Tiscia (Szeged) Vol. X1V, pp. 217—225 (1979)

NUTRITION-BIOLOGICAL INVESTIGATION INTO THE RED FOX
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Abstract

I am summarizing my investigations performed until now in the flood-plain of the rivers Tisza
and Maros in connection with the 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 carcassesis 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 of advantage 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 harmful rodents,
11 percent of the gastric content is indifferent. Taking into consideration that in Winter the majority
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, 1 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. PETzscH (1966), as well as KOENAN (1952) also ponder over the
points of view of usefulness and deleteriousness what is an important direction of
investigation in this country, too. BEHRENDT intensively examines (1955) the composi-
tion of food and the percentage of the main constituents. SPITTLER (1972) analyzes
the connections between the density of population, as well as rabies and the stock
of small game. STUBBE (1974) also deals in extenso with population-biology, including
the causes of mortality, as well. ENGLUND 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 are realized.

The research area was the flood plain of the Tisza from Martély to the mouth of the Maros,
as well as the flood-plain of the Maros as far as the confines of the town Makoé -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:

(1) 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 of the total gastrict content (biomass).

(3) Calculation of the total gastrict content (biomass).

(4) {Frequency of the occurrence of some preys, as compared with the number of stomachs.

(5) Species-list of prey animals, on the basis of gastric contents.

(6) The analysis of the frequency of some kinds of prey on the 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.

(1) 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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Table 1. Analysis of the frequency of certain kinds of prey on the basis of the gastric contents

(1974-1977 )

Pieces of prey

Percentage of

occurence
(1) Mammals (a+b+c¢) 109 52.4
(a) brown hare 11 5.2
(b) small rodents 92 44.3
mice 16 s
field-voles 73 35.1
sousliks 3 1.5
(c) insectivores 6 2.9
(2) Birds 40 19.2
useful wild-fowl 26 12.5
domestic fowl 1 0.5
other birds (+ eggs) 13 6.2
(3) Other Vertebrates
amphibia 1 0.5
(4) Invertebrata 48 23.1
molluscs 2 1.0
insects 46 22.1
(5) Carcasses 4 1.9
(6) Plants 6 2.8

(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 1).

N Mammal
Bird 497

. Carcasses 24 -

46.3 percent

Graph 1. Relative percentage of the main kinds of prey in the gastric contents

Tisza-Maros flood plain (1974—1979)
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: ERISTALIS ARBUSTORUM (11.73 p.c.)
: SPHAEROPHORIA SCRIPTA (8.73p.c.)
: SYRITTA PIPIENS (5.69pc)
94 SPECIES (65.12 p.c) : MELANOSTOMA MELLINUM (4.52 p.c))

; EPISYRPHUS BALTEATUS (4.21 pc)

Graph 2. Advantage and disadvantage on the basis of the relative gastric contents
Tisza-Maros flood-plain (1974-1977).

(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 11 of these there were only brown hares.
Pheasants were found in 25 stomachs and in 21 of these, 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 Pieces
(a) brown hare (Lepus europaeus ) 11
(b) small rodents
wood mouse and field mouse (Apodemus sylvaticus, Mus spicolegus ) 12
harvest mouse (Micromys minutus ) 3
brown rat (Rattus norvegicus) 1
field vole ( Microtus arvalis ) 54
subterraneous vole (Pitimys subterraneus ) 16
water vole (Arvicola terrestria) 2
ondatra (Ondatra zibethicus ) 1
souslik (Citellus citellus ) 3
(c) insectivores
forest shrew (Sorex araneus) 6
Birds
pheasant ( Phasanius colchicus ) 2

mallard (Anas plathyrhyncha)
domestic fowl (Gallus domestica)
jay (Garrulus glandarius )
turtle-dove (Streptopelia decaocto )
turtle ( Turtur turtur)

—— e (Y
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starling (Sturnus vulgaris )
black-headed gull (Larus ridibundus)
peewit (Vanellus vanellus )

common coot (Fulica atra)
non-determined species

eggs

Other Vertebrates

[

frog (non-determined in detail) 3
Invertebrata
snail (non-determined in detail) 2
common dung-beetle (Geotrupes mutator ) 2
eastern maybeetle (Anoxia orientalis) 5
grashoppers ( Tettigonioidea) (non-determined in detail) 31
non-determined insects 8
Carcasses
deer (Capreolus capreolus ) 1
non-determined species
Plants
dewberry ( Rubus caesius ) 3
non-determined species 3

(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, 10 brown hare, 4 sousliks and only
30 mouse- and vole-remains. (Cf. Table 2).

Table 2. Analysis of the frequency of certain kinds of prey on the basis of prey remains found
on the ground (1974-1977 )

Pieces of prey Percentage of

occurrence

(1) Mammals (a+b-+c¢) 48 29.1
(a) brown hare 10 6.1

(b) small rodents 34 20.6
mice 11 6.7
field-voles 19 11.5
sousliks 4 2.4

(c) insectivores 4 2.4

(2) Birds 63 38.2
useful wild-fowl 41 24.9
domestic fowl 4 2.4
other birds (+eggs) 18 10.9
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(3) Other vertebrates

fish 5 3.0

reptiles 1 0.6
(4) Invertebrata

mollusks 3 1.8

insects 28 17.0
(5) Carcasses and garbage

carcasses 3 1.8

garbage 6 3.7
(6) Plants 8 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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Tisza—Miaros hullimterében él15 rokapopuliciék taplalkozasbiolégiai vizsgalata

ErRDEI M.
Tiszakutato Bizottsag, Szeged

Kivonat

A Tisza—Maros folyok hullamterében a réka taplalkozasbiolégiajaval kapcsolatos eddigi
vizsgalataimat a kdvetkezGkben foglalom ossze.

Egyes zsakmanyféleségek relativ ardnya és gyakorisaga a gyomortartalmakban valtozo.
Az évszaktol és féleg az elontések mértékétdl fiigg. A gyomrokban mind az &sszsulyt, mind a relativ
tartalmat illetéen az emlds, madar és dog zsakmany-részesedés a legnagyobb. Egyéb gerinces és
gerinctelen allatok, valamint a novények nem képeznek jelentSs részaranyt.

A vizsgalati teriileten eléforduld gyakori ragesalok a zsakmanyban is gyakrabban fordulnak
eld, a ritkabbak pedig a zsakmanyban is ritkabban. De az itt vadon €18 madarfajok koziil zsak-
manylistan csak a facan talalhaté nagy gyakorisaggal. A tobbi madarfaj, barmilyen nagy létszamban
is éljen a teriileten, csak kis gyakorisaggal vagy elvétve fordul el§. Ez egyébként megegyezik a dél-
magyarorszagi taplalkozasbiologiai vizsgalatok eredményeivel ERDEI (1977).

A haszon és kar kérdését elemezve, megallapithato, hogy karokozasa kifejezetten vadgazdal-
kodasi iranyd. Karos tevékenységébdl ereddnek tekinthetd a gyomortartalom 63 %-a, hasznosnak
a karos ragceslalok pusztitasa miatt 26 %, k6zombos gyomortartalom 11%. Ha figyelembe vessziik,
hogy télen a facanesetek tobbsége kakas — a melltajéki tollak alapjan kdnnyen meg lehet allapitani
a nemet —, akkor ez nem tekinthetd tiszta karnak, ugyanis ezek leginkabb sebzett kakasok.

Istrazivanja biologije ishrane populacija lisice na plavnom prodruéju Tisza— Maros

M. ERDEI

Odbor za istrazivanje Tise, Szeged
Abstract

U radu su prikazani rezultati dosadasnjih ispitivanja biologije ishrane lisice na plavnom
podrugju reka Tisza—Maros. Na osnovu analize Zeluda¢nog sadrZaja utvrdjena je relativna razlika
u kvalitetu i Cestoci ute¢a plena u ishrani. Kako kvantitet tako i relativni sadrzaj plena u Zelucu je
predstavljen uce§¢em sisara, ptica i strvine. Ostali ki¢menjaci, beski¢émenjaci kao i hrana biljnog
porekla ne predstavljaju znadajnu komponentu.

Utes¢e pojedinih vrsta glodara u ishrani lisice je u pravoj srazmeri sa njihovom brojno$éu.
Od ptica se najeesce javlja fazan, dok je udesée u ishrani ostalih predstavnika ornitofaune istrazivanog
podrudja, ¢ak i pored visoke brojnosti minimalan ili sporadican. Ovi podaci se poklapaju sa rezul-
tatima istraZivanja biologije ishrane lisice iz juzne Madjarske, ErRDEI (1977).

Analizirajuéi korisnost i §tetnost, moze se konstatovati da se lisica javlja kao lovoprivredna
§teto¢ina. Zeludaéni sadrzaj u 63 % ukazuje na njenu $tetnost. U 26% njena Korisnost se ispoljava
tamanjenjem 3tetnih glodara, dok su Zeluci sa neutralnim sadrzajem zastrupljeni u 11%. Stetnosat
lisice se umanjuje ako polazimo od &injenice da u zimskom periodu u njenoj ishrani u odnosu na
fazane uglavnom uestvuju ranjeni petlovi.
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Uccieosanue GHOJIOrAH NUTAHUS MONMYJISIAN JIHCHIbI, JKHBYIHX
B noiime p. Tuca-Mapom

M. Opaeu

Kommuccus no uccienosanuro Tucel, Ceren

Pesiome

TIpoBeneHHBIE HAMH MCCIENOBaHUs OTHOCHTEIBLHO OMOJIOrMM MUTAHUS JIUCHUIBI B MOHKME pex
Tuca-Mapomnr MOXHO TONBITOXATH CIEAYIOMM 06pa3oM.

AHanu3 CONIep)KaHUs JKeJlyKa MOKa3blBaeT, YTO COOTHOUICHHE OTACNIBHBIX BHIOB IOOBIMT B
4ACTOTA M3MEHSIOTCS B 3aBUCMMOCTH OT BPEMEHH TO/Ia H, [IaBHBIM 00pa3oM, OT pasmepa 3aTore-
nust. Kak mo obmemy Becy, Tak U 10 OTHOCHTEIBHOMY COAEPKaHUIO GOJIBLIYIO OO COCTABIISIOT
MJIEKOMMTAIOIINE, NTUIBI M najgaidb. [Ipovyme MmO 3BOHYHBIC U 6ecro3BOHOYHbIE JKHBOTHbBIE
NpeICTABIEHbl B OY€ HbHE3HAYMTEILHOM KOJIMYECTBE.

Yauie BCTPEYAOTCS B KAYECTBE HOOBIYM TAKUE TPBI3YHBI, KOTOPBIC SBJISIOTCS 6oiee pacpocTpa-
HEHHBIMHA Ha WCCIIEAYEMON TEPPUTOPHUH, MEHEE PEelIKUe, COOTBETCTBEHHO, 1 KaK nob6erda pexe. Urto
KacaeTcsl KUBYIINX 3/€Ch NTHU(IWKAX), B CIUCKE 100bIYM YaCTO BCTPEUAETCS JIMILD (azan. OcTanb-
Hble BUIBI IITHI, B KAKOM OblI 60JIbLIOM KONTHYECTBE OHH 3/12Ch HE BCTPEYAITHCD, JIMLTL OYCHb PEIKO
MonafatoT B A0ObMY. DTO COOTBETCTBYET NOIy4YEHHBIM PAaHEe PE3yIbTaTaM OTHOCHTEILHO OHOJIOTHHA
NWTAHUS JIMCHUI B F0XKHOM yacTy cTpansl (paen, 1977).

AHaIM3Mpys BONPOC O TOJb3€ W IIPHYMHAEMOM BPEIE, MOKHO yCTAHOBHUTH, YTO BPEI UMECT
MCKITIOYNTENBHO HAIPABIEHNE — TIPOTHB OXOTHHYeCTBA. K BPEIHOM AEATENLHOCTH MOKHO OTHECTH
63% CONEePKMUBOTO KEIylKa, K IONE3HOM NEeATENBHOCTH — YHWYTOXKCHUE BPEOHBIX IPHI3YHOB —
26%, x 6e3paznuunoil — 11%. Ecii npuHATH BO BHUMAaHUE, YTO 3UMOM (a3aH, 0OHAPY>KUBAEMBIH
B JKeJy/IKe JIMCHILIbI, Yalie Bcero (Ga3zaH-MeTyX, YTO HETPYIHO OGHAPYXXUTh [0 HEPbSIM TPYIH, 3TO
HEJIB3Sl CYUTATh YUCTHIM BPEIOM, TaK KaK 3TO B OCHOBHOM DaHEHBIC NETYXU.
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