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MELIORATIVE EFFECT OF GRASS CARP rcTENOPHARYNGODON
IDELLA) IN CONTROLLING AQUATIC MACROPHYTES IN THE
TISZA VALLEY
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Abstract. Effect of bionanipulation wjth grass crlp nonoculture was studied io suppress
nacrophytes overgrowth under controlled conditions dufing vegetation period of 1993. The
experiment was perfonred in two separate basiN of 0.15 hr each. A hundred spechens of 3-5
years ofage and approxirllately 4 kg individual body w€ight on the average were stocked in each
basin. A favoumble meliorative eff€ct coinciding wilh a significant increase in ichlhyonrass and
satisfactory oondilion and geneml plysiological status offish was obtained wh€D abundance and
coverag€ of aguati. (Palygon n amphibitm and Spnodela polyrhyu) and semiaquntic
\eqet^tion (Phrugt ites austtalis, 4,pha latifolia and T. angustiJblia) y^tied and supplementary
feeding with fresh biomnss of Ceqtophllll de teftm (95%) a d Patamosetan pusi s (5%)
was regularly supplied. Also, s€lection in nourishm€nt tAking into consideration th€ presenc€ of
stands ofvarious phytocenoses was evidenl.
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Introductlon

The control of maclophyte overabundance by
biomanipulation with grass cary in an extended part
of its distribution area has shown great meliorative
potential of this exotic heftivorous fish. In many
situations, the grass carp offels a very altmctive
a1t€mative weed coDirol in conrparison to
mechanioal renoval, herbicide applicatior or watel
levei manipulation. Also, the control of overgrowlh
of aquatic vegetation by grass carp introducing is
less expensive and lasts considerably longer than
other methods (Rotman, 1971; var, Zao\ 1919).It1
thr l  way. detr imeDlr l  ef fecrs of an e\cessive
primuy produotion on navigation, drairag€,
recreatio& and other purposes of water bodies may
be efficiently made less (Opuszynski, 1972, 1979;
van Zoot\ 1974, 1977). Due to a favourable siock of

grass cap, beside other facts mentioned abore, an
outcome is also the conversion of nonutilized
poftion ofmacrophyte production into highly edible
proteins (van Zoon, 1977, 1982).

Efficiency of blomanipulation by fisl
comnuniq, in pfooess of suppr€ssion the
development of prinary and partly of secondary
ploduction has been discussed recently. Mestrov et
al. (1972) reviewed that not only phytophagous fish
can $hol ly solve Lhe problem of lake snn3l.on, b-t ,
also mechanical elimination of sediment is
necessary. In the past d€cad€ there was a great
number ofpapers dealing with this hypothesis and
positiv€ and negativ€ arguments on the possibilitjes
of biomarpulat.or in regular ion of qarer.  nrmely.
most frequenl lake ecosysiens (Carpenter €t al.,
1985;Zalewski et al., 1990; Br6nmark and W€isner,
1992; De Melo et al., 1992; Capenter and Kitchell,
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1992). In this papef tbefelore the results on
efficiency of neliorative role of gmss cal?
corrro l l i rg  aqui r ic  $eeds are presen'ed noa
valley of lower patt ofivef Tisza.

Methods

At the same time, varying
macrophytes affected va ation of
total fish weisht (Tab. l).

TdJl€ l. Body *eight and lcnAtl gr.sth

in

The experinent was perfonned in two separate
b3s'rs of 1 0 l5 ha elch ro evxlu:r te rhe eFfciency
of the meliorative effect of grass cary upon the
conirol ofnumber, coverage nnd diversiiy ofaquaiic
vegetation. The slock included 100 specimens for
each ofaverage individual weight of4 kg and of3-5
yeafs of age.

Phytocenological investigrtions of the aquatic
macfophytes were pefomed by lhe nelhod of
Brnun-Blanquet. Plant names were presented
accordins to Flora Srbije (Josifovic, 1970'1986),
whrle only cenorn cases afrer Soo ( 1964- 1985).

Aho, leneth and body weight growlh, intenslly
and prefer€nce in relation to diet, as well as
condluon slJLus irccordr,)g ro the f i r tening
coefficiqrt.

Cereral physiologicnl slatus of fish was
€stimaied on the basis of the h€matological slatus.
Nu ber of erythrocytes and leukocyt€s were
counted in haemocytofieter, according to Kekic :lnd
Ivanc (1982). Hemoglobir coocenhation was
estimated using haenoglobincyaDide method, and
hematocrit was determired by rnicronrelhod, From
those v0lues hean corpuscular volurne (MCv),
nean corpuscular henoglobin (MCH), and m€an
coryriscular hefioglobin concentfation (MCHC)
wefe calculated. Differential blood count wtrs
deteLnined on blood smeafs siained by P0ppenheim
nethod (Heckn€r,  1975).

ln addition to the biological investigations, also
abiotic factors, sucb as tenperaiu,e, pH and oxygen
regime wele measured,

Results rnd discussl0n

On June 3 al the begirning of the experirnent,
the exp€rimental units A and B {'ere overgrown
with macrophyte to various extent. Doninants of
the basin A were Typha latihlia and Potrsanut't
lapatilbli xt,t, \Nhile Pht agmi tes o rstt alis, Typha
Iatifolia. \pha atls|stifolia and PabEanxnt
at phibn" ot the basin B. Also, Spitodekt
pattah):/I was observed in ei'her uni . Tor:rl
covering h the basin A was 30-40 %, and in basin
B 80 %, respectively.

ln such conditions, grass carp specimens of
total ichihyonass of 400 kg were stocked. In June,
tot coverage was reduced by approxinatety l0 %.

42

m = total fish biomNs (kd; | = individual stnndrrd lcngtl 0nr)i
co.fl_,c.cDcolt cniE: Qr - Iulbn indcr.Q. -(-lNk iDdcr

Aflel firci two weeks total weighi of stocked
fish in the basins A and B were 433 and 509 kg,
respectively. Such A variation was primArily due to
larger resource nr rhe basil B. The fau€, ing
coetricrent in rhis period wrs found to rncrease in
both fish groups pointing io optimum diet in the
first third of the experinr€nt.

In the following nronths, after a period of
adipt0t ion. grass carp drei  was even nrole inlensive
affecting total ichthyonuss. After four weeks, this
difference amounted to 120 kg. In both basins, a
dnstic reduction in ovefgrowih was obseNed,
namely in July only th€ macrophyt€ Polrgrrrl
laputifolia itas tecofted in the basin A while totai
cov€rage in basin B was 40-50 yo \Nhete Phftgutites
arlrr?1ir and species ofthe genus 4,prd doninated.
Therefore, in July 1, fiesh plant material consisting
at Cerutophrlhn denetsun (95 %) ^nd
Potunoseton ptsilhLr (s %) was added in three
equal porlions (tolal of l0 kg) per experiinental
unit. In the next days, offercd quantity of added
fresh bionass of aquatic plants became greater and
varied ir relatior to its coffumption (Tab. 2). ln
July, gmss carp in the basin A and basin B
consumed 955 and 435 ks additional biomass of
plant food, respectively. Such a difference was due
io ditreLeni supply of original components. In that
period total jchthyomass again increased up to 486
(basin A) and 690 (basin B). Also, an increase was
recorded in fattening, in particular in spectuens
from the area B. These coefricients reacheo ne
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naxinum in the mjddle ofJuly, in both fish groups.

Tabtc 2. D ly dynamics of conshttidr ot aditiiioMt freslr
mic$j,[ytcs Lio]n!sy (ks).

Sinrila( situation was obseNed in August,
namely tlre presence ofP,l),got|ut ldpotifoli was
recoded in basin A while addition of 0 porlion
canlAini\g Cemtaph)tllut and Pot.otpgetott
together with daily control continued up ro 20
Augusl. Total covefage in basin B was reduc€d to
35 % where species observed in July donjnated.
Total plant weighi of macrophytes was reduced to
app. 10 % in basin B uniil the end of experiment.
The mass was camposed of Plmgmit* aust,al8
and dried T),pho ldtifolk! ^nd T. a Exsti|blia
specimens. Also in this case, grealer consunplion
\^,as recorded in bash A (903 ks) than in basir B
(21s kg). Total amouni of availabte food, in
padicular that originated from the experimenral
units, however, was reduced considerably resuliing
in ichthyonass decrease. Thefefore, in the niddle
of At.gusr.  rolr l  f ish m:rsc wJs 45: \d and o:0 k8 in
basins A and B, respectively. Biomass decrease
ref lected ,r lso rn reduced v.r lues ot fdrenird
coefrcient approaching the initial stahis.
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Al the end ofth€ expefiment on 16 September
when the addition of fiesh mass of aquatic plants
was stopped and wben povety ol vegei.tion was
evjdert, again decrease in lotal ichthyonass to 446
kg (basin A) and s8l kg (basin B) vere recofded

In the study of neliorative effect of grass cary
upon the control ofexcessive growth ofmacrophyte
vegetation, particulaf attention has been paid io the
preference to individual plant species. Pernanent
presence of Pob'son n species was recorded
characierized by stable numbers and coverage
dufing entirc expedment. The annlysls of the
inlestinal conleni of grass carp showed cedain
seleclivity in diet under the given conditions
Analyzed specirnens were found to consume
additional fiesh plants (Cerutopbtlx ^t\d
Potamogetott, or,ly when all the originrl vegetntion
available, primarily 4,prd sp€ci€s, were consumed.

General physiological condition of fish rvas
follow€d on the basis of he atological slatus
fotnighlly during the e tire experiment. The results
obtained show thal !h€ number of eryrhrocytes,
henoglobin conc€ntralion, hematocril, MCV,
MCH, MCHC, leukocyt€ count and diff€rential
blood coult of grass calp ranged within expected
values (lvarova, 1983) in both exp€riment:ll areas
(Tab. 3 0nd 4). Decreased v0lues of eo,throcyte
count reoorded in basin A at dre end of the
experiment, however, were primadly the result of
menger diet ifl that period. Fluctuation in the
number of leukocyt€s which resulted in high
standard devialion should be explaired by a nomral
seasori l  ch:rnges noled i lso .n other f ish species
( lvanc et nl  ,  198s).
'lable 3. Erythrdgra$ of srass cla utrdcr dilfcronl ntrkilionrl
conditions (,hai a'd srijddd dcvirrioD)

Tle basic physico-chenical parameters fanged
within expecled values (e.9. water temp€rature l9-
14 'C and pH 740-903. Tdb 5) Oxygen regime
valLles we.e in most cases satisfaclory except in
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cedain p€riods when devlations were recorded. Fof
example, exlremely high oxygen concentration and
saturation were recorded at the beginning of the
exper'ment while decrease in these pararneters and
therefore tbeir optimunr values may be in great paft
nttributed to dre melioHtive rcle ofgmss cary. Only
Delodrcr l ly  gre: r ler  decre.se in  oxygef  xn o 1r  rs
well as in satuntion during September (brsill A)
and in June (bash B) wefe noted.

Tatlc ,1. DilTc!.rriol blood couDt olenss crD utrd.r diferert
rutrnonal (onditioDs ('!catr ard st.hdrd lc!ialion).

of presert and added amounls of food and also a
slower growlh pointing to application of some other
corb i rxr 'on o l  sroc(  i . r  p larn rg r fe drrecr .ons i i
the control ofthe aquatjc v€getation. Prcsent resuits
show undoubtedly that this biornanipulation should
be intrcduced in the conhol mentioned taking into
accoun! its posjlive and negative aspects

Trblc 5. Physico chcnicrl parahclds of walc.

On the basis o{results obtained. lhe melior:rtive
nbilities ofgrass cary under higfi stock densjty ntay
be evalunted v€ry satisfnctory. At optinlunl
teflper.turej oxygen re8lne ard pH values! grAss
oaIP consunled very irlensively the preserrt
nacrophyt€ while its deficit effected dre
collsumption at additional potion of fiesh plnnt
mass showirg some s€lectivity to ce aiu species of
aquatic vegetntlofl. Similar rcsults on the cortrol of
trquatic plants were reviewed by Cajdusek and Lusk
(198?) in Czechoslovak warefs, Rienens (1982) in
Hollan"d, Mugridg€ et al. (1982) irr South England
channels, and Charably et al (1982) ii irigation
and drainage channels in Egypt. Promising effects
ofbionranipulation with fish are also enphasized by
Gophen (1990) who speaks about a significant role
ofgrass crlp in nutrient tnnsfer onoslly P) fr.om the
sednnent through macrophyte. U.favourabl€
climatic conditions, pfitnarily low temperahue, low
slock densi l ) .  poor $rrer q al .r)  dur.ng
oveNintedng hnv€ been cited as mail1 liniting
faclors (Miillef, 1982).

The physico-chenical parameterc have shown
to be satisfactorf in blomanipulation by grass cafp
to control nrc.ophyte aquatic vegetation.
ExtremeLy dense stock aDd r€latively old
expednrental specimens afFected high consumption
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