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Abstract. Atgological and ichthyological exa irrilions werc peformed dudng tlre period fioni
Sepiember 1990 to May 1993 in rire old Bege.j (srri Beeej) naruLe reseNe.
M:rjr ai ofthis paper is to recognize the phytoplankton in the water and in the intestiml content

Age of the exanined carp indjviduals was between 2' ard 6'. Average body length waried
betwer 144.30 nnd 3887.55 nm, and body weight between 1203 50 and 1691.56 e. Al l  : rvai lable
food prcmoted good growth ofcary.
232 species, vnrielies and foms of algae were recorded 1n the samples frcm Old Begej, and
Chlorophyta was a doninant group of algae. L the intestinnl content of calps 160 tnxa of:rlgae
were recofded bul dominant groups were Bacillafiophyta a d Chlorophyta.
On the basis of saprobity index flfter Pantle and Buck and qunntity of carp, the water of Old
Begej can be ranked 0s l]- esosapfobic one.
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Inlroductlon

During a fianyfold exrnination of florn,
veSetation ahd fauna of the Regional Pafk Old
Begej (Stari B€gej), peLfonned by lrslirule for
Nature Protection of Serbir, Departnent in Novi
Sad, ichthyological and algological exami|atiols
played m important role. The Old Begej nalure
reserve is siturted in low stream ofth€ rivers Bege.j
and Tisza. ll is populated by 2r fish species
(Budakov, 1989).

In the fomer examinations, attention was paid
to the fish sp€cies ofspecial prot€ction demand and
listed in ihe Red Book od Serbia, such as pike and
pik€-perch (Budakov, 1992) and weatherfish which
is a natural rarity in the waterc of Se.bla (Budakov,
1993). Characteristics of growth of roach,
significantly ffequent in this biotop, were examined
(Budakov, 1989a), as well.

Recent]y, our exaninatio.s have been directed
towards carp, examined by a lot of local and foreign

authofs. Althouglr cary is traditiorally th€ most
impodnnt fish ofoln waters, it is on the list ofRed
Book ofSerbi i .  beciuse irs survrvi l  rs endangefed

Complex exahinations of growth rate snd
feeding of calp pointed out thai the phytoplankton
padicipated in ihe diet ofcary oniy in the first years
of its lif€ (Jankovi6, 1983).

Mrin aim of this pnper was to recogrize the
-phytoplankton cornmunity in the water of Old

Begej, presence of algre in the irtestinal content of
cary, as well as pr€sence of alga€ in the intestinal
content ofcarp individuals ofdifferent age.

Mat€rtal and methods

Examinalions of carp were perlormed on the
basis of sanples caught duLing th€ period from
Septenber 1990 to May 1993 in the Old Beeej
(stari Begej) nature rese,ae. Ahogeiher 73
individuals were analysed- Age, longitudinal
growtb, growtb of weight and growth rat€ were
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calculated according to Cugunova (1959).
Samples werc taken fiom diffefent intestiral

regions of each individuals for the an.lysis of
intestinal content, and relative abundance
(percenrage participation) of different
phytoplanklon species were measured.

Samples were taken simuhaneously rvith carp
catching for qualitative .nd quintitative anrlysis of
the phytopla kton comnunity and of
srprobiologjcal characteistics ot the water of Old
Begej. Standard limnological elhods were used
(HLibrr, 1978). Sapfobity iidex was calculated aIi€r
Pari le and Buck (1955) o the basis of
phytoplankton indicator species.

Resulls

232 species, varieties and fomrs of
Cyanobacteria (19), Pyryophyta (10), Xartophyta
(3), Chrysophyta (4), Bacillariophyta (46),
Eugle ophyta (38) and Ctr lorophyta ( l l2) werc
rccorded i0 the safiples ftolll Old Begej. Ovenl
density of the phytoplnnkton conlrnunity was
chnngeable. and.vaded f ion 18.5x103 ind/cn'  to
s3.3x 103 ind/cni .

Relat i \  e nbundlnce of drf ferenr nlgal  groups in
the water of Old Begej N given in Fig. L

Chlorophyta was the most abundanr algal grcup
throughout the whole examination period. Their
relarive abundance varied from 49.3 to 56.6 %.
Relalive ibundance of Euglenophyta varied from
15.0 to 21.0 7o, and that of Bacillariophyta varied
fLom 9.3 to 18.8 %. Cyanobacteria and Pylrophyta
were less importanl members of the pbyioplanktor
community, being present wit! 4.9 to 9.3 and 3.3 to
10.0 'Zo. respeciively. The representatives of
Xantophyta and Chrysophyta were present
cons'rrr 'y.  bur ' '  e:r  relar ive abundrrce $xs loq

Trl,lc L R€lolivc abudiNc ofdiffe.ent s.oups of rlsrc nr tlc
irrcstind coDlcnr of different lgc sDups of c!rrr,

The phytopnnkton in calp feeding was
examrned in the toiil s:rnrple of cil?. 68 of -3

indn idu:rls hnd n restrnal content. 160 spec.er,
varieti€s flnd forms of Cyanobact€ri0 (11),
Pyrrophyta (6), X0rlrophyh (l), Ch'ysophyta (4),

'It

:15
l0
25
20
l 5
I rJ
5
0

50

30

x0
t 5

5
0

I

5.0

t.2 2.9
,10.5 35.1 '17. I

t2 ,4 | , 7
1 7 t 45, t 45,0

+
l
t
1*

30

20

t 0

Fig. L R€latiye abundrnc€ oftl,ephytophnkion i.lh€ vale. and in tie intosti'ral cont€nl ofcarP

48



Bncillaiophyra (63), Euglenophyrr (t8) and
ChLorophyta (61) were recofded in the inteslrnar
conterl. Fig. 1. shows relrtive abundance of
differcnt groups ofalgae, and Table L presents the
distriblnion of relative abundance of algal groups
among age groups.
Regarding relarive abundance. Bacillariophyta and
Chlorophyta represented dominant algal groups.
Relative abundance of Choloryhyta varied fiom
34.5 to 44.9 %, while that of Chlorophyta ranged
from 39.1 to 50.0 %.

Algae fron Euglerophyta and Cyanobacteria
groups are less impofiant in cal? feeding. Their
relative abundance in the intestinal content of carp
varied f iom 4.3 !o 16.0 %, and from 1.3 1o 5.8 %,
respectively. Represerltatives of Xantophhyla were
recorded sporadically, wbile those of Chrysophyta
were not recorded in the inteslinal content ofcary.

Dato related to the growlh rale of calp are
contributio to the knowledge of its ecology as well
as a base for proposal of fteasll|es which would
resulted in higher growdr Late. In the exnhnred
sample, individuils of cary belonged 1o the age
ciasses ffo$ 2' to 6tbut individuals ofag€s from 3'
to 5 were the don]inAnt. Mean values of body
length (without anal fin) r'0ng€d fron 345.5 to 415.0
mn. AccoLding to c0lcLr lat€d values the longi lUdinal
growtb (Fig. 2.)  af tef  the secoid year ( l  L4 3 mm)
was dLrplicated, showing inlensive ircrease in lhe
fifst yea$ of Ufe. Ffom the age 3' ro the age 6', the
longitudinal growih slightly increased (305.24 to
387.55 Inn bu|he seakest lont i r . rd r :r l  Efowrh
occured in the ige gfoups 4- ond 5'.
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Fig.2- Longitudiril d wcig|t gro\rh of c',/trr6.n,pi" L. i'r

Annudl  lonCirLdrndl  r ro$rh $: rs  we )  resr \e
in the first year oflife, then slightly decrcased rp 10
the age 5- (7.55 mm) bLrt proninenr increase (21.75
mn1) was noticed then.

Body weight of examnred carps nnged fronr
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120330 to 1691.56 g. The growth of weight
slightly incrensed regarding the age. Drastic
decrease ofweight growth happened afler the age:
i'19s.95 g) but after the age 3' the rveight srowih
increased (604.7s 8) and had apprcximately similar
values up to the age 6' .

On the basis ofplysico clemical paranreters is
well as on the basis of limnological exanrinalions,
which included ihe phyloplinkton comnNnily and
carp, saplobity of the Old Begej wilers was
detefrnined. Indicator species of algae of the
highest polluted waters, ir.-nresosrprob, P-
nesosaprcb and oligosaprob degre€ were recorded,
blrl indicators of p-mesosaprcb degree ivere
do imnt. Saprcbnity index after P.ntle and Blrck
(1955) var ied f iom 2.1 to 2.4 point i |g out to Jl ,
mesosaProD wl'rers.

Dlscussion

Crowdr fate of tbe fish depends on seveLal
fnclorc Fi is l  ofal l  i t  depends on the food. Cfowth
rate varies depending on conditions ir the watel
biotop and differc fron year to year. In eutrcphic
wnter biotops, it is generally higher because of
sufficient nvnil0ble food. But, higher and hjgheL
pollutjon ofthe waters has negative inflLrence on lhe
gfowtb rnte of fish so the growth rate is not
adequnte 10 t|ophlc level

Ir the Old Begej wrters, 232 species, varieties
a0d lomrs ofalgae wer€ recoLded dufiug tle peLiod
of exaninations which diffe|s f|om the fonner ones
(Bmnkovic, 1993), when 274 tltxa of algae were
tecorded. SapLobily index was genemlly identrcal
while density of the phytophnkton conmLtrnity was
significantly higher conpared to the formef
exalniratiofls. Higher density of the phytoplnnkion
connnunity pointed out to nore intensive euiroplic
processes in the water biotop.

The differcnces between these and former
examinations could be explained by variation of
chnalic and other conditjons in this biotop, by
human nrfluenc€, as well as by differeni nrmber of
samples and time ofsamplme.

Regnrding sone rivers in this region, me
differences in qualitaiive composition of the
ptrytoplankton comnunity were noticed.

r\r  n,nrrons of ,he r ivef Porj i \  icr
(Obuskovia, l99l) showed thnl Euglenophyta and
Chlorophyta rverc donrinant golrps of algae and

follos,ed by Bacilladophyta and
Cyanobacteria Other groups of algae were
fepresenied with significantly lolvef number ofraxa.

Obuskovic {1982) found that in the rjver Bosut
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the representatives of Bacillariophyta were
dominani and were followed by the representatives
of Chloropbyta. Cyanobacteria and Euglenophyta
Other groups of algae wefe prcsented wlth
significantly lowef number oltaxa.

It can be pointed out, that qualrtative
conposi l ro.1 of rhe phyropirk 'on coaln,r ,r)  o '
this aquatic biotop rvas rlmost similar to thrt in the
Lake Ludai (Selei i ,  l98t;araDkovie and Budakov,
1993) which is a protected area, as well. Nanrely, ni
ihe Lake Ludns Chlofophyta were also n dominanl
group of algae, wiih the highest number of taxa.
Bacillariophyta ranked the second place and werc
followed by Euglenophyta, Cyanobacieia ard
Pyrrcphyla. Xanthophyta and Chrysophyta wefe
present with only one taxa, respeclively.

There were very signifioant differences between
totll nunb€r oflaxa and number oftaxa ofdiffereDt
gr'olrps ofalgae in lhe watef ofOld Begej and in 1be
intestinnl content of crrp. Relrtive abundance of
Bici l lar ioplrytn wrs always highef in t f ie int€strnal
corlenls whil€ those of Cfilorophyta and
Elrglenophyta were higher in the water (Fig. l).

Sofie species, e g Chrysophyta werc recorded
spoLndically in the wale$ bui they were not found
in the intest inr l  contert  ofcarp.

Relative nbLrndance of Cyanobacteria,
Pyrophytn and Xantophyt0 wefe similar in the
watel n d ill the intestirlal content,

Thefe wefe significant differences betwee0
relative ablmdance of Chlorophyta, Eugl€nophytn
ard Bacillaiiophyta in the walers and in the
intestiral conteflt. The differences cau be explnined
with chamcteristics of cnrp feeding and of different
groups of algae Becarse nost of the specjes fiol11
the divisio Bacillariophyta are epipbyles, calp took
in higher numbef of these algn€ with the derr i tus.
These algae have cbaraclefistic silicale shells that
mrde possible therr detemlination for longef
pe od. FLon1 the dilision Chlorophyta. ihe ost
abundnnt species were in the intestinal conlelt of
calp fionr the genus,Scercdcs r6 what can be
erplained with their abundrnce in the watef wilh
their cell wall characteristicsi the cell wall of these
species contanrs sporopollennr which is enzynre-

Recenily, exaniiations of gfowth rate and
feednrg of fish were very actual in th€ protected
areas, e.g. Lake Pal ia and Lake Ludas, the old
Begej and th€ obedska bara swanrp (Pujin and
Budakov, 1979i Budakov, 1980. 1989, 1992;
Mal€tin alrd Budakov, 1983; Budikov and L€cic,
1992).

From Old Beg€j, attention wis paid to the
growth faie ard feeding of pike rnd pike-perch
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wlich species are listed ir the Red Dat. Book of
Selbin (Budakov, 1992) as well as to soDre
rllochtonoL,s species (Maletin, 1988).

Liremture darr on feed.rg olCyp-inid:re spec.es
are r.lther limiied fron ihis region Complex
examinations of growtb mte and leeding of cary
were canied out on the sanples from ihe River
Danube (Risti6, l97l), fronr the Lake Skadar
(Drecun and Ristie. 1972) Ind on cary fiom several
fishponds in Vojvodina (Pujin, 1967).

Cat? inhabits slow-ruDnhg aDd still wateN and
ir1 cedair period of year can be found on flooded
lreis Cnry is benlhophrgous (Drecuf d.rd Risr i6.
1972) but Niki t ina (1981) classi f ied i t  as
polyphagous species.

In the firsl years of its life, carp eats the
phytoplanktor, zooplankton and benthos but in
old€r ages it usually consunres iaryef organisms of
benthos such as larvae ofChironomidn, Oligochaeta
and others as well as ripe fruits. Old€r carys tum to
pfedntion and catch young individuals of othef fish

Resulls of our exanrifttions pointed out thal
nlgae are inpotant in wide iange of calp feeding.
At all ages of calp, up to age class 6', differelrt
groups of algae were recorded dissinilar fiom
li leratu)e dat0. Kostonlarcv (196)) stated lhnt cal?
was selectiv€ in feedi0g, it showed ar rge
dependent selectiou thoLrgh thele vere sever:rl
species iD the nalural food source, We can not
accept this statenlent on selectivity, because we
recorded approxinrately the safle prcpotjons of
different nlgnl groups ir all investigated age clnsses.

T
1

l 0

2A

60

l + 2 1 3 , 4 5 f 6 + 1 +

Fis 3.j-onsitudnrd Bb$ll, ofq?)i,b.nryr, L. in so,nc lqlrtic

The growlh rate of carp is good under optinal
circunrstances. The ofder ofstudied aquatic habltats
o n r h e b a s i . o f t o w r h  " o r e o i c . - p  i s  t l e  l o l o $ i r C .
Lake Ludas < Stari Besej < River Da.ube < Lak€
Skadar. Il wrs highef in OId Begej onlt compared
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ro Lnke Ludas {Pujin and Budakov, 1979). Lake
Ludas was characterized by int€sive development oi
plrytoplankton and by large variation in oxygene
fegime. A sinlilar phenomenon was noticed in
fishponds when. in the period of lrigh lempefahrre
and rntenslve growth of phytoplanklon, oxygen
content of the water varied causing weakef growrn
of cary even though lhe food supply was not
lin]itine (Pujin, 1967).

O\yger content in O'd Begej wJs very iow i f
the firsi ye: of our exaninrtion. Frorn May to
October l99l  i ts values ranged from 6.46 ta U.22
m g / o m .

High density of phytoplankton conmunity,
favoumble lemperatNe regin:rrd improvmenr of
oxygen regine did not caus€ highef growth rale
because ofprobable conpetition for food with orhef
fish species.

ln th€ prot€cted areA of Old Begej drere afe a
loi of allochlonous specjes beside alrtochtonolrs

e.g. Catassi r atrat s gioe a,
Hypophthal ichthys n'olitth ^11d Aristichthts
nabirr. These allochtfionous species adnpted easily
to the feeding conditions in the extended flreA, ard
bec0lrse they are aggressive compete out
autochthonous species (Ca' assius caft$si us. Tiitctr
tirrca )bftt"tis btant.t. Ritth6 n ;l'6 C)p|\rs

Aim of this study is the implementation of
protection of ouiochthoDous and all endangered
species. These investigalions are also inpo |lnt for
prorechon of rchrl'yogene'ic fund fi oul wrtel's.
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