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THE DIETS of the Barn Owl Tyto alba and the Short-eared Owl Asio flammeus have been extensively studied world-
wide over the past few years, especially on the Iberian Peninsula. Nevertheless, very few studies have examined
the diets and the trophic niche overlap in areas where these two raptor species occur in sympatry. As such, in
this study we compared the diets of the Barn Owl and the Short-eared Owl inhabiting agricultural landscapes of
the Vega de Granada, south-east Spain, based on pellet analysis. The diets were very similar, as both owls preyed
mainly on small mammals, the Algerian Mouse Mus spretus being the prey most commonly found in pellets from
both species. Although the diet of the Barn Owl was more diverse than that of the Short-eared Owl, the food niche
overlap was very high, thus indicating a low interspecific trophic segregation. Despite the similarities between both
diets, the frequency of the Mediterranean Pine Vole Microtus duodecimcostatus was much higher in pellets from the
Barn Owl, thus suggesting that the Barn Owl may exert pest control in years when the Mediterranean Pine Vole

occurs in high numbers.
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Introduction
The diet of a species varies mainly according to food
availability, which is one of the main drivers of trophic
niche differentiation (Schoener 1974), as well as with
the interaction with other ecologically related species
(e.g. Adams & Rohlf 2000). When two species occupy
the same habitat, a competition for food resources and
a segregation of the trophic niches is expected to occur,
especially when resources are scarce (Hardin 1960). In-
deed, similar species that show allopatric distributions
usually exploit the same resources (Lopes et al. 2020),
whereas some degree of trophic niche segregation takes
place when they live in sympatry (Gambale et al. 2020).
In sympatric raptor species, interspecific competition
is indeed a major source of exclusion (Newton 1979).
Thus, raptors with similar diets coexist more frequently
when prey diversity is higher, as this allows niche
segregation (Moreno-Rueda et al. 2009). In raptors,
interspecific trophic segregation can be induced both
by the abundance and body size of prey, as well as
the foraging strategies and activity time of the raptors
(Jaksi¢ & Braker 1983, Leveau et al. 2004, Garcia &
Arroyo 2005), although a transition to opportunism in
sympatric raptor species may occur because of a lack of
direct competition for food (Gerstell & Bednarz 1999).
The selection of different prey groups by sympatric spe-
cies also explains food niche segregation processes in
areas where raptor species exhibit a food niche overlap
of 47-73% (e.g. Thorstrom 2000, Navarro et al. 2003,
Zhao et al. 2011, Romanowski & Lesinski 2019).
Agricultural landscapes imply particular eco-evolu-
tionary impacts on wild organisms (Turcotte et al. 2017).
Thus, agricultural farmland composition and connectiv-
ity alter some parameters of the population dynamics
of small mammals (Huitu et al. 2003, 2008, Pita et
al. 2007), which may cause unpredictable population
fluctuations in prey and potentially provoke changes in
the trophic niche of raptor predators. A few studies have
been performed on trophic niche segregation between
raptors in agricultural systems (Garcia & Arroyo 2005,
Skierczyrniski 2006, Milchev 2016), and many of these
species, particularly nocturnal raptors, are great allies
for farmers. Thus, in the same way that insectivorous
birds control insect pests (Martinez-Ndfiez et al. 2020),
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nocturnal raptors sustainably control small mammal
pests that damage crops (Paz-Luna et al. 2020). In fact,
Barn Owls Tyto alba can base their diet exclusively on
mammal agricultural pests (Kross et al. 2016). Moreover,
recent evidence shows that low-impact agricultural
systems may support a number of open-habitat and
threatened bird species (reviewed in Wright et al. 2012).

The Barn Owl and the Short-eared Owl Asio flam-
meus are medium-sized nocturnal raptors (wingspan of
80-95 cm and 95-110 cm, respectively) that are widely
distributed across the globe (Mikkola 1983) and co-
exist in many geographical areas, including the Iberian
Peninsula (Marti & Del Moral 2003). The diets of these
raptor species have been extensively studied worldwide.
In the Mediterranean basin, small mammals (rodents
and shrews) constitute the main food for these owls (e.g.
Ruiz 1996, Bosé & Guidali 2001, Bontzorlos et al. 2005,
Glingor et al. 2020, Romano et al. 2020). Nevertheless,
the dietary composition of Barn Owls and Short-eared
Owls shows some biogeographical variations, with
a variable presence of other prey types such as birds,
reptiles, bats, and invertebrates in different regions (for
the Barn Owl, see Pérez-Barberia 1991, Taylor 2004; for
the Short-eared Owl, see Martinez et al. 1998, Djilali et
al. 2016, Pozo-Zamora et al. 2017). In the Iberian Penin-
sula, the diets of both owl species have been extensively
studied during the past several years. The Barn Owl
feeds mainly on the Algerian Mouse Mus spretus and
a few species of shrews (family Soricidae; Delibes et al.
1983, Vargas et al. 1988), although its trophic spectrum
increases in the Mediterranean and southern regions
of the Iberian Peninsula, where Barn Owls also feed on
passerine birds, insects, amphibians, reptiles and bats
(Herrera 1974, Herrera & Jaksi¢ 1980, Vargas et al. 1982,
Pérez-Barberia 1991). In contrast, the Short-eared Owl
shows a preference for the Common Vole Microtus arva-
lis when abundant (Delibes et al. 1991, Romén 1995), but
can also feed mainly on other rodents such as M. spretus
(Calvo 1998), or complement its diet with passerines,
insects, or even amphibians in the southern Iberian
Peninsula (Ruiz 1996). Overall, these results suggest
that the dietary diversity of these owls increases at lower
latitudes within the Iberian Peninsula.
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Despite the above, very few studies have examined
the diets of the Barn Owl and Short-eared Owl in areas
where they occur in sympatry. In agricultural areas of
Chile, for example, the diets of the two owl species
overlap considerably (95%) and the dietary diversity
is quite similar, with both raptors preying on the same
rodent species in similar proportions (Figueroa et
al. 2009). Similarities between the diets of both owls
are also found in agricultural lands in Pakistan, al-
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though there is a slight difference in terms of prey age
(Mushtaq-Ul-Hassan et al. 2007). Finally, in the Iberian
Peninsula, where the Barn Owl and Short-eared Owl
coexist mainly in winter, the diet of both owls differs
regarding prey proportion, with the Barn Owl feeding
more frequently on shrews and amphibians than the
Short-eared Owl (Romén & Ibafiez 2004,).

The aim of the present study is to examine the diets
of sympatric Barn Owls and Short-eared Owls and
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FIGURE 1. Location of the points where pellets were collected (circles: Barn Owl Tyto alba; triangle: Short-eared Owl Asio flammeus), distributed
throughout the agricultural mosaic of the Vega de Granada, south-east Spain.
— Insamlingsplatser for spybollar (cirlar: tornuggla Tyto alba, triangel: jorduggla Asio flammeus), spridda | det mosaiska jordbrukslandskapet i Vega de

Granada, syddstra Spanien.
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the food niche overlap among them in an agricultural
landscape of south-east Spain. We examine the prey
composition of the diets and compare the dietary diver-
sity, trophic breadth, and food niche overlap between
the two owl species.

Material and methods

STUDY AREA, PELLET SAMPLING, AND IDENTI-
FICATION OF PREY

We studied the diets of the Barn Owl and the Short-
eared Owl in the Vega de Granada, located in the
vicinity of the city of Granada in south-east Spain
(Figure 1). The Vega de Granada is a fertile agricul-
tural landscape of almost 90,000 ha, irrigated by the
Genil river, and with a great diversity of crops (e.g.
maize Zea mays, potatoe Solanum tuberosum, and
asparagus Asparagus officinalis). Despite the agrarian
intensification, natural elements—such as hedgerows
and streams with native plants—are still preserved,
thus making this an unusually heterogeneous farm-
land. The area is located at ca. 620 m above sea level
(masl), with a Mediterranean climate (dry and hot in
summer; rainy and cold in winter). The mean annual
precipitation is 402.62 * 32.50 L m2 y! and the mean
temperature is 15.4 *+ 0.2°C (climate data for the peri-
od 2010-2019 obtained from the IFAPA agroclimatic
weather station, close to the study area).

Pellets from Barn Owls (n=128) were collected in-
dividually during the spring and part of summer 2014
(22 February to 31 August 2014) in five roosts (see co-
ordinates in Figure 1; mean altitude, 621 masl). Pellets
from Short-eared Owls (n=39) were individually col-
lected on 4 March and 11 March 2019 in a single roost-
ing area (37°1145"N, 3°39'57"W; 602 masl). Pellets from
both raptors were stored in individual bags and the
date of collection and coordinates were noted. Once in
the laboratory, the pellets were broken up by immers-
ing them in a 6% hydrogen peroxide solution (EssentQ

®) for 1-2 hours, and hair and biological matter other
than bones were removed. Small mammal prey species
were identified from skulls and lower jaws by using
the EGAeduca dichotomous key (http://www.uhu.es/
egaeduca/), and bird prey species were identified on
the basis of skulls and beaks, as described by Moreno
(1985, 1986, 1987). A Leica LED2500 stereoscopic
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microscope was used to identify both prey types, and
jaws and skulls were measured using digital callipers
(accuracy: 0.01 mm). As some bird prey could not be
identified to the species level due to the poor condition
of their skulls, they were assigned to the genus or family
level. Any prey items that could not be identified were
classified as “unidentified bird or mammal” Arthropod
prey were assigned to the order level. Hence, prey items
were sorted into Operational Taxonomic Units (OTUs),
based on recognized features. All prey were identified
by JGB and PJN.

DIETARY AND STATISTICAL ANALYSES
We used the Mann-Whitney U test to compare the
number of prey per pellet for the two raptors, consider-
ing that the dependent variable followed a non-normal
distribution. Given the imbalance between Barn Owl
and Short-eared Owl pellet numbers, we used rare-
faction curves (based on Hill numbers) to compare diets.
Thus, we rarefied a number of pellets twice the smallest
number of pellets collected per raptor (i.e. 39 pellets x
2) using incidence data. This gave an effective number
of prey species, taking into account the species richness
and species abundance in pellets (Chao et al. 2014). The
Hill numbers framework accounts for widely used diver-
sity measures, such as species richness (q,), Shannon di-
versity (q;) and Simpson diversity (q,) (Chao et al. 2014).
We calculated Levins’ Index (Levins 1968) to deter-
mine the trophic niche amplitude (D) for each raptor
species according to the following equation:

1

D= —
b5

where P, is the proportion of the prey item i. In ad-
dition, we calculated Pianka’s Niche Overlap Index
(Pianka 1973) to determine the food niche overlaps (O)
between two raptor species based on degree of similar-
ity, according to the following equation:

0= 2By X Py
(0 Pijz X ¥ Py*)1/2

where Pij is the proportion of prey item i in the diet of
raptor j, and P, is the proportion of the same prey item
in raptor k. This index ranges from o to 1, with a value
of zero indicating an absence of dietary overlap and 1 in-
dicating a complete dietary overlap between the species.
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Descriptive statistics were calculated and statistical
analyses performed using R v. 4.0.0 (R Development
Core Team 2020). Plots, rarefaction analyses, and tro-
phic niche overlap calculations were conducted using
the packages ggplot2 (Wickman 2016), iNEXT (Hsieh
et al. 2016), and EcoSimR (Gotelli et al. 2015), respec-
tively. The basic statistics are given as mean * standard
deviation (SD).

Results

A total of 167 pellets were harvested (Barn Owl: 128;
Short-eared Owl: 39) and 444 prey items were re-
moved from the pellets (Barn Owl: 307; Short-eared
Owl: 137). We were able to identify 11 taxa at the
species level, one at the genus level, four at the family
level and one at the order level (Table 1). In addition,
we were unable to identify 11 prey items (10 avian and
1 mammalian; 2.48% of the total). The number of prey
per pellet ranged from one to eight individuals in the
Barn Owl, and up to six in the Short-eared Owl. The
average number of prey per pellet was significantly low-
er for the Barn Owl (2.40 * 1.41 prey per pellet) than
for the Short-eared Owl (3.51 + 1.17; Mann-Whitney U
test, z=5.01, P <0.001; Table 1). The prey number per
pellet differed between the raptors depending on the
prey groups: mammals appeared in higher quantity
for the Short-eared Owl than for the Barn Owl (Barn
Owl: 2.12 + 1.44 mammals per pellet; Short-eared Owl:
3.31+1.42; z=4.79, P <0.001), but the number of birds
per pellet did not differ between the two raptor species
(Barn Owl: 0.27 £ 0.46 birds per pellet; Short-eared
Owl: 0.21 + 0.47; z=1.23, P=0.32; Table 1).

The diet of the Barn Owl in our study area consisted
mainly of mammals (88%), followed by birds (11%),
and a limited presence of beetles (0.65%; Table 1). The
Algerian Mouse constituted the main mammal prey of
the Barn Owl (52%), followed by the Mediterranean
Pine Vole Microtus duodecimcostatus (almost 23%). The
main bird prey was the House Sparrow Passer domes-
ticus, with a frequency of 3.6%, with the other bird
groups appearing at lower frequencies and unidentified
birds representing 3.3% of all prey (Table 1). In con-
trast to the Barn Owl, the diet of the Short-eared Owl
showed a slightly greater predominance of mammals
(94%) and a lower presence of birds (almost 6%; Table
1). For the Short-eared Owl, M. spretus appeared more
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frequently, with a rate of 78% (versus 52% in the Barn
Owl), and the second most consumed prey was also
M. duodecimcostatus (almost 9%). The main bird prey
was the Eurasian Tree Sparrow Passer montanus, which
appeared at a rate of 2.9% (Table 1).

After comparing the diets of both raptor species
using the rarefaction analysis (with a maximum of 78
samples), interpolation gave an estimated prey richness
of 12.58 for the Barn Owl diet and 12.11 for the Short-
eared Owl diet (Figure 2). Rarefaction analysis showed
that the Shannon diversity was higher for the diet of the
Barn Owl than of the Short-eared Owl (5.54 vs. 4.23;
Figure 2). Similar results were obtained for the Simpson
diversity (3.73 vs. 2.66). The sample coverage was 0.97
and 0.93 for the Barn Owl and the Short-eared Owl,
respectively (Figure 2). Levin’s index showed that the
Barn Owl had a higher trophic niche breadth (D=2.96)
than the Short-eared Owl (D=1.61). However, Pianka’s
trophic niche overlap index revealed a high niche over-
lap between the species (0=0.939).

Discussion
Our results—although they should be interpreted with
caution due to low pellet numbers and the sampling
being performed during years and different lengths of
seasons—show that, on average, pellets from Short-
eared Owls contained more prey than pellets from the
Barn Owl, with the former preying more frequently on
small mammals. Specifically, in an agricultural land-
scape from south-east Spain, both owls based their diet
mainly on the Algerian Mouse, although this species
was more prevalent in the diet of the Short-eared Owl.
The Mediterranean Pine Vole was the second most
consumed prey by both raptors, although its frequency
was much higher in pellets from the Barn Owl. As such,
the Barn Owl may be an effective agent for controlling
this vole when abundant (Kross et al. 2016, Paz-Luna
et al. 2020). In contrast, birds were minor components
in the diets of both owls. Lastly, although the diversity
and trophic niche amplitude indices were always
greater for the Barn Owl than for the Short-eared Owl,
Pianka’s index showed a high trophic niche overlap
between the two raptors, thus suggesting a low trophic
segregation between both owls.

This study included data from different years (Barn
Owl and Short-eared Owl pellets were collected in
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TABLE 1. Dietary composition for Barn Owl Tyto alba and Short-eared Owl Asio flammeus in the Vega de Granada, south-east Spain. N = prey

number; freq. = frequency.

— Dietsammanséttning for tornuggla Tyto alba och jorduggla Asio flammeus i Vega de Granada, syddstra Spanien. N = antal.

Tyto alba Asio flammeus
Barn Owl tornuggla Short-eared Owl jorduggla
Prey N Freq. Mean N/pellet N Freq. Mean N/pellet
Bytesdjur N Frekvens  Medeltal/pellet N Frekvens — Medeltal/pellet
Mammalia | mammals dédggdjur
Order ordning Rodentia
Microtus duodecimcostatus 70 22.80% 0.55 12 8.76% 0.31
Mus musculus - - - 8 5.84% 0.21
M. spretus 161 52.44% 1.26 107 78.10% 2.74
Rattus rattus 17 5.54% 0.13 - - -
Order ordning Eulipotyphla
Crocidura russula 21 6.84% 0.16 1 0.73% 0.03
Talpa occidentalis 2 0.65% 0.02 - - -
et el - - - o om
Sum mammals Summa dédggdjur 271 88.27% 212 129  94.16% 3.31
Aves | birds faglar
Order ordning Galliformes
Coturnix coturnix - - - 1 0.73% 0.03
Order ordning Passeriformes
Alaudidae - - - 2 1.46% 0.05
Hirundo sp. 1 0.33% 0.01 - - -
Sylviidae 5 1.63% 0.04 1 0.73% 0.03
Turdus merula 1 0.33% 0.01 - - -
Muscicapidae 1 0.33% 0.01 - - -
Passer domesticus 1" 3.58% 0.09 - - -
P. montanus 1 0.33% 0.01 4 2.92% 0.10
Motacillidae 3 0.98% 0.02 - - -
Serinus serinus 1 0.33% 0.01 - - -
e S
Sum birds Summa faglar 34 11.10% 0.27 8 5.84% 0.21
Insecta: Coleoptera | beetles skalbaggar 2 0.65% 0.02 - - -
Total prey items 307 100% 2.40 137 100% 3.51

2014 and 2019, respectively). A key assumption to
compare the diets of the Barn Owl and the Short-eared
Owl is that over-abundance of a prey species in a year
did not alter the prey selection of owls. The population
dynamics of several rodents of the subfamily Arvico-
linae, such as voles, typically demonstrate multi-annual
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cyclic fluctuations, with phases occurring every two
to five years (Oli 2019). However, unlike other voles,
populations of the Mediterranean Pine Vole are not
known to exhibit cyclic fluctuations (Guédon et al.
1992, Paradis & Guédon 2004). Although, in other
populations, the Short-eared Owl shows a clear prefe-
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FIGURE 1. Rarefaction asymptotic curves for the diets of Barn Owls Tyto alba and Short-eared Owls
Asio flammeus showing three diversity indices, estimated from 78 pellets. Note that the Barn Owl
diversity indices were calculated using an interpolated method and the Short-eared Owl indices were
calculated using an extrapolated method. Shaded areas represent the 95% confidence interval.

— Asymptotiska urtunningskurvor (frén s.k. rarefaction analysis) for tornugglans Tyto alba och jordugglans
Asio flammeus dieter, som visar tre diversitetsindex uppskattade fran 78 spybollar. Notera att matten
beréknades genom interpolering for tornugglan och genom extrapolering for jordugglan.

Delibes et al. 1983, Vargas et
al. 1988, Delibes et al. 1991).
The murine Algerian Mouse
was the most abundant prey
in the diet of both owls, a
finding consistent with
those previously reported
in the Iberian Peninsula
(see Introduction).
Furthermore, this is
one of the first studies
examining the diet of the
Short-eared Owl in the
south-east region of the
Iberian Peninsula, together
with that reported by Ruiz
(1996), since most dietary
research for this raptor
species has been carried
out in northern latitudes
(e.g. Delibes et al. 1991,
Roman 1995, Calvo 1998).
In agricultural landscapes
from southern regions of
the Iberian Peninsula, the
Short-eared Owl feeds
mainly on Algerian Mouse,

rence for voles (75-81 % of all prey consumed) when
demographic explosions occur (Delibes et al. 1991,
Romadn 1995), we did not observe such a preference
since the frequency of Mediterranean Pine Vole in
pellets of the Short-eared Owl was only 8.7 %. The
Barn Owl, on the other hand, normally exhibits an
opportunistic behaviour when selecting prey (Tores
et al. 2005). This would imply that the frequency of
mammals found in pellets reflects their density in the
field (Andrade et al. 2016). As such, the diet composi-
tion of the Barn Owl in our study area suggests that no
peak in the vole population occurred when the study
was carried out, as the frequency of Algerian Mouse
in pellets was much higher than that of Mediterranean
Pine Vole (52 % vs. 22 %).

Our study shows that small mammals are the most
important dietary component for the Barn Owl and
Short-eared Owl in farmlands in south-east Spain, as
reported previously from the Iberian Peninsula (e.g.
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followed by Mediterranean
Pine Vole (Ruiz 1996, this study). Moreover, in this
geographical region, the Short-eared Owl replaces the
Common Vole, which is absent in the southern half of
the Iberian Peninsula, with other small mammals as
its main prey, such as the Algerian Mouse, (Ruiz 1996,
this study). In contrast, the Barn Owl has a similar
dietary composition in farmlands in south-east Spain
and other regions of the Iberian Peninsula, always
showing a preference for murine and arvicoline ro-
dents (Herrera & Jaksi¢ 1980, Delibes et al. 1983, Var-
gas et al. 1988, this study). In other Mediterranean and
southern farmlands of the Iberian Peninsula, the diet
of the Barn Owl is quite similar, with a preference for
Algerian Mouse, followed by voles (Herrera & Jaksié
1980, Vargas et al. 1982).

Considering a latitudinal gradient within the Iberian
Peninsula, it has been reported that the diet of both
owls seems to be more diverse at lower latitudes, since
the Barn Owl and the Short-eared Owl complement
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their diet with birds, amphibians, reptiles, bats, or
arthropods in the Mediterranean and southern regions
(Herrera & Jaksi¢ 1980, Vargas et al. 1982, Pérez-Bar-
beria 1991, Ruiz 1996). However, we did not observe
such a diversity of prey groups. In this study, both
raptors complemented their mammal-based diet with
several bird species, mainly passerines, but they did
not feed on a greater diversity of groups, as observed in
other habitats located at similar latitudes. This could be
explained by the agricultural landscape of the present
study harbouring a sufficient quantity of their main
prey (the Algerian Mouse), thus meaning that neither
of the owls need to prey on alternative species. Indeed,
the Barn Owl feeds mainly on Algerian Mouse when
abundant and only switches to an ornithophagous diet
when the density of Algerian Mice is low or this species
is absent (Vargas et al. 1988). The Short-eared Owl,
on the other hand, seems to be a specialist predator
of Algerian Mouse, as it positively selects this rodent,
feeding mainly on Microtus voles only when explosive
demographic expansions occur (Delibes et al. 1991).

The results of the rarefaction analyses indicate that
the richness of both diets did not reach an asymptote,
probably because some prey (mainly birds) could not
be identified to the species level. Thus, the number of
rarefied pellets (78) was insufficient to estimate the ex-
act richness of the Barn Owl and Short-eared Owl diets
in this study. Despite the similarities found between
the diets of the two raptors, the diversities and trophic
niche breadth indices showed that the Barn Owl has a
more diverse diet than the Short-eared Owl, although
both diets overlap strongly when considering Pianka’s
trophic niche overlap index. Nonetheless, these results
should be considered with caution due to low sample
size for the Short-eared Owl.

Trophic segregation among raptors can be induced
by the selection of different average prey body size
(Jaksi¢ & Braker 1983, Garcia & Arroyo 2005), the
selection of different prey groups (Thorstrom 2000,
Navarro et al. 2003), or the raptors’ territoriality (Jaksi¢
1985) or display of different foraging strategies and
times of activity (Leveau et al. 2004). Differences in
the time of activity between the species could explain
the slight differences between their diets, as the Barn
Owl is a strictly nocturnal predator (Taylor 2004)
whereas the Short-eared Owl hunts mainly at twilight
(Onrubia 2016). In spring, the Algerian Mouse shows
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peaks of activity at around twilight (Vargas et al. 1987),
thus increasing its detectability for the Short-eared Owl,
which would prey on it more frequently than the Barn
Owl. On the other hand, the selection of different prey
groups could also explain the few differences between
both diets, as the Barn Owl hunts a higher diversity
of bird species and mammals than the Short-eared
Owl. However, our results showed that the diets of
both owls strongly overlap in our study area. Other
studies have found a similar diet composition in Barn
Owl and Short-eared Owl when living in sympatry
(Mushtaq-Ul-Hassan et al. 2007, Figueroa et al. 2009),
although some trophic differentiation regarding se-
lection of different prey groups may occur (Roman &
Ibafiez 2004). Thus, the Barn Owl seems to prey on
a larger diversity of species than the Short-eared Owl,
such as rats, voles, amphibians, and several bird spe-
cies (Roman & Ibafiez 2004, this study), although this
consumption of a higher diversity of prey by the Barn
Owl is not sufficient to produce a clear trophic segre-
gation. It is plausible that the farmlands in the study
area harboured abundant food resources, in terms of
rodent populations, which could mean that Barn Owls
and Short-eared Owls hunt the same prey species, thus
leading to a high trophic niche overlap (Figueroa et al.
2009).

An understanding of the diet of raptor species in
agricultural landscapes is important to determine the
potential of a species to control mammal pests. The
Barn Owl and the Short-eared Owl are sympatric in
farmlands in south-east Spain and prey on the same
mammal species. The reproductive success of owls may
be enhanced because of the abundance of voles (Char-
ter et al. 2015), thus affecting the predator-prey popula-
tion dynamics. The Mediterranean Pine Vole accounts
for 23% of all prey consumed by the Barn Owl, sug-
gesting that this owl species might control voles when
they constitute an agricultural pest in this region. Voles
cause major damage to several field crops (Buckle &
Smith 2015) and Barn Owls have been proposed as an
effective biological control service for such pest rodents
through the use of artificial nest-boxes (Kross et al.
2016). Indeed, a nest-box installation treatment allowed
Barn Owls to effectively reduce the vole population in
several crops in another region of Spain (Paz-Luna et
al. 2020), which could be complemented by other con-
trol methods (Haim et al. 2007). Hence, management
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measures aimed at improving the conservation and
population sizes of Barn Owls and Short-eared Owls
may be useful for the control of mammal pests, thereby
reducing the use of pesticides and improving the envi-
ronmental quality of farmlands and their products, and
reducing costs for farmers
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Svensk sammanfattning
Under senare ar har fédoval hos tornuggla Tyto alba
och jorduggla Asio flammeus studerats 6ver hela vérlden,
speciellt pa Iberiska halvon. Trots det har man sallan
undersokt dieterna hos dessa arter i omraden dar de
forekommer tillsammans. Nar tva arter forekommer
i samma miljo forvantas detta leda till konkurrens om
fédan, med en uppdelning av nischen som foljd (speciellt
om det &r brist pa foda). Har har vi jamfort dieterna hos
tornuggla och jorduggla i ett omrdde med jordbruks-
landskap i syddstra Spanien (Vega de Granada, figur 1).

Studien baseras pa analys av spybollar (n=128 for
tornuggla; n=39 for jorduggla) som samlats in manuellt
under varen och sommaren 2014 samt 2019, vid 6 plat-
ser. Spybollarna I6stes upp i en 16sning med viteperox-
id och annat material dn ben avlagsnades. Bytesdjuren
artbestdmdes genom granskning i stereolupp av skallar
och underkékar (ddggdjur) samt skallar och nabbar
(faglar). Leddjur (Arthropoda) bestamdes till ordning.

Totalt 444 bytesdjur kunde bestimmas ur de 167
undersdkta spybollarna. Vi kunde bestimma 11 taxa
till artniva, ett till slakte, fyra till familj och ett till
ordning (tabell 1). Ytterligare 11 bytesdjur (10 faglar
och 1 daggdjur) kunde ej bestimmas. Antalet bytesdjur
per spyboll varierade mellan 1 och 8 (medel 2,40) hos
tornuggla och 1-6 (medel 3,51) for jorduggla. Det fanns
i genomsnitt fler daggdjur per spyboll for jorduggla
(medel 3,31) dn for tornuggla (medel 2,12) medan det
inte var nagon signifikant skillnad mellan arterna for
faglar (medel 0,27 for tornuggla, 0,21 for jorduggla).

Vi fann att de bada ugglearterna har valdigt likartad
diet, bestdende frimst av mindre diggdjur (88 % hos
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tornuggla och 94 % hos jorduggla). Algerisk husmus
Mus spretus var det vanligaste bytet i spybollar fran
bada arterna (78% hos jorduggla och 52 % hos torn-
uggla). Den vanligaste figelarten bland bytesdjuren var
pilfink (3,9 % hos tornuggla och 2,9 % hos jorduggla),
medan férekomsten av arthropoder var vialdigt lag.
Aven om dieten hos tornuggla var mer varierad in hos
jorduggla (Shannons diversitetsindex=5,54 respektive
4,23; figur 2), s& fanns det ett stort overlapp i fodoval,
vilket indikerar en lag grad av trofisk segregering mellan
arterna. Trots likheterna i val av bytesdjur, sa forekom
provencegransork Microtus duodecimcostatus i betydligt
hogre utstrickning i spybollar fran tornuggla (52 %
jamfort med 9 % hos jorduggla).

Avsaknaden av tydlig nischuppdelning mellan de tva
ugglearterna kan méjligen forklaras med skillnader i
fodosdksbeteende, dér tornugglan ar en strikt nattaktiv
predator medan jordugglan framst &r aktiv under skym-
ning och gryning. En viktig begrdnsning med studien
ir att data for de tva arterna samlades in olika &r (2014
for tornuggla och 2019 for jorduggla). S& det gér inte att
utesluta att eventuella skillnader i diet mellan arterna,
som observerats hér, beror pa temporal variation i
tillgdng pa olika typer av bytesdjur. Eftersom provence-
gransork vid hoga tatheter kan utgora ett skadedjur
for jordbruket, skulle man utifrdn vara resultat kunna
spekulera i om tornuggla kan vara viktig for att minska
sadan skada, genom att kontrollera sorkpopulationen.
Man har i andra studier observerat att uppsattning av
holkar for tornuggla kan minska méngden sorkar i
jordbrukslandskapet.
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