‘squawriadxa
10d-21n3 N3 Jo siseq Ayl U0 paysiqeisd sem Kowvoyye jo ueds-aji] S)uady dFuwep 10j
[RUSIS JANISUIS © ST YOIYM “AJANOR-2WAZUI dsepIX0Iad 2Y1 PAINSEIW SBAY PUT JUDIUOD
uizjoad apgnjos [L101 Ayl paunuIadp sem sidaweied-juawdopadp siuepd Y1 10)
1daoxa suoneuruexa Alojrioqr] Sunng ‘(2 SB SIUAWLIAAX2-PaY Ino Ul Pasn d1am
saads awes Ay, ‘syuawjeany juagiowalsod pue -a1d ur paUILEXI SEM STUI[PAAS JL0
pue A1 ‘Aapirg uo J0aye SHUATe 2sAYL AIMIXIW FUI[-PIAM PUB UOINWOIQLO[YD
UM JNO PALLIED 2I3M SUONRUILIEXD INQ "SIIIOILLIA] IAYI0 JO PUEIS-PJBAIIND Y} UI
sofewep jueogiuFis asneo ABW 103]J2 SUNBISBAIP SPam Ay} AQ Pamo[[o] [10s Y} Jo
INO-FUIYSEM UOMBIIUIOUOD JUIUIAUOI-UOU JO UONESI[IIN 112y ] ‘pouad uoneanno
B Uunim sawn [ereads paieadar aq ued yoigm uonesinn judgiawsysod sapisigroy
ayy se umouy st juawdofpaap jo safeys quarayip uo syueyd jo juaunedry “Funuerd 1o
SUIMOs SPaas Jo AWy Ay} YIm SIPIDUOD SID[[1-PAam JO UOIESI[HN JUITIAWAIJ

's10108) A[ddns-1o3eM SnoaeIUBAPESIP AQ SOWIIDWOS PAMO[[0j PUE UONBAIND
Jo pouad uaaid v ur Aressasou Furaq ‘ooueproduwr [eads seq uonwuaaaxd Fuiry
-PaaM [EIIWAYD 1Y "UONESI[RUEL) JO JUI0d-MaIA al) WO UONEBSI[RURD JO WDISAS pun
1o1eM Suiuung A pajoauuod e SUI[IY-PIam [EBOIUAYD PUR UONBILLI] "pasiuiuiw g
01 st yomym jo uonnpod punodwos oswegio Juisodwossp-Aimors oy “Kuenb
-12)eM AISA Y] ST ST "Uay) Aq g paeijjiwr g°0 2q 01 3utog si spuod Juiysy Jo ssew
-127eM PIIRWUNST S8E[ AQ G PIBI[[IUW £°€—/L'7 2 O] PUIOT SI UIIYM JO SSRULIDILM
parewinsd ‘vonedur st A ddns-1a1em Jo AWOU023 Y] JO SISAYI UTBW Pyl ay J,

uonodnposuf

‘[[oM SB PAYSI[QBIS U2Q dARY
PINo3 ssauaAndaya jo porrad sjuade oy s1od 21N [Nd Ul N0 parLIed sjuawiradxa pray ay 01 Fuimo
PUB PaAIaSqo seam sFulpass Jo juawdoaadp JUIdYI(] "sIaiem UoNeSILIl pue [einjeu jo uonnjjod
a1qissod a1 MOYS 0] SBAM SJUSE JO UONBIIUDUOD 3Y |, *$10d 2INJ[ND UL INO paLLIed sjuswiLadxs play
U1 pasn os[e a1am spuejd [0X)U0D ISP, "SAMINIW SIPIOIQIAY PUE UOINUIOIQIO[YD YA STUI[PIIs
18O pu® 2Ar ‘Asfieq jo Sunean jusdrowaisod pue -oxd £Q INO PALLIED 2IdM SUONBUILEXT

pensqy

(1861 ‘g 1aquiaidag poaraday)
pa8azg ‘AIISIDAIUN JASZO[ BNV

SOMYZSTIN "H VIIYN Pu® HOOTvg "M VATOH] “TIZS VNNVIIN[
AVANIIAVID SAIDALS NO SHANLIXIAN SHAIDIFYIH A0 LVHL
ANV NOINIWOUHHEOTHD A0 LDHAAAA SNITIIN dAdM I

SINVId AALVAILTND NO STVOIWAHD INAIIAAIA
HLIMA dALNTTIOd d3LVA NOLLVOIFAI 40 LOAAAH

(£861) 8—¢ "dd ‘TITAX '[0A (padazs) BISIL



Materials and Methods

Germination was carried out on 23°C in dark in breeding solution containing agents — at
preemergent treatment. Tap-water control plants and the treated ones were grown among the
same circumstances. At postemergent treatment 4-day-old seedlings were moved from dark into
a light-thermostat (about 700 lux) and during their further growth a 14 hour light-period was
changed with 8 hour dark one. Plant-physiological changes were observed by following some
parameters, so the control plants’ soluble protein content could be decided according to Lowry
at al. (1951), and their peroxidase enzyme activity by CoLowick’s and KAPLAN’s method (1955).

During field experiments in culture pots herbicides (0.5 g clorbromuron and 3 ml/l herbi-
cides mictures) were carried during sowing preemergently and postemergently on diplyllouse.
Experiments were repeated 3—S5 times.

Results and discussion

Effect of preemergently used clorbromuron on barley, rye and oat seedlings.

Preemergent treatment was examined on the 5th day of germination carried out
indark. 2 mg/l and'4 mg/l concentration of clorbromuron or its 5 times more amount
were established not to inhibit the seddlings’ development, even slightly prometed
the root’s and stem’s growth in length at all the three control plants (Table 1).

Table 1. Effect of preemergently used clorbromuron treatment on the growth
of 5-day-old seedlings and on the dry-material content of plants

Agent’s Length in mm. Dry-material content in %

Sattes concentration shoot root shoot root
Barley 2 mg/l 77 122 7.57 7.7
4 mg/l 80 116 7.52 7.3
10 mg/1 84 128 7.57 6.35
20 mg/l 86 125 7.95 6.85
control 73 118 7.3 7.22
Rye 2 mg/l 67 106 9.05 10.4
4 mg/l 65 90 9.4 8.2
10 mg/l 70 119 8.12 7.3
20 mg/l 68 117 8.2 6.85
control 65 112 8.48 6.9
Oat 2 mg/l 52 73 7.1 5.58
4 mg/l 58 80 6.72 5.75
10 mg/1 55 79 7.75 8.5
20 mg/l 56 70 7.02 7.0
control 54 72 7.4 6.8

When examining the dry-material content, lower concentrations of clorbromuron
resulted higher values in the root and shoot of the control-plant. At higher concentra-
tions dry-material contents were under the control values. Examining peroxidase
enzyme activity of the first leaf’s level, values differed from the control ones in the
shoot’s development (Table 2).
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Table 3. Data of Gramineae species preemergently treated with weed-killing mixture and
germinated in dark

Shoot Root

‘ Agent’s Length Dry- AA PO Dry- AA PO

Sarles concentration in mm mate-  y/g  EU/g Length mate-  3/g  EU/g

rial fresh fresh in mm rial  fresh fresh

in % weight weight in % weight weight
Barley 71 7.86 207 126 78 9.37 — —_
Rye 5 ml/l 64 9.4 308 208 56 15.00 —_ —
Qat 149 6.5 347 244 48 6.8 — -
Barley 67 7.95 203 137 32 7.76 — 186
Rye 10 ml/1 71 10.00 381 251 70 14,70 — 236
Oat 135 5.1 314 259 54 6.3 — 240
Barley 87 7.4 211 123 117 6.23 — 195
Rye control 92 9.3 364 249 108 6.4 — 197
Oat 196 4.4 371 316 106 6.1 — 161

i Shoot and first leaf’s level
Agent’s

Length AA PO
Sortes conlc_l:ir;tra- ih M D_ryI mate- s/ EU/g
malin B ey weight fresh weight

Barley
10-day-old 5 ml/l 104 10.78 441 120
2.5 mi/l 115 9.98 279 142
control 139 9.56 301 153

Rye

10-day-old 5 ml/l 96 10.00 396 412
2.5 mi/l 96 10.2 465 481
control 113 9.7 336 451

Account of field-experiments in culture-pots; Plants of field-experiments were
given only natural precipitation after herbicide-treatment. Barley-plants had germina-
ted but by the 23th day after the preemergent treatment died. Similar results were ob-
tained by postemergent treatment with chlorbromuron. Pre- and postemergent treat-
ment with clorbromuron. Pre- and postemergent treatments were even less tolerated
by rye and oat and these plants died as well.

Culture-post were used repeatedly after dying till we could get plants of the same
condition as the control ones. In this way it could have been established that the
effect of chlorbromuron had been unchaged until the 62nd day after the treatment.

The weed-killing mixture’s effect on the Gramineae control-plants was similar
to that of the chlorbromuron, while our experiments with other herbicides, for example
using 2,4-dichloro-phenoxy-acetic-acid, healthy-developing plants were produced
on the 20—23rd days after treatment.

* % ¥
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Uticaj navodnjavanja na gajene kulture razli¢itim materijama optere¢enom vodom

I. Uticaj klor-bromurona i herbicida na Gramineae

SzELL JuLianNA, K. BALOGH IBoLYA i H, MEszZAROS MARIA

JATE, Szeged, Hungaria
Abstrakt

Autori su uticaj klor-bromurona (3-(3-klor-4-bromfenil)-1-metoxil-1-metilurea) izuéavali
na Zitaricama. Konstatovano je selektivno fitotoksi¢no dejstvo nakon postemergentne primene
herbicida na bazi uree. Preemergentna tretiranja kao i rezultati eksperimenata u sudovima gaje-
nih biljaka u prirodnim uslovima, pokazali su selektivnu osetljivost ve¢ pri klijanju. Ovi rezultati
se podudaraju sa postignutim efektima WESSEL-a i VAN DER VEEN-a (1956), koji su ukazali na
¢injenicu da listovi veoma brzo gube mo¢ vezivanja CO, nakon tretiranja herbicidima na bazi
uree. Flavinmononukleotid je u stanju da spreci ulogu razdvajanja materija unutar fotosistema.
Na osnovu ove uzajamne uslovljenosti moguce je u samoj biljci utvrditi stepen detoksikacije
eksperimentalnim putem (SweELsER, 1963). Na%a dalja istrazivanja predvidjena su u ovom pravcu.

BJIMSIHUE 3ATPAZHEHHBIX IMOJMBHBIX BOJI HATPYIKEHHBIX
PA3JIMYHBIMU BEHIECTBAMW HA BBIPAIIMBAEMBIE PACTEHUSA. II
BJIUAHUA MOTOPHOI'O MACJIA U
JAPYITUX COJIEH 2,4-]1 HATPUSA

K. Knw, K. ®roreau u M. T'opsar

Vhusepcuter um. Mowxeda Attumer, Ceren, BHP
Pe3some

B oneitax npeeMepreHTHLIM CHOCOBOM HCIIONBL3IOBAIH OIHOBPEMEHHO 2,4-]1 HaTPHEBYIO COJIb
€ MOTOPHbBIM MACTOM LISt BLIPALUMBAHMA AYMEHSI, THIKBbI M OTYPLOB. Y CTAHOBHIIM, N€HCTBHE PA3IIHH-
HBIX CIIOCOOOB HA MPOLECC NPOPACTAHUS CEMSIH ¥ OIHONOBHBIX H JIBYXIOBHBIX PACTEHHMI,

Maci1o BiaMsieT Ha IPOLECC IPOPOCTAHHA CEMSAH, — BOJA NPOHHKAET YEPEe3 CeMSIIONH HE 3anep-
KHBACTCH MACIIOM, B pe3ynbTaTte, 4ero, cems HabyxaeT, npuueM 2,4-J1 OCHOBHO# TepBHUMI- KAk
TOPMOHOBITHATE/ILHOE BELIECTBO 3AAEPKHUBAECT PA3BUTHE 3aPOMBILLIA H NPOU3IBOJNT OINpEie/eHHbIE
H3IMEHEHUS.

YBenuyeHHbli 00beM ackOpOHHOBOI KHCIIOTBI MOCTENEHHAS AKTHRHIALMS [I€POKCHIIA, YKa3bl-
BAlOT HA yCKOPEHHE 0OMEHA BElIeCTB, YTO 0CO0O0 NMPOABIAETCH ¥ THIKBBI,

Y orypuos, nposiBlicHHe paHHbIX MOBPEXICHHHI YKA3LIBAET HA HECTIOCOGHOCTD conepKaHuA
M3MEHEHHH (heHoMa. ¥ CHITBHO MOBPeXeHHBIX PACTEHHIl PEIKO YBEIHYMBAETCA KOJHYECTBO ackop-
OHHOBOIT KHCJIOTBI.

Y 3apobilueii OrypLOB, 3TO BAHAHHE B DAHHAX CTAIMAX EILE HE NPOSBISETCS, HO ¥ T-IHEBHBIX
NOPOCTKOB 3apOAbILICH ThIKBbl H3MEHEHHE YiKe sAcHO npossuiaock (Cenn 1980).

B cemeiicTee 31aKOBBIX MOPQIOIOTHYECKME M CTPYKTYPHBIC H3IMEHEHHS B TPOPACTAHHH COMAH
oueHb nonobuele, Bec cpexero smOGpuona ysenuuutcs na 120% B uctevenny 20— 30 MHHYT I0CTe
npHema Boabl (Mapkyur 1966). Mtak cTano scHO, 4TO BPeIHOE BIHSHHE MOTOPHOTO Mac/a yxe
TPOABJIAETCA MPH MEPBBIX ILATAX MPOPOCTAHHS CEMSAH.
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Results and discussion

Treatment didn’t block the germination of barley seedling, their development
could be interrupted by the joint effect of motor-oil concentration of 10 ml/l and
agent 2,4-D of 2 mg/l. In this case the growth of root was blocked almost completely,
the length of shoot decreased by half.

The germination of asparagus pumpkin was completely blocked by the above-
mentioned treatment. Decreasing the agents’ quantity by half, t.e. treating with motor-
oil of 5 ml/l and 2,4-D of 1 ml/l the asparagus pumpkin germinated too. The length
of shoot was 1.6 mm that of the root was 0.8 mm in the case of seven-day-old plant.
By this time the shoot and root length of control seedlings has exceeded 4 m.m

Cucumber was the most sensitively reactive plant to the effect of motor-oil and
herbicide. Development of delicate clustered cucumber of Kecskemét was interrupted
completely by preemergent dosing of 2 ml/l oil and 1 mg/l 2,4-D; soon after the seeds’
germination seedlings died. Parameters of test-plants diverging sensibility are shown
in Table 1.

Table 1. Effect of motor-oil and sodium-salt 2,4-D on seedlings treated preemergently

Length of Per(?c!qtase
Test-plants Treatment shoot ) root aEl'JV;gy
jnmm fresh weight
Barley
6-day-old 10 ml/1 oil +2 mg/l 2,4-D 57.3 4.7 58.9
control 115.5 135.7 55.6
Asparagus pumpkin
7-day-old 5 ml/l oil + 1 mg/l 2,4-D 1.6 0.8 43.2
control 4.1 4.4 22.4
Cucumber
3-day-old 2 ml/1 oil+1 mg/l 2,4-D 6.3 14.2 33.00
control 33.7 59.2 28.2

The second part of our experiments aimed the detailed plant-physiological
examination of the cucumber seedlings. We measured the ascorbic-acid content and
total fenol quantity of the control and treated plants.

As a result of treatment a sudden rise of total fenol quantity was expected, but
deviation couldn’t have been measured by the change of fenol quantity at the pree-
mergently treated three-day-old cucumber, though the soluble protein content increas-
ed significantly.

Table 2. Examination of preemergently-treated cucumber seedlings

PO activity AA ngﬁtiir:ol Total so_lub]e
protein
Treatment EU/g s e e
H H ! !
fresh weight fresh weight fresh weight fresh weight
2 ml/l oil +2 mg/l 2,4-D 32.6 158.00 181.00 206.00
control 28.2 150.00 180.00 150.00
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nyekben az aszkorbinsav mennyisége hirtelen gyarapoddst mutat. A hirom napos csiranévénynél,
igy az uborkdndl még ez a hatds a korai idGszakban nem jelentkezett, de a 7 napos spargatik csira-
novényeknél mar megallapithato volt a valtozas (SzErLr 1980).

A Gramoneae csalidban a csirdzd magvak morfologiai és szerkezetbeli viltozdsai igen
hasonloak. Az embri6 friss stlya 120 %-kal né a vizfelvételt kivetd 20—30 perc elteltével (MAR-
cus 1966). Igy érthetd, hogy az olaj kdrosito hatdsa mar a csirdzas elsé 1épésébe nagyon radikali-
san avatkozhat be.

Uticaj navodnjavanja na gajene kulture razli¢itim materijama optereéenom vodom

I1. Uticaj motornog ulja i 2,4-D natrijumovih soli

Kiss JupiT. K. FUGEDI KLARA | H. MESZAROS MARIA
JATE, Szeged, Hungaria

Abstrakt

U naSim eksperimentima sa preemergentnom primenom zajedno smo tretirali 2.4-D natri-
jumovu so i motorno ulje na je¢am, bundevu i krastavac, Utvrdjeno je da ovo tretiranje razli¢ito
uti¢e na proces klijanja monokotila i dikotila.

Ulje svoje dejstvo ispoljava preko prijema vode, neophodnog procesa za klijanje, dok her-
bicid na bazi 2,4-D, usled svog hormonalnog dejstva izaziva promene u fiziologiji klijanja.

Povecana koli¢ina askorbinske kiselina i tendencija povecavanja peroksidazne aktivnosti
ukazuje na razlagajuce oksidativne procese u razmeni materija. Ovo je najizrazitije kod bundeve.
Za rano utvrdjivanje odte¢enja u slu¢aju krastavea promena ukupne kolic¢ine fenola nihe pogodna.
U biljaka sa jakim oftecenjima koli¢ina askorbinske kiseline pokazuje naglo povec¢avanje. U trod-
nevnih klijanaca bundeve ve¢ su se ukazale promene (SzeLr 1980).

Morfolo8ke i strukturalne promene u naklijalim semenkama Gramineae su veoma sli¢ne.
Sveza tezina embriona se u roku od 20—30 minuta povecava za 120 % nakon uzimanja vode (M AR-
cus 1966). Sasvim je o¢igledno da se §tetno dejstvo ulja radikalno pojavljuje ve¢ u prvim trenu-
cima klijanja.

BJIMSIHUE TTOJIMBHBLIX BOJ, HAI'PYXKEHHBIX
PA3JIMYHBIMHM BEHIECTBAMUW, HA BBIPAIIVIBAEMBIE
PACTEHMS 1. BJIMSTHUE XJIOP-bBPOMYPOHA U
HNX CMECHU KAK CPEJACTBA AJ8 YVHUUTOXKEHUS
COPHSKOB DJAKOBBIX KVJIBTYP

FO. Cenn, K. Banor, 1. u M. IN'opear

Vuusepcutet uM. Moxeda Attunsl, Ceren, BHP

Pestome

Hawmu ucenenosano snusuue 3-(13-xn0p-4 Gpomdennin)-I-meTokeH-I-MeTunypea: cokpaiieHHO
XJOp-0poMypoH, Ha XjedHble KyIbTypbl. [1pM MmOCTEMEPreHTHbIX HCCIENIOBAHUAX, ONMpPEIeTHIOChH
(hoTOTOKCHYECKOE BITUAHHUE repOmMII/Ia ypea HA pa3THuHble XaeOHbIe KYIbTYPbl. Pe3y bTaTel ONBITOR
NPOBE/IEHBIX CBOBO/IHO HA TIOJIAX B ONBITHBIX TOPIIKAX, OOPATHIIM BHHMAHNE HA PA3/IHYHYIO 1yBCTBH-
TENBHOCTh MPOPOCTAIOUINX CEMSH K XHMHKATAM.

Te xe pesynbraThl noayudan takke Beccen (WASEL) w Bannep Beed (VAN DER WEEM) (1956)
KOTJa yKa3aji Ha TO, YTO JIMCThA MPH HCMOJBL30BAHHM XHMMYCCKOTO COCIMHEHHA ypea Topaiio
BricTpee TepsiiOT YITIEKHCIIbIA ra3. BHyTpH (hOTOCHCTEMBI PAa3/IOKEHHE BELLECTE MOKET 3alIHTHTh
(haBMHTOHOHYKIEHTHI. Ha OCHOBAHHMM BBICILECKA3AHHBIX BA3HMO/IEHCTBHIE BHYTPH PACTEHAH MOXKHO
TIPOBECTH OMBIT /18 YCTAHOBJICHHA Mepbl AeTokcHkaunu (Illpeencep, SWEELSER 1963). B 3ToM Ha-
npasaeHud Mu [Ipeninny npo1oaKaTh IKCIEPHMEHTDI, @ TAKke CBOOOIHONOYBEHHBIE IKCTIEPHMEHTBI
3Has BpeMs pacnaja repOMUMIOB C TOYKH 3PCHHS CE/ILCHKOIO XO3IAHCTBA M OKPYXAIOLIEH CPeIbI,
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COMMUNAL HYGIENIC AND BACTERIOLOGICAL CONDITIONS
OF THE RIVER-BANK BATHS AONG SURFACE WATERS
IN CSONGRAD COUNTY

MARIA HEGEDUS, IBOLYA LEVAIL, ZSOFIA FODRE and MARGIT ZSIGO

Public Health Station of Csongrad County, Szeged, Hungary
(Received February 20, 1981)

Abstract

In 1979—1980 the authors have dealt at a high priority with the problem whether the river-
bank baths established in Csongrad county along surface waters are actually suitable for the pur-
poses of bathing and water sports in the summer season of their utilisation. On the basis of a
complex survey it was found that the fundamental hygicnic conditions of the recreation areas are
satisfactory. At the same time also the most important further tasks were listed. The results of
the bacteriological investigations of waters carried out in the season of utilisation are given in a
Table indicating the sampling sites. In the water samples the occurrence of Salmonclla bacteria
further the amounts of the coliform end faccal coliform bacteria and their relative proportions
were determined. These results were compared with the amounts of the water output of the in-
vestigated period. On the basis of the results of hygienic bacteriological investigations carried out
in the seasons of utjlisation of the mentioned two-year period attention is called to the fact that in
Csongrad county only the water of the Tisza backwater at Martély is suitable for the purposes
of recreation and water sports.

Introduction

In Csongrad county about 450 000 residents are requiring adequate conditions
for recreation and sporting. In the county the natural scenery and the greater rivers
further the backwaters of the Tisza river offer possibilities of recreation to the resi-
dents. These possibilities can be utilised and according to the requirements care
must be taken to their further development. The group for hygiene and the laboratory
of the Department for Settlement Hygiene of the Public Health Station of Csongrad
County (KOJAL) have dealt jn 1979—1980 at a high priority with the problem
whether in the summer season of utilisation the communal hygiene of the river-bank
baths and recreation areas, further the bacteriological quality of the waters are
suitable for the purposes of recreation, bathing and water sports. The hygienic
bacteriological investigatjon of the surface waters is carried out regularly since 1975.
The results of these investigations have been reported also in papers (HEGEDUS
1979, 1980).

The Salmonella contamination of the Szeged reach of the Tisza was described
already of HErRNADI and RoszToczy (1935).

Hygienic bacteriological investigations were carried out for five years by VETRO,
Kiss and MINDSZENTY (1966) in the Tisza-reach of Szeged city. It was found that
though the value of the coliform count is unfavourable in the Tisza water at the
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sewage inflows, these inflows are not detrimental to the water quality of the sites
licensed for bathing.

The hygienic microbiological investigation of the water of baths (beaches)
established along the banks of the river Danube and of the Lake Balaton has been
investigated by several authors. UrLiricH et al. (1977) investigated the water of
beaches along the Rackeve branch of the Danube and along the Danube-bend.
They found that the quality of the water is unfavourable and detected regularly also
pathogen bacteria. In order to establish the hygienic water quality of Lake Balaton
a complex survey was carried out by ScHIEFNER et al. (1978). According to their
report in this region of water “the deterioration of the hygienic bacteriological para-
meters expressible also by the classification of the water quality still did not take
place™.

[n the period between 1975—1978 we found on the basis of the hygienic bacte-
riological investigations carried out by us (HEGEDUs 1980) that the surface waters
of the county were of a “contaminated™ quality except for a few cases. Consequently
it appeared to be of importance to examine whether our surface waters are suitable
in the season of utilisation (about from May to end of August) for the purposes of
bathing and water sports. The present study i1s a detailed report of this probtem.

Materials and Methods

In Csongrad county the recreation areas, the beaches along surface waters have been deve-
loped in the flood-plain of the rivers Tisza, Harmas-Koros and Maros, further in the Tisza back-
water at Martély. From the aspect of the evaluation of the hygienic conditions priority was given
to the jnvestigation of the supply of drinking water, to the sewerage, 1o the collection of wastage
and refusc, to the purity of the air. to the living plants and 1o the bacteriological quality of the
surface waters. The hygienic bacteriological investigations were carried out according to the
“Methodological Instructions™ (1977) issued;by the Department for Water Hygiene of the Natio-
nal Institute of Public Hygiene, and to the standard “Bacteriological Investigation of Drinking
Water™ (J971). The results were evaluated on taking into account the limit values of the Draft
of Sectoral Standardization of the Ministry of Health and the National Office of Water Con-
servancy (1972).

Results

On the basis of the hygienic survey the supply with communal utilities is similar
in all the recreational areas. The supply with drinking water is adequate, its quality
has been controlled by the Public Health Station (KOJAL) of the county by regular
samplings. The sewage disposal was at present everywhere inadequate. The scwer
system is not established, the sewage lagoons located in the flood-plain do not
operate adequately due to the high water Jevel. Therefore during the floods the
hazards of the contamination of the recreational areas arc particularly existing.
When the flood has passed, the arrangement, disinfection of the arca and the reno-
vation of the buildings are necessary in every case. The sewage disposal of the swim-
ming boats on the Tisza river at Szeged is also objectionable since the formed sewage
enters the Tisza directly below the boat, contaminating in this way the bathing area.
The unreclaimed sewage of the city Szeged (about 70 000 m?3/day) 1s now polluting
the Tisza reach below the city. Owing to the contamination of the river the Public
Health Station (KOJAL) refused the permission to establish a beach in this reach.
The collection of refuse and its transport is organized and regular in the recreational
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Table 1. Results of the bacteriological investigation of beaches
established along surface waters

Year of Coliform CFI?;:cal Percentage Wat i
Sampling site investiga- counts/ml OMorm = ¢ Salmonella aicteaually
tion average counts/ml ositivit fication
9 g values p y
TISZA river :
Csongrad beach 1979 286.66 24.13 44.44 11Ird class
1980 82.16 24.06 49.95 Iird class
Szentes beach 1979 858.00 164.66 25.00 IIIrd class
1980 60.60 16.76 50.00 HIrd class
Mindszent beach 1979 594.66 79.66 50.00 IIrd class
1980 31.72 22.30 42.85 IlIrd class
Szeged-Tapé beach 1979 215.90 47.23 25.00 1Ird class
1980 48.00 17.30 57.14 11Ird class
Szeged beach and boats 1979 65.66 58.55 87.50 Illrd class
for swimming 1980 113.60 36.00 44.10 I1Ird class
MAROS river
Apatfalva beach 1979 — — 33.30 —
1980 94.00 17.50 60.00 IIlrd class
Mako beach 1979 321.60 74.18 54.54 Iird class
1980 199.30 31.30 62.50 JHrd class
BACKWATERS
Csongrad Serhazzug 1979 160.00 92.00 % ITIrd class
backwater
Kayaking area 1980 167.00 95.00 hie 11Ird class
Martély backwater 1979 7.60 1.35 X% Ist class
beach 1980 7.90 0.78 X Ist class

** Salmonella-negative — no bacteria belonging to the genus Salmonella could be cultivated
from 1000 ml of the water sample.

areas. In the relaxation areas there are no air-polluting sources, they have been
established far from industrial zones and busy streets, the forests and green belts
have been developed adequately.

The quality of the surface waters of the county is reflected by the results of the
bacteriological investigations reported in the followings.

In the utilisation seasons of the last two years (from about May to end of August)
on the beaches of the surface waters of the county Salmonella tests were carried out
in 169 samples and complex bacteriological investigations were performed in 66
water samples. The average values of the results and the percentages of Salmonelia
positivity are summarized in Table I, in groups according to sampling sites.

On comparing the average values of the results of investigations during the men-
tioned two years it is apparent that very great differences exist between the values.
In 1980 the average values of the coliform and faecal coliform counts/ml were lower
by one order of magnitude than those observed in 1979 both at the sampling sites
along the Tisza and at those along the Maros, excepting the coliform counts observed
on the Szeged beach.

When observing the changes in the percentage of Salmonella positivity it can
be stated that the percentage of positivity increased at the sampling sites Szentes,
Tipé and Apatfalva whereas it decreased to about the half value at the Szeged Part-
fiirds site. Since the water output of the river Tisza is very varying and fluctuating,
the data of the water output during the examined two years are shown in Fig. |
indicating the sites and dates of sampling. (The values of water output were supplied
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Fig. 1. Changes in the amount of the water output in 1979-—1980.

by the workers of the firm ATIVIZIG and the authors express here their gratitude
for this). It can be seen in Fig. 1 that the water outputs of the summer season of the
mentioned two years differed significantly from each other both in case of the Tisza
river and in that of the Maros river. The summer of 1979 was a “low-water™ period
in comparison to that in 1980 whereas in the latter year a high water output predomi-
nated. It is likely that the occurrence of the coliform and faecal coliform bacteria in
a relatively smaller number may be attributed to the water output of the year 1980
which exceeded the average values. In 1979 in turn, at a lower output the average
values of the coliform bacteria were higher by an order of magnitude and also the
local polluting effects could be measured better (e.g. HEGEDUS et al. (1980) at Mind-
szent). Furthermore it is known that in 1979 a significant sewage wave arriving from
over the frontier passed through the river Tisza. It is likely that the effect of this
wave has been recorded by us at some sampling sites (e.g. at Szentes and Tapé).

On surveying the hygienic bacteriological conditions of the beaches established
along the river Maros it can be stated that the water was during the summer season
of utilisation of a “contaminated™ quality at both sampling sites. The values of the
coliform and faecal coliform counts/ml were significantly affected also in this river
by the differences between the water outputs of the two years discussed.

In Csongrad county two backwaters of the Tisza river are used for purposes
of recreation and bathing. The waters of these backwaters can be considered as
nearly stagnant waters, and this appears also in the high stability of the observed
values. The Martély backwater, quite in contrast to the Serhdzzug backwater, is
directly connected with the river Tisza through a southern connecting channel. In the
high-water periods of the Tisza, the water level rises also in the backwater, the flood-
plain is inundated and the recreational area as well. This process occurred end of
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July 1980, as indicated by the coliform count 1600/ml and the faecal coliform count
of 160/ml. Since at this time the water has not been utilised for purposes of recrea
tion and bathing in the backwater, this value has been omitted on calculating the
average value since 1t was not considered to be typtcal. When however this fact is
considered from a hygienical aspect, it must be regarded as an important condition
because during the rinsing of the sewage lagoons located in the recreational area the
water of the backwater became contaminated to an extraordinary extent.

Since great differences appeared between the results of the summer seasons of
the investigated two years, it seemed advisable to incestigate whether differences of
similar magnitude are occurring also in the ratio of the coliform and faecal coli-
form bacteria. According to our calculations this ratio was 4.6 in 1979 and 3.8 in
1980. Thus, though in 1980 the values of the coliform counts and faecal coliform
counts were lower, their ratio proved to be Jess favourable. Data based on this ratio
concerning the entire Hungarian longitudinal section of river Tisza have been publjs-
hed by DEAK and ScHIEFNER (1972), investigating also the ratios of these bacteria in
the Salmonelia-positive and Salmonella-pegative samples.

We have carried out this calculation as well and our results are given in Table 2.
In this relation it can be stated that no essential differences exist in case of the Sal/-
monella-negative samples whereas in case of the positive samples a difference appeared

Table 2. Proportion of counis of coliform bacteria 1o counts of faecal coliform bacieria

\ In Salmonella-positive In Salmonella-negarive

Year of
investigation

samples

1979
1980

[SV RV
[e oo
—-C
i
N

between the annual values. On the basis of our results it can be stated that in the
surface waters of Csongrad county the number of coliform bacteria wus in the exa-
mined period 4-6-times higher than the faecal coliform counts.

In the years 1979—1980 jn the utilisation season investigations concerning
the detection of bacteria belonging to the genus Salmonella were carried out in 169
water samples. Our results are summarized in Table 3. At the serotypization of
Salmonelia bacteria also several Salmonella colonies were investigated in the same
water sample. When the water sample contained only identical serotypes, this was
considered as solely one strain. This is the cause why differences appear between
the values given in the Table 3 and those mentioned in the text.

During the two-year period. of the 65 Salmonella-positive water sumples of 9
sampling sites, 165 Salmonella strains were serotypized which belonged to 23 scro-
types. On evaluating the results separately for cach sampling site it can be stated
that the greatest number and the most diversified serotypes of Salmonella have been
1solated from the Szeged reach of the Tisza and from the Makd reach of the Maros
river. Bacteria belonging to the Salmonella genus could never be isolated from any
of 1000 ml water samples of the backwaters Mdrtély and Serhdzzug withdrawn
during the two-year pertiod.
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Table 3. Serorvpes and numbers of Sulmonella strains isolated in the vears 1979 and
1980 at the recorded sampling sites

Salmonella serotypes

| Sampling sites

TISZA

—
(V]

v~

16.
17.
18.
19.

20.
2].
22.
23
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. derby

. give

. panama

. typhimurium
agona

. heidelberg
newport

. bovismorbificans
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TISZA, Szeged (- ) values refer to sampling sites: Riverbank beach. four boathouses tor
swimming and “free beach™.
Underlined serotypes indicate serotypes isolated in Csongrad county for the first time.

The Department for Settlement Hygiene of the Public Health Station (KOJAL)
of Csongrad county surveyed the health resorts and beaches with increased attention
n 1979-—1980. On the basis of the control tests it was found that:

1. the fundamental hygienic condition of the recreation areas and beaches is

the development of the supply with communal utilities, with particular res-

pect to sewage treatment and disposal, is very important in order to protect

acceptable:
2.

the surface waters from further contaminations;
3.

and bathing must be promoted:
4.

the development of the correct human forms of attitude during recreation

in order to achieve the more cultured development of the investigated areas

a more efficient coordination of the activity of the keepers, the operators,
the social and mass organizations and of the authoritics concerned js needed.



On the basis of the results of the bacterjological investigations the followings
could be stated:

1. The water of the riverside beaches cstablished along the Tisza and Maros ri
vers, furthermore the water of the Tisza backwater at Serhizzug are according to
the hygienic bacteriological investigations IlIrd class water of “contaminated”
iquality. According to the Jimit values being valid at present they are not suitable
for recreational, bathing and water-sporting purposes.

2. A favourable water quality appeared only on the beach established along the
Tisza backwater at Martély, with the exception of the period when the recreational
area has been flooded by the Tisza river.

3. On comparing the results of investigations carried out during the mentioned
two years with the amount of the water outputs of the investigated period great diffe-
rences were observed in the values of the coliform counts and faecal coliform counts
but at the same time hardly any differences appeared in the proportion of both bac-
terium groups to each other.

4. No significant differences were found between the proportions of the two
groups of bacteria in the case of Sa/monella-negative samples, either, whereas in
case of the Salmonella-positive samples this proportion disclosed a more favourable
value.

On the basis of the hygienic bacteriological investigations carried out during
the utilisation season of a two-year period attention ic called to the fact that m
Csongrdd county solely the water of the Tisza backwater at Martély proved suitable
for purposes of recreation and water sports.
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Csongrad megye felszini vizein létesitett strandok bakteriologiai
és kommunalhigiénés helyzete

HeGenUs MARIA, LEval [BOLYA, FODRE ZSOFIA ¢s ZSIGO MARGIT

Csongrad megyei Kozegészségiigyi-Jarvanviigyi Allomas,
Szeged, Hungary

Kivonat

A szerz6k 1979—1980-ban kicmelten foglalkoztak azzal a problémaval. hogy a nyiri
hasznositasi idényben, Csongrad megye felszini vizein l€tesitett strandok az Gdilés, fiirdozes
vizisport c¢éljara alkalmasak-e. A komplex felmérés alapiin megallapitottak, hogy az Gdiiéteri-
letck alapvetd higiénés helyzete kielégitd és ugyanakkor megielolték a legfontosabb feladatokat is.
A hasznositasi idényben végzett vizbakteriologiai vizsgalatok ecredményeit tablazatban tiintették
fel a mintavételi helyek megjeldlésével, A vizmintdkban vizsgdltak a Salmonella baktériumok elé-
fordulasdt. valamint a coliform és a faecalis coliform baktériumok mennyiségét és cgymiishoz
viszonyitott ardnyukat. Az eredményeket osszehasonlitottdk a vizsgdlt idGészak vizhozam meny-
nyiségével. A két év hasznositasi idényken végzett higiéncs bakteriologiai vizsgalatok eredménve
alapjdn felhividk a figyclmet arra, hogy Csongrad megyében csak Martélyi holt Tisza-ag vize
felel meg Gdilés és vizisport céljara.

Bakteriolosko i komunalno-higijensko stanje podignutih strandova
na otvorenim vodama Zupanije Csongrad

HEGEDTS MARIA, LEVAL 1BOLYA, FOPRE ZSOF1A | ZSIGO MARGIT
Zdravstveno-epidemiolodka stanica zupanije Crongrad, Szeged, Hungaria
Abstrakt

Autori su se u toku 1979- 1980 godine posebno zanimali problemom podobnosti §trandova,
podignutih na otvorenim vodama Zupanijc Csongrad, za rckreaciju, kupanje i vodene sportove
u toku letnje sezone korid¢enja. Na osnovu kompleksnih istrazivanja utvrdjeno je da rekreaciona
podrudja zadovoljavaju osnovnim higijenskim zahtevima, i istovremeno su odredjeni i najvazniji
lzadaci.

Recultati bakteriolo¥kih analiza u sezoni kori§éen ja rekreacionih centara, sa naznakom loka-

teta uzimanja proba, prikazani su tabelarno. Utrrdjivano e prisustvo Salmonella bakserija, koli-
<Cina Coliform i faccal Coliform bakterija i njihove medjusobne vrednosti. Rezaltati su uporedji-
vani sa koli¢inom protoka vode u sczoni ispitivanja.

Na osnovu rezultata dvogodi¥njeg bakteriolo¥kog ispitivanja ukazuje se na ¢injenicu da na
podru¢iu zupanije Csongrad samo mrtva Tisa Martély odgovara za rekyeaciju i upraznjavanje
vodenih sportova.

BAKTEPUOJOINYECKOE U KOMMYHAJIT UITMEHNYECKOE
COCTOSAHWE MOBEPXHOCTHBIX BOJ TUISAXKEN
B OBJACTH YOHTPAJ

M. Xeremom, K. Jesan, XW. ®oape n M. XKuio
Canp rapuo-snuremyolioryyeckan oon. Yonrpar, Cerea, Beurpus
Peziome

Arroput & 1979—1980 ro/1aX 3AHUMAIKCL BOMPOCAMH, Y10 13 JICTHEM CEIOHE MOBEPXHOCTHLIC
BOULI qompa;xcmii ()GJIHCTI‘I, ARAFKOTCHA-THW NOAXOINLIHMY C NENLK OTAbIXA, l\'_‘/llaH[UY H BOJHOTO
cnopra.

Ha OCHOBAHMM KOMIIEKCHOTO M3yUuCHHUst ObILIO YCTAHOBACHO, YTO B CYLUHOCTH TUFHEHHYECKOC
COCTOAHMUE KYPOPTHLIX MCCT SIBAACTCS yAOBJICTBOPUTE bHbIM K HA3HAYEHHbIM UCAbAM. B TO xe
BPEMS K DTOMY RAMETHWIIM camMbie GIM3KY 3a/1a4d. PelyibTaThl MPOBCIEHHbIX BOAHO-0aKTEPUOIOrU-
YCCKHX MCCACIOBAHMI B MPUBEICHHOM Ce30He B TaBGNWIIAX GLIMH NPEUACTABIEHb! C YKA3AHHUEM B HUX
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HU3yyeHHbIx 06painos. B BOUHLIX 0Opa3nax yTOUHMIM HAaIMvue OAKTCPHUH CATMHOHEANA, @ raKKe
KOJJMYECTBEHHDLIE OTHOLIEeHMst GaxTepuil KO;IMDOpPA! i dexkaduc KonudhopM - B COOTHOISHHMSIX
APYT K APYrY.

B cc30 HEOM nEpHOME MOJYYERHBIC PEIVABTATHI H3IIOXKHAM B CPABHUTE/ILHLIX OTHOUICHKAX
BONHBIMOOLEMOM. Ha OCHOBAHIIK BBINOJIHCHHBIX THTHCHHYECKO-DAKTEOPOIOT HYECKUX HCCIE10BAHKIA
Ka3a/loCh, YT0 B 004acTy HOHIpaa s OTALIXa U BOAHOIO CIIOPTA — TONBKO Mapreickas cTapu-
11a pekd THChI ABNAETCH BIIONHE NONXO/ISIHHM.
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separation of species from one another is also as difficult as the delimitation of the
genus itself” — “The source of the difficulty is to be found in that features to be
regarded as characteristic of one species appear also as stadiums of other ones and
in this way numerous transitions in form occur” —). According to GEITLER and Hu-
BER— PESTALOZZI Microcystis aeruginosa is probably identical with M. flos-aquae.
HuBer—PESTALOZZI does even disbelieve the existence of Microcystis scripta, M.
ochracea and M. pseudofilamentosa (GEITLER 1925, HUBER—PESTALOZZI 1938). In
the form group of Microcystis acruginosa STARMACH separated the f. aeruginosa
(f. typica) ELENKIN and f. flos-aquae (WITTR.) ELENKIN (STARMACH 1966). FELFOLDY
(1972) claims that Microcystis aeruginosa and M. flos-aquae are independent species.

Our objective cannot be to negate the existence of the genus Microcystis, neverthe-
less it should also be emphasized that in this regard examinations on the formation
and further fate of planococcus cells seem to be of key importance. In the judgement
of the morphological characteristics of the single species ecological physiological
methods should also be considered and the use of genetical methods is also urgent.
Further experiments must be performed to elucidate as to which environmental
conditions are necessary for the planococcus cells developing from trichomes to pro-
duce new trichomes. Namely, this has not been observed yet either under natural con-
ditions or in laboratory cultures. In spite of that it is likely that every planococcus
cell is able to produce a new trichome. In the following the planococcus formation
of Anabaena spiroides Kleb. observed in the backwater of the Tisza river at town
Csongrad will be reported.

Materials and Methods

The breaking up of the trichomes of Anabaena spiroides into planococcus cells took place
in most cases in periods of lasting mass production. Such a mass production had been observed
before in sodaic lakes (e.g. Fehér lake at Szeged) and in four backwaters of the Tisza river (Csong-
rad, Cibakhaza, Rakamaz, Tiszaluc). Here the examinations performed in Csongrad backwater
will be presented, since the algal flora of this water body was studied also in the period 197679,
and this phenomenon could be observed there on several occasions. The transitory transformation
of the water into alkaline (sodaic) one is likely to have also played a role in the breaking up of
trichomes into planococcus cells, since in this time this phenomenon was generally observable
in waters of 8—8.5 pH. The cause of alkalinization is due to the circumstance that the zone of
sodaic soils between the Danube and the Tisza extends as far as here. Mass production of Ana-
baena spiroides lasted here for several months during summer 1978, and the surface of the blueish-
green water layer of some cm thickness was covered by floating sausage-shaped algal clots. These
were 1—2 cm in length and 0.5—1 c¢m in thickness, and in their inside parts the trichomes were
tightly pressed together. Due to the unfavourable conditions of life, large-scale breaking up of
trichomes into planococcus cells was observable.

Samples of mass production taken from various places were examined in living and fixed
condition. For the fixation of samples 2—3 % formaldehyde in water proded to be the best pre-
servative. Experiments of culturing were performed in the laboratory both with clumped and
nonclumped parts of the living material. The nonclumped sample of mass production was fil-
tered to remove the planococcus cells from among the trichomes. This could ve accomplished only
in part. The further fate of the sausage-shaped living bioseston clumps was studied so that one
part of them was left unchanged in clumps of different sizes, the other portion was separated to
constituent parts as much as possible and in the course of that care was taken to produce as little
pressure as possible on the clumps. Live preparations were made from this material and the break-
ing up of trichomes into planococcus cells was examined at intervals. The forms of the living
preparations were the following: 1. Aerobic preparations in Petri dishes, 2. Hermetically sealed
material in glass tubes, 3. Preparations on excavated slide with air bubble (a greater or smaller
air bubble was left over the material placed into the excavated slide before the sealing of its
cover with wax), 4. Anaerobic preparation on nonexcavated slide without air bubble and sealed
with wax.
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3. Spherical bodies 1-—2 pm in diameter, produced by the disintegration of
cells into granules always occurred in the clumps consisting of planococcus cells,
particularly in the spaces encircled by the entangled masses of clumped trichomes.
The arrow in the upper left side of the colony of micrograph 4 points to such a
disintegration. It is visible that the small granules are located in a group inside the
mucilaginous envelope, showing that they are the products of the disintegration of a
single cell. These cells are some 1 pm in diameter. Lower another arrow points to
two small bodies which are in the process of releasing from the mucilaginous sheath.
Their diameters are somewhat greater than those of the former ones: 1.5—2 pum.
It was generally observed that this disintegration into granules in the trichomes
or in the planococcus cells intensified with the increase of gas vacuoles in cells. The
disintegration of this uniform cell structure seemed to be enhanced by strong vacuoli-
zation. The tigher the clustering of hormogoniums and planococcus cells, the more
intensive will be the gaseous vacuolization and granule formation.

Experimental examinations

The objective of these examinations was to obtain more information.about the
ecological conditions of planococcus formation. The results of these experiments
will be presented according to the four groups mentioned in Materials and Methods.

1. Anabaena trichomes collected from open water plankton and kept in Petri
dishes under aerobic conditions seemed to remain undamaged for a longer period.
E.g. micrograph 3 in Table | was taken of a material kept in a Petri dish for 3 months.
The only change in that case was that the width of the convolutions of the sedimenting
spiral trichomes decreased, the trichomes were nearly pressed in length into the same
plain. Under such aerobic conditions the entangled masses of trichomes were less
damaged, their hormogonium production and their breaking up into planococcus
cells were also less intensive, and their disintegration into granules was also insigni-
ficant.

2. In glass tubes sealed air-tight, the braking up of trichomes into hormogo-
niums and planococcus cells was surprisingly frequent. Even the solitary trichomes

Plate I

1. Type form of Anabaena spiroides KLEBAHN from the bioseston of open water algal bloom,
700:1
A. spiroides var. contracta KLEBAHN from open water mass production, 900:1
. Undamaged trichome of A. spiroides from 3-month-old aerobic culture, 700: 1
. Formation of a spiral planococcus mass by several divisions of A. spiroides cells in clotted
bioseston, 400: 1
5., 10. Some cells of A. spiroides broke up into small granules without the clustering of plano-
coccus cells in sealed anaerobic culture on nonexcavated slide within three weeks. 5.=1000:1,
10.=500:1
6. Trichome of A. spiroides var. contracta from clotted bioseston at the beginning of its breaking
up into planococcus cells, 600:1
7. An older planococcus cluster from the trichome of A. spiroides var. contracta. The cells in the
cluster had divided more than once, 200:1
8. Trichomes of A. spiroides broke up into planococcus clusters in two months in a culture with
air bubble on excavated slide and sealed, 300:1
9. The trichome mass of A. spiroides closed into a glass tube broke up into planococcus clusters
within a few weeks in anaerobic environment. Disintegration of planococcus cells into granules
in also visible, 300:1

oV S

26



[ amld



clustered closely together within a short time, and the single trichome spirals often
piled transversally one upon the other were entangled in a net-like fashion. In such
cases planococcus formation took place very soon. Such a case is shown in micro-
graph 9, Table 1. It is seen that the breaking up of the single cells into granules has
begun. If trichome masses formerly clumped together got under similar conditions,
this phenomenon took place faster.

3. A similar process could be observed in preparations on excavated slides
with air bubbles under the sealed cover slide. Trichomes nearer to the bubble broke
up more slowly into planococcus cells and those remote from it faster. Micrograph
8 of Table 1 was taken of a clump more remote from the bubble, in the second month
following setting in. Here the separation into smaller cell clumps is already visible.
In the greater clump on the right, the clustering of trichomes took place also trans-
versally, causing a very unequal grouping of planococcus cells. The arrow points
to two light spots. These were heterocysts, which fell a little below the optical plane
of the micrograph. One of them must have belonged to a transversal trichome. If clum-
ped trichomes were placed into excavated slide, not only planococcus formation but
also disintegration of cells into granules occurred.

4. In preparations on nonexcavated slides sealed without air bubble the tricho-
mes of Anabaena were in the most unfavourable conditions. Here was planococcus
formation and the disintegration into granules the most intensive and observed
firstly. The spirals of solitary trichomes flattened, i.e. became laterally compressed
and longitudinally elongated, the lead of the spirals increased, and their damages
assumed extreme dimensions. Micrographs 5, 10 of Table I taken in the same time
of solitary trichomes of the open water bioseston originated from preparations set in
in the same time. Micrograph was taken of filtered material, micrograph 10 of an
unfiltered, planococcus-containing material. The picture is the same in both cases:
The disintegration of trichomes into small granules had begun before their breaking
up, though 3 weeks before the setting in of preparations the trichomes were generally
undamaged. Most trichomes exhibited the same picture. It is visible that the single
cells resp. sections of trichomes were not the same in regard of their physiological
conditions. It is likely that a so-called inequal division was also involved in that. The
genetical inheritance of cells was obviously the same, but the hormonal divided-
ness between the young cells, the small local differences in the environmental factors
produced differences also in the vitality of the single cells resp. cell groups.

Later the spiral planococcus clumps of Anabaena spiroides broke up into smaller
colonies, or remained entagled in greater net-like, so-called “open-work™ groups
and having vegetated for a longer time became deceptively reminiscent of the genus
Microeystis.

Discussion

The interpretation of the surprising morphological phenomena described in the
foregoing may raise several questions. Of them two are waiting for an answer:
1. Are the clumps produced by the breaking up of trichomes viable?, 2. What induced
the trichomes to break up into planococcus cells?

The first question is adressed to the future, since today we can only state both
from the aspect of morphology and taxonomy that the cell clumps with mucilaginous
envelope are similar to Microcystis colonies, and in a favourable medium remain
undamaged for several months. The main point in this question is whether viability
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Az Anabaena Microcystis-jellegii planococcus illapota
a Tisza folyo idonkénti alkalizalodo holtagaban

1. Kiss

Tiszakutatdé Munkacsoport Szeged
Kivonat

Az Anabaena spiroides tomegprodukciojaban fékeént a levegdtlenség és az anyageseretermékek
halmozoddsara a trichomak an. planococcus sejtekre estek szét. Ezek halmazai nagyon hasonli-
tottak a Microcystis kolonidkra. A trichomdk szétesését kisérletekben is €l6 lehet idézni. llyen
vizsgalatokat szerzd korabban a Spirulina platensis esetében is végzett, de ilven jelenségeket ritkan
az Aphanizomenon és az Oscillatoria korében is észlelt. E jelenségek a taxonomia és a fiziologia
terén jelentdsek lehetnek.

Anabaena Microcystis-u sli¢no planococcus-no stanje
u povremeno alkalnim mrtvajama reke Tise

Kiss 1.

Radna grupa za istrazivanje reke Tise, Szeged, Hungaria
Abstrakt

Pri masovnoj produkciji Anabaena spiroides, uglavnom usled anaerobnosti i nagomolavanja
produkata metabolizma, trihome se raspadaju na tz. planococcus ¢elije. Njihove su grupacije
veoma sli¢ne Microcystis kolonijama. Raspadanje trihoma moguée je izvesti i eksperimentalnim
putem. Autor je ranije vr§io ovakve opite u slu¢aju Spirulina platensis, a sli¢ne pojave je redje
primetio i na Aphanizomenon-u i Oscillatoria-ma. Ove pojave mogu biti od znacaja za taxonomiju
i oblasti fiziologije.
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collecting, the water was slightly alkaline, with 7.6—7.8 pH values. In the southern
section 8.0 pH was measured only on two occasions.

The algal flora and its vegetation forms were analyzed for 3 years. The samples
were taken seasonally on the following days: May 30, July 4, October 3, 1976, May
22, August 11, October 26, 1977, May 21, August 4, September 8, 1978. In the table
the seasons were marked with letters: a=spring, b=summer, c=autumn. In the
allocation of the sampling places the different environmental conditions were also
taken into consideration. The constant sampling places were the following ones:
I. The open water at the strand of the village. 2. The open water at the great winding
south of the village. 3. The water at the landing stage between the great winding and
the village. 4. The open water at the bank opposite to the village. 5. The relatively
shallow part of the channel north of the village. Occasionally samples were taken
from other places as well. At sampling place 2 the greatest depth of water was approx
4 m. In the section of the channel north of the village, depth of water varied between
0.5m and 1 m only.

Materials and Methods

The algae were identified in living condition and for the examination of the quantitative relati-
onships of phytoplankton fixed material was used. In these examinations the drop method applied
also earlier was used. The course of this procedure was the following: From the sedimented seston
of each liter fixed material a concentrate of 10 ml was made. After vehement shaking one drop
was taken from this concentrate with a standard pipette for wet preparation the volume of which
was 50 mm? on the average. The quantitative values of each water sample were determined on the
basis of 10 wet preparations with 5 grades. The grades 1—5 figure in the seasonal columns (a, b, ¢)
of Table I and their meaning is the following: 1 =organism of rare occurrence in the water sample
(only 1—35 specimens occurring in the 10 preparations), 2= sporadic occurrence (in 10 prepara-
tions only 6—10 individuals were visible), 3 =frequent occurrence (there were a few individuals
in each preparation), 4 = very frequent occurrence (in one preparation numerous, at least 15—20
individuals were found), 5=water bloom with mass production (the water was stained, mostly
stained green due to the great number of organisms). This method is still of estimatory value,
nevertheless it makes a rather good approximation possible. The first twogrades can be expressed
with approximating limits in terms of liter. Because the volume of the drop resp. wet preparation
is known, concrete counting beyond the former grades can also be performed by reckoning over
into liter. This is, however, very lengthy. In the case of filamentous algae the case is more diffi-
cult, since we are compelled to have recourse to appraisal. Estimation is made on the basis of the
number of the places of occurrence, the area of extension of the particular population, the exten-
sion of the filaments towards depth, and the density of the filaments.

Results and discussion

During the investigations in the backwater at Cibakhaza 215 species resp their
taxa (variations, forms) were identified. Their distribution according to phyla was the
following: Cyanophyta 50, Euglenophyta 27, Chrysophyta 49, Pyrrophyta 8, Chloro-
phyta 81. The dominance of phylum Chlorophyta in regard of taxons was evident
also here as in the majority of backwaters. It was followed by Cyanophyta and
Chrysophyta with almost identical taxon numbers. In the latter phylum, Bacillario-
phyceae had a prime role. In most cases, this proved to be also characteristic of our
surface waters.

In the first survey of numerical data, the contribution of Euglenophyta and
Pyrrophyta to the phytoplakkton of the backwater seems negligible. We can, howe-
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bited the growth of other species. The phenomenon of “accumulation™ in time is a
characteristic feature of algal mass productions. This accumulation in time means
that the numerical increase of algae or the invasion of the increased algal mass takes
place in almost the same time. Suitable nutrients and stimulatory substances as the
edaphic factors in the water are also likely to be involved in such increases. Of the
seasonal factors the favourable atmospheric conditions, in the first approximation
mostly the cyclonic-depressed, praefrontal weather may come into consideration.
However, their atmospheric physical content is for the most part unknown. The
surprising phenomenon of the accumulation of algal mass productions is well-
known, and the herdsman in the puszta must have used it in the past for the prog-
nosing of the weather. It also happens even today that we hear a brief, concise po-
pular weather-forecast: “... the water is greening, rain is approaching”. This old
experience was the starting point of these studies some 50 years ago. It appears
that besides the aforementioned seasonal and edaphic factors certain biotic ones
are also involved in these mass productions. These factors increase vitality, whereby
the algae can take advantage in a greater degree of the conditions of life. In 1925
Rapaics claimed that the phenomenon of water blooms is similar to the increase of
bacteria during epidemics (RApAICcs 1925). Increase of vitality may play a role here,
too, and in the case of pathogenic bacteria may be perhaps ranged into the category
of virulence. I also used the term “virulence” for the designation of the factor group
increasing algal vitality in a figurative sense and without its detailed explication
(Kiss 1951, 1952). The six blooms observed at Cibakhaza were the following:

a) In the littoral of the landing stage a massive algal bloom of Aphanizomenon
flos-aquae was observed on July 4, 1976 which caused the grayish-blueish-green
discoloration of the water in a section of about 200 m length and 20—25 m width.
In the trichomes of Aphanizomenon the cells were mostly considerably constricted
at the cross-walls. This may have been an ecotype (1. in Plate I). Associated species
of water blooms were also green algae: Aphanizomenon Issatschenkoi (6. in Plate 1),
Anabaena affinis (2. in Plate 1), Oscillatoria tenuis (4. in Plate 1), Oscillatoria sancta
(5. in Plate 1), Trachelomonas granulosa, Trachelomonas volvocina. On October 3,
1976 this water bloom still persisted, extending over areas of even greater extent,
but showing signs of disorganization in certain places.

b) The grass green water bloom of Eudorina elegans which discolorated the
water in an area of 20—25 m? on July 4, 1976, was enclosed by this enormous bloom
of Aphanizomenon. Associated species were: Oscillatoria planctonica (3. in Plate 1),
Lyngbya limnetica, Trachelomonas hispida, Cymatopleura solea, Pediastrum Borya-
num, and sporadically Pteromonas angulosa. 1t was visible at the boundary line of
the two mass productions, that the bloom of Eudorina had been of greater extension
before, and that at the time of sampling its replacement by the invading Aphanizo-
menon had started. There was no sign of the bloom of Eudorina on October 3.

c) On July 4, 1976, at the margin of the village strand in the nearly cut-off

Plate 1

. Aphanizomenon flos aquse (L.) RALFs 900: 1

. Anabaena affinis Lemm, 1000: 1

. Oscillatoria planctonica Worosz. 1000: 1

. Oscillatoria tenuis AGarpH 1000:1

. Oscillatoria sancta (KUTz.) Gom. 700: 1

Aphanizomenon Issatschenkoi (UsSACZEW) PROSCHKINA-LAWRENKO 400: 1
. Phormidium mucicola HUBER-PASTALOZZI €t NAUMANN 600: 1

. Coelosphaerium Keutzingianum NAGELT 500: 1
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shallow water, the bloom of Chlamydomonas multitaeniata produced a spotted, light
grass green discoloration of water. The bioseston sedimented on the substrate previ-
ously was just in the state of swarming. Associated species were: Coelosphaerium
Kuetzingianum (8. in Plate 1), Cyclotella Meneghiniana, Asterionalla formosa, Pan-
dorina charkowiensis, Pandorina morum, Selenastrum Bibraianum, Pediastrum Bory-
anum.

d) In the same period, the littoral of the backwater opposite to the village as
well as the open water there in a section of 70—80 m length and 15—20 m width
possessed a grass-green colour. The water bloom was produced by Euglena poly-
morpha. Here the littoral must have been polluted earlier with organic fertilizing
substances. Associated species were: Trachelomonas Dybowskii, Trachelomonas his-
pida, Trachelomonas scabra.

(¢) During summer, 1978, Euglena polymorpha produced a mass producticn in
the former place. On August 4, only the littoral became green in colour. Here, too,
organic fertilizing substances must have got into the water. Associated species were
the following: Trachelomonas scabra, Trachelomonas volvocina, Cymatopleura solea,
Tetraedron proteiforme, Scenedesmus acuminatus, Pediastrum biradiatum.

(f) On August 4, 1978, the light green mass production of Kirchneriella contorta
var. lunaris was observed in a shallow dip of the littoral opposite to the village. The
cells smaller than normal were often broken up into particles of 1—2 pm diameter.
Associated species were the following: Cymbella affinis, Qocystis cingulatus, Scene-
desmus ecornis.

3. The appearance of Phormidium mucicola in the communities was novel. Its
trichomes were imbedded into the entangled mass of 3-celled hormogoniums of
Aphanizomenon flos-aquae. The great mass seen in photo 7 of Table I consists of at
least 5—6 hormogonium masses and at the peripheries of the hormogonium masses
the trichomes of Phormidium extending in the form of thin filaments are seen. At the
right side margin of the picture one short hormogonium of Aphanizomenon is visible.
This associations was particularly frequent in the bloom of Aphanizomenon in summer
and autumn 1976. The water was covered in places by a thick syrup-like mass and
the surface of that formed gradually a thin film as a consequence of evaporation.
It could be observed in samples taken from that film that the clustered hormogo-
niums surrounded the small trichomes of Phormidium. This mechanism may be
explained by the coagulation of the colloidal mucilaginous sheath. In the presence
of iron (Fe' **) cations coagulation can take place very quickly, particularly in
dry weather.

4. From edaphic aspect, the two blooms of Euglena polymorpha in the back-
water of Cibakhaza were signs suggesting that pollution with fertilizing organic
materials plays an important role in eutrophication. Since the thirteens it has been
often observed that in waters polluted with fertilizing organic materials or decompos-
ing organic substances, enormous blooms of species belonging to Euglenophyta can
occur (Kiss 1939, 1951, 1952, 1970, 1976). In the sea at the point of inflow of the
sewer of the Finnish metropolis and in the brackish water under the ice cover of the
sea VALIKANGAS (1922) observed the great mass production of Fuglena viridis. Tt is
essential from the point of view of biotic factors that the associated species of the
water blooms in the backwater at Cibakhaza exhibited a rather great tolerance and
the algae occurring concurrently in great numbers in the same place call our atten-
tion to the possibilities of synergism. Aphanizomenon flos-aquae, the bloom of which
inhibited and later stopped the mass production of Eudorina elegans was an example
of open antagonism. The antagonism between these two species was observed also
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1976 ‘ 1977 | 1978

]
Species i
No | -
(taxon) !alb‘c‘a b|c!a‘b]c
4, E. oxyuris var. minor DEFLANDRE .12 |41 211 ‘ 11
5 E. pisciformis KLEBS 211 1 !
6. E. polymorpha DANGEARD 52 3[4 511
T E. proxima DANGEARD 301 111 211
8. E. thinophila Skuia 2 1 [ 2
9. Lepocinclis fusiformis (CARTER) LEMM. 3|2 2 | 2
10. L. ovum (EHR.) LEMM, 2|1 1 2|1
Tl | L. teres (ScuMiTZ) FRANCE 111 211 1
12. L. rexta (DUJARDIN) LEMMERMANN 11211 111 1
13. Phacus acuminatus STOKES 111101 21 1 11
14. Ph. candarus HUBNER 2 201 2
15. Trachelomonas crebea KELLICOTT 2|1 7l 1 | 2
16. Tr. Dybowskii DREZEPOLSKI 2| ¥ 11 1
17. Tr. granulosa PLAYFAIR 1 2 L
18. Tr. hispida (PERTY) STEIN 1 1 2
19. Tr. hispida var. crenulatocollis f. recta DEFL. 211 11 2
20. Tr. intermedia DANGEARD 2 312 21
21. Tr. Lefevrei DEFLANDRE 2 2 111
22, Tr. oblonga var. truncata LEMM. 1 | 11 2
23. Tr. scabra PLAYFAIR 212 2111121
24, Tr. volvocina EHRENBERG 21 1 1
25. Tr. volvocina var. derephora CONRAD 1111 2 211
26. Strombomonas Deflandrei (RoLL) DEFL. 312 201 1|1
27. Str. verrucosa var. zmiewika DEFL. 1{2(1 311 1
Phylum: Chrysophyta i
Classis: Xanthophyceae |
1: Characiopsis minor PASCHER 1 |
2. Centritractus belonophorus LEMMERMANN 111 111 1
3. C. dubius PRINTZ 11 1
4. Ophiocytium capitatum WOLLE 1
5. Tribonema monochloron PASCHER et GEITLER 2 1 1
6. Tribonema spec. 1]2
7. Vaucheria spec. 2.1 301 2
Classis: Chrysophyceae
8. Chrysococcus ornatus PASCHER 1)1 1
9. Chrysoglena verrucosa WisL. 1 1
10. Bicoeca planctonica KISSELEW 1|2 | 1
11, Dinobryon divergens IMHOF 1i2 2 12
Classis: Bacillariophyceae '
12. Melosira granulata var. muzzanensis
(MEISTER) BETHE 11 1 1
13. M. varians C. A. AG. 1 1
14. Cyclotella compta (EHR.) KiUTzZ. 201 101
15. C. Meneghiniana KUtzING 22 211 |1(2]2
16. Diatoma vulgare Bory 11 1 1
17. Fragilaria capucina DESMAZIERES 1 2 |
18. Asterionella formosa HASsALL 301 11 11
19, Synedra acus (KiUrz.) HUSTEDT 1(2 2 1
20. Eunotia praerupta var., inflata GRUNOV 1121 111111
21. Cocconeis placentula var. euglypta (EHR.) CLEVE 17111 1 11
22, Caloneis amphisbaena (Bory) CLEVE 1111 11111
23. Navicula cincta (EHR.) KUTZ. 211 2 1
24. N. cryptocephala KUTZING 11 111 1
23, N. eryptocepahala var. venata (KUtz.) GRUN, 22 1 1
26. N. gregaria DONKIN 2|1 2 |1
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Species
(taxon)

Qocystis cingulatus HORTOB. et NEMETH
0. Marssonii LEMMERMANN

O. natans (LEMM.) LEMM.

Chodatella maxima HORTOB,
Coenocystis planctonica KORSIKOV
Lagerheimia Griffithsii ForT

Franceia Droescherii (LEMM.) KORS.
Chodatellopsis elliptica KORSIKOV
Nephrochlamys allanthoidea KORsIKOV
Nephrocytium Agardhianum NAG.

N. limneticum (G. M. Sm.) SKuUIA

N. varium HORTOB.

Kirehneriella contorta (SCHMIDLE) BOHL.
K. contorta var. lunaris R1CH.

K. lunaris (KIRCHN.) MOB.

| Selenastrum Bibraianum REINSCH

Ankistrodesmus angusius BERN.

A. arcuatus KORSIKOV

A. falcatus (CORDA) RALFS

A. pseudomirabilis KORSIKOV
Coenocystis reniformis KORSIKOV
Micractiniunm pusillum FRESEN

M. guadrisetum (LEMM, G. M. SMm.
Dictyosphaerium pulchellim Woob

| Didvmaocystis bicellularis (CHODAT) KOMAREK

D. inermis (ForTt) ForT

Coelastrum microporum NAGELI

C. pseudomicroporum KORSIKOV

C. sphaericum NAGELI

Scenedesmus acuminatus (LAGERH.) CHODAT

Sc. acuminatus var. bernardii (G. M. Sm.)
DEeDUSS.

Sec. acutus MEYEN

Se. acutus f. costulatus (CHOD.) UHERKOV.

Sec. apiculatus (W. et G. S. WEST) CHODAT

Se. bicaudatus (HANSG.) CHODAT

Se. brevispina (G. M. SMiTH) CHOD.

| Sec. denticulatus LAGERHEIM

Se. dispar BREB.

Sec. ecornis (RALFS) CHODAT

Se. ecornis var. disciformis CHODAT

Sc. regularis SWIR.

Sc. quadricauda (TUrp.) BREB.

Crucigenia apiculata (LEMM.) SCHMIDLE

Cr. rectangularis (NAGELI) GAY

Cr. tetrapedia (KircHN.) W. et G. 5. WEesT
Cr. truncata G. M, SM.

Tetrastrum staurogeniaeforme (SCHROD.) LEMM.
T. staurogeniaeforme f. exaltatum HORTOB.
Actinastrum Hantzschii var. fluviatitis SCHROD.
Pediastrum biradiatum MEYEN

P. Boryanum (TURP.) MEMEGH.

P. Boryanum var. longicorne REINSCH

P. simplex f. duodenarium (BAILEY) LEMM.

Ordo: Ulothrichales, Siphonocladales

Geminella interrupta (TURP.) LAGERH.
G. ordinata (W. u. G. S. WEST) HEERING
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npu 0Opa3oBaHHH COOOLIECTB BOAOPOCIIEH 3aKIalbIBAETCA HA OCHOBAHHH OOPA3YIOIINXCA BELIECTB
B OpraHu3Me BOIOPOCIICH, a OuoTHYeCKHe aKTOPb] 3aKI1aAbIBAIOTCA HA «TEPHEHUH» M «KETAHNUHY,
4 TAKXKe HA CHHEpPrH3Me W aHtaronusme. Ilpu Gopmuposanum LBeTeHHs BOIbl, Hauboliee pemaro-
MM SIBJIAETCH 3arPA3HEHHUE BOJBI OPTAHHYECKHMH yYI100PEHUSIMH, YTO TOBOPHT O TOM, YTO CATIpO-
GuTHIM M TPOGUTHIM 3aBUCHMbBI HE TOJIbKO OT MHHEPAIM3ALMH OPTAHHYECKHX BELIECTB, HO M O
TOM, YTO BOAOPOCIIM [y TEM CEIEKTHBHBIX 000CO0IEHHOCTEH HCMOIB3YIOT H OPraHHYeCKHE CoeTHHEe-
HUA. DTO, B OCHOBHOM, KAcaeTcs BOMPOCOB MHIMKATOPOB BOAOPOCICH, YTO SABIAETCA OYEHL BaX-
HbIM MOMEHTOM C TOYKH 3PEHHsA OXPaHbl MIPHPO/IbL.
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CHARACTERISTIC PHYTOPLANKTON COMMUNITIES
IN THE DAMMED UP SECTION OF THE TISZA RIVER
AND IN THE EASTERN MAIN CANAL

K. T. Kiss

Hungarian Danube Research Station of the Hungarian Academy os Sciences
God, Hungary
(Received October 15, 1981)

Abstract

Studies on the dammed up section of Tisza at Tiszalok and on the Eastern Main Canal
revealed that the quantitative composition of phytoplankton was essentially different between
consecutive years, exhibiting changes even within the same year. It often occurred that in a few
weeks such phytoplankton communities appeared in the water which were practically different
from the previous one. It emerged the question as to which phytoplankion communities appe-
aring temporarily in similar composition are characteristic of the above mentioned waters.

To settle this question, the constancies (C) of taxons in the single samples were determined.
The results of examinations at each given sampling place and in each given period were regarded
as a community survey.

The analyses showed that from 1968 to 1979 phytoplankton communities in the dammed up
section of the Tisza at Tiszalok and in the Eastern Main Canal could be ranged into the same
basic type in periods of mass vegetation. The constant and dominant presence of Stephanodiscus
hanrzschii GRUN, and the constant presence of some species of the order Chlorococcales were
characteristic of this type. Some sub-types of this basic mass vegetation type were also observed.

Introduction

According to HUTCHINSON (1967) the phytoplankton community observed in a
particular time of sampling should be regarded as an association, and named after
the dominant species (this applies to the phytoplankton of lakes). In connection with
that a program was proposed by FELFOLDY (1981) for future investigations: “Besides
recognition, delimitation and systematization such elementary questions should also
be settled by the investigators of phytoplankton whether communities occurring in
the same place but changing seasonally should be regarded as associations according
to seasons each or only the change of aspect of the same association”. Concerning
the plankton communities of rivers he claims that we know so little of them that we
cannot even try to systematize them.

In Hungary UHERKOVICH described such phytoplankton communities in the
Tisza, which he regarded as typical ones. Such were the mass vegetations characte-
rized by the dominance of Melosira granulata var. angustissima MULL. — M. gra-
nulata var. angustissima f. spiralis HusT., resp. Cyclotella — Nitzschia actinastroides
(LEMM.) v. GOOR, and Cyclotella — Aphanizomenon flos-aquae (L.) RaL¥S (UHER-
KOVICH 1968 a, b, 1969 a, 1971). On the basis of comparison with other streams he
claims that the general phytoplankton of the Tisza is a Cyclotella — Nitzschia aci-
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cularis W. SMITH — Synedra ulna (N1T2SCH.) EHRBG. — Scenedesmus community,
that of the Danube a Cyclotella —- Nitzschia acicularis W. SMITH — S >dra acus
KUT7. — Actinastrum Hantzschii LAGH. community, and that of the Drava a Cera-
toneis arcus Kitz. — Cyclotella — Diatoma vulgare BORY — Svnedra ulna (N1TZSCH.)
EHRBG. one (UHERKOVICH 1969 b, 1971).

Sampling and Methods

The Eastern Main Canal is a canal led out from the reservoir of the river barrage of Tisza-
16k, Tts water flow is regulated with sjuices, jts flow volume in irrigation periods is 35- -40 m?*/sec,
the width of its water surface 40 m. its depth 3- 4 m, its length 98 km (Fig. 1).

Places of water sampling were: 1 — Tiszalok (0.4 riv km), 2 - Tiszavasvéri (4.7 riv km),
3 — Balmazujvaros (44.5 riv km). From 1968 to 1975, water samples were taken weekly, from
1976 to 1979 on occasions from the Eastern Main Canal from below the water surface. from the
main current. Care was taken to collect the samples from the same mass of water (UHERKOVICH
1968 b). Therefore, by taking into accout the actual flow rate of watcr, the water of the canal at
Balmazijvaros was sampled 2- -7 days later relative to the samplings at Tiszalok, Tiszavasvari.

The quantitative examination of phytoplankton communitics was made by Utermdh!'s
method (UTERMOHL 1958). The characteristic phytoplankton communities were separated from
one another on the basis of the constancies of species. Constancies were interpreted according
to KArrATI and TerrO (1971), as follows: The results of examinations on samples from each
point of sampling in the Eastern Main Canal and collected in the single periods were regarded
as a community survey, and these were compared. The degree of constancy shows in which per-
centage a particular taxon occurred in the samples:

5=81—-100%
4-=61-80%
3—=41-60%
2=21-40%
= 1-20%

D Tiszalok

Tiszovosvor:

Q Hoydunanas

Balmozuporos
Debrecen
O Haydlbszoboszlo
Berettyol fall
. . Q /
KeicKollo
Berettyo

Fig. 1. Sketchy map of Hungary and the Eastern Main Canal.
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Results

The quantitative phytoplankton studies carried out for many years in the dammed
up reach of the Tisza at Tiszalok and in the Eastern Main Canal shoved that under
suitable ccological conditions the density of phytoplankton communities could
be as high as several million individuals per liter. If the Tisza was not flooding, the
velocity of water flow in the Eastern Main Canal was little, the suspended mineral
materials settled out, and the water became transparent. With the developing of a
favourable light climate in the water the growth rate of phytoplankton organisms
increased rapidly. Since in the Tisza and in the Eastern Main Canal the water was
amply supplied with plant nutrients, there was no nutrient limitation. Temperature
did not essentially influence the quantitative composition of phytoplankton commu-
nities, and mass vegetations could develop within a few days.

As soon as the ice began to mell, opportunity was offered for the developing
of phytoplankton mass vegetation. In such times Stephanodiscus hantzschii GRUN.
dominated in the phytoplankton. The individual numbers of other species were 1n-
significant. Such a mass vegetation was observed on one occasion in the dammed up
reach of the Tisza at Tiszalok in the first days of February, 1972 (for more details
sce Kiss, K. T. 1975). Similar mass vegetations developed, however, cach year in the
Balmazajviros section of the Eastern Main Canal. To exemplify this, the quantitative
data of the mass vegetation of March 9, 1979 ace presented in Table 1.

In high-water periods during spring and early summer, individual numbers
were small in the phytoplankton of the Tisza and in the Eastern Main Canal (100—
500 thousand ind./lit). From the end of May to the end of October, besides the slow
flow rate of water in flood-devoid periods, and favourable light conditions mass
vegetation of plankton algae occurred more than once in one year (see for details:
Kiss, K. T. 1974 a, b, Kuss, K. T. and SzABO 1975). Examples are presented in Table 1
for the illustration of phytoplankton communities of high individual and species
number.

The phytoplankton mass vegetations of consecutive years showed essential
differences in regard of their quantitative composition (individual numbers ranged
from 1—2 million to 20—21 million in one liter water). Because of that they often
appeared completely different and difficult to compare.

Though the plankton algal communities of mass vegetations exhibited essential
differences quantitatively, they were fairly similar in respect of species composition.
In the comparison of phytoplankton communities the frequency of a species deter-
mined on the basis of its constancy values is thought to be more essential than the
individual number per liter of the particular species,

104 phytoplankton communities were analyzed for constancy. On the basis of
their dominant species, these communities were ranged into four groups. In each
group 27, 27, 15 resp. 35 samples were analyzed (Table 2).

Values for constancy showed that during these studies phytoplankton mass
vegetation in the dammed up section of the Tisza at Tiszaldk and in the Eastern Main
Canal was of the same type in respect of its basic properties. This phytoplankton
community was characterized by the dominance of Stephanodiscus hantzschii GRUN.
(constancy S) und the appearance of some species (with a constancy of 3—S5 each)
of the order Chlorococcales (column 1, Table 2). In the algal group with 3—5 cons-
stancy, there were 5 diatorns and 24 taxa belonging to Chlorococcales. This phyto-
plankton community was regarded as the basic type of the mass vegetation during
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Table 2. Constancies of species of phytoplankton mass vegeration types

S—Ch |S-Ch—NIS-Ch-A
i

Type of mass vegetation

wn

9

AR pRrAULLUNLULN

3

Stephanodiscus harzschit GRUN.

Ankistrodesmus acicularis (A. Br.) KoRrs

A. angustus BERN.

Chlorella vulgaris BEUER

Oocystis borgel SNOW.

Scenedesmus quadricauda CHOD.

Cyclotella Kuetzingiana THWAITES

C. meneghiniana KUvz. |

Nirzschia acicularis W. SMITH ‘

Actinastrum hantzschii LAG.

Ankistrodesmus longissinmms var. acicularis (CHOD.) |
BRUNNT.

Crucigenia terapedia (Kircn) W.oet G. S, WEST

Didymocystis planctonica KORS.

Nephrochlamys subsolitaria (G. S. WEsT) KoRrs.

Scenedesmus acuminatus (LAG.) CHoD. |

S. acutus MEYEN |
Tetrastrum glabrum (RoLL) AHLSTR. et TIFF.

Nitzschia actinastroides (LEMM,) v, GOOR

Ankistrodesmus arcuatus KORS. ;

A. minutissimus KORS. ]
Coelastrum microporum NAEG. :
Crucigenia apiculata (LEMM.) SCHMIDLE

Dictyosphaerium pulchellum Woob

Didymocystis tuberculata KOrs.

Kirchneriella lunaris (KIRCH.) MOB.

Scenedesmus intermedius CHOD.

Schroederia setigera (SCHROED.) LEMM.
Tetrastrum staurogeniacforme (SCHROED.) LEMM.
Treubaria viappendiculara BrrN.

Melosira granudata var. angustissima MULL.

Micractinium pusillum TRES.

Asterionella formosa HaSS.

Aphanizomenon flos-aquae (L.) RALFS

1
Number of analysed samples ‘
|
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Explanation: S—Ch — Stephanodiscus hantzschii GRUN. - - Chlorococcales S—Ch—N —
Stephanodiscus hantzschii GRUN. — Chlorococcales — Nitzschia actinastroides (LEMM.) v. GOOR,
S—Ch—A — Stephanodiscus hantzschii GRUN. — Chlorococcales — Aphanizomenon flos-aguac
(L) RALFS, S — Mass vegetation with the dominance of Srephanodiscus hantzschii GRun. In the
table those species are listed which posses at least a constancy of 3 in some mass vegetation type.

these studies. It was temporarily replaced by one of its subtypes, which were the
following ones:

1. Phytoplankton community of which the presence of Stephanodiscus hant-
zschii GRUN. — Chlorococcales — Nitzschia actinastroides (LEMM.) v. GORR was
characteristic. The main features of this phytoplankton mass vegetation and .those of
the basic type were the same. However, the individual numbers of Nitzschia actina-
stroides (LEMM.) v. GORR were occasionally of the order of a million making up
70—80% of the phytoplankton.

2. A phytoplankton community of which the constant presence of Stephano-
discus hantzschii GRUN. — Chlorococcales — Aphanizomenon flos-aquae (L.) RALFS
was characteristic. In the basic type of the mass vegetation the constancy of Aphanizo-
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menon flos-aquae (L.) RALFS was 1., its individual number being of the order of
thousand, ten thousand per liter. In certain times, particularly in kite summer, con-
stancy values increased to 5, individual numbers even attaining the order of 100 000,
moreover the number of trichomes increased to 1.000,000 lit=t. It became a domi-
nant member of the phytoplankton.

3. A phytoplankton community characterizable by the constant presence of Step-
hanodiscus hantzschii GRUN. The mass vegetation in late winter and early spring was
very similar to the aforementioned basic type in that the constancy of Stephanodiscus
hantzschii GRUN was 5. Its individual number was of the order of a million. It was
dominant member of the phytoplankton. Beside it with lower constancy values and
smaller individual numbers several taxa characteristic of the basic type also occurred.

The transition between the basic type and the three subtypes each was conti-
nuous. Species frequently appearing in the samples often occurred in great numbers
and became perhaps dominant. Constancics were however even then similar to
those of the basic type. Phytoplankton communities occurring in the dammed up
section of the Tisza at Tiszalok and in the Eastern Main Canal in great individual
numbers are not regarded as associations, or the varicties of their aspect. Further
studies are necessary to decide whether the concepts association, aspect can be also
used in the case of the phytoplankton communities of rivers. The characteristic phy-
toplankton mass vegetations which develop, occur and float away in the above streams,
and which are made up of euplanktonic algae are considered to be and are named
plankton algal communities of similar constancy.
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Jellegzetes fitoplankton egyiittesek a Tiszdn és
a Keleti Fécsatornan

Kiss K. T.

Magyvar Dunakutato Allomds. God, Magyarorszig
Kivonat

A Tisza tszaloki visszaduzzaszlott mederszakasza ¢s a Keleti Fécesatorna planktonalga
vizsgalata soran szembetind, hogy az egymast kovetd években s egy ¢ven belil is a fitoplankton
mennyiségl viszonyai jelentdsen kiilénboznek egymastél. Gyakran néhdny héten belll is, szinie
merdben cltérd planktonalga egyiittesek jelennek meg a vizben. Felvetddik a kérdés, hogy vannak-
sajat jellegzetes, idGszakonként hasonld dsszetételd fitoplankton egyittesei a fenti folyovizeknek
vagy n ~ nesenek™

Az elemzéscket kovetden megallapithatd volt, hogy 1968- -79 kozott a Tisza tiszaloki,
visszaduzzasztott mederszakaszanak és a Kelet Fécsatornanak fitoplankton egyiittesei, a tdmeg
Stephanodiscus hantzsehii Grun. konstans és dominans, valamint a Chlorococcales rend cgyes
fajainak konstans jelentére jellemz3. Ennck a tomegvegetacio alaptipusnak bizonyos altipusai is
megfieyelhetdk.

Karakteristi¢ne fitoplanktonske zajednice Tise i
Isto¢nog glavnog kanala

Kiss K. T.
Stanica za istrazivanje Dunava Madjarske, Géd. Hungaria
Abstrakt

Pri istrazivaniime planktonskih algi u akumulaciji reke Tise i Istoénog glavnog kanala kod
Tiszalok-a. uogljivo je da sc kvantitativni odnosi fitoplanktona, kako iz godine u godinu, tako
i u toku jedne eodinc znatno razlikuju. Cesto i u toku nekoliko nedelja dolazi do pojave veoma
razlicitih fitoplanktinskih zajednica. Postavija s¢ pitanje, postaje i svojstvene i specifiéne, | po
sastavu sezonskj sli¢ne fitoplanktonske zajednice u navedenim teku®im vodama., ili ne™

Na osnovu izvr§senih analiza utvrdjeno je da u periodu 1968—1979. godinc fitoplanktonske
zajednice u naznacenom regionu Tise i Istocnog glavnog kanala. u toku njihove masovne pojave,
spadaju u isti osnovni tip. Ovo karakteriSe konstantno 1 dominantno prisustvo Stephanodiscus
hantzschii Grun., a takodje i konstantno prisustvo odredjenih vrsta iz reda Chlorococcales,
Takodje su uocenc unutar osnovnoyg tipa masovne fitoplanktonske vegetacije i postokanje odred-
jenih podtipova.

XAPAKTEPHBIE OUTOIIVIAHKTOHHBIE I'PYIINTBI HA TUCCE
M HA BOCTOYHOM TJIABHOM KAHAJUIE

K. T. KMLI

Benrepcexas jayvaadckas ousttHan ¢ranuus [én, Benrpus

B X0A¢ MCCACN0BAHMA THIANKTONHBIX BOJIOPOCICH B 3anpyxEunoM yuactike pycia Tucenl y
Tuccaiéka 1 Bocroynoro riasHoro kanaaa obpamaer Ha cedst BHuManue 10T GakT, HTO KOAWYECT-
BCHHBIC OTHOWICHUS DUTOMTANKTONA JHAYHTENBHO OTAUYAIOTCS JAPYr OT APYra ¢ TOJALKO M7 [
B roj, HO U B TEYEHUE OHOIO roaa. HacTo /jla)e B TRYEHIC HCCKOULKHX HEACHL B BOAC 1ABMIO Y-
10TCA NOUTH COBCPILICHHO PABIAYHLIC UPYIIIBLL TTIAHKTOHIBIX BO,Z(O])OC}TCii. BON(HKHCT ROIMPOL!
CYLUECTBYIOT JIM XAPAKTEPHBIC, CBOMCTRCHHBIC YKAZRITHLIM BBINE TCKYYUM BOSAM TICPHOHYECKH
CXOANbIE TPYIITLL QUTOSITAHKTOHA ?

AHaSM3LL NOATREP, TS, YTO TPYIILI HMIOJLIAYKTONRA B 3A0PYHKEHIIONM yyacTke pycha [uccnt
1 BOoCcTo4Itoro CnaBsHoro Kauala B nepuol Mexny 1968—1979 roganMu XapakTepu3HpyIoOTess MACCo-
BbIM M KOHCTANTHBIM JOMMHAUTHLL B naadusem Stephan odiscus hantzschii Grun. a Taxke
KOHCTAHTHBIM HATHIHEM HEKOTOPBLIX nopox oTpsita Chlorococcales. Kpome 1oro mabmonatorcs
HEKOTOPBIC 1IOATHILL 37O OCHOBHOM MACCORO BCreTalum.
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Table 1. Quantitative relations of phytoplankton in periods of characteristic mass vegetation

hhhhhhnn

Place of sampling ‘ ( }_ _i_' 2 ( 3 L_] " 2 37_ 2
: ’ ' 1972 1972 1975 1979
Trie: Of sampling ‘ 76 | 7.6 {96|216|216{236 10.910.9 | 12.9| 9.3

Achnantes minutissima KUtz . { . 1 25
Asterionella formosa Hass. : | 23 5 25
Cyclotella kuetzingiana THWAITES 650 610, 360 25 20 30 50 20
C. meneghiniana KUT1z. 800 810 550 10 15 25 95 ‘ ] lO 25 320
Melosira distans (EHRBG.) KUTZ. 45 50 10 10 | 10 5
M. granulata var. angustissima MUOLL. 12 l 25 20
Nitzschia acicularis W. SMITH 900 550 325 50 40 225 50 50
N. actinastroides (LEMN.) v. GOOR 25 25 75 | 1225 | 1200 { 1200 ‘
Stephanodiscus hantzschii GRUN. 16,200 (13,830 3080 | 330 180 | 395 480 | 9.055
Surirella ovata KUtz 25
Synedra acus KUTZ. 75 12 |
S. ulna (NitzscH.) EHRBG. 12 12 15
Pennates spp. 100 120 15 63 38 13 95 73
Bacillariophyceae: 18,620 (15,975 | 4595 | 1655 | 1530 | 1925 | 1350 @ 2235 715 (10,225
Actinastrum hantzschii LaG. 73 75} 325 | IS 50 10
Ankistrodesmus acicularis (A. Br.) Kors. 100 125 75 12 10
A. angustus BERN, 600 500 | 1025 288 238 | 400 | 10 50 20 0
A. arcuatus KoRs I
A. longissimus var. acicularis (CHOD.) BRUNNT. 150 150 175 ‘ 5 75
A. minutissimus KORS. 10
Chlorella vulgaris BEDER. 195 220| 200 70 85 125 75
Chodarella quadriseta LEMM. I 25
Coelastrum microporum NAEG. 25 50 100 12 38
C. sphaericum NAEG. 12 13 12 10
Crucigenia tetrapedia (KIRCH.) W. et G. S. WEST ‘ 12 12 175 115 .
Dictyosphaerium pulchellum Woob 175 150 125 13
Didymocystis planctonica KORs. 25 25 25 23 38
D. ruberculata KoRrs. 25 12 38
Kirchneriella lunaris (KIRCH.) MOB. 25 50 50 38 140 300 25 5
K. obesa (W. West) SCHMIDLE 15 15 10 20 40 45
Micractinium pusillum TRES. ‘ 25
Nephrochlamys subsolitaria (G. S. WesT) Kors. 10 10 15 18 22 43
Qocystis borgei SNOW. 50 12 13 12 15
Pediastrum boryanum (TURP.) MENEGH. 40 S0
P. tetras (EHRBG.) RALFS 12
Scenedesmus acuminatus (LAG.) CHOD. 300 300 50 5

. acutus MEYEN 200 50 25

. ecornis (RAaLFs) CHoD. 25 25

. intermedius CHOD. 100 25 12 12

. opoliensis P. RICHT. 13

. quadricauda CHOD. 150 225| 100 | 300 75 75 15

. spinosus CHOD. 25 50 10 45 10 15 15
Scenedesmus spp. : 50 50 15 20 | 50 50 45 50 5
Schroederia setigera (SCHROED.) LEMM. 75
Tetraedron caudatum (CORDA) HANSG. 25 | 12
T. incus (TEIL.) G. M. SMITH 25 . 50 20 13
T. minimum (A. BR.) HANSG. . 50 5 5
T. muticum (A. Br.) HANSG. 25 75 ! 12
Tetrastrum glabrum (RoLL) AHLSTR. et TIFF, 25 50 12 13 50 25 65
T. staurogeniaeforme (SCHROED.) LEMM. 13 13 [ 25 35 5
Treubaria triappendiculata BERN. 50 25 50 12 12 |
Chlorococcales spp. 130| 180 75 21 | 65 100 15 | 10 75
Chlorococcales: 2,500 2,450 2725 950 | 925 | 1350 | 410 505 95 245
Aphanizomenon flos-aguae (L.) RALFS 675 200
Merismopedia glauca (EHRBG.) NAEG. 10 I
Microcystis flos-aquae (WITTR.) KIRCH. 20 25 ‘
Cyanophyta spp. 75 75 38 25
Euglena spp. 10 12 | 12 50 75
Strombomonas flviatilis (LEMM.) DEFL. 5 15 | 40 15
Trachelomonas volvocina EHRBG. 13 | 20
Chroomonas acuta UTERM. | 10 3 25
Cryptomonas erosa EHRBG. | 20 10 75
C. marssonii SKUJA | | 20
C. ovata EHRBG. ‘ [ 55 15 20
Peridium sp. 15 | !
Dinobryon sertularia EHRBG. 25 I | |
Mallomonas sp. ‘ | | \ ‘ 20
Chlamydomonas spp. 150 50| 25 35 15 |25 | [ 330
Sraurastrum paradoxum MEYEN ' ! {15 | ‘

Total number of algae in ind./lit.

21,360 18,570 7405 |
I |

2620 | 2530 | 3340 | 2635 . 3085

845 ‘10 960
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BpeMs HaBPS/I JIK MOXET 4eJIOBEK BOCIpENATCTBOBaTh. Benp mctok YepHoit Tuch
HAXOIUTCA Ha BbicoTe 1680 MeTpoB Han ypOBHPM MOpsA. A HHXKe, HA PACCTOSHHH
265 kM, Bo3ne r. Yona, BbicOTa pekH HaxoauTest Toapko 105 MeTpoB Haa ypoeHeM
mopsi. Takum oOpa3oM, BHe3anmHoe MpeBpalleHHe ObLICTPOBOJHON TOPHOH peKH B
HHU3MEHHYIO € ME/UIEHHBIM TEYEHHEM, COINPOBOKIAETCA OONBLINM ECTECTBEHHBIM
obpa3oBaHieM OTJIOKeHHH. Pycio pekd B pe3yJbTaTé HAHOCOB IMOJAHHMAETCH,
MO3TOMY W 1aMObl 10JI%HbI ObITh BEICHMH. ECIH KOTHYECTBO HAHOCOB Oy/IeT yBeH-
YUBATBCA M JaJjibllU€, TO MOXET HACTYIMHTh Bpems, Koraa AHo THCBI IMOJAHMMETCSH
BbICUlE YPOBHA OeperoB. ITO Tpo3UT TOH OMACHOCTHIO, YTO BO BPEMS CHIILHOIO
HABOJHEHHUA MOTYT ObITb 3aJUThI OOJIbIINE 3eMENbHbIE YYACTKH, KOTOPBIE paHbLIe
HE OTHOCHMJIHCb K 3aJIMBHBIM TE€PPHTOPHSM.

Kak y nac B Coserckom Coro3e, Tak 1 8 BHP Bce Gonbuie w 6ombiue cpeacts
paccTpaunBaetcs Ha 00y3nanne peku THChI — MOOHATHEM B BBICOTY 1aM0, YMEHb-
LIEHWEe CKOPOCTH TeueHus peku ¥ jap. OAHAKO 3TH MEPONPHUATUS HE HNPHBOAAT K
YMEHbLUIEHHIO HAHOCOB B peke. Bojiblioe KOHYecTBO OCAIKOB, TasSHHUS CHEra BIIEKYT
3a coboii Bce Doubiiie u Ooblle OTI0KEHUH B pycne pekd. Yem Golbile BOabl, TEM
Honbuie u HaHOCOB. Eciu ckopocTh TeyeHus THChI 32 CeKyHIy Bo3iye I. XycTa cra-
HOBHT 35 M, To Bo3sie Yona yxe 45 m?, a Boszne Cosinoka (BHP) — 200 m®. D1um
oObsicHsIeTCA TO, YTO BONPEKM pPEryiIsld PEKH, YPOBEHb HABOJHEHHS THCHI 3a
MOCIE/IHIOK MOJIOBHHY CTOJNETHS BO3jae r. Xycra nogdsics Ha 0.8 MeTpoBs, Bo3iie
r. Yoma — I meTp, a Bo3se r. ConHoka naxe Ha 2,5 meTpa.

J1ast 331U Tl OT HABOJHEHHS pekH Tuca uMeroTes pasHbie crocobbl. OauH U3
TJIABHEHIINX — SIBJISETCS TOPMOKEHHME CKOPOCTH TEYEHHA PEKU, YTO MOXET NpH-
BECTH K COKpAlleHUI0 0Opa3oBanusi HAHOCOB. O/HAKO IS 3TOTO HEOOXOAUMO IO-
CTPOMTH HAa OTAEJIbHBLIX YYACTKAX PEKH BOJHbIE NTEPEKPLITHA, YTO MPUBEAET K 0Opa-
30BAHHIO BOJOXPAHHIIHILA.

Pa3znus pexu Tuca 3aHMMaeT GOJIbLIYIO TEPPHTOPHIO, IIPH Y€M NPEUMYILLECTBEH-
HO 9TO BLICOKOYpPOXKaMHbIE CelbCKOX03gHcTBeHHbIE yroaus. [ToaTomMy BakHOM 3a1a-
Yeli CleyeT CYMTATh 3AlMHTY OT HABOJIHEHHWS IUIOLIAEH 3aJMBHBIX TEPPUTOPHIA
peku Tucel. OaHAKO MpeNPHHUMAEMbBIE MepPbl MOIYT ObiTh Oe3yCHelIHbIMU, eciIn
p. Tuca u B nanbHeiiinem OyaeT 3arpsa3HATHCS.

B Haweii obmactu mpeAnpHHATO paa mep, 4ToO u3bexaTh HoNAgaHMA TPO-
MBITITIEHHBIX CTOKOB M3 HACEJIEHHBLIX MYHKTOB B pexy. OJHAKO MOCTPOEHHBIE /10 CHX
nop (GUILTPYIOLINE COOPYKEHHS CMOCOOHBI OYUCTHTL TOJILKO YACTh 3arpSA3HEHHBIX
CTOYHEIX BOJI.

Kpome Toro, 10kaessie BOAbI, KOTOPbLIE HAKOIUISIOTCS B TOPOJICKHX BOJ/IOCTOY-
HBIX KaHaJax, IMOYTH HEBO3MOMKHO OYHCTHTb. A Belb A0XK/[Ib CBOMMH BOJAMH C
JIOPOr CMBIBACT MHOMKECTBO XHMHYECKHX BELIECTB, COJIEH M Macesn.

3arps3HeHHe BOJbI BIAMSIET M HA PA3BHTHE KMBOTHOrO Mupa peku. Tuca, korto-
pas elle HeJaBHO Obisia Tak dorata peiGHBIMY 3aTTacaMy, Y€Tro HEJb3s YTBEPKIATH B
HACTOSILIEE BPEMSI.

B Hacrosiiee Bpemsi cieayer NPHHATb PAJ MEP OTHOCHTENBHO PEryJIsluu
PEKM — 3aLMTHTH € OT HABOJAHEHHIl U coXxpaHuTk B Tuce uncrotii Boasl. Crenyer
TaKke NpeanpuHsaTh 6osiee hdheKTHBHBIC MEPhI OTHOCHTEJILHO YCTPAHEHHS NPH-
YUH [OPOXK/JAMIIMX HABOJHEHHS M YCKOpPeHHOe 00pa3oBaHHE BOJHBIX HAHOCOB.

MHueHne OHONIOTOB YKropoAcKOTo TOCYHHBEPMMTETa €IHHO/YIIHO CBOAATCS
K TOMY, YTO ITOBTOPHbIE HABOAHEHHS PeKH THCHI IPOHUCXOIAT OT MPSAMOTo, OBICTPOTO
MCTEeKaHHA aTMoc(hepHUYecKuX Oca/IkOB ¢ TOPHBIX CKJIIOHOB B peky. BocmpensarcrBo-
BATh KOTOPOMY BO3MOMKHO TOJIbKO Ha FOPHbIX CKJIIOHAX MyTAMM TOPMOKEHHS CTOKA
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XO3AHCTBEHHBIE MEPONPHATHS 3HAYMTEIBLHO IOBIMAOT HA [IPYrHE TEPPUTOPHH.
[TosToMy pabGoTel O peryIHpOBaHHIO M M3YYEHHIO 3Toii pexu Tuca HMEIOT Mexy-
HapOJHOE 3HAYEHHE,

Ykropol, rocyHMBEpCHTET,
18. 05. 1981.

A Tisza felso folyasarol

Fopor S. S., KOMENDAR V. 1., ScSERBANY M. 1. és Duninszkr T. T.

Allami Egyetem Uzsgorod, Szovjetunio
Kivonat

A Szovjet-Karpatok délnyugati lejtGinek termelési szintje a Tisza és mellékfolyoinak me-
dencéjében Gsszpontosul. Az ember azzal, hogy beavatkozott a természet 8si rendjébe kialakult
egyensulydt megbontotta. A zdrt erddségek a népviandorlas koridban a Karpatok gerincérél
kipusztultak. Igy a légkori csapadék visszatartasat s az erozid meggatoldsat nem szolgalhattak.
Hatasdra a teriilet él6viliga mind nagyobb mértékben kdrosodott.

A ritkdbban el6forduld névényfajok koziil még megtalilhatok: Telekia speciosa,
Campanula carpatica, Melittis carpatica, Symphytum cordatum, Astragena silvatica, Campanuia
vajdae, Syringa josikaea, Aconitum paniculatum, Campanula abietina, Centaurea carpatica, stb

Allatfajai kozal: Limnaea stagnalis, Coretus corneus, Raxis pereger, Agabus solieri
Oreadites rivalis, Triturus montandonis, Vipera berus, Dryocopus martinus, Sorex alpinus stb

Sa gornjeg toka reke Tise

Fopor S. S., KoMENDAR V. I., ScseRBANY M. I. i Duninszkr T. T.

Drzavni Univerzitet, Uzgorod, SSR
Abstrakt

Produkcioni nivo jugozapadnih sovjetskih Karpata usmeren je na podrudje korita reke Tise
i njenih pritoka. Usled antropogenog uticaja do§lo je do naruavanja prirodne ravnoteze pod-
ruzja. Povezani sklop Sumskih zajednica na bilu Karpata razbijen je jo¥ u doba seoba naroda.
S toga nisu mogle obezbediti zadrzavanje padavina i spreziti erozione procese. U takvim uslovima
dosli je do sve jaceg osiromaSenja Zivog sveta podrdja.

Od proredjenih biljnih vrsta jo3 su prisutne: Telekia speciosa, Campanula carpa-
tica, Mellitis carpatica, Symphytum cordatum, Astragena silvatica, Campanula vajdae, Syringa
josikaea, Aconitum paniculatum, Campanula abietina, Centaurea carpatica i dr.

Kao retke Zivotinjske vrste javljaju se: Limnaea stagnalis, Coretus corneus Raxis
pereger, Agabus solieri, Oreadites rivalis, Triturus montandonis, Vipera berus, Dryocopus martinus,
Sorex alpinus 1 dr.
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Ergebnisse und Diskusion

Die Analysenwerte der physikalisch-chemischen Eigenschaften des Wassers
werden als Extremwerte (Minimal- und Maximalwerte) in Tabelle 1 aufgezeigt,
sowie auch als Mittelwerte im Hystogramm 1. fiir den Zeitraum 1977—1981.

Der Theissfluss wurde bei Durchflussmengen von 260—2720 m?/sec erforscht.
Die Wassertemperatur bewegte sich in den Grenzen von 0—25 C. Die Verdnderun-
gen der Wassertemperatur wirkten sich auf die Variierung der Anzahl der Oligo-
chaeten aus, was auch von A. Noskova bestatigt wird.

Der Gehalt an Schwebestoffen bewegte sich zwischen 6 und 518 mg/l, im Durch-
schnitt zwischen 77 und 174 mg/l, je nach den meteorologischen Verhiltnissen.
Hohe Werte wurden bei einer Zunahme des Wasserstendenz im Friihlingszeitraum
festgestellt, oder aber beim Auftreten einer Flutwelle im Einzugsgebiet des Flusses.
Dies wirkte sich auf die erhéhte Triibung des Wassers aus, so dass die Durch-
sichtigkeit zwischen 8—35 mm variierte. In diesem Zeitraum konnte man auch
héhere Mengen von Schwimsttoffen verzeichnen, und zeitweise beobachtete man
einen Fettfilm auf einzelnen Oberflichen des Wasserspiegels.

Der Gesammtgehalt an geldsten Salzen war zufriedenstellend, und betrug
314 bis 360 mg/I; auch wurde eine jiahrliche Zunahme von 3,7% beobachtet.

Das Wasser der Theiss kennzeichnen die Ca-Mg-Hydrokarbonate. Von den
Anionen herschten Hydrokarbonate vor (97—240 mg/l), weiters Sulfate (32—
116 mg/l), Chloride (24—148 mg/l) und Nitrate (1.5—14 mg/l). Die Kationen
waren am haufigsten durch Kalcium, Magnesium, Natrium und Kalium vertreten.

Die Werte der Gesammthiirte bewegten sich zwischen 4.6 und 11,2° dH. Die
Analysen der pH-Werte weissen auf ein schwach alkalisches Mitte (7,3—8.2), was
zufriedenstellende Bedingungen fiir das Gedeihen der Oligohaeten ergibt.

Die Werte des gesammten und des gelosten Eisens im Wasser varierten be-
deutenden (von 0,04 bis zu 2.1 mg/l), wohl als Folge der Erosion der Ufer bei er-
héhten Wassersstand.

Der Mittelwert des Jahres fiir das Ammoniumion bewegte sich von 0,32 bis
zu 0,70 mg/l, Extremwerte auch bis zu 3,1 mg/l verzeichnete man im Jahre 1980.
Hohe Werte wurden im Winterzeitraum nachgewissen.

Die Jahres-Mittelwerte des im Wasser gelosten Sauerstoffs, von BSB; und
KMnO,-Verbrauch sind im grossen und ganzen zufriedenstellend. Es konnten
jedoch bedeutende Variierungen im Jahresverlauf verzeichnet werden — so bewegte
sich der geloste Sauerstoff von 4,8—12,8 mg/l, die Sauerstoffsittigung von 35—98%,
der BSB; von 1,7—7,7 mg/l, und der KMnO,-Verbrauch von 3,1-—13,3 mg/l. Durch
Vergleich der Werte fiir den Zeitraum 1976—1978 konnte festgestellt werden, dass
der geloste Sauerstoff und die Sauerstoffsittigung stagnieren, wihrend der BSB;
und der KMnO,-Verbrauch eine zunehmende Tendenz aufweisen. Dies weist auf
eine zunehmende Belastung des Theisswassers durch organische Stoffe hin.

Die nachgewissenen Phenole und Detergentien hatten ebenfalls eine jahrliche
Zunahme von 7,7%.

Die Vorkommen von Olen und Fetten auf der Oberfliche des Wasserspiegels
wurden als édtherischer Extrakt nachgewissen und betrugen 12—33 mg/l, mit einer
durchschnittlichen jéhrlichen Zunahme von 8%. Der Theissfluss zeigt bedeutende
Oszilationen in seiner physikalisch-chemischen Qualitdt. Re bringt es jedoch in
der Regel, zuwege, die vom Oberlauf herriihrende Belastung zu bewiltigen, und
kam somit in die Wasserlidufe mit geringerer Belastung eingereicht werden. Der
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Physikalisch-chemische Eigenschaften des Theisswassers im unteren Flusslauf—Minimal—Maximal und Mittelwerte im Zeitraum

1977—1981.
Untersuchungsjahr
Kennzeichen 1977 1978 1979 1980 1981
min, max. min. max, min. max. min. max. min, max.
1. Lufttemperatur °C —6 30 —4 20 —10 * 28,6 -5 29 -5 34
2. Wassertemperatur °C 1 25 1:1 24 0 249 0 22 0 24
3. Farbe des Wassers °Pt-sk. 8 38 7 37 10 40 8 38 10 40
4. Durchsichtigkeit des W.mm 47 153 30 290 8 320 35 350 18 140
5. pH-Wert T3 8,5 75 8.4 7,3 8.0 753 8,1 7.5 8,2
6. Geloster O, mg/L 6,0 11,5 4.8 11,5 5.6 11,4 4.3 11,5 4.8 12,8
7. Sauerstoffsatigung % 68 96 58 85 57 88 35 85 85 98
8. CSB (KMnO,) mg/L 4.3 6.5 42 14,7 3,1 7.7 4,2 11,2 33 13,3
9. CSB (K,Cr,0,;) 0, mg/L 16 32 12 37 13 47 14 44 22 49
10. BSB; O,/L 2,2 6,1 2.4 7,5 1,4 7.5 2.7 9.2 1,7 7,0
11. Amonium NH,* mg/L 0,16 1,25 0 2,2 0,1 1.8 0,1 3.1 0 0,85
12. Nitrite NO,~ mg/L 0,007 0,15 0,07 0,47 0,09 0,40 0,04 0.6 0 0,32
13. Nitrate NO, " mg/L 3,5 15 4.6 13 4.6 14 2,5 22 0 11
14. Alkalitit mVal 2,0 34 2.2 3,5 1,6 36 2,1 3,7 2.2 4
15. Gesamthirte “dH 7.3 13 8.8 14 7,3 15 6.4 15,4 7.3 14,3
16. Karbonathiirte °dH 5,6 9.5 8,2 9.8 4.6 10,1 5.9 10,3 6.1 11,2
17. Chloride Cl-mg/L 24 78 28 148 23 79 18 75 18 78
18. Sulfate SO,~ “mg/L 32 70 39 94 34 82 30 105 38 116
19. Gesamtabdampfriickstand bei
105 “C mg/L 302 660 310 877 294 915 315 607 214 982
20. Schwebestofle mg/1 6 307 23 518 8 420 6 270 5 488
21. Geloste Fette mg/L 232 406 192 472 190 479 198 392 201 629
22. Phenole mg/L 0 0,015 0 0,01 0 0,017 0 0,040 0 0,012
23. A. A, Detergenten mg/L 0,020 0,15 0,08 0,096 0,003 0,15 0 0,31 0,03 0,22
24. Geloste Eisen Fe?* mg/L 0,11 0,55 0,04 0,56 0,8 0,35 0,25 1,8 0,2 2.1
25. Phosphate P,O, mg/L 0,2 1 0 1 0 2 0 3 0 2
26. Gesamtstickstoff N mg/L 1,1 5.3 1,4 12,2 1,2 8,7 1,1 4,2 1,7 3.1
27. Kalium K* mg/L 3,0 5.6 3,5 6,2 39 11,1 2 9.4 5 10,8
28. Natrium Na mg/L 12 46,3 17,5 435 18,3 61,2 9,5 48.8 18,5 48,1
29. Ole und Fette mg/L 9,8 46,7 5 27 3 38,2 3 10,6 16 169

Durchfluss Qm/sec. 630 2720 646 1950 740 2620 260 2110
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Abb. 1. Physikalisch-chemische Eigenschaften der Theiss (1976—1981) Mittelwerte.

physikalisch-chemischen Eigenschaften des Milieus wirken sich wesentlich auf die
Anwesenheit und Hiufigkeit der einzelnen Oligochaetenarten aus. Im Erforschungs-
zeitraum von 1979—1981 bewegte sich der Anzahl der Oligochaeten von 1887
Individuen je m* bis zu 222 Ind/m?*.

Die qualitative Zusammenstellung der Oligochaeten im uferniihen Bereich des
Theissffusses zeigte das Vorkommen von 11 Oligochaetenarten aus & Gattungen
und 2 Familien — Naididae und Tubificidae:

Nais communis PIGUET (1906)

Dero obtusa UDEKEM (1855)

Potamothrix hammoniensis MICHAELSEN (1901)
Tubifex tubifex MULLER (1774)

llyodrilus perrieri EISEN (1879)

Limnodrilus hoffmeisteri CLAPAREDE (1862)
L. claparedeanus RATZEL (1868)

L. udekemianus CLAPAREDE (1862)

L. helveticus PIGUET (1913)

Branchyura sowerbyi BEDDARD (1892)
Peloscolex velutinus GRUBE, UDE (1929)

Die Anzahl der Oligochatenarten nahm mit den Jahren nicht ab, was fiir eine
ziemliche Stabilitit dieses Wasserlaufs hinweist. Dies bestitigen die Saprobitit,
Erforschungen die sich stets im Rahmen des -mesosaproben Stufen bewegte (Puin,
STANOJERIC 1979).

Schlussforgerungen

Gemiss den Erforschungen im Zeitraum vonl977—1981, weist der Theissfluss
bedeutende Oszillationen der physikalisch-chemischen qualitit des Wassers auf.
Der Fluss bringt es zuwege die vom Oberlauf herriihrende Belastung zu bewiltigen,
und kann somit zu den Wasserliufen mit einem niedrigeren Belastungsgrad zu-

gezihlt werden.

62



£9

‘[MIIXOIHIO IMHAR( €BLID0D H 19008
suLoMdarNedeX XHNOORHWHX-OMIORHEH() WHHELMIOH gsoleldriead doego He]7 ‘xeeadeed XMMGIOND
-9H BH BOOH] 'd 109 BE1d0hEM BHHELMLOH 19HAT280dI HIrIGQ "1°0 [RG] OU //6] 2 droudan g

AWOIEd

e HEOH ‘BLALAIANB( OJONIHMITHIAN BHHAIHedXOOHBdIE LALHIOH]]
e HEOH "1 ‘BI19IANE( OJONIOhHIBWALBW-OHHIHLIALO] LALHLOHH HHXDOhHIOIOHY

RHEJ0HEBL)) BUHN H hHNAX]] BURH

VOOUL 'd O VHAV®
U MINLOUJALAVAVX AUADThUINUX-ONDThUEUD

“Y1I91IDWST 19[212]19ZSSO  BUNEBJ BIORY
-2081]() z® JUIWE[RA ‘JIEFpsuople[n) 1enUdY-IBYIZY ZIA BZSI], © UBQIBZOZ|OP VY "YBJZOAUBW[NUER]
193950UIWUZIA BZSI] B [BNB[RSSZIAKUIA[IZS-ZSSOY UBQYRZSOPI OZOY [861—LL6] YOQZIzS ¥

JRUOATY

PeS 180N ‘19Z91u] 1A8N395z5937 ‘Iuy IAUBLWIOPNISOAIQ)
‘Pes 140N 19z21u] [RI1S0[01g M LL

VI DIASIONVLS 89 VAVN 21¥0rq

eleuney €19eY0311() 52 1029AU9) 1BIWPY-1BNIZY BZSL], V

8E1—IE1 ‘#/ ‘(padozg) BIOSIL

— "SJNE[SSIAY [, UdIdIUN Sap uafunyonsiau) aYdISIBO[OIqOIPAH (6L61) "IN "DIAIIONVLS A ‘NIfNJ
T9T—9ST ‘LT ‘0AISPEO 20¥sAITO[0IqOIPIZ 20uzZnf0sIsA IpnIL

— "BISO[IUBIYOPOA 0F0Ysaasiqiny eBsad oFouenuad 10YyoF1[o auney ¥ (7L6]) 'V 'V VAONSON
‘Fmnquipy ‘09g—1 ~dd

‘PAOH-I0AIIQ ‘PIOAM 2Y) JO BI12BY20SI1() dnenby (([L61) "W "D ‘NOSNIINV[ () "Y “LSHNHMNINE

eI

"Jyor1ds SJNE[IasSEAN SISAIP 1BN[IGRIS YDI[WDIIZ JUId INJ SEM “UIYE[ UIP
JIW UISUNIANIBA 2UIY 21510Z USLIBUDJIBYIOFI[() UII[[2ISATISI 1ap [YeZUY 2I(]
PBPOIqR ], pun ABPIPIEN IoP UDI[IUE] 7 PUN UIFUN}IBO) § SNE UILIL
-U212RYD03I[() [ UOA UIWWONIOA SEP 1319Z UIBYDIOTI[ 1op IsA[euy danelenb
A1 FW/pUgZT NZ Ssiq W/PUL L°gY] UOA MIILIA [YEZUBUINPIAIPUL (]
"SISSNYSSIAY [, Sap [Ora1ag USYBUIIJN WI UIBUIIIBYD
-03I[() UAU[AZUID JOP USWIWOYIOA SEP PUn YIWBUA(] IFISSEWUI[YRZ 1P UISSOPUIAAQ
SIOSSEAN S2p Sunziesuawiwresny aydsiwayd-yosieyisAiyd 1op uadunsuipag (]
"121SB[9q JJUNNISF JAYISIUBFIO pun
Iayodsi[RIaUI OIS YOIND IASSEMSSISY ], SBP PIlM IISSEMUDOH 12Ul PUAIYBAA
I1SIaMuUIy aJois
SIYOSIUBTIO UOINP SIISSBMSSIAY], SIp Funise[ag IPUSWIYIUNZ ISIIMUIJNIS U Jne
SBM ‘QUIYBUNZ UJIIYOIBMIDS I2UId ZUIPUI] JUId UdNRY “gSg 1ap pun yoneiqiop
YOUNY 12 “I[[21S231S3] ZUEB[IQJJOISIANES QPUI[[AISUIPALIJIZ dUla IpInm ST



¢9

(L7617 MHAVH) BuESING pue e(1qIg J0J PIl0 ST 11 BNSUIUd] UBN[RY 2Y) JO BIOY 2Y}
duowry *(g96[ 00S) aneg ay1 01 dn Kem 2y} [[B M0IT 0] PUNOJ U3Q SBY J1 JI0U Y] U]
‘emsuruad ag) Jo uoIfar UIdYINOS AY] Ul PuUNoOj JOU SI pUB suR[eg Y] Ul 2IBI SI 1]
"JUAWA[A BIOY URISB-0INT 9] 0] sTU0[dq STUO[dq "ATTIA UI XIVHD) pjtutnd pjotq

apaodnjorg o

eleq
[eorydeifoadolfyd pue o1wouoxe ]

‘(191§ 1 BUIPOAlO A 0] ‘UOITAI JAATY BZSI] A1) JO uoiiod uIdynos ay) 0 mau
a1e A2y} 20Uls Papiooal OS[E I SWOUOXe) samadserjur 11ay) jo om] -sowads urau
-RIINPIN-qns Jo dnoid ay) woy "HOSNV L (“) PLi0oull puupyjp pue Juswald evIoy
UBTUOUURJ-0NUO] Y} 01 STUO[2q YOIYM “DOV[ UL A TNAN L2dSD SHipEn.118F UONNQINSIP JO
BAI® MOLIRU 210W © gum sjue[d om) jo "HOSY (V1) wmpiidpo wnipodouay) ‘uigiio
updLIIWY YuoN Jo A[qeqord ‘ojfydosswayda 2A1IUIAPE UB JO {ATUA UL "XIVHD)
pjiind pjorq saads ueisy — oang a2y} jo u2AId 2q [[Im uondrosap pajivjep arow
e 1aded siyy uy -syuepd aier Jo roquinu © 10j SunsaIqul ST uUoidal Sy} eyl 2)edIpur
0131 I9ATY BZSIT 2y} jo uoniod uwiayinos ayl Jo BIOP Y} JO SAIPNIS JUDY

uondNpoIuf

‘01e[d
[911L 2y} UO punoj s "daod ('SSn0 u1 0ANIL) Mupuiya] “j "ad0g piopfiand "1eA WOUOXE) §I auqim
‘SPUB[-pUEBS BONOGNS 2] U0 PUB BSEIEPERIA ‘BINIOQNS ‘BOIPIY 18U UOIFII IATY BZSI 21 JO uon
-10d uIaYINOS Y1 Ul Papi0odal Juejd UBAUBLINIPIWN-qNS B SI "HOSOV [, (“7]) DLeI2UI1 buunyp
el1ga[ay Jeau QoS pdiry “f WOUOXE] S} PUB SPUB[-PUBS BIIOQNSG 1) U0 SMOIS
‘paipnis uoIFal ay) Ul ‘yorym sa10ads urBluOUUR-ONUOJ B SI OOV [ Ul "ATINA\ 42dSD SHIDSDAISE
"ezifuey jo
AuIA 2yl ur Ajuo uorfal IdAY eZSLL ayl jo uonlod ursyginos oyl ul papiodal ajAydorawaydo
JANUAAPE UR ‘UIFIIO UBDLIDWY YlION Jo Ajqeqold s1 "HOSY (") wimippdpy wnipodouay?)
"uoIFar parpnis oy} ul arel jueld uBISY-0INg B SI "ATIAN ¥ XIVHD) ppiwnd vjolq
"UO0IFaI I9ATY ®BZSIT 2y} JO uontod ulayinos ayl Jo BIOY 2} Ul SWOUOXE] saadserjur mau
om) pue saads aiel Inojy Jo Laains oydeafoaioldyd pue osnwouoxe) e syuasard taded ayp

JPRNSqQY

(0861 01 1BNIQI] PIATIIY)
BIAR[SOSN & ‘PEBS IAON
ASo[org JO 21n)IIsU] ‘SADUIIDG [BINBWAYIBIA PUB [BINJEN 3Y] JO AJnoeq

qvang vidp pue vzog 'd ‘QIA0avigQ VINVIEN

NOIDHY YAAIM VZSIL HHL 40
NOILYOd NYHHLNOS dHL 40 SHINLVIA VIOTd dINOS

(£861) 89—+9 dd “IIIAX 'TOA (pa8azg) eIdsiL



the flora of Srbija records it only for the eastern region—near Brestovacka banja
(Jostrovi¢ 1972). In the Backa region, it has been found to grow near Futog (PRODAN
1916), while for the Tisza River region it was cited near Stari BecCej, from where it
has since disappeared (KovAcs 1929). In recent years we have discovered it in the
southern portion of the Tisza River region near Djala, on marshy meadows.

F. Chenopodiaceae

Chenopodium capitatum (L.) AscH. belongs to the southern Euro-Asian group
of plants, but also grows both in Siberia and in North America, from where it pro-
bably originated. It is rarely cultivated as a decorative or vegetable species. It is
adventive and ephemerophyte in character (So0 1970). It was introduced to Europe
(TuTiN et al. 1964), but also appears subspontaneously (HAYEK 1927, JosiFovic 1972).
For the Backa region it is cited as cultivated (PRODAN 1916), and for Srbija as cul-
tivated and appearing subspontaneously, here and there (JosiFovic 1972). The first
determined site of this species in Vojvodina, on which it grows subspontaneously,
is in the southern portion of the Tisza River region, near Kanjiza, on rural locations,
beside railroad tracks.

F. Fabaceae

Astragalus asper WULF. in JACQ. is a species which belongs to the Pontic- Pan-
nonian flora element and is widespread all the way up to Austria (So0 1966). In
Europe it grows in the eastern and central regions, and in the south, up to North
Bulgaria (TutiN et al. 1968). In the south-eastern portion of Central Europe it is
present in the Pannonian and Erdian depressions (JAVORKA 1925). According to the
recorded flora of Srbija it grows only in Vojvodina on the meadows and woodlands
of the Fruska gora hills and on the Deliblato sand-lands (JosiFovi¢ 1972). In the
Backa region, it has been recorded near Kovilj (ZorkOCzY 1896) and on the Subotica
sand-lands (STURC 1973). In the region of Kelebija, the form Karpatii has been dis-
coverned as new to the flora of Vojvodina and Srbija (Josirovi¢ 1972, 1977).

F. Boraginaceae

Alkanna tinctoria (L.) TAauscH. belongs to the group of sub-Mediterranean
plants (So6 1968). It is widespread in the sandy regions of Southern Europe, and in
the north all the way up to South-Eastern Czechoslovakia (TuTIN et al. 1972). In
the Pannonian region it has been found to grow with certainty only betweem the
Danube and Tisza rivers (JAVORKA 1925). In Srbija it is cited as growing only near
Stara Pazova (Josirovi¢ 1974, 1977). In the Backa region it has been recorded near
Ridjica, Subotica and Madarasa (PRODAN 1916) and on the Subotica sand-lands
(STURC 1973). In recent years, we have found a type form also on the Deliblato sand-
lands, and an infraspecies taxonom var. parviflora BOrB. f. LEHMANNI (TINEO in
Guss) Popp. on the Titel Hills. This data is new to the flora of the southern portion
of the Tisza River region, to Vojvodina and Srbija.

Discussion

On the basis of chorographic data on the distribution of the four above-described
species, it can be perceived that these are rare and significant plants to the flora of the
southern portion of the Tisza River region. Viola pumila CHAIX in WILLD. is of wider
distribution and belongs to the Euro-Asian flora element (So6 1968). In the flora of
Srbija it has been cited only for Brestovacka banja (Josirovi¢ 1972, 1977). Formerly
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represents new data for the flora of Vojvodina and the southern portion of the Tisza
River region.

Alkanna tinctoria (L.) TAUSCH. is a sub-Mediterranean plant. It is present in the
southern portion of the Tisza Riverregion in the vicinity of Ridjica, Subotica, Mada-
rasa and on the Subotica sand-lands. New data for the flora of Vojvodina and the
southern portion of the Tisza River regionis the discovery of an infraspecies taxonom
var. parviflora BorB. f. LEHMANNI (TINEO in Guss.) Popp. on the Titel Plato.

From the phytogeographical standpoint, the plants Astragalus asper WULF. in
Jacq., which belongs to the Pontic-Pannonian flora element, and Alkanna tinctoria
(L.) TauscH., which is a sub-Mediterranean species, are important as remains of the
flora which differentiated itself in the Pannonian depression in warmer geological ages.
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A déli Tisza szakasz néhany florisztikai jellemzdje

MEeLANIA OBRADOVIC, BOZsa P. és VEra Bubpak

Tudomanyegyetemi Biologiai Tanszék, Novi Sad, Jugoszlavia
Kivonat

Ebben a dolgozatban elemeztiik a déli Tisza-szakasz florajanak négy fajat és két Gj fajalatti
taxont. — Viola pumila Cuarx in WILLD. a Tisza déli szakaszanak ritka ndvénye. Obecse kor-
nyékérdl eltlint. Ujabban az Eszak-Bandtban Gyala krnyékén taldltuk nedves réteken. — Cheno-
podium capitatum (L.) AscH. A kutatott teriileten csak ruderdlis tarsuldasokban volt megtaldlhato
Kanizsa kornyékén, mint subspontan névény. — Astragalus asper WULF. in JAcQ. A Tisza men-
tén Szabadka homokvidékén fordul elé. A f. Kdrpdtii So6, mint a vajdasigi flora 0j taxon-
ja Kelebianal lelheté fel. — Alkanna tinctoria (L.) TauscH elterjedése Eszak-Bacskaban:
Regoce, Szabadka, valamint a szabadkai homokvidék. A var. parviflora Bors. f. lehmanni (TINEO
in Guss.) Popp. a titeli fennsikon valo eléforduldsa 1y adat a Vajdasag flordjara.
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TAXONOMIC AND ECOLOGICAL COMMENTS RELATING
MACRO- AND MICRO-ELEMENT CONCENTRATIONS
IN PLANT SPECIES OF INUNDATION AREA

Gy. TOLGYESI and A. KozMma

University of Veterinary Sciences, Budapest
(Received June 20, 1981)

Summary

13 elements in 45 samples of 41 plant species grown on the middle reach of Tisza at Abad-
szalok were analysed. Tt were observed some taxonomic correlations and some accumulating
species were recognized. Tt was established that the vegetation contains no toxic concentrations
of the investigated elements although the zinc contents is a mutltiple of the average of the Hup-
garian flora. Consequently the hay from the inundation areas is very suitable to complete ticld
grown fodder plants with low zinc contents.

During the chemical analysis performed by authors and coworkers always
succeded to obtain some general rules. Such evaluations were published about the
vegetations along the rivers Zala (ToLGYES) and KARPATT 1977), Danube (Kozma
and TOLGYESE 1979), and Tisza (KozMmA and TOLGYES! 1979). Here report will be
given about an inundation area of the Tisza (at Abadszaldk) the vegetation of which
was already surveyed on the XI'™ Conference about Tisza-Rescarch (Kozma and
ToOLGYEST 1980). 45 samples including 41 species were investigated with methods
described in earlier publications. In the first line ion-selectivity of plants living in the
same biotop will be described in connection with concrete examples. For the prac-
tice mineral contents of the hydrophilous and hygrophilous vegetation along this
reach of the Tisza will be explained and compared to other meadows of inundation
area in Hungary. These data can be utilized in plant cultivation, feeding and envi-
ronment conservation.

Taxonomic correlations

Data of chemical composition in Table 1. relate in the case of herbaceous plants
to the whole overground part while in the case of lignous plants to a 35cm long
leafy twig.

It can be established that family Gramineae is characterized by low Ca, Mg,
Cu and B contents. Latter character can generally be observed on dry habitats as
well (TO6LGYESI and Kozma 1974). The same characters separate the so called acidic
grasses (Cyperaceae, Juncaceae, Typhaceae) from the dicotyledons. Their high man-
ganese contents separates them at all events. Average concentration of all the species
is 88.3 mg per kg while Curex vesicaria contains 725 ppm magnancse. Great diffe-
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rences in manganese uptake between the species is characterized by a variance coeffi-
cient of 167 per cent. Manganese is very suitable for taxonomic separation; on the
investigated area which was less than one hundred squiare metres its concentration
varied between 13 and 725 ppm. If also hair-weeds and other aquatic plants had
been investigated, the highest manganese contents would attain 40 000 ppm. While
variance coefficient of the macro-elements potassium and magnesium js relatively
low (28 per cent), that of sodium which on the basis of its general occurrence may be
considered as a meso-clement is high (78 per cent). It is interesting that some species
with high manganese concentration contain high sodium concentration as well.
This correlation is significant; according to data of Table 2. it can be characterized
by a correlation coefficient of 0.59. For these species during evolution a good sodium
and manganese supply was assured by salt accumulation and reductive environment
in the wet soil.

Variance of sulfur concentration (average 3.55 g per kg) is 53 per cent. In gene-
ral, species rich in sulfur are rich in calcium, phosphorous, boron. and copper as well
which is shown by significant correlation coefficients. Xanthivm italicum and Sium
lutifolium proved to be sulfur-accumulants in earlier investigations too, while Rorippa
austriaca as a member of the family Cruciferac has a higher sulfur contents than the
average value as it was expected.

Between extreme values of jron and aluminium the differences are thirteenfold
and variance 18 also high: 59 per cent and 71 per cent respectively. Taxonomix sepa-
ration 1s not expressed, only lower iron contents of the monocotyledons might be
mentioned.

Molibdenum contents in Fabaceae is 1.10 ppm in average. definitly higher than
that of the whole collections: 0.64 ppm in average. The difference is more expressed
when compared with the average value 0.35 observed in the 21 samples of dicotyled-
ons (Fubaceac excepted).

Higher copper concentrations were consistently observed in the species of
Compositae and Labiatac. It must be mentioned the high (20.6 ppm) copper con-
tents of Alisma plantago-aquatica, a vulue rarely observed among monocotyledons.
This 1s the consequence of the biochemical habitus and not a result of a contamina-
tion. The average copper contents (9.9 4.1 ppm) corresponds to the average value
observed in Hungary.

One of us earlier reported the prominent zinc accumulation in the Salicaceac:
the same was observed here in Populus and Salix. Species of the genera Lycopus
and Lythrum occurring on the jnundation area were registered a4s new zinc accumu-
tating plants. Revising carlier collections these species proved to be leading mn this
respect inside other associations. Uptake of zine can be connected with the uptake
of three other elements (Ca, Mg, Fe) only while copper kalcium, boron, and phos-
phorous uptake showed parallel changes with cight-eight other clements.

Ecological notes

Zinc contents observed on the inundation arca of Abadszalok is significantly
higher than the average value (36.9 ppm) of the 54 families of the Hungarian flora
(TOLGYESI, In preparation): in the 43 samples in average 75.8 ppm zinc was found.
Is this characteristic on the Middle-Tisza? To answer the question the Compositae
species were examined. In the recent collection the Compositae show an average
value of 83 ppm; earlier in the same family in Tokaj 73 ppm. in Tiszasiily 108 ppm.
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in Tiszafiired 65 ppm, and in Nagykorii 94 ppm average vajues were observed. It can
not be stated that there exists an “anomaly™; iIf 1t exists, it concerns a longer reach.
On the Upper-Tisza in Hungary TOLGYES! found in 14---16 June 1978 in Tivadar
36 ppm. in Gergelyiugornya 43 ppm, in Vdsidrosnamény 53 ppm, and in Tiszaszalka
85 ppm average zinc contents. This is lower than the values observed on the middle
reach of the river. It should be sampled a greater area within a short time to discover
possible industrial contamination. Such a surveying should be extended, however,
to the affluents as well. Due to shortage in capacitity in collecting and analysing it
would be necessary to restrict to some indicator plants. E.g. between copper contents
in 21 samples of Alisma plantago-aquatica and copper contents of soil extracted
according to Weterhoft u significant correlation was found (n=21, r=0.44). It could
be attempted to use the zinc-accumulating capacity of the Lycopus and Lythrum
species as well.

It can be established that on the area investigated plant nutrients occur in abun-
dance. Mineral nutrients concentration in herbaceous plants is equal to that whiches
may be considered as ideal. Abundant water supply and availability of nutrients is
only onc cause of this phenomenon: among others low calcium contents make pos-
sible uptake of manganese, zinc (and partly boron as well) with a higher efficiency.
On the other hand the low organic matter accumulation (as contrasted to meadow
soils) collects only moderate or sufficient quantity of molibdenum. Thus no excess
of molibdenum or too small Cu per Mo ration injurious for phytophagous mammals
oceur.

From the stand-point of podder-chain very favourable composition is accom-
panied by high dry-matter production. All species are represented by big, virulent
individuals. This is a rare and lucky coincidence of qualitative and quantitative
indexes. While on alkaline soils high mineral contents of the vegetation is combined
with low production, the field grown fodder plants shows a low (only in this ecosys-
tem observable) contents of meso- and micro-elements. Favourable development of
wild mammals in the forests of inundation area supports authors™ observations.
According to authors’ supposition mineral constituents taken up by the grasses of
the inundation area is only a fragment of the quantity which reaches the biotop by
overground and underground water currents. Gathering hay of these biotops one part
of the nutrients leaked from agricultural soils might be recuperated. The hay from
the inundation areas is indispensable in feeding cattle. Corn silage contains only half
while the vegetation of Abadszaldk the double of the standard zinc concentration
(40 ppm). Steady use (climination) of the vegetation produce not only fodder rich
in nutrients but at the same time “detoxify” the biotop. Thus heavy metals (useful
in small quantities) can not accumulate cxcessively and can not disturb the balance
of the ecosystem.
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Taxonomiai és okologiai észrevételek artéri novényfajok
makro- és mikroelem koncentracidjival kapcsolatban

Torayest Gy. és Kozma A.

Allatorvostudominyi Egyetem. Budapest, Magyarorszdg
Kivonat

A Tisza kdzéps6 szakaszan, Abdadszalok mellett az artéren gyijtott 41 novényfaj 435 mintajat
elemezték 13 elemre. Megallapitottak néhany taxonomiai Ssszefliggést. Ielhivjdk a figyelmet
néhdny akkumulald fajra. Megdllapitottak, hogy a ndvényzet a vizsgalt elemekbdl nem tartal-
maz toxikus mennyiségeket, bar a cinktartalom tobbszinrdse a magyar flora atlaganak. Ezen
tulajdonsaga alapjan a hullamtéri széna igen alkalmas a kis cinktartalmu szantofsldi takarmany-
nivényck kiegészitésére.

Taksonomska i ekolo¢ka zapazanja koncentracije
makro- i mikroelemenata na biljkama plavnih stani ta

Toragyest Gy. 1 Kozma A,

Veterinarski fakultet, Budapest, Hungaria
Abstrakt

Analiza na prisustvo 13 hemijskih clemenata izviSena je sa 45 uzoraka 41 biljne vrste sa
plavnog podrudja srednjeg toka reke Tise, pored naselja Abadszaldk. Utvrdjena je izvesna takso-
nomska uslovljenost. Ukazano je na nekoliko akumulativnih vrsta. Autori su nadalje utvrdili
da od analiziranih elemenata vegetacija ne sadri toksitnu koli¢inu, mada sadrzaj Zn je videstruko
iznad proseka v flori Madjarske. Na osnovu ovakvih svojstava seno sa plavnih podrucja se
javlja kao znacajna primesa krmnom bilju sa obradivih povrdina sa malom koli¢inimy Zn.
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TAKCOHUMHUYECKHE U 3KOJOI'MYECKHUE 3AMEYAHVS
OTHOCUTEJBHO KOHUEHTPAIIMU MAKPO- U
MHWKPODJIEMEHTOB B PACTEHUAX PA3BUBAIOWMECSH
HA PA3JIMYHLBIX TEPPUTOPUAX PEKH

JI. Téapaewn u A. Koima

BerepunapHbiii yHusepeuTeT, Byatieint
Pestome

Ha pa3:imMaspIx 1epparopusX cpeatero tedcHun p. Tucnt 80au3n 06ajwa o 8L110 codpano
41 Byl pacTeHni B 45 9KCUKDTAX, B KOTOPBIX PA3YIHAIH If SAIHINPOBATA 110 coePX)ayuu 13 ose-
MEHTOB. ME¥J1y KOTOPAIMI 00HAPYKHIM TAKCOHOMHYECKHE BIAUMOCRA3IN, U MONUCPKHYIH HCKOTO-
pb[('.‘ AKKYMUIATUBHBIC BHALI.

BLLI0 ONpeneneHo, UTo pacIcHY S M3 AHANMIKPOBABHLIX YICMCHTOB HE COICPKAT TOKCHUECKHE
BELICCTRA, HECMOIPS HA TO, YTO COACPRAHAL LIHHKA B HHX rOpa3ao 6oblue cpeHero coaepkanus
LBIHKA BEHTEPCKOI Briopul. Ha OCHOBARWHK 3TOCO CBOHCTBA PACTCHHI, CEHO 3AAUBULIX NYIOB MOXET
MOCILYXXHUTb XOPOIIIUM AOMOTHEHUEM K KOPMOBBLIM PACTICHHAM NAXOTHBIX 38MEIL ¢ MAJBLIM COACH-
AKAHUEM 1THHKA.
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water as well on the inundation areas. Symptoms of salt-accumulation (Mg, S, Na)
or accumulation of heavy metals (Zn, Cu, Mo) does not occur. The composition
can be considered as ideal for feeding cattle, except sodium and manganese contents.
It should be completed with sodium to 1.7 g per kg and with manganese to 80 mg
per kg to be up to standard.

Evalutaing data first a comparison with the average values of 4316 samples
of 804 species of 54 families of the Hungarian flora will be performed (TOLGYESL,
unpublished). Important differences can be established only in the concentration of
sodium and manganese, both being lower in the species along the Tisza. The low
sodium uptake has two causes. The water of the river has a low salt contents and the
relatively high relief energy favour more salt leakage than salt accumulation. On the
other hand, this material does not include water plants (Hydrocharitaceae, Zostera-
ceae atc.) and other sodium-accumulating species (e.g. Chenopodiaceae). On the
river banks investigated do not occur Cyperaceae and Juncaceae in greater quanti-
ties which contain more sodium than other taxa. The manganese contents lower than
the average of Hungarian flora may be attributed to the lack of manganese accumu-
lating families Fagaceae, Betulaceae, and Abietaceae and higher water plants the
species of which contain sometimes thousandtimes more manganese than the other
species found here.

Comparing the data with them of the vegetation of the inundation area of the
Danube (KozMa and TOLGYESI 1979) no important differences are found in the case
of Ca, Mg, Al, and Mn. Along the upper reach of the Tisza the vegetation of the
inundation area contains much more potassium, phosphorous, sulfur, iron, zinc
and copper than that along the Danube.

This can be attributed to the fact that the Tisza transports weathering products
originating from the upper water basin mostly covered with crystalline and vulcanic
rocks (PEcst 1969) while the Danube runs on greater parts on marine sediments.
Molibdenum contents of the vegetation along the Tisza is only a fraction of that of
the vegetation along the Danube. The cause of this is not the difference in molib-
denum contents of the soils but the difference in chemical reaction of them. Reacti-
on of sediments of the Danube is always alkaline while pH of sediments of the
Tisza is 6.0—6.5. Uptake of molibdenum from acidic soils is more difficult. Similar
differences due to differences in the quality of rock-bed and differences in chemical
reaction were observed in vegetations living on forest soils ®ls well (TOLGYESI and
Csapopy 1973). Differences in the quantity of dissolved and suspended nutrients
can be observed also in relatively short distances in the same river. E.g. TOLGYESI
and KARPATI (1977) measured in the vegetation of the inundation area on the upper
reach of the river Zala a higher zinc and a lower molibdenum concentration than
on the lower reach. The cause of this is leakage and accumulation of alkalies and
alkaline earths which influence in different ways of the uptake of other elements.

It is important to answer the question wether any gradation of heavy metals
indicating pollution can be observed on the areas investigated till now. For this
purpose the data of Compositae are summarized. It was established that composites
living in the section between Tivadar and Tiszaszalka contain in average 34 ppm
zinc and 9.8 ppm copper while on the section between Tokaj nad Nagykérii they
contain 89 ppm zinc and 15.2 ppm copper. Although latter values can not be consi-
dered as phytotoxic nor as disquieting in feeding, the rise of the concentration of
these elements is indisputable. Disclosure of the heavy metal sources and establish-
ment of their sphere of action needs further investigations. Based on recent experi-
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Table 2. Correlations between contents of mineral-nutrients of samples collected in Abddszalék on 28 June 1979

) =
Ca—
P
S—
Mg—
Na—
Al—
Fe—
Mn—
Zn—
B
Cu—

Ca P S
0.43 0.11 —0.03
0.45 0.58
0.57

Mg

0.34
0.57

Na

0.19
—0.04
—0.15

0.07
—0.02

(M=45; P, (=0.28)

Al

0.06
—0.03
0.31
0.18
0.22
0.04

0.32
0.78
0.57
0.51
0.67
—0.24
0.08
0.34
—0.29
0.23
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IJEMEHTHBIN COCTAB BUJIOB PACTEHUI
B 3AILIABE PEKM TUCHI MEX/IY TUCA THUBAJIAP U
TUCA CAJIKA

. Ténbabewu

BetepuHapHblii yausepcuteT, bynanewr
Pezrome

B 123 obpa3kax, 68 BHAOB LBETKOBLIX PACTEHHi, CODPAHHBIX W3 NATH LEHO30B, ObUTA OOHAPYH
JKeHbl |3 XMMMYEcKHe 31eMeHTbl. MOKHA KOHCTAaTHPOBATh, YTO HA BEPXHEM Y4acTKe pexku THChbI B
npeaenax BeHrpumu, pacTHTENLHOCTH 0Orata Ha MWHEPANbHBIE IEMEHThI, OJHAKO HE CONEPKHMT
TSKEIBIC META/UTbI, B TAKOM KOJHYECTBE, HTOOBI OHO MOr/I0 UMEThL TOKCHueckoe aeiicTeen. Kou-
UEHTPALMs LUHHKA M MeIM 31eCh 3HAYMTEIbHO MeHblue, yem mexay Tokaem n Haaebkepro. Cpen-
JIAHHBIX CY LLIECTBYET B3aUMOCBA3b, KOTOPas MOKeT ObITh OLICHEHA W XemMoTakcoHoMmu4ecku. I1o cpas-
HEHHIO ¢ IYHAHCKOH PACTUTENLHOCTLIO, 31€Ch 3HAYNTEALHO Dosblue kKoHuentpauus K, P, S, Zn,
u Cu npu yeMm coacpxanue Mo MeHblLE.
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no snails were found) 16 859 individuals were collected, to this is added the material of 370
soil-traps containing 2487 exemplares; altogether 19 356 individuals. For the material of the
traps author expresses thanks I. Loksa. Author’s own material (71 species) was completed with
the data of PINTER, RicHNowszky and SziGeTHy (1979) plotted in the UTM-system (the book
contains a part of author’s own data as well).

To the reconstruction of the fauna a part of data from before 1950 were also considered
(GEBHARDT 1961, RoTARrIDES 1927, collection-diary of CzOGLER. Soos 1915, 1928, 1943, VAG-
vOLGYT 1933, WAGNER 1938). The recent fauna can not be separated from the bygone one. By
comparative analysis the changes can be measured. The analysis includes mainly the fauna of the
Great Hungarian Plain. It is also necessary to mention the data of author’s collections in Ruma
nie and Czeschoslovakia and the.data of Soos (1943) obtained outside of the borders of the co-
untry.

Possibilities for evaluation of the recent fauna were provided by the analysis of the sedi-
ment fauna (BABA 1979). Population of the zonal and azonal biotopes were performed by contact
of the rivers and mountain forests with the forests of the plains; this provides the relative constancy
and at the same time the constant variance of the faunas. The analysis in 1979 was performed on
36 290 individuals of 117 species.

Analysis of the fauna is based on living exemplares (except in the fauna reconstruction, e.g.
Pomatias elegans). Data published by PiNTER., Richnowsky and Szigethy (1979), PINTER and
Szigethy (1980) and by author and his colleagues are quoted by the GRIED-code. In the case
of author’s own data the locality is given.

Results and discussion

Composition of the fauna

Species introduced in glass houses, gardens, church-yards, parks are not inclu-
ded into the fauna. Such are: Orcula doliolum (BURG.); KovAcs (1974) found it a
s sub-fossilium (in the list of species of the first part it was incorrectly included),
Discus rotundatus (O.F.M.) (DS 32), Oxvychilus hydatinus (Rm.) (ES 16, 17), Milax
budapestiensis (Hazay) (ES 48, 16, 17, CT 55); in 1980 it was found in a garden in
Ujszeged (det. A. VARGA). There are also species which occure not only in civilized
places but in the nature as well. Such are Arion hortensis, Oxychilus inopinatus (ES 16Q
places but in the nature as well. Such are Arion hortensis, Oxychilus inopinatus (ES 16,
17 on civilized places but FU 02 and in the environments of Szabadkigyos KovAcs
found it in the nature), Limax flavus (DS 32, DT 16, ES 17, ET 56 on civilized places,
EU 93 in the nature), Limax tenellus (ES 16 on civilized place but EU 04 and in
Bockerek in the nature), Limax maximus (on the Driava Plain and n the Northern
Plain in the nature), Deroceras reticulatum (DS 09, DT /6, ES 08, ES 27 on civi-
lized places in Temeskéz, Isaszeg Mirtonberek in the nature), Cepaca nemoralis
(DS 75 in a church-yard, YL 89 in the nature), Cepaea hortensis (DS 69 in a church-
vard, on the Danube bank e.g. CT 68 in the nature, Sods (1915) mentions it from
Nagymihaly, Csik1 (1902) from Pilispokfirdd; its occurrence here should be con-
trolled), Helix lutescens (it was collected in many places of the Great Hungarian
Plain, its occurrence in church-yards and prks in comitat Békés is possible e.g.
ES 07, 15, 16, 17).

Inclusion into the fauna of the Great Hungarian Plain is problematic in the
case of two species: Arion fasciatus (ES 26 from civilized place, CT 83 probably
from the nature). ROTARIDES (1927) published Arion ampiricorum from the forest
of Deszk; it is probably Arion fasciatus.

It is not elucidated even in the last published list (except author’s own collec-
tions) whether the species was found as a living exemplare or dead in the sediment.
E.g. Ena obscura (FU 43, Csaroda) and Helicogona arbustorum (DS 29, Lakitelek:
Szikra) were plotted on the maps probably by AGocsy. Author collected Ena obscura
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Table I. Number of individuals of the snails of the Grear Hungarian Plain

. Pomatias elegans

(0. F. MULL.)

. Pomatias rivulare

(E1cHw.)

. Acicula polita

(HARTM)

. Carychium minimum

(0. F. MiLL.)

. Carychium tridentatum

(Ri1sso)

. Cochlicopa lubrica

(O. F. MULL.)

. Cochlicopa lubricella

(PORRO.)

. Cochlicopa nitens

(GALLENSTEIN)

. Columella edentula

(DrAP.)

. Truncatellina cvlindrica

(Fr.)

. Truncatellina claustralis

(GREDL.)

. Vertigo augustior

(JEFFR.)

. Vertigo pusilla

(0. F. MiULL.)

. Vertigo antivertigo

(DrAP.)

. Vertigo moulinsiana

(Duru)

. Vertigo pygmaea

(DraP.)

. Granaria frumentum

(DraP.)

. Pupilla muscorum

(L.)

. Vallonia pulchella

(0. F. M{LL.)

. Vallonia costata

(0. F. MiLL.)

. Acanthinula aculeata

(0. F. MULL.)

. Chondrula tridens

(O. F. MiLL.)

. Ena obscura

(0. F. MiULL.)

. Cochlodina laminata

(MoONTAGU)

. Ruthenica filograna

(Rossm.)

. Macrogastra ventricosa

(DRrAP.)

. Clausilia dubia

(DRrAP.)

. Clausilia pumila

(C. PFEIFF.)

in different biotopes

357
175
918

145

19

54

470
98
631

1556
23

66

1

70

27

21

70

35
198

462
89
133
1060
9

56

51
146

314
161
844

58

188

447
350

27
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59.
60.
61.
62.
63.
64.
65.
60.

67.

68.
69.
70.

1.
71.

74.
15,

76.
77.
78.
79.

80.

81.
82.
83.

84.

85.

86.
87.

90

Limax flavus

(L.)

Bielzia coerulans

(M. BIELZ)

Lehmania marginata
(0. F. MULL.)
Deroceas laeve

(0. F. MULL.)
Deraceras reticulatum
(0. F. MULL.)
Deroceras agreste
(L.)

Euconulus fulvus

(0. F. MiULL.)
Bradybaena fruticum
(0. F. MULL.)
Helicella obvia
(HARTM.)

Helicopsis striata

(0. F. MiULL.)
Monacha cartusiana
(0. F. MULL.)
Perforatella bidentata
(GM.)

Perforatella dibothrion
(M. Kim.)
Perforatella rubiginosa
(A. SCHMIDT)

. Perforatella incarnata

(0. F. MuULL.)
Perforatella vicina

(Rm.)

Perforatella umbrosa
(C. PFEIFF.)

Hygromia transsylvanica
(WEST.)

Hygromia kovacsi
VARGA—PINTER

Trichia unidentata
(DrAP.)

Trichia striolata danubialis
(CLESSIN)

Trichia hispida

(L.)

Euomphalia strigella
(DrAP.)

Helicigona banatica
(Rm.)

Helicigona planospira
(Lam.)

Helicigona arbustorum
(L.)

Isognomostoma isegnomo-
stoma

(SCHROTER)

Cepaea vindobonensis

(F r.)

Cepaea nemoralis

(L.)

38
48
10
314
126
927
752
118
231
121
11
1074
305
848

229

141

89

[S8]

33
73
20
752
1138

195

159

31

374

166

48

36

203
21
454

118

907
256
484

16
128
89

59

79
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forests draw attention to unexploredness of the area and at the same time they exem-
plify theriginal snailfauna of the Great Hungarian Plain having been covered originally
with continuous forests and uncontrolled inundation areas.

Impoverishment of the snail-fauna of the Great Hungarian Plain is proved by
disappearence of species with a humidity requirement higher than that showed by
present accidental elements. Thus from the fauna of Batorliget since the observations
of Soos (1915) disappeared Acicula polita, Truncatellina claustralis (in 1953 VAG-
VOLGYI yet found it!), Ruthenica filograna, and Discus rotundatus. Due to the four
extinct species and Pomatias elegans found presently only as a sub-fossilium the
recent fauna contains 73 species. Similarly, neither Discus rotundatus (published by
Csiki 1902) nor Cepaea hortensis in Puspokfiird6 were found during author’s two
months expeditions in Rumania in 1970 and 1972. CzOGLER (1917) found one year
before the deforestation of the Makkos forest in Szeged living exemp lares of Colu-
mella edantula, Cecilioides acicula, Bradybaena fruticum, Perforatella vicina, Perfora-
tella bidens and Helicogona arbustorum. Also living exemplares of Perforatella vicina,
Perforatella incarnata and Euomphalia strigella were found in willow-groves in the
environments of Szeged.

Many forests investigated by the author had been already lumbered. Constancy
of biotopes of the 73 species regularly occurring at presenton one more places seems
not to be satisfactorily assured due to intensive lumbering, frequentation (trampling)
of nature conservation areas, general contamination of the environments and drainage.
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Az Alfoldi szarazfoldi csigai kutatdasinak torténete és
mai helyzete II.

BABa K.

Juhasz Gyula Tanarképzoé Foiskola, Szeged

Kivonat

A szerzé a kulturhelyeken eléfordulo, kipusztult, az artereken véletlenszerlien megjelend,
tovabba az orszaghataron kivil el6fordulé és bizonytalan irodalmi adatokat kirekesztve 73
fajra szlkiti a Magyar Alfold szdrazfoldi csigafaundjat. Az elemzést 19.356 egyeden végezte.

Az elemzésnek harom fé szempontot valasztott. 1. A zonalis és azondlis térszinek névény-
tarsulasaiban egyedszam és el6forduldsi gyakorisaguk (ezen beliil egy vagy tobb ponton fordul
elé allandoan vagy ideiglenesen) 2. Folyovizek' faunatranszportdlé tevékenysége és az erddkozi
terjedés hogy jatszik kozre a megtelepedésben. 3. Fajok kornyezetigénye.

Az orszaghataron kiviil es6 teriileteken €16 fajok elhagyasaval a fajlistanak az elsd kozle-
ményben nem szereplé Cochlicopa nitenssel valo kiegészitése utdan 91 faj alkotja az Alféld faunajat.

Kihaltak az Alféldrol a Pomatias elegans, Acicula polita, Truncatellina claustralis, Ruthe-
nica filograna, Discus rotundatus. Kultara koveték az Oxychilus hydatinus, Milax budapestiensis.
Ezek szabad természetben nem fordulnak eld.

Az irodalmi adatok ¢és a hordalékfauna csokkenése alapjan megallapithatd volt, hogy a
fauna a szdzad eleje ota véltozott — szegényedett. Ennek okdul a lecsapolasok, erddirtasok,
folyamszabdlyozis, és mas kulturhatisok adhatok meg.

Az Alfold mint tdjegység faunajarol adhato kép tehat nem statikus, hanem éppen a folyok
¢l6 egyedeket szallitd tevékenysége, tovabba az dllandbéan hatd kultarhatdsok révén dinamikus.
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Methods

Snails collected from different plant associations were grouped according to the physical-
geographic regions established by Somoacy1 (1961). In the different regions only the snails of the
vegetation of the mineralogeneous successions were considered because only these are directly
connected with the rivers. These plant associations are the willow groves, willowpoplar groves,
elm-oak-ash groves and hornbeak-oak groves (Salicetum triandrae MavLcuit, Salicetum albae-
fragilis 1SSLER, FRAXINO P.—ULMETUM PANNONICUM S00, Querco roboris — Carpinetum hunga-
ricum S00) (So6 1964). 1t is to be noted that the occurrence of these associations is very variable
along the different rivers, especially in the regions Jaszsdg, Sajo-Hernad-k6z (other name: inunda-
tion areas of Heves and Borsod), Taktakdz, and Hortobagy are poor in these associations due
to intensive agriculture and forestry (cultural influences).

The effect of rivers manifest itself in number of species and individuals, in quality of species
and in frequency of species. Differences in the snail-fauna between the different regions were
established by three ways. Differences in species composition of the regions were investigated to
establish wether from the different river basins different species are coming and wether in the
number and in the frequency of species differences could be observed (BABa 1981a, 1981b).
It was also investigated wether there is identity between the fauna-composition of the Duna—
Tisza Plain and the Drava Plain Latter problem was investigated with mathematical methods.
Zoogeographically the observed snail species can be ordered into 10 fauna-groups. Considering
also the sub-groups 18 units can be distinguished (distribution according to BABa 1980). Empirical
frequency distribution test with more than two classes and y*-test were applied in comparing
distribution of fauna-groups in the regions. Altogether 13 physico-geographical regions were
investigated: 1. Drava Plain, 2. Danube Plain, 3. Danube—Tisza Plain, 4. Lower reach of Tisza,
5. Middle-Tisza reach, 6. Hortobagy, 7. Sajo—Hernad-koz, 8. Taktakoz, 9. Kords region,
10. Koros—Maros region, 11. Nyirség, 12. Szatmar—Bereg Plain including Bodrogkéz (= North-
ern Plain), 13. Temeskoz (Rumania).

Fig. 1. Comparison with more than two classes (x* test) of frequency distribution between the
zoogeographical categories of the regions of the Great Hungarian Plain
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Differences of the regions

Investigation of the differences of the regions based on their snail-fauna is pos-
sible because definite differences could be established in the species composition and
in the quantitative aspect of the sediment-faunas (BABA 1979b). Analysing the sedi-
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has a frequency value parallel with the lower density of streams. Nyirség and the
Northern Plain has a stream density of 0.3—0.5km km ™2 (ANDO 1972).

Comparison of the regions gets an other meaning when they are compared on
the basis of the distribution frequency of zoogeographical categories in the plant
associations occuring on the river banks, on places directly influenced by the rivers.
This grouping, taking into consideration the transport by the rivers, shows more
expressed the differences of the snail-fauna remaining and settling down on the inun-
dation areas due to the different water basins (Fig. 1. and 2).

pe3 |2 |n|wo|lelel7|e]|s]slal2]q1]
— 1N S . T o

|

|

T T T
1 {7 |5 |50 |70 |10 |70 |50 |30 |30 |70 |

2 |7 |50 [7 70 |70 [99 | 50 70 190 70 |

EREZCAER
497599 95
s 190[90 90|

Fig. 2.
Resulr of chi* probes, significancy level: P=, and the graf of significant in each area similarities

On the map of Figure 2. the results are represented with the aid of a graph.
Choosing a 10 per cent significancy level to balance deformations due to cultural
effects, the Great Hungarian Plain can be divised into three parts: the Drava Plain
and the Danube Plain showing no identity with each other nor with the regions of
the Tisza Plain (PEcst 1969). In contrast to this the smaller regions of the Tisza Plain
show, however, only a low affinity between themselves characterized by 5—10 per cent.
On the basis of these affinities two interesting facts can be considered.

First, the regions on the right bank of the Tisza show connections with the
left bank regions. This means that the snail-fauna of these inundation areas are only
slightly influenced by the rivers with low water quantity as the Hernad, Sajo, and
Zagyva. The cause of this is that the Northern Carpates are poor in endemism
(So6s 1943) and so individuality of these regions could notte developed.

On the other hand, the Kéréos—Maros region (including Temeskoz) is separated
from the faunas of the other left side tributaries. This can be interpreted by data
published by ANDO (1972). He distinguishes two water basins for the left side tribu-
taries: North-Eastern water basin (Upper-Tisza, Szamos, Kraszna, Tir, Batar, Visa,
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szarazfoldi fajok 1j allatfoldrajzi besoroldsa lehetGséget adott arra, hogy a foly 6k vizparti fauna
jat tajegységek szerint matematikai eloszlasvizsgalattal osszevesse s az eredményeket (1.2. abra
ANDO 1972 1972 vizfolydss(riiség adatai alapjan értelmezze.

E szerint a folyok vizgy(jtok szerint csigafaundjuk alapjan elkiiloniilnek a Tisza jobb és bal-
parti folyoinak kiillonbdzé vizrajzi és vizjarasi tulajdonsagai (Ando 1972) A csiga fauna allatfold-
rajzi és vizjarasi megoszlasaban is kiilonbséget mutatnak a statisztikai elemzés alapjan.

Uticaj deonica doline reke Tise na razvoj malakofaune

BABa K.
VP  Juhasz Gyula Katedra za biologiju, Szeged, Hungaria

Abstrakt

Autor na osnovu svojih ranijih istrazivanja ukazuje na povezanost izmedju slivnog pod-
rudja reke i faune puZeva u Sumama u nizu vegetacijske sukcesije priobalne zone:

1. Reke u¢estvuju u razvoju faune puZeva transportuju i Zive primerke sa slivnog podrudja
(BABA, 1979b).

2. Na osnovu uporedno matematicke analize abundantnosti vrsta prema vlaznosti potvrdjuje
se, da se fauna puzeva Panonske nizije, adekvatno floristickim elementima, razdvaja (BABa 1979a).

3. Novo zoogeografsko razvrstavanje puzeva Madjarske omogucio je, da se fauna priobal-
nih zona po rejonima uporedi matematickom obradom i da se dobijeni rezultati tumace prema
ANDO-u 1972 (sl. 1.2).

BJUSIHUE IMTPUPOJHOI'O KOMIIJIEKCA JOJHWHBI PEKW THUCHI
HA OBPA30BAHUE MOYOKO®AYHbI

K. bBaba

IMenaroruwyeckuii HHCTHTYT WM. drona HOxac, kadenpa ouonorun, Ceren, BHP

Pezome

Ha OcHOBaHMM NpEdblIyUIMX MCCIENOBAHWN aBTOP IMOKA3bIBAET HA B3AMMHBIE CBA3HM MEXIY
MOJIIFOCKAMH, XHBYIIMMHE 10 OeperaM pek, a B CYKLECCHBHOM YacTH JIGCHOH PACTHUTEILHOCTH pey-
HbIX OacceifHoB. Ha OCHOBaHMHM COBOKYITHBIX MCC/IEIOBAHHNA 3aKITFOTHI:

1. Pekn WrparoT 3HAYMTEIBLHYIO POJb B O0GPa3oBaHMH (ayHbl MOIIIOCKOB MOCPEICTBOM HX
WHIMBMyaJIbHOTO TpaHcropra B Gacceine pexn (baba 1979 6).

2. TlocpencTBOM OTHOMICHWI abyHAaHAUMIE BUIbI CPABHHUBAIOTCA MO TPYMIAM BJIAKHOCTH,
OnpasablBasg HX MaTEMaTHYECKHMU MCYUCIIEHUAIMH, 4TO (hayHa MOJUIIOCKOB Ha Benrepckoit Pasnune
oT/enseTca CorjlacHO (GropHyYecKHX paionos pactutensnocta (Bada 1979a).

3. 3aHeceHHWe BEHIEPCKUX HA3EMHLIH BHIOB B HOBOE 300Teorpafuueckoe [eieHHE 4¢T BO3-
MOJKHOCTb HOBO#H OLEHKH (hayHEI Oeperos pek OTACTLHBIX JAHAMANTOB M C MOMONILH MATEMATH-
YeCKHMX MCHUC/IEHMI COMOCTABHTE HX PE3yIbTAThl HA OCHOBAHWMM OObsICHeHHs Amnmo 1972, kacaio-
LIHECS IYCTOTHI BOMBL.

Janmuoad el Benukoit Benrepckoii paBHMHbI pa3aenaorcs Ha 3 yactu. Pasuunbl dpasel, [TyHas
¥ Tuckl, KOTOPEIE MekIy co0O0il He SBIAKOTCA MAEHTHYHBIMH. OTAeNbHBIE, MEHbIINE XaHamadTh
paBHHHBI pekn THCHI MO BJIMAHHEM KYJIbTYPHOW NEATENILHOCTH YEIOBEKA CTAJIM MICHTHYHBIMH.
IMpago u nesobepexHble TaHAMADTH P. TUCH BO B3aMMHBIX OTHOLIEHHAX MOKA3BIBAIOT HA TO, YTO
HHCTeKarolmMe peku ¢ Masnosoanbix CepepHblx Kapnat ne oOpasyroT cBoeo0pa3Hbie xapakTepHbIe
naHamAadTH HA TEX MECTax, 110 KOTOPLIM OHH NMpoTekatoT. (B anneMax oveHn GeaHas ropHas cTpa-
Ha, Moo, 1943)

B T0 *e Bpems dayna Mexay p. Kepeur 1 MapoH #¥MeeT COBEPIIEHHO APYroe CliokKenue. 1o
OTIpeNeNsAIoch MyTeM aHallM3a 300reorpa(uyeckoil CTaTUCTHKH.

YCTaHOBJICHO, ¥TO HA pa3euTHe (ayHbl MOMTIOCKOB B pHpoO/Ioreorpadiyecknx nanamadrax
Benrepckoii pasartsl (Andenna) BIMAIOT KPOME KJIMMATHYECKHX, Ky IbTHBALMI Jleca W MOYBEHHBIX
YCITOBHIA, TAK¥Ke PA3HHILI B BOZOCOOPHBIX TEPPHTOPHAX NPOTEKAKONINX PEK, HX KAHOXbI M OTHOIIE-
HHA TYCTOTBI BOJHOMN CEeTH OTACILHBIX JaHAIA(TOR.
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The relation between body length and body weight was calculated on the basis of the for-
mula recommended by TescH (1968):

W =al"®
resp. its logarithmic form:

lgW =lgat+blglL,

where W =body weight of fish, L =body length, and a and b are constants. The function was
fitted to the data by means of the least square method according to Svige (1973).

Values of the condition factor (CF) were calculated according to HiLe (1936) on the basis
of the following relationship:

CF =2
L3
where W =body weight in g, L=body length in mm.

Age determinations were performed on the basis of the annuli of scales. Of the scales taken
from each fish, 6 were put into slide frames and projected on a blind plexiglas plate by means
of a slide projector and on the ten times magnified picture the whole oral radiuses of scales (s)
as well as the distance of each winter annulus from the focus of the scale (s,,) were measured with
a scale of mm graduation.

The regression analysis performed with the data of whole scale radiuses and body lengths
revealed the following relationship (Fig. 1):

L. = 64.70 +78.558s
L

C
800
700t
600}
500}
400}
300}
2000 -
100t 7
{

e
4 c=64,7=65mm

7 2 3 4 5 6 7 & s

Fig. 1. Relation between standard length (L.) and the whole radiuses of scales (s) (both in mm)
The correction member (c) is given by the point of intersection of the line on the ordinata.

The line does not pass through the origo, i.e. there is no linear proportionality between
body length and scale radius, on the other hand, the correction term: ¢ =65 mm necessary for
the back-computation of body length can be obtained from this equation.

Body length of fish at the development of each annulus was back-computed by the method
recommended also by TescH (1968), according to Fraser (1916) and Lee (1920) on the basis of
the following relationship

l, =c+ Sn (L—c),
S

where 1, =body length at the development of the annulus “n”, ¢ = the above mentioned correc-
tion member and s, —the distance of annulus “n” from the focus, s=the total scale radius, L=
body length at the time of sampling.
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Table 1. Body lengths of pike obtained by back-computation on the basis of scales
( Standard length in mm, body weight in g)

1+) @2+) G+) (4+) (5+) (7+) (8+) (9+) L, W

a 291 197 164 171 224
I, b 329 313 333 311 283
¢ 314 251.2 2459 2379 2595 281 224 247 249.5 163

a 267 235 238 336

I, b 445 476 451 435
c 359.6 356.4 340.7 397.3 418 330 370 367.4 507
a 301 316 423
I; b 582 543 561
c 434.6 425.8 508.7 556 429 493 474.5 1073
a 372 503
14 642 653
(& 488.2 593.3 634 514 597 565.3 1791
a 583
1, b 704
c 648.7 713 549 662 643.2 2615
1g 782 598 707 695.7 3291
1, 831 641 753 741.7 3970
g 676 798 737.0 3897

833 833 5578

a: minimum, b: maximum, c: average within an age group, L. : averages of the age groups,
W: body weight.

Considering the fact that in many cases the whole length is given instead of the
standard length, it is advisable to know the relation between the two:

L, = 5.651+1.110L,

Table 1 presents the values of the body lengths of the studied age groups in the
different years, as calculated on the basis of the growth-rings of scales.

In the computation of the combined averages of age groups the data of the age
group (1+) were not considered, since owing to the mesh size of the fish-baskets
used for collecting, only specimens of fast growth were caught, and these did not
represent the actual conditions of measurement of the particular age group.

In the column “Body weight” of Table 1, values of body weights corresponding
to average body length and calculated on the basis of the allometric equation described
in the foregoing are given.

Using the average values of the body lengths of the single age groups, WALFORD’s
growth line was constructed together with the x=I_, data pertaining to y=],
(Fig. 3).
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Thus the equation describing the growth of the pike population of the river
section is

I, = 1008.6 [1 —e~"16%C+0.79)]

Fig. 5 shows the average body lengths obtained by back-computation on the
basis of this equation for the single years.

In (L I¢)= 6,7898-0,1695 ¢

Fig. 4. lllustration of the natural logarithm of the lack of unsaturation (the difference of asymptotic
body length and body lengths in the single years in mm) in the function of time. The constant
of BERTALANFFY's equation is given by the rise of the line.

1000 - (,.=1008,6

900

Fig. 5. Growth of pike according to the growth model proposed by BERTALANFFY (L, =standard
length in mm, t=time in years).
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Table 3. Comparison of standard lengths calculated by Walford's method,
Bertalanffy's equation and on the basis of scales

Body length (mm) calculated on the basis of

Age year

Soales WALFORD'S BERTALANFFY’s
method equation
1 249.5 300.9 258.8
2 ‘ 367.4 415.7 375.7
3 } 474.5 512.0 474.5
4 563.3 592.6 5519
5 643.2 660.0 628.0
6 695.7 716.6 687.3
7 741.7 764.0 ] 737.4
8 737.0 803.6 779.7
9 833.0 836.8 815.4
Table 4. Growth of pike in some other areas in Europe (in cm)
After Hege- Ristic Doma- Berg
A 1964 mal:m_ 1963 PR csev 1948 Balon  Gyurko Prases
ge Bo- Tuusala Y P S.U. S U 1967 1972 strid
den- lake bgosia SRy Ilmen Dni t Slovakia Romania Y
see Finland V@ lake L
0 12 9 — - —~ - - —
1 -— - — 29.3 24.5 — 23 23 259
1- 28 18 36 — - 23.0 - —
2 — — — 42.3 36.6 - 34 28 37.6
24 42 27 46 - — 31.0 — — —
3 - — —_ 533 48.8 — 42 34 47.5
3+ 356 32 60 — — 41.6 — = —
4 — — — 62.5 61.0 — 47 41 55.8
44 68 38 70 — - — —- — —
5 - - — 70.3 — — 59 45 62.8
5+ 77 50 78 — — — — — =
6 — — — 76.8 — — 68 49 68.7
6+ 89 56 83 — —- — — —
7 — - — 82.0 —- —- 76 55 73.4
7+ 98 65 — — — — — — -
8 — - — 81.7 — — - 61 78.0
8~ 107 69 89 - < - — —~ =
9 - 91.0 — - 85 — 81.5
Q-

114 73 — - = - s -

Total length

Standard length

The values relating to Yugoslavia are averages computed from the data pertaining to the
back-water of Biserno ostrovo at Csurog, which was studied by RisT1 .
DoMmacsev’s data were taken over from BERG (1948).

the single years of life as estimated on the basis of the two relationships. Comparison
of these with the measurements computed on the basis of scales shows, that the va-
lues computed according to BERTALANFFY render a much better approach possible.
We can accept BERTALANFFY’s equation for the description of the growth rate of the
pike population not only because it is more modern, but also because it permits a
more exact approach.
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ahol W a testtomeg g-ban, L_ a testhossz mm-ben.
A standard testhossz a teljes testhosszal az aldbbi viszonyban all:

L, = 5,651 +1,110L..
A csuka koranak és az egyes életévekben elért testhosszanak a meghatarozasa pikkely-
évgyiiriik alapjan tortént. A novekedés jol leirhato a Bertalanffy-egyenlettel:

]l = 1008,6 [1 — g —0-1695 (1+n-75}],
amelyben 1, a csuka standard hossza t éves korban, e a természetes logaritmus alapsziama.

Rast $tuke (Esox lucius L.) na deonici reke Tise Tiszafiired
HARKA A.
Srednja 8kola ,,Kossuth Lajos™, Tiszafiired, Hungaria

Abstrakt
. Odnos izmedju standardne duzine i teZine tela $tuke na osnovu 204 analiziranih primeraka
iznosi:

lgW = —4811+29301g L.,
gde je W tezina u g, L, duZina tela u mm.
Standardna duZina sa op¥tom duzinom tela stoji u sledecem odnosu:
L, = 5,651 +1,110L..

Utvrdjivanje starosti i u pojedinim godinama dostignutog rasta stuke vrSeno je na osnovu
godova-prstenova na krljudtima. Prirast je izrazen jednacinom po Bertalanffy-u:

]: == }008,6 1 _8"0-1695(l+u‘75)]‘

gde je 1, standardna duZina §tuke u t uzrastu, dok je e osnovni broj prirodnog logaritma.

NPUPOCT IMYKHU (ESOX LUCIUS L.)
HA TUCA®HOPEACKOM YYACTKE PEKH THUCBI

A. Xapka

Cpennss mkona um. Jlaiioma Komyra, Tucahiopen, BHP
Pe3zrome

Ha ocHOBaHMM NpOBEJEHHBLIX MCcaeaoBaHmni Ha 204 3K3eMILIAPAX PBIO, B3aMMOCBA3b MEKIY
CTAHIAPTHON JUTMHOH LIYKH W Maccoil e€ Tema creayromas:

rae W macca Tej1a B rpaMmax, Lc — IJIHHA TeJia B MHJIJIMMETpax.
CTaHIlapTHHH JJIHHA Tejaa C MAaKCHMaJbHOWH JUIMHOK Te€na HaxoJguTca B HHIKEC/ICAYIOLIEM

OTHOIIEHHH :
L,=5,651+1,110 L,

Bek ImyKH eKerofHblidi TIPUPOCT [UTHHBI TEa ONpPE/IENAeTCs HA OCHOBAHHH TONHYHBLIX KOJIELl
wemyn. IIpMpOCT XOpOWIO MOsKeT GbITh BhIpaxeH ypashenueM bepronoHdgu:

1,=1008,6[1 —.—0,1695 (t+0,75)]
rae |, ctaugapTHas IJMHA YKH t — B TOIHYHOM BO3PACTE, € eCTECTBEHHOE OCHOBHOE YHMCIIO JTOTa-

pudma.
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Tuable 1. Length increase of Esox [ucius L. in Tisa river (measured lengths in cm)

Age | 1 Length average (cm) | Absolute | Relative
group n ' min I max M ‘ increase(cm) | increase %
T | 1| — ] = | 20 = 1 =
Y - PP - RS —— ==
IEETE Y 3.00 4920 | 3823 11.23 29.11
o [ w | wm | mm | BE | | o
54 T2 | 500 | ss30 | 4295 338 | 763
6. 2 4610 | 70 | 5290 995 1880

Year . n I; 1y ‘ 1, Iy 1; Iy

T | T | T EE - R B ‘
1980 | 1 13.13 20.98 = ‘ o ‘ -
1979 14 | 1558 - 2637 32.84 - — | —
- — . | : | P SR _ ;
1978 30 ‘ 12.91 ‘ 22.96 ; 30.76 36.50 — ‘ .
— ! 1 = ‘ == _ e S
1977 22 ‘ 11.76: ||, :20.:53 i 28.74 34.85 39.30 ~
1976 ‘ 2 : 10.39 19.21 | 28.04 36.47 40.58 | 4394
M 69 ‘ 7172.7:577 B 2%% B 771(7).09 I ?394 e 39.94 L 43.94
Absolute
increase
(cm) 9.26 8.08 5.85 4.00 4.00
Relative

increase % 72.62 36.71 19.44 11.12 10.01

Table 4 shows the longitudinal growth of A. ballerus as well as absolute and
relative gain. The age of specimens is 24 to 44-. The average value increases withage.

Table 5 shows calculated longitudinal growth of A. ballerus ranging from
9.68 cm for 1, to 20.5 cm for 1,. .In addition, the growth tempo reaching peaks in
the first and second year and than decreasing with age is also shown (greatest drop
is after second year).

Table 6 shows the growth rate and growth constant. There are also two periods:
the first up to the third year and the second after this point.

The average values of measured lengths of E. /ucius from the Tisa are slightly
lower than those from Obedska bara and Koviljski rit (looded areas of the Sava
and the Danube). Calculated values of body lengths range between those from
Obedska bara and Koviljski rit. However, growth tempo is higher compared to
these two areas. Growth rate and growth constant decrease after the third year,
while in Obedska bara and Koviljki rit this drop occurs after the second year
(BubpAkov et MALETIN 1982).
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Measured body length of A. ballerus is within the range given by GRGINECVIC
(1977) according to her research in the Danube, Koviljski rit, canals Danube-Tisa—
Danube, Jegricka and Mrtva Tisa. Calculated body lengths and growth tempo are
lower in the tested area. Growth rate and growth constant of specimens from the
Tisa decrease after the second year, while GRGINCEVIC (1977) detected this decrease
after the fourth year, even though she pointed to certain drop after the second year.

Table 6. Rate of growth (C) and constant
of growth (K) of Abramis ballerus L. in

Tisa river
| Length | ‘
Age | average C | K
goup | (em) | }
- T |
I ‘ 9.68 | — | —
2 | 1588 | 0.4 | 111
3 18.69 ‘ 0.04  0.18
4 . 20.50 0.09 | 0.20
{ ‘ ‘
cm cm
% g Tar
| \ o——-=o Tisa o—o Tisa
Eook o---< Obedska bara r o--e Danube
\ o-- o Koviljski rit

o----0 Koviljski rit

Fig. 1. The growth tempo of Esox lucius L. in Tisa, Obedska bara and Koviljski rit
Fig. 2. The growth tempo of Abramis ballerus L. in Tisa, Danube and Koviljski rit
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1971—1980 in December—January and February. I signed the amount indicated for one month
with the mean of results. I collected monthly 5-5- individuals, so at the end of examination I had
150 stomach-content. From these the average daily food weight falling to one bird is 0.13 kg
on the basis of this I made further calculations. I show in table the bird amount observed during
10 years. On the basis of individualnumbers falling to one year I calculated the average weight
of consumed food according to percentage rate established from stomach content. I unified the
single food-types converted into starch-value on the basis of tables established for the calculation
of fodder-standards of domestic animals (the starch-value is a number wich informs about the
total energetic nutrition power of single food-types. It expresses the food-value of lipoids, carbon-
hydrates, and proteins being in the food and indicates how much isolated starch is equal with 1 kg
of examined food). Calory easily can be reckoned from starch-value, because 1 kg starch is equal
with 2356 kilocalories resp. 2.356 megacalories (BAITNER 1966, HEROLD 1977).

Table 1. Monthly average amounts of mallards

Year | December January February

1971 l 1,650 1,400 1,850
1972 | 1,200 1,600 2,900
1973 | 1,980 2,500 3,800
1974 i 1,280 16,000 19,200
1975 | 12,800 12,000 14,500
1976 | 15,800 850 22,000
1977 | 8,000 20,000 14,800
1978 | 12,000 25,000 15,000
1979 | 19,500 12,000 17,000
1980 | 13,200 12,500 19,600

Average

individualnumber: 8,750 10,280 13,060

Results

From the data obtained according to described method it is clear that the exa-
mined part of Tisza river valley is important gathering place of mallards during win-
ter. The dominant food-basis is ensured by corns of maize, rice and weeds during
this time. The role of maize is prominent wich is the result of technically not econo-
mic mechanical harvesting. It is obvious from the table that the amounts of mallards
are increasing towards the end of examined period of time. The increasing tendency
is in connection with the spreading of mechanical maize-harvest. Similar phenomenon
can be experienced in the near Kardoskut landscape protection area in the case of
mallards, cranes and wild-geese (STERBETZ 1979). I could determine the next species
from the food eated in Tisza valley: Chara sp., Lemna sp., Cyprinidae sp., Chiro-
nomidae sp., remnants of aquatic insects, Dreissena polymorpha, remnants of Pla-
norbis. But these enumerated foods were present only in traces their amount can’t
be valued percentally.

Discussion
The monocultural maise-cultivating systems near Tisza are very favourable
wintery bases from the point of view of nature conservation. The harvest remained

and scattered on stubbles ensures food for a great amount of granivorous birds here.
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Masovna ishrana divlje patke (Anas platyrhynchos L.) na deonici Tise
Szentes—Hddmezdvasarhely tokom zimovanja u periodu 1971—1980. godine

STERBETZ 1.

Ornitolo3ki institut, Budapest, Hungaria
Abstrakt

Iz podataka je uocljivo da se istrazivana deonica reke Tise javlja kao znadajno zimsko
sabiraliste divlje patke. U toku zimske sezone u ishrani divlje patke dominira kukuruz, riz7 i
zrnevlje korovskih biljaka sa okolnih poljoprivrednih kultura. Zna¢ajna koli¢ina kukuruza se
Javlja usled tehni¢ki nedovoljno ekonomi¢nog masinskog branja. Iz tabele je uoéljivo da se jata
divlje patke ravnomerno povecavaju do kraja ciklusa posmatranja. Ova rastuéa tendencija je u
zavisnosti sa obimom madinskog branja kukuruza. Slicne su pojave uoéene i na podrudju neda-
lekog zaSticenog okruga Kardoskut u odnosu na diviju patku, divlje guske i zdralove (STERBETZ
1979). U ishrani divlje patke u dolini reke Tise jo§ ucestvuju u tragovima sledece vrste, &ija je
koli¢ina u procentima beznacajna: Chara sp., Lemna sp.. Cyprinidae sp., Chironomidae sp..
ostaci vodenih insekata, Dreissena polymorpha, Planorbis sp.

MACCOBOE 3UMHEE I[IMTAHUE KPAKBblI OEbIKHOBEHHOI
(Anas platyrhynchos L.),
3JUMVYIOIEN HA VYACTKE PEKU TUCHI
CEHTEII—TOM3EBBAIIAPXEJIb,
B TIEPUO/ 1971 /71980 IT.

HU. repubers
Benrepckuit OpHUTOJIOrMYECKHd HHCTUTYT, Byaaneinr

Pesome

CorflacHo JIaHHbIX, MOJIYYCHHBIX HA OCHOBAHWM MPHBEASHHOW METONMKH, BLISBISETCH, YTO
HCCNeIOBAHHbIH Y4aCTOK 107TMHbI PeKd THCBI B 3UMHMI NEPHOIL ABJISETCA THIIMMHBIM MECTOM cOopa
KpaKBbl. OCHOBHOI 06a30ii, obecrieunBaroICH MUTAHUE KPAKBLI OOLIKHOBEHHOI B OPY 3TOr0 roja
SABJIAIOTCA KyKYPY/13a, PUC U CEMEHA COPHBIX PACTEHHH, MPOM3PACTAIONINX B OKPECHOCTAX HA BO3JIC-
JiiBaeMbix nongx. Tlpeobnanaromas posib NPUHAIICKHUT 31€Ch KYKYPYI3C, YTO ABJISETCHA PEIVIbTa-
TOM TEXHMYECKOTO HECOBEPLICHCTBA paboThl CelbCbKOXO3ANCTBEHHBIX MAUINH.

M3 T1abmmubl BMAHO, 4TO KOJIMYECTBO KPAKBE K KOHLY LMKIA HCCICNOBAHMA OECTIOCPBIBHO
YBEITMYHBAOTCS.

DTa BO3pACTAlOLIAS TEHACHLMSA HAXOAMTCH B 3ABMCHMOCTH OT PACIPOCTPAHEHWS MallMHBOH
yOopKku Kykypyasel. Cayuail nono6HbIX ABNCHUIL ¢ KPAKBOH, TYCEM H KypaBIeM MONKHO HAGIIOAHTD
Taxke Ha Omvakaimeit Kopnowkyrekoii 3anoseanoi tepputopun (I tep6ers 1979). M3 kopmos,
cobpaHHBIX B 10mMHE pekn THChI, ynanoch ONpenennTh Takue BHALI: CHARA 3p., LEMNA sp.-
CYPRINIDAE sp., CHIRONVMIDAE Sp. OCTATKH BOHBIX HAEKOMBIX, OTXO/bI Dreissena polymorpha
BCTPEYAIOTCSA 3/1€Ch TOJILKO B cliegax. YUCIeHHOCTh HX B MPOLIEHTAX HE MOJKET ObIrb OLEHeHa.
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o TISZALOK

Fig. 1. The situation of “Tiszadob flood basin” nature conservation area in Hungary.

Materials and Methods

Most of the nature conservation area is covered with forests, in which sylviculture has been
introduced. Sylviculture can affect — negatively or positively — the further survival of the living
world here. That is why I choose the places of ornithological survey so as to be able to get useful
information about the birds of the different — in age and in conbination of species — forests
and about the direction of the community’s changes both in quantity and quality. I choose the
following places of survey: (See diagram 2 for the spatial distribution of these places.)

Fig. 2. The distribution of the places of investigation on the examined area
Key to the signs used: - - - border of the nature conservation area, + spruce-forest, [ oak-forest,
O ash-forest, ¢ Populeto cultum.

1. Quercus robur planted 15 years ago. It is characterised by thick shrub stratum of Cornus
sanguinea and Rubus caesius.

2. Quercus robur planted 25 years ago. Thick shrub stratum of Cornus sanguinea, Ulmus
laevis and Acer negundo.

3. Quercus robur planted 30 years ago. Thick shrub stratum of Cornus sanguinea.

4. Quercus robur planted S0 years ago. Thick shrub stratum of Sambucus nigra beside
Cornus sanguinea.

5. The remains of a 150--200-year old hardwood gallery forest — Querco-Ulmetum —
which consists of sometimes decaying Quercus robur, Populus alba, P. nigra and Ulmus laevis.

126



LTI

*2A013 poOMPpIRY PaqInisIp A[PIBY Y} JO 9SBD Ay} Ul an[eA IsayT1y ay) 103 [ 25In02
JO 1sa10] 2y} Jo ade Sumoid oyl yum [aqered azom saneA-£Is1aAp Fuimoid ay)
219ym — T 3[QRL 235 — 22180p ur aur| 1e[n3a1 € 108 [ SJUNOD Y} JO I Nsal B sy
'sm0IS AJIunuwwos ay; Jo 2Imons Y3 Jo 19p1o Ayl o§ "Ado1jua ayy st Ia[[eus
o) ‘an[eAa-K)IsI2AIp ayy st 1a§51q ayy 271 ‘1ayio yoed o) Jisoddo are Adonus pue
KJISIDAIP JO $102J2 Y "SSAUI[IAPIOSIP §31 2’1 ‘Ado1jua s3I Inoqe os[e Ing “AJUnuwod
-p11q paurwexa ayy jo Lwidnmu 2yl jnogqe AJuo j0u SN ULIOJUr A[IB3[d BIEP 23531
asneoaq juejrodud 31 puly [ ‘san[eA-A1ISISAIP 2} PIsA[EUR PUE SUNUNOD UO JUIM |

1=t
‘dup.'d g — =°H

uonouny IAUdp —uouueys 2y} jo dpoy

ay) yum pue ‘saads ay3 jo anfea-Aouanbaiy aane[as ayy pue sawads jo uonruiquios

2y} paurwexa J ‘syoadsar Auew ur puels AI9Ad pasA[RUER | SIY] JO INOABJ U] 'SanIU

-NUWWO02-PIIq Y} Jo 20Uu2Z1awa 2y} Jo SUIpuL)SIOPUN 21} 0 130D 123 0} IIPIO Ul )1 10]

U0SBal ay) 2UYap puk puy 0} sem wie LW Aym st ey "18910) Jo ad£) yovd usamiaq
SOQUAIAYIP 2[QBINSEAW 218 219Y] ‘[ 2[QBL WO IBJ[D SI JI PUB PIUOHUAW | SV

“WAY] U0 JJLIIUIOUOI O) IABY M 0§

‘UOIBAIASUOD aInjeu 10§ jurprodur K19A a1e sarads 9say) 1BY] SBM UOISIDOp AW 10

UOSEAI IAYJ0 YL, Ul dAI] A3} SISOUIDO0I] AU} 0] ISO[O ST UOIIIIUUOD 1157] 08 ‘W)SAS0d

ajoym 2y} pue uonejadoa ayy jo ajif 2ande ayl Sunnp eoidnnu pue juswysLnoU
ey ‘Juasard aie samads 2say) asnesaq BUNEBJIA®R FUNSAU Y] AJUO PIUTWIEXD |

(T 21q®) 2238) "seouUIAPIP [B2IT0[023 FUIISIXI 1] JO Isnesaq

SIOUAIAPIP JUBDGIUTIS PaMOYS SANIUNWWIOI-PIIG Y] IsIN0d JO sdawads paq g9p jo
Suryojey 2y} 2UMWEX2 PINOd M AJAINS Y] JO BIRP dY) JO Uonenge: ayl suungg

UOEUTWEXT] ) JO S)NSaY YL

*SUOTIBUILUEXD [R6] 2Y) JO SINSAI 9yl [[B oI 212 Pale[nqel viep YL 012 s[[ays-3da ay} ‘s3ulpsau
11241 0] ped] pue paj 1Byl sjuated o) ‘s}sou punoj ay) ‘s¥00d FuiSuis ay) sI 1BY) ‘SpAiq 3y} Jo
Furyoiey ay1 2a01d PMOD JBY} WNJUAWOW ATIAI PAIIPISUOD [ SILIOTEPIU JO UOTIEIYISSE[D oY) U]
912 Youp ‘[[Iyajow ‘9211 dNSLIAOBIRYD
' AQ paynuapr ag pinod j1 ased KI3Ad Ul PUB )S2I0J JO PUIY paulwuexd ay) jo [eordAy oq pinoys
2oe|d 2y} JBY) UONBIIPISUOD OJUL J1 JOO) [ PUB ‘BIdWED B JO Iapuy-d3uel v jo d[ay ay1 yum no u
painseaw [ uay) Jo pooed pey [ 1eY) (s2108 [LH'Z =) 218102y [ sem sdoe[d oY) Jo 90BJInNS Ay
*00] ‘a1ay Aaains jo
20e[d ® N0 payIewWw [ 0s ‘[om se 2oueuodwl pue A[OI IRY) IBID aew O] pIpudjul |
"$1S210] 2211-SBW)SHYD) P[0 JO sulewal pado[oAdp ay) st ‘uiseq pooj ay) uo sdnoid [[ews dwos
ut aeadde $2311 259U "BAI® U] JO I210BIBYD 2yl O] UdI[E A[2)2[dWOd 1B D5}IIXI padld °§
‘S18210)-se jo
2sed oY) url AdAIns jo sade[d 221y} Ino paytew | Aym SIIBYL "2[01 IIDY) AUNUEBXD 0) AIBSSIOIU }1
pPuUNOJ [ — (PLGT) ANYODIT — Jjp Ip Spaig 40/ 3]qBIINS JOU dIe SLATE 2SIY) IBY] 108 o) SULIAPISUO)D)
(SIpSpaf-angp winiaonps ) SaA01S poom-1Jos p[o ayl jo 2oe[d ayy ur pajuepd Ajurew a1am Ay
WAy} Jo 107 B [[Ns SI 210y} Inq ‘alow Aue Suimold jou si wnimnd o3andod jo vale oyl L
4 "SBAIR JUAIAYIP 921yl U0 A3AIns Jo s30e[d 1IN0 payliew | S)SAIOJYSE JO
Aunuwod-plq ayl JNoqe uoljewloyur a1qeidodde 128 01 J9pI0 U[ “UIY} SI — paumsups snuio)) pue
pastt snonquing Jo SunSISUOY — WINJeNs qniys Jay "a8e p[o 119yl Jo asnedaq wayl ul pateadde
QABY S921)-WI[3 pue -jeO Inq ‘sisero) pajuejd £jqeqord are Aoy "pIadnponul Uasq Sey aInjmno
-IA[As pouue[d yomym ur (prefusnsup snuixpif) 15210j-4yse — Pp[O IBIA-09—0S — PIO 9
*2I9 PaoNpOIIUT 2INJNIIAJAS OU SI 219y [ “AJUNWIIOI-PII] A} JO UONBUIQUIOD Y} saulw
-1213p A[2AISIOAP ST 10BJ SIY) PUB MO[[OY 2W00q dARY S22I} PO ‘BIq YL "p451 SHINQUIDS pue pau
-InUDs sHU402) JO SISISU0D AJUIBLWL PUE ‘SISED INOJ JSIY 9U) Ul SB YDIY] 0S 10U SIWn)eIls qniys ay |



Table 1. The bird species examined on ,, Tiszadob flood basin™

OO O s b —

forest, O,; = 25-year old oak-forest, O;, = 30-year old oak-forest, O, :
forest, O,;, = 150-year old oak-forest, A = ash-forest. The numbers mean the number of nesting
couples on the place of investigation.

Species

. Anas platyrhyncos L.

. Falco subbuteo L.

. Falco tinnunculus L.

. Phasianus colchicus 1.

. Columba oenas L.

. Columba palumbus 1.

. Streptopelia turtur

. Streptopelia decaocto Friv.
. Cuculus canorus L.

. Strix aluco L.,

. Coracias garrulus 1.

. Upupa epops L.

. Picus viridis L.

. Picus canus Gwm.

. Dryocopus martius L.

. Dendrocopus maior L.

. Oriolus oriolus L.

. Corvus cornix L.

. Coloeus monedula 1..

. Pica pica L.

. Garrulus glandarius 1.

. Parus maior L.

. Parus coeruleus L.

. Parus palustris L.

. Sitta europaea ..

. Certhia brachydactyla BREHM.
. Troglodites troglodites L.

. Turdus philomelos BREHM,
. Turdus merula L.

. Luscinia megarhynchos BREHM.
. Erithacus rubecula L.

. Locustella fluviatilis WoLr.
. Svlvia atricapilla L.

. Svlvia borin BECHST.

. Svlvia curruca L.

. Phylloscopus collybita ViEiLL.
. Phylloscopus sibilatrix BECHST.
. Muscicapa striata PALL.

. Anthus trivialis L.

. Lanius collurio L.

. Sturnus vulgaris L.

. Passer montanus L.

. Chloris chloris L.

. Carduelis carduelis L.

. Fringilla coelebs L.

. Emberiza citrinella L.

) - —
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Key to the signs used: P = pinewoods, P. = Populeto cultum, O,; = 15-year old oak-

50-vear old oak-

It means that the climax bird-communities in the hardwood groves of the flood
basin develop during a long time. It is possible that beside the specific branch-
structure and the plantation character of the phenomenon mentioned above also

128



6Cl1

‘eIRIIS 221 19YJ0 Y] JO uonnqrysip [enba iim 1s910J YO PO JBIA-G] ) UT WA
JO %01 2Ie 21041 pue ‘wnynd o33[ndod Ul SId[[PMP-MO[[OY OU 1B 2I3Y] I[IYM
BT PAUIWIEXD Y] U0 A[ISBd PAIMO[[0J 2q UBD SaTURYD 3say ] ‘IN0 Pamo[[oy aq o}
9715 YZNnoud 9ABY $9211 Y1 udym ‘Isef e aeadde sanads [oorrpua( ‘safuryd BjRIS JUal
-apip ut Suysau sawads jo uontodord a1) ‘smoIF 15210] ) S "20UBISISAT JRAIT YIM
soroads [00110q IR 10] PUR ‘SILIOJEPIU [0DIDIINI] PUR [001119) 10] AJuo Sunsau 10§ sanjijiq
-1ssod a1 21343 $15210§ 9y Jo Juswdo[aaap ay) Jo FuruuiFag 2y 18 38IN0d JO) LIRS
[09110Q I8 1 3FRI[0J “[OOLIPUIP 1221) JO WIS [ODIDNNIJ 1 qLIYS ‘[0INII} : pUNoIs : Apuwren
‘15210 AU} Ul BIRLS Funsou Inoj puy ued ap\ -aoejd Suisou 2y} Jo uonezinn pue
UONBAIO 9Y] YIIM UOTDAUU0D 2S0[D © SEY SAIHUNWI0-PIIq Jo juawdo[2Aap 2y
"aou|d Furay
2y} Jo I9j9rIBYd 3yl smoys Jnq juswdopadp paddols v uvow 10U s20p 31 251M02 JO
"a8RI2AR [BUONRU 3] JO %+9 sI yargm ‘Juawrdofaaap Jo jurod 152431y a()) sayorar 94013
pooMPIERY PO AU 1BY) PUl am BaIB PaAIasaxd ay) uQ t15210J jo adA) A1aaa ur sawads
JeJIWIS I §1IB)S SUnD0)s a1 YSnoyye [aad] mof e 18 paddols juawdojaaap 1191}
asnesoq ‘wnjnd o3andod Aq pajuasardor st Suruuidoq oy 1o “2ouafiowd Y} 03
Furuursaq 2y} Woij s903 Yorym vunej ay] jo juowdo[oAdp [ENPRIS B MO[[0] UL am SIY}
wold (g 2[qeL 99S) '95eIdAR [BUonEU aY) ym 31 pasedwod pue ‘urede Laains jo oovyd
okd U0 SJUSWS[A-BUNL) 3} JO AJISIDAIP Y] PaIunod | Sif) Op OJ, "BUNEJ PIUNEXD
a1 Jo yudwdorasap jo aFe)s 2y} I2JUl UBD am J1 WOIJ UONRIAIP Jo Anuenb oY) wroly
0§ “juawdo[oAdp Suo] v Jo 3nsar oyl sI AIBSUNJ] SISLIdIOBILYD 1Y) oFeIdAe ayj oS
“Aunwuiod 2y Jo uawdopasp Junse[-suo] oy unmp Ajuo ssmois 31 pue ‘Suruuidaq
ay) B MO[ sl vUnejIA® s A1junoos 2yl deuiwop APInjosqe eyl samads onoivajed
JO IdqUINU 9Y3 asnedaq SU1ISOIIUT SI 1] "WTIEIS 9211 Y] UI PUBR WINJRIIS qNIYS d) Ul
‘[oa9] punoaS 211 uo 1sau ey} saads ore 219y way) Suowy ueisayin -adomyg pue
adoing jo sjuduId[e-BUNE) YIIM §1IBIS AJIUNWWOd-piiq 3y} jo juawdo[aaap 2y
‘puels 195unok “Io[jews ® Ul uvy)l
Juryorey 103 seorpd pue vonwnu 10 sanipiqissod pury sajdnoos Sunsou arow 1s3I0f
-Inqo1 — Y81y W Qg—¢7 — [[€1 € U] ‘003 ‘A[[eoniaA Inq A[[BjU0Z1IOY A[UO JOU IIAAI
oY) JO uoneIAPISU0D 3} Aq paure[dxa aq uwo 1] (] 2[qeL 23s) Y3y AI2A SEM $1SAI0]
-[SE pue s31sa10j-yeo pJo 2yl ul eare nun iad sapdnos Funsau jo raquuinu Y} ‘35210j
Jo odf1 yowa jo s$aNIUNWIWIOD-PII JO SIOUAIIYIP Y} SUTUIUEXD Seam | UIYAN
‘[eMaual 10§ Pasn aq jou jsnw wnjnod opndod ‘ure ureur oy}
s1 uonejuasard a1aYM SBAIE UONBAIISUOD 9JNJRU UO 0F "UONBZI[IIN SB[ 01 ApBaI 21t
pue woay) [[ey 01 YySnoua umoif ApeaIje aAvy soan) au) .s18210],, 25313 ur dojaaap 0}
§1IB)S AJIUNWWIOD-PIIq 1) 2w oy) Ag "son|eA-£}ISI2ATD MO] paurmexa a3 saynsnl

[

i LESO'T ‘ ofeioA® [BUOIIBU
62059 0SIEl 61£6°0 §690°1 | 5981t Jsalog-yse
SOVO°L 999T°[ £Iv6’0 881¢71 8EISE 1S210§-3BO P[0 18A-0S [
€[L99 CT9E’l 90660 688171 £6z1°¢ | 1sa30j-yeO plO Ieak-QG
8LLT'9 EILET 9rT80 85601 1988°C 15210J-BO PO 18L-Qf
6£8EL°C 980¢"1 1 £79¢°0 1820°L 6¥81'T 18210J-) €0 PlO 1Bak-GT
SSLOC 8ele’l | 96T0°1 96¢C0°1 cToe’e 182101-4R0 PJO 184G
60¥S¥ 9860°1 | 1g69'0 | 6L98°0 L16L'1 wmina oja|ndog
(437487 §9£9°0 | 6151°0 PII0°L YEYO'L spoomauid

|
\ I s | SJUSLA[D
fuoup | wmens | SeMAN | oungyo |, SRS 10
: ucHnqLISICY i

Sisaqof pautwwxa ayi fo sampa-Lpsi2a1p 24 [ T 21qel



the old hardwood groves have 47% of dendricol species. Here the other three strata
— although not in equal proportions — are represented in almost the same order
of magnitude (See Table 3). The shift of these proportions shows a better utilization
of the given possibilities for nesting. My previous experience seems to be justified
— LEGANY 1977 — that the settling of birds in many cases depends on the possi-
bilities for nesting — which is missing more frequently — much more, than on the
nutriment, which can be found more easily. It means that in most of the cases the
minimum factor is the place for nesting which limits the size of the fauna.

Table 3. The distibution of species found on the places of survey
of the examined forests according to nesting stratum and nutriment

P 2, Oy 0,5 Oy Os6  Oyso A
terricol —_ 2 3 2 4 4 5 5
fruticicol 2 2 3 5 6 7 9 5
dendricol - — 1 2 5 s 17 11
arboricol 2 2 3 3 4 7 6 5
carnivore - - — - — 1 2 —
insectivore 1 3 5 ) i3 16 25 18
herbivore 5 3 3 3 4 5 7 5
omnivore — —_ 2 — 2 3 3 3

Key to the signs used: P = pinewoods, P, = Populeto cultum, O,; = 15-year old oak forest,
= 25-year old oak-forest, O;, = 30-year old oak-forest, O;, = 50-year old oak-fores,
= 150-year old oak-forest, hardwood grove, A = ash-forest.

Oy
O150

That is why I analysed the distribution of bird-communities according to the
nutriment. I differentiated carnivores eating mainly vertebrata, insectivores eating
mainly Articulata, herbivores eating plants, and omnivorous birds. Of course I
know that there are no absolute trophic categories like a bird eating only insects,
but there are ones that eat mainly insects. I put each species to one or another group
according to this principle.

As in most of the cases — here, too — I got the absolute dominancy of insecti-
vores (see Table 3). Most of these are small songbirds, which get their nutriment
from the forest itself, so they join in the energy-flow of their place of hatching, which
means that they have a great role in keeping the ecological stability of the area. These
species are also important because they are completely reduced to the forest, so
their preservation can be solved by the preservation and right handling of the forest,
and with ensuring tranquility for them. Of course it concerns several herbivores and
omnivores which are also reduced to the forest. The carnivores had the lowest
value, I found them only on two areas. The reason for the significant decrease of
their number is the same as for the general disappear of predatories.

Because of the apparent differences of each type of forest I counted the value
of identical species — Jaccard’s number — and the value of identical dominants
— Reckonen’s number — in order to show that the communities are really different,
they are not related to each other. The results in both cases mathematically proved
the previous recognition that we can follow the development of a bird-community
on the basis of both the values of identical species and identical dominants. I got the
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A “Tiszadobi-artér” természetvédelmi teriilet erdGinek maddrtani vizsgalata

LEGANY A.
Természetvédelmi FeliigyelGség, Tiszavasvari, Magyarorszag

Kivonat

A szerzd a , Tiszadobi-artér” természetvédelmi teriilet erddinek maddregyiitteseit vizsgilta
olyan céllal, hogy a természetvédelmi kezelés szaméra hasznos tandcsokat tudjon adni. Az dssze-
hasonlito elemzések soran a kovetkezdket allapitotta meg.

1. A terillet keményfa-ligeteire jellemzd maddaregyiittes kialakuldsa hosszi folyamat ered-
ménye. Az egyiittesre jellemz6 a kistesti, rovarevd énekesck dominancidja. A csticsragadozokat
képvisels husevék ardnya igen alacsony. A fejlédés soran jelentésen megné az odulakdk ardnya
és jelentGsége.

2. A vizsgilt drtéren az ési keményfa-liget erd6folt fokozatos rekonstrukcidja valik sziksé-
gessé anélkiil, hogy véghasznilatot hajtandnak végre és a benne lev6 rendkiviil gazdag madar-
egyiittes 1étét veszélyeztetnénk.

3. Az erdéfeltjitisok soran létesitett tdlgyesekben az erdégazddlkodds megengedhetd, de
a véghasznalatoknal konzultalni kell a természetvédelem szakembereivel.

4. A nemesnydrasok és lucfenyvesek véghasznalata esetén a felujitdst kocsdnyos tolggyel
kell végezni.

5. A fenti szabadlyok betartisa mellett természetkozeli erdSkre és maddregyiittesekre szi-
mithatunk, amely a természetvédelemnek itt elsédleges célja.

Ornitolo$ka osmatranja u Sumama za$tiéenog okruga plavnog podrucja Tiszadob

LEGANY A.
Inspektorat za zaititu prirode, Tiszavasvari, Hungaria

Abstract

Autor je na plavnom podru&ju Tiszadob u Jumama zaSticerog okruga vrSio ornitolo¥ka
istrazivanja u cilju unapredjivanja za§tite prirode. Uporednom analizom utvrdjeno je sledece:

1. Formiranje ornitofaune u tvrdoli¥¢arskim sastojinama je dugotrajan proces. U ovim
zajednicama dominiraju korisne ptice pevagice. Ptice grabljivice na vrhu piramide su slabo za-
stupljene. U toku razvoja dolazi do znadajnog povecavanja proporcije i uloge dupljarica.

2. Rekonstrukciju mestimiéno prisutnih stoletnih tvrdoli¢¢arskih sastojina postepeno treba
realizovati, kako nebi ugrozili njihovu veoma bogatu ornitofaunu.

3. Privredna delatnost u obnovljenim hrastovim Sumama je dopustena, ali je pri eksploata-
ciji obavezna konsultacija stru€njaka iz oblasti za8tite prirode.

4. Obnova plantaZnih topola i &etinara nakon njihove sece treba da se vr8i Quercus robur-om.

5. PridrZavajuéi se gornjih pravila ogekuje se uspostavljenje autohtonih Sumskih zajed-
nica i svojstvene ornitofaune, kao prevashodni cilj za¥tite prirode na ovom podruéju.
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ficantly changed the hydrological conditions and the water quality in the reservoir.
Undesired effect of the streams has been decreased significantly and the macro-
vegetation spreading has been stopped.

Rinsing through the different bays with fresh Tisza water resulted in certain
oligotrophization and in the decrease of salt-content.

Generally significant improvement of water quality has occured in the area.
The effect of Eger and Lasko streams exerted on the reservoir has decreased. It would
be advisable — first of all from hygenic view-point — to drain the edbadly polluti
water of the two streams, using the inner water drainage system, into the Tisza south
of the “Kiskore” reservoir.

GYOR1, Zs.:

Physical and chemical characters
of the water of the streams of Eger and Laské

Eger and Lasko, being two small streams of the Western part of Upper-Northern
mountain area are situated between the mountains of Bitkk and Matra, the former
having its source from a spring of limnokren type and the later from that of helo-
kren type.

The water guality of Eger stream is determined except its chemical characteris-
tics first of all by the effects of the area’s industrial and agricultural plants’ and com-
munal pollution. Laské stream crosses an area with scarcer populations, so its water
is less polluted with organic materials.

Our investigations recorded the present water quality conditions, stating that
those of both streams are significantly worse than that of the river Tisza according
to chemical parameters.

KERreszTES, T., MARFAlL, L. and JAsz, T.:

Loading possibilities of the region of the river Tisza managed
by the water economy management “ATIVIZIG” (1971-—-1978)

Loading possibility is a question of a given place or region. As a data of water
quality it is the product of multiplication of the end-concentration and the charac-
teristic mass of water resulting in g/sec.; that end-value which occure after the inflow
of contamined water (after mixing the contamined water with the receptor’s one)
without the receptor’s damage. Its investigation has special importance because
financial factors require the study of natural processes, that is the recipient’s
“tolerance” and self-purification capacity because they determine the necessity of the
establishment of the often rather expensive artifical sewage farms.

Data characterising best of all the quality of water loaded with domestic and
organic industrial sewage are those of oxygen-economy, the most significant of
which is the amount of dissolved oxygen and the connected oxygen saturation.

Present paper describes the loading possibilities of the Tisza region between
the inhabited places “Csongrad” and “Tiszasziget” from 1971 to 1978 during 5
floodless years. Data were analyzed with computer programming.
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In Hungary according to our informations, this kind of investigations weie
carried out only in the Danube river. In the station of Public Hygiene and Epide-
mics of County Csongrad during the past two years frequent investigations recorded
the resistance of E. coli and Salmonella bacteria isolated from surface waters.
According to the results 40—60% of E. coli strains were resistent while Salmonella
bacteriae were highly sensitive to examined antibiotics.

The aim of our investigations and this lecture is to call the attention to the wide-
spreading of R plasmids as possible risk factor in our rivers, the number of which is
constantly increased by the ever-increasing sewage inflow.

EstoOk, B.:
Bacteriological status of the Eger and Laskd streams

Eger and Lasko streams take their source and flow into the “Kiskore” reservoir
in the territory of County Heves. Lasko crosses scarcely populated habitations, con-
sequently it contains less organic sewage and epidemic bacteriae than Eger. The
later is more polluted (differently treated domestic and industrial sewages). The
other source of pollution is illegal sewage outlets in the area of Eger and the intensive
animal husbandry along the reach between Szihalom and Négyes. Worst is the
stream’s bacteriological condition in the area of Almar—Nagytilya—Szilhalom.
From the view-point of chemical data Eger stream is more polluted than Tisza. As far
as Salmonella content is concerned in the water of Tisza this epidemic bacterium
could have been registered only in 33.7% along the reach between Cigind and Kis-
kore, while samples of Eger showed 42.8Y positivity immediately at the inlet into
“Kiskore” reservoir unanimously spoiling the bacteriological status of the reservoir.
Consequently when considering the sport, holidaymaking, agricultural and other
water-consumption possibilities the bacteriological status must be taken into account
all over the area of the reservoir aspecially at the mouth of the Eger stream.

Kiss, I.:

Problems of algal indicators and
water classification in the environment protection
of the river Tisza and its tributaries

In several cases existence of physiological variants of alga species, the so called
biotypes has been observed. That’s why introduction of physiologic and genetic
experiments are necessary for the analysis of the four main indicators of water quality
with the help of algae. In the case of halobity it is doubtful even at an osmoti-
cally non-damaged organism whether it has strong halophity or it is to be considered
only as a halotolerant. As enzyme activity is significantly effected by pH, the role of
it must be stressed (probably using the term of ionity or hydrogen-ionity) together
with salinity.

Saprobity and trofity are connected not only by the mineralization but
also by the heterothoph nutrition of certain algae. Several of them have al strong auxo-
trophic character being able to use up and incorporate the amino acids of the water-
polluting proteins, many of them in subkingdom Euglenophyta demand the auxin;
several of them or their varieties seemed to be dependent from vitamin C. Con-
sequently polluting organic material needn’t always be mineralized. Some algae
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The methods of calculations are as follows:

— using all the concentraion data of vertical rates and the actual speed of flow:
— using the average concentration data of vertical rates and the water output;
— using average concentration data and water output of the whole segment;
— using concentration data of the current-line and the water output of the segment.
Different methods of calculating material-flow and the comparison of data
aimed to determine the minimal sample number and concentration the determination
of which would still provide authentic average material-flow data.
Connection between the material-flow of 6 components and the water out-
put was examined as well.

GAL, D.:

Comparative zooplancton investigations in the dead reach
of the river Tisza

Qualitative and quantitative changes in the zooplancton of the 5 most important
dead reaches of the Lower-Tisza region (Atka, Kértvélyes, Martély, Alpar, Tiszaug)
were investigated monthly during the last two years.

Regarding both species and individual numbers Rotarita species were dominant
in the zooplancton of the investigated dead branches. Brachious species were the
most frequent in all 5 dead reaches. The total individual number shows two annual
maxima in May and September. During maxima the total individual number is as
many as 80—85 000 ind./l, and during minima — especially in winter — it varyes
between 6—8.000 ind./I.

Saphrobiological quality of the water of the investigated dead branches differs
significantly also showing great changes all over the year. Dominating species of the
winter months are oligo-, beta- and beta-mezosaprob species (0—b.: 38—45%,
b.: 35—40%, b—a.: 13—18%). During summer months water-quality gradually
decays and the number of beta-, alfa-mezosaprob organisms increases (o—b.:
22—24%, B.: 36—41%, b—a.: 39—45%).

Regarding pollution of the investigated dead reaches their order is: 1. Martély-,
(most polluted), 2. Tiszaug-, 3. Alpér-, 4. Kortvélyes-, 5. Atka dead reaches (less
polluted).

MELANDA, OBRADOVIC, BoZA, P. and RUZENKA DURCIANSKI:
Data to the flora of the southern Tisza region

This paper includes the data on four plants having a significant role from the
view-points of plant geography and floristics in the flora of the Southern Tisza
region.

Alyssum linifolium is a boreal relic species found first on the post-glacial age
along the Southern Tisza region. It seems to be a differentiating species on the Pannon
Plain stretching to North as far as Titel plateau.

Vicia picta Fisch. et MEy. is a Pontian species. Its appearance was mentioned in
the Southern Tisza region at Beodra by KovAcs referring to Thaissz. KovAcs him-
self found it at Obecse in the.inundation areas of Tisza in 1914. It is to be found in
Hungary, Roumania, the Southern part of the USSR and Siberia. It is a rear plant
Jrom floristic view-point, though nowadays it is spreading. Its plant-geographical
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1. Disaster theory is the suitable model for studying the floods’ oecological
consequences. The speed of inundation, its height and length have important effect
in the forming of jumpings type “fold” disaster and in the measure of hysteresis and
in the time of jumpings. Possibilities of appearance of the “cusp”-type disaster are
decided by the number of refugees.

2. The recolonisation from other areas consists of two phases:

(a) in the immigration phase the number of initiation population is saturative and

(b) in the phase of multiplication it has logistic increase. Forming of these two phases
and their ratio depend on the migrative inclination of the recolonizing populations
and on the strategy of their multiplication.

FARKAS, A.:

Effect of the Tisza floods in 1980
on the multiplication of some fish-species

Frequent and long floodsof 1980 year effected properly the spawning of the most
fish-species.

Inundation area was covered with water almost constantly from February till
the end of June. There were inundations of greater degree in the middle of February
and March, at the end of April and at the beginning of June, August and December.

The warm water of the inundation area provided suitable possibilities for lyaing
roes and food for young and their majority got back into the river with the reentry
of the flood.

During the flood of February and March happened the spawning of pike and
during the flood at the end of April that of pike-perch and that of the carp and the
silure in June. The great quantity of young proves the successfull spawning.

BABa, K.:

Effect of the land areas of the Tisza plain
on the forming of snail fauna

(Lecture will be published in the volume of Tiscia for 1983.)

LORriNCZ, J.:

The winter-feeding of osperies in the reservation area
of the middle-Tisza region

We began to feed osperies in “Pélyi” Bird reservation area in winter 1976—77.
The first years provided only an indirect proof of success lacking proper experiences.
In 1978 the coast of feeding was provided by the Direction of “Hortobagy” reserva-
tion area. In February of 1978 we could provide direct observations. At that time
feeding place was frequented by 9 osperies and one young golden-eagle. Feeding
has become regular since then and on the basis of present results and experiences a
nation-wide movement is developing.
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average (33.9 ppm). Because of its ideal mineral content and great quantity the
vegetation of Kiskore—Abddszalok inundation area should be used for feeding
more intensively.

Bancst, 1.

Investigation of the small watershed area
of the middle-Tisza region

The investigation of the small watershed areas provides the increasing number
of information required by the problems of water management. These informations
can be obtained by the periodical and detailed control of the quality change of water
carried out with analytical methods during 5—6 years. Results of the above-mentioned
examinations in the watershed area of Gerje—Perje in 1980 unanimously proved
this idea to be correct.

The lecture includes the general references to the investigations of the small
watershed areas and some characteristic details of our results.

The data of these investigations are going to be published in a paper.

STAMMER, ARANKA and MALIK, ERZSEBET :

Change of the construction of blood cells
in the fishes of Tisza

Eight types of blood cells described by ScAPErRKLAUS (1979), LEHMAN and StU-
RENBURG (1975) were examined in ten fish species of Tisza with light-microscop
using Giemza and Pappenheim dying and the cytoplasmic granulates were observed
with electronmycroscope.

Blood cells of the fishes belonging to different orders and ages were totally the
same but they greatly differed from the higher classes of vertebratae regarding their
shape, size and plazma-organs. It is difficult to separate the thrombocytae, limpho-
cytae and granulocytae. Classification of the blood cells developing in the different
sections of the kidney — the main organ of haematogenesis — is difficult.

High salt and ammonia content, increase of temperature and pH, the lack of
oxigen or vitamin and the effect of pesticides or antibiotics — all these factors result
in the damage of cellular membranae, hypocromasia, amitosis, increase of the num-
ber of proeritrocytae, decomposition of the red blood cells, modification of the red
blood cell — limphocyta ratio and forming vacoulum in the monocytae. Usually
hamatogramm of the fish was changed only by a strong environmental effect, so it
can be established that the blood analysis — although it is relatively easy to carry
out — doesn’t offer essential proof of diseases.

T6éTH, MARIA and ZSUGA, KATALIN:
Biological examination of the watershed area of Gerje and
Perje

The plant and animal organisms of water have a significant effect on the water-
quality by means of their metabolism. That’s why their biological examination is
important in studying the oecosystems.

Saprobiologic, bacteriologic, algalogic, chlorophyll content and zooplancton
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MikEs, M., HABIJAN, V. and DIMITRDEVIC, S.:

Oecological aspects of the wild cat’s
(Felis Silvestris Scur., 1977) feeding behaviour

According to our investigations carried out along the Lower-Tisza region into
the relative and frequency ratio of the wild cat’s prey (HABUAN—DIMITRIJEVIC 1979)
and into the distribution of small mammals in certain biotypes and into the day-
night rhytm of prey-predator can be drawn mutual and unambiguous connection.
Rodents remnants found in their stomacs prove them being the main source fo
the predator’s food.

From faunistic stand point it is important to mention the first appearance of
the forest-vole — Cletrhrionomys glareolus — at the Tisza, hintin at the primary
forest stand of the Lower-Tisza regionon biocoenological level.

Analysing the question of “benefit” or “damage” wild cat by killing noxious
rodents proved to be unanimously useful. It would be advisable to establish here a
Protected area and provide the protection of the species in question.
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