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(B)rowser: choose to attend the webinar with Chrome or Firefox or
pera.

Sound problem: in case your internet speed is not enough to receive
the sound, you may attend the webinar by phone. The phone number
and the code for the meeting are available in the chat. You will also
find them in the email you have received with the link to connect.

Display: display your browser in full screen. Click at the top right of your
browser on « full screen »

See the whole slide: under the AV Pod, icon on the right (2 squares +
arrow) -> Move the AV Pod « Dock / Undock »

Chat: if you have any question during the presentation, you may write
your message in the chat box (bottom right). The chat is moderated
and questions will be asked to the speakers at the end of their speech.
In case there are a lot of questions, there will be a selection.
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15t session: Characterization and integrated
assessment of organic mixed livestock farms in Europe

* MIX-ENABLE farm data: From farm surveys to the project
database, by Guillaume Martin (INRAE)

e |dentifying characteristics to estimate the productivity of mulfi-
species organic farming systems in Europe, by Gun Bernes (SLU)

e High farmer satisfaction in multi-species livestock farming
systems, by Bernadette Oehen (Fibl)

e Linking performances, structures and farming practices in multi-
species livestock farms, by Guillaume Martin (INRAE)

—% TAR «u=s,  Fi 0ol
INRM iy "" — CRAW FIBL -@+ | THUNEN
Vilfce idele ‘l‘ummz::hm s



N
o

2d session: Farm-level experiments in organic mixed
livestock systems

 Mixed grazing of steers and lambs in presence of an
adaptable nematode, by Steffen Werne (Fibl)

e Potential benefits of mixing young cattle and broilers, by
Severin Hubner (Thuenen Institute)

e Effects of mixing crossbred beef cattle and sheep in

mountainous grassland-based systems, by Sophie Prache
(INRAE)
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3'd session: Modelling and co-design of more
infegrated organic mixed livestock farms

e Reducing vulnerability of organic mixed beef-sheep farms .
Simulations with the Orfee bioeconomic farm model, by Claire
Mosnier (INRAE)

4™ session: Compilation and dissemination of results

e User-oriented outputs of the project, by Fabienne Launay and
Brendan Godoc (IDELE), and Guillaume Martin (INRAE)
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“We refer to a farming
system as “diversified” when
it infentionally includes
functional biodiversity at
multiple spatial and/or
temporal scales” (Kremen
et al., 2012)

Copymght © 2012 by the authea{z). Published here under license by the Resilience Alhance.
Eremen C. A Tles, and C. Bacon. 2012, Diversified farming systems: an agroecological, systems-based
alternative to modern industrial agniculture. Ecology and Socisgy 17(4): 44. http:/dx dod.ore/10.5751

Guest Editorial, part of a Special Feature on A Social-Frological Analysis of Diversified Farming Systems: Benefits. Costs,
Obstacles. and Fnabling Policy Frameworks

Diversified Farming Systems: An Agroecological, Systems-based
Alternative to Modern Industrial Agriculture

Claire Kremen ', Alastair lles ' and Christopher Bacon*
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“We refer to a farming

system as “diversified” when

it infentionally includes
functional biodiversity at
multiple spatial and/or

temporal scales” (Kremen

et al., 2012)

Copymght © 2012 by the auwthea{s). Published here under license by the Resilience Alliance.
Eremen C. A Tles, and C. Bacon. 2012, Diversified farming systems: an agroecological, systems-based
e doi.ore/10.5751

alternative to modern industrial agnculture. Ecology and Secisty 17(4): 44. In
ES-05103-170444

Obstacles. and Enabling Policy Frameworks
Diversified Farming Systems: An Agroecological, Systems-based
Alternative to Modern Industrial Agriculture

Claire Kremen ', Alastair lles ' and Christopher Bacon*
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Guest Editorial, part of a Special Feature on A Social-Frological Analysis of Diversified Farming Systems: Benefits. Costs,
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Resilience in Agriculture through
Crop Diversification: Adaptive
Management for Environmental
Change

BRENDA B. LIN

Recagnition that climate change could have negative consequences for agricultural production has generated a desire to build resilience into
agricultural systems. One rational and cost-effective method may be the implementation of increased agricultural crop diversification. Crop
diversification can improve resilience in a variety of ways: by engendering a greater ability to suppress pest outbreaks and dampen pathogen trans-
mission, which may worsen under future climate scenarios, as well as by buffering crop production from the effects of greater climate variability
and extreme events. Such benefits point toward the obvious value of adopting crop diversification to improve resilience, yet adoption has been
slow. Economic incentives encouraging production of a select few crops, the push for biotechnology strategies, and the belief that monocultures are
more productive than diversified systems have been hindrances in promoting this strategy. However, crop diversification can be implemented in a
variety of forms and at a variety of scales, allowing farmers to choose a strategy that both increases resilience and provides economic benefits.

Keywords: resilience, climate change, diversified agroecosystems, adaptation, trade-offs

The role of agricultural biodiversity in strengthening resilience to climate

change:

Dunja Mijatovi¢™,

towards an analytical framework

Frederik Van Oudenhoven®, Pablo L"yzaguirreb and Toby Hodgkin®

“Platform for Agrobiodiversity Research, c/o Bioversity International, Via dei Tre Denari, 472, 00057

Maccarese, Rome, Italy; hBioversity International, Via dei Tre Denari, 472, 00057 Maccarese, Rome,

Italy

World Development Vol. 89, pp. 214
0305-750X/@ 2016 Elsevier Ltd. All righ

ELSEVIER

CrossMark
www.clsevier.com/locate/worlddev

http:/idx.doi.org/10.1016/j.worlddev.2016.08.011

To Specialize or Diversify: Agricultural Diversity and
Poverty Dynamics in Ethiopia

JEFFREY D. MICHLER *” and ANNA L. JOSEPHSON "

* University of lllinois, Urbana, USA
® International Crops Rmn’m(h Institute for the Semi-Arid Tropics, Bulawayo, Zimbabwe
¢ Purdue University, West Lafayette, USA

Sumimary. — Recent agricultural development policies have begun o shift focus from the promoion of a few staple crops towa

5. Wi mnmbut to fill
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Farms including two or more livestock
species kept simultfaneously and
iIntegrated with crops, pastures and/or
agroforestry.
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Contents lists available at ScienceDirect

* Multi-species livestock
.I:O rm i n g — C O n d id O -I-e - Journal homepage: www.elsevier.comflocate/agsy

Review

O p p ro O C h 'I'O O C h i e V e E?,:?:;Ll ?afrilsl:lisrii?ii livestock farming to improve the sustainability of %;m

Guillaume Martin™", Kerstin Barth®, Marc Benoit®, Christopher Brock®, Marie Destruel?,

. oge . )
Bertrand Dumont®, Myriam Grillot”, Severin Hiibner®, Marie-Angélina Magne®, Marie Moerman',

S l ’ S O I I I O I I y O r I I l < ! Claire Mosnier®, David Parsons®, Bruno Ronchi”, Lisa Schanz', Lucille Steinmetz®, Steffen Werne/,
Christoph Winckler!, Riccardo Primi®

O | L4 2 O 2 O )

* Littfle knowledge of the diversity, sl
management and actual w

management

performances of multi-species oes | ok
livestock farms
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How sustainable and robust are organic
multi-species livestock farmse

What are the conditions for the
sustainability and robustness of organic
multi-species livestock farms?
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A combination of approaches (‘ )

Desktop data
analysis

System trials Farm surveys

Co-design Farm modelling

orm Je
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Design of a survey guide

w
[i4
=]
o NATURALAND
- TYPESOF HUMAN CONSTRAINTSTO | DIVERSIFICATION
METADATA 4”3 PRODUCTIONS RESOURCES FARMING BEYOND FARMING
MANAGEMENT OF
INTERACTIONS
LAND LIVESTOCK AMONG
MANAGEMENT MANAGEMENT ENTERPRISES
=
i
o
= - MANAGEMENT OF
43 ON-FARM SALES WORK
=l PROCESSING MANAGEMENT MANAGEMENT
RESOURCE USE RESOURCE
> EFFICIENCY CONSERVATION PRODUCTIVITY
=
]
<
=
.
8l ANIMAL WELFARE | HUMAN WELFARE
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Farm sampling

e,

80

Environmental Zones

Il Alpine 7

Il Atlantic

29 Boreal

[ Continental

B Mediterranean o [l —

[ Others

Mumber of farms
40

20

Beef Dairy MeatPoultry Pigs Goats Dairy Horses
cattle cattle sheep sheep

21 different livestock
species combinations
+ Crop

+ Agritourism

+ Energy production
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Diversified farms beyond

livestock production

none

educationnal farm

cottages

Agrotourism

80
60
40
20
o I P P

other

cottages + educational farm
educational farm + other
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tables andfor guest rooms

Mumber of farms

40 G0 a0 100

20

cottages + other

Direct selling

yes

no

Mumber of farms

40 G0 a0 100

20

Energy production

yes

no



e =1 farm
a)
» Raw data L
(1574 variables) P
* ] 07 iﬂdICOTOrS A O"."‘:'. 100 200 300 400

Mumber of animals (LU}

300

« Example with
ivestock
productivity

200

1 UD . ate - . L L] l

Animal productivity (kg animal protein/LU)

INRAY ﬁ,’; ITAR sxt=i  FiBL 150 200 250 300

s s Maximum potential productivity (kg animal protein/LU)
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« DOI: 10.3389/fsufs.2021.685778

' frontiers DATA REPORT
- . : - - puinhizhed: oo 2021

in Sustainable Food Systems doi: 10.3380/sufs. 2021 BEETTE
ety

Survey Data on European Organic
Multi-Species Livestock Farms

Defne Ulukan '*, Lucille Steinmetz?f, Marie Moerman?', Gun Bernes®, Mathilde Blanc?,
Christopher Brock®, Marie Destruel, Bertrand Dumont?®, Elise Lang ', Tabea Meischner®,
Marc Moraine®, Bernadette Oehen’, David Parsons?, Riccardo Primi®, Bruno Ronchi®,
Lisa Schanz®, Frédéric Vanwindekens?®, Patrick Veysset®, Christoph Winckier®,
Guillaume Martin'* and Marc Benoit®
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Open data
+ SCripfts

DOI:10.1545

4/AKEOSG
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Portail Data INRAE (nraE) Générstion datapaper

Survey data on European organic multi-species livestock farms

L Ulukan, Defne; Steinmetz, Lucille; Moerman, Marie; Bemes, Gun; Blanc, Msthilde; Brodk, Christopher;
Destruel, Marie; Dumaont, Bertrand; Lang, Elise; Meischner, Tabes; Moraine, Marc, Oehen, Barnadette;
Parsons, David; Primi, Riccardo: Ronchi, Bruno; Schanz, Lisa; VWanwindekens, Frédéric; \Vieysset, Patrick;
Winkler, Christoph; Martin, Guillaume; Bengit, Marc, 2021, "Survey dsta on Eurcpesan organic multi-

Contact Owner Share

Diataset Metrics

Description

Subject

Files Metsdsts

File Typea: All -

0 Downloads

species |ivestock farms®, https://doi.org/10.15454/AKEDSGE, Portail Data INRAE, W3,
UNF:8: PUzfiKaakL Ld|4D05MechGQ== [fileUNF]

Cite Dataszat -

Accass: All -

1 to 10 of 27 Files

Animal welfare soript. Rmd

Learn about Data Citation Standards.

While there iz incressing evidence of the sustainability benefits of diversified systems in the
organic cropping sector, this has been much less investigated with organic livestodk farming.
To fill this knowladge gap, we surveyed 8 sample of 128 European organic multispecies
livestock farms located across seven countries — Austria, Belgium, France, Germany, [taly,
Sweden and Switzerland — and covering =8 large range of livestock species combinstions. We
recorded 1574 variables as raw dats out of which we calculated 107 indicators desoibing farm
structure, management and several sustainsbility dimensions: resource use efficiency and
conservation, animal, land and work praductivities, animal and human welfare. After technical
validation of the data, we withdrew 28 farms and the datasbase covers 102 farms. This
datsbase is well suited te unveil relationships between varicus dimensions of organic multi-
species livestodk farm sustainability and their structure and management. It can help reves|
sustainable strategies for organic multi-species livestook farming systems, and lavers or bamiars
to their develocpment.

Agricultural Sciences

Terms Versions

Q Find

1T Sort -

‘Ml Request Access

ea -

2

&,

[¢=

[€=

Guideline to survey Excel file.pdf
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1. Study the relationship between farm characteristics and
productivity on the visited farms

2. ldentify which variables that are best in predicting productivity




Animal Productivity (AP):
(kg animal protein sold / total livestock units)

Land productivity (LP):
(kg total protein sold / hectare agricultural area)

Worker productivity (WP):
(kg total protein sold / number of working hours)




Productivity Results

Number of farms

(In) Total livestock units

50

40

30

20

10

(a) 44.3%
14.4%
4.1%
I
Eggs Meat (Monog) Meat (Rum) Milk

Dominant product

(b)

v =0.96x
R?=0.31

2 3 4 5 6
(In) Total agricultural area

Most farms dominated by

ruminant products

Farm area vs livestock units

Stocking density ~ 1.2 LU/ha
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Productivity Results, average (min — max) f

Productivity indicator Ruminants only Ruminants + Statistic O
monogastrics 5|gn|f|c

Animal productivity 98 (19-574) 149 (25-718)

Land productivity 83 (5-480) 178 (12-572) Yes

Worker productivity 3100 (300-21900) 4973 (572-51000) No

* Large variation!

* Farms with ruminants + monogastrics tend to
have higher animal and land productivity




Productivity Results

Animal productivity (kg APS LU™)

600 1

400 1

@,

@ Ruminant-only
(O Ruminant & Monogastric

Share of grassland (%)

* Farms with large share of
grassland tend to have
lower animal productivity



17 farm variables were chosen and models were built with 2-10 variables.
The best variables in a model for estimating productivity were:

Animal productivity:

* Amount of livestock units
 Percentage of grassland

* Amount of cereals sold
 Percentage meat of sold products

Worker productivity:

 Annual working time

Land productivity: «  Amount of cereals sold
Amount of livestock units - g

*  Amount of grassland
 Percentage meat of sold products

L




Thanks for listening
Tack

Merci beaucoup

Grazie

Vielen dank
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« Measuring human well-being as part of
sustainabillity

« Farmers at higher risk of mental health issues,
mortality and suicide

« Some farming systems environmentally and
soclally more sustainable than others
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Qualitative and guantitative approach
to analyse farmer satistaction (with
Income), work peaks per year, mental
complexity and physical severity
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* Analysis of farmer reported self-assessed data

Personal growth

Psychological
Well-Being

Positive
relationships

=)

4 recherche FiBL T8l THoNEN (

2
FHIvS
@,\

P} UNIVERSITA
T Yowsan stvin geisn

&) Tuscia

* Xk
* *
* *
* *

SLU * g Kk




Qualitative Analyses

60%
farmer reported self-assessed data

50% ‘
40%

30%

20%

10%

__

Too low satisfaction=1 Low satisfaction =2 Often satisfied = 3 Highly satisfied = 4
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Reasons for satisfaction
— Varity / diversity of tasks, learning, no |7
routine

— Network, contact with people,
recognition, appreciation

— Having no boss / Autonomie

— Producing food for people, working with
nature, taking care for animals

— "Fun af work”
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Reasons for lower satisfaction
— Economic challenges %

— Environmental challenges

— Limited contact to people or too much
Inferaction with people

— No recognition, no appreciation
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Quantiative Analyses

Satisfaction with income

« satisfaction with free time
- versatility of workers

« physical severity

« environmental area

|||||||||
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Satisfaction with income Percentage workpeaks over a
year
« satisfaction with free time . workload
« versatility of workers « total number LU
« physical severity « physical severity

e environmental area
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Satisfaction with income Percentage workpeaks over a
year

« satisfaction with free time . workload

« versatility of workers e total number LU

« physical severity « physical severity

e environmental area

Mental complexity of work

 Number of training days per
year

 total number LU
« Satisfaction with income

S

SLU
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Satisfaction with income

« satisfaction with free time
« versatility of workers

« physical severity

« environmental area

Mental complexity of work

 Number of training days per
year

 total number LU
« Satisfaction with income

Z=INRA =5 IT//B “udes.  FiBL
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Percentage workpeaks over a
year

<

9,

« workload
 total number LU
« physical severity

Physical severity of work

« percentage workpeaks over
ayear

- percentage of unpaid
workers AWU

« workload
« percentage monogos’mcs




centage of
and#ehysically severe work

sentative sample
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 |dentifying main farm types

and related management
(livestock management, W |
SOIGS, e-l-c.) - organization

 |dentitying the link between livestock
species combinations and farm
production efficiency
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e 96 farms

« 5 types of variables
— Farm structure (areq, enterprises, livestock number...)

— Management practices (crop-pasture rotation, self-
sufficiency for feed...)

— Sales pI’CICTiCGS (on-farm processing, type of sale
channel...)

— Level and efficiency of livestock production
(€, kg, protein)

— Farmer (roofts in farming, satisfaction, years since conversion
to organic...)

INRAG =3 ITAL suss. FiBL % roe
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AWU employees

On-farm processing (%¥€)
Short sale channels (%€)

Autonomy for feed (%UF)

Dairy cattle
(+pigs/beef
cattle)

64
4.4
36%

82%
64%

81%

dg Wallonie

P34 CRAW

Beef cattle
(+poultry/dairy
cattle)

101
2.2
18%

39%
44%

84%

:.
‘e- |THUNEN

Dairy sheep
(+ cattle/goats)

112
6.1
46%

71%
82%

46%

Beef cattle
+ Meat sheep

l \I\1 RSIF\ JL




S N
@ Beef cattle Beef cattle

(+pigs/beef (+poultry/dairy  (+ caftle goats) + Meat sheep

cattle) cattle)
Nb LU 101 44
AWU 2.2 1.3
AWU employees 18% 14%
On-farm processing (%¥€) 39% 0%
Short sale channels (%€) 44% 53%
Autonomy for feed (%UF) 81% 84% 98%
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[uscia
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@ Beef cattle Beef cattle

(+pigs/beef (+poultry/dairy  (+ cattle/goats) + Meat sheep

cattle) cattle)
Nb LU 101 44
AWU 2.2 1.3
AWU employees 18% 14%
On-farm processing (%¥€) 39% 0%
Short sale channels (%€) 44% 53%
Autonomy for feed (%UF) 81% 84% 46% 98%

Dairy : premium prices (on-farm processing + direct selling = milk price x 10 vs.
conventional price) but high workload

Combination of cattle and sheep (meat): technical performance (autonomy) due too
limited price premiums (= meat price long channel x 1.1-1.15 vs. conventional price;
short channel x 1.5-2 vs. conventional price)
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Efficiency = max. production with min.

inputs > Kg output / kg feed
concentrates (on a protein basis)

Ruminants, monogastrics, dairy, meat:

different physiologies and production
potentials
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Efficiency = max. production with min.
inputs > Kg output / kg feed
concentrates (on a protein basis)
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Kg protein sold/LU

Data standardized per type of » Weighted sum of »
enterprise (outputs + concentrates) enterprises (acc. to %LU)

Farm efficiency
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Efficiency = max. production with min.
inputs > Kg output / kg feed 27
concentrates (on a protein basis) § .
Ruminants, monogastrics, dairy, meat: g... | ﬁ —
different physiologies and production Y === $
potfentials S S S A

Data standardized per type of » Weighted sum of »
enterprise (outputs + concentrates) enterprises (acc. to %LU)

Farm efficiency

Group 1 Group 2 Group 3 Group4
Dairy cattle Beef cattle Dairy sheep Beef cattle

(+pigs/beef cattle) | (+poultry/dairy (+ cattle/goats) + Meat sheep
cattle)

Eff: Output / Conc. +0.14 -0.04 -0.49 + 0.62
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Min. 10% of monogastrics to improvesne,
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Beef cattle enterprise efficiency

0.4

0.3

0.2

0.1

(=]

-0.1
-0.2
-0.3

-0.4

INRAC —ry ITAB %25, FIBL %

0.4
0.3
0.2

0.1

l!.’: 1 % 10-50% 50-100% 01

-0.2
-0.3

-0.4

Dairy cattle enterprise efficiency

% Monogastrics (LU/Total

0.4
0.3
0.2

0.1

1-10% 10-50% 50-100% 01

>
(@]

c

Q

O

&=

o

)

(%))

‘=

a 9
]

+—

c

o

O

= 02
)

(%]

©

QD
o

c

)

¢ (LU/Total LU)

Fertility transfer: feed inputs for

pastures = autonomy to feed
ruminants

monogastr. = fertilization of crop and

Hyp:
Small monog. enterprises
- Short channels
—> Technical efficiency
matters less

6 1 % 10 - 50% 50-100%

onogastrics {LU/Totl LU)

Large optimized
enterprises 2>
efficiency
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Beef cattle enterprise efficiency
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Fertility transfer: feed inputs for
monogastr. = fertilization of crop and
pastures - autonomy to feed
ruminants

Hyp:
Small monog. enterprises
- Short channels
—> Technical efficiency
matters less

6 1 % 10 - 50% 50-100%

onogastrics {LU/Totl LU)

Large optimized
enterprises 2>
efficiency

3 interacting factors:
monogastric enterprise size x fertility transfer x sales channels
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Trade-off: technical efficiency
VS. price premiums

Price premium +

On-farm pro
+ Direct selling
Economies of scopé¢

Tech. Effic.
+

Tech. Effic.

Meat 6

Long channels /
Direct selling

Price premium -
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« Sheep usually benefit from mixed grazing
with cattle (performance 1)

« Usually without effects on cattle

« But: intensive sheep freatment (worms)
— May limit cross-transmission
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Parasite eggs
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« Cattle did not benefit but also not
suffer from sequential grazing with
lamos

* Dry summer maybe prevented further
Cross-tfransmission of worms from sheep
to cattle

é—IN?A —% TAB  “wm.  FiBL

— e —
rea idele e ekt e =
U'Agriculture Biologique




Thank you

ZINRA 4 m ase  FiBL % ' @K“ @i J

SLU

SCIENCE & IMPACT !



MIX-ENABLE

A) IT/ [S %he “@- | THUNEN @

INSTITUT OE & i
msTIuT Ot el @ Institut Technique de
UAgriculture Biologique




Comparison of two treatments:

1) Simultanuous grazing of
broilers and cattle on the
same pasture

2) System with broilers
following cattle on pasture
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Material and Methods ﬁé
Set-Up @*

- 2 paddocks, each with 6 sections (0.3 ha)
- Weekly rotation

- Two rounds/ year:

June - July
Sept - Oct.

- Paddocks switched in the 2nd round

scheme of one paddock
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Material and Methods

Animals )

2 groups of 54-61 broilers (ISA JA 757)
age: 4 weeks

2 groups of 10 heifers (German Holstein)
1 heifer 300 m=

Age: 8-13 months
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Resulis

Use of range

% of broilers outside
N w
@ @

=
@

Group
Mix
Mono

INSTITUT OE 3 Instit
Eiiictidele Uhgriculture Biologique

FiBL

.:-
‘e- | THUNEN

@

S

SLU




Insects
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Parasitic Eggs
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« Losses of broilers due to predators
— Fewer losses in the mix-group throughout the trials

« Percentage of broilers outside
— On average 6% more broilers outside if with cattle

« Fecal egg count
— No differences measured
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SYSTEMES D’ELEVAGE ALLAITANTS HERBAGERS
ADAPTER LE TYPE GENETIQUE ET MIXER LES ESPECES

Y Effects of mixing beef cattle and sheep in
mountainous grassland-based farming systems

An experiment at the system level

Prache S. 1, Vazeille K.?, Chaya W.}, Jury C. 1, Troquier C.%, Sepchat B., Benoit M.},
Veysset P.1

1 INRAE, UMR Herbivores, 63122 St Genés-Champanelle

_ Ic-ElETREMONT 2 INRAE, Herbipéle, 63820 Laqueuille

" Clermont Auvergne Project sophleprache@lnraefr
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> Livestock farming project

Objectives
Produce grass-fed meat self-sufficiently from permanent pastures in sustainable farming systems
Grassland-based systems maximizing the use of pastures and a minimizing external inputs

Questions
Associating beef cattle and sheep = agro-ecological advantages? '

Cross-breeding = early maturing for favouring grass-finishing? & i

Experiment at the system level (Herbip6le experimental unit, Laqueuille, Massif Central)

Mountain area, 1100 to 1400m asl., 100% permanent grasslands

3 organic farming systems: _
-an experimental mixed system associating sheep and beef cattle
-2 specialized systems: sheep and beef cattle

Same area (40 ha), LSU (30) and average annual stocking rate (0.75 LU/ha) per system
INRAZ

Salamix p.2
21 September / Mix-Enable / Prache et al.



> 3 organic livestock farming systems — 3 farmlets-30 LU-40 ha grasslands

Specialized sheep

164 Limousine ewes + 4 Suffolk rams
+ 2 Limousine rams - 20% replacement
(33 ewe lambs per year)

1 lambing period per year in spring

Lamb finished on aftermaths after
weaning

Indoor finition for non slaughtered
lambs when ewes get mated (October)

Specialized beef cattle

22 Salers cows + 1 Angus bull Angus -
10% replacement (2 Salers heifers
purchased per year)

calving period: 15 January = 15
March, weaning in October

All young animals (males and
females) finished indoors with
conserved forages

Young animals sold at 12 to 16
months old (200-280 kg carcass)

Mixed sheep-beef cattle
LU: 60% beef cattle and 40% sheep

66 ewes Limousines + 2 Suffolk rams
Suffolk + 1 Limousine ram

13 Salers cows + 1 Angus bull

Same strategic rules used in specialized
systems, except pasture management

e  Co-grazing until weaning of the
lambs

. Mono-specific grazing of aftermaths
for weaned lambs

 Sequential grazing on previous
grazed pastures based on animal
requirements

Concentrate supplementation of the dams if necessary at key periods (mating, gestation) to reach a pre-defined body condition score

Castration of young males

Anthelmintic treatments if mean faecal egg counts > a pre-defined level

Decision for slaughtering: satisfactory carcass degree of fatness

INRAZ

Salamix
21 September / Mix-Enable / Prache et al.




> The association of beef cattle and sheep led to
higher performances for sheep, not for beef cattle

Beef cattle: young animals were successfully finished with conserved grass, but no

effect of the association on beef cattle technical, economic and environmental
performances

Focus on sheep entreprise

INRAZ

Salamix
21 September / Mix-Enable / Prache et al.
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> A higher proportion of lambs finished at pasture in the mixed system

The association of beef cattle and sheep favoured lamb pasture-finishing

100%

*

90%
80%
70%
60%
50%
40%
30%
20% 15,2% Up to 26% in 2020 (severe drought conditions)
10% 0.9%

0%

Mixed Specialized
M Pasture M Non pasture
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> Higher lamb performances in the mixed system

Lamb growth rate from birth to slaughter 211 % 179
(g/day)

Age to slaughter (days) 166  *k 188
Carcass weight (kg) 15,4 %k 14,9

A lower level of parasitism = direct and indirect (via maternal milk production level) effects

A higher nutritive value of the pastures

INRAZ

Salamix p. 6
21 September / Mix-Enable / Prache et al.



> Higher ewe performances in the mixed system

Fertility 95,9% 96,2%
Prolificacy 1,86 * 1,74
Productivity 1,55 % 1,42

Slightly higher body condition score and liveweight

INRAZ

Salamix
21 September / Mix-Enable / Prache et al.
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> Alower level of external inputs in the mixed system

| Mixed | Specialized

Concentrate (kg/ewe/year) 56,2  * 69,5

Number of anthelmintic treatments (nb/ewe/year) 2,5 % 3,1

A lower concentrate consumption level in the Mixed system:

2 groups of animals/periods of interest:
-lambs : a higher proportion of lambs finished at pasture
-ewes at mating period: a lower competition between ewes and lambs for pasture availability

A lower number of anthelmintic treatments in the Mixed system:
a dilution of parasites or a perturbation of parasites’ cycles

INRAZ

Salamix
21 September / Mix-Enable / Prache et al.
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> Economic Results — Production Costs €/Kg Live-Weight

Average annual results over 3 years: 1 May 2017 - 30 April 2020 (missing one year)

5,00
4,50
4,00
3,50
3,00
2,50
2,00
1,50
1,00
0,50
0,00

Bovine production costs
€/kg live-weight

4.53 4.47

2,44 2,54

Specialised

Fixed costs
B Other operational costs

B Purchased feed (concentrate + forage)

5,00
4,50
4,00
3,50
3,00
2,50
2,00
1,50
1,00
0,50
0,00

Ovine production costs
€/kg live-weight

4.31
w‘
3.61

2,53

2,20

Specialised Mixed
Fixed costs
B Other operational costs

B Purchased feed (concentrate + forage)

INRAZ
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A lower use of external
inputs (-19% concentrate)

combined with

a higher animal
productivity : +15% (higher
number of lambs produced

per ewe and higher lamb
carcass weight)

P.9



> Greenhouse Gases Emissions (GHG)
Average annual results over 3 years: 1 May 2017 - 30 April 2020 (missing one year)

Bovine GHG emissions
kg eqCO,/kg live-weight

Ovine GHG emissions
kg eqCO,/kg live-weight

20 2 80 20
17. -13%
18 ® Equipement 18 17.16 \13/A W Equipement
16 16 dea 15.00
14 Fuel electricity 14 Fuel electricity
12 12
10 B Purchased feed + 10 B Purchased feed +
fertilizers fertilizers
8 8
6 B Manure, slurry, 6 B Manure, slurry,
4 storage & A waste storage &
spreading spreading
2 B CH4 enteric 2 B CH4 enteric
0 0
Specialised Mixed Specialised Mixed
INRAZ
Salamix

21 September / Mix-Enable / Prache et al.

A higher animal
productivity (lamb carcass
produced/ewe/year),

A lower lamb age at
slaughter

and

a lower use of external
inputs

p. 10



> Conclusions

The association of beef cattle and sheep favoured pasture-finishing of lambs

A lower use of external inputs in sheep

Nl concentrate consumption by lambs and by ewes at mating period; N number of anthelmintic treatments

A lower level of GHG emissions (kg eqCO2/kgLW) in the mixed system for sheep

71 animal productivity (kg meat produced/ewe) and N use of external inputs

Crossing with an early maturing breed favoured the finishing of young animals without concentrate feed

These productive grassland-based systems are exposed to climatic and sanitary hazards
need to produce sufficient quantity of high-quality forages

need to carefully monitor the level of parasite infestation in animals

Meat quality: work in progress
INRAZ

Salamix
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MixEnable Final webinar, 28th September 2021

> Reducing the vulnerability of mixed cattle-

sheep farms

Claire MOSNIER?®, Nassima MOUFID?, Frederic JOLY!, Marc BENOIT?

| IUniversité Clermont Auvergne, INRAE, VetAgro Sup, UMR 1213 Herbivores,
inrae Saint-Genes-Champanelle, France
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https://www.service-public.fr/

* Farmers are exposed to multiple sources of risks

* Mixed farming systems are gaining interest both or the application of
agro-ecological principles and as a risk management strategy

INRAZ

Mosnier et al., MixEnable webinar
28/09/2021
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* Farmers are exposed to multiple sources of risks

* Mixed farming systems are gaining interest both or the application of
agro-ecological principles and as a risk management strategy

to reduce vulnerability = significant risk of
falling below a critical level (Hoddinott and
Quisumbing, 2010)

= planned decisions made to deal
with the hazards identified

Impact

Low Medium High

.
o

Probability
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* How organic cattle-sheep farmers of the French Massif Central feel
exposed to risks and how they manage them

 What are the ettects of different strategies to reduce their vulnerability?

INRAZ

Mosnier et al., MixEnable webinar
28/09/2021



Method

* Interviewed 4 organic farmers in 2021 to supplement surveys conducted i 2017
(Steinmetz et al., 2021 ) to 1dentify
* The main nisks for them

* Short (ex post) and long term (ex-ante) adaptation strategies

INRAZ

Mosnier et al., MixEnable webinar
28/09/2021




Method

e Main characteristics of the 4 farms

Fe3 |ros |F67 P74 |Mean

15
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1.2
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80%
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1.6

28

185
0.7

116

92%
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1.3

39

200
0.6

196

86%

no

47

100
1.2

107

81%

Yes




Orfee: Simulates the decision
process and production
process

INRAZ

Mosnier et al., MixEnable webinar
28/09/2021
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Orfee: Simulates the decision
process and production process

Orfee is used :

-Optimize short-term
decisions to adapt to a

hazard.

-Simulate technical, economic
and sustainability indicators at
the farm level.

INRAZ

Mosnier et al., MixEnable webinar
28/09/2021
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Results
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Viosnier et al., Mixtnaple wepinar
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* Farmers have been asked to classify these risks :

Human Plant Public Machine Animal Input Output Climate

F63

F65

F67

F74

Health disease policies breakdown production prices prices

INRAZ

Mosnier et al., MixEnable webinar
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Current adaptations and plans

To face these hazards, farmers have more or less flexibility. The short term adaptations frequently used are the following:

| age or liveweight | 1Sell cows } mowing | Grazing 1Feed
of animals sold purchase
F63 + + (cows out of  (+) +
pasture in
august)
F65 + +
F67 (+) + + (ewes in lake + +
shore)
F74 + + + (ewes in + +
mountain
pasture)

INRAZ

Mosnier et al., MixEnable webinar
28/09/2021



 Combination of hazard simulated according to farmer’s declaration

* Spring grassland yield (+ forage price and ewe prolificity) x fall grassland yield
x cereal yield x intercrop yield x animal price x cereal price x input prices
(national index) = max 400 simulations

INRAZ

Mosnier et al., MixEnable webinar
28/09/2021
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 Combination of hazard simulated according to farmer’s declaration

* Spring grassland yield (+ forage price and ewe prolificity) x fall grassland yield
x cereal yield x intercrop yield x animal price x cereal price x input prices

(national index) =

max 400 simulations

* Adaptation tested

F65
F67
F74

15 SCow +220 Ewes
28 SC+185E

39 SC+120E

[39-47] SC+ 100E

INRAZ

Mosnier et al., MixEnable webinar
28/09/2021

10SC+220E
80% of beef and sheep

+30 ha of perm. grasslands

500 piglets +10 SC+ 220 E

19 dairy cows ; 185 E

500 piglets + 31 SC+96 E

500 piglets + [39-47] SC+ 100E
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Differences between farms are
explained by :

The prob. of grassland yields
declared by farmers (F67: 1 to 5
tDM/ha vs F74: 2.5to 5
tDM/ha)

Sales of cereals (F67)
Flexibility (F74)

Equilibrium grassland
production/ herd need in a
normal year
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* The reduced stocking rate :

- Reduces but doesn’t
remove the probability to
have very low income

- slightly increases average
income, above all for farms
not self sufficient in a ‘normal
year’
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* Reducing the stocking rate

- Reduces but doesn’t
remove the probability to
have very low income

- slightly increases average
income, above all for farms
not self sufficient in a ‘normal
year’

- the impacts of under
stocking on grazing quality and
encroachment has not been
considered

- Public compensation for drought
have not been considered
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A new animal enterprise
(pig or dairy) :

Reduces the probability to
have very low income

Increases income above all
if the performances of
beef& sheep were not very
good in the baseline
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Conclusion
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| Should we mmprove the functioning of the current farming systems before adding new
|

| activities?

(
+ | Reduction of stocking rate & addition of pig or dairy enterprises enables to reduce (but not |
!
!
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Il Define optimal stocking rate taking with more accuracy the different parameters
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MixEnable Final webinar, 28th September 2021

> Reducing the vulnerability of mixed cattle-

sheep farms

Claire MOSNIER?®, Nassima MOUFID?, Frederic JOLY!, Marc BENOIT?

| IUniversité Clermont Auvergne, INRAE, VetAgro Sup, UMR 1213 Herbivores,
inrae Saint-Genes-Champanelle, France
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https://www.service-public.fr/
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Potential long term adaptations

Reduction of Keep sheep Forage and crops New enterprise
stocking rate and beef?

done | spring cerelas, Legume for flour? Poultry?
F65 Planned (| herd) Stop beef Tcereals? Dairy for cheese no no
F67 done yes Tspring forage? Tperm. grassland? Poultry? Pig? no no
F74 Planned (] perm. yes Tperm. grassland ? no no

grasslands)

INRAZ

Mosnier et al., MixEnable webinar
28/09/2021



* Farmers have been asked the frequency of grassland yields over the last 10 years

distribution of 1st cut grassland
yield (tDM/ha)

a0.8

€ 0.6

>

go.4

0.2
0o N

F63 F65 F67 F74

m 1.0 m 2.0 O 2.5 O 3.0
O 3.5 m 4.0 m 5.0

INRAZ

Mosnier et al., MixEnable webinar
28/09/2021

= A high probability of « bad years »
(<3 tDM/ha)

= F63:-0.15 of ewe productivity when
grassland production is low
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1. Different users targeted by the project

2. Outputs and dissemination:
— Deliverables list
— Other communications and dissemination
— Educational Toolkit
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User-oriented outputs of '
o * ' :
the project %)

Different users targeted by the project

Organic mixed livestock Students at
farmers and agricultural agricultural colleges
advisers and universities

Farmers converting to Project outputs {
Researchers

organic mixed livestock
SNy
4
’ 5 ) MIX-ENABLE
(Xs7

farming
Conventional farmers and . Public policy-
agricultural advisers active in makers
(I $ 07020 oo

|||||||||
levictidele
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..e..
Users ta rgeted Students at agricultural [ Researchers ] Public policy-makers
colleges and universities | oo mTee
Journal, scientific 3 published’, e.g Potential of multi-species livestock farming

paper to improve the sustainability of livestock farms
In Agricultural Systems, 181
Other publications submitted, or soon to be submitted

Conference paper, Many articles or posters in several conferences: OWC,
poster, etc. European Federation of Animal Science, Farming
Systems Design Symposium...

Report Effects of livestock species diversity on the economic
performance of commercial farms compared to specialized
ruminant farms by Pierre Mischler (IDELE)

Thesis 3 thesis reports in French

INRA@ mﬁz II[__[—S Eﬁh& FIBL ‘e. | THUNEN

Institut Technigue de
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..e..
Users ta rgeted Farmers and agricultural advisers (conventional,
converting, or organic livestock farming)

Newspaper or 21 technical arficles in specialized magazines or
magazine article newspapers in all partner countries (in different

languages)
Video Alternating grazing to control parasites in young cattle

by FIBL

All deliverables are listed and downloadable (excepted papers) on
https://orgprints.org/view/projects/Mix-Enable.html|

* Xk
#25 UNIVERSITA o *
i B Py Voeas soin geiin * *
- * *
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https://orgprints.org/view/projects/Mix-Enable.html

Other communications and f%

dissemination SR

D,

<

e,

« Facebook Mix-Enable page:
https://www.facebook.com/Mixenable.europeanproject/

« Webpage on the Core Organic Website, and newsletters:
https://projects.au.dk/coreorganiccofund/core-organic-cofund-projects/mix-

enable/

 User-oriented events: cancelled due
to Covid R 7 e

 Ledflets
presenting
the project

« Final Webinar =
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https://www.facebook.com/Mixenable.europeanproject/
https://projects.au.dk/coreorganiccofund/core-organic-cofund-projects/mix-enable/

3 independent and complementary tools for students :
1. A Quiz
2. A Q-sort
3. and a tool
“Implementation”

with cases (fictitious or real)

P LY e

EDUCATIONAL
TOOLKIT

IN RM ﬁﬁz !“Iﬁm i % FiBL .s. |THUNEN FORSCHUNGSRING e.V. llr}‘l[,\l]SRgllS ﬁ%
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The proposed order of use
of the different tools is the quiz,

3 INDEPENDENT AND mei:?;l"utltlle %ﬁl%ﬂtﬁtﬁﬂrﬂer

can be different and adapted to

COMPLEMENTARY TOOLS: MR
UCATIONAL
OLKIT: -

Quiz

OBJECTIVE: Informing

To inform To build a first knowledge

L
e M -
-* - and consolidate : :
\k T ?' the sometimes base on multi-species
livestock farming

incomplete knowledge
of multi-e.species Iivestockg among the students.
farming.

{ MIX-ENABLE

To transform

the sometimes
negative learners’
representations

of multi-species livestock
farming.

For mobilizing
knowledqe in action
and acquiring skills
in order to understand
the sustainability and
viability of farm
diversification.
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21 Questions in
various formats

(True /False, MCQ...

For each question,
the trainer presents
the correct answer
and an explanation

of the related

mechanism.

—r  NTAL S

LELEVAGE

msmm Technigue de
Uhgriculture Biologique

FiBL %
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Multi-species livestock farming is defined here by the
association of at least two different animal species
within the same farm, regardless of the interactions
among the different farm enterprises.

Multi-species livestock farming is generally less repre-
sented and less studied than single species livestock
farming in Europe. Furthermore, there is a lack of official
data on the number of multi-species livestock farms in Eu-
rope. Yet, a growing scientific literature has demonstrated
some strengths (and weaknesses) of such systems.

This tool is an educational quiz on the theme of mul-
ti-species livestock systems. You will try fo answer each
question based on your knowledge and/or intuition.

First name:

PART 1: ENVIRONMENT

. Multi-species livestock systems involve thinking about the
feeding niche principle, which is defined as the physical
and chemical properties of a species’ diet*. Two species
have the same feeding niche if their diet is strictly identical
in a given environmental setting. While this situation is im-
possible according to evolution principles, feeding niches
between two species can overlap if they share a more or
less important part of their diets.

FILL IN THE BLANKS IN THE SENTENCES BELOW WITH
THE RIGHT WORDS FROM THE FOLLOWING LIST:

+ decreases

= dietary preferences

+ morphological characteristics

+increases

1 - The feeding niche of a species is defined, in particular,
by its

2 - A smaller dietary overlap between two species —---—-—
memmmmmeememm oo the risk of interspecific

3 - Cattle and sheep have partly different feeding niches
because the sheep's

allow them to graze closer to the ground and select plant
species they eat.

4 -In a pasture grazed by cattle and goats, the overlap of
feeding niches between the two species —-—-—--—-—-—-—--

Last name:
Date:

INRAZ: sgroparisrocn £, QENSFEA

===-emmm---———--- When the feed resource becomes scarce.

" According to Elfon’s definition of an ecological niche.

=0/ @itab SR FiBL o — Cun

2. LINK THE CONCEPTS TO THEIR DEFINITION APPLIED TO
MULTI-SPECIES LIVESTOCK FARMING.

Feeding niche 1. Running two different
complementarity prudugtluns wwlhtm %helz‘
f same farm is potentially
Lenae Bpsus more econom?cal and
efficient than each
production being run in
Economies of scope I:l two separate farms for
‘the Isame production
evel.

Interspecific D 2. The unit cost of

competition production in a farm
decreases when the total
output quantity increases.

3. Two livestock species
co-grazing within a
farm consume the same
resources (grass, water,
efc.).

Economies of scale D

s

. Two livestock species
within the same farm
can enhance the use of
different resources or
different parts of the
same resources. For
\HSBHCE one SpEC\ES
might access a resource
that the other species
cannot.
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* List of 18 statements
that deal with the
different dimensions
of multi-species
livestock farming, to
be sorted according
to each one’s
positioning
(agree/disagree)

* Learners’ positioning
must be argued on
each statement.

1 &< Walloni
INRAZ/ —ry  NTAL s,
Vilvaceidele Institut Technigue de A CRAW

Uhgriculture Biologique

Strangly
tisagres

Somewhat | Semewhat

isagree

e

Strangly
agree

1.Being a multi-species livestock farmer means working more than a farmer
specialized in a single livestock species (in terms of hours per day).

2. A multi-species livestock system is necessarily more complex to manage than
a single species livestock system.

3. Doubling the number of animal enterprises in a farm means doubling the number
of value chain stakeholders the farmer has to interact with (cooperatives,
slaughterhouses, etc.).

4. Combining multiple animal species in a farm increases byproduct and waste
amounts which needs to be managed.

5. Adding another animal enterprise to the farm requires high investment costs.

6. Multi-species livestock farms perform worse economically than single
species livestock farms.

7. A multi-species livestock farmer is less exposed to market hazards and volatility
(than a single species livestock farmer).

8. Being a multi-species livestock farmer always involves direct selling of products.

9. To optimize the benefits of multi-species livestock systems, one has to minimize
the interactions among animal enterprises.

10. Co-grazing allows a better grass valorisation.

11. Feed self-sufficiency is more difficult to achieve in a multi-species livestock farm
than in a single species livestock farm.

12. Co-grazing always increases stocking rates in grasslands (Livestock Unit/ha)

13. Multi-species livestock farms are more exposed to parasitic issues than single
species livestock farms.

14. All livestock species can share the same paddock without any risk for their health.

15. Preventive parasitic treatments such as deworming are useless in multi-species
livestock farming with a co-grazing situation.

16. In a multi-species livestock farm, it is more difficult to manage fertilization
than in a single species livestock farm.

17. All ruminant species eat the same grass species.

18. A single species livestock farm will improve its environmental performances
by switching to a multi-species livestock system.

Total:



O Implementation

Red:

3 STEPS CHARACTERIZES e
THE PROCESS OF SIMULATION  ikiisishis

STEP 1 STEP 2 STEP 3

Understanding Identify Design
the initial farm and formalise animal species
situation challenges combination
(context, (by confronting to meet
farmer’s expectations, tarmer’s will the challenges
farm’s structure E RGERET
and performances) performances)

@i <=
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Simulation exercise based on a concrete case of specialized farm:
presentation of the farm and the difficulties encountered.

The learners act as neighboring farmers or advisors, they formulate
the problem situations and propose solutions for the farm, mobilizing
the knowledge acquired on multi-species livestock farming.

First case: Unité INRAE SAD-ASTER (Mirecourt)

www.inrae.fr

** * %
() VERSITA SO
S * *

&) [uscia SLU _
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e Quiz and Q-sort have been tested in different countries
* The 3 tools have been tested in France

* Overall positive assessment in terms of pedagogical objectives
* Educational toolkit structure deemed relevant

* (( The first session is very useful for the following » =
complementarity of tools

13
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ORY,
Where to find outputs? %9

« All outputs, including presentations of this webinar, and toolkit,
will be available on https://orgprints.org/view/projects/Mix-
Enable.himl

 And on the webpage of the Core Organic Website:
https://projects.au.dk/coreorganiccofund/core-organic-
cofund-projects/mix-enable/

ﬁ.,g SRy Thank you for your attention!
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https://orgprints.org/view/projects/Mix-Enable.html
https://projects.au.dk/coreorganiccofund/core-organic-cofund-projects/mix-enable/
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« Conceptual and methodological
advances to analyze, model and
evaluate multi-species livestock farms

e.g.
— LU calculation across species
— Efficiency of multi-species systems

» Design of trials with multi-species systems

« Legacy of MIX-ENABLE for future projects

INRAQ =3 A0 Z&&- FiBL
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* A large diversity of organic multi-species
ivestock farms

» Diversity extends far beyond livestock
species combinations

« Diversity in farm performances is very high
» Trade-off efficiency vs. premium prices
« But highly saftistied farmers

» Positive effects of diversity (health,
predation, risk mitigation, etc.) fo be
further exploited
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Thank you all for your ,
attending this webinar N

« Any last comment / Question?
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