
51° Convegno Nazionale della WPSA

LA RETE DELLA BIODIVERSITA’
AVICOLA ITALIANA:

La Caratterizzazione Genetica

Martino Cassandro

16 APRILE 2015 – Sala EUROPA - Fiera di FORLI’



Programma

• L’importanza della caratterizzazione genetica (CG)

• Quanti e quali studi di CG

• Conclusioni e Prospettive

16 APRILE 2015 – Sala EUROPA - Fiera di FORLI’



Importanza Caratterizzazione Genetica

Caratterizzazione Genetica Animale (CGA):
Studio del genoma animale, analisi del DNA

Alcuni finalità della CGA:
-Preservare la variabilità genetica
-Stimare distanze genetiche
-Studi Filogenetici
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-Studi Filogenetici
-Autenticità genetica
-Miglioramento genetico
-Tracciabilità genetica
-Verifica dei Pedigree
-Certificazione linee parentali (GGP e GP, P)
-Adattabilità ambientale/sistemi di allevamento
-Valorizzazione prodotti tradizionali



Importanza Caratterizzazione Genetica

La scoperta del DNA 1953
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Importanza Caratterizzazione Genetica
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Importanza Caratterizzazione Genetica
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Importanza Caratterizzazione Genetica

• FAO creato il DAD-IS 

• Sistema Informativo 
sulla Biodiversità degli 
Animali Domestici

• Sito web dad.fao.org
• E’ uno strumento 
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• E’ uno strumento 
informativo e di 
comunicazione per 
implementare 
strategie per la 
gestione dell’(AnGR)



Quante razze Avicole nel Mondo/Europa/Italia

14.872 RAZZE ANIMALI CENSITE DAD-IS (dad.fao.org, 2015), delle quali avicole:

Nel MONDO

2.633 CHICKEN

395 DUCK (domestic)

15 DUCK (domestic)/MUSCOVY DUCK

48 MUSCOVY DUCK

262 GOOSE (domestic)

182 TURKEY

76 PIGEON
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65 GUINEA FOWL

60 QUAIL

22 OSTRICH

18 PHEASANT

12 PARTRIDGE

5 EMU

3 NADU

1 PEACOCK

3.797 
(25% del Tot

AnGR)

TOTAL



Quante razze Avicole nel Mondo/Europa/Italia

14.872 RAZZE ANIMALI CENSITE DAD-IS (dad.fao.org, 2015), delle quali avicole:

Nel MONDO In EUROPA In ITALIA

2.633 (69%) CHICKEN 1355 16

395 DUCK (domestic) 182 2

15 DUCK (domestic)/MUSCOVY DUCK 6

48 MUSCOVY DUCK 9

262 GOOSE (domestic) 170 3

182 TURKEY 94 3

76 PIGEON 35
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65 GUINEA FOWL 11 3

60 QUAIL 16

22 OSTRICH 5

18 PHEASANT 5

12 PARTRIDGE 2

5 EMU 1

3 NADU 1

1 PEACOCK

3.797 
(25% del Tot 

AnGR)

TOTAL 1.892 
(50% del Mondo)

27
(1,4% dell’EU)



Quanti e quali studi di CG

50 diversi genotipi (tra i quali la PADOVA, SICILIANA e diverse linee commerciali)

25 microsatelliti e DNA pools di 50 individui per razza
•Valutare la Biodiversità avicola
•Proporre un metodo di valutazione
•Creare un database/archivio di DNA di razze di pollo
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Quanti e quali studi di CG

Cluster analisi di 60 individui; 5 individui per ciascuna 
delle 12 popolazioni di pollo usando 25 g-SNP markers, 
usando STRUCTURE software



Centri di Ricerca e Università attive in Italia per la CG 
avicola:

UNIVERSITA’ di PADOVA 
• Caratterizzazione genetica di popolazioni avicole venete e genotipi commerciali

UNIVERSITA’ di PERUGIA 
• Studi di DNA nucleare e DNA mitocondriale di popolazioni centro Italia

UNIVERSITA’ di MILANO
•

Quanti e quali studi di CG

• Caratterizzazione genetica di popolazioni di polli lombarde e tacchini autoctoni

UNIVERSITA’ di TORINO
• Caratterizzazione genomica di popolazioni di polli piemontesi e altre

e UNIVERSITA’ di PARMA, PISA, FIRENZE e altre sedi
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Quanti e quali studi di CG

Specie  Razze-Popolazioni
5                 20  (13)

Anatre: Germanata veneta, Mignon
Faraona: Camosciata
Oche: Padovana e Veneta
Polli: Emerllinata di Rovigo, Millefiori di Lonigo, Padovana
Argenta, bianca, camosciata e dorata, Polverara bianca e 
nera, Robusta Linonata, Robusta Maculata
Tacchini: Comune bronzato, Ermellinato di Rovigo
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Tacchini: Comune bronzato, Ermellinato di Rovigo
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Martino Cassandro  et al.  (Università degli Studi di Padova)

5 Specie Avicole analizzate  (Anatra, Oca, Faraona, Pollo, Tacchino), 15 razze/popolazioni considerate
per un totale di 1229 campioni raccolti di singoli individui



BIONETBIONET
(Rete regionale per la conservazione e la caratterizzazione della 

biodiversità di interesse agrario)

POLLI
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Martino Cassandro  et al.  (Università degli Studi di Padova)



TACCHINI

BIONETBIONET
(Rete regionale per la conservazione e la caratterizzazione della 
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FARAONA ANATRA

BIONETBIONET
(Rete regionale per la conservazione e la caratterizzazione della 

biodiversità di interesse agrario)
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Conservation of local Turkish and Italian chicken bre eds: A case

study   (Review)
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Dipartimento di Agronomia Animali Alimenti Risorse Naturali e Ambiente, Università di Padova, Legnaro (PD), Italy 

Abstract

Increased global use of highly productive breeds of farm animals has been associated with a loss of

genetic diversity in most species, especially in local poultry species. Since 2000, in Italy, and most of all

in Veneto region, various governmental, non-governmental and private organizations have tried to

preserve the genetic diversity of poultry resources. This successful conservation effort has included

various activities: improving knowledge on biological functions, conserving typical morphological

characteristics, developing a selection of strategies, controlling inbreeding and, valorizing strategies to

diffuse breeds in local productive systems. These activities represent a good example for developing

countries such as Turkey. With the aim of helping to conservate Turkish poultry resources, this study

describes the current status of local chicken  breeds in Turkey and Italy, and makes some

recommendations for developing countries such as Turkey. © D. Özdemir et al., 2013 Licensee

PAGEPress, Italy.
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Quanti e quali studi di CG

Livestock Science - November 07, 2014

Abstract
The genetic diversities and relationships among 16
local breeds of chicken originating from five
countries (Italy, Spain, Serbia, Albania and
Republic of Malta ) within the Mediterranean basin
were assessed by sequencing part of the
mitochondrial DNA (mtDNA) D-loop region and by
genotyping individuals at 27 autosomal microsatellite
loci. The aim was to study the microevolution of
chicken on the northern shores of the Mediterranean
and to determine their present genetic status. A 506bp
fragment of the mtDNA control region was sequenced
in 160 individual DNA samples. The mtDNA sequence
polymorphisms nomenclature that is normally used in
these studies suggests that the Mediterranean chicken
breeds under investigation are related to haplogroup
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breeds under investigation are related to haplogroup
E. A total of 465 blood samples were collected and
utilised for microsatellite analysis. Six breeds (Ancona,
Livornese Bianca-Italy; Pita Pinta Asturiana, Gallina
de Sobrarbe-Spain; Albanian population-Albania; and
the Maltese Black-Malta) showed significant high
levels of inbreeding . About 22% of the total genetic
variation observed was due to variability between
populations. STRUCTURE analysis confirmed the
breed variability result (F ST=0.22) also observed in
the Neighbor-Net dendrogram. These results
strongly allude that the 16 Mediterranean chicken
breeds studied originated from three distinct
maternal lineages and retain moderate levels of
autosomal genetic diversity .

© 2015 Elsevier B.V.



Quanti e quali studi di CG

RELAZIONE SCIENTIFICA FINALE RELATIVA ALL’ACCORDO DI 
COLLABORAZIONE PER LA CARATTERIZZAZIONE GENETICA 

DELLA POPOLAZIONE AVICOLA “ATRIANA”
La razza Atriana è un pollo
raffigurato in alcune monete
pre‐romane rinvenute in
territorio Atriano, da cui
prende il nome. Si pensa
essere progenitrice della
razza Ancona e Siciliana,
tutt’ora presenti nell’Italia
centro‐meridionale.
La razza è ufficialmente
estinta o diluita in una
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‐

estinta o diluita in una
miriade di incroci
succedutesi nel corso dei
secoli, ma in alcuni piccoli
allevamenti è possibile
ritrovare un pollo dalle
caratteristiche molto simili.
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Feasibility study on the FAO chicken microsatellite panel to
assess genetic variability in the Turkey (Meleagris gallopavo)   (Article)

 

Dipartimento di Scienze Veterinarie per la Salute, La Produzione Animale e la Sicurezza

Alimentare, Università di Milano, Italy 

Abstract

The aim of this work was to study the feasibility of the Food and Agriculture Organization (FAO)

microsatellite panel developed for chickens to assess genetic variability in turkeys. Genomic DNA was

extracted from a total of 37 blood samples collected from turkey of different breeds [15 Brianzolo (BR);

12 Colli Euganei (EU); 10 Nero d’Italia (NI)], and all 31 chicken microsatellite markers recommended by

the FAO were tested. The results show that 22 chicken markers out of 31 suggested by FAO guidelines

can be applied to turkey populations. In particular, the multiplex groups confirmed in the turkey were the

Cited by 0 documents
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can be applied to turkey populations. In particular, the multiplex groups confirmed in the turkey were the

Multiplex Master Mix 1 (ADL0268, ADL0278, LEI0094, MCW0216, MCW0248) and the Master Mix 2

(MCW0034, MCW0069, MCW0081, MCW0222, MCW0295), whereas 13 microsatellites were amplified

only under single polymerase chain reaction (PCR) conditions. No PCR products were obtained for 9

markers (LEI0166, MCW0020, MCW0078, MCW0080, MCW0104, MCW0123, MCW0248, MCW0284

and MCW0330), which is 29% of the total markers used. A panel of 22 markers was used to assess

genetic diversity in three turkey breeds and a total number of 63 alleles were found. Observed (Ho) and

expected (He) heterozygosity and polymorphism information content (PIC) values for each

microsatellite and the relative mean values were also calculated. The mean values were 0.210, 0.250,

0.203 for Ho; 0.301, 0.348, 0.228 for He; and 0.265, 0.313, 0.199 for PIC in NI, BR and EU,

respectively. © E. Colombo et al., 2014.

Author keywords

Biodiversity; Breed conservation; Genetic variability; Microsatellite; Turkey

ISSN: 15944077 Source Type: Journal  Original language: English

DOI: 10.4081/ijas.2014.3334 Document Type: Article

Publisher: Page Press Publications

Find more related documents in Scopus based on:

Mendeley Readership Statistics

Save to Mendeley  |  View this article in Mendeley

Authors Keywords

 

16 APRILE 2015 – Sala EUROPA - Fiera di FORLI’



Quanti e quali studi di CG

U
ni

ve
rs

ità
 d

i M
IL

A
N

O
Search AlertsAlerts My listMy list My ScopusMy Scopus

Back to results | < Previous  6 of 7  Next >

Scopus SciVal  Help

| View at Publisher |  Export |  Download  | More...

Gliozzi, T.M.a  , Zaniboni, L.b, Cerolini, S.b

View references (51)

Theriogenology

Volume 75, Issue 9, June 2011, Pages 1613-1622

DNA fragmentation in chicken spermatozoa during
cryopreservation   (Article)
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Abstract

Semen cryopreservation is fundamental both for the practice of artificial insemination, and for the

conservation of genetic resources in cryobanks; nevertheless, there is still not an efficient standard

freezing procedure assuring a steady and suitable level of fertility in fowl, and consequently there is no

systematic use of frozen semen in the poultry industry. This study examined changes in motility (CASA),

Cited by 8 documents
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systematic use of frozen semen in the poultry industry. This study examined changes in motility (CASA),

cell membrane integrity (Ethidium Bromide (EtBr) exclusion procedure and stress test) and DNA

fragmentation (neutral comet assay) in fowl spermatozoa before, during and after cryopreservation and

storage at -196 °C. An optimized comet assay for chicken  semen was studied and applied to the

analyses. Semen collected from 18 Mericanel della Brianza (local Italian breed) male chicken  breeders

was frozen in pellets and thawed in a water bath at 60 °C. Measurements were performed on fresh semen

soon after dilution, after equilibration with 6% dimethylacetamide at 4 °C (processed semen) and after

thawing. Sperm DNA damage occurred during cryopreservation of chicken  semen and the proportion of

spermatozoa with damaged DNA significantly increased from 6.2% in fresh and 6.4% in processed semen

to 19.8% in frozen-thawed semen. The proportion of DNA in the comet tail of damaged spermatozoa was

also significantly affected by cryopreservation, with an increase found from fresh (26.3%) to frozen-thawed

(30.9%) sperm, whereas processed semen (30.1%) didn't show significant differences. The proportion of

total membrane damaged spermatozoa (EtBr exclusion procedure) did not increase by 4 °C equilibration

time, and greatly and significantly increased by cryopreservation; the values recorded in fresh, processed

and frozen semen were 2.9, 5.6, and 66.7% respectively. As regards the proportion of damaged cells in

the stress test, all values differed significantly (7.1% fresh semen, 11.7% processed semen, 63.7% frozen

semen). Total motility was not affected by equilibration (52.1% fresh semen, 51.9% processed semen),

whereas it decreased significantly after cryopreservation (19.8%). These results suggest a low sensitivity

of frozen-thawed chicken  spermatozoa to DNA fragmentation, therefore it should not be considered as a

major cause of sperm injuries during cryopreservation. © 2011 Elsevier Inc.
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Abstract

In Italy, 90 local avian breeds were described; the majority (61%) were classified as extinct and only

Cited by 0 documents
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8.9% as still widely spread. Therefore, efforts for conservation of Italian avian breeds are urgently

required. The aim of this study was to record the breeding performance of the Italian breed Mericanel

della Brianza to multiply a small population, in order to develop a conservation programme. Fourteen

females and eight males were available at the beginning of the reproductive season in 2009 and

organised into eight families (1 male/1-2 females) kept in floor pens. Birds received a photoperiod of

14L:10D and were fed ad libitum. Breeding performance was recorded from March to June. Egg

production and egg weight were recorded daily; eggs were set every two weeks and fertility, embryo

mortality and hatchability were recorded. Mean egg production was 37% and mean egg weight was

34±3.49 g. High fertility values from 94%to 87% were recorded in the first three settings and the overall

mean fertility value was 81.6%. Overall hatchability was only 49.6% owing to a high proportion of dead

embryos. Embryo mortality occurred mainly between days 2 and 7 of incubation and during hatching.

The highest hatchability values were recorded in settings 1 and 2, 69% and 60% respectively, and a

large decrease was found in the subsequent settings. Marked variations in egg production, fertility,

hatchability and embryo mortality were found among families. The present results represent the basic

know - ledge of reproductive parameters necessary to improve the reproductive efficiency of the breed

within a conservation plan © S. Cerolini et al.
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Abstract

Conservation of genetic variability is one of the main goals in animal production science and the

analysis of breeds genetic asset can supply objective basis for effective conservation programs and

selection strategies. Bionda Piemontese (PIB) and Bianca di  Saluzzo (SAB) chicken breeds originated

in Piemonte region. Breeds conservation programmes started in 1999 in Verzuolo (CN) aiming to

preserve the breeds and to improve their di ffusion being particularly adapted to free range rearing

systems thanks to their resistance. PIB and SAB are both suggested for traditional recipes and

production (e.g. Morozzo capon) and are Slow Food presidia. A total of 76 birds were analysed: PIB

(n=36), SAB (n=40). Genomic DNA was extracted from blood samples. All birds were genotyped at

eight microsatellite loci. Each marker was subjected to PCR and the products were separated by

electrophoresis in 4.2% denaturing polyacrylamide gels on ABI Prism 377 DNA Sequencer equipped

with Genescan and Genotyper software. The results of this preliminary study highlight the genetic

di fferences occurring between PIB and SAB populations.
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Attività UNITO su razze avicole locali: 
Gallina Bionda Piemontese e Gallina Bianca di Saluzzo

Il Dipartimento di Scienze Veterinarie (ex Facoltà di Medicina Veterinaria) si occupa
da anni di attività di studio delle due razze avicole piemontesi (Bionda Piemontese e
Bianca di Saluzzo) in particolare:

1. in collaborazione con l'Istituto Zooprofilattico di Piemonte Liguria e Valle d'Aosta, ha svolto studi relativi ai
parametri di benessere (ematici e comportamentali) delle due razze e le caratteristiche macroscopiche delle
uova.

2. con finanziamento Compagnia di San Paolo 2012-2014 ha con dotto studi
circa : la consistenza delle due popolazioni in Piemonte, un censimento circacirca : la consistenza delle due popolazioni in Piemonte, un censimento circa
le modalità di allevamento, le caratteristiche qualitativ e delle carcasse
presenti sul mercato, la caratterizzazione genetica (micr osatelliti e SNPs)

3. in collaborazione con il Dipartimento di Scienze Agrarie, Forestali e Alimentari nel 2015 è stato realizzato un
centro avicolo per la conservazione e studio delle razze. Il centro avicolo è costituito da 24 parchetti coperti
(2x4m) con annesso parchetto esterno (2x4m). Inoltre è presente un impianto di incubazione e schiusa, 24
parchetti (1x2 m) in ambiente controllato per lo svezzamento dei pulcini, e 32 gabbie metaboliche per lo studio
della digeribilità.

4. Nel 2015 è in avvio una prova di accrescimento volta a studiare la curva di crescita di femmine, maschi e
capponi delle due razze. verranno altresì realizzate macellazioni a diverse età per definire la migliore età di
macellazione e verranno studiate le variazioni ormonali e comportamentali durante la crescita.
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Conclusioni ed opportunità

Caratterizzazione Genetica delle popolazioni Avicole
(CGA) è oggi una realtà ed uno strumento a
disposizione e a servizio del settore avicolo privato,
pubblico, amatoriale, industriale e scientifico

Esiste una rete scientifica nazionale molto qualificata
e diversificata che trova nella WPSA Italia la sedee diversificata che trova nella WPSA Italia la sede
naturale per crescere e qualificarsi a tutti i livelli.

La multi-utilità della CGA si ritiene rappresenti una
interessante opportunità per l’intero settore avicolo
nazionale
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