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Abstract 
This report presents the work done by INRAE to adapt the AGROSYST information system to the context of 
the IPMWORKS project. AGROSYST is a web-based software providing functionalities to describe the technical 
details of IPM-based cropping systems, and to compute indicators of pesticide use and economic 
performance. AGROSYST was primarily developed by INRAE for the requirement of the French DEPHY 
network, which is affiliated to IPMWORKS. 

The adaptation of the software included : 

§ the geographical expansion of localization data (to be able to describe farms in all 16 European 
countries of project partners), 

§ the simplification of the software, 

§ the re-design of the user interface, 

§ the update of the Plant Protection Products database to include products used in the different 
countries, 

§ the translation to all languages spoken in the IPMWORKS Farm Demo network. 

AGROSYST is now ready for use. It will be used by IPMWORKS Hub Coaches all along year 2023 for Survey#2, 
to collect data describing the details of cropping systems and crop management in IPMWORKS farms. These 
data are needed to compute indicators of pesticide use, pesticide impact, and cost efficiency along a gradient 
of IPM adoption across farms. 
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1. IPMWORKS: Summary 
IPMWORKS: Summary 

Integrated Pest Management (IPM) is based on a diversity of pest management measures 
(prevention, non-chemical control, best practices for optimizing pesticide efficiency, etc.). These 
are combined at the farm level to enable reduced reliance on pesticides, and therefore a 
decrease in the exposure of the environment and people to pesticides. Pioneer farmers 
throughout Europe are testing such IPM strategies and are succeeding in achieving good 
outcomes with low pesticide inputs. However the majority of European farmers still rely heavily 
on pesticides, with major environmental and societal impacts, because most of them have not 
adopted a comprehensive, farm-level and holistic IPM strategy so far. 

The objective of IPMWORKS is to promote the adoption of IPM strategies, based on an EU-wide 
demonstration network of farmers, who both progress further in the adoption of IPM – through 
peer-to-peer learning, and joint efforts – and demonstrate to other farmers that holistic IPM 
“works”; i.e. allows a low reliance on pesticides with better pest control, reduced costs and 
enhanced profitability. IPMWORKS coordinates existing networks promoting IPM and launched 
new hubs of farms in regions or sectors where IPM pioneers were not yet engaged in a relevant 
network. Advisors coordinating hubs have a major role in facilitating knowledge sharing, 
coaching farmers to find their own IPM solutions, and organizing local demonstration activities. 
IPMWORKS stimulates access to the ‘IPM Decisions’ platform and provides information on the 
IPM methods. It does collect data for comparing IPM strategies, and share results and 
dissemination material through channels widely used by farmers, broadcasting IPM success 
stories. It will organize training, and produce training material, targeting both farmers outside 
the network and advisory services, in order to prepare for the future dissemination of the peer-
to-peer learning approach and the general adoption of IPM throughout the EU. 

The demonstration of cost-efficiency of IPM is to be based on data describing the details of 
cropping systems and pest management in farms involved in the network.  

 

Project Acronym IPMWORKS 
Project title An EU-wide farm network demonstrating and promoting cost-effective IPM 

strategies 
Grant agreement No. 101000339 
Project co-ordination Dr Nicolas Munier-Jolain, INRAE, Dijon 
Tel +33 (0)3 80 69 30 35 
Email nicolas.munier-jolain@inrae.fr 
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2. Introduction 
After the first step of creating the hubs of demo farms during the 12 first months of the project 
(from October 2020 to October 2021, i.e. during the most dramatic period of the COVID 
pandemic, which was not the best conditions for the recruitment of motivated farmers), a first 
survey (Survey#1) was performed by hub coaches. Survey#1 collected information about IPM 
awareness, motivations, and self-evaluation of IPM strategies of IPMWORKS farmers. Survey#1 
was mostly qualitative, and allowed hub coaches to better know the farmers and their strategy 
to manage crops and pests. Survey#1 also included questions allowing a rough estimation of 
pesticide use in each farm, using a Treatment Frequency Index computed from the number of 
treatments, the average dose relative to recommended dose, and the average proportion of 
area treated. Because of difficulties of hub coaches to perform this survey#1 on time, the timing 
for finalising it was finally postponed until the end of 2022. 

A second survey (Survey#2) was planned for the third year of the project, with the aim of 
collecting detailed technical information on cropping systems, crop and pest management. Such 
detailed data is needed to assess indicators of pesticide use and impact in IPMWORKS farms, 
and indicators of cost-efficiency of IPM strategies (profitability for farmers, work load, etc.), and 
therefore demonstrate with quantitative results that holistic IPM strategies indeed reduce 
drastically pesticide use without impairing economic profitability for farmers. 

Such a technical detailed survey requires a specific methodology for data collection, to produce 
a reliable and consistent database. The DEPHY network in France is using an information system 
for data collection with the same objectives, called AGROSYST, developed by INRAE. The 
IPMWORKS DoA therefore includes a task for adapting this information system, so that it can be 
used for collecting data for Survey#2. This task started from the beginning of the project. It was 
performed by INRAE (and the sub-contracting IT developer ‘Code Lutin’), with the supervision of 
participants of WP5 and of the project Steering Committee.  

 

 

3. Adaptation of AGROSYST for 
IPMWORKS needs 

Choices for simplification 
The French version of AGROSYST is a very complex system with many functionalities that were 
not relevant in the context of IPMWORKS (detailed motivations of farmers, already collected 
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with Survey#1; qualitative description of IPM strategies, also collected through Survey#1; Post-
harvest self-assessment of previous growing season, etc). These functionalities could have been 
relevant in the context of IPMWORKS, but would also have required higher human resources 
than available for data collection. It was therefore decided to hide these functionalities in the 
IPMWORKS version of the system, to make the use of the interface much easier and intuitive. 

The French version of AGROSYST includes two different options for describing the technical 
details of cropping systems and crop management: 

§ Option 1: all sequences of crop management are described for all fields managed 
according to a given strategy, and yield are also collected for each field. Indicators of 
pesticide use, pesticide impact and cost-efficiency for a given strategy in a given farm 
are therefore computed as the average of all fields. 

§ Option 2: this option is more synthetic. Each cropping system is described by a crop 
rotation (of course, not in perennial crops such as vineyards and orchards), and then 
crop management is described for each crop of the crop rotation, as a synthesis of 
possibly several fields with the same crop in a given year. Indicators of pesticide use, 
pesticide impact and cost-efficiency for a given strategy in a given farm are therefore 
computed as the weighted average of the different crops of the rotation (weights being 
the proportion of each crop in the rotation). 

The two options produce a database that is difficult to manage and use. It was therefore decided 
to select only one option for IPMWORKS, to create a simple and consistent database. Because 
crop rotation is an important component of IPM strategies (in field crops), and because Survey#2 
was planned only once during the lifetime of the project, Option 2 was chosen. Crop rotation is 
indeed not really known from Option 1 over one single year. 

 

New concepts for the use at the European level 
The structure of the database of the IPMWORKS version of AGROSYST is the same as the French 
one, but it was necessary to add a few fields for the use of the system at the European level: 

§ A field ‘country’ was added to the description of the farm; 

§ A list of European municipalities was included (with an access filtered by the country); 

§ The list of registered/used Plant Protection Products (PPPs) was updated for each 
country. 

AGROSYST automatically computes an indicator of pesticide use, the Treatment Frequency 
Index, which requires a reference dose for each PPP x crop combination. As the objective is to 
compare pesticide use across a range of IPM strategies in the European network, it was decided 
to use the same reference dose for all farms of IPMWORKS, whatever the country, and whatever 
difference in registered dose among countries. Each product in each country was then 
associated to a corresponding product used in France, with the same active substances and the 
same concentrations. 
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The issue of language 
The information system is to be used and fed by Hub Coaches. All Hub Coaches are not familiar 
with English for technical vocabulary. Therefore, the interface and all drop-down menus had to 
be translated from French to all 12 other languages currently spoken in the IPMWORKS network. 

 

 

4. Practical developments 
Subcontracting with IT developers 
INRAE is subcontracting the IT development of the French version of AGROSYST. The selection 
of the subcontracting IT company is done according to French rules for the selection of 
subcontractors in public institutions, and has to be renewed every 5 years. Subcontracting had 
to be renewed at the beginning of 2021, a few months after the start of IPMWORKS. The 
specifications for the competitive tendering therefore included two separate parts, one for the 
continuation of the development of the French version, the other for the adaptation of the 
system for IPMWORKS. 

The outcome of the competitive tendering was the selection of the IT company ‘Code Lutin’. 

 

Adaptations made 
The IPMWORKS version of AGROSYST shares the database with the French version, but the user 
interface is different. The list of adaptation made is as following : 

§ Adding of a field ‘Country’ in several tables. 

§ Adding of a functionality for the selection of the language, and translation of all the text 
of the user interface and all drop-down menus.  

§ Hiding of many functionalities and fields considered as not necessary/useful for the 
IPMWORKS version. 

§ Revision and simplification of the interface for a more intuitive user experience. 

§ Adding of lists of registered PPPs for each country (whenever the list was available and 
provided by the local IPMWORKS partner). The list of PPPs is filtered by country. 

§ Change the description of soils, as the French version of AGROSYST is using a French list 
of soil types that was not adapted to the EU level. 

 

The IPMWORKS version of AGROSYST was ready for use by the end of December 2022, i.e. with 
three months of delay as compared to the DoA, but just on time for the launching of Survey#2, 
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after the deadline for finalizing Survey#1. The AGROSYST system is hosted by an INRAE server, 
and is accessible (with proper credentials) at: https://agrosyst.fr/ipmworks/ipmworks/. 

 

 

Figure 1: Home page of the IPMWORKS version of the AGROSYST system 

 

 

5. The AGROSYST system 
adapted for IPMWORKS 

The IPMWORKS version of AGROSYST is a comprehensive system that allows both the 
description of farms and IPM-based farming systems, and the assessment of indicators of 
pesticide use and cost efficiency. 

The user can describe: 

§ The farm: location, soil type, equipment 

§ The crop: cultivar, mixtures, cover crops, and for perennial crops, the inter-row 
distance, the density of planting, the height of foliar canopy, the rootstock cultivars 

§ The crop rotation for annual crops, including complex crop rotations with variable 
options for succeeding crops 

§ The crop management for each crop, with all the details of interventions (including soil 
tillage), inputs, doses, dates, etc. 

Based on these informations, AGROSYST automatically computes some indicators (Treatment 
Frequency Index, workload, input costs, equipment costs, gross margin) 

https://agrosyst.fr/ipmworks/ipmworks/
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AGROSYST is adapted for all sectors, and includes specific features adapted to perennial crops 
and protected crops: 

• For vineyards and orchards, their is one specific page (Figure 2) to describe the age of 
the plantation, the rootstock cultivar, the plant density, the inter-row distance, the 
height of the cannopy and the shape of prunning, the inter-row cover crop, etc. Their 
are intervention types that are specific to orchards and vineyards (e.g., pruning, on-row 
blade weeder, inter-row mowing, bud removing), and the list of equipments includes 
equipments that are specific of vineyards and/or orchards (e.g., leaf stripper, vine 
trimmer, vine plough, etc.). 

• For greenhouses and other protected crops, there are also a number of specific inputs 
(e.g., pots, substrates of different nature), and specific intervention types (e.g., pots 
moving, sterilisation of substrates), that make it possible to precisely describe crop 
management in greenhouses. 

• All the plant protection products (pesticides, biocontrol solutions) ,that are sepcific of 
each sector and country, are also available in the list of Plant Protection Products. 

 

 

 

 

Figure 2: AGROSYST page for the description of perennial crops 
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6. Training and launching of 
Survey#2 

The AGROSYST interface (almost finalized at this time) has been presented to Hub Coaches 
during the project Annual Meeting in Switzerland in October 2022, and the launching of 
Survey#2 was then reminded to all partners. Survey#2 was also reminded through the project 
internal newsletter. 

INRAE produced two guideline documents, disseminated to Hub Coaches (see Annexes): 

§ A guideline for the use of the AGROSYST system (in its simplified IPMWORKS version), 
disseminated in February 2023. 

§ A guideline for the collection of data for survey#2, indicating the list of mandatory 
information to collect and the degree of precision required for each type of information 
(disseminated in April 2023). A template for paper recording in the farm (prior to 
electronic entering in AGROSYST) is also provided to facilitate the farmer’s interview. 

 

IPMWORKS Hub Coaches were invited to join a training webinar for the implementation of 
Survey#2 and the use of AGROSYST. 5 sessions of this training webinar were organized by INRAE 
(on February 22, March 3, March 15, March 24, April 5, 2023). These sessions included a live 
demonstration of the software, and time dedicated to live test by hub coaches on the Demo 
version of the AGROSYST. Half of the IPMWORKS Hub Coaches attended one of the session. 

Due to both delay in the finalization of Survey#1 by some hub coaches, and to the delay in the 
finalization of the IPMWORKS version of AGROSYST, the deadline for finalising Survey#2 was 
extended to December 31, 2023. This leaves 10 months to Hub Coaches to organize this data 
collection, and will leave 9 months before the end of the project for data analysis and production 
of results and dissemination material. 
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7. Conclusions 
As planned by the project DoA, but with a delay of 4 months, the methodology and the IT tool 
are both ready for the implementation of Survey#2, dedicated to collection of detailed data on 
cropping systems, crop management and IPM strategies. The whole consortium is well aware of 
the significance of this survey for the demonstration that “IPM indeed works” (i.e. reduce 
pesticide use and impact, and is cost-effective), based on quantitative and reliable data.  

The IT tool AGROSYST is now to be used by Hub Coaches to collect relevant data. For many Hub 
Coaches, this survey will provide a further knowledge of the details of IPM strategies of farmers, 
and some clues for understanding differences in pesticide use among farms. The key limiting 
factors for the implementation of the survey could be the limited time available for them to 
perform surveys and input data in the AGROSYST system. 

 

 

8. List of annexes 
§ Annex 1: AGROSYST User guide 
§ Annex 2: Guidelines for Survey#2   
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Annexe 1 – AGROSYST User guide 
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Annexe 2 – Guidelines for Survey#2
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