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Un produit systémique qui migre 
dans tous les tissus de la plante

Un herbicide total qui tue tous 
les végétaux (tous partagent une 

même voie de synthèse des 
acides aminés aromatiques)

Un effet herbicide non rémanent 
qui autorise un semis le lendemain

Un herbicide foliaire que l’on 
applique sur la végétation

Brevet tombé dans le domaine 
public en 2000, prix très attractif

D’après Benbrook, C. M. (2016). Trends in glyphosate herbicide 
use in the United States and globally. Environmental Sciences 
Europe, 28(1), 3. 

Why is glyphosate so successful ?
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Previous campaign

Flowering Harvest Intercropping Sowing preparation

Weed seedlings

Glyphosate treatment

Wheat emergence

Wheat sowing

Current campaign

Flowering Harvest Intercropping Sowing preparation

Summer weed emerg.

Wheat emergencesowingSowing preparation

Sources internet des images : binette-et-cornichon.com, blogs.letemps.ch, agrifaune-suivi-des-orthopteres, floraison-colza, fermepedagogiquelapuilliereleblog.wordpress.com, franci-saucy, apasec.net
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Previous campaign

Flowering Harvest Intercropping Sowing preparation

Weed seedlings

Glyphosate treatment Wheat emergenceWheat sowing

Current campaign

Flowering Harvest Intercropping Sowing preparation

Summer weed emerg.

Wheat emergencesowingSowing preparation

Greater flexibility to anticipate
soil preparation

Easy and fast 
work, ‘clean’ plot 

for sowing

Mechanical weeding requiring
one or several interventions 

according to year and 
regulation

Weeds potentially bigger
and more difficult to 

eliminate
Depedent on favourable

weather for cover soil
preparation and sowing

over a short ntime
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In annual field crops with soil tillage, using glyphosate
or not is often a matter of organisation and anticipation

With glyphosate
• Manages summer weeds before sowing in 

year N > allows more flexibility to organize 
interventions

• Controls highly developed weeds and 
perennials

• Begins year’s N cropping on an healthy basis

Without glyphosate
• Can follow the same sequence as the 

reference with glyphosate but with a more 
constrained timing (as you do not want new 
weeds germinating before the crop
emergence)

• Requires finding preventive ways to control 
oldder weeds and perennials (thisles)

Glyphosate = means of staggering work and increasing system 
reliability. Whether optional or compulsory depends on other 
factors: rotation diversification, farm size, rainfall distribution, etc.
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In orchards & vineyards
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Under-row chemical weedingUnder-row mechanical weeding

The differences
• intervention time (> need for manpower)
• risk of damaging vines
• interference with the irrigation system (orchard)
• quality of weeding (perennial weeds)

Little agronomy
Field crops
Perennial Cr.
Analysis
Conclusion 



Available data and methodologies
National statistics (Agreste)

& the Ecophyto-Dephy network

• Methodology used: As the simple 
substitution approach is not 
relevant, the calculation of the 
additional costs from the adoption 
of alternatives to glyphosate 
borrows a methodology used in 
medicine (propensity score) to 
estimate the additional cost of 
withdrawing a drug when it induces 
a change in the healthcare journey.

3000 farms spread over France & followed since 2012
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Rely on the combination of several techniques
(as each is less efficient and simple than glyphosate spray alone)
1. Physical destruction: mechanical weeding and surface tillage
2. ploughing => burial
3. Avoidance strategies: use of winter freezing of intermediate canopies, use of specific 

agro-equipment / (farm machinery) allowing the hashing of vegetation
4. cropping under mulchs
5. Targeted use of other registered herbicides (but may have worse toxic profiles)
6. Plant breeding for more competitive and tolerant varieties

Major brakes:
• Economic impact and workload,
• Evolution of the equipment park, needs of robots and automation = necessary investments and adapted support
• Special focus on compatibility between irrigation, soil tillage and mowing for perennial crops

Methodology: Timing very tight therefore work carried out from immediately 
available data (networks DEPHY Ecophyto, national and international reports, 
scientific and technical publications) and consultation of experts

Synthesis from a farm survey

Données : enquête DEPHY FERME alternatives au glyphosate
Échantillon : 356 agriculteurs Dephy



Results
• 17,342 of conventional annual field crop production plots
• The results were used to characterize plots using glyphosate and those that would/could be 

carried out in a glyphosate-free technical itinerary and cropping system.
• Farmers used glyphosate to control perennial weeds and regrowth (77.8% of uses), to 

destroy plant cover (16.1%) and to destroy grassland (2.1%). 
• Over the 2017 campaign, 98% of glyphosate applications were made during intercropping. 
• Costs when dropping glyphosate range from 0 to 80€ depending on the context
• Lower economic impact for farmers who plough their plots frequently or systematically 
• In 2017, relay-cropping practices, without intercropping, were non-existent or anecdotal.

Major results as highlighted in the report dealing with
alternatives to glyphosate in annual fieldcrops
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Identification of difficult situations 
and their origin

Pedoclimatic constraints: 
slope, stones, risk of erosion

Crops with strict specifications: seed 
production, industrial crops

management of invasives and toxic 
plants to a lesser extent

L’interdiction du glyphosate peut conduire à « des situations de difficulté́ et d’impasses au regard des 
leviers et connaissances disponibles à ce jour ». Sont particulièrement concernés : l’agriculture de 
conservation (environ 4% des surfaces de grande culture) ; les agricultures menées dans des conditions 
difficiles sans bénéficier d’une forte valeur ajoutée (terrasses, zones très caillouteuses, zones très 
fragiles vis-à-vis du risque d’érosion) ; la production de semences (380 000 ha), la production de 
légumes cultivés en plein champ (203 560 ha en 2014) ; le rouissage du lin fibre (88 000 ha en 2016) ou 
encore la récolte des fruits à coques (19 000 ha en 2014).

Glyphosate as the fourth ‘pilar’ of 

conservation agriculture ? 

With minimum soil disturbance, crop

diversification, and permanent soil

cover.

Conservation agriculture ~3% of the 

utilised agricultural land 

In our data set, 100% of fields 
belonging to farmers under no-
till system receive glyphosate 



Who does not use glyphosate on perennial crops?

http://www.endure-network.eu/content/download/8352/55633/file/ENDURE_Glyphosate_Report.pdf

This does not mean that a given plot never 
requires glyphosate. Just because we know 
how to do without it one year doesn't 
mean we can do without it all the time.

I refer you to this report for a breakdown by country

Depending on the crop, between one 
plot in two and one plot in three does 
not receive glyphosate.
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Méthodologie employée : i) identification des alternatives via recensement des études publiées par les  chambres, les instituts techniques
et organismes professionnels agricoles,   ii) d’autre part un traitement statistique spécifique de l’Enquête Pratiques Culturales en viticulture 
de 2017 (SSP 2017) et iii) estimation des coûts de chaque pratique et chaque intervention, conforté par le traitement des données 
comptables du RICA par bassin viticole : >> mise en évidence des différences de coût entre pratiques en regard des résultats économiques 
des viticulteurs

Exemple de vigne conduite avec un traitement 
herbicide uniquement sous le rang
93% of the areas that receive herbicide 
applications are treated with glyphosate

Main result :  In total, the additional cost of mechanical weeding 
compared to glyphosate chemical weeding is €250/ha on average, and 
varies from €12 to €553/ha depending on the wine-producing area

The example of vineyards



https://www.perspectives-agricoles.com/recherche-agronomie/nouvelle-reglementation-ce-qui-change

Perspectives agricoles : Nouvelle réglementation : ce qui a changé

Use maintained

Use removed

Based on 1107/2009 
article 50,2
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Overall conclusion in 5 key messages

1. Stopping the use of glyphosate ranges from simple and easy to very complex

2. Difficulties result from the changes induced by Glyphosate has supported and which 
are difficult to reverse: e.g. increase in farm size, changes in land use and rotations, 
scarcity of labor shortages, desire to conserve land, etc.

3. Some replacement strategies are commonly used (soil work) and others still need to 
be explored/improved  > extended responsibility of actors upstream and downstream 
of agriculture

4. The economic impact often appears moderate, partly transitory (e.g. time for 
perennial crops to adjust their root system, compensated through better anticipation 
by (e.g. through varietal choice, the vigor of the rootstock, etc)

5. Depending on whether glyphosate re-registration or not, there will be actions to 
consider: management of impasses in the event of withdrawal, trade-offs on the most 
important uses only ?
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