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SEASON
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Abstract. This paper deals with the results or exaf,inatic of phytoplanlton cor.mmity ad
saprobioloeical characteristics ol the Lake Ludaa, duirg the period from March to May (the
sping), in the year of 1 992. A hundred and eighteen specis, vaneties and forms of Cyanophyta,
Pyfiophyta, Xantophfa, Bacilariophyta Euglenophyta and Chlorophyta were recorded- All tbe
examined samples were dorninated by Chlorophyta. Bacillariophyta Enked the second placc,
vhile Xantophyta were present only in one ofthe samples with only one species. Th9 density of
phytoplanldon communig, was changeable and vdied ftom 0-85xld to ll5.73xl0'. Sapmbiq/
index, after Pantle and Buck, varied ftom 2.2 to 2.6, pointine out to B, B{ and d-
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Introductlon

The Lake Ludaa is a protected area located in
the northem part of Vojvodina Province - the
no h of Serbia, l2 kn otr Subotica. Il is
surounded vith the settlements Ludas, Backi
Vinogradi, Hajdukovq Nosa, as well as single
fanns. The Lake LudaS is a tlpical lowland late
and belongs to the aeolian tpe of lakes. The
surface area oflhis lake is 330 ha. Two pads can
be distinguished in the Lake Ludas: the northem
part, which is about 2 lm wide ind l-1.2 n d€ep,
and the southem part, which is narover (200 n)
and deeper (l.s-1.8 n) (Djuki6 ef aI.,1991).

The Lake LudaS is supplied with the
groundvaters, with the Keres stream watels, and
since 1981 it has b€en spplied witl panly
cleared waters from II section of the Lake Pali6
which flow into the norlhem part of the LaLe
Ludas through tb€ Palia Luda! Canal, causing
higher nutrient loadins ofthis pan ofthe lake.

A few yearc ago. rn ir.igltion syslem was
built in the southem region of the Lake. During
the watering periods, tunctioning of the system

caDsed the withdrawal of lower qulity waters
ftom the northem inro the southern part, so the
quliry ofwateE ofthe norihem and the southem
part became gradualy equat (Djukie et al,r991).
Taki.g th* facts into mnsideration, the aim of
or qamitratioN was to Eognize the
phloplankton conmuity and saprobiologial
chanct€ristics of lhe whole Inke LudaS as well
as iis parts duing the spr;.9 seaon-

Mat€rial ud m€rtorls

The samples for qualitative and quantitative
analyses of ph''toplaDl(ton were taken on tbree
sampling sites in the Lake Ludas towards the end
of Marcll th€ begidng ofApril and the middle of
May in the year of 1992. During aleological and
sap.obiological investigations; nanalard
linllological nethods were used (I+ibar 1978).
Qurlitative composition of the ph).toplankton
commuity was sh(]m d a proportional
paffcipation of ditrerent algal groups h total
number of tda. Densiry of the phytoplankton
commwiry was shown as a number of
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individuals per I cm", while relative abundance
(quantitative composition) was sho*,rl as a
prcportional participation ol algal groups i. the
total number of algae. Saprobiry index was
calsulated after Pantle and Buck (1955) on the
basis of phytoplanlton hdicator species.

Results

A hundred and eiShteen species. varieties and
foms of Cyanobacte a. Pynophyta, Xantophyta,
Bacillariophyta, Euglenophyta and Chloroph).ta
.vere record€d during the investigation pe.iod.

_^Dhyta were represented with 53 tuxa
(44.9'lo), Baciltariophyta wirh 31 (263n "t,
t"Clenopl'ylr vilt1 | 4 I I l.gyo), Clarcbacieria
with 13 (11.0%), Pynophyta wjth 6 (s.17o) and
Xantophyta with only I taxa (0.876).

The results of qualitative analysis of
phytoplankton (Fig- l) show that Chlorophyta
was dominant group duing the spring s€ason.
Bacillariophyta ranted the second place and were
lollowed by Euglenophyta, Cyanobacteria and
rynophyta. Xantophyta were Fesent with only
one species in only one sample.

characteristic group of the Lake Ludas
pbytoplaoLlon conmmiry. Tleir relJli\e
abundance varied fiom 20.4 to 36.4'/.. The
gene'a Steplanodisc$, Nitzrchia, Ciclotella and
Melosila were the most abundant.

Table l- Dmsily of thc lhfotlancton conn ity
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Fie. I Qualitahve conposition of th. pbtopldkton

Densiqi oft the phytoplantton cotrmuniry
(Tabte 1.) varied ftom 0.85x10' ind/cm' on the
samplins site 2 in Marc!, to 115.73x10r ind/cm3
on the sanpling site 3 in May.

By relative abundance (Fig. 2), chlorophyta
rcprcsented a dominant phltoplanlton gloup.
Relative abmdance of Cl orophyta vaded fton
45.3 to s5.4 y6. Tney rcached such high ftlative
abundance thanks to massive developnent ofthe
genera Scenedesnns, Ankktrodesm6,
Tetlaedrot, C,acigenia, Golenkinia artd

Bacillariophyta represent arcther
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Abae eon the Cyanophyta group were less
important member of the Lake Ludas
phlQlantton community, being present fiom
9.O to 24.5 1 . 'fhe species Microcyslis
aenAinosa I(Drz., Osci atofia te uis AA. and
Spirulina maiorKlJlz. were most abundant.

In the EuglenopLyta group, relahve
abulldance ofwhich vafed ftm 0 to 12.7 %, the
specres Euglena @B Etn. E. v!)rdir Ehr. and
Lepoctlrclis oyum (El'r.) Lenrm. were of the
highert relative abundance.

s t l l i 4 j G ' s @ P l i 4 s i e 2 s @ P | i q f t ]

rcF@hrl3 B4qrld Eturqhyl!
E&eopL}tBEugl€rcPlDd.furePh,d

rie- 2 Qldria{ve conpos;do. ot tbe phyroplankton

Indicators of the most polluted waters, such
as E elena acus Ebr., E. ui'?ir Ehr., of c.
mesosaprob degree. ch as Os.ittatoia t.nuis
Ag., Cyclote a neneghinia a K!Iz., Nicschia

paled (ktrz.')W.Sm., Stepharcdiscur hantzschii
ear. p6it6 (Grun.[<rieg., Lepocirclis oya'n
(Ehr.)Lemm., Cosnariu bahltis Meneeh. and
of B-mesosaprob degee, such as Micracystis
aeruginosa Krlz., Gole khia ladiata Chad.,
specis of the genera Pediast'aDt and
Scenedesn&s were recorded. Indicators of urc
oligosaprob degree were not recorded.

Saprobity index, calculated on the basis of
phytoplankon species as indicators, is given m'fable 2. tt vaied ftom 2.2 ta 2.6.
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TaLl€ 2. srprobiry nrdex ane!Pdtleand Bnck which conespotrds to the literatue data. Namely,
on the basis of the investigation in the period of

19781987, Djut<ii et al. (1988) recorded that the
polysaprobic and €utrophic sPecies almost
disappeared fiom th€ bottom faua of this Lake,
and concluded that th;s Lake was gradually
tnnsfomed fiom an eupolytrophic into a
dystrophic lake.

As shown in Table 2., the saprobity index
varied ftoin 2.2 to 2.6, pointing oul to B-

mesosaprou B3-rrlesosaprob, and d m€sosaprob
degee- The saprobiry index was somewrrat
h ig}er  in  lhe nonhem par l  o f ihe take.  poi r l ing
out a higher nutrient loading in this part of the
Lake. This is understandable because padly
cleared vaste waters of Subotica and the waterc
fiom the KereS stream, which are of poor quality,
flow into the nonhem part of the Lake. Our
results conespoad to the results recoded by
Djukic  e l  a l  (  1991).  and sere g iven on tbe basis
of phytoplanldon, periphyton, zooplanlrton and
zooperiphyton indicator species, and to the
reults recorded by Gajin et al. (1992), and were
given on the basis ofbacterioplankton.

lnvesl igr l ioDs of  a lo l  o f  aulhoB (Botnovia

et al., 1990; Djuki6 et al., 1988i Djutid et al..
1991j Gajh et al-, 1992; Maletin and Budakov,
1983; Pujin, 1988; Ratajac, 1988; Selesi, 1981;
Selesi, 1988) pointed out the poor quality of the
Inke Ludaa waters and uNtability of this
ecosystem as a consequence of intensive human

Apart ftom the poor warer quality, and on the
basis of these investigations, i1 could be
concluded that the quality of wate.s in the
norihem and southem part of the Lake Ludas
became gndually indentical, vhich probably
'esuhed 6om tuncr ioni rs  of  the i f f igJ ion
system, as well as disappeararce ofthe reed belt
between the northem and the southern' part of the
Lake

Roiinoria, M, saviq }L md Navnlil. z { l ee0}: anau: n.ldh
rcini.kih problcna odstdjivrF nulja iz Ludoikos
jaer zbonik 6dova konfemcijc ' ni, voda 90.

Djukia. N- s€t.si. Dj.. k[ocki, I rd Kilibada, r' (re33):

raunn dna kao i.ditator tulitct, sedinenala Luiloikos
je,rE- aoniL ndola lonlemcijc zaitittr Yoda 33 ,

Djuhd, N, Pujin, v., M2leti., s. cajin, s.. crnaq M,

?c ovii_. o. Ralaj.c. R., s€l€!i, Dj and Matalrulj- M

{1991): Entofuc,jr iaja Eih Qdr vojvodinc I dco _

Vodc vojvodine 20, 69 34.

Dtscussion

In the Iake Ludas during the spring season in
the year of 199?, 118 taxa (species, vari€ties and
forms) of alsae w€re recorded. which difered
rega_dirg l l 'e  l i te 'a l r re dala iSelesr ,  l98 l r  Djuk ia
et  a1. ,  1991).  Seles i  (1981) recorded 100 taxa
during the spdng season in rhe 1970-1981
sanpling period, while Djuki6 et al. (199-,

recorded 6l taxa in the period of 1981-1990-
Tl -ere $ere .ome i rs  Cnrf rcant  d i f fercnces in

qualitarive composition ofalgae between our and
the literature data. In respect to Selesi (i981), the
proportional particiPation of CyamPbyta.
Xantophyta, Euglenophyta and Chloroplryta lvas
almost the same. The propofional panicipation
of Pyrophyta was 3.1% higher, vhile the
proportional participation of Bacillariophyra'as

Di t fe ences r l  r le  lo 'a l  numbe'  of la \a and in
the propodional padicipation of some goups of
algae between our and the liierature data coutd be
expiained by different sampUng spots and
nunber of samples, as weil as by expressive
anthropological i.fluence resultinS in unstability
of this water ecosystem.

Conceming the monthly and sampling spot
varintion in both qualitative and quantitative
conposition of the phytoplankton commurty
(Fig. I and Fig 2). the only noticed regularity

domination of Chlorophyta and
subdoninaiion of Bacillariophyta in all the
samples. Any olher regularity was not .oticed,
which could also be explained by the ecosystern
unstability as a consequence of antbrcpological

The density of phytoplankto.n cornmgniry
(Table 1.) varied -ftom 0.85x10' ind/cm'i to
115.73x10' ind/cn' The smallest number was
recorded in March on the sanpling sire 2 and the
highest numbef in May on the sampling site 3.
The noticed regularities were the number of algne
incfeasing towards the €nd of the spling and
genemlly the highest runber on the sampling sile
3 through all those months.

Bioindicators of polysaprob. (r msosaprob.
and R-mesosaprob degree were recorded. while
indicators of the oligosaprob degree were not,
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