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Abstract

The paper is discussing some problems of the lo-year old experiences
of water-chemical investigations carried out in the Csongrad-Szeged reach-
es of the Tisza. Tt pives a short characterization about the chemical compo-
sition of the water, the value of the major nollution indices and their most
characteristic changes during the ten years.

This first publication is to be amplified later by elaborating a num-
ber of further details. A conclusion drawn from the technique and frequency
of the water-chemical investigations is showing, at the same time, the di-
rection of practiee to be followed in this field in the future.

Introduction

The Laboratory of the Water Quality Control in the Water Management of
the Lower Tisza Region has performed water quality investigations in the
Csongrﬁd—Szeged reaches of the Tisza for a decade, in the first years under
control and supervision of the Scientific Research Institute for Economy of
Water Supplies /Budapest/, and in the recent years under that of the Water

Quality Control in the Centre of the Economy of Water Supplies of the Nation-
al Water Office.

From present year, the results of our work are systematically avail-
abl2 for the Committee of Tisza Research. And even, taking into consideration
the purposes of this Committee, we are performing our systematic water-chem-

ical investigations on the, Tisza in closer connection with ite

In our first publication we should like to discuss some experiences of
the investigations carried out so far, mainly which have exerted an influ-
ence on the systematic Tisza research from fundamental points of view, resp.
which will influence its efficiency, in the future, too. We cannot think of
elaborating all the data of investigations in the framework of a single mono-
graph because we elaborated only in the second half year ot 1966 more than
150 water samples from a single sample area.



Methods applied by the investigations

The investigations were carried out on the basis of methodics and Unitary
Water-research Methods prescribed by the Scientific Research Institute for
Economy of Water Supplies, resp. by the Council for Mutual Economical Assist-
ance  /COMECON/. The measurement of pH took place colorimetrically or with
cinstruments, the determination of alkalinity alkaliacidometrically, with
volumetrical analysis. The carbohydrate content was established by calcula-
tion, on the basis of the latter data. The determination of the total hard-

" ness, of calcium and generally sulphate ions, took place complexometrically
in a buffered medium in the presence of eriochromeblack T. resp. of murexide
indicator, and that of chloride ions argentometrically. The oxveen con-
sumption of water was determined with Kubel-Thiemann's method, in an acidic
medium with potassium permanganate and expressed in oxygen me/1 value. The
dissolved oxygen was conserved in an alkali medium in the firm of manpa-
nese /IV/ hydroxide in the site of amnline, then it was determined iodomet-
rically in the laboratory after being acidified. For determining the hio-
chemical oxygen demand theosame method was applied, the temperature of
5-day incubation being 20 "C. The dissolved salt-content was establishgd by
weighing after 100 ml filtered water being distilled and dried on 105 ~C
For determining the sodium and potassium ions Z e i s s flame-photometer
was used.For measuring the nitrate jions, we have applied the colorimetrical
method / D ub o s cq § using brucine in a vitriolic medium. The dissolved
carbon dioxide was measured on the spot at sampling. The determination of
ammonia happenned similarly on the site at sampling, with the help of
Ness1ler 's recagent colorometrically.

The evaluation of water quality was carried out on the basis of the
®Unitary Criteria and Norms of COMECON concerning Water Quality and Prin-
ciple of Their Classification" /OVF 1964/. /1 will discuss them in deta-
ils in my next paper/. ,

Reaches investigated

The whole watershed area of the river Tisza is 157,186 sa., km
/G o da 1965/, the same till Szeged is 138,408 sq. km, from that the water-
shed area of the reaches investipated by us is 0,351 sq. km. At Szeped
the highest water level was + 923 cm /April 15 th 1932/ and then the water out-
put was 4000 cubic metre per sec. At the same place the lowest water level
was ~-250 cm /Octoher 10th 1946/, with 90 cuhic metre/per sec. water outnut.
There may be accepted as an authentic August water output of 85 p.c. 228
cubic metres per sec.

The primary water composition of the Tisza is determined by the soil
of this large watershed area, by the composition of its fundamental rock
and by its decaying processecs. Here and there the quality of water is influ-
enced by tributaries-taken into consideration in the watershed area. In its
reaches, investigated by us, in the Great Hungarian Plain that is scanty in
rainfall, there can be only the water output of K¥r&s and Maros on princi--
nie which is suitable to change quality and composition of its water. The
factors exerting a secondary influence on the composition are the natural
or artificial pollutions going together with the human activity, for ex civ-
ilization, urhanization. Both the primary and the secondary compositions

are, of course, considerably influenced among others by several - mainly
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meteorological - factors. Among them are the water output, water tempera-
ture, duration of sunshine, as well.

The sites of sampling are as follows;

at Cbongréd, above the mouth of K&r#s .......o.oo.0vv. /246 TkM/
balow the MOULh-0E KEEES s v &5 54 o 55 8 wrs s are o v v o wcord 240 Elomy
At MINASZENE +vvvvnnreoovrorsonnnntsasnansossnannsssons /216 rkm/
at Tapé, above the mouth of Maros NS BV d S V)
below the mouth of MAros «cocveersesvarenanennassseases/171 rkm/
at the Jugoslav State border.............cocovvvn Ty /162 rkm/

At the beginning, we have systematically taken water samples at several
points between the sampling sites, too. The results of our investigations,
however, have convinced us that these were unnecessary. The sites sampled at
present systematically are the points of these rcaches of Tisza that are char-
dcteristic in water-chemical respect. They take place ecither ahaove or helow
the mouth reaches of major tributaries /K&r#8s, Maros/ or at a characferistic
point of longer reaches free from the mouth of a major river or from a pol-
luting impulse /Mindszent/.

In the initial peroid of investigation, there were samplings on prin-
ciple in more sampling places, generally twice a year, at other sampling sites
at most in every season, i. e. on four occasions a vear. This nrincinle
has gradually got to the practice applied to-day, and it scems to determine
the future practice, as well. At present the water-chemical contrbl of the
water-course takes place at fewer sampling sites. At some emphasized, so-call-
ed basic sampling cross section however, the frequency of sampling is one a
week, i. e. 52 a year. And at the other sampling sites we take at least one
sample a month /Figs. 1, 2/.

The Mindszent sample is suitable for characterizing these reaches of
the water-course. It contains calcium-magnesium, sometimes calcium, while
the dominating anion is hydrocarhonate. There occurs very exceptionally
that besides hydrocarbonate also carbonate appears or the sulphate ion be-
comes dominant. Its dissolved salt content is generally low, having usu-
ally a value between 150 and 400 mg/l. We can regard as characteristic a
fluctuation of a limited + 50 mg/1 interval in the vicinity of the value
300 mg/1.

The values of its total hardness fluctuate between 5-16 nk®. Aside
from the autumn maximum, we may accept in the vicinity of 8 nk® a fluctua-
tion of + 1,5 nk® as chavacteristic. Tts competent values are, inderen-
dently from the site and year of sampling, generally abeve 10 nk®. The
percentage of the sodium of the total cation ameint /sodium percentage/ is
21 p.c. Even the extreme valuc of fluctuation does not surpass here ¢ 10
p.c. Its competent values are generally between 20 to 30 per cent.
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Among the anions the amount of chloride ions is mostly changing between
20 and 40 mgfl. In extreme values, there may occur 10 mg/1 more or less
than that. /Tables 1 and 2/

As to the sodium chloride ion concentration, it is worth while observ-
ing that while K&r&s has not generally any influence on the chemical com-
position of Tisza, the effect of Maros can periodically be demonstrated.

At the sampling sites below the mouth of Maros we may sometimes register
changes even in the type of water. From the anions, the occurrence of chlo-
ride ions is characteristit; and from the cations some times there increase
perceptibly both the absolute value of the sodium amount and similarly the
value of its percentage inside the total cation. All that can be attribut-
ed to quality and composition of the Maros water, the dissolved salt con-
tent of the Maros being generally higher than that of the Tisza, and the
sodium and chloride ion concentration being both in absolute value and in
percentage higher than the corresponding values of the Tisza. This fact is
in connection with the rockbed and its process of decomposition at the up-
per reaches of the watershed area and the region of the source of Maros.

In first approach this can be established about the effect exerted by the
Maros on the Tisza.

The sulphate ion concentration of the river water can be characterized
by values changing in the vicinity of 35 to 40 mg/1, while the concentra-
tion of the hydrocarbonate ion can mostly be measured between the extreme
values of 110 to 310 mg/l in the vicinity of the value 200 mg/1.

RBefore characterizing its oxygen economy, it is worth referring to its
'suspended matter content. That changes, as depended upon the prevailing con-
ditions of water motion, from values measured with the single order of mag-
nitude through values frequently ten times as high, till the extreme values
even several hundred times higher /800 mg/1/. As opposed to the Maros, this
is always a characteristically low value, as there at inundations even an
order thousand times higher is not rare. And what is generally known, its
suspended load is, in contradistinction to the suspended matter of the riv-
er Maros, expressedly fine granular sand and silt. While in the Maros it
often occurs, because of the concentration of the suspended load, that its
biological qualification is hardly a not at all possible, in the Tisza that
is only an exceptionally extreme case.

Its dissolved oxygen content is first of all a function of water temper-
ature. In this way, the summer may be 7 mg/l, while the winter maximum even
13. On the other hand, a change observed also as depending on the biological
production may be registered first of all together with the changing value of
the dissolved oxygen saturation. This never goes below 60 per cent while it

can be even as high as 130 per cent. Its standard values can mostly be found
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between 70 and 80 per cent.

The dissolved carbon dioxide content changes hetween o-5/mg/1, mostly is in
the vicissitude of 2 mg/l. It may also be concluded from the datum series of
the investigations carried out with a daily frequency that between the de-
composition of the polluting impulses touching the river and the values of
the consumption and of the dissolved carbon dioxide there may exist a loose

correlation.

An interesting change can be registered on the basis of data obtained
from the investigations of ten years in the data of the nitrogen uptake. It
would be worth while dealing with it separately in more details. Here I
should like mentioning only that the values of the ammonia content are mostly
below 1 mg/l. We have often measured zero ammonia content or something apnroach-
ing it. The frequent values are helow 0,5 mg/1, while the méximum can be
established below 2 mg/l. The nitrite ion concentration is of course low, with
a numerical value presented at most in the third place of decimals. But the
values of the nitrate concentration in one or two mg/1 have markedly increased
in the recent vears. Increasing gradually in 1967, in December they got to the
domain 25 to 30 mg/l. We have not seen, anyway, a similarly high nitrate con-
tent but we have found values of tenfold order on several occasions in the lat-
ter years: So we found in 1968, similarly in December, a value of 20 mg/l -
but not in the sampling site at Szeged in the previous year but in Csongrad -
and we have measured nitrate contents of similar value order at other dates,
too. In these data we must look for the increase of the intensity of applica-

tion of manures, chemical fertilizers in agriculture.

A detailed, fundamental investigation of the nitrogen untake will he the theme

of a separate monograph, in the same way, also the investigation of the mate-

rial traffic of the single ions. The effect of chemical agents, fertilizers

applied by the agricultural units in the watershed area, as well as that of

the released sewage-water on the traffic in materials, and nossibly the mutu-

al effect of the biological processes of water and the traffic of materials;

are correlative chapters that can be dealt with in separate papers in their

details. At present we cannot treat of them, as yet.

Sulphide ions are never contained in the water of Tisza. They have not
been observed, so far even in the vicinity of sewape disnosals. Its phenol
content is very low. Our programmes have contained the investipation of the
anion-active detergent only for a few years. Its values cannot be determined
in other waterways of ours, either. They have no importance in the water of
the Tisza, as yet, even their maximum being generally far below the value of
I mg/1. Their minimum is zere or a numerical value presented at most by the

second decimal.
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The classical indices of being polluted are the oxygen consumption and
the biochemical oxygen demand for five days. Their measurement took already
place during the first investigations. At the beginning, there have not oc-
curred any extreme values as a result of external polluting influences. In
the latter years there were some peculiarly increased values; the most out-
standing ones of them were caused hetween August 29th and Sentember 3rd
1967 in our boundary cross section at Csongrad by the pollution wave arriv-
ing there and by the oilpollution connected with it. /Fig.3/ That pollu-
tion wave came through the Sajd from the sulphitecellulose factory in Gemers-
ka-Harka and culminated at a 20 mg/l value of oxygen consumption. /In the
Sajo pollution wave characterized by an oxygen consuption above 1000 mg/1.
The pollution wave described has passed basically unchanged through the reach-
es of the Tisza held under our control /Fig. 4/. Tts maximum values have,
of course, lessened in the meantime. The loﬁally interested Authorities of
the Water Quality Control have supervised the passing of polluted flood
through the whole river under the direktion of the Water Quality Control of
the National Office of Water Administration-Centre of the Economy of Water
Supplies /P4 s ztdé - Thurnay 1968/. The paper mentioned is re-
porting on a damage over eight million Ft in connection with that. The com-
parison of the two Figures /Nos. 3 and 4/ is interesting because it pre-
sents a basis for forming a true general notion of passing in the riverbed
of any pollution caused by any foreign organic, non-poisonous matter that
got into the river, corresponding to the discussed hydrological conditions.

At the end of summer, in the early autumn, the biological overproduc-
tion is not rare. According to the investigations of the biologist Mrs. L.
Dobler - and also according to the data published in the literature
by G. Uher kovich /1966, 1968, 1969/ - there increased that over-
production on those occasions on an unusually large scale. The ephemera
/called “efflorescence" of the Tisza/ could be observed by a naked eye,too.
Apart from dominate Melosina and Cyclotella species, she carried out the
identification of thirty species. It was surprising that in the period of
culmination Aphanisomenon §Lo0s-aquae became dominant in an almost unparal-
leled extent. It domiﬁated the living snace about in 80 n.c. And the in-
tegsity of the "efflorescence" became stronger going down the river in the

CSdngréd—Szeﬂcd reaches.

After outlining this definitely interesting phenomenon, we return to
the classical indices of the water pollution establishing that the oxygen
consumption in these reaches of the Tisza falls mostly between the values
3 to 10 mg/1. The biochemical oxygen demand is always lower than that, re-
maining generally below 5 mg/l, while a value of the oxygen consumption
lower thaw 3 mg/1 nearly never occurs, and a higher value than 10 mg/1 is
to be observed only rarely but more and more frequently. We have measured

some years ago even values above 15 mg/l, as well.
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1t is characteristic of the water content of the river being inclined
to extremes that the values of water level fluctuate about 8 m on the aver-
agpe, while the extreme values may be even as hiph as 11 metres here and
there. The extreme distribution of precipitation, the changeable alterna-
tion of humid and arid years do increase the degree of fluctuation. This
speaks for our suggestion, too, that for registering the water quality of
the river, for mapping its alternations we have to increase the freauency of
samplings. The quality of water that depends upon the water motion, resp.
output can namely not be defined.exactly without that / G o d a 1965/,

The same demand is supported also by the fact that the Tisza carries
on the average 25,4 thousand million cubic m water into the Danube a year.
It may be felt even at a static outlook that it is reasonable to encrease
the amount of the representative water samples, collected on the basis of
the practice until now, for being able to characterize more perfectly a
large amount of water like that. Not to speak about that, also the secu-
rity of the calculation of correlation for investigating the connection
between the quality of water and any other hydrological characteristics is
increased in high degree by the more data got by the more frequent sampl-
ing inside the same cross section. Similarly to the connections, found
by T. Dvihally, 2Zs. - Vagas I./1966/ in the Danube between
the water output and flood wave and the water-chemical conditions, we can
create a more secure basis also for the practical life by mapping more
continuously the water-chemical conditions. It seems, therefore, to be nec-
essary in the future to increase the frequency of samplings in any Sampl-
ing site. There arises the question of telemetering, automutizﬁtion, and
even a continuous application of these concerning certain components. We
can obtain an immense number of data in that way. And that is very good and
useful. At any rate, in spite of that we can get a really clear picture
about a water course only with a method like this, we must needs be satis-
fied with our situation inside the framework of the nossibility available
for us. The practical life is namely unable so far to elaborate the mass
of data obtained by automatic, continuous registering. I should like,
anyway, to turn the scale in this question from the situation of equilib-
rium in favour of accumulating the measurement data. In the following years
the mechanized elaboration of data will bhe capable of arranging the datum
series of long years and drawing the possible conclusions. The non-meas-
ured data, the informations that have not been collected in the present,
will not be able to be reproduced in the future even by the most perfect

system of datum elaboration.
Summary

The laboratory of the Water Quality Control in the Water Management
of the Lower Tisza Region has carried out water quality invcstigétions in
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the reaches between Csongrdd and Szeged of the Tisza for ten years.

These reaches of the river are represented with a good approach by
the quality composition at river km No 216 in Mindszent, from the sampl-

ing places enumerated.

In the amount of components, in the change of the classical indices
of water pollution some tendency may be recognized /nitrate, oxygen con-
sumption/. The character of water is determined by the low dissolved salt

content and changing suspended load of the water of low, resp. middle hard-

ness, with a basic content of calcium-magnesium, sometimes of calcium,
hydrocarbonate.

An increase of the frequency of samplings took already place in the
course of the practice so far, perfecting highly already to-day the pic-
ture made about the change of water quality of the river. A further in-
crease of that partly may illuminate the extreme values of the single compo-
nents, partly may ensure a more secure basis for the calculations of cor-
relation between the water-chemical and hydrological and also other data.
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Table 1
Result of a water sample investigation
No. Denomination mg/1 mgrw/1
1. Site of sampling; the Tisza
at Mindszent.
2. Date of sampling; July 21st
1969. 2 p.m.
3. Place of the water-gauge;
Mindszent, 216 + 200 rkm
4. Water level on the water-
gauge; 278 cm.
5. Water output at the water-
gauge; 655 cc.m/sec.
6. Character of the change of
water level; going down
AN Endurance percentage of
water level; 27.2
8. Frequency of water output
in days; 3.1
9. Air temperature; 18 c®
10. Water temperature; 202 ¢
11 Colour; yellowish brown
12. Smell; odourless
13. Transparency; 15 cm
14. Oxygen consumption 5:0
15, Biochemical oxygen demand
/for 5 days/ 4.6
16. Dissolved oxygen; i 6.8
17. Oxygen saturation; 75 p.c.
18. pH; 7.3
. : ’ =1 =le =6
19. Conductivity; 328 ohm cm 10
20. Methylorange alkalinity;
2.60 mval/l
21, Total hardness; 8.18 GHO
22, Carbonate hardness; 7.28 6l
23. Calcium : 45.0 2.25
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No. Denomination mg/1 mgrw/1
24. Magnesium 8.3 0.68
25. Sodium 23.0 1.00
26. Potassium 4.3 0.11
27. Total cation equivalent 4,04
28. Chloride 25.0 0.70
29. Sulphate 38.4 0.80
30. Hydrocarbonate 158 2.60
31. Carbonate 0 0
32. Total anion equivalent 4.10
33. Free carbon dioxide 1.84 -
34, Iron 0.05 -
35. Manganese 0 . -
36. Ammonium ion 0.45 -
37. Nitrite 0.036 =
38. Nitrate 2,5 -
39. Phosphate 0 -
40. Sulphide 0 -
41. Silicium dioxide 11.4 -
42. Total dissolved matter 233
43. Total suspended load 478
44, Total dry matter 711
45. 0il 0
46. Phenols 0.013
47. Anion-active detergent 0
48. Sodium percentage; 24.8 p.c.
49, Magnesium percentage; 23,2 p.c.
50. Hydrocarbonate percentage;

63 p.c.
51. Sulphate percentage; 20 p.c.
52, Chloride percentage; 17 p.c.
53. Water type; of calcium -

hydrocarbonate
54. Biological state; a-b meéo—

saprobe
85, Saprobity index; S = 2.20
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Table 2

Evaluation of water samples taken at Mindszent
1969.

/On the basis the OVF Instruction entitled; "COMECON Unitary Water
Quality Norms and Principle of Their Qualification" and "Water
(Quality Thvestigations and Their Evaluation"/.

/Number of evaluated water samples; 39/

Water outputs
belonging to

Values the measured

: values
Unit of mini- maxi- Stan- mini- maxi-
No. Component; measure-~ mum mum . dard mum mum
ment
1. Oxygen consump-
tion mg/1l 3.1 8.0 5.9 372 1600
2. Dissolved oxygen
saturation p«C+ 59 98 70 291 220
3. pH - 7528 7.90 7475 1600 413
4. Total hardness GH° 6.36 12.78 11.93 1224 200
S. AmmOnia mg/1 0.10 4,00 1.59 220 285
6. Sulphide mg/1 0.0 0.0 0.0 168 1600
7. Total dissolved
matter mg/l 187 363 343 511 168
8. Total suspended
load mg/1 3 706 425 301 908
9. 0il mg/1 0.0 0.0 0.0 168 1600
10. Phenols mg/1 0.0 0.64 0.03 430 413
11. Detergents mg/l 0.0 0.80 0.23 381 498
12. Sodium p.c. 11.2 32.4 27.9 511 503

13. Oxygen consump-
tion with mea-
suring solution
KZCrZO7 mg/1 5.2 40 33 648 655
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Uber das Phytoseston der eutrophierten Theiss /Tisza/ II.
Zur Frage der Indikatoralgen fir den eutrophierten Flusszu-
stand

G. UHERKOVICH

Damjanich Museum, Laboratorium fiir Tisza-Forschung, Szolnok
/Eingegangen am 15 Februar 1970/

Einleitung

: Das Problem, wie weit die Gewdsser mit N#hrstoffen fUr die pflanz-
lichen Organismen versehen sind, also das Trophititsproblem und innerhalb
. diesem die Frage der Eutrophie, wurde hisher in der limnologischen Lite-
ratur vornehmlich in Bezug auf die StillpewHsser /Seen, Teiche, voriiber-
gehende Stillgewdsser/ er8rtert /D us s ar t 1966, F o t t 1959,
Ohle 1955, Ruttner 1952, Sebestyén 1963, Thie -
nemann 1925, 1955/. Es war zwar durch manche Ver8ffentlichungen
/z.B. Ragotzkie-Pomeroy 1957, Claus 1961, Uher -
kovich 1968 a, b, 1969 a, h/ bereits bekannt, dass es auch in Fliis-
sen zu Alpenmassenvermehrungen kommen kann und dass dieser Umstand unter
gewissen Voraussetzungen auf einen eutrophierten Zustand des untersuchten
Flusses hindeutet, doch wurden diese Einzelbeobachtungen bisher nicht
verallgemeinert.

Die Begriffe des oligotrophen, eutronhen und dystronhen Seetynus
/Gewdssertypus/ sind in der Limnologie seit l&ngerem eingebiirgert.

Die Abgrenzung dieser Typen voneinander war anfdnglich ziemlich steif

und von statischem Inhalte. Doch hat bereits J 4 r n e f elt /1952,
1956/, der mehrere hundert Seen Finnlands mit der zuverl4sslichen quanti-
tativen Methode von U t e rm 8 h 1 untersuchte, die Tatsache betont,
dass auch ein und derselbe See im Laufe der Jahren und sogar im Verlaufe
eines einzigen Sommers versichiedene "Typen des Planktons" aufweisen kann,
somit ist eine Aufstellung von steifen Kategorien #tber die "Trophietypen"
nicht stichhaltig.

Ein jedes Gewdsser kann zu verschiedenen Zeitpunkten einen ausge-
prdgteren oder prade nur angedeuteten eutronhierten Zustand, bzw. einen
deutlicher oder nur verschwommen hervortretenden Zustand der Oligotrophie
aufweisen, und den Charakter des Seetypus /Gewdssertypus/ bestimmt dann
"der Gesamtablauf des Stoffkreislaufes im See wihrend der ganzen natlirlichen
Vegetationsperiode, d.h. im allgemeinen wihrend des Jahres" /T hi e ne -
mann 1955/. '

Aus praktischen Grtinden scheint es angebracht zu sein, wenn wir
zwischen dem aktuellen Trophiezustand und dem Trophietyp eines Gew4ssers
unterscheiden, z.B.zwischen dem aktuellen Grade der Eutronie /Eutrophierung/ eines
Gewdssers und dem Typ, welchen - nach dem Gesamtbild des Stoffkreislaufes
beurteilt - ein eutrophes Gewdsser aufweisen kann. Der aktuelle Grad des

Eutrophie -, oder #iberhaupt des Trophiezustandes kdnn offenbar leichter
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ermittelt werden, als der Typ, dessen Feststellung Untersuchungen iiher

den Gesamtstoffkreislauf voraussetzt.
Indikation des Trophiegrades durch Mikrophyten

Man nimmt an, dass der Trophiezustand eines Gewdssers durch die An-
wesenheit gewisser Indikatororganismen bezeichnet oder wenigstens anpgedeu-
tet wird. So meint z.B. J 8 rmne felt /1952/, dass Microeystis vinidis
/A.BR./ LEMM. Llepocinclis fusifermis / Car ter / L emnm., Planctomyces
bekefii G i me s i fir die Eutrophie charakteristisch sind. F o t t /1959/
nimmt einen Indikatorwert folgender Organismen ffir eutrophe Seen an:
Cyclotella meneghiniana K t t z., Stephanodiscus hantzschii G r un .,
Stephanodiscus dubius F r i ¢ k e, Attheya zachaniasii J. B r umn, Synedhra
acus var. angustissima G v un,, Microcystis vinidis /A.BR./ L e m m.,
Aphanizomenon gracife 1L e mm., Chnoococcus dispensus /K e i s s 1 e v/

L emm., Penidinium palatinum L i t k e m., Kitchneniela Lunarnis /¥ i rchn./
Moeb., Pediastrum duplex M e y e n, Staurastrum tetracerum R a 1 f s,
CLostenium acencsum /S ¢ h r a n k/ Ehrhg. und noch weitere Arten /F ot t 1959/.

Aber nicht bloss der Fund gewisser Indikatororganismen orientiert uns
tber den Trophiezustand, Trophiecharakter und letzten Endes itber den Trophie-
typ eines Gewdssers, sondern vielleicht noch mehr das gegenseitige Verhdltnis
der im Phytoseston /Phytoplankton/ vertretenen Algengruppen. Dieses Verhdlt-
nis nennt man nach T h unma r k /1945/, dem Begfﬁnder dieser Theorie,
den "Planktonquotient" vgl. auch "Ny gaar d 1949/. Thunmar k hat
angenommen, dass das Verhdltnis der nlanktischen Chlorococcafen zur Gruppe
der Desmidiales einen charakteristischen Wert fiir. den Seetypus darstellt. .

Wenn die Zahl der Desmidiales-Anten dberwiept, so sei das hetreffende Ge-

wdsser von oligotrophem Typ und umgekehrt. 0= %h 1 = eutroph = oli-
gotroph.
Die Behauptungen von T h un m a r k scheinen mir - wenigstens fir

die nordeuropdischen Stillpewdsser - gut bhegriindet und stichhaltipg zu sein.
/Es bleibt allerdings fraplich - und man sollte dies durch spezielle Unter-
suchengen kldren--ob der "Planktonquotient" von T h unmar k auch fir
die GewHdsser anderer Klimaten zustimmt/. Der Kern von diesem Gedanken, dass
nimlich nicht bloss die Anwesenheit einzelner Indikatororganismen,

sondern auch die Hauptziige der Z®nose Stiltzpunkte fiir die Beurteilung des
Trophiegrades geben k&nnen, ist meines lLirachtens von allpemeiner Gultigkeit
und sollte filr Forschungen auf dem Gebiete der Trophiep-ohleme sehr anregend
auswirken.

Sowohl die Frage der Indikatororpanismen als auch die der z8nolopi-
schen Indikatorquotienten sind nach meiner Ansicht vor allem durch mathema-
tische-statistische Methoden zu 1&sen. Man milsste zahlreiche Z&nosen von
untereinander vergleichharen Gewdssern, die mit einer cinwandfreien quanti-
tativen analysiert wurden, statistisch vergleichen. Erst an Hand einer gr&s-
seren Fillle solcher Frgebnisse ist man dann berechtipgt zu gewisse Verallgemei-
nerungen vorzuschreiten.
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Indikatoralgen fiir den eutrophierten Zustand von

Fliessgewdssern

Wenn wir tiber die quantitative Zusammensetzung des Phytosestons ver-
schiedener Flisse umfangreiche Angaben im Vorrat hdtten, so wdre es bereits
jetzt mdglich, die Flisse in einem "Trophiesystem'" einzuordnen. Zur L8sung
des Trophieproblems von Fliessgewdssern wurden aber bisher nur wenige Un-
tersuchungen ausgefithrt. Eben deswegen k&nnen lher dieses Problem die in
Betracht kommenden zusammenfassenden Werke /B 1 um 1956, L und 1965
usw./ nur wenig aussagen. Trotz der spirlichen Angaben 18sst es sich doch
feststellen, dass man von Fliissen mit durchschnittlich reicherem Phytoses-
ton und von solchen mit durchschnittlich individuenirmeren Phytoseston sprechen
kann, und ferner, dass auch in den Fliissen ein aktueller eutrophierter Zustand
entstehen kann. Letzterer 18sst sich durch eine auffallend erh8hte Phytoses-
tonproduktion, durch ein individuen- und artenreiches Phytoseston erkennen.
/Das Artenreichtum des Phytosestons, die erhBhten Individuenzahlen von mehre-
ren Arten sind hier unbedingt zu bhetonen, da die auffallende Vermehrung eines
einzigen Organismus eher als die Verschiebung der Saprobitdtszustdnde zu deu-
ten ist./

In der Theiss /Tisza/ und in anderen ostmitteleuropdischen Flfissen
habe ich wiederholt solche individuen- und artenreiche Phytosestongemein-
schaften beobachtet, die offenbar mit aktuellén eutrophierten Zustdnden
der betreffenden Fliisse verknlipftwaren. Méine diesbeziiglichen quantitativen
Phytosestonstudien gaben mir Gelegenheit, gewisse Aspekte der Frage der In-
dikatoralgeﬁ ftir den eutrophierten Flusszustand in Augenschein zu nehmen.
Gewisse gemeinsame Zilge solcher Phytosestongemeinsshaften liefern flr eine
zuklinftige Verallgemeinerung wertvolles Tatsachenmaterial.

Unter den von mir untersuchten zahlreichen Phytosestongemein-

schaften habe ich zu einer vergleichenden Analyse 16 F4lle ausgewdhlt.
Davon stammten 8 aus der Theiss, 3 aus dem Ystlichen Hauntkanal /gehdrt zum Wasser-

system der Theiss/, 1 aus dem Flusse Laborc oder Laborec /ein Nebenfluss der Theiss/
2 aus der Donau bei Baja und 2 aus der Weichsel /Wisla oder Vistula/. Die
Gesamtindividuenwerte dieser Phytosestongemeinschaften bewegten sich zwischen

£ Ind./£. 500000 und 26000000, Bei der vergleichenden Analyse dieser Z8nose

/s.die Tabelle I/ habe ich jene Mikrophytenorganismen herausgehoben, die in

der quantitativen Zusammensetzung der verglichenen Besténde mit bedeutenden
Individuenzahlen vetreten waren. Es waren deren 19, undzwar 9 Kieselalgen-

Arten, 9 Chlorococcalen-Arten und eine Wasserpilzart. Es wurden hei diesen Mikrop'
phyten die durchschnittlichen Tnd./€-Werte und %-Werte errechnet, ferner die
Hiufipkeitskoefizienten aus den 1-16. Proben.
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Es hat sich herausgestellt, dass in den verglichenen 16 Fdllen
die, Cyclotelfa-Arten die h8chsten durchschnittlichen Werte erreichten
= 2754250 Ind./£,bzw. 41-$s5und 16/16:1. Unter den Kieselalgen waren noch
folgende Organismen von ausschlaggebender Bedeutung fiir die quantitative
Zusammensetzung der verglichenen Zdnosen = Melcsira granulfata var. angus-
tissima /221470 Ind./f, 8,12 % , 16/16:1/, Nitzschia acicularis /222940
Ind./L. 8,37 %, 16/16:1/, Stephanodiscus dubius /91100 Tnd./L. 1,48 8,
16/16:1/.

Einige weitere Kieselalgen-Arten sind in dieser Hinsicht ebenfalls
von Bedeutung = Nitzschia palea /73000 Ind./£. 1,08 %, 16/16:1/ Synedira
INitzschia) actinastroides /211700 Ind./L. 6,96 %, 13/16:0,81/, Attheya
zahcariasii /83000 Ind./L. 3,86 %, 8/16:0,50/, MelLosira granulata /33000
Ind./2, 0,86 %, 9/16:0,56/, Synedra acus /52700 Ind./£, 1,95 %, 14/16:0,88/.

Unter den Chlorococcalen waren allein die Arten Ankistrodesmus angus-
tus /273280 Ind./L. 4,95 %/, Scenedesmus acuminatus /37470 Ind./L. 1,18 %/
und Scenedesmus opoliensis /49850 Ind./Z, 1,19 %/ in s¥mtlichen untersuchten
Z8nosen anwesend /16/16:1/. Die Arten Actinastrum hantzschii /60950 Ind.

/L. 1,16 %, 14/16:0,88/ und Scenedesmus granufatus /57900 Ind./£. 0,95 %,
13/16:0,81/ waren in den untersuchten Z®nosen ebenfalls hdufig. Einige
weitere - mit grossen Individuenzahlen vertretene - Arten waren dagegen
schon weniger hiufig = Dictyosphaerium pulcheffLum /129300 Ind./L. 2,96 8,
11/16:0,69/, Didymocystis tuberculata /131000 Ind./£. 2,82 %, 5/16:0,31/,
Scenedesmus econnis /56750 Ind./L. 0,38 %, 11/16:0,69/.

Unter den {ibringen planktonischen Mikrophyten war die Wasserpilzart
Planctomyces bekefii /266000 Ind./L. 2,79 %/ in s#mtlichen untersuchten
z8nosen und mit bedeutenden Individuenzahlen vertreten.

Zu den aufgez&hlten Daten mdchten wir noch einiges hinfligen.

Die Kieselalge Attheya zachariasii ist fir die eutrophierten Gewdsser
gewiss von grésserem Indikationswert, als dies aus meinen Angaben hervor-
geht /vgl. F o t t 1959/, doch grade in den Flissen wird dieser Organis-
mus mit sehr dinnen und zerbrechlichen Zellumhiillung durch die Turbulen:z
stark geschddigt, in seiner Entwicklung limitiert. So ist in den Flilssen
mit einer grdsseren Vermehrung dieser Alge nur zur Zeit der tiefsten
Wasserstidnde, also in den Perioden herabgesetzter Turbulenz zu rechen. Die
erhthte Turbulenz - wie man das mit Gewissheit annehmen kann - ist auch bei
den Algen Synedra acus, Synedra /Nitzschia/ actinastroides und Actinastrum
hantzschii von limitierender Auswirkung.

Zwei weitere Bemerkungen: Die sehr kleinen und nicht immer leicht iden-
tifizierbaren Didymocystis-Arten - insbesondere die Art D. tuberculata - sind
meiner Auffassung nach weit verbreiteter in den eutrophierten Gewdssern, wie
das aus.den bisherigen publikationen hervorgeht. Bei der Art Nitzschia palea
ist es“zu bemerken, dass diese Alge besonders in solchen Gewdssern massenhaft
auftritt, welche in der vorausgehenden Zeit von starker organischer Verschmutzung
belastet wurden und zur Zeit der Probeentnahme sich in Stadium der intensiveren
Selbstreinigung befinden. Mittelmdssige Tndividuenzahlen - und in den unter-
suchten Fillen handelte es sich um solche - dieser Alge sind h8chstwahrscheintich
Begleiterscheinungen des eutrophierten Flusszustandes. /Dies steht keineswepgs im

Widerspruch mit dem vorher Erwdhnten./



23

Zusammenfassende Betrachtungen

Die bei unseren Erdrterungen in Betracht gezogenen Fliisse haben mehrere
gemeinsame Ziige: sie gehdren u. a. zum gleichen grésseren Klimagebiet, ihre
Fliessgeschwindigkeit, ihre Mengen an Schwebestoffen sind anndhernd gleich
gross. Jene Verallgemeinerungen, zu denen wir aus den Tatsachen iiber diese
Flisse gelangen, k&nnen mit guter Anngherung im allgemeinen filr die ostmittel-
europdischen grésseren Fliisse als gilltig betrachtet werden. .

Nach meinen Angaben ist es anzunehmen, dass im ostmitteleleuropdischen
Raum auf den aktuellen eutrophierten Zustand grésserer Flisse die gr8sseren
Individuenzahlen folgender Mikrophyten hindeutet = Cyclotella-Anten, Nitzschia
aciculanis, Melosina granulata var.angustissima, Stephanodiscus dubius, Nitzschia
palea, Ankistrodesmus angustus, Scenedesmus opoliensis, Scenedesmus acuminatus,
PLanctomyces bekefii. Bei diesen Organismen ist also ein Indikationswert fir
den eutrophierten Flusszustand anzunehmen. Bei folgenden Algen ist dieser Indika-
tionswert in mehr-weniger beschrinktem Masse auch anzunehmen = Melosina granu-
Lata, Dictyosphaenium pulchellum, Didymocystis tuberculata, Scenedesmus granu-
Latus, Scenedesmus ecornisinBei machen Algen wird die volle Entfaltung eines
Indikatdonswertes in den Flussz8nosen grade durch die speziellen limitierenden
Umstdnde des Fliessgewdssers eingeschrinkt. Zu dieser Kategorie geh¥ren =
Attheya zachaniasii,Synedra /Nitzschia/ actinastrnoides, Synedra acus, Acti-
nasthum hantzschii.

Diese Er8rterung ist bloss als ein Beitrag zu einer umfassenderen
Verallgemeinerung zu betrachten. Angaben, die auf &hnlicher breiter statistischer
Basis ruhen, werden eine solche umfassendere Verallgemeinerung wahrscheinlich
erleichtern.
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Verbreitung der Arten Plantago Schwarzenbergiana
Schur., Vicia biennis L. und Astragalus contortup-
licatus L. in der Vojvodina

MELANTJA OBRADOVIC

Die Arten, Uber deren Verbreitung hier in dieser Arbeit Angaben vorgetra-
gen werden, stellen drei sehr typische nontisch-pannonische Pflanzenarten dar.
Alle drei finden sich in der Vojvodina im stidwestlichen Grenzgebiet dieses
Areals. Aus diesem Grunde ist es von hesonderem Interesse, deren Verbreitung
bei uns zu untersuchen.

Die in dieser Arbeit hierilber vorgetragenen Angaben stammen zum Teil
aus eigenen Beobachtungen auf dem Geldnde, teilweise aus der Fachliteratur
und aus herbarischen Sammlungen.

Die genaue Feststellung ihrer Verbreitung bei uns kann als Grundlage
zur L8sung gewisser pflanzengeographischer Prohleme von allgemeiner Wichtig-
keit im Zusammenhang mit diesen Arten dienen. Fiir unser Land ist das Problem
eher von lokal beschrinkter Bedeutung,doch sind die Daten wertvoll zur Gewin-
nung einer genauen Einsicht in die pflanzengeographische gegenseitige Abgren-
zung der Gebiete, zu welchem der pannonische Teil unseres Landes gehdrt.

Gem4ss den angeflihrten Quellen stellt sich die Verbreitung der frag-
lichen drei Arten pei uns in der Vojvodina folgenderweise dar:

PLantago schwanzenbengiana S c hur .

Hinsichtlich des Areals ist dies ein karpatisch-pannonisches Element,
vermutlich 8stlicher Herkunft, nachdem die systematischen Beziehungen zur
Art Plantago sibinica ziemlich eng sind.

In der Pannonischen Ebene verl4uft die westliche Grenze des Gebietes
des hduptsachlichen Vorkommens dieser Art vorwiegend entlang der Theiss.

Es muss sogleich darauf hingewiesen werden, dass dies eine ausgeprédgte Art
von halophyten Solonezbodenpflanze ist, welche zusammen mit Statice -gmellini,
Antemisia monogyna, Puccinelia Limosa, Lepidium cantilagineum u. s. w.
vorkommt, so dass auf deren Verbreitung ausser den klimatischen Einfllissen
auch der Bodentyp von Bedeutung ist, was eine spezifische Eigenschaft deren
Areals darstellt.

Bei uns wird das Vorkommen der PLantago Schwarzenbengiana zum ersten Mal in
der Umgebung von Stari Begej und Srbobran angefithrt /JAvorka 1925/. Es wird erst
spiter, in den Arbeiten von S 1 a v n i ¢, eine Anzahl weiterer Vorkommens-
orte dieser Art im Banat undin der Backa festgestellt, wodurch eine klarere

Ubersicht Uber die Verbreitung dieser Pflanze in der Vojvodina gewonnen wird
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/ S1lavmnidé¢ 1943, 1948, 1950 /.
Laut Angabeﬁ aus diesen Arbeiten wdre die Liste der Orte des Vorkom-
mens der PLantago Schwarzenbergiana in der Vojvodina die folgende:

in der Balka im Banat
¢ . . G v
Stari Beéé], Srbobran, Senta, Ostojitevo, Sajan, Bocar, Kumane
Martonos, Horgog, Beodra, Melenci, Elemir, Vatin

Hieraus ist ersichtlich, dass die westliche Grenzlinie des Areals dieser
Pflanzenart bei uns im Theisspehiet liegt, bis zu nelei.

Diese Angaben sind in drei Hinsichten bedeutsam, ndmlich mit ikezug
auf folgende Tatsachen. Gemdss der obigen Liste der Vorkommensorte ist die
Art bei uns zonal Beschrinkt verbreitet und wurde hisher ausserhalb der
Grenzen des Areals, woselbst die Art an allen geeigneten Lokalitdten in
Erscheinung tritt /wo immer der entsprechende Solonezboden vorhanden ist/
keine einzige Exclave gefunden.

Es steht also als Tatsache fest, dass die Grenzen des Areals dieser
Pflanzen bei uns in westlicher und siidlicher Richtung scharf gezogen sind
und dass die Verbreitung der Art an diesen Grenzen j&h aufhdrt.

Eine solche Einschrinkung auf ein scharf umgrenztes Areal 14sst sich
nur zum Teil durch spezifische aedaphische Bedingungen erklidren. Dass der
wichtigste Faktor in der Bestimmung der Arealgrenzen das Klima ist und nicht
der Bodentyp, ist aus der Tatsache ersichtlich, dass in der Vegetation auf
Solonezbdden in der Donauebene diese Pflanze nicht vorkommt, obwohl diese
Gebiete des Westens der BacCka zumindest geographisch, verhdltnismdssing
nahe liegen zum Vorkommensgebiet der PLantago Schwarzenbengiana. Zu Gunsten
der Annahme, dass die klimatischen Verh#ltnisse als entscheidende Faktoren
anzusehen sind, welche die Grenzen der Verbreitung dieser Pflanze nach
dem Westen und dem Stiden hin bestimmen, spricht auch der Umstand, dass die
Grenzen des Areals mit den entsprechenden Isothermen tihereinstimmen.

Auf diesen Umstand wies S 1 a vn i ¢ hin, als er hervorhob, dass
die Vorkommensorte dieser Pflanze unter der Isotherme fily Januar von - ZOC,
unter der Isotherme fiir April von 12°C und ftr Juli ven 23°C begrenzt liegen.
Nur die Oktober-TIsotherme von 12°C schl]es@t hier in der Vojvodina, das Areal
dieser Art in sich ein.

Hierzu kommt, dass die PLantago Schwarzenbergiana dort vorkommt, wo
die Niederschlagsmengen die allerniedrigsten sind. Der Jahresdurchschnitt
der atmosphdrischen Niederschldge im Vorkommenarea der Art bhewegt sich
zwischen 500 und 600 mm /in einzelnen Jahren auch weniger als 400 mm/ wo-
von auf die Vegetationsperiode 200 bis 300 mm entfallen. Alle diese Daten
deuten klar darauf hin, dass das Vorkommensgebiet der PLantago Schwarzen-
bengiana an 1ene Gegend der Vojvodina heschrinkt ist, welche die n1edr1eg—
sten Temperaturen und geringsten Niederschlagsmengen hahen.

Gewisse phytozdnologische Analysen heweisen, dass auch andere Pflan-
zen aus der Vegetation der Solonezh8den zusammen mit der PLantago Schwanrzen-
bergiana stenotope Arten sind, die in einem hohen Prozentsatz /um die 70 %
herum/ zu den kontinentalen, pontischen und nontisch-mediterranischen flo-
ristischem Element 'gehﬁren. NDies wiederum deutet klar die Standortsbedin-
gungen an, welche in den betreffenden Gebieten bestehen. /S 1 a v n i &
1950/.
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Es ist von besonderem Interesse fir die bei uns bestehenden pflanzengeographi-
schen Verhdltnisse den Umstand hervorzuheben, dass unser Theissgebiet zu einem
Teil dem Gebiet Crisicum, teilweise aber zum Gebiet T i t e 1 i c um ge-
hért. Wo die genaue Grenzlinie zwischen diesen beiden pflanzengeographischen
Gebieten verlduft, konnte bis jetzt noch nicht gekldrt werden. Dass die Ab-
grenzung irgendwo in der Hohe von Begej vorausgesetzt werden sollte, folgt
aus der Tatsache, dass die obere Grenze des Vorkommens von PLantago Schwarzen-
bergiana ungefdhr in der Nihe dieser Stadt verlauft. Aus den nachfolgenden
AusfUhrungen werden wir auch ersehen, dass sich dies auch hinsichtlich der
Verbreitung der Viecia biennis ebenso feststellen ldsst.

Vicia biennis L. /V.picta F i s ¢ h. et Mey ./

Dies ist eine pontische Pflanze, verbreitet in Sibirien, Stdrussland,
Rumdnien und Ungarn, sowie bei uns in der Theissgegend /J & v o r k a 1925/.

Auf unserem Gebiet sind nur drei Vorkommensorte verzeichnet, wo diese
8stliche Pflanze gefunden wurde, wodurch aher deren Bedeutung fiir die Flora
der Vojvodina nicht vermindert wird. In der Arbeit von Ko v 4 ¢ s finden
wir umfassende Daten iiber die Verbreitung von Vicia biennis in der Umgebung
von Stari Begéj, wo er diese Art zum ersten Mal im 1914 Jahr aufgefunden
hatte. In derselben Arbeit wird auch ein anderer Fundort dieser interessanten
Pflanze angefiihrt /bisher der einzige im Banat/ in der Nihe von Beodra, wo
es seitens T h a i s z- angeftthrt wird. Es wurde auch darauf hingewiesen,
dass die Art m8glichst nahe an die Theiss, in feuchten Niederungen, oft zu-
sammen mit den Pflanzen Piciis echioides und Galega officinalis vorkommt
/K ovdcs 1929/. Der dritte Standort wurde neuerlich festgestellt, und
dieser befindet sich bei KanjiZa, ebenfalls in der unmittelbaren Ndhe der
Theiss, im ndrdlichen Teil der Balka /O b radovi¢/.

Die angefithrten drei Vorkommensorte der Vicia biennis in der Bag%a
und im Banat bekr&ftigen nochmals das {iher die vorangehend behandelte Art
Gesapte. Auch fiir diese Art erstreckt sich das Areal ausschlisslich nur
in der Theissgegend, und nur bis zum 4dussersten Grenzpunkt der Verbreitung
in stidwestlicher Richtung bis zu Beej. Demgemdss fdllt auch das Areal die-
ser Pflanze mit den Grenzen des allerdiiresten Teils der Vojvodina tiberein.

Hinsichtlich ihrer grundlegenden Charakteristik ist den voranpehend
behandelten zwei Arten &hnlich die Art:

Astragalus contorntuplicatus L.

Sie ist im &stlichen Teil der Ralkanhalbinsel verbreitet, sowie in
Mittel- und Stdrussland, ferner in Westasien /J 4 v o r k a 1925/, doch
kommt sie nicht bis zum Mittelldndischen Meer heraus. /S o ¢ 1966/, was
offensichtlich darauf hinweist, dass auch diese eine kontinental-pontische
Art sei.

In der Flora der Vojvodina wird sie seitens P r o d & n angefithrt,
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auf Grund von Angaben von K o v 4 ¢ s , der sie in der limpebung von Beéej
aufgefunden hat /P r o d & n 1916/. Zwei weitere Vgrkommensorte wurden

durch S 1 avnic¢ aufpezeichnet, und zwar im Banat in der Gegend von

Sanad und Padej, wo diese Pflanze nur in den therschwemmuneshereichen der
Theiss widchst /S 1 a von i & 1943/. Uher das Vorkommen dieser Art im dussersten
stidéstlichen Teil des Banats besteht eine sehr viel frilhere Angabe bei

Heuf fel, der sie in der Gegend von Neu Palanka, an dem Donauufer

vorfand /H e u f e 1 1858/. Ich hatte eine Pflanze aus diesem Standort in

der Sammlung europdischer Pflanzen des Museums in Sarajevo zu sehen Gele-
genheit gehabt. Zusammen mit dieser Pflanze befinden sich auch andere Pflanzen
aus der Umgebung von Beograd, welche unsere renomierten Botaniker J u r i -
:ri & /1890/ und A d amo v i & /1904/ pesammelt hatten.

Aus Obigen ldsst sich der Schluss ziehen, dass die Verbreitung der Art
Astragalus contontuplicatus in der Theissgegend mit dem Areal der Pflanzen
Vicia biennis und PLantago Schwarzenbergiana zusammenfdllt und dass auch
flir sie dieselbe Verbreitungsgrenze in westlicher Richtung besteht. Die
letzangeflhrten drei Standorte jedoch zeigen eine etwas abweichende Abgren-
zung des Areals in stidlicher Richtung, ndmlich bis zum Flusstal der Donau.

Zusammenfassung

Alle drei der von uns untersuchten Arten stimmen hinsichtlich der Areale
insofern Uberein, als die Verbreitung in westlicher Richtunpg an einer scharf-

gezeichneten Grenzlinie abrupt zu Ende kommt, welche entlang der Theiss, vom
Eintritt dieses Flusses in unser Land angefangen, in deren Tal verlauft.
Hinsichtlich der Arten PfLantago Schwarzenbergiana und Vicia biennis endet
diese Grenzlinie unpgefdhr in der H8he der Stadt Bc;bj, wihrend die Astragalus
contontuplicatus etwas weiter gegen den Siiden vordringt und die Grenze im all-
gemein entlang des Laufes der Donau liegt.

Die Schidrfe der Abgrenzung des Areals sowie die Abwesenheit von extra-
zonalen Vorkommen in westlicher Richtung I1#sst sich am ehesten mit gewissen
klimatischen Gegebenheiten in Zusammenhang bringen. Dass es sich nicht um
die Bodenbeschaffenheit handelt, ist daraus ersichtlich, dass weder die Vieia
biennis noch der Astragalus contorntuplicatus an eine specifische Bodenbeschaf-
fenheit gebunden sind. Was die PLantago Schwarzenbergiana anbelangt, welche
eine ausgeprdgt halophytische Pflanze ist, ist es auch nicht die Beschaffen-
heit des Bodens, welche einer weiteren Ausbreitung nach dem Westen eine
Grenze setzt, wic dies vorangehend bei der Beschreibung dieser Pflanze aus-
filhrlich dargestellt wurde.

Eine ganz genaue TFixierung der westlichen und sildlichen Grenzen dieser
drei Pflanzen trHgt zur besseren Charakterisierunp und einer schidrferen
gegenseitigen Abgrenzung gewisser pflanzengeographischen Gebiete der Vojvo-
dina bei. Vorliepgende Arbeit war dabei behilflich, die Grenzlinie zwischen
dem Crisicum unddem T itel icum festzulepen. Anderseits
bestdtigen die auf alle drei Arten beziiglichen Daten die Richtigkeit der
Grenzlinie zwischen den Gebieten &stlich der Theissybeziehungsweise dem
Gebiet zwischen den beiden Fliissen, und ebenfalls auch jene zwischen den
Florengebieten Deliblato bzw. Titel.
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Die Rhizopodenfauna der ungarischen Strecke der Theiss
und des Mindungsteiles ihrer Nebenfllisse

D. GAL

Zoologisches Institut, Attila Jézsef Universitdt, Szeged,
Ungarn

/Eingegangen am 1. Dezember 1969/
Auszug

In den vergangenen zehn Jahren habe ich aus verschiedenen Strecken
der Theiss und den Miindungsstrecken ihrer Nebenflilsse in verschiedenen in
verschiedenen Zeitpunkten /im Frithling, Sommer, Herhst, Winter/ zusammen
827 Planktons, Schlamm und Abschabselmuster pesammelt. Aus dem pesammel-
ten Stoff vermochte ich 69 Rhizopoda-Arten zu erweisen, deren Verteilung
die folgende ist:

Obertheiss . 33 Arten
Staustrecke der Theiss 27 "
Niedertheiss 44 by
Aus den Nebenfliissen

zusammen 48 "

Von den in den Nebenflilssen gefundenen 48 Rhizopoda-Arten kamen elf in
der Theiss nicht vor.

Aus dem gesammelten Stoff habe ich auch eine neue Art - Euglypha tiscia -

beschrieben /1969/.

Die ungarische Strecke der Theiss kann aus hydrologischen Gesichts-
punkt in drei - voneinander put ahgesonderte - Teile peteilt werden:

1. Obere Strecke: Von Tiszabecs bis zu Dombrdd. In den
ersten 17 km ist das Flussbett kieselipg, die Wasserlaufgeschwindigkeit sehr
gross. Hier in den meisten Fillen ist das Wasser rein, seine Durchsichtig-
keit erreicht selbst 2 Meter /mit Secchi-scher Scheihbe gemessen/. Sniter ist
das Flussbett sandig, das Wasser enthdlt vielen anpgeschwemmten Sand der star-
ken Turbulenz zufolge, seine Durchsichtipgkeit 4ndert sich nur zwischen 10 wund
30 cm. In dieser Strecke ist die Schwankung der Wasserh8he pross und schnell,
sie dndert sich oft selbst 1 m stiindlich. ;

2, Der vom Wasserkraftwerk zu Tiszaldk
ktnstlich zurtckgestaute Teil: von Domhrdd his
zu TiszalBk. Hier vermindert sich die Ahlaufgeschwindipgkeit des Wassers, das
Flussbett verbreitet sich. Das Wasser enthilt weniper angeschwemmten Stoff,
seine Durchsichtigkeit erreicht selbst 50-60 cm. Stellenweise hat es einen
wahren Stillwassercharakter, seine Ufer sind von Pflanzen bedeckt worden
/Rohr, Schilfgras, usw./, die ftir die Stillwdsser hezeichnend sind. Der
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Regulierungswirkung des Wasserkraftwerks zufolpe ist die Schwankung der Wasser-
h6he langsam und unbedeutend, kaum 1 m, den voripen 10 Metern gegeniiber.

3. Die Theissstrecke unter Tiszalék:

Das Flussbett ist {iberall sandig, in kleineren Flecken tonip. Die Turbulenz
ist sehr stark. Das Wasser ist von den angeschwemmten Sandk&rnchen stdndip
grauisch gelb, seine Durchsichtigkeit ist klein, 4ndert sich zwischen 10 und
30 cm.

Das pH des Wassers fluktuiert in allen Theissstrecken im allgemeinen
um 6,7-6,8.

Ihre Nebenfltisse sind abwechslungsvoll in Gr®sse und Aufbau:

1. S zamo s : Thr Mindungsteil fliesst der Theiss H%hnlich in einem
sandigen, tonigen Flussbett, das Wasser ist trilb, es enthilt viele Anschwemmung-
sstoffe /besonders viele kolloidale Anschwemmungsstoffe/. Breite hei der Miin-
dung ist 30-40 m, durchschnittliche Wassertiefe 70-80 cm.

2. Kraszna: Sie mindet 4 km unter der Szamos in die Theiss,
sie ist im gr8ssten Teil des Jahres ein schmales, 2-3 m breites, 50 cm tiefes
Bédchlein. Nur im Fall gr&sserer Regen befdrdert sie eine bedeutendere Wasser-
menge. Thr Wasser ist in den meisten Stellen rein, durchsichtipg, im Flussbett
gibt es viele Wasserpflanzen.

3. Bodrog :Dasienur 15 km tiber dem Wasserstau zu Tiszal®k ist,
kann die Stauung auch in der Bodrog stark gefithlt werden. Die Wasserlaufgesch-
windigkeit ist klein, sie ist durchschnittlich zwischen 1-1,5 m. Das Wasser
ist im allgemeinen rein, zeitweise ganz braun, wenn das an ihr Ufer angesie-
deltes Lederwerk viel Gerbereiabwasser hineinfliessen 14st.

4. Ustlicher Hauntkanal: Der ist ein kilnstlich gebauter, 20-25 m brei-
ter Bewdsserungskanal 2-3 m durchschnittlicher, Wassertiefe der von der Theiss
tither dem Wasserkraftwerk zu Tiszal8k entspringt und bei Bakonszeg in die Be-
rettyd miindet. In dem 100 km langen Kanal hingen Wasserh8he und Flussgeschwin-
digkeit davon ab, wieviel Wasser bei der von der Theiss 4,7 km fern befind-
lichen Schleuse zu Tiszavasvdr aus der Theiss durchgelassen wird. Die durchge-
lassene Wassermenge fluktuiert zwischen O und 50 mz/sec. Sein Ufer wird hie
und da von einem Rohrgeblisch umrandet. .

5. Sajé: Sie ist ein kontaminierter Fluss trithen Wassers, mit kleiner
Wasserabgabe. I[hr Mindungsteil fliesst in einem sandigen Flussbett, enthilt
vielen angeschwemmten Stoff. '

6. Zagyva: Sie ist im gr¥issten Teil des Jahres schmal /10-20 m
breit/, seichten Wassers /80-100 cm tief/, bei einer Uberschwemmung aber mag
die Wasserh8he selbst 8-10 m ansteigen. Thr Wasser ist kontaminiert, bhesonders
vom Abwasser eines Zuckerwerks.

7. K& r & s : Einer der grdssten Nebenflilsse der Theiss. Thr Wasser
ist im allgemeinen rein, durchsichtig und nur in der Zeit der Uberschwemmun-
gen triiber.
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8. Maros : Sie dhnelt der Theiss am meisten, fliesst in einem
sandigen Flussbett, deshalb enthd&lt ihr Wasser, der Theiss #hnlich, beinahe
stidndig vielen angeschwemmten Stoff. Sie ist schnellen Laufs, in grésstem
Teil des Jahres mit seichtem Wasser.

Sammlungs und Untersuchungsmethoden

Im Laufe der abgelaufenen zehn Jahre habe ich aus den verschiedenen
Teilen der Theiss und der Mindungsstrecke ihrer Nebenflilsse, in den verschie-
densten Zeitpunkten /im Frtthling, Sommer, Herbst, Winter/ zusammen 827 Plank-
tons, sowie Schlamm- und Abschahselmuster gesammelt. Ein Teil des bearbeite-
ten Stoffes ist schon eingehend verdffentlicht worden /196la, 1961b, 1963,
1964, 1966, 1969/.

In diesen Abhandlungen habe ich mich tiher die genaue Besprechung der einzel-
nen Sammelstellen ausgebreitet, somit sehe ich davon hier ab.

Die Sammlungen habe ich in den verschiedenen Jahreszeiten immer in den-
selben Stellen durchgefthrt /die Sammelstellen sind in Abh.1 dargestellt/.

Bei der Mindung der Nehenfliisse habe ich aus der Theiss sowohl #iber als
auch unter der Miindung des Nebenflusses gesammelt, um auch die Wirkung des Ne-
benflusses nachweisen zu kdnnen.

Einen Teil des gesammelten Stoffes habe ich in 1-2 Stunden nach der
Sammlung bearbeitet, um auch die blossen Am&ben bestimmen zu k&nnen, den
dnderen Teil habe ich mit Formalin konserviert. Nachdem mein Zweck war,
die in der Theiss lebenden Rhizopoda-Arten zu bestimmen, habe ich wdhrend
der Bearbeitung nur die im Moment der Durchftthrung der Sammlung in leben~
digem Zustand gefundenen Arten aufgezeichnet, die leeren Schalen, Schalfragmente,
Zysten habe ich ausser Acht gelassen.

Bewertung der erhaltenen Ergebnisse

Die obere Theissstrecke: ,

In der oberen Theissstrecke Ungarns sind 33 Rhizopoda-Arten zum Vorschein gekom-

men, von denen sechs /Astramoeba radiosa var, grnanulifera P enar d
Difflugia mammiLlata P e n a r d, Difflugia elegans P enard,

Lecqureusia spinalis E hrenberg

’

, Axcella costata E hren -
ber g, Nebela coflanis Le i d y/ habe ich in den anderen Theissstrecken
nicht gefunden. Die hdufipsten und mit den gréssten Finzelanzahl vor-
kommenen Arten sind die Centropyxis constricta D e f 1 an dr e, Arcella
discoides Ehrenberg und die Arceflfa rotunda var. aplanata
Deflandre

Ich habe in den in diesen Strecken einmfindenden zwei Nebenfltissen
zusammen 24 Arten gefunden in der folgenden Verteilung: in der Szamos 17,
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in der Kraszna 19 Arten.

In der Szamos sind Centropyxis acufeata S t e i n und Centropyxis
constricta D e f1landre die dominierenden Arten. Die in der Szamos
lebenden Ancella hemisphaenica P e r t y und Cyphoderia Laevis P enar d
kamen in dieser Strecke der Theiss nicht vor.

Die Kraszna ist sehr reich sowohl an den Arten als auch an den Einzel-
organismen. Dominante Arten sind die Difflugia amphora L e i d y, Arcella
aotundd var. aplanata De f 1 andre , Anrcella gibbosa P e ﬁ ard,
die in allen Sammlungen meistens mit grosser Anzahl der Einzelwesen vorkamen. Von
den in der Kraszna lebenden Rhizopoda-Arten haben wir in der Obertheiss die
DiffLugia oviformis P enard und Difglugia sp. T. und TI. nicht gefun-
den.

Der aufgpgestaute Teil der Thediss

Von der aufgestauten Bettstrecke zwischen DombrAdd und Tiszal®dk ver-
mochte ich 27 Rhizopoda-Arten aufweisen, von denen D{f{fLugia eurvicaulis
Penard, Phryganella paradoxa P e n a r d, Cyphoderia margaritacea
var. mafjor P en ar d, Cyphoderia trochus P e n a r d und Difflugia
sp. IIT. in den anderen Theissstrecken nicht vorkamen. Die am h¥ufipsten
und mit der gr&ssten Anzahl der Einzelwesen vorkommenden Arten sind: Ax-
cella notunda var. aplanata D e f 1 andr e , Centhopyxis aculeata
Steinund Difflugia gramen P enard . N

Die Bodrog ist sehr arm sowohl an der Zahl der Arten als auch an der der
Einzelwesen. Die wahrscheinliche Ursache davon ist, dass ihr Wasser oft mit
gerbsduringen Gerbereiabwasser kontaminiert ist. Im Fall einer présseren
Menge von Schmutzstoffen kommt die ganze lebendige Welt um /dann wird die
Oberfléche des Wassers von Fischkadavern bedeckt/. 11 Rhizopoda-Arten
kamen vor, von denen nur die Atcellfa rotunda var. aplanata D e f1and -
r e Ubfters und in einer gr8sseren Einzelzahl gefunden war; die anderen
Arten erscheinen nur sehr sporadisch. Eine jede der in der Bodrog vorkom-
menden Arten kann auch in der Theiss gefunden werden.

Im Ustlichen Hauntkanal habe ich 20 Rhizopoda-Arten gefunden. Die
meistverbreiteten sind: Centhopyxis aculeata S t e i n und Centropyxis
consitnicda D e £1 andr e, die beinahe bei jeder Gelepenheit {ltherall
zu finden sind. Von den in 8stlichen Hauntkanal gefundenen Arten kamen DAL{{§-
Lugia mammalita P enard , Difflugia elegans P ena r d , Axrcella
vulgarnis E h r enber g, Hyalosphaenia papillo L e i d y , Euglypha
afveofata L e i d y , Euglypha brachiata L e i d y in dieser Strecke
der Theiss nicht vor.

Die untere Theissstrecke

In der unteren Theissstrecke k¥nnen die Rhizonoden hinsichtlich sowohl

der Anzahl der Arten wie der Einzelwesen in der prBssten Menpe gefunden wer-
den. Von den hier vorpekommenen 44 Rhizopoda-Arten habe ich in den anderen

Theissstrecken 15 Arten nicht gefunden. Diese grosse Artenanzahl und der
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grosse Unterschied ldsst sich damit erkliren, dass teils diese Theiss-
strecke viel ldnger und differentiierter ist, und auch mehrere konteminier-
te Teile enthdlt /die Sajé und Zagyva bringen nimlich sehr viel Abwasser
mit, auch die Schmutzstoffe des Wirmekraftwerks von Tiszanalkonya und die
der Werke unter Szolnok, usw. sind bedeutend/, teils es auch mehrere klei-
nere Wassereinfliisse gibt, die viele Arten in'die Theiss mitbringen. Sehr
bedeutend sind die stddtischen Abwdsser der in dieser Strecke befindlichen
Grossstddte, die in die Theiss organische Stoffe liefern, die ftir die in-
ferioren Tiere eine guﬁe ErndhrungsmBglickeit sichern. Sie liefern ausser-
dem natfirlich auch viele Krankheitserreger, die im Wasser des Flusses noch
eine gewisse Zeit lanp weiterleben. Dazu gehdrt z.B. die Entamoeba cold
/IL8s ch/Schaudinn, die im Schmutzkanal zu Szeged sehr hdufig
ist und zeitweise auch in der Theiss in grosser Menge erwiesen werden kann,
im Teil unter dem Schmutzkanal.

Von der Sajé habe ich sie nur bei einer Gelegenheit gesammelt. Dann
dominierte die Ancella vufgaris Ehrenber g in pgrosser Menge, deren
Wirkung auch in der Theiss beobachtet werden konnte und die Anzahl ihrer
Einzelorganismen auch in der Strecke unter der Miindung des Nehenflusse stark
zunahm. In der Sajé habe ich ausserdem nur zwei, hzw. eins der EinzeTorganis-
men der Difflugia gramen P e n a r d und Arcella discoides Eh renber
gefunden.

Von den 17 in der Zagyva vorgekommenen Arten konnten Amoeba beryllifera
Penard, Mayorella vespertilio P en ar d, Difflugia corcna W a 1 -

1 1 ch.und 0i{ffLugia sp. IV in dieser Theissstrecke nicht erwiesen werden.
In den Sommersammlungen dominierten im allgemeinen: Aicella hrotunda var.
aplanata D e £ 1 andre, Cyphoderia margaritacea F hrenber g
und Trinema Lineare P e n a v d, und in den Herbstsammlunpen Cocevia
obscurum P en a r d

Von den in den K&r8s befindlichen 11 Rhizopoda-Arten hahen Vahlhamphia
fimicofa R humb 1l e r und Thinema Linearc P en a r d dominiert. Die
hier gefundenen Amoeba afveolata /Mer e s chowsky/ Penard .
Diglugia mamitfeata P e wa r d und Pseudodifflugia fasciculanis P e -
nard kamen in der unteren Theissstrecke nicht vor.

Von den Nebenflfissen ist die Maros an Rhizonoden am reichsten. Von
den vorgekommenen 26 Rhizopoda-Arten ist die Arcelfa rotunda var. aplanata
Deflandre die hdfigste. Von den hier lebenden Arten sind Mayornella
vesperntifio P enard , Difflugia mammiflata P e n a r d , Difflugia
Lobostoma L e i d y, Diffugia &p. V. und Hyalasphenia papilio 1 e i d v
in der unteren Theissstrecke nicht vorgekommen.

Zusammenfassung

Ich vermochte aus der ungarischen Theissstrecke und aus fhren Nebhen-
fltssen bisher 69 Rhizopoda-Arten aufweisen /Vgl. Tahelle/. Von diesen
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sind in der Theiss 58 Arten und 14 Arten von ihnen in allen den drei Strecken
vorgekommen. Die h4ufipgsten waren: Axrcelfa notunda var. aplanata D e f 1 a n d
re , Centropyxis aculeata S t e i n, Centropyxis constricta D e f 1 andr
und Cyphodernia marganitacea E h r enher g . Diese kamen im allgemeinen in
den meisten Sammelstellen vor, oft mit sehr hoher Einzelanzahl. Die anderen
Arten waren im allgemeinen nur mit wenipgeren Einzelorganismen zu finden. Die
umbestimmbaren Arten, deren Beschreibung in meinen vorigen Ahhandlungen ver8f-
fentlicht wurde, kamen nur bei 1-1 Gelegenheit, mit wenigen Einzelorganismen
vor.

Ein Teil der in der untersuchten Strecke lebenden Arten ist auf Grund
der literarischen Angaben /G r o s p i et s c h /1958/ und Harnisch
/1961/ Kosmopolit, der griissere Teil der Arten ist aber wohnhaft im Stillwas-
ser, unter Moos und Sphagnum. Eine ausgesprochene Flusswasserart ist nur
Vahlhampfia debifis J o 1 1 o s, gefunden nur in der unteren Theissstrecke.

Nach Untersuchung der Altw#sser und Arbeitgruben der Theiss wurde es
klar, dass in diesen Altwissern und Gruben meistens dieselbhen Rhizopoda-Arten
leben, wie in der Theiss. Es ist anzunehmen, dass diese Arten von hier in die
Theiss geraten sind. Nachdem sie aher im Fluss bei vielen Gelegenheiten und
in langen Strecken zu finden sind, ist es wahrscheinlich, dass sie im Fluss-
wasser weiterleben und sich vermehren. Besonders sichern die flachen Sandufer
und Flacken mit langsam fliessendem seichtem Wasser glinstipe Lebensumstdnde
filr die Rhizopoden. Im Laufe der Untersuchungen habe ich eine sehr interessan-
te Erscheinung beobachtet: in dem auf den Objekttrdpger gelegten zu untersuchen-
den Stoff hat der gr8sste Teil der aus dem Flusswasser stammenden Rhizopoda-Ar-
ten ihre Pseudopodia beinahe sofort gereckt, die aus dem Stillwasser stammen-
den Arten hingegen erst nach einer léngeren Zeit. Dies deutet darauf, dass
die im Flusswasser lebenden Arten sich an die stdndige Bewepung durch die
Strdmung des Flusses '"pewdhnt'" hahen. Auch dies beweist, dass sich eine
Rhizopoda Fauna endogenen Ursprungs selbst in einem Flusswasser - und so auch
in der Theiss und ihren Nebenfliissen - aushilden kann. Einige, nur in einzel-
nen Stellen und mit kleiner Einzelorpanismenzahl vorkommende Arten hingegen,
wie z.B. Lecquereusdia spihalis E hr enher g , Nebela collanis L e i d vy,
Hyatosphenia papilic 1L e i d y , die hauptsdchlich Moos und Sphagnumbewohner
sind, haben das Flusswasser sicherlich nur flir eine sekundire Lebenstelle.
Diese geraten von den naheliegenden Altwidssern und Stillwdssern in den Fluss
und 'vegetieren'" dort eine Weile.

In den Nebenfliissen hahe ich zusammen 48 Rhizopoda-Arten gefunden, wovon
elf in der Thiess nicht vorkamen. In den Nebenflfissen ist die Anzahl der Ar-
ten - im gr¥ssten Teil der F&lle - viel kleiner als in der Theiss; die Anzahl
der Einzelorganismen ist hingepen in den meisten F4llen h&her, besonders in
den kleineren Nebenfllissen, wie die Kraszna, Zagyva. Die Nebenfliisse verur-
sachen keine wesentliche, erweishare Knderung in der Rhizonoden fauna der
Theiss. Es konnte in der Theiss nup bhei einer Gelepenheit erwicsen werden,
dass die Anzahl der Einzelorpanismen der Ancelflfa vulgaris FE hrenberg
in der unter der Sajdmlindung befindlichen Strecke sehr stark erhsht wurde.
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Aus der Theiss und ihren Nebenflilssen ist wdhrend der Untersuchun-
gen auch eine neue Art vorgekommen, die Euglypha tiscia G & 1, deren ein-
gehendere Beschreibung und die Stellen ihres bisheringen Vorkommens ich
/in 1969/ verdffentlicht habe.
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Die in der Theiss und ihren Nebenflilssen
lebenden Rhizopoden-Arten

Obertheiss

Stautheiss

Niedertheiss

Szamos

Kraszna

Bodrog

Hauptkanal

8stlicher
Sajd

Zagyva

Kdrds

Maros

Vahlkampfia Limax Dujardin
Vahlkampgia debilis Jollos
Vahlkampfia guttula Dujardin
Vahlkampgia Limicola Rhumbler
Vahlkampfia mira Glédser
Mayorella vespentilioc Penard
Astrnamoeba nadiosa Dujardin
Astramoeba had. var. granulifera Penard
Thecamoeba verirucosa Ehrenberg
Amoeba alveolLata /Mereschkowsky/ Penard
Amoeba beryllifera Penard

Amoeba gongondia Penard

Amoeba sp. I.

Amoeba sp. 1I1.

Entamoeba coli /L&sch/ Schaudinn
Pelomyxa sp.

HyaLodiscus horotnevi Mereschkowsky
Penardia cometa /Penard/ Saedeleer
Cocevia obscurum Penard

Ancella vulganis Ehrenberg
Arncella discoides Ehrenberg
Ancella gibbosa Penard

Ancella notunda var. aplanata Defl.
Arncella hemisphaenica Perty
Ancella costata Ehrenberg
Pyxidicula operculata Ehrenberg
Difflugia mammillata Penard
Difflugia grhamen Penard
Difflugia amphora Leidy
Difflugia Lanceolata Penard
DiffLugia acuminata Ehrenberg
Difflugia pyrnifonmis Perty
Difflugia gLobulosa Dujardin
DiffLugia oviformis Penard
Difflugia elegans Penard
Difflugla curvicaulis Penard
DiffLugia corona Wallich
Difflugia avellfana Penard
Difflugia Lobostoma Leidy
Difflugia sp. 1.

Difflugia sp. I1.

Difflugia sp. III.

Difflugia sp. IV.

Difflugia sp. V.

Difflugia sp. VI.

Difflugia sp. VII.

Digglugia sp. VIII.

Centhopyxis aculeata Stein
Centropyxis constricta Deflandre
Centropyxis arcelloides Penard
Pontigulasia spectabifis Penard
Lecquereusia spiralis Ehrenberg
Nebela collarnis Leidy
Hyalosphenia papilio Leidy
Phryganellfa paradoxa Penard
Crnyptodifglugia oviformis Penard
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Die in der Theiss und ihren Nebenfliissen
lebenden Rhizopoden-Arten

Obertheiss

Stautheiss

Niedertheiss

Szamos

Kraszna

Bodrog

Bstlicher

hauptkanal

Sajd

Zagyva

K&r8s

Maros

Euglypha alveofata Dujardin
Euglypha ciliata Ehrenberg
Euglypha brachiata Leidy

Euglypha Laevis Perty

Euglypha tiscia GAl

Thinema Lineare Penard

Trinema enchelys /Ehrenberg/ Leidy
Pareuglypha reticulata Penard
Cyphoderia Laevis Penard
Cyphoderia margaritacea Ehrenberg
Cyphodenia marg. var. major Penard
Cyphodenia trochus Penard
Pseudodifflugia fasciiuldnis Penard
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Data to the ornitholopical conditions of the inundation
area Tiszafllred-Kiskd8re
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/Received Novemher 29, 1969/
Abstract

Owing to the activity of man, transforming his surroundings, sev-
eral biologically valuable areas become desolate, with their interesting ani-

mal and vepetable kingdoms. Also the inundatiopn area i uestjon, th we can
demarcate Sith the 1i§e Tiszufﬂred-AhARsz;igi—piS{Bre—ﬁogoszfi, is ?Eke tﬁat.

The whole area will be inundated by the water of Tisza dammed un. That is the
cause of my trying to immortalize as much as possible of the animal kinpgdom of
the area. I have performed collections in all the tynes of biotons borrow-wood
in the inundation area, old willow-plantations, noble nonlars, native nonlars,
wood of acacias and of ashtrees, orchards, meadows and nastures studying the
quantitative and qualitative composition of the ornithofauna and their role

in the biological protection of their environment.

In the course of analysing several collections, T have estahlished
that the inundation area is occunied first of all by xeronhilous snecies.
The birds living in the woods are dominant boch in resnect of the number
of their species and in that of the number of individual specimens. Mainly
those breeding on the level of the leafy crown and of the stem of tree
are to be found in a high numher. The mass of the species - 50-75 p.c. -
are insectivores. The mass of the food consumed can he concluded from ana-
lysing the relations of weight dominance. Here have the herhivores a major
role. being snecies of bigger bodies. The colonies of Corvus frugilegus L,
mean a special problem. If the woods ensuring their settling down are erad-
icated, they cannot help being concentrated in the agricultural areas be-
coming in this way possibly parasites there.

Man considers as a task to transform his environs, for obtaining
the most from it. As a conseauence of that activity a lot of areas that
dre important biologically and from the point of view of cultural history,
as well as a number of animal and nlant snecies nerish. To satisfy our
conscience, even if we cannot save them, we ought to:describe everything about
them for informing our children®s children about them. An area like that
is that mentioned above, demarcated by the line of Tiszafﬂred-Ahadszalék—
Kisk8re-Porosz16 and investigated by me fCf.Fig.1./. The water dammed
un by the river barrage Tisza IT that is being built at Kisk8re will en-
tirely inundate the part berng hetween the nresent dams und thus one of ‘the
huge inundation areas of our country nerishes topether with its characteris-
tic flora and fauna. The nurpose of this naner is, therefore, first of all
to collect as many data as possible and to immortalize them concerning the
avifauna of the area.
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Methods of investipation:

With regpard to the larpe extent of the area, T could not overlook sys-
tematically every small nart of it. Rut. it was not necessarv, either. My method
was to carry out collections from every tyne of hiotons accurring in the inun-
dation area: borrow-wood in the inundation area. old willow-plantations, old
poplars, planted, orchards, wood of acacias and of ashtrees, native poplars,
meadows and pastures. I performed in a type, of course, more collections,
for getting a picture of the characteristic avifauna. The collections i
- counting the species and individual specimens - were performed on two hec-
tares in the wood and orchard /100 x 200 m/. At the meadows and nastures, on
the other hand, I have ranged an area of 50 hectares or so /1000 x 500 m/. On
the basis of the observed specimens, singing males and discovered nests, I have
endeavoured to establish the number of species and individual snecimens living
in the area considered as a unit. This datum served for hasis for further ana-
lyses. At the species breeding in colonies, however, I have counted every nest
independently from the extent of the colony.

There were, of course, some rare and remarkable species - Ciconia nigra
L. - nesting outside the collecting area. I have counted these, too, and men-
tioned at the given bioton.

I carried out my observations in two aspects - in early spring and in
the beginning of summer - getting in this way a more nerfect picture about
the avifauna.

Results of the investigationt:

As I have performed the collections, too, according to the tymes of
biotop, I wish to analyse also the avifauna in this framework. Before doing
that, however, I hold as necessary to characterize shortly the single types
of biotop, for being able to evaluate the world of hirds in their connection
with their environs.

Wood at the borrows. It accompanies the inundation dams, having come
into being in the borrow area as these dams were built. It is formed mainly
by the Populus alba L. and P. tremufa L., both of pipantic. growth, overgrown
by Vitis sibvestnis G me 1. It is accompanied on the unner side of the
dam generally hy a zone of old, hollow, truncated willow-nlantation. The
underwood is Rubus caesius L., the shrub level Amorpha fructuosa L.

01d willow-plantations of nure stand. They occur in a comparatively
not large extent and only in spots in the area. They are formed mainiy by
Salix alba L., with several old, hollow exemnlars. This wood tyne may have

_been the old autochthonous association of the inundation area that later
was ousted by the artificial afforestation. In its underwood Rubus caesius
L. and Untica diofca L. can be found. i

Noble ponlars nlanted. This is the wood tyne taking the larpest area.
In the shrub level Amonpha fructicosa L. is mostly growing in an extremely
dense stand. The oldest nlant may he 25-30 years old. There are nlanted
first of all the piant, Italian, French and koari nonlar snecies.
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Acacia groves . I have discovered them only in a single
considerable continuous area, nlanted along the mortlake at CserdkBz bet-
ween Tiszaderzs and Tiszasz®11@s. Here they are, anyway, in an area of
about 100 hectares, being worth while mentioning and investigating.

Ash-=-wood s. There are nlanted comparatively large areas with
Fraxinus excelsion L. Tts continuous stands of major extent can be found in
the large inundation area at Tiszaflired-Poroszld.

Native ponlars . They are the second, nrobably autochtho-
nous association of the inundation area, formed by old Populus alba 1. of
giant prowth and here and there also hy P. trnemula L. Their ape may he at
least 70-80 years. Thoy occur in comnaratively small snots /2-3 ha/ and only
in 2-3 sites. I am mentioning them hecause of their tynical inundation character
and fauna. They are hefore heing driven out.

Orchards . They occur in several nlaces of the inundation area
in smaller or larger snots, being formed mainly by nlum- and apnle-trees.
They have, almost without any exception, an old, hollow stands, in the high
percentage of cases in a neglected state.

Meadow. There are wet meadows in a preat extent, variegated with
a considerable amount of willow and ponlar shrubs and trees. The latter ones
have a great influence on the comnosition of the fauna therefore T do inves-
tigate them separate from the next hioton.

Pasture. It is perhans the hiotop of the larpest extent. They
are treeless grass-lands, first of all for prazing. They may be found in the
largest continuous piece at the Sarudi meadow. In some deener parts of it
the hydrofilous flora and fauna components are concentrated. The denressions
are, however, dry in June, and the birds are attracted there only by the
bulrush and reeds.

I did not speak senarately ahout the planted oak woods that can be
found in the area, too, hecause they are mostly of young stand and their avi-
fauna here is similar to that of ash-woods. The avifauna of mortlakes has simi-
larly not been investigated, because the snecies living here will he touched
only a little ot not at all by the coming changes.

The examination of Ripania riparia L. and Menops apiasten L. breeding
in the steep bank-walls of the Tisza was carried out by M. MariAdn, therefore
I do not speak about them, either.

Analysation of the avifauna

As already mentioned at discussing the methods of collection, I have
prerformed more collections in any bioton tyne-related to some territorial units,
for being able to establish in a given bioton the cuantitative and qualitative
composition of the avifauna. Having pot these numerical data T could carry
out the necessary statistical analysis, thus among others also the analysis
of the dominance relations. In this way I could arrange the memhers of the
avifauna know qualitatively with the help of the quantitative indices. Inside
the single communities, therefore, I have distineuished - on the basis of
their dominance - dominant /ahove 12 D n.c./, subdominant /8-11, 9 D p.c./,
accessory /5-7,9 D p.c.; anu rarus - rare - species /0=4,9 D n.c./. The end
values have been established on the basis of local analyses.
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Avifauna of the borrow woods

It is characterized by a community that is rich in species and specimens.

utilizing the possibilities of the bioton comparatively well.
Dominant species: Stueptopelia tuntur L., Fringilla coelebs L.

Subdominant snecies : Oniolus oniolus L., Parus maion L.,
Muscicapa staiata P a 1 1., Passen
montanus 1.
Accessory species: Paws coeruleus L., Luscinia megarhynchos
BRrehnm, Sylvia atricapilla L.,
Stunnus vulgaris L.
Rare species: Faleco subbuteo L., Columba palumbus L.,
Cucublus cancrus L., Coraclas garrulus L.,
Picus vindidis 1., Dendrocopos mator L.,

Convus connix 1., Chlonis ch€onis L. This nesting community is throughout
characteristic of the bhorrow woods in the repion investipated by me. Exceptions
are only the wood part where Corvus frugilegus L., colonies came. about. From
the members of the ahove mentioned community some perish - Fafce subbuteo L.,
Picus vinidis L., Dendrnocopos malor L. and new ones are substituting them -
Fakco tinnunculus L., Sylvie curiuca L., Phoenicurus phoendcurus L., Phas ianus
colohicus 1. The difference between the two communities‘nnnears‘rather in the
obvious change in the dominance conditions. It is nrobable that the single
species respond in a different way to the noisy vicinity of the Coxrvus frugi-
Legus L., presenting itself in the same place, and that results in the change
of the dominance relationshin.

The bird species living in the borrow woods hatch on the four nesting
jevels available for them. 8,7 p.c. of the snecies hatch on the soil level,

13 p.c. in the shrub, 34,9 n.c. on the stems of trees and 43,4 p.c. in the
foliage. I repard as particularly imnortant the high nercentage of the species
hatching on the level of stems because they are, without excention, very use-
ful and important insectivorous birds that live in hollows. Just after them,

I have to refer to the distribution accordiny to food, as well. 52 p.c. of the
species of this biotop is insectivorous, 8,7 n.c. carnivorous, 21,8 p.c.
herbivorous, and 17,4 p.c. of mixed nourishment. The hiph percentage of the
insectivores refers to the preat sipnificance of the community for the forest
economy. Its real value apnears, however, only after the comnlex relationships
of weight dominance being investipated. A conclusion may namely he drawn from
that not only concerning the quality of the food consumed but also as to its
quantity what is very imnortant for us. On this hases, the insectivores have

a weight dominance of 40 p.c., the carnivores of 6 n.c., the herbivores of

36 p.c., and those with mixed food of 18 n.c. These numerical data are more

or less in harmony with the above-mentioned indices.
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It is, anyhow, a modified situation in the woods where there are crow
nests. Here belongs 95-99 p.c. of the weipht dominance to those with mixed food,
and all the other nourishment forms present themselves only in fractions of. the
percentage. That is important because in the given situation - just as a con-
sequence of the mixed food - the denizens of the plantation do touch keenly the
agricultural production. This conserns, anyway, every crow colony in the inun-
dation area. I will return separately to that problem later on. g

Avifauna of the old willow plantations of pure stand

This is the biotop which is richest in species in the investigated inun-
dation zone. The cause of that is, as I see, that as a characteristically inun-
dation wood-type, it corresponds the most to the avifauna of the inundation
area. The great lot of hollow old trees, the comparatively dense underwood en-
sure extremely favourable conditions for settlements.

Dominant species: Streptopelia tuntur L., Passer montanus L.,
Parus maion L., Frningifla coelebs L.
Subdominant species: 0Oxriolust onfolus L., Sylvia atrnicapifla

L., Musclecapa sthiata P a 1l 1 .

Accessory species : Columba palumbus L., Picus vinidis L.,
Turdus menula 1., Luscinia megarhynchos
Brehnm

Rare species: Phasiéanus colchicus L., Dendrocopos maior L.,
Corvus cornix L., Pica pica L., Parus caerufeus
L., Aegithalos caudatus L., Centhia barchidactyla
Brehm., Phoenicurus phoenicurus L., Locustella
fluviatilis W o 1 f., Sturnus vulgaris L.

In the areas of that biotop tyne, outside the site of colleétions, T have
found a pair of nesting Falfco subuteo L., and some C{conia nigha L. In the
nest of the latter one there were two young ones.

The utilization of the nesting levels of the bioton is the best and the
most balanced. 9,1 p.c. of the snecies hatches on the soil-level, 22,7 n.c.
in the shrubs, 36,4 p.c. on the tree stems and 31,8 n.c. of them on the foliage
level. Here is the percentage of the hollow-dwellers the hiphest, and if we add that
even the number of their individual specimens is not low, then their importance
considerably grows. Our attention is drawn to that, anyway, by the distribution
according to nourishment, as well. 68 p.c. of the snmecies is insectivorous, 18,3 p.c.
herbivorous, and 13,7 p.c. is of mixed nutrition. /Fafco subbuteo, mentioned
earlier, was not contained in the collection/.

The weight dominance is, at the same time, showing an absolute dominance
of herbivores - eating weedseed - the distribution develoning in the following
way: insectivores have 31,6 p.c., herbivores 58,5 p.c., and those of mixed
nutrition only 9,9 p.c. of the total weight. I have, of course, not recorded
the data of the crow settlement - that occurs in this bioton tyne, too - because
it would strongly change the conditions, giving a false pnicture ahout the avi-
fauna of the willow-plantations.
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Avifauna of the noble noplars planted

That is an entirely peculiar bioton, being extremely noor in the number
of species and specimens. About the cause of that a separate honograph could
be written. Here I refer only to the loose branch- and leaf-structure of the
noble poplars that is not favourable for nesting and hiding. I have discovered
a comparatively more "lively" bird 1ife only in 25-30 years old poplar groves.
The younger woods were characterized - in more places - by a full absence of
birds. -

Dominant species: SyLvia atnicapilla L.
Subdominant s pecies : Streptopelia tuntur L.
Accessory species: Onioluo ondolus L,

Rare species: Columba palumbus L., Sylvia curiusa L., Lanius
collurdo L., Fringifla coelebs L

In two sites of the collection I have discovered crow settlements, as
well, but only in an older - about 20 years old - ponlar grove.

The degree of utilization of the nesting levels is bad. 50 p.c. of the
species hatches on the level of shrubs, 50 p.c. on that of foliage. The woods
being young, there is no lollow tree, and the large and very useful group of
hollow-dweller birds is, therefore, fully absent.

The distribution according to nourishment is: 57 p.c. insectivores,

43 p.c. herbivores. On the basis of weipht dominance, 47 p.c. of the species
are insectivores and 53 p.c. of them herbivores. Those of mixed nutrition are
represented only by Conrvus frugilegus but here I have not mentioned them.

Avifauna of acacia proves

It is rich in the number of species and individual specimens, having
a dominance of warbler communities.

Dominant species: Streptopelia furtun L., Fringilla ccelebs
L., Sylvia atricapifla L.
Subdominant species: Parus maion L., Luscinia megarhynchos
Brehm., Muscicapa stniata P a 1 1.,
Accessory species : Columba patumbus L., Oniolus oriolus L.,

Rare species : Faleco tinnunculus L., Phasianus colchicus L.,
Cuculus canorus L., Pica pica L., Locustella
fluviatilis W o 1 f., Sturnus vulgarnis L.,
Carduelis canduelis L.

The composition and richness of the community is influenced favourably
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by the wood lying along the mortlake at Cserdkdz and by the fact that the
stand contains also old, hollow trees.

On the four available nesting levels we have discovered hatching
species although the dwellers of the foliage level are dominant. The distrl=
bution of species is as follows: 8 p.c. of the birds hatched on the soil,
17,6 p.c. of them in the shrubs, 17,6 n.c. on the tree-stem level, and 53

p.c. on the f%liage level. Toe :
On the basis of the nutrition consumed, the distribution of species

is as follows: 59 n.c. of them are insectivores, 5,9 n.c. carnivores, 29,2
p.c. herbivores, and 5,9 p.c. those of mixed nutrition. This acacia prove was
therefore, the most favourable for the arhicolous species consuming insect

nourishment. 5 . :
On the other hand, the weight dominance is favourahble for the cate-

gory of herbivores. The cause of that is that the species helonging here are
generally heavier and, even if they have a subordinate role at the investi-
gation of the individual specimens here is their situation anyway advanta-
geous. In the weight dominance, the insectivores are represented with 18,5
p.c., the herbivores with 63,2 n.c. the carnivores with 4,2 p.c., and

those of mixed nutriture with 14,1 p.c.

Avifauna of ash-woods

In this biotop T have found even three nesting communities. Two of
them - crow and heron settlements - are special, i.e., they are not charac-
teristic of ash-woods. And the third one proved - after heing counted more
times - to be the poorest of all of them.

Dominant species: Sylvia atrnicapilla L.
Subdominant spe—cies: Strneptopelia tuntur L.
Rare species: Muscicapa stniata P a1l 1., Parus maioh L.

The extraordinary poverty in number of species and snecimens observ-
ed here may, perhaps, be explained by these woods heing - with only one excep
tion - young. There are scarcely, if any, hollow trees or those suitable for
being hollow. The shrub level and the underwood are almost fully missing or
they are very rare.

From the species discovered here one hatches on the shrub level, one
of them on level of tree-stems, and two on the foliage level.

On the basis of nutrition, the insectivores have got an ahsolute dom-
inance - 75 p.c. - opposed to the herbivores - 25 n.c.

The conditions of weight dominance are, however, like in a lot of
other cases also here favourable for the herbivores, the insectivores giv-
ing 27,5 p.c. of the community while the herbivores 72,5 nie. of it

In the same way as at the earlier hiotops, T don’t analyse here the
crow settlements.

On the other hand, I consider as necessary to make known the heron
settlement. It can be found in the old ash-wood, mentioned earlier as an
exception, in the inundation area at the left bank of the Tisza, between
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Tiszasz8116s and 8rvény. Tn the settlement T have discovered 34 Andea
cinenea L., 32 Nyeticorax nyeticorax L., 5 Egretta garzetta L., and 3
Phatacrocorax carbo L. nests. The great number of common herons /Axrdea
c. cdnena/ - 31 pairs - and the cormorants /Phatachocorax 4p/ nested on
a giant trembling nonlar grown at the edge of the ash-wood. The night
herons /Nycticorax n. nyeticorax/ and little egrets /Eghetta garzetta/
hatched, however, on the ash-trees around the poplar. It is interesting
that in the same place, around the heron settlement, there was also a
Convus frugilegus L. settlement, populous enough.

Avifauna of native nonlar woods

The native ponlar woods are characterizing the large river inundation
areas as much as the willow woods do. As their wood is, however, less suit-
able for industrial purnoses than that of the noble nonlars, they are driv-
en more and more from everywhere. In the woods studied T have found a strongly
mixed community of heterogeneous comnosition. Tt still conserved some elemencs
from the species of the inundation woods of large extent hut, just because
of the shrinking areas, the still existing few wood~-spots were occupied rather
by the small sinping-hirds.

Dominant snecies : Parus maion L., Fringifla coelebs 1.

Subdominant species: Streptopelia tuntur L., Oriolus
oniolus L., Sylvia atricapilla L.

Rare species : Milvus migrans B o d d., Phasianus cclchicus L.,
Cotumba palumbus L., Dendrocopos maior L., Muscicapa striata P a 1 1.

Hatching species have been found on all the four nesting levels
occurring in the woods. It is to be noticed, anyhow, that here was the distri-
bution not even. 50 p.c. of the snecies hatches on the foliage level, 20 p.c.
on the level of tree-stems, 20 n.c. on the shrub level, and 10 n.c. on the
soil level.

The distribution according to nourishment is, on the other hand,
as follows: 50 n.c. of the species are insectivores, 40 p.c. of them herbi-
vores, and 10 p.c. carnivores. As the insectivores are - even if being
numerous - song-birds of small body, at calculating the weipht dominance
they fall considerably into the backpround. The herbivores have 61,4 n.c.
of weights, the carnivores 28 n.c., and the insectivores 10,6 n.c. of
them.

Avifauna of orchards

It is not a natural bioton. It would, in fact, he even reparded as
an agricultural area. All of them are old, uncared-for, less-disturbed
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fruit-gardens. There developed an avifauna with the dominance of a
characteristic small song-bird, being here voorish, there richer.

Dominant species ! Pasdsern montanus L.

Subdominant species: Parus maior L., Lanius coflfunio
L.,

Rare species: Streptopelia tuntur L., Parus coeruleus L.,
Sylvia atricapilla L., Sylfvia curruca L., Muscicapa sthiata P a l 1 .,
Stunnus vulgaris L., Carduelis cardueldis L., Fringilla coelebs L.

The distribution of species according to nesting levels is interestr
ing and characteristic. 36,4 p.c. of them hatch on the shrub level, 36,4
p.c. on the level of tree-stems, and 27,2 n.c. on foliage level. The
neglected state of orchards is shown also by the high percentage of the
species hatching on the levels of shrubs and tree-stems. Where the fruit-
-trees are not nursed duly, the number of insect nests increases what
really attracts the insectivorous birds that settle down if the condi~
tions are favourable. It can be explained in this way that 63,6 n.c. of
the species living here are insectivores, 27,4 p.c. herbivores, and only
9 p.c. of them are those of mixed nutrition.

This absolute predominance of insectivores is, however, strongly
moderated by the weight dominance, without decreasing, anyway, the value
of the community. The distribution is as follows: in the total weight
of the avifauna the representation of insectivores is 31,1 n.c., that of her-
bivores 39,8 p.c., and that of those with mixed nutrition 29,1 p.c.

Avifauna of meadows

The meadows vafiegated with trees, shrubs are characteristic and
ancient biotops of the inundation area of Tisza. Their avifauna in the
area investigated cannot be considered as too rich either in the number

,of species or in that of individual specimens.

This may possibly be the result of the systematic disturbance by mowing.
Acgording to the collections, in the area the following species are liv-
ing:

fD ominant species: Pastser montanus L.

Subdominant species : Streptopelia tunturn L., Ordiolus
) oniolus L., Stunnus vulbgaris L.

Accessory specdies: Lanius collurio L., Cuculus canorus L.

Rare species: Perdix perdix L., Parus maion L., Fringilla
coelebs L.
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The distribution of species according to nesting levels may he called
even. 12,5 p.c. of them hatches on the soil, 25 p.c. on shrub level, 37,5
p.c. on the level of tree-stems and 25 n.c. on foliape level.

The overwhelming majority of species: 50 n.c. are insectivores. The
percentage of herbivores is 37,6 p.c., that of those with mixed nutrition
is-12;4 p.e.

At evaluating the weight dominance, the leading role have pot also
here - as everywhere - the herbivores. They mean 52,1 n.c. of the total
weight of the avifauna, while the insectivores only 36,2 n.c., and those
with mixed nutrition 11,7 p.c.

Avifauna of pastures

The treeless pastures of larpe extent are annther characteristic onen
biotop of the inundation areas. Their avifauna - just owinp to the almost
full absence of trees and shrubs and the wet depressions occurring here
and there - is quite different from that in the former hioton.

Dominant species: Coturnix coturnix 1., Alauda arvensis
L., Emberiza citrinella 1.

Subdominant species: Motacilla flava L., tmberiza
calandra 1.

Accessory species: Sylvia communis 1.

‘Rare species: Ackocephalus sciapaceus He rm ., A. schoenc-

baenus 1., Anthus campestnis 1.

A great number of species, 66,6 p.c. nest on the soil. Only 11,1 n.c.
of them hatch on shrub level, and 22,3 p.c. on reed level. /The latter ones
appear in spots of rushes and reeds/.

The distribution of species accordinp to the nutrition consumed is:
insectivores are 55,6 p.c. herhivores are 22,2 p.¢c., and those with mixed
nutrition 22,2 p.c.

The values of weipht dominance have bheen formed in the following wayt
the weight percentage of insectivores is 8,8 n.c., that of herbivores is
49,4 - p.c., and that of those with mixed nutriture is 41,8 n.c.

Looking over the data described ahove, we may say that the area mosaic
investigated is of complex character where the different hiotons covered
with wood and meadow are placed alternately hy one another.

It is proved by the ohservations that the snecies utilize the nesting
possibilities given by the hiotops. The occasions heinpg different in the
various biotops, also the depgree of utilization chanpes is harmony with
that. The hackhone &f the avifauna is formed - indenendentiy from the char-
acter of the biotop - hy the insectivores. They comnrise 50-75 n,c. of
the species. This group is followed by the herhivores with 18-43 n.c.,
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then follow the species of mixed nutrition with 6-22 pn.c., and finally the
carnivores with 6-10 p.c. The insectivores consume, ilmost without any exception,
the nourishment given by the bioton. From the herhivores of the woods, those
belonging to the columbine class and the carnivores obtain the great vart of
their nourishment from territories outside the wood. Not to speak about the

crows of mixed nourishment. In this way the woods are invaded - mainly from

the agricultural areas - by a great quantity of energy; these woods are,
therefore, to be considered - from nourishmen-biolopgical point of view - as

open biotops.

On the other hand, the meadows and pastures can be considered as closed
areas because the avifauna living there can ohtain on the spot the nourishment
of necessary amount and kind.

Their role in protecting the avifauna biologically and in conserving
the biological balance is, therefore, a double one: nartly they serve the
protection of the nesting biotop - main bioton - partly have an influence on
the traffic of materials in the nourishment biotop e.g., agricultural areas,
pastures. The question whether this effect is of nepative or of nositive
value, depends upon more factors. At any rate, we may establish unequi-
vocally that the few carnivores that consume first of all rural rodents and
the kinds of doves and finches eating weed-seeds are useful for the adjacent
agricultural areas. The Convus frugilegus L. of mixed nourishment, if
breeding too rapidly, may be noxious ta its surroundings. I will still return
separately to this problem.

Studying the avifauna of the different biotops and comparing it with
L. Horvdth’s work "Communities of breeding hirds in Hungary", I had to es-
tablish that these communities do not nresent themselves as npurely and typically
as indicated in the monograph quoted.

I have discovered here different modifications of the communities indi-
cated there. In the woods of borrow pits of the inundation areas, in the willow-
plantations, the native poplars and acacia woods the collectivity Locustelfa
§luviatilis can be discovered but not typically and in a similar quantitdtive
and qualitative composition but in a form adanted to the peculiarities of the
biotop. The differences are induced by the presence or ahsence of some spe-
cies, resp. by the changes in the dominance relations of the nresent species.

It is extremely difficult to determine the type of a nesting community if it
can be observed only in fragments. This is the case, in my oninion, e.g. in

the ash-woods and the noble poplares planted where the fragments of thea-

bove community seem to be present. Here and there the situation was comnlicated
because there could be discovered three adjacent communities of decreased
numbers of species but being confinable from each other.
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An example for that was an ash-wood where I have discovered, apnart
from the Locustella fLuvialis community already mentioned and being in fragments,
the communities of M{fvus migrans - heron settlement - and Cohvus frugilegus,
as well.

1 could observe in the orchards the adaptation of the Caxrduelis cannabina
community that is convenient to the local conditions, petting more vivid and
richer 1in species settled in from the adjacent inundation woods.

In the course of analysing the meadows and pastures, I have established
that both biotop types belong to the sphere of interest of the nesting commu-
nity Corvus corndix. At the same time, however, owinpg to the physiognomical differ-
ence of biotops, we find two varieties of the communities. While in the meadows
with trees and shrubs the members of community hatchinpg on trees, shrubs are
present, in the treeless nastures we can observe the absolute dominance of the
terricolous species.

I have found in more biotop tynes a closed, indenendent community, the
ensemble Cohvus frugilegus. As in the area investipgated the number of crow
settlements and that of pairs nesting there is considerahle, I consider as
necessary to make known in details the results ohtained. /Cf. Table 1/.

Table 1. The crow colonies found in the area investipated and their nesting

data
biotop numbers o f
colonies Crow nests daw nests
Borrow-wood v 325 10
2 v 351 -
" VI 180 -
Willow-plantation VII 230 -
Noble poplar-wood VIIT ) 177 -
" X 219 -
Ash-wood I 282 15
" 11 1131 -
Native poplar-wood T11 648 -
4 X 423 -
Total: 3966 25

‘The number of nesting crows is, therefore, rather considerable. So
much that they induce here and there considerable damages in the yellow corn
crops even to-day. An examnle for that is the case of the farmers’' agricul-
tural co-operative in Tiszasz&118s where the farm of a comparatively small
area had to employ thirty men for motion away the crow. At any rate, the
crows present themselves as harmful only in the time of feeding their
young ones - what is simultaneous with sowinpg the corn and its snrouting
- but only where they cannot find in the neighbourhood any meadow or nasture
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Fig. 1. Outline of structure of the investigated area, with heron
and crow colonies, as well as the nesting sites of the black
stork /Cicondia nigra L./ i
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where they can obtain the food necessary for them. This problem will be grav=
er in the future, As all the woods in the irundation areas are heing cleared
the crows connot help invading the woods lyinp outside the jnundation dams and
concentrating there. It may be supposed with reason that in this case they
will touch more keenly the cconomy of the adjacent agricultural areas. Even
if we cannot suggest a concrete and decisive solution for the time being, we
ought to look for an economical and humane way for solving the crow nroblem
that is to be exnected.

The investigation and identification of the nesting communities called
the attention to that the good and serviceahle system prenared by L. Horvath
would be worth while beinpg develoned, disinteprating the sinple nesting communities

into sub-types, and even completing them nossibly with new ones.
summary

Summing up what was said ahove, we may establish that the investigated
huge inundation area is composed of the mosaic of different hiotons of various
characters. The local observations and analysis did not cover the few mort-
jakes of small extent or the agricultural areas, hecause of the causes made
known above. A further cause of that was that these territories do not nlay
any considerable role in forming the nicture of the inundation area.

The dominance of the xerophilous elements onnosite to the hydronhilous
ones, even in an inundation area, is characteristic of the composition of
the avifauna. This dominance is exnressed hoth in the number of species and
in that of the individual specimens.

It refers to the considerable extent of woods in the inundation area
that the great number of species are arbicolous, hatchinp on the foliage level.
The old age of woods can be concluded from the high nercentape of the hollow-
-dwellers.

As to the distribution of the avifauna according to nourishment, I have
observed the dominance of insectivores. The groun is represented mainly by
the warblers with a great number of species and snecimens. And while here
are the herbivores outdone, after the evaluation of the weipht dominance
they get a considerable advantage. Both grouns are economically important
and extremely useful.

Here I refer to that the woods are open hiotops, and the enerpy pouring
in the form of food from the adjacent, mainly agricultural areas is comnosed
first of all of apricultural parasites and weedseeds. [ am fully aware that
the picture given about this field is not comnlete, however I have tried to
give it. This can partly be understood because I should need several years
work for giving a comnlete picture. In this area, however, where everything
is doomed to perish I had no time for that. Our task was rather to measure
and to immortalize as much and as exactly as nossihle from the 1ife of the
area for our own use and for teaching the generations yet to come.



t h, L,

A

y

’

'

A.

AL

/1953/:

/1958/:

/1967/:

/1968/:

55

References:
A zoocBnoldpia alapjai /Bases of zoocoenology/.
Budapest.

Lebengemeinschaften der Landtiere.
Berlin.

/1956/: Communities of breeding birds in Hungary.

Acta Zool. 2.

Vergleichende ornithologische Untersuchungen an drei
Altwissern entlang der Tisza.
Tiscia, Szeged 3.

Erd&telenitések maddrtani jelentBsépe /Ornitholo-
gical importance of wood plantations/.
Allat.k6zl. 55, 1-4.



TISCIA /SZEGED/ 6, 1970-T1

Ecological and coenological investigations of
Orthoptera in the environs of Poroszld

J. GAUSZ

Department of Zoology, Attila Jdzsef University, Szeged
/Received December 15, 1969/

Abstract

As a continuation of an investigation series before /G a u s z 1966,
Gall¢é - Gawusz 1968, Gausz 1969/, we carried out the collec-
tion series published below, from July 26th until August 5th 1969. These in-
vestigations contain the results of collections in the Middle-Tisza region
at 12 stations of 5 biotopes. The causes of different distribution of Oxthop-
tera are given as a function of various ecological conditions.

Methods

From the relative methods used at quantitative collectings I have app-
lied the collecting technique wused by Gal1é& - Gausz /1968/. In
case of the Acnddidae family, I have applied 4 x 100 grass-net strokes in
every biotop, resp. collecting; and in the case.qf the Tettigoniidae family
I have used the method of singling. At the &ngaziaa—cinéietum olenraced Tx.
37 ponulation T annlied "time-collection'" for an hour. The methods mentiqn-
ed above were repeated three times in every .atea during the 11-day period
available for me. In the single biotops, there was given also the dlscover-
ed amount of nymphs and, if possible, they were also determined on svecies
or genus level. The ecological type and the distribution of the fauna accord-
ing to spectrum are given on the basis of H a r z's work L1957

Characterization of biotops and coenoses

As the ecological collectings of Oathopiera are generally determined
in respect of plant association, I am apnlying that method in this paper, as
well. Concerning the plant associations T accented S o &°s /1964/ nomencla-
ture. The structural conditions of the vegetation and the variation of the
single abiotic factors, first of all the microclimate are, however, often
more important than the exact nomination of the association /C 1 a r k 1948/.
I indicate, therefore, these data, as well. On the basis of a classification
like that, the following associations can be distinguished:

1. Angelico-Cinsdietum oleraced Tx. 37. association with high stalks in
the inundation area, containing Rubus caesius L. in large amount. Height
of vegetation is 50-60 cm, cover 100 p.c., three-level association /moss,
grass, shrub/.
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2. Meadow in the inundation area:

a. Grass-land of large extent, with Alopecuretum pratensis cynodon-
tetosum B o drog ko zy 62, association, immediately after mowing.
Height of vegetation is 5-10 cm, cover 100 n.c. There are shrubs /Prunus
spinosa L. in smaller spots.

b. Grass-land of lower site, Cardicetum vulpinae S o & 27. associa-
tion. Height of vegétation is 5-10-20 cm, here and there becoming weedy;
cover is 90-95 n.c., in the immediate vicinity of the weed associations
along the way.

¢. Grass-land of lower site, rather wet subsoil. Height of vegeta-
tion is 20-30-40 /-50/ cm, cover 90-95 p.c., in the vicinity of Sciapo-Phrag-
mitetum austro-orientale S o & 57. association.

d. Grass-land with high sedge, Canicaetum acutiformis-ripaiiae
Sod& /27/ 30 association, height being 30-40-60 /-80/ cm, cover 95-100
p.c. Strongly shaded, not mown for long.

e. Reedy part in the inundation area, Scirpo-Phragmitetum association, with
wet sub-soil. Immediately after mowing, the heipght of vegetation is 5-10 cm,
cover 80 p.c.

3. The under growth of the inundation wood is Salicaetum albae-fragilis
I ss1ler 26. First of all Rubus caesius L. stand, strongly shaded. Height

of veretation is 40-50 cm, cover 80 »
4. Inundation pasture, Glycymnh&zztum echinatae /K e v n. 1868/

Sod 40 association, height of vepgetation is 3-5-10 cm, cover 80-90 p.c.,

the biqtor is disturbed by the standing nasturing.
5. Dam-side.

a. The lower half part of the inundation-side of dam is the ecotone of
the Rubus caesfus L. stand, strongly enough shaded. It is a variety, becoming
strongly weedy, of the ALopecuretum pratensis festucetosum pseudovinae S o &
57 association. In the phase before mowing the height of vegetation is 15-25-40
cm, cover 100 n.c.

b. On the upper part of the inundation-side of dam the association and
Eastern exposition agree with the previous collecting station, but they are
less shaded.

c. The upper part of the protected inundation-side of dam, the associa-
tion conditions are agreeing with the former one. Western exposition.

d. In the lower part of the nrotected inundation-side of dam also the
Consolido-Stachyetum annuae /S o & 47/ T i m & r 57 weed-association ta-
kes part in developing the vegetation. The height conditions are similar, as
well; cover is 90-95 p.c. It is in immediate vicinity of the plough-lands,
the shrub stand is smaller.



Onthoptera fauna of biotons

1. Association with high stalks in the inundation area. The population
is of low specimen number, as a result of the high vepetation shaded strongly.

It contains mostly phytocolous species /Table 1/

Spec] Ec. tvpe Area No D pai
leptoph ed albovittata Koll. Hyg. Cent. Fu. 3 13,2
Cunacepda(ua fuscus Fabr. Hyp. Palearc. 1 4,34
Conocephalus dorsalisg lLatr. Hyg. Eu.-Sih. 3 13,02
Homorocornyphus nitidulus Scop. Hyg. South Eu. 2 8,68
Roeseliana roeselid Hgb. Hyg. Bu.-Sih. 3 13,02
Chorthippus albomanginatus Deg. Hyg. Palearc. *

Chorthippus dorsatus Zett. Hyg. Palearc. 6 26,32
Chorthippus Longicornds Latr. Mes . Eu.-Sib. 2 8,68
Ch. nymph Hyg. - 2 8,68
Euchorthippus declivus Bris. Mes. Cent.-Eu. 1 4,34

2. Meadow in the inundation area

a. Grass-land. Strongly hygrophilous fauna. Resides the Ch. albomaxrgi-
natus D e g., however, I have discovered only one snecimen of Parapleurus
alliaceus G e r m., while Mecostethus grossus L. is almost entirely missing,
opposite to G a u s z%'s /1969/ collectings carried out in a similar biotop.
Aiolopus thalassinus F a b r. is no characteristic species of the hiotop
/Table 2/.

Species Ec. type Area No. D ‘pyics
Homonocanzphua naitduﬁué Scon. Hyg. South Eu. 1 1,22
Tetnix subufata . Hyg. Palearc. 8 9,76
Tetnix tznu&connLA Sahlb. Hyg. Palearc. 3 3,66
AdioLopus thalassinus Germ. Xer. Med. 2 2,44
Mecostethus grossus 1. Hyg. Eu.-Sib. +
Panapleurus alliaceus Germ. Hygp. Bu.-8ih. 1 Ly 22
Chonthippus albomarginatus Deg. Hyg. Palearc. 56 68,28
Chonthippus dornsatus Zett. Hyg. Palearc. 3 3,66
Chonthippus Longicornis Latr. Mes. Eu.-8ib. 2 2,44
Chonthippus nymph Hyg. - 6 7332

b. Lower sedge stand in the inundation area. Oxthoptera population of
lower specimen number but rich in species, influenced probably also by the
weed population along the adjacent way. The occurence of the alone male spec-
imen of Dociostaurus maroccanus T h un b g. is remarkable.
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Species Ec. tyne Area No. D p.e.
Conocephalus fuscus Koll. Hyg, Palearc. 3 13,02
Homorocoryphus nitidulus Scop. Hygp. South- Eu. 3 13,02
Roedeliana noeselii Hgb. Hyg. Bu.-Sib. 2 8,68
Glyptobothnus brunneus Thunbg. Xer. Palearc. 4 17,36
Chorthippus albomarginatus Degp. Hyg. Palearc. 7 30,56
Chonthippus donsatus Zett. Hyg. Palearc. 1 4,34
Chonthippus Longiconnis Latr. Mes . Eu.-Sib. 2 8,68
Chonthippus nymph Hyp. = 1 4,34
Doclostaunus marcccanus Thunbg. Xer. South Eu. +

¢. Meadow with high sedge in the inundation area. Mostly with strongly
Hygropnilous spécies, except a few specimens of the Omocestus ventralis Zett.
with broad ecologicai folerhnce—iimxt: Chrysochraon dispar G e r m. that is
rather rare in the Hungarian Plain, is faunistically remarkable.

Species Ec. type. Area No D op.c.
Chnysochraon dispan Germ. Hygp. Fu.-Sibh. +

Omocestus ventralis Zett. Xer. Palearc. 3 7,50
Chonthippus albomarginatus Deg. Hyg. Palearc. 24 60,00
Chonthippus dorsatus Zett. Hyg. Palearc. 3 7450
Chorthippus Longiconnis Latr. Mes. Eu.-Sih. 4 10,00
Chornthippus nymph Hyg. - 2 5,00
Euchonthippus declivus Bris. Mes Cent. Eu. 4 10,00

d. Grass-land with high sedpe. Compared with the former ones, it is a
less troubled population. The dominance of the Conocephalus species is much

higher while the other species compared with the former hiotops are indenti-

cal ones.

Species Ec. tyne Area No D p.c
Conocephalus fuscus Fabr. Hyg. Palearc. 18 30,61
Conocephalus dornsalis Latr. Hyg. Eu.-Sib, 9 15531
Roeseliana roeselii Hgh. Hyg. Eu.-Sih. 1 1,69
Tetnix subulata L. Hyg. Palearc. 4 6,76
Tetnix tenufcornis Sahlb. Hyg. Palearc. 5 8,45
Meeostethus grossus 1. Hyg. Eu.-Sib. 1 1,69
Parapleunus alliaceus Germ. Hyg. Fu.-Sih. +

Chonthippus albomarginatus Deg. Hyg. Palearc. 8 13;52
Chonthippus Longiconnis Latr. Mes. Eu.~8ib. 11 18,59
Euchorthippus declivus Bris. Mes. Cent. Eu. 2 3,38

e. Cut reeds in the inundation area. Oxthoptera ponulation with extremely

low specimen number, of exclusively hyprophilous snecies, without nymphs .
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Species Ec. tyne Area No. D p.c.
Phaneroptena falecata Poda. Mes. Eu.-Sib. 1 6,24
Conocephalus fuscus Fabr. Hyp . Palearc. +
Tetnix tenufcornis Sahlb. Hyg. Palearc. 2 12,48
Chonthippus donsatus Zett. Hyg. Palearc. 2 12,48
Chenthippus Lonaicornis latr. Mes . Eu.-Sib. 1) 68,80

3. Undergrowth of the wood in the inundation area. From the species of
the population only the Pholidoptera ghiseoaptera D e g. is characteristic
of the population. Meconema thalassinum D ¢ ¢. derives suvnosedly from the
foliage level. It is proved also by the ahsence of nymphs that here may he
formed only a temporary Oathoptera mopulation.

Species Ec. tyne Area No. D Pt
Phanoptena falcata Poda Mes. Eu.=Sih. 6 39,96
Meconema thalassinum Deg. Hyg. Eu.-Sib. +
Pholidoptera griseoaptena Neg. Hygp. Bu. 1 6,66
Tetnix ftenulcoandis Sahlb. Hyg. Palearc. o
Chonthippus albomarginatus Deg. Hyg. Palearc. 2 15,32
Chonthippus Longicornis Latr. Mes. Eu.-Sib. 5 3%,40

4. Pasture in the inundation area. In spite of the comnmaratively consi-
derable differences in vegetation, it is a Saftatoria nopulation that is very
similar to the former ones, having exclusively hyprophilous snecies desnite
the increased solar radiation.

Species ' Ec. type Area No. B, mee,
Roeseliana noeselid Hpgb. Hyyp. Eu.=8ib. 2 4,08
Tethix subulata 1.. Hyp. Palearc. 1 2,04
Chorthippus albomanginatus hNeyp. Hyg. Palearc. g 10,20
Chonthippus dorsatus Zett. Hyg. Palearc. 10 20,40
Chornthippus Longiconnis Latr. Mes. Fu.-Sib. 25 51,04
Chorthippus nymph Hyg. - 6 12,24

5. Dam-side.

a. Lower half part of the inundation-side of dam.
It is a Rubus caesdus 1.. ecotone and a Saltatoria porulation with lower sneci-
men number if compared with the eotnoses on the dam-side because of being mo-

re strongly shaded. The mesophilous species have an increased dominance.

Species Hc. type Area No. D pec,
Homoroconyphus nitidulus Scon. Hyg. South Eu. 4 7,68
Roeseliana roeselid Hpb. Hyg. Eu.-S8ih. 1 1,92
Tetnix tenufcohndis Sahlh. Hyg. Palearc. 2 3,84
Omocestus haemonnhodidalis Charn. Mes. Fu.-Sih. 2 3,84
Omoces tus nymph Mes. = 2 3,84
Chonthippus albomanginatus hep. Hyp. Palearc. 3 5,76
Chonthippus donsatus Zett. Hygp. Palearc. 1 1,92
Chonthippus Longiconnis lLatr. Mes . BFu.,=S8ib, 25 48,16
Chorthdippus nymph Hyg. - 4 7,68
Euchornthippus declivus Bris. Mes- Cent. Eu. 8 15,56



b. Upper part of the inundation-side of dam. Owing to the more express-

ed effect of the favourable Eastern exposition, the specimen density of

Saftaionia has increased. The hygrophilous Chonthippus species are tave enough,

and it is proved by the presence of GLyptobothrus brunneus

Thunbhg. that

the conditions are more favourable for the more xerophilous smecies. Euchont-

hippus declivus B r i s. is super-dominant.

Species Ec. tyre Area No D n.c.
Leptophyes albovittata Koll. Hyg. Cent. Fu. 2 1,48
Homorocoryphus nitidulfus Scon. Hyg. South.Eu. 3 2,22
Platyclels afginis Fieb. Mes. . Ponto-Med. +
Tessaklana vittata Charn. Xer. South Eu. 2 1,48
Tetnix tenulconnis Sahlb. Hyg . Palearc. +
Parapleurus alliaceus Germ. Hyg. Eu.-Sib. 2 1,48
Glyptobothaus brunneus Thunbg. Xer. Palearc. 10 7,44
Omocesfus nymph Mes. = 8 5,92
Chorthippus albomarginatus Deg. Hyg. Palearc. 2 1,48
Chornthippus Longilcornis Latr. Mes. Eu.-8ibh. 4 2,96
tuchonthippus declivus Bris. Mes. Cent.Eu. 101 75,54

¢. Upper part of the protected inundation-side of dam. The nopulation

conditions are more and less similar. The Western exnosition is favourable to

hygrophilous-mesophilous species. There are comparatively many nymphs.

the

Species Ec.

tyne Area No. D p.c.
Conocephalus donsalis Latr, Hyg. Bu.-Sib. 3 1,88
Tessalana vittata Charn. Xer. South Fu. 7 4,37
Stenobothrus nymph. = = +
Omocestus nymph Mes., - 20 12,50
GLyptobothrus brunneus Thunbg. Xer. Palearc. 11 6,88
Chonthippus fLongicornis Latr. Mes. Eu.-Sib. 23 14,37
Chonthippus nymph Hyg. - 14 10,00
Euchorthippus declivus Bris. Mes . Cent. Eu. 30 50,00

d. Lower part of the protected inundation-side of dam. The high specimen.

density of Saltaforia is caused by the favourable exnosition conditions and

probably by other advantageocus microclimatic factors.

We have found
C h

number of specimens of the grasshonner species Tessalana vittata

a

that is frequent in the district of the Middle Tisza, taking here the

of Roeseliana noeselid

mesophilous-xerophilous direction.

great
aroyp.
nlace

H g b. The fauna is shifted in a greater degree in

Species Ec. type Area No. D, per
Tespalana vittata Charp. Xer. South BEu. 10 Bpl)
Reeselcana roeselil Hgh. Hyp. Eu.-Sib. 2 1 42
Omocestus haemorrnhoidalis Charnp. Mes. Eu.-Sibh. 7 4,27
Omocestus nymph Mes . B 12 1432
Chonthippus albomarginatus Dep. Hyg. Palearc. 14 8,54
Chonthippus Longlcornis Latr. Mes. Eu.-Sih, 25 105425
Chonthippus dornsatus Zett. Hyg. Palearc. 19 11.59
Chonthippus nymph Hyg. = 6 3,66
Eachonthippus declivis RBris, Mes . Cent.Eu. G7 41,98
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Ecological evaluation of the Saltatordia populations
in the areas investigated

From the areas investigated, in the course of the operations, I have collect-
ed 2435 specimens of 24 species. These are generally common from faunistical
point of view in the inundation hiotops of the Great Hungarian Plain. Perhaps
only the Chaysochraon dispar G e r m. that is characteristic of the marshy
meadows, and the semiarid species Docdostaurus maroccanus T h un b g. with
a broad ecological tolerance can be classified into the rarer snecies.

It is important' to emphasize that we have found by and large similar
Saltatoria populations even in the comparatively different biotops, and the
discovered differences were expressed rather in the number of snecimens.

This is remarkable as compared with G a u s z's /1969/ material at Kiskdre
where in the marshy meadows of the inundation area first of all the Mecos-
tethus-Parapleurus Saltatoria mopulation group mentioned by N a gy /1949/,
could be demonstrated, while here are these species insignificant. It would

be necessary, of course, to take into consideration the identical aspects of
the same year as the hatching percentage of eggs, and thus the size and struc-
ture of populations, depend upon the meteorogical changes /R i c hards -
Walof £ 1954/.

Under the conditions of the inundation areas, if in the veriod of the
spring inundation the eggs laid in autumn are still in the state of diapausa,
there takes place no particular damage /Bodenheimer -Shulov
1951/. As in case of the single species the time of oviposition and, therefore,
also the state of diapausa can strongly change, the composition of the grass-
hopper populations may be changed by the inundations from year to year.

On the basis of the collectings carried out concerning all the biotons
of the Collecting station, we had better to represent the distribution of
the single species according to the ecological, resp. biogeographic spectra.
In connection with these. the effects of the microclimatic influences can be
compared in the collectings from the dam-sides, and those of the height-differ-
ences of vegetation in those from the meadows in the inundation area, on
the basis of the two formerly characteristics.

Ecological demand Biogeographic spectrum
£p.c./ /p.c./

Hygrophilous 38,84 Central-Europnean 31,17
Mesophilous 55,05 Palearctic 36,10
Xerophilous 6,11 Buro-Siberian 28,36
South-European 4,00

° Mediterranean 0,25

European 0,12

Changes in specimen number, ecological demand, and biogeographic spec-
trum along the biotops on the dam-side.
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Specimen number Ecological demand
Total sp. n.c. Hygrophilous Mesovnhilous Xerophilous

1. Lower part in the inundation

area 10,19 28,80 11520 .
2. Upper part in the inundation

area 26,70 6,66 84,42 8,92
3. Upper part in the protected

area 31,36 11,88 76,87 11,25
4. Lower part in the protected

area 31,75 25,01 68,82 6,17

biogeographic spectrum:

FEuro-Sib. Palearc. Central Fu. South-Eu.

1. Lower part in the inundation

area 61,44 15,92 15,36 7,68
2. Upper part in the inundation

area 10, 36 8,92 77502 3,70
3. Upper part in the protected

area 33,75 11,98 50,00 4,37
4, Lower part in the protected

area . 129,72 12713 41,98 6,17

Changes in specimen number. Ecolopical demand, and biogeographic spectrum
in the meadows of the inundation area

Height of vegetation Specimen number Ecological demand
Hygrophilous Mesophilous Xeronhilous

1. 5-10 cm 40,22 e 18- - 2,44 2,44

2. 5-10-20 cm 11,27 73,96 8,68 17,36

3. 20-30-40 cm 19,60 72,50 20,00 7,50

4. 30-40-60 cm 28,91 78,03 21,987 -

hiogeopgraphic snectrum

Eu.-Sibh. Palearc. Central Eu. South-Eu. Mediterranean
1. 5-10 cm 6,98 89,736 - 1522 2,44
2. 5-10-20 cm 19,36 67,62 - 3,02 -
3. 20-30-40 cm 12,40 77460 10,00 = -
4. 30-40-60 cm 37,18 59,34 3,38 - -

The comparison of these data may cause difficulties because the accentua-
tion of a single factor /at the biotons on dam-sides the exposition or the
vertical position, at the meadows in the jnundation area the height of vegeta-
tion/ cannot give an exact explanation. At the biotons on the dam-sides it
can be well demonstrated that the xeropinilous species avoid the ecotone of
the Rubus caesius L. stand, and here is the specimendensity of Saftatonia
generally low. It can also be demonstrated that the Western exposition is more
favourable to the hygrophilous species. In the hiogeogranhic spectrum,

the percentage of the occurrence of Furo-Siberian snecies corresnondingly
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higher, if we leave out of consideration the ecotone of Rubus caesius L.
which is shaded.

" We have difficulty at the meadows in the inundation area, as well, if
we wanted to prove the generally known unfavourable role of the growing height
of vegetation /Rubtzov 1932, Uvarov 1928/ as here also mowing and pasturing
take place as disturbing factors. In this respect there is the least disturb-
ed collecting station marked "4", where there took place neither mowing nor
pasturing in the given period. In the collecting station "2'", however, the
moist soil and the vegetation that was strongly disturbed and became weedy
are very unfavourable to the development of Saltatonia populations. Taking
all these into consideration, we may establish that a high vegetation has
an unfavourable effect on the Oxthopfera mopulation.

Summary

In the course of the ecological and faunistic of collections carried
out in the environment of Poroszid, there could be demonstrated 24 species
on the basis of 12 biotops, resp. collectings. There were remarkable from
them: Chrysochraon dispar G e r m. and Doclostaurus maroceanus T h un b g.

In the different biotops, the following Saftatoria ponulations could
be established: 1. Undergrowth of the wood in the inundation area, Phanerop-
tena falcata-Chontheppus Longicornis [1/3 2. Weed-association with high stalks:
Leptophyes albovittata-Conocephalus /2/; Grass-land in the inundation area:
Chonthippus albomarginatus-Chorthippus Longicornis [/3a,b,c,d, 4/; 4. Dam-
side: Euchorthippus declivus-Chornthippus Longicornis /5a,b,c,df. We can, of
course, find larger or smaller transitions, first of all a lesser fluctua-
tion in the composition of species.

In the development of the Saltatoria populations in the whole area,
apart from the conditions of vepgetation, a major role may be played also
by certain ecological factors /exposition, height of vegetation, the vege-
tation being shaded, disturbed/ and the effect of them can be proved well.
On the basis of the collectings we may establish-that the Onthopfena fauna
of the Middle-Tisza district is particular and can be .separated from other
biotops along the Tisza. It is, anyway, to be mentioned that a collecting
carried out for a definite time, like this, cannot give at all the true
picture of the fauna.

References

Bodenheimet, F.S8S.:S hulo-v, A. /1951/: Egg development and
diavausa in the Moroccan Locust /Doclostaurus marccca-
RS T h™u n b./
Bull. Res. Coun. Israel 1, 59-7S.

Clartk, E.J. /1948/: Studies in the ecology of British Grasshoppers - Trans.
R. Ent. Soc. Lond. 99, 173-222.



86

usz,J. /1966/: Untersuchungen tther die Oxthopierd-Fauna von Taktakéz.
In: Beretzk, P. et al.: Kollektive Arbeit.
Tiscla /Szeged/ 2, 67-83.

116é, L., Jr. Gausz, J. /1968/: Data for knowledge the entomology of
the Upper-Tisza district /Oxthopteroidea and Formicoidea/.
Tiscia /Szeged/ 4, 83~101. :

U 8527 " /1969/: Faunistical and ecological investigations on the Onthop-
terna fauna at Kiskdre /Middle-Tisza district/.
Tiscia /Szeged/ 5, in press. =

r z, K. /1957/1 Die Geradfltigler Mittel-Buronas. - Jena.

gy, B. /1049/: Quantitative and qualitative investipation of the Saltatordia
on the Tihany Peninsula. - Ann. Inst. Blol. Pervest. Hung.
1, 96<121. -

chards, OvW., Walof £, N. /1954/: Studies on the biology and
population dynamics of British grasshoppers. - Anti-Locust.
Bull. 17, 1-187,

btzov, I.A /1932/: The food-plants of Siberian Aenididae. /In Russian/.
- Bull, Pl1. Prot. Leningr. 3, 13-31.

&, R /1964/: A maﬁynr fléra &s vepetdcid rendszertani-ndvényf8ldrajzi
kégikdnyve I. /Taxonomic and phvtogeographic handbook of the
Hungarian flora and vegetation/. - Budapest.

arov, B.P, /1028/: Locusts and grasshoppers. A handhook for their study
and control. -'London.



TISCIA /SZEGED/ 6, 1970-T1

Faunistical and ecological observations
on the Orthoptera fauna of the Hungarian Plain

J. GAUSZ

Institute of Zoo-Morphology and Systematics, of the
Attila Jézsef University, Szeped.

/Received December 15, 1969/

! Abstract

The author is publishing some data in the framework of his systematic inves-
tigations performed since 1963 concerning Onthoptera fauna / G a u s z 1966,
Gallé,Jr.~ Gausz 1968, Gaus z 1969/, about the faunistieal
and coenological Eicture of the Tisza basin, helonging to the Crisicum, with
regard to the Oathoptera fauna. Apart from detailed collections, anyway, he
has carried out a great number of minor investigations of similar nature,

as well. In this work his unpublished faunistical, resp. coenological data
are analysed. It is to be mentioned that a part of data do not refer imme-
diately to the Tisza basin. But the fauna of the sandy and sodic areas that
are fundamentally characteristic of the Great Hungarian Plain is a special
onej therefore, it is advisable to compare it with the biotops of inundation
areas. The collecting stations and dates in this work are as followst Tisza-
karad 1964, VII; Vesszds 1966, VIII; Porgény 1066, IX; Tiszaklirt 1966, VIil;
and from the biotops lying not in the Tisza basin: Asotthalom 1969, IX:
Pehéetd 4964, VITI.

Methods

In the collections carried out till 1065, the ccllection of the fauna took
place generally by means of sweeping net applied for some time, similarly ¢eo
Gause!'s /1930/ procedure. Later on, at the collections I have substi-
tuted for that a definite number of net strokes and singlings combined with
this, according to D i ver:and Diver *s /1933/ method. In some bic~
tops covered with low vegetation, however, 1 have got on with applying =
so-called "time-collection". This raises, of course, difficulties in compar-
ing the collectings carried out with two different methodst¢ although after
collecting in the homogeneous prass substance with both methods I have got
the result that a grass sweeping performed for an hour is quantitatively
analogous with 400 sweeping-net strokes /net emptied after five strokes/.

The Tetfti{goniidae species were, at any rate, to he singled in every case.

At the collecting stations of Porgény and Vessz®s, every collectings gives
the avarage of collecting three times with 5-day intervals, and it is better
not to take into consideration, only to indicate at the calculation of domindnce
the snecies that occur only in one collecting,

The coenological evaluation of biotops

2

1. Tiszakarad. The wood of the inundation area belongs to the
Salicetum albae fragifis 1 s s 1 e r association. The Caxrpinus and Alnus
woodlands of the Northern Tisza regions are missing, the Juglans woodlands,
however, are frequent. Collecting in two hiotops.
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a. Alopeauretum pratensis caricetosum melanostachyae Sob /57/
association. Cover 100 per cent, vegetation-height chanpes between broad
limits, 5-10-15-/-30-40/cm. The bioton of ecotons type has an extremely
high number of species and specimens. The Saltatoria populations
/Uvarov1957, Key 1950/ are generally favourably influenced by
the presence of mosaic vegetation, as observed also here. Faunistically
there are remarkable the St.fineatus P a n z., demonstrated from the
Hungarian Plain first by Na gy /1953/, and the Chaysochraon dispar
G e r., a typical marshland species. The dominant species of the popu-
lation are hygrophylous-mesophylous elements.

Ec. type Area Species No. D wp.c.
Mes. Eu.-8ib. Phaneroptera faleata 3 3,1
Hyp. Cent.-Eu. Lleptophyes albovittata 13 13,5
Hyg. Palearc. Conocephalus fuscus 4 4,2
Mes. Palearc. Tettigonda vinidissima 2 251
Xer, Eu.-Sib. Bicolohana bicolokr a R O (7 &
Xer. Palearc. Calliptamus italicus 8 8,3
Xer. Palearc. Oedipoda coerulescens 6 6,2
Hyg. Eu.-8ib. Chhysochraon dispar 2 2,1
Mes. East.Eu. Stenobothrus crassipes 12 1255
Hyg. Eu.-8ib. Stenobothrus Lineatus 2 2,1
Mes. Bu.-Sib. Omocestus haemonnhoidalis 10 10,4
Hyg. Palearc. Chonthippu&»ﬁlbomangénatub .22 22,9
Hyg. Palearc.  Chorthippusdossatus 6 6,2

b. Consolido ornientall - Stachyetum annuae /S o & 47/ T iméar
57 association is a weed association between the dam and nlough-land. The

vegetation is high, here and there as high as 60 cm and the cover is 95 n.c.

The quantitative conditions of Orthoptera are influenced unfavourably hy
that, as alleged by Cil'a r k /1967/, as well. The occurrence of Phofidop-

tera aptera apfera F a b r. is interesting as it is a species of mountain char-
acter and, supposedly, the Bodrop basin has had a role in its nresence here.

Ec, type Area Species No. D p.c
Mes. Bu.-S8ib. Phaneroptera falcata 5 6,1
Hyg. Centr.Eu. Leptophyes albovittata 9 11,0
Hyg. Palearc. Conocephalus fuscus 6 753
Hyg. Eu,-Sib., Roeseliana hoeselil 3 857
Xer. - Palearc. Oedipoda coerulescens 1 1,2
Mes. Eu.-Sib. Omocestus haemornhoidalis 15 18,3
Hyg. Palearc. Chorthippus albomanginatus 29 35,4
Hyg. Palearc. Chonthippus donsatus 14 . 17;1
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20 T1s2zakitrt . Collecting was only in a sinple hioton, on a dry damside
with vegetdtion of moderate heipht., Cynodonti-Podtum angusfifoflae /R a pa i ¢ s
26/ 8 0o ¢ 57 association, heipht of vegetation 5-7-10 /-20/ cm, cover 90-95 p.c.
Bven amonp the snecies of the association there are several xerophilous components
as, e.g., the Acnida hungarleca H e r b s t , Omocedtus Venthalls % e t t.,
Alolopus thalassinus T a h 1. and the nsammonhilous Stenobothnus nlghomaculatih
H., - 8.

From the considerable components of the nonulation, Pezotettdx glornae
Ros s 1 niayed a considerahble role in the hiotons of the Lower-Tisza repion
hetween 1064 and 1066 but in the collectings of 1960 its number 1s already mode-
tate. For explaining this multinlication and the followinp regression, we had
to know more the fiuctuantion of the sinple climatic factors in the given asnect.
Periodic fluctuations Tike these ean he induced hy inundations and the amount
of precipitation, by increasing the mortality of the snecimens in the state
after the dianause. These effects concern, however, not only sinple shecies hiit
the entire insect nonulation of the piven dtrea.

He. type Ared Species

No. D PrCa
Hyg., Palearc. Tethdx subulata 6 6,1
Hyg. Palearc. Tetrndx tenulcornds 5 5,1
Xer. Med . Pezotettixn glonnae 16 16,3
Xer, Med. Atolopus thaltassinus 1 1,0
Xer, Cent.Bu. Acndda hungartfca 2 2,0
Mes. Bast.Hu. Stenobothhus chassipes ] 7 7,1
Xet, Ponto-Med, Stenobothhus nighomaculatus 3 3,1
Xer. Palearc. Omocestus ventralls 3 3,1
Mes. Bu.-5ib, Otocestus haemorrholdalis 9 9,2
Hyg. Palearc. Chonthippus dorbatus : 18 18,4
Mes . Bu.-8ib. Chonthippus Longfeohnis 4 4,1
Mes. Cent.-Bu. Euchonthippus declivus 24 24,5

5. Ves sz 8 s . Inthe collectings carried out vertically in the typical
inundation biotop at the right bank of the Tisza, ulong the dam-side, I have
delimited artificially six collecting areas. Although the single collections
cannot be dealt with as independent biotops, nevertheless some differences
cdan be demonstrated.

a. It is the ecotone between the Sallcetum albacfragilis T s s 1 e r
26. in the inundation area and Alopecuretum phratensis hdnunculetodum ackis
80 & 57 on the dam-side. The Oxthoptera fauna is insignificant.

Be. type Ared Species No. D p.C.

Hyg. Palearc. Conocephalis fuhaus 1 25,0
Hyg. Ponto-Med. Ptetonemobius heydent 2 50,0
Hyg. Palearc. Chohthippus abbomarginatus 1 25,0
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b. The vegetation on the dam-side of inundation area is a mixture
of the association of Alopacunetum pratensis hanunculetosum achis and ALo-
pecuretum pratensis noamale, B odr o g kd zy 62. '
The height of vegetation is 3-5-10 /515-30/cm, cover 90-95 p.c. It is the
area mostly exposed to spring inundations. As a result of that, and of the
S.E.-exposition, the vegetation is rarer and that is expressed in the
Onthoptena fauna, as well, by the decrease of the dominance of the hygrophil-
ous Chonthippus species. GLyptobothrus biguttufus L. appears as a considerab-
le population component, as well.

Ec.type. Area Species No, D p.c
Xer. Ponto-Med. Acheta desentus 1 1,4
Hyg. Palearc. Tetnix subulata 13 18,9
Xer. Med. Pezotettix giohnae 12 17,4
Xer. Cent. Eu. Acndida hungarica 1 1,4
Mes. Eu.-Sib. Omocestus haemorshoidalis 15 21,7
Xer. Palearc. Omocestus ventralis 2 2,9
Xer. Palearc. GLyptobothrus biguttulus 9 13,1
Hyg. Palearc. Chorthippus albpmarginatus 4 5,8
Hyg. Palearc. Chorthippus donrsatus 5 7+3
Mes. Cent. Eu. Euchonthippus declivus 7 10,1

¢c. Schlerochfoo-Polygonetum avicular /G a m s 27/ S o & 40.
on the dam-top and in its immediate zone is not suitable to sustain a
stable Onthoptera population. The height of vegetation is 3-5 cm, the
cover interrupted, sometimes with plant-free plots. The species-combi-
nation is yet characteristic as it is a favourite dwelling place of a
considerable part of geophilous species. The dominance of the mesophi-
lous-hygrophilous elements is low.

Ec. type. Area Species No. . D p.c
Hyg. Eu.-Sib. Roeseliana roeselii £ 9,6
Xer. Ponto-Med. Acheta desentus 1 1,9
Xer. Med. Pezotettix giornae 22 41,7
Xer. Palearc. Omocestus ventraldis 2 3,7
Mes . Eu,-8ib. Omocestus haemorrnhoidalis 3 5,6
Xer., South Bu. Omocestus petraeus 1 1,9
Xer. Palearc. GLyptopothrus brunneus 6 i3
Xer. Palearc. GLyptobothrus biguttulus 4 7,5
Hyg. Palearc. Chorthippus albomarnginatus 3 5,6
Hyg. Palearc. Chornthippus donsatus 3 5,6
Mes. Cent.-Bu.  Euchorthippus declivus 5 5,6

d. ALopecuretum phatensis cynodontetosum. B odrogk8zy , 62.
Plant height is 5-10-15 /20-40/ cm, cover 100 p.c. The most typical orthop-
terous population along the Tisza, with high dominance of hygrophilous-me-
sophilous elementes. The decrease of the specimen number of Pezoteitix giornae
Ros s i is connected with the more limited amount of its nutrﬁtuve,
Salvia pratensis.
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Ec.type Area Species

Now. D . Pty
Mes. Eu.-Sib. Phaneroptera falcata 1 1,6
Hyg. Bu, =8ib, Roeseliana noeselii 1 1,6
Hyg. Palearc. Tetnix subulata 2 3,3
Hyg. Palearc. Tetrix tenudcornds 1 1,6
Xer. Med, Pezotettix giornae 3 4,9
Xer. Palearc. Omocestus ventralis 1 1,6
Mes. Eu,~-Sib. Omocestus haemonrhoidal.s 5 8,3
Xer. Palearc. Glyptobothrus biguttulus 3 4,9
Hyg. Palearc, Chonthippus afbomarginatus 9 14,6
Hyg. Palearc. Choxthippus dorsatus 27 44,6
Mes. Cent.Eu. Euchornthippus declivus 7 10,1

e. It is a population indentical with the former one, the height and
frequency of vegetation decreases, but it is more shaded. The spots of rare
vegetation on the place of haystacks form a special micro-biotop, first of
all with Fuchonthippus declivus Bris. population. The average frequency of
specimens is low if compared with the former collectings.

Ec.type Area Species o: Noe. D= p.ca
Hyg. Eu.-Sib. Roeseliana hoeselii 2 3,4
Hyg. Palearc. Tetnix subulata . 3 5,
Xer. Med. Pezotettix gdonrnae | 25 41,5
Mes. Bu.~8ib, Omocestus haemornrhoidalis 2 3,4
Xer. Palearc. Glyptobothrus biguttulus 1 1,8
Hyg. Palearc, Chorthippus albomarginatus 12 19,9
Hyg. Palearc. Chonthippus dorsatus 7 11,6
Mes . Cent.Eu. Euchonthippus declivus 8 13,3

f. Echinochloo-Chenopodietum polyspermi [/ Ub r i z sny 49/
association on a ditch-side along a plough-land, vegetation height being
3-5-10-/-25/ cm, cover 90-95 p.c. Owing to a rather humid environment, the
development of micro climate is favourable for hygrophylous species while
the dominance of the mesophilous species is decreasing.

Ec.type Area Species No.. . D p.c.
Hyg. South Eu. Homorocoryphus nitidulus 3 6,8
Hyg. Palearc. Tetrix subulata 7 15,8
Hyg. Palearc, Tetrix ftenulcornis 1 2%
Xer. Med. Pezoteitix gdornae 21 47,7
Xer. Palearc. Omocestus ventraldis 1 2.3
Mes. Eu.-Sib. Omocestus haemorrhoidalis 2 4,5
Xer. Palearc. Glyptobothrus biguttulus +
Hyg. Palearc. Chonthippus albomarginatus 5 11,4
Hyg. Palearc. Chorthippus donrsatus +
Mes. Bu.-Sib. Chonthippus Longicornis 1 243
Mes. Cent.Eu. Euchonthippus declivus 3 6,9
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4. P or géany . At the left bank of Tisza, opposite to the for-
mer collecting station, a broader inundation area takes place. The higher
part of dam-side lying on its ploughland side, is of deeper site, being
eater-covered %requently even in July. The so0il is of somewhat looser
structure and richer in sand-fraction. Similarly to the former collecting
station, we have distinguished here, too, sic stations and not hiotops.

a. It is a rather humid biotop in the inundation area with
Alopecuretum pratensis poétosum angustufoliae /E g g 1 e r 59/ association,
the height of vegetation being 3-5-10 cm, cover 100 p.c. The Oxathoptera
fauna is poor without forming a stable population.

Ec.type Area Species NO.w... DI P
Hyg. South Eu. Homorocoryphus nitidulus 1 3,7
Hyg. Palearc. Tetnix subulata 2 7,4
Xer. Med. Pezoteitix gdlornae 14 51,6
Mes. Eu.-Sib. Omocestus haemorrnhoidatis 8 29,6
Xer. Palearc. Glyptobothrus biguttulus 2 7,4
Hyg. Palearc. Chorthippus donsatus +

b. It is a plant association conform to the former one, with simi-
lar height and cover conditions. On the sides of cross-dams leading into
the inundation area different Onthoptera populations have developed as a
result of the changing exposition. The role of xerophilous-mesophilous
elements is increasing /Euchorthippus declivus B r i s ., GRyphtobothrus
biguttulos L./

FEc.type Area Species No. D. nvp.c.
Hyg. Palearc. Tethix subulata 1 232
Hyg. Palearc. Tethix Tenudicornis 1 252
Xer. Med. s Pezotettix giornae 20 43,4
Xer. Palearc} Omocestus ventralis 4 8,7
Mes. Eu,-Sib\ Omocestus haemorrhoidalis 12 28,1
Xer. Palearc. Glyptobothrus bigutiulus 2 4,3
Hyg. Palearc. Chonthippus donsatus 2 4,3
Mes. Cent.Eu. Euchonthippus 4 8,7

¢. On the top of dam, similarly to the biotop at Vesszds, there is
here, too, the Schlerochloo-Polygonetum avicularis association. The Saltonia
population is formed mostly by mesophilous species. From the inundation bio-
tops we could discover only here Stenobethrus stigmaticus Ramb.
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Ec.type Area Species No.- D wp.c.
Hyg. Palearc. Tetnix subulata 1 247
Xer. Med. Pezotettix gdohnae 18 48,6
Xer. Palearc. Oedipoda coerulescens 1 2,7
Xer. Eu.-Sib. Stenobothrus stigmaticus +

Mes . Eu.-Sib. Omocestus haemonrhoidalis 13 35,1
Mes . Cent.LEu. Fuchornthippus declivus 4 10,8

d. On the dam section lying on the side towards the protected inun-
dation area, we have found, besides Alopecunetum pratens<is, the Hondeetum
muniné association, as well, the vegetation is somewhat higher, the soil less
impermeable, cover 90-95 p.c. The dominance of the strongly xerophilous
Glyptobothrnus brunneus T h un b g. is increasing, and also Actdida hungarica
Herbs t can be found. The shading effect of brushwood-heaps enables a
special microclimate to be developed being for Homoroconyphus nitidulus S c o p .

Ec. type Area Species No. D p.c.
Hyg. South Eu. Homorocoryphus nitidulus 1 2,7
Xer. Med . Pezotettix glonnae 7 18,9
Xer. Palearc, Oedipa coenulescens 2 5,4
Xer. Cent.Fu. Acnida hungarica A 8,1
Xer. Palearc. Geyptobothrus brunneus R 216
Xer. Palearc. Glyptobothnus biguttulus +

Mes . Bu.-Sib. Omocestus haemorrhoidalis 15 40,5
Mes . Cent.Bu. Fuchorthippus declivus 1 2,

e. The plant association of the lower repions of dam-side can only
be determined with difficulty, it is a variety of the former association
strongly overrun with weeds. In this way, also the height coﬁditions are
variable, the over is 90-95 p.c. In the fauna, the number of hygrophilous
elements is growing.

lc. type Area Specics Ne. - mn.g.
Hyg. B, ~8ib. Pezotettix géonnae 1 21,6
Xer. Med. Acnida hunaanica +

Xer. Cent.-Eu, Stencbothrus 4ischend 2 4,0
Xer. Palearc. Omocestus ventrhal (s ,0 11,7
Mes. Fu.-Sib. Omocestus haemonnhoidalis s 39,2
Xer. Palearc. Glyptobothrus brunneus 9 17,6
Hyg. " Palearc, Chonthippus dornsatus 1 2,0
Mes. Cent. Eu. tuchonthippus declivus 2 4,0



4

5. Fehé&rté . The steppe of sodic has in floristical resnect
considerably changed after the fishery being established, and the original
vegetation has only remained in a few places. The Orthoptera fauna differs
in many respects from that of the biotops in the inundation area.

a. In case of Achillea~Festucetum pseudovinae /Magyar 28/ S o & /33/
45 association the height of vegetation is 3-5-10 /-15/ cm, the cover 60-70
p.c., here and there with alkali spots. All the dominant snecies are of xe-
rophilous character /AloLopus thalassinus F a b r., Acnida hungarica He r b s t,
Omdcestus petraeus B r i s ., Glyptobothrus brunmneus T h un b g./ From the
locusts the Gampsocleis glabra and PLatycleis affinis F r i v, are rather
rare,

Ec.type Area Species No. D p.c
Xer. Cent.Eu. Gampsocledis glabra 3 34D
Mes. Ponto-Med. Platycledis affinis 2 )

¥ Mes. Eu.-8ib. Decticus verhucivornus +
Xer. Ponto-Med. Acheta desertus 2 2.3
Xer. Palearc. Calliptamus Ltalious 3 3,5
Xer. Med . Oedaleus decorus 4 4,8
Xer. Palearc. Oedipoda coerulescens 6 T2
Xer. - Med. Adlolopus thalassinus 14 16,8
Xer. ~ Cent.-Eu. Acnida hungarica : 10 11,9
Xer. Ponto-Med. Stenobothrus nigromaculatus +
Xer. Palearc. Omocesfus ventralis =2 3,3
Mes. Eu.-Sib. Omocestus haemorrhoidalis 3 345
Xer. South Eu. Omocestus petraets 7 8,4
Xer. Palearc. Glypitobothrus brunnews 18 21,5
Xer. Eu.-Sib. GRyptobpthrus mollis 6 742
Mes. Cent.Eu. Euchornthippus declivus 4 4,8

b. A strongly alkalized biotop, lying somewhat higher than the former
one, is tHe platit association Camphorosmetum annuae, /R a paics 16/
Soo 33, vegetation height being 3-5 cm, cover 20-30 p.c. Compared to the
former biotop, its number of species is highly decreased. Only xerophilous
species can be discovered.

Ec.type Area Species No h. pc

Xer. Ponto-Med. Mantis neligiosa 8 17,5
Xer. Cent.Eu. Campsocledis glabra 1 242
Xer. Palearc. Calliptamus Ltalicus 1 2,2
Xer. Palearc. Oedipoda coerulescens 2 4,3
Xer. Med. AioRopus thalassinus 19 41,2
Xer. Palearc. " Omocestus ventralis 2 4,3
Xer. South Eu. Omocestfus pethaeus 6 13,0
Xer. Palearc. Glyptobothrus brunneus 7 15,3
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c. Asteno-Agrostetum albae, B o d vr o g k & z y, 60., association
with a changing vegetation height cover 95-100 p.c. It is wetter as compar-
ed with the former sodic biotops. That is proved by the less xerophilous fa-
una, with a remarkable speciest Tefnix krauss< S a ul cy

Ec.type Area Snecies No D pa
Hyg. Palearc. Conocephalus fuscus 5 7,1
Hyg. Palearc. Tethix subulata 6 8,5
Xer. Eu.-Sib. Tetrhix hraussi 2 2,8
Hyg. Palearc. Tetndix tenuicornis 3 4,2
Xer. Med. Pezotettix givhnae 6 8,5
Xer. Palearc. Calliptamus (talicus 3 4,2
Xer. Med. Oedaleus decorus 7 9,8
Xer. Palearc. Oedipoda coerulescens 5 Tined
Xer. Med. Alolopus thatassinus 4 5,6
Mes. Bu.-Sib. Omocestus haemonthoidalis 12 16,9
Mes . Cent.Eu. Euchohthippus declivus 18 25,3

6, Asotthalom. It is the remainder of Festuco-Quercetum
robondis association, common in the Hungarian Plain for a long time past
/Bodrogk¥zy, 1957/, with a great lot of Mediterranean comnonents
in its vegetation. The Oxthoptena fanuna is particularly characteristic
and peculiar enough as compared with those in the inundation and sodic
biotops.

a. Pinus nigra is a planted stand, the height of trees being 50 cm,
the soil is a bare sand ridge. A faunistically interesting species is
Acnotylus Longipes € h a rp ., first demonstrated from Hungary by N a gy
/1959/. Similarly psammophilous but less rare species are: Calliptamus
barbarus parvus M a r., Sphingonotus caerulans L., Acrnetylus indubricus

Scop . Mygnmeleotetdix antennatus I i e b .

Ec.type Areca Species No. D p.c.
Xer. Cent.Lu. Peatycle(s denticulata 1 1,8
Xer. Ponto-Med. Calliptamus barbarus parvus 7 12,2
Xer. Palearc. Qedipoda coerufescons 6 10,5
Xer. Eu., Sphingonotus caerulans 3 5,3
Xer. Med . Acrnotylus insubuicus 15 26,3
Xer. Ponto-Med, Acrotylus lLongipes 11 19,3
Xer. Cent. Ku. Acnéda hunganica 4 7,0
Xer. Palearc. Glyptobothnus brunneas 3 5:%
Xer. East.Eu. Mysmeleotettix anfennatus 6 18,5
Xer. South [u. Dociostaunus brevicollis 1 1,8
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b. Festucetum vaginatae danubiale

S 0 d 29. association is Stipa

joannis facies. The height of vegetation is 15-20-35 /-45/ cm, cover 90-95
p.c. The comparatively high vegetation of the wood-clearing .nables the occur-
rence of less xerophilous species. Instead of Euchonthippus declivus B r i s,
we can discover here Euchorthippus pulvinatus F. W, For the Acrotylus species
the high cover is unfavourable and also other psammophilous species are mis-
sing, the frequency of specimens being considerably lower.

Ec.type. Area Species No D p.c
Mes. Med. Phaneroptena quadripunctata 3 9,4
Xer, Ponto~Med. Calliptamus barbarus parvus 2 6,2
Xer. Med. Acnotylus insubricus 1 3,1
Xer. Med. AloLopus thalassinus +
Xer. Cent.Eu. Acnida hunganica 1 3,1
Xer., Palearc. Omocestus ventralis 3 9,4
Xer. South Eu. Omocestus pethaeus +
Xer. Palearc. Glyptobothnus brunneus 17 53,2
Xer. Eu.-Sib. GLyptobothrus mollis 1 3,1
Hyg. Palearc. Chonthippus dorsatus 1 3.1
Xer, Palearc. Euchorthippus pulvinatus 3 9,4

c. Festucetum vaginatae danubiale , - salicetosum marindfoliae.
/Magyar 33 Soo 39. It is a considerahly lower and scattered vege-

tation, the cover being 80-85 p.c. It is characteristic of the association
that the species number is low and that the not expressedly psammophile xe-
rophilous species are dominant.

Ec. type Area Species No. D p.c.
Xer. Med, Acnotyfus insubricus 2 4,8
Xer. Ponto-Med. Stenobothrus nignomaculatus +
Xer. South Eu. Stenobothnus fischens +
Xer., Palearc. Omocestus venthalis 10 23,7
Mes. Eu,-Sib. Omocestus haemornhoi{dalis 2 4,8
Xer. Palearc. Glyptobothrus brunneus 22 52,4
Xer, Palearc. Euchorthippus pulvinatus 5 11,9
Xer. East.Eu. MyrmelLeotettix antennatus 1 2,4

d.Agtnagalo-Festucetum sulcatae S o 4 /39/ 57

Salix nosmaninifolia

sand-hills is 10-15-30 cm, cover

association,

facies. The height of the vegetation grown on hard
90-95 p.c. The dominance of the sand-steppe

species is rather hiph but the number of single specimens in the association

is low.
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Ec.type. Area Species No. D p.c.
Xer. Med. Pezotettix glonnae +

Xer. Palearc. Oedipoda coerulescens 1 4,8
Xer. Ponto-Med. Acnotylus Lnsubricus 3 13,6
Xer. Cent.Eu. Acnida hunganica 1 4,8
Mes. Bu,-Sib. Omocestus haemonnhoidalis 2 9,6
Xer. Palearc. GLyptobothrus brunneus 3 13,6
Xer. Palearc. Euchonthippus pulvinatus 3 1356
Xer. Bast Eu . Myrmeleotettix antennatus 8 38,4
Xer. South Eu. Dociostaunus brevicollis +

Evaluation of results

At comparing the Oathoptera fauna in the investigated areas, I have
followed H a r z’s /1957/ ecological and biogeographic classification applied
before in my works, too. As from the six collecting stations the localities
Porgény and Vessz3s are near to each other these taken collectively into con-
sideration. In both Tables, the distribution of the Orthontera fauna is given
according to the number of specimes.

Distribution of species according to their ecological

demands
Tiszakardd Tiszaklirt Vessz&s Fehérté Asotthalom
+
Porgany
Hygrophilous 63,59 29,62 23,94 6,96 D, 65
Mesophilous 47,19 44,88 30,86 19,38 Biyiil
Xerophilous 9,22 25,50 45,25 73,66 96,08

Distribution of species according to their biopeographic

snectrum
Tiszakardd Tiszaklirt Vessz8s Fehérté Asotthalom
%
Porpgany
Euro-Siberian 23,47 14,28 23,38 11;43 1,96
Central-FEuropean 12,74 26,52 10,47 17,89 4,58
Paleartctic 56,57 32,68 34,18 31,42 50,96
Eastern-lLuropean 6,95 7,14 3 = 9,81
Mediterrnacan - 16,32 30,11 26,84 17,00
Ponto-Mediterranean N 3,06 0,37 5,96 13,08
South-European = - 1,49 6,46 0,65

European = = - - 1,96
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In the Tables the fundamental differences in regard to the geographi-
cal site, resp. the soil conditions of the collecting stations are made suffi-
ciently clear. In our case the comparison is, of course, to he applied with due
circumspection as we have obtained the material from the single collecting
stations on the basis of biotops, resp. collectings of changing numbers. In
this way, there may appear rather great differences even between areas lying
comparatively near to each other., All the same, biotops like these can be com-
pared with each other if there are between them considerable differences of
distance or soil structure. )

We can easily observe the progressivity concerning the biotops in the
Tisza basin( advancing in N-S direction, the percentage of xerophilous species
highly increases. In the sodic and sandgrass associations the role of the xe-
rophilous species is still more important and the hygrophilous species do chan-
ge with an opposite sign.

Some progressivity can be observed in the distribution according to
‘the biogeographic spectrum, as well. That could be much more obvious if the
“‘collectings gave the picture of an identical phase in the same year. N a gy
/1943/ regards the effects of aspect changes at the Saltatoxia populations to
be considerable, and also B alogh and L o ks a /1948/ drew a similar
conclusion. The yearly changes of the sinple snecimes of Pezofettix aiosnae
R o s s i, that showed masses between 1964 and 1966 in the hiotons at the
Southern Tisza, at the collections in 1969 in the same area appeared to he
much lower. And as it exerted a considerable influence on the percentage of
the specimens of the species of Mediterranean distribution, even the number
of specimens of Mediterranean distribution, that is generally much higher
in the sand-grass areas, could not be manifested. For eliminating failures
like these, it is absolutely necessary that the collectings take place in
nearly indentical periods.

Taking all these into consideration, we may establish that the per-
centage of the occurrence of the Ponto-Mediterranean and Mediterranean
species in the Southern region of the Tisza basin and in case of the sand-
-grasses is much higher as compare@ with other biotops. To a lesser extent,
the same holds in respect of the South-European species and, with an oppo-
site sign, of the Euro-Siberian elements. In the collecting stations of
the Upper-Tisza there may occur also mountain elements /Stenobothrus Lineatus
Panz, Bicolorana bicolor P h i 1./, The palearctic species occur ge~-
nerally with a considerable amount in the biotops of any tyne, owing to
their higher ecological tolerance limit.

The collections of Vessz®s and Porgény give the conditions of the
Saftatoria populations at both banks of the river in an identical height.

The cause of differences may be found in that the river deposits different
sediments on the two banks. Thus, in the present case, the soil is richer

at the collecting stations of the left bank. /Porgdny/ in sand fraction,

and at that of the right bank /Vessz&s/ in silt fraction. The soil conditions
exert an influence on the populations of these territories indirectly, through
the vegetation.
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Summary

In the course of collections in the Tisza basin, in sodic, resn. sand-grass
biotops, there have been collected 2365 specimens of 47 species from six
collecting stations and inside them from 22 collecting areas.
From faunistical point of view significant snecies arer Bicoforana bicolon
Phil ., Platycleds denticulata P an z., Acrnotylus Longipes C h a r p.,
Stenobothrus Lineatus P a n z., Calliptamus barbarus parvus M a r

In the various bhiotops the following Saftatoria populations could
be established: /1/ Ecotone of the inundation area of the Northern region
of river: Chonthippus albomarginatus - lLeptophyes albovittata Tiszakarad
a,b/y /2/ dryer grass-land on the dam-side: Euchoithippus declivus - Omoces-
tus haemornhoidatis /Tiszaktirt, Vesszds b, d, e, Porgény b,c,d,e, Fehértd
¢/3 /3/ grass-land in the inundation area overrun with weedss Omocestus
haemorrhoidalis - Glyptobethrus brunneus /Vessz®s c, Porgany f/ /4/ wetter
grass-land in the inundation area overrun with weeds: Homorocoryphus niti-
dubus - Tetrnix subulata /Vessz&s f, Porpgény a/; /5/ sodic pasture: Glypto-
bothhus brunneus - Omocestus pethaeus - AfolLopus thalassinus /Fehé&rtd a,b/:
/6/ Bare sand-ridger Acnotylus Longipes - Acrotyfus {nsubricus - Calliplamus
barbarus /Asotthalom a/; /7/ Needlegrass-sandghass; GLyptobothrus brunneus
- Euchontippus pulvinatus /Asotthalom b,c/; /8/ Half-hard sandgrass: Myrme-
fLootettix antennatus - Achotyfus insubrucus /Asotthalom d/.

All these populations are showing a great enough difference as com-
pared with N a gy ' s /1949/ collectings in Tihany; that is, anyway, natu-
ral owing to the various hiotops. However, as a result of the collectings
carried out in a limited number, the results are to be received with some
critique.
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Abstract

The paper contains an enumeration of some oribatid mites discovered
during investigation of the soil hardwood and softwood groves. The inves-
tigations took place in ten different collecting stations where 53 mite
species were discovered: Three species of themy Epidamacus affinis, Meta-
befba monifipeda, Eupelops uraceus were so far not demonstrated in the

fauna of the Carpathian basin. The vaper contains also a short descrintio
of these species.

Introduction

Our country can be considered as an area elaborated well enough from
oriba}idological point of view. From the Great Hungarian Plain, however,
we know but a few data, first of all concerning the bhasin of the Tisza and
its tributaries. In this paper the oribatid species discovered in the soil
of the inundation groves of the Tisza and K&r®és are described. The results
are of faunistical significance but I give to the ecology of the single
species also the plant associations where the collections took place.

The species collected are published in taxonomical order, on the basis
of Balo g h's work published in 1963.

Collecting stations

A/1. Szeged-Boszorkdnysziget /Salicetum albae-fragilis T § S L ER ,
February 28th 1969.

A/2. Szeged-Roszorkdnysziget /ALopecuretum pratensis-festucetosum pse-
udovinae/S 0 0/, Fehruary 28th 1969.

B/1. Békéscsaba-Gerla /Fraxino pannoniacee-ULmetum pannondcum S 0O o/,
April 8, 1969.

B/2. Békés-Tarhos /Festuco (pseudovinae)-Quetrcetun noboris M AT H E/,
April 26th 1969,

B/3. Gyula-Szanazug /FeAtuco(pAeudou&naa) OQuencetum nobornis M AT H B/,
April 26th 1969.

C/1. Alp&r-T8&serdd /Convallario-Quertetdm danubiale S O 0/, April 30th
1969

C/2. AlpAr /Fraxino pannonicae- AZnetum /S04 et K OMLODI/, April
30th 1969.

D/1. Poroszlé /Salicetum albae-{ragilis I 8§ S L E R/, July 30th 1969.

D/2. Poroszld /Salicetum albae-f§ragifis T S S L E R/, Wood grown by
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Vitis ailvestnis/, August 2nd 1969.
D/3. Poroszld /Salicetum albae-fragifis 1 S S L 1 R /, young wood,
started up from a clearing/, August 2nd 1969.

List of species collected

HYPOCHTHONTIIDAE BERLESE, 1910
Hypochthonius Luteus O U D NS, 1013, B2, LB G2

m
>

ENIOCHTHONTIDAE GRANJEAN, 1047,
L ESE, 1004, B/1, B/2, B/3, C/1.

A
Enbochthondius minutissimus R
B PR R ¥, T84T
C
I,

i
B
PHTHIRACARID
Stegnacarus stniculus C. L: K H, 1836.-A/1, C/2.
Phthiracarus pigen S C O PO 17635 -B/2.,-C12:
Phthiracarus anonimum G R AND JE AN, 1933. B/2, B/3, C/2, N/1, D/2.

E
A
0
L

EUPHTHIRACARIDAE JACOT, 1930
Rhysotnitia ardua C. L. K O C H, 1841. A/1, A/2, B/1, B/3, D/1, D/3.

NOTHRIDEA BERLESE, 1896
Nothrus bicikiatus C. L. K O C H, 1844. B/2, C/2, D/3.

CAMISIIDAE OUDEMANS, 1900
Camis{a hornida H E RMA NN, 1804. C/2, D/1.
Camisia biurus C. L. K O C H, 1840. D/2.
Platynothrus peltifex C. L. K O C H, 1839. A/1, A/2, B/3, C/1, C/2, D/1.

TRHYPOCHTHONTIIDAE WILLMANN, 1931
Trhypoehthonius excavatus W I L L MANN, 1919. D/1.

NANHERMANNIIDAE SELLNTICK, 1928.
Nanhenrmannia elegantufa B E R L BE S E, 1013. /2.

DAMAEIDAE BERLESE, 1896
Damaeus /Spatiodamaeus/venticillipes N T C 0O L E T, 1855.
A/1, A/2, B/1, B/2, B/3, C/2, D/1, 1/2, D/3.



8%

_ Poaced |

Fig.l. Map of collecting stations

Epidamacus affinis BULANOVA-ZACHVATEKTINA, 1957, A/1,
672, 01,

It is a new species for the fauna of the Carpathian basin. Tt is an animal
of dark brown. The parastigmal apophyses are similar, narrow, parallel with
each other. The protrusion of propodosoma between legs I. and II is rounded,
low. There are two pairs of propodosomal tubercles, the internal one taking
place under the anterior exostigmal hair, the external one under the bothrnydium.
The external propodosomal tubercle is stronger develoned than the internal
one, and is "V'"-or crescent-shaped; the inner one extends from the tubarcle
till the bothrydium. The sensillus is a strong, long bristle, covered with
small hair, being straight or broken at its root a little forwards or un-
wards. The anterior exostigmal hair is needle-shaped, straipht, pointing
backwards; the posterior one is short, standing forwards and being curved.

There is a long, narrow spinae adnatae, pointing to the middle-line of the
body. The notogaster is of spherical form. The hair of notogaster is long,

thin, smooth, and lying in two loneitudinal lines. The anterior four pairs
of hair point forwards, the other ones backwards /Fig. 2/.
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Length! 670 p., width{ 410 u.

Fip. 2. Epidamacus affindis RULANOVE=-7ZACTTAVATYTNA - 1057

The species is described from the environs of Moscow where it was reco-
vered in the leaf-litter of a mixed wood /Bulanova-Zachvat-
k:i-n &, 1957/,

Metabelba pubverulenta C. L. K O C H, 1840. A/1, A/2, B/1, R/2, B/3,

c/1, D/3.

Metabelba papiflipes NICOLET, 1855. R/1, R/2.

Its colour is dark brown. The protrusion of proterosoma bhetween leg-pairs

I and II is well-develoned, pointing forwards. There are a nair of propodoso-
mal tubercles, opposite to which there are a pair of tubercles on the hyste-
rosoma, too. The sensillus is getting gradually thinner, whin-shaped, it is
increased about threefold as compared with the anterior exostigmal hair. The
parastigmal apophyses are not equal, the anterior one /a.n.a./ is narrow,
pointed, standing at side; the posterior one /a.a.p./ is thick, its point stands
at right angles to the former one. The hystercsoma is of spherical form. The
back-hair is smooth, equally long, standing radiating in two longitudinal 1i-
nes. Tib{a IV is shorter than the femur /Fig.3/.

Length! 450 u, width! 280 u.

Finding places were so far: Kursk, Sub-Carnathia /Bulanova-2Zach -
vatkinal965/. Szemenye and Székesfehérvdr /Balogh, Kassai and Mahunka
1965/.

Metabelba monilipeda B UL ANOVA-ZACHVATEKTNA, 1965. C/2.

Tt is a new species for the fauna of the Carpathian basin. It is a dark

brown animal. The pnrotrusion of propodosoma hetween legs I and IT is blunt,
undeveloped. The fore-part of nostrum is cut, its corners are rounded. Tt
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Has a pair of provodosomal tubercles, their points touching a pair of hyste-
rosomal tubercles. The posterior exostigmal hair is long, whipn-like, its
length is hardly shorter than the sensillus. The sensillus is whip-like.

The lamellahair is much stronger than the rostral one, and is serrated.
Among the parastigmal apophyses there is a triangle-shaped exsection point-
ing outwards with its tip, and thus the tips of the apophyses get to each
other. The back-hair is smooth, ordered in two longitudinal lines, stan-

diﬂg radiated /Fig.4/.
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Fig. 3. Metabelba papiffipes NICOLET, 1855

Fig. 4. Metabetba monilipeda BULANOVA-ZACHVATKINA, 1965.
Length! 480 u, width! 300 u.
Described py Bulanova-Zachvatkina from a pine-wood,
in Teberd /1965/.

EREMAEIDAE SELLNTICK, 1928
Eremaeus obLongus C.L. K O C H, 183 . Cf2, D/3.

METRIOPPIDAE BALDO GGH, 1943
Cenatoppia bipifis HERMANN, 1840. B/1, B/3, /2, D/1, D/2, D/3.
Ceratoppia sexpilosa WILLMANN, 1938. B/1.

LIACARIDAE SELLNTCK, 1928
Liacarus coracinus C. L. K O C H, 1840. A/1, A/2, C/1.
Xenilflus tegeochanus HERMANN, 1804. C/2.

TENUIALIDAE JACOT, 1929
Hafenneffenia gilvipes C. L. K O C H, 1840. C/2.

CARARODIDAE C. L. KOCH, 1837
Carabodes Labyrinthicus M I CH A E L, 1879. C/2.
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TECTOCEPHEIDAE GRANDUJEAN, 1954,
Teetocepheus sanckensis T R A G., 1910. A/1, R/2, B/3, C/1, C/2, D/2, D/3.

’ NPPITDAE GRANDJIEAN
Oppia onnata OUDEMANS, 1900. A/1, R/1, B/2.
Oppda splendens C. L. K 0O C M, 1840, A/1, /1, D/2, N/3.
Oppia nitens C. L. XK O CH, 1836, D/2.
Oppda subpectinata OUDEMANS, 1901. R/2, RBR/3, /1.
Oppia unicarinata PAOLT, 1908. B/1, C/2.
Oppda bicarinata PAOLI, 1908. C/2, N/2.
Oppia clavipectinata M 1 CILA B L, 1885. R/2.
Quadroppia quadricaninata M 1 C H A I L, 1885. C/2.
SUCTORBELBIDAE GRANDJIEAN, 1954

1954

’

Suctobefba sp. C/1.
PELDPITDHANE BEWING, 1917

Eupelﬁc’n tandus C. L. KO C H, 1836. A/1. A/2.
Eupelops uraceus C. 1. KO C H, 1840. C/2.
It is a new species for the fauna of the Carnathian basin. Its colour is
dark brown. The Lameflae are nointed leaf-shaned, hending somewhat towards
one another, overlapping the ncstrum, their root heinp covered with the
wavy-edged collar of the hystenosoma. The bothrydium 1is at the contact of
this proijection and the pteromeipha, not entirely covered.
The sensiflus is somewhat thicker, spindle-like, with a rounded end. The
back is covered with thick excreta, engraved with an irregular drawing.
Hair S3 and R3 is thickenned, barbed, the other hack-hair simple.

It is not identical with Phenopelos whaceus, contained in S e 1 1nick's

/1960/ determination. | have determined it according to W i 1l 1mann
/1931/ /¥Fig.4./

Length! 680 u, width: 510 u.

Described from Regensburg /W i 1 1 ma n Ny 1931/,
Eupetops sp. B/2, B/3, /1.

ACHTPTERIIDALE T1Io R, 1828

Achiptenia coteoptenata I, T N N AL, 1758. A2, C/1, C/2
' . ’ i@ § D L ¥
Parachiptenia punctata N 1 ¢ 0 | BT, 1855, B/2, B/3, /1, C/2
) ’ el | ” ’ . -
Anondibatella onnata S C 1 Uss 1 o) R, 1958. A/1

ORTITBATELLIDAE JAce o 1



Onibatefla neticufata B E R L E S E, 1916. B/2, A/1, A/2.
Ophidiotrnichus connexus S E L L N I C K, 1908. C/2.

TEGORIBATIDARE GRANDUJEAN, 1954
Lepidozetes singularnis B E R L E S E, 1910. A/1.

MYCOBATIDAE GRANDUJEAN. 1054,
Minuthozetes pseudofusiger S CHWE I Z E R, 1922. (/2.

CHAMOBATIDAE GRANDUJEAN, 1954
Chamobates cuspidatus M I C HA E L, 1884, C/2.

GALUMNIDAE GRANDUJEAN, 1956
Galumna Lanceata O U D EMA NS, 1900. B/2, B/3.
Pergalumna nenvosa B E R L E S E , 1914. Cc/1, C/2.
Pengalumna sp. C/2, D/1.
Pilogalumna tenuicfava B E R L E S E, 1908. B/1, C/1.

ORTIBATULIDAE THOR, 1929
Onibatufa tibialis N T C O L T, 1855. C/2, n/3.
Liebstadia simifis M I CHAEL, 1888, C/1, C/2, D/1, D/3.
Schetonibates Laevigatus C. L. K O CH, 1836. A/1, A/2, B/2, C/1, C/2,
n/1, n/2, D/3.

fes}

HAPLOZETIDARE GRANDJIEA N, 1936
Protonibates capucinus B E R L E S E, 1008. A/1, A/2.

I am grateful to Nr. S. M A HUN KA for the control of my determinations.
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Abstract

The author has carried out malacocoenological investigations in four
various plant associations belonging to the association series Hydrocharie-
talia R 1 b el 1933 and Potametalia K 1 i k a 1944. The populations of
Mollusks of the various reed-grass associations cannot be identified with
mathematical methods, although more species are common in the single nopu-
lations. The synusia found in the reed-grass associations are characterized
by two-two species of obvious characteristics. Tn the synusia, the rnatio of
the juvenile specimens is high, the species number and the total number of
specimens is comparatively low.

Introduction

The malacocoenological conditions of the backwaters along the Tisza
are so far unknown. About their snail fauna there are sporadic data to be found
in the works of C z b g1l e r /1935/, Ho r v 4 th /1957, 1958, 1962,
1964/. B & b a /1967/. Coenological investigations were carried out so
far by the author /1967/ in one of the hackwaters of the middle reaches of
the Tisza.

The backwaters along the Upper Tisza are less disturbed than those
in other reaches of the Tisza. The purpose of my investigations was to es-
tablish the elementary population types as they developed in the various
reed-grass vegetations.

Time, site, and method of the collection

My coenological collections originate from three backwaters in the area
of the community Kisar /June 22-27 1967/ and from a backwater beside the
community Tiszakerecseny /August 24-26 1968/. In the environs of the
community Kisar I collected from two backwaters in the inundation area
at the right side of the Tisza, and from one backwater in the inundation
area at the left side, in the height of 723, 725.728 rkm. /In Table 1,

I have performed the determination of the nosition by the heln of rkm-s/.
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I have collected from the 5-25 cm deen rinarian waterstrines of
the backwaters. My methods apgree with those described in my investiga-
tions of the backwaters at Szikra: B 4 h a /1967/. The comnarison of
synusdia was carried out with the heln of Rams ay 's formula con-
trolled by P & c s /1966/, on the bhasis of the identity of snecies
and constancy. The coenological characteristics are contained in Tahle
1. The Table contains, apart from the list of snecies, also the total
specimen number of snecies /sum/, the nercentape of juvenile snecimens
as compared with the total numher of snecimens /juv. n.c./, the domi-
nance nercentage /D n.c./, and the constancy nercentage /C n.c./.

. I have compared my results with those observed in a backwater at
an earlier investigation: B & b a /1967/. '

My plant coenolopical data have heen sunervised by jun. univ.lec-
turer Dr. Gy. Bodrogkozy

Vegetation of the backwaters

The four backwaters investipated are members of association series
having different vegetations: S o & /1964/.

The Tisza of '"Mrs. J. K i s s " lying in the height of
723 rkm at Kisar belongs to the Hydrochari-Stratiotetum /Langendonck
1935/ association of the association series Hydrocharietalia R it b e 1
1933. The backwaters found in. the heipght of 725 rkm in the inundation
area on the right side, at Kisar, as well as in the height of 728 rkm
in the same inundation area, and at Tiszakerecseny, are memhers of
the Potametalia K 1 i k a 1944 association series. The vegetation of
the backwater lying in the heipght of 725 rkm is formed hy the Thrapa
natans facies of Nymphoidetum peltatae /A1 1 or ge 1922/. The veg-
etation of the backwater beinpg in the height of 728 rkm is the Nymphaeetum
albo-tuteae Nowinski 1928.. nymphaeetosum K & r » 4 t i V. 1963. facies.
The vegetation of the backwater at Tiszakerecseny is: Trapetum natantis
Miller-G8rs 1960.

Species discovered, oecological ohservations

In the four backwaters I have discovered 14 snecies and the

varieties of two species /cf. the list of species in Tahle 1/. The
species found are generally distributed in the home and Central-Ruronean
waters of different types. The fauna of the backwaters are separated
from those in other types by differences concerning the composition and
number of species. The composition and amount of species changes even
according to the state of water and vegetation of the single backwaters.
The snail species were found on various nlants and nlant fragments.
Only Viviparus fasciatus O, F., MU 1 1. and Gyraulus crista var.
nautileus L., as well as two shell species were found on the soil.

/At the same time, Gyraulus crista, L. stayed on the leaf of Potamo-
geton crispus L., close to the water surface. /Also three young snec-
imens of Sphaerium corneum L. were found among the roots of the floating

Stratiotes aloides L. The fewest snail species were found on the plant
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Trhapa natans L. I could collect from that plant ohly a few Lymnaea
aunicubarnia 1. specimens and some Acnoloxus facustris L. specimens.

The Mollusks discovered were in various states of development. In
all the four backwaters I have found some ovumbunches of Lymnaea ovata
Dr ap, resp. of L. ovata var. ampla Har tm. /In Tiszakerecseny,
€.g. 9 ovule-bunches were found/. I have found in one specimen of Vivd-
pairus fasciatus O.F. Mo 1 1. 33 embryos of 2 to 2.1 mm. The number of
ova in the ovum-bunches corvesponds to the data published by F r 8 m -
ming /1956/. The size of the Lymnaea ovata vay. ampla Har tm .
that crept out of the smallest yolk bag was 0,90: 0,55 mm. We have got
more embryonal specimens of the sneciecs Hippeutis complanatus D r a p.,
as well. And T collected a great lot of embryonal specimens of the spe-
cies Sphaenium corneum L., too. Their size was: 0,16-0,20: 0,20-0,22:
0,05-0,10 mm. :

The specimens of various size and the ovum-bunches found prove
the continuous multinlication of the water Mollusks in the summer season.

Coenological analysis

The single synusia differ from each other according to their
vegetations.

To the plant association Hydrochani-Stratiotetum 1, a n gen -
d onc k 1935 corresponds a Mollusk synusium of the type Gyraulus
atbus-Planonbarnius corneus, containing 9 species. Tn the Nymphodidetum
peltatae A 1 1 o r ge 1922 association a synusium of Viviparus
fasciatus-PLanonbarius corneus type came about.
In the Nymphaeetum albo-futeae N o w in s i 1928 association a
Aynusdum of the type Sphaeraium conneum-Viviparus fasciatus can be
found, with the subconstant component Plancrbaxius corneus L. The
Trapetum natantis MU 1 1 er -G8 1rs 1900 association may he char-
acterized with the synusdium tyne Hippeutis complanatus-Acnoloxus
facustris, and the dominant species Lymnaea ovata N r a p.

The number of species in the single synusia moves between 6-9.
The highest total number of snecimens, 167, was found in the
Sphaenium corneum-Viviparus fasciatus synusium. Here was the Spha-
erium corneum L. alone represented with 136 specimens. In the other
synusia, the total individual number was, in the order of their de-
scription, 64, 71 and 112. Only in the Vivdpanrus fasciatus-PLanorbarius
corneus synusium does not reach the ratio of juvenile snecimens comnar-
ed to the full-grown ones the 50 per cent /it 1s 40 n.c./. In the
other synusia it moves hetween 69-84 p.c.
Tt is characteristic of the water synusia described that, apart from
the eponymous two constant-dominant snccies, there occurs at most one
subconstant or dominant species. The other species of synusia have but

low characteristics /Table 1/.
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Although in all the reed-grass associations described there occurs the
PLanorbanius conneus L., resp. in the most of them also the Vivdiparus
fasciatus O.F. Mt 1 1. and Acroloxus Lacustrnis L., and in addition,
in the single associations, also other common species are to be found,
neverthless, we cannot speak about a species identity because its cal-
culated values are moving only between 14-40 p.c. The same is character-
istic of the constant-identities, too /16-40 p.c./. We find only be=

tween the Gyraulus albus-Planorbarius corneus and Viviparnus fasciatus-
PLanonbanius corneus synusia a species indentity of 60 p.c. The cons-
tancy-identity is, however, only 42 n.c., their immediate identifica-
tion is, therefore, not possible.

Summary

It appears from the described data that: 1. The water mollusk
populations differ from each other concerning the quality and quantity
of species corresponding to the single nlant associations. This conclu-
sion is confirmed by my investipgation carried out in the backwaters at
Szikra is the Central Tisza /Bdba 1967/, In the reed-grass associations
investigated the species number is low /6-9/.

The total number of individual specimens is not high, generally
the characteristics of the two species are striking. At the other snecies

they are very low. 3. In the various reed-grass associations various
plants take part, and corresponding to the vegetation also the detritus-
formation is different. It is easy to understand that the here and there
common Gasteropoda, too, that participate in the ponulations, are repre-
sented with different distribution and mass relations. 4. In harmony
with my earlier investigations /BAba 1967/, it is supported by the size
conditions of the snails in the four hackwaters investigated that both
the land and the water snail species can multiply during the whole year.
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Bird-coenolopical investipations in the inundation

area of the Maros
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Abstract

My avicoenological investigations in the inundation area of the Ma-
ros weve carried out in rotten old willow-plantations and in fine popnlar-
plantations of an unmixed stand, in the winter months, from 1966 until 1968.

I have elaborated also the bird-coenoses of the biotops occurring in
the area.

The results of the coenological investigations are supported by my
observations in the subsequent year. In so far as the number of species
and individuals of the overwintering birds is similar in the same area in
every year, there come into being identical bird-coenoses corresponding to
the single biotops.

Introduction -

My hird-coenolopical investipsations were carried out in the inunda-
tion area of the Maros, from Octoher 1066 till March 1068. These areas were
under my detailed observation already in the period 1962-1966, and my pew-
ceptions obtained in that time have been used to my definitive results of
investigations.

A short oecological characterization of the area is as follows. My
investigations were carried out in three different areas. Two of them were
noble poplar plantations and one was an old willow plantation.

Apart from them, I have studied also a young willow plantation from the
peint of view of bird populations. The areas investigated lie between the
zero three km reaches of the Maros. I have chosen the boundary of the areas
so that, during my observations, the bird migration between the single arear
should be comparatively little.

Climate characteristics: Mean annual temperature + 10 °c. Numher
of frosty days /with sub-zero temperature till -10 °C /not more than 8-12
days / K a k a s 1960/. The coldest winter month in January with a mean
monthly temperature -3 %, The amount of precipitation in the winter se-
mester is 250 mm but the annual average of the snowy days is only 20 mm.
The area is covered with snow generally from December 20th till February
15th. And the number of snow-covered days is often much more lower than
that.
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My investigations were carried out from November 1st till March lst.

Coenological investigations in an old willow-nlantation

of pure stand

The stand of the willow plantation is very old /60-80 years old
plantation/. Tt is 1050 .m long, 60 m broad, 6,3 Ha extent. It is surround-
ed by a plouph-1land from South, by a 20 m broad rare poplar plantation
from North, and beyond that also by plough-lands.

The numbers of the species and of their specimens occuring constantly
in the area are as follows:

Falco tinnunculus [ L./: one male specimen could systematically been observed.

Phas ianus colchicus [ L./: 4-6 specimens. Their relatively small number

can be explained by the absence of a dense underwood.

Asio otus / L./: 10-13. They spend the daytime in a group on willows.

99 p.c. of their food are small rodents. Their number changes periodically

in years.

Dendrocopus majorn / L./, Dendrocopus syriacus / Eh renber g /: I have
systematically observed two of them. They cleaned the branches, rotten

stems of willows. Paius major / L./: Their average number has been 14.

The greatest single number was in early November: 24. In March 1 observed

6-8 fewer than those observed in November.

Parus coeruleus / L./: Their number shows the maximum in January, then

it is 10-12, but generally there occur only 4-5 specimens.

Aegithalos caudatus / L./: They occur systematically only in November

or early December, as well as in February. Then I discovered them in a

small group of 4-5. In January they could be seen rarely but in a very

large pack /12-15/: mainly Aegithalos caudatus europeus / He rmann /.

Centhia brachydactyla / B r e hm /: I have seen 2-3 specimens straying

with tomtit packs. They are the most constant species of the area. in March

their number increased to 4-5.

Turdus menufa / L. /: Apart from the snow-covered days, 1 have constantly

discovered 2-3 specimens.

Regufus rnegulus / 1. /: Their number is subjected to a very great fluctuation.

In a snowy weather their number decreases. I have found 8-9 specimens on

the average.

Regulus ALgnicapiflus / T emminck /: It is very rare.

Passen montanus / L,/: From the middle of December till the middle of

February they come here only for night. Their number is almost constant,

13-15.
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Troglodytes troglodytes / L./: They stay at the denser underwood of the
area, number: 1-3,

Summing up the results of the observations so far: In the area of
6,3 Ha, there are systematically represented 14 species: 13 birds for a
hectare. The total weight of these specimens is small but their biologi-
cal role is priceless.

Coenological investigation in noble poplar plantations

The age of the poplars is 13-14 years. The two areas are together
15 Ha /3,6 + 11,4/. The poplar plantation of 3,6 Ha is surrounded by the
river Maros, an old willow plantation, and a young willow plantation. Here
there gets on only the bird-diverting effect of the willow plantations but
I took always care of having real results. The poplar plantation of 11,4
Ha area is surrounded by a plough-land, the river Maros, as well as a one-
‘year old willow plantation. This area is comparatively well isolated.

The species constantly occurring in the area are as follows.
Their numerical determination, apart from a few species, is very diffi-
cult, A lot of species visits, the area only for 1-2 hours or for a still
shorter period. The area seems, therefore, to be often desolate, never-
theless it is in a constant motion.

Dendnocopos majorn / L./, Dendrocopos syriacus / Ehrenber g/t
They stay at the poplar plantation for the whole winter. I have mostly
observed 3 specimens.

Parus major / L./: I have seen on the average four of them, in mixed
groups with continental blue tits. In November and March their number
was 15-20.

Parus coehuleus / L./: much more frequent than the tit species mentioned
above, although their number is in a strong fluctuation. There occur

7-8 of them on the average but I often met groups of 15-20 specimens, as
well.

Thoglodytes troglodytes [/ L./: in snow-free periods, among the fallen
twigs and in the denser underwood there occurred 2 of them on the average.
Turndus merula / L./: in snow-free periods 4-6 specimens stayed at the
area.

Regulus regufus / L./: There were 2 specimens on the average. Their
number is strongly fluctuating, they occur in mixed packs with blue
tits. Regulus {gnicapiffus / T emm in c k /: is a very rare guest.
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Carduelis carduetis / L./: They come in packs containing 30-40 speci-

mens. They are often absent from the area. The cause of this is that

they come here mostly for taking a rest. On the averape L, 3 of them are

in the area.

Candueldis spinus / L./: As long as there are leaves on the trees, they
come here in packs of 20-25 specimens and consume insects. In winter, I have
seen only one or two specimens in overflight.

Pynnhula pyrrhula / L./: It is a species connected with the presence

of .ashtrees. It can be observed in packs of 3-5 or 10-20 specimens. Their
specimen number in the area is 15 on the average.

On single occasions I have met the following species: Falco tinnuncu-
Lus, Phasianus colchicus, Columba palumbus, Picus vinidis, Turdus philome-
Los, Tundus pilaris, Aegithalos caudatus, Endithacus rubecula, Carduelis
chlonis, Fringifla coelebs, Corvus corone cornix, Pica pica, Accipiten
nisus, Buteo buteo, Passenr montanus, Fringilla montifringilla.

I have observed, therefore, 27 species in an area of 15 Ha /17 of
them only on single occasions/. They were represented with 54 specimens, for

one hectare there were 3,6 hirds.
Bird populations of the area

I. Winter bird population in the inundation willow plan-
tations of pure stand

1. 01d /60-80 years old/ tree stand: coal tit, blue tit, fire-crested
wren, tree-creeper, tree-sparrow, long-tailed tit, big woodpecker, wood
ﬂong—eared owl.
2. Young /6-25 years old/ willow stand: coal tit, blue tit, fire-crest-
ed wren, lonp-tailed tit, hie woodnecker.
Name of the populations: 1. coal tit, fire-crested wren, blue tit,
tree-creeper.
2, coal tit, blue tit, fire-crested wren.

II. Winter bird population in the inundation noble
poplar plantations.

1. Blue tit, coal tit, bullfinch, fire-crested wren, big woodpecker,
long-tailed tit. The existence of this population depends on the
presence of the bearer ash-trees.

2. Blue tit, coal tit, fire-crested wren, woodpecker, bullfinch,
long-tailed tit. The presence of the bullfinch in the noble poplar
plantations is connected with the crop of ash-trees. After its exhaus-
tion, their presence in the area is not systematic.

Name of the population: blue tit, coal tit.
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ITT. Dense mulberry-shrubby places

Robin, blackbird, jenny wren, wood hedge-sparrow. Owing to strong cold
weather and snow, the robin and blackbird leave the population.
Name of the population: Jenny wren, robin, blackbird.

[V. Abnormal areas beside the hanks

Goldfinch, siskin, wood finch, jenny wren, fir-finch, green-finch, black-
bird. The main mass of vegetation is given by Xantium {talicum [/ Mo r /,
the crop of which is the main food of the goldfinches.

Name of the population: Goldfinch.

Vo Dam

Yellow-hammer, linnet, tree-sparrow, skylark, starling, rook, fieldfare,
jackdaw, reed-bunting, green-finch.Tt is a mown area covered with plant
association of varied composition.

In the winter month the vegetation is 5-10 cm high /first of all
Gramineae/. Tt cannot be named a constant association. The presence of
species depends strongly upon the weather.

Name of population: Yellow hammer, linnet.

Formation of bhird-packs in the winter months

From the end of winter the standing birds of the inundation area already

roam in packs but they consist, in that time, only of one family /4-11 speci~
mens. From the middle of October as the fire-crested wrens arrive, mixed
packs are formed. The number of species and specimens in a pack shows a very
great variety.

I observed the first mixed pack on the 22nd of October and then
continuously till the early April. Then there separate first the long-tailed
tit, then the coal tit, and after the fire-crested wrens leaving, the bird-
-pack dissolves. The specimen numbers of the species participating in the
packs change between 3 and 7 but the specimen numbers of a few species can
be shifted to 15-22, too.

Packs of pure stock are: coal tit 3-25, blue tit 3-20, long-tailed
tit 4-15, tree-creeper 3, fire-crested wren 3-15, goldfinch 2-150, bull-
finch 2-30, siskin 2-40, skylark 2-80.

Packs of mixed stock are: the birds of inundation the most frequently
form mixed packs. T have so far found only bullfinch in a pack of a constantly
pure stock what can be explained with the quality of the demand on food.

/The crop of ash-tree is consumed only by that hird/.

I observed a pack of mixed composition the earliest on October 22nd
1866, consisting of the following species: 4 fire-crested wrens - 6 long-tail-
ed tits- 2 coal tits - 1 blue tit. The packs of a composition like this are
very frequent ones. They may be joined also hy tree-creepers, big woodpeckers,
wrens, robins.
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The most frequent mixed packs are: coal tit - blue tit; blue tit -
fire-crested wren;, coal tit - blue tit - tree-creeper; fire-crested
wren - tree-creeper; coal tit - tree-creeper; yellow-hammer- linnet;
starling - fieldfare. a

Summary

_ The coenological investigations are proved by my observations from
1967/1968, the results of which are very similar to the data of the year
before. In the same area the species and specimen numbers of the birds
surviving the winter are very similar to those, in the next winter, too.

Here is to be mentioned an important problem of the protection of
birds. That is the hesitation of same bird species observed at our night
and daytime birds of prey, caused by anthropogenic effects. The real
causes of that hesitation are the hunters distroying systematically also the
useful birds of prey. There are hit by that very hard the wood long-eared
owls that in the winter month are staying in packs and are very tame in
the daytime,being therefore easy preys for the hunters. This opinion of
mine is supported by the fact that while in the winter of 1966/1967 13
wood long-eared owls survived the winter in the old willow plantation, in
the winter of 1967/1968 about the same number of them were tumbled down
in the same space.
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Kleinsdugerfaunistische Angaben aus dem Hernddbecken
auf Grund der Gewslluntersuchungen der Schleiereulen
/Tyto alba /Scon.//
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/Eingegangen am 15 Januar 1970/
Auszug

Eine der wichtigen Aufgaben der heimischen Zoologie ist, innerhalb der
verschiedenen Tiergrupnen die Verbreitung der einzelnen Arten der M8glichkeit
nach genau klarzustellen und die Punktkarten dementsprechend zu verfertigen.
Nur im Besitz dieser grundlegenden Angaben vermégen wir die Bearbeitung der
einzelnen Gruppen oder Arten peniigend auszufiihren. \

Die verschiedenen 8kologischen Probleme und die der Konzentration der Indivi-
duen beruhen natiirlich alle auf der genauen Kenntnis der Verbreitungsverh4lt-
nisse. In Verbindung mit dieser Aufgabe haben wir die nlanmdssige Stoffsammlung
in Hernddtal begonnen. Der Zweck war die Anpahen der KleinsXugetiere zu sammeln.
Auf diesem Gebiet haben frtther VAsdrhelyi /1931/ in der Umgehung von Méra mit
Schlingenstellung, X8 ves und Schmidt /1964/"in Tornyosnémeti mit
Hilfe von Eulengewdllen Untersuchungen in dieser Richtung durchgeftthrt. Es ist
schon von Vdsdrhelyis Angaben nachgewiesen worden, dass in dem breiten Tal von
Herndd tiefldndische Elemente nach Norden ziehen; und es ist auch durch das
Vorkommen von Spalax Leucodon in der limgebung von Méra best4tigt. Da jedoch
dieser Fall nicht einmalip ist, wurde von unseren eigenen Untersuchungen be-
wiesen, als es uns gelungen war, ‘ein seltenes ‘und gleichfalls typisch tief-
ldndisches Nagetier, das Sicista loriger selbst von vier Punkten zu erweisen.
Es wurden ausserdem interessante Erpgebnisse von den aus quantitativen Gesichts-
punkten ausgeftthrten Vergleichen der mit den Sotex- und Crocdidura-Arten verbun-
denen Angaben erhalten. Diese Arbeit betrachten wir nicht ftir beendet und wol-
len sie fortsetzen, erstreckend sie allenfalls auch auf das Bodrogtal. Unsere
neuere Ergebnisse werden wir in der gegebenen Zeit mitteilen.

Einfithrung

Die faunistische Untersuchung der Klensiuger, besonders die Forschung
der miteinander verglichenen quantitativen Verhfltnisse der einzelnen Arten,
ist in Ungarn ein ziemlich stiefmiitterlich behandeltes Wissenschaftsgebiet.
Abgesehen von einigen Grunpen, bzw. Arten /z.B. Chinoptera, Microtus arvalis/,
fanden nur lokale, voneinander am meisten unabhidngipe Untersuchungen solcher
Richtung statt, unsere Kenntnisse sind im grossen und ganzen ausserordentlich
mangelhaft. Die Arbeit wird auch durch die zweifellose nraktische Schwierigkeit
der Angabensammlung in mehreren Hinsichten gehindert. Die Mehrzahl der zu
untersuchenden Arten hat eine nichtliche Lebenweise. Bei Tag bewegen sie sich
tiberhaupt nicht oder nur sehr wenig und dann auch sind sie in der Vegetation
verstéckt. So kommt die Beobachtung im Freien, die bei anderen Grupnen, z.B.
bei den V8geln gute Ergebnisse geben mag, gar nicht in Frage. Die einzige
zweckmdssige Methode ist die Sammlung der verschiedenen Kleinsiugerarten
in so grossen Mengen wie m8glich. Dies kann mit Fallen geschehen.

Eine gewisse Anzahl der Fallen wird gestellt t¥glich eine
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pewisse Zeit lang in dem zu untersuchenden Gebiet und die pefangenen Einzel-
tiere gezihlt. Diese Methode ist nur wenig peeignet flir grossangelegte quan-
titative Untersuchungen. Sie kann jedoch auch mit der Analyse der Fulenge-
w8lle stattfinden. Wir haben fiir unsere Arbeit diese letztere Methode pewdhlt.

Die Methode und das untersuchte Gebiet

Wir machen das Wesen der Eulengew&llanalyse als Untersuchungsmethode
ganz kurz bekannt. Die Eulen, im Gepensatz zu den Tagesraubtieren, verdauen
nicht die Knochen der fiir ihre Nahrung dienenden Tiere, sondern sie geben
diese mit Haaren gemischt in der Form von ldnglichen Kn&deln - Cew&llen -
zurtick. Die so erhaltenen Schidel und Kiefer kdnnen am meisten leicht und
genau bestimmt werden. Die qualitativ brauchharsten Gewtlle sind in heimischer
Beziehung zweifellos von den Schleiereulen zu erwarten., Diese Art, ohzwar
sie in Ungarn in den letzten Jahrzenten ahnahm, ist iiberall im Lande noch
immer verbreitet und mag cin sehr guter Gepenstand filr die kleinsdugerfaunis-
tischen Untersuchungen sein. In Ungarn ist sie teils ein Strichvogel, teils
- hauptsHchlich in den siidlichen Landesteilen - ein st#ndiper Vogel. Thr
Lager ist zundchst einmal in Kirchentiirmen, Dachrdumen. Hier k&nnen auch ihre
Gewdlle gesammelt werden. Die Bewepungsintensitdt der Schleiereule widhrend
der Jagd geht im allgemeinen die Grenzen eines Kreises mit 3 km Radius nicht
ttber. Deshalb f411t der Abstammungsort der in den Gew&llen befindlichen
Beutetiere notwendigerweise innerhalh dieses gepehenen Gebietes. Sie jagt in
der Umgebunp der Wohngebiete und in den offenen Kulturgehieten, geht nicht
in den Wald. Die aus ihren Gewdllen erhaltenen faunistischen Angahen bezie-
hen sich deshalb- immer auf die Kulturstenne. Da wir aus den in einer Sammel-
stelle gefundenen Gewllen zugleich eine gr&ssere Menge von Angaben erhalten
m8gen, die in einer theoretisch entsnrechenden Streuung aus dem ganzen Bezirk
der Sammelstelle stammen, kann diese Weise der Untersuchung sehr erfolpreich
werden. Die Schleiereule ist wdhrend ihrer Jagd nicht immer wdhlerisch und
erbeutet die in gr&sster Menge vor sie geratenen Kleinsduper in der pr8issten
Anzahl. So kbnnen wir aus den Gewdllen auch auf die bestehenden quantitativen
Verh4ltnisse schliessen. Ausserdem hedeutet die Bearheitung des gesammelten
wenn auch gr8sseren Stoffes eine héchstens einige Tage lang dauernde laborato-
rische Arbeit. Dies ist hinsichtlich der erhaltenen numerischen Ergebnisse
und der Zeitaufwendung aus faunistischem Gesichtsnunkt gesehen viel rentab-
ler als die Sammlung mit Fallen, wo nach Anwendung von 100 Fallen es schon
meistens flir ein sehr gutes Ergebnis pilt, wenn man widhrend einer Nacht
30-35 Tiere sammeln kann.

\./'\

Abb.1.: Sammelstelle der GewSlle im HernAdhecken /schwarzer Ring/, bzw.
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die Stellen, wo die Durchforschung der Kirchentiirme mit ainem neoati-

ven Ergebnis schloss /leerer Ring/.

Die Karte zeigt auch die Verhreitung der Schleiereule /Tyto alha/

im Flussbecken.Erkldrung der Zahlen: 1: Kéked, 2: Tornyosnémeti,

3: Hejce, 4: Vilminy, 5: Garadna, 6: Novajidrdny, 7: Vizsoly, 8: Méra,

9: BoldogkdvAralja, 10: Gibart, 11: Hernddhlid, 12: Hernddszentandréas,

13: CsobA&d, 14: FelsBdobsza, 15: Kiskinizs, 16: Gesztely, 17: Fuldkércs,

18:; Szalaszend, 19: Forrd, 20: Pere, 21: Halmaj, 22: HernAdkércs,

23: Szentistvinbaksa, 24: Onga.

Die Sammlung wurde in 1968-1969 im Hernddhecken in der Strecke von
Kéked bis zu Gesztely durchpefithrt. Die Plazierung der Fundstellen mag als
kontinuierlich betrachtet werden, allein zwischen Kiskinizs und Gesztely
gibt es eine Gebietsstrecke, wovon wir keinen Stoff zu sammeln vermochten. Im
Laufe der Arbeit haben wir in den einzelnen Gemeinden nur die klassischen
Eulennester in den Kirchendachrdumen und Tiirmen fiir Gew81le durchgesucht. Die
Sammelstellen negativen Charakters bedeuten also nicht unbedingt, dass die Schleier-
eule in der Gemeinde oder in ihrer Umgebung iiherhaunt nicht vorkommt /Abh.1./
Die Herndd selbst hat in der untersuchten Strecke einen nord-8stlichen Ablauf,
begrenzt von rechts von dem Cserehdt genannten Hiigelgeldnde, von links von dem
Zemplén-Gebirge, sfidlich von dem Hiipelgeldnde zu Harangod. Der Fluss ist in
einer wechselnden Breite von einem Uberschwemmungswald hepleitet, dessen Haunt-
Charakteristika die verschiedenen Weidenarten sind. Ausserhalb des Uberschwemmungs-
gebiets liegt eine landwirtschaftliche Kulturstepne. Nie Gemeinden, wovon der
Untersuchungsstoff stammt, liepen in dem enperen und weiterem Sinn genommenen
Flussbecken; das Jagdgehiet der Eulen wurde deshalh hier konzentriert. Die
Menge des gesammelten Stoffes dndert sich stellenweise; ausser den reicheren
Fundstellen sind auch einige, wo wir nur einipe Gewtlle gefunden haben. Die
Ergebnisse waren natfirlich unter Riicksichtnahme auf diesem Umstand zu bewerten.
Die in den Gewtllen vorkommenden, iibringes wenigen, Vogel und Amphihieniiberreste
haben wir in dem pepenwdrtigen Fall ausser Acht gelassen.

Im Hernddbecken, in der Gegend von Méra hatte friiher VAsarhelyi /1931/
Sdugetiersammlungen durchgefithrt und in der Umgehung von Tornyosnémeti wurden
mit Beniitzung von Eulengewdllen kleinsdugerfaunistische lUntersuchungen vorge-
nommen. / K& ves-Schmidt 1964/,

Ergebnisse

Soricidae

Die Snitzmduse kommen in den Reutelisten der Schleiereulen immer mit
verhdltnismdssig hohen Werten vor. NDie Schleiereule ist die einzige, in freien
" Gebieten jagende Eulenart in Europa in deren Gewdllen die verschiedenen Klein-
sdugerarten in ihrer pegenseitipg verhdltnismdssipen Hdufipgkeit vorkommen. In
diesem Falle haben sie 11,7 % des Sdugetiermaterials pehildet. Die Waldspitz-
maus /Sorex araneus L./ die eine der charakteristischen Arten in den die Fliisse
begleitenden Yberschwemmungswidldern ist, ist in allen hedeutenden Sammelstellen
vorgekommen /Tabl. 1./. Mit einer dhnlichen Verteilung aher im allgemeinen mit
einem viel niedrigeren quantitativen Wert kam die Zweresnitzmaus /Sorex minu-

tus L./ vor, Is waren jedoch auch zwei interessante Ausnahmen, wo die Zahl des
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Sohax'minutuA sich dem des Sotex araneus gegenither unpewShnlich stark erhShte.
So in Tornyosnémeti war das pegenseitige Verhdltnis der zwei Arten das folgende:
Sonex araneus 60 %: Sorex minutus 40 %. Dasselbe Verhdltnis aus dem in Vilmany
gesammelten Material war: 56 : 44 %. Im Laufe der Bewertung der Nahrung der
Schleiereule, in der Uhergangszone der osteurondischen Laubwdlder und der Step-
pe, war das Verhdltnis 10,3 : 1, in dem pmannonischen Becken 4,6 : 1 % filir den
Sonex araneus /S c hmidt , im Druck a/.

Die Wassersnitzmduse /Neomys/ kommen in Ungarn, wie es penau durch die
Gewtlluntersuchungen nachgewiesen wurde, zunfchst in Transdanuhien vor.
dstlich‘von der Donau kamen sie in den Gew&llen h&chstens in einigen wenipen
Stellen und selbst dort nur in einigen Exemnlaren vor. Diése Fundstellen, den
8kologischen Anspriichen der Spitzmauspattung entsprechend, lapen in jedem Fall
bei Wassern, hauptstchlich bei Fltissen. /S c hmi d t 1969/. Im Laufe der
Revision des in den Eulengewllen vorgekommenen heimatlichen Neomysmatenials
ist festgestellt worden, dass in unserem Land hauptsdchlich die frither ftir
selten gehaltenen Sumpfspitzmduse /Neomys anomalus C a b r e r a/ vorkommen
/S chmidt 1969/. Eben deshalb war es nicht fiherraschend, dass auch in den
GewBllen l4ngs der HerndAd diese Art auftrat. Im Laufe der Absonderung auf
Grund der Koronoidh8he haben wir kein Exemnlar pefunden, das zu der Gr8ssenord-
nung der Wasserspitzmaus /Neomys fodiens S c hr eh e r/ gehért hétte. Die
Zugeh8rigkeit von 7 Exemplaren konnte nicht sicher festgestellt werden, aber
auf Grund ihrer Gr8sse /4,4 - 4,5 mm/ tendierten auch diese zur Grﬁssenordﬁung
des Neomys anomalus. Fiir Beispiel demonstrieren wir die aus den zwei gréssten
Sammlungen stammenden N. anomafus Koronoidh8hengr&ssen /nur linke Mandibulae/:

Hernddszentandris 4,1 mm = 5 St. Felsddobsza 4,0 mm = 2 St,
4,2 = 2 4,1 =3
4,3 =1 4,2 = 2
4,3 =4

Im Spitzmausmaterial haben die Croci{durae dominiert. Abgesehen von eini-
gen unbedeutenden Sammlungen /Kiskinizs, Gesztely/, waren sie {therall stark
vorherrschend dem Soxex genus gegentiber. Laut der Angahen der im Donaubogen
ausgeflhrten 4hnlichen Untersuchungen /Sc hmidt - Somo gy i -
Szentendr ey, Manuskrint/ z.B. war in Szentendre und Dunakeszi die
Sonexgattung /zundchst der Sorex araneus/ in tiherwucht den Snitzmiusen mit
weissen Zdhnen gegeniiber. Die im Vergleich mit der Donau wesentlich schmileren
Uberschwemmungswilder der Herndd konnten dementsprechend keine Sonexponulation
zustandebringen, die sich auch auf die umliependen Kulturgehiete bedeutend
ausbreiten kdnnte. Von den Spitzmiusen mit weissen Zdhnen, die Sammlung zu
Hernddszentandrds ausser Acht lassend, war die Feldsnitzmaus /Crocidura Leucodon
/Hermann// ttberall in Uhergewicht der Gartensnitzmaus /Crocidura suaveolens
/P a1 1.// gepeniiber. Diese Anpaben haben die in der Umpehunp von Tornyosnémeti
frither erhaltenen Ergebnisse unterstiitzt, nach welchen in diesem Teil Nord-Ungarns
die Crocidura Leucodon der Crocidura suaveolens gepentiber in einer zahlenmassiggn
Uberlegenheit ist /S ¢ hmid t 1967/. In dem Material ldngs der HernAd gestal-
tete sich dieses Verh¥ltnis folpenderweise: Crocidura Leucodon 72 %: Crocidura
suaveolens 28 %. ’
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Chiroptenra

Die Fledermduse erscheinen auf der Nahrungsliste der Schleiereule meis-
tens nur als ein kolorierendes Gelegenheitselement. Aus dem Hernddbecken vér-
mochten wir aus den Gewdllen 5 Arten zu erweisen /Tah.1/. V 4 s 4 r helyi
/1931/ erwdhnt von der Umgebung von Méra 4 von ihm pesammelte Arten.

Rodentia

Der grésste Teil der Nahrung der heimischen Fulenarten wird immer von
den Nagetieren gebildet. Von den in diesem Fall gesammelten 6756 Sdugern do-
minierte, entsprechend dem Charakter des Gebietes und dem Japdgebiet der
Schleiereule, die Feldmaus /Microtus arvalis /Pall.//, 62,1 & des SHuper-
materials. Dieses auf den landwirtschaftlichen Gehieten ttherall hdufige Na-
getier, eben seiner den {bripen SHupgerarten gepeniiber bestehenden Nominanz
zufolge, bedeutet zugleich auch die Hauptnahrung der Schleiereule. Auf der
zweiten Stelle steht die Apodemus /Sylvaemus/ Grunne mit 14,1 %. In diesem
Falle verursacht leider die genaue Artenbestimmung bei einem aus Gewdllen
stammenden Stoff manchmal Schwierigkeiten. NDer grésste Teil der vorkommen-
den Exemplare ist sehr wahrscheinlich Waldmaus /Apodemus sylvaticus /L.//
gewesen. Die Brandmaus /Apodemus aghardius /P a 1 1.// kam in elf Sammelstel-
len vor. Die Art war in Méra von V & s 4 r he 1l y i /1931/ in nicht mehr
als einem Exemplar gefunden und als eine interessante faunistische Sensation
angekiindigt. Unseren eipenen Angaben gemiss ist die Brandmaus in dem ganzen
Hernddbecken allgemein verbreitet /Abb.2/.

Die grosste Uberraschung des bearbeiteten Stoffes ist zweifellos das
Vorkommen der Streifenmaus /S{cdista subtilis /P a 1 1./ gewesen.
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Abb.2. Verbreitung der Streifenmaus /S{cista subtifis/ und der Rrandmaus
/Apodemus agrarius/ im Hernddbecken auf Grund von Gewdlluntersuchungen.
Erkidrung der Rezeichnungen: = Sicista subtifisy; O = Apodemus agraxrius;
= gemeinsames Vorkommen.
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Diese Art war bis jetzt nur von der ungarischen Tiefehene pekannt, hesonders
als eine Folge der Tdtigkeit von M & he 1y /1913/ und V 4 s A r h e 1 y i
/1929, 1941/. Die erste Angabe von Transdanubien /T e 1 k i/ war ebenfalls
von den Schleiereulengewdllen geliefert /S ¢ h m i d t, im Druck b/. Im Laufe
der jetzigen Untersuchung kam sie in vier Stellen vor. Auf Grund der erhalte-
nen Angaben scheint es sehr wahrscheinlich zu sein, dass sie in dem ganzen
Hernddbecken verbreitet ist und der Sammlung weiterer Gewdllstoffe zufolge
noch in zahlreichen Stellen gefunden werden wird. Sie hat sich wahrscheinlich
von-der Tiefebene in die n&érdliche Richtung hinaufgezogen und so hekommt in
ihrer Verbreitung auch der Fluss eine indirekte aber bedeutende Rolle.

Vasdrhelyi /1931/ erwihnt den Hamstef /Cricetus cricetus /L./
als eine seltene Art in der Umgebung von Méra. Seine Population hiuft sich
nur in 10-20 Jahren so an, dass er als ein landwirtschaftlicher Schddling be-
deutend wird. Die Gewdlluntersuchungen erwiesen 14 Exemnlare von finf Stellen.
Nachdem der Hamster in der Nahrung der Schleiereule immer nur als eine Gele-
genheits-, obzwar nicht eine ausdriicklich seltene Beute vorkommt, schneit die
Population in den jfingsten Jahrzehnten stdrker geworden zu sein.

Die Kleinwlhlmaus /P.itymys subterraneus /D e S e 1 ys Long -
¢ hamps/, wie es schon aus dem in Tornyosnémeti gesammelten prossen Ma-
terial zu entnehmen war, ist im Hernddbecken verhdltnismidssipg selten und nur
in grésseren Sammlungen kommen einipe wenipe Exemplare vor /K8 ves -
Schmidt 1964/. In Unparn ist sie hauptsidchlich eine Waldart. - Nie
Zwergmaus ist hinpegen allgemein verhreitet /Micromys minutus /P a 1 1./ /
Ebenso die Hausmaus /Mud musculus L./. Die letztere war von V & s & r -
hely i /1931/ sowohl in ihrer in der Nihe des Menschen lebenden als auch
im Ackerfeld vorkommenden Form sammelt. Die ehenso von V &4 s 4 r he Iy i
als in den Weidengebilschen der Herndd h#ufip erwdhnte Ritelmaus /CLethid -
onomys glareofus /S ¢ h r eb e r// kam nur in einer kleinen Zahl der Gewdlle
vor, was bedeutet, dass sie nur pelegentlich in die landwirtschaftliche Ge-
biete oder auf das Weidenland hinauspeht. Thr Japgdpebiet deckt also dasjenipe
der Schleiereule praktisch nicht.

Zusammenfassung

Die Verfasser haben die Kleinsiuperfauna des Hernddheckens mit Hilfe
der Schleierculengewslle untersucht. Ausser der faunistischen Angabensammlung
haben sie auch die quantitativen Verhdltnisse einiper Arten festpestellt. So
dominierten unter den Spitzmdusen Crociduka Leucodon, unter den Nagetierten
Microtus anvalis /5,3 hzw. 62,1% des ganzen Sdugermaterials/. Apodemus agrarius
ist im Hernadbecken ilberall verbreitet. Es ist eine faunistische Neuipkeit,
dass Sdicdsta subtifis in vier Punkten vorkam. Dicse Art war hisher nur von der
ungarischen Tiefebene pekannt, nach Nord-lUngarn geriet sie mit der Vermittlung
des Flussbeckens.
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Tabl. 1.: Die in den im Hern4dbecken pesammelten Schleiereulenpewllen vorge-
kommenen verschiedenen Kleinsdugerarten
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Abstract

The present paper is analysing the chemical composition and natural
history of the river Zagyva, as well as their change as a result of various
waste-waters. It is establishing that the effect of the standing pollution
depends upon the water output, while the influence of periodical pollutions
/waste-water waves/ depends first of all upon the storage time of waste-wa-
ter. )

About the natural history of the river Zagyva there have been issued so
far but a few scientific publications, only the monographs of S z e me s
/1940, 1947, 1948/ and U her k ov ic h /1966 a, 1968/ being known.
Water-chemical data were published by S c¢c h i k /1933) and P a p p /1961/.
The chemical and recently the biological state of its water is followed with
attention systematically by organs of water conservancy, owing to the practi-
cal importanceé of the question / G u l y 4 s 1964, Hamar 1967/. The
utilization of water of the 180 km long Zagyva is manifold; irrigation, in-
dustrial water drawing, well-drain and inland water drainage. Its water out-
put is changing /310-0,2 m3/sec./, depending mostly on the water output of
streams flowing into it. The industrial waste-waters are the most important
ones of the permanent sources of pollution. The galvanizing, oleiferous,
tar-waters of the industrial works in Sa]gotarjﬂn, Hatvan and Jaszbereny
are spelling a grave loading on the Zagyva. /Fig.l/, mainly because of being
toxic and hardly dissociable. The scasonal industrial pollutions are caused
by the waste-water of the sugar-works in Selyp and Hatvan. The effect of the
waste-waters pouring into it continually depends, in fact, on the water out-
put of the Zagyva, and the waste-waters pouring into it seasonally are su-
perposed upon that basic loading.

Materials and methods

OQur laboratory performs water-quality investigations in five sample
areas a month, investigating the whole polluted section-in the time of
waste-water waves. The analysis was carried out by means of samples obtai-
ned by drawing and netting. The chemical investigations were carried out
whith COMECON-methods, the basic biological qualification with P an t 1 e
Buc k’s /1955/ method T 5. h /

: TR .
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Fhei figure of frequency /1-3-5/ was established by estimation. Tt is de-
monstrated by practice that Pant 1l e - B uc k’s formula can generally
be used for detecting pollutions in case of river Zagyva. For determingnp
Protozoa, mainly we have aplied vital staining. The determination of orpa-
nisms was carried out from the fundamental works of Hor t o b 4 gy i,
Huber-Pestalozzi, Kahl, Pascher, S1adececek
and Uherkovich

, Results

The water of the river Zagyva is of medium hardness, the dominance of
ions Ca++, Mg++, So;“, H(w% is characteristic of it,the content of the to-
tal dissolved matter in it is changing /400-1300 mg/1/. Its chemical composi-
tion is influenced by its state of pollution /Table 1/. Tt is characteris-
tic of the state of water quality in the Zagyva, hesides the waste-water wa-
ves, that it is made poly-a -mezosaprobical by the stream Tarjan flowing in-
fo it at its upper reaches and carrying the industrial and house waste-wa-
ters of Salgdtarjdn. But in the most polluted state the water was antisapro-
hical. The B-mezosaprobical water of the Zagyva reaches above Hatvan is, as
a result of the waste-waters of the town, again polluted /polysaprobical/.
Until Jdszbérény it becomes considerably clearer /B-mezosaprobical/, the
waste-waters of the town exert their effect but on a short section. On the
lower reaches between Jdszhérdny and Szolnok there is no major waste-water
influance. We found the biologically clearest picture at inundations. The
biological state of the lower reaches is influenced strongly by the damming
effect of the river Tisza. In case of law water the pollution is stronger
/Table III, 8/.

From the microorganisiis the algae are dominating, mainly the diatoms
whose composition changes depending upon the character of reaches and the
degree of pollution /Table 11, I1T/. Chlonophyceae appear in higher num-
ber in the vegetation period, tuglencphyta at a higher degree of pollution.

According to our observations, Cyanophyta increase at law water, in

warm weather, mainly those indicating a strong pollution /Table 111, 8/.

The state of water quality of the river Zagyva is the most homogene-
ous in the season of waste-water waves. The storage tank of the sugar-works
in Selyp had a capacity of 6500 n\3 in 1965, 168.000 m3 in 1967, the former
one with a storing time of 8-10 days, the latter with that of 20-21 days.
The waste-waters of a short storing period like that are at the beginning
of the processes of anaerobic dissolution. They contain much organic mat-
ter and floating sediment, their BOD. is 90-400 mg/1. Apart from bacteria-

-among them streptococci- only flagellatac can be found in them./Tahle 11, 2/
The amount of the waste-water emitted is about 1 mz/sec., corresponding

to the water output of the Zagyva. Later on, that water becomes diluted

but its quality is hardly changing. At that time, the water of the Zagyva

becomes stinking, of black colour, strongly reductive /Table I. 3/.
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Waste-water sources of the river Zagyva
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The biological qualification has demonstrated only little change in the longi-
tudinal section of the river Zagyva. Nifzschia palea that appears in the lower
reaches is demostrating that some change took place in the quality of water
/Table II, 3-7/. At the mouth of river, the effect of the waste-water wave can
be observed well /Fig. 2/. The pollution of that degree turns the Zagyva into

a sewer, extreninating almost fully its natural fauna and flora and making its
influence feel even after the waste-water wave had passed. According to the da-
ta of fishery, in campaign of sugar-works each, there perish about 2-300 q
/cca. 4-600 cwt/ fish, for the most part carn, bhream, and catfish.

23 25 25 25 27 28 29 Q967

Fig. 2. Change in the oxygen management at mouth of the river Zagyva, as a
result of waste-water from the sugar-works in Selyp.

Legend; .- - - dissolved 0, mg/1 , 0, decrease mg/1
Things are not the same in case of the sugar-works in Hatvan. This fac-

tory has a storage tank of 550.000 m3. It pours its waste-water into the ri-

ver Zagyva after finishing the period of its campaign, at'high water. The

waste-water itself, too, is in a more advanced state of self-purification

than that of the sugar-works in Selyp. In addition to Bacterdia, there are

in its water Protozeca and Afgae,as well. Owing to the stronger dilution,

this waste-water can become clear in the Zagyva, being indicated there by the

discolouration of the water, too. It rather increases the nutriment content

of the river and passes without any major damage /Table III, 4-6/.

A specialist, after surveying the list of taxons, can ascertain how
variegated the microflora and fauna of the river Zagyva [between Selyp
and 8zolnok/ is. It will be the task of further investigations to reveal
the causes and regularities of the changes in the natural history.

The microorganisms of the river Za gyva
2 Selyp - Szolnok ¥

Schizomycectes

1. Beggiatoa alba Tre e v.
2. Coceus
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Fitamentous bac., in the time of the waste-water waves of the sugar-works
and canning factory there was in the water a large amount
of characteristic, long / 100-200 u/ bacteria.

Sarcina pakludosa S c hroeter

Spacrotilus natans K @ t z ., being observed in the neighbourhood of se-
wage pipes of the sugar-works and at low water near to
the mouth, as well /Table IT, 8/, with thalluses both in
the plankton and benthos equally.

Spinillum undulans E h r

Spirnillum spp.

Streptococceus manganitaceus S c hroeter
Thiothix nivea / R a b. / Wino g.
ThiovoLum sp.

Zoogloea namigera I t z i g.

Cyanophyta

Achnonema anticufatum S k u j a, its trichom being straight or somewhat
curved, the cells strongly laced. The granules of pro-
toplasm are denser in the longitudinal axis of the cell,
in the middle of it. Cell sizes; 8,3 - 10 x 2,5 u/ Fig.
3, 13/.

Coelosphanium kutzingianum N 4 g.

Coelosphaenium pusillum. v an G o o r
Menismopedia efegans A. B r

Merismopedia minima G. B e c k
Menismopedia tenuissima L e m m

Miscrocys tis aeruginosta K i t z
O0scillatonia amphibia A g

Oscillatonia chlaybea M r t
0scillatonia chlonina K 4 t z.
Oscillatonia granulata G a r d

Osciflatonia Lautenbornii A g., the trichom of green colour is straight
or mitdly curved, the 2,5 u wide and 3,3 - 5 u long
cells at the cross-wall are not laced. In the middle
of cell 1-3 gas vacuoles of irregular shape can be ob-
served /Fig. 3, 8/. It can be found in a highly pollu-
ted water, first of all associated with Begglatoa alba
and 0scillatornia chlonina.

Oscillatonia €imosa A g.
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25,
26.

27,

C h

28,
29.
C h
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39,
40.
41.
42,

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

0scillatoria pseudog
O0scillatonia putrida

0scillatoria tenuds

Ry s ophyta

eminata G,
Sc¢chmid

A g.

8

1

¢ hmid

e

Chhrysophyceaece

Dinobryon divengens T m h o f

Synura uvelfa E h r

nysophyta - bB ac i kL lLaniophyceace
Achnantes Lanceolata / B r e b./ G run .

Achnantes microcephata K it z

Achnantes minutissima K U t z

Amphora ovalis K i t z

Caloneis amphisbaena / Bory / C 1.

Cocconedis placentula E h r

Cocconedls placentula
Cymatopleura elLipiti
Cymatopleuna solea
Cymatopleura solea
Cymbella ventricosa
Diatoma elongatum /

Diatoma vulgare B o

Fragiflaria capucina
Fragillania crotonen
Gomphonema constrnict
Gomphonema ofivaceum
Gomphonema parvulum
Gyrosigma attenuatum
Hantzschia amphioxys

Melosina granulata

var euglypta
ca / Bré&h
/ Bré&b. [/
var. regula

KOtz

W.

f

B Hrs/) €1,
/ W. Smith
Smith

Ehr, / Grun

Lynghb./ Ag

ry

De s m.
s44 K it t
um K it z

/ Lyngh

/ Kutz./

/K4 t z

/ Ehor./

-/

G

./

G

Ktttz
run .
Rabh.

Y un

/Ehr ./ Ralfs

Melosina grnanukfata var. angustissima /O, M4 1 1 /

Melos {ara varians A
Navicula cryptocepha

Navicula hungarica

g2
La KAt z.

Grun

Hus t.
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Navicula pygmea K i t z

Navicula nhynhocephata K i t z

Navicula vinidula K U t z

Nitzschia aciculanis W. Sm it h

Nitzschia capite fata H u s t .

Nitzschia clostenium [/ F h r./ W. S m.
Nitzschia gracifis Hantz s ch

Nitzschia Linealis W. S mi th

Nitzschia patea / KU t z / W. Smith
Nitzschia sigmoidea / E hr./ W. Smith.
Nitzschia tryblioetla H ant z s c h .
Rhoicosphenia curvata / KU t z ./ Gr un
Stephanodiscus hantzschii G r u n

Suniella nobusta var. splendida / E h r./ V. H.
Sunicfla ovata K @ t z./

Suniella ovalis B r é b

Synedra acus K 4 t z

Synedra affindis K i t z

Synedra ulna / N i t z s./ E hr

hysophyta - Xantophuoyuceeae

Trnibonema vulgare P a s ¢ h ., caused water-colouration in the prot-
ruded branches of the river; in its bed I did not
find it /July 11th 1969/.

glenophuyta

Anisonema acinus D u j

Astasia kLebsii L e mm .
Euglena acus E h r

Euglena intenmedia S c hmit z
Euglena polymonpha D a n g
Euglena proxima D a n g

Euglena oxyuris f.minon D e f 1

Fuglena tripteris / Duij./ K1 ebs
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83. Euglena vinidis E h r

84. Lepoeynclis ovum [/ E h r./ Min k

85. Phacus curvicauda S v i r

86. Phacus Longicauda / E h r./ D u j

87. Phacus pleunoncetes /0. F. M./ D u j

88. Phacus wetsteinii D r e z

89. Penanema tnichophorum C h e n .

90. Menoidium faleatum Z a ¢ har

91. Trachacfomonas acuminata / Sc hmarda/ Stein
92. Trachaelomonas gﬁuvia{ZZ{A L emm

93. Trachaelomonas grnanulosa P 1 a vy f

94. Trachaelomonas hispida /P e r ty/ Stein
95. Trachaelomonas {ntermedia D a n g

86. Trnachaelomonas scabra P 1 a y f

97. Trachaelomonas volvoeina E h r

98. Trachaefomonas volvocina var. ghanulfosa P 1 a y f
Chtonophyta - Cheonrophyceaece

99. Actinastrum hantzschii{ L a g e r h

100. Ankistrodesmus falcatus var. acicularis JA.B r./ We s t
101. Ankistrodesmus falcatus var. mirabile W. et. W.

102. Ankistrodesmus falcatus var. spindllifornmis G. S. We s t
103. Ankistnodesmus Longissimus W i 1 1 e

104. Ankistrnodesmus setigerus /S c hoered/ G.S. We st
105. Chfamydomonas ehrenbengil G o r

106. ChlLamydomonas pentusa C h o d

107. ChlLamydomenas simplex P a s c h e r

108. Chlorella vulganis B e i j

109. Chodatefla balatonica S c her f f el

110. Chodatella cifiata L e m m., on the poles of the ellipsoidal cell thin,
curved skikes are sitting. Size of cell; 11,6 x 8.3
the lenpth of spikes being 9,2 - 10,8 u /Fig. 3,2/.°

111. Chodatellfa Longiseta L e m m., the length of cell is lo,8 p, its width
8,3 u, the length of curved spikes being 33-37,5 y
/Fig. 3,1/
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Chodatella quadrniseta L e m m

Cladophona glomenata K it z ., a plant characteristic of the benthos
and perifiton of the river Zagyva. It has a wide
ecological valence being present, according to
S1Aa&decek /1962/, from the clear /oligo-
saprobical/ waters to the polluted /mezosaprobi-
cal/ ones. C hudyba /1965/ describes them
from a river and streams of clear water /1968/,
distinguishing two characteristic groups;
Cladophora glomerata rheobenticum occours in
flowing places, while Cladophora glomerata Limno-
benthicum in places without any flow. F j e r -
dingstad /1950, 1967/ is characterizing
with the CLadophora community a saprobical zone.
Bbing a sessile organism, epifitic community de-
velop on it - mainly diatom - described Chudyba
/1968/ under the name of Cladophoretum glomeratae
epiphytosum rheobenthicum € hudy ba . An
estimation of the Chladophora community in the
river Zagyva would be reasonable even from sapro-
biological point of view. According to my obser-
vations, the change in pollution is well-indicated
by the epifitic community on the CLadophonra. At
the passing of waste-water waves, on the ClLadoph-
ora, Begglatoa afba and Zoogloea ramigera set-
tled and the frequency of Nitzschia palea a
Nitzschia acicuanis increased. As the pollution
had ceased being, the original community reappea-
red.

Coelastrnum michoporum N & g

Chucdgenda quadrata var. octogona S ¢ hmidle.
Crucigenia nectangularis G a y .

Crnucigenia tetnadedia / K i r c h . / W. et W,
Dictyosphaernium efegans B a c h

Dictyosphaenium pulcheffum W o o d

Eudon ina elegans E h r

Gondum pectorale E h r

Gonium sociale W a r m

Lageamedimia whatisfaviensis S c hoer ed , the spikes of widened
basis found on the poles and on both sides of
the ellipsoidal cell lie in one level. Cell si-
ze; 6-8 x 4-5 u, the spikes being 13-15 u long
JBigw 85 12/



118

124. Lambentia ocellata var. maxima U h e r k o v., the cell of size
140 x 14 y is elongated spindle-shaped, narrowing
at both ends /Fig. 3, 18/.

125. Micractindium pusiflum F r e s

126. Oocystis Lacustnis C h o d

127. Oocystis crassa var. manssondii P r i n t z
128.'Pandontna morum / M# 11/ Bory

129. Pediastrum boryanum M e y e n

130. Pediastrum dupfex M e y en

131. Pediastrum duplex f. setigera K o r s cihe,. on the peaks of the outer
cells there are sitting two-three thin spikes of 5-14
length /Fig. 3, 16/

132. Scenedesmus acuminatus /L a ger h ./ Chod
133. Scenedesmus acutus Me y en

134. Scenedesmus anomalus / G. M. Smith /T if £., cell size;
6-8 x 1,7 u, spike 7,5-10 y /Fig. 3, 4-5/.

135. Scenedesmus anomafus /G. M. Sm i t h/ T i f f . wvarians?, the cells
forming coenobium in pairs, bending outwards. Size
cell; 10 x 1,7 p, spike 9-10 u /Fig. 3, 3/.

136. Scenedeamus anomalus /G. M. Sm it h/ T i f f . forma? on the ends of
cells of size; 8,3 x 1,7 y a short spike of 3-3,5 u
is sitting /Fig. 3, 6/.

137. Scenedesmus bicaudatust /H.an g s ./ Chod

138. Scenedesmus denticufatus L a ge r h

139. Scenedesmus ecornis /R a’l f s./ Chod

140. Scenedesmus ellipgcideus € h o d .

141. Scenedesmus granulatus W. et W.

142. Scenedesmus {nfenmadéus Chod

143. Scenedesmus intermedius var. bafatondicus Hortob
144. Scenedesmus inteamedius var. bicaudatus H o r t o b

145. Scenedeamus nanus C h o d . , cell size; 7,5 x 5 p, spike
/Fig. 3, 10/.

146. Scenedesmus opoliensis P. R i ¢ ht
147. Scenedésmus protuberans F r i t s ¢ h
148. Scenedesmus quadiicauda /T uwr p ./ Br &b./

149. Scenedesmus quadricauda var. setosus K i r ¢ h . /Syn; Sc. Longus

Meyen , Sc. Longus var. ndgelii / B r & b./
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163.
164.
165.
166.

Sc. spinosus

119

G. M. Smith, Sc. ndgeli{ B r & b./, the coenobium
consists of 4-8 cells, the cells heing snindle-shaped,
their ends bluntly peaked or rounded. On the noles of

inner cells a straight or somewhat curved snike of chan-
ing length is sitting..Cell size: 6,7-10 x 2,5-5 u, the
lenpth of snikes being 5-10 y. The snecimens found by me
/Fig. 3, 9, 11, 14, 15/ can be classed into the form-circle
of Sc. quadricauda var. setosus K i r c h., if we consi-
der the taxons of Sc. Longus, Sc. Longus var. ndgelid,

Sc. ndgefii{ - those their smecimens where the inner cells

are spiky, as well, - to he synonymic.

Chod

Selenastrum gracile

Reinsch

Sphaerellopsis gleocystiformis /D i 11/ Gerlof f, Cell size;

12 x 9 u together with cell-membrane; 20 x 18
the flagellum being 21 u long /Fig. 3, 17/.

Spondylomorum quarternarium E h r

Tetrnaedron minimum /A. Br./ Hansg

Tetnaednon muticum /A. Br./ Hans g

Tetraedrnon glabrum

/Raol1l/ Ah1l.et Tiff

Tetnasthum staurogenieforme /S c hoered / Lemmnm.

Lonophy

1

a

Clostenium acerosum

Conjugatophyceae

Eh x

CLostenium stnigosum B r & b .

Spirogyra sp.

Staunas thum paradoxum M e y e n

Bodo glebosus
Bodo mutabif{
Bodo puthinus
Bodo nepens

Bodo saltans

0§ Lagellata

S tein

5 K1 ebs
L emm.
K1 eb s.
Ehr
/Mo ro ff/ Lemnm

167. Cencobodo agifis

168.
169.

Cencobodo Longicauda /S te in/ Senn

Desmanella moniliformis K en t.
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170.
171.
172.
175
174.
175.
176.
177.
178;

Hexamitus inflatus D u j

Hexamitus pusillus K 1 e b s

Monas vulgarnis /C i en./ S enn
Oicomonas sociabifis K e n t
Tetnamitus pyriformis K1 ¢ b s
Thepomonas agif€is D u j.
Trhepomonas notans K 1 e b s
Thepomonas steinii K 1 e b s
Thigonomenas comphessa K 1 e b s

Rhisopoda

179.
180.
181 .
182.

Actinophnis sof E h r
Actinosphaenium echiconnii E h r .
Amoeba nadiosa D u j.

Ancefla vulgaris E h r

Tl -ada

183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
191 .
195.
196.
197.
198.
199.
200.
201 .
202.
203.
204
205.
206.
207.
208.

Aspidisca costata Cl. et L ach
Canhesium sp.

Chitodonella cucullfufus O.F. M1 1
Chifodonella uncinata E h r .
Chinetochilum mangarnitaceum P et r v
Coleps hintus N i t zs.

Colpidium cofpoda S t e i n
Cyclidium cithulus C ho n
Dileptus ansen. O, F. M U1 1
Euplotes charon S t e in

Glaucoma scintillans E h v
Haltenia grandinella E h r
HoLophrya nignicans 1L a u te r
Lionotus fascicota E h r
Loxophyllum hefus S to k

Metopus es C1 . et Lo c h .
Metopus contoatus L e v . 7
Oxytricha fallax S te in ?
Parnamaecium sp.

PLeunonema chassum D u j . 7
Plagyophylla nasuta S t e i n

Prorodon tennes E h r

Spirostomum ambiguum L h r

Stenton polymorphus E hr . - S tein
Stylonichia myti€us E h r . 7

Tachiosoma pellionefLla MUl 1. - S tein
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Fig.3. 1.Chodatella longiseta , 2.Chodatella ciliata
malus forma , 4.5.Scenedesmus anomalus , (.Scenedesmus anomalus var.
acaudatus , 7.Scenedesmus anomalus forma , 8.0scillatoria lauterbornii
9.11.14.15.Scenedesmus quadricauda var. setosus , 10.Scenedesmus nanus
12.Lagerheimia wratislavicnsis, . 13.Achronema articulatum

rum duplex f. setigera , 17.Spﬁaerellopsis pleocystiformis
tia ocellata var. maxima

, J.Scenedesmus ano-

’
s

, 16.Pediast-
, 18.Lamber-
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209. Urostyla sp.

210. Unrcnema maninum N u j

211. Vorticella campanula F h r

212, Vorticella convallania N o 1 a n d

Summary

The defence of our natural water supply belongs to our first-class tasks.
By increasing the sources of pollution, the ability of purification in our
waters decreases. That is meaning a problem, mainly in case of receivers
of a small and changing water output like the river Zagyva is. The change
in the degree of pollution engendered by the several and continuous waste-
-water intakes depends first of all on the water output of the river Zagy-
va. The major pollutions are caused by the seasonal waste-water disposals
of the supar-works. With chemical and biological investipgations we have
followed with attention the effect of the waste-water of the sugar-works
on the Zagyva and found a considerahle difference hetween the effects of
the waste-water waves of the two sugar-works, caused by the different
storing periods. We have reffered with a few representative examples to
the chemical and biological state of the river Zagyva.

We should like to express our thanks to senior member G. U h e r k o v i
for his professional advices, to chemist B. Ko n k o 1 y for his kind
support, and to biologist B. Er d e 1 i c s for his information about
the upper reaches of the river Zagyva.

Author’s adresst hydrobiologist Jozsef Hamar, Szolnok, Box 32 /Post/
Hungary.
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Table 2. Biological evaluation of the waste-water wave from the
sugar-works in Selyp
by
~ © -
S <5 |48 |4 g I8 5
pee o} ot ’ - - ©
e Bl Racl Bl LESC [ Re )t 2
gl‘\:l g‘u“ff D bL > QCJ ~ Bl bL N :,,.sé
~ o = ) «© O w s &9
o N2 S 0 [cID] N't: N..S ~ i: il B
o sq | Beilea SrER I ad Pk gl
=X gk FER|ER S e D 4%
E P A 5 . . .
32 & I~ “ - n © ‘
Microorganisms s [h |s.h|h |sh| hi|s.h|h |[s.h| h|s.h|h |s.h] h| s.h
Coccus 4 5120 572015 20| S 201 5 201 5 20
Streptococcus margari- .
taceus 4 3 112
Filamentous bac. 4 5-1201 311248 20| 5 2015 2015 20
Zoogloea ramigera 4 3 1213 12 1.3 12
Beggiatoa alba 4 3 12:1.5 2015 2015 20
Oscillatoria chlaybea ] 3 913 913 9
Euglena viridis 4 3 j12
Melosira varians 2 3 6
Synedra ulna ) 5110
Achnantes minutissima 2 3 6
Nitzschia palea 345 5 HB7,815% 17,5
Anthophysa vegetans 3,5 3. Hos01 3 10,8 5 o, 513 10,5
Bodo putrinus 4 1 413 12
odo saltans 3 1 3
Cercobodo longicauda 4 5 |20 5 20 {5 |20 5120 |5 20
Oicomonas sociabilis 4 3 B2-15 20 {5 20 15 |20 5120 18 20
Aspidisca costata 2 3 6
Glaucoma scintillans 35502} 335
T 171345125 jlool 16| 64 126 1102532 4225137 1141|37 141
S 2,0 4,0 4,0 3,9 3,85 3,8 3,8
Biological evaluation B n ) n n n n
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Table 3. Biological evaluation of the waste-water wave from the sugar-works
in Hatvan.
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Microorganisms s|his.hfh |{s.H his.h/h |s.} h p.h| h|s.hlh s.h|h | s.h
Coccus 4 3120 3912018 J12 3112
Filamentous bac. 4 3. 1121 3}312 |3 {12 3.]-12
Zoogloea ramigera 4 1 4
Sphaerotilus natans 4 1 4
Beggiatoa alba 4 312 3112
Thiovolum sp. 4 1 4111 4
Oscillatoria chlorina 35 1 |3.9 310,
Oscillatoria lauterbornii 4 1 4
Buglena proxima 2 y 2 3] 6] 1 2
Peranema trichophorum 3 1 3111 3
Cyclotella meneghiniana 2 N 2 . 213 6] 5 10]1 2
Melosira granulata 2 1 2 I 2
Synedra ulna 2 I 2 1 2 1 211 20 4 2
Navicula cryptocephala 2,5 3 1745 112,5
Nitzschia acicularis 2.9 47,8 112,515 425| 5[425( 5425 F%5
Nitzschia palea 3,9 3405[3 |405| 3]405]3 405 3405] 1B,5] H35|3 {05
Nitzschia sigmoidea 2,5 14245 3235 P35
Nitzschia tryblicnella i 2 i 6
Cymatopleura solea 2 1 2 1 2
Eudorina elegans 249 12,5 1p,5] 125
Pediastrum duplex 2 1 2
Richteriella botryoides 2 1 2 3 6| 3 6 5! 10|
Ankistrodesmus falcatus 2.1 2 1 2 3 643 6l 3 6}
Actinastrum hantzschii 2]--1 2 1 2 3 5] 10 5] 10
Scenedesmus acuminatus b e 2 1 21 2
Scenedesmus quadricauda 2] 1 2 1 2 1y 21 3 6 3 ¢
Cercibodo longicauda 4 1] 4
Monas vulgaris 3,5 13,5
OQicomonas sociabilis 4 3112 (3 ]12
Anthophysa vegetans 3.3 1 358
Bodo globosus -3 9 1] 3
Bodo putrinus 3 1} 3| 1} .3
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TISCIA /SZEGED/ 6, 1970-71

FROM THE LIFE OF THE CO-OPERATIVE

A Conference on the Subject
of Tisza-research

According to the decision of the Committee for Tisza-Research, on
April 6th, 1970 a research Conference was held. Its aim was to provide oppor-
tunity for the investigators functioning in the more remote areas of the country
to nresent the results of their researches and to discuss them, getting on with
coordinating the detailed tasks within the scones of topics of comnlex character.

At opening the session, Professor Imre H o r v 4 t h welcomed the nresent
members of the Co-operative and guests, giving the broad outlines of the results
achieved in the year before and giving a detailed information on the research
activity of the following period. Accordingly, the main purvose of 1971 is the
fact-finding biocoenological investigation and fixation of the area of power
basin II of the Tisza before the inundation area of largest extension in the
Tisza basin will have got to the watery prave. Another task is to study the
ecological factors of the fixed areas of biocoenoses indicating the effect of
inundation before #ts taking nlace, connected with measuring the bio-mass pro-
duction in some separate cases. He emphasized the importance of functioning of
the meteorological stations to be established in the vicinity of the fixed
areas for measuring the local climate.

The programme of the Cornference was as follows:

1/ Dondaszy, E.: Complex investipation of developing the fish
production.

2/ Andé , M.: Natural-geographic conditions of the Tisza-reaches
/power basin/ at Kisk&re.

3/ Uherkovich, G.: Sapro-hiological conditions of the Tisza and
their effect to be expected on river barrage II of the Tisza.

4/ Hamar, J.: Limnological investigation of the backwaters in the
neighbourhood of Tiszaflired.

5/ Bod f (o] g‘k‘b z ¥y, Gy.: Synecology of the marshland-coenoses of the
inundation area in the neighbourhood of Tiszaffired.

6/ Td t h, Mad r i a: Phytocoenoses of the.parts of the Maros in Hungary.

7/ G &4 1, D.: Rhizopod fauna of the Tisza.

8/ BAba, K. -Ferencz,Magdoln a: Animal populations of
the stone spurs of Tisza.

9/ Mar i 4n, M.: Ecological conditions of the sand martin /Riparia
niparia/ settlements at the Tisza bed.
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10/ L egany, A.: Ornithological observations in the inundation area
at Tiszaflired-Kiskdre.

11/ N eme s, I.: Experiments for introducing birds in the choice aspen
plantations in the inundation area of the Maros.

12/ Cs i zma 2z ia, Gy.: Mammalogical investigation in the area of
river barrage II of the Tisza.

Short abstracts of the lectures and

discussion

Dondszy, Ernd:

Complex investigation of develoning the fish production /1969-1974/, tasks
of the programme in connection with the Tisza research.

The Department for Scientific Research of the Ministry for Apriculture. and
Food Supply /M.E.M./ gave the Exnerimental Research Station for Fish-Breed-
ing /Szarvas/ a commission for nreparing a five-year research programme, on
August 18th 1969.

In the programme, the investigation of the fish fauna of the Tisza-
-reaches above the river barrage of the Tisza at Kiskdre obtained an impor-
tant role. It is a very considerable duty to design and prepare in the most
up-to-date way the formation and piscatorial exploitation of the fish fauna
in the ten thousand hectare power basin to be established after building the
river barrage.

The following preparatory works are to be performed until 1972:

1/ The composition of the fish fauna between Tiszal®k and Kisk&re, the ali-
mentary conditions of fish, the factors exerting an influence on their
essential conditions, among them the effect of water pollutions and the mi-
gratory circumstances of a number of marked fish placed into the Tisza

are to be measured.

2/ The establishments needed for developing the fish fauna in the arti-
ficial lake of ten-hectare surface are to be designed. Settlements for
young-fish breeding and rearing, fisherman’s settlements. Also a‘fésearch
basis functioning with a harmonized scope of tasks /is belonging to
these, for observing the conditions of the whole area, the development
of the fish fauna and for furnishing due informations on data important
for the coordinated settlements.

3/ In 1970 a committee is to be brought abhout for preparing an operative
design for arranging fishery in Tisza II. The committee is composed by
the fishery co-operatives and other interested institutions and by the
representatives of the Research Station for Fish-Breeding, having for
task to arrange fishing in Tisza II.
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4/ The operative connections hetween the organs interested in the research
work, e.g. the laboratory of the Management of Water Conservancy of the
Middle-Tisza-Region, the Tisza-Research Committee in Szolnok and possibly
other organs, as well, are to be arranged hy Project Collective 1 of the
research programme /Breeding Biology - Fishery Biology/.

Contributions to the discussion:

G 41, D.: The decrease of the stock of fish is, at least partly, a
consequence of the reduction of the number of spawning-grounds. The fish
spawns in the holes of inundation areas. If the developing young fish can-
not get back into the Tisza because of the water recedence, it sticks in
the hole and after its drying up it perishes. The problem could be solved
by establishing suitable connections between the Tisza and the holes.

Horvath, A.: After the Tisza being controlled, its stock of
fish has decreased very much. Earlier the fish used to spawn in the warm
riparian shallow water of rich vegetation. As a result of the water con
tralp?loWing'has‘become‘faéter, the water vegetation with flowers disappear-
ed. Then three kinds of possibilities have remained. If in the time of
spawnsng the 11sza does NOT redch tne water holes 1n the inundation area,
spawning fails to come about. If it reaches the holes but recedes compar-
‘atively fast, the fish spawns in the hole but the offspring sticks in
the hole and perishes. It is rendered possible by the water-level but
rarely that the required quantity of young fish could get into the Tisza
from the holes of the inundation areas. These holes are small and their
number countless. It seems therefore hardly solvable to bring about connec-
tions between them and the Tisza for promoting the spawning of fish. It
would be a better solution to set up such connections between the backwa-
ters and the Tisza. The stock of fish is, anyway, threatened by the industri-
al pollution of the Tisza, as well. He raises the question, what the clear-
ing helps against pollutions.

Hamar ,J. answering: According to a new order, the penalty
to be paid for pollution is progressive, it may reach the amount of more
million forints. As long as there are no suitahle purifying plants, the
factories are obliged to allot the amount of penalty for creating such
plants. To-day it is already disadvantageous from the point of view of
the factories to pay penalties instead of creating purifying plants. Nev-
ertheless, suitable purifying plants are still penerally missing. In the
neighbourhood of Szolnok, for instance, there isn’t any such plant func-
- tioning in a satisfactory way.

Sz itd, A.: The siltation of the Tisza-bed is similarly unfavour-
able for the natural increase of fish. For instance, the multiplication
of sturgon is influenced very unfavourably by that.Nonetheless, the purifi-
cation of rough nollution may be solved.

‘Andé, Mihaly:
Natural-geographic conditions of the Tisza-reaches /power basin/ at Kiskdre

Any up-to-date agricultural production is characterized by its being
more and more industrialized. The same holds true also in respect of the
economy of water-supplies in connection with agriculture. It cannot be con-
sidered as a merely technical activity, heing rather an intervention into
the water balance of nature and an organic part of the industrial and bio-
logical process of agricultural production. The aim of irrigation, inland
drainage, complex arrangement of river-basins is equally, to maintain op-
timum water conditions for the plant cultures by applying jointly the tech-
nical, biological, agrotechnical instruments. For increasing the agricul-
tural output, we need the proportional contribution of the areas, as well,
where the major improvement of the conditions of production can only be
solved by the artificial supply of the missing precipitation.

The middle Tisza-basin and its environment is one of the areas where
in the years rich in precipitation and in the humid ages inland water-damages
are caused by the abundance in water; in the average of many years, however,
the greater lag of crop is caused by the scarcity of water /drought/.
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As to the yearly development of the relation hetween evaporation and pre-
cipitation, we have to face a mepative water-bhalance in the mentioned area.
On- the basis of values of several years, there apnéars about 15n-160 mm
yearly scarcity of water. In the average of forty years, in the middle part
of the Great Hungarian Plain, the annual precipitation is not more than

300 mm in the growth season. The index of claimed irrigation, that is a
quotient of the possible evaporation and of the real mean annual precipi-
tation, is here the highest one as compared to other regions of the country
/about seven million cadastral yokes/. The artificial supnly of the micsing
Precipitatlon In tne miaale part or Che Plain is justfied by this fact, as
well. We have anyway to provide for water for a major territorial extension
of the irrigation. Tt is important that the water supply for irrigating
large areas is available in territories, as well, where the water require-
ment is even to-day not met by the balance of the need of water and natural
water output.

The problem of water supply for irrigating the middle areca of the Plain
is to be solved by the barrage in the Tisza at Kiskére and its water-basin.
The building of the river barrage at Kiskire is a complex establishment of
water supplies that is an organic part even of the national blueprint of wa
‘er management /Tisza-canalization/. Its primary destination is to reduce
the water famine that is increasing in the Tisza-basin limiting the develop-
ment of agriculture, simultaneously, to develop the industry and to meet the
water requirement of the settlements along the Tisza.

Contributions to the discussion:
Mar idn, M. is inquiring for the galery-woods being cleared.

Horvath, A. is asking if the danger of inundation is ceased as a
result of river barrages.

Andd , M. answering: The water-basin does not cause any rise in the
underground water-level, nor any water-fluctuation: the Tisza becomes a river
of canal-character. Instead of deforestations there are rather to be expected
afforestations, planting of lines of trees against wind.

Uherkovich, Gadbor:

Sapro-biological conditions of the Tisza and their effect to be expected on
river barrage II of the Tisza

The Tisza gets to the tarritory of our countrv in o-g8-mesosaprohic

average condition. The first maior nonulation is induced by the Bodrog /cellulose
factory at Hencovce/. The next nrohlematical noints are the mouth of the Sajé
/Bz8rény and the industrial area in Borsod/ and the loading by the industrial
works at Tiszapalkonya-Szederkény. The third nlace like these is the joint load
of the Zapyva and of the industrial establishments in Szolnok. The fourth nlace
of major loading is Szeged where, in addition on the pollution of the hydrocar-
bon-field, sapnrohity is increased first of all hy the higher number of the re-
sident inhabitants. /The town sewage-waters are, after the synthetic detergenss
coming into general use and the households being generally chemicalized, no more
so '"innocent" ones as before. Similarly, after increasing the chemicalization of
agriculture, the sanrobic character of the drainape from such an area has changed,
as well/.

At the greater loading points mentioned, the total saprohiological picture
is temporarily shifting towards the a-mesosanrobic domain. In the intermediary
reaches, owing to the suitable activity of self-purification of the river, the
g-mesosaprobic state is again re-estahlished.

The 400 million cubic meter water-hasin of the Tisza I harrage that
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is to be made will generally be sunnlied with B-mesosanrobic water /water-

quality class 1]/ by the river, Nevertheless, therc wi-1 occur some diffi-
culties as to the water quality that are to he reckoned with, from the be-
ginning.

One group of the difficulties - to he discussed in details - is a re-
sult of that the limnological develonment of the nollutions touching the bar-
rage immediately /Sajd, Tiszanalkonya-Szederkény/ will differ from the present
ones pouring into a non-imnounded reach. :

Another group of the difficulties - to be discussed as well in details -
will exist only for a transitional one-two years long period, owinp to the
fact of inundation of the flood area.

A third group of the difficulties will be derived from the fact that
the water-basin will be in many places of shallow enough water.

Contributions to the discussion:

Hamar, J.: asks if the locality of the major polluting effects
remains, and if the water-basin is to be expected to be stable.

Zsolt, J.o: establishes that the problems of water pollution have
a world-wide interest; the Tisza-investigators had to draw the attention of
those competent to deal with them to take these problems more into considera-
tion.

Vetréd, J.:is mentioning that there are still a lot of problems as
to the defence against the pesticides and detergents that are noxious to our
health. The Station of Public Hygiene and Epidemics /KOJAL/ offers aid, resp.
co-operation, mainly in bacteriological respect, to the Tisza-investigators,
especially in harmonizing their future plans.

Bodrogkdzy, Gy.:is suggesting that the results achieyed so far
by the "KBJAL" in connection with the Tisza-research should be published in
the Tiscia. He is asking how much time is necessary after a major pollution for
re-establishing the state of blance.

Uherkovich, G., answering: The collaboration in the affairs
of water protection ought to be organized in the same way as in_Szolnok. In
case of the Tisza barrage, the alga-coating of the macrovegetation plays a
great part in the self-purification. The effect of the pollution-wave is
from time to time the result of time and distance /0.5-5 days/.

Hamar, J.:

Limnological investigation of the backwaters in the neighbourhood of Tisza-
ftited

Of the backwaters of middle reaches of the Tisza the different degrees
of siltation are characteristic. The siltation of backwaters is influenced by
the inundation of the Tisza, by the water vepetation perished in the back-
waters, as well, as by the fact that most of them have some independent water
areas. Their water is chemically nure, dominated by Ca, Mg, and HCO, ions.
There is but a small difference hetween the chemical comnositions o§ the inner
/mostly shallow open-water/ regions and the rinarian narts of the hackwaters.
Mainly the values of pH and free CO, differ. On the free water surfaces the
species characteristic of open watefs live /Ceratium, Penidinium, etc./ Of
the alga association the low snecies number and hipgh individual number is
characteristic /Summer data/. There is a comnlete chanpe in the alpological
picture in the parts of the backwaters grown in hy a floating and submerging
water vegetation: Nymphoidetum peftatae /A1 1 o r g e, 1922/, Thapetum na-
tansis /MU 11ler - Gizs 1960/, Nymphaeetum albo-Luteae /N o v ins z -
k i 1928/. Here predominate Conjugatae and Euglenophytes, and the high
species number and low individual number is characteristic of the
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algadssociation. The algological picture is highly similar to that of marsh-
lands. A similar result was obtained by J. M e gy e T i at investigating the
mesozooplankton.

In the riverside reeds /Scinpeto-Phragmitetum schoenoplectosum /Sod
1928/ there predominate the perphyte algae, first of all the diatoms.

From amonp the rare algae there are worth mentioning: Sunirelfa ovata
var. pinpnata /W. S m. /, Synedra arcuatus var. subrecta C 1 e ve A.,
Synedra paracitica /W. S m ./, Navicula cuspidata var. hankae f. craticula-
nis S k v., found in the so-called long reach /"Hosszu b&ge" /.

Contributions to the discussion:

Bodrogkdzy, Gy. is considering the above address as a good example
of that important questions can he met by a reply only after investigating
the water biocoenoses not separately. ‘

Uherkovich, G. is holding as decisive to repeat the investigations.
The separation of the main types on the basis of the macrovegetation allows
of getting on with dividing the sub-types of microvegetation.

V8r8s, L. is taking for necessarily to draw also the groups Cladocera
and Copepoda into the investigation.

Hamar, J., answering: He is proposing the further systematic continuation
of investigations /in Winter, as well/. :

Bodrogkodzy, Gy.:
Synecology of the marshland-coenoses of the inundation area in the neigh-
bourhood of Tiszafiired.

One of the largest and, at the same time, nicest part of the inundation
areas along the Tisza is that at Tiszaflired. Its variegated vegetation condi-
tions are brought about first of all by the level differences of the inundation
area. The rich long reed-grass vegetation of the backwaters of different ages
was reported by me in one of the Tiscia volumes.

Zone of the marshlands following the Magnocar{cion. The composition of
its vegetation is determined by the hydrographical conditions of the inundation
area. And that depends, on the other hand, first of all on the flood-waves of
the living water in the Tisza, of their frequency and degree. It can be ex-
plained by that that the frontier of the single vegetation zones - mainly in
the relation of Magnocaricion and Agnrostion - often changes.

anditiqn of coenoses. The marshland investipated may form even more associa-
tions within the Agrostion federation. The most frequent one is, anyway, here
too - as anywhere else along the Tisza - AlLopecunretum pratensis. Its differen-
tiation within the association is determined by the neculiar soil and hydro-
graphic factors. Their composition has shown a considerahle change even in the
course of the investigations carried out for more years.

In the years when the marshlands get inundation water repeatedly in more
waves /the most frequently in February, April, and possibly August/, larger fields
with stagnant-water become permanent in the inundation areas and the expressedly
hygrophilic species predominate and form facies. In these years, the larger ex-
tension is achieved by ALopecutetum pratensis caricetosum.ghacilis. Its facies
are: Typha Latifolia, Gratiola officinalis. The meadow foxtail /AlLopecurus sp./
is driven back by these in a high degree. In the years forming a more humid pero
riod when the inundation area gets under water usually only in March or April
once or possibly on two occasions, and the flood quickly passes,Alopecurus phra-
tensis again becomes dominant. Some species of great ecological adaptability
- as differential species - are similarly distributed and the subassociation
ALopecuretfum pratensis poetosum angustifoliae becomes dominant, together with
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the species Symphytum officinale, Tragopogon orientale,Trnifolium hybridum,
as well as Gentiana pneumonanthe, by threads.

The marshlands along the Tisza are rather poor in species in the
vicinity of Tiszafiired, as well. That may be explained mainly by the yearly
repeated silting up and, as a result of that, by the unfavourable soil-ecolo-
gical effect of the young pouring soil.

Contributions to the discussion:

Andé, M. is asking if the zonality of plant associations as a re-
sult of the growing distance from the Tisza can be demonstrated: and what
kind of change is caused by the pouring becoming soil.

Bodrogkdzy, Gy., answering: There cannot be observed any change
as we depart from the Tisza. As the soil formation makes a progress, the asso-
ciations become richer in species.

Tdth, Mdria:

Phytocoenoses of the inundation area of the Maros

Period of the investigation: 1964-1966 /part in Hungary/, 1969 /part
in Rumania: Nagylak-Lipova/.

The breadths of bed and inundation area are changing but showing a
zonal picture on the basis of the surface, soil and agricultural conditions.
That is reflected by the plant associations, as well.

I. Bed-associations /periodical, changing ones/.
II. Associations in the inundation area:

1. Associations with grass included:
Alopecaretum pratensis hung.
Cynodonti-Poétum angustifoliae
Astrnagalo-Festucetum sulcatae danubiale

2. Plough-lands, orchards:

Consolido ernientali-Stachyetum annuae
Echinochfoo-Setarnietum
Digitanio-Pontulacetum

3. Gallery-forests: Salicetum albae-fragilfis
Fraxino pannondicae-ULmetum

IT1I. Holes in the inundation area:
Scinpo-Phragmitetum
Polygono-Bolboschoenetum
BoLboschoenetum manttimi comtinentale

IV. Dams:
1. Lower, wet part: Alopecuretum pratensis hung.
2. Middle, drier parts:

Cynodonti-Podtum angustifoliae
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Astragato-Festucetum sulcatae dammhiale
Anrhenatherne tum elationis /derivative tyvpe on the Northern side/
3. Dam crown: Sclenochldio-Polygone tum
Lolio-Plantaginetun majonis
Reporting on the most characteristic associations, with special regarvd

to the regularities of the appearance of montan elements.

Contributions to the discussion:

Bodrogkdzy Gy., is asking il the performed soil researches
concerning the Polygono-Bolboscheenetum associations. -

I’herkovich, G. has noticed that the role of the Maros in the
species distribution is increased hecause it is a faster river.

A ndé, M. has asked if the percentage of the Mediterranean species
is higher along the Maros.

T 6 t h, Miria, answering, lets known that she had not performed any
soil research and has no exact data about the participation of the Mediterra-
nean species.

G 41, Diniel;

Rhizopod fauna of the Tisza reaches in Hungary and of the mouth part of its
tributaries

I have collected for the last ten years from the different parts of
the Tisza and from the mouth parts of its tributaries 827 plankton, silt,
and scrape samples for ascertening how the Rhizopod fauna of the Tisza
changes at different places and different dates and how that change is in-
fluenced by the tributaries.

The most important results are as follows;

1/ There came to light from the Tisza and its tributaries 69
Rhizopod taxons.

2/ In the planktons Rotatoria and Entomostraca species predominated.

3/ Rhizopoda can be found in the Tisza and its tributaries but with
a low number of species and single organisms, the most wide-spread species
being; Axcelfa notunda var. aplanata D e f 1., Centropyxis aculeata
S t e in, and Cyphoderia margaritacea E h r b g.

4/ The mouth part of the tributaries is generally poorer in species
number, but mostly much richer in the number of single organisms, than the
Tisza reaches at the mouth of the tributary. .

5/ The tributaries do not exert any well-demonstrable influence on
the Rhizopod fauna of the Tisza concerning either the number of species or
that of single organisms.

6/ From among the species found, only Vahfkampfia debildis J o 1 1 o s
is a really river-water species, the others are comsopolite, still-water
species of mosses and Sphagnumdwellens.

7/ From the Tisza and tributaries 1 have described a new species:
Euglypha tisciae G & 1 .
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Contributions to the discussion:

G4 1, D.: Abouth the Rhizopod fauna of the Tisza.
Horvath, A, is establishing that, on the basis of the lecture, there
manifest themselves remarkable differences between the fauna of the Tisza

and that of its tributaries. It would be most desirable to establish the
cause of differences. ' '

Andd, M. is asking if it is a connection between the faunas of the Krasz-
na and the marshland at Ecsed.

Kis s, K. is mentioning that in June the Euri{glypha tisciae was found in
the Eastern Main Canal, as well.

Maridn, M. is asking if a somewhat more exact quantitative sample collec-
tion than that reported on could technically be performed.

Sz eme s, G. is mentioning that the Rhizopod fauna is very important also
for qualifying the waters, its investigation being, therefore, absolutely
necessary. He is pleased to see the development of the complex character of
the Tisza research. He is deeming desirable to develop the complex character
of researches and omit any self-centredness in the future, too. The natural
history is to be investigated as depending on the water-level, as well. He

is congratulating the Co-operative of Tisza Investigation on its results
achieved so far.

G a1, D., answering, establishes that it is definitely shown by his inves-
tigations that some Rhizopod species do occur only in the tributaries and in
the Tisza they can only be seen in the vicinity of the mouth of tributaries.
He has studied also the ecology of the single species but his data relating
to the subject are not sufficient, as yet, for demonstrating the cause of
differences. He has found some differences also between the fauna of the
single tributaries. For discovering the possible connections, it is also necg-
‘essary to investigate the adjacent backwaters and marshlands. At his quanti-

tative investigations he cannot apply larger samnle-volumes because of the
plankton-net being filled.

B4ba, Koivoly - Fer en c z, Magdolna:
Investigations on the riverside stones of the Tisza

The authors were investigating the dependence of construction and lo-

calization of the animal coenoses settled on the riverside stones of the riv-

er Tisza upon the drift speed /July-August, 1969/. The collections of coeno-
logical character were carried out in depths of 10-30 and 50-120 cm, taking
into consideration the flow conditions. Our analysed material was deriving
from the opposite riversides of the Tisza-reaches of Kisk&re, Ohaldsz,
Tiszadrvény at the Middle-Tisza and Vdsdrosnamény at the Upper-Tisza. The
collecting stations were compared with one another on the basis of numbers
of the species-dominance-constancy, by applying Ramsey’s formula. The results
were checked by means of significance reckoning.
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Our establishments are: the majority of the 27 species found in the
collecting stations of the Middle- and Upper-Tisza have been: Mollusca,
Ephemencptena, Tuichoptena species. The leading species of the synusia at
the Middle-Tisza have been: Lithoglyphus naticoides, Dredissena poelymonpha,
Heptagenia subphunea, H. {Lava, H. Lateralis, Hydropsiche angustipennis,

H. énstabifis, Cheumatopsiche Cepidal and at the Upper-Tisza: Caenis Lactea
and Polycentropus fLavomaculatus. Between the coenoses living in the shallow-
er and deeper waters, as well as those of the Middle- and the Upper-Tisza
there is no identity of species /B 4 b a’ s nublication, 1968/. The synusia
found in both water levels vertically differ in species-composition and
structure, according to the drift spcdd At the riverside sectors of stronger
drift, in addition to the constant Heptagan(a’AuEphunea and some of the enu-
merated Trichoptera species, there appear the Thaodoxus transversalis, Ecdyo-
nurus venosus, Caenis machura species. The losing speed is shown by the appear-
ance of the Heptagenia flava, H. fateralis and mullusks as constant species
besides the Tradiptochera snmecies, as well as that of Caenis Lactea. The losing
speed leads to an increase of the number of species of high characteristic
and that of the total number of single organisms. The synusia in the shal-1o-
wer water at the Middle-Tisza may be contracted into the socion-catcpory .
Heptagenia Latenalis - Hydnopsiche angustipennis.

Contributions to the discussion:

Mo czdr, L. is suggesting to get on with collecting the data and
to develop the collections more broadly in time. Tn his opinion, a proper
picture of the animal kingdom can only be obtained hy systematic collections
prolonged to every season. The dynamics of biocoenoses could be investigated
in this way, on a pragmatic basis.

Horvath,A. is considering the investigations as promising to be
successful. Anyway, there were so far foumd in the sinple collecting stations
but few single organisms and for a reliable coenological statistics there
would be needed several data. He is enumerating some species that - as he
knows it from experience - are frequent on the stone dams and were not men-
tioned in the address. He is asking if they were really missing in the area
investigated. He is perticularly wanting the occurrence of Gammaridae.

V8r&s, L. has noticed the absence of Grammarnidae, as well. The
samples may have been collected possibly in such a way that the Gammanidae
were omitted.

B 4b a, K., answering: The deficiencies mentioned may indicate the
pollutions carried by the flood in the Tisza. In the time of investipation
they did not find a number of species that had heen demonstrated there he-
fore. For deciding this problem it is necessary to nerform further investi-
gations. In case of these investigations, he suggests, too, to measure the
drift speed of the river.

Maridadn, Mikl1ds

Econological conditions of the sand martin /Riparia niparia L./ settlements

at the Tisza bed

The author outlines his investigations concerning the sand martin
continued by him for six years as the first detailed investigations in that
direction in Hungary. Moving on from the mouth of the Tisza towards the
river-head, he has carried out so far in 600 river km the quantitativ re-

cording and survey of the colonies. e wants to clarify the dynamics of
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porulation chanpes in the way of ringing that is heing nerformed more easily
than exnected before. Last vear he bepan to investipgate some colonies etholo-
gically, as well.

Picking out a detail from the results of his ecolopical investipations,
he is demonstrating in which wav the formation of the colonies, resp. of the
hﬂtch}np holes within them, is influenced by edafical factors.

In the Tisza hed a precondition of the formation of colonies is a
steep river wall without any vegetation. In about 90 per cent of riversides
like that the sand martins settle down.

The direction of the site of river walls as compared to the four
quaters of the world, in contradistinction to the experiences in case of bird
species building their nests in hollows in a trec, does not exert any influence

on the settlement of sand martins. The structure of colonies is other one
in sandy or loess clay walls than in loess walls.

After digging out and surveying the settlements in details, it can be
established that the ducts of the nesting hollows decline from the plane of
the front wall, obviously and in the overwhelming majority of cases, in the
same angle /65-80 degrees/.

The almost thoroughly staight course of the ducts is similarly strik-

ing. Both latter phenomena are explained by the investigator with the pe-
culiarities of the organism of birds, resp. with the technique of hollow-dipg-

ing.
Contributions to the discussion:

Keve, A.: In the Tisza-research also an intensive investigation
of the avifauna is necessary. That is verified also by the lecture deliver-
ed. Although the sand martin does not live in water, owing to its habit of
life and the choice of its hatching site it cannot be separated from the
natural history of the Tisza. He considers necessary to get on with inves-
tigating that topic and is suggesting to extend the bird-ringing observa-
tions in as wide limits as possible.

Nemes, 1. is asking, what percentage of the hatching hollows are
occupied, what percentage of brood perish,during hatching resp. in what per-
centage of cases new hatchings take place.

Maridn, M. is answering that about fifty per cent of the hatching

hollows are dwelt bhut he has not enough data for establishing the percentage
of perished birds.

L egadany, Andras:
Ornithological ohservations in the inundation area at Tiszaflired-Kiskdre
Because of the work of man transforming the nature the interesting

fauna and flora of several territories perish. Our task is recording as

much as possible of the natural history of these territories still before
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these changes will have taken place. The territory demarkated by the line of
Tiszafiired-Abddszaldk-Kisk8re-Poroszld belongs to this category. My aim was
to investigate the avifauna. Therefore, I have made recordings according to
biotopes - inundation woods, willow-plantatiens, inland aspen-plantations, choice
poplar-plantations, acacia groves, ash-woods, meadows and pastures - by means
of which I have endeavoured to clarify the quantitative and qualitative rela-
tions of the fauna and, of course, even more for obtaining significant results.
1 have established that the area is composed of the mosaics, mosaic com=-
plexes of the biotopes. The dominance of xerophilic elements, is characteristic,
as opposed to the hydrophilic species. The area, being a woodland, is prosperous
to the arbicolic species, although the birds hatching in the tree-trunk and
shrub stratum are represented, as well, in a considerable percentage.
It is necessary to analyse in details the role of avifauna for clearing
up - after investigating the quality of the food used up and reckoning the

weight dominance - the very important role played by the birds in maintaining
the biological eauilibrium and in the biological nrotection of woods and
of the adjacent agrarian areas.

Contributions to the discussion:

Beretzk, P.: The coincidence of the crow and heron colonies is here a

consequence of the pressure of necessity that is to be explained with the lack
of nesting places.

Maridn, M. is interested in quantitative data. He is asking if the rooks
in the number observed by the speaker can be considered as useful or noxious
in the investigated area.

Legany, A, answering: He did not go into the details of more exact quanti-
tative conditions, for lack of time. He is considering the rooks in the area of
his investigations as agriculturally noxious in their present number.

Neme s, Istvan:

Experiments for introducing birds in the choice aspen plantations in the inum-
datioh.drea of the Maros

I have carried out my experiments in two biotopes from 1967 until 1969.
The age of trees in both biotopes is 13 - 14 years.

Biotope I: An area surrounded by a Summer dam providing a safe protection
even against major inundation of the Maros. It has a stand of tree species that
are of second quality from the point of view of forestry, weak and badly develop-
.ed. The extent of wood area is 1 x 1 km.

Biotope IT: Generally inundated area. An excellently developed, dense,
narrow tape-wood, with thin insect population on the ground level.

' My experiments have been carried out with standard holes made of wood and
asbestos slate /types A,B,C,D/.

In the course of my exneriments so far six bird snecies settled down: Parus
majon L., Parus caenufeus L., Passern montanus /L/, Junx torquifla L., Sturnus
vufganis L., Phonicunus phoenicurus /L./.
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The most important influencing factor of the bird establishments is
the river Maros.

In the first year of my investigations the inundation area of the
Maros, except biotope 1, was covered with a very high flood, until the end
of May. Then I observed here the establishment of highest nroportion, in resn-
ect both of the number of species and that of sinple hirds. Anyway, also the
successful nesting was disturbed the most, just in that time, by the struggie
for hollows and by Mustela n.nivalis. In the following years the adjacent area
was not inundated by the Maros therefore, owing to the more and more enriched
insect population, the number of nesting species decreased, as well.

Biotope TT, except Junx torquiffa/L./ and Phoenicurus phoenicurus /L./,
has similarly proved to be suitable for bird establishment.

Contributions to the discussion:

Cs i zmazia, Gy. is asking if the author has observed any harm by
mammals and bat-establishment in the artificial holes.

Bodrogkozy, Gy. is asking if the occupation of the holes by
sparrows could be prevented by making hole-apertures of smaller diameter.

Neme s, I., answering: He has observed neither any dammage by mammals
nor the establishment of bats. In the area investipgated by him there are not
living any mammals /e.g.,red squirrels/ that were harmful from this point of
view. We have to promote the rapid breeding of useful birds by means of arti-
ficial holes. He is admitting, to be sure, that the occupation of holes by
sparrows makes difficulties.

Csizmazia, Gydrgy:

Mammalogical investipation in the area of river harrape of the Tisza

The investigations were carried out in the area ot Pusztataksony, Kis-
kére /1962/, in the inundation area of Kisk&re, Sarud /1965/, in that of
Abddszaldk and Poroszld /1968/, as well as in the vicinity of Tiszafilred /1969/.

In the course of comparing the data of trappings to the hydrographical
conditions it turned out that the life of mammals living in the inundation
area and the repeneration starting from the back areas are decisively intluenc-
ed by the heipht and duration of inundation waves. B a ue r /1956/ and
Festetics /1959/ described the fluctuation of the population of 6-7
years old small mammals in case of "population minimum" if connected with
a great inundation wave. In that case, the regeneration of mammals in the
inundation area takes only place in the following year /1962/. After inunda-
tion waves of average size in the inundation area between Kisk8re and Tisza-
ftired, at the end of July, - in the course of migration - the mammalian fauna
showed a complete picture again.

During the collections, observations there lived 25 mammalian species
in the area.
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Hydrobiontic pgroup: Lutra Lutra, Ondatra zibelhica, Neomys fodiens.

Hydrophilic group: Sus scrofa, Talpa eurpaca, Sorex araneus, Sokex

minutus, Crociduna Leucodon, Micthomys minutus, Rattus norvegicus.

Hydrograde group: Vulpes vulpes, Mustefa nivalia, Mustela exrminea,
Mustela putorius Mantes foina, Capreolus capreolus, Lepus eunopaeus, Apodemus
agrarius, Apodemus sylvaticus, Apodemus flavicollis, Mus musculus, Microtus
arvalis, Endnaceus eurnopaeus.

Xerophilic group: Citellus citellus, Spalax Leucodon.

After the barrage being finished, only the existence of mammalian species
belonging to the Hydrobiontic group is puaranted, and even we may reckon with
their rapid breeding.

At the building operations in progress at present, a great number of
fossil mammal finds have been found but a part of them gets lost.

While so far the-life of animals living in the area has been influenced
the most decisively by the inundation waves, at present the human work /wood-
felling and cutting, soil-work, etc./ results similarly in a strong transfor-
mation of the mammalian fauna /transmigration of the deer, hare removal of
the ondatra settlements to other places, increase of the number of otters,
etc. /.

At present, quantitative and qualitative picture of the mammalian fauna
of the area is changing from year to year and this process will last until the
storing lake will have been completely filled up.

Contributions to the discussion:

Uherkovich, A, is sugpgesting to take into consideration the
weather at setting the traps in their places.

Horvath, A. is thinking that at evaluating the results of trappings
we need some care. The mammal may not have fallen into a trap, only because it
did not go to that place or had found the required food somewher else. In casts,
the author himself found some species that he had not entrapped..The shrew-hunt-
ing by a tree with tinder fungus might have been more successful because the
shrews had come to eat the insects living in the fungus. It is no sufficient
eVidence of the perdition of mammals in the inundation areca that the traps placed
to the riverside had remained emnty. They may have escaned swimming and got the
bank somewhere else.. An animal making its escane from a sudden inundation is
strongly under the influence of the instinct of flipht; it is questionable
whether or not it eats on that occasion.

G 41, D. is thinking that investigating the effect of inundation we
ought to study, apart from the fate of the single species, also «that of the
populations.

BAba, K. is raising the idea of labelling the small mammals.

Mar i dn, M. is mentioning his exnerience that the small mammals are
not induced to a quick escape by a slow increase of water level; on that occasion
there could be obtained proper data by trapping. He is asking the speaker if he
trapped Spafax hungaricus in the area at Kiskdre.
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Cs bozma 2 i a, Gy, is answering that the result of trapping has
not been influenced by weather in a decisive way. Feed can be observed even
escaping. He is dealing with the plan of labelling the small mammals. As to
Spalax hungandicus, he could ohserve only its characteristic canal.,

during

Horvd t h, I.: Chairman’s concluding words:

He is considering the Conference as a successful recording of their
work, as to the number of participants and speakers, the intensive contributions
and their content. He is asking to continue the enthusiastic work. They are going
to discuss the plans of work in the meeting of the Committee for Tisza-Research
before long, and forward the requests about the possible changes to the members.
Moreover, he is asking to concentrate the investigations of that vear are planned
for the end of July in the sector of the Tisza Il barrage. For the Committee
for Tisza-Research a motor-boat is being made and is expected to he finished
for that date. He is asking the researchers to use as exact methods as possible
and to apply generally accepted methods in their fields of research.




