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Examination was made of the animal components of the diet of the
striped field mouse, Apodemus agrarius (Pallas, 1771), living under
suburban conditions (Bialoleka Dworska) and in urban green areas of
Warsaw (Orthodox Cemetery and ELazienki Park). The frequency of
consumption of animal components is higher, while at the same time
its volume in the stomachs is lower in urban mice as compared with
suburban ones. Field mice consumed chiefly invertebrates, among
which Insecta predominated, and to a lesser degree Aranea and
Chilopoda. Invertebrates belonging to single taxonomic group predo-
minated in the diet of urban mice (in the Orthodox Cemetery —
Diptera larvae, in Lazienki Park — larvae of Hymenoptera Symphyta
and Lepidoptera).

Dept. of Wildlife Manage., Warsaw Agric. Univ.,, Rakowiecka 26/30,
02-528 Warszawa (J.B.-W.), and Inst. Zool. Polish Acad. Sci., Wilcza 64,
00-679 Warszawa (H.G.)].

1. INTRODUCTION

Animal component are of great importance in the diet of many rodents,
since they increase the latter’s capacity for survival (Landry, 1970).
There are, however, few data on the amount and composition of this
kind of food in the diet of Apodemus agrarius, this problem having been
analyzed in detail only by Sviridenko (1944) and HoliSova (1967). These
authors’ studies were carried out on populations living under natural
conditions (in an agricultural region). The purpose of the present study
was thus to define the animal components of the food consumed by field
mice living in urbanized areas.

The role of Apodemus agrarius as predators in an ecosystem so speci-
fic as an urbicenosis is also discussed. For this purpose the rodents’ prey
was segregated according to their appurtenance to different trophic
levels, and the place in which the mice live was also taken into account.
An attempt was also made at estimating the relation between the amount
of the given type of prey consumed and the numbers of such prey,
taking as a basis unpublished quantitative data from the Institute of
Zoology, Polish Academy of Sciences, obtained during the studies on
invertebrate fauna carried out in the same years at Bialoleka and in
Lazienki Park.
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2. STUDY AREA, MATERIAL AND METHODS

The studies were carried out in two urban green areas in Warsaw and in
suburbium. Eazienki Park, situated in the centre of the city, is a typical old
urban park in which the vegetation is similar, from both species composition and
structural aspects, to the association characteristic of Tilio-Carpinetum. The
Orthodox Cemetery has a similar composition of vegetation, a slightly smaller
green area than Lazienki Park, and is situated at a distance of approximately
3 km from the city centre. It is less frequented by humans than the Lazienki
Park. Both the urban green areas studied were subject to the effects of a whole
group of factors (pollution, noise, frequentation by humans etc.) defined by the
general term of urban pressure. The suburban study area, including a Tilio-
-Carpinetum and a Circaeo-Alnetum association, was situated at Bialoteka Dwor-
cka, at a distance of approximately 20 km from the city centre. A more detailed
description of these areas is given in the paper by Babinska-Werka (1981).

Three series of trappings were made from 1977—1979: spring (April-June),
autumn (September-October) and winter (January-March). The mice were caught
in snag-traps, weighed, their sex and reproductive condition defined, and their
stomachs excised. A total of 187 field mice from all the study areas were analyzed
(Table 1).

Table 1

Frequency of occurrence of animal food in the stomachs of Apodemus agrarius.
n — number of stomachs; % — percentage of stomachs containing animal food.

Sex Orthodox Lazienki
Bialoleka Cemetery Park

Age n ) n o/ n %

Females juvl 15 80.08 8 6251 6 83.3
ad 14 62.38 33 81814 13 84.6

Males juv 16 75.0% 6 66.75 5 80.0
ad 21 66.7¢ 31 93,55 19 84.2
Total n(%) 66 (71.2) 78 (83.3) 43 (83.7)

1 juv. — body wt.<17 g, ad. — body wt.>>17 g;

2 Differences on the verge of significance (Student t test, 0.05<p<<0.1);

3, 4, 5 Differences statistically significant (Student t test, p<0.05) when compared
in pairs 22, 33 etc.

The diet of these mice was examined using a modified version of HoliSova's
method (1966, 1971). Stomach contents were mixed, diluted with water and
inspected under a microscope with magnification 5X40, analyzing 10 separate and
not overlapping fields of vision. In order to calculate the percentage of animal
food in the whole of the stomach contents, a grid was placed in the microscope
eyepiece, dividing the field of vision into 100 smaller fields. The measure of
volume was the percentage of the field vision occupied by animal food.

The whole of the stomach contents were examined under a binocular in order
to identify the animal remains. All the animal elements were picked out and
microscopic reference slide made from them.

This material was next identified using a stereoscopic microscope with magni-
fication up to 100X. In the majortiy of cases the animal food was reduced to
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very small particles, and only exceptionally were whole individuals of the inver-
tebrates consumed, or larger fragments of hard chitinous integument, preserved
(Fig. 1). Consequently identification of material was usually possible only to
higher taxonomic units, such as family or order, and sometimes even to class or
type only. A total of 47 taxons of different rank were distinguished (Table 2).

The following indexes were used in analysis of this material: (1) relative
frequency (% f) — percentage of stomachs containing the given type of food
in the total number of stomachs; (2) volume — percentage of volume of animal

Fig. 1. For explanation see the next page.
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Table 2

Frequency of different taxonomic groups of animals in the stomachs of Apodemus
agrarius

Taxon Bialoleka Orthodox Lazienki
Cemetery Park

Vermes 2.1
Lumbricidae —
Mollusca 21
Acarina, Oribatei —
Aranea indet. 12.8
Erigonidae: Diplocephalus cristatus —
Chilopoda: Lithobidae 8.5
Geophilidae: Geophilus sp. =
Insecta indet. eggs —
Insecta indet. larvae 8.5
Insecta indet. imagines 29.8
Caterpillars indet. (Lepidoptera,

Hymenoptera Symphyta) 21
Blattodea: Blattidae .
Orthoptera indet. i
Hemiptera indet. 4.2
Homoptera indet. —
Aphidodea 2.1
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Curculionidae imagines 42
Anthonomus sp. imago —
Hymenoptera indet. imago —
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in the urban area (84.0%0), neither of the two urban areas studied
differing in this respect (Table 1). Relatively small differences occurred
in the volume percentage of this food fraction in its total volume in the
Acta theriol,, 3
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different study areas (Table 3), the proportion of animal food in the
rodents’ stomachs decreasing slightly with increase in urban pressure.
Although the differences discussed above are statistically non-significant
{Student t test, Py.gs) it would appear to indicate that a tendency to more
frequent consumption of animal food occurs in urban mice, with simul-
taneous decrease in its amount.

At Bialoleka the young individuals more often consumed animal food
than old individuals, whereas the opposite was the case in the city
(differences statistically significant) (Table 1). An analogical tendency
was also evident in respect of the volume of food consumed by the two
age groups. At Bialoleka this difference was relatively small (young
individuals 12.9%0, old individuals 11.0%), but in Lazienki Park the old
individuals consumed twice as much animal food. In the Orthodox
Cemetery both old and young individuals consumed identical amounts
of animal food (each group 9.4/v).

Table 3
Percentage of stomach contents filled with the fraction examined.
Spring Autumn Winter Whole year
Bialoleka
Females 8.9 19.72 — 14.5
Males 12.3 9t — 9.8
Total 10.7 12.8 — 11.9
Orthodox Cemetery
Females 11.9 7.3 7.7 8.2
Males 9.0 9.8 11.9 10.8
Total 104 8.3 10.0 9.5
FEazienki Park
Females 6.61 3.3 1.9 4.0%
Males 18.71 T3 22 e R
Total 14745 532t 2.1°% 8.6

1.5 Differences statistically significant (Studenl t test, p<<0.05) when
compared in pairs 11, 22, ete.

No significant differences were found in the proportion of stomachs
containing animal food in individuals of the two sexes. The effect of
urban conditions was, however, evident in the amount of food consumed
by rodents (Table 3). It was only in Eazienki Park that the volume of
animal food was different in individuals of the two sexes. The volume of
this food fraction was almost three times greater in the stomachs of
males than in those of females, nevertheless, when comparing the ratio
of animal food over the course of a year in females and males, a distinct
decrease was found in these proportions in a direction from Bialoleka
to the city (1.48 — Bialoleka, 0.76 — Cemetery, 0.33 — Lazienki).
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On account of the lack of material from the winter period at Bialoleka
it was unfortunately impossible to make a complete analysis of the
- effect of urban pressure on the way in which Apodemus agrarius con-
sumed animal food, but even so the results obtained show that under
conditions of intensified urban pressure (L.azienki) the mice consumed
more animal food in spring, and least in winter (Table 3). Thus while
the proportion of this food was equal at all times of the year at Bialo-
Icka and in the Orthodox Cemetery, it exhibited a distinct decrease in
autumn (about three times less) in fazienki Park and an even more
distinct decrease in winter (about seven times less). The decrease in
this percentage is proportionately very similar in individuals of the two
sexes (Table 3), although males consumed more animal food than females
at all times of the year. The greatest (statistically significant) difference
occurred in spring, and the smallest in winter. In the Lazienki Park
males consumed far more in spring (from 50—100%) of animal food
than in the other study areas. At Bialoleka there was a significant pre-
dominance of females during the autumn period in this respect, and
during this period the proportion of animal food consumed by females
was simultaneously far greater than in spring (more than twice as
much).

3.2. Differentiation of Food

Animal food consumed by Apodemus agrarius consists chiefly of
invertebrates, while vertebrates (fatty tissue, skin, muscles, feathers,
{ur) formed 4% of frequency.

Both at Bialolcka and in the Lazienki Park a similar number of
taxonomic groups of different rank are included in the composition of
animal food (respectively 18 and 19), whereas in the Orthodox Cemetery
the number is more than twice greater — 41 (Table 2). In the first
iwo of these areas the majority of Diptera taxons and several others,
such as Orthoptera, Blattodea, Acarina etc. were absent. Greater dif-
ferences in the diet of mice from the Orthodox Cemetery may be partly
due to the greater number of stomachs originating from this area (Table
1), although the possibility that the mice living in this area prefer
Diptera cannot be ruled out.

In the majority (68.9%0) of the stomachs examined there were inver-
tebrates belonging to one taxonomic group only (Table 4). Animals
belonging to two groups were found in 20.3% of the stomachs, and up
to three or more groups — in 10.8% of the stomachs. No important
differences were found in this respect between different seasons of the
year, or between females and males, but differences were found between
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the study areas. In suburbium the percentage of rodent stomachs con-
taining one group was significantly higher than in the two urban areas.
The percentage of stomachs with two systematic groups of invertebrates
was significantly lower at Bialoleka than in Lazienki Park.

In all the study areas (and particularly in Lazienki Park) the greatest
percentage occurrence was found for insects (Fig. 2). The percentage
occurrence of Aranea and Chilopoda was far lower, and that of the
remaining groups minimal. Among Insecta the dominating group con-
sisted in all areas of caterpillars (Lepidoptera and Hymenoptera
Symphyta larvae), then imagines of Coleoptera and Diptera larvae (parti-
cularly Sciaridae) and Hemiptera imagines and larvae (Fig. 2). Insects
belonging to other taxonomic groups were only sporadically consumed

Table 4

Percentage frequency of Apodemus agrarius stomachs containing a
different number of taxonomic groups of invertebrates.

Number of Orthodox Lazienki - Whole
taxonomic Bialoleka Cemetery Park agglome-
groups ration

1 80.81 60.01 69.4 68.9
2 12.82 215 27.82 20.3
>2 6.4 18.5 2.8 10.8
Statistically significant differences indicated in the same way as in
Table 3.

by mice. The percentage occurrence of the above groups of insects was,
however, despite certain similarities, different in different study areas.
Beetles were far more numerously represented in the diet of mice living
in suburban areas than in the diet of urban mice, where their place was
taken chiefly by Diptera larvae. The percentage frequency of caterpillars
also decreased in the diet of rodents in the Orthodox Cemetery in com-
parison with the two other study areas, and also in favour of Diptera
larvae. The percentage frequency of all larval forms thus varied,
increasing from 50.2% at Bialoleka to 59.5% in the Eazienki Park (dif-
ferences on the verge of significance) (Fig. 2).

The percentage frequencies of the chief groups of invertebrates found
in the stomachs of A. agraerius, calculated as the percentage of the
number of specimens belonging to a given group out of the total number
of specimens, presented a different picture (Fig. 3). In suburbium these
percentages were more or less balanced, while one group predominated
in the city. In the Orthodox Cemetery this group was formed by
Diptera larvae (chiefly Sciaridae), while in Lazienki Park it consisted
of caterpillars (Lepidoptera, Hymenoptera Symphyta). The proportions
between the groups did not vary to any important degree at different
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seasons of the year, except that the percentage of Coleoptera decreased
to almost twice lower a value in autumn in the city in comparison with
spring, and beetles were not consumed in winter. The percentage of the
dominating group (Diptera or Lepidoptera and Hymenoptera Symphyta
larvae) increased proportionately (Fig. 3).

Statistically significant differences in the percentage of the chief
systemnatic groups between the diet of females and males were found
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Fig. 2. Percentage occurrence [(f/£f)100] of different groups of invertebrates in food
of animal origin consumed by Apodemus agrarius.
1 — Vermes, Lumbricidae, Mollusca, Acarina; 2 — Chilopoda; 3 — Araneae; 4 —
Imsecta: a — proportion of larval forms; b — Blattodea, Orthoptera, Hymenoptera
Terebrantia, Hymenoptera Aculeata, Mecoptera, Siphonaptera; ¢ — Homoptera, He-
teroptera; d — Diptera; e — Coleoptera; f — caterpillars (Hymenoptera Symphyta,
Lepidoptera).



310 J. Babinska-Werka & H. Garbarczyk

e Sp Au Sp Au Wi
100 \QE

W
o
>
c
3

Whole year

y

N7
IHHHHNZZ

N

HHHHHmmmimZ

==
=

M

Biatoteka Orthodox tazienki
Cemetery Park

Cemetery
+tazienki

Biatoteka |
Park

Orthodox

SRRl

5 6
Fig. 3. Share (%) of individuals belonging to different invertebrate groups in total
number of individuals of invertebrates in animal food consumed by Apodemus
agrarius.

Sp — spring; Au — autumn; Wi — winter; 1 — Vermes, Lumbricidae, Mollusca,
Acarina, Blattodea, Orthoptera, Homoptera, Heteroptera, Hymenoptera Terebrantia,

Hymenoptera Aculeata, Mecoptera, Siphonaptera; 2 — Chilopoda; 3 — Aranea;
4 — calerpillars (Hymenoptera Symphyta, Lepidoptera); 5 — Diptera; 6 —
Coleoptera.

only at Bialoleka. In this area, unlike males, females did not consume
Diptera, while Coleoptera formed as much as 50% of their animal food
(about 25% of males’ food).

3.3. Trophism of the Invertebrate Groups Consumed

Invertebrates forming the food of A. agrarius were allocated to 4
trophic levels, i.e. zoophages, phytophages, saprophages and pantophages.
Phytophages formed the highest proportion of the mice’s diet, this
including chiefly exophytophages (Table 5). Predators also formed a
fairly high percentage, sometimes as much as 50%. The lowest percentage
was found for pantophages, which is to a certain extent understandable,
since animals belonging to this trophic group form only a small percen-
tage of the total number of species occurring in the Polish climatic zone.
The percentage of phytophages increased in a direction towards the
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city centre, while that of predators decreased significantly. The fact
appears interesting that in suburbium saprophages were not included
in the composition of the mice’s food, although in the city (and parti-
cularly in the Orthodox Cemetery) they constituted an important com-
ponent (Table 5).

At Bialoleka and in the Orthodox Cemetery the highest proportion of
phytophages in the diet of Apodemus agrarius was found in autumn
and lowest in spring. In RLazienki Park, however, phytophages formed
the highest percentage in the mice’s food, particularly in spring, and
lowest in winter. It must be emphasized that whereas in suburbium the

Table 5

Percentage occurrence of different trophic groups of invertebrates in the stomachs
of Apodemus agrarius.

Pht Phytophages s Pant
yto- T apro- anto-
Zoophages  hages  Exophyto-  Piercing phages  phages
phages phytophages
Bialoteka
Spring 50.01 4174 80.0 20.0 - 8.3
Autumn 2241 T4 85.4 14.6 — 6.0
Whole year 3442 62.3% 8429 15.8 - 3.3
Orthodox Cemetery
Spring 333 33.3¢% 100.0 —_ 18.8 14.510
Autumn 25.1 48.6 % 41.2 58.8 229 2910
Winter 273 45.4 100.0 —_ 27.3 -
Whole year 29.1 43.77 64.4° 35.5 22.3 5.8
Eazienki Park
Spring 14.83 85.28 100.0 _ — —
Autumn 10.2 69.2 74.2 25.8 10.2 10.2
Winter J3.3% 66.6 8 100.0 e s —_
Whole year 11.6¢2 79.75.7 84.5 14.5 4.3 4.3

Statistically significant differences indicated in the same way as in Table 3.

proportion between the percentages of exophytophages and piercing
phytophages remain on a similar level at all times of the year, in the
city piercing phytophages were consumed solely in autumn, and
exophytophages only in spring and winter. The proportions of zoophages
were highest in spring at Bialoleka and in the Orthodox Cemetery, but
in the Lazienki Park in winter, although they were lowest, as in the
other two areas, in autumn (Table 5). All these differences were statisti-
cally significant when checked up by Student t tests.

In the Orthodox Cemetery the percentage of saprophages in the diet
of A. agrarius was similar at all seasons of the year; in Lazienki Park
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invertebrates belonging to this trophic level were included in the
composition of the rodent’s food only in autumn, as was the case with
pantophages. In the other two study areas, on the other hand, the
percentage of this group was highest in spring.

No statistically significant differences were found in the degree of
exploitation by male and female mice of the trophic levels of prey
distinguished, with the exception of the FEazienki Park, in which
phytophages were consumed solely by females, and sapro- and panto-
phages by males.

3.4. The Living Spaces of Prey

Four biocentric layers were distinguished (soil, litter, epigeon, vegeta-
tion) forming the living spaces of invertebrates included in the composi-
tion of the food of A. agrarius.

The highest percentage for all the study areas in the diet of Apodemus
agrarius was formed by invertebrates living on plants (Table 6), probably
chiefly living in the herb layer. The proportion of animals inhabiting
the soil, relatively high in the Orthodox Cemetery, was significantly
Jower in the Lazienki Park. At Bialoleka this group was not represented
in the rodents’ food, but a considerable part of this food consisted of
invertebrates connected with the litter layer, the percentage of which
was very small in the diet of urban populations (statistically significant
differences). The percentage of epigeic animals in all the study areas
was also remarkable (Table 6).

At Bialoleka and in the Orthodox Cemetery invertebrates living on
plants were most readily consumed by the mice in autumn, and least
readily in spring. The reverse situation was observed in Fazienki Park,
in which area the percentage of invertebrates living on plants was
highest in the diet of A. agrarius in winter, but lowest in autumn. In
spring a relatively considerable part of the food of urban mice consisted
of epigeic animals, which were absent at this time of the year in the
food of the populations living in suburbium, whereas an important part
was played by invertebrates connected with the litter layer. It was only
in Lazienki Park that a distinet connection was observed between the
rodents’ search for food in given layers and the season of the year: in
winter only those invertebrates living on plants were consumed, in
spring in addition to the foregoing animals epigeic animals, but in
autumn only the rodents’ food also included animals living in litter and
soil (but no epigeic animals).

All the layers distinguished were penetrated to a similar degree by
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Table 6

Biocenotic layer classification of invertebrates found in the stomachs
of Apodemus agrarius (percentage occurrence).

Soil Litter Epigeon Living on plants
Bialoleka
Spring — 42.8 — 57.14
Autumn — 12.7 T8 80.0¢
Whole year — 23423 42 723

Orthodox Cemetery

Spring 25.0 5.8 25.0 4425
Autumn 30.8 3.8 — 6545
Winter 30.0 — 10.0 60.0
Whole year 28,711 32 10.0 B51.5

Lazienki Park

Spring — — 14.8 85.2
Autumn 114 11.4 — i
Winter — — - 100.06
Whole year 451 458 7.6 83.3

Statistically significant differences indicated in the same way as in
Table 3.

both males and females of Apodemus agrarius. It was only in Lazienki
Park that the females consumed, in addition to invertebrates living on
plants, epigeic animals only, while the males also consumed animals
inhabiting the soil and litter.

4. DISCUSSION

The effect of urban pressure causes two opposite tendencies to occur:
on the one hand frequency of consumption of animal food increases
(higher percentage of the A. agrarius population consumed this type of
food), while on the other hand its volume decreased. This state of affairs
was not due to the smaller numbers of invertebrate fauna in the city,
cince both in Lazienki Park and at Bialoleka these numbers were similar.
There were, however, differences in the proportions of the different
taxonomic groups of invertebrates in their total numbers (data from
the Institute of Zoology, Polish Academy of Sciences). In Lazienki Park
Formicoidea decidedly predominated among the epigeic fauna, and among
invertebrates living on plants, Hemiptera, neither of these groups being
readily consumed by the mice. Diplopoda, which these mice also
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refrained from consuming, were also numerous in Lazienki Park. Groups
readily consumed by A. agrarius (larvae of Lepidoptera and Hymenoptera
Symphyta, imagines of Coleoptera, Aranea), on the other hand, were
far less numerous in Eazienki Park than at Bialoleka. One of the
reasons for lower consumption of animal food in the city might thus
have been the predominance of unsuitable invertebrates, and a deficiency
of the invertebrate groups preferred by the mice. A second reason may
have been the abundance of seeds (particularly of trees) which form the
basic food of Apodemus agrarius (HoliSova, 1967; Babinska-Werka, 1981).
This would explain the low proportion of animal food in autumn and
winter, when there is an abundant supply of seeds, and the high propor-
tion in spring when such supplies (particularly after spring cleaning ope-
rations in the park) are coming to an end. The decrease in the percent-
age of invertebrates in the diet of mice in the autumn and winter may
also be due to another cause. In such a carefully tended park as Lazien-
ki Park the fallen leaves and dead parts of the herb layer are raked
up and removed in autumn, which makes it impossible for many in-
vertebrates to live through the winter, particularly insects (Segebade &
Schaefer 1969) and their numbers are thus of necessity reduced. This
brings about a decrease in the proportion they form in the rodents’ diet
at these times of the year, and consequently also in the yearly average.

The fact that old, sexually active individuals consumed more animal
food than young individuals can be explained in two ways. In the first
place old individuals may be more capable of finding this type of food,
their skill having been acquired by experience. The more extensive home
ranges of old individuals may also be of significance. In addition sexually
active individuals have greater requirements for high-calorie animal food,
that is, for protein and fatty food (Kaczmarski, 1966; Migula, 1969).
Greater food consumption of sexually active mice was also observed by
HoliSova (1967). It would be more difficult to explain why the reverse
tendency was found at Bialoleka.

The greater percentage of invertebrates in the diet of males may be
due to their greater activity. It is also known (Sahno, 1957) that animal
food intensifies the process of spermatogenesis: this may be the reason
for the increased requirements of males for this kind of foed. All these
hypotheses, although logical, cannot be applied to the rodents’ diet at
Bialoleka, since in suburbium the males consumed less animal food than
females. It is unfortunately somewhat difficult to find an explanation
for this phenomenon. If, however, the fact is taken into consideration
that differences in the proportion of animal food in individuals of both
sexes resulted chiefly from the decrease in this proportion in the diet
of females of the urban populations (the proportion of invertebrates in
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the diet of males even increased slightly in a direction towards the city),
it may be concluded that in the city females, for some unknown reasons,
have smaller opportunities of consuming animal food than males.

From the aspect of the variety of food consumed by the mice it is
possible to discern two, apparently opposite, tendencies. The stomach of
the average urban mouse contained more diversified food than that of
a mouse living in suburbium, while at the same time the percentages
of different groups of invertebrates in their food as a whole was more
balenced at Bialoleka. This is certainly due to differences in the degree
of the mosaic character of the study areas. In the city the habitat is
undoubtedly more uniform, hence different groups of animals are more
or less equally accessible to the mice. In suburbium, however, where the
area is more diversified, the probability of the rodents’ coming across
a concentration of invertebrates belonging to one given taxonomic group
{even single species) is greater. Hence usually only one group was found
in the stomachs of mice from Bialoleka. As, however, the home ranges
randomly include different parts of the study area (occupy different
microhabitats) different individuals encountered varying groups of inver-
tebrates. Consequently the proportions of the chief groups of invertebra-
tes were balanced in the food of the whole study population. The esta-
blishment of this fact may form a basis for the hypothesis that the field
mouse does not exhibit definite food preferences. This same conclusion
was reached by HoliSova (1967). The results obtained from examin-
ation of the food of urban populations, however, contradict this con-
clusion, since it was chiefly invertebrates belonging to one taxonomic
group which predominated in the diet of mice living in the city. In f.a-
zienki Park these were caterpillars (Lepidoptera and Hymenoptera
Symphyta larvae) the numbers of which, as compared with other inver-
tebrates, were relatively low in this area. Several groups of dominating
animals were not, however, as already mentioned, included in the com-
position of their food. It must therefore be concluded that these mice
selectively search for food, preferring certain kinds of animal food and
avoiding others. These preferences may be due to different causes. One
of them is undoubtedly the availability of the prey, not only in the
sense of its abundance but also ease of search and capture. In this sense
phytophages are most easily accessible, particularly Lepidoptera and
Symphyta larvae. They are fairly large and thus usually easy to descry
and not very active, that is, are easily caught. Orthoptera and Hemiptera
(majority) and also the imagines of many orders of Insecta, such as
Diptera, Lepidoptera and Hymenoptera possess far greater ability to
escape, hence they are either absent from or appear in very small pro-
portions in the rodents’ diet. The body dimensions of representatives of
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certain other groups (Aphidodea, Acarine), on the other hand, are too
small to make them objects of purpuseful search by the mice. They are
most probably consumed together with the plants on which, or inside
which (Cecidomyidae), they are present and thus consumed entirely fort-
uitously. Obrtel (1972) reached exactly the same conclusion during stu-
dies on the food of Apodemus flavicollis. Ants are not cpnsumed, probably
on account of their unpleasant taste (formic acid); neither are Diplopoda,
on account of their low fat and proteins content (Obrtel, 1972).

The relatively high percentage formed by Coleoptera imagines in the
rodents’ food is most probably due to the ease with which they can be
caught, as insects not capable of effective flight, and also on account
of their tendency to congregate (for purposes of laying eggs, aestivation,
food consumption). It is also probably due to their considerable abun-
dance, and this latter factor may also account for the high percentage
of spiders in the diet of Apodemus agrarius.

The percentages of different groups of invertebrates observed in these
studies, differ slightly from the results obtained by HoliSova (1967), for
instance Lumbricidae and Collembole were not found in the rodents’
food, and the frequency of vertebrate and Hemoptera remains was lower,
even though they occurred in the study areas.

Saprophages, as animals living mainly in the soil, are less accessible,
hence their percentage is generally smaller. Among them those groups
predominate which exhibit a tendency to congregate (Sciaridae) and to
emerge on to the soil surface (also Sciaridae and Mecoptera). The absen-
ce of this group at Bialol¢ka may have been due to the fact that the
litter layer is far thicker (2—3 times thicker) that in the Eazienki Park,
which presumably makes it more difficult for the mice to reach the soil.
Intensity of penetration of the litter layer itself, however, increases.

Consumption of saprophages by Apodemus agrarius may in certain
cases exert an unfavourable effect on biocenosis function by delaying the
rate of the mineralization process of organic matter. A negative pheno-
menon is also consumption of zoophages, which in consequence may lead
to reduction in the self-regulating capacity of the ecosystem. If, however,
the fact is taken into account that the dominating group in the animal
components of the field mouse’s food usually consists of phytophages
(particularly such serious pests as Lepidoptera and Symphyta larvae) it
must be considered that this species, as a predator, plays a beneficial
role in the urbicenosis from the aspect of plant protection, and is thus
a valuable element of the fauna of urban green areas.
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POKARM POCHODZENIA ZWIERZECEGO W DIECIE MYSZY POLNEJ
ZYJACEJ W WARUNKACH MIEJSKICH

Streszczenie

W latach 1977—1979 przeprowadzono analize pokarmu pochodzenia zwierzecego
inyszy polne, Apodemus agrarius (Pallas, 1771), Zyjacej w suburbium (Bialoleka
Dworska) i na dwoch terenach zieleni miejskiej Warszawy (Cmentarz Prawoslawny
i Park Lazienki). Eacznie zbadano zawarto$¢ 187 zolgdkéw (Tabela 1) stosujac
zmodyfikowang metode HoliSovej (1966, 1971). Szczgtki zwierzece, znajdujgce sie
przewaznie w stanie bardzo rozdrobnionym, oznaczono z reguly do wyzszych jed-
nostek taksomicznych (Tabela 2).

W warunkach miejskich iloé¢ i jako$é pokarmu zwierzecego w diecie myszy
uleghta zmianie: zwigkszyla sie czestotliwoé¢ konsumowania tego typu pokarmu,
a jednocze$nie jego objetosé w zoladkach malala (Tabela 1 i 3). Myszy zjadaly
gléwnie bezkregowce, podczas gdy kregowce stanowily tylko 4% frekwencji (Ta-
bela 2). Wszystkie znalezione szezatki zwierzece zaklasyfikowano do 47 grup syste-
matwyeznych (réznej rangi). W wiekszosci zoladkow (69%) stwierdzono bezkregowce
nalezace do jednej tylko grupy (Tabela 4). Wéréd pokarmu zwierzecego przewa-






