The swamp it self has forrned 
on the alluvial deposits of the River Begej., 

According to its pedological structure, the narrower regio n of Carska Bara end 
Tiganjica is swamped alluvium, poorly salted, with the pathches of soloti soils; 
on the other hand, Perlez's boggy regio n is a typical alluvium of heterogeneous 
mechanical structure (NEJGEBAUER at ali. 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 mocsár - 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 Lukács­
falu, today known as Lukino Selo. In the second half of the 19th century on the other 
side of the River Tisa were swamps. The writers who wrote about their travels 
(MARSILI, BALDAMUS, LÁzÁR, HODEK, MADARÁSZ) 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 18th 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 divide s 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 infiuence of the Danube, when its 
water level is high, is also felt. For water reg ime 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% 
ofthe wider Carska Bara region; 20% ofthe regionare covered with the boggy region 
woods of willow and white poplar; the rest 40% are meadows and pastures (Perlez's 
boggy regio n and part of Tiganjica). 

Materials and Methods 

In order to have the accurate insight in ornithofauna of Carka Bara we used aU avilable ma­
terials and informations on this region (refer to the references), as weIl as the original informations 
coUected on the numero us field visits. 

The Results 

Ornithofauna in Vojvodina incIudes 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 l). 

In Carska Bara regin 145 species have been registrated, that makes 73 % of the 
whole Vojvodina. From the aspects of nature protection, of great import an ce are 
the nesting species that are endangered or rarified. The first "Red list" of birds in 
Vojvodina (GAROVNlKOV, 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 

nesters 
one-time nesters 
newcomers 

regula r nesters 

nonendangered and potentiaIly endangered species 

"Red list" 

the most endangered 
significantly endangered 
endangered 

199 
13 
32 

154 

75 

79 

22 
20 
37 

swamp 

145 
3 

14 

128 

64 

60 

17 
14 
29 

All regular nesting species in Vojvodina are, according to the degree of their 
endangerance, divided int o nonendangered group and potentially end ange red group 
(75 species); 75 species make the "Red list" (Table l). The "Red list" incIudes three 
groups of species: the most endangered (22 species), significantly endangered (20 
species) and endangered (37 species). In Carska Bara regio n 17 species of the "most 
endangered", 14 species ofthe "significantly endangered", and 29 species of "endan­
gered" have been registrated. 
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Tbe current situation is tbe result of the various conditions. Hydromeliorasation 
in 60's preserved the region, and at the same time no significant cutting of woods 
has bee n undertaken. During the last few years, some problems connected with the 
bunting 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 main ly constant, with the tendency of 
numerical growth ofthe species, specially those wbose habitat is wateqswamps 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 tbe Carska Bara ragion live 196 species of 
birds. 145 species ofnesting birds have been registrated, that make 73% of the omi­
tbofauna 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 tbe regular nestlers belong to the "Red list". Seventeen species belong to the 
"most endangered", 14 species belon g to the "significantly endangered", and 29 
species are "endangered". 

Today under protection is only the part of Carska Bara-Vojtina MIaka. 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 
newcomers-sporadic 

1. Podiceps griseigena 
2. Anas crecca 
3. Milvus milvus 
4. Aquila clanga 
5. Circus cyaneus 
6. Falco peregrinus 
7. Charadrius dubius 
8. Tringa hypoleucos 
9. Chlidonias leucopterus 

10. Sterna albifrons 
11. Asio flammeus 
12. Pastor roseus 
13. Cisticola juncidis 
14. Carduelis spinus 

Regular nestlers 
potentially endangered 

1. Podicepsfuficollis 
2. Podiceps crista tus 
3. Ixobrychus minutus 
4. Ardea cinerea 
5. Anas platyrhynchos 
6. Anas querquedula 

7. Aythyaferina 
8. Aythya niroca 
9. Phasianus colchicus 

10. Rallus aquaticus 
11. Porzana porzana 
12. Gallinula chloropus 
13. Fulica atra 
14. Vanellus vanellus 
15. Columba palumbus 
16. Streptopelia decaocto 
17. Streptopelia turtur 
18. Cuculus canorus 
19. Asio otus 
20. Picus viridis 
21. Picus canus 
22. Dendrocopos major 
23. Riparia riparia 
24. Hirundo rustica 
25. Delichon urbica 
26. Galerida cristata 
27. Alauda arvensis 
28. Motacilla alba 
29. Motacilla flava 
30. Stumus vulgaris 
31. Garulus glandarius 
32. Pica pica 
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33. Coloeus monedula 
34. Corvus frugilegus 
35. Corvus cornix 
36. Troglodytes troglodytes 
37. Locustella luseinioides 
38. Acrocephalus arundinaceus 

9. Ty to alba 
10. Sterna hirundo 
11. Coracias garru/us 
12. Merops apiaster 
13. Corvus corax 
14. Phoenicurus phoenicurus 

39. Acrocephalu~ palustris 
40. Acrocepha/us seirpaceus 
41. Acrocephalus schöenobaenus 
42. Hippolais icterina 

endangered : 

1. Podiceps nigricollis 
2. Botaurus stellaris 

43. Hippolais pallida 
44. Sylvia atricapilla 

3. Nycticorax nycticorax 
4. Ardeola ralloides 

45. Sylvia curruca 
46. Philoscopus collybita 
47. Philloscopus sibilatrix 

5. Egretta garzetta 
6. Ardea purpurea 
7. Ciconia ciconia 

48. Museicapa striata 
49. Erithacus rubecula 
50. Luseinia megarhinchos 

8. Aceipiter gentilis 
9. Buteo buteo 

10. Fa/co subbuteo 
51. Luseinia sveeia 11. Falco vespertinus 
52. Turdus meruna 
53. Aegithalos caudatus 
54. Parus caeruleus 

12. Faleo tinnuneu/us 
13. Porzana parva 
14. Crex crex 

55. Parus major 15. Larus ridibundus 
56. Remiz pendulinus 16. Chlidonias niger 
57. Passer domesticus 17. Columba oenas 
58. Passer montanus 18. Strix aluco 
59. Fringila coelebs 
60. Carduelis chloris 
61. Carduelis carduelis 
62. Coccothraustes coccothraustes 
63. Emberiza shöeniclus 
64. Emberiza citrinella 

19 . . Caprimulgus europaeus 
20. Aleedo atthis 
21. Upupa epops 
22. Dendrocopos syriaeus 
23. Dendroeopos minor 
24. Lanius collurio 

"Red list" 
the most endangered 

1. Phalacrocorax carbo 
2. Phalacrocorax pygmaeus 

25. Lanius minor 
26. Oriolus oriolus 
27. Sylvia communis 
28. Certhia brachydaety/a 
29. Emberiza ca/andra 

3. Egretta alba 
4. Plata/ea /eucorodia 

Bird of passage: 

5. P/egadis fa/einelus 1. Anas penelope 
6. Ciconia nigra 2. Pandion haliaiitus 
7. Anser anser 3. Circus maerourus 
8. Milvus migrans 4. Otis tetrax 
9. Haliaetus albieila 5. Charadrius hiaticu/a 

10. Hieraetus penna tus 6. Pluvialis apriearia 
11. Aquila heliaca 7. Pluvialis squatero/a 
12. Aquila pomarina 8. Calidris minuta 
13. Fa/co cherrug 9. Calidris temminekü 
14. Tringa totanus 10. Calidris alpina 
15. Limosa limosa 11. Calidris ferruginea 
16. Himantopus himantopus 12. Philomaehus pugnax 
17. Recurvirostra avosetta 13. Tringa erythropus 

significan tly endangered : 
14. Tringa glareola 
15. Tringa stagnatilis 

1. Anas acuta 
2. Anas strepera 
3. Anas clypeata 
4. Circus aeruginosus 
5. Aceipiter nisus 
6. Perdix perdix 
7. Coturnix coturnix 
8. Chlidonias hybrida 

16. Tringa nebu/aria 
17. Tringa ochropus 
18. Limosa /apponiea 
19. Numenius arquata 
20. Numenius phaeopus 
21. Scolopax rusticala 
22. Gallanigo gallinago 
23. Ga/linago media 
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24. Larus argentatus Accidental; 
25. Larus minutus 
26. Hydroprogne caspica 
27. Acrocephalus paludicola 

Winter visitor: 

1. Phoenicopterus ruber 
2. Branta leucopsis 
3. Melanittafusca 
4. Cygnus olor 

1. Gavia arctica 
2. Anser albifrons 
3. Anser erythropus 
4. Anser fabalis 
5. Aythyafuligula 
6. Bucephala clangula 
7. Mergus albellus 

5. Somateria molissima 
6. Haematopus ostralegus 
7. Limicola falcinellus 
8. Phalaropus lobatus 
9. Glareola nordmanni 

10. Stercorarius parasiticus 
11. Gelochelidon ni/otica 

8. Mergus merganser 
9. Buteo lagopus 

Irregular visi tor 

10. Mergus serrator 1. Netta rufina 
11. Larus canus 2. Numenius tenuirostris 
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A Carska bara ornitofaunája 

GAROVNlKOV, B., POPovlé ESZTER 

Tartományi Természetvédelmi Hivatal, Egyetemi Biológiai Intézet, Újvidék 

Kivonat 

A Carska bara térségében irodalmi adataink és megfigyeléseink alapján össesen 196 madárfaj 
jelenlétét tartjuk nyilván. A gazdag fajlista 145 képviselője a fészkelő madarak csoportját képezi, 
ami a Vajdasági madárvilág 73 % teszi ki. Az átvonuló madarak állományát 27 faj képezi. Téli' 
vendégként ismeretes 11 faj. További 11 faj nomádfaj. míg kettő ritka vendégfaj. A Carska bara 
fészkelő fajai 76 % a "Vörös Lista" madarai. A különösen veszélyeztetett kategóriába 17 faj, a veszé­
lyeztetett állományt 14 faj, míg 29 faj a veszélyezett madarakat képezi. 

Jelenleg a Carska bara csak egy elenyésző részlege a "Vojtina mIaka" védett területének. A 
madárállomány gyarapodásának és megőrzésének elengedhetetlen föltétele a védelem kiterjesztése 
a Carska bara egész térségére. 

OpHDTocJtayHa KapCKoií 6apLI 

rOpOBHlilKOB E., ITorrOBII'I 3. 
ITpoBHImHaJThHOe yrrpaBJIeHHe oxpaHbl rrpHpO.lU>I HOBbrn: Ca,n; 

HHCTHTYT EHoJIorHH, HOBbIll Ca,n; 

Pe3IDMe 

Ha OCHOBaHHH JIHTepaTypHbIX HCTOqffHKOB H co6cTBeHHbIX HCCJIe,n;oBaHHH B oKpecTHoCTHX 
KapcKoH EapbI HaC'lHTbmaeTClI 196 BII.l\OB IITan; R3 HIIX 145 BR.l\OB OTHOCTRClI K fHeB.n:yIOIIUIM. 'lTO 
COCTaBJIlIeT 73 % Bcex Bli.l\OB IITRI( Boll.l\omara. KOJIH'lecTBO rrepeJIeTHbIX lITIII( COCTaBJIlIeT 27 
Bli.l\OB. KOJlll'lecTBO lITan, IIpHJIeTaIOIl(HX Ha 311MOBKy B .l\aHliyIO MecTHOCTb -- II Bli.l\OB. CTOJThKO 
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lKe BH,LI;OB OTHOCKTCJI K KO'iyIOJ:JUIM IlTKl(aM, lIBa BH,LI;a K3 KOTOPbIX O'IeHb pep;KKe. 76% Bcex rHe3-
,qYIOIIllIXCJI BRP;OB IlTRl( KapCKOH: napbI 3THeceHbI B KpaCHYIO KHKry. IIop; yrp030il: YHIl'ITOlKeHlll1 
Haxo,qJlTCJI 17 BK,qOB, IlOP; ouaCHOCTbIO YHIl'ITOlKeHRJI 14 BH,LI;OB, a 27 BR,qOB, B yrpolKaIOweM IlO­
JIOlKeHllll. B HaCTOJIWee BpeMJI TOJIbKO He60JIhwaJl 'iaCTb KapCKOH: napbI ("BOH:TllHa MJIaKa") 
JlBJIJleTCJI 3aIIOBe.AHOH. 

Ornitofauna Carske bare 

GAROVNIKOV, B., Popovré ESTER 

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

Rezime 

Na os novu literaturnih podataka i obilazaka terena konstatovano je bogatstvo od 196 vrsta 
ptica na podrucju Carske bare. Registrovano je 145 vrsta gnezdarica, sto cini 73 % u odnosu na 
ornitofaunu Vojvodine. 27 vrsta se pojavljuje u preletu, II vrsta su iz grupe zisski gos ti, II 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 miaka". U cilju ocuvanja i 
poveéanja brojnosti pticijih vrsta, neophodno je prosiriti zastitu na celo podrucje. 
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Abstract 

The research of coenotic relations of smaIl mammals along the periodicaIly inundated zone 
ofthe 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 weIl 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 smaIl mammals has been stated in 
the forest community, Clethrionomys glúreolus being the domina nt one. Adodemus agrarius appears 
in the mesophyIlic 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. MrRlé 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. PETROV 1949, and HAM 1980, 
1980/81 described the mammals the Deliblato Sand, and TVRTKOvré and DzuKrc 
1979 the small mammals of Slano Kopovo. Autecological studies are the works of 
Ruzré-PETROV 1950,1979 on European souslik, MrKES 1966, 1971 on Mus muscuius 
hortulanus, SAvré 1973 on mole rat. The works of SAvré and MrKEs 1966, HABIJAN 
et al. 1982, MrKES et al. 1982 deal with the density and distribution of the mole rat 
population. RUZlé 1978 described the diffusion area of the common hamster in 
Yugoslavia, and KRsMANovré 1984 its reproductive activity. SAvré 1960 presented 
the expansion of the muskrat in Yugoslavia. MrKEs 1958 and KRSMANOvré 1979, 
1980 elaborated the biology of the nutrition of some species of small mammals. 
The works ofSAvré et al. 1976 and MIKEset 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 DIMITRIJEVIé and HABIJAN 1976, 1977, HABIJAN and DIMITRlJEné 
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 ecofaunisticterrio~ogic aspect (CSIZMA ZIA 1980). 

Terriological investigations of the regio n 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, be side 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 c1earIy separated habitats (Fig. 4), and that: 
1 - in the forest community, about 100m wide, comprizing ali typlcal components between the 
bank and the protective dam under this habitat (CSIZMAZIA 1980); 
2- on the narrow girdie 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 Iinear 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. Ali 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 animai 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 animaI s 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 ali 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 rodent s 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 allimals per habitats 

TISZA 1983 

Ir. .fr. c. "f. S. ~. /of. 
~ HABITAT sy&. 8~t': <ltlr. a.rv. a ra1\,. 'l-<V. .er"t. 

SYLV. I 31 29 36 2 6 1 1 106 
. II 36 8 1 28 . . · 73 

GlAR. 
3 24 III 16 . 5 . . · 

AGR. IV . 11 . 15 1 1 · 28 
~ 70 64 37 50 7 2 1 231 

By the analysis of spatial aspects of the smaU mammals, the distribution of the 
dominant species of rodent s , 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 aU four habitats. It is the most numerous in the forest community 
(Tab. 1). 

A similar relation has also been stated amon g 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 relation s, a close connection between the small 
mammal species and the habitat which they live on has become obvious. Nl~mely, 
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 DIMITRIJEVJé 1979), 
as weIl as by the occasion of control capture (MIKES et al. 1983), is not accidental. 
The presence or the absence of this palearctic species in side an ecological area entirely 
depends on the degree of drastic changes condition ed by the impact of antropogenous 

Fig. 1. The habitats alongside the river Tisza 
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Fig. 2. The research territory at the estuary of the river Tisza 

Fig. 3. The colony of Microtus arvalis on the dam 
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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
vide s 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 in side 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 bee n 
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 rodent s 
live together: Clethrionomys glareolus with Apodemus agrarius, respectively Microtus 

D APOOEMUS AGRARIUS 

~ APOOEMUS SYLVATICUS 

III CLETHRIONOMYS GLAREOLUS 

~ MICROTUS ARVALIS 

% 

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 resuJts 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 rodent s 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 typicaIly 
night animals. The relations we stated are surely condition ed 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 ecologicaI niches, first of all, 
in relation to the behaviour and the mode of nutrition. This statement entirely con­
firms the findings of TODoRovré 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 Fruska 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 den sit y of their populations, the members of the 
genus Apodemus retaining their stable rhythm of night activity and the voIes changing it. 

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

After having analysed the cenotic re1ations of the smaIl mammals, we may 
suppose that, due to the regulatory interventions along the who le 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 smalI mammals as weIl as certain communi­
ties have an island character conditioned by the mosaic distribution of their habitats. 
Having in mind that the smaIl 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 kisemlösfauna cönotikus viszonyai a Tisza árterületén 

M.rKES, M., HABIJAN-MIKES VESNA 

Biológiai Intézet, Újvidék, Tartományi Természetvédelmi Hivatal, Újvidék 

Kivonat 

A Tisza árterületén jelentkező négy különböző élettéren vizsgáltuk akisemlősfauna cönotikus 
viszonyait. A jelölés és újrafogás módszerét alkalmazva a faunalista mellett az egyedek és fajok 
térbeli megoszlását, valamint éjj-nappali aktivitását is figyelemmel kísérhettük. A 231 befogott 
egyed 5 nem és 7 faj képviselője. Megállapítást nyert, hogy az eltérő élőhelyek kisemlősfaunája úgy 
minőségi mint mennyiségi összetételében jellemző. Nevezetesen az erdő t ársulás kisemlősfaunája a 
legnépesebb, a Clethrionomys g/areolus dominációjával. A töltesláb lágyszárú mezofil vegetációját az 
Aphdemus agrarius, míg a gyepszinti részt a Microtus arvalis népesíti be. A kultúrtáj szántói ra az 
Aphdemus sylvaticus és a Microtus arvalis jelenléte jellemző. 

QeHOTUqeCKUe OTHOmeHIDI B cJ!ayHe MeJIKUX MJIeKODUTaIO~IIXC9, 
06UTaIO~UX II DOHMe TUCbI 

MKKem, M., raBKHK-MKKem BemHa 

llHCTKTyT EHolIonm, HOBbrH Cap. KpaeBoe ynpaBlIeHKe oxpaHbl npHpO,rn,I, HOBbllt Ca)l 

Pe3IOMe 

ABTOpbI HcclIep.oBalIK ueHOTH'ieCKHe OTHomeHKS! B <paYHe MeJIKHX MlIeKOnHTaIOI[(ID(CH, 06bITa­
IOI[(HX B 'ieTblpex pa3HbIX 6HOTonax noltMbI Tacb!. IIpKMeHHH MeTO)lbI Me'ieHHH K HOBoro oTlIOBa 
Hapll)l)' c nepenHCbIO <PaYRbJ, MbJ MorlIK Ha6JIIO)laTb pacnpeAelIeHHe no lllIOl[(a)lH OT)leJIHbIX 3K3eM­
=POB K BK)lOB, a paKlKe HX aKTKBHoCTb B HO'iHOe K AaeBHoe BpeMH. 231 OTlIOBlIeHHbrH 3K3eMlllIHp 
01HOCHTCSI K 5 pO)laM R 7 BRAOB. 

EbIJIO yCTaHOBJIeHO, KaKaS! HMeHRO MelIKHX MJIeKOllKTaIOI[(KXCH xapaKTepHa KaK KOJIwrecT­
BeHRO, TaK II KaqeCTBeHRO AM pa3JIR'iHbIX 6KOTonOB. HanpKMep, <payaa MeJIKHX MlIeKOllKTaHI[(KXClI 
B JIecoBOH apTelIK paCTeHHií HaK60I_ee 06mHPHa, c npeo61Ia)laHKeM Clethrionomys glareo/us 
Me30<pRJIlIRYIO BereTa[(B.IO TpaBHHKCTbIX pacTemllt y nO)lOllIBbl HaCbIllK HaCem!IOT Aphdemus agrarius 
a B )lepaOBOM ropH30HTe Microtus arvalis AM arp06RO[(ea03a xapaKTepao npKcyCTBKe 
Aphademus sylvanus H Microtus arvalis. 
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Cenoticki odnosi sitnih sisara duz reke tise 

MIKES, M., HABIJAN-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 vrsena su na cetiri raz­
licita biotopa. Metodom markiranja i ponovnog ulova dobijeni su, pored utvrdjivanja faunistieke 
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 specIfieni faunisticki sastav, kako u kvantitativnom, tako i u kvaIitativnom pogledu. 
Naime, najveéa brojnost sitnih sisara konstatovana je u sumskoj zajednici, sa dominacijom C1ethrio­
nomys g/areo/us. U mezofilnoj vegetaciji u podnozju nasipa javlja se Apodemus agrarius, dok se u 
Iivadskoj zajednici samog nasipa susreée 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 

Gy. BODROGKÖZY 

Department of Botany, Attila József University, Szeged, Hungary 

Fulfilling the request of the members, the time-point of our working commit­
tee's regular annual con ference has been modified and put to the Autumn period. 
Accordingly, in 1984 it was held on November 29-30. !ts 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 KRICSFALUSIJ, V. 1.: The ecological characteristics, protec­
tion and possibilities for the replantation of the Narcissus angustifolius CURT. 

2. KOMENDAR, V. I. and SZABADOS, V. 1.: The ecology, biomorphological charac­
teristics of the Leucoium aestivum L. 

3. FODOR, I. and JANCO, L. 1.: Helianthus decapetalus L. in the Tisza-valley. 

II. From the Hungarian Tisza-research 

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

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

Studies performed at the Alpár-basin 

6. FEKETE, E.: Heavy metal analysis in the backwater at Bokros. 
7. HEGEDŰS, MÁRIA and KAJÁRY, IRÉN: Hygienic water quality of the backwaters 

of the Tisza river and the Alpár basin. 
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8. Mrs. L. DOBLER: Seasonal dynamics of the phytoplankton of the ecosystem of 
the backwater at Bokros. 

9. KISS, L: Relationships between many algal mass productions and the showery 
weather during the Spring of 1984. 

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

11. BÁBA, K.: Malacological studies on the aquatic- and terrestrial snails at the 
areas of the Basin at Tőserdő and Bokros. 

12. FARKAS, Á.: Newer data to our knowledge on the ihthyological changes of the 
backwaters between Tiszaalpár and TőserdŐ. 

13. MOLNÁR, Gy.: Ecological and predational relations of the heron colony at Alpár. 
14. GYOVAI, F.: The ecology of Anura species in the regions of Tiszaalpár. 
15. AVASI, Z., GALLÉ, L. and KEREKES, J.: Some characteristics of the reconstructio n 

of epigeous carnivore communities following inundation. 
16. CSIZMAZIA, GY.: Results of mammalogical studies in 1984. 
17. SZALMA, E.: Phytocenological and element-content analysis in respect to the 

Wofffietum arrhizae MIYAWANI et J. Tx. 60. association. 
18. BAGI, I.: Vegetation-dynamic studies in Nanocyperion stands. LOrdination 

and characteristic indicator values. 

November 30 

The tenth anniversary of the studies at the Kisköre storage tank 

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

20. GYŐRI, Zs.: Natural relation s of the Kisköre river barrage and storage tank, 
with special regard to the hydrological conditions. 

21. VÉGVÁRI, P.: Development of the storage tank's water chemical relations. 
22. B. TÓTH, MÁRIA: Development of the water quality by means of the chan­

ges in the bacteriological parameters. 
23. HAMAR, J.: The effect of banking up on the seasonal dynamics of the storage 

tank's phytoplankton between 1973 and 1984. 
24. BANCSI, L: Ten years changes in water quality in the light of the qualitative and 

quantitative development of the zooplankton. 
25. HARKA Á.: 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. 

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

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

28. TANÁCS, L.: Apoidea structure analysis reflected in their anthropogenic influence. 
29. KOZMA, A.: Phytocenological changes in the eco system s at the storage tank 

area, taking place on anthropogenic effect. 
30. TÖLGYESI, GY.: Summarizing evaluation of vegetationanalyses peformed at the 

area. 
31. KATÓ, E.: Water quality aspects of the storage tank's complex utilization. 
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32. GAJIN, SLAVKA, PETROVIé, OLGA, GANTAR, M. and MATAVULJ, M.: Microbi010-
gica1 studies on the Carska bara. 

33. BOZICrC, BLANKA: Mosquito-fauna (Cu1icidae, Diptera) researches a10ngside 
the Tisza river. ~ -

34. PUJIN, VLASTA, RATAJAC, RUZICA and DJUKIC, NADA: Data to the 1imn010gy 
of the Carska bara. 

35. MALETIN, S. and BUDAKOV, LJILJANA: The growth and productivity of the 
Carassius auratus gibelio BLOCH 1783 at the Dead-Tisza. 

36. GA ROVNIKOV, B. and POPovlé, ESZTER: The ornitofauna of the Carska bara. 
37. MIKES, M . and HABIJAN- MIKES, VERA: The cenotic relation s of the small 

mamma1ian fauna at the fiood-plain of the Tisza river. 

Presidentia1 closing speech 

Following the lectures the forthcoming comp1ex researches were discussed and 
co-ordinated with the participation of the co-workers. 
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