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2 HOLISTIC Meaning

It refers to the approach of dealing with or
treating the whole of something and not

just a part




your COW
our FUTURE

Italy: ANAFIBJ has applied an
holistic breeding approach

ANAFIBJ has 2 herdbooks with
about 10.000 members with
1.100.000 registered cows and
800.000 young stock

70 — 80 % of the produced milk
goes to cheese production in Italy!



Breeding Goal Evolution in dairy cattle
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Livestock Mechanization
Farming

« Mechanization
* Milking machine
* Less manual labor

L|vestock Intesive
Farming

* Infrastructure (LMF)
* Nutrition

* Quantitative Genetics
* Recording data
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Livestock Precision Livestock Olistic
Farming Farming

Precision livestock farming (PLF)
High-performance phenotyping

» Livest. Intensive (LIF)
» Automation/Robot

« Genomic analysis » Traits ontologies
« Management data * In-/Cross-Breeding
+ Big-data + Genome editing

* Microbiome
» Deep/Machine learning
 Atrtificial Intelligence




Phenotype Collection Trait definition

From subset
to population

Diret Emissions S e C |f| C
3 P

Gross (kg/d)

Intensity (kg/ kg output)
Yield (kg/ kg intake)
Residual (kg/d)

Methane Efficienc: =~ ™

Cameras (3d)

Wearable technology &
Automated data
Spectroscopy

Holistic Sustainable traits

Production

Animal Health Reproduction

& Fertility

Environment
& Welfare

& Efficiency

& 4 0 "™ -
Methane Disease resistance Feed Efficiency Age at first calving
Nitrogen Heat tolerance RFI Days-to-calving
Water usage Resilience Age at slaughter Oestrus expression

Behavioural traits (Savoia, S. EAAP, 2023)



Evolution world selection aims
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Evolution italian breeding objectives
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Economic and Sustainable Indexes

I Production ] Type conformation - Functionality

Economic Health Index (2016) Functionality

)
LS | \‘ + Longevity 21%
Indice Economico Salute \ \/ * Fertlllty 18%

\" « Somatic cells 6%

« Calving easy 3%
« BCS 3%

ICSP R Sustainability and cheese-making capacities Index— Parmigiano Reggiano (2018) vs 3.0

INDICE CASEIFICAZIONE Fertility 15%

----- SOSTENIBILITA -+ ,

PARMIGIANO REGGIANO _Enfasirelative » ’ Somatic sells 14%
ok s Longevity 11%
Calving easy 5%

‘. Mastitis 5%

2% BB +0,10 euro/d of milk lifetime
B +0,05 euro/d of milk lifetime

A EE -0,050 euro/d of milk lifetime
-0,025 euro/d of milk lifetime




Dairy milk production in Italy?

* 70% cheese production

* Hard cheeses
* Parmigiano Reggiano

e Grana Padano
* Asiago
* Montasio
* Fresh cheeses
* Mozzarella
* Ricotta
* Crescenza

 30% drink milk products Zf ,»




Increase number of cheese wheels over time (40 kg/wheel) @
€C02

2005: 14 2021: 18,5
wheels/cow/year wheels/cow/year

since 2018 : I

Introduced Q. ‘
) »
ICS-PR index
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Latteco project ---A

2019 - Feed Efficiency (pFE)

WWNAFI8 2021

* Heat tolerance index (IHT)

@ * Workability index — revision (MLK)

'@' Automated milking index (IMA)
&P

5

2023 - Overall Udder Score index (ICM)

* Methane Intensity index
* Heat tolerance index (M/F/P)

* Female fertility index - 2° 2022

revision *  Well-Being index
* Cheeseability index (1QC) 2> * Nitrogen Index

ICS-PR e Age at first calving index
 BHB index e Gestation length index

e Calving ease and Still-birth index
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Genetic evaluation until 2019...

I

50+ traits evaluated (almost all evaluated on cows)
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Young stock: which is the actual situation @
in Italy?

Age at first caIving Frequenze eta primo parto, anno 2021
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2 Met Office EUROPEAN GREEN DEAL

: 4_Global Me  EU’s path towards net zero emissions
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Epmn—

\ : . Efficienza
; Controll : ‘
Punteggio el Alimentare |

\
\Llneare \ Funzionali \Predetta

Peso Predetto Grasso 4% (FCM)

)

: FPCM
S.S Ingerita Latte +Grasso + » pFE = 55
Proteina (FPCM) o

v' pFE is the “trait” selection object for the
Italian Friesian.

v" The breeding objective (PFT) has identified
efficient subjects. The introduction of a
S __new, more direct “tool” in this direction
. illimprove results.
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Phenotipic trend for pFE and pCH4 in
talian Holstein cows
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Methane Emission Inde
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3) A new tool to be used for
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Losd in milk production

Produzioni =

Niente stress ; stress\

THI =

—\acca 1 Vacca2 —Vacca3

THI

—Milk (kg/d)




Genetic Parameters heat tolerance

Trait Genetic effect anim*THI Permanent effect anim*THI Genetic
variability

Milk (kg/d)
Protein (kg/d)
FAT (Kg/d)
Protein (%/d)
FAT (%/d)

-0,51
-0,48
-0,42
-0,43
-0,50

-0,40
-0,47
-0,54
-0,51
-0,54

0,16
0,13
0,12
0,37
0,26




Resilient production for Heat tolerance: Bulls with > 1000 daughters

v'Bulls

Milk

> 105 HT m—) Summer

Winter

Milk

<95 HT — Summer

Winter

Kg/d difference

30,05
30,38

Kg/d
29,90
31,14

-0,33

difference

-1,24

about
1kg/d



Conclusions

ANAFIBJ is working with this holistic approach
with the aim to offer to our members
selection tools updated to nowadays «world»
request
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How to select all these traits?

Traditional selection indexes
Sustainability Index
A breeding tool for a greener future

| [\ .Q‘ o Including new breeding goals
[e]

Economic Selection Index ’ \ @ A,

I=b,EBV,+ b,EBV,+...+b,EBV,, o]

b=economic weight
EBV = genetic merit

Selection Index
I=b,e,EBV,+b,s EBV, +...+h _EBV_

b=economic weight
EBV = genetic merit
e=environmental weight



Improve selection index efficiency

A M =

Different farmer typologies Non-linear functions
favour different traits

iy e

I=b,W,EBV,+...+b EBV,

Combining tools

Genetic Management Achieve
Improvement Practices target

+




FAO Strategic Framework 2022-2031

“... supporting the transformation to
more efficient, inclusive, resilient and sustainable agri-food systems
for better production, better nutrition, a better environment, and a better life”

BETTER BETTER BETTER BETTER
PRODUCTION NUTRITION ENVIRONMENT LIFE
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raffaellafinocchiaro@anafi.it
www,anafibij.it
+39 3356156186
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