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® Aims
Specific objectives
v To establish a collaboration between researchers, farmers, and other relevant

stakeholders to develop and test innovative practices and technologies to improve the
overall sustainability of livestock systems

v To test innovative management practices at livestock companies involved in the project
to improve efficiency and reduce the environmental footprint of livestock farming
systems

v" To develop simplified software applications, with an intuitive interface, easy to manage
by livestock companies, which will allow to assess the environmental performance of
the production chain
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Methodology

1 - Participatory approaches

v To analyze issues and perspectives of different livestock farming systems and to define specific
objectives

v To define methodologies and activities

2 - On field tests

v Innovative technologies

v Best management strategies
v' On-farm surveys

3 - Data analysis
v’ Life Cycle Assessment
v’ Statistical analysis

4 - Dissemination
v" To discuss about the results
v To share knowledge and innovations
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EAAP

Eur opear ration of Animal dcience

SOLSTICE Network

' v' 6 Universities
(UNIPD, UNIBO, UNIMI, UNINA, UNIPI, UNITUS)

};% v’ 31 Stakeholders

(Research organizations, Primary producers,
Private companies, Public bodies)

= Synergies with other Universities
(UNIPG) and Spokes
(Spoke 3 — Agritech)

e
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® Methodology

The 75t EAAP Annual Meeting

SOLSTICE Main Topics
Florence - Italy

Technologies for ‘
monitoring
emissions and AW
in dairy farms

Co-design trajectories to
foster sustainability in
animal production in the
Apennine mountains

Al tool to predict 5
emissions from 'ﬁ“&
dairy farms . . . .
Simplified software applications
. to assess the environmental
Technologies for early .
detection of mastitis and performance of livestock farms

monitoring AH&W based on LCA

1 - 5 September 2024

Technologies and EAAP

Management strategies to European Federation of Animal Science
improve global sustainability in
livestock farm

L
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Free-range and Organic Poultry Productions (UNIPD — UNIBO in collaboration with UNIPG)
Preparatory work

» Focus group with stakeholders to identify priorities

Animal welfare Sustainability
Operator Aware Feed
Monitoring  training - Renewable consumption

Adaptability efficiency
systems

resources

Birolo et al., 2024. Identifying priorities to improve the sustainability of poultry meat production in free-range farming systems .
through the Living Lab approach (

Oral presentation at AGRITECH Workshop “Living Labs in agriculture: What we know and what should we learn?”
February 1t Padova, Italy
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Free-range and Organic Poultry Productions (UNIPD — UNIBO in collaboration with UNIPG)

Preliminary test

» Motivation test to assess the importance of outdoor space and grass resources

Hens passing through the door 1.0
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I1Feed M Grass )
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Door weight (g) Door weight
O Feed o Grass
Birolo et al., 2024. Access to outdoor space for laying hens: evaluating motivation and behavior of the animals %

Oral presentation at XVI European Poultry Conference — June 24t-27t% Valencia, Spain
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Index
Free-range and Organic Poultry Productions (UNIPD — UNIBO in collaboration with UNIPG)
On-field test
» An on-field trial was carried out on a large set of broiler chickens reared in free-range conditions
(collaboration with Amadori group)
T e
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Intensive Poultry Productions (UNIPD — UNIBO)

. NH
On-field test 20 2 (ppm)
> Applying new technologies to improve human !
and animal welfare 20 :
® Case studies o . .
= Robot for monitoring environmental 10 I +
parameters and scarifying litter ol e
12 30 39
Age (d)
T(°C)
30

www.agritechcenter.it
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Index
Temperature Humidity (HR) Ammoniac Dead chicken
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Index
Intensive Poultry Productions (UNIPD — UNIBO)
Body weight (g) Litter Score
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4000 60
©® Case studies 40
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Index
Intensive Poultry Productions (UNIPD — UNIBO)
Group Age P-Value
Control Robot 39d 47 d Group Age Group*Age
) Dust bathing, % 0.00 0.17 0.17 0.00 0.139 0.139 0.139
® Case studies
Grooming, % 4.85 8.46 5.08 8.23 0.004 0.01 0.936
Exploring, % 1.98 3.98 3.25 2.71 0.008 0.433 0.101
Stretching, % 4.42 5.50 6.58 3.33 0.156 0.002 0.287
Interactions, % 0.83 1.21 0.58 1.46 0.999 0.081 0.081
Panting, % 0.00 0.75 0.75 0.00 0.069 0.069 0.069
Resting, % 94.1 92.3 92.0 94.4 0.169 0.063 0.319
: Injured, n 0.63 0.75 1.00 0.38 0.900 0.185 0.416
r Dirty, % 18.00 9.38 5.63 21.75 0.036 0.019 0.040
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® Case studies
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Intensive Dairy Productions (UNIMI)

» Data integration in dairy farm and ammonia emissions estimate based
on continuous environmental measurement of gas concentrations

Gateways
N1 .
| AT, RH, light, BGT | |
N2 |
acceleration ‘ Indoor
] gateway
‘ Water T & counter N3 -
‘ Litter T & H N4 ==
N5
CO,, NH,, H.S, ===
sound
wind speed & N6 -
direction
T, RH, wind speed I External
& direction, rain [ gateway
Video cameras H PoE switch NAS

* X %

Finanziato

dall'Unione europea

NextGenerati

ionEU

=%, Ministero

-0y dell’'Universita
@5¢#> e della Ricerca

Back-end

Dashboard for data

visualization
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Behavioural and environmental data to
=== support farmers in the management of

the herd

Concentrations of gases like ammonia
to estimate emissions from the barn

& f B " “ ——p Environmental data to feed LCA
Joooe o 8 v
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Milking parlour/robot

Wearable devices
(behaviour, health)

On farm equipment
(feeding systems, etc

Farm environmental
monitoring

agritech

National Center for
Technology in Agriculture

A
E

SOLSTIC

——

software to
, make the data
uniform and
compatible in
order to feed the

— database
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] controlli funzionali
¥ matricola VARCHAR(20)
2 data controllo DATE
2 ultimo parto DATE
2 Dim INT
> latte giomaliera DOUBLE
. grasso lcar DOUBLE
2 Proteine Icar DOUBLE
2 cellule somatiche INT
2 lattosio DOUBLE
2 urea DOUBLE
2 caseina DOUBLE
2 acidi insaturi totali DOUBLE
2 adidi monoinsaturi totali DOUBLE
> acidi polinsaturi DOUBLE
2 acidi saturi toali DOUBLE
2 acetone DOUBLE
Bhb DOUBLE
7S DOUBLE
2 cellule differanziaii DOUBLE
2 lattazione INT

] dati mungitura v

¥ matricola VARCHAR(20)

J data DATE

J ora ID DATETIME

2 gruppo INT

» sessione INT

2 ora inizio DATETIME

J ora fine DATETIME

> produzione DOUBLE

2 durata INT

2 conducibilita INT

flusso medio DOUBLE

> piceo flusso DOUBLE

2 bassa flusso INT

J numero MCP INT

» intervallo mungitura DATETIME

> allarme conducibilita VARCHAR(45)
starme sangue VARCHAR(45)

> modaiita manuale VARCHAR(45)

3 scakio VARCHAR{45)

) riattacco VARCHAR(4S)

> stacco manuale VARCHAR(45)

> produzione primi 2 min DOUBLE

> produzione relativa perc INT

> produrione attesa DOUBLE

J perdite aria VARCHAR(45)

_Jcollare8BT ¥
ideoliare 18T INT

» matricola VARCHAR(20) 5
> seriale VARCHAR(45)

2 data installazione DATE

»data rimezione DATE
2 idllevamento INT

“Jecsepesa v

>data_ora DATETIME

T matricola VARCHAR{20)

»stata riproduttiva HN VARCHAR...
data_ora DATETIME

 progestercne DOUBLE

»allarme calore HN VARCHAR(45)
>qualta calore HN INT

[ ¥ matrcos varcHARG20) ————+

] LHD_Herd Navigator ¥
¥ maatricoia VARCHAR(20)

J data_ora DATETIME

JLDH HN DOUBLE

7 LDH HN grezzo DOUBLE
 allarme mastiti VARCHAR(45)

J rischio mastiti INT

L el
"] Anagrafica v

matricoia VARCHAR(20)
data nascita DATE

>  numero aziendale VARCHARS)
] Unate LONGTEXT
> idAllevamento INT
>
0
1
1
|
A
"] Progesterone_Herd... ¥ "] lista eventi riproduttivi

idevento_r INT

> descriziane evento. - VARCHAR(45)

> idAlievamenta INT

] gruppi bovine ¥
> matricola VARCHAR(20)
5 gruppo INT
2 data inizio DATE

data fine DATE

¥
]
1
I
I
|

| Allevamento v
MAllevamento INT

idevento._s INT
=== © descrizione eventa_s VARC...

2 kAllevamento INT
— =
v T datiambiente

¥ idSensore INT

2 ts DATETIME

data_ora_10_min DATETIME
> > tipo variabille INT
>valore FLOAT

¥ matricola VARCHAR(20)
,,,,,, stoto riproduttiva HN VARCHAR(4S)
 Gata_0ra DATETIME [
¥ BHB_HN DOUBLE
» BHB_HN grezzo DOUSLE
» allarme chetos! VARCHAR(4)
rischia chetosi INT

"] sensori ambiente ¥
idSensore INT
> seriale VARCHAR(4S)
tpo sensore VARCHAR(4S)
 posizione VARCHAR(45)
> gruppa INT
» data inizio DATE

"L

> data fine DATE
> idAllevamants INT

~J gruppi v
idgruppi INT

> descrizione grappo VARCHAR(4S)

~area nelia stalla VARCHAR(45)

2 idAlievamento INT

v

 dota_ora DATETIME

> collocazione VARCHAR(45)

> rastrelliera VARCHAR(45)

> somministrato totale DOUBLE

> mangime siks grance DOUBLE
fieno polfita 2 taglio DOUBLE

fieno poliita fasciato 1 tagiio DOUBLE
> melasso DOUBLE

> acqua DOUBLE

> silomas DOUBLE

2l mineral DOUBLE

> medica fieno DOUBLE

>fieno pelfita 1 taglio DOUBLE

» mangime asciutte DOUBLE

> paglia macinata DOUBLE

] SCR ruminazione e odba v
¥ matricola VARCHAR{20)
2 Data_ora DATETIME
Jindice saute DOUBLE
J calore da sistema DATE
Jindice calore INT
 dati grezzi ruminazione INT
J ruminazione giomaliera INT
J variazione picco ruminazione 24h INT
J variazione ruminazione 2h DOUBLE
2 minuti ruminazione 24h INT
J variazione ruminazione calcolata INT
> dati grezzi attivith INT
> aitivita giomaliera INT
J variazione attivita 2h DOUBLE
J picco attiviea 24h INT
‘eventi attivi VARCHAR(45)
J evento distress INT

> ora avvisa distress prokungato DATETIME

> eventi saiute nela (attazione INT
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Intensive Dairy Productions (UNIMI)
» To be effectively useful for farmers, data acquired with sensors and devices must be processed and
presented to the farmer showing the information they require

Giorgio Provolo
Customer

AMBIENTE - ULTIMA ORA ® AMBIENTE - ULTIMO GIORNO g ATTIVITA - ULTIMA ORA ® ATTIVITA - ULTIMO GIORNO ®

a2

COMPORTAMENTO - ULTIMO & RUMINAZIONE - ULTIMA ORA & RUMINAZIONE - ULTIMO ®
GIORNO GIORNO

°00 FN
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Intensive Dairy Productions (UNIMI)
» Daily values of ammonia emissions and temperature in a dairy cow barn

(gl
=
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[
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® Case studies
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Ammonia emissions
Temperature (° C)

(g per head per day)
o 1 T WS T VR S .8
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® ammonia emissions Temperature
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E =P,
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SOLSTICE - Potentialities and Perspectives

v" The SOLSTICE network offers a reliable representation of the main livestock production chains
in Italy, including dairy and meat cattle, sheep, dairy buffalo, pigs, and poultry. It encompasses
diverse environmental and production conditions and involves all relevant stakeholders

v The Living Lab approach has proven to be highly effective in providing a multi-perspective
analysis of priorities and solutions to enhance global sustainability across various livestock
production chains

v As part of the Agritech project, the final deliverable from SOLSTICE will be a simplified LCA
application to monitor the sustainability of livestock farms

® Conclusions

v' SOLSTICE is an ideal candidate for co-designing, developing, and testing innovative
technologies and solutions in other ongoing and future projects aimed at improving resilience
and sustainability in the livestock sector amidst a continuously changing and challenging
global environment
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Thank you for your attention

Task leader: enrico.sturaro@unipd.it — marco.birolo@unipd.it
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