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DO DENSE AND FAST GROWING CROPS
PROVIDE FORAGING HABITATS FOR INSECTIVOROUS BIRDS?

ABSTRACT: The foraging behavior of Reed
Warbler (Acrocephalus scirpaceus), Sedge Warbler
(A. schoenobaenus) and Marsh Warbler (A. palus-
tris) was surveyed on three crop types (spring ce-
reals, winter cereals and oil seed rape) in western
Poland. The foraging intensity was greatest in oil
seed rape, while the lowest was in spring cere-
als. For Sedge Warbler, oil seed rape fields were
visited mainly in May, while cereal fields were
visited in June and July. The number of foraging
visits decreased with increasing distance from
a breeding marsh patch. There was no difference
in distance traveled to different crop types. There
was a significant negative correlation between
marsh patch area and foraging intensity for all
species combined. This study shows that oil seed
rape may be useful as a foraging habitats for some
farmland birds during the breeding season.
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Many farmland birds whose diet is based
on invertebrates forage on crops (Davies
1967, O'Connor and Shrubb 1986,
Schifferli 2001). Utilization of these habi-
tats is especially important when provision-
ing nestlings (Tryjanowski et al. 1999,
Schifferli 2001). Preferences of foraging
birds vary across crop types even if they are

very similar (Delgado and Moriera 2002).
In general, it has been shown that crops with a
sparse and shorter structure (e.g. spring cere-
als) are more likely to be used (Odderskar
et al. 1997, Morris et al. 2001, Schifferli
2001, Perkins et al. 2002). However, all spe-
cies studied to date mainly search for food on
the ground, often while walking on the soil
surface. Studies on species representing other
foraging strategies are lacking and therefore
our concept of utility of particular crop types
for farmland birds is incomplete.

In this paper I investigate the relative im-
portance of three crops: spring cereals (bar-
ley, wheat), winter cereals (rye, wheat) and
oil seed rape as foraging area for Reed War-
bler (Acrocephalus scirpaceus), Sedge War-
bler (A. schoenobaenus) and Marsh Warbler
(A. palustris) during the breeding season. All
species commonly inhabit farmland areas
which contain small marsh patches and
drainage ditches (Flade 1994, Surmacki
1998). The diet of their nestlings consist of
small invertebrates living on above-ground
vegetation (Cramp 1998) and the majority
of food is searched for outside the breeding
habitat (Catchpole 1972, Dowsett-Le-
maire 1980). The effects of time of the sea-
son, breeding patch area and distance from
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the field boundary on foraging intensity were
also tested and are discussed.

Surveys took place in 1999 and 2000 in
intensively cultivated farmland in Western
Poland near Poznan (52°27’N, 16°57’E).
Studied birds bred on 8 marsh patches bet-
ween 0.14 and 9.84 ha in size surrounded
by arable fields. Dominant marsh vegetation
were reeds bordered with the a of hay mead-
ows or herbaceous vegetation.

Each year, foraging birds were observed
on 15 study plots (n = 30 over two years),
located on fields adjacent to marsh patches.
Plots were located on the following crop
types: oil seed rape (n = 11), winter cereals
(n = 12) and spring cereals (n = 7). Between
May and July, on each plot half-hour observa-
tions were performed in 10-14 day intervals.
Harvest time varied according to location
and crop types, so some plots received less
observations. During observation sessions
“foraging flights” over a fixed part of the
marsh/field border were counted. If possible,
the distance of foraging bird from the marsh
edge was classified to one of following ranges:
0-10 m, > 10-20 m, > 20-100 metres. Be-
cause plots varied with respect to the size and
the number of breeding pairs, for each session
a foraging intensity index (FI) was calculated.
This was calculated as the mean number of
flights per breeding individual standardized
to 1000 m length of marsh/field boundary. Stu-
died species are very similar in size, plumage
and foraging behaviour, so some individuals
were recognized only as Acrocephalus species.
For this reason part of the analysis was done
on pooled data from the three species. There
was no significant difference in the intensity
of foraging between 1999 and 2000 (Mann-
Whitney U test, z = -0.23, P> 0.05) so data
from two years were analyzed together.

Data on foraging intensity index were
analyzed using a Kruskal-Wallis test. The
Kellus test (Zar 1999) was used to identify
significantly different groups. Frequencies of
foraging flights were tested with a Chi square
test. To find the relationship between intensi-
ty of foraging and patch area rank Spearman
correlation was used. Statistical calculations
were performed according to the rules given
by Sokal and Rohlf (1995). For more de-
tails of the study area and method used see
Surmacki (2001).

In total 285 foraging flights were seen.
On 180 occasions (70%) birds were identi-
fied to species. The three species differed sig-
nificantly in their timing of overall foraging
(Chi square test, x> = 40.54, df = 10, P <0.01,
Fig. 1). In Reed and Sedge Warbler the high-
est number of foraging flights occurred in
the second half of June, while in Marsh War-
bler - in the first half of July (Fig. 1). In Sedge
Warbler the timing of foraging on cereals and
oil seed rape varied markedly (Chi square
test, x> = 24.25, df = 5, P <0.01, Fig. 1). Most
of the foraging flights on oil seed rape were
done at the beginning of the breeding season
while the peak of cereal usage occurred in
June (Fig. 1). In Reed and Marsh Warbler no
differences between crop usage in relation to
time were found (Chi square test, Xz = 7.48,
df = 4, P> 0.05 and x* = 8.90, df = 5, P> 0.05
respectively, Fig. 1).

The mean values of foraging intensity
index (+ SD) were 0.04 + 0.12 (n = 154 ob-
servation sessions), 0.10 + 0.28 (n = 164)
and 0.09 + 0.23 (n = 140) for Marsh, Sedge
and Reed Warblers respectively. There were
no significant differences between species in
their foraging intensity (Kruskal-Wallis, test,
H =3.93,df =2, P = 0.14). The mean values
of foraging intensity index (+ SD) obtained
for all species on spring cereals (0.79 + 2.81,
n = 42 observation sessions), winter cereals
(2.20 £ 4.35, n = 70) and oil seed rape (3.17
+ 5.68, n = 64) differed significantly (Krus-
kal-Wallis test, H = 11.48, df = 2, P <0.01).
Pair comparison revealed significant dif-
ference for oil seed rape and spring cereals
(post-hoc Kellus test, P < 0.01). Differences
between spring and winter cereals were close
to significance level (post-hoc Kellus test, P =
0.08) while differences between oil seed rape
and winter cereals were not significant (post-
hoc Kellus test, P> 0.05).

In total, 197 foraging flights were clas-
sified to one of three distance band. Among
them, bird species was identified in 133 cases
as well. The frequency of foraging visits to
three distance bands from marsh edge did
not change significantly across species (Chi
square test, x> = 10.91, df = 4, P> 0.05) and
crop types (Chi square test, Xz =759, df =
4, P> 0.05). All species preferred to forage
within 10 metres from the marsh edge where
most observations were made (n =99). In the



Acrocephalus warblers foraging on crops 131

Sedge Warbler

80

Bl allcrops =48
707 | B2 oil seed rape —

L] cerals combined

60

50

40

30

20

10 <

, [ - H Bl =

Foraging flights (%)

Reed Warbler
45
=7
40 - n=re
35 ]
< 30
[2)
= 25
2
o=
> 20
=
g 15
(o]
w10
5 I
0
Marsh Warbler
50
n=56
40 -
S -
[2]
£ 30
2
o=
()]
£ 2
()]
o
o
- I I g
il = | []
1 2 3 4 5 6

No. of consecutive survey

Fig. 1. Seasonal variations in the frequency of foraging of Sedge Warbler (Acrocephalus schoenobaenus),
Reed Warbler (A. scirpaceus) and Marsh Warbler (A. palustris) on all crops combined. Number of sur-
veys refers to following periods: 1) 1-15 May, 2) 16-31 May, 3) 1-15 June, 4) 16-30 June, 5) 1-15 July,
6) 16-31 July.
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next two farther ranges 52 and 46 of forag-
ing flights were observed, respectively. These
observed values were not proportional to
expected values (i.e. 20, 20 and 157 foraging
flights respectively) calculated on the basis
of distance ranges widths (Chi square test,
x> =127.36,df = 2, P <0.01).

There was a negative relationship be-
tween patch area and intensity of foraging
(r,=-0.37, P<0.01, n = 176).

Use of crops by Acrocephalus species
showed a significant gradient from spring
cereals to oil seed rape. This relation may be
explained both by food abundance and its
availability.

Surveys on epigenic insects in farmland
in western Poland indicated that mean bio-
mass of animals inhabiting crops was highest
on oil seed rape, and lowest on spring cere-
als, while values recorded on winter crops
were intermediate (Karg and Ryszkowski
1996). On the other hand it has been demon-
strated that food availability, connected with
the structure of crops, may be more impor-
tant than abundance of prey items (Fuller
et al. 1991, Odderskeer et al. 1997, Mor-
ris et al. 2001, Schifferli 2001). Acrocepha-
lus species catch their prey while moving
on stems of reeds or herbaceous vegetation.
Each species explores a slightly different
vegetation zone to which it is morphologi-
cally adapted (Leisler 1975, Leisler et al.
1989). Considering varied structure, oil seed
rape meets the requirements of all studied
species. Cereals provide only vertical stalks
which, through most of the season, are not
stiff enough to support the weight of birds.
The sequence of crop use observed in Sedge
Warbler also seems to be adjusted to their
development. Oil seed rape grows faster than
cereals and it is also harvested earlier. On the
other hand, overall timing of foraging of spe-
cies correlates with timing of their breeding.
Sedge Warbler arrives to breeding areas ear-
liest, than is followed by late breeders: Reed
Warbler and Marsh Warbler.

The foraging intensity was negatively cor-
related with the area of the breeding patch.
Decisions on searching fields for food may
be related with its availability within habi-
tat island area, as suggested by Loman and
von Schantz (1991). In isolated habitats,
the mean density of breeding pairs increases

with decreasing “island” area. This means
that, on a small island, a breeding pair has,
on average, less resources compared to a pair
on a big island. So, in small habitat patches
there is a stronger pressure to search for food
in the surroundings.

The number of foraging visits decreased
with increasing distance from the marsh
edge. Similar results have been recorded
for other farmland passerines (Davis 1967,
O’Connor and Shrub 1986, Boutin et
al. 1999). Foraging near the marsh edge may
reduce the energetic costs in food search-
ing and reduce predation risk. In addition,
crops near the marsh may be especially
rich in invertebrates due to an edge ef-
fect (Karg and Kundzewicz 1992, Rysz-
kowski et al. 2002).

This study shows that for typical “glean-
er” bird species, dense and tall crops like
oil seed rape may be an attractive foraging
habitat. Preferences of studied Acrocephalus
warblers differ distinctly from ground-for-
aging species like Skylark or Yellowhammer,
mainly due to different foraging strategy and
microhabitats explored. Crops may be used
throughout the season due to species-spe-
cific breeding phenology and crop-specitic
development. The close presence of oil seed
rape fields may be advantageous for Acro-
cephalus species breeding in wet marginal
habitats in farmland. This may be taken to
account in management of cultivated fields.
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