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Abstract. Quantitative presence of aqualic vascular plants is given at certain sections of
Hydrosyst€m Danube - Tisza - Danube in Backar channels Vftas - Bezdan, Backi Petrovac -
Karavlrkovo and Jegricka. Among submerg€d plants which e not rooted, species Ceftltophyllw
denetstrtt is the most fr€quent in all sections. From subnerged plants that are rooted,
b,tiaphrlln spicatu,n snd Vdlisneria spimlis h^ve the gr€atest quantitative presence. Floating

non rooted hydrophytes are smrll floating flowering plants and waler ferns. Spi,odela poltrhin,
Lenna gibba, Sah,inia natdns and Azolla ceohtiara have high coverage values at certnin spots.
From grcup offloating rooted bydrophytes, mosl numerous are napa nata t, Nylrphaea alba,
Nuphar l*eun ^nd Nyutphoides $a,ra. Due to greal surface and big floating leaves, they are
coveriog large areas of water mirror, especially in channel vrbas - Bezdan. Among numerous
emerged macrophytes giving coast zone of all channels, highest panicipalion is of PhruEniles
co n t.]', Trphu atE|stifoltu and Glrcoia n'arnll,a. It is con€luded thrt differences in florislic
siruclure and quantitative presence ofvafious lif€ fonns ofaquatic plants in investigated section!
of Hydrosystem Darube ' Tiszn - Danube are due to different age ofchann€ls (30 to 200 years),
differenl pbysico-chenical conditions of aquatic environment, purpose functions of chanlels,
poilution degree and application of different protection measures.
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Introductlon

Hydrosystem Danube - Tisza - Damrbe is one of
the most impoftant hydrotechnical objects at
Vo.jvodina area. Tolal length of channel network is
960 km, from which about 400 km is in Badka.
Chann€l network consists ofnew channels, radically
oi patially rcconstructed old chann€ls d water
flows inoluded in a new sysiem. Hydrosystem as a
whole is a conpl€x solution of numeLous
watereconomy problems at Vojvodina aLea -
drainage, water supply ofirrigaiio, and distribution
systems. induslry development, fishery, swamp

selllemenls srn ion. nr! iSarion. recreation etc.
Channel network is a sp€cific category of

atificial aquaric ecosysi€nN, where nacrophyte
vegetation is impodant component. Namely, aquatic
pl lnrs i re nrtur l  phyrosrnarors. parr ic ipar ing in
wate. selfcleansing process, but on the other hand,
high quantitative presence of aquatic plants is of
imporlant influence to organic production - plant
mass, contributing to high level of eLltrophication
md overgrowth of these water biotopes.

Impo.tant data on water vegetation of Basic
chilnel network of Hydrosyslen Danlbe - l'sza
Danube.re siver rn papers Slavni6 (1056),  farr \



et all. (1969), Vukoje (1986), Stojanovid er all.
(1991, 1992, 1993), Butorac et all. (1991,1992),
Vuakovi6 et all. (1993 ), Stankovi6 et al. (1991,
1993).

In this paper, floristic structure and quantitative
Fes€nce of vascular plants is siven for channels
Vrbas - Bezdan, Baaki Petrovac - Karavukovo and
J€eriaka, in puryose of bener knowledge of recent
condition of aquatic vegetatior at Basic channel
network which is not sufficiently investigated from
this point ofview.

Materl.l and methods

lnvestigations were carried out in l99l ,1993

Phnt species w€re determined according to
Flora of SR Serbia (Josifovi6, 1970-1986) and
Iconogmfia Florae Partis austro-orientnlis Europae
Centralis (Jivorka and Csapody, 1975).

Phytocenological surveys, on the basis ofwhich
phytocenological trbles were consrructed and total
€overing value of plant species det€mined, w€re
taken according to method of Braun-Blanquet
(1e64\.

Gcnsral chrract€rlstlcs of lnvestlgated sectlons of
DTD hydrorystcm chann€ls

Channel Vrbas - Bezdan (Fig. l/I) is one ofthe
oldest sections of Bnsic channel nelwolk,
constructed in 1793 (before 200 y€arc). In
hydrotechnical sense, it consisls of two gradual
basins (bjeft. Channel is nain, 80.9 knl in length,
with water miffor width 25-30 m, and 2.2 - 3.2 m
deep. Water supply is from Danube over pump
station in Bezdan, and in favourable hydrological
conditions also over Baja channel, which flows in at
Sz€b€s-Fok. Having in mind wasle ware6 and
concentrated pollution sources, this chann€l is one
of the most proteoted objects of Hydrosystem DTD,
which ensures satisfactory wat€r quality.
Chamel Baiki Peircvac - Karavukovo (Fis. yID
belongs to group of navigable channels of Basic
channel netwo* DTD. Among other puryose
tunctions, through this cha.nel one-way nnvigation
occurs (approx. 20 objects per year). This is one of
more recent sections, consrructed about 30 years
ago (1960-196s). Total length of channel is 52 km,
water rninor width is 40-50 tr\ with depth of 1.8 -
2.5 m. Water supply is fiom channel B€dej -
Bogojevo at Bogojevq or from Danube at Bezdan
(through channel Odzaci - Sombor). At this s€ctjon
there is no impotant pollution source, which
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Iis, L Th€ Basic chrtrrel nclrvork of Hydroststeh Drtrubo ,
Ti,/r - D0rube Nu'ri.'> Ic rrrkns dv.sligrk I cl':.trn.h:
I. v.\i! - Bc/d0r: Il - Brc!i Pc'rov0c - Ka'awLor!, Itt

ensures good wat€r quality
Channel Jegridka (Fig. l/lll) used ro be natufnl

wnter flow and recipienl for drainage fi.orr southe j
Backa region. By regulatory und€ftake, rnostly done
until 1960, JegLilkn is todny nostly regl ared,
multipurpos€ wat€r flow with conductory water
regime. Sp€cificity oflhis ohannel are hydrotechni-
cal and hydlomorphological characteristics, oD the
basrs of anificial and natcral specrficarions of river
bed. Jegicka wat€r flow is divided into ih,.ee
gradual basins, with sp€cific water regime. Upper
basin (from Despotovo to Zmajevo) is totally
regulated, lower basin (rear Zabalj) is narural
depfession transformed into fish pond, and middle
basin is partly regulated, and partly consists of
natural depr€ssion with non-regulated riverbed. The
loral  lengrh of Jegr:eka is oS km. waler m. or
widtb and depth are differcnt in every basin. Waste
waters used to flow in Jegriaka fiorn hemp
p.ocessing plart in Zmajevo, which caused
worseninS of water quality and desttuction of life
forms. After closing ofthis plant (in 1982)r aquatjc
l i fe beg,n lo resrore and 'nomal ize".  fol lo$ing
increase of water qualily.

In investjgated sections of Hy&osystem DTD,
qalerqudl i r)  isconriruo,rsb conrro..ed b) plysical .
chemicJl  and biologrcr l  ana.y-es. According ro
values of most important parameteN, waters ftom
all three channels are within Iinits for II warcr
ciass. According to fesults of biological analyzes,
these are waters with b€tha-mesosaprobic features.
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R€sults and discussion

By investigations of macrophyte water
vegetation in sectlons of the Basic channel network
of Hydrosysien DTD (channels Vtuas-Bezdan,
Baaki Perrovac-Karavukovo and Jeg dka), ditrerent
ecological groups of aquatic plants were
detemined, anong w|ich some are to be
enphlsized becruse of s igl  dcirnr quinl i rat ive

From conparrtive review of floristic structure
and covering values of individual plant specles
(Table 1 ), ii could be se€n thai therc are ditrerences

between sections investigated. Channel Vrbas-
Bezdan is the richest in floristic sense, and also
most interesting. Total of40 species of aquatic and
energed plants was found.

Anong submerged plants which are not rooted,
in all channel sections most abundant was
Ce,atoplD'llon derte,suDr (1- 7678; II - 1559i lll -
3075), which occurc in central, deepest parts of
channels. Due ro dense poputation, easy
rnukiplication, dispersion, and impodant organic
producr 01, llis species represenrs a serious
problen in nost ofchannels of Hydrosystem DTD.
From other species in this group of life forms,

Tdrtc 1, CorcringlalLrc of hydrophytcs i,r Hydrosystcn DnNbe-Tiszr-Danubc scclio.s
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Cerutophllhm denetunt and camivofous
Ut'ic(laria wlAais were present, but with
signif icdnrly less core"irg values Species
Uhiculaia wlsdir is prese.t in channel Jegricka
only, being diffefenrial in comp:rrison to other two
investigaled sections of channel.

Submerged and rooled macrophytes are more
numerous. High quantitntive panicipation is of
species MytiaphylhDr spi.arrlr, (I , 8928; II , 885i
III - 610) and tdlisnetia spi,alis (l- 2200; I1 -
2100) in first two chanDels only. Most of otirer
species from this group are differcnti.l in

.nparison to orher in\eslrgated chrrnels species
1. .i Ee rs Pokti'togetou (P..tispus, P. tuc.ns, P.
ptttlltt) RrrurcrhB .iftiaat s. Naitt t,t.!ti r.
ZtniehcIi0 paItlsn is etc.

Floating non rooted hydrophytes are nosrly
presented by sm l floating flow€ring plflnts, flom
w)1ich Sprodela polrrhiza is mosr fiequent, and
with consid€rable coveriDg value (I  -  2l l0;  I I  -
l98s; III - 175). In ohannel Backi P€trcvac -
Karavukovo higher pfliioipation is of specres
Let, n gibba 0I ' 2ls3). waler fenr, salrn?ia
,,atdrs is abundantly present in channel Vrbas -
Bezdrn rl - 5250). ̂ t1d Azolla carclitttuht in
chnnnel Baaki Petrovac - Kamvukovo (II - 1970).

From group of floating rooted planls, by
quantitative participation arc en\phasized Ttupa
natans (t - 6607; ll - 459; III - s0) and Nltlphuca
albu (I - 233s1 III - 2ls5). At c€irin spots,
Nrmphoidcs Jla|a and Nxphor hteut Ne vastly
present, especially in channel V$as - Bezdan.
Thes€ plants, with nunrerous sp€cimers arrd larg€
floating leaves, someplace are covering large
sudaces of waler milTof. It is inportrDt to
emphasize thar waier lilies are not present at all ill
channel Ba6ki Petrovrc - Karavukovo, and in
chmn€l Jegridka only populrtions of wltite water'
lily (Ntntphaea alba\ xe $esen|

From other floating rooted hydrophytes,
Pota,togetott g,anitleks, Pota,tpEeton I ita s,
Poltgonut at phibiun and Sh.utiotes alaida arc
occuning, mostly wilh insignificant covering value
(tu channels Vrbas - Bezdan and Balki Perrcvac ,
Karavukovo).

More consideration, lrom nature protection
point of view, deserves Sr,ztiotcr alaides, beitlg ftre
and protected speciey in Vojvodina area. To thrs
category also are betonging Nynphaea alba,
Mphaf l teunt aad N)a,phoides .flava.

Among hjgh emerged nacrophytes that nanow
corst band consisls from, highest particip.ltion is of
Ph,agt ites coDnunis (I - 5275; II - 103; III - 975),
Ttpha a"grctihlid (I - 1925; II - 367; III , 625) and
Glyce'id rn\b"a (I - 5972; ll - 367). Dense
28

population of these plants are not allowing
numerous developm€nt of other species. therefore
they are present with Lower covering values.

Ditrerences in floristic structure and
quaditntive presence ofcertain life fonns ofaquatic
plants in invesiigated sections of Hydrosyslen
Danube - Tisza - Danube afe resulting fiom
differ€nt age ofchamrels (30 to 200 yearc), different
physico-chemical conditions of water envircnment,
purpose tunctions of channels, level of pouuiron
and application of different prctection neasures.
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