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@ Agroscope in a nutshell

= Research institute within the Swiss Federal Office for
Agriculture

* Research across most agricultural production systems

» Enforcement tasks, Knowledge transfer to agricultural
practice, extension, industry, science, teaching and the
public

= 1000 collaborators in 10 locations in Switzerland

= Agritec: Group Digital production, Tanikon
—> digitisation can be found everywhere!

Agroscope
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www.feedbase.ch a collection of feed data

Patrick Schlegel patrick.schlegel@agroscope.admin.ch

FEEDBASE G Do QAgoscope FEEDBASE BN (Dumer O Agroscope

home |info | ask for password | feedback login  deutsch - francais - english home |info | ask for password | feedback login  deutsch - francais - english

© Detail Data O Reference Data Q ® Detail Data O Reference Data | Feed Type || Nutrients Q ¥OF
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Top Queries e Foe e T [scatterchat ] EEghkv FatGCv CPgkv

10) Qats and by-products 50) Corn silage survey a * EEgkgDMin... o FalGCp2011].. © CPgkgDMin..
11) Barley and by-products 51) Hay survey 2018 800

12) Digestible amino acids pigs in DM 52) Sunflower meal, correlation CP and fibre

13) Essential amino acids in forage 53) DCP, CAand P

14) New fatty acid analysis_in progress 54) Rapeseed press cake, correlation CP and fat 600

15) Wheat and by-products 55) Mountain hay > 1000 m, 2005-2017 _l l "

16) Feed rich in omega-3 fatty acids 56) Hay 1st cut: sugar regional pattern and correlation with ADF ‘ [} Py ' HE

17) Essential amino acids 57) Hay survey regional NEL content 2005-2017 . . H’ o ' L

18) Herbage for ruminants 58) Correlation between CP and fat GC>2011 in rapeseed standard and HOLL 400 L . ** e

19) Raw materials for ruminants 59) Sunflower seeds HO

20) Nutrient profile of feed catalogue 60) Soybean press cake, fat and protein . . 0

21) Energy rich raw materials for pigs (FM) 61) Fodder beets, fibre fractions . 200 - . ; : . . ’I []

£71 Maic karale -I l l

News

1) Password free of charge since 2017. Pleaase log in for full access (queries on detail data, data export).
2) Lpdated varslon of the feed catalogue. new on the Ageoscope hamepags (only in German) GiNSe0 01199 02000 012005 0v20l0  0v20%s | 012020

3) Uploads 2020: maize silage survey;
4) New funnctions available: 1. Nutrient correlations. 2. Grouping factors for nutrient statistics.

LIMS-Nr. Date Canton ZIP Feed Type

Partners | Fropettead || Toum 31 00T 1/6/97 Rapeseed 00 (lat. Brassica napus)
32 ox-9 12/16/99 Rapeseed 00 (lat. Brassica napus) 21.772 211.772
33 xxx-6 12/16/99 Rapeseed 00 (lat. Brassica napus) 205.362 205.362
. . _/_\ @ 34 ox-9 2/5/00 Rapeseed 00 (lat. Brassica napus) 210211 210211
}agrgde_a: - Wyden Zentrum  UFAG @ LABORATORIEN 5:-:' eurofins # 35 o9 3/2/00 Rapeseed 00 (lat. Brassica napus) 211.456 211.456
k/ 36 xx-8 3/24/00 Rapeseed 00 (lat. Brassica napus) 211.924 211.924 |
37 005 3/29/00 Rapeseed 00 (lat. Brassica napus) 210.648 210.648
38 ox-2 2/1/00 Rapeseed 00 (lat. Brassica napus)
':Q vvv_ Q 244100 Ranacaad NN {Iat Rraccira nanne) > =
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U Pocket Feed Lab (Innosuisse project)
Michael Simmler michael.simmler@agroscope.admin.ch

Rapid on-site analysis of the nutritional composition of poultry feed and feed ingredients

2 3 aikemy

Hardware
Software
Business case

Agata Sroka
agata@aikemy.com

Mobile app

Agroscope

Chemometrics
Maschine learning
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Micro Near Infrared Spectrometer
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U Pocket Feed Lab (Innosuisse project)

Rapid on-site analysis of the nutritional composition of poultry feed and feed ingredients

ve

. . . Pocket NIR
Sample collection to result in < 10 min .

(with sample preparation)

Pocket NIR*"

Models for... ]E’rtotei” poultry feed
f%er ' corn
In wheat
sugars .
ash soja
. Distiller’s Dried Grain with
moisture
Solubles

aikemy.com developed a highly portable feed- testing solution for livestock (poultry)
The NIRS sensor-app-cloud system determines feed quality
— Agroscope contributed the data analytics
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U How to split different protein levels at harvest?
Thomas Anken thomas.anken@aqgroscope.admin.ch

Site specific farming allows much better |nS|ght on quallty levels on fields
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Satellites are F WIR ol f..;__.i; O f)
measuring the status o
of the plants

o
o

Application map for fertilization -
is generated in the cloud fertilizer spreader knows
where to put more or less

fertilizer
- Mapping of protein levels becomes possible, NIR-tools on combines...
- We know where good and where poor qualities are, but fields are harvested uniformly
- How interesting would it be to split different protein levels: A combine with two bunkers....
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© RumiWatch for health monitoring of cows
Markus Keller markus.keller@agroscope.admin.ch

Monitoring of the chewing frequencies as indicator for feed intake
commercialised by Itin & Hoch www.rumiwatch.ch
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© Analyzing the lying behavior of cows by accelerometers

Michael Simmler michael.simmler@agroscope.admin.ch

3D accelerometer on hind leg of cow Lying duration of cows
1.00
right d E’
f 0.75
* total lying duration, §
— * number of lying bouts, g 050
* mean duration of lying bouts 9 025 g ==
2
. - o
* level of physical activity 0.00
06:30 09:00 12:00 15:0016:30

Time of day

maximum THI [per day]

Holinger et al., 2024
Open Source R-package available:
Code Repository: https://github.com/agroscope-ch/triact/
Peerd 12:e17036 https://doi.org/10.7717/peer|.17036
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Objectifying welfare evaluation of cow housing installations
with sensors and machine learning
Pascal Savary pascal.savary@blv.admin.ch

ML models for detection of
atypical behaviours* during
lying down and standing up

*e.g., sideways or hesitant
head lunge, pawing, extensive
inspection...

46 &M
N 5 0 o 200 em
fr— 3 L Curt hoard
— e ———— ¥
Bri: 5 y 20em
7 2

3D accelerometers
on legs and head

Accuracy not yet satisfactory for welfare evaluation of new housing installations...

Smart Agricultural Technology 4(5):100199 https://doi.org/10.1016/j.atech.2023.100199
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U DigiRhythm - rhythmicity computation

Hassan-Roland Nasser, hassan-roland.nasser@aagroscope.admin.ch

— Goal: Characterising behavioural data, finding abnormalities

— Can be applied to a wide range of sensors
— An open source software (R package) that facilitates animal rhythmicity
research by providing ready-to-use tools for visualization and rhythmicity

assessment using the Degree of Functional Coupling (DFC).

Single actogram
LSP for Metion.Index From 2020-04-30 To 2020-05-07

Status
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Assessing pig behavior from video surveillance

Claudia Kasper claudia.kasper@agroscope.admin.ch & Hassan Nasser

Goal
Tall biting is heritable — how to select
animals for breeding?

Methods for detecting behaviours of
individual pigs?

= 2 pens with 12 castrated male pigs each
= 100 — 140 kg live weight
= 5 surveillance cameras

Thomas Anken 11
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U Automated analysis of images
» Software CVAT

Label images with relevant information to
be used in training models

= Posture of pig (standing/sitting/lying)

= Bounding boxes (BB) around pig,
head, tail » 286 frames

= Segmentation + BB head & tail » 516
frames

1 camera —
800 frames
15'645 objects

A
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© Annotating the images Recognition of individual pigs, head, tail

- When the head is approaching a tail, biting is
probable.

JAIL 5769 (MANUAL)

| _!“! ; 2
ﬁ‘éﬂlnm ; .& 9
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Model creation (neuronal network)

» Training on the full set of available annotated frames promising

= Future work:
= |nfer behaviours using specialized software and define rules
= Compare the three methods (object detection — key points — action recognition)

Thomas Anken
Agroscope, Tanikon, CH 8356 Ettenhausen
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U Nitrogen use efficiency of cows
Claudia Kasper claudia.kasper@agroscope.admin.ch

NeNut = N is a fundamental nutrient for cows
=-NuUtzun

Milch ° . Environmental issues (NO;, NH,, N,O)
= Productivity loss (milk protein)

N-Verlust ..
Kot, Urin How to optimize?

= Optimized feeding
= Genetic selection

N-Eintrag
Futter

e NH,* = Efficiency differences between cows on the
i \_/ same feed
l = Trait inherited?
- enabling selection

Auswaschung
Umweltfolgen
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U Genotyping of 2300 cows — easier than phenotyping...

DNA extractlon from halr roots (genetical characteristics of animals)

Phenotyping (traditional agronomy):
Measuring Nitrogen use efficiency

- performance of the animals Methane emissions

via GreenFeed®

Weighing the ration, chemical analysis of
milk, feed, feces...

Mid-infrared (MIR) and near-infrared (NIR)

Milk control (each cow is checked monthly)
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Agroscope

Current status

» Methane production clearly heritable, consistent estimates

= Breeding potential?
» Nitrogen utilization efficiency still unclear

In progress:

» \What role does feeding play?

» Record more reference data

* Improvement of the infrared models

GErT NN

*Nitrogen:
*more accurate models!
*more cCows

*Methane:

*Models
*Many more cows j

Thomas Anken
Agroscope, Tanikon, CH 8356 Ettenhausen
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@ Breeding pigs with higher protein efficiency

Claudia Kasper claudia.kasper@agroscope.admin.ch

/ Phenoptyping \ & Agroscope

\
Genotyping
- 1000 pigs
fondation HD-genotyping, low-pass
sur la croix 1 sequence
Projekte Landwirtschaft /
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U Phenotyping by Dual Energy X-ray Absorptiometry (DXA)

Patrick Schlegel patrick.schlegel@agroscope.admin.ch

Main Data:

- Lean tissue weight

- Fat tissue weight

- Bone mineral weight
- Bone mineral density

- Very accurate technology (throughput: 4-5 carcasses/h)

- Agroscope is running research on several topics: mainly about nutrient efficiency and
resilience of the animal; update of nutrient requirement.

- Potential use on field: grading reference for carcasses; genetic selection

Thomas Anken
Agroscope, Tanikon, CH 8356 Ettenhausen
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Interim conclusion regarding protein efficiency of pigs

w : ‘... X !

» Protein efficiency is highly heritable (pedigree heritability = 0.54 + 0.10)
= Complex phenotyping: difficult to achieve the necessary sample size

= Genomic variants on chromosome 2 and 9 promising

= Most heritability "recovered” in genomic data

= Genomic selection seems possible

Thomas Anken
Agroscope, Tanikon, CH 8356 Ettenhausen
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@ The Morpho 3D Scanner

Sylvain Lerch sylvain.lerch@agroscope.admin.ch

Measurement of complex morphological properties:
Distance, circumference, surface area, volume, angle...

Purchase of 5 sets 5 camera pairs / laser Reconstruction
for 2D imaging 80 images / second / camera of the 3D shape
«meshy»
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Vinstitut Agro ’@ INRAZ u;g/"’ w for dairy cows

developped by siue-ainion-en e idele 3D Ouest (Le Cozler et al., 2019, Comp. Electr. Agri. 157, 447-53)

Thomas Anken 21
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@ The CompoMeat 3D project

Sylvain Lerch sylvain.lerch@agroscope.admin.ch
Estimating the body composition of growing cattle using imaging techniques:
i) 3D of the external body structure of the living animal

ii) Dual X-ray absorptiometry (DXA) of carcasses

" Gold standard " " Proxy "
Post-mortem dissection, grinding 3D-Scans and DXA analysis
and chemi|cgl analysis
| O et

|
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Chemical components are less precise (Xavier et al. 2024, Animal 18)

Thomas Anken 22
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U Virtual fences — promising first results!

Manuel Schneider manuel.schneider@agroscope.admin.ch

www.nofence.no

- Virtual fence: Animal is kept in defined zones by audio & electrical signals
- Agroscope is testing and further developing the virtual fencing systems
- System is not yet authorised in Switzerland (animal protection)

- https://www.youtube.com/watch?v=FZcEx1C1sbs
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Virtual fencing

» Three experiments carried out 2021 — 2023
= Results from experiment 2021 and 2022 published in Journal of Animal Science

AMATTRTAN SOCHCTY ArGV AL OO NOC

Joumnal of Animal Science, 2024, 102, 1-17
https://doi.org/10.1083/jas/skae(24

Advance access pubhcationHZS'..Januaw 2024
Animal Behavior and Cognition

Stress indicators in dairy cows adapting to virtual fencing

Patricia Fuchs'*'. Joanna Stachowicz,! Manuel K. Schneider,* Massimiliano Probo,}
Rupert M. Bruckmaier,¥ and Christina Umstatterl

» Given proper application, no impact on animal welfare detected.
= A lot of interest of media and framers

Thomas Anken
Agroscope, Tanikon, CH 8356 Ettenhausen

24



@ The future is data driven
To decrease complexity, data should be managed by few systems which need to be connected
FMIS (Farm Managment Information System) (industrial twin: SAP)

- barto, myjohndeere, agraroffice, geofolia, eFeldkalender... are promising approaches
- smartphone is a powerful and well-accepted interface

—> interoperability with manufacturer of milking and housing technologies is a big issue
- farmers need time to adapt

Bodenbearbeitung s”
‘ A‘"
_,; Aussaat
¢ N&hrstoffe, Biogas D
|' Behorden -ﬁ-
powered by “#-365FarmiNet I
Reproduktion F Duingung/Pflanzenschutz
' N - D
Futter ;% ® ﬁ -
>
1) Obst/Gemiise/ Ernte
8‘ ,ﬁ, Getreide
o /_\/\
w Landi Voig
2 I EX L . k>0
o — 365farmnet.col Ay farmworks
< Fleisch Milch Eier Logistik/Transport/ Verarbeitung/ Detailhandel Konsument
Lager Industrie

Thomas Anken
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@ Monitoring the Agri-Environmental System by FMIS

Anina Gilgen anina.gilgen@agroscope.admin.ch

www.agroscope.ch/maus

A new tool “MAUS” has been established which is available in barto

 N-, P-Balances
« Energy balances
 Solil cover

« Use of plant protection products and risk of aquatic ecotoxicity
- FMIS deliver already most of the relevant data
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@ Data are key

« There is still a significant lack of sensors (e.g. for animal welfare and acidosis).

* In terms of data transmission, 5G and LoRa-WAN represent significant progress.

» Al enables the better interpretation of complex data, representing a clear step forward.
 FMIS: a lot needs to be done.

» The question of whether agriculture will go digital or not is obsolete.

- The potential of digitization is by far not exploited!
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‘Thank you!
swww.agroscope.ch
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