
Tiscia (Szeged) Vol. XIV, pp.217---225 (1979)

NUTRITION-BIOLOGICAL INVESTIGATION INTO THE RED FOX
POPULATION LIVING IN THE FLOOD PLAIN OF THE

TISZA-MAROS
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( Receiued 6 May 1978 )

Abstract

I am summarizing my investigations performed until now in the flood-plain of the rivers Tisza
and Maros in connection with tl-re nourishment-biology of the red fox, as follows:

The relative proportion and frequency of the single kinds of prey in the gastric contents is
changing. It depends upon the season and mainly upon the degree of inundations. In the stomachs,
the prey participation in mammals, birds and carcasses is the largest, in respect both of total weight
and relative content. The other vertebrates and invertebrata as well as plants, do not form any
considerable proportion.

The rodents, occurring frequently in the investigated area, occur in the prey, too, more fre-
quently. The rarer ones occur in the prey, to, more rarely. But from among the non-domesticated
bird species, living in this area, only the pheasant may be found in the list of preys with great fre-
quency. The other bird species, in however large number they live in the area, can be met with in
the list only sporadically and with low frequency. This otherwise agrees with the results of the
nourishment-biological investigations in the southern part of Hungary (Erdei, 1977).

After analyzing the problem ofadvantage and damage, it may be ascertained that its damaging
is expressly of game-economical direction. 63 percent of the gastric content can be regarded as
originating from a harmful activity, 26 percent is useful because of destroying harnful rodents,
I I percent of the gastric content is indifferent. Taking into consideration that in Winter the n-tajority
of the pheasant cases are cocks - sex can easily be established on the basis of feather from the
pectoral region -, this cannot be considered as a pure damage because these are mostly wounded
cocks.

Taking all things into consideration, I consider the fox as a useful constituent of the bio-
coenosis in the flood-plain. Apart from destroying harmful rodents, it also performs an important
hygienic role which has remained exclusively its task. It replaces the role and activity of the birds
of prey and fur-bearing predatory animals, exterminated or becoming less frequent in the meantime.
So far this is possible at all under the changed conditions. (Cf. Graph 2).

The red fox is our most frequent home rapacious mammalian species. It has

been hunted in this country from time immemorial because this sport was always
liked by the Hungarian hunters. Fox-hunting is variegated, full of trick and stratagem.
It is sniped or killed from stalking, with deceptive whistle, in driving, beaten off
with dogs or dug out of its burrow, even today, it is often caught with different snares
and traps. Of late, it is frequently destroyed with poison and gas. In spite of all these,
it is the unique one of all the home fur-bearing beasts of prey which was able to accom-
modate itself to the changed natural-environmental conditions. The red fox takes,
therefore, an outstanding place among the home mammalian rapacious species and
thus deserves a particular attention.
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This is the situation not only in Hungary but in several other States of Europe,
as well. Some Western European scientists pay particular attention to the red fox.
The high level of the fox-research there, the method with which the sphere of prob-
lems connected with the red fox and its single components are investigated, are
generally known. Pnrzscn (1966), as well as KosNeN (1952) also ponder over the
points of view of usefulness and deleteriousness what is an important direction of
investigation in this country, too. BnsnnNor intensively examines (1955) the composi-
tion offood and the percentage ofthe main constituents. Sptrtlrn (1972) analyzes
the connections between the density of population, as well as rabies and the stock
of small game. Srunnn (1974) also deals in extenso with population-biology, including
the causes of mortality, as well. ENcr.uNo investigates (1965) in detail the composi
tion of gastric content which changes, in his opinion, constantly and dynamically,
depending upon place, season, period, the number of preys and red foxes, as well
as upon several other factors.

Material and method of the investigation

The aim of my research work is: to obtain data of what the role of red fox is in the habitat
most-approaching the sometime natural conditions, in the flood plain of the Tisza-Maros, in the
order of biocoenosis. How the way of life, the radius of motion, and the density of population are
influenced by inundations. In what its economic damage and use arerealiznd.

The research area was the flood plain of the Tisza from M6rt6ly to the mouth of the Maros,
as well as the flood-plain of the Maros as far as the confines of the town Mak6 -together 7600 ha.
This area consists in 50 percent of forests, in 35 percent of agricultural areas (mainly meadow,
pasture, in a smaller proportion plough-land, orchard), in 15 percent of other areas (open water,
flat bog-peats, reedy part). This area is a particular dash of colour in the more and more modernized
aspect of the region. Its fundamentals in game economy are excellent.

The method of investigation contains the following:

(l) The analysis of the frequency of preys on the basis of gastric remains.
(2) Establishment of the relative content of the investigated stomachs.
(3) Calculation ofthe total gastrict content (biomass).
(3) Calculation of the total gastrict content (biomass).
(4) (Frequency ofthe occurrence ofsome preys, as compared with the number ofstomachs,
(5) Species-list of prey animals, on the basis of gastric contents.
(6) The analysis of the frequency of some kinds of prey on tho basis of some remains and

excreta found on the ground.
(7) A list of prey animals on the basis of some remains and excreta found on the ground.

Results

The different remains, findings found in the stomachs were divided into six
groups: (1) mammals, (2) birds, (3) other vertebrates, (4) invertebrata, (5) carcasses
and garbage, (6) plants. These are the main kinds of prey.

(l) I have ascertained on the basis of analysing frequency that, in the area
investigated, the mammals occurred the most frequently (52.4 percent). These are
followed by the invertebrata (23.1 percent) and birds (19.2 percent). The frequency
of the other kinds of prey is insignificant. (Cf. Table 1).
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Tablel.  Analysisof thefrequencyof certainkindsof preyonthebasisof thegastr iccontenls
( 1974-1e77 )

h : ^ ^ - -  - r  - - - . .  Pe rcen tage  o f
'eces or PreY occurence

( l )  M a m m a l s  ( a * b * c )
(a) brown hare
(b) small rodents

mice
field-voles
sousliks

(c) insectiuores

(2) Birds
useful wild-fowl
domestic fowl
other birds (+eggs)

(3)  Other  Ver tebra tes
amphibia

(4) Inuertebrata
molluscs
insects

(5) Carcasses

(6) Plants

109
I t
92
1 6
73

J

6

40
26

I
l 3

52.4
5.2

44.3
7.7

J ) .  I
1 .5
2.9

19.2
12.5
0.5
6.2

0.5

23.1
1.0

22.1

t . 9

2.8

48
2

46

(2) The relative gastric contents are generally in no correlation with frequency.
The gastrict-content percentage of some main kinds of prey (i.e. their weight percent)
considerably departs from the frequency percent. Thus the relative percentage of
the main kinds of prey in the gastric content is the following: the percentage of the
largest birds is 49.7,that of mammals is 46.3, that of the carcasses and garbage is
2.7, all the other relative percentages are insignificant, not more than 1.9 percent.
(Cf. graph l).
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Graph 1. Relatiue percentage of the main kinds ofprey in the gastric contents
Tisza-Maros flood plain ( 1974-1979 )
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94 SPEC|ES (65. t2 p.c)

I  ,  ERISfALIS APBU5TORUH (t1.73 o.c.)

2 '  SPHAER9PI- IOQIA SCRIPTA (  8.73o.c,)

3 :  gYRITTA  P IP IENS ( 5.6e p.c.)

4: MELANOSTOHA MELLINUM (4.52 p. ' - , )

5,  EPISYRPHUS BALTEATUS (a.21 p.c)

Graph 2' Advantage 
"+*91?fi?l:T:*lr*Ji,!i;j,tlr"rlerative sastric contents

(3) After summarizing all gastric contents, I have got 10,522 g total gastrict
content (biomass) in the area investigated, during the period of investigations. The
weight of the average content, falling on a single stomach, was 148.2 g, it did not
reach, therefore, 15 decagrammes.

(4) It is important to compare the frequency of the occurrence of the single
kinds of prey with the number of stomachs because, in this way, it can concretely
be established, in how many stomachs the single kinds of prey occur. And this is
very interesting from the point of view of game economy, as well. 20 stomachs have
for instance contained only mammals and in I I of these there were only brown hares.
Pheasants were found in 25 stomachs and in 2l ofthese, apart from pheasants, there
was nothing else. From these I have concluded that the red fox, after stuffing itself
with pheasant or hare, takes but rarely any other food.

(5) The species list of prey animals on the basis of the gastric contents is as
follows:

Mammals

(a) brown hare ( Lepus europaeus )
(b) small rodents

wood mouse and field mouse (Apodemus syhtaticus, Mus spicolegus)
harvest mouse ( Micromys minutus )
brown rat ( Rattus noruegicus )
field vole ( Microtus arualis )
subterraneous vole ( Pitimys subterraneus )
water vole (Aruicola terrestria)
ondatra ( Ondatra zibet hicus )
souslik ( Citellus citellus )

(c )  insec t iuores
forest shrew ( Sorex araneus )

B i rds
pheasant ( Phasanius colchicus)
mallard ( Anas plat hyr hyncha )
domestic fowl (Gallus domestica)
jay (Garrulus glandarius )
turtle-dove ( Streptopelia decaocto )
turtle (Turtur turtur)
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Pieces

il

l 2
J

I
54
1 6
2
I

3

6
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starling ( Sturnus uulgaris )
black-headed gull ( Larus ridibundus )
peewit (Vanellus uanellus )
common coot (Fulica atra)
non-determined species
eggs

Other  Ver tebra tes
frog (non-determined in detail)

I n u e r t e b r a t a
snail (non-determined in detail)
common dung-beetle (Geotrupes mutator )
eastern maybeetle (Anoxia orientalis )
grashoppers (Tettigonioided) (non-determined in detail)
non-determined insects

Carcasses
deer (Capreolus capreolus )
non-determined species

PIants
dewberry ( Rubus caesius )
non-determined species

(6)-(7) The remains of food found in a stomach may be brought into connection
with a certain date. In the vicinity of burrows some food-remains including a longer
period can be found. It is a characteristic of bone, feather, chitin remains, hair and
of various other things to be found in the excrements, too, that the remain, in con-
tradistinction to the perishable part of remains (e.g. flesh), do remain for a compara-
tively long time. The remains found in the burrows, resp. on the ground, cannot replace
the prey and species list prepared on the basis of exposing the stomach. But they
complete research and may draw the attention to certain problems. The remains
of small rodents (e.g. field-voles, mice, etc.) can less be found on the ground than
those of the mammals of a larger body, resp. birds of a larger body. In the area
investigated, there were found 63 bird remains, l0 brown hare, 4 sousliks and only
30 mouse- and vole-remains. (Cf. Table 2).

Table 2. Anatvsis of the frequencv of cer,;::,!r,;oi,;li:firon,the basis of prev remains found

Pieces of prey Percentage of
occurrence

2
2
5

3 l
8

I
J

J

3

( l )  M a m m a l s  ( a + b + c )
(a) brown hare
(b) small rodents

mice
field-voles
sousliks

(c) insectiuores

(2\ Birds
useful wild-fowl
domestic fowl
otherbirds(+eggs)

48
l 0
34
1 l
l 9
4
q

63
4 l

4
l 8

29.1
6 . 1

20.6
6 .7

I  1 . 5
2.4
. A

38.2
24.9
2.4

10.9
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( 3 )  O t h e r  u e r t e b r a t e s
fish
reptiles

(4)  Inuer tebra ta
mollusks
insects

(5)  Carcasses  and garbage
carcasses
garbage

(6)  P lan ts

3.0
0.6

5
I

J

28

6

8

1 . 8
r7.o

1 . 8
3 .7

4 .8

The number of red foxes can already be influenced only by the man today. That
the red fox should not be overmultiplied it is in the interest not only of the man but
of the fox, as well. In the area investigated, the number of populations is above the
tolerable one. One individual falls to 0.2-0.3 piece/sq. km, i.e. 500-300 hectars. It
survives the spring inundations, going quite simply to the protected side and trans-
ferring there the sphere of its movement. In this case, the density of population here
increases. As a result of the more frequent movement and increased contact connected
with mating (rutting) in the late Winter, resp. with raising the progeny, rabies mani-
fests itself annually. The vehemence of this annually changes. Of late, the most
rabies cases were observed this year (1978).

After the retirement of water red foxes return to the covered flood-plain, provid-
ing for a godd covert lair. On this occasion, in Spring, it is customary to drive back
the number of foxes. The burrow is explored and one tries to destroy the suckler
(vixen) together with the youngs. One of the ways of decreasing the number of red
foxes is poisoning. But poisoned morsels and eggs make the least damage in the red
fox itself. On the other hand, the protected and very rare birds of prey very often
perish for these. Gassing is much more effective than this and is already generally
used. But as a practising sports-hunter and a biologist, I do not approve of this
method.
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fi521-ffzfalos hullimter6ben 616 r6kapopuldci6k tdplilkozdsbiol6giai vizsgrilata

Enosr M.
Tiszakutat6 Bizottsiig, Szeged

Kivonat

A Tisza-Maros foly6k h\:ll6mterdben a r6ka t6pl6lkoz6sbiol6gi6jrival kapcsolatos eddigivizsg6lataimat a kiivetkez6kben foglalom iissze.
. , Egyes..zsdkTrinyf6lesdgek relativ arAnya 6s gyakorisSga a gyomortartalmakban viitoz6.
Az evszaKtol es loleg az elont6sek mdrt6k6t6l fiigg. A gyomrokban mind az bsszsrilyt, mind a relativtartalmat illet6en az eml6s, maddr 6s dtig zsAkm6ny-idszesedds a legnagyobb. fgvet g".irr.Ls E,gerinctelen 6llatok, valamint a- nov€nyek nem k6peznek jelent6s r6szai6nyl'.

A.vizsg6lati teriileten el6fordul6 gyakori rigcs6l6i< a zsAkm6nyban is gyakrabban fordulnak
:l?t lJilkabbik pgdig a zs6km6nyban is ritkebban. De az itt vadon eto m"Jaarta.lok kozrii zsat-manylrstan csak a tdc6n tal6lhat6 nagy gyakorisAggal. A ttjbbi madrirfaj, bArmilyen nagy letszAmban
is 6ljen a terilleten, csak kis. gyakoriiigg:al vagy elv6tve fordul el6. pr .gyeUf.eit megegyezik a d6l-magyaro-rszdgi tAplSlkozasbiol6giai vizsg6latok eredm6nyeivel EnoEr (191D.

A haszon 6s k6r kird6s6t e.lemezve, meg6llapithat6, hogy k6rokozhiakifejezetten vadgazd6l-
kod6si ir6ny0' K6ros tevdkenysdgdb6l ered6nek tetintireto i'gvo-oriuitut"i elv"-", hasziosnak
a k6ros- r6gcsl6l6k pusztit6sa mhtt ZAy", kijzombds gyomortart-alom ll%. H" ngv.f".t" G;nil;hogy t6len a f6cSnesetek tiibbsdge kakas'- a_meiltaj&li toltat ufup:a" to""v"" rieg lehet affapitani
a nemet -, akkor ez nem tekinthet6 tiszta k6rnak, ugyanis ezek legink6bb sebzett kakasok.

IstraZivanja biologije ishrane populacija lisice na plavnom prodruiju fi52n-l\zls1s5

M. Enopr
Odbor za istrazivanje Tise, Szeged

Abstract

- U radu su prikazani re-zultati dosada5njih ispitivanja biologije ishrane lisice na plavnompodrudju reka Tisza-Maros. Na osnovu analize Zeludadnog sadrZaJa 
"tuiOi""a;" 

relativni razlikau kvalitetu i destoci udesia plena u ishrani. Kako kvantitet Ako i reiativni rua*ij pt..u.r i"l""rl"predstavljen udeSiem sisara, ptica i strvine. ostali kidmenjaci, testiemen:*i tio I trrana biljn.jgporeklq ne predstavljaju znadajnu komponentu.
Ude5ce pojedinih vrs-ta glodara u ishrani lisice je u p.ravoj srazmeri sa njihovom brojno5iu.od,nt1c.a se najdeSie javlj afazan, dok je udeiie u ishrani ostalih p."cituunlfu oi"itoi"r"" i.truii*"&podrudja, dak i pored visoke brojnosti minimalan ili sporadidin. oui poouci.e poklapaju ru ."rutltatima istrazivanja biologije ishrane lisice iz juzne Madjarske, rno.r ( iqzz). 

- "-

- Analizirajuii korisnost i Stetnost, moZe se konstaiovati da se liiica javlja kao lovoprivrednaStetodina. Zeludadni sadriaj u 63o,6 ukazuje na njenu Stetnost. lJ 26"/" njeia k"orisnost se ispoliavatamanjenjem Stetnih glodara. dok su Zeluii sa neutralnim sadrzajem -itirprj"nir-il "zlSi!,"1^lillsrce se umanJuJe ako polazimo od dinjenice da u zimskom periodu u njenoj-ishrani u odnosu natazane uglavnom udestvuju ranjeni petlovi.
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llccneaonatrue 6no;rornn nnTannfl nonyrflqiln,urclrqblt xllBylu[x

s uofiMe P. Tnca-MaPou

M.3p .qeu
Kounccua lo uccneaoBaHurc Tucu, Cerea

PesrcDre

flpoeelerrurre rraMr.r uccJreAoBar{ur orHocr4renrno 6ro;rorrfi lJrrrald.fi',. Jrlrcl4rlbr B floftMe peK

Tr.rca-Mapour MoxHo noAblToxr'rrb cneAyrolrnM o6pasow'
Anaiug coAepxagr{r xeJryA(a rro(a3ErBaer, qro coornorneul{e orAeJrbHblx BI,rAoB ao6rrqr'r ra

qacToTa r{3MelrtroTct B 3aBr.rcr{MocTl{ or BpeMeEI{ roAa I{, rJraBrGIM o6parov, oT pa3Mepa 3arorrJre-

nuq. Kax no o6rqenay Becy, TaK r{ rro orHocnreJrbrroMy coAepxal{I4lo 6_oruuyto AoJrro cocraBrrtlor

MJre(onl,ITaroulr{e, rrrr{rlbr 14 rraAaJrr. flpo.rre rro 3BoHtrHbIe lI 6ecnorsoHorll{bre xlrlBorr{Lre

npeAcTaBneHbr B orle HbHe3HarIr,rTerbHoM KorilqecTBe.
t1arqe scrpeqarorcq B (aqecrBe Ao6rrqll rarrae rpbl3ylrbr, r(oropbre tBfltlorcq 6onee pacnpocrpa-

s6xnrrura sa ,accrreAyelroft Teppuropufi, Mer{ee peAlse, coorBercrBeHHo, rr KaK Ao6r,rqa pexe. t{ro

Kacaercr xr.rByrrlux tl""r rt"u(a"rr,rx), n crurcre Ao6rr.rn qacro Bcrpeqaerct Jrl4rrrb $aran. Ocralr-

Hbre BfiAbr 11T14q, B xarou 611 6onrurou noJrr{qecTBe orrr4 3A?cb lre BcTperlar[cr,, Jrltlrrb oqeHb peAKo

"o"uaurot " 
ao6truy. 3ro coorBercrByer noryqeuubrM pauee pe3yirbraraM orHocr4Te;bno 6llonorru

rn*rranvrt mrcrrlr B roxnoft qacrl,I crpaubr (?prcu' 1977).

Ananraaupyx BoIIpOc o IIOJIb39 I,I nplql4HteMoM BpeAe' MO1HO yCTaHOBI'IT6' rITO BpeA IIMeeT

r,rcKJrroqr.rTeJrbrro HarrpaBnerrr4e - rrpoTr{B oxoTHI,IqecTBa. K speAHoft AesTenbHocTl'r MoxHo oTrrecTll

63% coaepxraBoro xeJryAxa, K rroJre3Hoft aerTenbHOCTlI - yEurITOXeHI4€ BpeAIIbIX rpbI3yIIOB -

26%, r 6eiparnravnoii - 1l/o. Ecnr npur1x15 Bo BHr.rMaIrI{e, '1ro sfiN{ofi $alau, o6napyx[eaeN{rtft

BxeJIyAKeJII , Ic I {qbI 'qalqeBcefo$ararr-neryx, t IToHeTpyAEoo6HapyxI . IT6nonepb'MrpyA'r '3To
HCIb3' CqI,ITATb I{I4CTbIM BPEAOM' TAK KA( 3TO B OCHOBHOM PAHCIIbIE NETYXU'
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