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Abstract – The diet of top predators can provide useful information on phenology and abundance of their prey. The cosmopolitan and 
specialist Peregrine Falcon Falco peregrinus is an ideal model to assess whether food changes have occurred in the long-term. In this con-
tribution, we reviewed all available literature on Peregrine Falcon diet in Italy which contained 11 detailed datasets useful for our review, 
and also included analysis of pellets, collected at three breeding sites of Sicily during 2014 and 2015. These data allowed us to shed light 
on the Peregrine Falcon’s diet over the last forty years (1978-2015). We calculated the numerical and biomass percentage of the resident 
and not-resident prey proportions, as well as the trophic diversity of diet in each site using the Simpson diversity index. To describe the 
Peregrine Falcon food niche and investigate whether year, habitat and latitude effects existed in its diet, we used a 2nd-degree factorial 
ANOVA. Over 1,550 prey, 110 bird species accounted for 98.58% of frequency and 99.79% of biomass. Modelling showed a year ef-
fect, with the quota and biomass of resident prey species increasing across the forty years of the study period, in a way complementary 
to the decrease of the quota and biomass of not-resident prey species. Conversely, habitat and latitude predicted significantly trophic di-
versity that was larger in rural than urban habitats, and at northern than southern latitudes. The strong numerical and biomass decrease of 
not-resident prey in the trophic niche of Peregrine Falcon in Italy could be related to the negative population trends of both migratory and 
summer-breeder farmland species. Actually the bulk of prey of the Peregrine Falcon in Italy is formed by a restricted group of resident 
Corvidae and Columbidae, which have remarkably increased in the last years. This could trigger more dependence on resident prey in 
the long term, making the Peregrine Falcons more vulnerable to control programs or eradication of specific prey populations or exposing 
them locally to high risk of infections (chlamydiosis, avian trichomiasis) transferred by feral species. 
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Factors affecting the diet of Peregrine Falcon in Italy

INTRODUCTION

During last decades, climate influenced population trends 
of European migrant birds chiefly modifying their timing 
of spring arrivals from wintering grounds (Pearce-Hig-
gins & Green 2014), contracting their migratory distances 
(Visser et al. 2009, Morganti 2015) and shifting their geo-
graphical distributions (Donnelly et al. 2009, Chambert et 
al. 2015). The consequent variation in composition of avi-
an communities could likely affect ecosystem functioning 
and prey-predator equilibrium, because predators are high-
ly sensitive to changes in the availability of their prey and 
to altered prey assemblages (Newton 1979). Population 
trends of prey species, resulting from human overhunting, 
land use or climate change, may reflect changes in the diet 
of their predators (Green et al. 2015, Roulin 2015). Indeed, 
long-term studies of dietary change can provide valuable 
insight into the nature of environmental shifts across the 
habitats in which top predators forage. 

 Birds of prey shift their diet both between seasons of 
the year (Yanez et al. 2013; Bondì et al. 2014) and among 
years (Robinson et al. 2015). In the long-term, they can 
also respond to changes in density and availability of their 
usual prey moving to better and richer habitats (e.g. Mil-
lon et al. 2009) or choosing easier and plentiful new prey 
(Steenhof et al. 1988, Buij et al. 2013). Hitherto, a few 
studies have suggested that avian predators could show a 
dietary change in response of climate change which in turn 
affected their prey species (e.g. Millon et al. 2009, Roulin 
2015). 
 Peregrine Falcon is a cosmopolitan raptor (Ferguson-
Lee & Christie 2001) and it is an ideal model to assess 
whether such changes have occurred in the long-term. The 
Peregrine Falcon is sedentary and quite common along 
the Italian peninsula (826-1048 breeding pairs according 
to Allavena & Brunelli 2003), where it breeds in diverse 
habitats and altitudes (Brichetti & Fracasso 2003-2015). 
The Peregrine Falcons prey almost exclusively upon birds 
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(White et al. 2013) and the period of the highest energy 
demand of the Peregrine Falcon chicks, just before their 
fledging event in April-May, coincides with the spring 
migration of numerous potential prey species (White et 
al. 2013). Indeed some breeding pairs, especially in the 
circum-Italian islands and along migration bottle-necks 
across the Mediterranean, concentrate their hunting on 
migrant birds (Baccetti et al. 1984, Allavena & Brunelli 
2003). 
 In this contribution we reviewed all the available liter-
ature reporting data on the diet of Peregrine Falcon in Italy 
and we tested whether the falcon diet changed across time, 
habitat and latitude of Italy.

MATERIALS AND METHODS

We collected and revised all available literature on Pere-
grine Falcon diet along the Italian territory (Massa 1981, 
Schenk et al. 1983, Baccetti et al. 1984, Mocci Demartis 
& Murgia 1986, Serra et al. 2001, Ceccarelli et al. 2003, 
Proietti et al. 2004, Rizzoli et al. 2005, Leonardi & Manni-
no 2007, Fracasso et al. 2009, Fraissinet & De Rosa 2010, 
Verdari 2011) and we found only 11 detailed datasets, as 
some contributes (Massa 1981, Serra et al. 2001) provid-
ed aggregated data not useful for analysis. Moreover, we 
implemented the database with three Sicilian sites, where 
pellets were collected and analyzed during 2014 and 2015.
We treated together pellets and food remains (feathers, 
carcasses, whole bones and bone fragments), since their 
combined analysis has been recommended, as an accu-
rate method, for evaluate the diet of the Peregrine Falcon 
(Oro & Tella 1995). Pellets coming from the three Sicilian 
sites were put in separate plastic bags to avoid mixing the 
material, and then dried in laboratory in order to prevent 
organic decay. Prey were identified, when possible at the 
species or genus level, by comparison with bird and ana-
tomical collections hold in the Zoological Museum ‘Piet-
ro Doderlein’ of Palermo University and by comparative 
anatomical manuals (Cole & Serjeantson 1996). Feathers 
and other remains allowed detecting the presence of both 
wild Rock Doves Columba livia and Feral Pigeons C. liv-
ia f. domestica. Nonetheless, we considered together these 
two taxa that actually form mixed flocks and colonies (AA.
VV. 2008) and used their median body weight (cf. Brichet-
ti & Fracasso 2003-2015) to assess the biomass contribu-
tion of the two species. We excluded from our analysis all 
remains and fragments identified at taxonomic ranks (e.g. 
Passeriformes) higher than genus. In addition, we listed 
Mammal species found in the datasets, but we excluded 
them from further analyses because we were interested in 

modelling the effect of year and other predictors on the 
resident versus the not-resident quota of bird preyed upon.
The Italian Bird check-list (Fracasso et al. 2009) was 
used as taxonomical reference and species coming from 
the 14 datasets were divided into “resident” and “not-res-
ident” according to their phenology in the studied areas 
(e.g. the Common Starling was treated as resident in con-
tinental Italy and as not-resident in Sicily; cf. Brichetti & 
Fracasso 2003-2015). Accordingly, body weight of prey 
species were first obtained by pertinent literature (AA.VV. 
2008, Brichetti & Fracasso 2003-2015) and then standard-
ized (Snow & Perrins 1998), in order to obtain equal val-
ues for the 14 datasets. Per every dataset we calculated the 
numerical (PFI, Percentage Frequency of Items) and bi-
omass quotas (PBI, Percentage Biomass of Items) of the 
resident and not-resident prey proportions. Besides, we 
calculated the trophic diversity of diet at each site using 
the Simpson diversity index (1/D). We used PFI, PBI of 
both resident and not-resident prey and trophic diversity as 
response variables to describe the Peregrine Falcon food 
niche and investigate whether year, habitat and latitude ef-
fects occurred in its diet. Due to the limited sample of data-
sets, the only way to model changes in the response vari-
ables was to choose some macro-variables and categorize 
them in meaningful groups, even if some (i.e. latitude and 
year) are routinely treated as continuous variables (Sokal 
& Rohlf 1994). Therefore the 14 datasets were divided ac-
cording to: i) latitude [2 levels: group 1 from the Alps to 
northern Lazio (4693592 m N; 308890 m E); group 2 from 
southern Lazio (4633321 m N; 339067 m E) to Sicily], ii) 
habitat (2 levels: urban and rural), iii) year of collection (2 
levels: group 1 before 2000, group 2 after 2000). We per-
formed a 2nd-degree factorial ANOVA for each response 
variable and the related set of categorical predictors. The 
2nd-degree factorial design allowed checking whether al-
so interactions between predictors (i.e. ‘latitude x habi-
tat’, ‘latitude x year’ and ‘habitat x year’) could have a 
meaningful influence on the response variables. The effect 
size (partial eta-squared and observed power) of the facto-
rial design took in account the amount of information in 
the dependent variables that is explained by each predic-
tor and the relative power of the tested effects. Statistical 
significance was set at P < 0.05, and means ± standard er-
rors (SE) have been reported. Factorial ANOVA and other 
statistics (Mann-Whitney U test, linear regression) perti-
nent to the analyses were computed in STATISTICA 10.0 
(Statsoft inc.). Because the PFI and PBI response variables 
are paired and complementary (e.g. PFI of not-resident is 
equal to 1 – PFI of resident, or viceversa) statistics values 
(e.g. Z, F) are equal for every pair. 
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RESULTS

The analysis of pellets and prey remains in the 14 datasets 
of Italy yielded 1,550 identified prey of birds and mam-
mals (Tab. 1). 1,528 birds belonging to 110 different spe-
cies and 41 families form the bulk of prey yielding the 
98.58% of PFI and the 99.79% of PBI. Four new species 
(in bold in Tab. 1) have been recorded for the first time in 
the Peregrine Falcon diet, during pellet analyses of Sicilian 
sites. Nonetheless, a single family, the Columbidae, con-
tributes the highest numerical (31%) and biomass (56%) 
percentage of prey. Predation upon mammals is negligi-
ble both in terms of PFI (1.42%) and PBI (0.21%), and it 
is limited to bats if we exclude one exceptional case upon 
Rattus norvegicus. The average prey weight is 136.1±16.4 
grams and ranged from the 7-9 grams of Vespertilioni-
dae bats and Phylloscopus warblers, to the 1,065 grams of 
Tetrao tetrix (Tab. 1). The average numerical and biomass 
percentages of the avian component of diet divided per the 
resident and not-resident species has been reported in Tab. 
2, together with the preliminary Mann-Whitney U tests on 
the median values. 
 Results of 2nd-degree factorial ANOVA testing the ef-
fects of year, latitude and habitat on both the resident and 
not-resident quota of prey and trophic diversity have been 
reported in Tab. 3. Only year predicted changes in the nu-
merical percentage of both resident and not-resident spe-
cies, accounting for the 42% of variability contained in 
these response variables. Year has a power of 57% in ex-
plaining alone the information contained in the 14 PFI val-
ues. Likewise it occurs for the biomass percentage of both 
the resident and not-resident species, with a 40% of vari-
ability and a related 52% of power size. Taking into ac-
count the meaningful power of the effect year, we fitted a 
linear regression of both PFI and PBI with this predictor. 
Definitely, year had a positive effect on both the PFI and 
PBI of resident preys, which increased from 1978 to 2015 
in a way complementary to the decrease of the not-resident 
quota of prey (Fig. 1).
 Instead of year, the 2nd-degree factorial ANOVA pre-
dicted the significant effect of habitat and secondarily of 
latitude on trophic diversity of Peregrine Falcon (Tab. 3). 

DISCUSSION

Diet studies of raptors present numerous methodologi-
cal challenges, and the use of new tools like trail-camer-
as joined with the statistical treatment of unidentified prey 
provided advances in the field (Robinson et al. 2015). Mo-
lecular techniques using DNA bar-coding, actually re-

stricted to the study of frugivorous diets (e.g. Galimberti 
et al. 2016), could represent a further progress also in the 
study of raptor food niches. In an evaluation of pros and 
cons between cameras and traditional pellet analysis us-
ing the bird-eating Northern Goshawk Accipiter gentilis, 
Garcia-Salgado et al. (2015) concluded that the sensitiv-
ity of each method depended on prey size and taxonomic 
group, with no method providing unbiased estimates for all 
prey sizes and types. Despite the potential biases of using 
traditional pellet and remain analysis, this latter method is 
the only available in hand when the aim of the study is the 
comparison of actual and past data of raptor diets. 
 We were able to review and summarize the diet of the 
Peregrine Falcon in Italy across forty years and, despite the 
potential underrepresentation of preyed taxa connected to 
pellet analysis, and the broad categorization of effects that 
the low number of studies (14) and prey (1,550) allowed, 
we have confirmed the striking ornitophagous habits of the 
species which relies almost exclusively upon birds, par-
ticularly Columbidae from North Italy to Sicily. Like else-
where within the Peregrine Falcon’s large distribution, 
avian prey species span over a large range of sizes, while 
mammals are only occasionally preyed upon (see White et 
al. 2013 and references therein).
 More interestingly, when checking the trophic habits 
of the Peregrine Falcon in the long-term, we were able to 
rule out the effects of the latitude and habitat of the vari-
ous areas of study, and to find that only time (i.e. the year 
of pellet collection) influenced the variation of diet in the 
considered sample. In the last forty years, the numerical 
and biomass percentages of resident species has signifi-
cantly increased whereas the complementary quota of not-
resident species has decreased. 
 Recent studies (Morrison et al. 2013, Pearce-Higgins 
et al. 2015) have reported negative population trends of 
migratory birds, especially regards to long-distance spe-
cies, in Europe. Global changes (i.e. land use and climate 
changes) have a direct impact on population dynamics and 
the abundance of species (McCarty 2001, Walther et al. 
2002). Interestingly, the Farmland Bird Index (Gregory et 
al. 2005) in Italy during the 2000-2013 (Rete Rurale Nazi-
onale & LIPU 2014) recorded a general decrease (-17.8%) 
of farmland species. More specifically, several summer or 
partially migrant breeding species decreased (e.g. Short-
toed Lark Calandrella brachydactyla, Skylark Alauda ar-
vensis, Barn Swallow Hirundo rustica) while most of resi-
dent Corvidae and Columbidae have remarkably increased, 
likely due to anthropogenic impacts such as habitat frag-
mentation, agriculture intensification and land abandon-
ment. It is thus likely that avian community composition 
has been changing at both large and local scale, and the im-
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Anas crecca

Alectoris chukar

Coturnix coturnix

Tetrao tetrix

Egretta garzetta

Ixobrychus minutus

Podiceps nigricollis

Tachybaptus ruficollis

Accipiter nisus

Circus pygargus

Circus sp.

Pernis apivorus

Falco tinnunculus

Fulica atra

Gallinula chloropus

Rallus aquaticus

Pluvialis apricaria

Vanellus vanellus

Chroicocephalus ridibundus

Larus fuscus

Recurvirostra avosetta

Actitis hypoleucos

Calidris alpina

Gallinago gallinago

Scolopax rusticola

Tringa glareola

Tringa nebularia

Tringa sp.

Chlidonias niger

Sterna hirundo

Columba livia

Columba oenas

Columba palumbus

Streptopelia decaocto

Streptopelia turtur

Melopsittacus undulatus

Cuculus canorus

Asio otus

Athene noctua

Otus scops

Strix aluco

Tyto alba

Caprimulgus europaeus

Apus apus

Apus melba

Alcedo atthis

Anatidae (n = 1)

Phasianidae (n = 2)

Tetraonidae (n = 1)

Ardeidae (n = 2) 

Podicipedidae (n = 2) 

Accipitride (n = 3)

 

Falconidae (n = 1)

Rallidae (n = 3) 

 

Charadriidae (n = 2) 

Laridae (n = 2) 

Recurvirostridae (n = 1)

Scolopacidae (n = 6)

 

 

 

 

Sternidae (n = 2) 

Columbidae (n = 5) 

 

 

 

Psittacidae (n = 1)

Cuculidae (n = 1)

Strigidae (n = 4) 

 

 

Tytonidae (n = 1)

Caprimulgidae (n = 1)

Apodidae (n = 2) 

Alcedinidae (n = 1)

2

1

75

1

1

4

9

8

2

1

3

1

7

2

32

9

3

13

6

1

1

1

2

1

15

1

2

1

1

1

366

3

24

25

62

1

13

1

1

8

1

2

8

54

2

1

0.13

0.06

4.84

0.06

0.06

0.26

0.58

0.52

0.13

0.06

0.19

0.06

0.45

0.13

2.06

0.58

0.19

0.84

0.39

0.06

0.06

0.06

0.13

0.06

0.97

0.06

0.13

0.06

0.06

0.06

23.61

0.19

1.55

1.61

4.00

0.06

0.84

0.06

0.06

0.52

0.06

0.13

0.52

3.48

0.13

0.06

0.27

0.23

3.12

0.44

0.19

0.25

1.16

0.47

0.17

0.14

0.50

0.30

0.60

0.67

4.26

0.47

0.27

1.24

0.72

0.34

0.12

0.02

0.04

0.05

1.75

0.03

0.16

0.05

0.03

0.05

45.64

0.37

4.49

2.08

3.61

0.01

0.65

0.12

0.07

0.30

0.20

0.25

0.28

0.99

0.08

0.02

660

550

7500

1065

450

600

2790

1120

410

325

1191

730

1435

1600

10240

1125

660

2990

1740

830

280

50

96

110

4200

65

380

119

73

130

109800

900

10800

5000

8680

35

1560

290

180

720

470

600

664

2376

200

40

SPECIES n PFI PBIBiomass (gr)FAMILy

Table 1. Frequency of occurrence (PFI) and contribution in terms of ingested biomass (PBI) of prey items found in pellets and prey re-
mains of Peregrine Falcon in Italy. Prey species found in pellet analyses of 2014-2015, and that are the first record in the Italian diet have 
been reported in bold. 
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Coracias garrulus

Merops apiaster

Upupa epops

Dendrocopos major

Jynx torquilla

Picus viridis

Aegithalos caudatus

Alauda arvensis

Galerida cristata

Melanocorypha calandra

Corvus cornix

Corvus monedula

Garrulus glandarius

Pica pica

Pyrrhocorax graculus

Pyrrhocorax pyrrhocorax

Emberiza calandra

Emberiza cirlus

Emberiza schloeniclus

Carduelis cannabina

Carduelis carduelis

Carduelis chloris

Carduelis spinus

Coccothraustes coccothraustes

Fringilla coelebs

Loxia curvirostra

Serinus serinus

Hirundo rustica

Ptyonoprogne rupestris

Lanius collurio

Lanius senator

Anthus trivialis

Anthus sp.

Motacilla alba

Motacilla flava

Ficedula sp.

Muscicapa striata

Oriolus oriolus

Cyanistes caeruleus

Parus major

Passer hispaniolensis

Passer italiae

Passer montanus

Passer sp.

Prunella collaris

Sturnus unicolor

Sturnus vulgaris

Cisticola juncidis

Phylloscopus collybita

Coracidae (n = 1)

Meropidae (n = 1)

Upupidae (n = 1)

Picidae (n = 3) 

 

Aegithalidae (n = 1)

Alaudidae (n = 3) 

 

Corvidae (n = 6) 

 

 

 

 

Emberizidae (n = 3) 

 

Fringillidae (n = 8) 

 

Hirundinidae (n = 2) 

Lanidae (n = 2) 

Motacillidae (n = 3) 

 

Muscicapidae (n = 2) 

Oriolidae (n = 1)

Paridae (n = 2) 

Passeridae (n = 3) 

 

Prunellidae (n = 1)

Sturnidae (n = 2) 

Sylvidae (n = 8)

 

1

1

32

4

4

5

1

2

4

1

13

5

15

12

1

1

5

16

1

5

54

21

2

2

24

1

5

13

6

3

1

4

1

10

2

1

2

26

1

2

16

33

12

5

1

40

118

2

1

0.06

0.06

2.06

0.26

0.26

0.32

0.06

0.13

0.26

0.06

0.84

0.32

0.97

0.77

0.06

0.06

0.32

1.03

0.06

0.32

3.48

1.35

0.13

0.13

1.55

0.06

0.32

0.84

0.39

0.19

0.06

0.26

0.06

0.65

0.13

0.06

0.13

1.68

0.06

0.13

1.03

2.13

0.77

0.32

0.06

2.58

7.61

0.13

0.06

0.06

0.03

0.90

0.06

0.14

0.39

0.00

0.03

0.08

0.02

2.76

0.46

1.06

1.10

0.09

0.13

0.10

0.17

0.01

0.04

0.38

0.24

0.01

0.05

0.24

0.02

0.03

0.10

0.06

0.04

0.01

0.04

0.01

0.09

0.01

0.01

0.01

0.73

0.00

0.01

0.19

0.38

0.12

0.06

0.02

1.51

3.83

0.01

0.00

140

61

2176

152

340

950

9

78

184

60

6630

1100

2550

2640

220

310

235

400

14

95

918

588

30

116

576

43

65

247

144

90

35

96

23

210

36

13

34

1768

11

36

464

924

288

145

40

3640

9204

20

8

SPECIES n PFI PBIBiomass (gr)FAMILy
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Phylloscopus sibilatrix

Phylloscopus sp.

Sylvia atricapilla

Sylvia borin

Sylvia cantillans

Sylvia conspicillata

Sylvia melanocephala

Sylvia sp.

Erithacus rubecula

Luscinia megarhynchos

Monticola solitarius

Oenanthe oenanthe

Oenanthe sp.

Phoenicurus ochruros

Phoenicurus phoenicurus

Saxicola rubetra

Saxicola torquata

Turdus iliacus

Turdus merula

Turdus philomelos

Turdus pilaris

Turdus viscivorus

Turdus sp.

Epseticus serotinus

Hypsugo savii

Pipistrellus pipistrellus

Pipistrellus kuhlii

Pipistrellus pipistrellus/kuhlii

Rattus norvegicus

 

 

 

 

 

 

Turdidae (n = 13)

Total Birds

Vespertilionidae (n = 4)

Muridae (n = 1)

Total Mammals

Total prey

3

1

5

2

1

1

5

4

4

8

7

6

1

3

1

2

3

1

67

43

34

6

3

1528

2

7

7

4

1

1

22

1550

0.19

0.06

0.32

0.13

0.06

0.06

0.32

0.26

0.26

0.52

0.45

0.39

0.06

0.19

0.06

0.13

0.19

0.06

4.32

2.77

2.19

0.39

0.19

98.58

0.13

0.45

0.45

0.26

0.06

0.06

1.42

0.01

0.00

0.04

0.02

0.00

0.00

0.03

0.03

0.03

0.07

0.18

0.06

0.01

0.02

0.01

0.01

0.02

0.03

2.78

1.48

1.41

0.32

0.12

99.79

0.02

0.02

0.02

0.01

0.00

0.14

0.21

30

9

105

38

11

10

65

72

72

168

427

144

22

48

15

34

45

63

6700

3569

3400

780

282

240094

48

49

49

28

7

332

513

240607
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pact of global change has been influencing also prey-pred-
ator relationships, allowing the detection of dietary shift-
ing in Peregrines. If this would be the case, the Italian pop-
ulations of Peregrine Falcon are opportunistically respond-
ing to climate and habitat deterioration by preying much 
more upon few resident and common species. These latter, 
i.e. Wild Rock and Feral Pigeon, Wood Pigeon Columba 
palumbus, Collared Dove Streptopelia decaocto, Hooded 
Crow Corvus cornix, Magpie Pica pica, already formed 
the bulk of their diet in the Italian peninsula and elsewhere 
in their range of distribution (Brichetti & Fracasso 2006, 
Dawson et al. 2011, White et al. 2013). The positive popu-
lation trends of such prey species, which are also the most 

energetically rewarding ones (e.g. Rutz et al. 2006, Rutz 
2012), and the contemporary decrease of small size prey, 
which instead demand high energy to be hunted (Thiollay, 
1982), almost certainly play a role in the increase of Italian 
Peregrine Falcon population after the year 2000 (Allavena 
& Brunelli 2003). The decrease of the quota of small size 
and seasonally available species (e.g. Larks, Pipits, Com-
mon Dove, etc) should be recorded in the trophic diversity 
reduction. Our modeling revealed a strong habitat (rural vs 
urban) and latitude (north vs south) effect and a relatively 
less important effect of time in the case of trophic diversi-
ty. However, the only pre- and post-2000 comparison was 
available in Sicily, and recorded a remarkable reduction of 
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32.90 ± 7.66

26.06 ± 9.64
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Z = 1.87 P = 0.06

32.83 ± 9.74

26.13 ± 7.54
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29.48 ± 5.99
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73.94 ± 9.64
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52.95 ± 11.10

Z = 1.87 P = 0.06

67.17 ± 9.74

73.87 ± 7.54
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70.52 ± 5.99
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Table 2. Basic statistics (mean±SE) of the numerical occurrence (PFI), ingested biomass (PBI) and trophic diversity (Simpson 1/D index) 
of resident and not-resident prey items found in 14 datasets which recorded the diet of Peregrine Falcon in Italy. The significant Z values 
of Mann-Whitney U tests have been marked in bold.

Table 3. Result of 2nd-degree factorial ANOVA testing for the role of habitat (HAB), latitude (LAT) and year (YR) and of their interac-
tions to predict the numerical (PFI) and biomass (PBI) percentage of resident and not-resident prey (A-D), and the trophic diversity (E).
Partial eta-squared is the proportion of the variability in the dependent variables that is explained by the effect. The observed power col-
umn contains the power values of the F test on the effect. Per every response HAB*LAT interaction was not calculated due to the unbal-
anced design. Significant values have been marked in bold.

A)  PFI Resident prey

 Intercept

 HAB

 YR

 LAT

 HAB*YR

 YR*LAT

B) PFI Not-resident prey

 Intercept

 HAB

 YR

 LAT

 HAB*YR

 YR*LAT

C) PBI Resident prey

 Intercept

 HAB

 YR

 LAT

 HAB*YR

 YR*LAT

0.78

0.01

0.42

0.10

0.03

0.01

0.81

0.01

0.42

0.10

0.03

0.01

0.90

0.01

0.40

0.10

0.04

0.00

1.00

0.06

0.57

0.14

0.07

0.05

1.00

0.06

0.57

0.14

0.07

0.05

1.00

0.06

0.52

0.13

0.08

0.05

Partial
eta-squared

Observed
power

continued



Bondì et al.

40

21.74

0.09

5.25

0.84

0.37

0.02

101.48

21.07

3.91

7.42

1.58

3.77

0.00

0.78

0.05

0.38

0.56

0.89

0.00

0.00

0.08

0.03

0.24

0.09

F P

D)  PBI Not-resident prey

 Intercept

 HAB

 YR

 LAT

 HAB*YR

 YR*LAT

E) Trophic diversity

 Intercept

 HAB

 YR

 LAT

 HAB*YR

 YR*LAT

0.73

0.01

0.40

0.10

0.04

0.00

0.93

0.72

0.33

0.48

0.17

0.32

0.98

0.06

0.52

0.13

0.08

0.05

1.00

0.98

0.41

0.67

0.20

0.40

Partial
eta-squared

Observed
power

Figure 1. In the Peregrine Falcon diet studied in Italy, year has a positive effect on the numerical (PFI, r = 0.644; P = 0.013; above) and 
biomass (PBI, r = 0.647; P = 0.012; below) percentage of resident species (squares and dotted 95% confidence limits), contrariwise to the 
negative effect on PFI (r = -0.644; P = 0.013) and PBI (r = -0.647; P = 0.012) numerical percentages of not-resident species (circles and 
dashed 95% confidence limits).
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trophic diversity (Simpson index in 1979 = 13.17 vs Simp-
son index in 2014-15 = 6.06-7.68). It is thus likely that 
habitat and latitude effects could have confounded the real 
contribution of time to the reduction of trophic diversity, 
due to the limited number of available studied sites.
Nonetheless, we advise some potential costs on the great-
est dependence on Corvidae and Columbidae. For instance 
some Peregrine Falcon pairs could become more vulner-
able to local eradication campaigns of Feral Pigeons or to 
control programs for Starlings and Jackdaws; as well as 
they could become more exposed to the risk of contract-
ing Coccidia, Chlamydia or Trichomonas infections from 
Feral Pigeons (Magnino et al. 2009, Schreiber et al. 2015).
In conclusion our results suggest how a top predator spe-
cies could potentially adjust its trophic ecology to human-
driven ecosystem changes. The Peregrine Falcon con-
firmed to be an ideal model species for such studies es-
pecially if future assessments will provide large scale diet 
analyses and combine together DNA bar-coding of pellet 
remains and trail camera recording.
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