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1. Introduction

I studied diet composition and prey preferences of the Red-backed Shrike (Lanius
collurio) in an extensive agricultural landscape in the eastern part of Poland. The diet
composition of the Red-backed Shrike was described based on the analysis of animal re-
mains in pellets (n = 968 prey items), larders (n = 115), butchering points (n = 1180) and
nests (n=79). Remains from all methods combined showed that Insecta predominated in
the diet, comprising 98.9% of all prey items. Coleoptera prevailed decidedly (83.6%), fol-
lowed by Hymenoptera (8.0%), Orthoptera (3.8%), Heteroptera (1.5%) and Diptera
(1.1%). The proportions of the taxa in the diet of the Red-backed Shrike differed between
the methods of food analysis, mainly with respect to Hymenopterans and Orthopterans. I
found differences in the proportion of taxa between nests and butchering points, nests and
larders and between animal remains in pellets and larders. I studied preference by com-
paring the proportions of potential prey of the Red-backed Shrike with the proportion of
these prey items in their food. Red-backed Shrikes prefer beetles and Hymenopterans,
and avoid Dipterans and Arachnids. The level of this preference differed depending on
the methods of food analysis used.

changes in prey abundance or availability (Cramp
& Perrins 1993, Tryjanowski et al. 2003a). Other

The Red-backed Shrike (Lanius collurio) is a
threatened species, decreasing in numbers in Eu-
rope, especially to the west (Fornasari ef al. 1997,
BirdLife International 2004). Knowledge of the
diet and food preferences of this species is very im-
portant for its protection (Kuper et al. 2000,
Tryjanowski ef al. 2003a). The diet composition of
the Red-backed Shrike has been widely described
(summary in Cramp & Perrins 1993, Lefranc &
Worfolk 1997, Harris & Franklin 2000). Diet
composition is known to vary geographically, but
also locally due to seasonal or weather-dependent

important factors are the biotope structure of the
territory, and the agricultural management prac-
tice. Intensification of agricultural production, and
use of pesticides, change the species structure of
insect communities (Matson ez al. 1997, Krooss &
Schaefer 1998). Lastly, diet composition is known
to be affected by the method of analysis (Tryja-
nowski ez al. 2003b).

The aim of this study was to define the compo-
sition of the diet and the prey preferences of the
Red-backed Shrike as studied with four methods
of diet analysis. I emphasise the comparison of
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these methods of analysing food. I conducted ob-
servations in an extensive agricultural landscape
in eastern Poland, where division of farms and ara-
ble land into small fields has been preserved. The
use of fertilisers and pesticides in this area is sev-
eral times lower than in western Europe. Areas
farmed with such methods are rare in Europe and
differ distinctly even from the farmland of western
Poland. It was probably the differences in farming
intensity between these two parts of Poland that
caused increases in numbers of many bird species,
including the Red-backed Shrike, recorded in re-
cent years in eastern Poland (Dombrowski et al.
2000, Dombrowski & Gotawski 2002).

2. Material and methods
2.1. Study area

The studies were carried out in eastern Poland,
near Siedlce (52°12° N; 22°17” E) in 1999-2003.
The study area consisted of 855 ha of extensively
agricultural landscape. Arable fields predomi-
nated in this area (53.5%), mainly with crops of rye
and potatoes. The width of fields usually did not
exceed 30m, and they were separated by baulks up
to 1 mwide. The fields were crossed by a wide net-
work of ground roads. Overdried meadows and
pastures covered 21.1% of the area. Pastures were
divided into sections for grazing cattle and usually
fenced with barbed wire. Meadows were melio-
rated, and bushes, mainly willows Salix sp., grew
in some places along ditches. The proportion of
set-asides was 2.2%. Besides these open habitats,
there were also woodlands and apple tree or-
chards. The structure of the land use did not
change during the period of study. Red-backed
Shrikes occupied open habitats at the edges of
woodlands and orchards. More details on the stud-
ied population, including aspects of breeding eco-
logy and densities, were published elsewhere
(Gotawski, in press).

2.2. Diet analysis
The diet composition of the Red-backed Shrike

was defined based on the analysis of remains or
whole animals found in pellets (n = 968 prey
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items), larders (places where the prey was stored,
usually stabbed on thorns or barbed wire, n=115),
butchering points (places of processing prey, cut-
ting wings and heads off, n=1180) and in nests (n
=79) examined after they had been left by nest-
lings. I used only the material from pairs of Red-
backed Shrikes for which data on their food was
obtained from all four methods (10 pairs). During
the five years, these pairs bred in 10 different
places in the study area. Prey items were classified
by an entomologist to the lowest possible taxon,
and in this paper, like in many others (Hernandez
et al. 1993, Hernandez 1995, Tryjanowski et al.
2003a) I classified these animals into orders. The
number of invertebrates was determined based on
the remains characteristic of a given taxon, i.e.
heads, legs, parts or whole coverts. The number of
vertebrates was determined according to the num-
ber of identified skulls, jaws, and if they were not
found in a sample, long bones, humerus and fe-
mur, were considered.

All four methods of food analysis are non-in-
vasive. These methods of food analysis did not
cause any losses in broods, although this species is
very susceptible to the presence of an observer and
often abandons broods. Frequent visits of an ob-
server to a nest can also increase predation pres-
sure (Tryjanowski & Kuzniak 1999).

2.3. Available food

The Red-backed Shrike feeds mainly on in-
vertebtrates and thus I used trapping methods suit-
able for this group of animals.  used two trapping
methods. I caught invertebrates moving on the
ground with pitfall traps, while those occurring in
the upper zone of the vegetation I caught with an
entomological catcher. I applied the standard rou-
tines while trapping insects with these two types of
traps (Obrtel 1971, Johnson 1996). In each study
site, [ used 10 pitfall traps. The size of the trap en-
trance was 50 cm’, so that in one site the trapping
surface was 500 cm’ in total. The size of the ento-
mological catcher was 1017 cm’, and in one site 50
catches were performed. I conducted trapping in
2003 in four types of open habitats, the main forag-
ing places of Red-backed Shrikes: meadows, pas-
tures, fallows and arable lands (crops of cereals
and potatoes). In each of these habitats, within the



110 ORNIS FENNICA Vol. 83, 2006
w 100%
£
©
E 80%
o
| -
HC_) 60%
>
40% -
8
CIC.) Fig. 1. The percentage of the
QO 20% taxa in the food of the Red-
!G_.) backed Shrike as analysed
o with four different methods.
0% ‘ Taxa are from top to bottom:
Pellets Butchering Larders Nests other (white), Orthoptera
points (light grey), Hymenoptera
. (dark grey), Coleoptera
Collection method (black).

studied area, I established four catching sites 250—
1,500 m apart, where I trapped invertebrates five
times during the breeding season of the Red-
backed Shrike between 27 May and 15 July. These
trapping sites included habitats occurring in terri-
tories of Red-backed Shrikes, but not all of them
were part of certain territories. Location of some of
the trapping sites outside Red-backed Shrike terri-
tories resulted from brood losses at the early stage
of breeding and abandoning nesting places by
birds. This took place after the first period of
catching and in such cases I did not change the
catching location. Both methods of trapping of in-
vertebrates were used on the same day. I classified
trapped invertebrates into orders (except for My-
riapoda). I omitted animals smaller than 4 mm, as
in the food of the Red-backed Shrike animals lon-
ger than 4 mm have been almost exclusively found
(Hernandez 1993, Lefranc & Worfolk 1997).
Among the animals I distinguished a separate cate-
gory “larvae”, i.e. larval stages of all invertebrates
jointly, not dividing them into orders.

2.4. Prey preferences

To determine which taxa of animals were pre-
ferred by the Red-backed Shrike, I used the selec-
tivity index D (Jacobs 1974). This method consists
of comparing the proportion of taxa consumed by
a bird with the proportion of taxa available in its
territory, and is described by the formula D = (r—

p)/(r+p—2*p). Here, r denotes the fraction of a
given taxon of invertebrates of the total number of
invertebrates identified from some method of food
analysis, and p the fraction of a taxon of inverte-
brates in the potential food. D varies from—1 (neg-
ative selection) to 0 (catching proportional to
abundance) to +1 (positive selection).

The number of invertebrates potentially occur-
ring in a territory of the Red-backed Shrike were
based on proportions of the four types of open hab-
itats in the birds’ territories. I calculated propor-
tions of these habitats with a planimeter according
to the map of a territory drawn in the field. As a ter-
ritory of the Red-backed Shrike, I assumed a circle
of 70 m radius with the centre at the location of the
birds’ nests. The obtained area of 1.54 ha is in ac-
cordance with an average territory size in this spe-
cies, as described in the literature (Cramp &
Perrins 1993, Lefranc & Worfolk 1997).

Knowing the abundance of subsequent inver-
tebrate taxa in certain habitats I calculated the the-
oretical number composition of taxa in each terri-
tory. Next, I compared it with the composition of
taxa in these territories known from the analysis of
food of the Red-backed Shrike. I considered only
the taxa of invertebrates present in the material
from catches and from the food analysis. I ex-
cluded those taxa which were represented in
catches by single specimens, i.e. Myriapoda and
Deramaptera.

I compared the food composition of the Red-
backed Shrike studied with the four methods using
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G tests (Sokal & Rohlf2001). I considered results
statistically significant with a probability limit of
0.05.

3. Results
3.1. Diet composition

In the diet of the Red-backed Shrike, according to
the data from all four methods combined, insects
predominated, comprising 98.9% of the number of
all prey. Coleoptera prevailed (83.6%), followed
by Hymenoptera (8.0%), Orthoptera (3.8%), He-
teroptera (1.5%) and Diptera (1.1% of the number
of prey). The proportion of Lepidoptera, Der-
maptera or Odonata was below 1% of the total
number of prey. Among vertebrates I found Mam-
malia, Aves and Amphibia which comprised 0.6%
of the prey. In the food of the Red-backed Shrike I
noted also Myriapoda, Araneae, Oligochaeta,
Gastropoda, which jointly amounted to 0.5% of all
prey items.

The proportions of taxa in the diet of the Red-
backed Shrike differed between the methods of
collecting food (Fig. 1). The greatest differences
occurred in the proportions of taxa in animal re-
mains between nests and butchering points (G-
test, G, = 24.4, P = 0.018) and between nests and
larders (G,, = 20.8, P = 0.050). The proportions of
taxa in the food obtained from the analysis of re-
mains in nests and in pellets did not differ signifi-
cantly (G,, = 20.6, P > 0.050). I further observed
differences in food composition between animal
remains from pellets and larders (G, = 31.0, P =
0.002), but no such differences with butchering
points (G, = 11.0, P > 0.050). No differences in
the proportions of taxa between larders and butch-
ering points were found (G, = 1.7, P > 0.050).

With respect to the more numerous taxa, dis-
tinct differences in their proportions among prey
caught at the different sites occurred for Hyme-
nopterans, Orthopterans, Dipterans and verte-
brates.

3.2 Prey availability and preferences

In an average territory of the Red-backed Shrike,
the dominant number of potential prey caught with

pitfall traps were Arachnids and beetles that jointly
comprised over 85% of all invertebrates. The re-
maining taxa did not exceed 10% (Table 1). In
trapping with the catcher, the proportions of the
dominant taxa were more balanced (Table 2). I
compared numbers of invertebrate taxa within the
same habitat and catching date, but these differed
only in 3 out of 20 cases (chi-square test). Hence,
catches of invertebrates did not have a decisive in-
fluence on calculations of food preferences.

The proportion of the different taxa available
(i.e. caught with pitfall traps and the entomological
catcher) differed significantly from the proportion
of the same taxa in the diet of the Red-backed
Shrike, based on all four collecting sites combined
(G-test, in all cases P < 0.001).

In an average territory of the Red-backed
Shrike (n = 10) the proportion of meadows was
37.8% (SD=39.83), pastures 12.5% (SD=27.62),
fallow land 2.5% (SD = 5.57) and arable fields
47.2% (SD=44.22). When comparing the propor-
tions of taxa caught in territories using pitfall traps
with their proportion in the birds’ prey, beetles and
Hymenopterans were most preferred. Arachnids
and Dipterans were avoided. However, only bee-
tles were preferred and Dipterans were omitted in
all the methods of food analysis of the Red-backed
Shrike (Table 3). With respect to the remaining
taxa, some differences in food preferences oc-
curred, depending on the methods of food analysis
used (Table 3). The percentage of taxa trapped
with the catcher in territories compared with their
percentage in the diet indicated the Shrikes prefer-
ence for beetles and Hymenopterans, and avoid-
ance of Arachnids, Orthopterans, Heteropterans,
Lepidopterans and Dipterans. In all the methods of
food analysis beetles and Hymenopterans were
preferred, while Orthopterans, Heteropterans,
Dipterans and Arachnids were avoided (Table 3).

4. Discussion
4.1. Diet composition

Researchers have collected an impressive amount
of information about the diet of the Red-backed
Shrike. Results show that the diet of this species
can differ significantly depending on the methods
used in studies on the composition of its prey
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Table 1. The mean number and SD of groups of invertebrates in four types of habitats caught with pitfall traps in

eastern/Poland.

Taxa Pitfalltraps

Meadows Pastures Fallow(land Arablefields
Coleoptera 41.1£131.32 15.112113.72 17.2(215.41 20.11210.51
Orthoptera 3.71£(3.66 3.0%2.13 5.9x4.20 2.4[%(1.69
Lepidoptera 0.8/£/0.83 0.8/2/0.72 0.6/£0.89 0.6/£/0.89
Heteroptera 0.4120.49 0.3210.47 0.4/210.49 1.6/£1.43
Hymenoptera 2.3/212.00 1.622.16 3.81x2.42 3.3x13.14
Diptera 2.1211.90 2.5%M1.93 3.8/%13.29 2.121.80
Other Insecta 2.1212.97 2.2/%12.25 1.61£1.90 2.2/x11.95
Araneae 42.3(%134.85 50.8(x44.94 16.11213.78 11.12(7.65
Other Invert. 0.5(x1.00 0.3/2/0.55 0.4/20.75 0.1(20.31
Total 95.12152.89 76.4x55.24 49.5(2(15.69 43.2(212.68

Table 2. The mean number and SD of groups of invertebrates in four types of habitats caught with the entomo-
logicalicatcheriinieastern/Poland.

Taxa Entomological(catcher

Meadows Pastures Fallow(land Arableffields
Coleoptera 4.2/2(3.83 2.7%M1.22 5.0x4.12 4.6/23.55
Orthoptera 6.0x(4.27 6.4%(7.12 9.1%(3.97 3.1x2.1
Lepidoptera 0.4£(0.50 0.41%£(0.60 0.91£(1.35 0.31£(0.47
Heteroptera 6.81214.23 5.3x12.77 7.6/213.89 7.61x4.48
Hymenoptera 0.4/20.59 0.21210.44 0.3/x10.57 0.2/x10.44
Diptera 1.721.76 2.31£(2.30 1.1x1.15 0.7(£(0.57
Other Insecta 2.2(2(1.98 2.4%2.37 2.212/2.80 2.1213.31
Araneae 2.1%2.31 1.8/2(1.88 3.2213.29 2.4[%2.52
Other Invert. 0.0(£(0.00 0.1£(0.22 0.11£0.31 0.0(£(0.00
Total 23.8£(9.81 21.728.44 29.5(%(7.62 21.1(219.30

Table 3. The proportion of invertebrate groups in an average shrike territory (PT — pitfall traps, C — entomologi-
cal catcher) and Jacobs index of food preferences. Explanations: P — pellets, B — butchering points, L —larders,
N=+preylremains’ininests, T —[total.

Taxa Pitfallitraps Entomologicallcatcher
PT P B L N T C P B L N T

Coleoptera 0.420 +0.70 +0.82 +0.66 +0.81 +0.76 0.209 +0.88 +0.93 +0.86 +0.92 +0.91
Orthoptera 0.047 -0.60 +0.04 +0.57 -0.55 -0.10 0.236 -0.92 -0.70 -0.27 -0.91 -0.77
Lepidoptera 0.010 -0.54 +0.00 +0.29 -1.00 -0.18 0.018 -0.72 -0.29 +0.00 —-1.00 -0.44
Heteroptera 0.014 +0.32 -0.56 -0.22 +0.36 +0.03 0.347 -0.90 -0.98 -0.97 -0.89 -0.94
Hymenoptera 0.042 +0.56 +0.01 -0.41 +0.27 +0.34 0.009 +0.89 +0.66 +0.34 +0.79 +0.81
Diptera 0.034 -0.27 -0.80 -0.59 -0.43 -0.52 0.061 -0.54 -0.89 -0.77 -0.66 -0.72
Araneae 0.431 -1.00 -0.99 -0.95 -1.00 -0.99 0.110 - -0.95 -0.74 -1.00 -0.97
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(Tryjanowski et al. 2003b). Among the methods
of food analysis that I applied in this study, analy-
ses of food remains found in butchering points
have been the rarest in the literature. In the only
study that used this method, most of the prey re-
corded were beetles, while the percentage of other
taxa did not exceed 1% (Randik 1970). Descrip-
tions of the diet composition based on remains of
animals found in nests have been deficient as well.
In these results, beetles and Hymenopterans pre-
dominated (Randik 1970, Olsson 1995), but
Mansfeld (1958) stated also a remarkable (11%)
proportion of rodents.

Numerous studies describe the composition of
food collected in larders. In these results a distinct
domination of beetles and Hymenopterans has
been described (Mielewczyk 1967, Randik 1970,
Lefranc 1979). Nevertheless, in Spain the domina-
tion of Orthopterans was found (Hernandez 1995).
Using this method, also a relatively high participa-
tion of vertebrates was found (Lefranc 1979,
Olsson 1995), which reached in extreme cases
35% of the number of all prey items (Mielewczyk
1967, Knysh 2001).

The most abundant published reports on the
diet of the Red-backed Shrike come from analysis
of pellets. In many locations within the breeding
range of this shrike, beetles and Hymenopterans
were the most common prey item (Mann 1983,
Hernandez 1993, Wagner 1993, Olsson 1995,
Kuper et al. 2000, Tryjanowski et al. 2003b,
Karlsson 2004). Besides these two orders, other
dominant taxa (>5% of prey) were Heteropterans
(Hernandez 1993, Tryjanowski et al. 2003b),
Orthopterans (Hernandez et al. 1993, Wagner
1993, Karlsson 2004), and even Dermapterans
(Olsson 1995).

All the presented methods of analysis of the
Red-backed Shrike diet showed the domination of
two orders of insects, Coleoptera and Hymenopte-
ra, in the diet. In my studies, conducted in an ex-
tensive agricultural landscape, the domination of
these two taxa was clear as well. In comparison
with the literature data (e.g. Randik 1970), in the
present study I stated super-domination of Coleop-
tera. It is also a little surprising that I found a rela-
tively high percentage of vertebrates in nests, in
comparison with other methods of food analysis. I
also observed the several-percent proportion of
Orthopterans at butchering points and a low pro-
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portion of Hymenopterans in larders (vs. Randik
1970).

4.2. Prey preferences

The prey preferences of the Red-backed Shrike
have rarely been studied. In western Poland, ac-
cording to the data collected with different meth-
ods, Tryjanowski et al. (2003a) described prefer-
ences for beetles, Hymenopterans and Ortho-
pterans, while Heteropterans were avoided. In
Spain, based on the analysis of animal remains in
pellets it appeared that beetles and Hymenopterans
were preferred as well, but Orthopterans, Hetero-
pterans and Arachnids were avoided (Hernandez
etal. 1993). It has been emphasised that it is easier
to obtain a correlation between the available food
and the food used by birds in the situation where
prey is limited (Hornman ez al. 1998, Kuper et al.
2000). Limitations of each method play some role
as well. In studies of the food based on remains of
animals in pellets, the percentage of some taxa
may be overestimated, as they are better preserved
in pellets — this concerns animals with strongly
chitinised bodies. Clearly, beetles can be included
in this category (Tryjanowski et al. 2003b).

I found in a Polish population of Red-backed
Shrikes that they prefer beetles and Hyme-
nopterans. Thus, the obtained results are generally
consistent with those obtained by other authors
(Hernandez et al. 1993, Tryjanowski et al. 2003a).
There are a number of possibilities to explain the
Red-backed Shrike’s preferences for these taxa.
Firstly, all of these taxa consist of animals with a
relatively large body size. Larger prey have high
protein content, thus catching one big animal
probably allows the parents to earn some energy in
comparison with hunting a few smaller prey items
(Lepley et al. 2004). Second, bigger animals are
more visible and move slower and thus they are
easier to catch (Brodmann & Reyer 1999). Lastly,
the method of catching the potential prey may not
reflect its availability for birds (Poulin & Lefebvre
1997). Studying the potential food of the Water
Pipit (Anthus spinoletta) with as many as five
methods, Brodmann and Reyer (1999) concluded
that with only two methods they caught the taxa
provided to nestlings. To represent the food avail-
able to the Red-backed Shrike completely, insects
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should be caught also in flight, but this was techni-
cally extremely difficult. Red-backed Shrikes can
catch insects in flight to a large extent (Moskat
2001, Karlsson 2004).

In eastern Poland, Red-backed Shrikes prefer
mainly the same taxa when their diet was com-
pared both with the numbers of invertebrates
caught with the pitfall traps and the entomological
catcher. However, the proportions of taxa differed
decidedly between these two trapping methods.
Hence, if the obtained results were not biased by
the limitations of the methods of studying the
birds’ diet composition, it seems that these two or-
ders of insects (Coleoptera and Hymenoptera)
were indeed taken by Red-backed Shrikes more
frequently than would result from their propor-
tional abundance in insect communities in the
studied area. It is somewhat surprising that shrikes
avoid Orthopterans, which are large in body size.
However, Orthopterans occur relatively late in the
breeding season of the Red-backed Shrike (from
the end of May) and may therefore be absent in a
part of the collected material (Karlsson 2004).
Tryjanowski et al. (2003a) stated that the prefer-
ence or avoidance of Orthopterans in food might
be due to local conditions. Shrikes can use their
larders not only for food storage and dividing food
into portions, but larders also play an important
role in the shrikes’ communication and mating sy-
stem (Antczak et al. 2005). Furthermore, the po-
tential prey caught with different methods is not al-
ways the same available to birds. The problem of
availability and abundance of prey has been stud-
ied also in shrikes. Differences in the diet of chicks
of the Red-backed Shrike between spring and
summer were probably caused by prey availability
in these two periods (Herndndez 1993). Availabil-
ity of potential prey plays a very important role in
selection of a territory (Tryjanowski et al. 1999).
Shrikes typically prey on terrestrial animals, and
therefore prefer sites with low vegetation.
Changes in vegetation height (e.g. mowing) cause
changes in food composition and the hunting tech-
nique (Yosef & Grubb 1993).

I trapped the potential prey of the Red-backed
Shrike during one year only, while its diet compo-
sition was studied during five years, and this might
affect the obtained results. Undoubtedly, the oc-
currence of different invertebrate taxa during the
season changes from year to year. An important
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factor decisive for the timing of their occurrence is
weather conditions (e.g. for Orthopterans). The
mean daily temperature and precipitation did not
differ statistically between all the seasons (respec-
tively: ANOVA; F4’4O = 0.64, P = 0.99 and
Kruskal-Wallis Test: H, = 0.47, P = 0.98, calcu-
lated based on the decade means). Besides the in-
fluence of weather conditions, the numbers of in-
vertebrates in the breeding period of the Red-
backed Shrike can also be affected by, for exam-
ple, weather conditions in winter (which would af-
fect survival of eggs and larval stages). Location of
some places of catching invertebrates outside ter-
ritories of the Red-backed Shrike could also influ-
ence the results. However, in most cases on the
same catching date various habitats did not differ
statistically significantly, which minimised any
potential bias in the results. Habitats differed in
numbers of caught invertebrates only in three
cases. These discrepancies resulted probably from
a different time of beginning of mowing of mead-
ows, as they considered only the first and second
dates of catching. They could also be caused by
differences in the beginning of cattle grazing,
which influenced the height of vegetation in pas-
tures as well. Outside these habitats differences in
numbers of caught animals occurred on fallow
land in trapping with the entomological catcher.
This was probably caused by differences in the
vegetation height during the last catching of inver-
tebrates.

Based on the obtained results, it can be stated
that investigations on the diet composition based
on the animal remains in pellets and the remains
found in nests give similar results. Most probably
itis so because remains of prey from chafed pellets
of nestlings stay in nests. The diet of nestlings of
the Red-backed Shrike changes with their age. In
their first days of life a remarkable proportion of
the chicks diet are Araneae and Lepidoptera
(Hernandez 1993), and these taxa are very poorly
preserved in pellets. Thus, the diet composition of
nestlings should be studied with other methods,
e.g. collars (an invasive method, Tryjanowski et
al. 2003Db), observations from a hide (Hornman et
al. 1998) or use of cameras (Favini et al. 1998).
The analysis of the diet of the Red-backed Shrike
based on prey remains from butchering points and
larders give different results than the two other
methods. Moreover, the food compositions based
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on analyses of prey found in butchering points and
larders are similar. The latter two methods are suit-
able to state mainly the presence of a large prey,
such as beetles and Orthopterans, in the food of the
Red-backed Shrike.
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Ravintoanalyysimenetelmien vertailua:
tapaus pikkulepinkiinen

Tutkin ravinnon koostumusta ja saalismieltymyk-
sid pikkulepinkiiselld maatalousmaisemassa Ita-
Puolassa. Ravinnon koostumus mééritettiin laske-
malla saaliseldinten jddnteet oksennuspalloista
(968 saaliseldintd), ravintovarastoista (115), teu-
rastuspaikoista (1180) ja pesisti (79). 98.9 % kai-
kista saaliseldinmista oli hyonteisid. Kovakuoriai-
sia saaliista oli 83.6 %, pistidisid 8.0 %, suorasiipi-
sid 3.8 %, luteita 1.5 % ja kaksisiipisid 1.1 %. Saa-
liseldinten osuudet kokonaissaalismaérdstd vaih-
telivat analysointimenetelmésté riippuen ldahinna
pistidisten ja suorasiipisten vélilld. Loysin eroja
saalislajiston esiintymisessd pesien ja teurastus-
paikkojen, pesien ja ruokavarastojen sekéd oksen-
nuspallojen ja ruokavarastojen vililld. Vertasin
pikkulepinkdisen potentiaalisten saaliseldinten
madrdd niiden osuuteen kokonaissaaliista. Pikku-
lepinkaiset suosivat kovakuoriaisia seké pistidisi
ja vélttelevét kaksisiipisid ja hamahékkeja.
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