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Overview

 * Based on the DLG testing framework for windrowers 
 ** Possible evaluations: – / ¡ / + / + + (¡ = standard, N/E = not evaluated) 
 *** Possible evaluations: – / ¡ / + (¡ = standard, N/E = not evaluated)

The DLG 
FokusTest 
“Power con- 
sumption and 
distribution 

quality in grass silage and hay” was 
carried out with a KUHN GF 
10802 T GII rotary tedder in the 1st 
and 3rd cuts of 2014 on various 
forage areas in the vicinity of the 
DLG Test Center in Groß-Umstadt 
(Hessen). The tests were carried  
out in April in grass silage (new 
seeding of perennial ryegrass and 
permanent grassland), 1st cut (T1); 
in June in hay, 1st cut (T2); and in 
July in grass silage (new seeding 
of perennial ryegrass), 3rd cut (T3). 
The areas were mowed immedi-
ately before the measurement runs 

The FokusTest is a smaller-scale 
DLG usability test intended to allow 
product differentiation and special 
highlighting of innovations in 
machinery and technical products 
used primarily in agriculture, 
forestry, horticulture, fruit cultiva-
tion and viticulture, as well as in 
landscape and municipal manage-
ment. This test focuses on testing 
a product’s individual qualitative 
criteria, e.g. fatigue strength, 
per formance, or quality of work. 
The scope of testing can include 
criteria from the testing framework 
of a DLG SignumTest, the DLG’s 
extensive usability test for technical 
products, and concludes with the 
publishing of a test report and the 
awarding of a test mark.

using mowers of models KUHN 
GMD 4010 without a conditioner 
(T1, T2, T3) and KUHN FC 243 GII 
with a conditioner using both 
windrow formation and wide place-
ment (T1, T2). The harvest condi-
tions were measured and recorded 
for each test. 

Measurements were taken of the 
power consumption at the power 
take-off (PTO) and the transverse 
distribution for a single run at 
various travel speeds. In addition, 
the drying curves and forage 
contamination were determined, 
and the crop pick-up was assessed 
(see Table 1).

Other criteria were not  
investigated.

Criterion/test Field Power  
consumption

Transverse 
distribution

Crop  
pick-up

Drying  
curve

Conta- 
mination

T1 – Grass silage, 1st cut Field 1, perennial ryegrass X X

Field 2, permanent grassland X X

T2 – Hay, 1st cut Field 3, permanent grassland X X X X

T3 – Grass silage, 3rd cut Field 4, perennial ryegrass X X X

Table 1: 
Test structure

Assessment – Brief Summary

Test criterion Test result Evaluation * Comments

Power consumption in grass silage ** low/standard + (8 km/h) /  (12 km/h)

Power consumption in hay ** very low + + best possible evaluation in test

Crop pick-up complete and tidy not evaluated regardless of the speed of travel

Transverse distribution in grass silage very uniform not evaluated

Transverse distribution in hay uniform not evaluated

Contamination in grass silage *** low + best possible evaluation in test

Contamination in hay *** low + best possible evaluation in test
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The Product

Manufacturer and Applicant

Kuhn S.A. 
4, Impasse des Fabriques 
F-67706 Saverne Cedex

Product: 
KUHN GF 10802 T GII rotary 
tedder

Contact: 
KUHN S.A 
4, IMPASSE DES FABRIQUES 
F-67706 Saverne CEDEX 
Tel.: +33 3 88 01 81 00 
Fax: +33 3 88 01 81 01 
infofr@kuhn.com 
www.kuhn.fr

Description  
and Technical Data

The KUHN 10802 TGII is a  
moun ted rotary tedder that attaches 
to the tractor via a hitch frame and 
has a working width of 10.80 m. 
It has 10 rotors, with six tine arms 
located on each rotor. The rotor 
diameter is 1.50 m. The machine is 
powered via the tractor’s 540-rpm 
power take-off. According to the 
manufacturer, the recommended 
tractor power is 40 kW/55 PS. 

For road travel, the machine is 
transported on an undercarriage. 
A special folding mechanism brings 
the transport length to 4.50 m.  
The transport height and transport 
width are 3.30 m and 2.99 m 
respectively.

The rotary tedder can optionally be 
fitted with two additional wheels, 
which are attached just in front of 
the rotors. These allow the device 
to adapt to the ground better in the 
working position. The standard 
features include a hydraulic change-
over to skew travel for tedding at 
the edge of fields or on slopes.

The rotors are driven by mainte-
nance-free finger couplings (“Digi-
drive”), meaning it is only necessary 
to lubricate the main drive shaft. 
A reduction gearbox (“DUPLEX 
swathing gearbox”) for reducing the 
rotor speed (e.g. for night-time 
windrowing) is available as optional 
equipment.

Figure 2 and 3: 
KUHN GF 10802 T GII in transport position; tines of different lengths for 
picking up the harvested material 



DLG Test Report 6245 F Page 4 of 12

The Method

In the DLG FokusTest “Power 
consumption and distribution 
quality in grass silage and hay”, 
rotary tedders are tested at several 
common travel speeds and, where 
possible, in various types of forage 
and at different yield levels in the 
field test. To document the harvest 
conditions, a description is made of 
the forage types, the site character-
istics and the predominant weather 
during the field test.

In the DLG FokusTest, the basic 
configuration of the rotary tedder is 
adapted to the respective harvest 
conditions. So-called configuration 
areas are therefore provided next to 
the measurement plot on the 
respective test area; these allow 
neutral runs to be performed before 
the actual measurement runs begin 
in order to determine the suitable 
configuration for the machines.

A sufficient distance is maintained 
between the driving tracks during 

the measurement runs in order to 
avoid undesired overlap. 

To determine the distribution 
quality of the rotary tedders, the 
heaps of harvested material are 
raked up in metre sections across 
the entire working width in 
a process that is repeated three 
times per measurement run. The 
collected harvest quantities per 
metre of working width are 
weighed, and the weighing results 
are used to calculate the coefficient 
of variation for the transverse distri-
bution of a single pass for the stated 
working width of the rotary tedder 
without taking account of overlap.

The crop pick-up is assessed visu-
ally using video recordings.

To determine the dry matter content 
in the forage, samples are taken for 
laboratory analysis from the mowed 
forage before the machine is used 
and from the tedded forage after 
the machine is used. To determine 

the amount of contamination that 
the operation introduces into the 
forage, samples are also taken from 
the mowed forage before the meas-
urement runs and from the 
processed forage after the measure-
ment runs. This sampling is carried 
out with three repetitions for each 
test variant. The crude ash content 
pursuant to DIN 10353 is deter-
mined as a measure of the level of 
contamination. The amount of 
contamination introduced by the 
operation is derived from the differ-
ence between the respective pairs 
of values for the crude ash content.

In PTO-driven machines, the power 
consumption is measured using 
torque-measuring hubs (WALTER-
SCHEID 5.0 kNm measuring hub 
and/or 2.5 kNm measuring hub). 
The travel speeds and route 
distances are recorded using 
a Correvit L400 from the company 
KISTLER MESSTECHNIK (Figure 7).

Figure 4:  
Raking up the harvest quantities in order to determine the distribution quality of the rotary tedder
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Figure 5:  
Creating and storing the grass samples

Figure 6:  
Walterscheid 2.5 kNm measuring hub

Figure 7:  
Kistler Correvit L400
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The Test Results in Detail

Test

The DLG FokusTest “Power 
consumption and distribution 
quality in grass silage and hay” was 
carried out with the KUHN 10802 
T GII rotary tedder in the 1st and 
3rd cuts of 2014 on forage areas of 
agricultural holdings in the vicinity 
of Groß-Umstadt (Hessen). The test 
areas were new seedings of peren-
nial ryegrass (T1, field 1 and T3, 
field 4) and permanent grassland 
(T1, field 2 and T2, field 3). 
Whereas field 3 is used exclusively 
for hay harvesting, field 2 is also 
temporarily used as pasture. The 
areas were treated immediately 
before the measurement runs using 
mowers of models KUHN GMD 
4010 (working width 3.95 m) 
without a conditioner and using 
wide placement (T1, T2, T3) and 
KUHN FC 243 GII (working width 
2.40 m) with a conditioner and 
using both windrow formation and 
wide placement (T1, T2). a total of 
three different placement varieties 

were therefore available for the 
tests (see Table 2).

In grass silage, tedding was carried 
out at two different travel speeds 
(8 km/h and 12 km/h). Here, the 
rotational speed of the PTO was 
540 rpm and the scattering angle 
was set to steep. In hay, there was 
only one travel speed of 8 km/h. 
For the measurement runs in hay, 
the rotational speed of the PTO 

was reduced to 500 rpm and 
a shallower scattering angle was 
configured. a FENDT 720 Vario 
was used as the tractor; this  
had a maximum power of 
147 kW/200 PS pursuant to ECE 
R 24. 

The laboratory analyses of the 
forage were carried out by the 
Hessian State Laboratory (LHL) 
in Kassel.

Figure 8:
Test vehicle combination on a measurement run in grass silage

Harvested 
material

Travel speed  
[km/h]

Placement of harvested material  
in front of the rotary tedder

Mower Test

Grass silage 8 and 12 wide placement without conditioner KUHN GMD 4010 T1 and T3

Grass silage 8 and 12 windrow formation with conditioner KUHN FC 243 GII T1

Grass silage 8 and 12 wide placement with conditioner KUHN FC 243 GII T1

Hay 8 wide placement without conditioner KUHN GMD 4010 T2

Hay 8 windrow formation with conditioner KUHN FC 243 GII T2

Hay 8 wide placement with conditioner KUHN FC 243 GII T2

Table 2: 
Test variants

Field Field size  
[ha]

Field  
structure

Harvested material DM content  
before tedding  

[%]

Crude ash content 
before tedding  

[% in DM]

DM yield  
[dt/ha]

Location

1 3.5 Level Grass silage  
(perennial ryegrass)

18.5 8.6  58.5* Langstadt

2 7.0 Level Grass silage  
(permanent grassland)

18.1 9.6  58.5* Langstadt

3 5.5 Level Hay  
(permanent grassland)

51.0 5.5 44.2 Langstadt

4 5.0 Level Grass silage  
(perennial ryegrass)

20.3 10.3 not recorded Wersau

Table 3: 
Harvesting conditions during the DLG FokusTest 

* Average from field 1 and field 2
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Harvesting conditions 

The harvesting conditions were  
well suited to all of the tests. The 
field sizes were 3.5 ha, 5.0 ha and 
7.0 ha in grass silage and 5.5 ha in 
hay. All test areas were level to  
the greatest possible extent. During 
the tests in grass silage in April  
(T1, field 1 and 2), the weather was 
predominantly cloudy with tem- 

peratures of 19 °C. For the measure-
ment runs in hay (T2, field 3) and in 
the 3rd cut of grass silage (T3, field 
4), the weather was sunny and clear 
with temperatures around 30 °C.

In the test with the 1st cut of  
grass silage (T1) from field 1 and 
field 2, the forage yields were on 
average 58.5 dt DM/ha, with dry 
matter contents of 18.5 % (peren-

nial ryegrass, field 1) and 18.1 % 
(permanent grassland, field 2), 
respectively. In hay, the yield was 
44.2 dt DM/ha with a dry matter 
content of 51.0 %.

For the test with the 3rd cut of 
silage, it was not possible to record 
the yields per unit area. Here, the 
dry matter content of the forage 
was 20.3 % (see Table 3).

Figure 9:
Harvesting conditions on the test fields: grass silage, 1st cut

Figure 10: 
Harvesting conditions on the test fields: hay, 1st cut

Figure 11: 
Harvesting conditions on the test fields: grass silage, 3rd cut
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Power consumption

The power consumption at the PTO 
was determined for grass silage in 
test 1 (field 1, perennial ryegrass 
and field 2, permanent grassland) 
and for hay in test 2 (field 3, perma-
nent grassland).

In both tests, the power measure-
ments were carried out as addi-
tional test variants for three different 
types of crop placement (wide 
placement with KUHN GMD 4010; 
windrow formation and wide place-
ment with KUHN FC 243 GII). In 
grass silage, measurements were 
performed at two travel speeds 
(8 km/h and 12 km/h), whereas in 
hay they were only performed at 
one travel speed of 8 km/h.

During idling, the KUHN GF 10802 
T GII consumes 4.4 kW of power 
from the PTO. Figure 12 shows the 
results of the power measurements 
on the PTO for the different test 
variants.

As expected, the power consump-
tion at the PTO increases as the 
travel speed increases. In silage, the 
power consumed from the PTO at 

a travel speed of 8 km/h is low*; 
this reached an average level* at 
12 km/h. 

In the comparison of forage types, 
differences were observed in power 
consumption that are primarily due 
to differences in yield on the two 
test areas (field 1 and field 2). 
Unfortunately, for logistical reasons, 
these could not be recorded sepa-
rately, but they were classified 
within the framework of the crop 
appraisal in advance of the test runs 
as being higher on the area with the 
new seeding of perennial ryegrass 
(field 1) than on the permanent 
grassland (field 2).

In hay, the power consumed from 
the PTO at a travel speed of 8 km/h 
is very low*. 

The different types of crop place-
ment have only a moderate influ-
ence, and no specific influence, on 
the amount of power consumed 
from the PTO by the rotary tedder.

Crop pick-up

Crop pick-up was assessed in test 1 
in silage for two forage types and at 

two travel speeds in each case. In 
the DLG test, the forage was picked 
up almost without residues, regard-
less of the forage type and travel 
speed.

Distribution quality

To determine the distribution 
quality of the rotary tedders, the 
heaps of harvested material are 
raked up in metre sections over the 
entire working width in a process 
that is repeated three times per 
measurement run. The collected 
harvest quantities per metre of 
working width are then weighed, 
and the weighing results are used to 
calculate the coefficient of variation 
for the transverse distribution of 
a single pass for the stated working 
width of the rotary tedder. Overlap 
that could occur in practice is 
therefore not taken into account 
here. The smaller the coefficient of 
variation, the more uniformly the 
forage is distributed.

The transverse distribution after 
tedding was determined both in hay 
(test 2) and in grass silage (test 3). 
In hay, measurements were taken at 

* Based on the DLG evaluation scheme for windrowers [kW/m of working width]: 
 ≤ 1.5 = very low (+ +) / 1.6 to 3.0 = low (+) / 3.1 to 4.5 = standard / > 4.5 = high

Figure 12: 
Power consumption at the power take-off
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Figure 13: 
Transverse distribution in hay after three different mowers 
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Figure 14: 
Transverse distribution in grass silage at two travel speeds 
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a constant travel speed of 8 km/h 
following different types of crop 
placement (wide placement using 
KUHN GMD 4010 without condi-
tioner; windrow formation using 
KUHN FC 243 GII with conditioner; 
wide placement using KUHN 
FC 243 GII with conditioner). In 
silage, the travel speed was varied 
(8 km/h and 12 km/h) and the crop 
placement was kept constant (wide 
placement using KUHN GMD 4010 
without conditioner). Overall, a rela-
tively uniform transverse distribution 
was observed in all test variants.

Figure 13 shows the percentage 
weight distribution of the harvested 
material over the working width of 

the rotary tedder in hay following 
various types of crop placement at 
8 km/h. 

The uniformity of the transverse 
distribution after mowing with 
a conditioner appears to be consid-
erably improved in the DLG test in 
comparison to mowing without 
a conditioner. However, the two 
mowers used differ not only 
because of the conditioner but also 
in their working width. The KUHN 
GMD 4010 mower has a working 
width of 3.95 m, and the KUHN FC 
243 GII mower has a working width 
of 2.40 m. For the rotary tedder 
with a working width of 10.80 m, 
therefore, three windrows are 

processed simultaneously after the 
KUHN GMD 4010 mower, and five 
windrows are processed simultane-
ously after the KUHN FC 243 GII 
mower. The conditioner was there-
fore not clearly responsible, but 
rather only responsible to a limited 
extent, for the greater uniformity in 
the transverse forage distribution.

The form of placement, i.e. 
windrow formation or wide place-
ment (after the mower with 
a conditioner), shows a significantly 
weaker influence on the uniformity 
of the transverse distribution in the 
DLG test.

Figure 14 shows the transverse 
distribution over the working width 
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Harvested  
material

Travel speed 
[km/h]

Placement of harvested material  
in front of the rotary tedder

Crude ash content 
before tedding 

[% DM]

Crude ash content 
after tedding 

[% DM]

Increase in 
crude ash content 

[% DM]

Hay (permanent 
grassland); test 2, 
field 3

  8 wide placement without conditioner   5.6 5.8*  0.2

  8 windrow with conditioner   5.3 5.7*  0.4

  8 wide placement with conditioner   5.8 5.8*  0.1

Grass silage  
(perennial ryegrass); 
test 3, field 4

  8 wide placement without conditioner 10.4  9.8** -0.6

12 wide placement without conditioner 10.1  9.9** -0.2

Table 4:  
Crude ash content in the DLG FokusTest

 * After two passes with the rotary tedder 
 ** After one pass with the rotary tedder

Harvested  
material

Travel speed 
[km/h]

Placement of harvested material  
in front of the rotary tedder

DM content 
before tedding 

[%]

DM content  
after tedding 

[%]

Increase in 
DM content 

[%]

Hay (permanent 
grassland); test 2, 
field 3

  8 wide placement without conditioner 52.4 84.1* 31.7*

  8 windrow with conditioner 50.6 84.6* 34.0*

  8 wide placement with conditioner 50.1 84.8* 34.7*

Grass silage  
(perennial ryegrass); 
test 3, field 4

  8 wide placement without conditioner 20.9  53.3**  32.4**

12 wide placement without conditioner 19.7  54.1**  34.4**

Table 5:  
Dry matter content in the DLG test

of the rotary tedder for a single pass 
each at 8 km/h and 12 km/h. With 
coefficients of variation significantly 
below 10 %, the transverse distribu-
tion can be classified as very 
uniform for both travel speeds in 
the DLG test. The higher travel 
speed marginally improved the 
uniformity of the transverse distri-
bution under the test conditions.

Forage contamination

The contamination was character-
ised based on the difference in 
crude ash content (pursuant to DIN 
10353) between forage samples 
taken before and after the machine 
was used. 

According to the DLG testing 
framework for rotary windrowers, 
contamination of less than 1.5 % is 
classified as low and contamination 
of more than 3 % is classified as 
high. In the determination of forage 
contamination pursuant to DIN 
10353 due to combustion, a crude 
ash content of up to 10 % applies as 

the limit for clean forage. Table 4 
presents the differences in crude 
ash content before and after 
tedding for the individual test vari-
ants in the DLG test. In hay, barely 
detectable contamination of consid-
erably less than 1 % was deter-
mined for a travel speed of 8 km/h, 
regardless of the type of crop place-
ment.

In grass silage, tedding twice even 
reduces the crude ash content 
determined in the forage; this effect 
could primarily be due to ejection 
of soil particles during tedding.

Drying curve

Table 5 provides an overview of the 
measured dry matter content in the 
forage before and after treatment 
with the rotary tedder. In hay, the 
initial content before tedding was 
between 50 % and 52 % DM. After 
28 hours of drying time and two 
stages of treatment (tedding and 
turning), the dry matter content of 
the forage increased by around 

30 % to reach values of 85 % DM. 
In the DLG test, the silage had 
a dry matter content of 20 % before 
tedding. For the silage, the forage’s 
dry matter content was found to 
increase by almost 35 % to values 
of 55 % DM after a single treatment 
with the tedder and a drying time 
of 36 hours.

Figures 15 and 16 show the drying 
curves for the two tests in hay and 
grass silage respectively. Faster 
wilting of the harvested material 
was observed in hay due to the 
effect of the conditioner. In this 
regard, wilting was accelerated 
more strongly in the variants using 
wide placement with a conditioner 
in comparison to windrow forma-
tion, although the transverse distri-
bution after tedding was slightly 
worse. 

In grass silage, the higher travel 
speed has a positive effect on the 
wilting process. This fact may be 
connected to the slightly better 
transverse distribution.

 * 28 hours after the initial sample 
 ** 36 hours after the initial sample
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Figure 15: 
Drying curve in grass silage at two speeds, 3rd cut 
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Figure 16: 
Drying curve in hay with different mowers or mower configurations, 1st cut

Summary

In the DLG FokusTest “Power 
consumption and distribution 
quality in grass silage and hay”, the 
KUHN GF 10802 T GII rotary 
tedder was tested in a field test with 
various forage types (grass silage, 
1st cut; grass silage, 3rd cut; hay) 
and at two travel speeds (8 km/h; 
12 km/h). In addition, the test 
 structure included various types 
of crop placement.

In hay at a travel speed of 8 km/h, 
the power consumption at the  
PTO is very low*. In silage at 
a travel speed of 8 km/h, the power 
consumption at the PTO is low*; 
this reached an average level* at 
12 km/h. The differences in power 

consumption observed in the 
comparison of forage types are 
primarily due to differences in yield 
on the test areas. The different 
types of crop placement have only 
a moderate influence, and no 
specific influence, on the amount of 
power consumed from the PTO by 
the rotary tedder.

In the DLG test, the rotary tedder 
produced a uniform scattering 
pattern in hay and a very uniform 
scattering pattern in grass silage. 
The uniformity of the transverse 
distribution after mowing with 
a conditioner appears to be im- 
proved in comparison to mowing 
without a conditioner. Under the 

test conditions, the higher travel 
speed led to a further, albeit 
only slight, improvement in the 
uniformity of the transverse distri-
bution.

In hay, the introduction of conta-
mination into the forage was low. 
In grass silage, the forage conta-
mination decreased due to tedding. 

In the DLG test, the drying curve 
varied depending on the type of 
crop placement. Using a condi-
tioner and wide placement lead 
to  faster wilting of the harvested 
material.

* Based on the DLG testing framework for windrowers
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mittee for Technology in Crop 
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services and to make these trans-
parent to the public.

Obtain access to knowledge 
 advancement and other advantages, 
and collaborate on expert know-
ledge in the agricultural industry! 
Please visit http://www.dlg.org/
membership_agriculture.html for 
further information.

The DLG Test Center  
Technology and Farm Inputs

The DLG Test Center Technology 
and Farm Inputs in Groß-Umstadt 
sets the benchmark for tested 

 agricultural technology and farm 
 inputs and is the leading provider  
of tes ting and certification services 
for independent technology tests. 
With the latest measurement 
 technology and practical testing 
methods, the DLG’s test engineers 
carry out tes ting of both product 
developments and innovations.

As an EU-notified test laboratory 
with multiple accreditations, the 
DLG Test Center Technology and 
Farm Inputs provides farmers  
and practitioners with important  
information and decision-making 
aids, in the form of its recognised 
technology tests and DLG tests,  
to assist in the planning of invest-
ments in agricultural technologies 
and farm inputs.

In addition to conducting its well-
known tests of agricultural techno-
logy, farm inputs and foodstuffs,  
the DLG acts as a neutral, open 
forum for knowledge exchange and 
opi nion-forming in the agricultural 
and food industry. 

Around 180 full-time staff and  
more than 3,000 expert volunteers 
develop solutions to current 
pro blems. More than 80 commit-
tees, working groups and commis-
sions form the basis for expertise 
and continuity in technical work.  
Work at the DLG includes the 
 preparation of technical information 
for the agricultural sector in the 
form of instruction leaflets and 
working documents, as well as 
 contributions to specialist maga-
zines and books.
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