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Nesting success of the Red-backed Shrike
(Lanius collurio) in a cultivated area
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(Lanius collurio) in a cultivated area. — Ornis Hung. 7: 27-37.

We studied a stable population of Red-backed Shrikes in the Aggtelek National Park on an
area which is a mosaic of arable lands with different degrees of cultivation. We analyzed the
effect of cultivation on nesting success. We defined three types of land use: intensively culti-
vated plough-lands, extensively cultivated meadows or pastures, and uncultivated areas.
Based on regular observations from several points on a transect, we made a map showing the
location of the nests, the territories of the observed pairs and the land types. The observation
{ period lasted 50-55 days a year between 1991 and 1996. We found that the decisive majority
/ of nest failures were caused by predators. The nesting success was higher in the intensively
cultivated and uncultivated lands than in the extensively cultivated areas. Bush size also af-
fected nesting success, the risk of nest failure was lower in large groups of bushes than in
lonely bushes. Human disturbance may have increased nest failures. We did not find any ef-
fect of bush type and distance from forest-edge on nesting success. We neither found any dif-
ference between the densities of pairs from different land-use types.
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1. Introduction

The breeding population of Red-backed
Shrikes (Lanius collurio) have shown a
marked decrease in some of its traditional
habitats in Northern and Western Europe.
Nowadays several projects try to reveal
the possible causes of this trend all over
Europe. According to the general view
this population decline may be the result
of the intensive, large-scale agricultural
cultivation, especially the use of pesti-
cides and the disappearance of breeding
sites (Reuven & Lohrer 1995). We studied
astable population in an area cultivated by
traditional agricultural methods. By ana-
lyzing the causes of nesting failure we

would like to reveal the factors relevant to
the maintenance of local Red-backed
Shrike populations on cultivated areas.

2. Methods

The study was conducted in the Aggtelek
National Park (Northern Hungary), in the
valley of the Jdsva-stream, between
Josvafé and Szinpetri (Visnyovszky &
Markus 1993). The 107 ha study area is
surrounded by xerotherm oak forests
(Quercus pubescens, Quercus petrea),
hornbeam forests (Carpinus betulus),
spruce plantation (Picea abies) and the
two villages. A stable Red-backed Shrike
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Tab. 1. Relationship between breeding density and nesting success in the Red-backed Shrike.

breeding intensively

extensively

Years number  density cultivated cultivated uncultivated :zz::si

of pairs  (pairs / success nest success nest success nest (%)
. 10 ha) failure failure failure

1991 4] 3.83 11 3 10 7 7 -3 68.2

1992 35 3.27 8 1 12 3 7 4 77.1

1993 34 3.18 8 4 6 7 8 1 64.6

1994+ 40 3.74 8 7 5 11 5 4 45

1995* 46 4.3 9 6 10 11 8 2 58.6

1996 54 5.05 12 4 15 12 8 3 64.8

Total 250 56 25 58 51 43 17

Years marked by * took part only in the analyzis of the densities of territories

population lives in the valley, with 35-54
territorics per ycar (Tab. 1). Bctween
1991-1996 we collected data on 50-55
days a year (except 1994: 15 days), during
the whole breeding season from the mid-
dle of May until the middle of August.
From the beginning of June until mid July
wc madc obscrvations cvery day. Data on
the amount of precipitation was measured
at the local station of the Hungarian Mete-
orological Service.

We used a 5 kilometer long path for
making observations and transect-counts
in the vallcy. Boundary of a territory of a
pair was established by synchronous ob-
servations of the neighbours. We defined

three types of cultivation: intensively cul-

tivated lands (plough-lands), extensively
cultivated lands (meadows, pastures) and
uncultivated or rudcral arcas. We used a
map with the scale of 1:5000. All observa-
tions, territories, found nests and land us-
age types were indicated on this map. To
estimate the size of the area of each land
type we cut around the areas from the map
and wcighed them on an clectronic bal-
ance of 0.01 g accuracy. In the first two
years nests were systematically searched
and checked regularly.

All the statistical analyses were carried
out by the software BIOM PC. All tests are
2-tailcd cxcept when it is statcd othcrwisc.

3. Results

3.1. Habitat selection

The area of the different land types
changed year to year depending on
whether the local people started cultiva-
tion on new, previously uncultivated lands
or they lcft the land uncultivated. We de-
termined the number of pairs that seemed
to have a territory in each land type ineach
year and calculated the population den-
sity. We did not find any significant dif-
ference between the population densities
of diffcrent 1and types (Onc-way ANOVA
Fiu15=1.714,df =2, p > 0.05).

3.2. Components of breeding success

We measured nesting success by the pro-
portion of successful nests. We consid-
cred a nesting attcmpt successful if we re-
corded at least one juvenile bird on the
parents' territory soon after the expected
time of fledging. This study does not dif-
ferentiate between first and second
broods.

Wec did not find significant diffcrence
in nesting success between the years (G =
3.284,df=4,p <0.5) and we neither found
any significant difference between any
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Tab. 2. The most frequented plant species used for breeding

Species Number of nests % of total nests

blackthorn (Prunus spinosa) 38 26.39
dogwood (Cornus sanguinea) 19 13.19
willow (Salix sp.) 18 12.51
wide rose (Rosa canina) 17 11.81
elder (Sambucus nigra) 14 9.72
hawthorn (Eunonymus sp.) 10 6.94
others (10 species) 28 19.44
sample size 144 100

combination of year groups. On average
nesting success was 68.7%.

The average clutch size was 4.62, the
size of clutches ranged from 2 to 7.
Fifty-two percent of the clutches were de-
stroyed entirely from the nests found in
1991 and 1992. Only 64.9% of the laid
eggs hatched. The average hatching suc-
cess/nests was 46.6%. Average hatching
rates of eggs was 96.2% in the non-de-
stroyed nests.

To find the effective factors we have to
take a closer look at the causes of unsuc-
cessful breeding attempts. We examined
42 destroyed nests found in four years
(1991, 1992, 1993 and 1996).

Twenty-seven nests with eggs and 11
nests with nestlings were destructed. We
could not identify the stage of destruction
in 6 cases, when the content of the nest dis-
appeared 1-2 days before or after the ex-

unknow
4 76%

precipitation
14,29%

pected date of hatching. Although more
clutches were destroyed in the egg-stage
than with nestlings, we could not show a
significant difference from the 1:1 ratio
(Goodness of fit test, G=3.558,df=2,p<
0.1). It is not possible to reveal significant
difference either between the nesting suc-
cess of the two stages (test of independ-
ence, G=2.765,df=1.p<0.1).
Thirty-four nests (80.9%) were de-
stroyed by predators and 6 (14.3%) by
rainfall. The cause was unknown in two
other cases (4.8%), thus predators caused
the decisive majority of clutch-destruc-
tions (Fig. 1). Jays (Garrulus glandarius)
are suspected to be the most important
nest-robbers but there are other species
whose visibility is much lower, because
they move on the ground hidden by the
vegetation. We saw beech-martens (Afar-
tes foina), grass snakes (Elaphe longissi-

predator
80,95%

Fig. 1. Causes of clutch destructions in the Red-backed Shrike. Decisive majority of clutches were

destructed by predators.
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Fig. 2. Habitat-success interaction (interaction plot). The compared categories (unsuccesstul and
successfull nests) can be found on x axis, frequency of nests are shown on y axis. (See also the text.)

ma) and dormouses (Glis spp.) in the area.
These are also potential nest predators.

3.3 Effects on nest failure
3.3.1. Habitat

We compared the nesting success of
breeding pairs in the three land usage
types. The proportion of successful nests
was the lowest in the extensively culti-
vated areas (test of independence, G =
6.351,df =2, p <0.05).

The three types can be classified into
two categories. The intensively cultivated
and the uncultivated lands form one group
and the extensively used areas form the
other one. This classification is justified
by the interaction plot (Fig. 2). The figure
shows the natural logarithm of the number

of nest failures and of the successful nests
in the three different habitat types. Thus
the parallel lines show that the proportion
of unsuccessful and successful nests is
nearly the same in the intensively culti-
vated and uncultivated areas. The level of
significance increased by repeating the
test with the two new groups (G = 6.305,
df=1, p<0.02) (Fig. 3).

In order to give the magnitude of the
effect we can express the difference in the
proportional losses as odds ratios. We
took the proportion of successful and un-
successful nests in the extensively used
lands and divided them by the same ratio
of the intensively used and uncultivated
lands. This odds ratio shows that how
much times the first proportion is higher
than the second. In our case the odds on
success is 2.1 times better in intensively
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used and uncultivated regions than in ex-
tensively used regions (o = 2.094).

3.3.2. Precipitation

We classified years according to the
amount of precipitation measured in the
local meteorological station. Years with
less than 100 mm of rainfall during May
and June were put into the first group
whereas years with more than 100 mm
were put into the second group. We did not
get significant difference between the
nesting success of the rainy and non-rainy
years (test of independence, G = 2.376,
df=1,p<0.1).

3.3.3. Ncst sites

3.3.3.1. Bush size

We classified the potential breeding sites
in the valley into two categories. Lonely

bushes with small diameter got into the
first group and groups of bushes with a

larger extension got into the second group.
We found a significant difference between
the success of nests in these two bush size
types (G=4.521,df =1, p<0.05) (Fig. 4).
The found bush size effect is strong as the
odds on nesting success is four times
better in the groups of bushes than in the
lonely bushes (o = 4.00). When we ex-
cluded the nests destructed by rainfall
from the analysis, although the sample
size decreased, the value of G increased
(G = 5.333). The effect of land usage on
success cannot be explained by the effect
of bush size as there is no difference in the
distribution of bush types in the 3 land us-
age types (G=2.189,df =1, p <0.2) (Fig.
5). Obviously, the chosen type of cultiva-
tion does not depend on the size of the
bushes in an area.

3.3.3.2. Bush type
We registered 16 plant species in the val-

ley used by shrikes for nesting. These
plants were usually shrubs or trees, there
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Fig. 3. The effect of habitat on nesting success of the Red-backed Shrike.
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were only two occasions when we found a
nest on soft-stalked plants. The most fre-
quent plant species are shown in Tab. 2.

We studied whether the type of the
nesting bush affect nesting success or not.
Therefore we divided the 16 plant species
into two classes. Open, thornless type was
represented by such species like the wil-
low (Salix spp.) and elder (Sambucus
nigra), while closed, thorny bushes
formed the second group among others
with blackthorn (Prunus spinosa) and
wide rose (Rosa canina). We could not
show any difference between the success
of these two groups of nests (G = 0.219,
df =1, p <0.7). Repeating the calculation
of the G statistics again only for the 6 most
frequent plant species, its value increased
but did not get significant (G =2.020, df =
1,p<0.2).

3.3.3.3. Location

The cross-section of the Jésva-valley can
be easily divided in three sharply sepa-
rated breeding areas. A nearly five kilo-
meter long bushy stripe extends along the
Josva-stream. Another unbroken bush
stripe runs at the edge of the bordering for-
est between the two villages. Between
these two stripes a wider area can be found
with different sized bushes. In the last
class we separated nests on lonely bushes
from groups of bushes. Comparing these
four types there was no significant differ-
ence between the nesting success (G =
4.83,df=3,p<0.2).

3.3.4. Three-way interactions

Beside the series of tests of independence
we also used log-linecar models to reveal

three-way interactions. First, we exam-
ined the interactions among nesting suc-
cess (successful and unsuccessful), quan-
tity of rainfall (under 100 mm and above
100 mm) and habitat types (intensively
cultivatcd and uncultivatcd contrary to cx-
tensively cultivated areas), but only the
success-habitat interaction proved to be
significant (G = 1.845,df =1, p <0.2 for
the 3-way interaction) (Fig. 6).
Three-way interaction could not be de-

tected either among the size of bushes,
nesting success and the two habitat types
(in the latter case using the above defined
categories) (G =0.987,df =1, p <0.5).

3.3.5. Effect of observer's disturbance

In 1991 and 1992 we explored the valley
for nests systematically and checked them
regularly so they suffered from regular
disturbance. In 1993 and 1996 we exam-
ined only the nests found by accident and
checked them more rarely. There was a
significant difference between the success
of these two classes of nests (G = 2.064,
df =1, p <0.05, one-tailed test).
However, we also compared the nest-
ing success of checked nests and success
of those non-disturbed breeding pairs
whom we observed from a distance. First,
we supposed that already the first breed-
ing attempt of each pair was effective in
the second group. In this case, the test of
independence showed significant differ-
ence between the nesting success of dis-
turbed and undisturbed pairs (G = 3.299,
df = 1, p <0.05, one-tailed test) (Fig. 7).
The odds on success is 1.7 times better at
the undisturbed pairs than at disturbed

ones (@ = 1.726). However, when we
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Fig. 4. The effect of bush size on nesting success of the Red-backed Shrike.

checked for the second attempts, we
found at least 8 pairs whose fledglings
came from a second nesting attempt witha
high probability. Taking this into ac-
count, the difference between the dis-
turbed and undisturbed groups disap-
peared (G = 135, df = 1, p < 0.15,
one-tailed test)(Fig. 8).

4. Discussion

The density of breeding pairs did not differ
considerably from densities in other Cen-
tral European regions (Kuzniak 1991).
Nest failures are caused mainly by
predators in the majority of open nesting

" Passerine species. Though the rainfall
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Fig. 5. Habitat is independent from bush types.



34 ORNIS HUNGARICA 7:1-2 (1997)
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Fig 6. Success (S), rain (R) and land type (L) interaction. G values corresponding to model selec-
tion are given. The degrees of freedom are given in parentheses. The * shows the level of signifi-

cance (*: p < 0.05; **: p<0.001).

also causes nest failures, in our sample
there are only a few drenched nests, there-
fore it is impossible to analyze the effect
of rainfall. The amount of rainfall may
have an indirect effect on the density of
the resource populations and might de-
crease fledging success, but we do not
have data to verify this assumption.

Similarly to others we did not find sig-
nificant difference between the risk of pre-
dation in egg and nestling stages
(Matyjasiak 1995). However, our sample
size is small and we did not make compari-
son on daily predation rates. The nesting
failure is rather high (52%). Fuisz ef al.
(1997) found that only 31.3% of nest
failed, Kuzniak (1991) related that 40.4%
of eggs and mnestlings had lost and
Rozgonyi (1993) also found nesting suc-
cess higher.

Red-backed Shrikes in our population
were less successful in the extensively

used areas than in the intensively culti-
vated and uncultivated lands. Sdderstrém
et al. (1996) also found that nest predation
rate was 2 times higher on grasslands than
on other areas in a Swedish population.
The reason of this effect may lay in the
type of vegetation. As the result of regular
mowing and grazing the vegetation is
much shorter and scarcer in the exten-
sively cultivated lands than in the inten-
sively and uncultivated areas. This may
increase the effectiveness of ground-pre-
dators. The predators moving on the
ground may catch sight of the feeding
male or female easier and find the bush
where the nest can be found. Jays are im-
portant and well-visible predators but
there are others like martens, grass snakes
and dormouses. In the case of the Bull-
headed Shrike (Lanius bucephalus)
Takagi & Abe (1996) found that 46% of
all nests was depredated by ground mam-
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Fig. 7. Observer's inspections decrease success if we do not consider renestings. We did not dis-

turbed nests when only reviers were studied.

mals. It would be imporiant to study
nest-predation itself and to identify the ac-
tual predators in order to understand the
grassland-effect on nesting success found
in two independent studies.

On the basis of the studied bush param-
elers, we can slate that only the size of the
bush affects nesting success. This effect is
probably also due to predation as the inter-
action between nesting success and bush
size was stronger among the predated
nests. The bigger the bush is the more dif-

ficult it is to find the nest in it. According
to Fuisz (1996) and Fuisz ef al. (1997)
Red-backed Shrikes select large, well de-
veloped bushes for nesting. Our result in-
dicates that for the protection of the en-
dangered populations it is very important
lo preserve the large, continuous bush
groups in regions under agricultural culti-
vation.

The land types did not differ in bush
size and the density of breeding pairs was
the same in the three habitat types. It sug-
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Fig. 8. Observer's inspections do not influence success if we consider renestings.
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gests that habitat selection probably de-
pends on the distribution of the bushes
suitable for breeding (Diehl 1995).

Though we expected a bush-type effect
which was found by Sdéderstrdm et al
(1996), we did not find any difference be-
tween the success of nests in thorny and
open bushes. Our study considers the
whole breeding season, however Takagi &
Abe (1996) revealed changing in nesting
vegetation at Bull-headed Shrikes during
the breeding season, and the nesting suc-
cess increased as the result of this chang-
ing. According to Moskéat (pers. comm.) a
similar effect may also exist in the
Red-backed Shrikes. We did not expect
and did not find difference in success de-
pending on the distance from the forests
(edge-effect) since the valley is only
150-180 m wide. Others found edge-ef-
fects in other situations (Matyjasiak 1995,
Soderstréom ez al. 1996).

Biologists may also have an effect on
the results of field studies. Kuzniak
(1991) found that 26% of nest losses was
the result of the frequent visits of the ob-
server. According to our results there is no
difference between the success of regu-
larly disturbed and rarely disturbed nests.
However, the results are not unanimous. It
would be worth to do some further re-
search to establish whether human distur-
bance increases the rate of nest predation
or not.
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Osszefoglalas

A tdvissziaré gébics (Lanius collurio)
koltési sikere miivelt teriileten

A tovisszrd gébics eurdpai allomanya erds
cs6kkenést mutatott az eimult évtizedekben,
taldn az egyre intenzivebb mez6gazdasagi mi-
velés miatt. Mi a faj egy stabil populaciojat ta-
nulmanyoztuk, egy killdnb6z6 miivelési foko-
zatu parcellakkal boritott teriileten. A miivelés
lehetséges hatdsait vizsgaltuk a koltéparok
denzitasara és koltési sikerességiikkre. A 107
hektaros mintateriilet a Josva-patak volgyében
(Aggteleki Nemzeti Park) fekszik. Haromféle
teriilethasznalati tipust kiil6nitettiink el: inten-
ziven hasznalt szantok, extenziven hasznalt ka-
szalok és legeldk, valamint mivelésbe nem
vont terilletek. Megfigyeléseket 1991 és 1996
ko6zott, évi 50-55 terepnapon végeztiink. A ter-
ritériumok elkiilonitését és a koltési viselkedés
megfigyelését egy 5 km-es transzekt mentén
végeztik, az elsd két évben intenziven keres-
tiik a fészekeket és rendszeresen ellendriztik a
megtalaltakat. A parok territériumait, a megta-
14lt fészkeket és a teriilethasznalat moédjat
1:5000 méretaranyu térképen jelsltik.
Vizsgalataink szerint nincs szignifikins
kiilldnbség a fészkeldparok denzitasiban az
egyes habitat-tipusok kozott. A fészekaljak
pusztulasit donté tébbségben a ragadozok

‘okozzék. A fészkelési sikeresség lényegesen

nagyobb az intenziven mivelt és a nem mivelt
teriileteken, mint az extenziven mivelteken,
talan azért, mert itt az alacsonyabb vegetacié-
ban a fészekrablok kénnyebben megtalaljak a
fészkeldhelyet. Ugy talaltuk. hogy a nagyobb
bokorcsoportokban jéval kevesebb fészekalj
semmisill meg, mint a maganyos bokrokban.
Ezért a veszélyeztetett gébics-populacidk vé-
delmének érdekében a nagy kiterjedésii bokro-
sokat meg kell dvni. A bokortipus és az erd6-
szé1tdl val6 tavolsag nem befolyasolta a fé-
szekpusztulasokat. Az emberi zavar6 hatdsnak
rendszeresen kitett fészkek és csak ritkabban
zavartak sikeressége k6zo6tt nem talaltunk k-
l6nbséget.
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