
 
 
 
 
 
 

 

Boigneville farms 
Identifying the strengths and weaknesses  

of different systems 
 
Three different farming systems have been established on the Boigneville Research Station near Paris, in order to 
study their strengths and weaknesses. In 2005, an overall review of the facility helped highlight the main lessons 
learned from the 2001-2004 period. 
 
 

 

 
For the full-scale implementation of innovations and recommendations resulting from its 
research programs, ARVALIS-Institut du végétal uses several experimental farms all over 
France.  
The Boigneville Research Station, near Paris, boasts a unique facility called “Boigneville 
Farms”, where several innovative farming systems can be studied simultaneously. Created 
at the beginning of the 90s on a 75 ha site, this facility was used to study three different 
systems from 2001 to 2004: “reasoned”, “integrated” and “Ushuaïa” (see insert 1). 
All the data concerning each growing programme, including crop management, soil 
cultivation and yields, is gathered in the fields. It is then logged and extrapolations are 
made from it. The data takes into account an equal workforce for each farm.  
Each system receives 2 annual labour units (ALU) and machinery equivalent to an 
investment of 381,000 euros. 
 
 

 
Equal capital & manpower 
 
In order to obtain representative results from each system, all the cropping practises, including 
decision-making models, have been determined in advance. For instance, the integrated system 
favours the environment and expects lower yields, whereas the reasoned system focuses on the 
gross margin per hectare. In the “Ushuaïa” system, machinery use is kept to simple and short 
operations in order to maximise the margin per ALU. This is why harvest is contracted out. The 
“Ushuaïa” and “integrated” systems use minimum tillage techniques. In the “Ushuaïa” system, 
treatments are systematic (based on expected diseases). The study of all three systems has helped 
determine the optimum size of each farm, with equal capital and manpower, for the 2001-2004 
period: 330 ha for the reasoned system, 400 ha for the integrated system and 840 ha for the 
“Ushuaïa” system. Each system is optimized in the same way. The size is the only variable.  
 

 
 
 
 
 
 
 
 
 
 
 

Level of profitability of the farms. 2001-2004 period (tab. 1) 
 Reasoned Integrated Ushuïa 
AUA – Area used for 
Agriculture  (ha)  

350 400 840 

Gross margin (€/ha) 400 773 752 
Net margin (€/ha)  256 283 330 
Income per ALU (€) 42240 56600 138600 
Productivity (t/ALU) 1250 1320 3440 
Total traction time used(h)  1387 1310 1303 
Traction time used (h/ha) 4.2 3.3 1.5 

Economy 

In the Ushuaïa system, machinery use is kept to simple and 
short operations in order to maximise the margin per ALU. 

Three systems, three ways of 
thinking, from 2001 to 2004 
 
The aim of the “reasoned” system is 
to maximise the gross margin per 
hectare through the implementation of 
every decision-making model 
designed by ARVALIS and its partners 
to optimise the growing programmes. 
This system relies on ploughing each 
year, 60 to 65% of the area.  
 
The aim of the “integrated” system 
is to favour the environment, through a 
reduction in input levels. It also results 
in a drop in yields of up to 10 or 15% 
depending on the crop. Right up to 
2004, this system derived agronomical 
benefits by not ploughing.  . 
 
The aim of the “Ushuaïa” system is 
to maximise the margin per ALU and 
increase labour productivity, through 
spending as little time as possible in 
each field and the implementation of 
crop management rules set in .  
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Whichever strategy is put in place, the net margin, when calculated per hectare, is virtually 
the same: it fluctuates between 256 and 330 €/ha depending on the system 
(tableau 1). However, labour productivity, expressed in tonne of wheat per MPU, varies 
perceptibly between systems: calculated using the “wheat yield x area/2MPUs” formula, 
the level of productivity in the Ushuaïa system is twice as high as in the reasoned system. 
Input costs also differ greatly between systems: they reach 276 €/ha with the Ushuaia, 
compared to 203 with the integrated system. 
 
At a time when farming margins are dropping and environmental constraints limit the 
amount of flexibility available in making technical choices, analysing the strengths and 
weaknesses of all the different systems can help identify more clearly what can give some 
room for manoeuvre. Each system shows it can be profitable, provided the area available 
is large enough and the system chosen is strictly adhered to. 
 The “reasoned” system relies on ploughing 

60 to 65% of the crop area. 
2005: inevitable adaptation to change  

 
In 2005, the “Fermes de Boigneville” facility was revised to reflect changes on the farms.  
In the case of the “reasoned” system, changes were made to the crop rotation. Between 
2001 and 2004, in deep soils it was based on spring peas/winter durum wheat/oilseed rape/ 
winter soft wheat; and in shallow soils, the rotation was based on winter peas/winter soft 
wheat/spring barley/winter soft wheat. From 2005, the rotation leader changes every four 
years. It will therefore give the following succession: oilseed rape/winter soft wheat/spring 
barley/winter durum wheat/peas/winter soft wheat, etc.  
 
In the “integrated” system, ploughing has been reintroduced for spring crops. Crop 
rotations have also been modified. From 2001 to 2004, the rotation was the same as that of 
the “reasoned” system. From 2005, the rotation leader changes every four years and a 
spring crop is grown every other year, which gives the following succession: oilseed 
rape/spring durum wheat/winter soft wheat/spring barley/winter peas/spring durum wheat, 
etc.  
 
The “Mach II” system was introduced in 2005 to replace the “Ushuaïa” system, in order to 
adapt to new regulatory constraints, including cross compliance. Its objectives remain the 
same, but it favours simple and short use of machinery. There is still no ploughing, but a 
new multifunctional tool has been acquired for soil cultivation or drilling purposes. The 2001-
2004 rotation was soft wheat/spring barley. In 2005, the crop succession was as follows: 
oilseed rape/winter soft wheat/spring barley. 
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