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Abstract

Author presents data to the knowledge on the lepidoptera fauna at Bodrgzug, collected at the
Bodrog delta in the Summer aspects. For the evaluation, as a base for comparison, a review is given
in respect to the more important dominance values of two light-traps alongside the Tisza river, and a
list is presented of the collected 108 species, their classification according to foster-plant types, as
well as a picture of the Hypenodes orientalis STAUDINGER.

Bodrogzug is one of the most beautiful and most manifold parts of the Tokaj
Environment Protection Area, the state of which is inordinately influenced by the
frequently changing water output of the Tisza and Bodrog rivers. The area’s explo-
ration in respect to its flora and fauna is still in progress nowadays. With his data of
collections and observations, author wishes to contribute to one of the partial objec-
tives of this collective work; to the knowledge on the lepidoptera fauna at Bodrogzug.

It is well known that several years’ continuous work is necessitated for the
complete exploration of an area’s lepidoptera fauna, which is firstly performed with
the help of lighttraps and other complementary collections. Since there were no
possibilities for this, only occasional collections and a total of seventeen studies were
performed between the period June 19 and August 28, 1983. With the help of H. lamp
functioning with generator, during the course of the collections performed with
hand-net, 733 individuals of 108 species were collected and one further species was
observed only. For the relative surveying of the mass ratios every individual which
flew on the cloth on the effect of light and those which could be caught at day-time,
resp., were collected.

Evaluation could not be prepared regarding classification according to aspects,
as well as seasonal changes because the number of collections were few and could
not at all be considered as continuous. The seventeen days were only 8% of the
vegetation period, thus these could only be mentioned as sampling from the associa-
tions of the Summer and late Summer aspects.

Vegetation
The Bodrogzug, together with the Szatmar—Beregi-plain and the Rétkoz,

belongs to the Northern—Lowland district of the Lowlands floristic region. The
continental elements are still retraceable amidst the remnant vegetation of the sand
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SAROSPATAK

patches (Erysimum diffusum, Helichrysum arenarium, Gypsophila paniculata, etc.).
Cirkumpolar heath-fern, buck-bean, featherfoil (Hottonia palustris) and Eurasian
cicuta (Cicuta virosa) can be found at the diminished marsh-remains. Willow gallery
forests are found contiguously at the Tisza flood-plain and in reduced or eradicated
form along the Bodrog. The tree stand is made up of silver willow, brittle willow
with many black and trembling poplars, and common alder at places. Sweet-grass
(Glyceria maxima) and bulrush (Typha latifolia) grow in relatively scant reeds.
Dewberry is abundant at the shrub stratum. Furthermore, great patches of common
nettle are found diversified with rice-grass.

Study results

On the basis of the data obtained at Bodrogzug, South from Bodrogkeresztur
and Timdr, at seventeen sites (from flood-plain to tide land plant community types
found at the described area) with the help of lamplight and day-time catches by net,
the classification according to foster-plant types developed as follows: 49 (45.3%)
from species living on soft-stalked and water-plants, 25 (24%) from species feeding
on willow and poplar leaves, 7 species (6.4%) from animals living on high dry stalks,
5 species (4.6%) from those living on shrubs, 3 (2.7%) from species consuming leaf-
litter and 2 (1.8%) from those feeding on pine elements. The foster-plant of further
two species is unknown in science; and one of each had been caught (Pyrgus armori-
canus OBTH and Hypenodes orientalis STAUDINGER, det. RONKAY L.).

Studies on the composition of the collected data displayed mountain-effect.
The highlands near the Bodrog, the regions of which give surprises for lepidopterology
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even today, show their effect both in the flora and in the lepidoptera fauna, and even at
other areas. Regarding the Cichorium, the Leontodon, the Frangula and Alnus,
furthermore the Sambucus and Galeopsis as well as the Lamium and Ballota, Thymus
serpyllum, the Astragalus and Colutea foster-plants, these are not at all typical
flood-plain plants, and do not occur regularly at the Lowlands either; just as the
Cucullia umbratica L., Angerona prunaria L., Perizoma alchemillata L., Celastrina
argiolus L. and the Cupido minimus FUESSL. are not of flood-plain origin either.
It is noteworthy that during the first days of August such a mass swarm of the Macu-
linea arion L. was detectable, that some individuals even roved in the streets of the
city Tokaj. The situation of the Sphinx pinastri L. and the Dendrolimus pini L. is
also unambiguous, since there are no pines at Bodrogzug.

Fig. 2 Hypenodes orientalis STAUDINGER, Bodrogzug 1983. 08, 03. leg. S. T. KovAcs det. L.
Ronkay

The collection reflects the main phytological characteristics of the studied area
and its environs well. The species living on willow and poplar leaves form the stock
of the fauna, and these are less endangered by floods. The species living on soft-
stalked plants and at the herb stratum (grouping here those living on the roots of
one year old plants as well as in rhisomes, too) mostly die out from the flood-plain at
the time of greater inundations, then get to the flood-plain by way of regular resett-
lement, meaning at the same time that they find a living place necessary for their
maintenance beyond the dams as well. Those species of the flood-plain are in advan-
tageous position which experience the inundation in the imago stage. There was only
one flood in 1983, as the consequence of which the number of animals living on
soft-stalked plants and various grass types was rather high (59.7%).

Studying the mass ratios of the collection, the following sequence could be
determined:

In the list the data of points 5. and 6. are striking. Because of their amount, their
hazardous character at this area is out of the question. The phenomenon could
rather be explained by the fact that the plants fond of warmth moved down from
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the nearby warm hills to the warmer areas at the dams, and with them also certain
lepidoptera species. This is probably the cause for the higher incidence of the Lisandra
thersites cant., too. The data of 10—10 dominant species from the collection of two
light-traps alongside the Tisza river may serve for demonstrating how the lepidoptera
fauna of the flood-plain is influenced by the animals living at the areas on the protec-
ted side.

Mirtély (1971: 154 species, 1382 individuals)

Kaortvélyes (1979: 134 species, 1300 individuals)

On the basis of these data both communities could correspond to a not water-
side, but lowland-stock, since the species bound to (fond of?) the flood-plain or to
water fell into the trap in a much smaller number, e.g.: one individual of the Gastro-
pacha populifolia appeared at Martély and fifteen at Kortvélyes, and such example
could also be experienced in other cases.

In any case, the flood-plain stock is made picturesque and at the same time more
ordinary by the modulation facility of the protected side. This is also why the moun-
tain-effect of the nearby hills prevails at Bodrogzug,.

Further organized investigations are necessary to gain knowledge on the lepi-
doptera fauna at Bodrogzug. This work would greatly be promoted by the functioning
of a few light-traps. Data survey on the basis of individual collections demands
several years’ work, which is not sufficient in full, either.

Table 1. List of the collected species (‘on the basis of the namings used by L. KOVACs

ZYGAENIDAE Bena prasinana L. 1 ind.
Nycteola asiatica KRUL. 4 ind.
Zygaena achilleae Esp. 2 ind. Emmelia trabealis Sc. 8 ind.
; Eustrotia bankiana F. 9 ind.
Geometridae . Eustrotia condidula SCHIFE. 15 ind.
Clorissa viridata L. 2 ind. Athetis gluteosa HUFN, 2 ind.
Calorhysanis amata L. 8 ind. Caradrina morpheus HUFN. 1 ind.
Scopula immorata 1. 5 ind. Archanara geminipuncta HAW 7 ind.
Scopula immutata L. 4 ind. Archanara sparganii Esp. 17 ind.
Scopula flaccidaria z. 1 ind. Hydraecia micacea Esp. 2 ind.
Sterrha muricata HUNFN. 4 ind. Ipimorpha retusa L. 3 ind.
Sterrha aversata L. 1 ind. Apatele rumicis L. 4ind.
Mysticoptera sexalata RETZ. 30 ind. Derthisa glaucina Esp. 1 ind.
Xanthorhoe ferrugata L. 1 ind. Cucullia umbratica L. 2 ind.
OQerizoma alchemillata L. 4 ind. Mythimna albipuncta SCHIFF. 10 ind.
Pelurga comitata L. 4 ind. Mythimna pallens 28 ind.
Eupithecia centaureata SCHIFF. 1 ind. Mythimna conigera SCHIFF. 13 ind.
Lomaspilis marginata Li 7 ind. Mythimna turca L. 11 ind.
Lomographe dilectaria HpN. 5 ind. Mamestra suasa HBN. 2 ind.
Angerona prunaria L. 10 ind. Mamestra oleracea L. 9 ind.
Epione repandaria HUNF. 11 ind. Discestra trifolii HUNF, 2 ind.
Macaria alternaria Hen. 6 ind. Amathes c-nigrum 14 ind.
Chiasmia clathrata L. 8 ind. Diarsia rubi VIEW. 12 ind.
Tephrina murinaria SCHIFF, 6 ind. Ochropleura plecta L. 5 ind.
Ascotis selenaria SCHIFF. 14 ind. Sctoia exclamatiovis L. 11 ind.
Eteropis bistortata GOEZE 8 ind. Sctoia segetum SCHIFF. 4 ind.
Ematurga atomaria L. 5 ind.
. Nolidae
Noctuidae ) Roeselia albula ScHIFF. 2 ind.
Hypenodes orientalis STGR. 1 ind. Celama centonalis HBN. 2 ind.
Rivula sericealis Sc. 2 ind.
Catocala elocata Esp. 2 ind. Lymantriidae
Macdunnoughia confusa STPH. 5 ind. Leucoma salicis L. 10 ind.
Chryaspidia festucae L. 3 ind. Lymantria dispar L. 2 ind.

92



Arctiidae Ochlodes venatum BREM. 3 ind.

Pelosia muscdrda HUNF. 4 ind. Carcharodus alceae Esp. 4 ind.
Phragmatobia fuliginosa L. 8 ind.
Spilosoma menthastri Esp. 13 ind. Pieridae
Spilosoma uritcae Esp. 9 ind. Leptidea sinapis L.
Diaphora mendica CL. 3 ind. Pontia daplidice L. 8 .nd.
Diacrisia sannio L. 16 ind. Pieris rapae L. 7 ind.
. Pieris napi L. 1 ind.
Notodontidae . Colias croceus FOURC. 1 ind.
Harpyia furcula CL. 3 ind.
Gluphisia crenata Esp. 6 ind. Papilionidae
Notodonta ziczac L. 12 ind. Papilio machaon L. 1 ind.
Pterostoma palpinum L. 4 ind.
Clostera anastomosis L. 5 ind. Lycaenidae
Clostera curtula L. 9 ind. Thersamonia dispar HAW. 2 ind.
Clostera anachoreta F. 1 ind. Thecla quercus 1. 2 ind.
G Lycaeides argyrognomon BERGSTR. 3 ind.
Sphingidae . . Lycaeides idas L. 2 ind.
Hyloicus pinastri L. 1 ind. Plebejus argus L. 7 ind.
Smerinthus ocellata L. 4 ind. Everes argiades PALL. 3 ind.
Amorpha populi L. 5 ind. Cupido minimus FUESSL. 4 ind.
Macroglossa stellatarum v. (megfigyelt) Lysandra thersites CANT. 8 ind.
Pergesa elpenor L. 6 ind. Polyommatus icarus ROTT. 4 ind.
Pergesa porcellus 1. 14 ind. Celastrina argiolus L. 2 ind.
Thyatiridae Lysam;fm coridon PODA 7 mg
Habrosine pyrithoieds HUFN. 28 ind. il disnes aon k. Al
Tethea or F. 15 ind. Nymphalidae
Lasiocampidae Issoria lathonia L. 2 ind.
Gastropacha populifolia Esp. 24 ind. Clossiana dia L. 1 ind.
Dendrolimus pini L. 1 ind. Melitaea trivia L. 20 ind.
Hesperidae Satyridae
Pyrgus malvae L. Coenonympha pamphilus L. 19 ind.
Pyrgus armoricanus OBTH. 1 ind. Minois dryas Sc. 7 ind.
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Adatok a Bodrogzug lepkefaundjinak ismeretéhez
Tokaj térsége

KovAcs S. T.
Tiszakutatd Munkacsoport, Szeged

Kivonat

A szerzd adatokat szolgaltata Bodrogzug lepkefaunajanak ismeretéhez, melyeket a nyari aszpek-
tusokban a Bodrog torkolatvidékén gy(ijtott. Az értékeléshez, viszonyitasi alapként ismerteti ket
Tisza-menti fénycsapda fontosabb dominanciaértékeit, kdzli a gy(jtott 108 faj jegyzékét, azok tap-
novényeik szerint valé csoportositasat, valamint a Hypenodes orientalis STAUDINGER fényképet.
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Janurie nis o3naxommienns ¢ gayuoii 6abouex
Boaporsyra

Paiion Toxkaii
Kogpau II. T.
Pesrome

ABTOp MPHBOOWT AaHHBbIE 1A O3HAKOMIEHuA ¢ dayHoii Gabouek ycTha peku Bompor, cob-
pPaHHBIX WM B JeTHHIT nepuoi. I CPABHUTENbHOH HX OUECHKH NMPHBONATCS PE3yJNbTATHI JBYX CBe-
TOBBIX IPUMAHOI, PACMONOKEHHBIX BO3re pexkn Tuca. Asrop npueoauT cocok 108 Bumos cobpan-
HEIX Oabodek, JaeT WX KnaccHpHKaliio M0 KOPMOBBIM pacTeHHaM, a Takxe goTorpadmio n3obpa-
sxaronryio Hypenodes orientalis ITARDINGER.

Prilog poznavanju faune leptira Bodrogzug (podrucje Tokaj-a)
KovAics S. T.
Abstrakt

Rad predstavlja prilog poznavanju faune leptira Bodrogzug, pordudje ui¢a reke Bodrog.
Materijal je sakupljen u toku leta. Prikaz je izvrSen na osnovu analize dominantnih vrednosti pomo-
¢u dve svetlosne klopke duZ Tise. Za 108 konstatovanih vrsta data je faunisticka lista, te njihovo
grupisanje po biljkama hraniteljkama. Data je fotografija vrste Hypenodes orientalis STAUDINGER.
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GROWTH AND FECUNDITY OF CARASSIUS AURATUS
GIBELIO BLOCH, 1783 IN MRTVA TISZA

S. MALETIN and LiiLTANA BUDAKOV
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Provincial Bureau Environment Protection, Novi Sad

(Received September 30, 1984)
Abstract

The growth and the fzcundity of the Carassius auratus gibelio in Mrtva Tisza, the former mean-
der,cutoffat land reclamation from the main flow of the Tisza river have bezn analyzed. The material
has been gathered within 1983 and 1984. The absolute growth is higher with the 1984 specimens,
but the relative growth shown the equal growth tempo. Comparing this specimen with the specimens
from the Tisza, Szava and Danube rivers, Pali¢ Lake, west Siberia and Moscow Lake District waters,
the specimen from Mrtva Tisca has shown the higher growth tempo, while compared with the specimen
from Kazakstan and Semipalatinsk District the growth tempo is lower. The speed and the constant
growth in Mrtva Tisza during tested period have shown the uniform decrease. The absolute fecundity
has shown the tendency of increase with the body mass increase, standard length and age. The relative
fecundity has shown the lower dependence compared with these three biological parametres. The
average values for the absolute and the relative fecundity of the separate categories according to the
body mass, length, and age of the specimens from Mrtva Tisza have had the higher values from the
values in the mentioned literature, due to the more favourite ecological conditions, but first of all
due to the nourishement.

Introduction

Mrtva Tisza (Batko Gradiste—Curug) artificially cut off meander is located on
the right bank of the Tisza river. It was cut in 1858 (BUKUROV 1948). It is 23 km long,
about 120 m wide and the depth is from 2 m to 12 m, 4 m in average. The total
surface of the water glass is 350 ha. The bank is covered with the reed.

The ichthyofauna of this stagnant tributory was examined by GRGINCEVIC 1974,
1977, RustIC 1977; giving taxenomy and ecology of some fish species. C. auratus
gibelio, as the introduced species, in this locality have not arisen the interest of the
explorers up to the present. MALETIN et al. 1981; Puinn et al. 1981; MALETIN et
Bupakov 1982, Punn et al. 1982, BuDAkov et al. 1983a, BUDAKOV et al 1983b,
BupAkov et al. 1983c, Bupakov et al. 1984, BUDAKOV et MALETIN 1984, have exami-
ned the taxonomy and ecology of this species in different waters of Vojvodina.

The aim of the work has been to explore the growth tempo and the fecundity
of this alochtone species whose expansion on the territory of Vojvodina has been
decreasing mildly.

95



Materials and Methods

The material was gathered within 1983 and 1984. One hundred and sicty individuals all together
have been analyzed, 88 individuals in 1983 and 72 individuals an 1984. The length of the body wi-
thout caudal fin (standard length) has been measured, and to determine the age the scales above the
lateral line in the part of the dorsal fin have been taken. The scales have served both for the reconstruc-
tion of the length growth by the reciprocal reading on the basis of the lateral radius according to
YUyrynora 1959, as per the following formula:

The growth speed has been calculated according to the following formula:

_logl,—logl,
T 0.4343 (t.—ty)

as well as the growth constant per Ilmansrayses quoted by Yyryxosa 1959, as per following
forma

i+t
Kookl
2

The absolute and relative fecundity have been calculated with totally 115 female fish, and out
of that number 44 individuals were gathered in 1983 and 71 within 1984. These values have been ex-
pressed with regard to the body mass, standard length and age.

Results and Discusion
Growth

C. auratus gibelio in the tested material belongs to the age classes from 3+ to 7+
(1983 specimen) and from 3+ to 6+ (1984 specimen). The calculated values of
standard length in separate years of life are higher with 1984 specimen with, Tegard
to 1983 specimen. The absolute growth is higher in 1984 as well as up to age 4+,
while with older age classes it has been lower. The relative growth, however, has the
similar values in the tested years up to 5+ of age (Table 1, Fig 1).

Absolute increase Relative increase
mm Ye
100 100 A
80 80
&0 4 ‘60
40 40 1
20 20
h b 4 t gt oge R t5 t e

Fig. 1. The growth tempo of C. auratus gibelio in Mrtva Tisza
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The growth of the specimens from Mrtva Tisza compared with those from the
Tisza, the Sava and the Danube rivers has been considerably higher (BupAKoV et al.,
1979) as well as compared with specimens from Pali¢ Lake (MALETIN et BUDAKOV
1983), while compared with regard to the specimens from Ludo$ it has been approxi-
mately equal (Punn et Bubakov 1979, MALETIN et Bubakov 1983). The better
growth of C. auratus gibelio from Mrtva Tisza with regard to the Tisza, the Szava,
the Danube rivers has been due to the higher degree of the trophicity of this ecological
system (RISTIC et al. 1974). In comparison with specimens from USSR waters accord-

Table 1. Length growth of C. auratus gibelio in Mrtva Tisza (in mm)

Growth n 1, 1, 1; 1, 1z 1 1,
1983

3+ 16 87,57 141,49 179,43

44 37 87,17 145,48 191,03 224,37

5+ 32 87,32 138,42 179,86 213,31 238,20

6+ 2 91,45 141,27 187,38 223,69 254,43 277,61

7+ 1 83,33 116,67 150,00 183,33 216,67 250,00 266,67

M 88 87,32 141,71 184,31 218,86 238,51 263,80 266,67
Absolute 54,39 42,60 34,55 19,65 25,29 2,87
increase
Relative 62,29 30,06 18,74 8,98 10,60 1,09
increase (%)

1984

3+ 3 117,30 168,71 226,67

44 38 102,52 165,67 215,60 25594

5+ 25 93,81 152,44 198,87 324,60 263,65

6+ 6 88,94 146,96 191,27 228,15 253,77 276,82

M 72 98,98 159,64 208,22 245,79 261,74 276,82
Absolute 60,66 48,58 37,57 15,95 15,08
increase
Relative
increase (%) 61,28 30,43 18,04 6,49 5,76

ding to KpuBomekos (1953) and ImuTtpuesa (1957) we can state the growth in
Mrtva Tisza has been better, while Cepos (1959) and Coxonos 1 HoBukoB
(1973) quote the higher values.

The speed and constant growth during the both tested years have shown the
uniform decrease (Table 2). The values are similar to those of Ludo§ (MALETIN et

Table 2. Speed and constant of growth of C. aruatus gibelio in Mrtva Tisza

1983 1984

Growth M C K M G K

1+ 87,32 — — 96,98 — -

24 141,72 0,48 0,72 159,64 0,51 0,76

3+ 184,31 0,26 0,65 208,22 0,28 0,70

+ 218,86 0,18 0,63 245,29 0,16 0,56

5+ 238,51 0,08 0,36 261,34 0,07 0,31

6+ 263,80 0,08 0,44 276,82 0,05 0,27
T+ 266,67 0,01 0,06
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Bupakov 1983), while the values from the Tisza, the Sava and the Danube rivers
(Bupaxov et al. 1979) and Ludo$ (Punn et Bunakov 1979) are considerably lower.

Fecundity

The absolute fecundity has been from 11 968 to 360 672, and the relative fecun-
dity has been from 92 to 440 eggs. The values of the absolute fecundity have been
increased with the increase of the body mass up to 0—1000g, and then slight
decrease can be perceived, while the relative fecundity has been increased with the
body mass growth up to 800 g, and then it has been decreased (Table 3, Fig. 2).

Table 3. Absolute and relative fecundity of C. auratus gibelio from Mrtva Tisa with
regard to body mass (in g)

Absolute fecundity Relative fecundity
Body mass n x min. max. X min. max.
0— 200 8 21011 11 968 34 200 150 92 285
201— 400 3 61 745 36 890 101 088 213 176 259
401— 600 32 110 291 60 656 174 506 219 110 320
601— 800 33 207 145 124 920 303 322 275 159 402
801—1000 37 235778 141 772 360 672 267 171 440
1001—1300 2 230 007 209 696 250 318 206 169 243
23
3 CH
'.“0_;‘ &2
3% 20 1 WA
8
240 4 240

200 =7 200 —‘
160 1 o4 |

120 4 . 120

80 - 80

0 0

bod,
0 200 40 600 80 1000 GO L% 0 20 400 600 800 000 100 Body

Fig. 2. Absolute and relative fecundity of C. auratus gibelio in Mrtva Tisa in dipendence on the
body mass (g)
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The average values for the separate mass groups are higher with regard to the
average values of the individuals from the Tisza, the Sava, and the Danube rivers
(MALETIN et al. 1979).

Regarding the standard length (Table 4, Fig 3) the absolute fecundity is in the
positive correlatin as well, while the relative one has not shown any direct depen-
dence. These values as well are higher with regard to the specimens from the Tisza,
the Sava and the Danube rivers. Kpusomekos (1953) quoted the increase the
absolute fecundity with regard to the standard length increase, but these values are
lower regarding the values for Mrtva Tisza.

Talbe 4. Absolute and relative fecunditi of C. auratus gibelio from

Mvrtva Tisza with regard to the standard lenyth (in mm)

Absolute fecundity

Relative fecundity

Standard length n x min. max. X min. max.
100—150 3 19 833 11 968 34 200 172 109 285
151—200 7 34 677 14 801 72 545 152 92 205
201—250 29 106 546 60 656 170912 217 110 314
251—300 68 215025 102120 360 672 270 159 440
301—350 8 236 049 209 496 309 019 243 169 315

ol
23
55
i)
g g
2
:';% 280 4
240 =it 240 P
200 4 200 4
160 - 160
120 - 120 -
80 80 A
40 A 40 -
00 150 200 250 300 30 fagth 100 50 200 250 300 30 oy

Fig. 3. Absolute and relative fecundity of C. auratus gibelio in Mrtva Tisza in dependence on the
standard length (mm)
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Compared to the age the absolute and relative fecundity have shown the ten-
dency of growth, although the lower values have been noted with the separate age
categories (Table 5, Fig. 4).

Table 5. Absolute and relative fecundity of C. auratus gibelio from Mrtva
Tisza with regard to the age

Absolute fecundity Relative fecundity
Age n ® min. max. X min. max.
3+ 14 84 977 11 968 225231 212 92 331
44 54 191 146 13 332 360 672 259 121 440
5+ 39 168 164 22 545 309 019 234 110 381
6+ 7 216 242 124 920 250 318 247 159 286
+ 1 268 520 — - 353 — e
&
®e
360
o3
Q&
280 A 280
240 1 240
200 1 200 A
160 4 160 4
120 - 120 A
80 A 80 A
40 A 40 A
3+ 4+ 5+ B+ T+ age 3+ 4+ 5+ B+ T age

Fig. 4. Absolute and relative fecundity of C. auratus gibelio in Mrtva Tisza in dependence on the age
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These values have been considerably higher compared to the values of the Tisza, the
Sava, and the Danube rivers specimens. Kpusomexos 1953 stated as well the increa-
se¢ of the absolute fecundity from 3+ to 5+, but the values have been considerably
lower. The better fecundity has been together with the growth the consequence of
the favourite ecological conditions.

Conclusion

The growth and the fecundity of Carassius auratus gibelio in Mrtva Tisza within
1983 and 1984 have been analyzed.

The absolute growth have been higher with the specimens out of 1984, but the
relative growth shows the equal growth tempo. Comparing the specimens from the
Tisza, the Sava and the Danube rivers and from Pali¢ Lake, the West Siberia rivers
and the Moscow Lake Distric the specimen from Mrtva Tisza have shown the higher
growth tempo, while the growth tempo has been lower when compared to the speci-
mens from the Kazahstan and Semipalatinsk District waters. The speed and the
constant growth in Mrtva Tisza during tested period have shown the uniform de-
crease.

The absolute fecundity have shown the increase tendency with increase of body
mass, standard length and age. The relative fecundity has shown the lower depen-
dence with regard tothesethree biological parameters. The average values for the re-
lative and absolute fecundity of the separate body mass and age categories of the spe-
cimens from Mrtva Tisza have been higher than those in the mentioned literature,
being the consequence of the favourite ecological conditions, first of all nourishement.
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A Holt-Tiszai Carassius gibelio Bloch, 1783 nidvekedése és termékenysége
MALETIN S ES BUDAKOV LIILIANA

Biologiai Intézet, Novi Sad,
Tartomanyi Természetvédelmi Hivatal, Novi Sad

Kivonat

A szerzdk az 1983/84-ben a Holt-Tiszabol begyjltott Carassius auratus gibelio novekedését és
termékenységét vizsgaltak. Megallapitast nyert, hogy az abszolut ndvekedés 1984-ben nagyobb,
annak ellenére, hogy a viszonylagos ndvekedés litems egybevagd. Tovabba a Holt-Tiszai példanyok
novekedési Uiteme nagyobb értékeket mutat, 6sszevetve a Tisza, Szava, Duna, Palicsi-td, valamint a
nyugat Szibéria és a Moszkvai térség tavaival. A Kazashsztani és a Szemipalatinusi térséghez viszo-
nyitva ez az érték kisebb. A Holt-Tiszai példanyok novekedési allandoja és liteme egyenletes csokke-
nést mutat. Az apszolut termékenység a novekedéssel, sulygyarapodassal, korossaggal egytitt ndvek-
szik, mig a relativ termékenység kevésbé fligg az emlitett biologiai paraméterektol. A Holt-Tiszai
példanyok termékenységének apszolut és relativ atlag értékei nagyobbak a felhasznalt irodaloméhoz
viszonyitva, ami a kedvez8bb okoldgiai tényezdknek, elsésorban a taplalkozasi adottsagoknak tulaj-
donithato.

Passutue n nogosnTocts Carassius auratus gibelio Bloch,
1783 B MeprBoii Tnce

Manetusn C., Bynakos JL

Wuctutyr G6monoruu, Hossiit Can
IposunImaneHoe ynpasneane Oxpanel npuponsl, Hoesrii Canx

Pe3iome
Ha ocroBanmn cobpanusix B 1983—84 rogax mMaTepHanoB aBTOPEI H3YYHITH POCT H TUIOJIOBH-

Tocte Carassius auratus gibelio 8 Meptsoit Tuce. Boiscuunocs, uro B 1984 romy aGcomoT-
HBIif €r0 POCT BLICOKHIl, HECMOTPSA HA TO, YTO TEMMO OTHOCHTEIBLHOrO NPHIOCTA POBHBbIM. JlanbHel-
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IIHE HMCCNEeNOBaHMA IOKA3an|, YTO TEMIIbl pocTa nomnynsuwd B MepTBoii Tuce BhIE 4eM B pp.
Cager, [dynas, ozepa ITamiy, a Takxe o3ep 3ananHoit Cubupr ® 03ep, PACIONOKEHHEIX B OKPECT-
HocTax Mocksel. OnHako, B cpaBHeHMHM c o3epamu Kazaxcrana w CeMMIAaTHHCKA SABISHOTCSH
MeHbIIMMHA. TeMnel pocTa MONMyNAUHMI, *MBYIIHX B MeprtBoii THCe, MOCTENEHHO CHHKAIOTCA.

AOCONIOTHAS MNOJ0BATOCTE PACTET BMECTE C PA3BHTHEM, BO3PACTOM M NpubaBIEHHEM Beca,
MpHYEM pElATHBHAA IJIOJOBHTOCTE MEHLE 3ABHCHT OT YNOBAHYTHIX OHOIOrM4eCcKMX MapaMeTpPOE.

Pesynbratsl abconsATHOH M pENaTHBHON IUTONOBHTOCTH mNpencTaBuTedeil Mepteoit Tuch
BEIIIIE Pe3yNbTATOR, MPHBEISHHEIX B IMTEPATYPHBIX MCTOYHHEAX, YTO MOKa3LIBAeT Ha Oonee 6raro-
MIPHATHEBIE B HACTOALIEE BPEMA KOOI HYECKHE YCIIOBHA H B [IEPBYIO 0YePE/Ib Ha NHTATEILHYIO CPey.

Rast i Plodnost Carassius auratus gibelio Bloch,
1783 U Mrtvoj Tisi

S. MALETIN i LnLIANA BUDAKOV

Institut za biologiju, PMF, Novi Sad;
Pokrajinski zavod za zactitu prirode, Novi Sad

Abstrakt

Analizirani su rast i plodnost Carassius auratus gibelio u Mrtvoj Tisi, biviem meandru, koji j.
melioracijom odsecen od glavnog toka reke Tise. Materijal je sakupljen u toka 1983. i 1984. godinee
Apsolutni prirast je ve¢i kod primeraka iz 1984, g., no relativni prirast ukazuje na podjednak tempo
rasta. U poredjenju sa uzorkom iz Tise, Save, Dunava, Palica, voda zapadnog Sibira i jezera Moskov-
ske oblasti uzorak iz Mrve Tise pokazuje veci tempo rasta, dok je u odnosu na uzorak iz voda Kazahs-
tana i Semipalatinske oblasti tempo rasta manji. Brzina i konstanta rasta u Mrtvoj Tisi u ispitivanom
periodu pokazuju ravnomeran pad. Apsolutna plodnost pokazuje tendenciju povecanja sa porastom
mase, standardne duZine i uzrasta. Relativna plodnost pokazuje manju zavisnost u odnosu na ova
tri osnovna bioloSka parametra. Proseéne vrednosti za relativnu i apsolutnu plodnost pojedinih
masenih, duZinskih i uzrasnih kategorija primeraka iz Mrtve Tise su vece od vrednosti u citiranoj
literaturi, $to je posledica povoljnijih ekoloskih uslova, pre svega ishrane.
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ORNITHOLOGICAL INVESTIGATIONS AT THE AREA
OF THE KISKORE WATER BASIN (TISZA II)

A. LEGANY
OKTH Inspectorate of the Northern Lowlands, Debrecen

(Received November 12, 1984)
Abstract

Author studied the bird-stock at the Tisza-II. water basin bordered by the areas of Tiszaflired—
Poroszl6—Kiskore—Abadszalok, comparing it with the earlier conditions.

The data were collected at selected points of the livingplaces characteristic to the area — brush-
wood, remainder forest patches, fishing ponds, marsh, meadow, reed border alongside the bank and
mud island — in order to appropriately represent the ornithofauna of the biotop. In such manner the
quantitative and qualitative relations of the nesting communities could be determined wihch are well
demonstrated by the Tables amidst the text.

The study also threw light on the fact that according to ornithological viewpoint the area is not
only important as nesting place, but is significant as alimentary biotop, too. Regarding the predictable
changes, certain enrichment is expectable in the nesting communities of the forest, while at the rest
of the area major fauna-development cannot be expected due to the increasing interfering effects.

Introduction

The great water conservancy constructions — which have decisive effect on the
living world at the area in question — offer an opportunity never to be recaptured
for studying the effects of nature remaking activities. Under such circumstances the
possibility arises to steadily follow the changes taking place after previous surveying
and to accurately determine the development of the new quality. The obtained results
can later be well utilized when forming the drafting conceptions as well as for under-
standing and explaining the processes taking place in nature.

The Tisza Research Committee was also led by this when before construction,
it performed detailed survey at the area of the Tisza II. water basin to be established,
practically creating a comparative basis for further investigations. In the frame of
this manifold work author’s task — in 1969 — was to study the avifauna of the flood
plain bordered by Tiszaflired—Poroszl6—Kiskére—Abadszaldk, and he prepared a
detailed report on his observations (LEGANY 1971).

During the course of the 14 years which have past since then, the planned water
basin has been built and its damming up has also mostly been completed, thus
besides the continuously performed other biological studies, the newer survey of the
ornithofauna, together with its comparison with the earlier states, have become
timely; — to study the trend and quality of the changes as well as to draw conclu-
sions in respect to the further development. This gives reason for the series of obser-
vations made by author between 1982 and 1984.
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Materials and Methods

Author’s studies were carried out at the same area investigated earlier, as specified in the intro-
duction. On the occasions of the first tours of inspection, those types of living places were determined
which are presently characteristic to the area and are the scenes of the avifauna. Furthermore, the
surveying spots where the data were collected were also determined — even several from each type of
living place.

Accordingly, studies were performed at areas of the following character : brush-wood, remainder
forest patches, fishing ponds, marsh, mzadow, read border alongside the bank, and mud island.
Attempt was made to clarify the qualitative and quantitative relations of the nesting avifauna at
these areas. During the course of this every circumstance was considered which gave exact information
on the hatching and settling down of the birds.

When evaluating the various living places, dominance categories and constant degrees were
determined, into which every species was grouped, in the following manner:

Rare species in the case of 0—3% dominance
Accessory species in the case of 3—7% dominance
Subdominant species in the case of 7—9% dominance
Dominant species in the case of 9— % dominance.

Conctant degrees: I with 0—20% constant
II. with 21—40% constant
III. with 41—60% constant
IV. with 61—80% constant
V. with 81—100% constant.
The formula of Shannon-Wiener was used for calculating the diversity values:

i=s 1y n;
Hs= ¥ —In—

i=1 n

Owing to the expansisons of the area, it can not only be taken into account as nesting place,
but also as alimentary base for a significant mass of birds. These often arrive from distant places
only for the purpose of feeding. Measurements were performed to clarify the significance and mea-
sures of this bird-motion (movement). From a given spotting post the number of birds coming
from a certain direction, advancing on the same route were counted for 30 minutes. The degree of
requency was concluded from the obtained data.

Study results
Bird-stock atthe brush-woods

Earlier, the largest part of the area was covered by forest. However, at the time of
building the storage tank the trees were cut down, but not rooted up. As the result
of this, where there was no constant and large water covering, resp., brushwood
developed from the root and trunk sprouts, appearing in a mosaic-like form and
providing a certain chance of life and establishment for the original ornithofauna
remains. These are young and extremely dense stands, which can mostly be regarded
as scrub forests (see Fig. 1).

Its species composition is characterized by the Populus alba, P. nigra, Salix alba,
S. fragilis, Fraxinus angustifolia and the Acer negundo, appearing in large masses.
Unfortunately, the majority of the stand is formed by these adventive weed trees.
At the shrub stratum, apart from the sprouts of the previous species, the Amorpha
fruticosa is growing quite rapidly, also being an adventive plant.

In respect to the fact that the surface of the area is not exquisitely flat, water-
filled marsh patches have developed at the deeper parts with characteristic marsh-
plants — Typha, Glyceria, Scirpus, etc. — giving reason for the appearance of the
warblers at the brush-woods. The living place cannot be characterized by natural
plant communities.
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Fig. 1. Distribution of a few living places at the studied area

The largest number of nesting species — 30 — was registered at this area. Its
species composition — see Table 1 — cannot be traced back to any earlier forest type.
The studies on species identification showed greatest relationship towards the soft-
wood groves, nevertheless this value was found to be so low — 19% — that we
cannot speak about direct development. It is more likely that the euryecious species
of the earlier forests of various types perched at this biotop, estabilishing an entirely
characteristic (specific), not typically forest-bird community. At the various surveying
spots — 1 ha area — 8—12 species were observable, represented by 13—19 pairs.

Studies on the nasting layers are quite informative about the character and value
of the living place; namely, the layer at which the certain members of the community
hatch their eggs, and their proportion. In this concern the following results were
obtained:

Ground-nesting 3 species 15,78%
Water-nesting 1 species 3,449%
Reed-nesting 5 species 17, 24%
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Shrub-nesting 11 species 37,93%
Hollow-nesting 1 species 3,44%
Tree-nesting 8 species 27,58%.

The young age of the forests is referred to by the large number of species hatching
at the shrub and tree stratum as well as by the almost complete lack of species living
in hollows — only 1 species. At the same time the individual character of the living
place is indicated by the appearance of birds nesting at the water and reed stratum,
which is owing to the already mentioned water dips and the vegetation developing
there.

Table 1. The nesting bird species observed in the brush-woods

Species D K
1. Anas platyrhynchos L. 1,52 I
2. Gallinula chloropus L. 1,52 II
3. Columba palumbus L. 0,76 I
4. Streptopelia turtur L. 5,34 111
5. Cuculus canorus L. 9,92 \'
6. Oriolus oriolus L. 3,81 111
7. Corvus cornix L. 1552 1I
8. Pica pica L. 0,76 1
19. Remiz pendulinus L. 0,76 1
10. Turdus merula L 4,58 11
11. Luscinia megarhynchos BREHM 8,39 v
12. Locusteila fluviatilis WoLF. 7,63 v
13. Locustella luscinioides Savi. 0,76 I
14. Acrocephalus arundinaceus L. 3,05 II
15. Acrocephalus scirpaceus HERM. 3,81 11
16. Acrocephalus palustris BECHST. 2,29 11
17. Acrocephalus schoenobaenus L. 9.16 111
18. Hippolais icterina VIEILL 0,76 1
29. Hippolais pallida HEMPR. 3,05 1T
20. Sylvia atricapilla L. 5,34 111
21. Sylvia nisoria BECHST. 2,29 IT
22. Sylvia bvrin Bopb. 4,58 111
23. Sylvia communis LATH. 7,63 v
24. Sylvia curruca L. 1,52 IT
25. Lanius minor Gm. 0,76 I
26. Lanius collurio L. 2,29 11
27. Sturnus vulgaris L. 1,52 I
28. Carduelis carduelis L. 0,76 I
9. Fringilla coelebs L. 2,29 Il
30. Emberiza schoeniclus L. 1.52 11

On the basis of nutriment consumption the majority of the species — 70% — are
insectivores, while only 23,33% are herbivora and 6,6% live on mixed alimentation.

The dominant species of the community are the Cuculus canorus and the Acroce-
halus schoenobaenus. Besides this, the cuckoo is even constant. Together with the
previous species the Luscinia megarhynchos, Locustella fluviatilis and the Sylvia
communis belong to the subdominant and subconstant categories, and as such they
practically form the backbone of the stock.

The diversity reached the highest value here — 3,0964 — which, compared to
the data of other flood forests (LEGANY 1983), can be regarded as being good.

It is characteristic to the fauna-element composition of the community that the
dominating species are the European-Turkestan — 40% — and the European —
26,66% — ones, contrary to the commonly experienced palearctic dominance.
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Bird-stock at the remainder forest patches

At certain parts of the water basin — 0,5—1 ha — the old trees and smaller forest
patches were not cut down. Thus old trees rise above the marshy, watery surroundings
here ensuring in such way the settlement of such tree-nesting and hollow-nesting
species which demand (require) trees of such size, and to which they cannot get at
elsewhere. Their species composition is characterized by the Populus alba, P. nigra,
Salix alba, S. fragilis. These are the remains of the former soft-wood groves and can
mostly be found at smaller areas, rising above the water level. One of these smaller
forest patches ensured place for the endurance of a heron colony — already known
from earlier.

The bird community observed here is rather poor in species, which can well be
seen from Table 2.

Table 2. The nesting bird species observed at the remainder
forest patches

Species D
1. Phalacrocorax carbo L. 56,75
2. Ardea cinerea L. 35,13
3. Aythya nyroca GULD. 2,7
4. Cuculus canorus L. 2.7
5. Upupa epaps L. 1,35
6. Lanius collurio L. 1,35

The dominant species of the community are carnivores, which consume the fish
stock at the storage tank, Due to their low individual number the insectivores do not
play significant role in the trade in material of the area.

However, these biotops do not only come into account as nesting places, but
also as areas of alimentation. The observations have proved that besides the nesting
birds, the Egretta alba, E. garzetta, Anas platyrhynchos and the Corvus cornix
were also regularly observable at the surveying spots, generally in the course of their
search for food.

The low diversity — 1,0004 — is explained by the area’s scantiness in species
and the stock’s uneven distpibution, which indicates the remains of a degraded, rather
than a completing community.

Bird-stock at the fishing ponds

The navvy pits digged for gaining clay were developed at the Northern parts of the
studied area — alongside the route of Tiszafiired—Poroszl. Today these are fishing
ponds. Few Phragmites communis, more Typha angustifolia, T. latifolia and Gyceria
maxima grow at the banks and the narrow ridges between them. At places Scirpus
lacustris and in patches Bolboschoenus maritimus grow as well. The Amorpha fruticosa
forms a rather dense stand at the highest points. This narrow border vegetation and
the continuous, intensive fishing — i.e. the continuous disturbing- explain the reason
why only a scanty nesting community is found here (see Table 3).

109



Table 3. The nesting bird species observed at the fishing ponds

Species D K
1. Podiceps cristatus L. 4,34 1I
2. Anas platyrhynchos L. 13.04 I
3. Gallinula culhropus L. 6,52 v
4. Fulica atra L. 2,17 11
5. Cuculus canorus L. 10,86 \Y
6. Acrocephalus arundinaceus L. 15,21 v
7. Acrocephalus schoenobaenus L. 37,00 v
8. Emberiza schoeniclus L. 10,86 v

Owing to the character of the arca the number of nesting layers narrow down;
only the followings were found:

Ground-nesting 2 species 28,57%
Water-nesting 4 species 50,00%
Reed-nesting 3 species 37,5%

Despite the fact that the ponds are rich in fish, there is only 1 fish-eating species at
the area; the Podiceps cristatus. The majority of the community are herbivora — 50%
— and insectivores — 37,5%. The one single constant-dominant species of the stock is
from the latter; the Acrocephalus schoenobaenus.

The regularly observed smaller flocks of Sterna hirundo, Larus ridibundus and
Chlidonias nigra are attracted to come to feed here by the fish stand — mainly the
small brood fish.

The diversity value is: 1,8000 which can be judged as being good average under
the given circumstances. Studying the fauna elements, the dominance of the palearctic
species was found to be complete — 37,5% — which, as will later be seen, is charac-
teristic in the majority of the cases,

Bird-stock at the marshes

Marshes developed at areas covered by shallow — maximum 40—60 cm deep —
water, where smaller-larger water surfaces alternate with parts covered by vegetation,
Depending on the actual water depth Typha latifolia, T. angustifolia, Scirpus lacustris
Carex elata, or Bolboschoenus maritimus grow in an amount forming a stand. Phrag-
mites communis can only be found sporadically and in small patches. At places the
Iris pseudacorus colours the association. Such marshes are mainly observable at the
Northern parts of the studied area.

Table 4. The nesting bird species observed at the marshes

Species D
. Anas platyrhynchos L. 45,—
. Aythya nyroca GULD. 2,5
. Gallinula chloropus L. 7.5

. Fulica atra L. 5
. Cuculus canorus L. 5
. Locustella luscinioides Savr. 2.3
. Acrocephalus arundinaceus L. 5,—
. Acrocephalus schoenobaenus L. 20,—
. Emberiza schoeniclus L. 15

OO0 =] S Lh e g B e
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The bird-stock is rather poor despite the relative peace at the area, which is
firstly evident by species number and not individual number (see Table 4). The causes
of this is found by author to be due to the fact that the nesting possibilities exclude
serveral bird species and an entirely hydrophyll community develops, the dominant
species of which are the Anthas platyrhynchos and the Acrocephalus schoencbaenus.

The distribution of the species according to nesting layers developed as follows:

Ground-nesting 3 species 33,3%
Water-nesting 2 species 22.2%
Reed-nesting 4 species 44.5%

The tree-nesting birds nest at the smaller islands, rush-beds rising above the
water level.

The distribution of the community according to alimentation developed in an
interesting manner. Only herbivora — 55,55% — and insectivore warblers were found
at the area — 44,44 %. Despite the fact that numerous small fish were observable in
the shallow and vegetation-rich water, author did not detect the nesting of fish-
consuming birds. This fact explains why the fish-eating birds come to these areas
in large numbers from more distant places. According to author’s observations the
smaller flocks of Phalacrocorax carbo, Egretta alba, Nycticorax nycticorax, Platalea
leucorodia and Sterna hirundo feed here regularly.

The diversity of 1,7035 value can be explained by the low species number and
the not entirely even distribution. Among the fauna elements, the palearctic species
reach a value of high percentage — 33,33 — however, the European-Turkestan
elements also appear in a similar degree.

Bird-stock at the meadows

The meadow vegetation remained at those places where there was also meadow
earlier, and there is no water covering today. These smaller patches were found by
author as the remains of the Sarudi-meadow. Their surface is not consistently smooth,
thus the composition of the vegetation changes according to the relief, too. The stand
is formed by the. Agrostis alba and the Alopecurus pratensis at the drier areas, while
the surface is covered by various Carex species at the more watery patches. Schoenop-
lectus lacustris, Typha angustifolia and Phragmites communis grow at the deepest
parts.

The meadows are relatively of small expansion and apart from their character-
istic structure, this is the explanation to the nesting community of such low species
number found at the area (see Table 5).

The absolutely dominant species is the tree-nesting one — 66,6% — in respect
to the distribution according to the species’ nesting layers. The reed-nesting species
settling at the smaller watery patches was found in 11,1%, while the water-nesting
species was detected in 22,2%.

According to the quality of the consumed nutriment the insectivores dominated
in 66,6%, while the carnivores only represented 11,1% and the herbivora 22,2%.

The dominant species of the living place was the Vawnellus vanellus, and the
Limosa limosa was found to be subdominant. It should be mentioned here that the
Larus ridibundus colony — also found at this living place — was not taken into con-
sideration when calculating the dominance and diversity values, since this colony
would have completely distorted the values.
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Table 5. The nesting bird species observed at the meadows

Species D
1. Anas platyrhynchos L. 6,25
2. Circus aeruginosus L. 6,25
3. Gallinula chloropus L. 6,25
4. Vanellus vanellus L. 37.5
5. Limosa limosa L. 18,75
6. Larus ridibundus L.
1. Acrocephalus arundinaceus L. 12,5
8. Acrocephalus schoenobaenus L. 6,25
9. Moracilla flava L. 6,25

The diversity value — 1,8080 — was found to be good average even besides the
low species number, which was resulted by the even distribution of the species.
Studies on the fauna elements evidenced the dominance of the palearctic species —
55,5% — while the European—Turkestan elements only reached 22,2% here.

Bird-stock at the reed border alongside the bank

The open water of the banked up storage tank is contiguous with the foot of the dam.
Therefore, a narrow, mostly only 3—4 metres wide reed border developed, the one
single species forming the stand here being the Phragmites communis. Only a few
shrubs of Salix alba and Amorpha fruticosa mix here and there with this species,
making possible the settlement of a few shrub-nesting birds (see Fig. 1). The narrow
and disturbed reed border is only capable of maintaining a bird-stock poor in species
and individual number (see Table 6).

Here, only those species settled down which are able to endure the frequent
nearness of man and the narrow vegetational zone offers sufficient aliment and lurking
hole for them. The distribution according to nesting layers was as follows:

Water-nesting 1 species 16,66 %
Reed-nesting 3 species 50,00%
Shrub-nesting 2 species 33,34%

The insectivores represented 83,33%, and the herbivora only 16,67% regarding
distribution according to the species’ alimentation. This high dominance was comp-
lete both in respect to species number and individual number. The constant-dominant
species of the stock, the Acrocephalus arundinaceus, was from the insectivores.

The diversity value of the community was found to be 1,6094, which could
be explained by the low species and individual number, despite the even distribution.

Table 6. The nestig bird species observed at the reed border alongside the bank

Species D K
1. Gallinula coloropus L. 10 1
2. Locustella luscinioides SAvI. 10 II
3. Acrocephalus arundinaceus L. 40 \Y
4. Acrocephalus palustris BECHST. 200 111
5. Sylvia nisoria BECHST. 10 II
6. Lanius collurio L. 10 I
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During the course of the studies on fauna elements this was the second living place
where the European—Turkestan species gained dominance — 50,— % —; the rest of
the fauna elements — including the palearctic ones — shared the other 50%.

Bird-stock atthe mud islands

In the interest of discharging (draining) the stagnant water, water conduits were
hollowed out at the borders of the water basin, along the dams. The mud from here
was led out alongside the dams through pipes, where it accumulated and formed
characteristic mud island. Rounded, gravel-like formations developed from the clay
and mud, which later hardened. As a consequence, the drying out mud islands —
until they became covered by the succession — turned into living places resembling
shoals, and these were suitable for the settlement of birds which favoured shoals.

During the course of his observations, author could determine the nesting of
Charadrius dubius at one of these areas. However, the living place will lose its shoal
character within 1—2 years, since it will first be occupied by soft-stalked grass-
community, and then gradually by shrubwillow plantations.

The water basin as an area for alimentation

Author had mentioned on several occasions earlicr that the various living places are
not only important for the nesting species, but also for those arriving there only to
feed. However, the studied area also includes such parts which are explicitly important
from the viewpoint of alimentation. Fish-eating birds arrive to these parts in great
number mainly from the two nearby bird reserves.

The birds from the reserve at Tiszafiired come to the Northern and central
parts of the studied area — see Fig. 1. —, while those from the bird reserve at Pély
visit the bay at Abadszaldk. For alimentation they mainly choose those places where
many floated timber get caught in the drying branches of the brush-woods exter-
minated by the water, having the possibility in such way for fishing and landing in
the relatively deep water and at the protected places.

Measurements regarding the frequency in respect to the areas were also per-
formed. On May 19, 1984 between 10.30 and 11.00 the following bird species arrived
from the reserve at Tiszafiired for feeding, across a zone of 3 kilometres:

1. Phalacrocorax carbo 16 individuals
2. Ardea cinerea 19 individuals
3. Egretta alba 16 individuals
4. Nyeticorax nycticorax 10 individuals
5. Platalea leucorodia 4 individuals
6. Anser anser 8 individuals

From the direction of the bird reserve at Pély the following species arrived to the
bay at Abddszaldk on June 13, 1982, between 13.00 and 13.30:

1. Phalacrocorax carbo 2 individuals
2. Ardea cinerea 25 individuals
3. Ardea purpurea 1 individuals
4. Egretta alba 1 individuals
5. Nycticorax nycticorax 1 individuals
6. Platalea leucorodia 2 individuals
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Regarding the shortness of the measured time, relatively high numbers were
obtained. Furthermore, if taking into consideration that this movement is continuous,
an image can be formed of the area’s role in the alimentation of the birds. It can be
regarded as an alimentary base, also making it possible for the fish-eating birds
covering large areas to settle down beyond the water basin, too, if they find such
suitable place. Therefore, the area is capable of alimentation export, which according
to the measurements actually does take place continuously and in considerable
degree.

Analysing the bird communities of the characteristic living places at the studied
water basin area, it could be determined that the avifauna composed of the earlier,
explicitly forest — meso and xerophyll — species has disappeared, its place being
occupied by a bird community of hydrophyll dominance — 57%. The meso and
xerophyll species composing the 43% are mainly the inhabitants of the brush-wood
and should be regarded as the remains of the earlier forest avifauna.

The richness in species of the various living places depends on how multifold
they are and what ecological requirements they are capable of satisfying. In case the
living place is unilateral, extreme, expecting specialization from the species, then
this appears in the decreased number of species. This was experienced at several
studied living places, e.g. marshes, meadows, etc. If the most varied disturbing
effects also accompany this phenomenon — like the young age of the forest, the
small expansion of the area, continuous fishing, water sports, etc. — the poorness in
species at the various living places is at once found reasonable.

Compared to the earlier state, significant changes have taken place in the com-
position according to consumed nutriments of the bird communities living at the
area of the storage tank. The species and individual number of the birds living on
composite feed have decreased to a large extent; we only have to refer to the lack of
the 4 thousand pairs of rooks, about 10 colonies of which had lived here earlier.
However, the percentage of the herbivora and somewhat the insectivores has also
decreased, since the proportion of the carnivores has considerably increased, caused
by the prominent rise in the amount of fish-eating species.

Being aware of the tendency in change at the area the question can be set forth,
what could be expected in the future?

1. As the consequence of the growth of the brush-woods, there will be an increase
in the number of forest-bird species. Due to the expectable rise in water level, however,
a slight decrease in the area of brush-woods should be counted upon, which would
thus mean an excellent fishing and lurking place for the fish-eating birds.

2. There will probably be a decrease in the role and significance of the meadows,
marshes and reed borders — for the very reason of the expectable rise in water level.

3. The disturbed nature of the area will increase as the consequence of the
enhancing fishing, holidays and water sports, therefore the prominent enrichment
of the avifauna at the area of the water basin cannot be counted upon.

4. Nevertheless, the role and significance of the water basin may increase in
respect to the alimentation of the birds and during the course of their migration,
as a resting place. Thus, greater care should be taken of the peace at the nearby
nature conservancy areas, as the water basin may mean an alimentary base for the
birds settling there.

114



References

Bobrogrozy Gy. (1963): Die Vegetation des Theiss-Wellenraumes II. Vegetationsanalyse und
Standorttkologie der Wasser- und Sumpfpflanzenzonosen im Raum von Tiszaflired. Tiscia
(Szeged) 1, 5—32.

Homonnay Sz—Inaros Gy.—KorosvAry G.—SteErBeTZz L—und VasvArl M. (1965): Zoo-
logische Ergebnisse der Tiszaforschungen aus dem Jahre 1962. Tiscia (Szeged) 1. 71—380.
LEGANY A. (1970—71): Data to the ornithological conditions of the inuadation area Tiszaflired—

Kiskore. Tiscia (Szeged) 6, 41—55.

LEGANY A. (1983): The ornithological investigation on the forests of ,, Tiszadob Flood Basin™
nature conservation area. Tiscia (Szeged) 18, 125—134.

WiLson E. O.—Bossert W. H. (1981): Bevezetés a populacidbioldgiaba (Introduction to popula-

tionbiology.)— Budapest.

A kiskorei tarozo ormitoldgiai vizsgalata

LEGANY A.
Az OKTH FEszakalfoldi felligyeldsége, Debrecen

Kivonat

A szerz6 a Tisza IL. tarozé Tiszafiired-Poroszlo-Kiskore-Abadszalok altal hatarolt terliletének
madarallomanyat vizsgalta, dsszehasonlitva a korabbi allapotokkal.

Az adatfelvételezések a terlilet jellegzetes éldhelyein torténtek, hogy kellGen reprezentaljik a
Tisza IL. rnitofaunajat. fgy sikerlilt megallapitani a fészkelSkozdsségek mennyiségi és mindségi
viszonyait, amelyeket az egyes szdveg kozotti tablazatok is jol szemléltetnek.

A vizsgalat fényt deritett arra is, hogy a teriilet nem csupan, mint fészkelShely fontos, hanem
mint taplalkozasi biotop is igen jelentds. Az eldre jelezhetd valtozasokat illetGen az erdd fészkeld-
ko7isségének némi gazdagodasa varhatd, mig a tobbi teriileten, a ndvekvd zavard hatasok miatt
elentdsebb faunafejlodés nem remélhetd.

OpuuTONOrAYeCKHE HCCIEIOBAHNS BOJOXPANNINIA
Kmmkepe

Jerym A.

OKTT CesepoBenrepckas HHCHeKIH, JeOpeneH

Pestome

ABTOp IpoBeN HCCNeI0BaHAE COCTABA OpHATOMAayHs! Bogoxpanumuima Tuca I — Tucadropen
— Tlopono — Kumkepe — AGICANOK B CPABHEHWH C €0 MPEIbLIYIIHM COCTOSHHEM.

Ceenenns Obinm coOpaHbl HA OMNPENETEHHBIX XaPAaKTEPHBIX JKHBLIX YTONKAX, ¢ LENBH Npej-
CTABATh THIMYHYKO XapakTepucTuKy opHuTodaydel Tuca I1. IIpH 3TOM yIanock onpeleldTs OTHO=-
LICHHS MEXIY KAYECTBEHHBIM W KONHYECTBEHHBIM COCTABOM THE3AYIONIHX ITHII, YTO XOPOIIO
W JOCTPHPYHOT Tal WIBI, NpHBEJNEHHBIE B TEKCTE.

[IpoBeneHHRIe HCC €OBAHAA OCBETH H H TO, YTO 3Ta TEPPHTOPHA AB ACTCH BAXHOI HE TO BKO
KaK THE3IYIOIIEE MECTO J 5 ITHI, HO HIPacT BayHOE 3HAUCHHWE KaK KOpMOBaf 0asa o s Gnotoma.

Y10 kacaeTcs MepPCleKTHBLI HA Oyayinee, TO 31eCh B €cax NPEIIo araercs onpeie eHHoe
oboramenne YK agkoB HE3M, MPHYEM HA APYTHX MECTax 3TOH TEPPHTOPHH, B CBA3ZH C YBEe HYCHHEM
fecnokoiicTBa, 3HAYATE BHBIL POCT W pa3BuTHE (ayHBl HE OMHIAETCH.
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Ornitolo ka osmatranja akumulacije Kiskore
LEGANY A.
emaljski institut za za§titu Zivotne sredine, Inspektorat severne Madjarska, Debrecen
Abstrakt

Autor je rezultate osmatranja ornitofaune podrucja akumulacije Tisza II (Tiszafiired—Po-
roszlo—Kiskidre—Abadszalok) uporedio sa ranijim nalazima. Prikupljanje reprezentativnih uzoraka
ornitofaune vr¥eno je sa specifiénih biotopa akumulacije Tisza II. Na ovaj na¢in omoguceno je
bilo utvrdjivanje kvalitativnih i kvantitativnih odnosa ptica gnezdarica (vidi tabele). Takodje je
ukazano i na ¢injenicu, da se dato podrucje pojavljuje kao znafajan biotop za ishranu ptica. Na
osnovu prognoziranih promena oekuje se izvesno povecavanje brojnosti ptica gnezdarica u ums-
kim sastojinama. Na ostalim biotopima se, usled njihovog pojafanog narufavanja, ne moze oce-
kivati znacajniji razvoj ornitofaune.
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DATA TO THE PHENOLOGY OF STARLING
(STURNUS V. VULGARIS L. 1758)

GY. MOLNAR
Istvan Vedres Builders’ Secondary School, Szeged, Hungary
(Received July 31, 1983)

Abstract

Author summarizes his observations related to the migration of starlings at the Southern basin
of the Tisza river between 1958—1982. Data are presented on their over-wintering, winter alimentation
and a report is given of the regional mean value of the starlings arriving to the environs of Szeged as
well as the time of arrival of the native nesting birds, which corresponds to the Liibeck mean value
(,,semicircular migration™). Analysis is given of their mingling with other species during migration,
occurring only with five Limicola species. This points to the fact that the starlings mostly feed at moist
meadows during migration. The staying of a hatching starling pair near a nesting hollow prior to
nesting is demonstrated on a figure. The migration still continues at the beginning of the hatching
period.

Introduction

The Autumn and Spring migration of starlings is a rather well known process,
nevertheless, there are still some obscure points to be clarified. The starlings at the
environs of Szeged have been under observation by author irregularly since 1958
and regularly, with special interest since 1977. His data concerning their migration
are given in the followings.

Materials and Methods

Author’s observation area was the flood-plain forest between Szeged-Tapé and Vesszdslocated a
North from Szeged at the right bank of the Tisza river. Field-work was carried out here on 65 occasi-
ons during the mzntioned period. Apart from this, averagzly 6 hours long observations were accom-
plished on 11 occasions betwzen Szeged and Klarafalva at the left bank of the Maros; on 28 occasions
at the Southern-lowland natron lakes (Makraszék, Oszeszék, Nagy-szék); on 21 occasions at the
Pitvaros plains; on 36 occasions at the area of Tdserd6; on 29 occasions at the Szeged Fehérto; on
19 occasions at the Hanthdz-lakes and on 9 occasions at the Zsombd-meadow, walking through the
areas on the same routes with a 1050 sized binocular. Furthermore, a natural nesting hollow found
in an old walnut-tree at Ujszeged was followed with attention daily.

Discussion

The Hungarian stock of starlings starts its migration Southwards at the end of
Summer. According to the evidence of ringings the majority migrate to North Africa
through Yugoslavia and Italy in September (IGALFFY 1952, STUDER-THIERSCH 1969,
ScuMIDT 1977). Only few reports have arrived from the Soviet Union and Spain
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(latter: MOLNAR 1962). Large flocks arrive to our country from northernmost parts
in September (Poland, Soviet Union), causing great damages in the vineyards especi-
ally at the environs of their overnight places (mostly large reeds) at Transdanubia as
well as at areas between the Danube and Tisza rivers (Szuy 1957, Keve 1970, NAGY
1981). The last flocks leave in November, thus only the smaller flocks of over-win-
tering birds can be found later. These mainly feed on the berries of trees and orna-
mental shrubberies (Celtis sp., Prunus sp.). Owing to the same alimentation they
mostly stay with the flocks of fieldfare (Turdus pilaris). Enormous flocks over-winter
in Western Europe (e.g. France) (Davis 1955, WAGNER 1958, ROSENBERG 1968,
FEIGE 1973, CLERGEAU 1981), also causing agricultural harm in the surroundings of
their overnight places (HEmM de BALSAC 1931). Their over-wintering is observable
throughout Europe. They endure cold well. In January—February, 1979, author
observed two individuals in Elverum in Norway (Northern latitude of 61 ©), over-
wintering on oil-seeds at a winter feeder in —32 °C cold (MoLNAR 1980).

Their return in early Spring begins on the first days of February. Their advance
in the Carpathian-basin belongs to the Motacilla-type migration: early arrival at
the lowlands (Table 1), delay at the hill-country (ScHENK 1907). The average speed of
the migration is 49 km/day (SzMrNov 1930). The migration is strongly influenced
by climatic factors, too. A further characteristic of the European migration wave is
that the birds reach the Northern parts of Western Europe at approximately the
same time as our Lowland: ”semicircular migration”. Therefore, the mean value for
the Liibeck area described by WERNER (1934) is February 15; also being February 15
at Szeged (Table 1).

Tabelle 1. The earliest arrival of starlings to Hungary according
to SCHENK and MOLNAR

ScHENK, 1906 MOoLNAR, 1981
Year month day siteofobservation Year month day siteofobservation
1901. feb. 3 Békéscsaba 1959. feb. 1 Szeged-Vesszds
1901.  feb. 9 Overbisz 1961. feb. 26 Szeged-Vesszds
1902. feb. 10 Temes—Kubin 1962. jan. 30 Szeged-Vesszds
1903. feb. 3 Overbész 1963. feb. 26 Szeged-Vesszds
1904 feb. 7 Csallokézsomorja 1967. feb. 18 Szeged-Vesszds
1905.  feb. 4 Tharosberény 1978. feb. 25 Szeged
1906. feb. 6 Overbasz 1980. feb. 17 Szeged—Fehértd
Average: fcb. 6 | Average: feb. 15

The February flocks are still not the arrival of the Hungarian stock. Those
hatching in our country appear earliest at the end of February. On the basis of a 6
years’ observation period a pair hatching year by year in the hollow of an old walnut-
tree appeared at time-points between February 25 and March 5 (Ujszeged, 1977—
1982).

The main period of the migration is the beginning and middle of March. Large
flocks of some thousand individuals also occur at this pericd, but crowds similar to
the Autumn huge clouds do not develop. The birds generally feed at damp meadows,
grassy areas and plough-lands during migration. Their “sociable instinct” is well
developed (MARIAN 1975), thus they readily mix with species of similar alimentation
area during migration (Table 2). At the Southern Lowland they are observable the
most frequently together with the lapwing (Vanellus vanellus) which, too, searches
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Table 2. The intermingle of migrating starling flocks with other species

T Nu- Nu-
Sturnus | Vanellus m::" Ph;i::;:a- Limosa m::"
Date Site vulgaris | vanellus phae-| pugnox limosa arqu-
opus ata
No. of individuals
1976. mare., 23 Makraszék 40 19
marc., 27 Makrahdza 150 30
marc., 28 Hanthdza 100 40
marc., 28 Hanthaza 60 14
1977. mare., 19 Hanthdza 30 15
marc., 21 Pitvaros 200 60
marc., 26 Pitvaros 29 7
apr., 10 Zsombodi rét 150 10
oct.,, 9 Fehérto 150 2
1978. marc., 4 Vesszds 20 25
marc., 11 Oszeszék 12 10
1979. szept., 7 Fehértd 1 50
1980. marc., 15 Pitvaros 150 40
marc., 23 Pitvaros 300 40
oct., 18 Pitvaros 40 6
1981. marc., 15 Pitvaros 400 80
marc., 21 Pitvaros 300 200
marc., 28 Pitvaros 200 50
marc., 29 Pitvaros 80 25
apr., 4 Pitvaros 200 25
aug., 30 Fehérto 60 160
oct., 7 Fehérto 160 50
1982. marc., 15 Pitvaros 200 60
marc., 15 Pitvaros 100 100
marc., 23 Makraszék 20 4
marc., 23 Oszeszék 50 40
apr., 3 ] Pitvaros 80 40

for aliment at damp meadows and at the same time, the major features of their
migration correlate with those of the starling. These birds also spend the Winter in
Tunesia, their earliest arrival is also at the beginning of February, the majority
migrate in March, the culmination falls to the time-point of March 8, being March 6
in the case of starlings (HEGYFOKY 1906, SCHENK 1907, FONYEDI 1981). The association
of the starling flocks with other species is as follows, according to the order of fre-
quency: whimbrel (Numenius phaepus), ruff (Philomachus pugnax) black-tailed
godwit (Limosa limosa), curlew (Numenius arquata) (Table 2). The flocks may
intermingle on ground during feeding, but soon after flying up they form homo-
geneous stocks separated according to species. Small flocks migrate intermingled as
well.

Table 2 demonstrates that from the observed 27 cases the intermingle occurred
with the lapwing (Vanellus vanellus) in 17 cases (63%) and in 10 cases (37%) with
other species. In 23 cases (85%) the individual number of the starlings was much
higher than that of the species with which they mingled. The species intermingling
with starlings do not, or only rarely mix with each other.

After arrival the starlings rove. In this regard their behaviour is similar to that
of the blue pigeon (Columba oenas) which also arrives early and wanders a lot before

119



54 3 [ ]
1 .
1 [
Va1 °
30
® .
1 [ ®
p ° ° .
251 ] e
- [] ®
- ] ]
20 o w
4 [
] °
154 e
] °
i [}
10 <
4 ™ L]
5 < &
4 .
4 .
1.1 - -
i1.254 °
5 6 7 8 9 10 1 12 13 1% 15 16 17 18 19 hour
[ e

Fig. 1. The daytime dwelling of a starling pair around their nesting hollow from the time of their
arrival till the beginning of hatching (February 25—April 6)

starting to nest (HEGYFOKY 1907). The starlings arriving at their usual nesting hollow
stay near the surroundings in the early morning and evening hours, they feed and
rove during daytime. This is demonstrated on Fig. 1, on the basis of author’s obser-
vations between 1977—1982. Occasionally they disappear for days as well, and
according to assumption and literary data they rove farther at such times.

A further most characteristic feature of their Spring assemble is that the migra-
tion is intensively protracted: it still lasts even during the hatching period beginning
in April. On April 16, 1980 nests containing 1—2 eggs were found at the flood plain
between Szeged-Tdpé and Vesszds, on April 15, 1980, at Tdserdd a flock constituted
of 70 individuals was migrating to the North, and on April 17, 1980, at Ujszeged 270
individuals were migrating.

The migration of starlings is only known in general outline. With some of his
data, author wished to contribute to the clarification of the details.

120



References

FOnvepr, E. (1981): Data on the Spring arrival of some bird species from the environs of Siéfok. —
Ornithological scenery 7—89, 160.

HEeGyroky, K. (1906): Annual bird migration and the weather. — Aquila 14, 81—90.

KEVE, A. (1970): The avifauna of the Keszthely-mountains and the Small-Bakony. — Results of the
natural science researches of the Bakony 6, 74—77.

MARIAN, M. (1975): The avifauna of the Protection Area at Pusztaszer. — Aquila §2, 81—98.

MoLNAR, Gy. (1962): Starling ringed in Szeged and observed in Spain. — People’ s Word 90, 254, 4.

MoLNAR, Gy. (1980): Ornithological notes from Norway. — Ornithological scenery 7—9, 40—42.

MoLNAR, Gy. (1981): Population-ecological studies on Sturnus vulgaris. — Doctoral Dissertation.
Attila J6zsef University, Department of Zoology, Szeged.

NaGy, S. (1981): Data to the avifaunaa of Balatonederics and environs. — Ornithological scenery,

4—6, 75—79.
SCHENK, J. (1906—1907): Migration of birds in Hungary. — Aquila /4, 32—45.
Scamiot, E. (1977): From where and to where do our migrating birds come and go?— Natura,

Budapest.
Szuy, J. (1957): The alimentation-biology of starlings and its agricultural significance. — Agquila
63—64, 71—101.

Szmirnov, N. (1930): The Spring assemble of starlings in Eastern Europe and Western Siberia. —
Aquila 36—37, 95—104.
WERNER, H. (1934): The Spring arrival of migrating birds to Lilbeck. — Aquila 38—41, 114—121

rer

Adatok a seregély (Sturnus vulgaris L. 1758) fenolégidjihoz

MoLNAR GY.
Veadras Istvan Szakkdzépiskola, Szeged

Kivonat

A szerzd dsszefoglalja a seregély vonuldsaval kocsolatos megfigyeléseit 1958—1982 kdzdtt a
D2l-Alf6ldon, a Tisza déli szakaszan. Attelelésérdl, téli taplalékarol kozol adatokat, majd a Szeged
kornyekére érkezd seregélysk teriileti kozépértékét, a hazai fészkel6k megérkezésének idejét kozli.
Elemzi vonulas kdzbeni keveredését mis fajokkal, megérkezés utani koborlasat. Abran szemlélteti
egy kdltdpar fészkelés eltti tartozkodasat a fészkeld odu kzelében. A koltés megkezdésekor a vonu-
las még tartott.

Ja de x denonornn cxpopuos Sturnus vulgaris L.
1758)

Momnrap M.

Pezrome

ABTOpP HaeT CBOIKH O HaG FOJCHAHM Mepe €Ta CKBOPLOB IO FOKHOM wactu CpememyHalickoit
DABHHWHBI, 4 TAKKE MO FOKHOMY OTpe3ky pekH Tucel B 1958—1982 romax.

CoobwaroTca nanHbIe 06 KX 3MMHAX KOPMaX, & TAKKE O KO HYeCTBE CKBOPIIOB, IIPH ETAIOIINX
B OkpecTHOCTH ropoda Ceren u Bpemesu mpm era. HaBojsTcs JaHHBIE O MecTax THB3JIOBAHAS H
CMCIIHBAHHS WX C APYTHMH ITHLAMI.

Ha Tabnmue MLTIOCTPHTYIOTCS IBE HADHI CKBOPIOB BONH3H IyILiA.
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Prilog poznavanju fenologije vorka (Sturnus vulgaris L. 1758)
MoLNAR Gy.

Abstrakt

U radu su prikazani rezultati posmatranja seobe ¢voraka na jufnom podrudju reke Tisza u
periodu 1958—1982. godine. Autor daje podatke o prezimljavanju i ishrani & voraka tokom zimei
kao i o vremenu dolaska domacih gnezdarica, i o srednjim vrednostima teritorijalnosti u okolin,
Szeged-a. Analizirano je meSanje ¢voraka sa drugim vrstama tokom seobe i njihovo lutanje nakon
pristizanja. Utvrdjeno je da podetkom gneZdjenja jo¥ traje seoba.

122



Tiscia (Szeged) Vol. XXI. pp. 123—127 (1986)

SPECTROGRAM AND OSCILLOGRAM COMPARATIVE
ANALYSIS OF NIGHT HERON (NYCTICORAX NYCTICORAX L.)
ADVERTISING CALL

A. ALBERT and MARIA WOLLEMANN
Gyula Juhész Pedagogic Highschool and Biological Research Center HAS, Szeged
(Received November 20, 1984)

Abstract

The gargling, advertising call of the night heron was analysed by two different physical methods:
spectrogram and oscillogram analysis. Similar parameters of frequencies were obtained and cal-
culated by the two methods. No regular intensity changes were observed in the oscillogram.

The clusterlike occurence of the call was demonstrated and beside advertising a group coherent
function was proposed.

Introduction

In previous work (WOLLEMANN 1980, 1984) a spectrogram analysis was published
from different heronries calls esp. night herons, focused on a call present only during
the nesting period, which was defined as a gargling, advertising call.

In the present work this call was analysed further by using two independent
physical methods i.e. spectrogram and oscillogram analysis were performed. The
spectrogram records the freqency distribution of the call in time, whereas the oscillo-
gram reflects directly the intensity changes of the call. It is possible to measure by
videodensitometry the intensity of the call from the spectrogram (WOLLEMANN and
Oraszy 1976). Using magnification and retardation frequencies can be calculated
from the oscillograms of the calls (ALBERT 1983).

Our purpose was to compare the data given by the two different methods and
to gain more information on the function of this call.

Methods

Night heron calls were recorded at the heronry of Labodar on May 1, 1984, The microphone
FM-300A (Jin-In El. Co) was fixed on a poplar tree at 6 m height from the earth. The microphone
was steered by a magnetophone (SANYO, M 2502-U) from some distance before the channel (see
map in Wollemann 1981). )

Spectrogram analysis was performed as previously described (WoLLEMANN and OLaszy 1976)
with a Sound Spectrograph Series model (Voice Identification Inc). Oscillograms were produced on
an EMG TR 4653 type oscilloscope at different speeds and pictures were taken witha MOM MF 1—1
camera. Both recordings were carried out before and after filtering off the background noises.
Frequency analysis from oscillograms was calculated as described by ALBERT (1983) according to

SMETANA (1975) and SvAs (1981).
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Results and Discussion

Previous spectrogram analyses were made after cutting the background noises
below 500 Hz (WOLLEMANN 1980 and 1984). Presently both way of spectrogram
recording are demonstrated i. e. without filtering the background noises (Fig. 1) and
after cutting the background noises below 500 Hz (Fig. 2). As it is seen from the

| ” i i * : 1] il 7t i i
Fig. 1. Sonogram of night heron advertising call cutting the background noises below 500 Herz

Fig. 2. Sonogram of night heron advertising call without filtering the background noises
figures substantial part of the calls are produced below 500 Hz. The frequency is
raising till 1100—1200 Hz and a third harmonic is appearing at 2200 Herz. The call
was repeated 5 times and lasted 0.4 sec.

The same call analysed by oscillogram showed no regular periodicity in intensity
changes (Fig. 3). By calculating the frequency from the number of soundwaves
during a certain time period after varying the velocity of the electron beam and using
a twofold (Fig. 4, 5, 6) slowing the following frequencies were calculated: 550 Hz as
a ground-note modulated by a second (1100 Hz) and a third harmonic (2200 Hz).
There was also a component at 280—290 Hz in both recordings covered by back-
ground noises.

The whole call as calculated by this method lasted 0.379 sec. The differences
between the time measured by the two registration methods (0.4 resp. 0.379 sec) are
due to the background noises, which are more disturbing in the second method.

The maximal amplitudes of the soundwaves varied during the five periods as
follows: 22.2, 29.54, 20.6

19.5, 30.9 mm
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Fig. 3. Oscillogram of the night heron advertising call. Sensitivity 0,05 V/cm; velocity of electronbea
0,1 sec/cm; filtration of background noises below 240 Herz; recording is twofold slowed down

Ethological observations were performed during the sound registration with
the following results, The night heron nests were located in contrast to previous
years of observations (1978—82) near to the grey herons nests behind the channel
on the poplar trees. The reason of abandoning the former willow tree colony, which
was more near to the dam was probably that owing to constant low levels of the
Tisza river in 1983—84 there was no flood during the springtime as usual, and the
willow tree part of the former colony became entirely dry.

We observed on May 1, in Labodar 27 pairs of grey herons, 35 pairs of night
herons and 3 pairs of little egrets, which shows a decrease in the number of nesting
pairs as compared to previous numbers of night heron and little egret nests (Bop and
MoLNAR 1979, WOLLEMANN 1980). As to the function of the night heron call, there

Fig. 4. Oscillogram of the third, fourth and fifth phase of the night heron advertising call. Parameters
are the same as in Fig. 3. with exception of electronbeam velocity: 50 msec/cm
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Fig. 5. Oscillogram of the third phase of the night heron advertising call. Parameters are the same as
in Fig. 3. with exception of electronbeam velocity: 20 msec/cm

was nothing which could strenghten the pair greeting or nesting function of the call
as previously stated (WOLLEMANN 1984), but clusterlike occurence of different lonely
standing night heron calls were audible.
In a period starting from 5.28 p.m. the interruptions between the calls were as
follows:
3.” 1)’:‘ 52” 33’! 2{52)? 15)/ 2{) 9)‘} 4/} 2!3?”
3” 21:‘/ 100 101; 5” 1!! 1” 1” 1!/ 1’ 18” 3”-“

This demonstrates well that after a few minutes of interruption clusters of 4—5—8
calls appeared. Therefore beside the advertising character of the call a group coherent
function could be also attributed to it.

Future investigations has to demonstrate the eventual differences between the
individual calls in one bird and between more of them.
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A bakesé (Nycticorax nycticorax L.) rekldmhangjinak
spektrogramos és oszcillogramos vizsgalata

Kivonat
ALBERT A. és WOLLEMANN MARIA
Juhisz Gyula Tanarképzé Féiskola Biologiai Tanszéke
Magyar Tudoméanyos Akadémia Biologiai Kézpont, Szeged

A bakeso reklamhangjat két modszer eredményeinek Osszevetésével vizsgaltuk, szonogram és
oszcillogram segitségével. Mindkét esetben hasonld eredményeket kaptunk a frekvencia értékekre
vonatkozéan. Az oszcillogram kimutatta, hogy nincs determinisztikus hangerdsség valtozas. A kial-
tasok csoportosuldsa a jel reklamozo és csoportdsszetartd funkcidjara utalt.

Crnextpanknoe i ocum/utorpadoe nzyusue
KPHKJHBO# pekjIaMbl kKBakesl Nycticorax

AnGepr A., Bonnemann M.

TMemancTaTyT M. FOxac 1., Kadenpa 6uonorum
MTA llenrpansuas Gmomorms, Ceren

Pe3iome
Wccnenoranne KpukimMBOM peknamel Nyctieorax nyctieorax TpOBelH HA OCHOBAHHH
COYETAHHs ABYX METOM0B. B 00enx cilyyasX OTHOCHTEIBHO MX (J)PEKBEHINH IOJYYEHB OIHHAKOBBIE

pe3ynbTaTel. OcummmrorpaMmMa MoKasana, YTob HET HMKAKMX W3MEHEHHH B CHIE NeTepPMHMHAILHOTO
3Byka. M37aHHbIl CHMBHBIN KPHK pexmamupyer-oa Mmxuyn H TPYNOOROH CONMMIAPHOCTH.

Spektrogramska i oscilogramska ispitivanja ogla avanja gaka
(Nycticorax nycticorax L.)

ALBERT A. i WOLLEMANN MARIA
Katedra za biologiju ViSe pedago¥ke ¥kkole ,,Juhdsz Gyula”, Szeged
Centar za biologiju Madjarske akademije nauka, Szeged
Abstrakt
Ispitivanja signalnog ogla¥avanja gaka vr¥ena su uporednom analizom rezultata dobijenih
sonogramskim i oscilogramskim registrovanjem. U oba slu¢aja dobijeni su sli#ni rezultati u odnosu

na frekvenciju. Oscilogramom je utvrdjeno da nema deterministikih promena u jacini ogla¥avanja
Grupacije glasovnih efekata ukazuju na funkciju signalizacije i okupljanja kolonije.
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Abstract

Seasonal variations in the species composition and biomass of the phytoplankton were studied
in the northern region of the backwater of the River Tisza in the nature reserve at Lakitelek. Samples
for the investigations were collected at monthly intervals at three sampling stations at equal intervals.
The biomass and density of the hyptoplankton were measured on the basis of total algal counts.
Temporal similarities in phytoplankton associations were evaluated via hierarchical cluster analyis.
Primary production rates in relation to solar radiation were estimated with the oxygen light-dark
bottle method.

The results indicate that the tendencies of the algal communities to undergo compositional
changes were the same throughout the backwater during the period studied. However, there were
obvious differences between the species compositions during periods ranging from October to March
and from July to September. The winter phytoplankton was dominated by species of Chrysophyceae
and Pyrrophyta, while in the late spring collections Euglenophyta and Cyanophyceae were the most
frequent. In summer the small-bodied (=< 10um) green algae (mainly Chlorococcales) were the most
abundant. Diatoms (Centrales) were present in high individual numbers throughout the year.

The seasonal distribution pattern of the biomass showed three distinct peaks: the first maximum
between Dzcember and February (16—26 mg/1), the second in May or June (6—10 mg/1) and the
third in September or October (8—39 mg/1). As concern the primary production rates measured in
1981, eutrophic, polytrophic and hypertrophic subregions were differentiated in the backwater at
Lakitelek.

Introduction

The northern section of the dead-arm of the River Tisza at Lakitelek is part of
the Kiskunsig National Park which preserves the conditions of the river prior to its
regulation last century. Research into its phytoplankton started in the early 1960-s.
Besides identifying the high dominancy of Synura wvella Eur. and Cyclotella sp.,
UHERKOVICH (1971) emphasized that flowering plants and the rich algal vegetation
provide evidence of a higher level of limnological individualization. Regular sam-
lings at seasonal frequency were started from 1975 by Kiss, I. (1978 a, b). He described
a Euglenophyton abundance in the nonprotected southern region of the backwater.

Samples for our investigations were collected continuously every month from
1980 on. In previous studies we suggested that in the northern end of the backwater,
which is in a state of natural alluvium, the summer phytoplankton bloom is prevented
by shade effects of the macrovegetation and by the alimentary competition of bacteria
and epiphytic diatoms (KovAcs and DOBLER 1984). Moreover, by means of scanning
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electron microscopy we first identified occurrence of Thalassiosira faurii (GASSE)
HasLE (1978) in Hungary at Lakitelek (Kiss, K. T. et al. 1984).

The present paper reports results of algological investigations between 1980 and
1983. In this period, the qualitative and quantitative species compositions and seaso-
nal variations in the biomass of the phytoplankton were studied. On the basis of the
primary productivity and biomass, the backwater was qualified in FELFOLDY’s
classification (FELFOLDY 1980).

Materials and Methods

Sampling: Sampling areas have previously been characterized in detail (KovAcs and DoBLER
1984). Briefly, three sampling stations were set up along the 6 km northern section of the backwater,
at 3 kmintervals. The first (No. 1) was situated at the research house of the Tisza-Research Committee
at the northern end. The second (No. 2) was midway between No. 1 and No. 3, located at the bridge
at Téserdd. Samples were collected from a depth of 0,2 m every month between 1980 and 1982 from
the point No. 3, and between May 1982 and April 1983 from all three stations. Primary production
was measured in May and July 1981.

Species composition and biomass of the phytoplankton: For this purpose 1 litre raw
water was collected and subsamples of 100—500 ml were centrifuged (3000 X g, 10 min). Celli denti-
fication and counting were performed with a phase contrast microscope on 5 pl aliquots spread on
the surface of a thin (1 mm) agar-agar layer (NEMET 1982 and personal communication). The total
cell count of a species was expressed in terms of individuals per litre (ind/l). The biomass was expres-
sed in mg/l on the basis of the mean cell size multiplied by the number counted in 1 litre. Mean cell
volumes were calculated from at least 25 individuals.

Statistical procedures: Temporal similarities in the species composition of the phytoplank-
ton were estimated with the Czekanowskl (1909) index. Resemblance matrices and corresponding
cladograms were prepared using the average chain strategy (UPGMA) from the agglomerative,
hierarchy methods (SNeaTH and SokaL 1973, p. 230) for the clustering of phytoplankton associations.
An investigation was also made as to which species were common and present in similar quantities
relative to one another in the various phytoplankton communities.

Primary production rates and solar radiation: Primary production rates were measured
in situ with the oxygen light-dark bottle method (FELFOLDY 1980). Samples were collected with a spe-
cial self-made sampling device (KovAcs 1984). In this manner, 200 ml bottles were filled with homo-
genous phytoplankton samples through a bronze net. Bottles were incubated at different depths
in the backwater. Dark bottles were wrapped with aluminium foil. Oxygen was titrated by the WINK-
LER method. All incubations and analyses were performed in duplicate. From the light- dark oxygen
results, daily rates of gross production (PG) were calculated in mg C-m~*d~! (VOLLENWEIDER
1974, p. 87). Solar radiation was recorded at hourly intervals from sunrise to sunset with a SPE-
CTRA-PHYSICS (USA) pyrheliometer and the record was planimetrically integrated to calcu-
late daily solar input in mzgajoule-m=2.4-%,

Results
Phytoplankton biomass and its seasonal composition

Samples were collected at sampling station No. 3 at monthly intervals between
1980 and 1982. Total cell counts of samples from a depth of 0.2 m for the sampling
dates are summarized by major taxa in Table 1. The biomass of the Lakitelek back-
water was composed of a total of 303 species, 24 varieties and 7 forms. The phytop-
plankton was dominated by Euchlorophyceae and Bacillariophyceae, thoughin 1981
collections indicated a more abundant presence of Cyanophyceae, Euchlorophyceae
and Euglenophyta. There was a general decrease in the total number of diatom
species during the period studied, whereas the species found in the biomass exhibited
increasing individual numbers.
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Fig. 1. Cladograms of phytoplankton composition sampled at station
No. 3 in three successive years. (1980—1982), based on UPGMA
cluster analysis. See details in the text

Hierarchical clustering of abundance for the algal species produced two distinct
association groupings every year (Fig. 1), One group consisted of summer associ-
ations (May—October), dominated by green algae: Chlorococcum infusionum (0.3—3.1
million ind/1), Crucigenia tetrapedia (0.5—20.0 million ind/1) and Ankistrodesmus
angustus (1.0—1.7 million ind/1). The total counts of Qocystis lacustris, Scenedesmus
granulatus and Siderocelis minutissima were relatively high (up to 3.2 million ind/1)
in 1981, as were those of Ankistrodesmus minutissimus, Crucigenia pulchra, Nephroch-
lamis subsolitaria, Scenedesmus coartatus and S. securiformis (1.0—2.0 million ind/1)
in 1982. In addition, two diatoms were typically present: Stephanodiscus dubius and
S. hatzschii (1.1—2.2 million ind/1).
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The other group, composed of winter phytoplankton communities (between
October and March), was characterized by the mass production of Synura uvella
(up to 20.0 million ind/1), Chrysococcus biporus, Kephyrion inconstans and Ste-
phanodiscus hatzschii (0.5—7.2 million ind/1). Mention should be made of the striking
blooms of the small-bodied Stephanodiscus dubius (39.5 million ind/1) and Gloeocapsa
siderochlamys (14.0 million ind/1) in January 1980 and 1981 respectively.

The biomass showed three distinct peaks, one each in winter, late spring and fall
(Fig. 2). The winter maximum, ranging between 16 and 26 mg/1, could be attributed
to an increased abundance of Chrysococcus biporus, Kephyrion inconstans, Synura
uvella and the larger-bodied (10—40 pm) Cryptomonas erosa and C. ovata. Further,
Stephanodiscus dubius, S. hantzschii, Asterogloea gelatinosa and Gloeocapsa sideroch-
lamys were occasionally present in high individual numbers and contributed signi-
ficant to the winter biomass.

In late spring and early summer, chrysophytes were progressively replaced by
Euglenophyta species generating a biomass maximum of 6—10 mg/1 (Fig. 2).
Following the flood of 1981, when the backwater was flushed by the River Tisza,
a pronounced bloom of Oscillatoria (O. planctonica, O. limnetica and O. nigra)
and Euglenophyta (E. proxima, E. polymorpha and Lepocinclis ovum) yielded an
extremely high bimass level (42 mg/1).

In fall, the maximum biomass oscillated between 8 and 12 mg/1 and could be
attributed to the larger-bodied (12—15 pum) Stephanodiscus dubius, Chlorococcum
infusionum and Crucigenia tetrapedia.

Horizontal distribution of phytoplankton

Samples were taken from a depth of 0.2 m beneath the surface at all three
sampling stations (Nos. 1—3) at monthly intervals between May 1982 and April 1983.
The results of species identification and counting are summarized by major taxa in
Table 2. The phytoplankton along the backwater was composed of 268 species,
23 varieties and 10 forms, predominated by Euchlorophyceae, Bacillariophyceae and
Euglenophyta. Total counts of species identified were relatively high at sampling
station No. 2, but low at No. 1.

The hierarchical clustering of abundance for phytoplankton species sampled at
station No. 1 revealed a shift from a predominantly Chrysophytes assemblage domi-
nated by Chrysococcus biporus, Dinobryon divergens, Chromulina sp. (1.0—3.5 million
ind/1) and Synura uvella (5.7—18.5 million ind/1) during February and March, to a
predominantly Pyrrophyta and Euglenophyta assemblage dominated by Chroomonas
acuta, Cryptomonas erosa, C. ovata, Trachelomonas planctonica, T. verrucosa, T. volvo-
cinopsis and T. volvocina (0.2—1.3 million ind/1) in summer. Pyrrophyta dominated
in the fall collections (Fig. 3).

At sampling stations Nos. 2 and 3, seasonal variations in the phytoplankton
produced two distinct association groupings (Fig. 3). Firstly, the summer samples
collected during May and October were dominated by Chlorococcales, Ankitrodesmus
angustus, Chlorococcum infusionum and Crucigenia tetrapedia, as well as by the diatoms
Stephanodiscus dubius and S. hantzschii with high total cell counts (1.4—60.0 million
ind/1). Crucigenia pulchra (1.0—13.0 million ind/1) was also found at point No. 3.
The September association slightly resembled to the summer one and showed an
abundant presence of blue-green algae: Aphanothece sp., Chroococcus minutus and
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Fig. 3. Hierarchical classification of phytoplankton communities
sampled at stations Nos. 1—3 during May 1982 and April 1983.
Similarities were calculated on the basis of species
abundances

Gomphosphaeria lacustris (1.4—1.9 million ind/1). Secondly, the winter phytoplankton
were dominated by the Chrysophyceae Dinobryon divergens, D. sertularia, Chromulina
sp. and Chrysococcus biporus (1.2—13.9 million ind/1), and the diatom Rhisosolenia
longiseta (3.2—5.6 million ind/1). Synura uvella constituted 53% of the total cell
count in February sampling area at No. 2, while Asterogloea gelatinosa contributed
up to 72% of the total cell count in January at No. 3.
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Table 1. Total counts of phytoplankton species displayed by major taxa.
Samples were taken for three years (1980—1982) at station No. 3
(at the bridge at Téserds)

Counts of species identified Species occur-

Total counts

Taxa annually . ring every
1980 1981 1982 of species " Vear
Cyanophyceae 8 19 19 27 3
Euglenophyta 22 27 22 40 11
Pyrrophyta 10 15 10 17 6
Xanthophyceae 9 9 11 13 7
Chrysophyceae 18 15 15 18 13
Bacillariophyceae 62 42 38 82 18
Euchlorophyceae 65 99 94 134 41
Conjugatophyceae 2 3 0 3 0
Sum total: 193 229 204 334 99

Table 2. Horizontal distribution of phytoplankton species summarized by major taxa.
Samples were collected at all three stations ( Nos. 1—3) during May 1982 and April 1983

Species occur

Counts of species identified from the Totaléounts -ring in all

Taxa three stations

of species sampling
No. 1 No. 2 No. 3 see
Cyanophyceae 16 14 18 24 8
Euglenophyta 22 23 22 37 10
Pyrrophyta 12 11 11 14 9
Xanthophyceae 11 11 11 14 9
Chrysophyceae 17 17 16 18 14
Bacillariophyceae 33 51 43 63 23
Euchlorophyceae 67 100 29 126 52
Conjugatophyceae 4 0 0 4 0
Sum total: 182 227 220 301 124

Table 3. Primary gross production(. PG) in relation to solar radiation and biomass.
Eutrophication of the sampling areas was classified according to FELFOLDY (1980)

Primary pro- Solar radia-

Date Sampling duction rate tion Biomass Eutrophication
station (PC) MJ.-m-2.d-! g.m~? class
mgC-m~%.d-1

No. 1. 676 4,7 Meso-eutrophic

30. 05. 1981 { No. 2. 2324 } 18,2 33,6 Eu-polytrophic
No. 3. 2831 37,6 Polytrophic

30. 06. 1981 No. 1. 1007 13,2 10,4 Eutrophic

02. 07. 1981 No. 2. 3416 20,4 58,4 Polytrophic

03. 07. 1981 No. 3. 5121 19,5 86,1 Hypertrophic




Primary production rates

The primary gross productions (PG) measured simultaneously at the three
sampling points at the end of May 1981 with the oxygen light-dark bottle method
were significantly different in the longitudinal section of the backwater (Table 3).
Correlating with the biomass measured from the same raw-water samples, the highest
production rate (2831 mg C -m~2.d~1) was found at sampling station No. 3 and the
lowest value (676 mg C -m~2 .d~1) at No. 1.

A month later, however, the productivity with unchanged solar radiation was
nearly twice that for the summer phytoplankton bloom (Table 3). The production
rates revealed eutrophic, polytrophic and hypertrophic regions in the Lakitelek
backwater,

Discussion

Although there were pronounced seasonal changes in the species composition
of the phytoplankton, the most characteristic Synura uvella was predominantly
present throughout the period studied, with the only exception of the mild winter
in 1982.

In spring, Chrysophytes were usually replaced by Euglenophyta and Cyanophyceae
species, contributing up to 30—40% and 1—2%, respectively, of the total biomass,
but the individual numbers of Dinobryon divergens and D. sertularia increased
strikingly. An extremely high mass production of Euglenophyta and filamentous
blue-green algae (Oscillatoria) was recorded following the spring flood in 1981,
when these taxa contributed up to 74% of the total biomass. It was presumed that
this phenomenon was due to the decreased alimentary competition accompanying
the flush effect of the flood.

However, the obvious increase in dominancy of the small-bodied (< 10um) Igreen
algae (Ankistrodesmus, Crucigenia and Siderocelis) and the occurrence of certain
Pyrrophyta species (Chroomonas and Cryptomonas) provided a further evidence of
the advanced eutrophication of this backwater. Blooms of Centrales (Cyclotella and
Stephanodiscus) were found typical not only of the Lakitelek backwater, but of other
dead-arms of the River Tisza too (DoBLER and KovAcs 1982, 1984).

It was also found that Ceratium hirundinella, which dominated in the middle of
the 1970-s (Kiss, 1. 1978a), had almost completely disappeared from the phytop-
pankton in the 1980-s. On the other hand, the only known occurrence of Thalassiosira
{aurii (Gasse) HasLE in Hungary was recently identified (in small numbers) in summer
collections from the Lakitelek backwater (Kiss, K. T. et al. 1984). Otherwise, Th.
Jfaurii has been recovered from lakes in Central Africa (Ethiopia, Kenya, Congo and
Tanzania) (HASLE 1978).

The primary production rate results suggested that the Lakitelek backwater is
about twice as eutrophic as for example, the Tihany Basin of Lake Balaton (HERODEK
1977), probably because of the isolation and greater agricultural disturbance of the
former, while a similar productivity has been revealed in Lake Velence (FELFOLDY
1981) and in the Keszthely Basin of Lake Balaton (VGROs et al. 1983).
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A lakiteleki Holt-Tisza fitoplanktonjinak dsszetétele.
Biomasszdja és primer produkciéja 1980—1983 kozott

KovAcs KATALIN
Alsotiszavidéki Viziigyi Igazgatosag, Szeged

Kivonat

A Lakiteleki holtig északi, védett szakaszin 1980 és 1982 kozott egy, 1982 mdjusa és 1983
aprilisa kozott hdrom ponton havonta vett mintdk feldolgozisaval vizsgalta a fitoplankton Ossze-
tételének és biomasszajinak éves valtozdsat. 1981 nyaran két alkalommal mérte az elsddleges ter-
termelés intenzitdsdnak, a biomassza mennyiségének és az inszolarizacios feliileti teljesitmény ossze-
flggéseit.

Az algatarsuldsok szezonalis viltozdsa a vizsgilt periddusban mintavételi helyenként szig-
nifikdns killonbséget nem mutatott. A fitoplankton dsszetételét idoben vizsgdlva az oktobertdl mér-
ciusig illetve a juliustdl szeptemberig terjedd iddszak kiilénbségét mutatta ki. A holtdg vizterét a
téli Chrysophyceae és Pyrrophyta dominancia utdn mdjus—jtinius honapokban az Euglenophyta
torzs és a Cynophyceae osztily fajainak egyedszdmndvekedése jellemezte, Nydron a 10 ¢ alatti
Chlorococcales zoldalgik tomeges megjelenését regisztralta. Feltind volt a Centrales rend fajgaz-
dagsdga, 6szi, téli és tavaszi tomegprodukcidja. A biomassza annudlis viltozisa hiarom jellemzé

11



cslicsot mutatott. Az elsd maximum decembertdl februdrig (16—26 mg/l), a masodik méijus és
junius kézott (6—10 mg/l), a harmadik szeptembert6] oktoberig (8—39 mg/1) volt mérhets. Az 1981
nyardn mért primer produkcid alapjin a holtidg északi vége eutrofnak, a kézépsd és a hidnal levs
teriilete poli- illetve hipertréfnak bizonyult.

Cocras (uTOmIAHKTOHA, GHOMACCHL M HEPBAYHOI
mpoaykmin JlakaTesleKckoii MepPTBOif THCBI
B 1980—1983 romax

Kosag K.
Huxue ncanckoe Boproe YVopasnerne, Ceren
Peaiome

B cepeproii 9acTem oxpansemoro JlakmTenekckoro Méprtsoro pycma B 1980—1983 ropmax
EXEMECAYHO B pex MecTax Opamuck npoGbl AN W3yYeHHs COCTABA (JHTOIVIAHKTOHA H CMEHBI MX
owomaccel. JleroM 1981 roma B BOYX ciy4asx ObIH ONpefereHb! B3aWMHBIE OTHOINEHHS MEMIY
3()PEeKTHEHOCTHIO NEPBHYHOTO 00bemMa OHOMACCHL M HHCOJSUMOHHON MOBEPXHOCTHIO.

Ha npoTseHHH HCCNeayeMOTO MEepPHONA BOIOPOCIEBEE COOOIIECTBA HE MOKAa3ald HAKAKHE
CHTHE(UKATABHLIE W3MeHeHus . B cOCTaBe HTOMNAHKTOHA 3HAYMTENLHBIE HW3MEHEHHS BO3ZHHKIA
B OEPHOABI OKTAGPE-MAapT W MKOJIBCEHTPAOpPL., 3uMOM B crapuue mommamposamm Chrysophyceal
u Pyrrophyta, a B mepmoyn ¢ Mas mo uioHE — cTBoi Euglenophyta m xmace Cyanophyceal.
JleToM 3aperucTPHPOBANH 31eck MaccoBoe mossrenne Chlorococcales. OceHbr0, 3HMOIt M BecHOM
Habnropasrock NosBleHHe OONBIIOTO KONMYECTBA DpeAcTaBHTenell mopsaka Centrales, urto
mpencTaBiseT Gonbloi maTepec. B OHOMAcCce MOSBHAMCH TPH MakcuMyma: I — oT mekabps no
diespans (16—26 mg/l), I1 — B mae u nrore (6—10 mg/1), a IIl — B cenTpsbdpe u oxTabpe (8—39mg/l).
Ha ocHOBaHMH HCCITEIOBaHHM, IPOBEACHHEIX JeToM 1981 roaa, GBUTO YCTAHOBIEHO, YTO B CEBEPHOM
koHue JlonurTrenexckol Méprpoit Tucel npeodnanarot 3yrpodsl, a B cpeHeil YacTH | OKOJIO MOCTa —
MONH — WJIH THHEPTPOQEL

Sastavj biomasa i primarna produkcija fitoplanktona
Mrtve—Bise Lakitelek u periodu 1980—1983. godine

KovAcs KATALIN
Vodna uprava donje Tise, Szeged
Abstrakt

Na za¥ti¢enoj deonici severnog dela mrtvaje Lakitelek, ispitivanja sastava i godi¥njih promena
biomase fitoplanktona vrfena su u periodu 1980—1982. godine na jednom punktu, a od maja 1982.
do aprila 1983. godine na tri punkta. U toku leta 1981. godine, merenja intenziteta primarne pro-
dukecije i uslovljenosti biomase i insolacione povr8ine, vr¥ena su u dva navrata.

Sezonske promene sastava fitoplanktonske zajednice, u toku perioda ispitivanja na mestima
uzimanja proba, nisu pokazivale signifikantne razlike. U odnosu na vremensku dinamiku prikazane
su razlike u sastavu fitoplanktona za period od oktabra do marta, odnosno od jula do septe=bra.
U mrtvaji, nakon zimske dominacije Chrysophyceae i Pyrrophyta, u periodu maj—juni se javlja
povedavanje brojnosti vrsta algi iz razdela Euglenophyta i klase Cyanophyceae. Tokom leta se
registruje masovna pojava zelenih Chlorococeales algi, u kolidini ispod m. Uoéljivo je bogatstvo
vrsta algi iz reda Centrales, njihova jesenja, zimska i proleéna masovna produkcija. Promena pro-
dukcije biomase pokazuje tri karakteristi®na maksimuma: prvi od decembra do februara (16—26
osnovu utvrdjene primarne produkcije u toku leta 1981. godine, severni kraj mrtvaja spada u eutrofnu
kategoriju, dok je srednji deo i podrudje oko mosta po kvalitetu poli- odnosno hipertrofan.
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STUDIES ON THE VEGETATION DYNAMICS OF
NANOCYPERION COMMUNITIES II. CLASSIFICATION
AND ORDINATION OF SPECIES

I. BAGI and L. K6rMOCZI
Attila Jozsef University, Department of Botany, Szeged, Hungary

(Received March 1, 1985)

Abstract

On the basis of the reciprocal averaging ordination studies on the species of the Nanocyperion-
like cenoses, similarly to the ordination of the stands, the population of the Nanocyperion zone at the
river-bed can be separated in two manners: interior primary succession characteristic to the lower
relieves and exterior primary succession characteristic to the higher relieves. The development of
the mean characteristic indicator values can be evaluated as the regular concomitant of these proces-
ses. The results of the ordination and the applied cluster analysis are well comparable. The develop-
ment of the clusters shows connection with the distribution of the cenoses in time and space, i.e.
with the vegetation dynamics of the river-bed’ s mud vegetation.

Introduction

The rapid changes of the river-bed Nanocyperion associations make possible
vegetation dynamic studies devoid of exterior effects and feasible under natural
conditions, similarly to the qualitative description of the alterations of the flood-plain
Bidentetea cenoses (BAGI and BoDROGKOZY 1984). In the first half of the studies the
main determinations in respect to the regularities of the alterations of the Nanocy-
perion-like cenoses were as follows (BAcr 1985). It could be determined on the basis
of the reciprocal averaging (RA) ordination studies on the stands that the relative
repression of the hygrofrequent species is generally characteristic to the transforma-
tion of the vegetation at the studied area, the cause of which is the continuous drying
out of the biotope. The relief-dependent appearance of the nitrofrequent species is
characteristic. On the basis of the development of the partial coverage of the nitro-
frequent species, two types of successions originating from the river-bed Nanocy-
perion stands could be distinguished. At higher relieves where the vegetation period
is longer due to the earlier cessation of water covering, and the Nanocyperion asso-
ciations are in direct contact with the Bidentetea (Chenopodio-Scleranthea) commu-
nities (TiMAR 1950a, b), the appearance of the nitrofrequent species is intensive in
the second half of the vegetation period. This process leads to the early disinte-
gration of the Nanocyperion associations, and Bidentetea communities develop.
This type of succession can be regarded as exterior primary succession. The succession
is exterior despite the fact that the major part of the propagules of the developing
new community is found at the area even in the initial state, since the propagules
originate from the zone of the higher relief which is by now not of Nanocyperion
character, their replacement is already started during the Nanocyperion state of
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development. The syngenetic character is dominant in this succession process (PRE-
CSENYI 1981).

At deeper relieves the appearance of the nitrofrequent species is not considerable,
during the course of transformation the typically Nanocyperion elements are dis-
palced by species standing close to both the Bidentetea association-class and the
Nanocyperion association-group (Potentilla supina, Rumex stenophyllus), the less
hygrofrequent Nanocyperion (Gnaphalium uliginosum) and non-nitrofrequent
Chenopodio-Scleranthea (Rorippa sylvestris, Lythrum salicaria) (So6 1964—80).
This type of succession can be regarded as interior primary succession, because the
penetration of the foreign elements at the area is minimal and the dominance values
of the hygrofrequent species of the highly hygrophytic Nanocyperion stands decrease
to the benefit of the less hygrofrequent species as the consequence of accomodation
to dryness. The interior primary succession can also be regarded as change of aspect,
in the traditional sense. In the case of the Nanocyperion associations, however, the
Nanocyperion — Chenopodio-Scleranthea transformation is so expressed that it
oversteps the concept of change of aspect, therefore it can be mentioned as primary
succession. The ecogenetic character dominates in the process manifested in acco-
modation to dryness by a change in species composition.

The studies on classification and ordination in the first part were related to the
cenoses and relevés. The described results were gained on the basis of the inter-
pretation of these methods. The question arises whether, subjecting the species to
the already applied methods, the afore-mentioned regularities could be evidenced;
whether the multivariate analysis of the species would result newer relationships?

The various types of ,,multivariate analyses” (OrLOCzI 1975, Sz6cs 1972) are
widely used in ecological practice. The most widely used are the classification and
ordination methods. Several publications have reported on the possibilities (SvAB
1979), conditions (Sz6cs 1973), weakness (HIiLL-GaucH 1980) and defects (BEALS
1973) of application of the various methods. Reports on the testing of the various
methods are also numerous (SwWAN 1970, Noy-MEIR-AUSTIN 1970, GAaucH 1982a).
The joint application of the methods is frequent; comparative studies on the methods,
e.g. application of ordination methods besides regressionanalysis, D?%-analysis
(PRECSENYI 1969), cluster analysis (GAUCH-WHITTAKER 1981).

The multivariate analysis may aim at studies on the species as well as the samples
and stands. The multivariate analysis of species is generally used to solve taxonomic
(HorANszKY 1960) and cenosystematic (MucINA 1982) problems. Furthermore, the
species analysis is often used to clarify the correlations between environmental
parameters and the structure of cenoses (GoLDSMIDT 1973). The ordination studies of
species may confirm the results of other statistical methods, like interspecific associ-
ations (BATES 1975), non-metric multidimensional scaling (MATTHEWS 1978).

Materials and methods

o blTl';re base of the calculations was the cenological table published in the first part of this report
able 1).
The cenosystematic characterization of the species was performed on the basis of the summarizing
work by Sod, with particular regard to the cenological references found in Volume VL. (Sod 1964—80).
The classification was performed by applying three different kinds of uniting methods strating
from a similarity matrix calculated on the basis of the Rekonen-index: single linkage, complete
linkage, simple average (Popani 1980). The RENKONEN-indexX is:

Sie = %‘ min {py;, Prx)
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Table 1

1. 2. 3. 4.|5. 6. 7. 8]9. 10.11.12.

. Cyperus fuscus

. Dichostylis micheliana

. Gnaphalium uliginosum

. Veronica anagallis-aquatica
. Rumex stenophyllus
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. Potentilla supina

. Plantago major 8
. Rorippa sylvestris 4
. Amaranthus lividus 3
. Chenopodium rubrum 5
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11. Lythrum salicaria

12. Xanthium italicum

13. Bidens tripartita

14. Agrostis stolonifera

15. Polygonum lapathifolium
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16. Polygonum hydropiper
17. Chenopodium album

18. Echinochloa crus-galli 2
19. Lythrum virgatum
20. Tanacetum vulgare

N TR
-1
Tt bt
ot L
m+u
)—-m;—n“'
—

Lh b P 0o
+patnt
e
=38
]
=2

(]

21. Chenopodium polyspermum
22. Salix triandra (juv)
23. Portulaca oleracea
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where, applied in the given case
1 is the similarity of species.—j and k-according to their covering values
DPiy s Pi; are the probabilities of finding of the species j and k, in the i ** stand.

The reciprocal averaging technique was applied in the ordination calculations according to
the method described by Hill, with the difference that the set of starting scores for the species consisted
of random numbers between 0—100 (HiLL 1973). The cause of the method selection was partly the
objectivity of the RA opposed to the polar ordination (GAUCH—WHITTAKER—WENTWORTH 1977)
or the weighted averages ordination, and partly the ,,meaningful” ordination of species of the RA.
The RA ordination is especially suitable for the processing of a base matrix (cenological table) come-
posed of moderately heterogeneous data. For the ordination of an extremely heterogeneous mass of
data, the detrended correspondence analysis (DCA) (HinL—Gauch 1980) developed for eliminating
theerrors of RA is more suitable, while the ordination of homogeneous data can be accomplished
the most effzcticely with the PCA ordination (Gauca 1982b). The less effective ordination of species
of the PCA mzthod is probably due to the fact that the data of the cenological tables can be regarded
as more heterogeneous in respect to species, than to stands. Owing to the less informative character
of the ordination of species in the case of PCA, authors usually apply the PCA ordination of stands
to demonstrate the effect of species-related, mostly environmental parameters, comparing the various
species’ distribution among the objects (WarD 1970, Rogers 1970). Some authors use other methods
for the ordination of species, apart from the PCA ordination of stands (zaanG 1983).

Faults of RA are that the axes of higher serial number are determined by the lower ones, they
are poor in surplus information and the median-related crowing of the objects are demonstrable at
the end values of the 1. axis (GAucH 1982b). The degree of axes’ independence from other can be
checked by calculating the determination coefficient calculated on the basis of the linear regression
(SvAR 1981). Naturally, the standard errors of the method cannot be excluded in such manner, since
these do not change according to linear function. The determination coefficient expressing the subor-
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Fig. 1. Change of the determination constant (r?) in the function of the increase in axis number (on
the basis of the data shown on Table 1). The relationship of two variables is expressed by the
determination coefficient. In the case of the 1—4 axes regarding the aXes as variables the deter-
mination coefficient has a minimum, the regression between the two axes is minimal

dination between the first and higher axes develops as follows, in the function of the serial number of
the axes (Fig. 1):

The determination coefficient is the lowest between the first and 4th axis (cp. Gaucu 1980).
However, comparing the ordination figure with the result of the cluster analysis, the clusters of the
dendrogram are the best differentiated between the 1—3 axis pairs, in this case the error arising from
th_c regression of the axes as well as the standard error of the ordination are presumably of opposed
gisns.

Results

Classification

With the application of the complete linkage and group average uniting types
clusters made up of the same elements can be distinguished (Popaxt 1980). The main
groups are the followings:

The first group comprises the Nanocyperion character species (Cyperus fuscus,
Dichostylis micheliana, Gnaphalium uliginosum) and the Plantago major ssp. pleiosper-
ma, the character species of the Isoéto-Nanojuncetea class (PIETSCH 1973). Those
species also assemble in this group, which are present at the area with a significant
coverage even at the time of the initial stage of the Nanocyperion associations
( Lythrum salicaria, Chenopodium rubrum). As the character species of the Chenopo-
dion fluviatile group Chenopodium rubrum proves the cenosystematic relationship
between the Nanocyperion and the Chenopodion fluviatile association groups.

Such elements belong to the second group, which show the late stage of the
vegetation at the river-bed Nanocyperion zone. On the basis of their occurrence,
the seare mainly transitionalelements : Nanocyperion — Bidentetea ( Rumex stenophyl-
lus, Potentilla supina, Veronica anagallis-aquatica), Nanocyperion — Chenopodio-
Scleranthea (Rorippa sylvestris).
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The third group comprises those elements which can be found at the area with
small coverages, cenosystematically these differentiate from the Bidentetea and
Nanocyperion species dominating at the area. (It should be noted that although the
Bidentetea association-class is a part of the Chenopodio-Scleranthea division, it can
well be separated from the other classes of the division, thus the differentiation does
not meet with any difficulties).

Besides the typically Bidentetea elements (Bidens tripartita, Xanthium italicum)
the fourth group contains the Agrostis stolonifera and the Echinocloa crus-galli.
These species occur at higher relieves with essentially higher covering than at the
lower parts, their coverages become considerable at the end of the vegetation period.

The Polygonum species, the character species of the Bidention association group,
are segregated in the fifth cluster, as is also the Chenopodium album, which has wide
ability of accommodation and is cenologically indifferent. This species is mentioned
in literature as the character species of the Chenopodio-Scleranthea division (So6
1964—80).

With the application of simple average, the 2., 3. and 4. groups can be united at
a common similarity level, the common characteristic of the 2. and 4. groups is their
appearance in the later phases of the vegetation period. The united group is linked
with the first group at a similarity level of 0.26. In the case of complete linkage the
segregation of the 1., 3. and 2., 4., 5. groups is maximal. The common characteristic
of the 1. and 3. clusters — distinguishing them from the 2., 4., 5. groups is that their
covering quota is more significant in the early stage of the vegetation period, than in
the late stage (Fig. 2a, 2b).

Table 2 demonstrates the relationships between the relieves and the phases of
the vegetation period, with the changes of the covering values for the species forming
the various clusters (Table 2). The table also shows the proportional distribution
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Fig. 2. a
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Fig. 2. Dendrograms of cluster analyses prepared with a, simple averages, b, complete lincage and c,
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single linkage uniting techniques on the basis of the similarity matrix calculated with the Ren-
konen-index. The plant species can be identified on the basis of the serial number given in Table 1.
The symbols drawn to the species refer to the cenological group(s) (combined symbols) where
the occurrence of the given species is the most characteristic



among the various clusters of the vegetation covering at the area according to relief
and time. It could be determined that progressing from the first towards the fifth
cluster, the probability that the selected element of the cluster originates from a
lower relief and an early time continuously decreases. The probability continuously
increases that the element originates from a higher relief and besides this, is taken up
at a later time. From the applied methods, this is emphasized principally by the
single linkage method (although with slightly changed clusters) (Fig. 2c). In this case

Table 2
Cluster A B C D Pa Ps Pc Po | Pac Pabp Pec Pep
1 64.75 42.48 72.88 34.12 [0.6038 0.3962 0.6812 0.3188/0.4113 0.1925 0.2699 0.1263
2 27.92 13.45 10.00 31.20 [0.67490.32510.24270.7573|0.1638 0.5111 0.0789 0.2462
3 1.05 5.84 4.58 2.19 [0.15240.84760.67650.3235/0.1031 0.0493 0.5734 0.2742
4 5.06 23.54 7.29 21.72 |0.17690.82310.25130.7487, 0.04450.1324 0.2068 0.6163
5 1.22 14.69 5.25 10.77 |0.07670.92330.3277 0.67230.0251 0.0516 0.3026 0.6207

A—lower relief

B—higher relief

C—early time

D—later time

Pa.m.cips—the probability of selection from the relevant
cluster of element possering from the characteristic
indicated in the index

Pacsep, —the probability of selection in respect to the
element possessing both characteristics indicated
in the index

the linkage effect only prevails at higher uniting levels, the major groups are essentially
unchanged. Two elements of the first cluster (Chenopodium rubrum and Gnaphalium
uliginosum) can be combined with the remaining elements of the second cluster.
Those elements which join the second cluster — also doing so at a lower similarity
level during the course of the previous uniting procedures — (Tanacetum vulgare,
Veronica angallis-aquatica) segregate from the second, and even the first group, too.
The first and second clusters combine at a similarity level of 0.51. The species of the
combined clusters appear with greater covering at the lower relief of the study area.
The segregation of the clusters bearing the serial numbers 3., 4., 5. in the previous
combination is similar to the preceding ones in the case of single linkage combina-
tion.

Ordination

The results of the RA ordination of the species are observable on Fig. 3a. b. c. d.
The species characteristic to cenosystematically identical categories can be segregated
well. The objects can approximately be arranged into two groups ,,branches” (Fig.
3a). One branch is mainly formed by Nanocyperion elements, the other mainly by
Bidentetea elements. The ,transitional” species can be found at the crossing as well
as at the common section of the branches. (Veronica anagalis-aquatica and Rumex
stenophyllus, Potentilla supina,). The third group also segregated by the cluster

19



20

AXIS-2

AXIS-2




analysis (mainly between the 1—3 axes) is ordinated at the area between the two
branches. The Nanocyperion elements, with good approach, fall to the same straight
line, the equation of which with the transitional elements is as follows:

Zl.ax = 8.12—1.13 Zs ax

The linkage is tight besides the dispersion of r = 0.8510. The Nanocyperion species
are situated along the straight line in the sequence of their phenology. First the
Cyperus fuscus and the Dichostylis micheliana, then the Gnaphalium uliginosum and
the Veronica anagallis-aquatica appear in the Nanocyperion associations. The Rumex
stenophyllus and the Potentilla supina reach their highest dominance values in the
finishing phase. The relationship between the sequence of appearance and the envi-
ronmental parameters is shown by the development of the W-indicator value of the
species, in due course: 10, 10, 9, 9, 6, 7 (ZOLYOMI et al. 1967). Studying the relation-
ships between the indicator values and the ordination, it could be determined that
regularity other than the already mentioned characteristic could not be demonstrated
in respect to the location of the species.

Beyond strengthening the results of the cluster analysis, the arrangement of the
objects between the 2—3. axes is less informative (Fig. 3b).

Figs. 3c. and 3d. demonstrate the comparison of the cluster analysis with the
groups of the ordination. In the case of the 1—3 axes (Fig. 3c) the clusters obtained
by the uniting of the complete linkage and the simple average, resp., were segregated,
while in the case of the 1—4 axes those clusters were segregated which were obtained
from the uniting of the single linkage (Fig. 3d).

Contrary to cluster analysis, the most important, striking advantage of ordina-

6 80 100
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Fig. 3. Results of the reciprocal averaging ordination of species. Detailed interpretation is given in
the text. The higher numbers (Fig. b, ¢, d) indicate the appropriate clusters

tion is that the succession types can be interpreted on the ordination figure. This
additional information derives from the dynamic interpretation of the figure, the
dynamic character is referred to by the phenological order of succession on the
figure of the species belonging to the Nanocyperion group. According to this inter-
pretation the Nanocyperion branch represents the process of the interior primary
succession and the Bidentetea branch falling into that of the Nanocyperion represents
the process of the exterior primary succession. It is not accidental that the Chenopo-
dium rubrum, the character species of the Chenopodion fluviatile association group,
was found closest to the Nanocyperion branch. Apart from the major ,,processes”,
those species are found the cenosystematic role of which is negligible in respect to
the process of both the interior and exterior primary successions (Fig. 3a, 3b).

While the ordination studies reported so far were performed at identical time,
providing comparison and evaluation of the various independent relevés, the present
study — taking advantage of the possibilities implied in the rapid changes of the
Nanocyperion communities — adopts the ordination method to the dynamic system
of tightly connected cenoses located at the same area, changing in time and space.
As a consequence the quantitative characteristics (e. g. average indicator values) can
only be co-ordinated to the different groups of the ordination figure as concomitant
phenomena. The ordination of a system or mass of data, which could be regarded as
being static, emphasizes the quantitative characteristics, while the main features of a
dynamic system are qualitative; the ordination figure lays emphasis on these by the
development of the cenosystematical system and the mentioned succession types,
resp., as well as by the exact reproduction of the Nanocyperion phenology.
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Vegetaciodinamikai vizsgilatok Nanocyperion jellegii conézisokon I1
A fajok klasszifikdcidja és ordindcidja
Baai I. és Kormoczr L.
Jozsef Attila Tudomanyegyetem, Novénytani Tanszék, Szeged
Kivonat

A Nanocyperion jellegi condzisok fajainak reciprocal averaging ordinicios vizsgalatai alap-
jan, a felvételek ordinaciojahoz hasonloan a folyomeder Nanocyperion zonaja benépesiilésének
kétféle utja kiilonithetd el: interior primer szukcesszio, amely az alacsonyabb térszinekre jellemzé és
az exterior primer szukcesszio, amely a magasabb térszinekre jellemz6 folyamat. Az atlagos karak-
terisztikus indikatorértékek alakulasa ezen folyamatok tdrvényszer(i kisérdjelenségeként értékel-
hetd. Az alkalmazott cluster analizis €s az ordindcio eredményei jol dsszevethetdk. A clusterek kiala-
kulasa dsszefliggést mutat a condzisok térbeli és iddbeli tagolodasaval, vagyis a folyomeder iszap-
novényzetének vegeticiddinamikajaval.

Bere'rannoﬂnonnﬂauﬂqecmoe HCCIeMOBaHHe HAX PACTHTCIEHBIMH
coobmecreamvu Nanocyperion 11.
Knaccnduranus u opmHanus BHI0B

Bbanu WU., Kepmenu M.
Vansepcuter mM. HMomed A., Kadenpa Gotammxu, Ceren
Pestome

Ha ocHOBaHMH pEUHNPOBAN ABEPATHHT OPJHHAHTHBIX MCCIEIOBAHMH DACTHTENBHBIX CO00-
mmecTB NanoCyperion-Horo xapakrepa, B Hoao0¢ OpIMHATHUBHBIX IPHEMOB B 3aceifeHun Nanocy-
perion-Hoif 30HBI B pPEYHBIX PYCNAX, T BBIOEAAIOTCA HBA NYyTs 34CENCHHSA: MHTEPHOD NpHMEp
CYKLECHBHBIN, KOTODBIH TIPHypOdeH Ana Oonee HHM3KO pACTONOMEHHOTO peilbeda M IKCTEPHOD
OpPHEMEp CYKIHEeCHBHBIH — MPHYMOYeH A714 Oonee BBICOKO PAacTmONOAKEHHOTO pelibeda.

OGpa3zoBaBmupecs NOXYXapaKTEPHLIE HHIMKATOPHbIE PE3YIBTATEI B TAKOM CIIy4ae CIEyeT
OLEHUBATh B MPOMECCE 3AKOHOMEDHBIX CONMPOBOMIANOIINX SBICHHIA,

TTpunMeHeHHBIH aHATH3 KIycTepa H OPIMHALMOHHEIE Pe3y/IbTATHI 316Ch XOPOIIO COBMEIAIoT .
OOpa3oBaHue KIIyCTEPOB MOKA3BIBAET HA B3aMMHBIC OTHOINEHHA LEHO30B C TEPPHTOPHANBHBIM H
YACOBBEIM DACY/IEHEHHEM, TO €CTh Ha JWHAMMKY BETETAllHM HJIOBOH PACTHTIEIBHOCTH.

Ispitivanje dinamike vegetacije sa karakteristikama
Nanocyperion zajednice IT
Klasifikacija i ordinacija vrsta

Baci L. i Kormoczi L.
Katedra za botaniku Univerziteta ,, Jozsef Attila”, Szeged
Abstrakt

Na osnovu ,reciprocal averaging™ ispitivanja vrsta sa karakteristikama Nanocyperion zajed-
nice, sliéno ordinacijskom snimanju naseljavanja korita reke, uo€ljiva su dva praveca: interior
primer succession koja karakterife nize slojeve i exterior primer succession Kkarakteristina
za viSe nivoe. Kretanje prosedne karakteristitne vrednosti indikatora se javlja kao prateta
zakonita karakteristika ovih procesa. Primenjena cluster analiza i rezultati ordinacije se uspe$no
mogu uporedjivati. Razvoj clauster-a pokazuje povezanost izmedju vremenske i prostorne diferen-
cijacije zajednica, odnosno sa dinamikom vegetacije flore mulja u koritu reke.
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TISZA WATER, AS IRRIGATION WATER, POLLUTED
WITH VARIOUS COMPOUNDS

ANGELA KovAcs and MARIA MESZAROS

Department of Biophysics, Attila Jozsef University, Szeged, Hungary.

(Received September 3, 1984)
Abstract

One of the greatest problems in our times is environmental protection, which affects agricultural
and horticultural plant cultivation in a complex manner. The compounds getting into the river and
canal waters are harmful to the plants in various ways by means of watering.

Introduction

The effects displayed on cultivated plants of polluted matter found in water
systems have been studied by several authors, e.g. SHULKA et al. 1977, BEjaonI 1980,
ALKA et al. 1981, KumAR et al. 1983, WAGENER 1983, etc.

The compounds washed into the water system of the Lower Tisza region were
studied at the time of watering during the period of sowing and in the case of plants
later being in the state of vegetative growth. The degree of damage, tolerance, or
wasting away of the plants could be concluded on the basis of the metabolic-indi-
cators, With the adding of Faneron multimixture herbicide + glyphosate, chlorbro-
murone, common salt and inoxane, a sewage-germicide containing chlorine-iodine,
were used in our laboratory experiments.

Materials and Methods

Our experiments were performed with musk melon, hybrid maize and horse-bean plants.

For preemergent treatment the seeds were greminated till the age of 5—6 days, in Petri dishes
on filter-paper moistened with the solutions of the compounds, in 23 °C dark thermostat till the day
of studying.

In the case of postemergent treatments 3 days old plants germinated under conditions similar
to the former, but on filter-paper moistened with tap-water were treated with the adequate solution
concentrations of the variousc ompounds. Simultaneously the plants were placed in light thermostat of
cc. 7000 lux illumination and grown till the day of studying in general till theage of 8, 9, 11 days. The
controls were grown on tap-water in the case of both treatments.

The compound solutions used were: 2 ml herbicide mixture (brominephenoxime + terbutylazime
+glyphosate), 0,5 g chlorbromurone (Maloran), 1 g sodium chloride in 1—1 liter tap-water, 0,5 ml
inoxane (Incosan-W iodofor) germicide solved in sewage.

Studies were performad on growth, dry matter accumulation, ascorbic acid content, total
soluble protein amount, dzvelopmeant of pzroxidasz enzyme activity, total phenol amount as well as
the changes in RNA values (Lowry et al. 1951, Lavee-Glaston 1968, Spies 1955).

The experiments were repeated 3—35 times.
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Results and discussion

The results obtained for the preemergent treatment of the musk melon seeds
are summarized in Table 1.

The sewage displayed greatest effect on the development of the seedlings, even
with the presence of a certain amount of germicide. Negligible deviation was experien-
ced in respect to ascorbic acid content, total soluble protein and total phenol amount
compared to the control. Therefore the seedlings could not have been damaged.

The musk melon seedlings sustained the various eompounds quite well under
preemergent conditions,

The measurement data of the 8 days old postemergent-treated musk melon
seedlings are summarized in Table 2.

With the exception of ascorbic acid, there was no such difference between the
various indicators which would have indicated ageing and wasting away, respectively.
However, the amount of ascorbic acid exhibited rather high value, referring to the
revived processes. Only slight degree of deviation was observable between the various
indicators.

Table 1. Data of 5 days old musk melon seedlings receiving
preemergent treatment

Length Dry mat- RNA Ascor- Total Peroxi-  Total

ter bic soluble dase phenol
acid protein
Treatment mm  mg/g /g /g /g EU/g v/g

fresh fresh fresh fresh fresh fresh
weight  weight weight weight weight weight
Shoot+ Shoot+  shoot shoot shoot shoot shoot
+root +root

2 ml herbicide mixture/

1 tap water T 93 126 191 294 23 100
0,5 g chlorbromurone/

1 tap water 89 92 133 193 330 23 94
1g NaCl/1 tap water 136 79 103 174 243 15 90
0,5 ml inox./1 sewage 166 95 112 159 243 20 112
tapwater control 65 100 105 160 240 18 96

Table 2. Data from the shoot of postemergent-treated 8 days old musk
melon seedlings

RNA Ascorbic Total Peroxidase Total
acid soluble phenol
Treatment protein

vig vie g EU/g i
fresh weight fresh weight fresh weight fresh weight fresh weight

2 ml herbicide mixture/

1 tap water 195 260 285 37 120
0,5 g chlorbromurone/

1 tap water 161 213 270 36 128
1 g NaCl/1 tap water 186 267 274 31 116
0,5 ml inox./1 sewage 110 373 233 32 120
tapwater control 124 168 257 28 111
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The effect of the various agent solutions was also studied in the case of the
hybrid maize seedlings, under preemergent conditions. The results are comprised in
Table 3.

Table 3. Data of 6 days old hybrid maize seedlings receiving preemergent
treatment

Length Dry RNA  Ascorbic Total Peroxi- Total

matter acid soluble dase phenol
protein
mm mg/g vle g y/g EU/g vig
Treatment fresh fresh fresh fresh fresh fresh

weight  weight  weight weight weight  weight
Shoot+ Shoot+  shoot shoot shoot shoot shoot
+root +root

2 ml herbicide mixture/

1 tap water 117 150 251 332 493 43 144
0,5 g chlorbromurone/

1 tap water 101 277 338 338 532 44 119
1 g NaCl/1 tap water 118 138 257 298 467 54 117
0,5 ml inox./1 sewage 101 118 259 318 490 52 428
tapwater control 139 121 235 351 503 39 120

The growth of the maize seedlings was in every case adequate compared to the
control, slight lag was only detectable regarding the germicide + sewage variant.
The dry matter accumulation was the greatest in the case of the seedlings treated
with chlorbromurone. Parallel with the rise in RNA content, the amount of total
soluble protein also increased to a considerable degree. The total phenol amount
showed similar results in every treatment, it only increased to the quadruple of that in
the control in the case of the inoxane-treated seedlings.

Table 4 contains the measurement data for the shoots of the 9 days old hybrid maize
seedlings.

The revived metabolic processes could be concluded from the values of the
peroxidase enzyme activity. In the case of postemergent treatment the shoot’s ascor-
bic acid content, total soluble protein and total phenol amounts were raised by the
herbicide mixture and chlorbromurone.

Table 4. Data from the shoots of postemergent-treated 9 days old hybrid
maize seedlings

RNA Ascorbic Total Peroxidase Total
acid soluble phenol
Treatment protein

y/e vlg vie EU/g vle
fresh weight fresh weight fresh weight fresh weight fresh weight

2 ml herbicide mixture/

1 tap water 254 816 606 50 833
0,5 g chlorbromurone/

1 tap water 292 813 608 56 850
1 g NaCl/1 tap water 297 615 443 41 978
0,5 ml inox./1 sewage 369 624 665 50 928
tapwater control 239 589 573 37 826
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Table 5. Data of 6 days old horse-bean seedlings receiving preemergent
treatment

Length Dry RNA  Ascorbic Total Peroxi- Total

matter acid soluble dase phenol
protein
mm mg/g ?/g vlg v EU/g g
Treatment fresh fresh fresh fresh fresh fresh

weight  weight  weight weight weight  weight
Shoot+ Shoot+  shoot shoot shoot shoot shoot
+root 4+ root

2 ml herbicide mixture/

1 tap water 53 118 150 1041 812 20 445
0,5 g chlorbromurone/

1 tap water 53 118 153 982 803 19 428
1 g NaCl/1 tap water 64 96 123 764 1067 18 413
0,5 ml inox./1 sewage 70 99 104 656 945 17 449
tapwater control 65 99 104 522 955 18 396

Table 6. Data from the shoots of poste ergent-treated 11 days old
horse-bean seedlings

RNA Ascorbic Total Peroxidase Total phenol
acid soluble
Treatment protein

it vig vig EU/g g
fresh weight fresh weight fresh weight fresh weight fresh weight

2 ml herbicide mixture/

1 tap water 221 661 722 14 513
0,5 g chlorbromurone/

1 tap water 232 756 851 19 490
1 g NaCl/1 tap water 231 535 859 16 647
0,5 ml inox./1 sewage 223 500 1016 15 651
tapwater control 316 450 768 16 400

Table 5 shows the data of the 6 days old preemergent-treated horse-bean seed-
lings.

On the basis of the Table, it could be determined that these compounds were not
harmful to the horse-bean seedlings, they only displayed harmful effect in higher amo-
unts and greater salt concentrations.

The measurement data of the shoots of postemergent-treated 11 days old horse-
bean seedlings are summarized in Table 6.

The herbicide of chlorbromurone effective agent proved to be harmful to the
horse-beans. This conclusion could be drawn on the basis of the increase in the total
phenol, total soluble protein, ascorbic acid amounts.

* ¥ ¥

Our experimental plants reacted to the water-pollutant compounds in different
manners. The concentration of the solution is of importance, since the minimal
presence of the harmful compound cannot cause disturbance; only in case the irri-
gation water contains it in high concentration.
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Kiilonbozo vegyiiletekkel szennyezett Tisza viz, mint ont6zdviz
KovAcs ANGELA és MiszArROs MARIA
Jozsef Attila Tudomanyegyetem Biofizikai Tanszék, Szeged
Kivonat
A kisérleti ndvényeink a vizben 1év8 vegyliletek — Faneron multi keverék gyomirtod szer +
glyfozat, klorbromuron, konyhaso és klor-jod tartalmu szennyvizfertdtlenitGszer, inoxan — hatasara

eltér6 modon reagaltak. Az oldat koncentracio lényeges, mert a karositd hatast vegylilet minimalis
jelenléte zavarokat nem okozhat, csak abban az esetben, ha az dntdzdviz tdményen tartalmazza.

Sacopelmaﬂ paszJHYHbBIMH XAMHYCCKHMHA BeIlleCTEAMH
Boaa pexu THebl, Kak MOJHMBHASA BOJA

Kopau A.,, Mecapom M.
VausepcuTeT uM. Moxked A., Kadenpa Guodusmkn, Ceren
Pestome

WeneiTyeMele pacTeHAS N0 Pa3THYHOMY PEarHpyIoT Ha XMMHYECKHE BEIIeCTBa, PACTBOPEHHbIE
B BOJe — (haHepOH-TIH(03aT, XIOpOOMYPOH, NMOBAPEHHYIO CONb, COMAEKAILIYIO XIop-itoa, nesdu
HHLHAPYIOLUIHE CTOYHYIO 3aCOPEHHYIO BOAY, HHOKCAH. KOHIIEHTpaluna pacTBOPEHHBIX B BOJE BEIIECTB
HMEET CYILISCTBEHHOS 3HAMEHHE, MOCKONbBKY MHHHMAIbLHAA KOHUCHTPALMA BPEIa HE NPHHOCHT, HO
yBENMYEHHe KOHUEHTPALMM BPEHBIX BELIECTE MMEET BPEIHOE BO3JeiiCTEME HAa pPACTEHHA.

Voda za navodnjavanje reke Tise zagadjena raznim jedinjenjima
KovAcs ANGELA 1 MEszAROS MARIA
Katedra za biofiziku Univerziteta ,, Jozsel Attila™, Szeged
Abstrakt

Ogledne biljke su na uticaj herbicida — Faneron + glyfozat, hlorbromuron, kuhinjska so 1
inoxan-sredstvo za dezinfekciju zagadjenih voda sa hlor-jodidom, razli¢ito reagovale. Koncentracija
rastvora je bitan faktor, naime, rastvor ¢iji je uticaj §tetan, u minimalnim koli¢inama ne prouzrokuje
smetnje. O¥tecenja se javljaju samo u tom sluéaju, ako se isti, u vodi za navodnjavanje, nalaze u
u zasi¢enoj koncentraciji.
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K VI3YYEHUIO 3KOJIOTUM W HEKOTOPBIE
BOMOP®OJIOTYECKUE XAPAKTEPUCTUKH
_ LEUCOJUM AESTIVUM L.
B ITOMMEHHBIX JAYBPABAX 3AKAPIIATbSI

B. M. KOMEHJAP, B. M. CABAZIOI

Voiczopodckuii 20cydapemeeniuiii yrusepcumem kagedpa Gomanuru
( Mocmynuaa 12 cenmadpa 1984 200a).

AHHoTanus

Leucojum aestivum L. — pepnkuit sun dmopsr CCCP, B 3akapnathe oH BCTpe-
yaeTcst ToJbKo B [IpuTHCAHCKOM Hu3MeHHOCTH. B paboTe XapakTepH3yHTCs 9KO0JIO-
THYECKHE YCIIOBHS MECTONpOH3pacTaHuM BHAAa B mMoliMeHHBIX nyOpasax. OGpaia-
eTCs BHMMaHHe HA (QUTOLEHOTHYECKYIO XapaKTepHUCTUKY, CE30HHBIA PHTM pPasBUTHS
L. gestivum. Cpenana DONBITKA YCTAHOBJICHHS YCIOBHOTO BO3PACTA JIYKOBHII IBETY-
umx ocobeit Buga. ns L. agestivum CBOMCTBEHHA caMOPEryiIsuus IIyOHHEBL 3aera-
HHS JIYKOBHUBL B npefeiaX 3—7 cM, 4TO, BO3MOXKHO, ABIAECTCA NPUCIOCOOJIeHMEM
K HaHOcCaM IOYBEL B IIEPHOJ Pa3iHBa pPeKH. I/I3Y‘I€HHC IiJC]JTPII[bHOCTH NBLTLOBL IO
aleTOKAPMHHOBOM METOJMKE IO3BOJIAET CYHTATh NBUILLY L. aestivum HOPMaJIbHOM
(HenmedexTHOMN). AHaNMM3MpYeTCss CeMeHHast MPOAYKTHBHOCTH PACTEHHH OTKpPHITOM
MECTHOCTH H paCTEHHﬁ o OPEBECHBIM ITOJIOTOM.

Beeenne

Leucojum aestivum L. eBpollelicko-3alia IHOKaBKACKHIA BUJI, 3aHeceHHbl B Kpac-
nyio kuury CCCP (““Penxue u ucuesaroumme Buast ¢unopsi CCCP” 1981) kax pe-
xu. L. gestivum — BaXHOe JleKAPCTBEHHOE, TaK KaK CIYXHT HCTOYHHKOM NPOH3-
BojicTBa raiaHTaMuHa (Uepkxacos 1975), u JekopaTHBHOE PACTEHHE.

L. aestivum mipou3pacTaeT B cTpaHax ATliaHTHueckoit EBpomsl, CpenuseMHO-
Mopes, bankanckoro monyocrposa, B Mamoit Asumn, a 8 CCCP — na Vkpawune,
B Monnasuu 1 va Kapxase. 3anannas rpanulia apeajia npoxout B Mpnaunuu, 10x-
Hast — B CeBepnoii Mtanum, Anbannu u Bonrapuu (Aptromenko 1970). Ha soc-
Tok L. aestivum pacupoctpaner no Wpana, Ha ceBepe npouspacraet 8 ®PT, T'IIP u
IMonsuie (Sod 1973).

Ha Vxpaune L. aestivum BcTpevaercs B 3akapmnartee, B Kapnarax, B [opuom
Kpemy, pexe B Crenn (Ky3sunenosa 1965).

B 3akapnarckoit o6aacTu BuJ BeTpeyaeTcs Toubko Ha [IpuTHCsAHCKO HE3MeH-
HOCTH, MPOH3PACTAET HA MOHMEHHBIX JYTaX, B AYOOBLIX Jlecax, o llepeyBlaXHEHHBIM
MectaM. Bonplunx nnomanei He 3anuMaeTt, 06pasyeT JIOKaJIHTETHL.

B nmocnennue rojst apean L. gestivum B 3akapnaThe 3HAYNTEILHO YMEHELIIHIICA
OO BIIMEHHEM ueJioBeka. B HACTOSIIEE BPeMg SaprKCHDOBaHO TOJBKO HECKOJBKO
JIOKanuTeTOB Ha Oeperax pek M KaHasloB. J[Jisi COXpaHEHHS CYLIECTBYIOIIHMX eIle
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€CTECTBEHHBIX NTPOM3pacTaHmii HeocOXoauMo 06eceunTh OXpaHny pacTeHwmii B TAKHX
MeCTax, H3yYHTh 3KOJIOT0-OHOJIOrHyecKie 0COOEHHOCTH BHA ¥ TPUYHMHDI, BEI3bIBA-
IOLIMe COKPAILEHHE apeald.

Marepuanx u MeToauKa

Wsyyenne apeana L. aestivum NPOBOJMIOCH MyTeM MAPIOpPYTHBIX HCCICIOBAHMI. Onnospe-
MEHHO ¥3y4aJicsi BHIOOBOM COCTAB PACTHTENBbHbIX coobuecTB ¢ y4actuem L. aestivum. Xon wan-
3EMHOTO Pa3sBHTHA BUIA H3Yy4Yancs Ha (HKCHPOBAHHEBIX IUIOMWIANKAX M MAPKHPOBAHHEIX OTACIBHBIX
IK3EMIUTAPAX. AHAM3 JIYKOBHL TPOM3BOAMICA IyTeM NOCHEIOBATEILHOTO YIANCHWS Yelryil oT
nepufepui K LEHTPY, Opu 3T0M (HKCHPOBANOCE HX OIOKEHHE HA AOHIE U 110 OTHOLICHHIO K LIBe-
TOHOCY.

Tlpu n3yuwennu GepTHILHOCTH MBLIBIEL HAMH WCIOJNL30BANACE ALIETOKAPMHHOBAS METOTHKA
(Xoxmnos, 3aiinesa, Kynpuanos 1978). ITbUIbHIKY U3 LBETKOB IIOMELIATH B KATIIO ALETOKADP-
MHHA HA TIPEJIMETHOE CTEeK/I0, BEMHIIAMNN TPENapoBaabHEIMU HIAMH TBUIBIY, W, YAAJINB MYCThe
0007104KH, KamIlo KPAackd ¢ NbUIbLON HAKPLIBAI MOKPLIBHLIM CTekioM. Ha kaxnom npemapaTe
TMIOACYHTHIBAIOCHE He Mexdee 100 NeLIbLEBRIx 3epeH.

TIpu m3yuennu obpa3zoparys PACTEHHAMM CEMAH MO MOTEHIMATLHONR CEMEHHOM MPOIYKTHE-
HocThio (IICII) momummaeTcs KONMYECTBO CeMsNIOYEK HA y4YeTHOH epunuue (mnome mnm nobere),
a moJ paKTHYECKOH ceMeHHOl mpoaykThBHOCTEIO (D CIT) — KOMMYECTBO CEMsH HA TOIl e YYeTHOI
emnnuue. ITo COOTHOWIEHMIO ITHX MOKA3aTeNeil OMPEeesuIcs NPOUEHT CeMATIOYEK, PA3BHBLINXCS
B cemena (% cemenuduramm) (Baiinaruii 1974). Jns L. aestivum wamw onpenensuiach ceMeHHas
OpOoAYKTUBHOCTL noberos Ha 30 yYeTHBIX eIMHMLAX (UBeTOHOCAX), a KOpobouek — Ha 50. O6pa-
foTKa YMCIOBOrO MATEPHANA TPOM3BOMIACE CTATHCTHYECKMMH MeTomamu (3aifmes 1973). Bbi-
YHCNANMCh: M — cpeznee apudmeTHyecKoe 3HAYEHUE; § — CPEAHEKBAAPATHYECKOE OTKIOHEHHE
t— xpuTepuii Crerogenta; V' — xo3dduuuenT sapuaiuu; P — TOYHOCTE MCC/IeI0BAHMS.

PezyabTaTel

Pa6oTel mo m3yuenuro L. aestivum TPOBOIUINCE HA TepPHUTOPHH Belmkomob-
POHCKOIO JIECHHYECTBA, BO BJIAXKHBIX I'PaboBBIX ayOpaBax BmOJL pekd JlaTopHIbI
— nputoka TuCepl. 3Ta TEPPUTOPHSL OTHOCHTCS K 30HE AYOOBBIX PABHHHHBIX JIECOB.
KnuMar yMepeHHO-KOHTHHEHTANIBHBIA, AIMTEIBHOCTL BErETAIMOHHOIO MepHOoJa
230 mueit, cpenneronosast TeMneparypa +9,3°C. IToclieine BeceHHHE MOPO3bI GbI-
BAIOT [0 CepefMHBL Mas, PAHHWE OCeHHHE BO3MOXHBI C KOHIA ceHTa0ps. JleTom
MakcuMaJbHas 3agukcupoBanHas TeMiepatypa + 37°C, MakcHMaibHOe 3aGHKCHPO-
BaHHOE MOHMKEHUE TeMIlepaTypsl 3uMoit — 32°C. CpeaHerooBoe KOJIHYCCTBO OCal-
k0B 530—700 M. B Teyenne BereTaupoHHOT 0 Ieproa BhinaaaeT 6oee 809% ocaaxoB.

OCHOBHBIMH JIpeBECHBIMU TIOPOJaMHM MecToOuTanuit L. gestivum SABISIOTCS
Quercus robur L., Carpinus betulus L., Populus tremula L,. Acer pseudoplatanus L.,
Fraxinus excelsior L., Populus nigra L., Salix fragilis L., Robinia pseudoacacia L.,
Maccup 06pa3oBaH eCTECTBEHHBIMEA HACAKACHUSIMH, HO IOABEPralics MPOXOIHOMN
py6bke. Ilonnora mokposa — 0,7—0,8. TeppHTOpHUS ABISETCS IOCYIapPCTBEHHBIM
3aKa3HIKOM.

ITonor neca npelcTaBleH OJHEM SPYCOM, BEICOTA KOTOPOro 25—28 M; Bo3pacT
Jlecoobpasyromux mopon oxono 100 nmer, cpemnuii muameTp crBosios 30—40 oM.
ITopnecox mpencrapieH OTAeNbHBIME KycTamu Crataegus oxyacantha L.

L. aestivum mpoW3spacTaeT Ha pa3speXeHHBIX YYacTKax Jieca — Ha NPOCEKax,
JIyXKaiKax, BOJb KaHaB H Py4eHkoB. B rinyboKoM 3aTeHEHHH BCTPEYAIOTCS TOJBKO
OT[IeJibHBIE K3eMIUIApEL Buaa. HanGonbiuas mioTHOCT, ocobeit BHIa IPUXOIUATCS
Ha TOHIDKCHHBIC YYacCTKH MHMKpopesnbe(a, Ha KOTOPHIX AJHMTEIbHOE BPeMs IOCie
pa3nuBa pexd 3alepxuBaercs Boda. Ilepuoauueckne pasznuBBI Pekd (BO3MOXKHEIE
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He TOJILKO BECHOI U OCEHBLIO, HO ¥ JIETOM) M BBICOKOE CTOSIHHE TPYHTOBBIX BOJI CIIO-
COGC’I‘B)’G’T l'[O,[lI[Ep)KaH'HIO IIOYBEI B 3THX MECTaX B YBJIAXHCHHOM COCTOSHHH, 3,[[605
MOYBA 3aChIXAeT TOJBKO B OYeHBb CYXOH IEpHOJI.

B 00pa3oBaHMH PAacTHTEIbHBIX CO0OLIECTh BMeCTe C L. aestivum NPUHUMAIOT
yuacTue cnemyrouwe uabl: Lysimachia vulgaris L., Dactylis glomerata L., Lythrum
virgatum L., Cardamine pratensis L., Lycopus europaeus L., Ranunculus repens L.,
R. auricomus L., R. cassubicus L., Glechoma hederacea L., Carex pilosa Scop.,
Convallaria majalis L., Caltha palustris L., Ficaria verna Huds, Rubus caesius L.,
Urtica dioica L., Galium aparine L. IlsTHA TPaBIHUCTHIX PACTeHHM NPepBIBAIOTCA
YUACTKAMH MepPTBOM IOMICTHIIKH.

Ha paccMatpuBaeMoii TeppuTOpuH L. aestivim BCTPEYaeTCs OTAEIbHBIMH
IPYIIaMK IO HECKOJIBKO 3K3eMILISPOB, NOJOCaMU INHPHHON A0 2 M BIOJL PYyuYbeB
¥ KaHaB, a TaKKe 3annMaeT Gosee Kpynnbie mwiomany (o 1000 M*) pasnoobpasHoit
(OPMEL B 3aBMCHMOCTH OT XapaKTepa Pa3speXeHHOCTH II0JIOTa JieCa M MOHMKCHHH
mukpopenbeda. Mecra o6uTanus BHAA OOpa30BaHBl OTACJHBHBIMH 3K3eMILIApAMU
M THE3[JAMMW, COCTOSIINMHE W3 PasiiHYHoro koindecTsa nykoBull. Haubonbimas nnot-
HOCTh Ocobeil BuEa B IEHTpaibHON yacTé MectocGuranmii (60—80 ax3/M?), a Ha
Kpasix KOJHYECTBO DAcTEHWH Ha eJWHMIY IUIOIIamH yMeHbliaeTcs (20—40 aK3/M?).

Hamzemuoe pasputhe L. gestivuin HAYMHAETCA C NOABJICHWEM JIMCTheB Haj
IOBEPXHOCTBIO MOYBBL. B ycimoBmsx 3axkapnaThs 3TO NPOMCXOJMT Yike B IEPBOM
nosoBuHe MapTa. ClieiyeT OTMETHTb, YTO ouepeHble peHo(ashl HACTYNAOT PaHbLIC
Y pacTeHHii, pacTyLMX B MecTax boliee CyXmx, HOITOMY Hayajio penodassl u Macco-
BO€ BCTYIJICHHE paCTeHHﬁ B Hee JOBOJIEHO 3HAYHMTEIBLHO Pa3ielIbHBL BO BPEMEHH.
Tax, B 1984 r. gavano Gyroun3zaumd L. aestivum 3a(UKCHPOBAHO B HEPBBIX YHCIAX
ampens, a MaccoBasd OyTOHM3amus OTMeYasack B TPeThel Jiekalie TOro ke Mecsla.
Ha6romaeTcsl OTYETAHBOE TepekpbiThe (GeHodas — Koraa OcHOBHas Macca ocobeit
GyToHHM3UpYeT, HA GoJlee CyXHX MecTax OTMeuaeTcst 0OuIbHOe IBeTenue. MaccoBoe
nBeTenre L. aestivum B MOWMeHHBIX nyOpaBax HabuIofaeTcst yxke B MEPBBIX YHCIAX
Mas (puc. I), a 3aBepmiaeTcs B KOHIE Masi — HadaJe HioHs. K cepe/utie HIOHS B KO-

Prc. 1. Maccosoe uperenne Leucojum aestivum L.
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poboukax L. aestivum yXe MOXHO oOHapyXHTb ellle He3pesble Oenbie ceMeHa HOp-
MaJjibHBEIX pasMepoB. Bo BTOpoil monoBHHe MIOJS HAYWHACTCS BBICHIIAHME 3PEJIBIX
CeMsH, 4 K cepeJlHe aBrycra HabsrojaeTcs MaccoBas qucceMunanus. Pacnpoctpa-
HeHHUe ceMdaH L. aestivum HaTOMHHAET pacmpocTpaHenne ceMan Galanthus woronowii
Los. (Ilopuna, IIpocsupumra 1971). ITo Mepe Ho3peBaHus CeMsH LBETOHOCHL,
OPOJOJIKAFOLIME PACTH B [JIMHY M IIOCTE IBETEHMS, Bce Oonbile ¥ GONbIne HaKIIO-
HSIOTCA K ITOBEPXHOCTH IOYBBL M B KOHIIE-KOHIIOB NKGO omyckaroT kxopobouku Ha
3eMUII0, 16O onKparoTCd Ha COCEHAE PACTEHUS M HE JIOCTHUIAIOT 3eMiM. B nepsom
ciayyae KOpoOOYKHM O3PEBAIOT HA NOYBE M CJIM3b, 00pasyroliascs P 3arHEBAaHHH
HX CTEHOK, CBA3BIBAECT CEMEHA M KaK OBl NPHKICHBAET MOCHEAHKE K MOACTHIKe. Bo
BTOPOM cllyyae KOPoGOUKH 103PeBal0T Ge3 KOHTAKTA ¢ NOYBOM, CTEHKH WX CTAHOBSITCS
CyXuMH, a Kopo6oukH Jierko obpriBarorcs. O6opBasiukiecs KOpobOUKH MaJaloT Ha
NOYBY ¥ C HEMHM IIPOMCXOJUT TO e, YTO W B NEPBOM ciyyae, a HeoGopBaHHbIE KOPO-
6o4ykH TOcCHe CO3pEeBaHHA pPACTPECKMBAIOTCH, BHICHIIAS ceMeHAa. Bo Bcex chy-
YasiX CEMEHA OKAa3bIBAIOTCSA HA MOBEPXHOCTH NMOYBBI HEHAJIEKO OT MATEPHHCKOTO
oprauusMa. Ho pasnuBbl PEKH B IEPHOJ AO3PEBAHMS CEMSH MOIYT CIOCOOCTBOBATE
pPacnpoCTPaHEHHIO BUIA, TaK KaK KOpPcOOYKM H ceMeHa MOTIYT MJIMTeJIbHOE BpeMs
yAepKUBATLCSA HA TIOBEPXHOCTH BOJIBL.

OTMupaHle HaJ3eMHOM 9acTH NoOEroB ¢ HX BepXHEr0 KOHLA HAYWHACTCS B aB-
IycTe, & K cepe[iiHe CEHTAOPS OHA OTMMpPAET IOYTH NOJHOCTBIO. B 3TO ke Bpems
13 moyBbl Ha 0,5—1 ¢M MOKa3BIBAIOTCA KOHYHKH 3€JIEHbBIX JINCTheB nobera 6ynymero
rojia, KOTOpble MePe3HMOBBIBAIOT B MOACTH/IKE. DTHM HaA3¢MHOe pa3BHTHe L.
aestivum 3aBepllaeTcs.

Hamu nposomuiiace paboTa 1o H3y4eHHIO CTPOECHHMS JIVKOBHUGI L. aestivum.
B nureparype (ApTromenko 1970) yka3bBaeTcs, 4TO OHA COCTOMT H3 3aMKHYTBIX
Yellyl (HU30BBIX JIHCTHEB U OCHOBAHMIL ACCHMUJIMPYIONIMX JIMCTHEB), TOJLKO JIHCT,
NpeIIeCTBYIOLIHA COIBETHIO, C He 3aMKHYTHIM BiaranmmeM. Hanwdue B TyKoBHIE
OCTATKOB IBETOHOCOB MPOULILIX JIET HO3BOJIAET YCTAHOBUTDL €€ YCJIOBHBIL BO3pacT
(mo O. B. CMmupHoBoii 1967).

MakcuManpHast JUTHTENbHOCTE QYHKIMOHMPOBAHKS Yelllyn B NyKoBuLe L. aesti-
vum COCTaBlisieT He MeHee 4 Jier, a joHIe (cTcOneBas yacTs nobera) coxpansercs
eme He MeHee roja. OTcroja, MaKCHMallbHBI YCIOBHBIA BO3PAacT JIyKOBHUBI L.
aestivum cocTaBlisieT He MeHee 5 JieT. HeBO3MOXHOCTL TOYHOTO YCTaHOBIIEHNS [1JTH-
TeJILHOCTHU JKM3HH OTAEJLHOTo mobera cBsi3aHa i ¢ TeM, YTO TPYAHO YCTAHOBHTH Ipa-
HUIBI Mexay noberaMu B siykopuie. B mutepatype (Aptiomenko 1970) ykaswl-
BaETCs, YTO TOMUYHBIA nukn L. gestivum 3akaHuuBaeTcs cOpa3oBaHUEM IBETOHOCA,
HO HAIIX HCCJICOBAHNUS ITOKA3AJH, YTO KPOMe TAKOI0 OKOHYAHMS BO3MOKHEL H JIPY-
rue — mocie o6pa3oBaHMs IBETOHOCA BO3MOXHO elile GOpMUPOBAHHE OAHOM, JBYX
H TPeX 3aMKHYTBIX Yellyid, ABJISFOLINXCS OCHOBAHHAMH ACCHMHIIMPYIOLIHX JIHCTOB.
[To3TOMY OCTATOK LBETOHOCA NPOILIBIX JIET SBJISETCS TOJBKO NPHOIH3HTENLHON
rpaumlici oTmenbHOro mobera. 3anoxkende JHUCTOB, CIEAYIONIAX 3a IBETOHOCOM
K IEHTPY JIYKOBHIEL, OTBeYaeT KPHTEPHIO CHMITOANATILHOIO BETBJICHHS JIYKOBHYHBIX,
ycTaHoBJieHHOMY miisi L. aestivum (ApTiomenxko, lllemax 1982).

Hnst L. aestivum cBORCTBeHHA caMOPEryJIsius riyOHHBI 3aJeTaHUS JTYKOBHIIBL.
IMono6nbre cBoiictBa omucansl v L. vernum L. (Irmisch 1850) w HeKOTOPHIX BHIOB
pona Galanthus L. (Aprromenko 1970). ITpu 3ToM Ha onpeme/leHHOM ypOBHE TI0/I-
3eMHOM yacTH nobera obpa3yeTcs YTOJILIEHHE, OT KOTOPOro HAYHHAKOT OTPACTATh
JIYKOBUYHBIE YEIlyH, a T03Xe W KOPHH — (QOpMHpyeTcs HOBas JykoBuma. B ator
TlepHoJI JTIyKOBHIIA Kak OBl ‘“‘pasnBamBaerca’ (pwc.2). Braromaps TakoMy CBOHCTBY
nykoBulia L. aestivum MOXKeT yMeHBIUHTH IJIyOMHY CBOEro 3ajleraHusi Ha 3—7 cM.
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Puc. 2. Camoperynsius riuyGuHEL 3aerannd JTyKOBHIEL Leucojum aestiviim

HoBoobGpa3oBanrasd JyKoBUIA JIMTENLHOE BPEMs COXpaHseT Clebl OMHCAHHOIO
npotiecca. B mojiMenHBIX nybpaBax HAMH OTMeYeHa BEICOKAS BCTPEYAEMOCTD JIYKOBHI]
C TAKAMH CJIe[IaMH, IPHYeM 10 HEKOTOPBIM JIYKOBHLIAM MOJKHO YCTAHOBHTD, UTO OHH
HEOJHOKPATHO H3MEHSIH INIyOHMHY 3ajleranys. Bo3aMoKHO, 3TO SBJISETCS IPHCIIO-
cobJieHEEM BHA K yIePKaHHIO IOJ3eMHBIX OPraHOB Ha ONpeAesIeHHOM riyOuHe mpu
MePHOAWYECKHX Pa3NUBaX PEKH, CONPOBOKAAIOLINXCS HAHOCOM TTOYBHL

@DepTHALHOCTD MBLUIHIBL H3YYAlaCh HA NMEPBBIX IBETVYIINX PACTEHUSX, BO BPEMsl
MaccoBOTo IBeTeHHA U B (pa3y 3aBepirenns nBeTenus. PepTuiabHas TBLTELIA XOPOIIO
OKpalllMBaeTCs alleTOKapMHUHOM, B Hell OTYETIMBO BHAHLL BETETATHBHOE M IeHepa-
THBHOEe sigpa. KommwectBo HedekTHOH mbLIbLBL cocTaBiger 3—49%. Ilockonbky
nedekTHOCTE MBITLIEL L. gestivum Menblie 11%, To ee clleqyeT CYMTATh HOPMAaJIbHOMH
(Xoxnos, 3aliuesa, Kynpusnos, 1978).

Brryrcienne noTeHnanbHOR M QakTHUeCKOH ceMEHHOH NMPOJYKTHBHOCTH IIPO-
M3BOJJIOCH B IBYX BapHaHTaX — U3 PaCTeHUI OTKPLITHIX MECTHOCTEH Ha Kpalo Jeca
U M3 pacTeHwii moJ 6oliee MM MeHee COMKHYTBIM OPEBECHBIM IoJioroM. Takoe pas-
OeJlcHHe NMPHHATO HAMH TOJBKO IO CTeNEHH OCBEILEHHOCTH MeCTa IPOH3PacCTaHHsd
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pacrenuii. TTonydyeHnble pe3ynbTaThl NpuBeaeHbl B Tabuune 1. Ipy 6au3kux 3Have-
musx TICI1 y pacrenuii obenx rpynm Habironaercss 6oNIbIIOe Pa3IHyne MeXIY HUMH
B 3nadenusx OCII. ITox nmonoroM neca OpasyeTcst MEHbILE CEMSH, YeM HA OTKDbI-
ToM Mecte. IlonydenHble pe3yabTaThl CBHAETENLCTBYIOT O Gosee 3(ekTHBHOM
IPOHCXOKIEHNH npolecca cOpa3oBaHUs CEMSH HAa OTKpPBLITEIX OCBEIEHHBIX MECTAX.
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A Leucojum aestivum biomorfolégiai és tkoldgiai jellemzoi
Karpatalja mocsaras tolgyeseiben

KoMENDAR V. 1. és SzaBapos V. L.

Uzsgorodi Allami Egyetem Névénytani Tanszéke

A Leucojum aestivum Szovjetunid flordjaban ritka fajnak tekinthets. Kdrpataljan csupdn a
Felss Tiszavolgy rétjein és erdeiben fordul eld. Szerzék e tanulmanyban a Nyari tzike mocsaras
tolgyesekben kialakult életfeltételeinek torvényszeriségérdl szamolnak be. Tisztaztdk a faj fitocéno-
logiai jellemzéit valamint szezondlis dinamikdjat; virdgzo példanyai hagymdinak hozzaivetéleges
korat. Megillapitottik tovabbi a Leucojum aestivum hagymijinak mélység-szabilyozod képességét.
Hatdra 3—7 cm kozott ingadozott, Feltételezhetd, hogy ez az tnszabalyozd alkalmazkodasi készség
a folyd drhulldimaival kapcsolatos talajfeltolt6déssel hozhatéd Gsszefliggésbe. Virdgpora tanulméanyo-
zisdnak eredményei arra engednek kivetkeztetni, hogy a nyéri tézike virdgpora normadlis, nem defek-
tes. Elvégezték a réteken és az erddkben nétt egyedek maghozamanak Osszehasonlito értékelését is.
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On ecology and some biological features of Leucojum aestivum L.
in flooded oaklands of Transcarpathia

V. I. KoMENDAR and V. I. SABADOSH

The Uzhgorod State University, chair of botany

Leucojum eastivum L. is a rare species of the USSR flora. In Transcarpathia it occurs only
in Pritissyanskaya lowland. In the study ecological conditions of naturalareas of the species in
flooded oaklands are described. Particular attention is paid to phytocenotypic features, seasonal
rythm of development of L. aestivum. An attempt has been made to determine a convetntional age
of bulbs of fiowering individuals of the species. L. aestivum has the power of self-regulation of the
depth of bulb bedding 3 to 7 cm, which perhaps may be considered as adaptation to soil deposition
in the period of river flooding. Study of pollen fertility by means of acetocarmine technique allows
to consider L. aestivum pollen as normal one (non-defective).

Seed productivity of the plants at the open area and that under the crown cover is analysed.

Ekoloski i biomorfelo3ki prikaz Leucojum aestivum L. iz
modvarho-hrastovih Suma sa podnoZja Karpata

V. I. KoMENDAR i V. I. SzZABADOS
Katedra za botaniku, DrZavni univerzitet, UZgorod

Abstrakt

Leucojum aestivum L. je retka vrsta u flori Sovjetskog Saveza. Na podnozju Karpata javlja se
samo u dolini reke Tisza. U radu se ukazuje na ekolo¥ke uslove, potrebne za razvoj ove vrste u moé-
varnim hrastovim fumama. Prikazana je fitocenologka karakteristika i sezonska dinamika razvoja.
Izvrlen je pokuSaj utvrdjivanja starosti lukovica primeraka u cvetanju. Karakteristiéna je pojava
samoregulacije dubine lukovica izmedju 3—7 cm, svakako kao prilagodjavanje na zatrpavanje
pri poplavama. Polenova analiza ukazuje na normalnu razvijenost polena. Analizirana je frukti-
fikacija biljaka sa otvorenih stani¥ta i iz §umske sastojine.
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MOACOJTHEYHUK NAECATUJIENECTHBIN
: HELIANTHUS DECAPETALUS L.
B BACCEVIHE PEKU THCbI

C. C. ®ogopr, U JI AHLO

Voswczopoderkuit 2ocydapemaennslii yHusepcumen
ragiedpa Gomanuxu

( Hocmynuaa 12 cenmatpa 1984 200a)
Annoranus

Helianthus decapetalus L. — nosblit anseHTHBHEIA BAA Bo (uope 3akapnatesa. Bnepsoie oH
3apErHCTPUPOBAH WIeHAMHU HALIei xadenpsl B 1975 I. B ecTecTBEHHBIX MecToOOMTaHMAX HA Oepery
pexn Y. H. decapetalus ¢ xaxapIM TOIOM 34CeNAET BCE HOBLIE TEPPHTOPUH BAOIL Oeperoe pex
TIpHTHCAHCKOM HM3MEHHOCTH, TMOOABNasA pa3BHTHEe abopureHHblX BumoB. OH sABisETCA TOCHOAC-
CTEYHOIIMM BHIOM B COODIIECTBE M MHTEHCHBHO HCIOIB3YST YCIOBHS IKOTONA.

IMpuBeneHs! JaHALIE 00 IXOTOTHYECKO IPHY POYSHHOCTH BI/IA, PATME er0 CE30HHOTO Pa3BHTHS.
M2noxkeHsl pe3ylbTATHL H3yyenus Guomoruu userenus H. decapetalus, GpepTHNLHOCTH H Ku3HE-
CIOCOOHOCTH IBLIBLIBL, CEMEHHOMN IPOAYKTHBHOCTH H BCXOJKECTH CEMAH,

Bieaenne

AHTpOIOrenHoe BO3/JeHCTBHE HA NPHPOJIHBle 3KOCHCTEMBI HapyIlaeT PaBHO-
BECHe, NPUBOAUT K M3MEHeHHIO HOPMAaJIbHOM CTPYKTYphI M B3aWMOOTHOLICHNH cla-
ralomyx WX KOMIOHEHTOB. 3TO CHOCCOCTBYET IOSABIEHHIO H BHEJPEHWIO B PACTH-
TeJIbHBIE COOBIIECTBA HOBBIX, He CBOHCTBCHHBIX JaHHOMY PETHOHY BHIOB PACTEHHH,
Ha3bIBAEMEIX aJBEHTUBHEIMH.

Ha tepputopun 3akapnaTckoi obsiacTH aJBeHTHBHBIe PACTCHHS COCTABIIAIOT
6omee 219% ot cbwero wncna sugos (Pogop 1974). K 310l oTHOCHTCA HCCIeIye MBI
BUIl — TIOACONHEYHUK AecaTuinenecTubiii (Helianthus decapetalus L.) u3 ceMciicTBa
CIIOKHOUBETHIX (Asterdcae). ANBEHTHBHOE pacTeHHe OYeHb OBICTPO H HEPEIKO
BecbMa OGMJILHO 3aCelisieT BCEBO3MOXKHBIC HapyIIEHHBIC MeCTOC OUTAHUSA — JIOPOXK-
Hble OTKOCHI, 3a6poLIeHIbIe KapBEPHI, ITYCTHIPH Y HACEJCHHBIX IYKTOB U T. 1. Muorna
HOBbIE MOCEJEHIBL MOABJIAIOT Pa3BUTHe abOPUTeHEBIX BHIOB. H. decapetalus mpo-
ABISET CIIOCOOHOCTH K IMONHOM HATypalH3aliH.

HeTpe60oBaTeNBHOCTE 3TOTO PACTEHHS K TOYBE, 3KOJIOIHYecKas IJIACTHYHOCTD,
BBICOKAs yPOXKaiHOCTh 3elleHOil MAcChl H XOPOIiHe KOPMOBBIE IOCTOMHCTBA cbecre-
YHBAIOT €My BHEApeHWe B TPoM3BojAcTBO. ONHOM H3 NPHYHH, NPelsSTCTBYIOIHX
HCMOJIB30BAHHIO €I0 B HADOJHOM XO3gHCTBe, SABIAETCS HEJOCTATOYHOE HM3YYeHHe
Buonoruueckux ocobennocreit H. decapetalus m HepocTaTouHAs mpoliaraHia 3TOTO
pactenus, Bee 3T0 MOGYIHIIO HAC 3aHATHCS H3y4eHHeM OHOJIOTHHE 3TOTO BHUJA.
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Marepnaj 1 MeTOAHKA

Wccnenosanua H. decapetalus npoBoaHINCE B €CTECTBEHHBIX MECTONPOM3pacTanuax Ha Ilpu-
THCAHCKOH HH3MEHHOCTH — BIONb pek Yk, Jlatopuna (mputoxu p. Tuccsr) ¢ 1982 1.

W3yuenue apeana HCCIEOyeMOrO BHAA MPOBOAMIOCH MAPIIPYTHBIM MeTomoMm. Penonoru-
yeckHe HAOMONeHHs MPOBOOWIMCHE CTAHOHAPHBIM MeTomoM no mMeromuke WM. H. Beiimemana
(1954). W3y4enne perBienus noOera H. decapetalus Benocs Ha MONENBHBIX 0CO0AX ONBITHOIO
yyacTka 60TaHMYeCKOro caja YKropojackoro rocy apcTBEHHOrO yHHBepcHTeTa. Havano BeTBaeHus
noGeros onpenensumi no I'. 3. [y neiy (1966), a nopanok moberos — COrNacHo ¢ PeKOMEHAALHAME
HU.T. Cepebpaxosa (1952).

W3yyas depTHIBHOCTE IBLTBIEL, HAMHA HCIOJIL30BAIACE AllETOKApPMHHOBAA MeTomuka (Xox-
noe, 3aiinesa, Kynpussos 1978). ITbLIbHEKE W3 LBETKOB MOMEIIANH HA NPEIMETHOE CTEKIIO
B KalUlFO AUEeTOKAPMMHA, MBUIBIY BEMHIIANH IPH OOMOIIH NpenapoBanbHBIX HIOIOK M, YIAJIHB
nycTele 00010YKH, KAIUTIO KPACKH C NBUILION HAKPRIBANH IMOKPOBHEIM cTeknoM. Ha kaxaom mpe-
mapaTe NOACUMTHIBAIOCE He MeHee 100 MBITbNEBEIX 3epeH. AHATH3HPOBANIACE NEUILIA B3 Nepudepun
M LEHTPa KOp3HHKH. JKH3HecmoCcO0BHOCTD HbLIbLEI ONPEACIAIACh IyTEM IIOCEBA €6 HA Pa3/IMYHbIX
uckyccTBenHbIx cpenax (ITaynresa 1970). BexoxecTs H KH3HECHOCOOHOCTE CEMsIH OIpPENEIAIACE
no obmenpuHaTol MeTomuke (OB4apos 1969; u ap.).

Pe3yanTaThl HCC/IEXOBAHMI

H. decapetalus — oIwH U3 caMBIX MOJIOJBIX METPAHTOB BO (piope 3akapnathbs.
OTOT ceBepoaMepHKaHCKuil BuI y cebs Ha ponwHe mpou3pacTaeT mo GeperamM pek,
Ha BIaxHOH# mouse (Prister 1960). Ha Teppuropun 3akapnatckoit o6nactn H. deca-
petalus 3axpennics W paccelIniIiCs B CPEJHUX M HHXKHHUX TeyeHUsx pek Tuckl, Jlato-
punpl, Yka, Pexu, Tepebnu (puc. 1.). 3akpemienue H. decapetalus Ha HOBBIX MeCTax,
€ro HaTypalHu3alusda B PACTHTCIBHBIX COOGLLICGTB&X OﬁﬂaCTI{ onpeneiiaeTca BCEM
KOMILIEKCOM JKOJIOTHYeCKHX YCIOBHH HOBBIX MecTooOMTanmil. KinuMmatuuyeckue
u (QUTOLEHONIOTHYeCKUe UCITOBHS OKA3aUCh OIarONpPHATHEIME JIJISL 3TOTO PACTeHHS.
OHO ¢ XKaXIBIM IOJOM 3aXBaThIBaeT Bce OONbINe TepPHTOPHH BIOJIbL GEperoB pek,
obpasys MecraMu KuJioMeTpoBble 3apocns. Ilpouspacraer H. decapetalus Ha Bnax-
HOH, cBexell, HAHOCHOM W 3aIWBHOM TOYBEe BMeCTe C NPEACTABHTENAMH DPOAOB
Rudbeckia L., Cuscuta L., Echinocystis Torr. et Gray (Soé 1970), a Taxxe cpenu
sapocneit us (Salix alba L., S. purpurea L., S fragilis L., S. viminalis L.).

H. decapetalus — xnybHenocnoe pactenme. HamzeMHas Macca W KOpPHH €Xe-
TOIOHO OTMEPAOT, KIYGHH (XOPOLIO MePe3HMOBEIBasi B 3eMJIe) BECHOM JAFOT BCXOIBL.
IMosBeHHEe BCXOOB 3aBUCHT OT TeMIEPATypHl mouBsl. KiyOHN B ycmoBHAX 3akap-
NaThs HAYHHAFOT NMPOPACTATh B NMEPBOH MOJIOBWHE anpelis NpH TeMIepaAType MOYBEL
Ha rryowse 3aneranus 5—8°C. MaccoBble ApYKHBIE BCXOMABI IIOSBHIIHCh B TPEeThel
nekajie anmpesis, KOrja moysa JIy4lle Nporpesack.

JUnst mecsiemyeMoro BHOA XapaKTepHO CHMIOOHANbHOE BeTBIeHHe. Havyano Bu-
JIAMOI'0 CHMIIOHAJIGHOIO BETBJICHHS NPHYPOYEHO K IepHoly OYTOHM3ALMH BepX-
YIIEYHOro riaBHoOro mobera. B 3TOT Hepwoj NMpoCHMAaroTCs GOKOBEIC aKCHISPHBIE
TIOYKH, KOTOpkle ¥ 06pazyroT nobern Broporo mopsaaka. Ilpy cuMnoguanbHOM BET-
BIICHHH TJIaBHBIA nober H. decapetalus mpexpamaer cBoi pocT, B 3To BpeMs obpa-
3yeTcs OOKOBBIH mober BTOPOro mopsjaka B Nasyxe IepBOrO MIIM BTOPOIO JIACTA.
OH pacTeT B HanpaBJIeHWH K OCH IieHTpaibHOro mobera. ITobern BeICIINX NOPAAKOB
TaKXe Pa3sBUBAIOTCS IO THILY CHMIOIHAIBHOIO BeTBICHHS.

CuMnognansuoe BetBiienne H. decapetalus uMeeT MecTO KaK IPH ONTHMATLHOM
TyCTOTe HAacaXKIeHWH, TaKk W IPH paspexeHHOM mocaike. B mpollecce oHTOreHesa
ocobu H. decapetalus He TlepexoJaT OT CHMIOHAILHOIO K MOHOIIOAUAILHOMY BET-
BJICHUIO, IIOCKOJIBKY HYKHHEe GOKOBBIe MOGETH B HEX HE OTPACTAIOT.
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Puc. I. CxemaTiyeckas KapTa pacnpoCTPaHeHHud
Helianthus decapetalus L. B 6acceitne pexu Tucer.
1 — mecra npouspacranus Helianthus decapetalus L.

BeTBnenne — xapakTepHas YepTa PacTeHuid, 06yMOBIeHHas HACIEICTBeHHEIMHI
ocobennoctsamu. MsBecTHo, uro B H. annuus L. BeTBleHHe KOHTPOJHUPYETCS He-
TeippMa renamu (Hockett, Knowles 1970).

H. decapetalus — npepnctaBuTens mojceMelictBa Tpy6OkouseTkoBbix (Tubuli-
florae), nnst KOTOPHIX SBNSIETCS XapaKTepHBLIM COBPaHNe MHOTOUHCTEHHbIX IIBETKOB
B OMHO o0miee colBeTHe — KOp3mHKy. KOJHMYeCTBO ConBeTHIl HA PACTEHMSAX ONpe-
JeJIANOCh MyTeM IMOACIeTa H BapbupyeT 0T 5 1o 50. JimaMeTp coLBeTHS IPH PasBep-
HYTBIX S3bIMKOBBEIX NBETKAX COCTABJISAET B cpemHeM 6,8—8.5cmM, a mmaMeTp kop-
3uHKA — 1,1—1,6 cM.

Kop3unka CHH3y NOKpEITA JAHIETOBHAHLIMH TEMHO3ETeHBIMH JIHCTOYKAMHU
00BEPTKH, KOTOPEIC PACNONATAIOTCS YepeniyHo. Ha ofHOM KOp3WHKe HACUMTHIBA-
etcst B cpeaHeM 20—30 nmucToukoB 06BepTKH. BepxHsisi YacTh KOP3WHKH BHIMYKJIas.

ITo xpasaM KOP3WHKH B OIHH P PACHOIOKEHEl OPAHKEBO-KEITEIC A3LIYKOBBIC
useTkd. Ha ommo conperue H. decapetalus B cpemueM npuxomutes 10—13 s3bra-
KOBBIX IIBETKOB; AiIuHA UX 3,1—5,2 M, mmprra — 1,1—1,5 cM. SA3LIYKOBEIE LBETKA
JHIIEHB! OPTaHOB PENPOAYKTHBHOM cephl H He TUIOJOHOCIT, HO 6Jaronaps CBoein
APKOM OKpacKe CIIyXKAT IJIsL IPUBJICYEHHS HACEKOMBIX ONBUIHTENEH.

IMoABNAAACE H3-IIOX JMCTOYKOB OGBEPTKH, A3BIYKOBbIC IBETKH BHAYAJE HpH-
KATHI K JINCKY KOP3MHKH HMEIOT 3€JICHOBATYIO OKpacky. ITo Mepe pacmyckaHus Ok-
packa CTaHOBHTCS Bce GoJlee HHTEHCHBHOM — OpaHXkeBOXKeNTol. BpeMs momamoro
Pa3sBOpavMBaHUSL A3BIYKOBLIX I[BETKOB COBIANACT C JATOH DPACKPBITHA KpaiiHero
PAOa BEHIHKOB TPYOUATHIX MBETKOB.

ITpomonKuTeTbHOCTE UBETEHUS A3BLIYKOBBIX IBETKOB cocrasiser oT 10 mo 12
nueit. KoHell IBeTeHMS S3BIYKOBBIX IBETKOB OOBLIYHO COBMNANAET C AATOM YCHIXAHMS
pbUIen TPY6YaTEIX IBETKOB B LEHTPE COLBETHS, HO MOXKET OBITH PaHbIIe UM MO3%Ke
Ha 2—3 ;Hs.
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TpybuaTsie IBETKHU B ITPeIeNIaxX COBETH PACIYCKAIOTCS OT HepH(EePHH K IEHTDY.
O6mag pnuHa Tpy64aTOro HBETKA C YICTOM 3aBA3U B MYXKCKOH (aze pasBHTHSI COC-
tapageT 1,3—1,6 cm, a B xkeHckoi daze — 1,2—1,4 cm. Iloutu y Beex Asteraceae
nabJirojlaeTcs mpoTepaHapus. B colBeTHAX HccleayeMoOro BWAA Takke HabJiroja-
€TCSA NpPOTEePaAHIPHH, KOTOpO€ 3aKr4YacTcad B TOM, 4YTO TBHIYHHKH B OGOEHOHLIX
TpyOUaTEIX HBETKAX CO3PEBAIOT PAHBLIE, YeM IECTHKH.

MaxkcuManbHOe HajlM4yhe CBEXeH MbLILIBI HA BEpXYIIKe MbUIbHEKOB. Habiro-
paetcst ¢ 8 1o 10 vacoB. 3aTeM KONHMYECTBO NBUILLBL YMEHBIIAETCS, TaK KaK IMOJI-
CbIXas, OHA CAYBacTCH BETPOM, COGHPAETCH M Pa3HOCHTCS HACEKOMBIMH,

Onpepenenye GepTuiIbHOCTH NBLILILL H. decapetalus GBLI0 MPOU3BEAEHO TyTeM
OKPACKH IBUILLEBLIX 36PeH B alleToKapMute, PepTHibHAL TBLUIBIA XOPOLIO OKPaILn-
BAaeTCs aleToKapMWHOM M cTaHOBHT 85—909%. IleutbueBwie 3epHa H. decapetalus
MMEIOT IIapoBHIHYI0 (OopMy, OKpalleHBl B JKEJITO-OPaHKEBLIL IBET, TpexGoposj-
HONCPOBEBIE H ]I[OKprTbI OCTPLIMH IIHNIEKaAMHA.

B ceMelicTBax 3nmakoBeiX (Poaceae), cioXHOUBETHIX (Asteraceae) reHepaTHBHOE
A0poO crocoOHO BCTYNaTh BO BTOPOH MHTO3 B HBUILIEBOM 3epHE, H B Pe3yJIbTaTe
obpa3yroTcs OBa TamIOWAHBIX cnepMus. [lelenue sapa reHepaTHBHOM KieTku H.
decapetalus TpOXOIUT B 3PeJIOM IBUILLEBOM 3€pHE. B 3TOM ciiyuae 3peJible NbLIbLE-
BBIE 3€pHA COAEPIKAT BereTATHBHOE AP0 W IBa CHEPMHA.

IMemea MuOrMX mpencraButeneit Poaceae, Ericaceae, Asteraceae, Linaceae
H JIpYTUX ceMeHcTB, b0 He nmpopacTaeT Ha MCKYCCTBEHHOM NMHMTaTeNnbHOM cpene,
n1b0 npopactaeT ¢ GoNbIINM TPYIOM M He 00pasyeT ANHHHBIX MBUTBIEBXEI TPYOOK
(ITogny6ras—Apuonpau 1976). IIpu mpopamppanvn neUblEl H. decapetalus
B naﬁopaTopHHx YCIIOBHAX HAMH HMCITOJIB30BAINCE PA3JIMYHEIC HCKYCCTBEHHEBIC IHTa~
TeJILHBIE Cpe kL. HpopacraHHa IBELTBIBL HCCJICOAYEMOI'O BHOA MEL TAK H HE 110 OUITHCE.
Ouepuno, GepTHiIbHAL NBUILIA He BeerJa MPOpacTaeT B JaOOpaTOPHBIX YCIOBHIX.
Pe?,y}IBTaTLI npopaniMBaHisa NBUIBIBI HA MCKYCCTBCHHBIX Cpelax HE BCErja cooT-
BETCTBYIOT IOBEICHHIO €€ HA PBUIBLAX U B TKAHAX MECTHKA.

H. decapetalus B ycnopusax 3akapnaTckoil 06JIACTH 3alBeTAET MO3AHO — B Ha-
yajie CeHTAOpsA M mIuTCs [0 KoHuA OkTg0p4. Ilepwon Buetenus H. decapetalus no-
BOJIBHO pactsuyT. Ha pacrenwu MepBEIMH PACKPBIBAIOTCS KOP3WHKH HA BepXYILKE
HeHTpalibHOro ctebus (nober I mopsgaka). II0TOM pacKkphIBAaIOTCSA KOP3HHKH 0GEroB
BLICLIMX MOPSAAKOB. B Takol e MOC/eI0BATEIbHOCTH HACTYITAET KOHEL[ IBETEHUSI,
co3peBanne ceMaH. HecMoTps Ha no3anee userenne H. decapetalus ceMeRa €ro xus-
HecIOCOOHBL, HO JKH3HECIIOCOOHOCThL WX 3aBHCHT OT KIHMaTHYecKHX yciaosmii. Ce-
MeHa H. decapetalus mociie c6opa He NpOpACTaOT, OHH HAXOIATCA B OPraHHYECKOM
nokoe. M3yueHue 1abopaTOPHOM BCXOXKECTH CeMsH MOKA3allo, YTO OHM XapaKTepH-
3YIOTCS HH3KHM TPOLEHTOM BexoxecTw (6—35). MMes mpu cBo6OIHOM ONBLICHUH
CPABHUTEIBHO HeGOBIIIOE KOINYECTBO CEMHOK Ha OJHY KOp3HHKY — OT I 1o 30 mTyx,
H. decapetalus yBenwuuBaeT CeMEHHYIO NMPOJIYKTHBHOCTHL 34 CYET KOJIHYECTBA COIl-
BeTrii, YHCIIO COUBETHI HA PACTEHMH 3aBHCHT OT MOXKHOCTH PasBHTHS PACTEHHS.

Crebnu H. decapetalus 06pasyroT noazeMebie NOGErH — CTOJIOHBL, HA KOHLAX
KOTOpBIX 00pasyroTcsa kiy6nu. KinyObun BepereHoBHAHON QopMBI, WX AnuHA B 3—5
pasa mpeBBIIACT nWameTp. BepeTenoswaHas GopMa — NPHU3HAK JUKAX KiIyOHe-
HocubIx BuoB pona Helianthus L. (ITacsko 1973). KosnnyecTBo kiy6Gueli B rHesse
He3HaunTenbHoe. OT JJIMHBL CTOJIOHOB 3aBHCHT XapakTep THe3Jd, 4 WMEHHO, TpH
KOPOTKHX CTOJIOHAX THE3[I0 KOMIAKTHOe, & AMHHHEIX — packuauctoe. O6pasosaune
CTOJIOHOB HaymHaeTcs 4Yepe3 20—30 mHeil mocile Hawala OTPACTAHWS HAJ3eMHOM
Maccel. KnyGneoGpasoBanue oTMevaeTcsi B aBrycre. @opMupoBaHHe OCHOBHOI'O
ypoxas KiIyOHeil MPOUCXOANT B ceHTAOpe — OKTAOpe.
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JIMHa BereTAIHOHHOTO TEpHOAa (OT MACCOBBIX BCXOIOB IO MOJHOTO OTMHPa-
unsg 6ot1eer) cocrasiseT 200 u 6osee gueil. H. decapetalus XapaktepusyeTcs ycToH-
YHBOCTBIO K HU3KMM TeMNepaTypaM. BecHo# Mollofible BCXOJBI €70 XOPONIO Tlepe-
HocaT noxoyiofanue. EcTecTReHHOe 3achixanHe BeTBel M cTebuell yckopsieTest oced-
HUM TOHIKEHHEM TeMrepaTyphl. OTMupanue nHucTbeB pacTenmit H. decapetalus
uaeT OOBIYHO CHU3Y BBEpX, TAK KaK HIKHHE JIUCThA caMble CTaphle,

H. decapetalus — TpaBsiHACTOe MHOTOJETHee pacTenre. OHO MOXeT OBITH He-
OJb30BAHO KaK 3eJeHOe KOPMOBOE, CHJIOCHOE, MEJOHOCHOE PACTEHHE U SBJIAETCH
XOpOoILIKM (QHIBTPATOPOM PEUHOH BOJBI.
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A Helianthus decapetalus L. elofordulisa
a Fels6-Tisza volgyében

Fopor Sz. Sz. és T AN_cé L, I

Uzsgorodi Allami Egyetem Névénytani Tanszéke

A Helianthus decapetalus L. Karpatalja flordjanak 4j adventiv faja. Az Ung-parti természetes
leléhelyén a Tanszék munkatdrsai 1975-ben lelték fel. Azota e faj évrél évre tjabb term&helyeken
honosodik meg a Fels&-Tiszavolgy folyopartjai mentén. Térhoditdsival az abrogén fajokat is el-
nyomja. Ezaltal az 6kotipus termdhelyi viszonyait intenziven kihasznalva egyes ndvénytarsuldsokban
uralkodo szerepet tolt be. Okologiai igényére, szezondlis dinamikédjara vonatkozdan tjabb adatok
valtak ismertté. A tanulmanyban a Helianthus dacapetalus virigzas biologidjara, virdgporanak élet-
képességére s magjanak fejlddésére vonatkozo vizsgalati eredmények is kozlésre keriiltek.
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Helianthus decapetalus L. in the Tissa river basin

S. S. Fopor, and L. 1. YANTSO
The Uzhgorod State University, Chair of Botany

Helianthus decapetalus 1. is a new adventive species in the flora of Transcarpathia. For the
first time it was identified by the members of the chair of botany in its natural area on the bank of
the Uzh river in 1975. H. decapetalus extends its natural area along the banks of the Pritissyanskaya
lowland rivers suppressing the development of the aboriginal species. It is the domin9nt species in
the community, and it uses the conditions of the ecotope intensively.

Data of ecological environment of the species, the rythm of its seasonal development are given
Results of study of H. decapetalus flovering, fertility and viability of the pollen, seed productivity
and vitality are stated.

Helianthus decapetalus L. u dolini reke Tise

S. S. Fopor i L. I. JANCO
Katedra za botaniku, DrZavni univerzitet, UZgorod

Abstrakt

Helianthus decapetalus L. je nova adventivna vrsta u flori na podnozju Karpata. Prvi put je
registrovana 1975. godine na prirodnim stani§tima uz obale reke Uz, od strane saradnika Katedre
za botaniku. H. decapetalus is godine u godinu osvaja nove povr¥ine uz recni sliv reke Tise, potis-
nuvsi aborigene vrste. Vrsta se javlja dominantnim u pojedinim biljnim zajednicama, po¥to inten-
zivno iskori¥¢ava ekolo¥ke uslove stani§ta. U radu se daju podaci o ekologiji i sezonskoj dinamici
razvoja vrste, te o biologiji cvetanja, o virulentnosti polena i o razvoju semena.
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MICROBIOLOGICAL EXAMINATION OF THE
CARSKA BARA SWAMP WATER

S. GanN, O. PETROVIC, M. GANTAR, and M. MATAVUL)
Institute of biology, University of Novi Sad, Yugoslavia
(Recived September 30, 1984)

Abstract

Microbiological examinations of the Carska bara swamp water performed from the middle of
the 1981 to middle of the 1984. They included the total count of bacterioplankton by means of direct
method, and the count of heterotrophic bacteria by means of cultivation methods. Electron micros-
copic examinations of plankton and attached forms of bacteria were done in order to get more com-
plete pattern of microbe populations of the investigated ecosystem.

The results of examination of bacterioplankton occurence in Carska bara swamp water show
the significant fluctuations but not strictly sesonaly dependent. Between the count of bacteria and
observed physico-chemical parameters in swamp water relatively low coefficients of correlation
were found.

Introduction

A large number of smaller and bigger water pools which were the part of flooded
region originated between the Danube, the Tisza and the Begej were located in the
area of the west part of Banat once, thanks to geomorphological and pedological
factors, but to the contrary of relatively arid climate. The Theiss flow was regulated
in the last century and in that way the water regime of the whole region was changed,
so came to the significant reduction of flooded terrains. The constructions of canals
of the hydrosystem Duna—Tisza—Duna (Danube—Theis—Danube), led to the
configuration changes of this terrain, which made the number of natural, especialy
statical water pools in this area more decraesed (Ham 1975). The largest part of the
area, within 10 km of the former Begej, was surrounded with embankments and
separated of the flows of the Theiss and the Bege;j.

On the right side of the Begej, between its bank and defensive embankment, the
well known swamp Carska bara is situated. It is the special type of the natural
reservation, in the part of which, Vojtina mlaka is protected since 1955. Carska bara
swamp is autochthonous pool over 300 ha (BuyNovi¢ 1973). That is swampy area
in the broadest sence, the water level beeing regulated mostly by the waters of the
Old Begej flow. The water level changes during the year lead to the various residences
changes. During the steady water level of the Begej, Carska bara is covered by water
macrophytes, and it is surrounded by valley flooded forests (DJERFI 1962; §0TI. and
DiMiTRUEVIC 1974). Such conditions make possible for the great number of swamp
birds to find exceptional conditions for permanent stay, for bilding nests, as well as
for the longer or shorter stop during the migration. That is the very reason for
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numerous ornithologic observations and the examination of this pool. We did not
find however any details on former microbiological examinations of Carska bara
swamp water. Considering the importance of microorganisms in the processes of
matter cycling in nature, in the nutrition chaines, we have examined bacterial com-
ponent in the Carska bara swamp water, which was not studied so far.

Materials and Methods

Microbiological examinations of Carska bara water were performed since the summer of 1981
(the month of July) to the summer of 1984 (the month of August). The total count of bacteria was
examined by ultrafiliration method (Razumov 1932), on membrane filters ,,Sartorius No 2”. The
count of heterotrophic bacteria (on nutrient agar) was determinated by standard cultivation method
(RopINA 1965). Agarised examined water was uszd for more complete ecological examinations, as
the medium the most similar to the nature of examined environment. Electron-microscopic examina-
tions were also done in order to achiece the complete pattern of micropopulations of the ecosystem in
question, to recognise that part of bacterial population which can not be seen by classical methods of
cultivation.

The variety of planktons and attached forms of bacteria was followed during the microflora
examinations by means of electron-microscopic. The examined water was centrifugated in the
amountof 10 cm?, and the fixatif (4% glutar-aldehyde) was poured over the sediment, in order to reco-
ognize various planktonic bacteriol forms. The fixations were performed at the room temperature du-
ring 2 hours. The cells were centrifugated and rinsed by destillated water alterwards. Such bacterial sus-
pension was poured on the mash and dried on the air. The mashes were contrasted by phosphotung-
stenic acid pH 1,7 immediately before electronmicroscope (Jeol TEM — 100 C) screening.

Covering glases were dived in the tested water and exposed 2—7 days in the thermostat on 27 °C
in order to recognize the attached bacterial forms. After that, without previous fixation covered glasses
were putinto fluid nitrogen, they werefrozen and dried in vacuum. The glasses dried in that way over-
grow with bacteria, were glued for carriers, were covered with gold and observed using scanning elec-
tron microscope (Jeol SEM — 35).

Paraell to theses analyses some standard physicochemical factors (the amount of dissolved
oxigen, pH and water temperature) were followed.

Results

The results of microbiological examinations of Carska bara swamp water showed
the variations of amounts of the total count of bacteria as well as their separate
groups. These variations depend on seasons although with deviations.

The total count of bacteria went from one to nearly five million cells/cm3 of
water, with exception of summer period of 1971, when even 42 390 000/cm® was
registrated. Contrary to the total bacterial count (determined by direct method) the
number of heterotrophic bacteria (determined on nutrient agar) have shown more
significant fluctuations. The number of heterotrophs went from 700—155 000 colo-
nies/cm?® of water, while the number of colonies obtained on agarised tested water
was usually higher and was 1000—1 915 000/cm?® of water. None of the bacterial
groups in question have shown the regular seasonal changes in amount which is
partly understandible considering the characteristic of the tested water object.

In the Carska bara swamp water some physico-chemical parameters (pH, water
temperature and the amount of the dissolved oxygen) were determined parallel with
the following of the count of bacteria. These parameters also changed significantly in
tested water.

It should be noted that the obtained values of tested water pH which were shown
graphically and compared with logarithm of total count of bacteria (Graf. 1) had
similar tendencies. However, correlation coefficient of these two parameters is very
low and was only r = 0,23. The total number of bacteria in the tested water had the
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Graf. 1. Number of bacteria and values of physico-chemical parameters in water of Carska bara
swamp

higher coefficient of correlation with the temperature (r = 0,40) and with the amount
of dissolved oxygen in water (r = —0,42).

Very low coefficient of correlation was found between the number of bacterial
colonies and followed physico-chemical factors of the water in question. Hetero-
trophs had the lowest coefficient of correlation with concentration O, in water
(r = —0,29), with pH of water (r = —31), and the highest one with water tempera-
ture (r = 0,55), while the number of bacteria counted on agarised tested water was
the least coased by pH values of water (r = 0,015), a little bit more by dissolved
oxygen (r = —0,44), and it correlated the best with water temperature also (r = 0,59).

Relatively low correlation coefficients of bacterial count and abserved physico-
chemical parameters in Carska bara water are certainly the result of the complex
ecological conditions in this relatively shallow water ecosystem in which we have
included only a minor number of the most important factors in our investigations.
In such natural residences which are under the very high influence of changes of a
borad spectrum of interrelated abiotic and biotic factors, which can hardly be all
included in investigations, it is almost impossible to find direct correlation among
certain factors. Other autors came to the similar conclusion. BRKovi¢c—Poprovi¢
and Porovi¢ (1977) found the abundance of the bacterioplankton inwater current
to be naturally variable and dependable on large number of physico-chemical and
biological factors which, acting in the same time, very often could influence opositly
the development of autochthonous microflora. BRASFIELD (1972), using multiple
linear regression analyses in the determination of the dependance between the size
of bacterial population in the river water and some physico-chemical factors of the
environment, for the largest number of tested parameters also did find statisticaly
reliable correlations.

The tested Carska bara water, according to the number of saprophytic bacteria/
cm?® (SLADECEK 1973 ; TUMPLING 1969) belonged to the second class of quality mostly,
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Fig. 1 Various forms of bacterioplankton from the examined water. Caulobacter-like organisms (a),
fimbria bearing bacteria (b), unidentified forms (c). Bar indicates 1 pm
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with exception in the summer period 1981 and 1982 when it slowly decreased to the
third class quality, and the winter period 1982 when it belonged to the first class.
The second microbiological indicator of water quality — Korsh’s index (the relation
between the total count of bacteria and the number of heterotrophic bacteria) have
shown that the Carska bara swamp water during the period of investigation was
mostly in the category of polluted waters. Moderately polluted was only in 1981 as
well as in summer periods during next years of investigations (1982—1984).

A great differences between the total bacterial count and number of heterotro-
phic bacteria obtained on nutrient agar, were visible regarding to the obtained results.
The participation of heterotrophs in the total count of bacterioplankton was only
0,02—3,4%. That was the very reason for us too, wishing to find also those bacteria
which could not be grown by standard microbiological methods in laboratory condi-
tions, to use also the electronmicroscopy. Betwen the plankton of the tested water
dominated filamentous bacteria which resemble Caulobacter (Fig. 1a) by a narrowed
and expanded end. Among rod-shaped bacteria, which were numerous, we have
noticed also such cells with thick tuft of fimbria on their surface (Fig. 1b). Except
the microbial forms which, according to its morphology and dimensions could be
easely identified as bacteria or algae, such forms whose origin and nature could not
be identified have been noticed (Fig. 1c).

The attempt to observe microflora in its natural sample by method of overgrown
slides and observing by scanning electron microscope, have even more shown the
wealth and variety of bacterial forms of Carska bara water. Filamentous bacteria
Sphaerotilus — Leptothrix type, which covered the largest part of overgrown glasses
surfaces (Fig. 2a) occured the most frequently as the attached bacterioflora. Among
this forms there were such filamentous forms in which individual cells were clearly
visible (Fig. 2b) or they were not visible due to the thick slimy sheath (Fig. 2c).
Slimy sheath had characteristic irregular form probably as the result of drying.
These filamentous bacteria, beside the developed slimy sheath had also slurry fila-
ments which they use to beattached to the substrat (Fig. 2d). In certain cases branch-
ing of these bacteria were noted (Fig. 2b, c). Beside the bacteria of Sphaerotilus —
Leptothrix type, also rod-shaped bacteria of various forms were observed. They
occured the most frequently in microcolonies and rarely separatly. The cells them-
selves had pointy (Fig. 3a) or rounded (Fig. 3b) tips. The characteristic of such
microcolonies is the presence of extracellular polysaccharide resembling net matrix
(Fig. 3c, d) Such form of slimy matrix leads to the conclusion that racextellular
polysaccharides form interrelation, ie. certain communication between cells, besides
their role as fixator to substrate. Even when the slime was not very distinct the connec-
tions between cells in form of thinner filaments was noticed.

Scanning electron microscopy of original natural sample has advantage over
microscopy of cultivated material because it excludes the complex factor of change of
environment. This is the way how the forms which usually cannot be obtained in
culture have been observed. Apart of that, applied method made the observations
of interrelationship among microorganisms in situ possible.

Conclusion

The results of investigation of bacterioplankton quantity in Carska bara swamp
water shaw significant fluctuations which are not seasonal always. Relatively low
coefficient of correlation between the'count of bacteria and observed physico-chemical
parameters in water were found.
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Fig. 2 Attached filamentous microorganisms. Abundance od Sphaerotilus-Lepthotrix-like microors
ganisms (a), filaments formed of rod-shaped cells (b), filaments embeded in a thick mucilagenou-
sheath (c), tiny mucilagenous threads protruding from the sheath (d). Bar indicates 1 pm




Fig. 3 Artached rod-shaped bacteria. Microcolony of cells with pointed (a) and with rounded
(b) ends, and abundant (c) and less abundant (d) presence of mucilagenous threads interco-
necting cells in a microcolony. Bar indicates myu.

51



By electron microscopic investigation of bacterioplankton microorganisms
resembling Caulobacter, rods with fimbriae, but also forms of unidentified origin
were found. Among the attached forms dominated filamentous bacteria of Sphaero-
tilus— Leptothrix type, coated by slimy sheath and connected by slurry filaments and
the rods with visible extracellular netlike polysaccharide matrix.
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A Carska bara mikrobiolégiai vizsgilata

GAJN SLAVKA, PETROVIC OLGA, GANTAR, M. és MATAVULY, M.
Biologiai Intézet, Novi Sad

Kivonat

A Carska bara mikrobiologiai vizsgilata az 1981—1984-es id6szakban a bacterioplankton
Osszmeghatarozasara - kozvetlenmodszerrel, illetve tenyészetben a bactériumok szambeli meghataro-
zésa mellett az adott Okoszisztéma plankton mikrobai, valamint rogzitett formai elektron-mikroszko-
pos vizsgalataval tortént.

Megallapitast nyert, hogy a Carska bara vizében a bactérioplankton &sszetételének jelentds
ingadozasa nem szabilyos évszakonkénti jellegi. A bactériumok szambeli valtozasa viszonylag
alacsony értékeket mutat a viz fizikai-kémiai paramétereihez viszonyitva.

MukpoGHoiornieckne HecIeJOBRHUSA NAPCKOi JIyAKH
Ilaiiun C., IMerposu4 O., F'anrap M., Mapasynii M.
HWucruryr 6oTanmkn, Hoseni Can
Pesiome

Mukpoburosnorndeckne uecnemosaHus Boasl Llapckoit myxu npouseeneds! B 1981—1984 romax
M OHM OXBATH/IM COBOKYIIHOE ITOr0/10BbE OAaKTEepHii MPAMBIM METOMIOB H IOTONOBbe OakTepHii MeTo-
IaMH BbIpalllMBaHHA-Pa3BEICHHA, 4 B LIEIAX MOMYYCHHA BCCOXBATHIBAIONICH KaTPHHBEI MHKPOOHBIX
MONyMANMWIA HCCIeNyeMOil 3KOCHCTEMBI MPOBENCHBl TAKKE 3MEKTPOH-MHKPOCKOIHYECKHE HMCCIIeo-
BaHHA IUTAaHKTOHHBIX H NpHKpemYeHHbIX diopm Oaktepuii.
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Pe3ybTaThl HCCHENOBAHMSA MPENCTABHTENLCTEA (HANHYHA, KOMAYECTRBa) GaKTepPHOMITAHKTOHOB
B Bone Ilapckoii myxu yxa3blBalOT HA 3HAYMTENBHEE KoneGaHWs, He ABIAIOUMiicA KomeGaHHAME
PABHIIBHOTO CE30HHOTO XapakTepa. TakKe HaliIcHB! H CPABHATEILHO HH3KHE KO3(QHIHEHTH! KOPpe-
NALOMA NOTONOBLA GaKTepHil ¥ CONPOBOKIAOIIAX (H3HKO-XHMHYECKHX NAapaMeTpoB B BOJE.

MikrobioloSka ispitivanja vode Carske bare
GAIIN., S., PETROVIC O., GANTAR M., MATAVULT M.
Instut za biolgiju u Novom Sadu
Abstrakt

Mikrobiologka ispitivanja vode Carske bare su vriena od sredine 1981 do sredine 1984 godine,
obuhvatila su ukupnu brojnost bakterioplanktona — direktnom metodom i brojnost bakterija-
odgajivac¢kim metodama, a u cilju dobijanja sveobuhvatne slike mikrobnih populacija ispitivanog
ekq;istema vriena su i elektron -mikroskopska ispitivanja planktonskih i pri¢vriCenih oblika bak-
terya.

Rezultati ispitivanja zastupljenosti bakterioplanktona u vodi Carske bare ukazuju na znatna
kolebanja koja nisu pravilno sezonskog karaktera. Nadjeni su i relativno niski koeficijenti korelacije
brojnosti bakterija i pra enih fizicko-hemijskih parametara u vodi.
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DIE SAISONALEN VERANDERUNGEN DES
ZOOPLANKTONS IM ALTWASSER DER THEISS BEI
TISZAALPAR WAHREND DER JAHRE 1981—83

D. GAL

Zoologisches Institut der Attila Jozsef Universitiit Szeged, Ungarn
(Eingegangen am 30. okt. 1984)

Auszug

Anhand von allmonatlichen Materialsammlungen haben wir wihrend der Jahre 1981—1983
die saisonalen quantiativen und qualitativen Veridnderungen des Zooplanktons (Testacea, Rotatoria,
Entomostraca) verfolgt.

Auch fiir das Altwasser der Theiss ist — Wie fiir die meisten lebenden Gewdsser Uiberhaupt —
charakteristisch, dass in der quantitativen Verteilung des Zooplanktons im Laufe des Jahres gewdhn-
lich zwei Maxima erscheinen, das eine im Mai (mit etwa 60 000 Ind/10 Liter) und ein kleineres im
September (mit rund 48 000 Ind/10 Liter). Die Verringerung der Gesamtindividuenzahl im Sommer
kommt gewohnlich dann zustande, wenn die Temperatur des Altwassers anhaltend {iber ca. 25 °C ste-
igt. Bei dieser hoheren Temperatur setzt eine intensive Zersetzung der im Altwasser reichlich vorhan-
denen organischen Substanzen ein, was meistens mit der Entstehung grosser Mengen Schwefwlwasser-
stoff und Methan einhergeht, die sich auf die Mitglieder des Zooplanktons toxisch auswirken. Eine
Folge davon ist auch, dass die saprobiologische Qualitidt der Altwisser gerade in den Sommermo-
naten, wenn sie auch von Badenden aufgesucht werden, am unglistigsten ist; der Saprobitéitsindex
des Wassers erreicht aufgrund des Zooplanktons oft Werte bis zu 2,9. Im Sommer dominieren die
Alphaemosaproben Organismen und sogar auch die polysaproben Organismen erscheinen in immer
grosserer Zahl.

Einleitung

Die ,,Toten Arme_, d.h. die Altwisser der Theiss sind typische Begleiter des
“lebenden,, Flusses. Entstanden sind sie zur Zeit der Regulierung der Theiss von der
Mitte des vergangenen Jahrhunderts an, als die grossen Windungen des Flusses
abgetrennt wurden. Nach der Abtrennung an den Ufern erschien die fiir stehende
Gewisser charakteristische Makrovegetation, die Zusammensetzung des Phyto- und
Zooplanktons dnderte sich und immer ausgeprigter wird die Eutrophisation der
See-artigen Altwisser. Nachdem manche Altwisser anlédsslich des Hochwassers der
Theiss regelmissig oder periodisch iiberschwemmt werden und weil manche von
ihnen entweder durch direkte Kanile oder Schleusensysteme in stindigem Kontakt
mit der Theiss stehen, beeinflusst das aus ihnen in die Theiss gelangende Phyto- und
Zooplankton bis zu einem gewissen Grade auch die qualitative und quantitative
Zusammensetzung des Phyto- und Zooplanktons des lebenden Flusses.

Die Zusammensetzung des Zooplanktons der Altwisser entlang der Theiss
haben Frau L, SzEKeLY (1954), J. MEGYERI (1961) und D. GAL (1982) untersucht.
Frau SzgkeLy hat anhand einjihriger systematischer Sammlungen die Rotatorien-
fauna des Altwassers bei Gyalarét aufgearbeitet. MEGYERI untersuchte die Zusam-
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mensetzung des Planktons von 9 Altwissern entlang der Theiss im Sommer 1957 und
1958. GAL erschloss die qualitative und quantitative Zusammensetzung des Zoo-
lanktons des Altwassers bei Kortvélyes mittels regelmissiger monatlicher Samm-
lungen in den Jahren 1971—76. Als Fortsetzung dieser Untersuchungen berichtet
die vorliegende Arbeit iiber das Ergebnis der qualitativen und quantitativen Auf-
messungen des Zooplanktons (Testacea, Rotatoria, Entomostraca) im Altwasser bei
Tiszaalpar wihrend der Jahre 1981—83.

Das Altwasser von Alpér breitet sich im Bereich der Gemeinde Tiszaalpar am
rechten Theissufer auf dem Gebiet des 258.—263. Flusskilometers aus. Die Abtren-
nung war 1856 erfolgt. Der abgetrennte Altwasserraum hat Hufeisenform, ist ca.
8 km lang und 100—150 m breit (Abb. 1). Das Sammelgebiet liegt etwa bei einem
Drittel des nordlichen Teiles des Altwassers, das sich hier in nord-westlicher bzw.
stidostlicher Richtung erstreckt. Der eine Teil des siidwestlichen Ufers — das Dorf-

Abb. 1. Schematische Karte des Altwassers der Theiss bei Tiszaalpar. (@ Sammelstelle)

nahe Ufer — fallt leicht ab, ist sandig und wird im Sommer als Freistrand benutzt.
Das Wasser ist hier seicht, erst in ca. 3—4 m vom Ufer entfernt erreicht es eine Tiefe
von 1 m. Mit Ausnahme des als Badestrand abgegrenzten Uferabschnittes findet sich
am Wassersaum in einem schmalen Streifen eine Wasservegetation. Das gegeniiber-
liegende Ufer ist schlammig und in einer Breite von 30—40 m mit Wasserpflanzen
besiedelt: es decken Schilf (Phragmites communis), Binsenarten (Typhaceae), ver-
hiedene Tiimpelunkriuter (Ceratophyllaceae), stellenweise mit Stachelnuss (7rapa
natans) und Teichrosen (Nymphaea alba) Flecken. Der mittlere Teil des Altwassers
ist ein offener Wasserpiegel, hier betrigt die Wassertiefe 2,5—3 m, den Boden deckt
eine 70—80 cm hohe lockere, schwarze Schlammschicht (mit Schwefelwasserstoff-
und Methangehalt),

Sammel- und Aufarbeitungsmethoden

Die Sammlungen fanden allmonatlich in der Mitte des Monates zwischen dem 12. und 18. in den
Mittagsstunden— zwischen 10 und 12 Uhr — statt. Die Wasserproben wurden im Bereich des Stran-
des 2—3 m vom Uferrand mittels Planktonnetz Nr. 25 entnommen und anélsslich der einzelnen Samm-
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lungen 50 oder 100 Liter Wasser filtriert. Das gesammelte Material wurde sofort an Ort und Stelle in
Formalin fixiert.

Bei der Aufarbeitung wurde das eingeholte konzentrierte material im Messzylinder mit Wasser
auf 10 ml erginzt und 1 ml davon (oder, wenn das Plankton sehr reichhaltig war, 0,5 ml) auf dem
Objekttriger unterm Deckgldschen mikroskopisch durchgesehen, die Individuenzahl der vorkommen-
den Arten registriert, die erhaltenen Resultate auf Ind/10 Liter Individuenzahl umgerechnet (In der
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Tabelle 2. sind die auf 10 Liter berechneten Individuenzahlwerte aus praktischer Sicht abgerundet
angegeben), sowie die prozentulle Verteilung der einzelnen Taxongruppen (Tabelle 1) und mit Hilfe
der Pantle-Buck’schen Methode der saprobiologische Index errechnet (Abb. 2)

Parallel mit den Sammlungen wurden im Laboratorium der Direktion der Wasserwirtschaftim
Unteren-Theiss-Bereich eingehende chemische Untersuchungen angestellt, von deren hinsichtlich
des Zooplanktons wichtigeren Daten einige, wie Wassertemperatur, pH-Verdnderung Abbildung 2
bzw. bzgl. des geldsten Sauerstoffs, KOI,, NH} und der Menge der insgesamt geldsten Sotffe Abbild
ung 3 enthdlt.

Auswertung der Ergebnisse

Den chemischen Untersuchungen nach ist das Altwasser eutrophischen Charak-
ters. Die untersuchten chemischen Parameter sind fiir stehende Gewésser dhnlicher
Art typisch (Abb. 2 und 3). Die Wassertemperatur wechselt den Jahreszeiten gemiss
zwischen 0 und 30 °C, das Wasser ist etwas alkalisch, sein pH liegt zwischen 7,6 und
8,7; gewdhnlich ist er in der sommerlichen Periode héher. Der Gehalt des Wassers
an geldstem Sauerstoff wechselt gewdhnlich in umgekehrtem Verhdltnis zur Tempera-
tur und ist meistens im Sommer am niedrigstem.

Im Laufe der sich auf drei Jahr erstreckenden Untersuchungen kamen aus dem
Altwasser bei Tiszaalpar 26 Testaceen-, 47 Rotatorien- und 30 Entomostraca-Arten
bzw. Varietdten zum Vorschein (zeitweise tauchten auch verschiedene Nematoden-
arten und Miickenlarven auf). Ein Grossteil der Arten ist in Siisswissern — vornehm-
lich in stehenden Gewdssern — allgemein verbreitet. Dies ist die Folge davon, dass in
dem seit iiber 100 Jahren abgetrennten Altwasser mit den veriderten hydrologischen
und okologischen Verhiltnissen wie Verlangsamung der Strémungsgeschwindigkeit,
Erscheinen der Makrovegetation, Anreicherung organischer Substanzen usw., auch
die Qualitit und Quantitit des Zooplanktons wesentliche Anderungen erfahren
haben. Im Verhiltnis zur ,,Jebenden” Theiss ist hier die Arten- wie auch die Indivi-
duenzahl erheblich vermehrt: die Artenzahl erreicht ein 2—3-faches und die Individu-
enzahl ein 10—20-, ja minunter sogar ein 50-faches.

Die Gesamtzooplanktonmenge zeig in den einzelnen Jahreszeiten enorme
Schwankungen (Tab. 1, Abb. 4). Die Gesamtindividuenzahl weist jahrlich in der

1000 ind. /101

] 1981,
k]

30

25]
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Abb. 4. Die quantitative Verdnderung des Zooplanktons im Altwasser der Theiss bei Tiszaladar

Regel zwei Maxima auf: ein grdsseres im Frithjahr (57 000—65 000 Ind/10 Liter)
und ein kleineres im Herbst (mit 38 000—51 000 Ind/10 Liter). In den Wintermo-
naten geht die Gesamtindividuenzahl auf 9000—18 000 Ind/10 Liter zuriick. Betrich-
lich geringer gestaltet sich die Gesamtindividuenzahl auch in den Sommermonaten
(27 000—52 000 Ind/10 Liter).

Im Plankton dominieren — sowohl was die Arten- als auch die Individuenzahl
anbelangt — vornehmlich die Rotatorien. Die Rotatorien machen 50—65%, ja nicht
selten sogar iiber 70% des gesamten Zooplanktons aus (Tab. 1). Die Entomostraca-
Arten sind mit einer Individuenzahl von rund 30% vertreten, ausgenommen die
Friithlingsmonate, wo sie 50—57% erreichen kénnen. Hier Idsst dann das prozentuelle
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Verhiltnis der Rotatorienarten bedeutend nach. Die Testacea-Arten sind gew&hnlich
in geringem Prozentsatz (5—21%) zugegen, besonders wihrend der Friihjahrs- und
der ersten Sommermonate nimmt ihre Zahl zu.

Von den Testacea-Arten dominieren Arcella vulgaris, Centropyxis aculeata und
Difflugia gramen, die bei jeden Sammlung — oft sogar in hoher Individuenzahl —
zum Vorschein kamen. Als hiufige Arten sind noch Arcella discoides, Centropyxis
constricta und Difflugia lanceolata zu erwihnen, die fast jedesmal — mitunter sogar
in hoher Individuenzahl — zum Vorschein kamen. Selten, 1—2 mal gefundene Arten
sind Arcella stellaris, Difflugia amphora, D. globulosa, D. lobostoma und D. mammi-
laris.

Auch von den zahlreichen Rotatoria-Arten sind mehrere anzutreffen, die in der
untersuchten Periode im Altwasser stets und zwar fallweise in sehr hoher Individuen-
zahl anwesend waren : so Brachionus angularis, B. angularis var. bidens, B. calyciflorus,
und sein varietiten, B. urceolaris, Colurella colurus, und Keratella cochlearis und sein
varietiten. Sieben Arten kamen insgesamt nur je einmal zum Vorschein und zwar in
geringer Individuenzahl: Colurella uncinata, Lecane closterocerca, L. quadridentata,
L. ungulata, Mytilina compressa, M. ventralis, Trichocerca birostris. Brachionus
falcatus ershien in den Monaten September und Oktober regelméssig massenhaft:
manchmal machen sie 30—34% der gesamten Rotatorienmenge, bzw. bis zu 14—16%
der gesamten Zooplanktonmenge aus. Notholca acuminata kam vornehmlich in den
Wintermonaten zum Vorschein.

Von den Entomostraca dominieren in Arten und Individuenzahl gleichermassen
hauptsischlich die Cladocera-Arten. Dominante Arten sind Bosmina longirostris,
Chydorus sphaericus, Moina rectirostris und Simocephalus vetulus. Die Ostracoda-
Taxone sind in geringerer Arten- und Individuenzahl vertreten oder fehlen mitunter
auch vollkommen aus dem Plankton. Die frequenteste Ostracoden-Art is Cypricercus
fuscatus. Von den Copepoda-Arten sind die Naupliuslarven bzw. die verschiedenen
Entwicklungsformen stindig zugegen und erreichen fallweise sehr hohe Gesamtin-
dividuenzahl. Eine dominante Art ist Eucyclops serrulatus; hdufig kommen daneben
Eudiaptomus gracilis, Megacyclops viridis und Metacyclops gracilis vor. Die Ther-
mocyclops oithonoides erschien insgesamt nur dreimal (April—Juni 1981).

Das Zooplankton des Altwassers bei Tiszaalpar ist in seiner Gesamtheit als
eine Centropyxis aculeata, Difflugia gramen, Brachionus angularis, Br. angularis var.
bidens, Br. calyciflorus, Br. urceolaris, Colurella colurus, Keratella cochlearis, Bosmina
longirostris, Chydorus sphaericus, Moina rectirostris, Simocephalus vetulus, und
Eucyclops serrulatus Zooplankton-Gemeinschaft anzusehen, da die Arten in jedem
Falle und oft in grosser Individuenzahl erschienen. Ein Teil der {ibrigen Arten kam
unregelmissig fiir kiirzere oder lingere Zeit und gewéhnlich in kleinerer Individu-
enzahl zum Vorschein. Ein Teil dieser Arten, wie z.B. die Colurella uncinata, Lecane
closterocerca, Mytilina compressa, M. ventralis, Trichocerca birostris lebt vorwiegend
zwischen den Wasserpflanzen bzw. am Boden und kommen vermutlich von hier
zeitweise in mehr-minder grosser Individuenzahl ins Plankton. Andere kénnen auch
durch Wassereinspiilung, mit dem Wind oder auf anderem Wege ins Plankton gelan-
gen und dort eine gewisse Zeitlang als die Fauna kolorierende Elemente leben.

Der Saprobititsgrad des Altwassers bei Tiszaalpar erfihrt in den einzelnen
Jahreszeiten erhebliche Verinderungen (Abb. 2). In der Winterperiode ist das Wasser
am reinsten und hat Beta-mesosaproben Charakter (der sapribiologische Index
wechselt zwischen 1,8 und 2,1), in den Friihlingsmonaten nimmt die Verunreinigung
etwas zu, sie bewegt sich an der Grenze des Beta- und es Alpha—Beta-mesosaproben
Niveaus. In den Sommermonaten (hauptsichlich im Juli—August) steigt der Sapro-
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bitdtsindex erheblich, kommt dem Alpha-mesosaproben Zustand nahe, ja im Jahre
1983 hatte er dieses Niveau gar erreicht (2,85). In den Herbstmonaten wird die
Wasserqualitit allmdhlich besser, der saprobiologische Index sinkt.
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Az Alpdri Holt-Tisza zooplanktonjinak szezonalis valtozasai
az 1982—1983-as években

D. GAL
Jozsef Attila Tudomanyegyetem, Allattani Tanszék, Szeged

Az 1981—83-as években havonkénti gyijtésekkel vizsgalta az Alpéari Holt-Tisza zooplankton-
janak (Protozoa, Rotatoria, Entomostraca) kvalitativ és kvantitativ szezonalis valtozasait.

Az Alpari Holt-Tiszéra is, mint dltaliban az élévizek tobbségére jellemzd, hogy a zooplankton
mennyiségi eloszldsiban az év folyamdn 4ltaliban 2 maximum jelentkezik. Az egyik majusban (kb.
60 000 ind/10 liter), s egy kisebb szeptemberben (kb. 48 000 ind/10 liter). Ezt az Gsszegyedszdm vil-
tozdst elsGsorban a viz hémérsékletének valtozasa okozza. A nyari Osszegyedszamcesikkenés dlta-
laban akkor kdvetkezik be, amikor a holtdg vizének hémérséklete tartésan kb. 25 °C folé emelkedik.
E magasabb hémérsékleten a holtigban levé nagymennyiségli szervesanyag erdteljes bomldsnak
indul, amely tébbnyire jelentds mennyiségii kénhidrogén és metan képzbdésével jar, s ezek mérgezdleg
hatnak a zooplankton tagjaira. Ennek kovetkezménye az is, hogy a holtidg vizének szaprobiologiai
mindsége éppen a nyari honapokban — amikor fiird6zésre is haszniljdk — a legrosszabb, a viz
szaprobitasi indexe a zooplankton alapjan gyakran a 2,9-t is eléri. A nyar folyamdn domindlnak az
alfamzzoszaprob szervezetek, s6t a polyszaprob szervezetek is egyre nagyobb szidmban jelennek meg.
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Ce3zonnbie H3MeHeHRd 300maankToHa B 1981—83 rogax
B Aymapckoii MeptBoii Tnce

Tan M.
VHusepcuTeT uM. Moxed A., Kadenpa soonormm, Ceren, BHP
Pe3iome

Ha npotsxenun 1981—83 ronos emxemecsuHo coOHpamH U ONpeNeNsaiy Ce30HHBIC H3IMEHEHH
B KaYeCcTBEHHOM M KONMYECTBEHHOM OTHOMIEHHHM 300UIaHkToHa Ammapckoit Mepreoii Twucer
(Protozoa, Rotaroria, Entomostraca.)

Jna Annapckoii MepTeoit THCEI, Kak W N BCeX JKHBLIX BOJ, XapaKTEPHBIM ABIACTCA TO, 4TO
B KOJNMYECTBEHHOM OTHOINEHHHM 300NNaHKTOH MMeEET Apa MakciMyma. OmmH nabniogercs B Mae
(mo 60000 emunui Ha 10 THTPOB BOMEI), a Apyroi — B cenTadpe (oxomo 48 000 emunui Ha 10 muT-
poB BOJEI). Pa3sHULA B KOMWYECTBEHHOM OTHOIICHHHM 3aBHCHT OT KIHMATHYECKHX YCIOBHHA. YMeHb-
IWIEHHE KONHWYecTBa 300TJIAHKTOHA HAOIIONAeTCs JeTOM, KOrga TemrepaTtypa Boasl B Mepreoi
Tuce serme 25 °C. Beime 310l Temuepatypsl B MepTeoii Trce HaKOnnseTcs MHOTO OpraHHYECcKHX
BEIECTB, YTO B CBOKO OYEPENk NMPHBOIMT K 00pa3oBaHmI0 OONBIIONO KOJMHYECTBA CEPOBOIOPOAA W
MeTaHa, KOTOpPble AI0BHTO BIHAIOT HA 300IIAHKTOH.

B cBa3m ¢ 3THM, conpo0HONOrHYeCKOe KayecTBO BOAbI B Meptroii Tuce B NneTHue MecsIbl
(BpeMst KyIaHMS) XapakTepH3YeTCsi CaMbIM BEICOKHM HHIEKCOM H B CBA3H ¢ HAMMYMEM 300ILIAHK-
TOHOB 4acTO AocTHTraer 2,9. JIeToM B BOJE mOANsIOTCA albhamesocanpobHEIE H Jake IMOARCcAnpos-
HBIE OPraHW3MBL.

Sezonska dinamika zooplanktona Mrtve-Tise kod Alpira—u periodu
1981—1983. godine

GAL D.
Katedra za zoologiju Univerziteta ,, Jozsef Attila”, Szeged
Abstrakt

Ispitivanja kvalitativnog i kvantitativnog sastava zooplanktona (Protozoa, Rotatoria, Ento-
mostraca) Mrtve-Tise kod Alpar-a u sezonskom aspektu, vr¥eno je u periodu 1981—1983. godine,
na osnovu meseénih analiza. Utvrdjeno je da se, i u sluéaju distribucije koli¢ine zooplanktona mrtvaje
Alpdr, u toku godine javljaju dva maksimuma, 5to je karakteristi®no i za veénu tekuéih voda. Jedan
se javlja u maju (cc 60000 ind/101it.), i jedan manji u septembru (48.000 ind/10 lit.). Promena
ukupne brojnosti je u prvom redu pod uticajem promene temperature. Opadanje brojnosti u toku
leta obi¢no nastupa tada, kada se temperatura vode mrtvaje trajnije nalazi iznad 25 °C. Pod ovim
temperaturnim uslovima dolazi do jaleg razlaganja znatne koli¢ine organske materije mrtvaje.
Povecana koli¢ina matana i fosforvodonika otrovno deluje na élanove zooplanktona. Rezultat
ovih procesa je taj, da je saprobiolofki kvalitet vode mrtvaje u toku leta — u sezoni kupanja—
najnepovoljniji. Saprobni indeks, po osnovi zooplanktona, dostize &esto vrednost i 2,9. U toku
leta sve se viSe povecava broj polisaproba, a dominiraju alfamezosaprobni organizmi.
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Tiscia (Szeged) Vol. XXI, pp. 69—80 (1986)

EIN BEITRAG ZUR LIMNOLOGISCHEN UNTERSUCHUNGEN
DER CARSKA BARA

VLASTA PunN, RuZicA RATAJAC, UND NADA DIukié

Institut fiir Biologie der Naturwissenschaftlichen-Mathematischen
Fakultit Novi Sad

(Eingegangen am 28. oktober 1984)
Auszug

Im Rahmen der vorliegenden Untersuchungen wurden in Zeitraum 1982—1984 Zusammenset-
zung und Dynamik von Zooplankton und Mikrofauna, sowie Bodenfauna in Carska bara, in diesem
teilweise beschiitzten Naturreservat, gepriift. Im Laufe von diesem Forschungen wurden auch
okologische Grundfaktoren: Temperatur, Sauersoffgehalt und pH, welche zusammen mit Wasser-
standschwankungen sehr variieren, gepriift. In der Zooplankton und Mikrofaunazusammensetzung
waren Rotatoria, Cladocera und Copepoda verteten. Mit Riicksicht auf die unbedeutende Tiefe,
sowie auf Bewachsen dieses stehenden Gewissers, meldenten sich bei den Proben sowohl Plankton-
formen, als auch Phythal- und Benthalbewohner. Obwohl das Artenverzeichnis ziemlich lang ist,
kann es nicht als endgliltig betrachten werden, besonders mit Riicksicht darauf, dass es sich um die
ersten Forschungen dieser Art in diesem Okosystem handelt. Die Zahl von Zooplankton- und Mikro-
faunaarten variier te ¢je nach Saison und Jahr. Es wurde insgesamt 130 Arten und Formen festegestellt.
Die hihste Zahl wurde im Jahre 1984 (108) notiert, die niedrigste 1983 (84). Im zweitgenannten Jahre
im Monat Avgust, wegen des ausgesprochen niedrigen Wasserstandes, war Carska bara fast ganz
trocken, und so blieben viele Sommerarten aus. Saisonm sseige Schwankungen von Artenzahl ist
ebenfalls evident. Die groste Artenzahl melden sich im Friihjahr und Sommer, und die niedrigsten im
Winter. In allen Aspekten dominieren die Ridertiere, und dann kommen die Protozoen. In der Winter-
monaten ist die Protozoenbeteiligung grosser als in der Sommer. In gewissen Jahren sind sie vorherr-
schend. Die quantitative Zooplankton- und Mikrofaunazusammensetzung schwankte ebenfalls je nach
Jahr und Saison. In allen Jahren in denen Erforschung unternommean wurde, wurde das Maximum
im Frilhjahr festgestellt. In der Bodenfauna waren nur Chironomiden und Oligochaeten vertreten.
Von Oligochaeten war nur eine Familie, Tubificidae, mit einigen Arten der Gattungen Tubifex,
Limnodrilus, Potamothrix, Psammoryctes und Pelosolex festgestellt. Chironomiden kamen nur im
Jahre 1984 vor. Die quantitative Vertretung der Bodenfauna schwankte sehr, von O bis 17227 Ind/m?.

Einleitung

Im Bereich des Westbanats gab es einst eine grosse Zahl von grdsseren und
kleineren Wasserbasains. Durch die Regulierung von Theiss in vorigen Jahrhundert,
sowie durch den Ausbau des Hydrosystems Donau—Theiss—Donau in den letzten
zwanzig Jahren, wurden in diesem Bereich die Sumpf-und Morastigebiotopen
betrichtlich vermindert. Carska bara ist ein iiberbleibsel, und es befindet sich teil-
weise unter dem Schutz des Naturschutzgesetzes. Da in diesem Wasserdkosystem
bis jetzt keine limnologische Forschungen unternommen wurden, ist das Ziel der
vorliegenden Arbeit einen Beitrag zur Kenntnis der Zooplankton- und Mikrofauna-
zusammensetzung, sowie der Bodenfauna in diesem Naturreservat zu liefern.
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Angaben iiber die Lokalitét

Zwischen den Fliissen Bega und Theiss, auf der alluvialen Ebene befindet sich
ein Komplex von Morastgewassern. Carska bara liegt auf den rechten Bega Seite
(Abb. 1). Es ist ein Sumpf mit der Oberfliche von etwa 300 ha, umkreisst von Flach-
land- Uberschwimmwaldern, fast volig mit Wasserpflanzen bedekt (DIERFI 1969).
Der Beschiitzteil, die sogenannte Vojtina mlaka, nimmt etwa 50 ha, mit durchsch-
shnittstiefe von 1,2 m ein. Carska bara stellt einen grossen Wasserbereich dar, dessen
mittlerer Teil fast tiber das ganze Jahr unter Wasser bleibt, mit Ausnahme von
ausgesprochen trockenen Jahren, wie z.B. 1983 eines war, als im Monat Avgust
auch diese Teile ausgetrocknet waren. Das Wasserregime dieses, wie der meisten
geschlossenen Gewisser in Vojvodina steht in bestimmter Abhingigkeit von Niveau
des Grundwassers, auf dessen Oscillationen Niederschlige, Flusswasserstand und
ihre zeitliche Verteilung stark einwirken. In der Regel ist der niedrigste Wasserstand
im Sommer (Juli, Avgust), der hchste aber im Frithjahr (MiLovaNov 1972). Durch
Ergiessung von Bega und Theiss wird der ganze Bereich iiberschwammt.

Die pedologische Unterlage dieses Terains ist der Fruchtbareboden Schwarzerde
(Tschernosjom), Wiesengartenerde und Riedpecherde. Ein kleinerer, aber kein
bedeutungsloser Teil ist Salzboden, fast ausschliesslich Solonjec und salzartiger
Boden (MiLikoviC 1960).
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Abb. 1. Schematische Karte des untersuchten Sumpf Carska bara
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Material und Arbeitsmethode

Unsere Untersuchungen wurden in der Zeitspanne 1982—1984 durchgefiihrt. Proben wurden in
Zeitabstinden von zwei Monaten genommen und behandelt wurden sie nach Saison. Fiir die qualita-
tive Analyse von Zooplankton und Mikrofauna wurden die Proben mit Planktonnetz aus Miih-
lenseide No 22 genommen. Zur quantitativen Analyse wurde die Filtrationsmethode angewendet
filtriert wurde 1 Liter Wasser.

Proben der Bodenfauna wurden durch Bagger vom Typ Ekman-Birge, mit der Fassungsfliche
von 225 cm™? genommen.

Dals Material wurde hauptsichlich im lebendigen, teilweise im fixierten Zustand im 4% Formalin
behandelt.

Bei der Probeentnahme wurden die physikalisch-chemischen Grundparameter verfolgte:
Wassertemperatur, Sauerstoffgehalt und pH.

Diskussion

Mit Riicksicht auf die grosse Oscillationen vom Wasserstand in diesem Okosys-
tem, sind auch die Schwankungen einzelnen Faktoren stark ausgedriikt. Werte fiir
physikalisch-chemische Grundparameter in der Zeit der Probenentnahme sind in
der Tabelle 1. eingetragen.

Tabelle 1. Physikalisch-chemische Grundparameter zur Zeit der
Probeentnahme in Carska bara 1982—1984 ( W-Winter, F-Friihling,
S-Sommer, H-Herbst)

Jah_re 1982 1983 1984
Parameter Sai-
son W F S H A% F § H W F S

Wassertempera-

ture °C 0 14 26,5 5 4 28 — 10 2,5 9.5 =23
pH 8,5 7,5 7,8 8,1 5 95 — 176 7,1 1.7 8,2
0, mg/dm? 20,5 22 96 11 10,1 1,6 — 12,2 9,5 13 12,6
Sauerstoffsit-

tigung in % 139 89,6 107 93 9T 20,9 —108 69 120 148

Wie in der Angaben zu ersehen ist, sind die Saisonsvariierungen allen Grund-
faktoren bedeutend. Die pH Werte bewegten sich von schwachen bis augesprochen
alkalen (7,1—9,5), was in Zusammenhang mit Processen im Wasser steht, bedingt
aber durch den Einfluss des umliegenden Terains, welches aus dem Boden unter
landwirtschaftlichen Kulturen mit intensiven Agrotechnik mit Anwendung von
Mineraldiinger, Pestizieden u.a. besteht. Mit Riicksicht auf der Makrophytenbe-
wuchs, aber auch auf die Algenentwicklung, sind die Schwankungen des Sauer-
toffgehalts besdsutend, von dem sehr niedrigen, insgesamt 20% Sittigungs, zur
Supersaturation (107%—148%). Solche Oscillationen iibten auf jeden Fall Einfluss
auf die Zusammensetzung und Dynamik der beobachteten Komponente der Bio-
conosen.

Zusammensetzung und Dynamik von Zooplankton
und Mikrofauna

In qualitativer Zusammensetzung von Zooplankton und Mikrofauna waren
die Gruppen Protozoa, Rotatoria, Cladocera und Copepoda vetreten. Mit Riicksicht
auf die unbedeutende Tiefe und Bewachsen dieses Gewissers, meldeten sich in der
proben sowohl echte Planktonformen, als auch die Bewohner von Phythal und
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Tabelle 2. Die qualitativen zusammensetzung und Hdufigketswerte der
Arten des Zooplanktons und Mikrofanna in Carska bara a in der Zeitraum
1982—1984 ( 1-sehr selten, vereinzelt, 2-selten, 3-hdufig, 4-sehr hdufig,
S-massenhaft; W-Winter, F-Friihling, S-Sommer, H-Herbst)

Jahre: 1982 1983 1984

Arten g
Saison: |WF S HWWF S HWF S

Rhizopoda
Arcella discoides EnRr. 1
A. vulgaris EHR.
Centropyxis aculeata EHR.
C. discoides PENNARD
Difflugia corona WALICH 171
D. limnetica LEVANDER 2
D. pyriformis PERTY
Ciliata

Aspidisca Iynceus EHR.
Carchaesium polypinum L.
Chilodonella cuculus O. F. M. 1
Colpidium colpoda ( Ehr) STEIN ' | AR W
Didinium nasutum O. F. M.
Dileptus anser O. F. M.
Epistylis plicatilis EHR. :
Paramecium anrelia EHR. L 2
P. bursaria (EHR.)
P. caudatum EHR. 1
P. trichium STOKES . )
Stylonychia mytilus EHR.
Tintinnidium fluviatile KeNT 3
Tintinnopsis lacustris ENTZ
Vorticella campanulata (KAHL) SRaM. HuUS. 2
V. convallaria (L.)
V. microstoma EHR. 3

kot
= LD LD = LD Lh Lh
el e g
—
ok ok ok
Ptk ) )t

bt
]
b
i b
| l
[

e SR S R
-—
—
o
E
[
P b ok ok ok ok
Pt ot ok ok ok ok

—
L3 bk et ek ek et fD et
—

£ I
Ph ot

—-—

— —

—

I

o by -

Heliozoa
Actinosphaerium eichorni (EHR.) p R 11

Suctoria
Tokophrya quadripartita (CLAP, et LACHM.) —— 11

Rotatoria

Ascomorpha ecaudis PERTY
Anueropsis fissa GOSSE 5
Asplanchna brightwelli Gosse 2

A. priodonta GOSSE 1 1 = 1
A. sieboldi (LEYDIG) 1

Brachionus angularis GOsse 4 2
. angularis bidens PLATE
calyciflorus calyciflorus PALLAS 2
. calyciflorus dorcas (GOSSE)
calyciflorus amphiceros EHR.
budapestinensis DADAY 1
budapestinensis similis (LESSL.)
. diversicornis (DADAY)

. leydigi leydigi CouN

. leydigi rotundus (ROUSSEL.) —
. quadridentatus quadridentatus (HERM.) -
. quadrident. cluniorbicularis (SKOR.)
B. plicatilis (0. F. M.)

B. urceolaris urceolaris (0. F. M.)

B. urceolaris rubens (EHR.)
Cephalodella catellina (0. F. M.)

C. gracilis (EHR.)

C. tecta DONNER
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Arten

Jahre:
Saison:

1982

1984

W

F S

W F

Colurella colurus (EHR.)

C. obtusa (GOSSE)

C. uncinata uncinata (0. F. M.)
C. uncinata bicuspidata (EHR.)
Dissotrocha aculeata (EHR.)
Epiphanes senta (O. F. M.)
Euchlanis alata WORONKOW

E. dilatata EBR.

Filina cornuta brachiata (Rouss.) nom. nov.

F. longiseta longiseta (EHR.)

F. longiseta passa (O. F. M. nom. nov.
F. opoliensis ZACHARIAS

F. terminalis (PLATE)

Keratella cochlearis cochlearis (GosSE)
. cochlearis hispida LAUTER.

. cochlearis irregularis (LAUT.)
cochlearis micracantha (LAUT.)
cochlearis robusta (LAUT.)
cochlearis tecta GOSSE

cochl. tecta macracantha (LAUT.)
quadrata quadrata (0. F. M.)
quadrata frenzelis ECKsT.
paludosa paludosa (LUcks)
serrulata (EHR.)

testudo testudo EHR.

ticinensis (CALLERIO)

valga valga (EHR.)

valga monospina KLAUSSENER
ecane bulla GOSSE

. closterocerca (SCHMARDA)

luna MULLER

. lunaris (EHR.)

. ludwigi (ECKSTEIN)

. nana (MURRAY)

. quadridentata (EHR.)

. ungulata (GOSSE)

Lepadella acuminata (EHR.)

L. ovalis (MULLER)

L. quinguecostata (LUCKS)

L. similis (Lucks)

L. patella (MULLER)
Liliferotrocha subtilis (RODEWALD)
Monommata longiseta (MULLER)
Mpytilina mucronata (0. F. M.)
Notholca acuminata (EHR.)

N. squamula (O. F. M.)
Notommata copeus EHR.
Philodina citrina EHR.

Ph. raseola EHR.

Platyas guadricornis (EHR.)
Polyarthra dolichoptera IDELS

P. euryptera WIER.

P. major BURCKHARD

P. vulgaris CARLIN

Rotaria rotatoria (PALLAS)
Synchaeta oblonga EHR.
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Jahre: 1982 1983 1984
Arten :

Saison: |WF S HIWF S HHWF §
S. pectinata EHR. 2 1 — 1
Testudinella patina HERMANN 1 — 2 e |
Trichocerca capucina WIERZ. 1 e 1
T. rattus (O. F. M.) 3 1— 1
Trichotria tetractis (EHR.) —— 3-:1
Cladocera
Alona quadrangularis (0. F. M.) 111 1— 1 ) |
A. rectangula G. O. SARs 1 e 1
Bosmina longirostris (0. F. M.) 1 1 I 1— 1|11 1
Ceriodaphnia quadrangula (O. F. M.) 1 1 — 1 1
Chydhrus sphaericus O. F. M. 3 1 1— 1111 4
Daphnia longispina O. F. M. 1 — 1 1
D. magna STRAUS 1 -
Diaphanosoma brachyurum LIEVIN — 1 1
Graptoleberis testudinaria (FIscH.) — 1
Moina micrura (Kurz) Sr. Hus. — 1 1 1
Scapholeberis kingi SARS — 1 1
Sida cristalina MULLER — 1 1
Copepoda
Acanthocyclops robustus (SARS) 11 1= 1
A. vernalis FISCHER 1 111 1 1111
Cyclops strenuus (FISCHER) 1 1 1
C. vicinus Uljanin 11111 1— 1(1 3
Eucyclops serrulatus FISCHER 11 11— 1 1 1
Eudiaptomus gracilis SARS 111]1 — 1)1 1
Macrocyclops albidus JURINE 1 —
Thermocyclops crassus (FISCHER) 1 11
Copepodit, Nauplius Stadien 1 51 3|1 3— 2|1 51

Benthal, die wir unter dem Begriff Mikrofauna umfassten. Obwohla das Verzeichnis
von Arten ziemlich lang ist, kann es nicht als endgiiltig betrachtet werden, da es
sich um die ersten Forschungen solcher Art in diesem Okosystem handelt.

Bei vielen Arten meldet sich eine gréssere Zahl von Formen und so wurden sie
auch ins erzeichnis eingetragen.

Nach der Artenzahl sind die Rotatoria die verschiedenartisten, dann kommen
die Protozoa, wihrend die Cladocera und Copepoda mit viel geringerer Zahl vertre-
ten sin. Die vertetenen Arten sowie ihre relative Haufigkeit sind in Tabelle 2. ange-
geben.

Das angegebene Verzeichnis weist auf die Verschiedenartigkeit von Zooplankton
und Mikrofauna hin, aber mit grossen Unterschieden und Schwankungen von
Artenzahl sowohl nach Jahren, als auch nach Saisons. Von den echten Protozoa-
Planktonformen finden wir die Arten: Tintinnidium fluviatile, Tintinnopsis lacustris,
sowie einige Arten von Gattung Arcella, Difflugia und Centropyxis. Unter den
Rotatorien typische Planktonarten sind Brachionus angularis, B. calyciflorus, B.
budapestinensis, Keratella quadrata, Synchaeta oblonga, S. pectinata, sowie Polyarthra-
und Filiniaarten. Die iibrigen sind meistens litorale Formen, welche dichtbewachsene
Teile bewohnen wie z.B. Keratella testudo, K. ticinennsis, Brachionus quadidentatus
cluniorbicularis, sowie die Arten von Gattungen Lecane, Colurella, Mytilina, Tricho-
cerca und Trichotria u.a.

Wie schon erwihnt, variiert die Artenzahl nach Jahr und Saison. Die hochste
Artenzahl wurde 1984 (108) festgestellt, die niedrigste 1983 (84), was wesentlich ist
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da im Sommer des letzgenanntes Jahres Carska bara ganz trocken war, und so
blieb der sonst artenreiche Sommeraspekt aus (Tab. 3).

Tabelle 3. Artenanzahl von Zooplankton und Mikrofauna nach Jahren
und ihre procentuelle Vertretung in Carska bara

Insgesamtin un-
1982 1983 1984 tersuchten Zeit-
Gruppe e
Nr % Nr % Nr % Nr 9
Protozoa 22 22,2 23 27,4 19 17,6 26 20,0
Rotatoria 63 63,6 46 54,8 71 65,7 34 64,6
Cladocera T 71 9 10,7 11 10,2 12 9,2
Copepoda 7 7,1 6 7.1 i 6,5 8 6,2
Insgesamt: 99 100 84 100 108 100 130 100

Ausser den Unterschieden nach Jahren sind auch saisonmdssige Variierungen
ausgeprigt (Tab. 4)

Tabelle 4. Saisonmdssige Variierungen der Artenanzahl von Zooplankton
und Mikrofauna in Carska bara 1982—1984 ( W-Winter, F-Friihling,
S-Sommer, H-Herbst)

1982 1983 1984
Gruppe
" F S H A\ F S H ' F H
Ptotozoa 8 16 14 11 10 20 — 10 10 15 17
Rotatoria T 34 32 29 13 31 — 18 7 41 49
Cladocera 1 4 4 3 0 4 — 8 3 5 10
Copepoda 3 6 4 4 5 4 -— 4 5 3 2
Insgesamt: 19 60 54 47 28 59 — 40 25 66 78
[0 prorozoa B crapocera
: [l roraroria COPEPGDA
& '
&
&
Wl
B

Abb. 2. Die prozentmissige Beteiligung von verschidenen Zooplankton- und Mikrofaunagruppen in
Carska bara 1982—1984
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Abb. 3. Quantitative Zusammensetzung von Zooplankton und Mikrofauna in Carska bara 1982—
1984

Ohne Riicksicht auf gewisse Oscillationen ist die Friihlingszeit am verschieden-
artigsten. Zur Sommerzeit 1984 fanden wir eine grdssere Artenzahl als im Friihling,
obwohl auch dann die Artenzahl nicht klein war. Diese Unterschiede sind Folge von
Schwankungen klimatischer und hydroligoscher Faktoren in einzelnen Jahren.
Wir konnen feststellen dass die Rotatorien in fast allen Aspekten vorherrschen, und
dann folgen die Protozoen. In den Wintermonaten wichst die Beteiligung von
Protozoa, und in einzelnen Jahren dominieren sie nach Artenzahl, wie im Jahre 1984
der Fall war, als diese Gruppe in Verhiltnis zur Gesamtartenzahl mit 40% vertreten
war. Die prozentmissige Beteiligung von Rotatorien variiert in qualitativen Zusam-
mensetzung von 28—62% (Abb. 2). Wenn wir die gesamte Artenzahl in der Unter-
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suchungszeit und die Vertretung einzelnen Gruppen analysieren wiirden, wiirden
wir ein dhnliches Verhilnis feststellen (Tab. 3).

Die Beteiligung der Cladocera und Copepoda in qualitativer Zusammensetzung
ist sehr gering. Zu ihnlicher Feststellung kommt GAL (1982) im Altwasser der Theiss
bei Kortvélyes in Ungarn, sowie einige unsere Autoren in einigen Okosystemen in
Vojvodina (MILOVANOVIC, A. ZIvKovi¢ 1953, PuN et al. 1978, PunN et al. 1982).
Eine gewisce Zahl von Rotatoriaarten meldet sich in verschiedenen Formen. Hier
sol man die Keratella Gattung besonders hervorheben und zwar die Art K. cochlearis,
die in 7 Formen erscheint (Tab. 1). Brachionus calyerscheint auch in mehreren Formen,
aber nur 3, wihrend sie sich in der Donau in 5 Formen meldet (MILOSEVIC, PUIIN
1983).

Die quantitative Zusammensetzung von Zooplankton und Mikrofauna schwankte
in noch grosseren Grenzen als die qualitative. Abgesehen von der numerischen
Unterschiedeninallen 3 Jahren, verzeichnet man das Maximum in Friihjahr (Abb. 3).
Die Individuenzahl pro Liter ist gross, mit maximalen Werten in Jahre 1982, als die
selben 12 333 Ind dm~2 erreichen. Im Jahre 1983 sind diese Werte bedeutend niedri-
ger, sie betrugen insgesamt 4400 Ind dm~—3, im Jahre 1984 sind sie wieder hoch
(10 130 Ind dm—#*). (Abb. 3). Nach Zahlenwerte ist die Rotatoria Domination noch
mehr ausgeprigt, und im manchen Saisons iibesteigt sie 80%. In einigen Perioden,
besonders im Winter, steigt auch die Beteiligung von Protozoen, als sie von 9,4%
(1982) bis 74,9% (1984) variiert.

Die Anteil von Cladoceren in der quantitativen Zusammensetzung bewegte sich
von 0,2% bis maximal 14% im Sommer 1984. Die prozentuelle Vertretung der Cope-
poden fiir adulte Formen bewegte sich von 0,6% bis 7,9 %. Nauplius- und Copepodit-
Stadien waren etwas zahreicher und bewegten sich von 0,3% bis 12%.

Bodenfauna

Im Unterschied zum Zooplankton und Mikrofauna, welche ziemlich verschi-
edenartig waren, war die Zusammensetzung der Bodenfauna sehr gleichférmig und
oft arm. Nur zwei Gruppen waren vertreten: Oligochaeta und Chironomidae, mit
ausgesprochener Domination der ersteren. Trotz der Domination waren die Oli-
gochaeten nur mit eine Familie, mit Tubificidae vertreten. Es wurden folgende Arten
festgestellt: Tubifex tubifex, T. kryptus, Tubifex sp., Limnodrilus hoffmeisteri, L. clapa-
redeanus, Limnodrilus sp., Potamothrix hammoniensis, Psammoryctes albicola, Pelos-
colex speciosus, P. spureiorensis.

Durchschnittliche procentuelle Vertretung in der untersuchten Zeitraum zeigt,
dass die Gattung Limnodrilus, mit der Art L. hoffmeisteri in allen Proben am meisten
vertreten war (20%). Die iibrigen Arten waren prozentmdssig bedeudent weniger
vetreten (Abb. 4).

Die quantitative Analyse zeigt eine auffillige Verinderlichkeit in der Indivi-
duenzahl von Oligocheta, minimal 88 Ind/m~—2, und maximal 17 182 Ind/m~2,
Anderungen in der Individuenzahl nach Saison stehen im Zusammenhang mit dem
Entwicklungszyklus einzelner Arten. Zeitweilige Abwesenheit von Oligocheten in
den Proben ldsst sich durch Bedingungen des Milieus, vor allem durch den Wasser-
stand, aber auch durch zeitweilige Austrocknung erkleren. Die quantitative Analyse
der Bodenfauna ist in der Tabelle 5. dargestellt.
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&= TuBIFEX TUBIFEX 3%

BB - rusiFex KRYPTUS 1%
[x]=ruBiFEX SR 3%

[J- LIMNODRILUS HOFFMEISTERI 30%
=LIMNODRILUS CLAPAREDEANUS 10%

- LiMNODRILUS SP. 24%

:FOMMOTHRIX HAMMONIENSIS 15%

8= PSAMMORYCTES ALBICOLA 4%
B - PELOSCOLEX SPECIOSUS 5%

[l - PELOSCOLEX SUPERIORENSIS 5%

Abb. 4. Die durchschnittlichen prozentmissigen Beteiligung von einzelnen Oligochaetenarten in
Carska bara 1982—1984

Tabelle 5. Quantitative Vertretung der Bodenfauna in Carska bara in der
Zeitspanne 1982—1984 nach Saison. ( W-Winter, F-Friihling, S-Sommer,

H-Herbst)
1982 1983 1984
Gruppe
w F S H w F S H U F S
Oligochaeta 0 2397 0 444 0 888 — 2930 310 17182 0
Chironomidae 0 0 0 0 0 0 - 0 0 44 44
Insgesamt: 0 2397 0 444 0 888 — 2930 310 17227 44

Nach der vertretenen Arten lisst sich schliessen, dass das Wasser der Carska
bara in der Untersuchungszeit sehr reich an organischen Stoffe war.
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Adalék a Carska bara limnoldgiai vizsgdlatihoz

PuiN VLasta, RaTatac RuZica és Diuki€ NADA
Biologiai Intézet, Novi Sad

Kivonat

Az 1982/84-es idGszakban a Carska bara védett térségében a kutatisok soran a zooplankton és
mikrofauna osszetétele és dinamikaja, valamit a fenékfauna vizsgalata keriilt elétérbe, az alapvetd
Okologiai tényezdk mellett (hémérséklet, oldott oxigén és pH), amelyek a vizmennyiség ingadozasa-
val erdteljes valtozdsnak vannak kitéve.

A zooplanktont és mikrofaunat a Protozoa, Rotatoria, Cladocera és Copepoda csoport képezi.
A sekély és bendtt medencében a plankton formak mint a lebegd és bentosz formék vannak
jelen. Az adott Okoszisztémiban végzett elsd vizsgalatok alapjan a fajlista nem tekinthetd
véglegesnek. Megallapitist nyert a zooplankton és mikrofauna mennyiségi és mindségi, évi és évsza-
konkénti valtozdsa. A maximum tavasszal jelentkezik. Osszesen 130 faj és viltozat keriilt els, (84)
1983 és (108) 1984-ben. 1983 augusztusdban a meder majdnem teljesen kiszaradt, igy a nyari fajok
hidnyoztak. A tavaszi és nyari id6szakban jelentkezik a legtdbb faj, mig télen talalhato a legkisebb
fajszam. Minden idényben a Rotatoridk dominilnak, utinuk a Protozodk kovetkeznek. A téli
hénapokban a Protozoak vannak tulsilyban, domindnsként is el6fordulnak.

A fenékfaunaban csak az Oligochaeta + Tubicifidae csalad Tubifex, Limnodrilus, Potamotrix
¢€s Psammoryctes rend fajait sikeriilt kimutatni. Elvétve 1984-ben Chironimidak is elokertiltek. A fenék-
fauna mennyiségi Osszetétele 0-tol 17 182,8 egydm~? kodzdtt ingadozott. A maximalis értékek ta-
vasszal mutatkoztak.

JonosHeHns K JHMHOJIOMHYECKHM HCCJIE[0BAHKSAM
ITapcka Gapa

Ilyiiau B., Patasc P., Hitykuu H.
Wacturyt 6uonoruu, Hosu Can

Pesrome

Ha nporsxennn 1982-84 romos Ha oxpansiemoit TeppuToprn Kapckoit Bapsl mposomuiich
HCCIIEI0BaHMsA 0 OMPENENeHHI0 COCTABHOM YacTH B IWHAMMKHN Pa3BHTHS 300IIAHKTOHOB M MHKDO-
(aynbr, a TakKe Tex S5KONOIMMECKHX YCIOBHIl (TeMmepaTypa, Hammume Kuciopona u pH), KoTopere
C U3MEHEHHWEM KONHMYeCTBA BOIBI MOTYT H3MEHSTBCH.

3oonmIaEKTOH W MuKpodayHa OpeAcTaBleHBl 3feck TIpymmamm: Protozoa Rotatozia
Cladocera u Copepoda. B MenKux # 3apOCiabIX MeCTaX KOTJIOBHHBI HMEFOTCSA pa3jIHyHble (HOpMBI
[UIaHKTOHA, OenToca. Ha OcHOBaHWH NEPBHYHBIX MCCACIOBAHWH OBIIO YCTAHOBIEHO, YTO MHOTHE
BUJIBI MPOM3PACTAIOT 31€Ch HE MOCTOSHHO; YCTAHOBJIEHBI TOJOBBIC KAYeCTBEHHEBIC M KOJIHYECTBEH-
HBIE H3MEHCHHA B 300IUIAHKTOHE W MHKpodayHe, MAKCHMAIbHOE KONHYECTBO KOTOPBIX HaOMromaeT-
cs BecHOH. Beero 3neck Beisnenero 130 BumoB u pasnosumHOcTeir (B 1983 roay 84, a B 1984 romy
108). B aBrycte 1983 roma pycio 3/1ech MOMHOCTBIO BBICOXJIO, B CBA3H C €M JIETHHE BHIBI HE I10-
SABHNHCE. BONBIIE BCEro BHIOB NOABMIOCH BECHON W JIETOM, a 3MMOIl MeHbIne Beero. Bo Beex Bpe-

MEHaX ToJa JOMHHHDPYIOT POTATOPHY K npoTto3oa. [locrennne HaxomaTcs B GONbIIEM KOJIHYECTEE
B 3HMHHN NEPHOI.

Prilog limnoloskim istraZivanjima Carske bare
VLAsTA Punn, RuzZica RaTtatac, Napa Diukié
Institut za biologiju Prirodno matem. fakulteta Novi Sad
Abstrakt
U okviru ovih istraZivanja ispitivani su sastav i dinamika zooplanktona i mikrofaune, te fauna
dna u Carskoj bari, delom zaZti¢enom piirodnom rezervatu u periodu 1982—1984. godine. U toku

ispitivanja praceni su osnovni ekolodki faktori: temperatura, koli¢ina kiseonika rastvorenog u vodi
i pH, koji zajedno sa oscilacijama novoa vode, jako variraju. U sastavu zooplanktona i mikrofaune
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bile su zastupljene Protozoa, Rotatoria, Cladocera i Copepoda. S obzirom na neznatnu dubinu,
kao obraslost bare u probama su se javljali kako planktonski oblici, tako i stanovnici fitala i bentala.
Iako je spisak vrsta dosta velik, ne moZe se smatrati konaénim, s obzirom da su ovo prva istra-
Zivanja ovakve vrste u ovom ekosistemu. Broj vrsta zooplanktona i mikrofaune je varirao zavisno
od sezone i godine. Ukupno u ispitivanom periodu konstatovano je 130 vrsta i oblika. U odnosu na
godine, najveci broj je zabeleZen u 1984 god. (108), a najmanji u 1983 (84). U toj godini avgusta
meseca, usled izrazito niskog vodostaja, bara je bila skoro potpuno suva, te su izostale mnoge
letnje vrste. Sezonsko variranje broja vrsta takodje je evidentno. Najveéi broj vrsta se javlja u pro-
le¢njem i letnjem periodu, a najmanji u zimskom. U svim aspektima dominiraju rotatorija, a za
njima dolaze protozoa. U zimskim mesecima ue¥ée protozoa je vece nego u letnjim i u pojedinim
godinama ¢ak su tada i dominantne. Kvantitativni sastav zooplanktona i mikrofaune takodje varira
zavisno od godine i sezone. U svim godinama istraZivanja konstatovan je maksimum u prolece.
U fauni dna je bila zastupljena samo jedna familija Oligohcaeta-Tubificidae, sa vrstama roda Tubifex,
Limnodrilus, Potamotrix i Psammoryctes, Peloscolex. Veoma slabo, u 1984. godini u fauni dna su
bile zastupljene i Chironomidae. Kvantitativna zastupljenost faune dna je veoma varirala, od 0 do
17 182,8 ind/m *. Maksimalne vrednosti zabeleZene su u prolece,
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DATA TO THE AMPHIPODA- AND ISOPODA FAUNA
OF TOSERDO AND ITS ENVIRONS IN THE TISZA VALLEY

I. AMPHIPODA, ASELLOTA (CRUSTACEA, PERACARIDA)

G. LANTOS

Tisza—Research Committee, Szeged
(Received September 10, 1984)

Abstract

The studied areas are located in the district of Lakitelek, Tiszaalpar and Bokros. 2 Amphipoda-
and 1 Asellota species were found at the study areas of five biocenoses in the Summer aspect of 1983
and 1984: Synurella ambulans Fr. MULLER, Niphargus mediodanubialis DUDICH; Asellus aquaticus
(L.) Racov. All three species occur together and rather frequently in Hungary. The N. mediodanu-
bialis is somewhat rarer than the other two. In differing ratio according to species, polyphagy i-
characteristic of all three species. At the same time, they are also significant as the aliment of orgas
nisms of higher order.

Introduction

The systematic exploration of the Crustacea-fauna at Tdserdd and its environs
has not been accomplished as yet. Therefore, it is of basic significance to study the
Crustacea- and within this the Amphipoda- and Isopoda-fauna. The significance of
these studies is even greater due to the followings: a large part of the studied area is
joint to the unit of the Kiskunsag National Park called TGserdd; the species of the two
orders have important role in the decomposing processes of organic matters both in
the water and overland (self-cleaning of waters, humification); the representatives
of both orders simultaneously form the important nutriment-base for certain aquatic
(e.g. fish, newts, insect larvae...) and terrestrial (e.g. frogs, spiders...) animal groups,
resp.

The present study is the first part of a projected research series dealing with the
Amphipoda- and Isopoda-fauna of the Tisza and its environs, the fauna’s ecologic,
population-biological and trophobiological relations.

At the studied area — similarly to other areas of the Lowland — relatively low
individual- and species-number is characteristic to the Amphipoda- and aquatic
Isopoda- (Asellota-) fauna, particularly in relation to the Entomostraca-orders.

The site

The studied area is found in the district of the villages Lakitelek, Tiszaalpar
(County Bacs-Kiskun) and Bokros (County Csongrad). The collecting sites were:
1. D:zad-Tisza at Lakitelek, 2. Lake Sulymos, 3. Dzad-Tisza at Alpar, 4. Dead-Tisza at
Bokros, 5. Spring at Tdserdd (Fig. 1.: the numbers appearing on the map correspond
to the serial numbers given here). The collecting sites Nrs. 1., 2. and 5. belong to the
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unit of the Kiskunsidg National Park called T&serdd, the rest are located South to
this area.

The collections were performed during the Summers of 1983 and 1984. The
collected material are in the possession of author’s own collection.
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1. Dead-Tisza at Lakitelek

Soft-stalked vegetation (few amount of Utricularia and Trapa natans) was not,
or only hardly found in the littoral zone of the collecting sites (la., b. on the map).
The ground was covered by fallen leaves from trees alongshore (Salix, Populus
Alnus). Constant water. Occurring species: Niphargus mediodanubialis, Synurella
ambulans, Asellus aquaticus.
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2. Lake Sulymos.

This is found between Lakitelek and Tiszaalpar, at the meadow at Alpar (2a. on
the map). Its border is covered by Salicetum albae-fragilis with many Amorpha
fruticosa, farther in Caricetum gracilis, then Nymphaeetum albo-luteae are found.
Lake Sulymos is of marsh character, however, its marsh origin is not completely
proved as yet. The water level strongly fluctuates, it may even completely dry out.
Occurring species: Niphargus mediodanubialis, Synurella ambulans, Asellus aquaticus.

In March, at the time of the Spring high water level, Niphargus mediodanubialis
and Synurella ambulans were also collected from some of the puddles in the wheel
tracks of the earth road near the Lake (2b. on the map). These puddles are strongly
of seasonal character, being dry most of the year. They cannot serve as the constant
living place of the N. mediodanubialis and the S. ambulans. In County Baranya, at
the border of the village Romonya, Niphargus sp. (its identification has not been
performed yet), Synurella ambulans and Asellus aquaticus have also been found in
water-ditches regularly drying out for longer periods during the Summer, nevert-
theless, the water here is almost completely covered by the Caricetum gracilis, and its
bottom is muddy, thus the conditions are suitable for standing the dry periods.
The puddles near Lake Sulymos are, however, devoid (free) of vegetation and mud,
their bottoms are of sand. The most probable explanation to the occurrence of these
two species here seems to be that during the time of high water level the larger passa-
ges in the soil suitable for the communication of the two species became covered by
water and thus both species could travel (migrate) without restriction between Lake
Sulymos and the puddles. Both species could not be found together in the various
puddles, at most always one of them was present. However, the Asellus aquaticus
which was also frequent in Lake Sulymos, was not observable in neither of the
puddles.

3. Dead-Tisza at AlpAr.

This is similar to the Dead-Tisza at Lakitelek, at the most sparse Trapetum
natantis was found at the collecting sites. The occurring species were: the Niphargus
mediodanubialis, Synurella ambulans, Asellus aquaticus.

4, Dead-Tisza at Bokros.

In contrast to the previous two backwaters, mostly continuous Phragmitetum
borders are found along the bank. (Phragmsrerum also occurs at the other two back-
waters, but it is of essentially smaller expansion compared to the water surface).
The leading species of the Phragmitetum here is alternately the Typha or Phragmites.
Constant water. Occurring species: Niphargus mediodanubialis, Synurella ambulans,
Asellus aquaticus.

5.Springat T&serdé.

This is an occupied spring, thus its direct examination is difficult. Shell-fish
could not be demonstrated from the water-pipe, even after poking. However, large
amounts of Synurella ambulans and Asellus aquaticus were found in the brook section
directly below the spring.

With the exception of the Spring at TGserdd and the puddles near Lake Sulymos,
the Niphargus mediodanubialis, the Synurella ambulans and the Asellus aquaticus were
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demonstrable at every collection site. The Niphargus mediodanubialis was missing
from the Spring at T@serdd and the Asellus aquaticus could not be found in the
puddles near Lake Sulymos (Fig. 2).

The demonstrated species

From the studied areas two Amphipoda- and one Asellotaspecies could be
demonstrated: Niphargus mediodanubialis, Synurella ambulans, Asellus aquaticus.
This species number and these species are characteristic to most of the areas of the
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Lowlands. The occurrence of the Niphargus mediodanubialis is rarer than the other
two species.

At the same time, a further Amphipoda species can also be found at certain
areas of similar nature (e.g. Zsombd, County Csongrad); the Orchestia cavimana
HELLER, which has partly taken up terrestrial habits. The occurrence of this species is
theoretically expectable at the studied area, however, it has not been demonstrated
so far.

The demonstrated three species occur together at most of the Hungarian flat-
and hill-country sites, respectively, the Niphargus mediodanubialis is missing more
frequently.

1. Synurella ambulans FR. MULLER.

This mainly flat- and hill-country species is general in Hungary, and is also not
rare in highlands in case of adequate environment. It is found almost everywhere in
permanent and rarely drying out watrs. In general, it is missing from scant vegeta-
tional or vegetation-free highland springs and brooks, and from other waters of
stronger current, resp.

It is polyphage, but mainly lives on detritus and algae. It can be found on the
bottom of the waters in, or on the surface of the detritus, but its more characteristic
habitation is on the vegetation. It often even swims. It was found at every collection
site discussed here.

2. Niphargus mediodanubialis DUDICH.

Mainly a species of the lowlands, described in Hungary. It is less wide-spread
than the other two species and is fond of the waters more rich in detritus. It is poly-
phage, being essentially more carnivorous than the other two species (e.g. it at-
tacks the Tubifex, the Chironomus-larvae). Ordinarily it does not leave the bottom,
dwelling in the detritus or on is surface. It was found at every collection site, except
the Spring at Tdserdé.

DupicH reported on the species in 1941 on the basis of his many site material
from Hungary. Since as the supplement to the original description only the various
variants were sketched, it seems expedient to give a figure of the important limbs also
of importance (significance) in identification, on the basis of the samples collected at
the discussed areas (Fig. 3). By the way, the species is in need of revision, which will
be accomplished by author after further collection of samples.

3. Asellus aquaticus (L.) RAcov.

Its spread throughout Hungary is similar to that of the Synurella ambulans, but
is more frequent in highland waters, Its environmental demand is also similar to
that of the Synurella. It is polyphage, but like the Synurella ambulans, it mainly
feeds on detritus and algae. It mostly lives on the vegetation, but is also frequent on
the bottom. It is unable to swim, occasionally (mostly only during flight) it changes
its place from higher spots by sinking with “gliding swim”. It was found at every
discussed collection site, with the exception of the puddles at Lake Sulymos,
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Trophic regards

In respect to the energy level represented in the trophic system all three species
are close to similar in value, due to its greater carnivorous feeding habits the N. medi-
odanubialis slightly rises above the rest. At first approach polyphagy characterizes
their nutrition. However, the various feeding habits play role with different emphasis
in the case of the various species. The Synurella ambulans and the Asellus aquaticus
mainly live on detritus and algae, while in the case of the Niphargus mediodanubialis —
as already mentioned — the carnivorous feeding habit has rather significant role.
At the same time all three species serve as the aliment of higher trophic levels, too.
Accordingly, they are firstly captured by Amphibia (newts), fish and certain carnivore
insects and their larvae.

Table 1
Species collection site 1 2a 2b 3 4 5
Niphargus mediodanubialis -+ - + + +
Synurella ambulans + + + + + 4
Asellus aquaticus + + + + +
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Adatok a Tdoserdd és kornyéke rakfaundjihoz 1.
Amphipoda, Asellota (Crustacea, Peracarida)

Lantos G.

Tiszakutaté Munkacsoport Szeged

Kivonat

A vizsgalt teriilet Lakitelek, Tiszaalpar és Bokros kizségek kirzetébe esik. Ot vizsgalati helyrdl
2 Amphipoda- és 1 Asellota-faj keriilt eld: Synurella ambulans, Niphargus mediodanubialis, Asellus
aguaticus. Magyarorszagon mindhdrom faj egyiitt és elég elterjedten fordul eld. A Niphargus m.
valamivel ritkAbb a masik kettdénél. Fajonként eltérd aranyban mindharom fajra a polyphagia jel-
emzd. Ugyanakkor a magasabbrend( szervezetek taplalékaként is jelentdsek.

Cperennst gaynsl pakoB u3 «Tdserdo» u ero kpas
1 Amphipoda, Assellota (Crustacea, Peracarida)

JlagTom I'.
Pestome

HcenenoBaTensHas TEPPUTOPUS HAXOMUTCH B OKpecTHOCTH «nepesub «Lakitelek», «Tiszaalpar»
u «Bokros C mamu\ mccraenopaTenbHEIX MeCT HAULTH ABe packl Amphipoda m oxgma paca Asello-
ta: Synurella ambulans, Niphargus mediodanubialis, Asellus, aquaticus B Benrpuu Bce TpH pacsl
HaxoAATCA BMECTe W O0BONBHO pacmpocTpameno. Paca Niphargus m. memnoro pexa, 4eM OpyrHe-
aBe pacsl. Honudarus xapakTepno A8 BCeX TPEX PAC, HO B PA3HOM COOTHOILIGHHH. B TO ke BpeMs-
OHH 3HAYMTE/IbHBI H /15 THIIH BLILEOTPAIHLIX OPraHH3MOB.

Podaci o fauni rakova iz ,, Toserd6” i iz njegove okoline 1.
Amphipoda, Asellota (Crustacea, Peracarida)

G. LaNTOS
Izvod

IstraZivana teritorija spada u rajon szla ,,Lakitzlzk”, ,,Tiszaalpar” i ,,Bokros”. Sa pet istraZi
vanih mesta pronaoteno je dve pasmine Amphipoda i jedna pasmina As:llota: Synurella ambulans
Niphargus mediodanubialis, Asellus aguaticus. Sve tri vrste Zive zajedno i dosta su rasprostranjene li
Maotarskoj. Niphargus m. je reoti od ostale dve. Karakteristino je kod ovih vrsta poligfaija, an
razmer kod svake pasmine je drugai¢ji. Istodobno su vazne kao hrana za razvijenije organizme.
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