
 
 

 
 

Economy  
 

 

Minimum tillage techniques 
An economic opportunity to study 

 
Minimum tillage techniques do not necessarily help reduce crop establishment costs. They only do if they 
translate into a significant reduction in equipment investment costs and/or labour. However, they certainly make 
work organisation easier.  
 

 

 
On average, machinery and labour costs make up 45% of wheat 
production costs. At a time when CAP changes demand that we 
optimise expenditure, the use of machinery and labour give valuable 
leeway to maintain income levels. For instance, in the case of a 
wheat crop, machinery expenditure averages 400 euros per hectare. 
Reducing such costs is therefore likely to have an impact on the 
income level. 
 
Tractors are costly 
 
In order to achieve cost reductions, two possible avenues should be 
closely considered: making equipment cost-effective by using it over 
a larger area, through sharing it for instance, and simplifying soil 
cultivation.  
Min till techniques deserve serious consideration. Indeed, tractors 
represent a high proportion of machinery expenditure. Cutting out 
some soil cultivation operations is therefore the best way of 
achieving savings on tractor costs. The financial impact of min till 

techniques is however a complicated subject. Machinery expenditure is determined as much by the 
amount of capital invested in equipment (depreciation of equipment over a period of time), as by the 
number of hours in usage (wear and tear of tools). Reducing the latter, on its own, will not necessarily 
be enough.  

The Agri-Structure stubble breaking-
Semflex drilling combination tested under 
real conditions at Boigneville (near Paris). 

In the examples outlined in the table, we have calculated crop establishment costs at various sowing 
sites. They comprise machinery costs, non-selective herbicides (of the glyphosate type) and labour 
costs (based on 10 €/h). The equipment is used on 200 ha. The rotation chosen is oil seed 
rape/wheat/spring barley. The costs given are the average of costs over the whole rotation 
(€/ha/year). 
The results given do not take into account other factors that must be considered when choosing 
which technique to implement: soil type (stones, capping, erosion), cost of weed control in crops, 
mycotoxins, risk of poor crop establishment in damp conditions… These factors have to be reviewed 
on a case-by-case basis and cannot be generalised and applied to all soil types and rotations.  
 
 
Keeping the number of tractors down 
 
The costs of eight crop establishment sites, each with its own fleet of equipment, have been 
estimated (see table). Several lessons can be drawn from this exercise.  
We varied the number of tractors for each case scenario. This is because, when stopping ploughing, 
it is then possible to organise work differently, since soil cultivation then occurs at different times. This 
has already helped many farmers reduce their fleet of equipment by one tractor. In min till case 
scenarios with traditional equipment and subsoiling, calculations were made with 2 and 3 tractors. 
The gap between the two cases was calculated at around 35 €/ha. 
When comparing ploughing, casual ploughing and min till case scenarios, using traditional 
equipment, we have noted that crop establishment costs are hardly affected.  
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Indeed, the equipment fleet cost did not vary much. Traditional drills are not designed to sow into 
great quantities of plant residue and they do not greatly reduce the labour needed over the whole 
rotation. However, the timing of work is staggered, making organising the work easier since it reduces 
peaks of activity at sowing time (ploughing followed immediately by soil preparation-sowing). This 
time saving is all the more valuable if the farmer works on his/her own.  
 
 
Reducing capital investment  
 
Various cases of min till with 2 tractors have been studied for different levels of cultivation 
simplification. Increasing simplification helps greatly reduce labour. Direct drilling helps reduce it by a 
factor of 3! Specialised equipment, even if stubble is still broken, also helps save time since it adapts 
to more basic soil preparation, unlike traditional equipment. We actually noted that investing in 
specialised equipment helps save money! Indeed, such investment means that tractors are used 
less. Specialised equipment used on an area of 200 ha is highly cost-effective. 
Direct drilling is very effective in reducing crop establishment costs. However, this technique is not 
suitable for everyone. It is very difficult to implement successfully. Crop protection can no longer be 
achieved through soil cultivation, be it through ploughing or stubble breaking. This method for 
establishing crops imposes constraints on the rotation, which then becomes one of the mainstays of 
crop protection, especially against weeds.  
 

 

Establishment cost with 8 different equipment fleets.  
Simulations for equipment used on 200 ha and oil seed rape/wheat/spring barley rotation 

 
Number 

of 
tractors 

Traction 
power 
(hp/ha) 

Equipment 
cost, 

value as new 
(€/ha) 

Machinery 
(€/ha) 

Non selective 
herbicides 

(€/ha) 
Labour 
(€/ha) 

Establishment
cost 

(€/ha) 
labour inputs 

(h/ha) 

Routine ploughing 3 2.25 1589 187 0 30 217 1.98 

Ploughing 2 years in 3 3 2.25 1589 182 2 26 210 1.76 

Min till, traditional 
equipment + subsoiler 3 2.25 1523 178 5 30 213 2.02 

Min till, traditional 
equipment + subsoiler 2 1.35 1128 144 5 30 179 2.02 

Min till, traditional 
equipment 2 1.35 1098 138 5 27 170 1.79 

Min till, specialised 
equipment 2 1.35 1085 122 5 17 144 1.13 

Min till, till seeders 2 1.35 985 103 5 13 121 0.86 

Direct drilling 2 1.35 1020 107 14 8 129 0.52 

New crop establishment tools combining a stubble breaking tool and a drill body deserve a special 
mention. Their price makes them indeed very attractive. Their ability to work through plant residue 
also helps achieve real simplification as far as soil cultivation is concerned. shallow cultivation makes 
crop management easier than with true direct drilling. Broadcast sowing combined with stubble 
cultivation has been tested for the past 2 years at the Boigneville research station near Paris. Results 
are very positive for winter cereals. They are encouraging for spring crops such as barley. Till-
seeders are undoubtedly worth a second thought as they make min till available to farms with 
insufficient areas to justify a stubble cultivator as well as a special drill.  
Results given for this example are not applicable to all cases. Differences in margins obtained with 
ploughing and min till do not always follow the same trends depending on the size of the farm and 
techniques suited to the soil and the crops. The reduction in the amount of labour required varies. 
Likewise, changes in machinery costs are extremely variable, depending on the kind of equipment 
chosen and the size of areas they are used on. However, real financial gains are achieved with the 
rationalisation of the machinery fleet to save 500 euros/ha in terms of equipment cost value as new, 
or if time inputs are reduced by 1 h/ha. Simplification of soil cultivation can help achieve those 
objectives, but not in all cases. ■ 
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