
The inclination of some birds to breed near other
species with an aggressive nest defence has long been
assumed to be aimed at achieving improved nest 
protection (‘predator protection hypothesis’, Koskimies
1957). This hypothesis has been supported by several
recent studies showing increased reproductive success
of pairs breeding in proximity to predators despite the
predators themselves sometimes accounting for some
loss of offspring (Norrdahl et al. 1995, Blanco & Tella
1997, Richardson & Bolen 1999, Quinn et al. 2003).
Woodpigeons Columba palumbus sometimes appear 
to select breeding sites near raptor nests, seeking 
protection. 

In open farmland in The Netherlands and in Italy,
they have been found to breed adjacent to Hobby Falco
subbuteo nests (Biljsma 1984, Bogliani et al. 1999). In
the Dutch study, on average 5.4 Woodpigeon pairs bred
per Hobby nest. The breeding of the Woodpigeon pairs
was synchronized with the breeding cycle of the
Hobbies, resulting in almost double the breeding 
success of pairs not associated with Hobbies (Biljsma
1984). Evidently, the benefit of nesting near the
Hobbies is an improved protection against nest preda-
tors. This is also illustrated in the Italian study
(Bogliani et al. 1999), where reduced nest predation
risk was found on artificial nests within 50 m from
Hobby nests. Reports of similar associations with Black
Kites Milvus migrans (Cain & Hillgarth 1974) suggest
that the preference of Woodpigeons for nesting near
powerful nest defenders is not exclusive to Hobbies. 

We document, for the first time, that Woodpigeons

commonly nest near Kestrels Falco tinnunculus in
Danish farmland. Apart from anecdotal reports
(Wittenberg 1958, Biljsma 1984), this is the first time
this behaviour has been described. 

For some decades, two of the authors (J.B., B.J.) have
ringed Kestrel nestlings in the farmland on Zeeland,
Denmark. The nestboxes are widely spread (>1 km
apart) in two different study areas separated by 60 km:
one in the northwestern part of Zeeland (Allerød,
Farum, Frederikssund, Frederiksværk, Helsinge,
Hillerød and Skævinge municipalities: 567 km2) and
one in the southwestern part (the triangle between
Kalundborg, the island of Omø and Næstved: about
1400 km2). The farmlands are very similar in both
study areas, although woods are more common in
northwest Zeeland than in the southwest part. In both
study areas, Kestrels breed in nestboxes erected at a
height of 5–8 m in isolated deciduous trees (single trees
or groups of 2–4) surrounded by fields or meadows in all
directions. 

To test the assumption that Woodpigeons preferen-
tially bred near Kestrels, the presence and absence of
pigeon nests was systematically registered near nest-
boxes, occupied or unoccupied by Kestrels during
1999–2003. Each year in late May or early June, all
nestboxes were visited (climbed) once, and checked for
breeding attempts of Kestrels. During these visits, the
number of occupied Woodpigeon nests within 3 metres
of the nestbox was registered. Woodpigeon nests
observed >3–10 m from the nestbox were also noted,
but this number is a minimum estimate, as pigeon nests
can be difficult to detect in a canopy more than 3
metres distant. The effort to find Woodpigeon nests
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was the same for occupied and unoccupied Kestrel
nests. 

Breeding association (Woodpigeons present or
absent/Kestrels present or absent) was tested using a
chi-squared test, using annual visits to the nestboxes as
the observational unit, including observations from
nests where Kestrels bred at least once. We compared
the breeding association for those nesting sites where
both species had bred in some years but not in others
(sign test: number of nest sites where Woodpigeons
bred in years where Kestrels were absent versus nest
sites where Woodpigeons only bred when Kestrels were
present). 

We used logistic regression analysis (PROC GENMOD in
SAS, with a logit link function and binomial errors) 
to test whether the presence of Woodpigeons was
determined by factors other than the presence of
Kestrels. By using the nestbox as the observation unit
(considering the number of years of occupation by
Kestrels as cases and the years of occupation by
Woodpigeons as events) it was possible to test for 
differences between the two study areas, adjusting for
differences among individual nest sites. a While testing
the effects of variables that varied among years (date of
visit, Kestrel brood size, year), the individual nesting
attempt was used as the observation unit. 

The 226 nesting attempts by Kestrels were distrib-
uted between 98 nestboxes (55 in northeast Zeeland
and 43 in southwest Zeeland), each used 1–5 times.
Woodpigeon nests were found within 3 metres of 
occupied Kestrel nests in 29% of cases (Table 1).
Another 9% of the occupied Kestrel nests had
Woodpigeons nesting 3–10 metres away. Accordingly,
Woodpigeons adjoined at least 38% of the nesting
attempts of Kestrel (Table 1) at 50 nest sites. Usually
(78 cases) only a single Woodpigeon nest was found,
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but there were five cases in which two and two cases 
in which three pairs nested within 10 m of a Kestrel
nest. No pigeon nests were ever found adjacent to
unoccupied nestboxes (Table 1, χ2

1 = 164, P < 0.0001).
At all 45 nesting places, when Kestrels were absent at
least one year, Woodpigeons were only found to breed
in years when Kestrels were present (sign test: P <
0.0001). 

The probability of an occupied Kestrel nest being
associated with Woodpigeons was somewhat higher in
the southwest (46%, 95%CI: 32–59%) than in north-
east Zeeland (28%, 20–38%, log-likelihood χ2

1 = 4.06,
P = 0.044) and varied among nests (residual deviance
= 142.23, residual df = 95), but was independent of 
year (χ2

4 = 2.03, P = 0.73), Kestrel brood size (χ2
1 =

2.65, P = 0.10) and date for the visit (χ2
1 = 0.75, P =

0.39). 
This study documents with a high statistical confi-

dence that Woodpigeons in open farmland actively
preferred to nest adjacent to Kestrels. We conclude that
the preference of this species to breed near Hobbies
(Biljsma 1984, Bogliani et al. 1999) also applies to
Kestrels, at least in Denmark where Hobbies are rare.
As the investigation includes two different study areas
60 km apart, the observed pattern was at least a
regional rather than a local phenomenon. 

It remains to be investigated whether widespread
preference of Woodpigeons to breed adjacent to
Kestrels is unique to Danish farmland or a more general
but overlooked phenomenon. Anecdotal evidence of
Woodpigeon nesting near Kestrels from Germany and
The Netherlands (Wittenberg 1958, Biljsma 1984),
suggest the latter. Hypothetically both species might
have preferred the same nesting sites in certain years
due to small rodents (the primary prey for Kestrels in
farmland, Village 1990) being favoured by the same

Table 1. Distribution of occupied and unoccupied Kestrel nests (nestboxes in trees), with and without adjacent Woodpigeon nests. Only nest-
boxes occupied by Kestrels in one of the five years are included. 

Nestboxes used by Kestrels
Nestboxes not used by Kestrels

Woodpigeon nests
Woodpigeon

<3 m 3–10 m nests <10 m

Year Total No. % No. % Total No. %

1999 59 15 25 7 12 73 0 0
2000 37 10 27 4 11 56 0 0
2001 54 16 30 6 11 79 0 0
2002 44 11 25 0 0 94 0 0
2003 32 13 41 3 9 80 0 0
Total 226 65 29 20 9 382 0 0
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crops that attract Woodpigeons. In that case, however,
some cases of Woodpigeons breeding near unoccupied
Kestrel nests would have been expected. Although we
have no data on breeding success of the Woodpigeons,
the most likely benefit of breeding near Kestrels would
be an enhanced protection against avian nest predators
as has been found near Hobby nests (Bogliani et al.
1999). Decreased predation risk near Kestrel nests has
previously been demonstrated on artificial Curlew
Numenius arquata nests (Norrdahl et al. 1995). Curlews
have also been found breeding in closer proximity to
Kestrel nests than expected by chance, despite Kestrels
killing 5.5% of all chicks in nests adjacent to Kestrels.
Danish farmland supports dense populations of Crows
Corvus corone, Magpies Pica pica, Rooks Corvus frugilegus
and Jackdaws Corvus corone. It is therefore reasonable
to assume that Woodpigeon nests not protected by
Kestrels suffered a high nest predation risk from
corvids, as reported from other agricultural areas (Inglis
et al. 1994). The variation in nest-site selection proba-
bility between the two study areas, and between
different nests within each study area, were probably
due to local variation in habitat composition and 
perhaps individual behaviour of Kestrels using the 
same nestbox through several years. As breeding near
predators might be seen as a result of density depen-
dence in prime habitat, forcing the population surplus
to breed in alternative habitats, temporarily favoured
by the presence of the predator (Quinn et al. 2003), 
it would be interesting to investigate whether the 
presence of Kestrels increases the overall breeding 
density of Woodpigeons in the those areas.
Alternatively Woodpigeons might have nested in 
alternative places such as hedgerows and larger tree
lots. 
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ENDNOTE

a. After having accounted for the variation between the
study areas, the breeding frequency of Woodpigeons was
more clumped among the nesting sites than expected by
chance, as the ratio between residual deviance and residual df
was larger than 1 (over-dispersion). This dependency was
corrected for by scaling the deviance (McCullagh & Nelder
1989) using the DSCALE option in SAS. 
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