Article

Overview of Native Chicken Breeds in Italy: Conservation
Status and Rearing Systems in Use

Annelisse Castillo !, Marta Gariglio !, Alessandro Franzoni !, Dominga Soglia !, Stefano Sartore ?,

Arianna Buccioni ?, Federica Mannelli 2, Martino Cassandro 3, Filippo Cendron 3, Cesare Castellini ¢,

Alice Cartoni Mancinelli ¢, Nicolaia Iaffaldano 5, Michele Di Iorio >, Margherita Marzoni ¢, Sonia Salvucci ¢,
Silvia Cerolini 7, Luisa Zaniboni 7 and Achille Schiavone *

Citation: Castillo, A.; Gariglio, M.;
Franzoni, A.; Soglia, D.; Sartore, S.;
Buccioni, A.; Mannelli, F.;
Cassandro, M.; Cendron, F.;
Castellini, C.; et al. Overview of
Native Chicken Breeds in Italy:
Conservation Status and Rearing
Systems in Use. Animals 2021, 11,
490. https://doi.org/10.3390/
ani11020490

Academic Editor: Janice Siegford
Received: 20 January 2021
Accepted: 8 February 2021
Published: 12 February 2021

Publisher’s Note: MDPI stays
neutral with regard to jurisdictional
claims in published maps and

institutional affiliations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC  BY) license
(http://creativecommons.org/licenses

[oy/4.0)).

! Dipartimento di Scienze Veterinarie, Universita degli Studi di Torino, Largo Paolo Braccini 2,
10095 Grugliasco, Italy; annelisse.castillogarrido@unito.it (A.C.); marta.gariglio@unito.it (M.G.);
alessandro.franzoni@unito.it (A.F.); dominga.soglia@unito.it (D.S.); stefano.sartore@unito.it (5.S.)

2 Dipartimento di Scienze e Tecnologie Agrarie, Alimentari, Ambientali e Forestali, Universita di Firenze,
Via delle Cascine 5, 50144 Firenze, Italy; arianna.buccioni@unifi.it (A.B.); federica.mannelli@unifi.it (F.M.)

3 Department of Agronomy, Food, Natural Resources, Animals and Environment (DAFNAE),
University of Padova, Viale dell’Universita 16, 35020 Legnaro, Italy; martino.cassandro@unipd.it (M.C.);
filippo.cendron@phd.unipd.it (F.C.)

¢ Dipartimento di Scienze Agrarie, Alimentari e Ambientali, Universita di Perugia, Borgo XX Giugno 74,
06121 Perugia, Italy; cesare.castellini@unipg.it (C.C.); alice.cartonimancinelli@unipg.it (A.C.M.)

5 Dipartimento Agricoltura, Ambiente e Alimenti, Universita degli Studi del Molise, Via Francesco
De Sanctis, 86100 Campobasso, Italy; nicolaia@unimol.it (N.L); michele.diiorio@unimol.it (M.D.I.)

¢ Dipartimento di Scienze Veterinarie, Universita di Pisa, Viale delle Piagge 2, 56124 Pisa, Italy;
margherita.marzoni@unipi.it (M.M.); sonia.salvucci@unipi.it (S.S.)

7 Dipartimento di Medicina Veterinaria, Universita degli Studi di Milano, Via dell'Universita 6,
26900 Lodi, Italy; silvia.cerolini@unimi.it (S.C.); luisa.zaniboni@unimi.it (L.Z.)

* Correspondence: achille.schiavone@unito.it; Tel.: +39-011-6709208

Simple Summary: The ongoing loss of domestic animal breeds around the world is occurring at an
alarming rate. Thus, the registration and preservation of native breeds is of great importance. The
aim of this study, which forms part of a conservation program, was to provide an overview of the
conservation statuses of native Italian poultry breeds being reared by local breeders in Italy. The
data collected by means of a census questionnaire demonstrate the low population sizes of these
breeds in Italy and highlight the need for campaigns aimed at publicizing and promoting the
benefits of native breeds with the goal of increasing population sizes. Identifying strategies to
facilitate breeders’ access to pure breed birds is also essential, and would require collaborative
efforts of university research centers, public entities, and breeders.

Abstract: The most reared species of farm animal around the world is the chicken. However, the
intensification of livestock systems has led to a gradual increase in the concentration of a limited
number of breeds, resulting in substantial erosion to the genetic pool. The initial step of an ‘animal
conservation program’ entails establishing the actual conservation statuses of the breeds concerned
in a defined area; in this case, in Italy. To this end, a survey of breeds was performed by means of a
census questionnaire divided into two parts. The first part collected information on breeds,
breeders, housing facilities, and management aspects, the results of which are presented here. The
second part of the questionnaire regarded chicken products and their markets, and these data will
be reported in a second paper. The breed status of six chicken breeds was shown to be exceptionally
worrying, with total numbers ranging from just 18 to 186 birds. Population sizes exceeding 1000
birds was identified for just four breeds, the maximum being 3400. Some improvements in status
were noted in relation to breeds which had been the subject of conservation efforts in the past. The
two most common breeds reported are the Bionda Piemontese, a double-purpose breed, and the
Livorno egg-laying hen. Collo Nudo Italiano, Millefiori Piemontese, Pollo Trentino, and Tirolese
chicken breeds and the Castano Precoce turkey breed were not listed by breeders at all. The most
reported turkey breeds are the Bronzato Comune and the Ermellinato di Rovigo. The population
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sizes of native Italian poultry breeds were shown to be generally poor. Italian poultry farmers and
the population at large are largely ignorant about indigenous poultry breeds. Thus, promoting the
virtues of Italian breeds would help their conservation by encouraging breeders to rear these birds
and consumers to buy their products. The identification of strategies to facilitate access to pure breed
birds is essential, and will require the collaboration of university research centers, public entities,
and breeders. The results presented in this paper constitute the initial part of a more complex
conservation program.

Keywords: Italian poultry breeds; avian biodiversity; autochthonous poultry

1. Introduction

The demand for poultry products continues to grow and is reflected by steady
increases in their output. One negative consequence of this trend, however, has been the
preference for high yielding commercial hybrids, leading to drastic reductions in the
farming of local breeds. Indeed, with the pressures of globalized economies on production
yields, the farming of local breeds, which is characterized by more limited production
outputs, has undergone significant decline. Furthermore, requirements for product
uniformity and stringent food hygiene standards have limited the potential for small-scale
poultry breeders to commercialize their products [1]. That said, trends change, and
thankfully the productivity of a breed is not the sole factor influencing the choices of many
modern-day farmers, breeders, and consumers. Indeed, the valorization of a breed should
embrace values that go beyond economic aspects, and include elements such as cultural,
socioeconomic, and environmental values [2].

The genetic characterizing of breeds and description of the overall picture regarding
local realities constitutes an important part of the management of farm animal genetic
resources. According to the Food and Agriculture Organization (FAO) [3], 53% of native
breeds of farmed and domesticated animals are at risk of extinction in Europe and the
Caucasus. In Italy, 53 local chicken breeds have been recognized [4], of which 67% are
now extinct and 21% are at risk of extinction [3]. In fact, FAO has ranked the conservation
status of 18 Italian chicken breeds as endangered or critically endangered [3].

As in other developed countries, safeguarding the biodiversity of native poultry
breeds is becoming a matter of great concern. Over the last decades, conservation
programs of local chicken breeds have been developed in cooperation with local and
regional institutions in the regions of Lombardy [5], Veneto [6-8], and Emilia Romagna
[9]. In recent years, a National Registry including 22 native chicken breeds was created
and breed standards approved as part of a large cross-sectional Conservation Project
being conducted by the Italian Ministry of Agricultural, Food and Forestry Policies
(MIPAAFT), associated with Ministerial Decree No. 1936 of the 1 October 2014 [10].
Additionally, the numerous research papers available on this issue demonstrate the
interest and work being directed towards the protection of these Italian breeds. Proteomic
characterization and genetic studies addressing the issues of diversity, breed
characterization, and molecular markers have been conducted in relation to the following
breeds: Ancona [11-13], Bianca di Saluzzo and Bionda Piemontese [14-18], Ermellinata di
Rovigo [7,19-24], Livorno [11-13,15,25], Mericanel della Brianza [15,26,27], Milanino [15],
Millefiori di Lonigo [19], Modenese [11,12], Padovana and Pepoi [7,19,20,22-24], Polverara
[7,19,20], Robusta Lionata [7,19,22,24], Robusta Maculata [19,20,22,24], Romagnola [11,12],
Siciliana [15], Valdarnese Bianca [11,12,25], and turkey breeds [28,29].

Studies on breeding, productive performance, product quality, rearing management,
welfare, and physiological traits are also available on the following breeds: Ancona [30-
34], Bianca di Saluzzo [35], Bionda Piemontese [35-37], Ermellinata di Rovigo [6,38-42],
Livorno [43—-45], Mericanel della Brianza [46—48], Milanino [5,49-52], Modenese [9,11,53],
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Mugellese [54], Padovana [55-59], Polverara [55,57,60], Robusta Lionata [39,61], Robusta
Maculata [6,36—42], Romagnola [9,53,62], Siciliana [44], and Valdarnese Bianca [36,37].

According to the Italian National Veterinary Service [63], the current number of
registered free-range chicken farms in Italy housing less than 250 birds each is 1095,
involving a total of 54,314 birds. Bigger farms, housing more than 250 birds, number 4610,
for a total of over 135 million birds. The number of registered fancy breeder farms is 505,
of which 442 house less than 250 birds. The whole overall turkey population comprises
more than 11 million birds, distributed across 801 farms, most of which hold more than
250 birds, and only 31 farms constitute small farms. The number of birds belonging to
native Italian breeds within these farms is unknown [63].

Despite the efforts made until now, there is still a long way to go to reduce the risk
of significant loss to the genetic pool of Italian poultry breeds. In order to execute a project
aimed at safeguarding farm animal biodiversity, an updated database on poultry breeds
must first be created [64]. As part of a more complex program, which also includes
characterizing the genomic variability of native Italian poultry breeds [65], the aim of this
study was to collect information by means of a census questionnaire on the native breed
population sizes, the rearing systems employed, and whether the rearing of native Italian
breeds constitutes their keepers’ primary or secondary occupation.

2. Materials and Methods

A questionnaire was designed as a part of a large cross-sectional project called
‘Conservation of biodiversity in Italian poultry breeds’ [66], which focuses on
safeguarding, conserving and improving the genetic resources of Italian poultry, i.e., the
native breeds historically present in the country and included in the MIPAAF Registry of
the Native Poultry Breeds [10].

The questionnaire, which focuses on native Italian chicken and turkey breeds, was
devised to evaluate population sizes, housing conditions, management practices, and the
product production according to breeder categories: farmers (F) and fancy breeders (FB),
the former referring to farmers rearing birds on a commercial scale, and the latter referring
to those keeping chickens as backyard poultry. The questionnaire consisted of closed and
semiclosed questions and was divided into two parts. The first part included: the personal
information pertaining to the breeders themselves; the chicken and turkey breeds reared;
housing conditions and furnishings; nutrition, health; biosecurity. The second part was
designed to gather information on chicken products produced from Italian local breeds
and their market. The second part was developed to evaluate meat and table-egg
production and their respective markets. A pilot test of the questionnaire was conducted
on local farms in the Piedmont region, in the north-west of Italy [67] to improve the survey
and make it as clear as possible; the data collected as part of the pilot test are not included
in the present study. The questionnaire included breeders from North, Central and South
Italian regions (Figure 1).

36%

19%
45%

North Centre M South

Figure 1. Italian breeders’ distribution by region.
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This study reports outcomes of the first part of the questionnaire, a subsequent paper
will present the results of the second part.

A comprehensive list of Italian native breed poultry farmers and fancy breeders and
their contact information was created by compiling lists from various sources, such as
regional farmer associations and national and local fancy breeder associations. Breeders
with more than 10 animals of each native breed were invited to fill in a questionnaire by
means of face-to-face interviews conducted by researchers. Data were collected between
June 2018 and June 2019, and researchers evaluated the existing flocks of each breed and
sizes.

After each farm visit, data were entered into a purpose-made Microsoft Office Excel
spreadsheet [68], using manual double entry and data entry checked for errors. JMP 9.0.1
software [69] was used for all statistical analyses. The chi-squared test, followed by the
Fisher’s test, was used to determine significant differences in the distribution of variables
between and within the two breeder categories: farmers and fancy breeders. p-values less
than 0.05 were considered as statistically significant. Results are presented as the number
and percentage of farmers and fancy breeders for each categorical variable. For certain
variables, the sum of the responses obtained from the two breeder categories together did
not necessarily equal the total number of breeders, this may have arisen due to nonre-
sponses, or reflected the fact a response to some questions was only required depending
on how a previous question had been answered.

3. Results

A total of 121 breeders participated in the study. Figure 1 reports their distribution
by region. The North include Piemonte, Valle d’Aosta, Liguria, Lombardia, Trentino-Alto
Adige, Veneto, Friuli-Venezia Giulia, and Emilia-Romagna. The Center include Toscana,
Umbria, Marche, Lazio, and Sardegna. The South include Abruzzo, Molise, Campania,
Puglia, Basilicata, Calabria, and Sicilia. Description statistics for the two breeder catego-
ries, regarding breeder gender, age, and whether their rearing activities constituted their
main or secondary occupation, are reported in Table 1. The majority of breeders (62%)
belonged to the F category (p < 0.01). Over three quarters were male (77% vs. 23%, p <
0.01), and the majority of breeders of both genders fell into the 30-50 and 50-70 age ranges
(p <0.01). This trend was also observed for females belonging to the F category (p < 0.01),
whereas most males in the F category were aged 50-70 years (54%, p < 0.01). In relation to
FB, no significant differences in age distribution were observed for either gender (p > 0.05).
In both breeder categories, the rearing of native poultry breeds was mainly a secondary
job (F 68% and FB 93%, p <0.01). Moreover, on 76% of farms (F and FB), birds were exclu-
sively managed by family members (Table S1), and in 95% of cases, a total of no more than
four family members were involved in the related farming activities. In farms where ex-
ternal personnel were involved, in 60% of cases, the number of employees was less than
5.
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Table 1. Personal information: all breeders surveyed and divided according to breeder category.

All Breeders Farmers Fancy Breeders .
Variable n % n % n % *
Survey response 121 100 75 62 46 38 o
Gender (n=120) (n="74) (n=46)
Male 924 76.67 504 6757 424 91.30 **
Female 288 2333 248 3243 48 8.70 o
Age of male breeders (n=281) (n=48) (n=33)
<than 30 years old 128 1481 5¢ 1042 7 21.21 NS
30-50 years old 294 3580 15B 31.25 14 4242 NS
51-70 years old 334 4074 264 5417 7 2121 **
>than 70 years old 78 864 2¢ 417 5 15.15 NS
Age of female breeders (n=23) (n=19) (n=4)
<than 30 years old 0B 0.00 0c¢ 0.00 0 0.00 -
30-50 years old 94 39.13 648 31.58 3 75.00 NS
51-70 years old 13~ 5652 124  63.16 1 25.00 NS
>than 70 years old 18 435 168 526 0 0.00 NS
Main vs. secondary occupation (n=118) (n=74) (n=44)
Main 278 2288 248 3243 38 6.82 o
Secondary 914 7712 504 6757 414 93.18  **

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: ** p < 0.01. A-© Observations with different superscripts within the column
are significantly different (x>-test p <0.01).

The subsequent sections report the responses from the 121 surveyed Italian breeders
on the following issues: breeds reared, poultry-house design and furnishings, bird nutri-
tion, flock health, and biosecurity (procedures used to prevent or reduce disease hazards).

3.1. Bird Species and Population Sizes According to Breeder Category

Table 2 reports the data gathered on the native Italian bird species being reared. Data
pertaining to the total sample (i.e., all breeders) are shown as well as divided according to
breeder category. The results for the total sample show that more breeders’ rear chickens
only than chickens plus other bird species (57% vs. 43%, p <0.05). The same trend was also
observed in FB (61% vs. 39.13%, p < 0.05), whereas no significant difference was detected
for F.

Independently of breeder category, on the 52 farms rearing poultry species other than
chickens, the percentage of farms also rearing turkeys was the greatest (58%), followed by
those rearing ducks (44%), geese (42%) and Guinea fowl (42%, p < 0.01). Equal allocation
was observed in F for these species (p < 0.01). The same was also true with respect to FB,
except for geese which were reared to a lesser degree (39%, p <0.01). Turkeys (78%) were
highly preferred by FB (p < 0.01).
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Table 2. Number of farms rearing chickens only or chickens plus other bird species: summary
data for all breeders surveyed and divided according to breeder category.

All Breeders Farmers Fancy Breeders .
Variable n % n % n % x
Bird species (n=121) (n=75) (n=46)
Chickens 69 2 57.02 41 54.67 28 a 60.87 NS

Chickens + other bird sp. 520 42.98 34 45.33 18® 39.13 NS

Other species reared (n=>52) (n=234) (n=18)

Turkeys 304 57.69 164  47.06 14 2 7778 ¥
Ducks 23 4 4423 144 4118 9B 50.00 NS
Geese 22 A 4231 154 4412 7B 38.89 NS
Guinea fowl 22 A 42.31 144 41.18 § AB 4444 NS
Pigeons 48 7.69 18 2.94 3BC 16.67 NS
Peacocks 4% 7.69 38 8.82 1¢ 556 NS
Quails 48 7.69 38 8.82 1¢ 556 NS
Pheasants 28 3.85 18 294 1c¢ 556 NS
Partridges 18 1.92 0B 0.00 1¢ 556 NS

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: * p < 0.05; NS, nonsignificant (p > 0.05). A Observations with different
superscripts within the column are significantly different (x>-test p <0.01). ** Observations with
different superscripts within the column are significantly different (x>-test, p <0.05).

Table 3 reports the total population sizes for each native Italian chicken breed across
the 121 farms surveyed. A total of 15,562 individual birds were recorded, belonging to 21
different native Italian breeds (Figure 2), 18 of which are recognized by the Italian Ministry
of Agriculture and admitted for inclusion in the Italian registry of native poultry breeds
[10]. Eighty-seven percent of the recorded birds were bred by F, and the remaining 13%
by EB.

The largest population of a native breed was observed for the Bionda Piemontese (n
= 3400), representing 22% of all native breed chickens (p < 0.01), followed by Livorno (n =
1841) and Nostrana di Morozzo (n = 1831). The Bionda Piemontese was the most common
native breed reared by F (constituting 24%), significantly greater than the number of birds
of this breed reared by FB (4%, p < 0.01). The second most common native breed reared by
F was Nostrana di Morozzo (13%), followed by Livorno (10%), Polverara (8%), and then
all the remaining breeds. The most common native breed to be reared by FB was Livorno
(25%, p < 0.01), followed by Valdarnese Bianca (17%), Romagnola (11%), then all the re-
maining breeds to lesser extents. The Bianca di Saluzzo (6%), Ermellinata di Rovigo (6%),
Milanino (0.96%), Millefiori di Lonigo (6%), Modenese (0.15%), and Pépoi (7%) were
exclusively reared by F. The Cornuta di Sicilia was solely reared by FB (0.91%). Cornuta
di Sicilia and Modenese consisted of extremely few individuals (around 20 birds each).
With regard to Collo Nudo Italiano, Millefiori Piemontese, Pollo Trentino, and Tirolese
breeds, no individuals were identified.
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Table 3. Native Italian chicken breed population sizes: summary data for all breeders and divided
according to breeder category.

All Breeders Farmers Fancy Breeders .
Variable n % n % n % x
Italian Chicken Breed (n=15,562) (n=13,588) (n=1974)
Ancona 379c6H 244 208! 1.53 171DE 866 **
Bianca di Saluzzo 874 P 5.62 874EF 643 0)J 0.00 **
Bionda Piemontese 34004  21.85 33194 2443 81F 410 **
Collo Nudo Italiana - - - - - -
Ermellinata di Rovigo 828 DE 532 828FG  6.09 0J 0.00 **
Livorno 18418  11.83 1340¢ 9.86 5014 2538 **

Mericanel della Brianza 140 ¥ 0.90 131) 0.96 9 HI 046 **

Millefiori di Lonigo 755 E 485 755G 556 o 0.00 **

Millefiori Piemontese - - - - - -
Modenese 20M 0.13 20 M 0.15 0J 0.00 **
Mugellese 2771 1.78 92 K 0.68 185D 937 **
Padovana 1180 © 758  952E 7.01 228 ¢ 11.55 **
Pépoi 899 D 578 899EF  6.62 07 0.00 **

Pollo Trentino - - - - - -

Polverara 1093¢  7.02 1090  8.02 31U 015 **
Robusta Lionata 452 F 290 44441 327 § HI 041 **
Robusta Maculata 433EG 278  419H  3.08 141 071 **
Romagnola 369 1 237 149 1.10 220 ¢ 11.14 **
Siciliana 1867 1.20 411 0.30 145E 735 **
Valdarnese Bianca 398 FGH 256 57 L 0.42 341¢® 17.27 **
Valdarno Nera 59 L 0.38 44t 0.32 1541 076 **

Tirolese o Tirolerhuhn - - - - - -

Other local bird populations 2

Cornuta di Sicilia 18 M 0.12 ON 0.00 18 H 091 **
Milanino 130 K 0.84 1307 0.96 07 0.00 **
Nostrana di Morozzo 18318 11.77 17968 13.22 356G 1.77 **

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: ** p < 0.01. A-N Observations with different superscripts within the column
are significantly different (x>-test p < 0.01). 2 Breeds not recognized by the Italian Ministry for Agri-
cultural Policies.

Seven native Italian turkey breeds were identified as being reared by the breeders of
this study, with a total of 1010 individuals (Table 4). The Bronzato Comune (44%, n = 445)
and Ermellinato di Rovigo (42%, n = 425) breeds showed the highest population sizes (p <
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0.01). These two breeds were only kept by F, who showed an evident preference for them
over other breeds (Bronzato Comune 49%, Ermellinato di Rovigo 46%; Figure 3). The
Parma e Piacenza (0.89%, n = 9) and Brianzolo (1.5%, n = 15; Figure 3) breeds had the
smallest population sizes. Bronzato dei Colli Euganei (5%) and Nero d’Italia (3.5%; Figure
3) were reared exclusively by FB, who presented a preference towards the former (53%, p
< 0.01). Romagnolo turkeys was the only native turkey breed to be bred by both breeder
categories, but with significantly higher numbers among FB (10.5%, p < 0.01).

Figure 2. Main native Italian chicken breeds. Reproduced with permission from prof. Silvia Cero-
lini, TuBAVI Project-coordinator; published at /www.pollitaliani.it/en/ [66].
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Table 4. Native Italian turkey breed population sizes: summary data for all breeders and

divided according to breeder category.

All Breeders Farmers Fancy Breeders .
Variable n % n % n % *
Italian turkey breed (n=1010) (n=915) (n=95)
Brianzolo 150 149 158  1.64 0P 0.00 **
Bronzato Comune 4454 4406 4454 48.63 op 0.00 *

Bronzato dei Colli Euganei 508 495 0¢  0.00 50 A 52.63  **

Castano Precoce - - - - - -

Ermellinato di Rovigo 4254 4208 4254 4645 0P 0.00 *
Nero d’Italia 358C 347 0c¢ 0.00 358 36.84  **
Parma e Piacenza 9D 0.89 98 0.98 op 0.00 >
Romagnolo 31¢ 3.07 218 230 10¢ 10.53  **

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: ** p < 0.01. AP Observations with different superscripts within the column
are significantly different (x>-test p <0.01).

Figure 3. Main native Italian turkey breeds. Reproduced with permission from prof. Silvia Cero-
lini, TuBAVI Project-coordinator; published at /www.pollitaliani.it/en/ [66].

3.2. Housing and Furnishing

Three types of chicken shed structure were observed: sheds without outdoor access,
sheds with outdoor access to an enclosed run, and outdoor pens (Table 5). Overall, breed-
ers preferred chicken sheds with outdoor access to an enclosed run (p < 0.01). This trend
was also observed for the F breeder category (p <0.01). Among FB, however, outdoor pens
were most diffuse (67%, p < 0.01). In both breeder categories, chicken sheds without out-
door access were the least common (7%).

Table 5. Types of housing structures used: responses from all breeders and divided according to
breeder category.

All Breeders Farmers Fancy Breeders
xZ 1
Variable n % n % n %
Housing structures (n=121) (n=75) (n=46)

Shed 9¢ 7.44 7B 9.33 2¢ 435 NS
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Shed and enclosed run 68 A 5620 554 7333 138 28.26  **
Outdoor pens 448 3636 138 1733 314 67.39 **

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: ** p < 0.01; NS, nonsignificant (p > 0.05). A Observations with different
superscripts within the column are significantly different (y>-test p <0.01).

3.2.1. Shed and Pen Design According to Breeder Category

Shed characteristics are reported in Table 6. The surface area of most chicken sheds
was less than 100 m? (66%, p < 0.01). None of the sheds used by FB exceeded a surface area
of 100 m2. Of the facilities used by F, 60% were less than 100 m?, 28% were 100-300 m?,
and 11% were larger than 300 m?2. Overall, the majority of sheds used by all breeders were
fully closed (59%, p < 0.05); the same trend was also seen for F only (65%, p <0.01), but no
significant difference was noted for FB (p > 0.05). No specific preferences were revealed
regarding choice of construction material considering all breeder responses or F alone.
The chicken sheds used by FB were most frequently constructed in masonry (54%, p <
0.05).

Table 6. Chicken shed design: responses from all breeders and divided according to breeder cate-

gory.
All Breeders Farmers Fancy Breeders .
Variable n % n % n % X
Shed surface area (m?) (n=62) (n=53) n=9)
<than 100 m? 414 66.13 324 60.38 94 100.00 NS
100-300 m? 158 2419 158 28.30 0B 0.00 NS
>than 300 m2 68 9.68 68 11.32 0B 0.00 NS
Types of sheds (n=75) (n=60) (n=15)
Fully closed sheds 442 58.67 394 65.00 5 33.33 *
Open sheds 31 4133 218 35.00 10 66.67 *
Construction materials (n=74) (n=61) (n=13)
Masonry 30 4054 23 37.70 7a 53.85 NS
Prefabricated 19 2567 18 29.51 1b 7.69 NS
Wood 25 33.79 20 32.79 5ab 3846 NS

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: NS, nonsignificant (p > 0.05). A< Observations with different superscripts
within the column are significantly different (x?-test p <0.01). >* Observations with different su-
perscripts within the column are significantly different (x?-test, p <0.05).

Regarding the use of chicken sheds equipped with vs. without a heating system, no
differences were observed between the two possibilities in the responses from all breed-
ers, or when considering the responses from F only (Table S2). A heating system was
rarely used by FB (87% did not heat their chicken sheds, p < 0.01; Table S2). Levels of
ventilation and lighting in the sheds mainly varied according to weather conditions, and
extremely few breeders made efforts to measure environmental parameters (temperature,
relative humidity (RH), and air quality; Table 52).
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The characteristics of enclosed runs and outdoor chicken pens are reported in Table
7. In both breeder categories, most enclosed runs and outdoor pens were bigger than 100
m? (66%, p <0.01) and contained vegetation (84% of all breeders, p <0.01).

Table 7. Enclosed run and outdoor pen design: responses from all breeders and divided according
to breeder category.

All Breeders Farmers Fancy Breeders "
Variable n % n % n % X

Dimensions (m2) (n=96) (n=63) (n=32)

<than 50 m? 238 2396 128  19.05 114 34.38 NS

50-100 m? 9c 9.38 68 9.52 3B 9.37 NS

>than 100 m2 634  65.63 454 7143 18 4 56.25 NS
Vegetation (n=103) (n=68) (n=235)

Yes 874 8447 594  87.76 28 4 80.00 NS

No 16®  15.53 98  13.24 7B 20.00 NS

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: NS, nonsignificant (p > 0.05). A< Observations with different superscripts
within the column are significantly different (x>-test p <0.01).

Regarding the pen design, the characteristics surveyed regarded whether they were
covered, the type of cover used, whether they contained vegetation and if so what kind.
The majority of pens in the F category were not covered (69%, p < 0.01), whereas the use
of a pen cover was more prominent in FB (65%, p < 0.05). Canopy fabric (52%) and netting
(39%) were the most frequent materials used to cover pens (p < 0.01; Table S3). The vege-
tation inside the pens mainly consisted of trees only (35%) or meadow + bushes + trees
(46%, p <0.01). Pens constituting meadow land were mainly polyphyletic (53%) or peren-
nial (35%, p < 0.01; Table S3).

3.2.2. Litter and Furnishings

Floor litter was used by all breeders; the different types of litter used are reported in
Table 8. Differences were recorded in terms of litter choices between the two breeder cat-
egories. The most frequently used litter materials reported considering all responses were
wood shavings (30%), straw (23%), and a sand—gravel mixture (19%, p <0.01). Very similar
litter choices were reported by F (p < 0.05), whereas a strong preference was evident
among FB towards wood shavings (47%, p < 0.05).

Table 8. Use and type of floor litter: responses from all breeders and divided according to breeder
category.

All Breeders Farmers Fancy Breeders .
Variable n % n % n % *
Litter n=77) (n=62) (n=15)
Yes 774 100.00 624 100.00 154 100.00 NS
No 0" 0.00 0® 0.00 0® 0.00 -
Type of litter n=77) (n=62) (n=15)

Straw 1848 2338 162 2581 20 13.33 NS
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Wood shavings 23 4 29.87 162 2581 7a 46.67 NS
Rice lulls 118¢ 1429 9ab 1452 20b 13.33 NS

Sand 6¢ 7.79 40 6.45 20 13.33 NS

Gravel 4c 5.19 3b 4.84 10 6.67 NS
Sand/gravel mixture 15 AB 19.48 14 a 22.58 1¢v 6.67 NS

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: NS, nonsignificant (p > 0.05). A-* Observations with different superscripts
within the column are significantly different (x>-test p <0.01). *® Observations with different su-
perscripts within the column are significantly different (x?-test, p < 0.05).

Regarding the management of floor litter, the addition of additives was rarely imple-
mented by breeders (3%, p < 0.01). The flip over of the litter was seldom performed by
breeders on a whole (16%) or by F (7%, p <0.01). However, this practice was put into effect
by 50% of FB (Table S4).

The types of drinkers, feeders and nests used were evaluated and summary data are
reported in Table 9. Buckets/makeshift water bowels (42%) and bell drinkers (35%) were
the most frequently used types of drinkers (p < 0.01). The same drinker type preferences
were revealed for F as for all breeder responses (p < 0.01). An overall preference was re-
ported by FB was towards buckets/makeshift water bowls (53%, p < 0.01). The hopper
feeder was the most prevalently used type considering all responses (52%, p < 0.01). The
distribution of water (70%) and feed (92%) was mostly performed manually (p <0.01; Ta-
ble S5). Nests were widely used by all breeders (94%, p < 0.01), with a preference towards
group nests (69%, p < 0.01; Table S5) and open nest boxes (68%, p < 0.01; Table 9).

Table 9. Shed types and pen furnishings: responses from all breeders and divided according to
breeder category.

All Breeders  Farmers Fancy Breeders
XZ 1
Variable n % n % n %
Drinkers (n=110) (n=74) (n=236)

Buckets/makeshift water bowls 464 41.82 274 3649 19 A 52.78 NS

Troughs 3¢ 273 2¢ 270 1< 278 NS
Bell drinkers 394 3545 304 4054 95 2500 NS
Nipples 85C 727 3¢ 405 58 1389 NS

A combination of the above 143 1273 128 16.22 2¢ 556 NS

Feeders (n=117) (n=75) (n=42)

Bowls or pans 198 1624 14% 18.67 5B 11.90 NS
Troughs 168 13.68 118 14.67 58 11.90 NS
Hoppers 614 5214 374 4933 24 A 57.14 NS

Others 2¢ 171 1¢ 133 18 238 NS

A combination of the above 198 1624 128 16.00 7B 16.67 NS

Nests (n=105) (n=66) (n=39)
Open nest box 724 6857 484 7273 24 A 61.54 NS
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Closed nest box with litter or

238 2190 128 18.18 118 2821 NS
metal net

Rollaway nest box with plastic

2¢ 1.90 2¢  3.03 0¢ 0.00 NS
trays

A combination of the above 8¢ 7.62 4c¢ 6.06 4BC 10.26 NS

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: NS, nonsignificant (p > 0.05). A-© Observations with different superscripts
within the column are significantly different (x>-test p <0.01).

3.3. Nutrition

Table 10 reports on the use of professional nutritional assistance and feed character-
istics. Overall, breeders did not seek professional nutritional assistance (84%, p < 0.01).
Regarding feed structure, most breeders offered it in the crumb format only (48%, p <0.01).
Similarly, F most frequently fed a crumb only feed (52%, p <0.01), whereas the preference
of FB was distributed between crumbs (41%), milled—crumb—pellet mixtures (31%) or
milled feeds (25%, p < 0.01). Regarding the primary feed material, no overall preference
was evident for commercial complete diets, self-produced diets, or a combination of the
two when considering all breeder responses and F responses only. FB, however, were less
likely to produce the feed themselves (12%, p < 0.01).

Table 10. Professional nutrition assistance, feed structures and feed sources: responses from all
breeders and divided according to breeder category.

All Breeders Farmers Fancy Breeders "
Variable n % n % n % x
Nutritionist n=97) (n=71) (n=26)
Yes 168 16.49 158 21.13 18 3.85 *
No 814 83.51 564  78.87 25 A 96.15 *
Feed structure (n=90) (n=58) (n=232)
Milled 218 23.33 138 2241 84 25.00 NS
Crumbs 43 A 47.78 304 51.72 13 4 40.63 NS
Pellets 2¢ 2.22 1¢ 1.72 1B 3.13 NS
A Comb;iizn ofthe " 54s 2667 145 2414 104 3125 NS
Feed sources (n=114) (n=73) (n=41)
Complete commercial o 3509 18 2466 224 5366 #
diet
Self-produced 30 26.32 25  34.25 58 12.20 *
Both 44 38.60 30 41.10 14 A 34.15 NS

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: ** p < 0.01; * p < 0.05; NS, nonsignificant (p > 0.05). 2 Observations with
different superscripts within the column are significantly different (x>-test p <0.01).
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Among the breeders that used homegrown primary materials for producing their
own feeds, the most common raw material was maize (88%, p < 0.01). The home produc-
tion of soybean was more frequently performed by FB (53%) than by F (25%, p <0.05; Table
56).

3.4. Flock Health and Biosecurity

Variables related to bird health management practices are reported in Table 11. Over-
all, the majority of breeders recruited the professional assistance of a veterinary (70%, p <
0.01). This trend was also evident in the F breeder category (80%, p < 0.01), whereas no
overriding preference was evident in FB. Daily flock inspections were reported by all
breeders. Among F, inspections were mainly performed twice a day (51%, p < 0.01), but
only once a day by FB (68%, p <0.01).

Table 11. Flock health management: responses from all breeders and divided according to breeder
category.

All Breeders Farmers Fancy Breeders .
Variable n % n % n % x

Veterinarian (n=97) (n=70) (n=27)

Yes 684 70.10 564  80.00 12 4444 *

No 298 2990 14®  20.00 15 55.56 o
Bird inspection/day (n) (n=70) (n=>51) (n=19)

1x 284 40.00 158 2941 134 68.42 *

2 x 294 4143 264 50.98 3B 15.79 *

>than 2 x 138 1857 108 19.61 38 15.79 NS

! Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: ** p < 0.01; NS, nonsignificant (p > 0.05). A8 Observations with different
superscripts within the column are significantly different (x>-test p <0.01).

Data pertaining to flock vaccinations and medical treatments against ectoparasites
and endoparasites are reported in Table S7. One hundred percent of flocks were vac-
cinated against Newcastle Disease. Marek’s Disease vaccination was performed by the
majority of breeders (68%, p < 0.01). Fowl pox vaccination (70%, p < 0.01) and ectoparasite
treatments (72%, p < 0.01) were also widely performed by the F breeder category. More
detailed statistics regarding all the disease vaccinations and medical treatments surveyed
are reported in Table S7. Regarding the location of faFtable rms, most facilities were situ-
ated far from industrial areas (92%, p <0.01) or major roads (82%, p <0.01). The ownership
of a cold storage room for dead animals was more common in F (43%) than the FB breeder
category (11%, p < 0.01; Table S8).

Technical formation related to employees and sanitary procedures adopted are re-
ported in Table 12. Employee training was significantly more frequent among F (76%, p <
0.01). Depopulation between one cycle and the next was only performed by 50% of F.
Nearly all breeder facilities lacked a vehicle disinfection system (93%, p < 0.01).
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Table 12. Professional training and biosecurity practices employed: responses from all breeders
and divided according to breeder category.

All Breeders Farmers Fancy Breeders .
Variable n % n % n % X
Employee training (n=98) (n=71) (n=27)
Yes 604 6122 544 76.06 68 22.22 =
No 388 3878 17°% 23.94 214 77.78 o
Depopulation between cy- (n=67) (n=56) (n=11)
cles
Yes 28 4179 28 50.00 0® 0.00 o
No 39 5821 28 50.00 114 100.00 =
Vehicle disinfection (n=108) (n=74) (n=34)
Yes 8B 741 8B 10.81 0B 0.00 *
No 1004 9259 664 89.19 344 100.00 *

1 Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: ** p < 0.01; * p < 0.05. A8 Observations with different superscripts within
the column are significantly different (x*>-test p <0.01).

The measures taken to protect facilities against vermin are reported in Table 13. Anti-
bird nets on chicken shed openings were largely used (65% of all breeders, p < 0.01). The
majority of F also implemented measures to protect against rodent infestations (74%, p <
0.01). These practices were applied by approx. half of FB. The most common frequency of
interventions taken against rodents in the feed storeroom was once every 30-60 days (43%
of all breeders; Table S9).

Table 13. Vermin control measures implemented: responses from all breeders and divided accord-
ing to breeder category.

All Breeders Farmers Fancy Breeders
xZ 1
Variable n % n % n %
Anti-bird ne.ts on shed (n=77) (n=62) (n=15)
openings
Yes 50 A 6494 412 66.13 9 60.00 NS
No 278 35.06 218  33.87 6 40.00 NS
R t control in the fi
odent control in the feed (n=109) (n=74) (n=35)
storeroom
Yes 734 6697 554 7432 18 51.43 *
No 368 33.03 19B 2568 17 48.57 *
Rodent control within the
hed (n=110) (n=74) (n = 36)
Yes 714 6455 544 7297 17 47.22 **
No 398 35.45 208 27.03 19 52.78 **

! Chi square test for a single variable between the two breeder categories, i.e., within row compari-
sons; significance levels: ** p <0.01; * p < 0.05; NS, nonsignificant (p > 0.05). 48 Observations with
different superscripts within the column are significantly different (x?-test p <0.01).
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4. Discussion

In many countries, the traits that come to characterize indigenous village chicken
breeds are the consequence of centuries of crossbreeding with exotic breeds and random
breeding within a flock, making it almost impossible to standardize productive perfor-
mances and phenotypic/genotypic characteristics [70]. In Italy, breeders choosing to rear
local breeds are relatively few in number [63]. Their reason for doing so is most likely due
to their passion towards a specific breed. To increase the numbers of these now rare birds
and the interest of breeders towards unusual native poultry breeds, producer associations
play an important role in promoting awareness about the specific virtues/benefits of tra-
ditional poultry products [71].

Numerous different poultry species are reared by rural smallholders around the
world. The most common species is the chicken [70,72,73] followed by guinea fowl, ducks,
pigeons, turkeys, and geese [70]. This same tendency was observed in the present study,
with the exception of pigeons, which were reported to a lesser degree.

According to the FAO, a breed is categorized as “endangered” if the overall popula-
tion size lies between 1000 and 1200 specimens and is shown to be decreasing, and the
percentage of females to males of the same breed is below 80% [1]. Regarding the native
Italian breeds surveyed across 121 Italian farms in the present study, encouraging data
emerged in relation to the Bionda Piemontese (n = 3400), catalogued as endangered ac-
cording to the FAO [3]. The FAO also lists the Padovana as endangered; here, 1180 birds
were recorded. Another endangered breed according to the FAO is the Bianca di Saluzzo
[3]; in this survey, its population status appears to be worse, with only 874 specimens
reported.

The most common breed reported in the F breeder category was the Bionda Piemon-
tese (n =3319), a medium-sized breed [35] formerly considered as dual-purpose, but now-
adays mainly used for meat production [17,35]. This result was not unexpected since its
geographical place of origin is the Italian region with the third highest concentration of
poultry meat farms [63]. The Nostrana di Morozzo, a breed that originates from the
Bionda Piemontese, was the second most common breed reared by F breeders (n =1796).
A characteristic of these two breeds is their capacity to produce a highly prized niche
product, capons.-The Cappone di San Damiano d’Asti and the Cappone di Morozzo; this
latter is listed in the products of the slow-food foundation for biodiversity [74]. In the past,
the Bionda Piemontese and the Bianca di Saluzzo were rarely found outside their region
of origin, and the Padovana was listed as threatened [4]. Nevertheless, efforts to charac-
terize the genetic heritage of these breeds has been carried out [4], and, as mentioned
above, the amount of literature available on these breeds, especially in relation to their
genetic characterization, reflects the growing research attention they are receiving (on the
Bianca di Saluzzo and Bionda Piemontese, see: [14-18]; on the Padovana, see:
[7,19,20,22,23]).

Other breeds listed as “endangered” comprise the Valdarnese Bianca, Romagnola,
Mericanel della Brianza, Valdarno Nera, and Modenese [3]. The situation of these breeds,
especially the latter three, is serious. The present survey revealed the latter three to make
up less than 1% of all native breed chickens surveyed, and the first two make up less than
3% each. In the past, Valdarnese Bianca was already reported as poorly widespread [4],
and its risk status continues to be serious (n = 398). The conservation risk status of the
Mericanel della Brianza (n = 140) has worsened over the last 20 years [4]. Evidence of some
improvements also emerged from this work; for instance, a 2001 investigation detected no
individuals of Romagnola, Valdarno Nera, or Modenese, and thus could not exclude the
possibility that they had become extinct [4], whereas flock sizes equal to 369, 59, and 20
were detected in the present study, respectively; the situation for these breeds nonetheless
remains extremely serious.

A breed’s risk status also seems to correlate with the number of research studies per-
formed on that breed; for example, no manuscripts exist pertaining to Valdarno Nera, and
only one publication exists on the phylogeny and genetic relationships of the Modenese
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breed [11]. This situation highlights the importance of localizing and identifying flocks of
the different breeds because in order to perform conservation programs and research pro-
jects, up-to-date knowledge about the existence and whereabouts of flocks is essential.

A breed is categorized as “critical” if the overall population size is less than or equal
to 120 and decreasing, and the percentage of females being bred to males of the same
breed is below 80%. The breeds listed as “critical” by the FAO [3] include the Ancona and
the Mugellese, and these breeds each contributed to about 2% of the birds being reared on
the farms surveyed. The low population size of the Ancona breed (n = 379) was not ex-
pected since this breed is well known and was previously reported to be widespread in
Italy [4]. This result could be due to the higher preference observed for the Livorno breed
(25%) over the Ancona (9%) as an egg-laying hen, as revealed for FB. The risk status of the
Mugellese was shown to have worsened (n = 277) with respect to 20 years ago, when it
was a well-known and common breed [4]. The spread of artificial incubators is one reason
underlying the decline of these flocks since breeders replaced the Mugellese hens, well-
known for their brooding aptitude, and therefore specifically kept for this purpose, with
this technology [66]. As reported above, some papers addressing the genetics of the An-
cona breed are available [11-13]; on the other hand, no genetic surveys were found in
relation to the Mugellese. The conservation statuses of Ermellinata di Rovigo and Millefi-
ori di Lonigo were also classified as critical by the FAO [3]. Here, each breed made up
approx. 5% of all native breed specimens kept by the breeders surveyed. In the above-
mentioned 2001 survey, Ermellinata di Rovigo was widely diffuse, whereas no individu-
als of Millefiori di Lonigo were detected, which was thus reported to be extinct [4]. There-
fore, we can report that the risk status of Ermellinata di Rovigo has likely worsened (n =
828), whilst some improvement seemed to have been achieved in relation to Millefiori di
Lonigo (n = 755). Regarding the publication of genetic studies, some data is available for
Ermellinata di Rovigo [7,19,20,22,23], whereas only one publication was identified in re-
lation to Millefiori di Lonigo [19].

Regarding chicken breed preferences in the FB category, the most common bird was
an egg-laying breed, the Livorno (n = 501). In contexts of backyard poultry production,
families mainly keep hens for self-consumption [75-78]. In Italy, the choice of the Livorno
as an egg-laying hen is linked to this breed’s high egg production capacity, which can
readily meet a family’s consumption needs and provide potential extra income through
the selling of sought-after eggs. Owners of backyard chickens in the USA also demonstrate
a preference towards egg-laying breeds, with egg color also being a matter that affects
breed choice [72]. The Livorno and the Polverara are reported as being at “critical” risk of
extinction according to the FAO [3]. Nonetheless, the Livorno was the second most reared
chicken breed across all breeders. That said, considering that the Livorno is one of the
most well-known native Italian chicken breeds, we had actually expected to observe a
larger total population size for this breed, also because its diffusion was very widespread
in the past [4]. Different plumage color varieties of the Livorno breed exist. Thus, ascer-
taining the flock sizes of the different varieties will be important so that the appropriate
interventions can be put into place to safeguard the varieties more at risk. In fact, for some
color varieties, the risk status might be highly endangered. An additional aspect to high-
light regards the White Livorno, which is often confused with the White Leghorn by non-
experts, and to which the former is unrelated. As mentioned above, several genetic studies
have been published in the past 10 years in relation to the Livorno breed [11-13,15,25].

Concerning the risk status of the Polverara, this breed was previously determined to
be threatened, but projects have since been carried out to try to safeguard the breed [4].
Indeed, some improvements were achieved, and the present study showed the Polverara
to constitute 7% of all native breed chickens kept on the 121 farms surveyed (n = 1093).
Genetic data about this breed have also been obtained [7,19,20].

Another risk status listed by the FAO [1] is the “critical-maintained”. This refers to
breed populations for which active conservation programs are in place or are being main-
tained by commercial companies or research institutions. This status has been applied to
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Pépoi and Robusta Lionata [3]. In the past, the Pépoi was widely diffuse across Italy,
whereas a poor distribution was reported for Robusta Lionata [4]. In this study, 6% of all
chickens belonged to the Pépoi breed (n = 899), whereas only 3% belonged to Robusta
Lionata (n=452). Thus, we can propose the risk status of Pépoi to have worsened, whereas
the poor status of Robusta Lionata has simply persisted. Reports on the genetic character-
istics of both breeds are available (for Pepoi, see: [7,19,20,22-24]; for Robusta Lionata, see
[7,19,22,24]).

The risk status “endangered-maintained” is applied to endangered populations for
which active conservation programs are in place, or populations are being maintained by
commercial companies or research institutions [1]. Robusta Maculata is one breed classi-
fied as such [3]. Its status was not any better in the past [4]. In this study, 433 individuals
were identified, and several genetic studies have also addressed the Robusta Maculata
breed over the last 12 years [19,20,22,24].

The Siciliana is classified as “vulnerable” [3]. Twenty years ago, its risk status indi-
cated it to be poorly diffuse [4]. Just 186 individuals were detected in the present study,
an exceedingly worrying datum. Concerning the genetic aspects of this breed, just one
study is available in the literature [15].

No reference is made to Milanino, Nostrana di Morozzo, or Cornuta di Sicilia in the
FAOQ database [3], neither are they listed in the Registry of Native Poultry Breeds by the
MIPAATF [10]. Additionally, no research studies have been published in relation to either
of the last two breeds, whereas Zanon and Sabbioni reported no individuals of Milanino
in their 2001 survey [4]. Some improvements have since been made with regard to the
Milanino: at least 1% of all chickens kept by all breeders belonged to this breed (n = 130);
only limited data is available about their genetic features [15]. Here, we show that 12% of
all chickens belonged to the Nostrana di Morozzo (n = 1831), i.e., the same proportion as
the Livorno breed. No individuals were identified for the breeds: Collo Nudo Italiano,
Millefiori Piemontese, Pollo Trentino, and the Tirolese breeds.

Regarding turkey breeds, the FAO reported Bronzato Comune and Ermellinato di
Rovigo as “critical maintained” [3]. In the past, Bronzato Comune was widely diffuse in
Italy whilst Ermellinato di Rovigo was poorly represented [4]. In this study, breeders
showed a high level of preference for both these breeds: 44% (n = 445) and 42% (n = 425)
of turkeys recorded were of these breeds, respectively. The risk status of the Bronzato
Comune has thus remained constant over time considering the 121 breeding facilities sur-
veyed, whereas an improvement can be observed in relation to Ermellinato. Some genetic
information is available on both breeds [24,28].

Another turkey breed reported as “endangered-maintained” by FAO [3] is the Cas-
tano Precoce. In the past, its status was listed as threatened, but some efforts were carried
out to augment the flocks of this breed [4]. Nevertheless, in the present survey, no indi-
viduals were detected, so its risk status has yet to be ascertained, and the possibility re-
mains that it may have worsened.

The Bronzato dei Colli Euganei turkey breed was previously reported to be threat-
ened, and efforts were being made to obtain genetic data about this bird [4]. As shown in
the present study, despite 5% of turkeys reported belonging to this breed (n = 50), it is
certainly still under threat of extinction. Little information is available regarding its ge-
netic features [29].

Brianzolo turkeys were recognized as threatened 20 years ago [4], and the data of this
present study do not suggest any change to this risk status, with less than 2% of the tur-
keys identified belonging to the breed (n =15). Some genetic information about this breed
has been published [28,29]. Parma e Piacenza and Romagnolo turkey breeds were previ-
ously classified as extinct [4]. At present, 1% of the turkeys kept belonged to Parma e Pia-
cenza (n = 9) and 3% belonged to Romagnolo (n = 31) turkeys: an improvement, but the
risk status of these breeds remains serious.

Regarding the demographic data of Italian poultry breeders, the majority are men,
aged 30-70 years, and perform this activity as a secondary job or hobby, reflecting their
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passion for one or more poultry breeds. These data lie in contrast with the situation in
developing countries, where poultry keeping is a traditionally performed by women,
providing an additional means of livelihood for their families [70,73,79]. Moreover, the
flock composition in developing countries depends on the goals of the poultry farm, and
in certain cases it depends on the phenotypic characteristics of the birds; for example, the
preference for a specific plumage color, which renders birds less visible to predators [70].
The choices of Italian breeders are mainly linked to the breed’s geographical origins and
specific phenotypic or productive characteristics [80].

As evidenced by the kind of sheds provided by breeders, especially FB, a good level
of awareness towards the birds was observed. Birds were provided with outdoor runs
including vegetation, and were thus able to scratch, forage, dustbathe, and sun them-
selves. This finding is in accordance with those of other authors [72,81,82]. Nevertheless,
a problem often faced by breeders offering outdoor areas regards the risk of attack by
predators; as a result, night-time confinement was widely adopted [72,73,76,77]. In this
study, and in accordance with other authors [72], especially fancy breeders also reported
their use of measures to avoid problems with predators during the day. The most common
measure taken involved the overhead covering of outdoor spaces despite the associated
expenses entailed. Another aspect suggesting that breeders invest in their flocks” security
regards the kind of sheds used, with breeders preferring masonry structures to impro-
vised structures. This contrasts highly with village households in developing countries,
where chickens are generally kept inside their owners” houses [70].

Regarding litter materials, almost 70% of breeders preferred those of organic origin.
This agrees with the findings of some authors [72,83], but contrasts with those of others
[78,80] who report a preference towards inorganic material. Litter material choice is usu-
ally linked to factors such as availability, cost, and allowance for cleaning and ventilation
[70]. When performing the cleaning procedures, the use of an organic material as litter is
certainly lighter, thus easier to lift and compost, making it a practice that can be performed
more often, especially considering that chiefly in the F category, the litter was seldom
flipped over.

Water was predominantly provided using simple or improvised equipment (i.e.,
buckets or makeshift water bowls), although specific attention was given to the provision
of clean and fresh water. Certainly, the source of water is more important than how it is
offered. Fresh water sources are generally easily obtained in Europe, in contrast with de-
veloping countries, where fetching and carrying water constitutes a crucial and labor-in-
tensive task [70,79].

In general, no preference was observed for a specific feed source; only FB manifested
a specific lack of preference towards a grain-based homemade feed. Other authors report
backyard poultry raisers to have a high preference for a mixed ration of commercial feed
and kitchen scraps [72], or scavenged household leftovers plus insects, fruit and vegetable
crops, grass, grain, and various supplementary feedstuffs [73,77].

As expected, and in agreement with previous reports [73], particular attention was
paid by breeders to egg collection practices, with a high percentage of breeders offering
nests to minimize the chance of eggs being laid on the floor [70].

Concern for the maintenance of healthy flocks was demonstrated by the common
practice of vaccination and the recruitment of professional veterinarian support, espe-
cially in the F breeder category. Furthermore, this latter category was largely aware of the
risks of disease transmission from wild birds and the importance of the correct disposal
of dead birds. This finding contrasts with those of other studies [81,84-86]. Nevertheless,
a lack of knowledge about biosecurity practices was observed as very few breeders em-
ployed a vehicle disinfection system, and depopulation between cycles was only put into
practice by half of F breeders.
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5. Conclusions

Analysis of data gathered from 121 native Italian poultry breeders reveal low popu-
lation sizes of all native Italian poultry breeds. Only four breeds presented population
sizes that exceeded 1000 individuals each, all other breeds, including turkey breeds, were
much smaller. This means that the conservation risk statuses of all breeds are a matter of
great concern, with all at risk of becoming endangered —some more so than others.

In general, the responses from breeders show that they are aware and care about the
needs of birds. The role of breeders is central to maintaining the Italian bird genetic pool.
Additional programs involving breeders, researchers, and public entities should be devel-
oped, existing projects should continue, and all of the above should work together to-
wards the shared goal that is the preservation of native Italian poultry breeds. Addition-
ally, active communication is required to share information about specific breeds as much
as possible, and to promote their virtues and valorize their products as well as to facilitate
access to these breeds, since the geographic distribution of each breed is often linked to
their territory of origin.

Supplementary Materials: The following are available online at www.mdpi.com/2076-
2615/11/2/490/s1, Table S1: Manpower involved in the care and management of flocks: responses
from all breeders and divided according to breeder category, Table S2: Environmental housing con-
ditions adopted: responses from all breeders and divided according to breeder category, Table S3:
Pen cover and ground vegetation: responses from all breeders and divided according to breeder
category, Table S4: Litter management: responses from all breeders and divided according to
breeder category, Table S5: Pen furnishings: responses from all breeders and divided according to
breeder category, Table S6: Self-production of feed primary materials: responses from all breeders
and divided according to breeder category, Table S7: Flock vaccinations and medical treatments
performed: responses from all breeders and divided according to breeder category, Table S8: Farm
location and presence of a cold storage room for dead animals: responses from all breeders and
divided according to breeder category, Table S9: Frequency of interventions against rodents: re-
sponses from all breeders and divided according to breeder category.
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