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Abstract. The study was carried out in 2000-2002 around 6 rookeries. Rooks foraged in numbers from 1 to 132
birds (n=417); flocks of less than 10 individuals were dominant. The type of crop influenced the size of a foraging
flock. Most of the rooks were recorded within 0.5-1 km of the rookery, while the greatest distance of a foraging
ground from the rookery (X = 2833.3 m) depended on the size of that rookery. Spring corn, meadows and pas-
tureland were of the greatest significance in the rooks’ foraging area. Winter corn and root crops were avoided,

while wasteland areas were visited intermittently.
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INTRODUCTION

We have quite a good idea of the composition
of the Rook’s diet (Holyoak 1967, Luniak 1977,
Gromadzka 1980, Kalotas 1985) and of its forag-
ing habits during winter (Hubalek 1983, Waite
1984, Winiecki 2000). However, only a few papers
describe the Rook’s foraging preferences dur-
ing the breeding period (Feare 1974, Feare et al.
1974). It was the aim of this research to examine
this question and to assess the significance of the
various environmental components of a highly
fragmented agricultural landscape. In central and
eastern Poland rookeries are found in the vicinity
of human habitations surrounded primarily by
arable land. A census of the population of rooks
discussed in this paper was carried out in 1998, at
which time, its density over an area of 1400 km?
was 3.17 pairs/km? (Kasprzykowski 2001).

STUDY AREA AND METHODS

The study was carried out in the Siedlce region

the very considerable fragmentation of the land-
scape. Arable land makes up 59% of this region
(Agricultural Inventory 1997), meadows and
pastureland 19%, woodland 17%, and orchards
1%. The other 4% of the region is built up. The
data for this study were collected in April and
May of the years 2000-2002 in areas of 30-40 km?
around each of 6 rookeries. Detailed results of the
complete breeding cycle in these colonies will
be found in Kasprzykowski (2002). The Rooks
from each colony were monitored 6-8 times (a
total of 40 inspections) in order to locate foraging
birds. Each time, foraging and flying rooks were
observed through field glasses from 5-8 different
points — eminences commanding a view of an
extensive area around a single rookery. Movement
between the observation points was on foot, or by
car where longer distances were involved, an eye
being kept on the Rooks” behaviour at the same
time. Once a foraging flock was located, it was
approached to a distance from which the number
of individual birds, the type of crop the flock was
foraging on, and the distance (accurate to within
125 m) from the rookery could be determined.
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on the basis of birds carrying food back to the
nest. It was found that all the birds in a particular
foraging flock came from the same rookery, not
from several.

In order to assess the proportions of the vari-
ous crops in the study area, plots from 1.5 to 3 km
in radius were delineated. Taken together, these
plots accounted for 98% of the area used for forag-
ing by Rooks from one colony. After discounting
larger clumps of trees and densely built-up areas,
the remaining open farmland was divided into 250
m squares — from 70 to 305 squares in each plot
(n =971 squares). The area under crops was deter-
mined to an accuracy of 4 m? in 5% of randomly
sampled squares (from 4 to 15, n = 50), covering a
total of 3.12 km2. The percentages of the various
crops in the plots estimated in mid-June were as
follows: meadows and pastures — 31%, spring
corn — 33.9%, winter corn — 26.8%, root crops
— 6.7%, waste land — 1.3%, other uses — 0.3%. In
assessing the utilisation of these crops by Rooks,
the May observations were also taken into consid-
eration. This factor was expressed by means of the
Jacobs preference index, D (Jacobs 1974):

D= (r-p)/(r+p-2rp)

where r is the proportion of birds observed fora-
ging in particular crop types, and p is the propor-
tion of a given crop in the Rooks’ foraging area.
The index ranges from -1 (complete avoidance) to
+1 (exclusive use). Temporal changes were analy-
sed with respect to periods of ten days. In the pre-
sentation of results, medians were used as mean
values, and the median test and Spearman’s cor-
relation were applied using the Statistica for
Windows program.

RESULTS AND DISCUSSION

Flock size

In the vicinity of the rookeries flocks from 1
to 132 birds were found foraging on one type
of crop (Fig. 1). Although the numbers of forag-
ing rooks did not vary significantly during the
season, they were dependent on the crop type
(median test: x2 = 40.87, df = 6, p < 0.001). The
crops could be divided into two distinct groups
in which the mean foraging flock size differed
significantly (median test: x2 = 34.03, df =1, p <
0.001, Fig. 2). On meadows and pastures, spring
corn and arable fields, the mean flock size was
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Fig. 1. Size of foraging flocks (Median = 6, N = 417 flocks).

Fig. 2. Mean size of flocks foraging on particular crops —
median and quartiles (25%-75%). N — number of flocks obse-
rved, a — meadows and pastures (N = 147), b — spring corn
(N =157), ¢ — cultivated fields (N = 49), d — winter corn (N
=14), e — root crops (N = 8), f — set aside (N = 14), g — other
uses (N = 26).

crops it was < 4 birds (Me =3, n = 65). According to
Hoglund (1985), Rooks achieve a lower mean for-
aging success in small flocks (< 10 individuals). It
is also known that communal foraging improves
hunting success with regard to food items con-
cealed just beneath the surface, e.g. earthworms
(Chantrey 1982). An increase in flock size, besides
conferring anti-predator benefits, could also be a
way of reducing food kleptoparasitism on the part
of Jackdaws Corvus monedula (Hoglund 1985). In
the study area, however, Rooks were not often
seen foraging in mixed flocks with Jackdaws;
when this did occur, it was usually within half a
kilometre of the rookery and towards the end of
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Distance from rookery

As a source of food, the area within a radius of 1
km from the rookery was the most significant, and
it was here that more than half the foraging Rooks
were sighted (Fig. 3). The largest flocks were counted
between 0.5 and 1 km from the rookery; numbers and
frequency of occurrence fell distinctly with increas-
ing distance from the rookery. No significant differ-
ences were found with respect either to distance of
the foraging area from the rookery during the season
(ten-day periods) or to crop types. The farthest dis-
tances of foraging birds lay between 1250 and 3940
m from the rookery (x~ =2833.3, SD = 1024.6, n = 6).
These values were related to the number of nests in
the rookery (r, = 0.83, p < 0.05, n = 6). The size of the
foraging area depends on the resources available in
the environment: depending on the part of Europe in
question, breeding Rooks fly a maximum distance of
1.5-3 km to their foraging grounds (Cramp & Perrins
1994). The size of the rookery also affected the mean
distance of the foraging area from the rookery (medi-
an test: x2=51.63, df =5, p <0.001), but not the mean
size of a foraging flock.

Habitat preferences
Rooks usually foraged on meadows and pasture-
land and in spring corn (Table 1); these observations
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are confirmed by the values of Jacobs’ coefficient,
which determines preferences with regard to the
choice of foraging area (Fig.4). More than 70% of
the birds counted were seen foraging on permanent
grass or in spring corn. In early April around 20%
of birds were foraging on meadows and pastures;
this figure later rose to and then remained at 40-50%
(Table 1). At the same time, the highest mean number
of foraging birds (8) was also recorded in these habi-
tats (Fig. 2). Meadows and pastures are the richest in
animal food (Waite 1984). Luniak (1972), too, stressed
the importance of the size of such localities on the
occurrence of Rooks in the study area. During the
present study, Rooks were observed to congregate
on permanent grassland also during the fledging
period. Moreover, during haymaking in late May
— early June, large flocks, sometimes more than 100
birds, were attracted by the abundance and avail-
ability of prey items, principally insects. To a large
extent, the Rooks also fed on the seeds and seedlings
of spring wheat, oats and barley, or mixtures of these
cereals. Maize was a only very minor item in their
diet; in this part of Poland it is grown on less than 1%
of the arable land. This is in contrast to some other
parts of Europe, where rooks graze maize seedlings
in considerable quantities, the farmers sustaining
substantial losses as a result (Pinowski 1956, Kalotas
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Fig. 3. Percentage of foraging individuals (a) and flocks (b) in
relation to the distance from breeding colony.
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Fig. 4. Foraging preferences of the Rook expressed by Jacobs
Index (D).

Table 1. Numbers (n) and percentage (%) of Rooks foraging on particular crops. a—g see Fig. 2 for categories of crops.

D

a b c d e f g

Months - decades % n_ % n_ % n % n_ % n_ % n_ %

| 131 223 287 488 8 14 - - 115 196 9 15 38 65

April I 437 445 231 235 25 25 - - 271 276 8 08 10 10
Il 640 558 379 331 10 09 - - 56 49 9 08 52 45

| 344 500 207 432 - - - - 3 54 4 06 6 09

May I 537 511 471 449 - - 16 15 13 12 10 10 3 03
I 17 379 165 534 - - 14 45 4 13 9 29 - -

. Total 2206 463 1830 384 43 09 30 06 496 104 49 10 109 23
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1985). Spring corn was the favoured foraging area for
the rooks in the study area. Depending on the length
of the growing season, these areas provided a wide
diversity of food items. At the start of the breeding
season (early April) the birds foraged on arable
land on which crops such as spring corn were to be
grown, usually while the soil was being ploughed
and harrowed (Table 1). Later, they ate grains of corn
and grazed the high-energy shoots. In March and
April over 30% of a Rook’s food may be of vegetable
origin (Gromadzka 1980) and these birds may spend
over 60% of their foraging time on freshly-planted
cropland (Feare et al. 1974). Their preference for
oats and wheat rather than rye (Luniak 1977), which
in the study area is the main type of winter corn
planted, again underlines the importance of spring
corn for foraging Rooks. In May Rooks foraging in
spring corn take mainly animal food. At this time of
year this makes up around 70% of the total diet, the
highest proportion in the annual cycle (Gromadzka
1980). In Scotland Rooks forage very much more
frequently on oats (Feare 1974); there, wheat is a
marginal crop planted as a winter corn (Feare et al.
1974). Fields of winter corn — almost exclusively rye
— were here rarely visited for foraging, and then
only in April. This was also where the smallest for-
aging flocks of Rooks gathered (Fig. 2). Rooks almost
completely avoided these crops (Fig. 4), especially in
May, by which time the plants had in any case grown
too tall to allow foraging. Areas of waste land were
visited throughout the study period, though only to
a minimal extent. The utilisation of this particular
habitat was roughly the same as its proportion in the
environment (Fig. 4). Rooks foraged on root crops
only between the 10 May and the end of the month,
and the number of birds doing so was never more
than 5%; this type of crop was generally avoided
(Fig. 4). The birds also made use of other types of
foraging ground: orchards, small rubbish dumps,
roadsides, the areas around farm buildings, etc. As
on the waste land, only single birds or small flocks
were sighted there: such observations were far more
frequent than the actual numbers of birds counted
in such places. However, large rubbish dumps may
be attractive to flocks of foraging Rooks, especially if
they are situated at distances less than 10 km from
the rookery (Author’s own data).
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STRESZCZENIE

[Preferencje zerowiskowe gawrona w okresie lego-
wym w krajobrazie rolniczym wschodniej Polski]
Badania przeprowadzono w regionie Siedlce,
w Srodkowo-wschodniej Polsce. Cecha tego tere-
nu byla znaczna fragmentacja krajobrazu rolnicze-
g0, w ktorym najwiekszy udziat mialy pola upraw-
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2000-2002. Wokot 6 kolonii legowych wykonano od 6
do 8 kontroli (facznie 40), penetrujac obszar od 30 do
40 km? przy kazdej kolonii. Po zlokalizowaniu zeru-
jacych osobnikéw dokumentowano liczbe osobni-
kéw, rodzaj upraw oraz odlegtos¢ od kolonii legowe;.
Oszacowany udziat poszczegolnych upraw w areale
zerowiskowym wynosil: 1aki i pastwiska — 31.0%,
zboza jare — 33.9%, zboza ozime — 26.8%, okopo-
we — 6.7%, nieuzytki — 1.3% oraz pozostate upra-
wy — 0.3%. Okreslono to na podstawie 5% wyzna-
czonych losowo kwadratéw o boku 250 m, obejmuja-
cych tacznie 3.12 km?2. Preferencje zerowiskowe okre-
$lono na podstawie wskaznika Jakobsa.

Wokot badanych kolonii legowych na jednym
rodzaju uprawy stwierdzono zerowanie grup od
1 do 132 osobnikow (Fig. 1). Liczebnos¢ zerujace-
go stada nie zmieniata si¢ w czasie sezonu, a zwia-
zana byla z rodzajem upraw (Fig. 2). Wiekszos¢
gawronow odnotowana byla w odleglosci od 0.5
do 1 km od kolonii (Fig.3). Maksymalna odlegtos¢
zerowiska wynosita od 1 250 do 3 940 m ($rednio
2833.3 m) — zwiekszala sie w zaleznosci od wiel-
kosci kolonii. Wielkos¢ koloni zwigkszata ponad-

to srednig odleglo$¢ Zerowiska, lecz nie miala
wplywu na $rednia wielko$¢ Zerujacego stada.
Najczesciej gawrony zerowaly na zbozach jarych:
pszenicy, owsie i jeczmieniu albo na mieszance
tych zbdz. Biorac pod uwage preferencje (Fig. 4)
odnoszace si¢ przede wszystkim do 2 i 3 dekady
maja oraz zerowanie na kietkujacych nasionach,
ten rodzaj upraw miat najwieksze znaczenie w
areale zerowiskowym gawronéw we wschod-
niej Polsce. Wyraznie preferowane byly takze taki
i pastwiska, skupiajace ponad 40% zerujacych
osobnikow (Tab. 1). Na poczatku okresu wegeta-
cyjnego gawrony czesto wykorzystywaty na zero-
wiska pola orne. Zboza ozime (prawie wylacznie
zyto) byty omijanym miejscem Zzerowania (Fig. 4),
wykorzystywanym przez stada srednio ponizej 3
osobnikow. Gawrony unikaly takze pdl z roslina-
mi okopowymi, za$ nieuzytki odwiedzane byly
w ciagu catego okresu badan i nie odznaczaty sie
preferencjami. Jako miejsca zdobywania pokarmu
sporadycznie wykorzystywane byty takze m.in.
sady, niewielkie wysypiskach odpadéw, pobo-
czach drég i otoczenia zagrod.

T. Cofta
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