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Diet composition of birds is important to determine nutritional performance in their living areas. In
this study, nutrional properties of the diet of little owl (Athene noctua) controlling the proliferation
of some animal populations were investigated in Isparta centrum and its surroundings during the
period December 2012 to November 2013. The analysis of identification of 2336 prey items in 378
pellets collected shows that the species feeds on mainly invertabrates of the orders Insecta (92%),
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Pulmonata (1%), Haplotaxida (1%) and Scolopendromorpha (0.1%) and partly on vertebrates of the data.
orders Rodentia (4%), Insectivora (1.3%) and Passeriformes (0.6%). Vertebrate prey items were

generally observed in the bigger pellets while invertebrates were dominant in the smaller ones. The
ratio of insects in the diet significantly increased during summer months. The determination of diet
features of this species would be important to control some species considered harmful in
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agricultural areas and to provide fundamental base for biological control programmes.

INTRODUCTION

Turkey has different biodiversity from other

neighbouring countries due to its geographical location
and confluence of the Mediterrenean, Euro-Siberian and
Irano- Turanian phytogeographical zones. Therefore, this
extraordinary ecosystem and habitat diversity exhibits
considerable species diversity. In addition, two of the
most important bird migration routes viz., Northwest-
South route (from Thrace to Anatolia) and Northeast-
South route (from Eastern Black Sea region to Eastern
Anatolia region) pass through Turkey. As Turkey serves
an important foraging and breeding area BirdLife
International (2015) has identified 178 important bird
areas in Turkey both for native and migratory birds.
Having different and important features, Turkey has 437
regular and 65 passage migrant bird species (Kiziroglu,
2008).

The ecological continuity of animal species and
populations greatly depends on food acquisition and
spatio-temporal variations in quality and quantity of food.
For this reason, researches on food composition may play
a vital role in determining conditions of foraging habitats
and in threatened species restoration (Festa-Bianchet and
Apollonio, 2003; Khalil et al., 2016). Birds with different
types of feed play different important roles in the
ecosystem. For example while some bird species feeding
on fruits and nectars play a significant role in the
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distribution of plants, the others feeding on carrion have
an important role in the recycling of organic matters (Del
Hoyo et al., 1999). Various methods are used to study
diet of birds e.g. analysis of stomach contents, analysis of
adult pellets or chick regurgitations, examination of
faecal rejections, investigation of prey remains, and direct
observations as well as serological techniques and radio-
isotope-based approaches (Duffy and Jackson, 1986;
Newsome et al., 2007). However, pellet analysis is the
most frequent method used to identify bird diets (mostly
hawks and owls) because most of pellet components are
easily identifiable (Terry, 2007; Chenchouni, 2014).

Owls are represented with 10 species belonging to
two families in Turkey. These species are Aegolius
funereus, Asio flammeus, A. otus, Athene noctua, Bubo
bubo, Ketupa zeylonensis, Otus brucei, O. scops, Strix
aluco, from Strigidae and Tyto alba from Tytonidae
(Kiziroglu, 2009). The little owl (Athene noctua), the
subject of our study, is a native species in Turkey.
However, the biological significance of this species,
especially in Turkey is not yet known.

The identification of variations in diet composition
of birds plays a key role in the understanding of trophic
levels. For example, Chenchouni (2014) stated that small
mammal preys provide a rich source of energy when
other kinds of prey are not available due to cold
conditions.

In the present work, we describe the diet spectrum
of the species, assess the composition and diversity of the
diet, investigate temporal variation in prey categories
identified by analysing pellets and describe the metric
characteristics of pellets.
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MATERIALS AND METHODS

The study was carried out in Isparta and its suburbs
located in the south of Turkey, from November 2012 to
November 2013. The birds were observed in their roosts.
Periodic field studies were conducted at 12 locations
identified after continuous observations mainly on
farmlands, fruit gardens and abandoned settlements
(Fig.1). Two binoculars (Nikon: 12x50 mm and 10x50
mm), camera (Canon 1100D), digital video camera
(DCR-Trv 270), GPS (Magellan Explorist 210) were used
to record observations and the field data.
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Fig. 1. Geographic locations of the study
site used for pellet collection.

Pellet collection, measurement and analysis

The roosting sites of little owl were located in
Centrum and 10 counties (Gonen, Keciborlu, Uluborlu,
Senirkent, Sarkikaraaga¢, Yalvag, Yenisarbademli,
Egirdir, Siit¢iiler and Gelendost) of Isparta.

Primarily, the location of pellets was determined at
twilight and dusk when the birds were the most active.
Pellets from the nests were collected when the little owl
was not in the area in order to avoid their reaction that
could have been dangerous. Pellets were collected every
week of the month in the study year. The pellets were put
into nylon bags recording the date, time, place of
collection, habitat, coordinates and altitude and taken to
the laboratory for their analysis.

In the laboratory, the lenght and widthof pellets
were measured to the nearest values using electronic

calliper. Also, their dry weights were recorded using an
electronic balance (x 0.1g) after 24 hours of dehydration
at 120°C.

All the pellets were dissected using standard
methods (Yalden, 1977), the material was preserved in
Siileyman Demirel University, Department of Biology. In
addition, these data were loaded into computer with
Microsoft Excel program for statistical analyses.

Statistical analyses

The mean and standart deviation values for length
and width (at two ends Width 1 and Width 2) of pellets
were determined. The pellets were dissected to separate
the prey items that were identified by the use of
identification keys. The data were analysed separately for
pellets collected from each location.

The data were transformed using the formula:

R
qx+y

X is each data in transformation (Zar, 2010). One way
analysis of variance (One-way ANOVA) and T Test were
performed on length, width 1 and width 2 measurements.
The difference among the averages was determined for
vertebrate and invertebrate prey items and the total
number of individuals.

Analysis of variance and t Test were used to
determine the difference between the means of length and
width. Tukey Test was also used to determine differences
among means of groups. In addition, two way tables were
created according to the number of taxa and the
lenght/width measurements of pellets.

RESULTS

Fifteen little owl were observed during the study
from November 2012 to November 2013. From five
locations 378 pellets were collected (60 from Siitciler, 28
fromYalvag, 74 from Kegciborlu I, 14 from Kegiborlu Il
and 202 from Kegciborlu 111).

In all 2336 prey items were observed that belonged
to Coleoptera (1067), Orthoptera (581), Dermaptera
(549), Pulmonata (28), Scolopendromorpha (1), Rodentia
(98), Insectivora (9) and Passeriformes (3) in the 378
pellets.

Measurement of pellets

Siitgtler: Sixty pellets were measured. Length of the
pellets ranged between 58.29 and 15.50 mm, width 1
between 19.22-9.26 mm, and width 2 between 19.10 and
7.18 mm. Pellet weight ranged between 152.2 and 728.5
g. Average values of total 60 pellets: length 29.4, width
113.9, width 2 11.8 mm (Table I).
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Table I.- Average values of pellets collected (p < 0.05).
Length Width 1 Width 2

(mm) (mm) (mm)
Sutgler 29.4+10.04 13.9+£2.09 11.8+2.64
Yalvag 26.948.13 13.8+1.57 12.8+2.60
Kegiborlu-I 30.619.26 14.3+£2.03 12.3+2.15
Kegiborlu-11 29.846.30 14.242.17 11.9+£1.96
Kegiborlu-111 27.7£7.95 12.6+£1.71 10.5+£1.71

Yalvag: Twenty eight pellets were measured.
Length, 17.01 and 45.63 mm, width 1 16.98-10.81 mm;
width 2 16.36-9.16 mm, Pellets weight 211.8-1922.6 g.
Average values of total 28 pellets: length 26.9, width 1
13.8, width 2 12.8 mm (Table I).

Keciborlu I: Seventy four pellets were measured.
Length, 57.13-14.24 mm, width 1 20.38-9.35 mm, width
2 17.61-7.92 mm, weight 4654.1-312.4g. Average values
of total 74 pellets: length 30.6, width 1 14.3, width 2 12.3
mm (Table I).

Keciborlu 1l: Fourteen pellets were measured.
Length 19.65-39.94 mm, width 1 9.18-17.81 mm, width
2 8.23-14.73 mm, weight 340.8-4078.9 g. Average
values of total 14 pellets: length 29.8, width 1 14.2, width
211.9 mm (Table I).

Keciborlu I1I: Two hundred two pellets were
measured. Length 13.22-65.96 mm, width 1 8.63-19.61
mm, width 2 between 6.54-18.85 mm. Pellet weight
186.1-2594.9 g. Average values of total 202 pellets:
length 27.7, width 1 12.6, width 2 10.5 mm (Table I).

The number of individuals of taxa in the pellets

In our study, we determined 2336 prey items in 378
pellets. The difference among the average of the lengths
was significant in terms of number of invertebrate and
vertebrate preys. Statistically, the difference among
length of pellets including invertebrates was found
between 20-30 mm and 30-40 mm (p < 0.05). And when
statistical data were analyzed in terms of length of pellets
including vertebrates, the difference was determined
between 20-30 mm and larger then 40 mm (p < 0.05)
(Table 11).

Difference between the means of width 1 was
statistically significant in terms of number of invertebrate
individuals (p < 0.05). Vertebrates were more within the
largest pellets while invertebrates were dominant in the
small pellets (Table II).

Difference between the means of width 2 was not
statistically significant in terms of number of invertebrate
individuals however differences were significant in terms
of number of vertebrate individuals (p < 0.05) (Table II).

Prey items determined in 378 pellets, collected from
Isparta, numbered 2336 that belonged to both the

invertebrates (orders Coleoptera 29%, Orthoptera 32%,
Dermaptera 31% and Pulmonata 1%, Haplotaxida 1%
and Scolopendromorpha 0.1%(; and vertebrates (orders
Rodentia 4%, Insectivora 1.3% and Passeriformes 0.6%).
Some sand particles were also recovered from the pellets
collected during spring months.

DISCUSSION

From 10 counties in Isparta, southern Turkey 378
little owl pellets were collected during the period
November 2012 to November 2013; 2336 prey items
were identified. The little owl mainly fed on three Insect
orders (32% Orthoptera, 29% Coleoptera and 31%
Dermaptera), vertebrate orders Rodentia (4%) and
Insectivora (1.3%).

Five percent mammal species identified in the
pellets included Cricetulus migratorius 3.4%, Microtus
hartingi, Meriones tristrami and Crocidura suaveolens
1.6% each. Only bird species identified in the diet
belonged to Passeriformes to an extent of only 0.6%.
Grasshoppers and beetles were the main invertebrate
forms identified in the pellets. It is visualized that the
prey items in the diet depended on the availability in the
habitat however the status of prey items in the area was
not determined.

Some sand particles identified in the diet in this
study has also been reported by Finck (1989). He also
reported the occurrence of remains of earthworms in the
diet. The study documented 6.16 prey species per pellet
whereas Moschetti and Mancini (1993) reported an
average of 10.5 species per pellet thereby suggesting that
little owl could be highly selective in their diets in the
study area.

In the literature however different food items have
been reported to varying degrees of preference. Al-
Melhim et al. (1997) and Kitowski and Pawlega (2010)
stated that little owl usually preferred mammals to feed
on. Laiu and Murariu (2000) identified 10 rodent species
in little owl pellets. Zhao et al. (2011) determined that
little owls fed on invertebrates (42%) and rodents (56%).
Salek et al. (2010) determined that little owl usually
preferred insects (particularly Carabidae) and rodents.
Tome et al. (2008) reported that little owl in Portugal
steppes usually preferred invertebrate orders (Coleoptera,
Orthoptera, Dermaptera and Hymenoptera) and vertebrate
species (Mus species and Apodemus sylvaticus). Scott et
al. (2005) determined that mammals comprised 40% and
invertabrates 35% of the diet of little owl.
Grzywaczewski et al. (2006), Bon et al. (2001) and
Fattorini et al. (2000) reported that little owl generally
fed on insects belonging to orders Coleoptara,
Staphylinidae, Tenebrionidae, Scarabaeidae, Dermaptera,
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Table Il.-  The number of prey items (Mean+SEM) associated with the length range of measurement of invertebrate and
vertebrate, width 1 and width 2 (mm).
Length range N Invertebrate Vertebrate Total
<20 50 5.02 +0.60*%® 0.22+0.06° 5.24+0.58%
20- 30 191 6.65+0.40? 0.24+0.03° 6.89+0.392
30- 40 102 5.00+0.52° 0.32+0.05 % 5.32+0.52°
>40 36 5.42+1.31% 0.55+0.09° 5.97+1.33%
<13 169 6.50+£0.41*2 0.18+0.03° 6.68+0.412
>13 210 5.36+0.39° 0.38+0.03% 5.74+0.39°
<11 193 5.93+0.37*2 0.23+0.033" 6.17+0.37°
>11 186 5.81+0.44% 0.34+0.038? 6.16+0.442

* The difference between values with the same letter in each column is not significant at the level 0.05 (+SD).

Mantodea, Orthoptera, Homoptera, and Hymenoptera
(class Insecta).

Zhao et al. (2008) determined that little owls fed on
beetles (46.9%) and mammals (51%). Haunsome et al.
(2004) determined that pellets (total 39 pellets) contained
five different prey categories viz., Annelids, Coleopteran,
Mollusks and small mammals besides Microchiroptera
and birds. Shao and Liu (2008) identified 1409
individuals from pellets; 53.9% of them were mammals,
27.4% beetles, 18% reptiles and 0.6% birds. Charter et al.
(2006) reported that little owl preferred more birds and
grasshoppers than mammals, reptiles and beetles.

Thus it seems difficult to say with certainty about a
universal choice of feed items. This is however clear that
the choice varies in different habitats. Availability of prey
items could again be the deciding factor in the choice of
prey; more the availability of prey higher the choice. The
researches however have not addressed this factor.

According to the data obtained for the present work,
diet preference of little owl consisted of 92% Hexapoda
(orders Coleoptera, Orthoptera and Dermaptera), 4%
Rodentia, 2% Pulmonata, 1.3% Insectivora, 0.6%
Passeriformes and 0.1% Scolopendromorpha. We
conclude that the species mainly prefer to feed on insects
in summer season and rodents in winter season.

Gorzel and Grzywaczewski (2003) concluded that
little owl prefered invertebrates (62.3%) more than
vertebrates (37.7%). The results obtained from our study
are similar to their findings. However, we found that the
owl consumed 95% invertebrates and 5% vertebrates. All
these differences must have resulted from climatic factor,
temporal variation, geographical features and the extent
of biodiversity (Chenchouni, 2014) in the habitat.

Framis et al. (2011) determined that numbers of
little owl are continuously decreasing; its status (IUCN

Red List of Threatened Species) is however “Least
Concern”. The number of little owl is also gradually
decreasing in Turkey and the species has been
categorized locally as A.2 (endangered, 22-50
individuals) with only 22-50 individuals in the country
(Kiziroglu, 2008).

Bock et al. (2013) determined that little owl mostly
live sparsely in wooded, agricultural and rural areas and
prefer insects, rodents, earthworms and reptiles as prey.
Results of our study demonstrated that little owl generally
lived in similar habitats and preferred food such as
insects and rodents. Thus our findings partly corresponds
to the information reported in literature.

According to the interviews with local people, the
number of little owl in the area has been fast decreasing.
The reasons for this could be habitat degredation,
insecticides/herbicides being used on farmlands,
epidemics and malnutrition. Habitat degredation or
fragmentation is one of the most important negative
impacts affecting the biological activities of birds. Little
owl has also suffered from malnutrition arising from
recent decrease in the number of invertebrates and
rodents (Duhaime-Ross, 2014; Lawes et al., 2015). The
owls have also been killed because they inflict damage to
the poultry.

The little owl is economically important because it
keeps under control the population of harmful animals
(rodents, insects, birds etc.) on farmlands.

The results of this study will be helpful for studying
the diet preferences of the species and will be useful both
for farmers and conservation of species. Researches on
the availability of different prey species in different
habitats would also be helpful in determining the choice
of the prey by the little owl in a certain habitat.
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