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Abstract: There is an increasing societal pressure on agriculture to limit groundwater pollution caused
by the intensive use of synthetic pesticides and fertilisers. In France, 1000 sensitive water catchments
face a legal obligation to develop and implement agri-environment measures to reduce pollution from
agricultural practices. However, these measures are generally not suitable for diverse farm
management types and then improperly applied to preserve or restore groundwater quality. In this
context, we developed a participatory approach exclusively with farmers. The objective was to co-
design scenarios that encompass farm structure and strategy, and support adapted agroecological
practices, to improve water quality. Each scenario is a combination of changes i ncl udi ng f ar me
practices, cropping systems, material or human resources. The participatory approach involved rounds
of workshops with individual and groups of farmers and was applied in one case study in South East of
France. The designed scenarios have been evaluated in terms of agronomical, social and economic
performances and their efficiency to reduce pressure on groundwater quality. Our results show that
this approach tailored scenarios for farmers predicated by collective expertise. This approach makes it
possible to take into account individual farm management constraints and helps to breakdown local
lock-ins. It fosters involvement of farmers in a participative process, and should favour long-term
changes of agricultural practices to recover groundwater quality. This facilitation method can be used
by local stakeholders in order to facilitate the development of catchment-specific programmes
including measures suitable for farm management diversity and assumed to recover groundwater
quality.

Keywords: farming system, agroecological practices, co-development, farm-scale evaluation,
groundwater quality, tailored scenario

Introduction

The protection of water resources is a major issue in France as 64% of drinking water comes
from groundwater catchment (Ifen, 2003). According to the French general direction for
health, from 1998 and 2008, 4 811 catchments have been abandoned including 878 due to
guality water deterioration by nitrates and/or pesticides, the leading source of abandonment
ahead of a flow-rate too low, technical problems, etc. In 2010, an EU commission report
showed that 41% of groundwater in France has pollution problem according to criteria set by
the Water Framework Directive (WFD)*; and 94% of this pollution was linked with agricultural
activities. Since the 2013 environmental conference, 1000 French water catchments are
designated as fApriority catchment pandimplemenft ace a
action programmes to reduce pollution. However, action programmes reflect more a formal
implementation of protection approaches than a search for efficiency by defining suited
measures and the setting-up of a consistent support scheme (Menard et al., 2014). Farmers
do not always implement voluntary measures from action programmes as such measures
are not suitable for their farm management (Richard et al., 2018). Therefore, the challenge is
to design scenarios supporting agricultural changes addressing groundwater quality issue in
coherence with farm management that farmers would be able and willing to implement.

1 The EC Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human
consumption set up a maximum admissible nitrate concentration of 50 mg NOs.L™ and allowable concentrations
of 0. 1 eg/ | sfamrd @Ony pEgdtli diode t ot al pesticides in drinking
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Theme 2 — Agroecology and new farming arrangements

For this purpose, it is relevant to guide the design towards agroecological practices that
fproduce significant amounts of food, which valorise in the best way ecological processes
and ecosystem services in integrating them as fundamental elements in the development of
the practices, and not simply relying on ordinary techniques, such as chemical fertiliser and
synthetic pesti(tezdletal RQi4) tocrecaver gnoumdwater quality. For a
broader implementation of agroecological practices, it requires promotion of individual and
collective learning and development of a systemic approach, givingupthe si mpl i f
probl em, qBerthet ietmap, 2@16; Meynard, 2017). Yet, an increasing number of
authors insist on the necessity to take into account the complex farm management
components during design process ( Bel | on et al ., 2007 ; eétal.,
2014; Prost et al., 2017). The implementation of agroecological practices involve change of
interconnected elements of farm management as cropping systems, material and human
resources requiring holistic and participatory approach.

Nowadays, participatory approaches seeking the improvement of groundwater quality
provide scenarios at two levels, (i) cropping systems (Barataud et al., 2016; Hellec et al.,
2013; Paravano et al., 2016; Ravier et al., 2015; Reau et al., 2012) e.g. implementation of
spring crops combined with their cover crop on Brienon catchment (Reau et al., 2012) or (ii)
catchment level (Allain, 2013; Barataud et al., 2016; Chantre et al., 2016; De Girolamo and
Porto, 2012), e.g. the conversion to organic farming of 5% of the agricultural land of a
catchment area resulting from scenarios simulation by Co-c | i ¢ k 6 e aGisclanbed al.|
2015).

This paper aims to present a participatory approach that addresses farming system level and
provide scenarios of agroecological practices tailored to farm management. The paper offers
a facilitation method for stakeholders to design scenarios addressing groundwater quality
issue that are ambitious and that farmers would be able to implement. The implementation of
the approach relies on a set of methods and tools that would be presented in the first part. In
the second part, we present and discuss some results from this design process organised
with a group of farmers from sensitive watersheds in South East of France. In the last part,
we conclude and draw perspectives.

Method

Overall approach

The method is about designing at farm scale and is inspired by co-development approach
developed by (Payette and Champagne, 1997), a collective learning approach, starting from
the participa n t s dlife siteatidns (peer work). In our case, we brought together exclusively
farmers. Two major roles for farmers are defined: (i) witness farmers, that present technical
challenge or project to sustain and ready to change for sustainable management, and (ii)
adviser farmers who may provide expertise and knowledge to make propositions of change.

It is based on a sequence of five steps with a feedback loop between steps 1 and 3.
Information from local stakeholders (for instance technicians from agriculture and water
management sectors), and the description of the farming systems in the territories are
involved during the step O (cf. Fig. 1). It is a required step because (i) it introduces the project
to farmers, and (ii) it ensures a profitable cooperation among farmers.
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Theme 2 — Agroecology and new farming arrangements

STEP O
Investigating for local knowlegde and characterizing farming system diversity
How ? How long 7 Which Actors ?
a. Phone interview with institutional actors (agriucltural o Agricultural stakeholders
and water management stakeholder) 1 month o Water Management

stakeholders

b. Phone interview with farmers to (i) identify their far- . Farmers from the territory

ming system and their challenge/project (ii) assign 1 week
witness/advisor part to farmers.

STEP 1 : INDIVIDUAL SESSION iy
Modelling farm management of withess
How 2 Per witness ? \Which Actors ? »
[0}
a. Interview of withess farmers 3 hours . Witness farmer fg’
b.  Modelling witness’ farm management to use as an 2days ¢  Facilitator 2
artefact §
c. Meeting with withess farmer that he/she approves 1 hour ,&
and appropriates this artefact o
STEP 2 : COLLECTIVE WORKSHOP
Co-designing farm scale scenarios
How 7 How fong ?  \Which Actors ?
Collective workshop inspired by codevelopment approach 1/2 day . Withess farmer
(1h30per o Advisor farmer
' witness) . Facilitator
STEP 3 : INDIVIDUAL SESSION
o=

Pre-selecting proposals from collective workshop and evaluating each of them and
their combination at farm scale

How ? Perwitness ?  \Which Actors ?

a. interviews of witness farmers to pre-select proposal o Witness farmer
conceived during the collective workshop that Shours: Facilitator
would be possibly implemented in their farm

b.  Evaluation at farm scale 2 days

c. Meeting with withess that he/she approves and ap- 1 hour

propriates evaluation results

¥

STEP 4 : COLLECTIVE WORKSHOP
Producing collective levers

How ? How fong 7 Which Actors ?
Collective workshop to present ex ante evaluation results 1/2 day . Witness farmer
by witness farmers and discussion about collective levers ( 1‘th per . Advisor farmer
to foster scenario implementation witness) ,  Facilitator

Figure 1. Five steps of participatory approach, alternating between individual sessions and collective workshops

The following four steps comprise a rotation between individual (cf. Fig. 1: steps 1a, 1c, 3a,

3c) and collective sessions (cf. Fig. 1: steps 2 & 4). The purpose is to create empowerment

and acceptance from farmers, which are crucial for the success of decision and
implementation process of agroecological practices (Newig et al., 2008). The two collective
workshops allow sharing local knowledge and experiences between farmers that lead (i) to

individual and collective learning, and (ii) to create room for innovation at farm scale. An

artefact (cf. Fig. 2) 7 a model of wi t nes s Dis lsad daringnthenfaisy e me n t
collective workshop to support scenario design at farm scale.

Each step of the approach is illustrated in the results section thanks to the implementation on
the case study. The following section presents methods and tools used during the
participatory approach to design scenarios suitable for farm management. They ensured that
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the farming system level, including structure and strategy, is taken into account in the co-
design process (Richard et al., 2018).

Methods and tools to co-design at farm scale

Farmer-based method

An effective participatory approach requires greater empowerment of farmers (Cardoso et
al., 2001; Dorward et al., 2003) where they can find some discussion and experimentation
spaces in which they get means to overcome the practical, cognitive and social uncertainties
they face in changing their professional practices (Cerf et al., 2010). The agricultural system
transition, e.g. toward agroecological practices, renewed the importance given to local
conditions and knowledge acquired through practices in the field by the practitioner
themselves (Girard, 2015). Moreover, designing farming practices addressing the
environmental impacts of agriculture calls f or systemic approaches, i
components are taken into account as soon as the design process begins (Dogliotti et al.,
2005; Dorward et al ., 2003, Joannon et al ., 200
This systemic approach atfarmscaler equi res an excl usiwely far mers

Modelling farm management

The design process is supported by the use of an artefact, i.e. material or abstract items

created before or during a design process and constituting an interface between actors

(Martin et al., 2013). This artefact is a conceptual mo d e | of the witnessd far
This model is built through a preliminary interview and a meeting with the chosen witness

farmers to understand and further represent their actual farm management (cf. Fig. 1: steps

la. & 1c.). It includes the description of the workforce unit, the machinery resources, the

agricultural surface, the land occupation and the map locating each group of plots associated

to cropping systems and their interconnection (e.g. exchange of seeds) (cf. Fig. 2)

Witness farmers, while presenting their farm, used this model as a support of their speech.
Adviser farmers, while discussing about Wit ness¢
can use it as a support of their brainstorming. And finally, the facilitator used it as a support

to have a systemic approach throughout proposals i.e. taking into account resources and
interdependencies between cropping systems.

MATERIAL RESSOURCES Witness A

DIRECT DISK SEEDER PLOUGH 270 ha— 3 UTH

SINGLE SEED-DRILL SPREADER,

STRIP-TILL SEEDER HOE

ROTARY HARROW GPS SPRAYER LAND OCCUPATION

WEEDING HARROW ATOMIZER WHEAT 56 BEETsesn.cror 10

STORAGE SILO (6 OF 60 TONNES) HARVERSTER SOYA 30  WHEATseencaoe 15
RAPESEED 25  CORN 20
LAVENDER 65 RAPESEED:cencror 15
CLARY SAGE 15  ALFALFA 20

A 120 ha—dry plots

METAREX
SENCORAL BNAPro GLYPHO(L)  mexoL KARMT PROTEUS

KERB  (2y/10)
RELDAN CHLORDTOLURON COLZOR TRIO KERB FLO
1639 complet | Ammo | Ammo Ammo [16-38 |Ammo 27
4050 kg 400kg || 150kg | 150kg 180Ky J45ik

370kg
LAVENDER WHEATGaucHo RAPESEEDHRaM

ff

Hosing

. 60 ha— dry plots

kergFLo  CLYPHORL MEXOL PROTEUS
VENZAR

KARATE k
CHLOROTOLURON COLZOR TRIO KERE FLO
Ammo  141640(| Ammo | Ammo Ammo [16-39) Ammo 27
l 200kg  300kg l 150kg | 150kg  180kg Lﬂ,{)k lgmm . 2 greenhoyses
vy + ] )

METAREX

CLARY SAGE WHEATGAucHo RAPESEEDTHRAM LAVENDER NURSERY
Seedng  Chain harrow
(30.08) (15.12)
. 120 ha— irrigated plots
GOLTIX, VENZAR (15%). TRAMAT F.,
DANAGAN (1/3), BETANAL NOVATION
GLYPHO (1L GLYPHO (3L FSPYRALE GLYPHO (30 GLYPHO (3L GLYPHO (aL) P
(L) KaARATE ZEON G mexoL 1SPYRALEGLYPHORL)  yeor; @y METARE ) MEXoL PROTEUS
GALACTICA GALACTICA
ISENCORAL GHLORDTOLURON PROTEDS 13 TOPSI TG, pbroLuRON KARATEZEON|  CHLORDTOLURON GLYPHO@L) | COLZOR TRIO KERBFLO
PROTEU Ammo | Ammo| Ammo Ammo | Ammo| Ammo 639 Uréeds || Ammo [ Ammo Ammo 1639 mo 27
l 150kg | 150kg| 180kg l 150kg | 160kg| 180kg 50kg 400 kg 150kg | 150kg 180kg 45k9| 370kg
‘ ) + + ) ' PR " ‘
ALFALFAsgep-crop » WHEATSsgepcrop BEETseepcrop » WHEATsgep.crop Faba bean ) CORNTREATED WHEATGauco> SOYA RAPESEED:xo
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Figure 2. Artefact-model of witness Ab6s farm management .

Evaluation at farm scale

The objective of the evaluation stage is to develop a method (i) easy to master and (ii) able

to assess the suitability of proposals for farm management and their consistency to protect
groundwater quality. The evaluation at farm scale is a multi-criteria assessment method

designed to assess the agronomical, social and economic performances of proposals and

their efficiency to reduce pressure on groundwater quality. The indicators were identified

through stakeholders and farmers interviews according to their objectives (Girardin et al.,

2005) (e. g. O0i mproving soil qgualityd associated wit
each proposal, we evaluated the difference of
baseline and the scenario after implementation of one proposal (for instance an
agroecological practice, a new cropping system) (cf. Fig. 3(a)). Then, we evaluated the

di fference of witnessd farm management bet ween
implementation of all the proposals combined in a unique scenario (cf. Fig. 3(b)).

AYield : AC: ANM: [

@ |BASELINE AWH; ATFI... SCENARIO
Implementation of a
Farm management solifian Farm management

b AYield ; AC; ANM;
() | BASELINE AWH: ATFL.. FINAL SCENARIO

Implementation of the
Farm management combination Farm management

Figure 3 : Steps of ex ante evaluation method (a) evaluation for each implementation and (b) for the combination
implementation

The agronomic dimension was represented by the yield performance and soil organic matter

content (SOM). The crop yield performance was calculated through local expertise whereas

SOM difference is estimated through bibliography and local references. For example, to

assess the sprting falmasbaan i Ai m he rotationo, we referr
proposal 6s i mpl ementation on organic matter thr
paper or grey literature) or reference from experts.

The economic dimension consists in two basics indicators: full costs and net margin. The
differences are calculated and all the economic data (i.e. input prices) are collected through
local references (phone call to agricultural cooperatives and economic actors).

The difference of working hours per 15 days and of their allocations through a year, between
the baseline and scenarios, is an indicator of social performances.

Finally, t he effect on groundwater qgualityds [
Treatment Frequency Index of active molecules (TFlam) and estimated by the amount of
nitrogen potentially lixiviated difference through bibliographic and local references.

These indicators are basic and give information trends on the impact on economic,
agronomic and social performances and groundwater quality pressure. These trends can be
discussed, during step 4, according to local factors that affect the performances and
lixiviation. The main objective of this evaluation step is to predict impact of proposals at farm
scale and foster their implementation by farmers. So we must take into account the point of
view and knowledge of those who are also the managers of the systems to change. The
results must be realistic according to local farmers.
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Table 1. Description of indicators evaluated by calculation or estimated through bibliographic and local references
to have an ex ante assessment of each proposal implementation

OBJECTIVE INDICATOR OR VARIABLES UNIT THRESHOLD
Improving Yield spread by a8 = yieldscenario - kg/ha <0 : inconsistent (decreasing the
O vyield crops difference yieldpaseline yield)
= >0 : consistent (increasing the
e) yield)
S
@ Improving or Soil Organic matter  Bibliographic and local NU <0 : inconsistent (decreasing OM
2 protecting (SOM) content references content)
soil quality  difference >0 : consistent (increasing OM
content)
Decreasing Operational (CO) aC = U <0 : consistent (decreasing
o costs (C) and mechanization  (CO+CMMO)scenario - charges)
S (CMMO) charges (CO+ CMMO)paseline >0 : inconsistent (increasing
e difference charges)
8 Increasing  Net margin (NM) aNM = [(yield * price) i U <0 : inconsistent (decreasing NM)
W netmargin difference C] scenario - [(Yield * >0 : consistent (increasing NM)
price) T C]baseline
Reducing Working hour (WH) & = WH scenario-WH ~ Hour/ <0 : consistent (reducing WH)
working difference per baseline fortnig >0 : inconsistent (increasing WH)
?1:' hour fortnight ht
Q . .
O Better Competition of Working calendar hour
9 spreading of working hour
working between agricultural
hour activities
x Decreasing Treatment &TFIlma =TFIma scenaric NU <0 : consistent (decreasing TFIma)
lLI_J pesticides Frequency Index of - TFIMapaseline >0 : inconsistent (increasing
< i use active molecules pesticides use)
% 5 difference
<
z
2 8, Decreasing Amount of Nitrogen  Bibliographic and local NU <0 : consistent (decreasing
8 amount of  potentially lixiviated  references nitrogen potentially lixiviated)
O nitrogen difference >0 : inconsistent (increasing
lixiviated nitrogen potentially lixiviated)

Case studies

The case study area is located in south-e a s t of France
The agricultural surface of the five witness farmers are located within two shallow aquifers
presenting quality issue related to farming activities with nitrates and pesticides pollution.

The selected farmers were chosen from the French DEPHY farm network because they had
already ambitions to decrease pesticides use and to change their farming system towards
more environmental friendly systems. It seemed also easier to commit them for attending to
the participatory process. There were eleven farmers who were mostly arable cash crop
growers, as only one had sheep breeding. Six farmers were practicing conservation
agriculture, three were managing conventional systems with shallow tillage and two were
certified in organic farming. Altogether, they have a common objective to protect and improve
soil quality monitored thanks to SOM. They grew beet and rapeseed that are high-value
crops. The main crops of the cropping systems were durum wheat, corn and soybean.
Nevertheless, each farmer had specific cropping systems tailored to their farm constraints,
as they had different access to water resources for irrigation.

Results and discussion about a methodological illustration

ar Nun8BBb ai

13" European IFSA Symposium, 1-5 July 2018, Chania (Greece) 6

S 0on



Theme 2 — Agroecology and new farming arrangements

STEP 4 : 15th december
Producing collective levers to foster
implementation of scenarios
by withess farmer

'19'\%

STEP 3c : 5th December
Presenting evaluation for
each withess farmer

STEP 3b

Evaluation of the scenarios for the

STEP 2*: 31th May five witness farmers
Co-design farm scale scenarios for three

witness farmers STEP 3a* : 25th of August

Pre-selecting scenarios by the
three witness farmers

Modelling farm management

of the three witness farmers
STEP 2 : 6th February

Co-design farm scale scenarios for two
withess farmers {

«._ STEP 3a: 21th February
Pre-selecting scenarios by the

two witness farmers
STEP 1

Modelling farm management
of the two witness farmers

Aracterising the

farming diversity

Figure4.Ti mescal e of the participatory approachoés steps

Step 0: Collaboration with local stakeholders and identification of farmer candidates

This step was to contact stakeholders of water management to have information about the
groundwater quality in the department and have the content of action programs developed.
Then we contacted agricultural stakeholders to know about farming system diversity in the
department to identify farmers who might be interested and willing to participate in the
process and those who might have some challenge or project to develop and willing to be
witness farmers. In this case study, we piloted the participatory process with the local
coordinator of the French DEPHY farm network as co-facilitators to get legitimacy and
facilitate farmersd participation.

Thanks to the local information, farmers were called in order to (i) introduce the project in
collaboration with DEPHY network (ii) present the first collective workshop proceedings and
(i) plan a date of the collective workshop. For pre-selected witness farmers, we asked for
their participation as witnesses and if agreed, we scheduled an individual interview.

This preliminary step has been useful to identify and work with a dynamic group of farmers,
willing to change their farming systems. This context was thus favorable to develop this
participatory project with exclusively farmers. This collaboration with the local Agricultural
Chamber was helpful to have legitimacy for local farmers. We can wonder if without this local
igat ek Renperyi, 2012) we could have engaged farmers in this process.

wi t h

Step 1: Modelling witnessesd farm management

This step involves three distinct stages. The first one was to interview witness farmers,
before the collective workshop. We interviewed five farmers with a semi-structured interview
to let them express their own farm management (Blanchet and Gotman, 2010). We
combined this approach with fields mapping, because this method has proved to facilitate the
dialogue with farmers on their field management (Saqalli et al., 2009). The objective of this
interview was to record the farm management of witness farmers, i.e. their structure
(practices, rotation, cropping systems, human and material resources and socio-economic
environment) and their main objectives. They were conducted in face-to-face, two weeks
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before the collective workshop, and recorded before transcription. Collected data were useful

to represent witnessesd farm management real ity

the second stage. For each witness farmers, two days of work were sufficient. Then, the third
stage was to meet the witness farmers for validating the artefact and to take active
ownership of this artefact by the witness farmers during the workshop.

We could wonder if the representation we made of their farm management depicts the way
theysaw their farm. That 6s why we believe t
was crucial.

Step 2: Co-development workshop

The second step was to run a collective workshop inspired by co-development methods
(Payette and Champagne, 1997). Each witness farmer presents his challenge or project to
real i se. For each wi tness far mer , 6advi s
knowledge for making proposals to their problematic or project. As we identified five witness
farmers, we ran two co-development workshops, respectively on the 6th February 2017 and
the 31st May 2017, that were recorded before transcription (cf. Fig 4). During the first one,
two groups were formed, each including one withess f ar mer and th
farmers. During the second one, there were also two groups with respectively one witness
together with three adviser farmers and alternately two witness farmers (who presented one
after the other) followed by three advisers (cf. Fig. 4).

We present here the example of one witness (farmer A) to show the outputs of such
workshops. His farm management is presented on Figure 2. At the beginning, as co-
facilitators, we welcomed farmers and introduced the context of groundwater quality
protection. These farmers from DEPHY network had the same strategy (soil quality
protection, decreasing costs and maintaining production), so we gathered farmers by their
farming system. Witness A worked with three adviser farmers. He first presented his farm
component s (cropping systems, machinery,

hat t h

er 6 f a

r

e e or

mat er

6reducing inputsbéo. The adviser farmers asked gt

about his challenge to reduce his inputs, they began to discuss and propose solutions: the
consultation stage started. During consultation, the role of the facilitator was:
i.  To allow discussion between adviser farmers but refocusing if necessary
ii.  To write down, in green on the artefact, the proposals (cf. Fig. 5)
iii. To keep a holistic approach when a proposal was made, i.e. make adviser farmers
describe every material and human resources implied by the proposal.
iv.  To take note of the lock out expressed by witness farmers

For witness A, various solutions have been proposed (cf. Fig. 5) and can be sorted according
to their strategies that are consistent with the challenge of decreasing inputs:

1. Protecting and improving soil quality: implementing inter-row frost-sensitive cover crop
between lavender in the cropping system A (cf. Fig. 5) and cultivating rapeseed associated in
the cropping system B either with vetch (inspired by the experience of one adviser farmer), or
a mix of barley and rye to control slugs or alfalfa (because the crop is already cultivated on
the farm and on-farm seeds are thus available).

2. Improving treatment efficiency: applying low-volume treatment and substituting
chemical pesticides with biological ones (e.g. METAREX® to IRONMAXF) in the cropping
systems A, B & C (cf. Fig. 5) and treating alfalfa with castor meal, natural pesticides or
rodenator machine to protect from wireworms.

3. Lengthening the rotation: implementing faba bean crop between wheat in the cropping
system A & B (cf. Fig. 5) to control rye development and implementing a mixed cover crop of
rye and hairy vetch in the cropping system A (cf. Fig. 5).

4. Decreasing costs: harvesting farm-saved seed of wheat and rapeseed crops in the
cropping systems A & B (cf. Fig. 5).
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All the proposals could be qualified as agroecological practices (Wezel et al., 2014). This
result shows that the method tailored individual proposals predicated by collective expertise.

However, the exclusive farmersdé participation

farmers were already engaged in farming system change, most of them were looking for

i nformation from internet, scientific journals,

our case, one adviser was providing a lot of proposals, as he has been experimenting many
practices (e.g. Farm-s aved seeds, i mpl ementing cover

MATERIAL RESSOURCES Witness A
DIRECT DISK SEEDER PLOUGH 270 ha— 3 UTH
SINGLE SEED-DRILL SPREADER,
STRIP-TILL SEEDER HOE

ROTARY HARROW GPS SPRAYER
WEEDING HARROW ATOMIZER
STORAGE SILO (6 OF 60 TONNES) HARVERSTER

LAND OCCUPATION
WHEAT 45 BEETseencroe 10
SOYA 30 WHEAT sgen.cror 15
RAPESEED 25 CORN 20
LAVENDER 65 RAPESEEDseencror 15

120 ha—d \ CLARY SAGE 15 ALFALFA 20

A a—dry pots| FABABEAN 10 /
GLYPHO (11) +24D / G from Valensole ates (FRDG209) |

IRON MAX / Issues about high level of Nitrates (>50 mg/L) and Pesticides |

QUARTZ X
SENCORAL BNAPo GLYPHOBL)  mexoL (Dicholorbenzamide)

GLYPHO (11) + 24D TEUS | |

ERB  (2y/10) KARATE [
ReLOAY CHLORDTOLURON A COLZOR TRIO KERB FLO
l i 16:39 J cmpmﬂ Ammo [ Ammo  Ammo JZS o sas{J lAmrm 27 J |
4050 kg 400 kg 150kg | 150kg  180kg 45 k 370kg ‘
v I iV e o 1 . . I
LAVENDER WHEATM FABA =1\ WHEAT LEGATELLT RAPESEEM e

Inter-row frosten cover e

Farm-saved see Farm-saved

Eeieeil ’ 2 greenhouses
cwwu(ﬁn\

‘ 60 ha—dry plots | adone MONMAX
\ MEDSREY. LAVENDER NURSERY
KERB FLO GLYPHOBL  mexoL GLYPHOBL  mExoL KARATE PROTEUS
200kg  300kg|| 150kg | 150kg  180kg

GLYPHO (11) + 24D M
CHLORDTOLURON 1846 CHLORDTOLURON COLZOR TRIO KERB FLO
Ammo  14-16-10) l Ammo | Ammo  Ammo lz \ Ammo | Ammo  Ammo  [16:39 l}\mmﬁ %
\ 250kg
. v ) ‘ )

s kg
CLARY SAGE WHEATgswemo FABA BEAN WHEAT g6 RAPESEED/alfalfa

T 7 ¥ 5

Seeding  Chain harrow. ) % R
(3008) (1512 Farm-saved seeds O\ Farm-saved seeds

VENZAR

150kg | 150kg 150kg }45kg

v

120 ha— irrigated plots

GLYPHO (11) + 24D GOLTIX, VENZAR (15%). TRAMAT F., GLYPHO (1L) + 24D GLYPHO (11) +24D
DANAGAN (1/8), BETANAL NOVATION N

N\ | GLYPHO (11) + 24D IRON MAX
CASTOR MEAL J‘ 2 AMISTAR - 1 ARMURE \ v IRON MAX M

v
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Figure 5. lllustration of the output from a co-development workshop - witness A model and the proposals made
by adviser farmers (in green)

Step 3: Evaluation at farm scale

Before evaluating the proposals at farm scale, the first stage was to interview witness
farmers for pre-selecting relevant proposals from the set developed during the collective
workshop. We used the modified artefact (e.g. Fig. 5) for going through all the proposals
made by adviser farmers. Each proposal was commented to decide whether it would be

crop

i mpl emented or not in the witnessd farm and

not select: (i) the rodenator proposal because it was a too expensive, (i) the castor meal
because he doubted its efficiency and (iii) the cover crop of hairy vetch and rye, because
these plots were located one hour-drive from his homestead. The other proposals were pre-
selected to be implemented in his farm in short and long-term. He decided to (i) keep farm-
saved seeds of wheat for the next crop season and (ii) implement 5 hectares of faba bean
after wheat harvest as he had some seeds left from the other cropping system (cf. Fig. 5.
cropping system C).

Then, for the pre-selected proposals, we carried out an ex-ante evaluation. We contacted
key actors as farming cooperative to have information about the input prices, research
institute to have some scientific results (e.g. effects of inter-row cover crop in lavender on
soil). We built our database on the basis of local references to assess ex ante performance
for each proposal, and being as close as the local reality.

13" European IFSA Symposium, 1-5 July 2018, Chania (Greece) 9

t

he



Theme 2 — Agroecology and new farming arrangements

a b 200
180
160
Working time -~ _~Cost 140 |
= 120 .
=1
g 100 | - u baseline
o
£ prototype
E 80 mill— ]
§ 60 R
[N] ~ Net margin 40
20 -
4] o o —, u
= Prototype - :QEEEEEQEE:QV“E%B%BSE%ES
IFTma NP
Baseline ( /0) Calendar (half a month)

Figure 6. Evaluation performances of scenario versus baseline of witness A's farm management (a) % of
difference for each indicators and (b) working hours allocation during a year

For witness A, we can observe that the final scenario was quite consistent to reduce
pressure on groundwater quality. It decreased around 15% of IFTma and implied no variation
of applied nitrogen fertilizer rate, and potentially lixiviated (cf. Fig. 6a). We can also note that
if the farmer implements the combination of proposals, he will reduce costs. Indeed, saved-
farm seeds for wheat and rapesded 0foavheat and
rapeseed crops. Despite this cost decreasing, it did not increase net margin because five
hectares of wheat were substituted by faba bean that had a lower net margin, with 1,9 t.ha™
yield according to local references®. However, wheat yield is expected to increase after
legume crop and reduces 9kg/ha of fertiliser amount (Schneider et al.,, 2010). This
implementation of faba bean and inter-row cover crop is expected to increase OM content in
plateau of Valensole soil from 1,2 to 1,5 % (cf. Fig 5. cropping system A). Finally, the
scenario did not better allocate working hours during a year, and increased working time
during July for harvesting faba bean, then during August and October for respectively
seeding then mowing/crushing inter-row cover crop in lavender.

Our farm scale evaluation only gives general trend on the impact on groundwater quality.
Evaluation of environmental effects of farmer practices would be better using indicators
allowing expression impacts both per unit surface and product (van der Werf and Petit,
2002). For economic evaluation, it is interesting to have a global vision of the effects on costs
and net margin, because it reveals the costs to implement a new crop in cropping systems.
Likewise, assessing change in working time through a year can reveal competition among
farming activities. However, it is essential to keep track of results at crop level to be able to
explain the origin of economic and working time variation.

After proceeding to farm scale evaluations, we met, for the forth time, witness farmers.
During this individual meeting, we presented the evaluation results and discussed the need
to adjust the results if needed. This stage created a sense of ownership by witness farmers
and ensured their involvement for the last step.

Step 4: Collective workshop

The last step was a collective workshop with exclusively farmers. The objectives were (i) to
present the evaluation results of each proposal when implemented, and their combination, (ii)
to discuss about collective levers to foster implementation of proposals by witness farmers,
and (iii) to note which other farmers could be interested by implementing some proposals
and study their potential extrapolation.

Witness A presented proposals (i) he already

m

save

m

a n darmdsavedseeds of wheatdé and (ii) he might i mpl emen

lock-in e.g. appropriate seeder to implement intercropping rapeseed. Among farmers, one
proposed to make the seeding of faba bean and rapeseed as he had the appropriate

2Perspectives Agricol esl ®gnemisneadspletesaoxhmulépleudabes e ¢
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machine to succeed intercropping rapeseed. This step fostered material exchanges and
practical advices, to remove local lock-ins for implementing the proposals.

For the other four witness farmers, this participatory approach has been more or less
consistent. For the witness farmer B, the proposals made by other farmers have not been
selected due to the inconsistency with his farm management. For witness farmers C & D,
their challenges or projects were not clear at the beginning of the consultation. There were
no consistent proposals. However, for the witness farmer E, his project was to develop
agroforestry in a dry plot of 21 hectares. Many proposals have been selected to implement
them for 2018 (e.g. planting 5 tree species, among them, 300 pistachio trees because one
farmer already grew them).

Conclusion and Next Steps

According to Chantre (2016) fstakehol der partic
identifying and implementing changes in agricultural practices that are both acceptable and

likely to improve wat e r qualityo. | n our study, Astakehol
approach elicits a process where farmers share their knowledge, their personal experiments

and give practical suggestions. This paper shows that this farmer-based method with a

systemic approach can foster involvement of farmers in a participative process, and should

favour further scenario implementation to recover groundwater quality. It constitutes an

interesting viable alternative to the more standard government-driven process for action

program development. This approach is suitable for small catchment areas or catchments

with an area of prime concern that include less than 40 farmers, because beyond, this
farmer-based method makes the process longer and difficult to realize.

Compared to participatory approach developed for groundwater quality protection, scenarios
from this generic method are more ambitious than implementing cover-crop in rotation
(Paravano et al., 2016) and less ambitious than the conversion to organic farming (Chantre
et al., 2014). However, the witness farmers have mostly implemented these individual and
tailored scenarios, when they were suitable for their farm management. We can mitigate this
result, as the group of farmers invested in this process was already willing to change their
practices. What about farmers cultivating in catchment area and without any desire to
change their farming system? The method is currently being improved and tested with
another group of farmers cultivating in an area catchment with quality issue.
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