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Rezumat. Ciuful de padure (Asio otus) este o pasare sedentara in Moldova si formeaza colonii de iarna de cdteva zeci
de indivizi in biotopuri favorabile din localitati. Spectrul trofic al A. otus a fost studiat in perioada de iarnd in doud situri
din partea de sud al Republicii Moldova: Sadaclia si Slobozia Mare, unde au fost colectate 378 de ingluvii si identificati
678 de indivizi. Dieta ciufului de padure a constat din mamifere mici (peste 95%) si pasari. In ambele locatii dominant a
fost Microtus sp., constituind 67% in Sadaclia si 48% in Slobozia Mare, cu o frecventa de circa 70%. A doua specie ca
abundenta si frecventa a fost Mus sp., urmat de Apodemus sylvaticus. Alte specii de rozatoare au avut o pondere i 0
frecventa reduse. Chitcanii din genul Crocidura au avut o pondere similara si foarte micd in Sadaclia si au lipsit in
ingluviile din Slobozia Mare. Pasarile reprezentate de Passeriformes au constituit 4,1% in situl Sadaclia §i 2,5% in
Slobozia Mare cu frecventa redusd. Biomasa totald a prazii consumate de A. otus a fost de 9,74 kg la Sadaclia si 5,12 kg
la Slobozia mare, ceea ce demonstreaza importanta acestui pradator in reglarea numarului de rozatoare in perioada de
iarnd.

Cuvinte-cheie: Asio otus, spectru trofic, mamifere, pdsari, nisd troficd, partea de sud a R. Moldova

Abstract. The long-eared owl (Asio otus) is a sedentary bird in Moldova and form winter colonies of several dozen
individuals in suitable biotopes from localities. The trophic spectrum of A. otus was studied during the winter period in
two sites from the southern part of the Republic of Moldova: Sadaclia and Slobozia Mare, where 378 pellets were
collected and 678 individuals were identified. The diet of the long-eared owl consisted of small mammals (over 95%) and
passerine birds. In both sites the Microtus sp. dominated in the pellets, constituting 67% in Sadaclia and 48% in Slobozia
Mare, with a frequency of about 70%. The second most abundant and frequent species were Mus sp., followed by
Apodemus sylvaticus. Other rodent species had a low share and frequency. The Crocidura shrews had similar low share
in Sadaclia pellets and were missing in Slobozia Mare pellets. The birds, represented by Passeriformes, constituted 4.1%
in Sadaclia site and 2.5% in Slobozia Mare with low frequency. The total biomass of prey objects consumed by the long
eared owl was of 9.74 kg in Sadaclia and 5.12 kg in Slobozia mare, which proves the importance of this predator in
rodent number regulation during winter period.

Keywords: Asio otus, trophic spectrum, mammals, birds, trophic nishe, southern part of R. Moldova

Introduction

The long-eared owl (Asio otus otus L.) is a sedentary bird and one of the most widespread and
common nocturnal birds of prey (fig. 1). During the winter period, the density of the species increases
due to the migrant individuals from the northern regions and they form colonies of several dozen
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individuals. In most cases, the long-eared owls prefer to winter in the same places every year. The
long-eared owl is well adapted to anthropic environment and its wintering colonies are frequently
registered in localities all over Europe [1, 2, 3, 7, 11, 12, 21, 23] etc.
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Fig. 1. Long-eared owl (Asio otus) and its pellets, Slobozia Mare

After the digestion process, the owls regurgitates the indigestible remains of the consumed
animals (bones, hair, feathers, fur, chitin, etc.) in the form of pellets. The pellets study can provide
important data regarding the food regime of the prey bird, small mammal fauna in a certain area, its
density, seasonal and annual dynamics etc.

The studies of the long-eared owl trophic spectrum started in 1960’s mostly in the central part
of the republic [25, 27]. The studies continued in various natural and anthropized ecosystems of the
central part of republic, where about 50 species of small mammals, birds and insects were revealed
in Asio otus trophic spectrum [28, 29]. In the Republic of Moldova the long-eared owl inhabits the
forest edge, forest shelter belts, forest strips along the roads, parks and orchards [26]. The hunting
sectors of Asio otus are open type biotopes, especially near localities. For more than 20 years the
study of owl’s diet was practically abandoned and was resumed in the last years in various localities
of the Republic of Moldova, including the southern part. Preliminary data on the diet of Asio otus in
Sadaclia village revealed the high dominance of rodents [16]. There are no up to-date publications on
owl diet in Moldova regarding the biomass of trophic objects and niche breadth, except for several
papers concerning the long-eared owl diet in Chisinau city [17, 18].

The aim of the study was to reveal the diet of long-eared owl in two localities from the southern
part of the Republic of Moldova, to determine the prey biomass and niche breadth, as well as to
highlight the importance of A. otus in rodent species number regulation.

Material and methods

The trophic spectrum of A. otus was studied during winter period from two villages located in the
southern part of the republic: Sadaclia (46.447, 28.879) and Slobozia Mare (45.573 N, 28.167 E).

In Sadaclia a colony of 19 A. otus wintering individuals was located in the townhouse square
in coniferous trees, 174 pellets were collected in February 2022. In Slobozia Mare a wintering colony
of 16 individuals was recorded in a patch of coniferous trees near the village museum, where 93
pellets were collected in November 2022.

Each pellet was measured, weighed and unfolded. The pellets were measured and weighed; the
bones were cleaned and identified. Mammal species were identified after skull bones and teeth [19,
20]. The sibling species Microtus arvalis and M. rossiaemeridionalis, Mus musculus and M.
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spicilegus that are very similar morphologically, were considered as Microtus sp. and Mus sp. The
ecological analysis of identified mammals and birds was performed using several indexes: abundance,
frequency and biomass. The trophic niche width was estimated using the B Levins’ index: B=1/2p?,
[13], in its standardized version Bs (37): Bs=(B-1)/(n-1), where p is the fraction of items in the diet,
and n is the number of possible food categories [10]. Bs values ranges from 0 (100% utilization of a
single food category) to 1 (equal use of all categories).

Results and discussions

The analysis of length and weight of intact pellets in the studied sites is presented below, as
well as the number of individuals found in each pellet (tab. 1). The lowest values of pellet length were
registered in Slobozia Mare locality, while the pellet weight had close values in both sites. The
number of individuals per pellet varied from 1 to 4 with highest mean value in Slobozia Mare.

Table 1. Pellets measurements in the studied sites

. Pellet length, mm Pellet weight, g No of individuals per pellet
Site, no of pellets
Min-max mean Min-max mean Min-max mean
Sadaclia, n=132 21.2-59.7 36.9 1.1-34 2.13 1-4 2.26
Slobozia Mare, n=63 17.7-47.0 27.2 1.18-3.08 2.21 1-4 2.48

In winter period the trophic spectrum of long-eared owl in the studied localities consisted of
mammals from 2 orders (Soricomorpha, Rodentia) and passerine birds. In Sadaclia —435 individuals
from 8 mammal species and birds and in Slobozia Mare site — 243 individuals from 6 mammal species
and birds have been identified (fig. 2, 3).

The diversity of prey objects proved to be higher in Sadaclia site on the account of shrew
species, which is due to higher number of collected pellets, as well to a larger number of favorable
ecosystems for Crocidura species, represented by pastures, forest shelter belts and agricultural lands
in the surroundings of the locality. In Slobozia Mare, located in the Ramsar site ,,Lower Prut lakes”
the surrounding ecosystems were represented mostly by wet habitats and meadow forests, which are
favorable for shrews, but do not represent suitable hunting sectors for the long-eared owl.

" 0,69% = 4,14%

= 0,69% —————

" 6,90% \

* 0,69%

" 66,90%

= Microtus sp. = A.sylvaticus A.uralensis
= A.flavicollis = A.agrarius Mus sp.

Fig. 2. Relative abundance of prey items in the diet of A. otus in Sadaclia
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Fig. 3. Relative abundance of prey items in the diet of A. otus in Slobozia Mare

In both sites the Microtus sp. dominated in the pellets, constituting about 67% in Sadaclia and
48% in Slobozia Mare. The species frequency is also the highest, it being found in almost 70% of
the pellets (tab. 2). The second most abundant and frequent species were Mus sp., due to the location
of the colonies in the village center. A. sylvaticus was the third species according to abundance and
frequency (tab. 2). The species A. uralensis had a rather high share in Slobozia Mare pellets (11.11%)
and a frequency above 30% in comparison to Sadaclia village, where it had low relative abundance
and frequency. Other species had a share of less than 2% and much lower frequency (fig. 2, 3; tab.
2).

The shrews, represented by both Crocidura species, had similar low share in Sadaclia pellets
and were missing in Slobozia Mare pellets. The birds, represented by Passeriformes, constituted 4.1%
in Sadaclia site and 2.5% in Slobozia Mare with low frequency (tab. 2).

The highest biomass was registered in Microtus sp. and the total biomass consumed by the long
eared owl was of 9.74 kg in Sadaclia and 5.12 kg in Slobozia Mare. The high biomass of field voles,
which are considered pests of agricultural crops, and of the representatives of the genus Mus — pests
of cereal warehouses and of inhabited houses shows the importance of Asio otus in biological control
of rodent’s number in winter season.

Table 1. Frequency and biomass of prey species in Sadaclia and Slobozia Mare

Species Sadaclia Slobozia Mare
Frequency, % | Biomass, g | Frequency, % | Biomass, ¢
Microtus sp. 70.69 6984 68.42 2808
A.sylvaticus 13.79 630 42.11 630
A.uralensis 10.34 324 31.58 486
A flavicollis 1.72 75 5.26 75
A.agrarius 3.45 114 5.26 57
Mus sp. 29.31 945 57.89 855
C.leucodon 1.72 24 - -
C.suaveolens 1.72 15 - -
Passeriformes 8.62 630 10.53 210
Total biomass 9741 5121
Trophic niche width 2.08 3.171
Trophic niche width standardized 0.135 0.362
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The trophic niche width varied between 2.08 in Sadaclia and 3.17 in Slobozia Mare site; the
standardized index varied between 0.135 and 0.362, respectively, which indicate that in Slobozia
Mare site the prey categories had more even distribution in the diet, even if their diversity was lower
(tab. 2). Also, the very low Bs indicate the preference for only 1-2 prey categories, fact confirmed by
the high share of Microtus sp.

In previous studies on the territory of the republic, the preference of A. otus for the species of
the Microtus genus in the winter period in localities was also mentioned, the field voles constituting
more than half of prey objects [17, 18, 25, 27, 28, 29, 30] etc. The preference of the long-eared owl
for Microtus species is influenced by their way of life: the field voles inhabit open type ecosystems
that overlap with the hunting sectors of the long-eared owl, they reach high densities in a short time
period, thus representing an easily accessible and abundant prey. In fact, the abundance of prey in a
certain ecosystem is the main factor that influences its hunting by the predator [4, 8]. Therefore, the
proportion of the field voles in the diet of A.otus varies according to their density in the field [7, 9].

In the studied localities the share of Mus species was rather high, most probably on the account
of M. musculus, being the second prey item, fact mentioned in many other studies performed in urban
and rural areas [6, 14, 15]. Apodemus sylvaticus is also an important prey for the long-eared owl
during winter period. It has preponderant nocturnal activity and is a eurytopic species, preferring the
habitats at the edge of the forest, especially those bordering with cultivated lands, fallow grounds,
thus an accessible object for the predators. In some localities the species was even the most abundant
prey during winter period [5, 12, 15]. The stripped mouse and the pygmy field mouse are also field
species, but they are much less often hunted by birds of prey, because of their much lower density
compared to the filed voles, and because of their preference for microhabitats with tall grasses. The
yellow-necked mouse is a forest species and rarely enter open areas, thus avoiding falling prey to the
long-eared owl.

The shrews are an alternative prey type for A. otus and are mostly hunted when the abundance
of Microtus species is low. It was established that the share of shrews in the owl’s diet depends on
the abundance of Microtus species and doesn’t depend on shrew abundance in certain area [9]. The
passerine birds are important prey objects in winter, they constituted up to 4.2%, while in other studies
their share in various localities in winter period constituted 0,5-10% [2, 5, 22, 24].

Conclusions

The analysis of 378 pellets of Asio otus in two localities from the southern part of the republic
allowed the identification of 678 individuals. The length of the pellets varied between 17.7 mm and
59.7 mm with an average of 36.9 mm in Sadaclia and of 27.2 mm in Slobozia Mare. The pellets
weight varied between 1.1 g and 3.4 g with an average of 2.13 and 2.21 g, respectively. The number
of individuals per pellet varied between 1 and 4, the average being 2.26 in Sadaclia and 2.48
individuals in Slobozia Mare.

In winter period the trophic spectrum of long-eared owl in the studied localities consisted of 8
mammal species and birds in Sadaclia and 6 mammal species and birds in Slobozia Mare site. In both
sites the Microtus sp. dominated in the pellets, constituting 67% in Sadaclia and 48% in Slobozia
Mare, with a frequency of about 70%. The second most abundant and frequent species were Mus sp.,
followed by Apodemus sylvaticus. Other rodent species had a low share and frequency. The
Crocidura shrews had similar low share in Sadaclia pellets and were missing in Slobozia Mare pellets.
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The birds, represented by Passeriformes, constituted 4.1% in Sadaclia site and 2.5% in Slobozia Mare
with low frequency.

The total biomass of prey objects consumed by the long eared owl was of 9.74 kg in Sadaclia

and 5.12 kg in Slobozia mare, which proves the importance of this predator in rodent number
regulation during winter period.

The study was performed within the State Program project no. 20.80009.7007.02 and

subprogram 010701 ,, Evaluation of the structure and functioning of animal world and aquatic
ecosystems under the influence of biotic and abiotic factors in the context of ensuring ecological
security and the well-being of the population .
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