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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 tr€ated ones were grown amonq lhe
\ame ctrcumslances. At postemergent treatment 4-day-old seedliDgs were moved from darl i into
a_ lrght-thcrmosrar (about 70O lux) and during their further $owth a 14 hour light_period was
changed with 8 hour dark one. Plant-physiological changes were observed by f;llowing some
paramlt€rs, so the control plants' soluble protein content could be decided acaording to LowRy
ar al.  (1951). and.rheir peroxidase enzyme activi ty by ColowrcK's and KAPLAN'S met-hod (1955).
. _ lruflng neto expenments in culture pots herbicides (0.5 g clorbromuron and 3 ml/l herbi_

cides micturesl were carried- during sorr,,ing preemergently an-d postemergently on dipiyllouse.
Expenmenls were reDealed J-5 t lmes.

Results and discussion

Effect of preemergently used clorbromuron on barley, rye and oat seedlings.
. _ Preemergent treatment was examined on the 5th day of geimination carried o;t
in dark. 2 mg/l and? mg/l concenftation of clorbromuron or iis 5 times more amounr
were established not to inhibit the seddlings' deyelopment, even slightly prometed
the root's and stem's growth in length at all the three control ptants aTable l).

Table l.,Efect of preemergently used clorbromuron treatment on the growth
of 5-day-oltl seecllings and on the dry-matetial content of planti

Sorres Agent-s.
concenlral lon

Length in n lm.
shoot root

Dry-material content in %
shoot root

Barley 2 n\gll
4 msll

l0 ms/l
20 lr'ell
contto l

77
80
84
86
73

122
I  l 6
128
125
r 1 8

7.57
'1.52

7.57
7.95
7 .3

7.7
7 .3

6.85
7 .22

Rye 2 msll
4 mg/l

l0 ms/l
20 mgll
conlro l

9.05
9.4
8 . t 2
8 .2
8.48

10 .4
8 .2

6.85
6.9

5.58
s .7  5
d _ )

7.O
6 .8

When examining the dry-material content, lower concentrations ofclorbromuron
resulted higher values in the root and shoot ofthe control-plant. At higher concentra-
tions dry-material contents wer€ 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).

4

65'to

68
65

106
90

| l 9
117
n 2

Oat 2 mgll
4 mg/l

10 ms/l
20 ms/l
control

73
80
79
10
72

52
58
55

54

1 . 1
6.12
7 . 7  5
'7.O2
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fzb]. Data of Gramineae species pteetergently treated hlith weed-killing mixture and

setminated i dark

Agent's Length
concentratton ln mnl

Shoot

AA PO

rlc EU/c
fresh fresh

weight weight

Dry-
mate-
rial

in o/;

Root

Dry- AA PO
Length mate- yle EU/C
in nrm rial fresh fresh

in % weight weight

78
56
48

126
208
244

7.86 207
9.4 308
6.5 347

9.37
15.00
6.8

7 1
64

149

Barley
Rve
Oat

5 rnl, / l

'7. '16 
186

14.70 236
6.3 240

137 rJ2
251 70
2s9 54

l 0  n r l / l
1.95 203

10.00  381
5.

'71

1 3 5

Barley
Rye
Oat

6 .23  195
6.4 197
6 .  |  161

87  7 .4  2n  t 23  l l 7
control 92 9.3 364 249 108

t96  4 .4  371  316  106

Barley
Rve
Oat

'lable 
4. Data of cercals postemergentl! tteated with herbicides-mixtures

Sortes
Agent's

concentta-
t ion

Length
ln mnt

Shoot and first Ieaf's level

Drv mate- AA -19
. i - r  , -  ' r  l l s  E U / 8

fresh weight  f resh weight

Barley
10-day-old 5 ml/l

2.5 n\Il l
control

120
142
t 5 3

t04
1 1 5
139

10 .78
9.98
9 .56

Rye
10-day-old

441
2'79
30r

396
465
336

5 ml/ l
2.5 ml/ l
conlrol

4 1 2
481
451

96
96

1 1 3

10.00
10.2

Account of field-experiments in culture-pots; Plants of fleld-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 postemergenl 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 ofthe 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 ofthe chlorbromuron, while our experiments with other herbicides, for exarnple
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 razlilitim materijama opteredenorn vodom

I. Uticaj klor-bromurona i herbicida na Gramineae

SZELL JULTANNA, K. BALocH IBoLya i H. MiszARos M/RrA

JATE, Szeged, Hungaria

Abstrakt

Autori  su ut icaj klor-bromurona (3-(3-klor-4-bromfeni l)- l-metoxi l- l -meli lurea) izudavali
na , i tar icama-. Konstatovano je selektivno f i toloksidno dejstvo nakon postemergentne primene
nerbrcrda na bazi uree. Preemergentna tret iranja kao i  rezultat i  eksperimenata u sudovima gaje-
nih bi l jaka u_ prirodnim uslovima, pokazali  su selektivnu osetl j ivost ved pri  kl i janju. Ovl rezri l t i t i
se podudaraju sa postignutim efektima W€ssEL-a i VAN DER VrrN-a (i956),'koji su ukazali na
ainjenicu da listovi veoma brzo gube moi vezivanja CO, nakon trctiranja herbicidima na bazi
uree. Flavinmononukleotid je u stanju da sprcdi ulogu razdvajanja materija unutar fotosistema.
Na osnovu ove uzajamne uslovljenosti moguie je u samoj biljci utvrditi stepen detoksikacije
eksperjmentalnim putem (SwrELsER, 1963). NaSa dal ja istraZivanja predvidjena su u ovom Dravcu.

BJII4'HI4E 3AIP'3HEHHbIX NOJII,IBHbIX BOA HATPYXEHHbIX
PA3JII4I{HbIMI4 BEIUECTBAMII HA BbIPAIIIIIBAEMbIE PACTEHI,I'. N

BJIVIfiI{VTfl MOTOPHOTO MACJ'IA II

APyIr4X COnEfr, 2,4-n HATPr,rt

I O .  K u u J ,  K .  O l o r e n r i  r j  M .  f o p B a r

Vnnaepclrer r.ru. iioxe$a Arru-'rrr, Cere!, BHP

Pe!roMe

B oflbrrax npeeMepreHTH6rM cnoco6oM qcnorb3oBajru o,lHoBpeMeHHo 2,4-A HarpxeByro conb
c MoropHr,rM MacroM lnrr BLrpaulrBaHuq rvMeHs, TBrxBr,r u orypqoB. ycraHoBrnn, Aeiicrsre pa]r'.lt H_
Hr,rx cnoco6oB sa npoqecc npopacraRrr ceMrH y olHoaojr6Hr,rx fi /tByxnorrhHrjx pacreHur.r,

Macno B,'rurer Ha [poqecc npopocraHlr ceMrH, BoAa npolr.{xaer qepe3 ceMrlor.rr{ He 3atreD_
xrBaercr MacroMt B pe3ynr,Tare, yero, ceMr xa6yxaer, npnvert 2,4-A ocHosxot rep6uus,q_ xir
ropMotoBJrrrTerbxoe BeLqecTBo 3aaepxrBaeT pa3BuTxe 3apo,Ill,rrrla x npon3Bo.qtT onpeleneHELre
r3MeSeHUr.

yBensqeHHr,rii o6heM acxop6!Aosoi xl{c.rror6r nocreneHEar aKT!Bu3aur], rrcpo(c}rna, yKa3LF
Baror-Ha ycxop€Blte o6MeHa Berq@TB, tro oco6o nporB,itercc y rbICB6r.

y oryplloB, nporBneHue paHHHx noBpexleHHrli yxa3HBaer Ha Hecnoco6Hocru colepxaHr.fi
n3MeHeHrfi (DeHona. y crJrr,Eo [oBpexaeHH6rx pacreHr.ii peaKo yBe,1Hg]iBaercn (oltuqecrao acKop_
6tlroBoii xxcnorLr.

y 3apo,qBrrreii orypqoB! 3To Bntttrxc B paHHxx craAurx eure He nporBrrerctr, Ho y 7-!HeBH6rx
nopocrxoB 3apoA6rujet TErKBbr r{3MeHeHne yxe gcHo npoqBfi-qocL (Cen,1 1980).

B ceMeiicrBe 3na(oB6rx Mop(bonoru,rec(Be { crp}xrypH6rc rjJMeHeHr, B llpopacraH{r ceMrH
oqeHb no,qo6Hble. Bec cBexero tM6puoHa yBe.ixqnrcr fia I20% B rcreqe8un 20 30 vuayr nocae
npneMa BoAbr (MapKyur 1966), l4Tax craro rcHo) vro BperHoe BrqqHue MoropEoro Mac_ta vxe
nporBnqeTcr rrps nepBr,rx rlarax lpopocTaHnr ceMrH.
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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 l0 ml/l and
agent 2,4-D of 2 mgll.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 Kecskemet was interrupted
completely by preemergent dosing of 2 ml/l oil and I mgll2,4-D, soon after the seeds'
germination seedlings died. Parameters of test-plants diverging sensibility are shown
in Table 1.

Table L Effect of nlotor-oil and sodium-salt 2,4-D oh seedtings lr?aled preemergently

Barley
6-day-old

Asparagus pumpkin
7-day-old

Cucumber
3-day-old

Test-plants

Treatment

Length of
root

i nmm

57 .3
I  t 5 . 5 | ]  5 . 7

t . 6  0 . 8
4 .1  4 .4

6 .1  14 .2
33.7 59.2

I  81 .00

r 80.00

Peroxidase
actrvlty
EU/e

fresh weight

10 ml/ l  oi l-r  2 mgll  2.4-D
control

5 ml/f oil + l mell 2,4-D
conlrol

2 ml/ l  oi l+ I  mg/l  2,4-D
control

58.9
55.6

43.2
22.4

33.00
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 quantily 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.

'lable 
2. Examinalion of pteemetgenll!1rcaled (ucuntber seedlings

PO activity
EU/g

fresh weight

28.2

rle
fresh weight

Total fenol Total soluble
content protein

t lc mg/g
fresh weight fresh $eight

2 tltlll oll+2 mgll2,4-D

control

l 0

158 .00

150.00

206.00

150.00
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n!€Lbcn az aszkorbinsav mennyisdge hirtelen gyarapodast mutat. A harom napos csirandv€nyn€I,
iS, az uborken m€gez a hatiis a korai id6szakban nem jelentkezett, de a 7 napos sptirgattjk csira-
nd\enlckn€l mer megellapithat6 volt a veltozas (SziLL 1980).

A Gramoneae csaledban a csir6z6 magvak morfol6giai ds szerkezetbeli valtozrsai icen
hasonl6ak..Az embri6 fr iss si lya 120%-kal n6 a vizfelvdtelt  kcivet6 20-30 perc elreltevel (M;R-
cus 1966). Igy 6rthet6, hogy az olaj kerosito hariisa mer a csirdzris els6l€p6s€be nagyon radikeli-
san avatkozhat be.

Uticaj navodnjavanja na gajene kulture razlititim materijama opteredenom yodom

Abstrakt

U naj im eksperimenlima sa preemergentnom primenom zajedno smo tret irat i  2,4-D natr i-
jumovu so i  motorno ul je na jedam. bundevu i  krastavac. Utvrdjeno je da ovo tret iranje razl i i i to
utide na proces kl i janja monokoti la i  dikoti la.

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 f iziologj j i  kl i janja.

Poveaana kol idina askorbinske kjsel ina i  tendcnci ja povecavanja peroksidazne aktivnosti
ukazuje na razlagajuic oksidativne procese u razmeni materi ja. Ovo je naj izrazit i je kod bundeve.
Za rano utvrdj ivanje osteienja u sludaju kraslavca promena ukupne kol idine fenola nihe pogodna.
U bi l jaka sa jakim osteienj ima kol i i ina askorbinske kisel ine pokazuje naglo pov€davanie. U trod-
nevnih kl i janaca bundeve vea su se ukazalc promene (SZ6LL 1980).

Morfoloske i  strukluralnc promene u nakl i ial im semenkanla Gramineae su veoma sl idne.
Sveza lezina embriona se u roku od 20 -30 nt inuta poveiava za 120% nakon uzjmanja vode (MAR-
cus 1966). Sasvim ie odigledno da se Stelno dcjstvo ul ja radikalno pojavl jLr je vei u prvim trenu-
c ima  k l i i an ia .

II. Uticaj motornog ulja i 2,4-D natriiumovih soli

Krss JuDrr. K. FUGEDT KLTiRA i H. Miszr(Ros M;RrA

JATE, Szeged, Hungarid

BJ'IIISHI{E IIOJ'II{BHbIX BON, HA|PYXEHHbIX
PA3J-II4qHbIM 14 BEIIIECTBAMI{, HA BbTPAIII'TBAEMI,IE

PACTEHT,Iq I. BJIT{qHT{E XJ'IOP-EPOMYPOHA II
I4X CMECI4 KAK CPEACTBA A,'rq yHI4T|TOXEHI4{

COPH'KOB 3,'IAROBI,IX KYJIbTYP

lO. Ce,.r" 'r ,  K. Ea.ror, l { .  r-r M. fopBar

yHnBepcxrer r.rM. toxe4a ATTunsr, Cere,q, BHP

HaMrj uccneloBaHo B"'rrrlrne 3-(13-xnop-4 6poraoeHur)-I-Meroxcl-r-I-Meryr),pea: coxparleHHo
x"'rop-6poMypou, Ha xne6BHe xyxlTypLl, npn nocreMeprer{Tlbrx nccrreloBaHrrx. orrDeaeJlu1rocb
(bororoxc qecxoe BnurHrre rep6xrl{!a ypea l{a pa3JrrqE6re x,.re6HLle xynBlypbr. Pe:ry.jrBTarBr on6rroB
rrpoBeaeHLrx cBo6oaHo Ha rrojrgx B onbrrHbrx ropuKax, obpaluJrll BrrrrMar le Ea pa3J ,tgnyto rtyBcTBII-
TenBItocTE npopocl_atolunx ceMtH ( xtMuxaTaM.

Te xe pelynhrarLr nonyql"'rr raxxe Beccen (WASEL) ri BaEAep BeeH (VaN DER W!EM) (1956)
xolla yKa3anx Ha To, rrTo nrcTr,r npfi rcnoJ.rbtoBaH{r xrrMr{qecxoro coealHeHr'tr ypea ropa3ao
66rcrpee repqrcT yrnexrc,tHfi ra3, BHyrpx (borocticreMbl pa:rnoxeHle BetIl@TB Mon(cr 3allrr]trb
(!:rauunroxonyrnenrr.r4. Ha ocHoBaHIII! BErcurecKa3aHEr,rx Ba3rMoAeficrBnfi Bllyrp'r pacrelni MoxEo
rpoB@T! on6rr lnr ycraHoBresrq Mepr,r nero(cuxaqnu ([IlBee,.rcep, SwEELSER 1963). B sToM na-
npaBneHnu Mn nperrrHrn npoloJrxarb 3r(cleprMeHTur a rarxe cBo6olnonoqseuxrre grcnepxMeHTlr

3Har BpeMr pacnala rep6xqxAoB c Toqxs 3perrlr cenbcbKoro xo3cficTBa r oxpyxarcu{eii cp€aLl,

1 1
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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. Ullntcn et al. (1971) investigated the water of

beachei along the R6ckeve branch ol the Danube and along the Danube-bend'

They found tiat the quality of the water is unfavourable and detected regularly also

patiogen bacteria. In order to establish the hygienic water-quality of Lake Balaton

i .o-'pl"* survey was carried out by Scxtrrrrt et at. (1978)- According to their

reportin this region of water "the deteriorstion of the hygienic bacteriological para-

meters expressiEle also by the classification of the water quality still did not take

olace".
ln the period between lg75-1978 we found on the basis ofthe hygienic bacte-

riological investigations carried out by us (HEGEDtrs l-980) that the surface waters

of thi county weie of a "contaminated" quality except for a few cases Consequently

it appeared io be of importance to examine whether our surface waters are suitable

in t'he season of utilisation (about from May to end of August) for the puryoses of

bathing and water sports. The present study is a detailed report of this problem'

Materials and Methods

In Csongr6d county the recreation areas, the beaches along surfac€ waters have been deve-

loped in the fliod-plain ;f the rivers Tisza, Hermas-Kiir'iis and. Maros' further in the Tisza back-

water it Mrirtdly. irom the aspect of the evaluation of the hygienic conditions priority was given

to rhe investigation of the supply of drinking water. 1o the sewerage, 1o the collection of wastage

and refuse, tJ the purity of ttre air, to the l iving plants and 10 the bacteriological quality of the

surface witers. rl ie hygienic bacteriological i;\estigations were carried o.,t according to the

"Methodotogical InstruJtions" (tg;?) issuedlb) lhe Departmenl for wa-ter Hygiene of1ry: Nqt-io-

nal Institute-of public Hygiene. and to the'standard 'Bactenological lnvestigation of Drinkin-g

*ater" (1971). The resuiti were evaluated on taking into account the l imit values of the Draft

of Sectoial Standardizalion of the Ministry of Health and the National Omce of Water Con-

servancv (1972).

Results

On the basis of the hygienic survey the supply with communal uti l i t ies is similar

in tl l  the recreational areai. The supply with drinkrng water is cdequate, its quality

has been controlled by the Public Health Stution (KOJAL.) of the county by regular

samplings. The sewage disposal was at present everywhere inad-equate' The sewer

syst;m is not established, the sewage lagoons located in the flood-plain do not

operate adequately due to the high water level. Therefore during the floods.the

hizards of the contamination of the recreational areas are particularly existing'

When the flood has passed, the arrangement, disinfection of the area and the reno-

vation of the buildings are necessary in every case. The sewage disposal of the swim-

ming boats on the Tiiza river at Szeged is rrlso objection.rble since the formed sewagc

enteis the Tisza directly below the bort, contrminaling in this way the balhing area'

The unreclaimed sewage ofthe city Szeged (3bout 70000 mS/dry) is now polluting

the Tisza reach below"the city. Owing to the contamination of the river the Public

Health Station (KOJAL) refused the permission to e5tablish a beach in this reach'

The collection oi refuse and its t:-ansport is orglnized and reguhr in the recreationrl
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Fig l Changes in the amount of the water output in 1979 1980

bv the workers of the firm ATIVIZIG and the authors express here their grrtitudc
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Table 3. Serotlpes and numbers of Salnonella slrains isolated in the years 1979 and
1980 at lhe recor.lerl samplitrg sites

'ig; *l ;;i#i';
Salhlonella serotypes

,.1
{
F

F

1. S. derby
2. S. give
3. S. panama
4. S. typhimuriunl
5. S. agona
6. S. heidelberg
7. S. newport
8. S. bovismorbificans
9. S. abottusbot)is

10. S. london
ll. S. senftenberg var. newcastle
12. S. anatum
13. S. aba
14. S. bredeney
15. S. enteri t idis
16. ^S. erse,
17. S. indiana
18. S. infantis
19. S. java
20. S. mbandaka
21. S. reading
22. S. saintpaul
23. S. thompson

- - -  1  -

I  - - - -
- - -  I

1 3  6  8 1 1  2 6

3 -
3 -
1 l
1 4

;
2
I

2

z
I

4

2
5
I
2
2
3
3
2
2
I

1

I
I
I

l l
1 1
8
7
6
5
4

3
J

z

- -  I

- -  I

I  - - -

_ t t l 2

t l -
; ;

I t
i l :

I -

l -

l - -
l

[ ';;

- -  I

- l
- -  I

1 - - - -

Total: o  o  L *

TISZA, Szeged (r) values refer to sampling sites: Riverbank beach, four boathouses for
swimming and "free beach".

Underllned serotlpes indicate serotypes isolated in Csongrdd county for the first time.

The Department for Settlement Hygiene of the Public Health Station (KOJAL)

of Csongr6d county surveyed the health resorts and beaches with jncreased attention
n 1979-1980. On the basis of the control tests it was found that:

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

acceptable;

2. the development of the supply with communal utilities, with particular res-
pect to sewage treatment and disposal, is yery imporlant in order to protect

the surface waters from further contaminations;

3. the development of the correct human forms of attitude during recreation

and bathing must be promoted;

4. in order to achieve the more cultured developnent of the investigated areas

a more efficient coordination of the activity of the keepers, the operators,

the social and mass organizations and of the authorities concerned is needed.
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Csongrid megye felszini vizein ldtesitett strandok bakteriol6giai
6s kommunflhigi6n6s helyzete

HEcEDijs MiRra. Livar IBoLyA, FoDRE Zs6FrA es Zsrc6 MARctT

Csongrdd meglei Kozegelzsigi igyi-Jdrvanydgyi Al lome..
Szeged, Hungary

Kivonat

A szerz6k 1979-1980-ban kiemelten foglalkoztak azzal a probldmeval, hogy a nyi ir i
hasznosit isi  id€nyben, Csongr6d megye felszini vizein letesitett  strandok az i idi i lds, f i j rd6z€s
vizisport cdl jera alkalmasak-e. A komplex felm6r6s alapj i in megellapitott6k, hogy az i idi i l6teri i -
le tek alapvet6 higidn€s helyzete kieldgit6 6s ugyanakkor megjcl6l l6k a legfontosabb feladatokar is.
A hasznositasi idenyben v6gzett vizbakterjol6giai vizsgelalok eredmdnyeit t6bl6zatban r i intertek
fel a minlav€tel i  helyek megjelci ldsdvel. A vizmintdkban vizsgdltdk a Salmonella bakt€riumok et5-
fordulesAt, valamint a col i fotm 6s a faecal is col i form bakt€riumok mennyis6gdt 6s egymeshoz
v iszonyitott  arenyukat. Az er€dm€nyeket dsszehasonli tottAk a vizsgelt id6szak vizhozam meny-
n yis€gdvel. A kdt dv hasznosit i is i  id€nyben repzett higi€n€s bakteriol6giai vizsgalatok eredmdnye
alapjen felhivjak a f ieyelmet aria. ho€y Csongrdd megyiben csak Mdrt6lyi  holt  Tisza-eg vize
felel meg i idi i les 6s vizisport cel idra.

Bakteriolosko i komunalno-higijensko stanje podignutih strandoya
na otvo.enim vodama Zupanije Csongr6d

HEcEDils MiRlA. LEv^r IBoLyA. FoDRI ZsoFrA iZsrc6 MARclr

Zdravstveno-epidemioloska stanica iLrpanije Csongri id, Szeged, Hungaria

Abstrakt

Autorisu se u toku 1979--1980 godine posebno zanimali  problemom podobnostiStrandovit,
podignutih na otvorenim vodama Zupanije Csongri id. za rekreaci ju, kupanje i  vodene sportove
u loku letnje sezone korisienja. Na osnovu kompleksnih istraZivanja utvrdjeno je da rekreaciona
podrudja zadovoljavaju osnovnim higi jenskim zahtevima. i  is lovaemeno su odredjeni i  najvazni j i
lzadaci.

Rezultat i  bakterioloskih anal iza u sezoni kori l ien ja rekreacionih centara, sa naznakom loka-
teta uzimanja proba, prikazani su tabelarno. Utrrdj ivano je prisustvo Salmonella bakteri ja, kol i-

.aina Coli form ifaecal Coli form bakte. i ja i  nj ihove medjusobne vrednosti .  Rezultat i  su uporedj i-
vani sa kol idinom protoka vode u sezoni ispit ivanja.

Na osnovu rezultata dvogodiSnjeg bakterioloikog ispit ivanja ukazuje se na dinjenicu da na
podruaju Zupanije Csongri id samo mrtva Tisa Mdrl€ly odgovara za rekreaci ju i  upra)njavanje
vodenih sportova.

EAKTEPI{OJIOTIIqEC(OE 14 KOMMYHAJITI,ITIIEHHqECKOE

cocTotHI{E noBEPxHocTHbIx BoA nJ'ttxEll

B OBJ'IACTI{ qOHTPAN

M .  X e r e , . l l o r u ,  } { .  , r l e  B a { ,  X .  O o r p e  u  M .  ) { ( r r  o

Casr.trapto-?HxreMr.roJlorrqecKar o6n. qorrpar. Ceren, BeHrpqt

Pe3toMe

ABTopbr B 1979-1980 rolax 3aHqMa,lrc6 sonpocaMs. qro B r'rerHeM celoHe noBepxEocrfi6tc
BoALr qoHrpaAcxoit o6,racTr, rB,.rrloTcr-,'t[ flojlxolqulrM]t c uer'tLro ornbrxa, KynaHrq H BoaHoro
crropTa.

Ha ocHosaHulr xoMnre(ct{ofo u3yqeHl,tc 6bt,to ycraxoBneuo, rrro B cyrqHocrl rtlfrenuqecxoe
cocrotHx€ (ypoprriLrx Mecr rBr'lrerc, yAoBneraopnrenbHLrM x HaSHaqeHHbtM qen6rM, B To xe
BpeMt K 3ToMy HaMernru causre 6,rulru lararrx. Pe3ynbrarbl npoBeAeHHr,tx BoAHo-6aKTepr(o,(orx-
qecxt{x Hccr.reloBaHrn B nprBeteBHoM celoHe s rabnnlax 6br,.rH npeAcraBrreHbr c yr(a3aHneM B Hl.rx
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separation of species from one another is also as dimcult as the delimiti l t ion 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
jn this way numerous transitions in form occur" -). According to Grtrlrn and Hu-

BER-PEsrALozzI Microcystis aeruginosa is probably identical with M. flos-aquae.
Husrn-PrshlozzI does even disbelieve the existence of Microc;stis scripta, M.

ochrqcea and M. pseudof lamentosa (Gttrltn 1925, Huarr PEsrAlozzl 1938). ln

the form group of Microc)'stis aerugiroJa STARMACH separated the f. aeruginosa

(f. typica) Er-sNxtN and f .fos-aquse (WrrrR.) ELENKTN (STARMACH 1966). FELFoLDY
(1972) claims thal Microc)'stis aeruginosa and M. fos-oquae are independent species.

Our objective cannot be to negate the existence ofthe genus Microc.)rJ/t.t, neverthe-

less it should also be emphasized that in this regard examinations on the formation

and further fate ofplanococcus cells seem to be of key importance. In the judgement

of the morphological characteristics of thc 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 hasnotbeen observed yet either under natural con-

ditions or in laboratory cultures. In spite of that it is l ikely that every planococcus

cell is able to produce a new trichome. ln the following the planococcus formation

of Anabaena spiroides Kleb. observed in the backwater of the Tisza river at town

Csongr6d wil l be reported.

Materials and Methods

The breaking up of the lrichomes of Anabaena spitoides into planococcus cells took placc

in f iost cases in periods of last ing mass production. Such a mass production had been obs€rved
before in sodaic lakes (e.g. Feher lake at Szeged) and in four backwaters of the Tisza river (Csong-

r6d, Cibakh{za, Rakamaz, Tiszaluc). Here the examinations performed in Csongrad backwater
wil f  be presented, since the algal f lora of this water body was studied atso in the pertod 1976 79,
and this phenomenon could be observed there on several occasions. The lransitory transforrnation
of the water inlo alkal ine (sodaic) one is l ikely to have also played a role in lhe breaking up of
tr ichomes into planococcus cel ls, since in this t ime this phenomenon was general ly 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.'lr4-
baena spitoideslasted here for several months during summer 1978, and the surface ofthe blueish-
green water layer of some cm thickness was covered by floating sausage-shaped algal clots. These
were I 2 cm in length and 0.5-l  cm in thickness, and in their inside parts the tr ichomes were
tightly pressed together- Due to the unfavourable conditions of life, large-scale br€aking 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 lhe laboratory both with clumped and
Donclumped parts of the l iving malerial.  The nonclumped sample of mass production was f i l -
tered to remove the planococcus cel ls from among the tr ichomes. 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
consti tuent parts as much as possible and in the course of lhat care was taken to produce as l i l t le
pressure as possible on the clumps. Live preparations were made from this material and the break-
ing up of tr ichom€s into ptanococcus cel ls was examined at inlervals. The forms of the l iving
preparations were the fol lowing: l  A€robic Frepalat ions in Petr i  dishes,2. Herm€tical ly seal€d
material in glass tubes, 3. Preparai ions on exca\atcd sl ide with air bubble (a greater or smaller
air bubble was left over the malerial placed inlo tbe excavaled slide before the sealjng of its
cover with wax),4. Ana€robic preparation on nonexcavated sl ide without air bubble and sealed
with wax.
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3. Spherical bodies l-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 pm.

It was generally observed that this disintegration into granules in the trichomes

or in the planococcus cells intensified witb the increase of gas vacuoles in cells. The

disintegration ofthis uniform cell structure seemed to be enhanced by strong vacuoli-
zation. The tigher the clustering of hormogoniums and planococcus cells, the more

intensive wil l 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 cxperiments

will be presented according to the four groups mentioned in Materials and Methods.

L Anqbqcnq 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 I was taken ofa material kept in a Pctri dish for 3 months.

The only change in that case was that the width ofthc convolutions ofthe sedimenting

spiral trichomes decreased, the trichom€s wcre 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 wcre also less intensive, and their disinregration into granules was also insigni-

Ilcant.
2. In glass tubes sealed air-t igbt, the braking up of trichomes into hormogo-

niums and planococcus cells was surprisingly frequent. Even the solitary trichomes

P i a t e  I

l. Type form of Anabaena .r/rlrorTes Krto.eu,r from the bioscsk)n of op€n waler algal bloom.

2. A. spiroides vat. conlracta KLEB^E|J from open water mass produclion, 900: I
3. Undamaged trichomc of ,4. spiroides trom 3-month-old aerobic culture, 700:1
4. Formation of a spiral planococcus 

Til:"fi";:1iTl,U'"'sions 
of ,r. spi,,.L'r cells in clotted

5., 10. Some cells of A. .\?lroldes broke up into snrall granules without the clustering of plano-
coccus cells in sealed anaerobic 

"t,"* "id:-l;;3:lared 
slide within three weeks. 5.:1000:1.

6. Trichome of ,r. spiroides \ar. 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. spitoides var..orlr.r./4. The cells in the
cluster had divided more than once. 200:1

8. Trichomes of A. spiroides btoke up into planococcus clusters jn two nonths in a culture with
air bubble on excavaled slide and sealed, 300:1

9. The trichomc .l,ass of A. spiroides ciosed 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, J00:1
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clustered closely together within a short t ime, and the single trjchome spirals often

piled transversally one upon the other were entangled in a netl ike fashion, In such

cases planococcus formation took place very soon. Such a case is shown in micro-

graph 9, Table I. It is seen that the breaking up of the single cells into granules has

begun. If tr ichome 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 ofTable I 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 l i tt le below the optical plane

ofthe micrograph. One ofthem 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 Anabaenq were in the most unfavourable conditions. Here was planococcus

lormation and the disintcgration into granules the most intensive and observed

firstly. The spirals of solitary trichomcs flattened, i.e. became laterally compressed

and longitudinally elongated, the lead of the spirals increased, and their damages

assumed extreme dimensions. Micrographs 5, l0 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 f i l tered 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 l ikely 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 differenccs also in the vitality of the single cells resp. cell groups.

Later the spiral planococcus clumps of Anabaena spiroicle5 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

M icrocr)stis.

Discussion

The interpretation of the surprising morphological phenomena described in the

foregoing may raise several questions. Of them two are waiting for an answer:

l. Are the clumps produced by the breaking up oftrichomes 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

envelopc 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 Ambaena Microcystis-j€llegii planococcus Allapota
a Tisza foly6 idiink6nti alkalizdl6d6 holtdgdban

l .  Krss

Tiszakutat6 Munkacsoport Szeged

Kivonat

Az Anabdefia spiro,der tiimegprodukci6jeban f6k6nt a leveg6tlensdges az anyagcseretermekek
halmoz6dasara a trichomek un. planococcus sejtekre estek sz6t. Ezek halmazai nagyon hasonli-
tottak a Microcystis k016niakra. A lr ichomek szetes6s6t kiserletekben is el6 lehet iddzni. I lyen
vizsg{lalokat szerz6 kotiLbbar a Spirulina p/da?nr|J eseldben is vdgzett, de ilyen jelens€geket ritkan
az Aphanizomenon 6s az Oscillatoria kdr€ben is dszlelt. E jelensegek a taxon6mia es a fiziologia
lerdn ielentdsek lehetnek.

Anabaena Microcystis-u slidno planococcus-no stanje
u lDvremeno alkalnim mrtyajama reke Tise

Ktss I.

Radna grupa za istraZivanje reke Tise, Szeged, Hungaria

Abstrakt

Pri masovnoj prodrkciji Anabaena spiroides, lqlayAofi usled anaerobnosti i nagomolavanja
produkata etabolizma, trihome se raspadaju na tz. planococcus 6elije. Njihove su grupacije
veoma sl idne Microcystis koloni jama. Raspadanje tr ihoma moguie je izvesti  i  eksperimentalnim
putem. Autor je ranije vrlio ovakve opite u sludaju Spirulina platensis, ̂  slitne pojave je redje
pfifietto i na Aphanizomenon-u i Oscillatorfu-n\a. Ove pojave mogu biti od znadaja za taxonomiju
i oblasti fiziologije.
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collecting, the water was slightly alkaline, with 7.6-7.8 pH values. ln the southern

sec t ion  8 .0  pH uas  measured on ly  on  two occas ions .

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 1 1, October 26, 1977, May 2 | , 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 vil lage. 2. The open water at the great winding

south of the vil lage. 3. The water at the landing stage between the great winding and

the vil lage. 4. The open water at the bank opposite to the vil lage. 5. The relatively

shallow part of the channel north of the vil lage. 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 vil lage, depth of water varied between

0 . 5 m  t r n d  1 m  o n l y .

Materials and Methods

The algae were identi f ied in l iv ing condil ion and for the examination ofth€ quanti tat ive relat i_

onships of p-hytoplankton f ixed material was used. In these examinations the drop method applied

also earlieiwis used. The course of this procedure was the following: From the sedimented seston

ofeach l i ter f ixed material a concentrate of l0ml 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 mm3 on the average. The quantilative values ofeach water sample were determined on the

basis of lO wet preparations with 5 grades. The grades | 5 t igure in the seasonal columns (a' b, c)

of Table I and thei;  meaning is the fol lowing: 1 :  organism of rare occurrence in the water sample
(only l-5 specimens occurring in the lO preparations).2- sporadic occurrence ( in 10 pr€para-

r ioni only 6 10 individuals were visible),3. ' frequenl occurrence (there were a few individuals

'n each preparation),4:very frequent occurrence ( in one preparation numerous' at least l5 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 st i l l  of est imatory value'

nevertheless it makes a rather good approximation possible. The first lwogrades can be expressed

with approximating l imits in terms of l i ter. 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. ln 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 olaces of occurrence, the area of extension of the part icular populat ion, the exten-

sion of the f i lamcnts towards depth, and the densjty of thc f i laments.

Results and discussion

During the investigations in the backwater at Cibakhriza 215 species resp their

taxa (variations. forms) were identif ied. 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. lt was followed by Cyanophyta and

Chrysophyta with almost identical taxon numbers. In the latter phylum, Bacil lario-

ptryieae had a prime role- In most cases, this proved to be also characteristic of our

sutface waters.
In the first survey of numerical data. the contribution of Euglenophyta and

Pyrrophyta to the phytoplakkton of the brckwater 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 rlell-

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 gree4ing, 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 adyantage in a greater degree of the conditions of l i fe. In 1925
Rapaics claimed that the phenomenon of water blooms is similar to the increase of
bacteria during epidemics (RApArcs 1925). lncrease 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 l95l, 1952). The six blooms observed at Cibakhdza were the following:

a) In the l ittoral 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 becn an ecotype (1. in Plate l). Associated species
of water blooms were also green algae: Aphanizomenon lssatschenkoi (6. in Plate I),
Anabaena ffinis (2. in Plate I), Osdllatorie tenuis (4. in Pli\te l), Oscillatoria sqnda
(5. in Plate l\, Trachelomonas granulosa, Trachelomonas rcltocina, On October 3,
1976 this water bloom sti l l  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 mr on July 4, 1976. was enclosed by this enormous bloom
<>f Aphanizomanon. Associated species were: Oscillqtoria planctonita (3. in Plate l).
Lyngbya limnctica, Trachelomonos hispitla, Cyntopleur.t solea, Pediastum Borya-
num, and sporadically Pteromon.ls angulosa. lt was visible at the boundary line of
the two mass productions, that the bloom of Eudorinq had been of greuter extension
before, and that at the time of sampling its replacement by the invading Aphanizo-
menon had started. There wls no sign of the bloom of Eudorine on October 3.

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

P l a t e  I

l .  Aphonizomenon f los aquse (L.)  RALFS900: l
2. Anabaena afinis LEMM. 1000: I
3. Oscillatoria plan(torr'ra Wolosz. 1000: I
4. Osdllatoria Ierr.d.r AGARDH 1000: I
5. Os.illatoriu sanda (Kilrz.) Go[r. 700: I
6.  Aphanizonenon Issatschcnkoi  (Ussacztw) PRoscr{KI \A-LAwRENKo 400: I
7. Phormldium rrr.i..r/d HusER-PasrAlozzr et NAUMAN\ 500: I
8. Coelosphaerium Kenlzihtianun NAaELt 500:l
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shallow water, the bloom of Chldm|domonqs 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: Coelotphaerium

Kuetzingianum (8. in Plate l), Cl.clotello Meneghiniana, Asterionalla Jbrmosa, Pan-
dorina t:harkowiensis. Pandorinq morum, Salenastrum Bibrqiqnum, Pediqsl rum Bor.t -

anun1,
d) In the same period, the l ittoral of the backwater opposite to the vil lage as

well as the open water there in a section of 70-80 m length and 1 5 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: Tra(helomonas D.tbovskii, Trachelomonos his-
pida, Trachelomonas scqbrq.

(e) During summer, 1978, Euglena poll.'morpha produced a mass production in
thc former place. On August 4, only the l ittoral became green in colour. Here, too,
organic ferti l izing substances must haye got into the water. Associated species were
the following: Tra(helomon.ts ;;cubrat, Trqchelomonas tolt:otina, Cymcttopleura solea,
T?t ftrcdron proteiforme, Scenedesmus a(unlinatus, Pediqst rum bircdiatum.

(f) On August 4, 1978, the I ight green mass production of Kirchneriella contorta
var. lunaris was observed in a shallow dip of the l ittoral opposite to the vil lage. The
cells smaller than normal were often broken up into particles of l-2 pm diameter.
Associated species were the following: C.rmbella affinis, Ooctsti,s (ingulatus, Scenc-
desnus ecornis.

3. The appearance of Phormidium mucitola in the communitics rvas novel. Its
trichomes were imbedded into the cntlngled mass of 3-celled hormogoniums of
Aphani:omenort fo.s-oquae. Tr:re great mass seen in photo 7 of Table I consists of at
least 5 6 hormogonium masses and at the peripheries oflhe hormogonium mlsses
the trichomes of Phormitl ium extending in the form of thin fi laments are seen. At the
right side margin of the picture one short hormogonium of Aphuni:omcnon is visible.
This associations was particularly frequenl in the bloom of Aphanizom,'non insummer
and autumn 1976. The water was covered in places by a thick syrup-like mass antl
the surface of that formed gradualJy a thin fi lm as a consequence of evaporation.
It could be observed in samples taken from that f i lm that the clustered hormogo-
niunrs surrounded the small tr ichomes of Phornidium, 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. Frorn edaphic aspect, the two blooms of Euglena polymorphct in the back-
water of Cibakh6za were signs suggesting that pollution with ferti l izing organic
materials plays an important role in eutrophication. Since the thirteens it has been
often observed that in waters polluted with ferti l izing organ ic materitrls or decompos-
ing organic substances, enormous blooms of species belonging to Euglenophyta can
occur (Ktss 1939, 1951, 1952, 1910. 1976). ln 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 Euglena a-rrir1ri. It is
essential from the point of view of biotic factors that the associated spccies of the
water blooms in the backwater at Cibakhiza exhibited a rather great tolerance and
the algae occurring concurrently in great numbers in the same place call our atten-
tion tothe possibil i t ies of synergism. Aphanizomenon flos-qquae,lhe bloom of which
inhibited and later stopped the mass production of Eudoina clegans was an example
of open antagonism. The antagonism between these two species was observed also
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Species
(taxon)
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l .
2.
l .
4.
5 .
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7.
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9.

10 .
l l .

12.

14.
t ) -

16.
17 .
t 8 .
19 .
20.
21.
22.

24.
25.
26.
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E. oxJuris var. ni,or DEFLANDRE
E. p{sciformis KLEB'
E. polymorpha Daxcel.r.o
E. proxima DANCjE^RD
E. thrnophila SKura
Lepocinclis fusiformis (CARTER) LEMM.
L. oDum (EHR.) LEMM.
a. terer (ScEMrrz) FRANcf
Z. te.rta (DUJARDTN) LEMMERMANN
P hacus acuminatus SToKEs
Ph. caudatus HuBNEP.
Trac he lofionas crebea KELLTCoTT
Tt. D y bo tr s k i i DP'EzEpoLsKr
Tr. granulosa PLAyFAI!.
fr'. ,ispild (PERry) SrErN
Tr, hispida yat. crenulatocollis f. rccta DEFL.
Tr. in ter rnedta D ANaEAFD
Tr. Lefertre i DEF L ANDP'E
Tr. oblohga'rat. ttuncata LEMM.
Tr. scabra PLAfFAtF.
7/. ,o/roarr4 EHRENBERG
Tl, toh)ocina vat. derephora Cottxao
Strombomonas Deflandrei (RoLL) DEFL
Slr, oerrucosa var. zmiewika DEFL.

P h y l u m :  C h r y s o p h y t a
C l a s s i s :  X a n  t h o p h  y c e a e

C h a I aci o p s i s mi fi o r P ascP-Er.
Ce ntr it rcc I us be lonoprorur LEMMERMANN
C. dubius Pxlxrz
O phiocy ti um capit at um W 'LLE
Tribonema monochloro, PASCHER et G!.tILDR
Tribohema spec.

C l a s s i s :  C h r y s o p h y c e a e

C h r ! so c o c c us o r n al u s P ascIdEF.
Chrysoglena Derrucosa WI,sL.
B i c o e c a p lanc lo n i ca KrssELEw
Dinobryon diaerye s IMHcF

C l a s s i s :  B a c i  l l a r i o p  h  y c e a e

Me losira grafiulat a \ar. muzzane nsis
(MErsrrR) BETHE

M, oarians C. A. Ac.
Cyclotella compta (EHR.) Kijrz.
C. Meneg hihiana KiiTzrNo
Diatoma uulgare BoRy
Frc g i I ar i a ca p u cih a DEsMAzTER€s
A s t e r io ne I I a for mo s a H ^ss aLL
Slnedra acus (KiiTz.) HusrEDT
Eunotia praerupta rat. infata G!.uNoy
Cocconeis placentula var. euglypta (EF.r..) CLE\E
Caloneis amphisbaena (BoRy) CLEVE
Naoicula cincta (EllR,) Kiirz.
N. cr ypto cephala Ki)rzrNG
N. cryptocepahala var, benala (Kij'rz.) GFVN-
lV. gregarra DoNKTN
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No
Species
(taxon)

Ootfst is  dngulatus HoRroB. et  NfMrl l

O. Mararorii LEMMERMANN

O- natans (LEMM.) LEIi,l'.

C hodate I Ia maxima HoFroB.

Coe nocJsl i s pl anc tonira KoRsIKov

Lager he i mia G fifi t h si i Fo'r'r

Fr anceia Droescher { i ILEMM.) KoRs-

C hodate I lops is e lt i pt ica KoRslKov

N ephroch I amys al lanl ho ide a KoRsrKov

N ephrcqtium Agadhianum NLa.

N. l imnet icuu (G. M. SM.)  SKU,A

N. rarlnm HoRToB.

Kirchncr ie l la contor t , r  (S( HMIDI I  I  BoHl

K, cotllorta \/ar. /rnariJ RIcH,
( .  l r rar i r  (KIRCHN.) Mo8.

Se lenasl r u m Bibr aiant,t? RElNscH
An k i st rcdes mu s ang url,rr BERN.
,4. dr.ratrs KoRslKov
,-1. /(r/.a/ll.r (CoRDA) RALFs
A. pse u.lo mirabi lis KoRstKoY
Coeno(lstit reniJbr ir KoRsIKov
Mi.ra(ti ium pusiIIuht FRE'EN
M. quudrisetum \L!MM. G. M. SM.
D i4 to sph aer iu m pu I che I I u m \U ooo
Di dy mo(ysl i s birel/a/dris (CHoDAT) KoMAREK

D. i ermis (Forr) FoTr

Coe I ast r u m mi croporr./t, NAcELI

C. pse domictopo|un KoRslKov

C. sphaeti.um NA3ELT

S ( e ne des mus utu minal!.t (LAcERH.) CHoDAT

St. acumlnatus var. bernardii (G. M. Sw )

DEDUss.
,Sc. dcrttrs MEYEN

Sc- aulus f. rorlrldrri (CHoD ) UHDRKov.

S(. alliculatus (W. et G. S. WEsr) CHoD^T

Sc. bl.dadatas (HaNsc.) CEoDAT

Sc. hrcDispina (G. M. SMIrH) CHoD.

S(. denticulatus LAcIRHEIM

Sc. d,spdr BREB.

Sc.  drorrB (RALFS) CHoDAT

Sc. ecornis var. dis.ilotmis CH)D^'r

S.. regrldns SWIR.

Sc. quad cauda (TuRP.) BRLB.

Cru.ige nia a picu lata (LEMM-) ScHMIDLE

Cr. rectangularis (NAGELT, CaY

Cr. tetrapedia (KrRcHN.) W. et C. S wEsr

Cr. truncata G. M. SM.
Te tr astr um staurogeniaelortte (ScHRoD.) LEMM.

T. stawogeniaeforme l. exahatum HorjroB.

Actinastrum Hantzschii var. fluxialitis ScHRoD.

Ped iast ru m bir adiat um MEYEN

P. Boryanum ('[vnP,) MEMEGII.

P. Bo r yanu m rar. lottgiao,te REINSCH

P. simplet f. duodenarium (B^rLEv\ LEMI,.

O r d o :  U l o t h r i c h a l e s ,  S i p h o n o c l a d a l e s

G emine I la in ter r u pta (TuRP.) LAcERs.

G. odinata (W. u. G. S. WEsr) HEERTNG
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Table 2. Constancies of rpe.ies of ph oplanAton mass u?gctation tlpet

Type of nlass vegetation

Number of analysed samples
S tephanodis cus hat zschii CRvN.
Ankirtrodesmus a(i( ulrr ir  (A. BR.) KoRs
,4. argrrtrs BERN.
c h I o r e I la D u Ig ar i s BETIEN
Oocystis borgei SNow.
S cenedesmu s q uadric auda CAoD.
C y lo t e I I a K ue t z ing ial,4 THwaITES
C. meneghiniaha K!j'tz.
Nitzschia acicularis W. Sr,l'r'l
Actinaslru hantzschii L^cj.
Ankis tr odesmus long is si mus var. ac i( ular is (CIJoD.l

BRUNNT.
Crucigenia letapedia (KIRCH) W. et G. S. WEsr
Did Jmocystis planc toric4 KoRs.
Nephrochlamys subsolitaria (G. S. wEsr) KoRs.
S cenedesmus acufii natur (LAG.) CHoD.
,S. dcutrs MEYEN
Tetrastrum glabum (RoLL) AHLsrR. et TIFI.
Nitzsthia actinaslroider (L!MM.) v. CooR
Ankistrode smus ar cual us KoRs.
A. minutissimus Kor.s.
Coelastr um micropor u m N aEG.
Ct ucigenia apic u lal a (LEMM.) SCHMIDLE
Dictyosphoer iu m pu lche llum w ooD
Did!mocystis tuberculdta KoRs.
Kir chnerie lla lunaris (KIRCH.) MoB.
S cenede smus inler mediuJ CHoD.
S chrcederia sel igeru (SCHRoED.) LEMM.
Tetrastrum slaurogeniaehr me (ScrtR,oto.) Leuu,
Treubari a triappe ndictldla BERN.
Mclosira granulola var. angustissima Mart.
Micractinium p siIIum'fREs.
A s t er io n e I I a fo r mo s a H Ass.
.4 phanizo meno n flos-aqlrae (L.) RALrs

35
5
2
3
2

l )

J
2
J
3
3

. 4
4
3
4
3

3
J
4
2
3
2
3
3
2
3
3
4
2
2
3
2
I
I
I
3
2
3
5

27
5
4
J

J

3
3

2
4
3
3
3
2
2
J
2
3
2
2
2
I
3
3
I
1
I
3
3
I
I

27
J
-t
5
5
J
5
4
4
4
4

4
4

4

3
l
3
l
3
3
l
3
3
l
l
3
2
2
I
I

E x p l a n a t i o n : s-ch - Stepha odiscus hantzschii CF.UN, - Chlo/oco.cdler S-Ch-N -

Stephanodistus hantzsclii Gnur.r. - Chlorococcales - Nitzschia actinastrcider (LEMM.) v. GooR,
S-Ch-A - Stephanotliscus hantzschii GP.vtt. - Chlorococcales - Aphanizomenon flos-aquae
(L.) RALrs, S . Mass vegetation with the donrinance of Stephanodiscas hantzrcrii 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-

zscrii GRUN. - Chlorococcales - Nitzschia qctinqstroides (LEMM.) v. Gonn was
characteristic. The main features of this phytoplankton mass vegetation and those of
the basic type were the same. However, the individual numbers of Nllz,rc his actina-

strcides (LEv,M.) v. Gonr. 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 ofthe mass vegetation the constancy of Aphanizo-

50
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Jellegzetes fitoplankton egyiittesek a Tiszrfu 6s

a Keleti Fdcsatorn{n

Krss K. T.

Magyar Dunakulat6 Al lomds. Gttd, Magyarorszeg

Kivonat

A Tisza tiszaldki visszaduzzasztott mederszakasza is a Keleti F6csatorna planktonalga

vizsgdlata sor6n szembetffn6, hogy az egymast k6vet6 €vekben s egy e'r'en beliil is a litoplankton

men;yis6gi viszonyai jelent6sen kiildnbijznek egymest6l. Gyakran ndheny h€ten beliil is, szinte

mer6ben alt6r6 planktonalga egyilttesek jelennek meg a vizbcn- Felvet6dik a k€rd6s, hogy vannak-

sajdt jellegzetes, id6szakonkdnt hasonl6 itsszet€teli! fitoplankton egyiittesei a fenti folyovizeknek

vagy n = ncsenek '- '  
Az elemz6seket ki jvet6en megallapithat6 Yolt.  hogy 1968 79 kdzdtt a Tisza t iszal6ki,

visszaduzzasztott mederszakaszenak €s a Keleti F6csatornenak fitoplankton egyiittesei' a tdmeg

Stephanotliscus hantzschii c,ron. konstans 6s dominans, valamint a Chlorococcales rend egyes

fajainak konstans jelenl€le jel lemz6. Ennek a taimegvegetf,ci6 alaptipusnak bizonyos alt ipusai is

megfigyelhetOk.

Karakt€ristiCne fitoplanktonske zajednice Tise i

Istoinog glavnog kanala

Kns K. T.

Stanica za istrazivanie Dunava Madjarske, Gctd, Hungaria

Abstrakt

Pri istrazivanjime planktonskih algi u akumulaciji reke Tise i Istodnog glavnog kanala kod

Tiszaldk-a, uodl j ivo je da se kvanti tat ivni odnosi f i toplanktona. kako iz godine u godinu, tako

i u toku jedne g;din; znatno razlikuju. testo i u toku nekoliko nedelja dolazi do pojare veoma

razliditi|| fitopl;nktinskih zajednica. Postavlja se pitanje, postoje li svojstvene i specifidnc, i po

sastavu sezonski slidne fitoplanktonske zajednice u navedenim tekuoim vodama, ili ne"

Na osnovLr izvrlsenih analiza utvrdjeno je da u periodu 1968 1979. godine fitoplanktonske

zajednice u naznadenom regionu Tise i Istodnog glavnog kanala, u toku njihove masovne pojave,

spadaju u isti osnovni tip. Ovo karakteriSe konstantno i dominantno prisustvo Stephanodiscus

hantzschii Grun., a takodje i konstantno prisustvo odredjenih vrsta iz reda Chlorococcales.

Takodje ru uodene unutar osnovnogtipa masovne litoplanktonske vegetacije i postokanje odaed-
jenih podtipova-

XAPAKTEPHbIE OI{TOIIJIAHKTOHHbIE TPYIIIIbI HA TI{CCE
I,I HA BOCTOqHOM TJIABHOM KAHAJIE

K, T. KI4III

BeHrepckar AyHaic(at onBrrHat cratlqt{{ f€a, Bellrpul

B xoAe [ccireAoBaHut nraHKToHHbIx Boaopocnei 4 3anpyxerr]loM y'racrke pycna Trlccr'I y

T}lcca-rexa ]l BocroqHoro rr,'IaBuoro xaHaJIa o6paqaer ra ce6l nnr'rMaHue ror oaftT, qro xoJlltqecr-

BeHsLre orHoueHur ol{TonJraHKToHa 3Haqr{Ter'ILlIo orJrl{larorcfl apyr oT apyra He ronbKo ttl foaa

B roA, rro rl B le.leHlre oAHoro roAa. qacro Aaxe B Teqerl{e HecKoJTBKI'Ix Heaer6 B BoAe l{a6n}oaa_

toTcr IIonTll coBepue{Ho pa3r'ruvH6le rpyflflEl rItaEKTo]rHI'Ix Boaopocneii. Bo3lrukaeT Bonpoc:

cyolecrByroT Jrrt xapaxrepHBre, cBoiicrBeHrl6le yra]aK{BIM B6[ue re(yq{M BoAaM nepxoAitqecKri

cxoaHde rpy[nBi orTorr,'raH KTo rra ?
AHanr3Er noATBeparir'rx, rITo rpyIInH tbr'ronraxrroua r 3anpyx€HrloM yqacrKe pycna TnccLI

r Bocrogl{oro r,.raBHoro xaHana B neptoA Mexny 1968-1979 roaaMl'r xapal{Tep[3ltpyforcfi Macco-

B6rM r , r  (oHcraHTHBrM AOMr{Ha[Tr{bl  I { f ianr lq l leMstephanodiscushantzschi i  Grun a raxxe

xoEcTaHTHHM HaJlrrqr{eM HeKoTopbrx lIopoA orptaa chlolococcales. KpoMe rofo Ha6"Iroaalorct

xe(oropBre noarr{flbr 9Toi ocHoBHoii MaccoBoii Bcrerall l,I,



'fable 
l. Quantrati\e relations of phytoplankton in peiods of charactetistic ,',ass oe?etation

Place of sampling

Tinle of sampling

Achnanles mi nutiss ima Kiir z.
A s t e r io ne I I a fo r mo s a H ̂ ss.
C !c lo te I la k ue t zing iana THwATT[s
C. fieneghiniana Ki)Tz.
Melosira distans (EHRBG.) Kijaz,
M. granuluta vat. angustissima MUt I
Nitzs(hia acitulads W. SMt'rH
N. ac,inastrcides (LEMN.) v. GooR
St ephanodi sc u s hant zsc&t CRUN.
Surirella oxato Ki)'rz.
Slnedra acus Ki)'tz.
,S. r/ra (NITzscH.) EHRBc.
Pennates spp.

B a c i l l a r i o p h y c e a e :

A c tinas tr u m han I z sc hi i LAa.
A kistrodesmus aci(u/d/ir (A. BR.) KoRs.
A. anguslus BERN.
A. ar?uqtus Ka&s
A. longissinus var. acicrldi'rt (CnoD.) BRUNNT.
A. ninutissimus KoRs.
Chlorella culgaris BETJER.
C hodate I la quadr iset a LEMM.
Coe lasl r I m nia ropo r un N AEc.
C, sphaericum Naro.
Crudgenia tctrapedia (KrRcH.) W. el G. S. WEsr
D i. t yosphae rium pul chel I um W ooD
Did! nbc lst is p lo,tc toric4 KoRs.
D. tuberculata KoRs,
Kit t h ne rie lla h nar i s (KrRcH.) Moa.
K. obesa (W. West) SCHMTDLE
M ic rac t i ni um pusil lu m TREs.
Nephrochlantys subsolitaia (G. S. WEsr) KoRs.
Oo(yr/rs bolg€i SNow.
Ped ias I ru m bo r tanum (TuRp.) MENEGH.
P. telr'dr (EHRBG.) RALFS
S ce nedes mus acu minarrr (LAc.) CHoD.
S. acrlrJ MEYEN
S. ?colrir (RALrs) CHoD.
S. intermedius CHCD.
,S. opollers,J P. RrcHT.
S. quadricauda CHoD.
S. sprnosas Cuoo.
Scenedesmus spp. ',

S chroede I ia se t igerc (ScsRoED.) LEMM.
Te I r aedt o n caudatu m (CoRDA) HANso.
r. lr,./.r (THL.) G. M. SMlrq
T. minitnun (4. BR.) HANSG.
T. muti.um (4, BR.) HANsc.
Tetrartrum glabtutfi (RoLL) AHLsrR. et Tr!.
T. s tauroge ni aefo r me (SCHRoED.) LEMM.
Trc ubaria t r iappe ndi(r/d/a BERN.
Chlorococcales spp.

C h l o a o c o c c a l e s :

A p hani zo me ho n fl o s - aqrae (L.) RALFs
Meris mopedia g lauca (EHRBo.) NaEc.
Microcystis fos-aquae (WrrrR.) KIRCH.
Cyanophyta spp.
Euglena spp.
S tro fi bo nbnas fluiatilrr (LEMM.) DEFL.
Trachelomonas oolaocin a EHRBG.
Chroomo nas acuta U'rERM.
Cryptomonas erosa Eunec.
C, marssonii St(loJa
C, otrala EHraBa.

Dinobryon sertulaia EH!.Bo.

Chlam)-domonas spp.
S I auras tr um paradoxnrn MEylN
T o r a l  n u n r b e r  o f  a l e a e  i n  i n d . / l i r .
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BpeMq HaBprA Jrr{ Mox€T qeroBex BocrpeurcrBoBarb. BeAt rcrox gepnofi Tucrr
HaxoArircr Ha Bbrcore 1680 uerpor HaA ypoBHpM Ivropa. A ulrxe, Ha paccro.f,H1{11
265 xlr, ro:,re r. r{ola, aurcora pex}r HaxoAr-{Tc{ ToJrbxo 105 MerpoB HaA ypoBneM

lropr. Taxnu o6pa3oM, BHe3arruoe npeBpauleHne 6rrcrporoguofi ropnofi perr n
Hr.r3MeHHyIo c MeAneHHbrM TeqeHrreM, coflpoBoxAaercq 6oft,uul,r ecrecrBeHHbrM
obpa3oBaH[eM orJloxeHr-{i. Pycro peKn B pe3yrbrare r]aHocoB noAHuMaercr,
no:rovy lr aav6u Ao.rrxxbr 6rrrt, sbrcnr\.{[. Ec.nlr ronuqectgo nanocor 6y4er yre:ru-
urlBarr,cr rr Aarbrxe, To Moxer HacryrrfTb BpeMf,, KorAa Axo Tncr,r Iro1Hr.rMerc{
Bbrcrxe ypoBnr 6eperoa. 3ro rpornr rofi oflacHocrbK), trro Bo BpeMrr c[.rlbrroro
HaBoAHeHur noryr 6r,111 3a,{[Tbr 6o.[buue 3eMeJrl,Hbre yqacrK[, xoropHe paHbrxe

He oTHOCT{JrI{Cb K 3a.IHBHbrM Teppr{TopurM.
KaK y Hac s Cosercxorr{ Coroge, tar r.r B BHP Bce 6orbrue r 6o:rrrue cpe4cra

paccrpaq{BaercJr na o6y:4anre pexrl Tuclr - ro.[Hrr[eM a Bbrcory ,4aM6, yMeHb-
rxeulre cxopocrr{ TetreH[r pexlt u .up. OAaaxo ?Tx Mepoflpr{trr,rt He nprlBoAcr K
yMeHbureHxrc HaHocoB B pexe. Eo,ruruoe xoJll{qecrBo ocaAKoB, TarHr.It cHera BJreKyr
3a co6oii rce 6orr,ue r.r 6o,rlrue orroxeH{il B pycJre pexu. 9eu 6onuue Borbr, TeM
6o,ruue u nanocos. Ecru cxopocrb reqesNn Tncar 3a ceKyH.ay no:le r. Xycra cra-
xosnr 35 M , ro Bo3Jle r{ona yxe 45 v3, a solre Co:rnora (BHP) - 200 u3. 3run
o6trcxgerca ro, qro BonpeKr{ pery.rsu[u perr-t, ypoBeHE HaBoAHeHr{r Tl-rcr,r 3a
nocJre.[H]olo nonoBr.rHy croJlerxr Bo3Jre r. Xycra rro.qHrJrcr na 0.8 verpoa, aor:re
r. 9ona - I Merp, a Bo3Jre r. Conuoxa,aaxe xa 2,5 nerpa.

A,rn:aururlr or HaBonHeH[{ perr Tlrca uMerorc{ palune cnoco6r,r. O4rn r:
r,rlaBHeiillll{x rBrsercr ropMox€HHe cKopocrrr rerieHl-rt pexl', rITo Mox€T npn-
Becrf K coxpaureHuro o6parooanxa Hauocos. OAHaxo Arq 3Toro Heo6xoAlMo rro-
crporrrb Ha oraeJ'rbHbrx yqacrKax peKn BoaHbre lepexpbrrxt, rro npneeger r o6pa-
3OBaHUTO BOAOXpaHltn[rUa.

Par,tne pexlr Tuca :anruaer 6onluiyro reppnropnrc, npu {eM nper-rMyllecrBeH-
Ho 3ro BbrcoKoypoxaiHbre cerbcxoxo3ricrBeHHbre yroAnt. fIo3ToMy saxHo; ta!a-
.reii c.reryer cqxrarb 3atuxry or HaBonHeHr.rr nrourareii 3arrBHbrx reppuroprii
pex{ Tr.{cbr. OAHaKo npelnpHHr.rMaeMble Mepbr Moryr 6urr 6elycneruurrM[, eci[r
p. T(ca u B lanbHeiuieM 6y.4er:arpr:narrcl.

B uaureii o6lacrr npe4nplHsro prA Mep, qro6 lr6exarr flonaAaHriq npo-
MbrruJrelrHblx cToxoB a3 HaceJIeHHbIx TIyHKToB B pexy. oanaxo [ocTpoeHHbte ao clrx
lop t!I,IJ]lrpytoultle coopyxeHr,rr cnoco6Hlt orlr.Icrl,rrb ro-rrbKo qacrb 3arp{3HeHHbrx
cTo.tHblx Boa.

Kpor'le roro, AoxaeBbre Bo,4br, Koropbre HaKorrJ'Itlorct B roponcxux BoAocroq-
Hbtx KaHaJIax, roqrfl HeBo3MoxHo o't lcrtlTb. A Beab Aox.qb cBolMIr BoIaMu c
llopor cvbtBacl \ ' tHoxecIBo xuM tecKllx BeLUecTB. co,lei x \4ace,r.

3arparHeare Bonbr BJllrrer v Ha pa3Br\rxe xr{BorHoro Mr-rpa per{H. Txca, Koro-
pat eure HeaaBHo 6s,ta rax 6orara pur6Hrrntr 3arracaMr{, rrero Herb3{ yrBepxlarb B
HacTotulee BpeMt.

B racroaulee BpeMr clreAyer nplrurrr, prA Mep orHocr4TerbHo peryJrrquu
peKx -- 3aqrrr[Tb ee or naso.4HeHuii u coxpaH[Tb s T[ce qr{crorii no4rr. Cneayer
Ta(xe npeanpt,ruqrl 6olee r$$errronue Mephr orroc]rreJrbHo ycrpanearr [prz-
qrlH flopoxaaroulr{x HaBoAHeH[rr x ycKopeHHoe o6pa:oeanwe BoaHbrx HarrocoB.

MxeHae 6ltonoror Vxropo4croro rocyHr-rBepMrlTera ea{HolyruHo cBoAflTcr
K ToMy, qro rroBTopHbre HaBoaHeHxr pexl Tucu npoucxolrr or nprMoro, 6ucrporo
ucreKaHrq arwocQepn'lecrrx ocaaKoB c ropHbrx cKJIoHoB B pexy. Boc[penrrcrBo-
BaTb KOTOpOMy BO3MO)XHO TOJIbKO Ha rOpHbrX CXJIOHaX nyTrMr.r TOpMOXeHT{' CTOXa
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A Tisza felsd foly6sdr6l

FoDoR S. S., KoMENDTiR V. I., ScsERBiNy M. L ds DuNrNszkr T. T.

Allami Eglerem U7\gorod. Szo\jelunio

Kivonat

A Szovjet-K6rpetok d6lnyugati lejt6inek termeldsi szintje a Tisza €s mell6kfoly6inak me-
denc€jdben dsszpontosul. Az embet azzal, hogy b€avatkozott a term€szet 6si rendjdbe kialakult
egyenstly6t megbontotta. A zert erd6s6gek a nepvrndorles koiaban a K6rpetok gerinc6r6l
kipusztultak. Igy a ligkitri csapad€k visszatartiisat s az er6zi6 meggdtoles6t nem szolg6lhattek.
Hatds6ra a teriilet 616vilega mind nagyobb mdrtdkben kerosodott.

A ritkabban el6fordul6 nijvenyfajok kitziil m€g megtalelhat6k: Telekia spedosa,
Campanula carpatica, Melitlis carpatica, Symphltum cordalum, Astagena silDatica, Campanula
urjdal Syringa iosikaea. Aconitum paniculatum, Campanula ahietina, Centawea carpati.a, stb

Allatfajai k6zi)l: Limnaea stagnalis, Coretus corneus, Raxis pereger, '4gab s solieri
Oreadites rixalis, Triturus montandonis, Vipera berus, Dryocopus martinus, Sorex alpinus stl)

Sa gornjeg toka reke Tise

FoDoR S. S., KoMENDIR V. T., ScsERBiNy M. I. i DuNhiszKr T. T.

Drzavni Univerzitet,  Uigorod, SSR

Abstrakt

Produkcioni nivo jugozapadnih sovjetskih Karpata usmeren je na podrudje korita reke Tise
i njenih pritoka. Usled antropogenog uticaja doSlo je do naruSavanja prirodne mvnoteze 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 jadeg osiromaJenja iivog sveta podrdja.

Od proredjenih bi l jnih vrsta joS su prisutne: Telekia speciosa, Canponula catpa-
tica, Mellitis carpatica, Symph!tum cordatum, Astragena silxatica, Campanula xajdoe, Slvinga
josikaea, A.ohilum paniculatum, Campanula abietina, Cenlaurea carpatica i dr.

Kao retke Zivotinjske vrste javl jaju se: Linnaea staghalis, Coretus corneus Raxis
pereger, Agabus solieri, Oreadites tiralis, Triturus montandonis, Vipera betus, Dr),ocopus tnattinu.t,
Sorex alpinus i dr.
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Ergebnisse und Diskusion

Die Analysenwerte der physikalisch-chemischen Eigenschaften des Wassers
werden als Extremwerte (Minimal- und Maximalwerte) in Tabelle I aufgezeigt,
sowie auch als Mittelwerte im Hystogramm l fiir den Zeilraum 1971-1981.

Der 
-fheissfluss 

wurde bei Durchflussmengen von 264 2720 mx/sec erforscht.
Die Wassertemperatur bewegte sich in den Grenzen von 0-25 C. Die Veriinderun-
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/I, im Durch-
schnitt zwischen 77 und l74mgll, je nach den meteorologischen Verhiiltnissen.
Hohe Werte wurden bei einer Zunahme des Wasserstendenz im Friihlingszeitraum
festgestellt, oder aber beinl Auftreten einer Flutwelle im Einzugsgebiet des Flusses.
Dies wirkte sich auf die erhajhte Triibung des Wassers aus, so dass die Durch-
sichtigkeit zwischen 8 35 mm variierte. In diesem Zeitraum konnte man auch
hiihere Mengen von Schwimsttoffen verzeichnen, und zeitweise beobachtete man
einen Fettfilm auf einzelnen Obcrfliichen des Wasserspiegels.

Der Gesammtgehalt an gelijsten Salzen war zufriedenstellend, und betrug
314 bis 360 mg/l; auch wurde eine j i ihrl iche Zunahme von 3,77, beobachtet.

Das Wasser der Theiss kennzeichnen die Ca-Mg-Hydrokarbonate. Von den
Anionen herschten Hydrokarbonate yor (9'7 240 mg/l), weiters Sulfate (32-
I l6 mg/l), Chloride (24-148 mg/l) und Nitrate (1,5-14 mg/l). Die Kationen
waren am hiiufigsten durch Kalcium, Magnesium. Natrium und Kalium vertreten.

Die Werte der GesammthArte 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 fi ir das Gedeihen der Oligohaeten ergibt.

Die Werte des gesammten und des geli jsten Eisens im Wasser varierten be-
deutenden (von 0.04 bis zu 2,1 mg/l). wohl als Fol-se der Erosion der Ufer bei er-
h<ihten Wassersstand.

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

Die Jahres-Mittelwerte des im Wasser gelcisten Sauerstoffs, von BSB' und
KMnoa-Verbrauch sind im grossen und ganzen zufriedenstellend. Es konnten
jedoch bedeutende Variierungen im Jahresverlauf verzeichnet werden so bewegte
sich der gelciste Sauerstoff von 4,8 12,8 m-s/I, die Sauerstoffsattigung von 35 98%,
der BSB5 von 1,7-7.7 mg/I, und der KMnOn-Verbrauch von 3,1-13,3 mg/I. Durch
Vergleich der Werte fiir den Zeitraum 1916-1978 konnte festgestellt werden, dass
der geldste Sauerstoff und die SauerstoffsAttigung stagnieren, wihrend der BSB5
und der KMnOn-Verbrauch eine zunehmende Tendenz aufweisen. Dies weist auf
eine zunehmende Belastung des 

'fheisswassers 
durch organische Stoffe hin.

Die nachqewissenen Phenole und Detergentien hatten ebenfalls eine j i ihrl iche

Zunahrne von 7 ,'7 
'1,, ,

Die Vorkommen von 6len und Fetten auf der Oberfliiche des Wasserspiegels
wurden als iitherischer Extrakt nachgewissen und betrugen 12-33 mg/I, mit einer
durchschnitt l ichen j?ihrl ichen Zunahme von 87u. Der Theissfluss zeigt bedeutende
Oszilationen in seiner physikalisch-chemischen Qualitat. Re bringt es jedoch in
der Regel, zuwege, die vom Oberlauf herriihrende Belastung zu bewaltigen, und
kam somit in die Wasserli iufe mit gerin-eerer Belastung eingereicht werden. Der
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Abb. l .  Physikal isch-chemische Eigenschalten der Theiss (1976-1981) Mil lelwerte

physikalisch-chemischen Eigenschaften des Milieus wirken sich wesentlich auf die
Anwesenheit und Heufigkeit der einzelnen Oligochaetenarten aus. Im Erforschungs-
zeitraum von 1979-1981 bewegte sich der Anzahl der Oligochaeten von 188,7
Individuen te m2 bts zu 222\ndlm'.

Die qu;litative Zusammenstellung der Oligochaeten im uferniihen Bereich des
Theissffusses zeigte das Vorkommen von ll Oligochaetenarten aus 8 Gattungen
und 2 Fami l ien -  Naid idae und Tubi f ic idae:

Nsis communis Ptcusr (1906)

Dero obtusa UonxEu (1855)
Pot amo thri x hammoniensis MtcH ̂ELSEN (1901)

Tubifex tubifex MUrrrn (1774)
Ilyodrilus peruieri EISEN (1879)
Limnodr ilus hqffmer.r/erl CLAPAREDE (l 862)
L. claparedeanus RATzEL (1868)
L. uclekemianus Cu rlnrne (1862)
L. helreticus Prcurr ( l9l3)
Branchyura sowerbyi BEDDARD (1892)
Pelos(olex nelutinu.t GRUBE, Uol (1929)

Die Anzahl der Oligochatenarten nahm mi1 den Jahren nicht ab, was fi.ir eine
ziemliche Stabilitet dieses Wasserlaufs hinweist. Dies bestetigen die Saprobit?it'
Erforschungen die sich stets im Rahmen des -mesosaproben Stufen bewegte (PUJIN,

SrANorERri 1979).

S c h l u s s f o r g e r u n g e n

Gem?iss den Erforschungen im Zeitraum von1977 1981, weist der Theissfluss

bedeutende Oszillationen der physikalisch-chemischen qualitet des Wassers auf.

Der Fluss bringt €s zuwege die vom Oberlauf herriihrende Belastung zu bcwiltiSen,

und kann somit zu den Wasserliiufen mit einem niedrigeren Belastungsgrad zu-
geziihlt werden.
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the flora of Srbija records it only for the eastern region-near Brestovadka banja
(JosIFovIi 1972). In the Badka region, it has been found to grow near Futog (PRoDAN

1916), rvhile for the Tisza River region it was cited near Stari Bedej, 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 .  Chenopod iaceae

Clrcnopodium 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 (506 1970). It was introduced to Europe
(TurrN et a/. 1964), but also appears subspontaneously (Hlvrr \92'7, JostFoyrC 1972).
For the Badka region it is cited as cultivated (PRoDAN 1916), and for Srbija as cul-
tivated and appearing subspontaneously, here and there (Joslrovld 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 .  F q b q c e s e

Astragalus asper Wvn. in J,tcq. is a species which belongs to the Pontic- Pan-
nonian flora element and is widespread all the way up to Austria (506 1966). In
Europe it grows in the eastern and central regions, and in the south, up to North
Bulgaria (TurIN 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 Fruika gora hills and on the Deliblato sandJands (Jostrovr6 1972). In the
Badka region, it has been recorded near Kovilj (Zonr6czv 1896) and on the Subotica
sandlands (Srur.c 1973). In the region of Kelebija, the form Karpatii has been dis-
coverned as new to tbe flora of Vojvodina and Srbija (JostFovf 1972, 1977).

F .  Borag inaceae

Alkanna tinctoria (L.) TAUScH. belongs to the group of sub-Mediterranean
plants (506 1968). It is widespread in the sandy regions of Southern Europe, and in
the north all the way up to South-Eastern Czechoslovakia (TunN el al. 1972). In
the Pannonian region it has been found to grow with certainty only betweem the
Danube and Tisza rivers (JAvonrr 1925). In Srbija it is cited as growing only near
Stara Pazova (Josrovti 1974, 1977).In the Badka region it has been recorded near
Ridjica, Subotica and Madarada (PRoD,{N 1916) and on the Subotica sandlands
(STURc 1973). In recent years, we have found a type form also on the Deliblato sand-
lands, and an infraspecies taxonom var. paroiflora BORB. f. LEHMANNT (TrNEo in
Guss) PoDp. on the Titel Hills. This data is new to the flora of the southern portion
of the Tisza River region, to Vojvodina and Srbta.

Discussion

On the basis ofchorographic data on the distribution ofthe four above-described
species, it can be p€rceived that these are rare and significant plants to the flora ofthe
southern portion of the Tisza Riverregion. Viola pumilq CH^rx in Wrlro. is of wider
distribution and belongs to the Euro-Asian flora element (506 1968). In the flora of
Srbija it has been cited only for Brestovadka banja (Jostrovre 19'12,1977). 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 River region in the vicinity of Ridjica, Subotica, Mada-
ra5a and on the Subotica sandlands. New data for the flora of Vojvodina and the
southern portion of the Tisza River region is the discovery of an infraspecies taxonom
var. paruifora BORB. f. LEHMANNT (TrNEo in Guss.) PoDp. on the Titel Plato.

From the phytogeographical standpoint, the plants Astragalus osper Wuw. in
J.rcq., which belongs to the Pontic-Pannonian flora element, and Alkanna tinctoriq
(L.) Tnuscu., which is a sub-Mediterranean species, are impoftant as remains of the
flora which diferentiated itself in the Pannonian depression in warmer geological ages.
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A d6li Tisza szakasz ndhdny florisztikai jellemz6je

MELANTJA OBRADovri.  B6ZSA P. €s V!RA BUDAK

Tudominyegyetemi Biol6giai Tansz€k, Novi Sad, Jugoszliivia

l(ivonat

Ebben a dolgozatban elemeztiik a ddli Tisza-szakasz fl6rejenak ndey faj:il 6s k6t ij fajalatri
taxont. yiola pumila CHA_rx in WrrLD. a Tisza ddli szakaszdnak ritka niivdnye. Obecse kijr-
nydkdr6f elt tnt.  Ujabban az Eszak-B6nii tban Gyala ki jrnyekdn talel luk nedves rdteken. -- Cheno-
podium calritatum (L.) AscH. A kutatott teriileten csak ruderdlis tersulasokban volt megtaldlhato
Kanizsa kcirny6k6n, mint subspontiin ndv€ny. Astragalus asper WULF. in Jace. A Tisza men-
t€n Szabadka homokvidekdn fordul el6. A t. Kdrptitii Soo, mint a vajdasigi liora li taxon-
ja Kelebi6nril lelhet6 fel. Alkanha tinctoria (L.) TAUscH elterjeddsc E\zak-Becskdbcn:
Reg6ce, Szabadka, valamint a szabadkai homokvidek. A var. parxifrora BoP.R. f. lehmanni ('ftNE,o
in Guss.) PoDp. a titeli fennsikon val6 el6fordul,sa ij adat a Vajdaseg ff6nij6ra.
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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 irea which was less than one hundred square metres its concentration

varied between 13 and 725ppm. 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 is relatively

low (28 per cent), that of sodium which on the basis of its general occurrence may be

considered as a meso-element 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 u correlation coemcient of0.59. 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 (aYerage 3.55 g per kg) is 53 per cent. In gene-

ral, species rich in sulfur are rich in calcium, phosphorous, boron, and copper asrvell

which is shown by significant correlation coefficients. Xqnlhium itqlicum and Sium

lati-folium proved to be sulfur-accumulants in earlier investigations too, while Rorippa

,,r,itrioco is a member of the family Cruciferae has a higher sulfur contents than the

tverage value - as it was expected.

Between extreme values of iron and aluminium the differences are thirteenfold

and variance is also high: 59 per cent and 71 per cent respectively. Taxonomix sepa-

ration is not expressed, only lower iron contents of the monocotyledons might be

mentioned.
Molibdenum contents in Fabaceae is 1.10 ppm in average, definit ly higher than

that ofthe 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 ofdicotyled-

ons (Fabaceae excepted).

Higher coppei concentrations were consistently observed in the species of

Compositae and Labiatae. It must be mentioned the high (20.6 ppm) copper con-

tenls of Ahsma plantqgo-aquqt icq, a value rarely observed among monocotyledons'

This is the consequence of the biochemical habitus and not a result of a contamina-

tion. The uu"tage 
"opper 

contents (9.9t4 1ppm) corresponds to the average Yalue

observed in Hungary.
One of us earlier reported the prominent zinc accumulation in the Salicaceae:

the same was observed here in Populus and Sa1rx. Species of the genern L)tcopus

lnd Lyhrum occurring on the inundation area were registered as new zlnc accumu-

lating plants. Revising earlier collections these species proved to be leading in this

respeif inside other aisociations. Uptake of zinc can be connected with the uptake

of three other elements (Ca, Mg, Fe) only while copper kalcium, boron' lnd phos-

phorous uptake showed parallel changes with eighGeight other elements.

Ecological notes

Zjnc contents observed on the inundation area of Ab6dszalok is signil icantly

higher than the average value (36.9 ppm) of the 54 families of the Hungarian flora

(Tdlcvrsl, in preparaiion): in the 45 samples in average 75.8 ppm zinc was found-

ls this characteristic on the Middte-Tisza'l To answer the question the Compositae

species rvere examined. In the recent coliection thc Compositae show an average

value of 83 ppm; earlier in the same family in Tokaj 73 ppm, in Tiszasii ly 108 ppm'

12
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Taxon6miai 6s iikol6giai dszrev6telek 6rt6ri nitv6nyfajok
makro- 6s mikroelem korcentr6ci6jdyal kapcsolatban

ToLGYEST GY.6s KozMA A.

Allatorvostudomiinyi Egyetem, Budap€st, Magyarors26g

KiYonat

A Tisza kdz€ps6 szakaszen, Abedszal6k mellett az drtdren gy[jtittt 41 ndv6nyfaj 45 mintiijAt
elemezt6k l3 elemre. Megellapitottak nehriny taxonomiai dsszefiigg€st- Felhivjek a figyelmet
nehany akkumuliilo fajra. Megiillapitott{k, hogy a ndv€nyzet a vizsgelt elemekb6l nem tartal-
maz toxikus mennyisigeket, b6r a cinktartalom tdbbsziirijse a magyar fl6ra etlagiinak. Ezen
tulajdons6ga alapjAn a hullemt6ri sz6na igen alkalmas a kis cinktartalmt szent6fdldi takarm6ny-
nctv€nyek kieg6szit€s6re.

Taksonornska i ekololka zaparanja koDcentracije
makro- i mikroelemenata na biljkama playnih stani ta

ToLGYESI GY. i  KozMA A.

Veter inarski  fakul tet ,  Budapest ,  Hungar ia

Abstrakt

Anaiiza na prisustvo 13 hemijskih elemenata izvrsena je sa 45 uzoraka 4l biljne vrste sa
plavnog podrudja srednjeg toka reke Tise, pored naselja Abedszal6k. Utvrdjena je izvesna takso-
nomska uslovl jenost. Ukazano je na nekol iko akumulativnih vrsta. Autori  su nadalje utvrdi l i
da od analiziranih elemenata vegetaci ja ne sadrzi toksidnu kol idinu, mada sadr;aj Znje visestruko
iznad proseka u ffori Madjarske. Na osnovu ovakvih svojstava seno sa plavnih podrudja se
javlja kao znadajna primesa krmnom bilju sa obradivih povrsina sa malom kolidinim Zn-
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w{tcr 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 (ToLGyESr,
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 thln salt accumulation. On the
other hand, this material does not include water plants (Hydrocharitaceae, Zostera-
ceae atc.) {nd other sodium-accumulating species (e.g. Chenopodiaceae). On thc
river banks investigated do not occur Cyperaceae and Juncaceae in greater quanti-
t ics which contain more sodium than othcr taxa. The manganese contents lower than
the avcra-qe of Hungarian flora may be attributed to the lack of manganese accumu-
lating familics Fagaceae, Betulaceae, and Abietaceae and higher water plants the
species of which contain sometimes thousandtimes n1ore manganese than the other
species found here.

Comparing the data with them of thc vegetation of the inundation area of the
Danube (Kozue and T6LGvLSI 1979) no important differences are found in the case
of C.a, Mg, AI, 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 (Pfcsl 1969) while the Danube runs on greater parts on marine sediments.
Molibdenum contents of the vegetation along the Tisza is only a fraclion 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 dillerences in the quality of rock-bed and differences in chemical
reaction were observed in vegetations living on forest soils rds well (Tor-cvmr and
CsApoDy 1973). Differences in the quantity of dissolved and suspended nutrients
can be observed also in relatively short distances in the same river. E.g. ToLGyEsr
and KAnlAu (1977) measured in the vegetation of the inundation area on the upper
reach of the rryer Ztlt 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 Nagyktirii 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 hea\y metal sources and establish-
ment of their sphere of action needs further investigations. Based on recent experi-
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COCTAB BI{.IIOB PACTEHI{ff

B 3AN.,TABE PEKI,T TI4C6I MEXAY TI4CA TI4BAAAP II

TITCA CAJIKA

A.  Tenhabeu r I {

Berepr{HapHrri ) HxBepcfi Ter. Eynaneulr

P€3roMe

B 123 o6pa3(ax, 68 BIAoB qserKoBr,rx pacreHni, co6panE6rx t3 [tra !eHo3oB, 6brJlt o6l{apyl{
xeHbr 13 xr{M[qecK[e grerlteHTbr. MoxHa xoHcrarfipoBarL, rITo rra BepxlreM yqacT(e pe(n Trcbr B
rrpeaenax BeHrpr{[, pacrrreJr6Hocrh 6orara Ha MnHepanbHbre 3r'reMeHr6r, oaHaxo He coaepx[T
Trxe,lbre MeTaJUrr,r, B TaxoM (ontrecTBe, rrT066r oHo Morro LMeT6 To(c{{ecKoe aeftcTBe[. KoH-
qenrpaqrc qI{IIxa r{ Mea[ 3aecr, 3EaqrrerEHo Metr6[re, qeM MexAy To(aeM n HaaLkepro. Cpea-

.qaHH6rx cyrqecTByer B3:tliMocBr3b, xoropar Moxer 6HT6 oqeEeHa r,r xeMoraKconoMr{vecKx, no cpaB-
Henuro c ayrrafic(ofi pacrsre.rrbHocrbro, 3,qecb 3xaqrreflbxo 6on6rxe KofiqenTpaqnr K, P, S, Zn,
u Cu IIpI,l .reM coAepxaHue Mo MeHLue.
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no snai ls wele found) 16859 individuals were col lected, to this is added the material of 370
soil- traps containing 2487 exemplaresi altogether 19356 individuals. For the material of the
traps author expresses thanks I.  Loksa. Aulhor's own material (71 species) was completed with
the data of PrN'r iR. RrcENowszKy and SZTGETHY (19?9) plotted in the UTM-system (the book
contains a part oi author's own data as well) .

To the reconstruction of thc fauna a part of data from before 1950 were also considered
(CrBsARDr 1961, RorARrDrs 1927, col lect ion-diary of CzocLER. Soos 1915, 1928, 1943, Vic-
vdl-cyr 1953, WAGNER 1938). The recent fauna can not be separated from the bygone one. By
comparalive analysis the changes can be measured. The analysis includes mainly the fauna of the
Creat Hungarian Plain. I t  is also necessary to mention the data of author's col lect ions in Ruma
nie and Czeschoslovakia and the.data of So6s (1943) obtained outside of the borders of the co-
untry.

Possibi l i l ics for evaluation of the recent fauna were provided by the analysis of the sedi-
ment fauna (B?|BA 1979). Populat ion of the zonal and azonal biotopes were performed by contact
of the rivers and mountain forests with the forests of the plains; !his 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 l l7 sDecies.

Analysis of the fauna is based on l iving exemplares (except in the fauna reconstruction, e.g.
Pomatias elegans). Data published by PrNrER, Richnowsky and Szigethy (1979), PTNTER and
Szigethy (1980) and by author and his col leagues are quoted by the CRIED-code. In the case
of author's own data the local i ty is gi!€n.

Results and discussion

C  o  m p o s  i t i o n  o f  t h e  f a  u n a

Species introduced in glass houses, gardens, church-yards, parks are not inclu-
ded into the fauna. Such are'. Orcule tloliolum (Buxc.); KovAcs (1974) found it a
s sub-fossil ium (ir the l ist of species of the first part it was incorrectly included),
Dis(us t'otundatus (O.F.M.) (DS 32), Oxychilus hvlatinus (RM.) (ES 16, l7), Milax
budapestiensis (HAZAY) (ES ii9, 16, 17, CT 55); in 1980 it was found in a garden in
U1szeged (det. A. VARCA). There are also species which occure not only in civil ized
pfaces but in the nature irs well. Such are A on horlensis, Ox|dti lus inopindtus(ES 16Q
places but in the nature as well. Slch ale Arion hortensis, Orychilus inopinqtus (ES 16,
l7 on civilized places but FU 02 and in the environments of Szabadkigyos KovAcs
found it in the nature'1, Limax f auus (DS J2, DT I6, ES I7, ET 56 on civil ized places,

EU 9J in the nature), Limax tenellus (ES 16 on civil ized place but EU 04 and in
Bockerek in the nature), Limax meximus (on the Dr6va Plain and n the Northern
Plain in the nature\, Derocercts rcticulatum (DS09, DT 16, E508, ES 27 on civi-
lized pfaces in Temeskciz, Isaszeg M6rtonberek in the ntrlure), Cepaea ncmoralis
(DS 7J in a church-yard, YL 89 in the nalure), Cepaea hortensis (DS 69 in a church-
yard, on the Danube bank e.g. CT 68 in the nature, So6s (1915) mentions it from
Nagyrrih6ly, CsrKr (1902) from Piispcikfi irdS; its occurrence here should be con-
trolfed), l1e1l.r lutescens (rt was collected in many places of the Great Hungarian
Plain, its occurrence in church-yards and prks in comitat B6k6s is possible e.g.
E 5 0 7 .  1 5 .  1 6 .  t 7 \ .

lnclusion into the fauna of the Great Hungarian Plain is problematic in the
case of two species: lr lor .fasciatus (ES 26 from civil ized place, CT83 probably
from the nature). RorARrDEs (1927) published Arion ompiricorum from the forest
of Deszk; it is probably Arion Josriqtus.

It is not elucidated even in the last published list (except author's own collec-
tions) $'hether the species was found as a l iving exemplare or dead in the sediment.
E.g. Enu obst:ura (FU ii3, Csaroda) and Helicogona arbustorum (DS 29, Lakitelek:
Szikra) were plotted on the maps probably by Ac6csv. Author collected Ena obscura
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'fable 
L Number of indiaiduals of the snails of the Great Hunga an Plain

in diferent biotopes

1 2 3 4 5 6 7 8

1. Pomatias elegans
(O. F. MiiLL.) 12 - 12 - I  -

2. Pomatias riDulare
(ErcHw.) 27 27 I +

3, Aci.ulapolita
( H A R T M ) + - + - l -

4. Carlchium minimum
(O. F. MiiLL.) 557 243 314 5 +

5. Car tchium tidentalum
(R$so) 175 14 161 6 +

6, Cochlicopa lubica
(O. F. MiiLL.) 918 21 53 844 7 +

7. Cochlicopa lubricella
(PoRRo.) 145 70 17 58 s -

L Cochlicopa nilens
( G A L L E N S T E T N ) + - i +

9. Columella edenlula
(DR^P.) 228 35 5 188 5 +

10. Truncatellina cylindrica
(FR.) 212 198 14 - 5 +

t 1. Truncate I lina claust rali s
(cREDl..)

12, Vertigo augustior
(JEFrR.) 17 8 3 6 5 +

13. Ye igo pusilla
(O. F. MijLL.) 19 12 7 - 3 !

14. Yettigo anlit)ertigo
( D R A P . ) 5 4 5 2 2 - 3 +

15. l/ertigo moulinsiana
(DUPU)

16. Yertigo pygmaea
( D R A P . ) 3 1 2 * 2 t

17, Granaria frumentum
( D R A P . )  4 7 0 4 6 2  1 6  5 +

18. Pupilla muscorum
( L . ) 9 8 8 9 9 - 3 +

19. Yallonia pulchello
(O. F. MttrL.) 631 133 sl 447 8 +

20. Vallohia costata
(O. F. MiiLL.) I 556 1060 146 350 I I +

21, Acanthinula aculeata
(O. F. M0LL.) 23 9 - 13 - 4 +

22. Chondrula tidenr
(O. F. MilLL.) 66 56 l0 - 5 +

23, Ena obscura
(O. F. MiiLL.) I I I -

24. Cochlodiaa latuinata
(MoNrAou) 70 7O I +

25. Ruthenica frlograna
( R o s s M . ) + - + - 1 -

26. Macrogastra tenlicosa
( D R A P . ) + - + -

27, Clausilia dubia
( D R A P . ) + - + - l -

28. Clausilia punila
(C. PFErFr.) 27 27 2 1
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t 2 1 4 5 6 7 8

59. Limax fraaus
( L . ) 3 - 3 - l +

60. Bielzia coerulans
(M. BrELz) + - r -

61. Lehmania marginata
(O. F. MtiLL.) 38 3 35 2 +

62, Deroceas kEDe
(o. F. MttLL.) 48 9 36 3 4 +

63. Deroceros reliculatum
(O. F. Miirr.)  10 I 9 - 4 +

64, Derccerat agreste
(L.) 314 33 l8 203 I 59 7 +

65, Euconulus fulout
(O. F. MijLL.) 126 73 31 2I I  l0 +

66. Brcdybaena fruticum
(O. F. MiiLL.) 927 20 374 454 79 8 +

67. Helicella obt)ia
(HaRrM.) 752 752 3 *

68. Helicopsis stiata
(O. F. MijLL.) 118 118 4 +

69. Monacha ca usiana
(O. F. MilLL.) 231 195 27 9 - 5 +

70. Perforalella bidentata
(Gv.) l2l  3 l l8 3 +

71. Perloratella dibolhtion
(M.  K rM. )  l l  -  l l  -  3  +

71. Perforatella rubiginosa
(A. ScHMrDr) | o74 I 166 9o7 6 +

73, Perforctella incanala
(O. F. MijLL.) 305 I 48 256 6 +

'l 
4. Perforatella aicina

( R r ' r . )  8 4 8  l - 4 8 4  8 3 5 5 5 l
75, Perforatella umbrosa

(C. P!ErFF.) +. -

16. Hygrcmia transsyluanica
( W E s r . ) 5 - 5 - 2 +

77. Hygromia koxacsi
VaRGA-PrNrbR 229 229 I +

78. Trichia unidentata
( D R A P . ) + -  . l +

79. Trichia striolata danubialis
(CL Fssr N)

80. Trichia hispida
( L . )  1 7  1  1 6 -  3 +

81. Euomphalia strigella
( D R A P . )  1 4 1  9 4 1 2 8  8 +

82. Helitigona banatica
(Rm.) 89 89 I +

83. Helicigona planospira
(LAM.) + -

84. Helicigona arbustorum
( L . ) 1 5 - 1 5 - 2 +

85. Isognomosto ma i sogno mo-
s t o m a l - l - l -
(ScHRdrER)

86. Cepaea oindobohensis
(F  R . )  384  159  104  113  8  13  +

87. Cepaea nemoralis
( L . ) 1 2 - 1 2 - l r .
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forests draw attention to unexploredness of the area and at the same time they exem-
plifytheriginal snailfauna ofthe Great Hungarian Plain having been covered originally
\,\, i th 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 Bdtorliget since the observations
of So6s (1915) disappeared Acicula polita, Truncqtell ina tlqustrelis (in 1953 VAc-
voLCyI yet found it!), Ruthenica flogrona, and Discus rotundatus. Due to the four
extinct species and Pomatias t'legans 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 Piispdkfiird6 were found during author's two
months expeditions in Rumania in 1970 and 1972. Czocrcn (1917) found one ycar
before the deforestation of the Makkos forest in Szeged living exemp lares of Cola-
mella edantula, Cecilioides atitula, Bradybaena frutitum, Perforatella uicina, Petfora-
tella bidens ,rnd Helicogona arbustorum. Also living exemplares of Perforatella oi<ino,
Perforatella incarnata and Euompholia 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 satisfactori ly assured due to intensive lumbering, frequentation (trampling)
ofnature conservation areas, general contamination of the environments and draina-qe.
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Az Alfiildi szirazftildi csigai kutat6sdnak tiirtdn€t€ ds
mai helYzete II.

BriBA K.

Juhdsz Gyuia Tanerkepz6 F6iskola.  Szeged

Kivonat

A szerz' a kultirhelyeken el6fordul6, kipusztult, az 6rtereken v€letlenszeriien megjelen6,
tov4bbd az orszeghatdron kiviil el6fordul6 €s bizonytalan irodalmi adatokat kirekesztve 73
fajra szfikiti a Magyar Alfiild sziirazfdldi csigafauniijat. Az elemzdst 19.356 egyeden v€gezte.

Az elemz6snek h6rom f6 szempontot vilasztott. L A zoniilis 6s azonelis t6rszinek nitv6ny-
tiirsulesaiban egyedszem 6s el6fordul6si gyakorisiiguk (ezen beliil egy vagy ttibb ponton fotdul
el6 :ifland6an vagy ideiglenesen) 2. Foly6vizek faunatranszport6l6 tevdkenys€ge 6s az erd6kiizi
terjed€s hogy j6tszik kiizre a megteleped€sben. 3. Fajok kdrnyezetigdnye.

Az orszdghatAron kiviil es6 teriileteken 616 fajok elhagyrsdval a fajlistanak az els6 kiizle-
m€nyben nem szerepl6 Cochlicopa nitenssel valo kiegeszitdse uten 91 faj alkotja az Alfijld faundj6t.

Kihaltak az AUijldr6l a Pomatias elegans, Acicula polita, Truncatellina claustralis, Ruthe-
nica filograna, Discus rotundatus. Kultfra ktivet6k az Oxychilus hydatinus, Milax budapestiensis.
Ezek szabad termeszetben nem fordulnak el6.

Az irodalmi adatok €s a hordal6kfaLrna csdkken€se alapjen megellapithat6 volt ,  hogy a
fauna a sziizad eleje 6ta vdltozott - szegenyedett. Ennek okeul a lecsapoliisok, erd6irt6sok,
folyamszabelyozes, ds mes kulttrhatisok adhat6k meg.

Az Alfiild mint tejegyseg faunejdr6l adhat6 kdp bhet nem statikus, hanem 6ppen a foly6k
€16 egyedeket szellito tevdkenysdge, toviibbii az iilland6an hat6 kultirhat6sok rdvdn dinamikus.
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Methods

Snails collected from different plant associations were grcuped according to the physical-
geographic rcgions established by SoMocyr (1961). In the different regions only the snails of the
vegetation of the mjneralogeneous 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 triandrce MALcutT. Sallcetum alhae-
fragilis lssLER, FRAxrNo p.-. .ULMETUM pANNoNtcuM 306, Querco rohois - Carpinetum hunga-
ricum Soo) (Soo 1964). lt is to be noted that the occurrence of these associations is very variable
along the different rivers, especially in the regions Jdszs6g. Saj6-Herned-kiiz (orher name: inunda-
tion areas of Heves and Borsod), Taktakiiz, and Hortobagy are poor in these associations due
to intensive agriculture and forestry (cultural influences).

The efec! of dvels manifest itself in numb€r of species and individuals, in quality of species
and in frequency of species. Dillerences in the snail-fauna between the different regions were
established by three ways. Differences in species composition of the regions were investigated to
€stablish 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 (B,{BA l98la, l98lb).
It was also investigated wether there is identity b€lween the fauna-composition of the Duna
Tisza Plain and the Dr6va Plain Latter problem was investigated with mathematical methods.
Zoogeogxaphically the observed snail species can be ordered into 10 fauna-groups. Considering
also the sub-groups 18 units can be distinguished (distribution according lo B/iaA 1980). Empirical
lrequency distribution test with more than two classes and Z'-test were applied in comparing
distribution of fauna-Sroups in the regions. Altogether 13 physico-geographical regions were
investigated: 1. Drdva Plain,2. Danube Plain, 3. Danube Tisza Plain,4. Lower reach of Tisza,
5. Middle-Tisza reach, 6. Hortob6gy, 7. Saj6 Hernrid-kijz, 8. Taktakiiz, 9. Kiirds region.
10. Ki jr i is-Maros region, 11. Nyirseg, I2. Szatmar-Befeg Plain inctuding Bodrogkdz (:  North-
ern Plain), 13. Temeski jz (Rumania).

Fig. I . Comparison with more than two classes (xr test ) of frequency distribution between the
zoogeographical categories of the regions of the Creat Hungarian PIain
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Difrerences of the regions

Investigation of the differences of the regions based on their snail-fauna is pos-
sible because dellnite differences could be established in the species composition and
in the quantitative aspect of the sediment-faunas (BABA l9?9b). Analysing the sedi-
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has a frequency value parallel with the lower density of streams. Nyirseg and the
Northern Plain has a stream density of 0.3-0.5 km km-'(ANo6 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 thc inun-
datr'on areas due to the different water basins (Fig. l. and 2).
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On the map of Figure 2. the results are represented with the aid of a graph.
Choosing a l0 per cent significancy level to balance deformations due to cultural
effects, the Great Hungarian Plain can be divised into three parts: the Dr6va plain

and the Danube Plain showing no identity with each other nor with the regions of
the Tisza Plain (P6csr 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 sho\M connections with tbe
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 Hern6d, Saj6, 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 Kdrds Maros region (including Temesk<iz) is separated
from the faunas of the other left side tributxries. This can be interpreted by datrl
published by AND6 (1972). He distinguishes two water basins for the lefr side tribu-
taries: North-Eastern water basin (Upper-Tisza, Szamos, Kraszna, TIr, Bat6r, Visa,
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sz6razfitldi fajok ij dllatfiildrajzi besoroldsa lehet6seget adott arra, hogy a foly 6k vizparti laune
jet t{jegysegek szerint matematikai eloszldsvizsg6lattal dsszevesse s az eredm€nyek€t (1.2. iibra
AND6 1972 1972 vizfoly6ssirts6g adatai alapjan etteTfiezze.

E szerrnt a foly6k vizgytjt6k szerint csigafaunajuk alapj6n elktliiniilnek a Tisza jobb 6s bal-
parti lofy6inak kiilijnbozb \izrajzi es vizjiresi tulajdonsagai (And6 1972) A csiga fauna elhtftild-
rajzi 6s vizjariisi megoszl6seban is ktiliinbs€get mutatnak a statisztikai elemz6s alapjAn.

Uticaj deonica doline reke Tise na razvoj malakofaune

BriBA K.

VP Juhesz Cyula Kaledra za biologiju, Szeged, Hungaria

Abstrakt

Autor na osnovu svojih ranijih istraZivanja ukazuje na povezanost izmedju slivnog pod-
rudja reke i iaune puzeva u Sumama u nizu vegetacijske sukcesije priobalne zone:

l. Reke uaestvuju u razvoju faune puZeva transportuju i Zive primerke sa slivnog podrudja
(BiBA. 1979b).

2. Na osnovu uporedno malematidke analize abundantnosti vrsta prema vlaznosti potvrdjuje
se, da se fauna puieva Panonske nizije, adekvatno floristidkim elementima, razdvaja (B AB^ l979al.

3. Novo zoogeografsko razvrstavanje pu;eva Madjarske omoguiio je, da se fauna priobal-
nih zona po rejonima uporedi matematiikom obradom i da se dobijeni rezultati tumade prema
ANDo-u 1972 (sl.  1.2).

BJIVIfl'IVIE IPIIPOAHOTO KOMIIJIEKCA IOJII'HbI PEKTI TIICbI

HA OEPA3OBAHITE MOqOKOOAYHI'I

K .  E a  6 a

IleAaror{qecxxfi xHcruryr r.rM. Arona }Oxac, (aoeapa 6uoJlorrr, Cer€a, BHP

Pe3roMe

Ha ocfioaaHru npeAEraynrn [cc"'re,toBaHxi aBTop noKa36laaer Ha B3a'rMn6re cBr]ri Mexay
MorJrrocr(aMn, xfiByrllllMn [o 6eperau per, a B cy(qecctBHofi rlacTll necHoi pacTtlTetbltocT{ peq-

Hbrx 6accefiHoB. Ha ocEoBaHn,l coBoKynA6rx trccreaoBaHti 3axJrlotrrlJr:

1. PexI{ nrparor 3HarrrreJr6Hyro ponh B o6pa3oBaHBn (baynr,r Mo"'rnrocKoB rrocp€AcrBoM tx
xHA{Br{AyarbHofo rpaEclopra B 6acceiEe pe(n (Ea6a 19796).

2. nocpe,ucrBoM orfioujeHriii a6yHAaHaq{i BI,raLr cpaBHnBalorc, rro rpyfltraM Bra)KHocrn,

oIpaBA6rBar rx MareMaruqecxriMr,r r,rcqrcjrexnrMn, qro (bayda Mon, ocKoB tra BeurepcKofi PaBHuHe
orAenrercr cornacHo (broprqecxux paioHoB pacrrre,'IEHocrll (Ea6 a 1979a).

3. 3aHeceHre BeHrepcKux HaleMHbrfi Bx,ros s noBoe 3ooreorpaofiqecKoe ae.[elfle Aaer Bo?-
MoxBocr6 EoBofi oqeH(rl OayH6r 6eperoB peK orAejrbr{brx ,'raHAua(bToB fi c loMoltrbro MareMarII-
qecrrx uc.rr-lcreH ii conocraBtrTe r{x pe3ynbrarbr Ha ocHoBaHnfi o66tcHeH[r AHAo 1972, xacarc-

rquect{ rycToT6I BoaLI.

JIaH.(uJaOTr,r Berr(ofi BeHrepc(ofi pasH[HEr pa3aeartorct Ha 3 gacrn. PaBHuHbr ApaBLt, AyFat
r TlcEr, (orop6re Mex.ay co6ofi I]e cBrrrorcr Ilae{Trtr{HLrMI,L OTAenbHLre, wexruure xanglra$rrr
paBH[HLr peKn T[c6r noa BnncHneM xynbrypHoil aetre]rLEocrlr qeJroBeka crar! rjaeHTrqIILrMr{.

IIpaBo tr "reBo6epexHbre 
JraHA[raoTbr p. TrcLI Bo B3a]-tMIiLIx orHoureutcx roKa3brBarcT Ha roj rlro

HrcreKaroruxe peK[ c MaJroBoaHbrx CeBepEErx Kapnar He o6pa:]ylor cBoeo6pa3Hbre xapa(Tepr Je
naHArxa(bTBr Ha rex Mecrax, ro I(oropBIM oH,,l npoieKalor. (B 3H,qeMax oqeHl 6erHar ropHar crpa-
na- I I Ioo. l943)

B ro xe BpeMr abayHa Mex,ay p. Kepeu ]' MapoE uMeer coBepureHEo apyroe c,'roxeqre. 3ro
onpeaert,rocL [yreM aHann3a 3ooreorpa(Dnqecxoft crarltcrltKlil.

ycralloBnello, .rro rra pa3Bnrre ibayHbr MorJrrocr(os B [pxpoaoreorpaorqecxux naHAluaabTax

BeErepc*oi paBE[ttLr (AaQoua) sm,lcrcr xpoMe xnnMartqecxtx, xyn6TxBaqrfi ,1@a Il noqBeHnbrx
ycfoBuii, Taxxe pa3Eru6r B Boaoc6opHbrx repplropttx fiporeKaroqrlx peq llx (aFoxr,r ]r orHoLre-

H'' TYCTOTI,I BOAHOfi CETIi OTAEJIbIibIX IAHAUAOTOB.
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The relation between body length and body weight was calculated on the basis of the for-
mula recommended by TEscR (1968):

W :  a L b

rcsp. i ts logarithmic form:

l g W : l g a + b l g L ,

where W:body weight of f ish, 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 SVAB (1973).

Values of the condition factor (CF) were calculated according to HrLE (t936) on the basis
of the fol lowing relat ionship:

" : r "

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 lhe scale (s.) were measured with
a scale of mm graduation.

The rcgression analysis pedormed with the data of whole scate radiuses and body lengths
revealed the following relationship (Fig. l):

L"  :  64 .70  r78 .s58s

Fig. l .  Relat ion between standard length (L") and the whole radiuses of scales (s) (both in mm)
The correction memb€r (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 conection term: c: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 Ler (1920) on the basis of
the following relationship

t" :  c+ l t ' -  1L-cy,

where l":body length at the development of the annulus "n". c: the above mentioned correc-
l ion member and s.: the distance of annulus "n" from the focus, s:the total scale €dius, L:
body length at the time of sampling.
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Table 1. Body lengths ofpike obtained by back-computation o4 the ba$s of scales
( Standad lenglh in fim, body weight in g)

( l  r  ( 2  )  ( l  )  t 4 - )  { 5  . ) ( 7 ' )  ( 8 + )  ( 9 + ) L"

291 t97
329 313
314 25  | .2

a

c

t64 t1t 224
333 311 283
245.9 237.9 259.5 224281 249.5 163

238
451
340.7

l ,  b
267 235
44s 476
359.6 356.4

336
435
391.3 3304 1 8 367.4

a
l "  b

l 0 l
582
434.6 493556

3 1 6
543
425.8

423
561
508.7 474.s 1073

a
l 1

c

s03
653
593.3

372
642
488.2 565.3 t79l

a
I s  o

c

583
704
648.7 2615

t i 695.7 3291

751 741 .7641t ?

l s 73't.O

to

a: minimum, b: maximum, c: average within an age group, Lc : avelages 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  6 5 1 * 1 ' 1 1 0 L "

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 ofthe body lengths ofthe single age groups, WALFoRD'S
growth l ine was constructed together with the x:lr-r data pertaining to y:lr

(Fig. 3).
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Thus the equation describing the growth of the pike population of the river
section is

l r  :  1008.6 [1 
-e*o 1605( +0 ?5)]

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

Fig- 4. Illustration of the natural logarithm of the lackof unsaturation (the diference ofasymptotic
body length and body lengths in the single years in mm) in the function of time. The ionstant

of BERTALANFFY'S equation is given by the rise of the line,

Fig. 5. Growth of pike according to the gowth model propos€d by BERTALANTFY (L.:standard
lenglh in mm, t: t ime in years).
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'Iable 
3. Compaison of starulanl lengths calculated bt Wauord's method,

Bertalanfri's equation and on the basis of scales

Body length (mm) calculated on the basis of

Age year

method
BERTALANFFY's

equatlon
scales

I
2
3
4
5
6
7
8
9

249.5
367.4
474.5
563.3
643.2
695.7
't41.7

131  .O
833 .0

300.9
415.7
512.0
592.6
660.0
716.6
764.O
803.6
836.8

258.8
37 5.7
474.5
557.1
628.0
687.3
737.4
179.7
815 .4

'fable 
4. Growlh of pike in some other areas in Europe (in cm )

After Hege- 
Ristid

I Yo4 mann tq6l present
Ase 

lo_ 
Tu^,r,sala 

Yu;;;a_ s;;y

see r lnlano

Doma- Bers

3:i,: 1,1! iioT 
'ffjjo e'"'"nt

'"1['J of;.!;", sl'""i.u no'u-niu "udv

0 -  1 2
l -

1 2 8

J -

3 +  5 6
4 -
4 '  68

5 1  7 7
6 -
6 1  8 9

7 -  9 8
8 -
8 r  t 0 7
9
9 : 1 l , l

9

t 8

;

38

50

56

65

e:;
73

36

46

a
10

?8

81

Y

29.3

5 3 J

62.5

to:

76.8

8 ;

8 1  . 7

9 r . 0

24 .5

:16.6

48J

6 i . 0

21.0

t r . 0

*

-

;;

59

68

;

2t 25.9

28 37.6

n qis

41  55 .8

n a n
49 68.7

; , tq

6 t  78 .0

T o t a l  l e n g t h S t a n d a r d  l e n g t h

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 RIsrI .

DoMAcsEv's data were taken over fronr 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 BERTALANTFY 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 testtiimeg g-ban, L" a testhossz mm-ben.
A standard testhossz a teljes testhosszal az alabbi viszonybar all:

L .  :  5 ,651  +  I , 110L . .

A csuka korenak 6s az egyes 6let6vekben eldrl testhossz6nak a meghatdrozasa pikkely-

€vgyfirffk alapj6n tiirt6nt. A ndveked6s j6l leirhato a Bertalanfry-egyenlettel:

l '  :  1008'6 [ l  e-o ro5 c+o %)] '

amelyben I, a csuka standard hossza t 6ves korban, e a term6szetes logaritmus alapszema.

Rast Stuke (Esox lucius L,) na deonici reke Tise Tiszafiired

Hnnrl A.

SredDja Skola,,Kossuth Lajos", Tiszafiired, Hungaria

Absfakt

Odnos izmedju standardne duzine i tezine tela Stuk€ na osnow 204 analizirunih primeraka

iznosl :

l g  w  :  - 4 ,811  +2 ,930  l g  L . ,

gde je W tezina u g, L" duZina tela u mm.

Standardna duzina sa opStom duZinom tela stoji u sledeiem odnosu:

L . : 5 , 6 5 1 + l , l l 0 L . .

Utvrdjivanje starosti i u pojedinim godinama dostignutog msta stuke vrseno je na osnovu
godova-p$tenova na krljustima. Prirast je izraien jednadinom po Befialanfry-u:

I r  :  1008 ,6  l - e -016 ' , 5 ( r+o?6 )1 ,

gde je t. standardna duzina Stuke u t uzrastu, dok je e osnovni broj prilodnog logaritma.

UPIPOCT IIIYKI4 (ESOX LUCIUS L.)

HA TIICA(DIOPENCKOM YqACTKE PEXI{ TIICbI

A .  x a p x  a

CpeaE t uxora sM. llafiorlla Koruyra, TtcaorcpeA, BHP

Pe3roMe

Ha ocltoBattllH npoBeneHltLlx tccreaoBaE!fi tla 204 3x3eM[rtpax pEI6, B3auMocBt36 Mo*Ay

craEAaprnoii nrrlJoi xryK[ u Maccoil e€ Tejra cneayloqat:

lew= 4,811+2,930 le L",

rAe W Macca re"ra B rpaMMax, L. ,4JrtHa rer'Ia B MtnnltMerpax.

CTaEAaprgat aJlrxa rena c MaxctMa,llbltoi annxoii Tena Haxoatrca B HtxecneayrotqeM

oTEomeltl'lj:
L , : 5 ' 6 5 1 +  I ' l l 0  L "

BeK uryxn exeroA[Erii npupocr airltlrH TeJra olpeAentercc r]a ocEoBarrut roAFrEgIx l(oteU
qerllyn. Ilpupocr xopo[Io Moxer 6urr nr'rpaxex yparueHlteM Eepro"'ron00E:

l . : 1008,6 I - 
"-0,1695 

(t+0,75)l

rAe l1 cralrAaprEar 'ajrr4Ha rrJyrs t - B roArlqEoM Bolpacre, e ecrecrBeEHoe ocrloBEoe qscJ'o .trora.

p[OMa.
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Table 1. Length increase of Esox luci s L. in Tisa river (measured lenglhs in cm)

Tahle 2. Leagrtr increase of Eso). /acir./r L. in Tisa river (calculated lenghs in cm)

2  I  '  
- -  

2 7 . t 0

1 ,  t 4  ] |  O O  4 9 . 2 0  1 8 . 2 1  l t . 2 l  2 9 . 1 1

4 | :  l0 28.60 50.00 19.67 1.44 l .6l

5 - 22 35.00 55.30 42.95 3.28 
'7.63

Age - 
atngth average (cm) 

. _- 
j. absotute . Relative
increase(cm) increase %g loup 

min  max M 
r r rL rEdscwnu r l rL rcarc  h

6 L 2 46.10 59.70 52.90 9.95 | 8.80

l ,  l .nYear

1980

1979

1978

1977

1976

*

1  1 3 . 1 3 20.98

14  15 .58

30  12 .91

22 1 .76

, i r o s

6s iz,.ts

26.37 32.84

30 tz.gl 22.96 30.76 36.50

22 1.76 20.53 28.74 34.85 39.3(

.e 0+ 36.41 40.58

69 12.75 22.Ot 30.09 35.94 39.94

43.94

43.94

Absolute
lncr€ase
(cm) 9.26 f  . 6 ) 4.00 4.00

Relative
increase % 36.71 19.44 1 t . r 2  1 0 . 0 1

Table 4 shows the longitudinal growth of A. bullerus as well as absolute and
relativegain. The age ofspecimens is 2+ to 4+. The average value increases withage.

Table 5 shows calculated longitudinal growth of A. bqllerus ranging from
9.68 cm for I, to 20.5 cm for ln. .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 1o the third year and the second after this point.

The average values of measured lengths of E. lucius from the Tisa are slightly
lower than those from Obedska bara and Koviljski rit (flooded 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 thi.d year.
while in Obedska bara and Koviljki rit this drop occurs after the second year
(BuDAKov et MALETTN 1982).
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Measured body length of A. ballerus is within the range given by Gncnrdvld
(1977) according to her research in the Danube, Koviljski rit, canals Danube-Tisa-
Danube, Jegridka 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 GncrNtEvrt (1977) detected this decrease
after the fourth year, even though she pointed to certain drop after the second year.

Table 6. R^te of govrth (C) and constant
of growth (K) of Abramis balleras t. nt
Tisa river

Length
avetage

(cm)

ri

\
\

\

\.
\ir

\ ' ^ t : ,

F ig .  l .
F i s .2 .

t r  t r  t :  t r  t s  t .  t?

I 9.68

2 r5.88 0 .14 l . l  I

3 18.69 0.04 0.18

4 20.50 0.09 o.20

e- - -  Ob.dskq bo . .

t 1 8

The gowth tempo of Esox lucius t. ir.Tisa, Obedska bara and Koviljski rit
The growth tempo of Abramis ballerus t. in Tisa, Danube and Koviljski rit
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l97l-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 durins
10 years. On the basis of individualnumbers failing to one yeai I calculated the average weighi
of consum€d food accoiding 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 nutdtion power of single food-types. It exprcsses the food-value oflipoids, carbon-
hydntes, and proteins being in the food and indicates how much isolated starch is equal with I kg
of examined food). Calory easily can be reckoned from starch-value, because I kg starch is equal
with 2356 ki localories resp. 2.356 megacalories (BATTNER 1966, HERoLD 1977).

'fable 
l. Monrhly arcrage omounrr ol nallardr

Year December January February

197  r
1972
t913
197 4
197 5
t976
1977
1978
1979
t980

A v e r a g e
i nd ividualnumber:

1,650
1,200
1,9E0
1,280

12,800
15,800
8,000

12,000
19,500
r 3,200

8,750

1,400
1,600
2,500

16,000
12,000

850
20,000
25,000
12,000
12,500

10.280

I ,850
2,900
3,800

19,2(n
14,500
22,000
14,800
15,000
17,000
t9,600

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 du ng 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 withthe spreading ofmechanical maize-harvest. Similar phenomenon
can be experienced in the near Kardoskit landscape protection area in the case of
mallards, cranes and wild-geese (Srrnrsrz 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 rnsects, Dreissena polymorpha, remnants of P/a-
rtorbis. But these enumerated foods were present only in traces their amount can't
be valued Dercentallv.

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 ofgranivorous birds here.
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Masovna ishrana divlje patke (Anas platyrhynchos L.) na deonici Tise
Szentes-H6dmez6vis6rhely tokom zimovanja u periodu 197l-1980, godin€

STERBETZ I .

Orniloloiki  inst i tut,  Budapest, Hungaria

Abstrakt

lz podataka je uodl j ivo da se istrazivana deonica reke Tise javl ja kao znadajno zimsko
sabiral iste divl je patke. U toku zimske sezone u jshrani divl je patke dominira kukuruz, r izi  i
zrnevl je korovskih bi l jaka sa okolnih pol joprivrednih kultura. Znaiajna kol idina kukuruza se
javlja usled tehniaki nedovoljno ekonomianog maSinskog branja. Iz tabele je uodljivo da se jata
divlje patke ravnomerno poveiavaju do kraja ciklusa posmatranja. Ova rastuia tendencija je u
zavisnosti  sa obimom masinskog branja kukuruza. Sl idne su pojave uodene ina podrudju neda-
Iekog zasti ienog okruga Kardoskit  u odnosu na divl ju patku, divl je guske i  idralove (SiERBITz
19?9). U ishrani divl je patke u dol ini reke Tise jos udestvuju u tragovima sledeie vrste, di ja je
kofiaina u procentima beznadajna: Chara sp., Lenna sp.. Cfprihi&rc sp., Chironomidae sp..
ostaci vodenih insekata, Dreissena poltmoryha, Plonorbis sp.

MACCOBOE 3T{MHEE III4TAHI,IE KP'KBI,I OE6IKHOBEHHOfi
(Anas platyrhynchos L.),

3I{MYIOIIIEIi HA YIIACTKE PEKTT TI,TCbI

CEHTEIII-I ONM3EBBAIIIAPXEJIb.

B rrEPHOn r97l t1r980 fr.

14. l l l  re pH 6cr 3

BeHrepc(r.rfi opH[roJrorxrecKri xHcrnryr, Byaanerxr

Pe3roMe

Cor,.racno qannttx, norlyyeHH6tx Ha ocHoBaHtlll npuBe,4eHHoii Merorlrx[, B6lsBr-rterct, qro
xccneAoBaHHbri yqacro( AorrrrHr'r pexx Trcr,r B 3xMHuil nepuoA rBrrrercq r'tflu{ltbrM MecroM c6opa
xprxBr,r. OcHoBHoii 6a3oii, o6ecne,r[Barourei n[TaHre xprKBbt o6brKHoBeHHoii B nopy 3Toro rona
qBr'rqroTcr Kyxypya3a, pxc ll ceMeHa copH6rx pacTeHyt, npontpacraroqfix B orpecHocTrx sa Bo3!e-
-rLIBaeMbrx noJrrx. flpeo6laaarotuan po:rL npuBalnexxr 3nec6 Ryraypya3e, vro rsnqercr pelynr,Ta-
ToM lexHll'teckoro EecoBepueHcrBa pa6orLI cerLct xoxo3tiicrBeHHbtx Matuqtl,

I43 Ta6nliu6r BHAHo! .lro KorrrqecrBo xprxB x xoHuy urKna 6ecnoep6rBHo
yBe.it qqBaorct.

3Ta Bo3pacraloqa reHAeHuus Haxolrtrcc B 3aBucuMocrr or pacrpocrpaHeHur MatllrHEoi
y6opKtI xyxypyA:u. Cny'iai noao6H6rx rsneHrti c xprxsoii, ryceM rl xypaBreM Moxno ua6lrcanre
raxxe Ha 6nrxaiiuleil KopAonlrryrcl(oii :ranoBe.qHoi reppxroprlr (lIIrep6er3 1979). ll3 KopMoB.
co6paHqbrx B ,uonrqe pe(n Tncbr, yAanocb onpeaenurb raKne Br{nbl: CHARA ip., LEMNA sp.-
CypRfNTDAE sp,, CHIRoNVMIDAD sp. ocrar(r, BoaHhrx Hae(oMbrx, o-rxotbr Dreissena pollmoeha
Bcrpeqarorcq ]aecL ToJrBxo B cjreAax. rjrcneHHoct6 rx B npoqeHTax He Moxer 66rrh ouetteHa.
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Fig. I. The situation of "Tiszadob flood basin" nature conservation area in Hungary.

Mat€rials and Methods

Most of the nature conservation area is covered with lorests, in which sylviculture has been
introduced. Sylviculture can affect - negativ€ly or positively - the further survival of the living
wor,d here. That is why I choose the places of ornithological survey so as to be able to get useful
Inlbrmation about the birds of the different - in age and in conbinalion 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 piaces of investigation on the examined atea
Key to the signs used: -- - border of the nature conservation area, + spruce-forest, ! oak-forest,

O ash-forest. Z Populeto cultum.

l. Quercus robur planted 15 years ago. It is characterised by thick shrub stmtum of Coz!,t
sanguinea and Rubus caesius,

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

3. Q ercus robur planted 30 years ago. Thick shrub stratum of Cornus sanguinea.
4. Quercus robur planled 50 years ago. Thick shrub stratum of Sambucus nigro beside

Cornus sanguinea.
5. The remains of a 150 200-year old hardwood gallery forest - Querco-Ulmetum -

which consists of sometimes decaylrg Quercus robur, Populus alba, P. nigra and {Jlmus laeDis.
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Table l. The bird species examined on ,,Tiszadoh frood basin"

Species I P o,, o,, om oun o,oo

l. Anas platyrhlncos L.
2. Falco subbuteo L.
3. Falco tinnunculus L.
4. Phasianus rclchicus L.
5. Columba oenas L.
6. Columba palumbus L.
7. Streptopelia turtur
8. Strcptopelia decaocto FRtv.
9. Cuculus canorus L.

10. Stt ir  aluco L.
71. Corudas gattulks L.
12. Upupa epops L.
13. Piut xiidis L.
14. Pi.us canus GM.
15. Drjocopus martius L.
16. Dendrocopus maior L.
17. Oriolus oiolui L.
18. Cortus cotnix L.
19. Coloeus monedula L.
20. Pica pica L.
21. Garrulus glandarius L.
22. Parus maior L.
23, Parus coeruleus L.
24. Patus palustris L.
25. Sitt.r eurcpaea L.
26. Ce hia brachtdacryld BREH^i.
27. Troglodites troglodites L.
28. Turdus philomelos BREHM.
29. Turdus merula L.
30. Luscinia megarhync,os Bnruu.
31. Erithacus rubecula L.
32. Locustella fluuiatilis WoLF.
33. SylLiia atricapilta L.
34. Sylt;ia borin BEcHsr.
35. Slluia cuftu.a L.
36. Phy lloscopus col I ybi ta y rEtLL.
37. Phylloscopus sibildtl,-r BEcHsT.
38. Muscitapa striata P^LL.
39. Anthus tritialis L.
40. Lanius collurio L.
41, Sturnus oulgatis L.
42. Passer montan s L.
43. Chloris chloris L.
44. Carduelis carduelis L.
45. Fringilla coelebs L.
46. Emberiza citrihella L.

I
t l r l l

1 2 2

I

2 2

2

I
2
3

3

l 1

I
2

I
2

I

I

I

2
I

I
2

z
l l

2 2
1 1

Key to the signs used: P : pinewoods, P" : Populeto cultum, Or5 : ls-year old oak-
folest, C),5 : 25-year old oak-forest, Oao : 30-year old oak-forest, Oro : 5o-year old oak-
forest, orro : l5Gyear old oak-forest, A : ash-forest. The numbers mean the number ofnesting
couples on the place of investigation.

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
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the old hardwood gloves 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). Thc shift of tbese proportions shows a better utilization
of the given possibilities for nesting. My previous experience seems to be justified
- LEGiNy 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 rnore 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 lound on the plates of suroey
of the examined forests according to nestihg stratum and nutritfient

temicol
fruticicol
dendricol
arboricol
cerntvole
insectivorc
herbivore
onlnrvote

2
2

2

3
3

I
)

3 2 4 4 5 5
3 5 6 7 9 5
|  2  5  7 t 7  1 l
3 3 4 7 6 5

5  9  1 3  1 6  2 5  1 8
3 3 4 5 7 5

Key to the signs used: P : pinewoods, P" : Populeto cultum. Or5 : ls-year old oak forest,
Ors : 25-year old oak-forest, Oao : 30-year old oak-forest, Ouo : 50-year old oak-for€s,
Orso : l5Gyear old oak-forest, hardwood grove, A : ash-forest.

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 ornnivorous 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 - | 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 theyjoin in the energy-flow oftheir place ofhatching, which
means that they bave a great role in keeping the ecological stability ofthe 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 disapp€ar 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 th€ values of identical sDecies and identical dominants. I sot the
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A "Tiszadobi-6rt6r" termdszetr6delmi tefiilet erd6inek mad6rtani vizsgdlata

Kivonat

A szerzd a ,,Tiszadobi-iirtdr" telm6szetv6delmi tcriilet erd6inek mad{regyiitteseit vizsgdlta

olyan c6llal, hogy a term6szetv6delmi kezelds sz6m6.a hasznos tandcsokat tudjon adni. Az iissze-

hasonlit6 elemz6sek soren a kdvetkez6k€t iillapitotta meg.
1. A tertilet kemdnylaJigeteire jellemz6 maddregyiittes kialakul{sa hosszu folyamat ered-

menye. Az egytittesre jellemz6 a kistestff, rovarev6 dnekesek dominancidja. A csricsragadoz6kat
kepvisel6 husev6k arfnya igen alacsony. A fejl6d6s sordn jelent6sen megn6 az odrilak6k ardnya
6s jelent6s€ge.

2. A vizsg6it frtdren az 6si kem6nyfa-liget erd6folt fokozatos rekonstrukci6ja vdlik sztks6-
gess6 an6lk0l, hogy vigbaszniilatot hajtanenak v€gre €s a benne lev6 rendkiviil gazdag maddr-
egyiittes tdtet vesz€lyeztetn6nk.

3. Az erd6felirjitdsok sor6n ldtesitett tirlgyesekben az erd6gazdAlkodds megengedhet6, de

a v6ghaszn6latoknal konzult6lni kell a term6szetv€delem szakembereivel.
4. A nemesnyArasok ds lucfenyvesek v€ghasznelata eset6n a felijitast kocsanyos tiilggyel

kell v€gezni.
5. A fenti szabalyok betart6sa mellett termdszetkdzeli erd6kre 6s madercgyiittesekre sze-

mithatunk, amely a term6szetv6delemnek itt els6dleges cdlja.

Ornitolo$ka osmahanja u Sumama zalti6enog okruga plaYnog podruija Tiszadob

LEGANY A.

Term6szetv€delmi Feliigyel6s6g, Tiszavasveri, MagyarorszAg

LEGANY A.

Inspektorat za zaltitu prirode, Tiszavasvdri, Hungada

Abstract

Autor je na plavnom podrudju Tiszadob u Sumama zastiierog okruga vrsio ornitoloska
istrazivanja u cilju unapredjivanja zaStite prirode. Uporednom analizom utvrdjeno je slede{e:

1. Formiranje ornitofaune u tvrdolil6arskim sastojinama je dugotrajan proces. U ovim
zajednicafia dominiraju korisne ptice pevadice. Ptice grabljivice na vrhu piramide su slabo za-
stupljene. U toku razvoja dolazi do znadajnog povedavanja proporcije iuloge dupljarica.

2. Rekonstrukciju mestimidno prisutnih stoletnih tvrdolidtarskih sastojina postepeno trcba

realizovati, kako nebi ugrozili njihovu veoma bogatu omitofaunu.
3. Pril'redna delatnost u obnovljenim hrastovim Sumama je dopustena, ali je pri eksploata-

ciji obavezna konsultacija strudnjaka iz oblasti zastite prirode.

4. Obnova plantarnih topola i detinan nakon njihove sede treba da se vrSi Quercus robur-om.

5. Pridrzavajudi se gornjih pravila oeekuje se uspostavljenje autohtonih Sumskih zajed'
nica i svojstvene omitofaune, kao prevashodni cilj zaltite prirode Da ovom podrudju.
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flcantly 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 Lask6 streams exerted on the reservoir has decreased. It would

be advisable - llrst of all from hygenic view-point - to drain the edbadly polluti

water of the two streams, using the inner watei drainage system, into the Tisza south

of the "Kisktire" reservoir.

Gvrinr. Zs. :

P h y s  i c a  I  a n d  c h e m i c a l  c  h a  r a c  t e  r s

o f  t h e  w a t e r  o f  t h e  s t r e a m s  o f  E g e r  a n d  L a s k 6

Eger and Lask6, being two small streams of the Western part of Upper-Northern

mountain area are situated between the mountains of Biikk and M6tra, the former

having its source from a spring of limnokren tlpe and the later from that of helo-

kren tlpe.

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. Lask6 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.

KEREszrEs, T., MAnrur, L. and JAsz, T.:

L o a d i n g  p o s s i b i l i t i e s  o f t h e  r e g i o n o f t h e  r i v e r  T i s z a  m a n a g e d

b y  t h e  w a t e r  e c o n o m y  m a n a g e m e n t  " A T M Z I G "  ( 1 9 1 |  ' 1 9 ' 1 8 )

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 impodance 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

estabiishment 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 "Csongr6d" 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 Csongr6d during the past two years frequent investigations recorded
the resistance of E. coli and Sqlmonella bacteria isolated from surface waters.
According to the results 40-60% of E. coli strains were resistent while Salmonella
bqcteriae \vere hjghly 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.

Esr6K,  B . :

B a c t e r i o l o g i c a l  s t a t u s  o f  t h e  E g e r  a n d  L a s k  6  s t r e a m s

Eger and Lasko streams take their source and flow into the "Kisk<ire" reservoir
in the territory of County Heves. Lask6 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 i l legal sewage outlets in the area of Eger and the intensive
animal husbandry along the reach between Szihalorn and N6gyes. Worst is the
stream's bacteriological condition in the area of Alm6r Nagyt6lya-Szilhalom.
From the view-point ofchernical data Ege. 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 Cigdnd and Kis-
krire, while samples of Eger showed 42.8% positivity immediately at the inlet into
"Kiskdre" reservoir unanimously spoil ing the bacteriological status of the reservoir.
Consequently when considering the sport, holidaymaking, agricultural and other
water-consumption possibil i t ies the bacteriological status must be taken into account
all over the area of the reservoir aspecially at the mouth of the Eger stream.

Krss, L :

P r o b l e m s  o f  a l g a l  i n d i c a t o r s  a n d
w a t e r  c l a s s i f i c a t i o n  i n  t h e  e n v i r o n m e n t  D r o t e c l i o n
o f  t h e  r i v e r  T i s z a  a n d  i l s  t r i h u t a r i e s

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 ofthe four main indicators ofwater quaiity
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 sa l inity.

Saprobity and trofity are connected not only by the mineralization but
also by the heterothoph nutrit ion of certain algae. Several ofthem 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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T h e  m e t h o d s  o f  c t r l c u l a t i o n s  a r e  a s  f o l l o w s :

- using all the concentraion data ofvertical rates and the actual speed offlow:
- using the average concentration data of vertical rates and the water outDut:
- using average concentration data and water output ofthe whole segment;
- using concentration data ofthe currentline and the water output ofthe segment.

Different rnethods of calculating material-flow and the comparison of data
aimed to determine the minimal sample nurnber and concentration the determination
of  wh ich  uou ld  s t i l l  p rov ide  uurhen l lc  aver rge  mater ia l - f low dara .

Connection between the mat€rial-flow of 6 components and the water out-
Put was examined as well.

GAl ,  D . :

C o m p a t a t i v e  z o o p l a n c t o n  i n v e s t i g a t i o n s  i n  t h e  d e a d  r e a c h
o f  t h e  r i v e r  T i s z a

Qualitative and quantitative changes in the zooplancton of the 5 most important
dead reaches of the Lower-Tisza region (Atka, Kd v6lyes, M6rt6ly, Atp6r. Tiszaug)
were inlestigated 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./|, and during minima - especially in winter it varyes
between 6-8.000 ind./1.

Saphrobiological quality of the water of the investigated dead branches differs
significantly also showing great changes all over the year. Dorninating species of the
winter months are oligo-, beta- and beta-mezosaprob species (o b.: 38-45y.,
6.:35 4O%', 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.: 3G-41%, b-a. : 39-45%).

. Regarding pollution of the investigated dead reaches their order is : 1. M6rtdly-,
(most polluted), 2. Tiszaug-, 3. Alp6r-, 4. Kortv6lyes-, 5. Atka dead reaches (l iss
polluted).

MELANUA, Oanloovr6, BoZl, P. and RUZENKA DuRcJANsKI:

D a t a  t o  t h e  f l o r a  o f  t h e  s o u t h e r n  T i s z a  r e g i o n

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

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

Vi(ia picts FrscF. et MEy. is a Pontian species. lts appearance was mentioned in
the Southern Tisza region at Beodra by Kov?ics referring to Thaissz. Kov,{cs him-
self found it at Obecse in the.inundation areas ofTisza in 1914. lt is to be found in

lungary, Roumania, the Southern part of the USSR and Siberia. It is a rear plant
Jrom frorislic uiew-point, though nowadays it is spreading. Its plant-geographical
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t. 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 ofjumpings t)?e "fold" disaster and in the measure of hysteresis and

in the time ofjumpings. 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 immigralion 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 ofthe recolonizing populations

and on the strategy of their multiplication.

Flnr,ls, A. :

E f f e c t  o f  t h e  T i s z a  f l o o d s  i n  1 9 8 0

o n  t h e  m u l t i p l i c a t i o n  o f  s o m e  f i s h - s p e c i e s

Frequent and long floodsof 1980 year effected properly the spawning ofthe 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 ofyoung proves the successfull spawning.

BABA, K. :

E f f e c t  o f  t h e  l a n d  a r e a s  o f  t h e  T i s z a  p l a i n

o n  t h e  f o r m i n g  o f  s n a i l  f a u n a

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

L6RTNCZ. J. :

T h e  w i n t e r - f e e d i n g  o f  o s p e r i e s  i n  t h e  r e s e r v a t i o n  a r e a

o f  t h e  m i d d l e - T i s z a  r e g i o n

We began to feed osperies in "P6lyi" Bird reservation area in winter l91G-77.
The first years provided only an indirect proof of success lacking proper expetiences.
In 1978 the coast of feeding was provided by the Direction of "HortobSgy" reserva-

tion area. In February of 1978 we could provide direct observations. At that t ime
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
nr  t  ion-w ide  movement  i s  dere lop ing .
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average (33.9 ppm). Because of its ideal mineral content and great quantity the
vegetation of Kisk6re-Abridszal6k inundation area should be used for feeding
more intensively.

BANCsr, l.:

I n v e s t i g a t i o n  o f  t h e  s m a l l  w a t e r s h e d  a r e a

o f  t h e  m  i d  d  l e - T i s z a  r e g i o n

The investigation of the small watershed areas provides the increasing number
of information required by the problems of water management. These r'nformations
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 ofthe 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, Anlrrc.r and MALTK, ERZSEBET :

C h a n g e  o f  t h e  c o n s t r u c t i o n  o f  b  l o o d  c e l l s
i n  t h e  f i s  h e  s  o f  T i s z  a

Eight types of blood cells described b), ScApsnxllus (1979), LEHMAN and Srii-
RENBURG (1975) were examined in ten fish species of Tisza with l ight-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 difered from the higher classes of vertebratae regarding their
shape, size and plazma-organs. It is diff icult to separate the thrombocytae, l impho-
cytae and granulocytae. Classification of the blood cells developing in the different
sections of the kidney - the main organ of haematogenesis - is diff icult.

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 - l imphocyta 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 dis€ases.

T6rH, MAnr,c, and Zsuc,r, KATALTN:

B i o l o g i c a l  e x a m i n a t i o n  o f  t h e  w a t e r s h e d  a r e a  o f  G e r j e  a n d
Pe r je

The plant and animal organisms of rvater 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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MrKEs, M., HABUAN, V. and DrMrrRUEvrc, S.:

O e c o l o g i c a l  a s p e c t s  o f  t h e  w i l d  c a t ' s
. (Felis Siluestnr ScnR., 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-DrMnRrJEvrc 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
th€ predator's food.

From faunistic stand point it js 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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