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Contexte de formation et objectifs pédagogiques

Unité de formation optionnelle de S8 (2ème année des écoles d’ingénieurs) : 
« Approche écosystémique des filières de produits animaux ». Suivi par des 

futurs « zootechniciens » ou non. ≈ 25 étudiants.

Initiation à l’application des 
principes de l’agro-écologie 

en productions animales

Initiation à l’approche 
systémique et 
multicritère

Echelle ?
Contradictions ?

Pluridisciplinarité

Proposer, évaluer 
des changements de 
pratiques en élevage



Travail à réaliser

1- Choisir un cas-type (toute production)

2- Proposer des changements de pratiques en cohérence avec les  
principes de l’agroécologie (Dumont et al., 2013), et en dérouler 
(manuellement) les conséquences économiques, 
environnementales et sociales (6hTD),

3- Mobiliser l’outil « conception de systèmes multi-performants » 
et comparer les systèmes modifiés aux système initial. Faire une 
« critique » de l’outil (6h TD)

4- Faire la synthèse des 2 approches (2hTD)



1- Choisir un cas-type (toute production)



2- Proposer des changements de pratiques en 
cohérence avec les  principes de l’agroécologie

Cinq principes organisateurs pour les systèmes d’élevages 
(Dumont, 2013)

5. Préserver la biodiversité en adaptant les pratiques et en construisant les
paysages de manière à assurer les services écosystémiques

1. Gérer de manière intégrée la santé animale 

2. Diminuer les ressources consommées

3. Réduire les pollutions en optimisant le fonctionnement des systèmes d'élevage

4. Renforcer la résilience des systèmes de production animale en valorisant la 
diversité des ressources et la complémentarité des animaux



2- Proposer des changements de pratiques en 
cohérence avec les  principes de l’agroécologie

Mélanie GAUTIER, Mathilde LAURIN, Sébastien CARNEL, Thibault DESROUSSEAUX

Diagnostic
Intrants compléments azotés. Utilisation d’énergie.



2- Proposer des changements de pratiques en 
cohérence avec les  principes de l’agroécologie

Mélanie GAUTIER, Mathilde LAURIN, Sébastien CARNEL, Thibault DESROUSSEAUX

Gestion des surfaces de pâturage : 
Rotation améliorée, avec 1 paddock/j, retour après 30 jours, fauches

nombre d’espèces implantées

Cultures :
Intégrer de la luzerne dans les rotations,
Cultiver du méteil (pois, vesce, triticale)

du labour

Animaux :
Traitement sélectif au tarissement
Optimiser l’occupation du bâtiment



Mélanie GAUTIER, Mathilde LAURIN, Sébastien CARNEL, Thibault DESROUSSEAUX



3- Mobiliser l’outil « conception de systèmes 
multi-performants »

Conception de systèmes 

multi performants

INRA - Direction Scientifique Agriculture

J.L. Peyraud , C. Huyghe, H. Guyomard, J. Boiffin, B. Coudurier, F. 
Jeuland, N. Urruty, M. Georget, V. Toureau et al. 

Conception pas à pas de systèmes de production 
agricole à hautes performances



1
• Inventaire des performances de l’exploitation agricole

2
• Inventaire de plus de 200 pratiques agricoles pour améliorer les 

performances des exploitations françaises

3
• Analyse de l’impact de chaque pratique sur les 35 performances 

de l’exploitation

4
• Analyse de l’interaction entre les pratiques

5
• Conception et évaluation de systèmes à hautes performances 

Une démarche en 5 étapes



Impacts des pratiques sur les performances des 
exploitations agricoles

 Biens & services = produits 
= performances

 35 performances 
élémentaires
regroupées en 5 classes : 
production, économie, 
utilisation de ressources 
naturelles, environnement 
et social

Production Production
Augmenter la production

Améliorer la qualité des produits

Economie

Rentabilité Augmenter la rentabilité

Soldes de gestion

Diminuer les charges variables

Augmenter la Valeur Ajoutée (VA)

Augmenter l'Excédent Brut d'Exploitation (EBE)

Augmenter le Résultat Courant avant Impôt (RCAI)

Robustesse

Augmenter l'autonomie productive

Diminuer la dépendance aux aides

Diversifier les productions

Diminuer l'endettement

Transmissibilité Améliorer la transmissibilité

Ressources 
naturelles

Energie
Réduire la consommation directe d’énergie

Réduire la consommation indirecte d’énergie

Eau (quantité) Réduire la consommation d'eau (irrigation, bâtiments)

Phosphore Réduire la consommation de phosphore (fertilisation, alimentation du bétail)

Environnement

Sol

Limiter le compactage

Diminuer les risques d’érosion

Augmenter le taux de matière organique

Limiter l’accumulation d’éléments trace métalliques

Eau (qualité)

Diminuer la lixiviation du nitrate

Diminuer l’utilisation de produits phytosanitaires

Diminuer le ruissellement de phosphore

Diminuer l’utilisation de médicaments vétérinaires

Air

Diminuer les émissions de GES

Diminuer les émissions d'odeurs

Diminuer les émissions de polluants organiques

Diminuer les émissions d’ammoniac

Biodiversité

Augmenter les surfaces semi-naturelles

Augmenter la diversité des cultures

Diversifier la mosaïque paysagère

Réduire les perturbations de l’écosystème

Social

Travail Diminuer le temps de travail et/ou sa pénibilité

Santé Diminuer l'exposition aux risques de santé

Bien-être animal Améliorer le bien-être animal

Inventaire des 
performances de 

l’exploitation 
agricole



Impacts des pratiques sur les performances des 
exploitations agricoles

 Matrice croisant pratiques (200) en ligne x performances (35) en colonne
 Littérature scientifique et technique internationale et nationale et dires d’expert
 Discussion des impacts en regard de 4 dimensions : milieu biophysique, milieu socio-

économique, temporalité, aléas (robustesse, résilience)

Rentabilité Transmissibilité Quantité d'eau Phosphore Travail Santé
Bien être 

animal

Sous- pratique
Augmenter la 

production

Améliorer la 

qualité de la 

production

Augmenter la 

rentabilité

Diminuer les 

charges 

variables

Augmenter la 

Valeur ajoutée

Augmenter 

l'Excédent brut 

d'exploitation

Augmenter le 

Résultat 

courant avant 

impôt

Augmenter 

l'Autonomie 

productive

Diminuer la 

dépendance 

aux aides

Diversifier les 

productions

Diminuer 

l'endettement

Améliorer la 

Transmissibilité

Réduire la 

consommation 

d'énergie 

directe totale 

(hors 

électricité)

Réduire la 

consommation 

d'énergie 

indirecte (hors 

électricité)

Réduire la 

consommation 

d'eau 

(irrigation, 

bâtiments)

Réduire la 

consommation 

de P 

(fertilisation, 

alimentation)

Limiter le 

Compactage

Réduire les 

risques 

d'érosion

Augmenter le 

taux de MO

Limiter la 

teneur en ETM

Réduire les 

émissions de 

nitrates

Réduire les 

utilisations de 

produits 

phytosanitaires

Réduire les 

émissions de 

phosphore

Réduire les 

utilisations de 

produits 

vétérinaires

Diminer les 

emissions de 

GES

Diminer les 

emissions de 

NH3

Diminuer les 

emissions 

d'odeurs

Diminuer les 

rejets de 

polluants 

organiques

Augmenter les 

surfaces semi-

naturelles

Diversifier les 

cultures

Réduire la 

taille des 

parcelles en 

cultures 

homogènes

Réduire la 

perturbation 

de l'écosytème

Diminuer le 

temps de 

travail et/ou sa 

pénibilité

Diminuer 

l'exposition 

aux risques

Améliorer le 

bien être 

animal

Limiter les  teneurs  en protéines  des  a l iments  = = + + + + + + + = = = = + + = = = = = + = = = + + = = = = = = = + =

Uti l i ser des  acides  aminés  de synthèse = =/+ +/- =/- +/- +/- +/- +/- +/- = = = = + + = = = = = + = = = + + = = = = = = = + =
Uti l i ser des  phosphates  a l imentaires  hauterment digestibles  et des  

phytases
= = =/+ =/+ =/+ =/+ =/+ =/+ =/+ = = = = + = + = = = = = = + = = = = = = = = = = = =

Uti l i ser des  additi fs  pour réduire les  rejets  de CH4 =/+ =/+ +/- - +/- +/- +/- +/- +/- = = = = = = = = = = = = = = = + =/+ = = = = = = = = =

Augmenter l 'uti l i sation des  espaces  sylvo-pastauraux = + + + + + + + =/- + = = + + = = = + + = = = = +/- = = = = + = = + - = =/-

Augmenter la  part des  pra iries  dans  la  sole =/- + =/+ + =/+ =/+ +/- =/+ +/- = =/- = =/+ + + = =/+ + =/+ = +/- + + +/- +/- +/- = = = =/+ = + +/- = +

Augmenter la  part de pra iries  permanentes  dans  la  sole fourragère - + =/- + =/- =/- +/- =/- +/- + =/- = + + + = =/+ + + = + + + +/- =/+ + = = + + = + +/- = +
Augmenter la  ferti l i sation azotée pour augmenter la  productivi té des  

pra iriees
= = +/- +/- +/- +/- +/- +/- +/- = = = =/- - = = =/- = = = - = = = - - = = - = = = +/- = =

Semer des  pra iries  multispéci fiques  pour augmenter la  productivi té =/+ =/+ + + + + + + + = = = + + = = = = = = =/+ = = = + - = = = = = = =/+ = =

Augmenter la  pratique du pâturage =/+ + + + + + + + + = = = + + + = =/- = + = =/- = = +/- =/- + = = = = = = +/- = +

Réduire le chargement par ha  de surface fourragère =/- = +/- + +/- +/- +/- +/- +/- = = = = + + = + = = = + = =/+ =/+ + = = =/+ = = = + = = =
Amél iorer la  qual i té des  fourrages  conservés  (accroi tre la  va leur 

a l imentaire et réduire les  pertes  à  la  conservation)
+ + + =/+ + + =/- =/- =/- = =/- = =/- + = = = = = = = = = =/+ + = = = - = = =/+ =/- = =

Produire des  a l iments  à  la  ferme ou issus  de fermes  vois ines =/- = =/+ + =/+ =/+ - - + = - +/- - + = = = = = = = = = = =/- = = = = + = = - = =
Accroître l 'uti l i sation de matières  premières  à  moindre concentration 

énergétique et/ou protéique =/- =/- =/+ + =/+ =/+ =/+ =/+ =/+ = = = = +/- = = = = = = = = = = =/- =/+ = = = = = = + = =

Produire et va loriser par ses  animaux des  cul tures  intermédiares =/- = + + + + + + + + = = =/- + =/+ = =/- + + = + = = = = +/- = = = + = = - = =

Diminuer la  fréquence de dis tribution des  rations = = = = = = - - - = - = + = = = = = = = = = = = + = = = = = = = + = =/-

Automatiser la  dis tribution des  rations  = = - - - - - - - = - +/- - = = = = = = = = = = = =/- = = = = = = = + = =

Distribuer l 'a l imentation par groupes  d'animaux homogènes  =/+ = =/+ =/+ =/+ =/+ =/+ =/+ =/+ = = = =/- =/+ =/+ = = = = = =/+ = =/+ = = = = = = = = = - = =
Ajuster la  dis tribution de l 'a l iment à  chaque individu par automates  

(a l imentation de précis ion) + = + + + + - - - = - +/- - + + = = = = = + = + = =/+ + = = = = = = + + =

Introduitre des  gra ines  de l in dans  la  ration = + +/- - +/- +/- +/- - +/- = = = = = = = = = = = = = = = =/+ = = = = = = = = = =

Biodiversité

Production

Ressources naturelles fossiles Dimensions sociales

Robustesse Energie

Economie

Soldes de Gestion

Environnement

Sol Qualité de l'eau Air

Impact positif +

Impact neutre à positif =/+

Impact neutre =

Impact neutre à négatif =/-

Impact négatif -

Impact variable +/-

Notation qualitative

Evaluation des performances des pratiques 
élémentaires mobilisables



Rentabilité Transmissibilité Quantité d'eau Phosphore Travail Santé
Bien être 

animal

Métapratique Pratique Sous- pratique
Augmenter la 

production 

Améliorer la 

qualité de la 

production

Augmenter la 

rentabilité

Diminuer les 

charges 

variables

Augmenter la 

Valeur ajoutée

Augmenter 

l'Excédent brut 

d'exploitation

Augmenter le 

Résultat 

courant avant 

impôt

Augmenter 

l'Autonomie 

productive

Diminuer la 

dépendance 

aux aides

Diversifier les 

productions

Diminuer 

l'endettement

Améliorer la 

Transmissibilité

Réduire la 

consommation 

d'énergie 

directe totale

Réduire la 

consommation 

d'énergie 

indirecte

Réduire la 

consommation 

d'eau 

(irrigation, 

bâtiments)

Réduire la 

consommation 

de P 

(fertilisation, 

alimentation)

Limiter le 

Compactage

Réduire les 

risques 

d'érosion

Augmenter le 

taux de MO

Limiter la 

teneur en ETM

Réduire les 

émissions de 

nitrates

Réduire les 

utilisations de 

produits 

phytosanitaires

Réduire les 

émissions de 

phosphore

Réduire les 

utilisations de 

médicaments 

vétérinaires

Diminer les 

emissions de 

GES

Diminer les 

emissions de 

NH3

Diminuer les 

emissions 

d'odeurs

Diminuer les 

rejets de 

polluants 

organiques

Augmenter les 

surfaces semi-

naturelles

Diversifier les 

cultures

Réduire la taille 

des parcelles en 

cultures 

homogènes

Réduire la 

perturbation 

de l'écosytème

Diminuer le 

temps de 

travail et/ou sa 

pénibilité

Diminuer 

l'exposition 

aux risques

Améliorer le 

bien être 

animal

PROD_Rendem

ent
PROD_Qualité Rentabilité

SOLD_Charges 

var

SOLD_Valeur 

ajoutée
SOLD_EBE SOLD_RCAI

ROBUS_Autono

mie

ROBUS_Dépen

dance aides

ROBUS_Diversif

ier les prod

ROBUS_Endett

ement
Transmissibilité

NRJ_Energie 

directe

NRJ_Energie 

indirecte
Eau Phosphore

SOL_Compacta

ge
SOL_Erosion SOL_Taux MO SOL_ETM

QUAL_EAU_Nit

rates
QUAL_EAU_IFT

QUAL_EAU_Ph

osphore

QUAL_EAU_Produ

its vétérinaires

AIR_Emissions 

de GES

AIR_Emissions 

de NH3

AIR_Emissions 

d'odeurs

AIR_Rejets de 

polluants 

organiques

BIODIV_Surface

s semi-

naturelles

BIODIV_Diversi

fier les cultures

BIODIV_Taille 

des parcelles en 

cultures 

homogènes

BIODIV_Pertur

bation de 

l'écosytème

Temps de 

travail et/ou sa 

pénibilité

Exposition aux 

risques
BEA

Labourer systématiquement (fréquence >= 1 an sur 2) +/- = +/- +/- +/- +/- +/- +/- +/- = = = - = = = + =/- - = = + +/- = =/- + = = = = = - - = =

Pratiquer le sous-solage ou décompactage occas ionnel +/- = +/- +/- +/- +/- +/- +/- +/- = = = =/- = = = + =/+ = = = = +/- = =/- =/- = = = = = =/- =/- = =

Travai l ler superficiel lement et labourer (fréquence < 1 an sur 2) +/- = +/- =/+ +/- +/- +/- +/- +/- = = = + = = = =/+ +/- = = = + +/- = =/+ +/- = = = = = +/- =/+ = =

Pratiquer le non labour avec trava i l  superficiel  (< 15 cm) +/- =/- +/- =/+ +/- +/- +/- +/- +/- = + = + = =/+ = =/- + + = = - +/- = +/- - = = = = = =/+ + = =

Pratiquer le semis  di rect sans  labour +/- =/- +/- + +/- +/- +/- +/- +/- = + = + = =/+ = =/- + + = = - +/- = +/- - = = = = = + + = =

La isser les  rés idus  de récolte à  la  surface du sol +/- =/- +/- =/+ +/- +/- +/- +/- +/- = = = + = =/+ = = + + = +/- +/- + = + = = = = = = + +/- = =

La isser les  repousses  du précédent = = +/- =/+ +/- +/- +/- +/- +/- = = = =/+ =/+ +/- = = + + = + =/- + = +/- = = = = = = =/+ +/- = =

Implanter une cul ture dérobée + = +/- - +/- +/- +/- +/- +/- + = = - - =/- =/- +/- =/+ =/+ = +/- =/- + = +/- = = = = + = +/- - = =

Enherber les  inter-rangs - +/- +/- + +/- +/- +/- =/+ +/- = = = + =/+ =/- = =/+ + + = + + + = + = = = = + = + =/+ = =
Chois i r des  assolements  et success ions  de cul tures  plus  économes  en 

eau +/- = +/- =/+ +/- +/- +/- + +/- + = = + +/- + = = = = = +/- +/- = = +/- = = = = + + = +/- = =

Chois i r des  variétés  plus  économes  en eau +/- = +/- =/+ +/- +/- +/- + +/- = = = + = =/+ = =/+ = = = = = = = = = = = = = = = +/- = =
Construire des  retenues  col l ina ires  (ou bass ines) =/+ = + + + + + + + - - + - = = = = = = = = = = = = = = = = =/- =/- =/- +/- = =
Uti l i ser des  OAD pour le ra isonnement des  s tratégies  d'i rrigation =/+ =/+ + + + + + + + = = = + = + = = = = = = = = = = = = = = = = = +/- = =
Uti l i ser des  outi l s  de diagnostic et de pi lotage de l 'i rrigation =/+ =/+ + + + + + + + = = = + = + = = = = = = = = = = = = = = = = = - = =
Pratiquer l 'i rrigation loca l i sée =/+ =/+ + + + + + + + = - + - = + = = = = = = =/+ = = = = = = = = = = + = =

Couverture du sol Assurer un pai l lage, un mulch à  la  surface du sol +/- =/- = +/- = = = = = = = = =/+ = + = + + + = + +/- + = + = = = = = = + + = =
Gestion de la succession des cultures 

pour la qualité de l 'eau d'infi ltration
Adapter l 'ordre des  cul tures  au piégeage des  ni trates =/+ = + + + + + + + = = = +/- + = = = + + = + = = = + + = = = =/+ = = +/- = =

Travai l ler en courbes  de niveau = = = = = = = = = = = = +/- = = = = + =/+ = + = + = = = = = = = = =/+ =/- = =
Maintenir un état de surface rugueux =/- = = =/+ = = = = = = = = + = = = = + =/+ = + = + = =/+ = = = = = = =/+ =/+ = =
Uti l i ser des  buses  anti -dérive = = =/+ + =/+ =/+ =/+ =/+ =/+ = = = = + = = = = = = = + = = = = = + = = = + = + =
Adapter et ra isonner les  doses  appl iquées =/+ + + + + + + + + = = = + + = = = = = = + + + = + + = + = = = + +/- + =
Uti l i ser des  matières  actives  à  fa ible ri sque écotoxicologique = = = =/- = = = = = = = = = = = = = = = = = +/- = = = = = + = = = + - + =
Apporter des  effluents  organiques  i ssus  de l 'élevage en substi tution aux 

engra is  minéraux = = =/+ =/+ =/+ =/+ =/+ + = = = = +/- + = + =/- = + - = = = = +/- - =/- - = = = = - = =
Apporter des  effluents  organiques  d'origine urbaine ou industriel le en 

substi tution aux engra is  minéraux = =/- =/+ + =/+ =/+ =/+ + = = = = +/- + = + =/- = + - = = = = +/- - =/- - = = = = - = =

Réal iser des  apports  loca l i sés =/+ =/+ + + + + + + + = =/- = =/- + = + = = = = + = =/+ = + + = = = = = = = = =

Fractionner les  apports =/+ =/+ + =/+ + + + + + = = = =/- + = + = = = = + = =/+ = =/- =/+ = = = = = = =/- = =
Uti l i ser des  OAD pour le ra isonnement des  apports  (N, P et K et autres  

éléments) =/+ =/+ + =/+ + + + + + = = = = =/+ = =/+ = = = = =/+ = =/+ = + =/+ = = = = = = =/- = =

Uti l i ser des  outi l s  de pi lotage de la  nutri tion en cours  de cul ture =/+ =/+ + =/+ =/+ =/+ =/+ + =/+ = = = = =/+ = =/+ = = = = =/+ = =/+ = + =/+ = = = = = = +/- = =

Introduire des  légumineuses  à  gra ines  dans  la  rotation =/- =/+ =/- + =/- =/- =/- + =/- + = = = + =/- = = = + = +/- =/+ = = + + = = = + = = =/- = =

Cultiver des  légumineuses  en association avec des  cul tures  annuel les =/+ =/+ +/- + +/- +/- +/- + +/- + = = = + = = = + + = =/+ =/+ =/+ = + + = = = + + = +/- =/+ =
Introduire des  légumineuses  comme cultures  intermédia i res , en cul ture 

pure ou en mélange =/+ =/+ =/- +/- =/- =/- =/- + =/- = = = + + = = =/+ + + = + = = = + + = = = + = = =/- = =
Introduire des  légumineuses  comme couvert associé (non récolté) d'une 

cul ture de rente +/- = +/- =/+ +/- +/- +/- + +/- = = = = + =/- = = =/+ =/+ = =/+ =/+ = = =/+ =/+ = = = + = = =/- = =

Introduire de la  luzerne dans  la  success ion de cul tures + + + + + + + + =/+ + = = = + = = = = + = =/+ =/+ = = + + = = = + = = =/- = =/+

Introduire des  légumineuses  fourragères  en association dans  les  pra i ries  = + =/+ + =/+ =/+ =/+ + =/+ = = = = + = = = = + = =/+ =/+ = = + + = = = + = = =/- = =

Pratiquer le chaulage ra isonné =/+ =/+ =/+ =/- =/+ =/+ =/+ =/+ =/+ = = = - =/+ =/+ =/+ =/+ + +/- = = = + = - = = = = = = +/- =/- = =

Enfouir les  rés idus  de récolte =/+ =/+ =/+ =/- =/+ =/+ =/+ =/+ =/+ = = = - = = = = =/- + = + + = = - = = = = = = - +/- = =

Insérer des  pra iries  temporaires  de longue durée dans  la  rotation =/- =/- =/- + =/- =/- =/- =/- =/- + = = + = = = + + + = +/- + + = + + = = = + = + =/+ = =
Chois i r des  variétés  amél iorées  pour le rendement + - + = + + = +/- + = = = = - - = = = = = - - = = - = = = = = = = = = =
Chois i r des  variétés  amél iorées  pour la  qual i té des  produits +/- + + = + +/- +/- = = = = = = = =/- = = = = = +/- - = = = = = = = = = = =/- = =
Chois i r des  variétés  dont l 'archi tecture est amél iorée pour la  régulari té de 

production +/- + +/- = +/- +/- +/- + + = = = +/- = + = = = = = + =/+ = = + = = = = = = = + = =

Chois i r des  variétés  amél iorées  pour la  tolérance aux s tress  abiotiques + + + + + + + + = = = = = = + = = = = = = = = = = = = = = = = = = = =
Chois i r des  variétés  amél iorées  pour une mei l leure va lorisation des  

engra is
+ + + + + + + + = = = = = + = + + = = = + = + = + + = = = = = =/+ + = =

Chois i r des  variétés  amél iorées  pour la  rés is tance aux bio-agresseurs + + + + + + + + = = = = + + = = + = = + = + = = + = = = = = = + + = =
Chois i r des  variétés  tolérantes  aux herbicides +/- +/- +/- =/+ +/- = = = = = = = +/- +/- = = = = = = +/- =/+ = = +/- = = = = = = = + = =
Chois i r des  variétés  adaptées  au changement cl imatique +/- +/- +/- = +/- +/- +/- = = = = = = = + = = = = = = = = = = = = = = = = = +/- = =
Cultiver des  mélanges  de variétés  sur une même parcel le + + + + + + + + = = = = = = = = = = = = + + + = = = = = = = = =/+ + = =
Cultiver di fférentes  variétés  de la  même espèce sur l 'exploi tation +/- +/- +/- = = = = = = = = = +/- +/- +/- = = = = = = = = = = = = = = + = = +/- = =
Uti l i ser des  semences  de ferme = = =/+ + =/+ =/+ =/+ + = = = = = = = = = = = = = = = = = = = = = = = = - = =
Uti l i ser des  semences  tra i tées/ enrobées + + =/+ - +/- +/- +/- - = = = = = = = = = = = = = + = = = = = = = = = =/- +/- = =
Nettoyer et dés infecter le matériel  de cul ture et de récolte = =/+ = = = = = = = = = = = = = = = = = = = + = = = = = = = = = = - = =
El iminer sélectivement les  premiers  foyers  de bio-agresseurs = = =/+ =/+ =/+ =/+ =/+ = = = = = = = = = = = = = = + = = = = = = = = = = - = =
El iminer ou enfouir les  rés idus  contaminés = =/+ =/+ =/+ =/+ =/+ =/+ =/+ =/+ = = = - = = = = =/- + = + + = = - = = = = = = - +/- = =
Raisonner l 'ordre de passage dans  les  parcel les  pour l imiter les  

contaminations = =/+ = = = = = = = = = = = = = = = = = = = + = = = = = = = = = = =/- = =

Adapter les  dates  de semis  +/- = +/- =/+ +/- +/- +/- =/+ +/- = = = = = + = +/- = = = =/+ + = = = = = = = = = = - = =
Adapter les  dens i tés  et/ou les  écartements  de semis +/- = +/- =/+ +/- +/- +/- =/+ +/- = = = = = + = = = = = =/+ + = = = = = = = = = = - = =
Réal iser des  faux-semis = = - - - - - - - = = = - = = = =/- =/- =/- = - + - = - = = = = = = = - = =
Augmenter le nombre d’espèces  et/ou variétés  cul tivées  au sein d’un 

espace donné =/- = =/- + =/- =/- =/- =/- = + +/- = +/- +/- +/- +/- =/+ = =/+ = +/- + + = +/- +/- = = = + + + =/- =/+ =
Uti l i ser des  outi l s  de ra isonnement du déclenchement d'un tra i tement 

phytosanita i re + + + + + + + + + = = = = = = = = = = + = + = = = = = =/+ = = = =/+ +/- =/+ =
Réduire les  quanti tés  tota les  de substances  actives  par unité de surface 

en réduisant le nombre de tra i tements =/- =/- =/- + =/- =/- =/- + =/- = = = = = = = =/+ = = + = + = = = = = =/+ = = = + + + =

Réduire les  doses  de substances  actives  par tra i tement =/- =/- =/- + =/- =/- =/- + =/- = = = = = = = = = = + = + = = = = = =/+ = = = + =/+ + =
Ne pas  uti l i ser de substances  actives  de synthèse - +/- +/- + +/- +/- +/- +/- +/- = = = - = = = = = = = = + = = = = = + = = = + +/- + =
Mieux régler le matériel  de tra i tement exis tant = =/+ =/+ + + + + + + = = = + + = = = = = + = + = = = = = + = = = =/+ + =/+ =
Réal iser les  tra i tements  en conditions  cl imatiques  optimales =/+ =/+ =/+ =/+ =/+ =/+ +/- =/+ +/- = = = = = = = + = = + = + = = = = = + = = = =/+ - = =
Amél iorer la  réparti tion des  produits  dans  la  végétation =/+ =/+ =/+ =/+ =/+ =/+ = =/+ = = =/- = = = = = = = = + = + = = = = = + = = = =/+ - =/+ =
Uti l i ser des  adjuvants  ou des  produits  a l ternati fs  à  moindre ri sque 

ecotoxicologique
= = = =/- = = = = = = = = = = = = = = = = = +/- = = = = = + = = = + - + =

Pratiquer la  solarisation +/- + +/- =/- +/- +/- +/- +/- +/- = = = = = = = = = = = =/- + = = = = = = = = = = - = =
Uti l i ser le désherbage mécanique =/- =/- =/- +/- =/- +/- +/- - =/- = = = - = = = =/- =/- =/- = = + +/- = - = = = = = = = - = =
Uti l i ser le désherbage thermique =/- =/- =/- - =/- =/- =/- - =/- = = = - = = = = = = = = + = = - = = = = = = = - = =
Uti l i ser des  barrières  phys iques  : fi lets , bâches , etc. = =/+ +/- + +/- +/- +/- + +/- = = = = = + = = = = = = + = = = = = = = = = =/+ - = =
Uti l i ser des  Préparations  Naturel les  Peu Préoccupantes  (PNPP) - - - - - - - - =/- = = = = = = = = = = = = + = = = = = = = = = = = = =
Uti l i ser des  Stimulateurs  de Défense Naturel le (SDN) =/- =/- =/- = =/- - - =/- +/- = = = = = = = = = = = = + = = = = = = = = = = = = =
Mettre en place des  méthodes  de confus ion sexuel le = = =/- - =/- - - - +/- = = = =/+ =/+ = = = = = = = + = = = = = = = = = = - = =
Uti l i ser les  lâchers  d'auxi l ia i res +/- +/- =/- - - - - =/- +/- = = =/+ = = = = = = = = = + = = + = = = = = = = = = =
Implanter des  infrastructures  agroécologiques  pour favoriser la  lutte 

biologique +/- = - - - - - - +/- = = + =/+ =/+ = = = + = = + + + = + = = = + + + + - = =/+

Pratiquer des  associations  de cul tures =/+ =/+ +/- =/+ +/- +/- +/- =/+ +/- + = = = =/+ = = = =/+ =/+ = =/+ =/+ =/+ = =/+ =/+ = = = + + = +/- =/+ =
Implanter des  couverts  végétaux d'interculture (à  fonction agro-

écologique)
+/- = =/- +/- =/- =/- =/- +/- =/- = = = +/- =/+ +/- = + + + = + =/+ + = + + = = = + = = - = =

Divers i fier les  périodes  d'implantation des  cul tures +/- = +/- =/- +/- +/- +/- +/- +/- + =/- = +/- =/+ +/- +/- +/- =/+ =/+ = =/+ + =/+ = +/- +/- = = = + + = +/- =/+ =
Augmenter le nombre d'espèces  cul tivées  dans  la  rotation +/- = +/- +/- +/- +/- +/- +/- +/- + +/- = +/- =/+ +/- +/- +/- =/+ =/+ = =/+ + =/+ = +/- +/- = = = + + = +/- =/+ =
Augmenter le nombre d'espèces  cul tivées  dans  l 'assolement +/- = +/- +/- +/- +/- +/- +/- +/- + +/- = +/- =/+ +/- +/- +/- =/+ =/+ = =/+ + =/+ = +/- +/- = = = + + = +/- =/+ =
Mettre en place des  assolements  en commun =/+ = =/+ + + + + + + + =/+ = + =/+ = = = = = = =/+ = = = =/+ = = = = + = = + = =
Cultiver des  plantes  de service pour la  biodivers i té - = - + - - - + - = = = +/- =/+ = = =/+ + =/+ = =/+ + =/+ = = = = = + = + + =/- =/+ =
Adapter la  dens i té et la  s tructure du peuplement pour évi ter les  s tress  

biotiques  et abiotiques
= +/- +/- + +/- +/- +/- + +/- = = = =/+ =/+ + = = = = = =/+ +/- = = =/+ = = = = = = = =/+ = =

Adapter la  s tructure du peuplement pour amél iorer la  qual i té des  

produits =/- + +/- +/- =/+ +/- +/- +/- +/- = = = =/+ =/+ =/+ = = = = = =/+ =/+ = = =/+ = = = = = = = =/- = =

Adapter la  s tructure du peuplement pour diminuer les  temps  de travaux =/- =/- +/- + +/- =/+ =/+ + =/+ = = = - = = = = = = = = = = = - = = = = = = = + = =
Se passer des  régulateurs  de croissance =/- =/- +/- + +/- +/- +/- + +/- = = = + = = = = = = = = =/+ = = + = = =/+ = = = + +/- = =
Pratiquer un écla i rcissage a l ternati f au chimique =/- =/+ +/- - +/- +/- +/- - +/- = =/- = =/- = = = = = = = = + = = =/- = = + = = = + - + =
Mécaniser la  ta i l le +/- =/- +/- +/- =/- +/- +/- +/- +/- = =/- = - = = = =/- = = = = = = = - = = = = = = = + = =
Amél iorer l 'organisation des  chantiers  de récolte = + + + + + + + + = =/- = + = = = + = = = = = = = =/+ = = = = = = = + = =
Mécaniser la  récolte en vi ticul ture ou arboricul ture = =/- +/- + +/- +/- +/- - +/- = =/- = - = = = =/- = = = = = = = =/- = = = = = = = + = =
Alterner fauche et pâturage pour réduire les  pertes  de ni trates  =/+ =/- - - - - - - - = = = - = = = = = = = + = = = - = = = = = = = - = =/-
Mettre en défens  des  parcel les  pour les  la isser fleuri r et favoriser la  

biodivers i té
=/- - =/- = =/- =/- =/- = = = = = = = = = = = = = = = = = = = = = + = = + = = =

Pratiquer le s tockage sur pied =/- - =/+ + =/+ =/+ =/+ + =/+ = = = + + = = = = = = + = = = + + = = = = = = + = =
Modifier la  ta i l le et/ou la  forme des  parcel les  pour mieux les  adapter au 

sol  et pour diminuer les  ri sques  phytosanita i res
+/- = +/- +/- +/- +/- +/- +/- +/- = = = =/- = = = = + = = + + + = +/- = = = =/+ =/+ + + =/- = =

Regrouper les  parcel les  pour amél iorer l 'organisation du trava i l  et/ou la  

loca l i sation des  systèmes  de cul ture
=/+ = =/+ =/+ =/+ =/+ =/+ =/+ =/+ = = =/+ =/+ = = = = = = = = = = = =/+ = = = - =/- - +/- =/+ = =

Implanter une haie en bordure de parcel le +/- = =/- =/- =/- =/- =/- = =/- =/+ = = = = = = = + = = + + + = + + + = + =/+ + + - = =/+
Implanter des  bandes  enherbées  en bordure de parcel le - = =/- + =/- =/- =/- = =/- = = = = = = = = + = = + + + = = = = = + = =/+ + =/- = =
Implanter des  arbres  à  fa ible dens i té dans  les  parcel les + = +/- + +/- +/- +/- + =/- + = + = =/+ = = = + + = + =/+ + = + = = = + =/+ + + +/- = =/+
Divers i fier les  espèces  végéta les  des  IAE = = =/+ =/+ =/+ =/+ =/+ =/+ =/+ + = = = = = = = = = = = =/+ = = = = = = + =/+ = + = = =
Valoriser la  biomasse des  IAE = = + = + + + + + + = = = = = = = =/+ =/+ = =/+ = =/+ = = = = = = = = = - = =
Entretenir les  éléments  fixes  du paysage : murets , ta lus , mares , ripisylves , 

etc.
= = =/- =/- =/- =/- =/- =/- =/- = = =/+ =/- = = = = + = = + =/+ + = = = = = + = + + - = =/+

Réaménager les  zones  humides - = - + - - - = - = = = = = = = = = = = + + + = = = = = + = + + + = =
Implanter des  bass ins  de rétention = = = = = = = = = = = = = = = = = = = = + + + = = = = = = = = + =/- = =
Drainer les  parcel les + = + + + + + + + = - + = = =/+ = + =/+ = = - +/- =/+ = + + = = - = =/- - + = =
Recouri r à  l 'extérieur pour des  travaux agricoles = = - - - =/- =/- - =/- + + = + = = = = = = = = = = = + = = = = + = = + = =
Recouri r à  l 'entra ide = = =/+ =/+ =/+ =/+ =/+ =/+ =/+ = + = + = = = = = = = = = = = + = = = = = = = =/+ = =
Recouri r à  du consei l  pour les  choix d'équipement et/ou d'organisation du 

trava i l
= = =/+ =/+ =/+ =/+ =/+ =/+ =/+ = + + + = = = = = = = = = = = + = = = = = = = + = =

Al longer la  durée d'uti l i sation des  matériels =/- =/- =/- =/- =/- =/- =/- =/- =/- = + =/- =/- = = = = = = = = = = = =/- = = = = = = = =/- = =

Uti l i ser de l 'hui le végéta le pure dans  les  moteurs  en substi tution au fioul = = =/+ =/+ =/+ =/+ =/+ =/+ =/+ = = = + = = = = = = = = = = = + = = = = = = = - = =

Entretenir et réparer soi -même son matériel = = + + + + + + + = = = = = = = = = = = = = = = = = = = = = = = - = =
Moderniser le matériel  de traction =/+ = =/+ =/+ =/+ =/+ +/- =/+ +/- = - - + = = = =/+ =/+ = = =/+ = =/+ = =/+ = = = = = = = + = =
S'équiper d'un matériel  de trava i l  du sol  adapté =/+ =/+ =/+ =/+ =/+ =/+ +/- =/+ +/- = - - =/+ = = = + =/+ =/+ = =/+ =/+ =/+ = =/+ =/+ = = = = = = + = =

Moderniser le matériel  d'épandage (engra is  et produits  phytosanita i res ) =/+ =/+ =/+ =/+ =/+ =/+ +/- + +/- = - - +/- + = + =/+ = =/+ = + + = = + + =/+ =/+ = = = = + =/+ =

Moderniser le matériel  de récolte =/+ =/+ =/+ =/+ =/+ =/+ +/- =/+ +/- = - - +/- = = = =/+ = = = = = = = =/+ = = = = = = = + = =
Uti l i ser des  pneus  basse press ion = = = = = = = = = = = = = = = = + =/+ = = = = =/+ = + = = = = = = = = = =
Moderniser le matériel  de dis tribution des  rations  animales =/+ =/+ =/+ =/- =/+ =/+ - +/- - = - - + + = = = = = = = = = = + = = = = = = = + + =
Supprimer les  fui tes  d'eau en élevage (bâtiments  et pâtures) = = + + + + + + + = - - = = + = = = = = = = = = = = = = = = = = - = =
Moduler la  ferti l i sation au sein des  parcel les + + + + + + + + + = = = = + = + = = =/+ = + = = = =/+ + = = = = = = =/- = =
Local i ser les  tra i tements  phytosanita i res  sur les  rangs = = + + + + + + + = = = = = = = = = = = = + = = = = = + = = = =/+ =/- = =
Moduler les  tra i tements  phytosanita i res  selon la  réparti tion des  bio-

agresseurs
= = + + + + + + + = - - = = = = = = = = = + = = = = = + = = = =/+ =/- = =

Uti l i ser un système de guidage automatique =/+ = + + + + + + + = - - = = = = + = = = =/+ =/+ = = = = = = = = = = + = =
Insta l ler des  systèmes  de monitoring pour gérer l 'a l imentation des  

animaux
+ = + + + + - + - = - - = + = + = = = = + = + + =/+ + = = = = = = + = =

Insta l ler des  systèmes  de monitoring pour gérer la  conduite de l 'élevage =/+ = + + + + - + - = - - = = = = = = = = = = = + = = = = = = = + + + =
Optimiser le système de tra i te pour économiser l 'énergie (pré-

refroidisseurs  de la i t, récupérateur chaleur du tank…) = = + + + + - + = = - + + = = = = = = = = = = = + = = = = = = = = = =

Mettre en place un robot de tra i te = - - - - - - - = = - +/- - = = = = = = = = = = = - - = = = = = = + = =
Uti l i ser des  bâtiments  sur l i tière pa i l lée en élevage porcin = - - - - - - - = = = +/- - =/- = = + + + = = = = =/- - +/- +/- = = = = + - = +
Uti l i ser des  bâtiments  sur pa i l le (vaches) +/- +/- - - - - - - = = = +/- - = = = + + + = =/+ = = = - +/- + = = = = + - = +
Supprimer les  fui tes  dans  les  bâtiments = = + + + + =/+ + + = =/- = = = + = = = = = = = = = = + + = = = = = = = =
Uti l i ser des  abreuvoirs  économes  en eau = = + + + + - + + = - = + = + = = = = = = = = = = + + = = = = = + = =
Uti l i ser des  bâtiments  et équipements  producteurs  d'énergie (hors  

méthanisation)
= = =/+ =/+ =/+ =/+ =/- + =/- + - + + = = = = = = = = = = = + = = = = = = = =/- = =

Uti l i ser des  bâtiments  et équipements  générant des  économies  d'énergie 

(i solation, étanchéité, échangeurs  de chaleur…) = = + + + + =/- + + = =/- + + = = = = = = = = = = = + = = = = = = = =/- = =/+

Uti l i ser des  outi l s  de lavage de l 'a i r en élevage porcin = = - - - - - - - = - + - = - = = = = = = = = = = + + = = = = = = + =
Insta l ler des  rampes  de brumisation =/+ = =/- =/- =/- =/- =/- =/- =/- = = + =/- = = = = = = = = = = = = + + = = = = = - + +
Amél iorer la  venti lation et la  température en bâtiments  d'élevage 

(monogastriques) par la  maîtrise des  débits  d'a i r + = + +/- + + + + + = = = = = = = = = = = = = = =/+ = + + = = = = = = + +

Amél iorer la  venti lation par des  rénovations  dans  les  bâtiments  + = + +/- + + - + + = - = = = = = = = = = = = = =/+ = + + = = = = = = + +
Maîtriser la  durée d'écla i rage en bâtiment pour s timulation  

photopériodique = = =/+ = =/+ =/+ +/- =/+ =/+ = - + - = = = = = = = = = = =/+ = = = + = = = + = = =

Couvri r les  fosses  et les  fumières = = + + + + +/- + +/- = - =/+ = + = = = = = = =/- = = = =/+ + + = = = = = = + =

Avoir une capaci té de s tockage permettant de mieux pi loter la  ferti l i sation = = + + + + - + - = - =/- = =/+ = =/+ = = = = + = + = =/- - - = = = = = + = =

Evacuer rapidement les  déjections  hors  des  bâtiments = = =/+ =/+ =/+ =/+ =/- =/+ =/- = =/- =/- - + = = = = = = =/- = = = + + + = = = = = = + =/+

Pratiquer la  séparation de phases  = = +/- +/- +/- +/- =/- +/- =/- = - =/- =/- + = = = = = =/+ + = + = + =/+ + = = = = = + = =

Pratiquer la  méthanisation au niveau individuel  = = + - + + - + - + - =/+ + + = = = = = = =/- = = = + =/- + = = = = = - = =

Pratiquer la  méthanisation dans  un cadre col lecti f = = =/+ =/- =/+ =/+ =/- =/+ =/- = =/- + + + = = = = = = =/- = = = + =/- + = = = = = = = =

Pratiquer le tra i tement aérobie = = - - - - - - - = - +/- - = = = = = = =/- + = =/- = =/- + + = = = = = - = =

Acidi fier les  l i s iers = = + + + + - + - = - = = + = = = = ? = =/- = = = + + + = = = = = - - =

Pratiquer le compostage = = =/- - =/- =/- - =/- - =/+ - = =/- - = = + + + =/+ + = + = =/- - + = = = = + - = =

Uti l i ser des  pendi l lards = = =/+ =/+ =/+ =/+ =/+ =/+ =/+ = =/- = - + = = = = = = =/- = + = +/- + + = = = = = = + =

Injecter les  effluents  dans  le sol  =/- = =/- =/- =/- =/- =/- =/- =/- = =/- =/- - + = = = = = = =/- = + = =/+ + + = = = = = = + =

Réal iser des  échanges  d'effluents  entre exploi tations  vois ines = = + + + + + + + = = + + + = = = = = + = = + = =/+ = = = = = = = - = =

Réal iser un plan d'épandage col lecti f = = =/+ =/+ =/+ =/+ =/+ =/+ =/+ = = + +/- + = = = = = + = = + = +/- = = = = = = = +/- = =

Produire des  engra is  organiques  s tandardisés  dans  un cadre col lecti f = = =/+ =/+ =/+ =/+ +/- + +/- =/+ +/- + + + = = = = = + =/+ = + = + + + = = = = = + + =

Eau Recycler par lagunage les  eaux vertes , brunes , blanches =/+ = =/+ = =/+ =/+ =/- = =/- = =/- = + = + = = = = = = = = = = = = = = = = + = = =

Equarissage Pratiquer la  décompos ition des  cadavres  d'animaux à  la  ferme = = + + + + =/+ + =/+ = - =/+ + + = = = = = = = = = + + = = = = = = = - ? =
Réduire les  mouvements  d'animaux entre élevages +/- = +/- +/- +/- +/- +/- +/- +/- - = = + =/+ = = = = = = = = = =/+ = = = = = = = = =/- = +
Pratiquer la  vaccination préventive =/+ =/+ +/- +/- +/- +/- +/- +/- +/- = = = = =/+ = = = = = = = = = =/+ = = = = = = = = +/- = =/+
Supprimer les  tra i tements  systématiques  par des  médicaments  

vétérina ires =/- =/- =/- +/- =/- =/- =/- +/- =/- = = = = =/- = = = = = = = = = + =/- = = + = = = + - = =/-
Uti l i ser des  probiotiques  et autres  additi fs  (tanins , hui les  essentiel les , 

…) en préventi f =/+ = +/- - +/- +/- +/- +/- +/- = = = = = = = = = = = = = = = = = = = = = = = =/- = =/+

Réduire les  tra i tements  curati fs  par des  médicaments  vétérina ires =/- =/- =/- +/- =/- =/- =/- +/- =/- = = = = =/- = = = = = = = = = + =/- = = + = = = + +/- = +/-

Uti l i ser des  tra i tements  a l ternati fs  à  des  fins  curatives  =/- =/+ =/- - =/- =/- =/- =/- =/- = = = = =/+ = = = = = = = = = + = = = + = = = + - = =

Relation Homme-Animal Amél iorer la  relation Homme-animal  + + + = + + + + + = = = = + = = = = = = = = = + + = = = = = = = +/- = +

Supprimer l 'écornage =/- =/- =/- = =/- =/- - =/- =/- = - = = = = = = = = = = = = +/- = = = = = = = = +/- =/- +/-

Supprimer la  castration phys ique + +/- =/+ = =/+ =/+ =/+ =/+ =/+ = = = = + = = = = = = + = + = + + = = = = = = + =/- +
Accroître la  surface disponible par animal  pour l 'express ion des  

comportements  naturels  (activi tés  phys ique et socia le) =/+ + =/+ =/- =/+ =/+ +/- =/+ +/- = - = - =/+ = = = = = = = = = =/+ =/+ - = = = = = = - = +
Aménager le mi l ieu de vie pour permettre l 'express ion des  

comportements  naturels =/- = =/- = =/- =/- - =/- =/- = - - = = = = = = = = = = = = = = = = = = = = =/- = +

Limiter les  mélanges  d'animaux issus  de bandes  di fférentes +/- =/+ +/- =/+ +/- +/- +/- +/- +/- = = = = +/- = = = = = = = = = =/+ +/- = = = = = = = - = =/+

Limiter les  teneurs  en protéines  des  a l iments  = = + + + + + + + = = = = + + = = = = = + = = = + + = = = = = = = + =

Uti l i ser des  acides  aminés  de synthèse = =/+ +/- =/- +/- +/- +/- +/- +/- = = = = + + = = = = = + = = = + + = = = = = = = + =
Uti l i ser des  phosphates  a l imentaires  hauterment digestibles  et des  

phytases = = =/+ =/+ =/+ =/+ =/+ =/+ =/+ = = = = + = + = = = = = = + = = = = = = = = = = = =

Uti l i ser des  additi fs  pour réduire les  rejets  de CH4 =/+ =/+ +/- - +/- +/- +/- +/- +/- = = = = = = = = = = = = = = = + =/+ = = = = = = = = =

Augmenter l 'uti l i sation des  espaces  sylvo-pastauraux = + + + + + + + =/- + = = + + = = = + + = = = = +/- = = = = + = = + - = =/-

Augmenter la  part des  pra iries  dans  la  sole =/- + =/+ + =/+ =/+ +/- =/+ +/- = =/- = =/+ + + = =/+ + =/+ = +/- + + +/- +/- +/- = = = =/+ = + +/- = +

Réduire la  surface en cul tures  annuel les - = - + - - - - - = = = + + = + + + = = + + + = + = = + = =/- = = + + =
Augmenter la  part de pra iries  permanentes  dans  la  sole fourragère - + =/- + =/- =/- +/- =/- +/- + =/- = + + + = =/+ + + = + + + +/- =/+ + = = + + = + +/- = +
Augmenter la  ferti l i sation azotée pour augmenter la  productivi té des  

pra iriees = = +/- +/- +/- +/- +/- +/- +/- = = = =/- - = = =/- = = = - = = = - - = = - = = = +/- = =

Semer des  pra iries  multispéci fiques  pour augmenter la  productivi té =/+ =/+ + + + + + + + = = = + + = = = = = = =/+ = = = + - = = = = = = =/+ = =

Augmenter la  pratique du pâturage =/+ + + + + + + + + = = = + + + = =/- = + = =/- = = +/- =/- + = = = = = = +/- + +

Réduire le chargement par ha  de surface fourragère =/- = +/- + +/- +/- +/- +/- +/- = = = = + + = + = = = + = =/+ =/+ + = = = = = = + = = =
Amél iorer la  qual i té des  fourrages  conservés  (accroi tre la  va leur 

a l imentaire et réduire les  pertes  à  la  conservation) + + + =/+ + + =/- =/- =/- = =/- = =/- + = = = = = = = = = =/+ + = = = - = = =/+ =/- = =

Produire des  a l iments  à  la  ferme ou issus  de fermes  vois ines =/- = =/+ + =/+ =/+ - - + = - +/- - + = = = = = = = = = = =/- = = = = + = = - = =
Accroître l 'uti l i sation de matières  premières  à  moindre concentration 

énergétique et/ou protéique =/- =/- =/+ + =/+ =/+ =/+ =/+ =/+ = = = = +/- = = = = = = = = = = =/- =/+ = = = = = = + = =

Produire et va loriser par ses  animaux des  cul tures  intermédiares =/- = + + + + + + + + = = =/- + =/+ = =/- + + = + = = = = +/- = = = + = = - = =

Diminuer la  fréquence de dis tribution des  rations = = = = = = - - - = - = + = = = = = = = = = = = + = = = = = = = + = =/-

Automatiser la  dis tribution des  rations  = = - - - - - - - = - +/- - = = = = = = = = = = = =/- = = = = = = = + = =

Distribuer l 'a l imentation par groupes  d'animaux homogènes  =/+ = =/+ =/+ =/+ =/+ =/+ =/+ =/+ = = = =/- =/+ =/+ = = = = = =/+ = =/+ = = = = = = = = = - = =
Ajuster la  dis tribution de l 'a l iment à  chaque individu par automates  

(a l imentation de précis ion) + = + + + + - - - = - +/- - + + = = = = = + = + = =/+ + = = = = = = + + =

Améliorer la qualité nutritionnelle Introduitre des  gra ines  de l in dans  la  ration = + +/- - +/- +/- +/- - +/- = = = = = = = = = = = = = = = =/+ = = = = = = = = = =

Chois i r la  génétique pour amél iorer la  performance productive de l 'animal  + =/- - - +/- +/- +/- +/- +/- = = = + + =/+ =/+ = = = =/+ + = + - + + = = = = = = + = -
Chois i r la  génétique pour amél iorer la  performance productive de l 'animal  

en régime de quota
= =/- - =/- - - - - +/- = = = + =/- + + = = = = + = + - + + = = = = = = + = -

Chois i r la  génétique pour accroître la  robustesse des  animaux =/+ = + + + + + + + = = = = = = = = = = = = = = + = = = = = = = = + = +
Chois i r la  génétique pour accroître la  robustesse des  animaux en régime 

de quota  
= = + + + + + + + = = = = = = = = = = = = = = + = = = = = = = = + = +

Chois i r la  génétique pour amél iorer la  qual i té des  produits - + +/- = +/- +/- +/- +/- +/- = = = =/- - =/- =/- = = = =/- - = - + - - = = = = = = - = +
Chois i r la  génétique pour amél iorer la  qual i té des  produits  en régime de 

quota  = + + =/- + + + + + = = = =/- =/+ - - = = = = - = - + - - = = = = = = - = +

Uti l i ser le croisement rotati f = = =/+ =/+ =/+ =/+ =/+ =/+ = = = = = = = = = = = = =/+ = =/+ =/+ =/+ =/+ = = = = = = =/+ = +

Augmenter la  fréquence du croisement "industriel" + + + =/- + + + = + = = = = = = = = = = = = = = = = = = = = = = = = = =
Amél iorer la  détection des  chaleurs + = + + + + + + + = = = + + = = = = = = + = = = + + = = = = = = + = =

Uti l i ser des  a l ternatives  aux tra i tements  de synchronisation des  chaleurs = = + + + +/- +/- + +/- = - = - = = = = = = = = = = + = = = + = = = + - = =

Pratiquer des  mises-bas  sa isonnières = = +/- +/- +/- +/- +/- +/- +/- = = = = + = = = = = = =/+ = = +/- + + = = = = = = +/- = =
Uti l i ser des  semences  sexées + = + - + + + + + ? = = = + = + = = = = =/+ = = = =/+ = = = = = = = + = =
Accroître l 'efficience de l 'accouvage + + + + + + + + + = = = = = = = = = = = = = = + = = = = = = = = = = +
Ne pas  élever les  génisses  la i tières  sur l 'exploi tation + = + - + + + + + = + + + + + + + = = = + = + - + + = = - = = = + = =
Avancer l 'âge à  la  première mise bas + = =/+ +/- =/+ =/+ =/+ +/- =/+ = = = + - + =/+ = = = = + = + +/- + + = = =/- = = = +/- = =/-

Augmenter le nombre de cycles  de production des  animaux reproducteurs + +/- + + + + + + + = = = + + =/+ + = = = = + = + +/- + +/- = = = = = = +/- = =/+

Pratiquer le plein a i r intégra l =/- = +/- + +/- +/- =/+ =/+ =/+ = + + + +/- = = +/- +/- =/+ = +/- = = = - = = =/+ + = = = +/- = +/-
Al longer la  durée d'engra issement - +/- +/- +/- +/- +/- +/- +/- +/- = - - +/- +/- - = = = = = +/- = = +/- - + = = = = = = +/- = =
Al longer la  durée de la  lactation - + +/- + +/- +/- +/- +/- +/- = = = = + = =/+ = = = = = = = + +/- +/- = = = = = = + = =
Ne pas  exploi ter la  tota l i té du potentiel  génétique la i tier de l 'animal - +/- +/- + + +/- +/- + +/- = = = - + = = = = = = + = = + - +/- = = = = = = =/+ = +

Travail du sol et 

gestion de l'état 

de surface

Travail du sol

Couverture du sol

TABLEAU D'ANALYSE DES PERFORMANCES DES PRATIQUES AGRICOLES SUR LA DURABILITE DES EXPLOITATIONS Production

Economie Ressources naturelles fossiles Environnement Dimensions sociales

Soldes de Gestion Robustesse Energie Sol Qualité de l'eau Air Biodiversité

Choix des 

variétés et des 

semences

Choix variétal

Choix des semences

Gestion de l'eau 

et de sa qualité

Choix des cultures et des variétés

Pilotage de l 'irrigation et gestion de la 

ressource

Ruissellement et pollution des eaux de 

surface

Gestion des intrants (engrais et 

produits phytosanitaires) pour la 

qualité de l 'eau

Gestion des 

éléments 

minéraux

Apports organiques pour la nutrition 

minérale

Raisonnement et ajustement de la 

fertil isation

Fixation symbiotique de l 'azote 

atmosphérique

Amélioration des propriétés physico-

chimiques du sol par amendement

Protection 

phytosanitaire 

des cultures

Mesures  prophylactiques

Mesures  agronomiques  préventives

Lutte chimique

Lutte phys ique

Mesures  de bio-contrôle et de lutte 

biologique

Diversification 

des successions 

de cultures et 

des assolements

Choix des successions de cultures

Choix de l 'assolement

Conduite des 

plantes et des 

peuplements 

végétaux

Implantation des cultures et la gestion 

de la structure des peuplements

Maîtrise de la forme et de la 

croissance des plantes

Gestion des opérations de récolte

Gestion du pâturage

Aménagement 

foncier

Adaptation du parcellaire

Gestion des Infrastructures Agro-

Ecologiques (IAE)

Infrastructures hydrauliques

Choix et gestion 

des 

agroéquipement

s

Maîtriser les charges de mécanisation

Moderniser le matériel pour améliorer 

son rendement d'util isation

Agriculture de Précision (grâce aux 

Techniques d'Information et de 

Communication)

Gestion des 

bâtiments 

d'élevage

Traite

Litière

Eau

Energie

Ambiance

Gestion de la 

santé et du bien-

être animal

Mesures préventives

Traitements curatifs 

Bien être animal

Gestion de 

l'alimentation 

animale

Rejets par l 'alimentation

Ressources non concurentes des 

autres productions

Conduite de l 'alimentation 

Autonomie alimentaire

Gestion des 

effluents

Stockage

Collecte et traitement

Gestion collective

Epandage 

Conduite de la carrière 

Conduite 

d'élevage

Cycle de production

Gestion de la 

génétique 

animale

Amélioration génétique

Croisement

Reproduction 

Elevage des élèves

OUF



Représentation sous forme d’un radar 
d’impacts du sens de variation (par rapport 

à un état initial) des performances.

Agrégation des performances : production 
d’un tableau de synthèse

Un outil d’aide à la combinaison des 
pratiques pour maximiser les performances



Pour en savoir plus :
Méthodologie d’aide à la conception et à l’évaluation de 
systèmes de production multiperformants : application à 
l’élevage de bovins laitiers et à la production de poulets de 
chair
INRA Prod Anim 28(1) 51-76 
B. COUDURIER, J.-L. PEYRAUD, E. BLESBOIS, F. JEULAND, N. 
URRUTY, C. HUYGHE, H. GUYOMARD 



3- Mobiliser l’outil « conception de systèmes 
multi-performants »

Mélanie GAUTIER, Mathilde LAURIN, Sébastien CARNEL, Thibault DESROUSSEAUX



Mélanie GAUTIER, Mathilde LAURIN, Sébastien CARNEL, Thibault DESROUSSEAUX

4- Faire la synthèse des 2 approches

Comparaison des 2 approches



En bilan

Sur le travail en général :
Très fort investissement des étudiants
Valeur ajoutée par mobilisation conjointe des 2 approches : permet 
l’appropriation réelle de la complexité des systèmes et de la multi « critérité »
Appropriation de la nécessité de mobilisation des différentes disciplines
Appropriation de la notion d’échelle

Sur l’utilisation de l’outil :
Permet d’illustrer la complexité (et l’incertitude)
Détourné / aux objectifs (ferme France) : certaines fonctionnalités sont 
inadaptées  à la problématique 
Permet de « jouer » et de réfléchir
Déficit pour les performances sociales… comme tous les outils ?



Merci de votre attention


