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some very practical applications 
 

 
 

As yields tend to level out in a context of increasing demand, both in 
terms of quantity and quality, for food products, the agro-ecological 
approach offers new development possibilities, through the 
combination of all the technical and agronomic action levers 
available. 
 

 
s far as the technical institutes are concerned, 
the implementation of agro-ecological 
principles is part of sustainable economic 
growth, for individual farmers as well as for 
their particular sectors. 

Agro-ecology is one of the means of “producing more 
and consistently better”, combining economic, 
environmental and societal performance, while 
ensuring that farms and the industry as a whole 
remain competitive. 
It is not only a necessity, brought about by an 
increasing population, diminishing resources and the 
environmental impact of agricultural activity, but also a 
realistic aim to get more out of the ecosystems in 
crops while respecting and enhancing the way they 
work. 

A 

Permanent cover is one of the agronomic 
solutions implemented in agro-ecology. 
 

Main principles of agro-ecology 
 
Ecological functions are biological processes that preserve ecosystems (water 
holding, bioagressor control, soil and cover structuring, recycling of soil 
nutrients, pollen transfer, habitat building, etc.). Ecosystemic services are the 
advantages that we obtain from biological processes. 
Each of those benefits can be obtained through the combination of several 
processes. For example, soil quality preservation depends on the transfer 
mechanisms of solids, on soil water holding, on the organic matter supply in 
the soil, etc. Vice versa, a given process is very often involved in the 
production of several benefits. It is the case for biotic interactions (predation, 
parasitism, competition) that help to regulate diseases and parasites, as well 
as to preserve specific and genetic diversity. 
Agro-ecology therefore consists in mobilizing several types of action levers, in 
order to encourage ecological functions and related benefits: combining high-
level production, with positive contribution to the environment and natural 
resource and biodiversity preservation. 



 
 

Towards greater efficiency of chemical 
inputs 
The biological process and the preservation of ecosystems benefit 
the natural environment as well as agriculture (insert), provided the 
practices that promote those benefits are actually implemented. 
The level of integration of those techniques into the solutions 
offered to producers will evolve as research work delivers 
additional knowledge and as innovations bring new benefits. This 
imperative means that agro-ecology must be put to the test in real 
situations (efficacy of chemical inputs, cost-effectiveness, and 
agronomic feasibility) with a focus on methodological excellence. 
The latter requires constant evaluation of the production systems’ 
performance criteria. Indicators to measure farms’ agro-ecologic 
performance are currently being developed under the aegis of 
ACTA (1). 
In practical terms, achieving this multiperformance objective 
involves activating all the relevant levers available, including 
chemical inputs. As the latter are partially replaced by ecosystem-
based benefits, their efficacy, which is defined as the level of 
production per input unit, will be improved. 

 

Implementing agro-ecology right away 
The “agro-ecology challenge”, which is a source of beneficial 
scientific and technical innovations for producers, is a long-term 
proposition. This challenge encompasses various solutions 
capable of activating natural mechanisms, such as better resource 
management and reduced dependency on chemicals and 
exposure to them. 
Some action levers are already operational and used by farmers. 
Others are being assessed as part of experimental trials or are 
being developed. This approach, which activates an increasing 
number of agro-ecologic levers and combines them increasingly 
well, is therefore more a way of thinking than a set of rules to 
adhere to. 
 

Crop protection: promoting 
complementarity 
The most effective form of pest and disease control is achieved 
through combining genetic resistance to or tolerance of 
bioagressors with enhanced efficacy of plant protection products 
(innovative substances, spraying techniques) and decision support 
tools (dose adjustment and input efficiency). 

Several examples illustrate this array of agro-ecologic solutions: 
sexual confusion (a method first used in the 1990s, based on the 
pheromone function), use of plants producing molecules that 
attract or repulse (kairomones), use of natural or chemical 
products triggering plants’ defence mechanisms, association of 
species or varieties at different levels (parcel, farm, landscape...). 
Biological control, based on knowledge of the natural enemies, is 
used for instance in maize, and is another way of protecting crops. 
Finally, “integrated” control consists in combining several of those 
action levers. 
 

Crop fertilization: improving nutrient 
availability and absorption 
Although the development of non-leguminous plants that fix 
nitrogen through symbiosis is not yet on the agenda, recent 
progress (simpler metabolic pathways, potential rhizobium seed 
treatment with bacterial multiplication at root level, etc.) is making 
some solutions less hypothetical than a few years ago. 
The prime objective of agro-ecological action levers is to utilise 
natural nitrogen sources, including through the introduction of 
leguminous plants in the rotation, either as a main crop, a 
companion crop or a catch crop, as well as through the use of 
organic products. 
 
Another technique used in agro-ecology consists in improving the 
extraction of nutrients that are useful to feed the plant, for example 
by stimulating the action of mycorrhizae whose filaments absorb 
nutrients, or by encouraging the development of certain bacteria 
(actinomyces for example) that have an impact on the bio-
availability of major nutrients. 
Those techniques complement others that prove their usefulness 
year on year, such as efficient fertiliser inputs (fertiliser type, 
spreading conditions), management tools combining yield and 
quality, and genetic aptitude to utilizing nitrogen. 
 

Action levers that make the most of 
genetics 
The first one is to choose species and varieties most suited to the 
conditions, based on their physiological characteristics and 
environmental constraints. It is therefore necessary to determine 
for each species and variety, cycles that reduce stress as much as 
possible: suitable earliness, sowing date, sowing density and 
cropping practices. 
Increasingly variable weather from one year to the next means that 
the full success of this approach cannot be guaranteed. Opting for 
a “varietal bundle” (several varieties on a farm) will minimise the 
impact of this imponderable. 
Through the spatial organization of varieties, based on current 
knowledge of disease resistance genes, some approaches 

Knowledge of the different environments, of 
their variability and of their incidence on crops 
is becoming the cornerstone of agro-ecology. 
 

In practice, agro-ecology means improving 
nutrient absorption by plants, as well as 
utilizing nitrogen produced in the rotation 
(catch crops, companion plants, etc.). 
 

BIODIVERSITY: Whether it is genetic, specific or 
functional, biodiversity helps balance agro-systems. 

 
PRODUCTIVITY: Maximising performance through the 

combination of all the best production factors. 
 

STRATEGY: New production systems based on the 
interaction between living beings and their 

environment.  



implemented at national level aim to increase the longevity of 
current resistance. 
Finally, research work will need to focus on understanding the new 
varietal characteristics involved in an innovative agro-ecological 
system. 
 

Multiperformance systems 
The success of agro-ecology is dependent on combining various 
effective action levers for each production factor at cropping 
system level. This assemblage requires a good knowledge of the 
benefits and constraints inherent to each environment in order to 
offer the most appropriate technical solutions. Some of those 
systems are currently being tested and others will be in the near 
future. It is already the case for those involving permanent cover 
crops, alive or dead, which are being used by a network of 
farmers. 
The technical institutes for arable crops (ARVALIS - Institut du 
végétal, Terres Inovia, ITB and UNIP) for their part are leading the 

SYPPRE project (2). The aim of this project is to design and 
evaluate production systems that mobilise all the tools, knowledge 
and technology to achieve both high productivity and 
environmental excellence. At a local as well as national level, 
testing of all those systems will provide new prospective platforms 
for consultation and exchange, gathering farmers, actors from 
various sectors and experts. 
 
(1) Association de Coordination Technique Agricole (Association for 
agricultural technical coordination) 
(2) Efficient production systems that are environmentally-friendly  
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« Agro-ecology is one of the means of “producing more and consistently better.” 
 

This approach is therefore more a way of thinking than a set of rules to adhere to. 
 

Research work will need to focus on understanding the new varietal characteristics 

involved in an innovative agro-ecological system. » 


