
 
 
 

Machinery  
 
 

 

Crop establishment techniques  
Five drills on trial  

 
In 2005, ARVALIS – Institut du végétal tested the latest drills on the market 
for their versatility. The objective was to compare their performance with 
different intercropping season management systems, as well as for spring 
barley sowing. 
 
 
This trial, comparing sowing techniques, was carried out on 23rd and 24th March and 4th April 
2005, in clayey silt located near the ARVALIS – Institut du Végétal Boigneville Research Station 
(near Paris). 
 
 
 
Four cropping techniques were put in place 
 
Five drills (see table 1, on next pages) were put to the test for two different soil cultivation systems 
coupled with two different green cover management programmes (representing four different 
intercropping season management styles):  

- chopped straw followed by two shallow cultivations (to 5 cm) using an offset disc cultivator, 

- chopped straw followed by two shallow cultivations (5 cm) using an offset disc cultivator, 
and then mustard sown at the beginning of September,  

- straw not chopped but two deep cultivations (10-15 cm) using a tined cultivator (“Smaragd” 
type), 

- straw not chopped but two deep cultivations (10-15 cm) using a tined cultivator (“Smaragd” 
type), followed by mustard sown at the beginning of September. 

 
The previous crop was wheat and its straw was not baled (around 9 t/ha of straw, stubble and 
chaff). The mustard crops were destroyed on 8th February 2005. The crops were high in dry matter 
with the mustard grown as part of the chopped straw + shallow cultivations programme produced 
3.3 tones of dry matter/ha, whilst the mustard grown as part of the straw not chopped + deep 
cultivations produced 1.7 tonnes of dry matter/ha.  
 
The barley was sown in good conditions on 23rd and 24th March, into a relatively well-drained soil. 
However, in the chopped straw + shallow cultivations programme, the soil had a much more 
plastic behaviour. This was partly due to the shallow cultivation and partly to the amount of residue 
on the ground, limiting the evaporation process.  
 
On 24th March, rain interrupted the trial, to the slight advantage of the drills that were tested before 
that date. The end of the trial took place on 4th April (12-day difference) after a period of rain falling 
on soil in the process of drying out, and focused entirely on the Cirrus Amazone drill. 
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* Sowing 12 days later than with the other drills. Initial emergence counted 14 days later and final 
emergence counted 5 days later than for other drills.
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This year, deep cultivation (10 cm) 
produced better sowing conditions, 
more favourable to emergence (soil 
better drained). 

 

 
 
 
 
Emergence: 
 
Programme with chopped straw + shallow cultivations  
 
The two shallow cultivations carried out using an offset disc cultivator during the summer, helped the 
drill work in nicely friable topsoil. Plant residue remaining on the surface or slightly incorporated was 
greatly reduced and was only a very slight hindrance, be it with regards to the operation of the drill 
components or the proper positioning of the seed in the soil.  
 
However, the land in this programme was very wet (23%), which meant that the soil was not as well 
drained at sowing time as in the programme involving deep cultivation. Taking this into account, the 
spring barley emerged rapidly (figure 1). Three drills achieved around 70% final emergence (72% 
average for all the drills). The Sulky Unidrill Tandem was slightly penalised in this programme, due 
partly to the excessively deep setting of the drill, and partly due to the fact that the seedbed produced 
was slightly coarser.  
 
This is explained by the absence of a soil cultivation component on this drill, unlike the other drills. 
Conversely, the Cirrus d’Amazone produced a nicely friable seedbed. With a 12-day difference in 
sowing dates, this drill benefited from a warmer soil at the beginning of April, which encouraged rapid 
and almost optimum emergence (87%). 
 

 
Programme with chopped straw + shallow cultivations + 
mustard 
 
With its two cultivations, the intercropping season work was similar to the 
previous case scenario. The only difference is that mustard was sown in 
early September, at the same time as the second cultivation. This cover 
crop was destroyed at the beginning of February and produced 3.3 
tonnes of dry matter. This large amount of cover crop residues on the 
ground limited the drainage of the topsoil (5 first cm) prior to sowing, with 
the wettest soil encountered in the whole trial (24%). 
 
To those wetter soil conditions were added more difficult cultivation 
conditions for the drills, due to the presence of mustard residue. 

However, this had no visibly negative impact and emergence was more or less identical to 
emergence in fields without mustard, with all drills achieving extremely similar emergence levels 
(figure 2). The Sulky Unidrill Tandem was the only one to benefit from higher residual humidity in this 
programme, producing higher emergence rates than in the same programme without mustard.  
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Programme with straw not chopped + deep cultivations  
 
In this programme, the 10-15 cm deep cultivation carried out with a tined implement, helped efficiently 
incorporate plant debris from the previous crop. The soil therefore dried more quickly in spring, to 
reach a much more reliable texture at sowing time than in the shallow cultivation programme. With 
20% moisture at sowing time, this trial programme was carried out in optimum conditions. 
 
The drills all achieved good emergence rates (an average of 75% for final emergence) with extremely 
rapid emergence kinetics (initial and final emergence very close) (figure 3). 
 
Deep cultivation coupled with large incorporation of plant residue helped the ground warm up more 
rapidly, encouraging even and fast emergence. The Sulky Unidrill Tandem was set apart and 
penalised by an excessive sowing depth. The setting of the drilling components also contributed to 
less friable clods coming back up to the surface, adversely affecting the friability of the seedbed and 
therefore the quality of emergence.  
 
 
 
Programme with straw not chopped + 2 deep cultivations  
 
The intercropping season was managed differently from the previous programme, with the addition 
this time of mustard as a cover crop. It produced 1.7 tonnes of dry matter/ha between the beginning 
of September and the beginning of February.  
 
Despite deep cultivation, the presence of plant residue on the ground(produced by the mustard cover 
crop) stopped it from draining and drying out properly throughout the trial period, even though at the 
beginning of the test, the level of moisture was the same as for the other deep cultivation programme 
(with no cover crop). With an average of 21% (2 points under the shallow cultivation programme), the 
seedbed in this programme was properly drained. 
 
Taking all this into account, emergence was very quick, due, to start with, to the moisture generated 
by the mustard cover crop, and then to the faster warming up of the soil due to deep cultivation. All 
the drills produced optimum emergence quality, above 70% (figure 4). 
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Characteristics of the equipment (table 1) 

 

   
TRADEMARK AMAZONE KUHN KVERNELAND 

Model Cirrus Fastliner MSC 
 

   
Width 3 m 3 m 3 m 
Hopper capacity 2200 l 2000 l 3700 l 
Filling height -   

Distribution Volumetric metering regulator and 
pneumatic transport 

Volumetric metering regulator and 
pneumatic transport 

Volumetric metering regulator and 
pneumatic transport 

Row width 12.5 cm 12.5 or 15 cm 12.5 cm 

Soil preparation in front of seeder 
2 rows of smooth curved discs (460 
mm) + 1 rubber cultipacker/packer 

roller 
2 rows of undulated - ridged discs 

(430 mm) + 1 tyre roller 
1 tyre roller + 2 rows of notched discs 

(508 mm) + 1 tyre roller 

Drilling and incorporation components Double discs: 1 smooth (400 mm) + 1 
scraper Double discs (350 mm) Double discs: 1 ridged (406 mm) + 1 

scraper 
Pressure applied by disc 100 kg from 50 to 70 kg 160 kg 

Sowing depth control 
1 rubber cultipacker fitted in front of 
drilling components and centralised 

setting 

1 seedbed consolidation wheel 
behind each drilling component with 

centralised setting 

1 pneumatic wheel placed in front of 2 
drilling components and centralised 

setting 

Equipment and special features 
Electrically driven metering regulating 

cell 
Covering Harrow 

Undulated disk openers (460 mm) 
Covering harrow 

Rubber seedbed consolidation wheel 
behind each drilling component 

Covering harrow 
Weight (kg) 4800 4000 4400 
Recommended horsepower (Hp) from 120 to 140 From 110 to 130 From 120 to 140 
Indicative price (€) 46 700 39700 37600 
 After the test had to be interrupted for 

12 days due to rain, the Cirrus 
benefited from a damp seedbed. The 
fact that the soil warmed up faster 
also helped achieve rapid and 
optimum emergence in all four 
intercropping programmes (88% 
emergence on average), and this in 
spite of being sown slightly too deep. 
The separate disc module situated 
right at the front greatly improved 
seedbed preparation. The heavy 
seedbed consolidation 
cultipacker/packer roller situated just 
in front of the drilling components, 
coupled with heavy pressure on the 
drilling mechanism, helped achieve 
very regular seed positioning (regular 
sowing depth). The late sowing date 
had a knock-on effect on the timing of 
the grain-filling phase, which was 
adversely affected by a dry month of 
June. This caused a significant drop 
in yields. 

With an average 73% emergence rate 
over all four programmes, the 
Fastliner is positioned in the middle of 
the group of five drills with regards to 
emergence quality, with very little 
difference in performance between 
the intercropping programmes. This 
means that it is a very consistent drill, 
be it with regards to the quality of 
seedbed preparation (180 kg 
pressure on undulated and ridged 
disc openers) or the regularity of 
sowing depth (benefiting from drilling 
components fitted on a 
parallelogram). The seed positioning 
is very regular (very regular sowing 
depth measurements) and the 
separate seedbed consolidation 
wheels, situated behind each drilling 
component, help create optimum 
germination conditions. 
In the end, the average yield obtained 
with this drill (58.5 q/ha) comes 
second overall when considering all 
four programmes together. 

The MSC achieved an excellent 
emergence rate in the deep 
cultivation programme, with little plant 
residue on the ground (+ 15% in this 
programme compared with already 
high emergence rates of 73% in the 
shallow cultivation programmes). 
Good running stability (2 pneumatic 
rollers support the equipment), and 
good levelling and crumbling 
capabilities (2 rows of independent 
discs) help achieve optimum seedbed 
preparation. The drilling component 
applies a pressure of 160 kg on the 
ground. Its depth is controlled from 
the chassis to ensure regular seed 
positioning, confirmed by very 
consistent sowing depth 
measurements. Each module can 
easily and individually be set to 
achieve a nicely friable seedbed. 
Those plant establishment qualities 
had an impact on yields. Overall, all 
programmes put together, the MSC 
produced the best yield: 5900 kg/ha. 
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Characteristics of the equipment (table 1) 

 

  
TRADEMARK SULKY VADERSTAD 

Model Unidrill T Rapid 
 

  
Width 3 m 3 m 
Hopper capacity 1050 or 1600 l 2400 l 
Filling height 1.79 m 2.08 m 
Distribution Lugs row/row Helical fluting row/row 
Row width 16.6 cm 12.5 cm 

Soil preparation in front of seeder - 2 rows of ridged discs (40 mm) + 1 
row of “Crossboard” tines 

Drilling and incorporation components Ridged monodiscs (450 mm) with 
sowing coulters 

Ridged monodiscs (400 mm) with 
sowing coulters 

Pressure applied by disc 250 kg 104 kg 

Sowing depth control 
1 Farmflex type wheel in front of 2 
drilling components  with individual 

setting 
1 pneumatic wheel for 2 drilling 

components with centralised setting 

Equipment and special features 
Cast iron seedbed consolidation 

wheel behind each drilling component 
Covering harrow 

1 row of crossboard tines or 2 rows of 
vibrating tines 

Weight (kg) 2900 4000 
Recommended horsepower (Hp) From 100 to 120 From 120 to 140 
Indicative price (€) 33300 35600 
 The most recent Unidrill model, called 

Tandem, is equipped with a 
“FarmFlex” type roller situated in front 
of the drilling components. This 
design gives it great stability during 
sowing, as well as multiple possible 
settings for each module. The ridged 
monodisc drilling components apply a 
pressure of 250 kg on the ground and 
are extremely stable, thanks to a 
FarmFlex wheel per 2 components on 
the one hand, and 1 cast iron 
seedbed consolidation wheel per 
component on the other hand. 
Although the seedbed was not quite 
friable enough, partly due to an 
excessive sowing depth setting, the 
sowing components produced 
extremely regular seed positioning. 
Taking all this into consideration, this 
drill performed better in the 
programme including a mustard cover 
crop (+ 7% emergence rate compared 
with the same preparation work 
without mustard). The yields achieved 
with the Unidrill Tandem were good, 
statistically comparable to the other 
drills.  

Recognised for its versatility, the 
Rapid demonstrated once again in 
this trial its extremely consistent level 
of performance. With an average 73% 
emergence rate, it is positioned in the 
middle of the group of five drills with 
regards to emergence quality. It 
performed better in the programmes 
with only two cultivations and no 
mustard cover crop (76% emergence 
rate), but confirmed its versatility, 
producing good emergence quality, 
including in the programmes involving 
mustard cover crops. Equipped with a 
separate disc preparation module, it 
produces a nicely friable and level 
seedbed. The ridged monodisc 
drilling components are situated 
under the hopper to apply over 100 
kg of pressure on the ground per 
component. The machine is 
effectively controlled by a pneumatic 
roller situated behind the drilling 
components, giving it great stability 
during sowing, excellent depth control 
and seedbed consolidation qualities. 
The yields obtained with the Rapid 
consistently ranked amongst the best. 
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Drills are often also equipped with seedbed 
preparation equipment with separate discs. 
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Similar yields 
 
With an average of 5960 kg/ha for the five drills, the 
programme with straw not chopped + 2 deep cultivations 
produced the best yields (figure 5). The same soil 
preparation method coupled with the establishment of 
mustard during the intercropping season was similar: 5910 
kg/ha. Conversely, the chopped straw + 2 shallow 
cultivations programmes show significantly lower results 
than the two previous programmes. The programme 
including shallow cultivations and a cover crop produced 
5530 kg/ha compared with 5260 kg/ha without a cover crop. 
The 24% soil moisture at sowing time delayed emergence in 
these programmes. 

 
This delay had a knock-on effect on tillering (- 50 ears/m² 
compared with the deep cultivation programme), as well as 
on grain filling, which was additionally affected by lack of 
rain in June.  
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The new drills are similar to those 
currently referenced, in terms of 
emergence quality and yield, 
regardless of the way the 
intercropping season is managed. 
As regards to the drills, the MSC, the Fastliner, the Rapid 
nd the Unidrill Tandem all achieved the same yields regardless of the intercropping season 
anagement programme. The lateness of the, albeit excellent, emergence produced by the Cirrus 
’Amazone resulted in a delay in the grain filling phase, which was further affected by dry weather. 
his drill was therefore penalised and produced a significantly lower yield: 700 kg/ha less than the 
verage of the other four drills (5800 kg/ha). 
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