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Abstract: The Red-legged partridge (Alectoris rufa) is a Mediterranean Galliformes, recently classified
as Near Threatened by the International Union for the Conservation of Nature, due to the constant
and significant decline of its global population. While the gastrointestinal parasites of the species are
well studied in some part of its range (Iberian peninsula), limited information is available for the
Italian populations, that represent the eastern limit of the species range. This study was conducted
to fill this gap of knowledge, determining the composition, richness, prevalence, intensity and
abundance of A. rufa gastrointestinal parasite community in two populations in Italy. During the
autumn seasons 2008–2009 and 2009–2010, necropsies were conducted on 18 Red-legged partridge
from the southern part of Alessandria province (Piedmont, northwestern Italy) and 34 from the
Parma province (Emilia Romagna, northern Italy). All the animals were examined for the presence
of gastrointestinal parasites. Additionally, 229 fecal samples were collected from live animals in
Alessandria province. Prevalence, abundance and intensity of infection were calculated for each
parasite species, except for coccidia for which only the prevalence was determined. The following
parasites were observed: Heterakis gallinarum, Ascaridia spp., Ascaridia columbae, Raillietina spp.,
Eimeria spp. The highest parasite prevalence was found in Alessandria province for Eimeria sp.,
infecting almost half of the sampled animals (P: 45%, CI95%: 39–51). Eimeria sp. was also the
most prevalent parasite in Parma province but with much lower prevalence (P: 19%, CI95%: 5–32).
Intestinal helminths prevalence ranged from 3% (CI95%: 0–9) for A. columbae and Raillietina spp.
(Parma Province) to 9% for H. gallinarum in both Parma (CI95%: 0–19), and Alessandria province
(CI95%: 0–22). To our knowledge, this is the first study providing information on the gastrointestinal
parasites of the Red-legged partridge in Italy. Ascaridia columbae, a parasite typical of the domestic
pigeon, was reported for the first time in A. rufa. The epidemiological descriptors reported herein
could serve as a basis for future studies, allowing for epidemiological comparison across countries,
locations, and time periods.

Keywords: parasite community; biodiversity; Galliformes; restocking; wildlife management

The Red-legged partridge (Alectoris rufa) is a medium-sized Phasianidae (Galliformes)
whose range includes Spain (including the Balearic Islands), Portugal, France (including
Corsica) and northwestern Italy [1]. Introduced populations are reported in the United
Kingdom, Ireland and Greece. Over the last ten years, the species has experienced a
dramatic decline at a rate of 40–45% of the global population, and it is currently classified
as Near Threatened by the International Union for the Conservation of Nature [2].The
species is listed in Annex I of the Directive 2009/147/EC EU Birds Directive, which aims to
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preserve wild birds and their habitats [3]. The main threats for the Red-legged partridge
are represented by agricultural intensification with consequent habitat loss, over-hunting
and the restocking operations using farm-reared birds, many of which are hybrid Alectoris
chukar × A. rufa [4–6].

While the socio-economic and conservation relevance of the species is widely recog-
nized, there is scarce knowledge on its health status and on the main pathogens that can
threaten its long-term conservation, specifically in some part of its natural range [7]. In
particular, few studies are available on the pathogens affecting the Red-legged partridge in
Italy, including a recent study that described the occurrence of Haemoproteus spp., a blood
parasite, for the first time in the species in Italy [8].

In numerous articles, it has been demonstrated that infectious diseases may impact
significantly on wildlife population dynamics, with parasites playing a critical role in the
conservation of threatened species [9,10]. Additionally, it is worth highlighting that the
free roaming population of A. rufa are historically managed in several countries through
the artificial introduction of large numbers of animals, released for restocking purposes,
but without proper health monitoring in place. These practices, in addition to the already
mentioned risk of hybridization, represent a significant risk for the introduction and spread
of pathogens [11,12].

Given the above, the objective of this study is to describe the gastrointestinal parasite
community of the Italian Red-legged partridge, using gastrointestinal tracts and fecal
samples collected from two populations. The populations were selected based on: (i) the
availability of a local network of field operators and hunters able to provide samples and
(ii) the different management of the population (hunted population with introduction of
animals for restocking purposes versus a not hunted population).

During the autumn seasons 2008–2009 and 2009–2010 18 Red-legged partridge from
the southern part of Alessandria province (Piedmont, northwestern Italy) and 34 from the
province of Parma (Emilia Romagna, northern Italy) were analysed following the common
parasitological standard techniques described below [13]. In Alessandria province no
hunting or restocking operation was allowed, while in Parma province the population
was actively hunted, and introduction of animals for restocking purposes was a common
practice. The location of the two study areas is represented in Figure 1. Samples from
Alessandria province included animals found dead while all the samples from Parma
were animals harvested during hunting activity. For each bird, the gastrointestinal tract,
including the glandular stomach, gizzard and intestine, were extracted, sealed in plastic
bags and frozen until processing. In the laboratory the gastrointestinal tract was opened
with a longitudinal incision and the content of the individual sections (proventriculum,
gizzard, small and large intestine) was analyzed. The complete content of each gastroin-
testinal tract was filtered several times using a sieve (mesh size 75 µm), and emptied onto a
Petri dish to detect adult parasites (nematodes and cestodes). All helminths were collected
and counted under a stereoscope and conserved in 70% ethyl alcohol until identification.
Moreover, fecal samples from 229 birds live trapped in Alessandria province were collected,
frozen and subsequently examined for ova and oocyst presence by light microscopy after
concentration by sedimentation and flotation with a 33% zinc sulfate solution (ZnSO4
33%) [13]. Parasites were identified using the keys suggested by Skryabin [14] Molec-
ular identification by PCR amplification and sequencing was carried out as previously
described by Gasser and Hoste [15]. One worm, morphologically identified as A. columbae
was used for the molecular analyses. Genomic DNA was isolated with a commercial
kit (NucleoSpin Tissue Macherey-Nagel, Düren, Germany), and the internal transcribed
spacers (ITS1 and ITS2) as well as the 5.8S rDNA gene were amplified using conserved
oligonucleotide primers NC5, 5′-GTAG GTGAACCTGCGGAAGGATCATT-3” (forward)
and NC2, 5′-TTAGTTTCTTTTCCTCCGCT-3” (reverse). PCR was performed with 10–20 ng
of DNA in 100 µL volumes, 25 pmol primer and 0.5 U Taq polymerase (HotStarTaq DNA
Polymerase, Qiagen, Venlo, The Netherlands) under the following PCR conditions: an
initial denaturation at 95 ◦C for 15 min, followed by 40 cycles at 94 ◦C for 45 s (denatura-
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tion), 53 ◦C for 30 s (annealing) and 72 ◦C for 1 min(extension), and a final extension cycle
at 72 ◦C for 10 min. Templates of the PCR were analyzed by Macrogene Europe Labora-
tories (EZ-Seq service, Amsterdam, The Netherlands) for sequencing. After generating
a sequence type, the sample was inferred to species according to the data available on
the Basic Local Alignment Search Tool (BLAST) at the National Center for Biotechnology
Information (NCBI). Parasite community composition and richness were evaluated for the
two study areas.
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Figure 1. Location of the study areas in which the parasitological investigations were carried out
(grey areas on the map): Alessandria province (grey area on the left) and Parma province (grey area
on the right).

Prevalence ((number of infected birds/number of samples N) × 100), intensity of
infection (total number of parasites found/number of infected birds), and abundance (total
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number of parasites found/number of birds) were calculated for each parasite species.
Eimeria sp. identification was done only at the genus level, as all the samples were frozen
before the analysis, not allowing for the evaluation of the sporulate form of the parasite
(needed for identification at the species level). Cestode identification was also done only at
genus level due to the scarce preservation status of the parasites.

The species of parasites (parasite richness) recorded were: three in the province of
Alessandria (Heterakis gallinarum, Ascaridia spp. and Eimeria spp.), and four in the province
of Parma (H. gallinarum, Ascaridia columbae, Raillietina spp., Eimeria spp.). Identification of
A. columbae was confirmed by PCR molecular identification, as previously described. No
coinfection among helminth species was detected and usually only one parasite species
was detected in the infected birds. The only exception was represented by one animal
in Parma province with the presence of both Ascaridia spp. and H. gallinarum. Eimeria
spp. oocysts were found as well in the faeces of the 229 birds. No other parasite eggs
were found in the faeces, probably due to the freezing process of the sampled material
(faeces congelation may damage the eggs and prevent the diagnosis through flotation).
Prevalence, mean abundance and mean intensity values, with 95% confidence interval (CI)
and standard deviation (S.D.) are presented in Table 1.

Table 1. Gastrointestinal parasite species from Red-legged partridge in Italy. Alessandria province: 18 animals and 229 fecal
samples; Parma province 34 animals.

Prevalence (CI 95%) Mean Abundance (S.D.) Mean Intensity (S.D.)

Source Species Alessandria
Province

Parma
Province

Alessandria
Province

Parma
Province

Alessandria
Province

Parma
Province

Gastrointestinal
tract

Heterakisallinarum
(Phylum:

Nematoda)
9 (0–22) 9 (0–19) 0.06 (0.24) 0.41 (1.56) 1 (0) 4.33 (3.51)

Gastrointestinal
tract

Ascaridia spp.
(Phylum:

Nematoda)
6 (0–17) NA 0.06 (0.24) NA 1 (0) NA

Gastrointestinal
tract

Ascaridia
columbae
(Phylum:

Nematoda)

NA 3 (0–9) NA 0.72 (4.18) NA 24 (0)

Gastrointestinal
tract

Raillietina spp.
(Phylum:

Platyhelminthes)
NA 3 (0–9) NA 0.09 (0.52) NA 3 (0)

Faeces
Eimeria spp.

(Phylum:
Apicomplexa)

6 (0–17) 19 (5–32) NA NA NA NA

Faeces
Eimeria spp.

(Phylum:
Apicomplexa)

45 (39–51) NA NA NA NA NA

NA = Not available.

The results of this study provide an important contribution to the literature on parasite
communities in wild Galliformes, an order that is less studied than others. While for Alpine
Galliformes (Black grouse Lyrurus tetrix; Hazel grouse Tetrastes bonasia; Rock partridge
Alectoris graeca saxatilis; Rock ptarmigan Lagopus muta) the information has improved in the
last few years [8,16–19], the data for other European Galliformes such as A. rufa, Phasianus
colchicus and Perdix perdix is still scarce.

No data on gastrointestinal parasites were available until now for the Italian Red-
legged partridge populations, and the description of Raillietina spp. and H. gallinarum
represents the first report for the species in Italy. Additionally, A. columbae is reported
for the very first time in A. rufa. Molecular analysis shows that the ITS1–5.8rRNA-ITS2
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sequence obtained is 100% homologous with A. columbae sequences present in the GenBank
database. This finding is of particular interest being A. columbae a parasite typical of pigeons,
described for the first time in 1920 [20], and never reported in the Red-legged partridge.
This nematode appears to be highly pathogenic for its host, causing diarrhoea, growth
reduction, enteritis, and so raising questions on its impact on A. rufa populations [21].
Regarding Eimeria, the oocysts observed in our samples had a morphology similar to the
two species described so far in Italy in the Red-legged partridge, namely Eimeria kofoidi and
Eimeria legionensis [22]. However, as preivously mentioned, we did not identify Eimeria at
species level.

While in Italy only a few parasite species have been described in the Red-legged
partridge, a larger number have been found in Europe, including: nine species of Eimeria,
five of Raillietina, three of Capillaria, three of Heterakis, three of Ascaridia, one of Cyrnea, one
of Trychostrongylus, one of Rhabdometra and one of Conspicuum [23–29]. The reason for the
lower parasite richness observed in our study may be due to the small sample size and to
the limited geographical range sampled, with consequent reduced probability of finding
parasites at low prevalence. As reported by other authors in fact, several factors may have
a major effect on the estimation of the structure and parasite community richness, such
as the season, the size of the area, and the number of hosts sampled [27]. As an example
Calvete et al. [27] analyzed 537 Red-legged partridge, finding 16 different parasite species,
Calvete et al. [28] sampled 235 partridge, describing 15 different parasites.

The same authors observed a very low repeatability of parasite community and struc-
ture among different sites, mainly due to different habitats and environmental conditions.
The difference in parasite community structure is in fact a quite common pattern detected
in other surveys. Variations in characteristics of host populations and/or their habitat seem
to determine the composition and richness of communities at a fine scale [27]. On another
side, a low parasite richness is commonly found in host species living at the edge of their
distribution range and at low density [17].

Almost all the data referring to the parasite community in A. rufa are currently based
on studies carried out in the Iberian Peninsula [23,28,29]. In the Red-legged partridge
from Spain most of the worms reported are ubiquitous in poultry and gamebird farms,
such as ascarids or H. gallinarum, and restocking practices seems to play a major role in
introducing this parasite in wild populations. Also Eimeria spp. is in general introduced
in wild birds through the release of captive partridges (in which the infection is fairly
common) for hunting purposes [28,29]. Few other data on A. rufa parasites derive from
studies conducted in France in experimental infections [30] and in Czech Republic in
farmed animals [31].

Restocking with farmed game birds, without a proper sanitary monitoring, is a com-
mon practice also in Italy. The data reported in our study represents a baseline for future
surveillance activities and investigations aiming to evaluate the effect of restocking also in
this country. It was not the objective of this research to evaluate the influence of restocking
on the parasite community, but as a preliminary finding it may be useful to highlight that
no particular differences, apart from a higher parasite richness in Parma province, was
detected between the two study areas.

Despite some limitations, this work provides valuable findings and baseline data for
comparison and to better understand the parasite gastrointestinal community of A. rufa
in Italy.

Our data collection lacks of seasonality, being all the samples collected in autumn.
This is a common problem in studies that rely on animals harvested during the hunting
season [27–29]. Parasite presence and dynamics may present large variation along the
seasons [32]. and future works should focus on parasite monitoring during the whole year,
to better understand how the parasite community composition, richness, and prevalence is
influenced by seasonality.

Targeted parasite surveillance has proven to be a useful tool to investigate and under-
stand parasite and host dynamics, especially at multi-host population level [32,33]. Even if
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the objective of our work was not to investigate the role of parasite as population dynamics
drivers, the detection of species with demonstrated pathogenic effect as A. columbae [21]
highlights the importance of including pathogens surveillance in ecological studies [9].
Thus, we encourage further surveys, involving a larger number of samples collected over a
wider period of time and seasons, to evaluate the sanitary status of A. rufa, the potential
presence of risk factors that could influence the structure of the helminths community, and
the role of parasites in the Red-legged partridge wider population dynamics and ecology.

Author Contributions: Conceptualization: E.N., P.G.M., P.T.; Methodology: P.T.; Validation: P.T.;
Formal Analysis: L.P., A.R.M.M., P.T.; Investigation: L.P., A.R.M.M., P.T.; Data Curation: P.T.; Writing—
Original Draft Preparation: L.P., A.F., P.T.; Writing—Review & Editing: L.P., A.R.M.M., A.F., E.N.,
A.P., P.G.M., P.T.; Supervision: P.G.M., P.T. All authors have read and agreed to the published version
of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: All applicable international, national, and/or institutional
guidelines for the care and use of animals were followed.

Data Availability Statement: Data available on the Basic Local Alignment Search Tool (BLAST) at
the National Center for Biotechnology Information (NCBI).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Tizzani, P.; Boano, G.; Mosso, M.; Pelazza, M.; Carolfi, S.; Ferra, M.; Marletta, N.; Pio, G.; Meneguz, P.G.; Silvano, F.; et al. Recent

distribution of Red-legged Partridge Alectoris rufa in Piedmont (North Western Italy): Signs of recent spreading. Avocetta 2013,
37, 83–86.

2. BirdLife International. Species Factsheet: Alectoris Rufa. Available online: http://www.birdlife.org (accessed on 24
December 2020).

3. European Parliament & European Council. Directive 2009/147/EC of the European Parliament and of the Council of 30 November 2009
on the Conservation of Wild Birds; EUR-Lex: Brussels, Belgium, 2009.

4. Blanco-Aguiar, J.A.; González-Jara, P.; Ferrero, M.E.; Sánchez-Barbudo, I.; Virgós, E.; Villafuerte, R.; Daviala, J.A. Assessment of
game restocking contributions to anthropogenic hybridization: The case of the Iberian red-legged partridge. Anim. Conserv. 2008,
11, 535–545. [CrossRef]

5. Barbanera, F.; Pergams, O.R.W.; Guerrini, M.; Forcina, G.; Panayides, P.; Dini, F. Genetic consequences of intensive management
in game birds. Biol. Conserv. 2010, 143, 1259–1268. [CrossRef]

6. Negri, A.; Pellegrino, I.; Mucci, N.; Randi, E.; Tizzani, P.; Meneguz, P.G.; Malacarne, G. Mitochondrial DNA and microsatellite
markers evidence a different pattern of hybridization in red-legged partridge (Alectoris rufa) populations from NW Italy. Eur. J.
Wildl. Res. 2013, 59, 407–419. [CrossRef]

7. Millán, J. Diseases of the red-legged partridge (Alectoris rufa L.): A review. Wildl. Biol. Pract. 2009, 5, 70–88. [CrossRef]
8. Tizzani, P.; Fanelli, A.; Negri, E.; Silvano, F.; Menzano, A.; Molinar Min, A.; Meneguz, P.G. Haemoparasites in red-legged

partridge (Alectoris rufa): First record of Haemoproteus sp. in Italy? J. Parasit. Dis. 2020, 44, 462–464. [CrossRef]
9. Thompson, R.C.A.; Lymbery, A.J.; Smith, A. Parasites, emerging disease and wildlife conservation. Int. J. Parasitol. 2010, 40,

1163–1170. [CrossRef]
10. Iacopelli, F.; Fanelli, A.; Tizzani, P.; Berriatua, E.; Prieto, P.; Martínez-Carrasco, C.; Leòn, L.; Rossi, L.; Candela, M.G. Spatio-

temporal patterns of sarcoptic mange in red deer and Iberian ibex in a multi-host natural park. Res. Vet. Sci. 2020, 128,
224–229. [CrossRef]

11. Villanúa, D.; Pérez-Rodríguez, L.; Rodríguez, O.; Viñuela, J.; Gortázar, C. How effective is pre-release nematode control in
farm-reared red-legged partridges Alectoris rufa? J. Helminthol. 2007, 81, 101–103. [CrossRef]

12. Villanúa, D.; Pérez-Rodríguez, L.; Casas, F.; Alzaga, V.; Acevedo, P.; Viñuela, J.; Gortázar, C. Sanitary risks of red-legged partridge
releases: Introduction of parasites. Eur. J. Wildl. Res. 2008, 54, 199–204. [CrossRef]

13. MAFF. Manual of Veterinary Parasitological Laboratory Techniques; Her Majesty’s Stationary Office: London, UK, 1986.
14. Skryabin, K.I. Key to Parasitic Nematodes; Brill Publisher: Leiden, The Netherlands, 1991.
15. Gasser, R.B.; Hoste, H. Genetic markers for closely-related parasitic nematodes. Mol. Cell. Probes 1995, 9, 315–320. [CrossRef]
16. Fanelli, A.; Menardi, G.; Chiodo, M.; Giordano, O.; Ficetto, G.; Bessone, M.; Lasagna, A.; Carpignano, M.G.; Molinar Min, A.R.;

Gugliatti, A.; et al. Gastroenteric parasite of wild Galliformes in the Italian Alps: Implication for conservation management.
Parasitology 2020, 147, 471–477. [CrossRef] [PubMed]

17. Fanelli, A.; Tizzani, P.; Belleau, E. Gastrointestinal parasite infestation in the Rock ptarmigan (Lagopus muta) in the French Alps
and French Pyrenees based on long-term sampling (1987–2018). Parasitology 2020, 147, 828–834. [CrossRef] [PubMed]

http://www.birdlife.org
http://doi.org/10.1111/j.1469-1795.2008.00212.x
http://doi.org/10.1016/j.biocon.2010.02.035
http://doi.org/10.1007/s10344-012-0686-3
http://doi.org/10.2461/wbp.2009.5.2
http://doi.org/10.1007/s12639-020-01211-x
http://doi.org/10.1016/j.ijpara.2010.04.009
http://doi.org/10.1016/j.rvsc.2019.11.014
http://doi.org/10.1017/S0022149X07251211
http://doi.org/10.1007/s10344-007-0130-2
http://doi.org/10.1016/S0890-8508(95)91588-5
http://doi.org/10.1017/S003118201900177X
http://www.ncbi.nlm.nih.gov/pubmed/31852557
http://doi.org/10.1017/S0031182020000517
http://www.ncbi.nlm.nih.gov/pubmed/32234098


Diversity 2021, 13, 287 7 of 7

18. Fanelli, A.; Tizzani, P.; Ferroglio, E.; Belleau, E. Cheilospirura hamulosa in the Rock Partridge (Alectoris graeca saxatilis): Epidemio-
logical Patterns and Prediction of Parasite Distribution in France. Diversity 2020, 12, 484. [CrossRef]

19. Fanelli, A.; Tizzani, P.; Belleau, E. Gastrointestinal parasitic infection in the hazel grouse Tetrastes bonasia in France. Wildl. Biol.
2021. [CrossRef]

20. Irwin-Smith, V. Nematode parasites of the domestic pigeon (Columba livia domestica) in Australia. Proc. Linn. Soc. NSW 1920,
45, 552. [CrossRef]

21. Bizhga, B.; Sotiri, E.; Boçari, A.; Kolleshi, D. Ascaridia columbae in Columbia livia domestica. Albanian J. Agric. Sci. 2011, 2, 7–12.
22. Bolognesi, P.G.; Galuppi, R.; Catelli, E.; Cecchinato, M.; Frasnelli, M.; Raffini, E.; Marzadori, F.; Tampieri, M.P. Outbreak of Eimeria

kofoidi and E. legionensis coccidiosis in red-legged partridges (Alectoris rufa). Ital. J. Anim. Sci. 2006, 5, 318–320. [CrossRef]
23. Carvalho Varela, M. Algun Aspectos Ecológicos e Epidemiológicos da Helmintofauna da Perdiz-Vermelha (Alectoris rufa, L.) No Perímetro

Florestal de Contenda; Direção-General dos Serviços Florestal e Aquícolas—Servico de Inspecção da Caça e Pesca: Lisbon,
Portugal, 1974.

24. Tarazona, J.M.; Sanz-Pastor, A.; de la Cámara, R. Helmintos y helmintosis de la perdiz roja (Alectoris rufa). An. INIA Ser. Hig.
Sanid. Anim. 1979, 4, 55–68.

25. Illescas, P.; Gómez, V. A propósito de un nuevo hallazgo de Raillietina (Paroniella) bolivari López-Neyra, 1929 (Davaineidae)
en la perdiz roja (Alectoris rufa L.) en España. About the new discovery of Raillietina (Paroniella) bolivari Lopez Neyra, 1929
(Davaineidae) in red legged partidge (Alectoris rufa L.) in Spain. Rev. Ibér. Parasitol. 1987, 47, 53–55.

26. Cordero, M.; Rojo, F.A. Parasitología Veterinaria. [Veterinary Parasitology]; McGraw-Hill-Interamericana: Madrid, Spain, 1999.
27. Calvete, C.; Estrada, R.; Lucientes, J.; Estrada, A.; Telletxea, I. Correlates of helminth community in the red-legged partridge

(Alectoris rufa L.) in Spain. J. Parasitol. 2003, 89, 445–451. [CrossRef]
28. Calvete, C.; Blanco-Aguiar, J.A.; Virgós, E.; Cabezas-Díaz, S.; Villafuerte, R. Spatial variation in helminth community structure in

the red-legged partridge (Alectoris rufa L.): Effects of definitive host density. Parasitology 2004, 129, 101–113. [CrossRef] [PubMed]
29. Millán, J.; Gortazar, C.; Villafuerte, R. Ecology of nematode parasitism in red-legged partridges (Alectoris rufa) in Spain. Helmintholo-

gia 2004, 41, 33–37.
30. Naciri, M.; Répérant, J.M.; Fort, G.; Crespin, J.; Duperray, J.; Benzoni, G. Eimeria involved in a case of coccidiosis in farmed

red-legged partridges (Alectoris rufa) in France: Oocyst isolation and gross lesion description after experimental infection. Avian
Pathol. 2011, 40, 515–524. [CrossRef]

31. Máca, O. Ndoparasitic Infections in Farmed Ring-Necked Pheasant (Phasianus colchicus) and Red-Legged Partridge (Alectoris
rufa) (Galliformes: Phasianidae) in the Czech Republic. Ph.D. Thesis, Faculty of Tropical AgriSciences, Czech University of Life
Sciences Prague, Prague, Czech Republic, 2018.

32. Gontero, C.; Fanelli, A.; Zanet, S.; Meneguz, P.G.; Tizzani, P. Exotic Species and Autochthonous Parasites: Trichostrongylus
retortaeformis in Eastern Cottontail. Life 2020, 10, 31. [CrossRef] [PubMed]

33. Carrau, T.; Martínez-Carrasco, C.; Garijo, M.M.; Alonso, F.; Ruiz de Ybáñez, R.; Tizzani, P. Multivariate Abundance Analysis of
Multi-Host/Multi-Parasite Lungworms in a Sympatric Wild Ruminant Population. Diversity 2021, 13, 227. [CrossRef]

http://doi.org/10.3390/d12120484
http://doi.org/10.2981/wlb.00731
http://doi.org/10.5962/bhl.part.19561
http://doi.org/10.4081/ijas.2006.318
http://doi.org/10.1645/0022-3395(2003)089[0445:COHCIT]2.0.CO;2
http://doi.org/10.1017/S0031182004005165
http://www.ncbi.nlm.nih.gov/pubmed/15267117
http://doi.org/10.1080/03079457.2011.606798
http://doi.org/10.3390/life10040031
http://www.ncbi.nlm.nih.gov/pubmed/32218139
http://doi.org/10.3390/d13060227

	References

