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The saker falcon (Falco cherrug) population, diet and nest boxes in Slovakia:
LIFE-project report 2011-2014

Populacia sokola raroha (Falco cherrug), potrava a hniezdne budky na Slovensku:
sprava LIFE projektu za roky 2011 az 2014

Jozef CHAVKO, Roman SLOBODNIK, Lucia DEUTSCHOVA, Jan LIPTAK, Jozef MIHOK, Jan OBUCH
& Vladimir NEMCEK

Abstract: From October 2010 until December 2014 the LIFE09 NAT/HU/000384 project was implemented in four Special Pro-
tected Areas in Slovakia. The recent project was complementary to a previous LIFE project implemented between 2006 and 2010.
Both projects supported regular monitoring of the population of saker falcon and new approaches to conservation of the species.
The LIFE09 project helped to increase knowledge about the prey composition and the behaviour of the species. The population
was strongly affected in 2013 by extremely bad weather conditions (1.79 fledglings/breeding attempt). Although the total number
of saker falcon pairs in Slovakia is thought to be higher, 31 pairs were breeding in 2014. By analysis of the diet (2991 individu-
als), 47 prey species were identified, from which birds were predominant (80%). More than half of the diet consisted of feral pi-
geons (Columba livia f. domestica) (59%).

Abstrakt: Od oktobra 2010 do decembra 2014 bol realizovany projekt LIFE09 NAT/HU/000384 v Styroch Chranenych vtacich
uzemiach na Slovensku. Projekt nadviazal na predchadzajici LIFE projekt, realizovany v rokoch 2006 az 2010. Oba projekty
podporovali pravidelné sledovanie populacie sokola raroha a nové pristupy pre zachovanie druhu. Projekt LIFE09 prispel k
zvyseniu poznatkov o zlozeni potravy a rovnako aj o spravani sa tohto druhu. Populacia bola silne ovplyvnena v roku 2013
mimoriadne zlymi poveternostnymi podmienkami pocasia (1,79 vyleteného mlad’ata na zapocaté hniezdenie). Aj ked’ sa
predpoklada, ze celkové populacia je vyssia, v roku 2014 bolo zistenych na Slovensku spolu 31 parov sokola raroha. Analyzou
potravy (2991 jedincov), bolo identifikovanych 47 druhov koristi, z ktorych vtaky boli dominantné (80 %). Viac ako polovicu
potravy tvoril holub domaci (Columba livia f. domestica) (59 %).
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Introduction

The saker falcon (Falco cherrug) is a species of the
Palearctic. It is widespread in Asia, mostly in the forest-
steppe and steppe areas of Mongolia, Tibet and Russia.
In Europe, the species is widespread in Romania, Hun-
gary, Serbia, Austria, Czech Republic and Slovakia. The
European population comprises 300-350 pairs (1% of

the global population) (Chavko 2002). In the past, the
species copied the area of its dominant prey, the
European ground squirrel (Chavko 2002), and did so in
Slovakia, as well. After 1945, the population in Slovakia
decreased (Ferianc 1977) until it became endangered by
extinction (5-10 pairs remaining) in the 1980s (Chavko
2002, Chavko & Deutschova 2012). Recently (mainly
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since 2000), the species has recorded considerable
changes from the viewpoint of the breeding and its diet
(Chavko & Deutschova 2012).

The trend of the saker falcon population in western
Slovakia and conservation efforts from 1976 until 2010
has been presented by Chavko (2010) and Chavko &
Deutschova (2012). In this article results gathered since
2011 will be presented. Thus, the aim of this article is to
evaluate the saker falcon population in Slovakia over
the last 4 years and to evaluate its diet in western
Slovakia.

Material and methods

Regular monitoring of the saker falcon population was
carried out in western (Fig. 1) and eastern Slovakia. All
known and potential breeding sites were checked during
the monitoring. The nest boxes installed on high-voltage
pylons (see Chavko & Deutschova 2012 for more de-
tails) were checked during the monitoring to identify
their occupancy. In monitoring the population, we re-

Fig. 1. Nesting territories of the saker falcon in
western Slovakia (2011-2014). Altitude 1 (yel-
low) — 110-250 m a.s.l., 2 (green) — > 250 m
a.s.l., 3 (grey) — Special Protected Area (SPA).
Red point — nesting territory; numbers (1-33),
number of nesting territory. SPA 1 — Zahorské
Pomoravie, 2 — Velkoblahovské rybniky, 3 —
Uranska mokrad, 4 — Tribeé, 5 — Spacinsko-
niznianske polia, 6 — Sifava, 7 — Ostrovné luky,
8 — Malé Karpaty, 9 — Lehnice, 10 — Kralova, 11
— Dunajské luhy, 12 — Dolné Povazie.

Obr. 1. Hniezdne teritérid sokola raroha na
zdpadnom Slovensku (2011-2014). Nadmorska
vyska 1 (zlta) — 110-250 m n. m., 2 (zelena) — >
250 m n. m., 3 (siva) — Chranené vtacie tuzemie.
Cerveny bod - hniezdne teritérium; gisla (1-33)
— &islo hniezdneho paru. CHVU 1 — Zahorské
Pomoravie, 2 — Velkoblahovské rybniky, 3 —
Ulanska mokrad, 4 — Tribeé, 5 — Spaginsko-
niznianske polia, 6 — Sihava, 7 — Ostrovné luky,
8 — Malé Karpaty, 9 — Lehnice, 10 — Kralova, 11
— Dunajské luhy, 12 — Dolné Povazie.
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corded four basic parameters: the territory by occupied a
pair, whether there was any breeding attempt in the oc-
cupied territory, the success rate of breeding and the
number of fledglings that flew away. We consider the
case of at least one young bird flying from the nest as
being a successful nesting. Each breeding attempt was
characterized from the viewpoint of a breeding attempt
in the following cases: nest box on a pylon, artificial
nest on a pylon, artificial nest on a tree or natural nest
on a tree. From 2011 to 2013 we monitored the ecolo-
gical aspects of saker falcon nesting, while considering
that the population of the examined species was nesting
mostly in nest boxes or in artificial nests on high voltage
pylons and in an artificial nest on a tree in from 2011 to
2014. We paid attention mainly to the evaluation of
nesting conditions on the pylons and to the factors asso-
ciated with bringing food and feeding. The diet moni-
toring was carried out using three methods: by
collection and analysis of the dietary residues, by using
photo traps and by using a webcam. For evaluation of
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the nesting conditions and prey composition we used 86
thousand photographs taken by photo traps from 2011
until 2013. We used 25 thousand photographs taken by
photo traps to evaluate the factors of bringing food and
feeding, and from the results of recording 495 hours of
daily routine with a video camera in 2013, we suc-
ceeded in acquiring data from a single time period, from
hatching until fledglings period. In addition, we collec-
ted dietary residues from nests of the western Slovakia
population after the fledglings period of 33 pairs in the
years 2011 until 2013. Data documentation was carried
out using ScoutGuard SG 550 V photo traps and a Geo-
vision 1.3 MPx webcam. The photo traps were set such
that three photographs would be taken every minute
upon detecting movement. The webcam was set to
shoot ceaselessly from dawn till dusk and was turned
off at night. However, in both cases some drop-outs
were noticed: in some cases the photo traps did not re-
cord movement in the nest for some unknown reason,
and the webcam did not record during heavy rains. The
dominance of the foraging range species in the indi-
vidual years (seasons) was counted in a standard way
according to Losos et al. (1985), i.e. as a percentage of
the particular species in the monitored nests in the given
year (season). Nomenclature for bird species follows
Kovalik et al. (2010) and for mammals species follows
Luptak (2003).

Data analysis
For a comparison of the diet composition from a qual-
itative and quantitative point of view between different
nests and years (from 2011 to 2013), respectively, the
indirect gradient principal component analysis (PCA)
was used, as the length of the gradient ascertained from
the detrended correspondence analysis (DCA) was
2.099 and 0.916 for the analysis of nests and years, re-
spectively. As input data, we used the relative abun-
dance (number) of the ascertained diet species for the
individual nests and years, respectively. Considering the
distinct difference in the number of available dietary
residues in the particular nests (4 individuals min., 196
individuals max., n = 42 nests), only nests with more
than 20 individuals of prey determined in the nest (n =
34) were used in analysis of the diet composition
between different nests. Thus we used the final matrix
comprising 47 lines (prey species) and 34 columns
(nests). Full dataset (n = 42 nests) was used for analysis
of the diet composition between different years.

In PCA analysis, the square-root transformation of
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species data was performed. Scaling was set on the in-
terspecies correlations, centering was set by the
samples. These analyses were performed with the soft-
ware CANOCO 4.5 (Microcomputer Power, USA; Ter
Braak and Smilauer, 2002).

The relative diet abundances were used for statistical
data processing in STATISTICA 8 (StatSoft, USA). For
assessment of statistically significant differences in the
relative prey species abundances between 2011 and
2013, we used the Kruskal-Wallis ANOVA test, and the
Mann-Whitney U test was used to compare the indi-
vidual years on the level of significance o = 0.05.

Results

Population changes

In the study period (2011-2014) from 36 to 44 occupied
territories were recorded in Slovakia (Tab. 1). In 2011,
the most pairs-occupied territories (44) and nesting at
the same time (43) were recorded, while in 2014, the
fewest occupied territories (36) and breeding attempts
(31) were recorded. The highest number of successfully
breeding pairs was recorded in 2011 (36) and the lowest
in 2013 (21). The highest breeding success was 2.9
fledglings/all breeding attempts and 3.7
fledglings/successful breeding attempts in 2012, the
lowest was in 2013 (1.79/breeding attempt), the highest
in 2014 (3.10/breeding attempt). The lowest total num-
ber of fledglings was recorded in 2013 (61), the highest
in2012 (112) (Tab. 1).

The species strongly preferred nesting in nest boxes
on high voltage pylons (93%, Tab. 2). We recorded
nesting in artificial nests on high voltage pylons only in
a small number of cases (5%). For the last 4 years, only
2 breeding attempts were recorded in artificial nests on
trees. Only one pair bred in a natural nest, on a tree in
western Slovakia in 2011 (Tab. 2).

Diet composition
Through the years 2011-2013 approximately 2991 indi-
viduals of prey of the saker falcon were collected from
42 nests in western Slovakia (Tab. 3). The eudominant
species of prey was the common pigeon (Columba livia
f. domestica) with an overall abundance 58.81% in all
nests. Its frequency varied from 14.81 to 83.17% in
particular nesting localities.

The dominant prey species were the European ham-
ster (Cricetus cricetus), the common starling (Sturnus
vulgaris) and the common vole (M. arvalis). Another
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Tab. 1. Saker population trend between 2011 and 2014 in western and eastern Slovakia.
Tab. 1. Populaény trend sokola raroha v rokoch 2011 az 2014 na zapadnom a vychodnom Slovensku.

western Slovakia / zapadné Slovensko

eastern Slovakia / vychodné Slovensko

successful successful

occupied all breeding breeding number of occupied all breeding  breeding number of
year / territories / attempts / attempts/ fledglings/ territories / attempts/ attempts/ fledglings /
rok obsadené  vsetky Uspesné pocet obsadené  vSetky Uspesné pocet

teritéria hniezdne hniezdne  vyletenych teritoria hniezdne hniezdne vyletenych

pokusy pokusy mladat pokusy pokusy mlédat

2011 31 31 26 84 13 12 10 26
2012 30 27 19 70 12 12 11 42
2013 27 23 14 40 12 1 7 21
2014 28 23 19 70 8 8 7 26
Tab. 2. Various types of saker falcon nesting in Slovakia from 2011 to 2014.
Tab. 2. Rézne typy hniezdenia sokola raroha v rokoch 2011 — 2014 na Slovensku.
type of a nest/ typ hniezda 2011 2012 2013 2014 2011-2014
nest box on a pylon / budka na el. stipe 40 36 31 29 136
artificial nest on a pylon / umelé hniezdo na el. stipe 2 3 2 1 8
artificial nest on a tree / umelé hniezdo na strome 0 0 1 1 2
natural nest on a tree / prirodzené hniezdo na strome 1 0 0 0 1
> 43 39 34 31 147

three species recorded in dietary residues (n > 2%) were
the stock dove (Columba oenas), the common hare
(Lepus europaeus) and the common pheasant (Phasia-
nus colchicus). The other species recorded in dietary
residues were recedent (2) and subrecedent species (38)
of prey. The overall abundance of birds (Aves) was
80.14%. The list of all species of prey is summarized in
Tab. 3. While observing dietary changes, we analyzed
the relationship between the species recorded in the
saker falcon diet and their distribution in the individual
nests (2011-2013). The result of indirect PCA ordina-
tion is the ordination graph (Fig. 2), the first two axes of
which explain 83.8% of species variability (the first axis
explain 79% and the second 4.9%).

The first axis explains the species dominance, and
the second one explains the foraging range of the indi-
vidual pairs in relation to the dominant component of
the prey. The cluster of nests, numbering 18 and 8, rep-
resents the nests with a low percentage of C. /ivia f. do-
mestica in the diet (15, or more precisely 33%). In
contrast, the most abundant species in the diet of these
nests were other species, such as M. arvalis (nest no. 8)
or C. cricettus (nest no.18). The other cluster is made up
of nests 14/2012, 27 and 33/2012. In these nests, the
percentage of feral pigeon is increasing (32-47%),
while the percentage of other species, such as M. arva-
lis, C. cricettus and also S. vulgaris, is still remains
high. Next is the cluster of nests which are close to each
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other within the foraging range; we are dealing here
with the pairs that are rather distant from each other
(n0.10, 19 or 24), that are close to each other (10 and
25), or that use the same nests in two consecutive sea-
sons (no.17 in 2011 and 2012). In these cases, feral pi-
geon usually comprises half of the diet, while the
dominant species are C. cricettus and S. vulgaris, with
L. europaaeus also abundant. Nest number 15 (Fig. 1) is
distinctive from the viewpoint of the diet specialization.
The most abundant prey species was L. ridibundus
(42%) in this case. Within the last cluster, consisting of
12 nests, we noted the eudominance of feral pigeon
(64-85%).

Within the monitoring of dietary changes, we ana-
lyzed the relations between the species observed in the
saker falcon diet and those in the particular breeding
seasons (2011, 2012 and 2013). The result of the indi-
rect ordination of PCA is an ordination diagram (Fig. 3),
the first two axes of which explain 99% of species vari-
ability (the first axis explains 96.5% and the second
2.5%). The first axis explains the dominance of the spe-
cies, the second the prey species diversity in the indi-
vidual breeding seasons. The 13 species displayed on
the right side of the graph along the first ordination axis
represent the main component of the falcon diet. The
common noctule (Nyctalus noctula), the European mole
(Talpa europaea) and the common jay (Garrulus
glandarius) were absent completely in the saker falcon
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Tab. 3. Diet composition of the saker falcon in western Slovakia between 2011 and 2013.
Tab. 3. Potrava sokola raroha na zapadnom Slovensku v rokoch 2011 az 2013.

species / druh 2011-2013 (%) 2011-2013 (n) 2011 (%) 2012 (%) 2013 (%)
Columba livia f. domestica 58.81 1759 55.13 56.21 65.36
Cricetus cricetus 8.93 267 12.18 10.07 5.75
Sturnus vulgaris 8.09 242 14.10 8.55 5.98
Microtus arvalis 6.75 202 3.85 7.53 5.52
Columba oenas 2.81 84 2.56 3.05 2.30
Lepus europaeus 2.31 69 0.64 214 2.99
Phasianus colchicus 2.01 60 1.92 1.88 2.30
Pica pica 1.40 42 0.00 1.73 0.92
Columba palumbus 1.34 40 0.64 1.12 1.96
Chroicocephalus ridibundus 0.97 29 0.64 1.02 0.92
Perdix perdix 0.77 23 0.64 0.92 0.46
Streptopelia decaocto 0.70 21 1.92 0.61 0.69
Coturnix coturnix 0.57 17 0.64 0.46 0.81
Talpa europaea 0.53 16 0.00 0.71 0.23
Nyctalus noctula 0.47 14 0.00 0.61 0.23
Alauda arvensis 0.40 12 0.64 0.25 0.69
Garrulus glandarius 0.33 10 0.00 0.05 1.04
Vanellus vanellus 0.33 10 1.28 0.20 0.46
Spermophilus citellus 0.33 10 0.64 0.41 0.12
Turdus philomelos 0.23 7 0.64 0.20 0.23
Mus musculus 0.23 7 0.00 0.36 0.00
Streptopelia turtur 0.13 4 0.00 0.20 0.00
Passer domesticus 0.13 4 0.00 0.20 0.00
Passer montanus 0.13 4 0.00 0.15 0.12
Asio otus 0.13 4 0.00 0.15 0.12
Passeriformes 0.13 4 0.64 0.10 0.12
Turdus merula 0.10 3 0.00 0.10 0.12
Psittacidae 0.10 3 0.00 0.15 0.00
Turdus pilaris 0.07 2 0.00 0.05 0.12
Melopsittacus undulatus 0.07 2 0.00 0.10 0.00
Aves 0.07 2 0.64 0.05 0.00
Arvicola amphibius 0.07 2 0.00 0.10 0.00
Lacerta agilis 0.07 2 0.00 0.10 0.00
Apus apus 0.03 1 0.00 0.05 0.00
Corvus monedula 0.03 1 0.00 0.00 0.12
Corvus frugilegus 0.03 1 0.64 0.00 0.00
Lullula arborea 0.03 1 0.00 0.05 0.00
Parus major 0.03 1 0.00 0.00 0.12
Fringilla coelebs 0.03 1 0.00 0.00 0.12
Lanius collurio 0.03 1 0.00 0.05 0.00
Crex crex 0.03 1 0.00 0.05 0.00
Philomachus pugnax 0.03 1 0.00 0.05 0.00
Apodemus sylvaticus 0.03 1 0.00 0.05 0.00
Apodemus microps 0.03 1 0.00 0.05 0.00
Sorex araneus 0.03 1 0.00 0.05 0.00
Rana cf.esculenta 0.03 1 0.00 0.05 0.00
Scorpionida sp. 0.03 1 0.00 0.00 0.12
> 100 2991 100 100 100

diet in 2011, but they were found (even though subre-
cedently or recedently) in 2012 and 2013. We can gen-
erally characterize the species cluster in the left part of
the graph along the first ordination axis as a supple-

mentary saker falcon diet (24 species), represented in
small numbers (or the species did not even occur) in all
the seasons. The other cluster is a grouping of species,
such as the song trush (Turdus philomelos), the rook
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Figs 2-3. PCA graph representing the prey species location of the saker falcon in ordination space (2) with regard to the individual
nests (2011-2013), where the first ordination axis explains 79% and the second axis 4.9% of the species data variability; and (3)
with regard to the breeding seasons 2011-2013, where the first ordination axis explains 96.5% and the second axis 2.5% of the spe-
cies data variability. Empty circle — nest, full circle — year, triangle — prey species. Species name abbreviation consists of first letters
of the genus and the species name (see Tab. 3).

Obr. 2-3. Graf analyzy hlavnych komponentov (PCA) znazorrujuci polohu druhov potravy sokola raroha v ordinacnom priestore (2)
vzhladom k jednotlivym hniezdam (2011 — 2013), kde prva ordina¢na os vysvetluje 79 % a druha os 4,9 % variability druhovych dat;
(3) vzhladom k hniezdnym sezénam 2011 — 2013, kde prva ordina¢na os vysvetluje 96,5 % a druha os 2,5 % variability druhovych

dat. Prazdny kruzok — hniezdo, plny kruzok — rok, trojuholnik — druh potravy. Skratka nazvu druhu pozostava z prvych pismen ro-
dového a druhového mena (vid Tab. 3).
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Tab. 4. A comparison of diet composition by the method of ana-
lysis from the video camera (the second and third column) and
analysis of dietary residues (the fourth and fifth column) from
nesting pair number 1 in 2013.

Tab. 4. Porovnanie zloZzenia potravy metédou analyzy z
videokamery (druhy a treti stipec) a analyzy potravnych
zvyskov ($tvrty a piaty stipec) hniezdeho paru &. 1 v roku 2013.

species / druh n % n %

Columba livia f. domestica 61 4519 15  51.72
Lepus europaeus 16 11.85 3 1034
Sturnus vulgaris 15 11.11 2 6.90
Passeriformes 11 8.15 0 0.00
Aves 6 4.44 0 0.00
Microtus arvalis 6 4.44 0 0.00
unknown / nezname 5 3.70 0 0.00
Phasianus colchicus 5 3.70 3 10.34
Alauda arvensis 3 2.22 0 0.00
Turdus merula 2 1.48 0 0.00
Columba oenas 1 0.74 1 3.45
Corvus corone 1 0.74 0 0.00
Anas sp. 1 0.74 0 0.00
Saxicola rubetra 1 0.74 0 0.00
Talpa europaea 1 0.74 0 0.00
Vanellus vanellus 0 0.00 1 3.45
Chroicocephalus ridibundus 0 0.00 3 10.34
Turdus philomelos 0 0.00 1 3.45
> 135 100 29 100

(Corvus frugilegus) and unidentified species of song-
birds or birds, supplemented by S. citellus. These spe-
cies occurred in the diet of the saker falcon only in
2011, or in the other years they were originally not de-
termined individuals to the species level (in the case of
Passeriformes and Aves sp.). The European ground
squirrel was slightly more abundant in the diet in 2011
in comparison with the other monitored years.

A similar statement applies also to northern lapwing
(Vanellus vanellus). The collared dove (Streptopelia de-
caocto) was represented recedently in 2011, while in the
other years it occurred only subrecedently. By contrast,
the dominant species in all three seasons were: C.
cricetus, S. vulgaris and mainly C. livia f. domestica.
While in case of first two species the share in the diet in
the particular years decreases, in the feral pigeon the
share in the diet increases (from 55% in 2011 to 65% in
2013). The common hare and the wood pigeon, repre-
sented subrecedently in 2011 and recedently in 2012
and 2013, also showed an increased share in the last two
years.

No statistically significant difference in the abun-
dance of prey species in the nests between the years
2011 until 2013 were found (¥*> = 2.066; p = 0.356).

When comparing the individual years, we found a stat-
istically significant difference between the years 2011
and 2012, but no statistically significant difference
between the years 2011 and 2013 or 2012 and 2013 was
found out (Z = —1.131; p = 0.258) (Z = 0.949; p =
0.343).

By the diet analysis from the webcam, 135 prey in-
dividuals were recorded, of which 113 individuals were
determined (84%). Twelve prey species were identified,
while C. livia f. domestica, L. europaeus and S. vulgaris
(Tab. 4) were eudominant. Within the foraging range,
birds represented 83% (112 individuals), the rest con-
sisted of mammals. As for the feeding, the activity of
the female predominated over the male (74 vs. 9 cases),
while in two cases collective feeding occurred.

Discussion

In the course of the years 2011-2014, a 28% decrease in
the number of breeding pairs occurred (43 breeding at-
tempts in 2011 vs. 31 in 2014). The population of the
species in the eastern Slovakia appears to be more vul-
nerable; in the course of 4 years, a 33% decrease oc-
curred (12 pairs in 2011 vs. 8 pairs in 2014). From a
long-term point of view we can state the stabilization of
the population, especially after the increase of nest
boxes on offer after 2000 (Chavko 2010). The popula-
tion of the saker falcon in Slovakia was strongly af-
fected by extremely bad weather in 2013, resulting in a
low number of breeding pairs and juveniles. The Slovak
population is very fragile and make up for repeated bad
breeding seasons with difficulties. Implementation of
conservation measures is thus crucial for the saker fal-
con in Slovakia. The species in Slovakia has reoriented
itself, and the population now prefers nest boxes and
nests on high voltage pylons in lowlands for breeding,
though it originally nested at up to 800 meters above the
sea (Chavko 2002). This particular phenomenon is re-
lated to the change in the structure of the landscape,
which subsequently changes the original foraging con-
ditions of the species (Ambros 2008). The abundance of
individual species and the structure of the whole
cenoses depend to great extent on the method of land-
scape management by humans (McDonell & Pickett
1990, Blair 1996, Rodewald & Yahner 2001 or Crooks
et al. 2004). Primarily in agricultural land the cause of
the lower biodiversity is the decrease in the heterogen-
eity of biotopes (the presence of the forest patches in the
area, hydrological conditions or structural diversity)
caused mainly by the intensification of agricultural pro-
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duction and by the changes in management practices
(Benton et al. 2003, Pykal et al. 1997). In case of the
saker falcon, the changes in the landscape brought about
a decrease of its main prey in the past — the European
ground squirrel. Due to the perishing of the European
ground squirrel areas, a change in distribution of the
saker falcon came about — it moved to lowlands and
changed its prey specialization, with a focus on pigeons,
starlings or European hamsters. In terms of time this
process was rather quick, with the whole population un-
dergoing this change in the course of 15 years (1994 —
the first case of nesting in lowlands, 2009 — nesting in
mountains was not recorded at all; Chavko &
Deutschova 2012). The saker falcon also breeds in nest
boxes on high voltage pylons in Hungary, where the
breeding population comprises 200 pairs (Bagyura et al.
2004, 2009), and in Czech Republic where the popula-
tion has increased its numbers and stabilized at 15-20
pairs (Beran et al. 2012), while the estimate of its max-
imum size is 15-30 pairs (Mrlik et al. 1995). At the
same time the species has spread to the north or north-
west in Czech Republic, nesting mostly on high voltage
pylons but also rarely in other conditions, such as the
hollow of a tree (Horal et al. 2006, Horal 2008).

Thus, high voltage pylons represent an important
nesting site of the species not only in Slovakia (Chavko
2010) but also in Czech Republic (Beran et al. 2012),
Serbia (Puzovi¢ 2008) and Austria (Zink et al., unpub-
lished data). In these places the species achieves a high-
er success rate in comparison with nesting on trees
(pylons vs. trees: 83% vs. 63%), which manifests itself
in a higher number of juveniles (3 vs. 1.9 juveniles per
one nesting, Chavko 2010). Other studies of the biology

of other raptor species have also come to similar con-
clusions, i.e. in the common kestrel (F tinnunculus) in
Germany (Kostrzewa & Kostrzewa 1993, Hansenclover
et al. 1989). Thus the pylons on which the nest boxes
are installed represent a new nesting offer for some spe-
cies (Ellis et al. 1997, Chavko 2010, Zink unpublished
data). This new type of breeding habitat also represents
a place for researching the ecology of the species in the
newly created conditions, e.g. through the installing of
photo traps and video cameras. No less important is the
advantage of using modern technology for observation
of nesting (biology, ecology and ethology of the species
and also the nest protection). In the case of nests com-
pared by us from the viewpoint of the diet analysis from
the video camera and from the dietary residues, only 16
species were determined (Tab. 4), while 15 species were
recorded (13 determined) by video camera and the
analysis of dietary residues confirmed only 8 species. In
addition, the analysis of dietary residues helped to de-
termine three species that had not been identified by
video camera, probably because of several drop-outs in
the filming. A significant difference can be seen in the
overall amount of prey, when 135 prey individuals were
identified by video camera whilst only 29 individuals
were identified from prey remains. The stated difference
is interpreted through the possibility of removing the
undigested residues of the adult individuals or as the
result of weather conditions (a part of the diet could be
removed during windy weather). It also could be the
case of digesting the whole prey, including the bones, by
the juveniles, which is typical for raptors in comparison
with owls (Hudec 1977).

When comparing our results with the analysis of

Tab. 5. The course of the activities of mating calls and laying eggs of pair number 18 nesting on the artificial nest on a high voltage

pylon from March 3 until April 24, 2013.

Tab. 5. Priebeh aktivit toku a znasania vajec paru €. 18 hniezdiaceho na umelom hniezde na stoziari v obdobi od 3.marca do 24.

aprila 2013.

installing of a photo trap / inStalovanie fotopasce
the first flying in of saker falcon / prvy prilet raroha
the mating call / tok

the mating call recorded in the nest / tok zaznamenany na hniezde

laying of the first egg / znesenie prvého vajca

laying of the second egg / znesenie druhého vajca
laying of the third egg / znesenie tretieho vajca
laying of the fourth egg / znesenie Stvrtého vajca
the time between laying of the first and the last egg /
¢as medzi znesenim prvého a posledného vajca

the average interval of laying the eggs / priemerny interval znasania vajec

the first sitting down on the eggs / prvé zasadnutie na znasku

termination of the photo trap activity / vyvrcholenie aktivity zaznamenanej fotopascou

3 March, 00:21 pm

3rd March, 5:52 pm

5t March—15t March 2013
10 times

16t March, 8:16 pm

19t March, 5:08 am

21st March, 6:10 am

231 March, 00:32 pm
160.4 hrs

53.4 hrs
23t March 2013, 6:19 pm
24t April 2013
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data from 1976-2010 (Chavko & Deutschova 2012) we
can observe the following: Columba livia f. domestica
remains eudominant, and S. vulgaris and C. cricetus are
dominant. A significantly lower representation occurred
in P. perdix and S. citellus, by which a considerable de-
crease was recorded in Slovakia during the last decades
(Trnka 2002, Ambros 2008). Probably and partially as a
compensation for the two species mentioned above, we
state a higher share of the common vole in the diet, with
its abundance significantly increasing during the last
three years in comparison with the previous period
(1.7% vs. 6.75%). The main breeding season prey in
Central Europe (e.g. Hungary) is birds, especially feral
pigeons (C. livia f. domestica) (Bagyura et al. 2000),
but also voles. Mammals (especially sousliks) are still
the predominant prey in Eastern Europe (Moldova and
Ukraine), Turkey (Dixon et al. 2009) and Kazakhstan
(Nedyalkov et al. 2014). This basic difference in the diet
of the saker falcon in Central Europe when the replace-
ment of the decreasing population of the European
ground squirrel by the pigeon came about is also docu-
mented by other works (Frey & Senn 1980, Bagyura et
al. 1994, Horak 1998, Obuch & Chavko 1997).

By the analysis using the photo trap some factors
about the primary nesting structure were discovered
(Tab. 5). In the photographs the interspecies interaction
of the saker falcon with common kestrel was dis-
covered. The common kestrel reacted to the female
saker falcon leaving the nest and showed interest in the
nest several times. This fact confirms that nesting op-
portunities are often a limiting factor of the population
of many species, especially in the agricultural land
(Bennett et al. 2004, Hinsley & Bellamy 2000, Mason
& Macdonald 2006). The use of modern technology,
such as video cameras and photo traps, has enabled
several other ecological and ethological aspects of the
saker falcon nesting described below to be discovered
or clarified.

On the importance of nest

boxes and a landing platform
Nowadays, the nest boxes on pylons are the most im-
portant reproduction site for the population of the saker
falcon in Slovakia. We can assume that their quality,
technical arrangement and location have an impact on
breeding success. In Slovakia, nest boxes made from
aluminium metal plates of 2-2.5 mm of thickness and
60 x 60 cm in size are used. The nest box is open only
in the front where a platform is placed serving as a
landing area before entering the nest box (Fig. 4). The

bottom measures 60 x 60 cm. There are 16-20 openings
of 7-8 mm across drilled to the bottom. The base of the
platform is also made from aluminium, and the top of
the platform is made from wood with artificial grass on
top. Underneath the roof there used to be a mirror
serving as a comfortable control from the ground, en-
abling visual control of the content of the nest box with
binoculars.

The data from photo traps and the video camera
have confirmed the importance of the landing platform
for the birds occupying the nest box. Several kinds of
use of the platform by saker are shown in Fig. 5.

Based on the analysis of pictures from photo traps
and the video camera, as well as based on observations
of experts in Slovakia during the last 10 years, the use
of this type of nest box with a platform is important es-
pecially for:

» feeding of the nestlings — the adult bird lands on the
platform with the prey and feed the chicks which are
inside the nest box,

» fledglings and juveniles practicing with their wings
before leaving the nest,

» prevention of contact with the iron construction of
the pylon and thus, preventing damage to the claws,

» prevention of static electricity thanks to the wooden
construction compared with the iron construction of
the pylon,

* day and night roosting of birds also during the non-
breeding season,

* improving the protection of fledglings by a male or
female sitting on the platform.

The platform can be considered as an imitation edge

o
x
>
®©
<
(@}
35

Fig. 4. Prototype of nest box intended for the saker falcon.
Obr. 4. Prototyp hniezdnej budky uréenej pre sokola raroha.
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of a natural nests situated either on a rock or a tree. Nest
boxes with a platform are not only used in Slovakia, but
also in Czech Republic and Austria (Zink et al., unpub-
lished data). Therefore, we would recommend consider-
ing the use of a platform in the future in those countries
where it is not currently used, such as Hungary, Bul-
garia and Romania.

Interesting observations

from photo traps

Through analysis of photographs from artificial nest-
box number 18 (Fig. 1), located on a high voltage pylon
since 2009, we found that both individuals of the pair
flew into the nest repeatedly during the whole day from
March 4, whilst the female spent the night regularly in
the nest. The temperature fluctuated above zero until the
time of laying the fourth (and last) egg; the temperature
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ig. 5. Use of the landing platform by adult and juvenile saker falcons during the breeding period.
br. 5. Vyuzivanie priletovej ploSiny dospelymi aj mladymi sokolmi rarohmi po¢as hniezdenia.

dropped to —7°C on March 23, when the female sat on
the eggs and a part of the nest was covered in snow until
2 April (Fig. 6). Three chicks hatched from the 4 eggs
and successfully fledged and flew away. During the in-
cubation period, a female of the common kestrel flew
and sat on the edge of the nest approximately 30—40 cm
from the incubating female saker falcon 9 times. An
employee of the electric company disturbed the female
saker falcon and a couple of common kestrels used the
absence of the female right after the employee left and
uttered a mating call near the eggs of the saker falcon.
The female saker falcon flew back to the nest 37
minutes after the electric company employee left.
Mirror in the nest box as a
disturbing factor

In all nest boxes installed on high-voltage pylons since
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Fig. 6. Picture of photo traps of pair number 18.
Obr. 6. Zaznam z fotopasce z hniezda &islo 18.

2004 a mirror was placed inside on the upper side of the
box in order to allow us to verify occupancy from the
ground. Pictures from photo traps and records from a
video camera demonstrate that the mirror can very in-
tensively disturb the breeding birds (Fig. 7). In an eval-
uation of the function of a mirror serving as a visual
control from the ground, we found out that it may cause
stress to the pair not only during nesting but also in the
non-breeding season (Chavko 2013). The adult indi-
viduals perceive their reflection as an intruder and they
act territorially. They often gaze with a fixed look at
their own reflection and strike against the mirror. In the
case of pair number 14, the photo trap recorded 62 cases
of stressful activities linked to the mirror. Similar beha-
viour was observed by the common kestrel. Due to this,
we adopted measures and removed the mirrors from the
nest boxes. The above mentioned negative impact of the
mirror has not yet been mentioned in the literature. The
other technical parameters — the size and layout ar-
rangement of the nest boxes — proved to be suitable. An
important factor is the orientation of the nest box open-
ing considering the prevailing winds.

Conservation measures 1im-
plemented under LIFE pro-
jects

Since 2003 Raptor Protection of Slovakia (RPS) has
implemented six projects under the LIFE Nature instru-
ment. These projects have improved the conservation of
different bird species and contributed strongly to the

Fig. 7. Mirror in the nest box as a stressful factor in the breed-
ing period of the saker falcon.

Obr. 7. Zrkadlo v budke ako stresovy faktor v priebehu
hniezdenia sokola raroha.

development of the material and personnel resources of
the organization. Between 2006 and 2014 two LIFE
projects focused on the conservation of the saker falcon
were implemented in the territory of Slovakia. The
second project, LIFE09 NAT/HU/000384 Conservation
of Falco cherrug in Northeast Bulgaria, Hungary, Ro-
mania and Slovakia, contributed considerably to the
conservation of the species in Slovakia.

Several activities were carried out over four years of
the project duration, between 2010 and 2014. Regular
monitoring of the saker falcon population was carried
out in western and eastern Slovakia from LIFE project
resources in the project areas and from other resources
outside the project areas (Fig. 8). In Slovakia four ju-
venile females were tagged with a satellite transmitter in
areas bordering with the wind power plants in Austria.
This activity was focused on the influence of wind
power plants on the saker falcon individuals and popu-
lation. The results are described in detail by Nemcek et
al. (2014). Five photo traps were used in each year of
the project to identify the prey composition by new
methods and to protect the nests from robberies and
disturbance. A video camera was used on two different
nests in 2011 and 2013, in particular to collect data
about prey composition. Data on prey composition from
the photo traps and the video camera have been ana-
lysed.

Activities focused on conservation of the European
ground squirrel as an important historical saker falcon
prey were implemented, such as to participation in the
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preparation of an agri-environmental scheme (AES) for
S. citellus and its incorporation into the Rural Develop-
ment Programme (RDP) for the new period 2014-2020.
These efforts were successful, and the AES was adopted
by the government as an important tool for support of
farmers to apply proper conservation measures. Repat-
riation of S. citellus was being carried out at two sites of
20 hectares each in two SPAs (SKCHVUO016 Zahorské
Pomoravie and SKCHVUO017 Muranska planina — Sto-
lica) (Lobbova & Hapl 2014). These sites were selected
either in the vicinity of a known saker breeding site
(SKCHVUO016) or in a historical breeding site
(SKCHVUO17). The farmers on both sites were given
subsidies in the amount of 2000 euro each in 2011, 2012
and 2013 as a form of support with implementation of
the AES before it was part of the RDP. No nest boxes
were installed in the country under the recent project.
Two aviaries were built for disabled individuals, in
Bratislava and in Ratnovce.

Saker
lines

Recent results from satellite telemetry confirm that
electrocution represents a serious risk for the saker fal-
con, especially for juveniles (Nemdcek et al. 2014), and
is one of the main causes of mortality. One of the most
important activities of the LIFE09 project was the insu-
lation of dangerous electric poles to protect birds from
electrocution in western Slovakia. The responsible elec-
tric company Zapadoslovenska energetika (ZSE) a.s.

falcons and power
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N Fig. 8. Project area of the LIFE09

iﬁ project in Slovakia.

Obr. 8. Projektové uzemia projektu
LIFEO9 na Slovensku.

UA

was included in the project as an associated beneficiary
and was responsible for purchase of insulators as well as
for their installation. A type of insulator selected by
testing under the previous LIFE project was used. A
total of 1138 poles were insulated on dangerous 22 kV
power lines in the areas identified as the most important
for the saker falcon. The efficiency of the insulation was
verified by monitoring of the insulated power lines.
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