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I studied the effects of site (location) and
nest visibility on the predation rate of
artificial ground nests in islands of the
Kis-Balaton marshland, Hungary. There
was a strong site effect, i.e. nest preda-
tion was different among the three stud-
ied sites. No difference was found
between visible (100% visibility) and
hidden (<20% visibility) nests. In addi-
tion, the identified predators (Corvidae
and Mustelidae) of hidden and visible
nests were similar, but different at the
three sites. The lack of visibility effect
was unexpected, but can be explained by
the increased water level of the marsh-
land after drought years. This may have
resulted in the concentration of both
predators and nests on islands, causing
extremely high predation pressure.
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1. Introduction

The loss of nests due to predation is prob-
ably the most important factor determin-
ing the survival of clutches (e.g. Martin
1988, Hoi & Winkler 1994, Schmidt &
Whelan 1998, Batary & Baldi 2004,
Purger et al. 2004). Nest predation is often

studied by artificial nest experiments to
avoid disturbance to target species and
habitats. Although the experiments seem
to provide sufficient data for comparative
purposes (Major & Kendal 1996, Matessi
& Bogliani 1999), several experiments
were conducted on plots of comparable
size to the home range of potential preda-
tors (e.g. Corvidae). Consequently, the
results may be biased, reflecting simply
the presence of one or a few predators
(Moller 1988), or the proximity of preda-
tor dens or nests (Ronkéd & Koivula 1997,
Lariviére & Messier 1998). Besides the
site (locality) effect, the visibility of nests
seems to be the most important factor
determining depredation rates. More visi-
ble nests suffer higher predation rates than
less visible nests (Leimgruber et al. 1994,
Vanderhaegen & Degraaf 1996, Jobin &
Picman 1997, Miller 1999, Rangen et al.
1999, but see Gotmark et al. 1995, Wiebe
& Martin 1998), although not all studies
supported this hypothesis (Burhans &
Thompson 1998, 2001, Braden 1999).

In the present study I investigated the
effects of site and nest visibility on nest
predation of passerine ground nests in a
marshland in Western Hungary.

2. Study area and methods

The study area was in the 15,000 ha Kis-
Balaton marshland, W-Hungary (46°42'N,
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17°21'E). I used artificial nests resembling
the nest of Stonechat (Saxicola rubetra) in
the breeding season of 1999 (detailed area
description is in LOrincz et al. 1990, Baldi
1999, Moskat & Baldi 1999), selecting
islands on Lake Fenéki for three study
sites within 3 km. The islands had similar
size and isolation, mainly by reedbeds.
Grasses with a few trees and bushes cov-
ered the islands. The average height of
grass layer was ca. 30 cm, with 100%
cover on all islands. Artificial passerine
nests made of chicken wire and lined with
grasses were used, containing 1 quail egg,
and one plasticine egg with similar size
and pattern to a small passerine egg. The
nests were placed in pairs at 3 m distance
from each other. One nest had 100% visi-
bility, without any cover. The other nest of
the pair was hidden in the grass, under a
tussock, and only small part of the nest
(<20%) was visible from above. Ten pairs
of nests at 20 m intervals were used at the
three sites (a total of 60 nests). The nests
were exposed for 2 days.

3. Results and discussion

More than 60% of the nests were predated
within two days. Similarly high predation
pressure was found for open ground nests
with chicken eggs along the dikes in the
area (Baldi 1999). The number of lost
nests were significantly different, by site
and treatment (G test of homogeneity on
the 2x3 contingency table of treatments x
sites: G=11.4, d.f=2, P<0.01). Visibility
alone, however, had minor influence on
the differences, because the daily nest sur-
vival rates, calculated by the Mayfield
method (Mayfield 1975), were not differ-
ent between treatments, within sites (Tab.

1). Therefore, hidden and visible nests
were pooled within sites. The nest losses
were significantly different among sites:
the number of predated nests at sites I, II
and III were 7 (35%), 10 (50%) and 20
(100%), respectively (G test of homogene-
ity with Williams' correction: Gew=7.2,
d.f=2, P<0.05).

I tested the hypothesis that the preda-
tion of paired (hidden and visible) nests is
aggregated, that is, the chance of being
predated of one of the nests is non-inde-
pendent of the fate of the other. Only the
first two sites were included, because at
the third site all nests were predated.
Predation of a nest, however, did not
depend on the fate of its paired nest
(Geo=0.7, d.f.=2, NS).

Nest predators were identified based
on their beak or tooth marks in the plas-
ticine eggs. Eleven marks were identified
from the 37 predated nests. Six were of
medium sized birds, probably Corvidae,
and 5 were mammal traces, probably by
Mustelidae. Surprisingly, there was no dif-
ference between the predators of hidden
and visible nests. There were 3 bird and 3
mammal marks on hidden eggs, and 2
mammal and 3 bird marks on open eggs
(Go=0.1, d.f=1, NS). Again, however,
there was a significant site effect, one
mammal at site I, 5 birds at site II, and 4
mammals + one bird at site III (G=10.2,
d.f.=2, P<0.01). The hypothesis that visi-
ble nests are predated by birds, using visi-
bility keys for searching, and hidden nests
by mammals, using olfactory keys, was
rejected. There was no difference in the
predators of hidden and visible nests. This
is not surprising for mammals, since both
hidden and visible nests have similar
olfactory attractiveness. For birds, the
finding of hidden nests at a similar rate
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Tab. 1. Mayfield's daily nest survival rates of
open passerine ground nests (100% visibility),
and hidden nests (<20% visibility) at three
study sites in the marshland Kis-Balaton,
Western Hungary. The degree of freedom was
18 for all cases.

Open Hidden z Significance
Site . 0.0297  0.0902 0499 P>0.1
Site Il.  0.0004  0.0178 1.045 P>0.1
Site III.  0.0000  0.0000 — -

that the visible nests was an unexpected
result.

Is there any explanation for the unex-
pected lack of visibility effect, lack of
aggregation of depredated nests, and lack
of difference between bird and mammal
predations on hidden and visible nests?
Although it is not possible to rule out
alternative hypotheses, the most possible
explanation is based on the changes in the
environmental conditions. After several
years of drought there was a lot of winter
precipitation in 1998/99, and an artificial
inundation occurred covering about 30%
of the marshland. Therefore, formerly dry
arcas disappeared, and only the islands
remained available for terrestrial species.
They included both the potential predator
mammal and bird species, as well as the
ground nesting passerine species. As a
consequence, the crowding of nest preda-
tors might led to a diverse and dense
predator community. Consequently, many
individuals and species with different
searching strategies predated the nests.
This high predation pressure of the diverse
predatory community may have resulted in
the lack of the expected differences.

The site (location) had strong effect on
the depredation rate, and on the predatory
community, which is not surprising.

Therefore, in spite of the supposed high
density of the predators on the islands,
still a high level of differences among the
communities may exist.

The results of this study from a rarely
studied habitat and geographic area sup-
ports earlier findings of site effects in nest
predation studies. Further, the results
highlight that environmental changes may
confuse the expected "natural" patterns of
nest predation.
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Osszefoglalas

Mesterséges fészekaljak predacidja a
Kis-Balatonon: a hely és a lathatdésag
hatasa

A mintavételi hely és a fészek lathatésaganak
hatasat vizsgaltam mesterséges madarfészkek
hatast talaltam, azaz a harom mintavételi hely
kozott szignifikansan eltéré predacios ratak
voltak. Azonban nem volt kiillonbség a rejtett
(<20% lathat6 a fészekaljbol), és lathato (100%
lathatosag) fészkek kozott. A predatorok
(elsésorban varjufélék és kisemlds ragadozok)
ko6zott sem volt kiillonbség a rejtett és a lathato
fészkek kozott, de jelentés kiillonbség volt a
harom mintavételi hely kozott. A lathatosag
hatasanak hianya meglep6 eredmény, de a Kis-
Balaton  vizszintjének  emelése  talan
magyarazattal  szolgalhat.  Feltételezhetd
ugyanis, hogy a megemelkedett vizszint a még
szarazon maradt teriileteken, mint ahol a
vizsgalati helyek is voltak, kiugréan magas
predator siriiséget koncentralt, ami extrém
magas predacidt eredményezett.
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