
 
 
 Environment  
 
 

 

Cover crops 
 

Water protection at an extra cost  
of 20 to 45 €/ha 

 
 
Compared with bare soil, cover crops cost an extra 20 to 45 €/ha. This includes seed, sowing, crop establishment 
and cover crop destruction. Crop protection costs are hardly affected. Those costs can be minimised by 
integrating cover crop management as much as possible into the overall soil cultivation programme. 
 
 

Keep a “bare” soil also requires 
maintenance costs to control weeds 
 

 
At a time when operating costs are coming under 
increasingly intense scrutiny, this has to be the case for 
cover crops too. Their gross cost (seed, establishment and 
destruction) is often 70-100 euros per hectare. 
However, we should remember that keeping the ground bare 
also incurs a cost, and compare.  
 
Long-term trials are delivering many 
lessons that should be learned  
 
To achieve as accurate an economic assessment as 
possible, we must take into account the impact of cover 
crops on various factors: yield, pests, fertilisation… 
 
This article will focus on the impact green covers have on the 
net margin, compared with soils that remain bare, based on 
four concrete examples taken from long-term experiments. 
Even though we cannot generalise the results that were 
obtained, they have the merit of coming from cases where 
many components involved in making up the margin have 

been monitored and recorded over a long period of time (yield, operational costs…). 
Important fact to remember: cover crops are put in place for environmental and agronomical reasons. 
Those elements are not quantifiable in economic terms, but they nevertheless must be taken into 
account (insert 1). 
 
In practice, many farmers have benefited from cover crop grant schemes (CTE then CAD, rural 
contracts, compensatory allowance scheme for soil cover in complementary action zones in the 
western part of France…). Even though this type of subsidy is gradually going to disappear, in many 
cases the need for soil cover will remain (through the nitrate directive for instance). The management 
of green covers is therefore an issue, in order to reap agronomical benefits with the most favourable, 
or least unfavourable, economic impact possible.  
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Cover crops act as efficient nitrate traps  
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The following is based on three long-term trials put in place at the beginning of the 1990s. Their main 
objective was to study the impact of different cropping practices on nitrate leaching. Various factors 
were examined: soil cover, nitrogen fertilisation level, rotation, soil cultivation and amount of slurry 
spread. In all three trials, the most effective way of limiting deep nitrogen leaching proved to be 
autumn soil cover with cover crops (sometimes known as CIPAN or nitrate trapping cover crops). 
Under-fertilisation or min till techniques have had a much lesser impact. The first trial is situated at 
Thibie, in the Champagne region. It is located on a chalky soil, with a beet-pea-wheat rotation. This 
trial has the advantage of having compared all three crops each year since autumn 1990. Forage 
radish or a winter cereal are used as green covers. The land is systematically ploughed prior to 
establishing each crop in the rotation and cover crops are established after single stubble cultivation.  
 
The second trial is situated at Bignan, in the Morbihan, Brittany: silty soil on schist with a maize-wheat 
rotation (only one of those crops grown each year). The trial started in 1992-1993. Crops are 
systematically established in ploughed soil and Italian rye-grass is used (or not) in the intercropping 
season between wheat and maize.  
 
The last trial is situated at Boigneville, near Paris, on clayey silt. This trial, launched in autumn 1991, 
is carried out with a pea-wheat-spring barley rotation (only one of those crops grown each year). 
Mustard is systematically grown at every intercropping season. Two types of soil cultivation are 
implemented to establish the main crops: ploughing or direct drilling. 
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Machinery costs can be very limited when cover crop establishment and
destruction are integrated into the overall programme management.  
ogen savings 
ations take into account all the criteria which help calculate the net margin (gross margin 
hinery and labour costs). No cover crop subsidy was taken into account. For each of those 
, we have taken into account yields recorded over the periods of time being studied (as 
 sugar content of beet and protein content of cereals). We have also tried to quantify the 
covers on operational costs (including seed cost for green covers). The pesticide based 
ction remained the same, except in two cases. At Boigneville, we noticed, with direct 
greater slug activity after mustard (extra cost calculated for one additional anti-slug 

in the rotation, half on wheat and half on barley). Conversely, the activity of this pest was 
bly higher after nitrate trap covers in the ploughed fields of this Boigneville trial, nor on the 
 Bignan sites.  

Oilseed rape volunteers make an excellent cover, without costs 
The advantages of green covers  
are not all quantifiable 

nvironmental protection: cover crops 
elp reduce the amount of mineral 
itrogen in the soil before winter rains. 
round cover also helps prevent 
inter run-off in areas susceptible to 
ater erosion, with repercussions on 
ater quality. Covers also encourage 
mall game, giving them shelter and 
ood (plants, insects…). 
 Image of farming: the environmental 
dvantages resulting from cover crops 
elp some farmers speak of their 
rofession and practices in a positive 
ay. 
 Soil “Fertility”: Cover crops are 
eputed to have many agronomical 
irtues. They have a positive impact 
n soil structure. They also encourage 
iological activity, such as worm 
ctivity, and bring some organic matter 
o the soil. Their impact on the soil 
hould however be put into 
erspective as they often have a 

imited growth (3 months of growth for 
 t/ha of dry matter). The impact of 
rop covers is more significant in 
ases where the soil is fragile and 
apped and never ploughed. The 
oncept of soil “fertility” is partly taken 

nto account in our calculations 
hrough the yield element. 
 Spreading of organic materials under 
ood conditions: in many regions, 
rganic product spreading (manure, 
lurry…) is permitted in summer, 
rovided a cover crop is established. 
n the absence of any cover, the 
ffluent cannot be spread until spring, 
ften on badly drained soil. In this 
ase, cover crops have an indirect but 
ositive impact on soil structure, 
specially for min-till options. 
owever, nitrogen fom organic 
roducts will be better utilised if they 
re spread in the spring.  
 Making some operations easier and 
thers more difficult: by reducing 
lippage in wet conditions, cover crops 
an make some operations easier, 
uch as winter ploughing. Conversely, 
he water necessary for cover crop 
rowth could create problems at the 
eginning of a dry autumn, as is often 
he case when ploughing after oilseed 
ape volunteers used as a cover crop. 
n cases where there is no ploughing 
fter cover crops, the top soil dries 
lowly. This fact forces a delay in 
owing by a few days, especially if 
owing takes place early in the spring 

n clayey soils. 
 Fodder production: in livestock 

arming areas, a green cover can 
ecome a bonus crop and supply 
odder for livestock (silage or pasture). 
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The need for weed control only arose in Bignan with bristle-grass in maize, after rye grass was used 
as a cover crop (probably introduced with cover crop seed). 
 
As for nitrogen fertilisation, numerous measurements were taken from all three trials, in order to 
establish complete nitrogen assessments (mineralisation, leaching, absorption). 
 
Nitrogen response curves have been established in Thibie and Bignan. Comparisons between 
optimum fertilisation and absence of fertilisation were made at Boigneville. All those results show 
that, based on a long-term average, cover crops did not help make substantial nitrogen savings. If 
cover crops reduce nitrate leaching in wet winters, they do not entirely restore the amount of nitrogen 
trapped, and therefore have a minimal impact on the level of fertilisation needed. We must remember 
that the point of those long-term trials is to take account of short, medium and long-term impacts.  
 
With regards to phosphate and potassium fertilisation, we implemented the Comifer - ARVALIS-
Institut du végétal’s method and thresholds: only potential differences in yield are likely to modify the 
PK dosage, the calculation of which is partly based on nutrient removed in the harvested crop. 
Cover crop establishment and destruction costs have been integrated into machinery costs. We have 
also added a labour cost, based on 10 €/h. As for other costs, we are comparing the cover crop 
programme with the “bare soil” programme.  
All our calculations are worked out per year and are then averaged over the 2 or 3 years of the 
rotation. 
 
 
 
Costs rising from 20 to 45 €/ha 
 
Depending on the trial, the cost of establishing the cover crop rises from 20 to 45 euros per hectare 
per year (result averaged over the whole rotation), in comparison with bare soils (figure 1).  
 
A large proportion of those costs, 40 to 90%, can be attributed to the purchase of the cover crop 
seed. Its cost has been estimated at 17 €/ha in the case of mustard, and 23 €/ha for radish and Italian 
rye grass.  
 

The impact of cover crops on the other operational costs was very 
limited, between 0 and 6 €/ha. 

Proceeds Expenses Proceeds Expenses Proceeds Expenses Proceeds Expenses

Thibie
Ploughing

Bignan
Ploughing

Boigneville
Ploughing

Boigneville
Direct drilling

Difference with bare soil

end result : + 61 €/ha

end result :
- 39 €/ha

end result : 
- 4  €/ha

end result : 
- 56 €/ha

Labour
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Anti-slugs

Fertilizers
Proceeds

Cover seeds

Impact of cover crops on net margin 4 trials (Fig. 1)
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Machinery costs rise slightly, from 2 to 18 €/ha. This range gives 
rather small values because we chose programmes in which the 
management of green cover is as closely integrated into normal 
soil management as possible (stubble cultivation, ploughing…).  
 
This is the case in the Boigneville trial with ploughing. Stubble 
cultivation helps sow the cover, and the winter ploughing to 
destroy it. The only additional cost involved is the depreciation of 
the pneumatic broadcasting seeder fitted on the stubble cultivator 
(new price around 1500 €). Special operations are however 
needed in the other cases, such as sowing the cover crop with a 
direct drill (direct drilling at Boigneville). The destruction of the 
cover crop can also require a separate operation, like at Thibie 
before sugar beet, when radish is destroyed with a cultivator in 
November, since ploughing only takes place is the spring.  
 

The number of additional operations required being rather limited, the additional amount of working 
time spent on green covers is quite small. On average, it is 12 mn per hectare (from 0 to 24 mn, 
depending on the trial). 
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Contrasting impacts on yields  
 
Taking the three case scenarios (Bignan and Boigneville with 
ploughing and direct drilling), the effect on the net margin varies 
from 4 to 56 €/ha/year (average of 33 €/ha). In those trials, costs 
rise from 20 to 45 €/ha, whereas the yield remains virtually the 
same (from -1.5% to +2%). 
The case of Thibie is less typical. The yield rises by an average of 
6% over the three crops in the rotation. This results in a proceeds 
increase of nearly 100 €/ha. At a cost of 35 €/ha, cover crops 
improve the net margin by 60 €/ha. In most cases, the impact of 
cover crops on the yield of the following crops is minimal. This is 
illustrated in the summary of 287 case scenarios (presented in 
figure 2). 
 
The “average” yield increase is 1.0%. This average hides fairly 
variable results. With our current knowledge, we are unable to 
determine in advance how much impact cover crops will have on 
yields in your fields. It is very likely to be minimal, even though the 
case of Thibie is very encouraging… 

The covers impact on next crop yield 
is often slight. 

Impact of cover crops on next crop yield (every crops, 287 situations (Fig. 2)Impact of cover crops on next crop yield (every crops, 287 situations (Fig. 2)
 

 
 
 
 
 
 

 
 
Hopes of improvement… 
 
A few alternative methods, which have not been illustrated in these 
examples, should be mentioned in connection with the future 
improvement of the economic balance of green covers.  
The first step is maximum integration of cover crop management 

into the soil cultivation programme, to limit the number of passes (this option was adopted in two of 
the three trials). 

% of situations

Yield i

< 75 75-85 % 85-95 %

 
Till seeding machines, proposed by manufacturers or invented by farmers, combine cover crop 
sowing with a pass of the stubble cultivator. A second hand seeder unit installed on top of the soil 
cultivator can be used for this, as can a broadcaster. Sowing the cover crop under the harvester’s 
cutter bar is another fairly cheap option.  
 
Cover crop destruction can generate an additional cost if the cover is dense or if destruction must 
take place at times other than the usual soil cultivation periods. Some possible ways of limiting costs 
are currently being explored, for instance the use of cover crops such as sunflowers for their high 
sensitivity to frost. The possibility of rolling frozen plants is also being investigated, with a view to 
reducing cost compared with chopping.  
 
The choice of cover crop also affects the margin. For example, some farmers choose oilseed rape or 
cereal volunteers to trap nitrates. The huge reduction in establishment and seed cost helps them 
decide on this route, despite some uncertainty from a plant health point of view.  
 
Leguminous plants are also being studied as a possible cover crop, in order to try and improve the 
nitrogen balance in the next crop.  

n % compared to bare soil

95-105 % 105-115 % 115-125 % > 125 %

% of situations

Yield i

< 75 75-85 % 85-95 %

The covers impact on yield is quite 
variable, with an average of + 1,0 %. 
There are annual or long-term trials 
from all over France. 

n % compared to bare soil

95-105 % 105-115 % 115-125 % > 125 %
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