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Abstract - The diet of long-eared owls was studied by analyzing pel-
lets collected in the winters of 1985 and 2021 in a protected areas of NW 
Italy. In 1985, the owl diet was dominated by the wood mouse Apodemus 
sylvaticus, birds (Ploceidae sp.), and the Savi’s vole Microtus savii; in 
2021, the diet is dominated by the harvest mouse Micromys minutus, the 
wood mouse, and the bank vole Myodes glareolus. The shift in diet only 
partially reflects changes over time in the arable land surrounding the na-
ture reserve. While the increase in the number of bank voles over 38 years 
can be explained by the increase in forest cover, the increase in the number 
of rice field mice contrasts with the reduction in their preferred habitats; 
the marshes have disappeared, the ditches have been reduced, and riparian 
vegetation has largely been removed. In addition, the most stable agro-
ecosystems, such as poplar groves and meadows, have been largely re-
placed by intensive cereal and soybean crops. It is likely that improved 
harvesting and the expansion of intensive cultivation may partly explain 
some dietary shifts, such as the decline in birds, while the increase in har-
vest mice may be the effect of increased opportunistic predation on small 
populations surviving in suitable but fragmented habitats. As the harvest 
mouse is in decline throughout its range, natural and anthropogenic habitat 
changes may indirectly lead to increased predation on a threatened species 
and undermine its conservation. 

 
Key words: long-eared owl, Asio otus, prey, pellets, rodents, agricul-

tural intensification. 
 
Riassunto - Trentotto anni dopo: cambiamenti nella dieta del gufo 

comune Asio otus in una riserva naturale dell’Italia nord-occidentale. 
La dieta del gufo comune Asio otus è stata studiata analizzando le 

borre raccolte negli inverni del 1985 e del 2021 in una riserva naturale 
dell’Italia nord-occidentale. Nel 1985, la dieta dei gufi era dominata dal 
topo selvatico Apodemus sylvaticus, dagli uccelli (Ploceidae sp) e dall’ar-
vicola di Savi Microtus savii; nel 2021, la dieta è dominata dal topolino 
delle risaie Micromys minutus, dal topo selvatico e dall’arvicola rossastra 
Myodes glareolus. Le modificazioni nella dieta riflettono solo in parte i 
cambiamenti avvenuti nel tempo nei terreni coltivabili che circondano la 
riserva. Mentre l’aumento dell’abbondanza dell’arvicola rossastra nel 
corso di 38 anni puт essere spiegato con l’aumento della copertura fore-
stale, l’incremento del topolino delle risaie è in contrasto con la riduzione 
degli habitat elettivi: le zone umide sono scomparse, fossi e corsi d’acqua 

sono diminuiti e la vegetazione ripariale è stata in gran parte eliminata. 
Inoltre, gli agroecosistemi più stabili, come i pioppeti e i prati, sono stati 
in gran parte sostituiti da colture intensive di cereali e soia. È probabile 
che il miglioramento delle tecniche di raccolta e l’espansione delle colture 
intensive possano spiegare in parte alcuni cambiamenti alimentari, come 
il declino degli uccelli, mentre l’aumento del topolino delle risaie potrebbe 
essere l’effetto di una maggiore predazione opportunistica sulle piccole 
popolazioni che sopravvivono in habitat adatti ma frammentati. Poichй il 
topolino delle risaie è in declino in tutto il suo areale, i cambiamenti del-
l’habitat, sia naturali che di origine antropica, possono portare indiretta-
mente ad impatti aggiuntivi che ne compromettono ulteriormente la 
conservazione; fra questi l’aumento opportunistico della predazione su 
una specie a distribuzione locale fortemente frammentata. 

 
Parole chiave: gufo comune, Asio otus, predazione, borre, roditori, 

intensificazione agricola. 
 
 

INTRODUCTION 
The long-eared owl Asio otus (L., 1758) is a nocturnal 

predator that prefers to hunt on open fields, usually avoiding 
forests and dense woodlands (Wijnandts 1984; Hagemeijer 
& Blair 1997; Zmihorski et al., 2012). In southern Europe, 
long-eared owls overwinter in communal roosts that can be 
formed by tens of birds; this makes it easy and profitable to 
collect pellets and obtain data about the diet (Mikkola, 
1983). Long eared owl diet has been extensively studied all 
over its distributional range and a huge amount of infor-
mation on winter diet is available (Birrer, 2009); most of the 
studies were conducted over relatively short periods (Zim-
merman, 1963; Korpimäki, 1992), but long-time studies on 
response of long eared owl have shown a functional re-
sponse to changing abundance of its preys (Tome, 2003; 
Sharikov et al., 2014; Tulis et al., 2015). 

Diachronic studies on diet changes allow the analysis of 
climatic and environmental variation and its effect on feed-
ing ecology (Milligan et al., 2009). Time can affect habitat 
characteristics, seasonality, prey availability and behavior 
(Tablado et al., 2014, Milana et al., 2018); ecological and 
behavioral traits can be affected by variation in temperature, 
rainfall and snowfall, trend of chemical use in agriculture, 
reduction of microhabitat, decrease of stable agro-ecosys-
tems as meadows, increase of afforested patches (Green et 
al., 2001).  

The general outcome of several hundreds of papers pub-
lished on winter diet of long-eared owls can be summarized 
as follows: i) it can behave as an opportunistic predator 
(Tome, 1991; Shao & Liu, 2006; Bertolino et al., 2011); ii) 
its preferred preys are mainly voles (Microtinae) and par-
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ticularly the common vole Microtus arvalis in central and 
northern Europe (Birrer, 2009); iii) meteorological con-
ditions can affect the diet and hunting success (Canova, 
1989; White, 2008; Sharikov & Makarova 2014), and iv) 
brood sizes and fledging rates depend on food availability 
(Lehikoinen et al., 2011, Jackson & Cresswell, 2017). 

The prevalence of Microtinae in diet has been consid-
ered sometimes as a feeding specialization (Cecere & Vicini, 
2000); however, the long-eared owl may behave as a plastic 
predator, quickly and opportunistically switching from the 
most abundant local prey to other (Nilsson, 1981; Canova, 
1989; Rubolini et al., 2003). The preference for voles is 
probably due to the prevalence of these rodents in open 
farmland of central and northern Europe; where Microtinae 
are nearly absent, as in the Italian northern plain, mice (Mu-
ridae) usually predominate in the diet (Schmidt, 1973; Ga-
leotti & Canova, 1994; Garcia Gonzales & Cervera Orti, 
2001; Bertolino et al., 2011). 

Environmental or human-induced factors as land-use 
changes, climate change, forest and agro ecosystems man-
agement, and rodenticide use, can affect owls (Mikkola, 
1983; Haug & Oliphant, 1990; Birrer, 2009; Spadetto et al., 
2024). Aschwanden et al. (2005) reported that the long-
eared owl is declining in several areas of Europe as a con-
sequence of the intensification of agricultural practices and 
the related decline of small mammals. Balestrieri et al. 
(2019) have recently demonstrated that the diet of an owl 
guild in a protected area in northwest Italy changed from 
1995 to 2015 and that some agricultural practices are the 
most probable cause. As the Long-eared owl can show a 
functional response to prey abundance variation (Korpi-
mäki, 1992; Tome, 2003), the diachronic study of diet vari-
ation can provide useful information about prey ecology and 

their response to habitat change over time. The aim of this 
paper is then to analyze changes that occurred in the diet of 
a local wintering population, as assessed by the analysis of 
pellets collected in 1985 and 2021. 

 
 

MATERIALS AND METHODS 
 

Study area 
The study area coincided with the Site of Community 

Interest “Monticchie” (SCI IT 209000; 450836 N, 093854 
E). The site covers ca. 250 ha on the left bank of the river 
Po, of which 24.5 ha are plain hygrophilous forest and 225.5 
ha agricultural land. Residual forested areas consist of allu-
vial woods with alder Alnus glutinosa, white willow Salix 
alba, common ash Fraxinus excelsior, and deciduous ripa-
rian woods with oak Quercus robur and elms Ulmus spp. 
The buffer agricultural area is composed of nearly 70% 
maize, 15% meadows, 10% hedgerows and woodlot, and 
5% ditches and channels. Weather stations of Codogno 
(LO), Piacenza (PC), and Sarmato (PC) provided archive 
data on yearly mean rainfall (mm), air humidity (%), and 
average temperatures (°C) (ARPA Emilia Romagna, ARPA 
Lombardia).  

 
Pellet analysis and small mammal sampling 

A total of 120 pellets were collected in January 2021 at 
a communal winter roost of 7-11 birds and compared with 
a sample of 120 pellets collected before the huge snowfall 
of December 1984-January 1985 (data already published in 
Canova 1989; Tab. 1). Pellets were dry opened by hand and 
forceps; each pellet was treated as a single sample. 

Preys were identified as the minimal number of individ-
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Tab. 1 – Comparison between diet composition of the Long-eared owl in 1985 and 2021. Statistical significance in relative 
frequency (i.e., number of individuals of each species/total number of individuals × 100) is tested by χ2 and Holm-Bonferroni 
Sequential Procedure. / Confronto tra la composizione della dieta del gufo comune nel 1985 e nel 2021. Il test χ2 e la Holm-
Bonferroni Sequential Procedure sono stati adottati per il confronto statistico delle frequenze relative nei due periodi (numero 
di individui di ciascuna specie/numero totale di individui × 100). 
                                                                    1985                                                      2021                                   χ2                   p 
                                                 n           %           b           %                   n           %           b           %                                  
Arthropoda                               0           0            0            -                    2          1.0          4          0.1                2.0         ns 
Aves (Ploceidae)                     26        14.5       390       12.8                 3          1.5         45         1.7               16.7         * 
Crocidura suaveolens             4          2.2         26         0.8                  3          1.5         18         0.7               0.14        ns 
Myodes glareolus                    7          3.9        126        4.1                 32        16.2       576       21.5              16.1         * 
Microtus savii                         20        11.2       280        9.2                 16         8.1        224        8.4               0.44        ns 
Apodemus sylvaticus             114       63.7      2166      71.0                43        21.7       817       30.5              32.1         * 
Micromys minutus                   8          4.5         64         2.1                 90        45.5       720       26.9              68.6         * 
Rattus norvegicus                    0            -            0            -                    4          2.0        200        7.5                4.0         ns 
Muridae                                   0            -            0            -                    3          1.5         45         1.7                3.0         ns 
Microtidae                               0            -                          -                    2          1.0         30         1.1                2.0         ns 
Total preys                             179                    3050                            198                    2679                                             
Pellets                                                  120                                                        120                                                            
Pellet size                                       36.9×17.3                                             51.9×17.4                                                       
Preys/pellet                       1.49±0.78               25.4                       1.65±0.80               22.3                                              
ns, not significat; n, frequency; b, weight; *significant difference.
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uals, which we were able to identify according to the same 
anatomical parts of bones observed under a binocular mi-
croscope and then compared with identification keys (Cha-
line, 1974) and our own archive collection. Estimates of 
prey biomasses were derived from specimens collected in 
the study area or literature for Brown Rat Rattus norvegicus 
(Di Palma & Massa 1981), lesser white-toothed shrew Cro-
cidura leucodon, bank vole Myodes glareolus, wood mouse 
Apodemus sylvaticus (Canova et al., 1999); an average 
weight of 15 g was assigned to birds, Muridae and Micro-
tidae undetermined.  

Small mammal abundance was estimated by trapping 
sessions carried out in 1984 and 1986, 1994 and 2003 (Ca-
nova, 1992; Gaudenzi, 1995, Filippini 2004). Originally, 
trapping sessions were carried out in six habitats in the study 
area (marshes, woodland, hedgerows, crops and meadows, 
ditches, and poplar groves). In the ‘80s, small mammals 
were trapped by 64 snap traps, singly arranged in an 80×80 
nr grid at 10-m intervals. Grids were located in woodlands, 
marshes, poplar groves, and meadows, while 30-trap tran-
sects of snap traps were arranged along hedgerows and drai-
nage ditches. All traps were checked daily, and trapped 
individuals were removed and bait replenished. Each trap-
ping session lasted 72 hours. In 1994 and 2003, small mam-
mals were trapped by 100 live Sherman traps singly 
arranged in a 10×10 grid at 12-m intervals in woodlands, 
poplar groves, and meadows (the marshes have meanwhile 
disappeared). A 30-live trap transect was arranged along 
hedgerows and drainage ditches. Each trapping session 
lasted 72 hours; each individual was individually marked 
by fur clipping, sexed, weighed, and released in the wild. 
To facilitate comparison between periods, quantitative data 
were normalized by applying a synthetic index of abun-
dance on trapping data: n = (number of individuals of each 
species/number of trap night*trap number) *100. More de-
tails can be found in Canova (1989). 

 
Statistical analyses 

Data were expressed as percent frequency of occurrence 
[F = (number of individuals of each species/total number of 
pellets) × 100] and percent relative frequency of occurrence 

[RF = (number of individuals of each species/total number 
of individuals) × 100]. Raw frequency data were compared 
between periods by chi-square test, adopting a Holm-Bon-
ferroni sequential procedure for multiple hypothesis tests; 
the procedure reduces the possibility of getting a statistically 
type I error when performing multiple tests (Holm, 1979). 
Standard non-parametric statistics were adopted to test for 
differences between indices. 

 
 

RESULTS AND DISCUSSION 
A total of 120 pellets were collected and analyzed in 

1985 and 2021, and a total of 377 prey species were identi-
fied (179 in 1985 and 198 in 2021). In 1985, the wood 
mouse Apodemus sylvaticus was the most important prey 
(RF=63.7%); birds (Ploceidae RF=14.5%) and Savi’s vole 
Microtus savii (RF=11.2%) were other relevant prey (Tab. 
1). In 2021 long eared owls fed mostly on harvest mice Mi-
cromys minutus (RF=45.5%); the wood mouse (RF=21.7%) 
and the bank vole Myodes glareolus (RF=16.2%) were two 
other important preys, while Savi’s voles were preyed on 
less frequently (RF=8.2%) than in the previous period (Tab. 
1). The importance of other prey categories was negligible 
and did not significantly differ between the two periods. The 
mean number of preyed individuals per pellet varied from 
1.49 in 1985 to 1.65 in the last period (U=41.6, p<0.05), 
while the average weight decreased from 25.4 g to 22.3 g 
(U=38.3, p<0.05). Diet diversity slightly increased from 
1985 (D=0.55) to 2021 (D=0.71), and the size of pellets in-
creased from 36.9 cm in 1985 to 51.9 cm in 2021 (Fig. 1).  

The main differences between the diets of 1985 and 
2021 concern the relative importance of birds, which de-
clined considerably in 2021, and the harvest mouse, which 
increased sharply. In 1985, birds were mainly Ploceidae 
Passer sp., and their strong reduction in 2021 is consistent 
with the decrease of both sparrow species (Passer montanus 
and Passer domesticus italiae) in several areas of their dis-
tribution range (Brichetti et al., 2007; Murgui & Macias, 
2010; Birdlife International, 2021; Mohring et al., 2021). 
The house sparrow population declined over the last decades 
in several parts of Europe; Brichetti et al. (2007) estimated 
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Fig. 1 – Variation of frequency of prey per pellet and pellet size during the study period. / Variazione della frequenza di prede per borra e delle dimensioni 
delle borre durante il periodo di studio. 
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a reduction of nearly 50% of the breeding population within 
10 years. The reasons for this decline have been identified 
in winter food and nesting site shortage in the urban envi-
ronment (Hole et al., 2002; Wotton et al., 2002; Mason, 
2006) and the reduction of seed availability due to an in-
creased efficiency of harvesting in rural habitats (Robinson 
et al., 2005; Brichetti et al., 2007). Harvesting loss depends 
on many factors; during harvesting, grain loss can be due to 
the setup of the threshing system of the machine, to the rotor 
and sieve (Riethmuller, 2021). The total grain loss can be 
up to 3% of the total harvest and reach a value of 100 kg/ha, 
which is an important food resource for many granivorous 
bird species during food shortage periods. Winter requires 
particular attention since seed-eaters are more affected by 
agricultural intensification than other farmland birds (Pa-
nEuropean Common Bird Monitoring Scheme, 2021; 
Neyens et al., 2023); in northern Italy, this is commonly as-
sociated with low food availability during winter due to au-
tumn-sown cereal crops. 

Data on harvest losses in the past are not available, and 
it is difficult to separate harvest improvement from produc-
tivity; however, CREA (2016) suggested the improvement 
of harvest in the field as a guideline of productivity in agri-
culture and Cannata (2014) show a reduction from about 
4% to 3% of harvest loss from 2011 to 2022. It is then prob-
able that the decline of the house sparrow in the agricultural 
landscape of the northern Italian plain can be partly ex-
plained by the reduction of trophic resources in the open 
field following late summer-autumn harvest. On the other 

hand, the role played by the reduction of residual seeds after 
harvesting in the decline of other granivorous species has 
been discussed by Coates et al. (2017) for the ring-necked 
pheasant Phasianus colchicus, Stanton et al. (2018), and 
Rigal et al. (2023) for several farmland species.  

The increase of the harvest mouse in the diet of 2021 is 
perhaps the most interesting of the observed changes, both 
because of the role played by this prey in the increase in the 
prey/pellet ratio and the decrease in the mean biomass per 
pellet, and because its increase does not meet the reduction 
of its elective habitats occurred between 1985 and 2021. In 
1985, the rice field mouse was indeed a common species in 
ditches and marshes (Canova, 1992), two habitats that have 
disappeared or been greatly reduced and altered over the 
years (Tab. 2). The species was locally abundant in the study 
area and declined from late ‘80s, becoming very scarce; nest 
winter of harvest mouse in vegetation along ditches de-
creased from 7.2 nest*km-1 in 1985 to 0 in 1991 (Canova 
unpubl.) and it is currently very scarce along the riparian 
vegetation of ditches (Tab. 3).  

Harvest mouse is a declining species all over its distri-
bution range (de la Peña 2003; Harris, 2008; Darinot, 2016); 
warmer seasons, reduction of wetland and water shortage 
in natural habitats are considered limiting factors for the 
species, moreover threatened by waterside cutting vegeta-
tion, an agricultural activity strongly increased also in our 
study area (Darinot, 2016; Vecsernyés, 2020). Despite the 
reduction of its abundance (Perrow & Jowitt 1995), an in-
crease in owl prey has been observed by Love et al. (2001). 
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Tab. 2 – Habitat changes (%) in the foraging area surrounding roosts in 1985 and 2021. It was considered as a circle of a 1000 
m ray centered on the roost, corresponding to about 320 hectares. / Variazione percentuale della superficie di habitat nell’area 
di foraggiamento circostante i posatoi nel 1985 e nel 2021. È stata considerata una circonferenza di 1000 m di raggio centrata 
sul posatoio, corrispondente a circa 320 ettari. 
                                                               1985                                     2021                           Δ1985-2021 (ha) 
Marshes (%)                                            7.7                                         0                                       - 24.6 
Woodland (%)                                        14.1                                      19.1                                     +16.0 
Poplar grove (%)                                    22.3                                       2.7                                      - 62.7 
Cereal crops (%)                                    39.2                                      64.6                                     +81.3 
Meadows (%)                                         8.30                                       6.7                                       - 5.1 
Hedgerows (%)                                       6.4                                        6.3                                       - 0.3 
Ditches (%)                                             2.0                                        0.6                                       - 4.5 
 
 
Tab. 3 – Differences in small mammal abundance in six habitats in 1985 (a) and 2021 (b). Only species preyed in both years 
were considered. Abundance is normalized on frequency of night traps*number of traps. / Differenze nell’abbondanza di 
piccoli mammiferi in sei habitat nel 1985 (a) e nel 2021 (b). Sono state considerate solo le specie predate in entrambi gli anni. 
L’abbondanza è normalizzata sulla frequenza delle trappole notturne*numero di trappole. 
                                     Marshes             Woodland          Hedgerows           Meadows              Ditches                Poplar 
                                      a         b               a         b               a         b               a         b               a         b               a         b 
C. suaveolens               0         0            0.05    0.03            0         0            0.05       0               0         0               0         0 
M. glareolus               0.27       0            0.59    0.31            0       0.22            0         0               0       0.03            0         0 
M. savii                      0.02       0            0.02       0            0.11       0            0.07    0.01            0       0.07          0.12       0 
A. sylvaticus               0.02       0            0.46    0.53          1.11     0.2           0.76    0.06          0.33    0.13          0.59    0.17 
M. minutus                   0         0               0         0               0         0               0         0            1.56    0.03            0         0

https://www.sciencedirect.com/science/article/pii/S2351989423001683#bib40
https://www.sciencedirect.com/science/article/pii/S2351989423001683#bib40
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cereal-crop
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The author hypothesized that the amount of habitat suitable 
for harvest mice is limited so that surviving populations are 
more vulnerable to predation; on the other hand, the clearing 
of waterside vegetation and a resulting increase in predation 
have led to a sharp decline of the Water Vole Arvicola am-
phibious during the 20th century (Mate et al., 2014). Al-
though the water vole was not a common prey, its 
importance in owl diet would, nevertheless, be expected to 
have decreased; the absence of any such decrease may then 
reflect the increased vulnerability to predation resulting 
from habitat loss (Howes, 1979; Love et al., 2001). There-
fore, in our study area, it is likely that concurrent effects of 
disappearance of marshes, reduction of ditches and alter-
ation of riparian vegetation (Tab. 2) have markedly reduced 
the average abundance of harvest mouse, but small surviv-
ing population were exploited by the log eared owl, able to 
feed opportunistically on locally suitable trophic sources. 

In Tab. 2, we show habitat changes that occurred from 
1985 to 2021 around the roosts; analyses were carried out 
on a 320-ha circle area, adopting an average foraging 
radius from the literature. In 38 years, the surface of in-
tensive crops, mainly maize and soybeans, strongly in-
creased by 81.3 ha while poplar groves and meadows, 
which are more stable agro-ecosystems, decreased by 62.7 
and 5.1 hectares, respectively. Significant changes also 
affected natural ecosystems as marshes, starting with wet-
lands that have completely lost their original surface area 
of 24.6 ha in 1985, partially converted to natural forests 
totaling 16.0 ha in 2021. In line with the agricultural ra-
tionalization of the area, ditches were also reduced by 4.5 
ha, as were hedgerows, although the loss was partially 
compensated for by new plantings made by farmers and 
the Nature Reserve with specific European funding (Reg-
ulations CEE 2078/78 and 2080/92). In summary, the data 
in Tab. 2 describe a context of marked change, both in ag-
ricultural areas, where stable agro-ecosystems (poplar 
groves and meadows) are being replaced by intensive cul-
tivation, and in natural areas, where marshes, ditches and 
hedgerows are decreasing sharply, only partly compen-
sated by their transformation into natural woodland or by 
new reforesting. 

The abundance of small mammals preyed upon by long-
eared owls in 1985 and 2021 is reported in Tab. 3; the rich-
ness of prey communities and abundance of populations in 
marshes, poplar groves, and meadows fell to 0 or decreased 
as a response to the vanishing or reduction of habitats. Rich-
ness has increased in the ditches, but the current abundance 
of wood mouse and harvest mouse, the dominant species in 
1985, is very low, as is the abundance of the new species 
that have colonized this habitat (Tab. 3); in hedgerows, bank 
vole is currently the dominant species while pine’s vole dis-
appeared and wood mouse abundance fall from 1.11 to 0.2. 
The forest prey community seems to have changed the least 
between 1985 and 2021; only pine’s vole disappeared, while 
the abundance of dominant species is similar (bank vole) or 
slightly increased (wood mouse). 

In summary, the data in Tab. 3 describe a general de-
cline in community richness and population abundance in 
all habitats, consistent with the reduction in habitat area 
that has occurred over time. Between 1985 and 2021, 
many species in many habitats have disappeared or greatly 
reduced their abundance (Tab. 3); pine’s vole disappeared 

form marshes, woodlands, hedgerows and poplar groves 
and the lesser white toothed shrew from meadows. The 
abundance of the wood mouse, the most important prey 
and the most common species in 1985 (Canova, 1989) de-
creased from 92% in meadows to 0.61%, and harvest 
mouse abundance fell from 1.56 to 0.03 in ditches. Only 
the bank vole has extended its range of habitats, colonized 
hedgerows and ditches, and maintains relatively high den-
sities even in woodland (Tab. 3). 

 
 

CONCLUSIONS 
Our study is limited by the scarcity of samples and the 

lack of an experimental design, but, as previously observed 
by Balestrieri et al. (2019) and Achille et al. (2024), for sev-
eral owl species, the data seem to point to environmental 
changes caused by agricultural activities as a factor behind 
the major changes in the diet of the long-eared owl.  

The long-eared owl is a generalist predator, but com-
pared to other lowland owls, it is a stenophagous and per-
haps selective species, at least with respect to Sorecinae and 
Crocidurinae. Consequently, it is not a useful species for 
detecting population trends or changes over time in the 
abundance of particular prey categories, such as insecti-
vores; they may be low in diet regardless of their abundance 
or accessibility. The importance of prey accessibility, re-
gardless of prey abundance, has been highlighted by Taylor 
et al. (2003), Torre et al. (2015), and more recently by 
Achille et al. (2024) for more euryphagous species, such as 
the barn owl Tyto alba. The complex of environmental vari-
ations induced by anthropogenic and natural factors in our 
study area may have resulted in the increased accessibility 
of highly fragmented populations of the harvest mouse and, 
hence, unusually high predation pressure by the long-eared 
owl. This may have an additive and detrimental effect on a 
species that is already rare and is decreasing in a large part 
of its distributional range. 
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