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2018 at a glance – marked by record 
drought and dead plant stands 
2018 will live on in memory for a long 
time because of the extreme drought. 
The radical change in early spring was 
particularly striking. High soil mois-
ture from extremely wet and rainy au-
tumn and winter weather made many 
fields impassable until April. Then, a 
few weeks later, the scene changed 
dramatically. April was marked by 
extreme temperatures; in North 
Rhine-Westphalia alone, the average 
air temperature was 5 °C above the 
long-term average. After the first cut, 
the rains gave way to persistently high 
soil and air temperatures across the 
country. High-wearing stands were 
still able to use the soil nutrients. By 
summer, however, the extreme stress 
of drought was felt almost everywhere 
and even the best forage areas gave 
in to the persistent aridity. Images of 
dead and perished plant stands were 
not uncommon. These extreme con-

ditions continued well into autumn 
in many places, making it more or 
less impossible to take any corrective 
measures. Even attempts to forcibly 
produce fodder instead of catch crops 
or winter crops on alternative fields 
failed in many places because of poor 
germination.

Effects on existing forage areas – 
this is what you need to know
In principle, grasses and legumes 
planted on permanent grasslands are 
quite capable of regeneration. This was 
demonstrated in the milder months 
of October and November, when dead 
swards turned slightly green again in 
conditions of adequate humidity. Even 
in areas where maintenance meas-
ures are taken in late autumn, suc-
cess must be monitored without fail. 
It is not known whether the seasonal 
rains were adequate for the success-
ful stand establishment, or whether 
seedlings have already dried up. 

On the whole, the state of the grass-
land areas should be monitored indi-
vidually in early spring and appropri-
ate measures should be taken based 
on the conditions. 

The following points are crucial here:
∂  does the established sward sprout 

again at the beginning of the grow-
ing period?

∂  what percentage of the sward is 
covered by gaps that do not contain 
the desired plant stock?

∂  are the first signs of problem weeds 
visible in the gaps or dead old 
stands?

It may be helpful to take a look at the 
figure “Measures for grassland im-
provement” on page 7 in order to cor-
rectly monitor the stand and estimate 
the appropriate percentage of gaps.

Especially under the present condi-
tions, it is very important to quickly 
close any gaps in order to prevent weed 
growth in the long term and bring the 
grassland productivity to its original 
level. In fact, under these circumstanc-
es, it would be prudent to use a seed 
mixture that is adapted to the location 
so as to regenerate the actual plant 
stand. Especially where the old sward is 
severely damaged and needs to regen-
erate completely, even less competitive 
types such as smooth-stalked meadow 
grass, meadow fescue or timothy grass 
can establish themselves and take up a 
corresponding share in the plant stand. 

On the other hand, there is a short-
age of fodder which is faced by many 
businesses and which makes it virtually 
impossible to delay the first cut. This 
is another point in favour of using the 
fast-growing and highly competitive 
perennial ryegrass, which significantly 
reduces the risk of crop failure in the 
first cut. 

2018: Extreme drought  
and fodder shortage 
Was that just the beginning?
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Variation in air temperature in 2018 
compared to 1991–2017 average 

April  +4.9 °C
May  +3.9 °C
June  +2.3 °C

July  +3.4 °C
August  +3.5 °C

Measures for grassland improvement

Stand inspection – gap detection test

MORE THAN 15% GAPS LESS THAN 15% GAPS

Interseeding or overseeding Estimate the percentage of rough-stalked meadow-grass or couch 
grass

more than 3 crops less than 3 crops more than 10% less than 10%

Create gaps with harrows  
or kainite

Interseeding Overseeding Interseeding Interseeding Overseeding Interseeding 

NSI mixture
(intensive)

1 x 20–25 kg/ha

Perennial 
ryegrass

1–2 x 5–8 kg/ha  
per year

NSU mixture (unfa-
vourable)

1 x 20–25 kg/ha

Perennial ryegrass
1–2 x 5–8 kg/ha  

per year

NSI mixture
1 x 20–25 kg/ha

After-treatment: shear twice when old stand grows to 15 cm height; no liquid manure in the sowing year
x x

The following method is rec-
ommended as a solution: Use 
a seed mixture that is suitable 
for your location and add 10 
kg of “nurse grass”. The annual 
ryegrass ANDREA (p. 70) is recom-
mended and is well-suited for this 
purpose. This variety shows quick 
and stable establishment and is 
highly competitive, which helps to 
suppress sprouting weeds. At the 
same time, it also shows excellent 
yield and quality characteristics 
in the first growth. The variety 
then recedes drastically, making 
room for the actual reseeded plant 
stand developing underneath. 

By the second and third growth 
the stand shows its typical com-
position. There is almost no yield 
loss.

Source: German Meteorological Office (Deutscher Wetterdienst/DWD)

Climatic water balance in spring and summer of 2018 
(= total precipitation minus the total potential evapotranspiration on grass)
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How can we protect ourselves from such extreme situations in the future?

The extreme drought in 2018 along with persistently high temperatures and a nearly complete absence of precipita-
tion for weeks and months was certainly an exceptional scenario. At the same time, however, a delay in rains is being 
observed in a number of places, evident from the increasing dry spells. Perennial ryegrass is particularly vulnerable 
to such conditions because it requires adequate rain for its high productivity and the (shallow) root system is not 
designed for longer dry periods. Even other hard-wearing fodder plants such as smooth-stalked meadow grass, tim-
othy grass or meadow fescue quickly give in under persistent drought conditions. To be able to deal with the regional 
conditions at the level of individual farms or fields, the following section describes a few cultivars that can tolerate 
drought considerably better than others. They remain productive over long periods, or can at least survive the extreme 
situations mentioned above and then regenerate quickly:

In the wake of persistent dry spells, 
tall fescue is on everyone’s lips; and 
because first mixtures have now 
become available in the market, ag-
ricultural authorities are currently 
conducting experiments to test the 
performance of this species as well. 
There is no denying the fact that its 
root system penetrates far deeper 
than many other fodder plants, re-
sulting in strong drought tolerance 
even in times of water shortage. 
Even in terms of overall yield, tall fes-
cue often comes through with flying 
colours compared to all other fodder 
plants. The problem, however, is its 

quality characteristics, especial-
ly evident in the low energy content 
despite optimum harvest time. The 
low flexibility of use due to the rapid 
increase in crude fibre content is an 
important factor. Moreover, many va-
rieties of tall fescue are not particu-
larly well-liked by animals because of 
their leaf texture, though selective 
breeding and the resultant soft leaf 
type have contributed to resolving 
the problem.  See also p. 82, ELODIE 
and QUANTUM II tall fescues.

Conclusion: On the whole, using tall 
fescue in drought-prone locations 

has good prospects. If mixtures are 
being used, then mixture ratios of 
over 40% are required to create the 
relevant characteristics. Lower ac-
ceptance by animals renders the va-
riety rather more suitable as silage; 
though in that case, quality losses 
should be taken into account.

Tall fescue – will new varieties and mixtures make everything better?
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For many years, cocksfoot has been 
recommended for extremely arid 
mowing meadows. This characteris-
tic has led to it appearing in standard 
mixtures from the agricultural au-
thorities. Cocksfoot is an extensive 
tuft-forming tall grass and has a 
fodder value of 7 when cropped early. 
Due to early sprouting and prema-
ture lignification, delayed cropping 
decreases the value considerably. 
Cocksfoot is persistent and highly 
competitive, with strong mass for-
mation and strong first growth and 
regrowth. It is considered ideal for 
dry places and is resistant to cold. It 

can tolerate intensive levels of fertil-
isation and cropping, as well as graz-
ing. 

Conclusion: Our in-house experi-
ments show that cocksfoot, or or-
chard grass, has a drought tolerance 
similar to tall fescue. It can be con-
sidered equivalent or even superior 
to tall fescue in many aspects, giv-
en its good fodder value with time-
ly cropping. In particular, this fact 
makes mixture IV, a formulation rec-
ommended by the agricultural au-
thorities (see also p. 16, MG-400), 
suitable for the affected locations.

“Even as all other fields perished 
completely, the alfalfa remained 
green and continued to grow.” This 
striking comment shows the po-
tential alfalfa cultivation had, even 
in 2018. But how is this possible? 
At the beginning of this article, we 
spoke about the wet winter and the 
resultant high soil moisture levels in 
the spring. Only a very few cultivated 
plants have the ability to draw on as 
deep reserves as alfalfa, which is a 
key factor in its success. Thanks to a 
taproot system that can go up to two 
metres deep, alfalfa can compensate 
for the lack of rainfall over long pe-
riods. 

This root system considerably sur-
passes the root system of tall fescue, 
which can reach a maximum depth 
of 80 cm. Other factors such as high 
yields of dry matter and protein are 
already well known and make alfalfa 
the queen of all fodder plants, even 
under last year’s difficult conditions. 

Cocksfoot – provides high fodder value and shows similar drought tolerance as tall fescue

Lucerne (alfalfa) – the queen of all fodder plants (even) under drought conditions

PG FU 8

PLATO-Alfalfa-Grass  
mixture

20 kg

Perennial, for fresh, dry and 
lime-rich soils, producing 
3-4 crops possible, ideal 
ratio of protein- and energy 
content, palatable feed, 
can be used as fresh feed, 
hay or silage.

70 %  Alfalfa PLATO 
coated seed Rhizo

10% Meadow fescue 
10% Timothy grass 
10% Cocksfoot

Sowing rate: 30 kg/ha 
Product no. 40458
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Top quality grassland is an essen-
tial management tool for improving 
production and profit. It can only be 
achieved by growing high-quality 
grass and clover varieties that are 
suitable to the specific conditions of 
the farm.

Grassland must be robust and 
densely covered, in order to produce 
high yields. The MoreGrass mixtures 
have been developed to offer a large 
choice of top-quality grassland 
products tailored for any condition to 
provide individual solutions.
Whether the usage is silage or graz-
ing, intensive or extensive use, fa-
vorable or unfavorable sites, wetland 
or dry land, peat, clay or sandy soils, 
cold or hot regions, MoreGrass offers 
the species and varieties needed.

The varieties in the high-quality mix-
tures, bearing the MoreGrass logo, 
have undergone exhaustive testing.
Before a variety gets approved and 
recommended for the MoreGrass 
mixtures, multiple year trials are car-
ried out to test the varieties for their 
suitability for the use in the various 
areas. The trials are officially exam-
ined and evaluated.

The most important properties a 
recommended variety must have are: 
High disease resistance, robustness, 
feed quality, a balanced high yield 
and winter hardiness.

Tailormade grass seed 
mixtures 
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EXTERNAL PROTECTIVE COAT

SECOND NUTRIENT LAYER

POWDERED ROCK
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SEED 
+ HUMIC ACID 

+ PLANT 
STRENGTHE-

NERS

MG-500 is seed coated with vital sub-
stances that promote germination. 
This coating consists of a variety of 
components, such as calcium car-
bonate for pH regulation and talc. 
Other key coating components include 
macro and micro nutrients. Coated 

seed can be easily distinguished from 
untreated seed because the shape of 
the seed is unchanged. The advantag-
es of coating apply for both individual 
seeds and seed mixtures, regardless 
of whether they are sown manually 
or by machine. The difference from 

conventional, untreated seeds be-
comes apparent within a few days. 
Plants grown from coated seeds 
have a huge growth advantage over 
conventional seeds and can develop 
much faster.

MG-500 coated seed 
The safest way to successfully reseed

The seed in each coated seed 
variant is inoculated with humic 
acid and plant strengtheners. We 
can thus ensure healthy and quick 
germination in all fields of appli-
cation.

 C
oa

ted Seed

with nutrients
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∂ Better soil contact leads to higher emergence rates

∂  Optimal development of the young plant  
due to excellent  nutrient supply to the seedling

∂  The coat preserves and protects the seed until the ideal  
moisture conditions have been reached 

∂  Easy sowing and an even 
distribution pattern

∂  The seeds remain in place and 
are not carried away by the wind

∂ No damage by birds and rodents

∂  Contains plant strengtheners to improve the health 
and strength of young plants

∂  Contains humic acid for reliable germination and 
increased nutrient uptake

Advantages of 
MG-500 coated seed at a glance:

For officially 
recommended 
varieties

Coated seed is easy to sow using

Manure spreaders Slug pellet spreaders Universal spreaders
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Special mixtures for any condition
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Permanent grassland

MG-520

Permanent pasture  
standard G V late
Resowing

10 kg

Resowing with mid-season 
and late varieties 

 50% Perennial ryegrass  
  mid-season 
 50% Perennial ryegrass late

Sowing rate: 20 kg/ha 
Product no. 40045

MG-530

Permanent pasture  
standard G V 
Resowing with clover

10 kg

Resowing with clover

 20% Perennial ryegrass early  
 20% Perennial ryegrass  
  mid-season 
 50% Perennial ryegrass late  
 10% White clover

Sowing rate: 20 kg/ha 
Product no. 40015

MG-510 

Permanent pasture  
standard G V 
Resowing

10 kg

Resowing mixture to main-
tain high-quality sward and 
improve patchy sward

 25% Perennial ryegrass early  
 25% Perennial ryegrass  
  mid-season 
 50% Perennial ryegrass late 

Sowing rate: 20 kg/ha 
Product no. 40005

MG-100

Permanent pasture  
standard G I

10 kg

Mixture containing clover for 
cool to moderately wet sites

 3% Perennial ryegrass early  
 3% Perennial ryegrass  
  mid-season 
 4% Perennial ryegrass late  
 17% Timothy grass 
 47% Meadow fescue 
 10% Red fescue 
 10% Kentucky bluegrass 
 6% White clover

Sowing rate: 30 kg/ha 
Product no. 40021

MG-500 
coated seed

Permanent grassland 
Resowing coated seed

10 kg

Resowing mixture to main-
tain high-quality sward and 
improve patchy sward

 25% Perennial ryegrass early  
 25% Perennial ryegrass  
  mid-season 
 50% Perennial ryegrass late

Sowing rate: 20 kg/ha 
Product no. 40055

 C
oa

ted Seed

with nutrients

MG-505  
coated seed
with white clover
Permanent grassland 
Resowing coated seed

10 kg

Resowing with clover

 20% Perennial ryegrass early  
 20% Perennial ryegrass  
  mid-season 
 50% Perennial ryegrass late  
 10% White clover

Sowing rate: 20 kg/ha 
Product no. 40057

 C
oa

ted Seed

with nutrients
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Permanent grassland

MG-310 

Permanent pasture  
standard G III-S 
without clover

10 kg

Mixture without Kentucky 
bluegrass for heavily used 
sites suitable for ryegrass

 20% Perennial ryegrass early  
 23% Perennial ryegrass  
  mid-season 
 40% Perennial ryegrass late  
 17% Timothy grass

Sowing rate: 30 kg/ha 
Product no. 40048

MG-320

Permanent pasture  
standard G III 
with clover

10 kg

Mixture for heavily used 
sites suitable for ryegrass 
that are used mainly for 
grazing

 20% Perennial ryegrass early  
 20% Perennial ryegrass  
  mid-season 
 27% Perennial ryegrass late 
 17% Timothy grass                      
 10% Kentucky bluegrass            
 6% White clover

Sowing rate: 30 kg/ha 
Product no. 40003

MG-300

Permanent pasture  
standard G III 
without clover

10 kg

Mixture for heavily used 
sites suitable for ryegrass 
that are used mainly for 
grazing

 20% Perennial ryegrass early  
 23% Perennial ryegrass  
  mid-season 
 30% Perennial ryegrass late 
 17% Timothy grass                      
 10% Kentucky bluegrass            

Sowing rate: 30 kg/ha 
Product no. 40013

MG-400 

Permanent  
pasture standard G IV 

10 kg

For sites that are at risk of 
drought and that are dry in 
the summer and that are 
used mainly for grazing

 27% Perennial ryegrass       
 17% Timothy grass                       
 10% Kentucky bluegrass     
 40% Cocksfoot late             
 6% White clover 

Sowing rate: 30 kg/ha 
Product no. 40024

MG-210

Permanent pasture  
standard G II 
without clover

10 kg

Mixture for all heavily used 
sites

 13% Perennial ryegrass early  
 20% Perennial ryegrass  
  mid-season 
 20% Perennial ryegrass late 
 17% Timothy grass                      
 10% Kentucky bluegrass            
 20% Meadow fescue

Sowing rate: 30 kg/ha 
Product no. 40012

MG-200

Permanent pasture  
standard G II 
with clover

10 kg

Mixture containing clover for 
all heavily used sites

 13% Perennial ryegrass early  
 17% Perennial ryegrass  
  mid-season 
 17% Perennial ryegrass late  
 17% Timothy grass 
 10% Kentucky bluegrass 
 20% Meadow fescue 
 6% White clover

Sowing rate: 30 kg/ha 
Product no. 40002
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Short term mixtures

FE 300 
Field grass A3           

 
Quality standard mixtures

20 kg

Can be used for 2-3 years  
(2 main production years)

 42% Perennial ryegrass      
 29% Italian ryegrass      
 29% Hybrid ryegrass    

Sowing rate: 35 kg/ha 
Product no. 40323

FE 320
Clover grass A3 
Plus S
 
Quality standard mixtures

20 kg

Can be used for 2-3 years 
(2 main production years), 
mainly for cutting with red 
clover

 29% Perennial ryegrass      
 21% Italian ryegrass   
 21% Hybrid ryegrass 
 29% Red clover (CS Rhizo)*

Sowing rate: 30 kg/ha 
Product no. 40329

 FE 200
 Field grass A2       

 
Quality standard mixtures

20 kg

Contains annual ryegrass 
in addition to top-quality 
Italian ryegrass varieties

 67% Italian ryegrass  
 33% Annual ryegrass    

Sowing rate: 45 kg/ha 
Product no. 40322

FE 310 
Clover grass A3  
Plus W    
 
Quality standard mixtures

20 kg

Can be used for 2-3 years 
(2 main production years), 
alternating between cutting 
and grazing

 29% Perennial ryegrass      
 21% Italian ryegrass   
 21% Hybrid ryegrass 
 17% Red clover (CS Rhizo)*        
 12% White clover (CS Rhizo)*

Sowing rate: 35 kg/ha 
Product no. 40328

FE 100
Field grass A1        

 
Quality standard mixtures

20 kg

Contains only high-yielding 
Italian ryegrass varieties in 
their first and second main 
production years

100% Italian ryegrass  
(3 varieties)

Sowing rate: 40 kg/ha 
Product no. 40321

FE 110 
 Field grass A1 WZ       

 
Quality standard mixtures

20 kg

Winter catch crop, precur-
sor to maize

100% Italian ryegrass  
(2 varieties)   

Sowing rate: 40 kg/ha 
Product no. 40335

  C
oa

te
d Seed Rhizo

with rhizobia

*   C
oa

te
d Seed Rhizo

with rhizobia

*



Short term mixtures

FE 500 Quatro 
Field grass A5  

 
Quality standard mixtures

20 kg

For perennial cultivation, 
mainly for cutting, also 
suitable for temporary 
grassland

 30% Perennial ryegrass early  
 40% Perennial ryegrass  
  mid-season 
 30% Perennial ryegrass late

Sowing rate: 40 kg/ha 
Product no. 40240

FE 510 Quatro 
Field grass A5  
late 
 
Quality standard mixtures

20 kg

Same use as A5, but mainly 
for grazing, can be used for 
4-5 years

50% Perennial ryegrass  
 mid-season 
50% Perennial ryegrass late

Sowing rate: 40 kg/ha 
Product no. 40242

FE 540
Clover grass A5 
Plus W     
 
Quality standard mixtures

20 kg

Mixture of red clover, white 
clover and grass that can 
be grown on any site for 2-3 
years

33%  Perennial ryegrass  
  mid-season 
34%  Perennial ryegrass late   
20%  Red clover (CS Rhizo)*         
13%  White clover (CS Rhizo)*

Sowing rate: 30 kg/ha 
Product no. 40333

FE 530 
Clover grass A5 
Plus S 

20 kg

Mixture of red clover and 
grass that can be grown on 
any site for 2-3 years

 33% Perennial ryegrass  
  mid-season 
 34% Perennial ryegrass late   
 33% Red clover (CS Rhizo)*

Sowing rate: 30 kg/ha 
Product no. 40332

FE 700 
Clover grass A7     

Quality standard, Main crop 
field fodder cultivation  

20 kg

Mixture of several species of 
clover and grass for cutting 
and grazing for several years

 17% Perennial ryegrass  
  mid-season    
 20% Red clover (CS Rhizo)*       
 33% Meadow fescue 
 13% White clover (CS Rhizo)*      
 17% Timothy grass  

Sowing rate: 30 kg/ha 
Product no. 40243 

  C
oa

te
d Seed Rhizo

with rhizobia

*

  C
oa

te
d Seed Rhizo

with rhizobia

*  C
oa

te
d Seed Rhizo

with rhizobia

*

Quality standard, Main crop 
field fodder cultivation  
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Progreen
Die günstige Alternative!

The low-cost alternative

PG 3

Permanent pasture 
for mowing

10 kg

Mixture for heavily used sites 
suitable for ryegrass that are 
used mainly for grazing

 30% Perennial ryegrass early  
 25% Perennial ryegrass  
  mid-season 
 25% Perennial ryegrass late 
 10% Timothy grass                      
 10% Kentucky bluegrass

Sowing rate: 40 kg/ha 
Product no. 40093

PG 5

Permanent pasture 
for mowing

10 kg

Resowing mixture to main-
tain high-quality sward and 
improve patchy sward

 30% Perennial ryegrass early  
 30% Perennial ryegrass  
  mid-season 
 40% Perennial ryegrass late

Sowing rate: 20 kg/ha 
Product no. 40085

PG 2

Permanent pasture
for mowing 2 
without clover

10 kg

Mixture for heavily used 
sites with good weather 
conditions

 25% Perennial ryegrass early  
 20% Perennial ryegrass  
  mid-season 
 15% Perennial ryegrass late 
 10% Timothy grass 
 10% Kentucky bluegrass 
 20% Meadow fescue

Sowing rate: 40 kg/ha 
Product no. 40092

PG FU 1

 
Field feed cultivation

20 kg

Short-term perennial field 
feed grass

100%Italian ryegrass  
(3 varieties)

Sowing rate: 40 kg/ha 
Product no. 40341

PG 6

Permanent meadow  
seeding with clover  
for all sites

10 kg

Mixture containing clover 
for all sites

 40% Meadow fescue 
 15% Timothy grass 
 5% Kentucky bluegrass 
 10% Creeping red fescue 
 25% Perennial ryegrass early 
  3% White clover 
  2% Red clover 

Sowing rate: 30 kg/ha 
Product no. 40100

PG 2

Permanent pasture
for mowing 2
with clover

10 kg

Mixture containing clover 
for sites with good weather 
conditions

 25% Perennial ryegrass early  
 20% Perennial ryegrass  
  mid-season 
 15% Perennial ryegrass late 
 10% Timothy grass 
 20% Meadow fescue 
  7% Kentucky bluegrass 
  3% White clover

Sowing rate: 40 kg/ha 
Product no. 40082
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Progreen
Die günstige Alternative!

PG FU 5

 
Legumes mixture

20 kg

Catch crop and green manure

 10% Field bean              
 25% Common vetch         
 50% Field pea                   
 15% Blue lupin

Sowing rate: 120 kg/ha 
Product no. 40451

PG FU 4

 
Summer grass

20 kg

Catch crop grass containing 
different varieties of annual 
ryegrass

100% Annual ryegrass  
(4 varieties)

Sowing rate: 40 kg/ha 
Product no. 40326

PG FU 2

 
Field feed cultivation

20 kg

Annual field feed grass

 66% Italian ryegrass  
34%  Annual ryegrass 

Sowing rate: 40 kg/ha 
Product no. 40342

PG FU 3

 
Field feed cultivation

20 kg

Perennial field feed grass

 42% Perennial ryegrass      
 29% Italian ryegrass      
 29% Hybrid ryegrass

Sowing rate: 40 kg/ha 
Product no. 40349

The low-cost alternative

PG FU 6

 
Pea-vetch mixture

20 kg

Catch crop and green manure

 60% Common vetch                 
 40% Field pea

Sowing rate: 130 kg/ha 
Product no. 40452

PG FU 7

 
Landsberger mixture

20 kg

Winter catch crop and feed 
seed, short-term perennial

15% Italian ryegrass, t.      
10%  Italian ryegrass, t.            
50%  Hairy vetch              
25%  Crimson clover

Sowing rate: 60 kg/ha 
Product no. 40324

21
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PG 11  
Herb mixture 
for pastures 
and meadows
Hectare bundle

5 kg

Herb mixture for pastu-
res and meadows for the 
production of dietary useful 
basic feed. Blend the herb 
mixture with the grassland 
mixture and sow in one step.

35% Alfalfa 
35% Bird's-foot trefoil 
10% Ribwort plantain 
10% Chicory 
10% Small burnet

Sowing rate: 5 kg/ha  
(as admixture) 
Product no. 40352

PG 9  
Grassland sowing

Dry locations

10 kg

Grassland mixture for dry 
locations with tall fescue 
of the soft-leaf group. Tall 
fescue soft-leaf type is more 
palatable than rough-leaf 
types.

40% Tall fescue (soft-leaf type) 
18% Festulolium 
18% Cocksfoot 
 8% Timothy grass 
 8% Red fescue 
 8%  Smooth-stalked  

meadow grass

Sowing rate: 40 kg/ha 
Product no. 40350

PG 10  
Grassland sowing 

 
Dry locations with clover

10 kg

Grassland mixture with clo-
ver for dry locations with tall 
fescue soft-leaf type.

35% Tall fescue (soft-leaf type) 
15% Festulolium 
12% Cocksfoot 
 6% Timothy grass 
 6% Red fescue 
 6% Smooth-stalked  
  meadow grass 
 8% Bird’s-foot trefoil 
 8% Alfalfa 
 4% Black medic

Sowing rate: 40 kg/ha 
Product no. 40351

NEW NEW NEW

PG FU 8

PLATO-Alfalfa- 
Grass mixture

20 kg

Perennial, for fresh, dry and 
lime-rich soils, producing 
3-4 crops possible, ideal 
ratio of protein- and energy 
content, palatable feed, 
can be used as fresh feed, 
hay or silage.

70% Alfalfa PLATO  
 coated seed rhizo
10% Meadow fescue
10% Timothy grass
10% Cocksfoot

Sowing rate: 30 kg/ha 
Product no. 40458

The low-cost alternative
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Herb mixture for pastures and meadows 
The health of ruminant animals can be strengthened demonstrably with certain legumes and herbs. Research 
results of the research group „Grünland und Futterbau/ Ökologischer Landbau of CAU Kiel“ have shown that espe-
cially the legume bird's-foot trefoil and the herbs small burnet, ribwort plantain and chicory contain ingredients 
which contribute to a positive effect on the animal health. In particular the condensed tannins play an important 
role, which belong to the secondary ingredients. These have a dietary impact, so that the reduction of proteins is 
slowed down and less gas and air will be in the digestive tract. First in-vitro experiements could also prove, that the 
chicory has the potential to reduce intestinal parasites. 
Furthermore the use of herbs contributes to a good mineral nutrients supply. Ribwort plantain is one of the most 
calcium-rich herb types, which is essential from a nutrtitional point of view especially in cattle feeding. In this case 
ribwort plantain is very suitable, because the two important minerals calcium and phosphorus are needed in a ratio 
of 2:1 and the high calcium requirement can be covered.

Increase the health of your dairy herd by increasing the value of standard grass mixtures on subareas. Use 5 kg of 
the herb mixture per hectare. This method is suitable for cutting and grazing.
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Grassland management 
makes it possible!
Increased milk yields from about 8,000 litres  
to 10,400 litres in 2 years 
 

The Meppen dairy farm is situat-
ed in northern Germany. It milks  
80 cows and has been headed by 
Fraederk Meppen for the last 2 
years. As seed company, Feldsaat-
en Freudenberger was able to work 
alongside the dairy farm’s develop-
ment through the business takeover. 

Fraederk Meppen (right) 
and his father (left)

Fraederk, you have been managing 
the business for the last 2 years. 
What has changed during this peri-
od?

My father ran this business with quite 
an extensive dairy operation. His main 
idea was to run the business with as 
few expenses as possible. As I began 
to have more influence on the busi-
ness, I’ve turned the philosophy fur-
ther towards intensive husbandry and 
management. Of course, intensive 
does not necessarily imply that the 
input factors have been increased. 
Rather, my aim is to optimise the ex-
isting factors and to make use of the 
resources effectively and efficiently. 

What were these steps in detail and 
what were the biggest challenges?

We took the first major step in 2012.
That year, we put measures in place in 
terms of light, air and stalls to make 
our cows more comfortable. In ad-
dition, we procured a mixer wagon to 
improve the feed intake. With these 
measures, we were able to increase 
our supply by around 1,000 kg per cow 

per year. In the following years, we 
continued to search for other optimi-
sation possibilities, but we were unable 
to achieve any concrete improvement. 
The breakthrough from 8,000 to 
about 10,400 kg of milk per cow per 
year came only after the change in 
grassland management. 

Company overview:
Fraederk Meppen
30 years old
Production manager since 2017

Facts:
∂ Milk production from 80 cows
∂ 60 female offspring
∂ 55 ha grassland
∂ 20 ha arable land
∂  Manpower 2.5 workers 

(apprentices, parents, managers)
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Modern combination equipment helped to combine the advantages of harrows and levellers while carrying out the 
grassland reseeding.
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We unearthed a potential we had 
never imagined. Since 2014, we have 
been intensively focusing on reseed-
ing with a grassland harrow. Depend-
ing on the weather and sowing condi-
tions, we sow between 10 and 12 kg of 
high-quality reseeding mixture in April 
on all the grasslands. If required, the 
same process is repeated in August. 
We generally use the recommended 
quality standard seeds with the orange 
label from the Agricultural Chambers. 
Ever since we started focusing on 
the coated seed technology, we have 
been using the recognised mixtures of 
Freudenberger, which contain the cor-
respondingly recommended varieties.

An increase of 2,400 kg is enormous. 
Was this effect achieved immediately 
and do you believe that it will last over 
the long term?

At first, I was certainly sceptical about 
whether the high costs would be 
worthwhile. Today, it is clear to me that 
the profitability greatly exceeds the 
costs. I now consider these kinds of 
maintenance measures to be a basic 
prerequisite for profitable dairy cattle 
farming. I can sincerely advise every 
dairy cattle farmer to take intensive 
grassland maintenance measures and 

to rely exclusively on premium-quality 
seeds when they do so. The cost com-
ponent is extremely low and our busi-
ness results speak for themselves. 

Do we have concrete numbers to 
demonstrate this effect?

At first, I was happy that our silage pro-
vided 6.0 MJ of NEL. Now I’m only sat-
isfied if the value lies above 6.5 MJ of 
NEL and I think my cows feel the same. 
The change in the intake of roughage 
feed is particularly noticeable. The dry 
matter intake increased from 17 kg to 
21 kg in a short span of time. This im-
provement along with 
better quality made 
for a really significant 
increase in milk yield. 
I do believe, though, 
that you are only suc-
cessful at this point if 
the overall conditions 
for silage collection 
are also fulfilled. For 
me, these mainly in-
clude the harvest time 
as well as the proper 
use of the machines 
and timely collection of 
the fodder. I rely on the 
results of grassland 

management to a large extent in order 
to maintain and sustain this level of 
performance. If I made a mistake here, 
I would not be able to achieve these 
output figures without incurring heavy 
compensation costs.

How would you summarise the change 
in grassland management and the 
business growth?

Without the change in grassland man-
agement, the business would most 
likely not have grown from milk yields 
of 8,000 kg to over 10,000 kg!
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Year
Number of 

cows
Milk per 

cow in kg
Fat in % Fat in kg Protein in % Protein in kg

2012 75 7,381 4.17 308 3.44 254

2015 85 8,537 4.22 360 3.44 294

2016 83 8,345 4.36 364 3.49 291

2017 82 8,715 4.18 364 3.44 300

2018 82 10,400 4.09 425 3.38 352

Change in milk yield from 2012 to 2018

Average milk yield in kg in proportion to NEL (2012–2018)

2012

■ Milk yield in kg     ■ NEL (Net Energy Lactation)

2015 2016 2017 2018
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Horse management - grazing
The right path to successful horse  
farming and feeding

28

Horse grazing

Various factors must be borne in mind 
and balanced against each other in 
order to meet horses' needs. Along-
side the very social nature of horses, 
nutritional physiology plays a decisive 
role. Intensive meadow management 
is essential to reflect this, as hors-
es are steppe-dwelling animals and 
therefore plant-eaters. Grass-rich 

mixed meadows containing a wide 
variety of species ensure a balanced 
diet. Grazing and hay-producing are-
as must be checked regularly in this 
respect. It is important to examine the 
species composition (proportions) 
and any gaps in cover (on this subject, 
see also the article on grassland im-
provement by Professor Dr. Elsäßer in 

this catalogue). However, the success 
of partial or complete resowing with 
high-quality seed mixtures depends 
in large part on technical factors. Fer-
tiliser application, management and 
horse population density must be ap-
propriate for the intensity of use.
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Horse grazing

Horses pastured on densely-populated mead-
ows do not have to do without herbs. This prod-
uct meets all the basic requirements for horse 
grazing, with all the benefits that entails. But 
it also contains herbs, which account for 5% of 
the mixture, making it particularly attractive to 
horses while improving their health.

 10% Perennial ryegrass turf type 
 15% Perennial ryegrass feed type mid-season 
 20% Perennial ryegrass feed type late 
 25% Timothy grass 
 15% Kentucky bluegrass 
 10% Red fescue 
 5% Meadow herb mix

Sowing rate: 30–40 kg/ha 
Product no. 40701

PF 20 Horse grazing 
with herbs

Strong, high-yielding, high-quality

10 kg

Suitable for meadows that are under consider-
able stress because of a dense animal popula-
tion and deep grazing. The balanced combina-
tion of early, mid-season and late ryegrasses 
means that grass will always be available and 
that the sward will as a result remain dense 
throughout the growing period. Timothy grass, 
Kentucky bluegrass and red fescue make the 
feed particularly tasty.

 10%  Perennial ryegrass turf type 
 15%  Perennial ryegrass feed type mid-season 
 25%  Perennial ryegrass feed type late 
 25%  Timothy grass                      
 15%  Kentucky bluegrass            
 10%  Red fescue

Sowing rate: 30–40 kg/ha 
Product no. 40700

PF 10 Horse grazing

Strong, tough, tasty

10 kg

The high perennial ryegrass content of this 
mixture makes it an excellent choice for resow-
ing patchy meadows that have been heavily 
grazed. Perennial ryegrass grows very quickly in 
the early stages of development, which means 
that it can compete well with grasses already 
present in the sward and so fill in any gaps.

 12%  Perennial ryegrass turf type 
 20%  Perennial ryegrass feed type mid-season 
 40%  Perennial ryegrass feed type late 
 18% Timothy grass  
 10%  Kentucky bluegrass feed type

Sowing rate: 30–40 kg/ha 
Product no. 40705

PF 30 Horse grazing 
resowing

High-yielding, fast-growing, leaves no gaps

10 kg

One of the particular features of this mixture is 
the amount of low-fructan grasses it contains. 
Fructans are sugar compounds which make 
laminitis more likely in horses, especially when 
they are put out to pasture in spring. Com-
pense is excellent for making hay and silage 
as well as for field grazing, and provides health 
benefits as well. 

 10% Perennial ryegrass early  
 10% Tall fescue 
 25% Timothy grass 
 25% Meadow fescue 
 15% Kentucky bluegrass 
 10% Red fescue  
 5% Creeping bentgrass

Sowing rate: 30–40 kg/ha 
Product no. 40706

PF 40 Horse grazing 
"Compense"

Versatile, high-yielding, good for hooves

10 kg



Horse grazing

This mixture has been specially developed for 
sowing on racetracks and competition sites. It 
produces a solid, dense sward that can cope with 
the demands of racing.

 35%  Tall fescue turf type  
 35% Tall fescue turf type  
 30%  Perennial ryegrass turf type

Sowing rate: 25 g/m² 
Product no. 40708

PF 50 Racecourses

Strong, high-quality, extremely tough

10 kg

We recommend our "hay for horses" mixture, 
particularly for the production of high-quality 
hay and tasty silage. This combination of many 
different grasses is particularly rich in meadow 
fescue, red fescue and Kentucky bluegrass, 
guaranteeing very high yields. The first cut is 
outstanding for use as hay or silage, and the land 
can then be used for extensive grazing. Further 
harvesting is possible if manure is applied.

 20% Perennial ryegrass late 
 40% Meadow fescue 
 15% Timothy grass 
 5%  Tall oat grass 
 10% Red fescue 
 10%  Kentucky bluegrass

Sowing rate: 30–40 kg/ha 
Product no. 40703

PF 60 Hay for horses

Robust, strong-growing, nutritious

10 kg

This mixture produces outstanding field feed 
yields over several years, even in dry loca-
tions. An alfalfa grass mixture can be very 
effective in providing horses with the basic 
hay feed they need. 

 73% Alfalfa 
 17% Meadow fescue 
 10% Timothy grass

Sowing rate: 30–40 kg/ha 
Product no. 40718

PF 70 Alfalfa grass

Long-term perennial, high-yielding, versatile

10 kg

30

Horses love the taste of the many herbs that 
grow in meadows. Herbs are also very good for 
the vitality and health of horses. Resowing with 
a herb mixture will naturally strengthen your 
horses' well-being. We also recommend this 
mixture for strip sowing.

 15% Caraway 
 20% Small burnet  
 15% Wild carrot 
 15% Parsley 
 10% Fennel  
 10% Chicory  
 5% Yarrow  
 10% Cow parsley

Sowing rate: 1.5 kg/ha 
Product no. 40702

PF 80 Grazing herb mix

Varied, tasty, healthy

1 kg



Horse grazing
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The health of ruminant animals and 
horses can be strengthened de-
monstrably with certain legumes 
and herbs. Research results of the 
research group „Grünland und Fut-
terbau/ Ökologischer Landbau of 
CAU Kiel“ have shown that espe-
cially the legume bird's-foot trefoil 
and the herbs 
small burnet, 
ribwort plan-
tain and chi-
cory contain 
i n g r e d i e n ts 
which contribute to a positive effect 
on the animal health. In particular 
the condensed tannins play an im-
portant role, which belong to the 

secondary ingredients. These have 
a dietary impact, so that the reduc-
tion of proteins is slo-
wed down and less gas 
and air will be in the 
digestive tract. First 
in-vitro experiments 
could also prove, that 

the chicory has the potential 
to reduce intestinal parasites. 
Unlike the above named spe-
cies, not the condensed tan-
nins in chicory, but so-called 
Sesquiterpenlactone are the 

substances, which have an bioacti-
ve effect and act toxic on parasites. 
Furthermore, the use of herbs con-
tributes to a good mineral nutrients 

supply. Ribwort plantain is one of the 
most calcium-rich herb types, which 

is essential from a 
nutritional point of 
view especially in 
cattle feeding. In this 
case ribwort plan-
tain is very suitable, 

because the two important minerals 
calcium and phosphor are needed in 
a ratio of 2:1 and the high need of 
calcium can be covered.

Sources: Williams, Pena-Espinoza et 
al. 2016; M. Goeritz, R. Loges and F. 
Taube 2009.

Strengthen the health of your 
animal with herbs!

Chicory against 
parasites

Calcium through 
ribwort plantain
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Sheep and small animal pasture is a spe-
cies-rich grassland mixture for medium to 
heavy use. This mixture is characterised in 
particular by the forage chicory (Cichorium 
intybus) and plantain (Plantago lanceolata) 
admixtures. These types of herbs are particu-
larly important for animal health. They can 
prevent respiratory diseases (ribwort plan-
tain) and gastrointestinal diseases (forage 
chicory). 

 14%  Perennial ryegrass medium, tetraploid 
 13% Cocksfoot, late 
 20% Red fescue (for animal feed) 
 18% Smooth-stalked meadow grass 
 8%  Creeping bentgrass 
 10%  White clover 
 9% Forage chicory 
 8%  Ribwort plantain

Sowing rate: 30 kg/ha 
Product no. 40690

PG 8 Sheep and small animals 
pasture with herbs & clovers 

With ribwort plantain and forage chicory

10 kg

With forage chicory and ribwort plantain 

Sheep and small animals 
pasture
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Many vineyards have poor soil struc-
ture as a result of many years of un-
balanced soil working and growth of 
plants (usually grass). Soil compac-
tion and lack of humus are the most 
common problems. Short- and long-
term soil improvement and greening 
measures are needed to correct past 
errors. The aim is to boost soil fertility 
so that vines receive a balanced sup-
ply of nutrients. Without this, healthy 
growth leading to satisfactory grape 
development and the production 
of high-quality wine is impossible. 
This is true of both organic and con-

ventional viticulture. Optimum soil 
preparation is just as important to 
successful sowing as a good water 
supply. Seed should ideally be sown 
in spring (March/April) as soon as the 
soil conditions allow, in order to ben-
efit from winter moisture. We recom-
mend sowing in every other row de-
pending on the water supply situation 
(rainfall, soil quality). This means that 
only half as much seed is needed. We 
recommend rolling after sowing fresh 
seed to improve the emergence rate. 
Cambridge or Guttler rollers are a 
good choice. 

Vineyard greening
For wine production in harmony with nature
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The aim is to achieve the best possible soil  
conditions. These are:

Deep root space 
∂ Plenty of space for roots

∂ Soil preparation

∂  Stable crumb structure in the   
topsoil, humus content  
(2–4%)

∂  Greening and humus  
management

∂ Need for soil preparation

∂  Improving and maintaining 
soil fertility

∂ Rapid growth (shade canopy)

∂  Rapid root development  
(revegetation)

∂ Deep root penetration

∂ Increasing root space

∂  Penetrating compacted areas

High soil activity in the topsoil
∂  No topsoil compaction

∂  Optimum water and  
air conditions

∂ Stable crumb structure

∂  Maintaining or creating  
humus content

∂  Continuous supply of flowers

∂  Overwintering quarters 
for insects

∂  Greening boosts vine nutrition
 ∂  For vines, increasing  

water retention capacity and  
infiltration ability

Water/air supplies
∂  No obstacles to water seepage

∂  Better water and nutrient  
retention

∂  Stable crumb structure 
in the topsoil

∂  Less compaction in in the subsoil

∂ No boundary layers

∂ Good worm activity

∂ High soil activity 

∂  Rich, varied root mass   
(nutrients for soil-dwelling  
organisms)

∂  Maintaining or creating humus

∂  Improving and maintaining  
diverse insect life

∂  A wide range of flower types

∂  Long flowering period

What greening needs to achieve in 
organic/conventional viticulture:

Healthy soil - good wine!
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Vineyard greening

 7.5% Egyptian clover 
 7.5% Crimson clover 
 2.5% Lacy phacelia 
 20% Hairy vetch 
 7.5% Yellow-flowered  
  sweet clover 
 15% Sainfoin 
 7.5% Alfalfa 
 5% Black medic 
 5% Persian clover 
 2.5% Alsike clover

 10% Bee meadow mixture 
  Lacy phacelia 
  Buckwheat 
  Coriander 
  Barigold 
  Black cumin 
  Radish 
  Cornflower 
  Mallow 
  Borage 
  Dill 
  Sunflower

 10% Feed mix of  
  strongly-flavoured herbs 
  Small burnet 
  Caraway 
  Ribwort 
  Chicory 
  Yarrow 
  Wild carrot 
  Parsley 
  Fennel 
  Parsnip 
  Bird's-foot trefoil

This varied, species-rich mixture is suitable for greening for two 
to three years. It contains plants that guarantee a long flowering 
period and so are an ideal source of food for insects. The varied 
root horizon ensures that roots will penetrate the soil well. 

Depending on the germination conditions (seedbed,availability 
of heat and water), machines can be driven onto the greened 
area four to six weeks later. After can take the form of a deep 
mulch or (preferably) rolling. The advantage of rolling is that it 
knocks down tall plants and presses them into the soil. The loose, 
compressed plant mass helps all the species in the mixture to 
survive. 

The soil has good cover in times of drought, growth is restricted 
and so vines have less competition for water. Protection against 
erosion and better infiltration of heavy rainfall can even mean 
that more water is available compared with the conventional 
technique of nutrient-poor grassland cut short. Growth should 
be rolled hard in times of drought. Guttler rollers have proven 
beneficial here. Turning over the soil after two to three years 
is beneficial as it allows new seed to be sown to increase spe-
cies diversity. Alternating rows (one permanently greened row 
alternating with a row left empty or greened in winter) is a good 
approach. This greening method has proved successful under all 
conditions in viticulture and other crops for over 20 years, as it 
improves soil fertility and insect diversity.

Sowing rate: 40 kg/ha 
Product no. 40291

Sowing rate: 40 kg/ha 
Product no. 40292

WB 220  
WOLFF mixture  
(original recipe)

WB 210  
WOLFF mixture  
(original recipe) 

Vineyard greening  
for 3 to 4 years

Organic quality 
for 3 to 4 years

10 kg 10 kg

We would like to thank Mr. 
Wolff of the Organic Farming 
Advisory Service for his 
help in producing this guide 
and for providing texts and 
images.

       living 
   sensual 
authentic

 Greening steep slopes

Winter greening with herbs

ORGANIC
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Vineyard greening

This mixture is designed for 
particularly dry sites in a range 
of wine-producing regions. 
Under very dry conditions, 
alfalfa can compete for water 
with productive vines because 
of its strong root structure. 
Alfalfa should not be grown 
in these regions. It has been 
replaced by increasing the 
proportion of other species in 
balance. This means that the 
mixture is still varied. 

 5% Perennial ryegrass  
 30% Creeping red fescue  
 20% Kentucky bluegrass 
 5% Perennial ryegrass  
 20% Chewing's fescue  
 20% Kentucky bluegrass 

 20% Browntop  
 20% Slender creeping red fescue  
 10% Kentucky bluegrass 
 30% Hard fescue  
 10% Creeping red fescue  
 10% Kentucky bluegrass

 60% Hard fescue  
 25% Slender creeping red fescue 
 15%  Chewing's fescue

 10% Perennial ryegrass  
 10% Slender creeping red fescue  
 10% Browntop  
 20% Creeping red fescue 
 30% Kentucky bluegrass 
 10% White clover 
 8% Black medic 
 2% Bird's-foot trefoil

 10%  Perennial ryegrass  
 40%  Kentucky bluegrass 
 20%  Kentucky bluegrass 
 10%  Perennial ryegrass 
 20%  Kentucky bluegrass

Sowing rate: 40 kg/ha 
Product no. 40293

Sowing rate: 40 kg/ha 
Product no. 40263

Sowing rate: 60 kg/ha 
Product no. 40264

Sowing rate: 80 kg/ha 
Product no. 40265

Sowing rate: 50 kg/ha 
Product no. 40261

Sowing rate: 40 kg/ha 
Product no. 40262

WB 225
WOLFF mixture
without alfalfa

WB 130  
Mulch mixture III 

WB 140  
Mulch mixture IV  

WB 150  
Mulch mixture V

WB 110  
Mulch mixture I 

WB 120  
Mulch mixture II

For very dry sites

Permanent vineyard greening I 
For dry sites

Permanent vineyard greening II 
For medium sites

For sloping sites, without clover

Permanent vineyard greening III 
For all sites

For sites with deep soil

10 kg

10 kg 10 kg 10 kg

10 kg 10 kg
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For greening slopes we recommend the two mixtures 
described below, which are both available from retail 
outlets and can be self-mixed before sowing in the 
proportions stated below. We recommend only green-
ing every other row. This should be done alternately 
every 2 to 3 years when turning over the soil.

Short-term perennial vineyard greening

 30% Hairy vetch 
 10% Crimson clover 
 45% Winter rye 
 4% Winter beet 
 3% Lacy phacelia 
 8%  Strongly-flavoured herb mix*

*containing: small burnet, caraway, ribwort, 
chicory, yarrow, wild carrot, parsley, fennel, 
borage, bird's-foot trefoil, camomile,  
cornflower, corn poppy

**developed by Timo Dienhart

 35% Sweet pea 
 25% Buckwheat 
 20% Hairy vetch 
 10% Crimson clover 
 7% Egyptian clover 
 1% Lacy phacelia 
 2% Sunflower

Sow this mixture for transition greening in summer 
in order to achieve rapid greening with deep roots 
and good soil cover. In summer droughts, roll or 
apply a deep mulch.

For seeding fallow land, to break up and improve 
the soil.Feed peas and field beans can be added if 
required.

70% WOLFF mixture 
(see page 36 for composition)

30% Mulch mixture  V 
containing:  
50% Hard fescue  
25% Slender creeping red fescue  
25% Creeping red fescue

 46% Common vetch 
 7% Lacy phacelia 
 20% Buckwheat 
 7% Egyptian clover 
 20% Hairy vetch

Sowing rate:  60–80 kg/ha 
Product no. 40285

Sowing rate:  50 kg/ha 
Product no. 40287

Sowing rate:  50 kg/ha 
Product no. 40286

Sowing rate:  60–80 kg/ha 
Product no. 40288

WB 200  
Greening for slopes

WB 240  
Winter greening with herbs**

WB 230  
High beechland mixture

WB 250  
Summer greening for all sites

10 kg

10 kg 10 kg

10 kg

Vineyard greening
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Gameland seed mixtures
Care and protection for game and nature

The constant changes in the farming 
landscape and the consequent shift in 
farm fauna and flora mean that game 
animals are increasingly forced onto 
farmland to find the food they need. Ir-
respective of this, their original habitat 
is increasingly being destroyed by hu-
mans. This means that game animals 
live on farmland for parts of the year. 
This land offers them peace and food in 

an otherwise species-poor cultivated 
landscape. Hunters, farmers and land-
owners have a responsibility towards 
game animals and are required to look 
after them. Interaction between hu-
mans and nature means that growing 
one of the mixtures for game listed of-
fers animals a retreat as well as a rich, 
varied diet. It also increases biodiver-
sity and enlarges the range of species 

grown in the cultivated landscape. An-
other benefit is that the wide range of 
plants in these mixtures attracts game 
animals away from farmland, thus pre-
venting the damage they might oth-
erwise cause to crops. It is important 
to bear a number of legal conditions in 
mind when sowing a new area of land 
for grazing by game animals. 
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Buckwheat
Cocksfoot
Field mustard
Fodder kale
Fodder radish
Forest perennial rye
Lacy phacelia
Polycaul
Red clover
Timothy grass
White clover
Winter rapeseed
Yellow mustard

Sowing period: from March-July 
Sowing rate: 50 kg/ha 
Sowing depth: 1-2 cm 
Product no. 40601

WA 10  
Emergency feeding 

∂ For large and small game
∂ As autumn and winter feeding
∂ Can be used for up to two years

10 kg
Annual ryegrass
Avena
Buckwheat
Common vetch
Crimson clover
Egyptian clover
Field pea
Italian ryegrass
Leafy turnip 
Marrow cabbage
Red clover
Serradella
Spring wheat
Sweet lupin, blue
Winter rapeseed

Sowing period: from March-July 
Sowing rate: 75 kg/ha 
Sowing depth: 1-2 cm 
Product no. 40602

WA 20  
Gameland seeds
For roe deer, fallow deer and red deer

∂ For large and small game
∂ As summer and winter feeding
∂ Can also be used on light soils
∂ Annual

10 kg
Buckwheat
Black medic
Borage
Caraway
Chicory
Crimson clover
Fennel
Fodder mallow
Forest perennial rye
Hairy vetch
Hedge bedstraw
Lacy phacelia
Parsley
Parsnip
Perennial ryegrass
Radish
Red clover
Ribwort plantain
Sainfoin
Serradella
Small burnet
Timothy grass
White clover
White mustard
Wild carrot
Winter rapeseed
Yarrow

Sowing period: from March-August 
Sowing rate: 30-35 kg/ha 
Sowing depth: 1-2 cm 
Product no. 40612

WA 30  
Trio

∂ For large and small game
∂ Rich in herbs
∂  Marrow cabbage and fo-

rage rapeseed are sources of 
feed, especially in winter

10 kg

Gameland seed  
mixtures
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Alsike clover
Avena 98/85
Egyptian clover
Field pea
Fodder radish
Perennial rye 98/85
Red clover
Spring wheat 98/85

Sowing period: from March-June 
Sowing rate: 40-50 kg/ha 
Sowing depth: 2 cm 
Product no. 40608

WA 50 
Pioneer mixture

∂ For large and small game
∂ Annual to winter-hardy
∂  For cultivation and grassing of forest phasses
∂  For wild bore distraction  

10 kg

WA 40  
Deer meadow

∂ For large and small game
∂ Well-balanced clover-grass mixture
∂ Very tasty
∂  Great variety of species; 

also interesting for hare
∂ Year-round feed
∂ Perennial

10 kg

Alfalfa
Bird’s-foot trefoil
Black knapweed
Black medic
Caraway
Chicory
Cow parsley
Dandelion
Fennel
Hairy vetch
Honey clover
Lacy phacelia
Parsnip
Persian clover
Red clover
Red fescue
Reed canary grass
Ribwort plantain
Sainfoin
Small burnet
Sunflower
Teasel
Timothy grass
Westphalian fodder kale
White clover
Wild carrot
Yarrow

Sowing period: from March-August
Sowing rate: 40 kg/ha
Sowing depth: 0-1 cm
Product no. 40605

Gameland seed  
mixtures

For gameland a start 
fertilization of N/P/K 
with 60 kg N/ha is re-
commended. 
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Agrimony
Alfalfa
Alsike clover
Bird’s-foot trefoil
Black medic
Bladder campion
Bladder campion
Borage
Buckwheat
Canary flower
Caraway
Chinese mallow
Chircory
Common mallow
Common salsify
Common self-heal
Common teasel
Common vetch
Corn marigold
Corymbflower tansy
Cow parsley
Dyer’s rocket
Evening primrose
Fennel
Fodder carrot
Foxtail millet
Golden marguerite
Greater knapweed
Hedge bedstraw
Hogweed
Hornwort

Linseed
Mugwort
Mallow
Meadow knapweed
Meadow sage
Milk thistle
Mullein (white, dark, common mullein)
Musk mallow
Oregano
Ox-eye daisy
Parsley
Parsnip
Ragged-robin
Red campion
Red clover
Ribwort plantain
Rough hawksbeard
Sainfoin
Salad burnet
St. John’s wort
Sticky catchfly
Sunflower
Tansy
White campion
Wild angelica
Wild basil
Wild carrot
Winter vetch
Yarrow
Yellow bedstraw
Yellow rocket

Sowing period: from March-end of August 
Sowing rate: 10 kg/ha 
Sowing depth: 2-3 cm 
Product no. 40621

WA 70
Habitat I

∂ For small game
∂ Perennial
∂ Wide variety of species
∂ Very flower-rich
∂ Increases biodiversity
∂ Balanced feed supply
∂  Particularly interesting for 

insects, bees and birds

10 kg

For gameland a start 
fertilization of N/P/K 
with 60 kg N/ha is re-
commended. 

Gameland seed  
mixtures



Agri-environment measures
focusing on the environment

A varied landscape and the mainte-
nance of valuable natural resourc-
es: these are the aims for which the 
German federal states have pub-
lished individual agri-environment 
measures (AEMs). Funding is avail-
able to support measures protect-
ing the environment and resources.

Certain seed mixtures form part of 
these AEMs. Growing these specif-
ic mixtures is intended to promote 
regional biodiversity. This increase 
in biodiversity in fields will have a 
positive effect on the agricultur-
al landscape, which can be very 
one-sided, and will offer habitat to 

insects and wild animals and lei-
sure opportunities near to people's 
homes. To find out the exact condi-
tions governing the nature and ex-
tent of support, please consult the 
binding support regulations of your 
country and your region.
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Foto: I. Müller LTZ Augustenberg

Agri-environment measures
focusing on the environment
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Instructions for growing 
annual and perennial flower mixtures

46

Changes in climate and our agricultural landscape have made it increasingly important to provide our insects and na-
tive wildlife with safe havens. The demand for local recreation in the “green countryside” is steadily attracting more and 
more people towards nature. This means that creating a balanced and well-rounded offer in the form of flower strips and 
gamelands is increasingly important.

SOWING PERIOD 
∂ From mid April to May (preferably frost-free) 
∂ Soil temperature of approx. 10 °C and above (similar to maize sowing)
∂ An autumn sowing possible up to mid August

PREPARATION
∂ Fine-grained soil, evenly distributed seedbed
∂ Free from harvest residues
∂ If required, plough in the previous year’s winter
∂ Ploughed grassland and problematic locations (couch grass, millets) are less suitable
∂ Avoid competition by other plants as much as possible
∂ Continuously check the growth of problematic weeds

SOWING
∂ Seeds should be planted only on the surface 
∂ Turn the seeds for lasting soil contact
∂ Surface must be dried
∂ Perennial flower mixture: seeds should not be covered with soil
∂ Annual flower mixture: covering the seeds with little soil is no problem (1 cm) 
∂ Field emergence after 2–4 weeks, depending on the variety

MAINTENANCE
∂  A maintenance cut (shearing) may be helpful in suppressing weed growth –  

this can be done at a plant height of about 20 cm or higher (approx. 10–15 cm above soil)
∂  No maintenance measures should be taken during the incubation and breeding season of 

furred game and game birds (April–July), consider insect protection during flowering
∂  For perennial mixtures the annual maintenance cut is recommended in the spring –  

removing the growth from the field is always more advantageous than mulching
∂  A process in stages is beneficial: first cut one strip and then the next strip after about  

3–4 weeks
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Undersowing in maize
Soil and water protection supported by the  
federal states

Undersowing in maize is a tried and 
tested method of protecting the soil 
and preventing erosion. Red fescue, 

cocksfoot, perennial ryegrass and 
Italian ryegrass are suitable types 
of grasses. Red fescue is a slow-
growing plant which can be sown at 
the same time as maize or until it has 
reached its maximum height. Cocks-
foot and perennial ryegrass are sown 
when maize plants have between two 
and six leaves. Fast-growing Italian 
ryegrass should not be sown until the 
maize is at least 30 cm tall. Sowing 
rates and methods are shown in the 
table below. One of the easiest me-
thods is to apply coated seed to land 
on which maize is already growing 
by a manure spreader or slug pellet 
spreader. This method is accurate 

and allows a large area of land to be 
sown. Another option is to sow the 
seed in the fermentation residue/
slurry required that is applied to the 
standing maize crop by a drag hose 
slurry spreader. If seed is sown by 
drilling, only three rows should be 
sown between the rows of maize. The 
seed costs can be more than offset 
by a single successful application 
as a result of higher yields from the 
follow-on crop.

Field beans: Undersowing is also pos-
sible in this crop. Please contact us if 
you have any questions: we would be 
delighted to advise you.

THE AIMS OF UNDERSOWING  
IN MAIZE ARE:

∂ Protection against erosion 
∂  Improving the condition of  

the soil and
∂ its ability to bear crops
∂ Fixing nutrients 
∂ Building up humus 
∂  If applicable, providing feed  

in spring

Undersowing ac-
cording to maize 
development 
stage

Grass species Sowing rate  
kg/ha

Application method

3–6 leaves MG-500  
coated seed

20 Slug pellet spreader 
with slurry

When plants are  
at least 30 cm tall

Italian ryegrass 15–30 Broadcast sowing

Humus balance 
Maize -560 kg humus-C/ha and year
BG mixture* +800 kg humus-C/ha and year
(e.g. BG 30 or 50)                                                          
 +240 kg humus-C/ha and year

* +200 kg humus-C/ha and year in the year of sowing and  
 +600 kg humus-C/ha and year in the next main crop year

Successful undersowing in maize
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Undersowing in cereals
For the extra cut in the year

Most grasses, clovers, and mix-
tures of these plants, are suitable 
for undersowing in cereals. Modern 
cereal varieties are very stable and 
not prone to lodging. This reduces 
the chance of the undersown plants 
regrowing in subsequent years. Un-
dersowing is common when plants 
are being grown for seed produc-
tion. The required know-how is pre-
sent. Undersowing has a number 
of benefits in the context of crop 
rotation. Firstly, it protects against 
erosion and improves the ability of 
the soil to bear crops. Secondly it 
helps to protect groundwater (re-

gional aid may be available). The 
undersown crop has more time to 
grow once the main crop has been 
harvested for silaging. 

The lower seed costs are a bene-
fit from a financial point of view, 
and this approach also spreads 
the workload more evenly. The 
plants can be cut once a year. The 
aim of undersowing is to profit 
from growth after the main crop 
has been harvested for silaging. A 
well-established undersown crop 
will start to emerge as soon as 
the main crop has been harvested, 

as light can now reach the young 
grass plants so that they imme-
diately start to grow. Newly sown 
crops will take 14 days longer. 
Highly competitive species such as 
Italian ryegrass, perennial ryegrass 
and hybrid ryegrass are suitable for 
spring sowing. Cocksfoot, red or 
white clover and mixtures of these 
plants can also be sown. 

Seed can be sown into existing 
plants by either a drill or a manure 
spreader. The table below contains 
information about sowing rates 
and times:

Humus balance 
Cereal -280 kg humus-C/ha and year
BG mixture** +800 kg humus-C/ha and year 
(e.g. BG 30 or 50) _________________________  
  +580 kg humus-C/ha and year

** +200 kg humus-C/ha and year in the year of sowing  
 +600 kg humus-C/ha and year in the next main crop year

* Sow more seed if using a tetraploid variety

Species/mixture Amount in 
kg/ha

Winter 
barley

Winter rye Winter wheat 
Triticale

Spring cereals

Spring undersowing 
Biogas express mixtures

BG 50 coated seed 

BG 55 normal seed 
BG 10

25–30 
15–20 
20

from March 
from March 
from March

from March 
from March 
from March

April 
April 
March/April

from the 3-leaf stage 
from the 3-leaf stage 
as early as possible

Individual seeds 
Perennial ryegrass 
Italian ryegrass  
Hybrid ryegrass

 
10–15* 
14–16* 
14–16*

 
Feb./März 
April 
April

 
Feb./March 
April 
April

 
 
April/May 
April/May

 
as early as possible 
from the 3-leaf stage 
from the 3-leaf stage
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Maize-Common bean- 
mixture
Through the use of maize-common 
bean-mixtures the root space is ef-
fectively used and higher total yields 
can be generated. Simultaneously the 
protein content of the silage increases 
significantly. In what way the substra-
te can be used in dairy cattle feed as 
well as in biogas plants, is currently 

being researched by the Thünen Insti-
tute (Braunschweig, Germany). The in-
gredient phasin could be problematic 
here, but first common bean varieties 
are available on the market where the 
phasin content is reduced by 20 times. 
In addition to the advantages menti-
oned, the common bean as a legume 

is able to improve the nitrogen utiliza-
tion of pure maize cultivation. On the 
one hand, in the case of nitrogen ex-
cess, an additional intake can be made 
by the common bean, while in the case 
of deficient situations, the nitrogen  
fixation of the legume takes effect. 
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Cultivation telegram

Sowing Mixture Alternating rows

Simultaneous sowing of maize and common 
bean in one row with conventional row 
spacing

Conventional maize sowing with 75 cm row 
spacing, afterwards or max. 3 days after so-
wing of common bean row exactly between 
the maize rows

Sowing rate In dependence on the desired properties of the silage the amount of maize to common bean 
can be balanced (6 + 6 plants/m²); for an optimal result a low maize overhang is recom-
mended (8 + 4,5 plants/m²).

Herbicide measures* Conventional Ecological

In the pre-emergence, max. 2 days after so-
wing, Spectrum® and Stomp® Aqua. When 
using Focus Ultra resistant maize varieties, 
postemergence millet use is possible. Other 
herbicides are currently being reviewed by 
the Chamber of Agriculture.

In general good effects can be achieved by 
hacking. Here the same the same technique 
as pure maize cultivation can be used. 

Harvest Usually at the same time as maize, depending on the variety a bit later. The same technique 
can be used. 

Varieties ∂ Maize: stable and insensitive for stem rot

∂  Common bean: tolerant for cold, high yielding, adapted maturity groupe

*Please note the current legal situation! 

Maize-common bean-mixture for your biogas plant!
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Maize-Common bean- 
mixture
More than just biodiversity!

The maize-common bean-stock is able to utilize the light 
better. At the same time the crops shade the soil much 
more, so that the weed pressure can be significantly  

reduced. Additional advantages are a better tilth which 
results in a higher biological activity. Even erosion can be  
improved through the cultivation system!

Maize with common bean Maize without common bean

Plant stock just before the harvest
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Common beans belong to the family Phaseolus. When the benefits of legumes should be utilized and a successful 
symbiosis between bacteria and plants formed, an inoculation with rhizobia is inevitable on most sites, because the 
naturally occurring bacteria are only available in very small numbers. 

The inoculation makes the difference!

Common bean 10 weeks after sowing with clearly nodule formation
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BG 110 Common bean mixture 
For the maize-
mixture-cultivation

Sowing rate:  1 unit/ha (45.000 grains)
Sowing period:  as mixture/ undersowing with maize
Harvest: like maize pure sowing

The BG 110 common bean mixture is made 
up of the two varieties ANELLINO VERDE and 
MERAVIGLIA DE VENEZIA, which are excellent 
for the mixture cultivation with maize. These 
varieties have a relatively late ripening and 
adapt to the harvest date of maize. 

In addition, the dry mass production is signifi-
cantly higher than it is the case with varieties 
for vegetable production. The cultivation is 
possible as undersowing as well as in the 
direct mixture with maize in order to be able 
to achieve the individually best solution for 
each farmer.

1 unit/ha (45.000 grains)

100 % Common beans (2 varieties: 
ANELLINO VERDE and MERAVIGILIA DI 
VENEZIA)

Art.-Nr. 40153

Gründecke

GIFT CAMPAIGN! 
 
Buy BG 110 common 

bean mix and you 

get the right rhizobia 

inoculant for this 

mixture.*
*As long as stocks last!

Application inoculants
The liquid inoculant is supplied ready for use and should only be applied just befo-
re sowing. In order to achieve an optimal result, the inoculant needs to be applied 
to seeds as evenly as possible. This can be done using a pump dispenser or a field 
sprayer. It is recommended to perform the inoculation directly in the seed drill or in a 
suitable container. Only by careful mixing a safe inoculation can be guaranteed. 

Application steps
1. Shake the bottle well before use
2. Twist the bottle open and pour the content evenly over the seeds to be treated
3. Mix the treated seeds well for 20 minutes
4. Sow treated seeds immediately
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Suitability for cattle feeding confirmed!
In practice the first farmers are doing it, the research is following and 
confirms the feasibility of maize-common bean-silage in cattle feeding. 
First extensive experiments show that the bitter substance contained in 
the common beans is no problem for ruminants. No loss of performance 
of the animals can be observed and no health problems can be identified. 
Also in the milk phasin can not be detected. Currently hypotheses are 
formulated that much of the substance is already degraded in the course 
of silage.

 

The benefits at a glance

More protein with common beans
Common beans are characterized by a high protein content in grain lay-
ers and the whole plant. With 14 % the protein content of the whole plant 
is twice as high as the protein content of a maize plant. By using the mix-
ture less protein has to be fed into the feed.

Fast soil coverage, high weed suppression
The common bean amount leads to a rapid shading of the soil and closes 
the rows in less time than the corn in pure cultivation. As a result, weeds 
are suppressed selectively right from the start and at the same time the 
biological activity of the topsoil is increased. The amount of incidental 
light is also used much more efficiently by the mixture.  

Legume = nitrogen fixing
The common bean is able to enter in a symbiosis with nodule bacteria 
and thereby make nitrogen available to the plant. This nitrogen can be 
used for the supply of the bean plants, but also for the neighbouring 
maize plants. 
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Seeds for biogas
Useful alternatives to maize cultivation

High maize content in crop rotation 
inevitably leads to a negative humus 
balance. Cultivation of maize takes up 
to 600 kg of humus carbon from the 
soil each year. To compensate for this 
loss of humus, the correct compo-
nents have to be selected for crop ro-
tation. Grasses make a valuable con-

tribution to the formation of humus 
and counteract humus decomposi-
tion. Wild plants serve as fodder and 
shelter to many animals. They can 
also form an ecological priority area. 
Wild plant mixtures also offer very 
attractive views during the growing 
season, thus helping to improve the 

image of the biogas industry. In addi-
tion to wild plant mixtures, there are 
also other attractive biogas express 
mixtures that offer an appealing op-
tion for creating a positive humus 
balance. Examples of this include 
mixtures BG 30 and BG 50.

Other biogas mixtures are 
available for arable feed crop 
production.
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The best solutions 
for fermenters and soil

Biogas express clover grass mixtures 
with short-lived ryegrasses for an-
nual and short-term perennial use. 
Grasses from field feed production 
or permanent grassland are ideal for 
biogas plant use. They also keep soil in 
excellent condition. The advantages 
of biogas express mixtures are:

Good value for money! The grassland 
premium adjusted for arable land 
cuts the production costs per tonne 
of grass silage. This means that gras-
ses have caught up considerably with 
maize from a financial point of view. 
Using grasses in biogas plants is a 
more flexible approach. As they spend 
longer in the fermenter, the crops can 

later be fed to dairy cattle. This saves a 
cut without losing out on yields, saving 
time and expense. The clover species 
found in the biogas express mixtures 
meet the conditions of environmental 
programmes, which state that rotation 
cycles must have a certain proportion 
of legumes.

BG 30 Biogas express  
RED CLOVER

20 kg

Duration of use:  annual and short-term perennial
Crops:   1–2 as a pure catch crop / 4–5 in  

the main production year
Sowing rate:  40 kg/ha
Sowing period:  in early spring as undersowing or   
 immediately after the main crop 
 has been harvested
Fertiliser: 40 kg N/ha at sowing
Harvest: after WPS from July onwards;  
 in the main production year at  
 the start of flowering

Short-term perennial, winter-hardy mixture 
that can also be undersown. The highest yield 
is achieved in the year after sowing. BG 30 
contains only recommended varieties that 
produce excellent yields. All the varieties used 
are tetraploid, and their genetics mean that they 
have a high sugar content making them ideal for 
silaging. The crop can be cut up to three times in 
the year of sowing if the seed is undersown in a 
WPS crop. The overwintering crop can be silaged 
either all year round, or alternatively only the first 
growth can be silaged before maize is sown.

71% Italian ryegrass (at least 3 varieties)  
29% Red clover

Product no. 40145

BG 50 Biogas express 
UNDERSOWING coated seed

20 kg

Duration of use:  annual and short-term perennial
Crops:  2–3 after WPS, in the following  
 year 4–5
Sowing rate:  25–30 kg/ha
Sowing period:  from the start of vegetation
Fertiliser: 60 kg N/ha after WPS harvest
Harvest: from July 
 
 
 

Special mixture for undersowing in cereal 
(including maize); coated seed makes it easy to 
sow with a manure-spreader; the nutrients in the 
seed coat make for better emergence.

50% Perennial ryegrass 
50% Italian ryegrass

Product no. 40149
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BG 70 Wild plant mixture, 
long-term perennial

BG 60 Biogas express 
DRY SUMMER

10 kg

10 kg

Duration of use:  ≥ 5 years
Crops:  1
Sowing rate:  10 kg/ha
Sowing period:  April-May
Fertiliser:  1st year: 50–100 kg N/ha*/ 2nd year: 

max. 150 kg N/ha* 
Harvest: Aug.-Oct.

Duration of use:  single cut
Crops:  1 when grown as catch crop
Sowing rate:  30 kg/ha
Sowing period:  Early June to late July after WPS  
 or cereal harvest
Fertiliser: 60 kg N/ha at sowing
Harvest: for WPS when the bristle oats have  
 reached the milk-ripe or dough-ripe  
 stage

Mixture containing annual and long-term 
perennial species; no further work is needed 
in subsequent years apart from fertilising 
and harvesting. Dry mass yields of up to 110 
quintals DM/ha are possible. The methane 
yield can reach approximately 300 NI/kg 
organic DM. Sow at the same time as maize. 
 

This mixture is for growing as a catch crop and 
can be cut once. The species contained in the 
mixture are particularly suited to sites where 
water is scarce. Bristle oats and sunflower 
produce high dry mass yields, and common 
vetch contributes to organic nitrogen fixing. 
The crop can be harvested intermittently or 
after WPS when the bristle oats have reached 
the milk-ripe or dough-ripe stage.

25 robust, annual cultivated 
species, biennial wild and 
cultivated plants and long-lived 
shrubs**

50% Bristle oat 
34% Common vetch 
16% Sunflower

Product no. 40146

Product no. 40150

BG 55 Biogas express 
UNDERSOWING -  
normal seed

20 kg

Duration of use:  annual and short-term perennial
Crops:  2-3 after WPS, 4-5 in the following year  
 or if used purely for greening
Sowing rate:  15–20 kg/ha
Sowing period:  at the start of the cereal vegetation period  
 or when the maize crop is knee-high
Fertiliser: 60 kg N/ha after WPS harvest
Harvest: from July in cereal or in the following year  
 after maize 

Special mixture for undersowing in maize 
and cereal. The mixture can be used purely 
for greening and for feed as a follow-on crop 
after maize and/or cereal have been grown 
as a main crop. 

50% Perennial ryegrass 
50% Italian ryegrass 

Product no. 40142

* according to N min.   ** exact composition on request
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BG 80 Field edge 
flower mixture, 
annual

BG 100 Vetch-rye mixture 

BG 90 Wild plant mixture, 
long-term perennial

10 kg

20 kg

10 kg

Duration of use:  annual
Crops:  1 
Sowing rate:  10 kg/ha
Sowing period:  April-May
Fertiliser: 50 kg N/ha*
Harvest: Sep.-Oct.

Duration of use:  annual
Crops:  1 
Sowing rate:  100-120 kg/ha
Sowing period:  September-October
Fertiliser: 40 kg N/ha at sowing and 
 40 kg N/ha in spring
Harvest: When the green rye has reached the  
 milk-ripe stage

Duration of use:  ≥ 5 years
Crops:  1 
Sowing rate:  10 kg/ha
Sowing period:   May-June 
Fertiliser: 1st year:  50–100 kg N/ha*
 2nd year: max. 150 kg N/ha*
Harvest: Aug.-Oct.

Ideal for farmers who appreciate an alterna-
tive approach to substrate production but do 
not want to commit themselves for several 
years. This mixture contains eleven different 
annual species that form a varied biotope and 
produce a good yield.

The main advantage of this mixture of hairy vetch 
and green rye is that it tolerates dry sites. The BG 
100 mixture performs well even under challenging 
conditions, producing large quantities of biomass 
with stable yields and a good gas yield. Hairy vetch 
is winter-hardy and the mixture is suitable for both 
dry and cool sites. 

No further work is needed in subsequent years 
apart from fertilising and harvesting. Dry mass 
yields of up to 110 quintals DM/ha are possible. 
The methane yield can reach approximately 300 
NI/kg organic DM. BG 90 can be sown even quite 
late in the season, for instance after the green 
rye harvest. 

11 different 
annual species**

Green rye  
Hairy vetch/Hungarian vetch

Biennial wild and  
cultivated plants and  
long-lived shrubs**

Product no. 40151

Product no. 40148

Product no. 40144
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Sudan grass & rye
High dry matter yields and methane yields

Sudan grass - Sorghum bicolor 
x Sorghum sudanense

Sowing rate:   For biomass production, 45-55 
plants/m², equal to 1 unit/ha, are 
desirable. Row spacing approx. 
25-30 cm when using convention-
al drill technology. As a catch crop 
to bind nitrate: 2 pack/ha (90–110 
plants/m²). 

Fertilisation:  120 kg N/ha, 50 kg P2O5/ha and 
250 kg K2O/ha.  
Observe the results of the soil 
testing.

Harvest:  Harvesting is done using the 
row-independent maize chopper. 
A dry matter content of 25% is 
desirable. 

Duration of use:  annual
Utilisation:  1 x
Sowing rate:   350 grains/m², approx. 159 kg/ha 

   as pure stand
Sowing period:  until mid-October
Fertilisation:  40 kg N/ha before sowing, 80 kg 

N/ha in spring
Harvest: early to mid-May

SUSU 
SUSU is unbeatable as a catch crop. It generates 
high biomass and DS yields in a very short time 
and requires less water than maize. KARIM makes 
methane contents of up to 55% possible. This 
multi-harvest variety is a perfect catch crop for 
energy crop rotations. 

JOBARO / PASTAR 
JOBARO and PASTAR have been bred specifically 
for greening and to produce biogas substrate. 
The varieties are ideal for winter catch crop 
cultivation. Its hardiness ensures very reliable 
yields. 

They can yield 40-60 q dry matter per hectare. 
The JOBARO and PASTAR forage ryes can be 
cultivated on their own or in a mixture with 
legume-containing winter vetches and winter 
peas (e.g. in BG 100).

Product no. 104611 (SUSU)        
Product no. 104621 (KARIM)

Product no. 700120 (JOBARO)
Product no. 700122 (PASTAR)

15 kg 25 kg

Rye
Secale cereale
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Cup plant
Sliphium perfoliatum
The cup plant is a flowering plant from 
the North American prairie. It is a pe-
rennial plant, which is grown as an 
energy plant because of its large bio-
mass production and is used in biogas 
plants. Depending on the location the 
cup plant can reach a growth height of 
up to 3 meters. The leaves are medium 

green, oppositely arranged and hairy. 
What is eye-catching with this plant 
are the leaf pairs grown on the stem 
which form small "cups", which, in turn, 
collect dew and rain water. Because of 
this characteristic, the cup plant is well 
adapted to drought and can handle 
longer dry periods.

➜  Can be used over 10 years
➜  Undemanding and easy-care (from 

the 2nd year only fertilizing and 
harvesting) required

➜  Methane yield as high as in corn
➜  The crop has a good silage suita-

bility, the yields are 130-200 dt/ha 
dry weight

1 kg

Cultivation

Establishment in combination with maize

Firstly, the cover crop maize is drilled with 4-5 
plants/m². Immediately afterwards sow the 
cup plant with approx. 3 kg/ha using drill so-
wing technology with closer distance between 
the rows flat over it.

Thus, the first year of cultivation of cup plant 
can be bridged without yield loss.

Cup plant
Usages per year:  1 
Sowing rate:   2,5 kg/ha, undersowing in maize 3 kg/ha 
Sowing period:   mid April-end of May 
Fertiliser:   depending on the soil 40-100 kg N/ha 
Harvest:   end of August-mid Septemberr

Product no.  400092



63



Crop plants  
for main crop and catch crop cultivation
Forage grasses
Annual and Italian ryegrasses are 
suitable for growing as a main crop 
or catch crop. When grown as catch 
crops, these species also provide 
a high-quality, inexpensive yield. 
The short term mixture A3 contains 
these two species as well as hybrid 
ryegrass.

Clover seed
Clover is generally grown as a main 
crop. Alfalfa and red clover are the 
principal types, and are very popular. 
They provide a high protein yield and 
nitrogen for the next crop. The most 
valuable types for growing as a catch 
crop are Persian clover and Egyptian 
clover, grown in mixtures also con-
taining annual ryegrass.

Green manure
Radish, mustard and lacy phacelia 
are classic green manure plants. But 
buckwheat is becoming increasing-
ly popular as a catch crop. All these 
species help suppress weeds, in-
crease soil humus levels and are im-
portant in protecting against erosion. 
For farmers operating a no-ploughing 
approach, green manure plants are 
an important element of the mulch 
sowing process.

Nematode control
Beet nematode control is essential if 
high beet yields are to be obtained. 
Radish and mustard are good choic-
es for organic control. A number of 
factors determine success: firstly the 
variety, followed by the amount of fer-
tiliser applied, sowing time and soil 
preparation. In addition to beet nem-
atodes, root-gall nematodes can also 
be fought with tested and approved 
varieties. Further information can be 
found starting on page 126.

TERRA GOLD® mixtures
TERRA GOLD® mixtures play several 
roles. Following legislation, they help 
increase the humus content of the 
soil and are important to humus bal-
ances. They are also helpful in organic 
control of soil-dwelling pests affect-
ing vegetables and potatoes. Their 
mechanisms of action are described 
in detail on the following pages.

Organic seed 
Consumer interest in food quality has 
never been higher. People are buying 
more and more food that has been 
produced in an environmentally re-
sponsible manner and is therefore 
healthier. The amount of land classi-
fied as used for organic farming has 
more than doubled in the past ten 
years. This positive trend is set to 
continue. Thanks to its close involve-
ment with organic seeds, Feldsaaten 
Freudenberger has many years of 
experience with them and can offer a 
wide range. 

Dr. Jürgen Bestajovsky, 
Feldsaaten Freudenberger
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New (green) genetic  
engineering 
EU court verdict – what do we need to know?
The history of plant breeding goes 
way back in time. As early as 10,000 
BC, emmer and einkorn wheat be-
came the first cereal varieties to be 
specifically selected and cultivated. 
Later, these varieties came to Cen-
tral Europe and many other different 
cereal varieties originated through 
genetic selection that are being cul-
tivated even today. 
Today’s systematic plant breeding 
is based on the hybridisation exper-
iments and observations of Gregor 
Mendel and the resulting discovery 
of Mendel’s laws in 1866. Intensive 
cross-breeding has been carried out 
on this basis since 1900 and con-
tinues to be done even today. A ma-
jority of varieties available today are 

a result of this hybridisation and 
cross-breeding. 
In the last century, a variety’s yield 
was the main priority. This, howev-
er, has changed. Specifically desired 
qualities such as resistance to dis-
eases and ability to adapt to different 
climatic factors now play a key role in 
the breeding. 
Already existing varieties are usually 
crossed using the classical hybridisa-
tion technique in order to achieve new 
characteristics. If the desired charac-
teristic is not present in the existing 
variety, or is only weakly developed, 
then the use of wild plants express-
ing appropriate characteristics can 
be helpful. This, however, generally 
results in various problems. 

Firstly, it is not known whether the 
newly formed generation has the de-
sired characteristic. Secondly, many 
other genes and expressions of char-
acteristics are inherited which are of-
ten undesirable and existing charac-
teristics, such as yield or quality, are 
significantly impaired. A new variety 
can come into being only after many 
phases of backcrossing. 

Classical hybridisation is thus 
based on species-specific 
genes, is subject to random 
distribution of mother and 
father genes and takes a long 
time (10–15 years for every new 
characteristic).

Perennial 
ryegrass 

Wild variety with  
rust resistance (●)

X X➜

Perennial ryegrass 
cultivar with  
susceptibility  

to rust

F1 generation 
(cross-breeding 

product) contains 
50% characteris-

tics of each parent. 
Therefore, apart 
from the desired 
characteristics 
(●) undesired 

characteristics of 
the wild variety 

are also present 
(●)

The objective of 
backcrossing  

is to keep the rust 
resistance gene 
through genetic 

selection  
and at the same 

time gain as 
many positive 

characteristics of 
the cultivar 
as possible

Backcrossing of 
the F1 generation 
with the cultivar

New variety with
rust resistance 

(●)  
and as many 

characteristics 
of the cultivar as 

possible (●), 
a few charac-
teristics of the 
wild variety are 

retained (●)

Several

backcrossing
steps 

(10–15 years)

➜ ➜

Classical cross-breeding
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Classical genetics achieved a new 
technological breakthrough at the 
end of the 1990s. In this new meth-
od, a gene with the desired resistance, 
which could theoretically originate 
from any organism, is introduced into 
the genome of the cultivated plant. 
This method, however, is subject to 
various contingencies as well. The po-

sition the target gene will attach in the 
genome is generally unknown, as well 
as whether it will be attached multiple 
times, and whether the integration will 
damage or even destroy other genes. 
Laborious, expensive and lengthy tests 
under isolated conditions are required 
to control and evaluate the outcome of 
this genome modification.

Classical genetic engineering 
thus allows access to non-spe-
cies-specific genes, involves 
enormous expenditure and 
effort and can be controlled 
only to a limited extent.

In recent years, an increased knowl-
edge and understanding of cultivated 
plant genomes and biotechnologi-
cal advances has given rise to a new 
(green) genetic engineering, usually 
known as the CRISPR/Cas system. 
This technology has two distinct ap-
proaches. In the first approach, the 
species-specific genes are modified:  
the prerequisites for this approach are 
that an appropriate resistance gene 
is known and that it exists in slightly 
modified form in the cultivated plant. 
CRISPR/Cas is able to slightly modi-
fy the relevant gene with the highest 

precision and thus “rewrite” it in the 
required form. This involves a breeding 
process within the genome of the re-
spective cultivated plant and thus the 
modification of species-specific gene. 
The resultant new variety can also be 
achieved with the aforementioned 
classical cross-breeding, genetic se-
lection and backcrossing technique. 
CRISPR/Cas, however, saves a lot of 
time, is significantly cost-efficient and 
is performed under highly controlled 
conditions.  
On the other hand, there is a second 
approach where a non-species-spe-

cific gene – using the known process 
of classical genetic engineering – can 
be introduced into the plant genome 
using CRISPR/Cas. This also is a sig-
nificantly cost-efficient and time-sav-
ing method. The process can be better 
controlled than classical genetic engi-
neering. However, many groups have 
raised concerns about whether mix-
ing genes from different organisms is 
sensible or may involve unforeseeable 
risks. 

Classical genetic engineering

Conventional  
maize variety  

with ECB infestation

X

Bacteria Bacillus  
thuringiensis with gene  

to produce  
Bt toxins (●)

New Bt maize variety  
with production of  
Bt toxins without  
pest infestation

Bt gene is trans-
ferred via the 

carrier (agrobac-
teria)

Maize cell

➜

Transferring genes from the bacterial 
genome to the maize genome
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New (green) genetic engineering CRISPR/Cas

Perennial ryegrass cultivar 
with inactive or defective 

“rust resistance” gene

Perennial ryegrass cultivar 
with active “rust resist-

ance” gene
Repair or  

activation using the  
CRISPR/Cas system

➜➜

S

e a r c h C u t
R e p a i r

✂

Specific approval regulations apply al-
most throughout the world for breed-
ing with classical genetic engineering. 
In addition, legal provisions for han-
dling genetically modified organisms 
(GMO) were made extremely stringent 

in Europe in 2003. Since 2015, spe-
cial national provisions are possible 
through which (despite EU approval) 
the cultivation of specific GMO varie-
ties can be prohibited at national level. 
Many EU countries, including Germany 

and France, make use of this option. In 
2017, the largest GMO cultivation are-
as within the EU were located in Spain 
(129,000 ha) and Portugal (7,000 ha). 

Source: ISAAA (www.transgen.de)

What are the applicable legal regulations and what has changed?

Cultivation of genetically modified maize in Europe in hectares
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The question remains as to the signif-
icance of the current EU verdict and 
why it is being met with such a great 
lack of understanding by many insti-
tutions and organisations. It is impor-
tant to know at this point that French 
NGOs have filed a petition with the Eu-
ropean Court of Justice, demanding a 
conclusive clarification regarding the 
handling of new breeding methods (in 
particular CRISPR/Cas) in the future, 
as well as their classification. 
Numerous expert panels, officials, or-
ganisations and even the district at-
torney for this case were in agreement 

and pleaded in favour of a classifica-
tion of the various breeding meth-
ods based on the process involved. It 
therefore seems eminently sensible 
that the focus is on the type of mod-
ification and the decisive factor is 
what happens in the plant genome. 
The modifications in the plant ge-
nome, which could also be achieved 
through conventional cross-breeding 
where the focus is exclusively on spe-
cies-specific genes, should be clear-
ly differentiated from the methods 
concerned with introducing non-spe-
cies-specific genes into an organism. 

The verdict of the European Court of 
Justice, which considers all organ-
isms produced through mutagenesis 
as GMO in terms of the present direc-
tive on genetic engineering, came as 
a surprise to many people. Modifica-
tion of a plant genome using the new 
CRISPR/Cas system also falls under 
this directive, although in many ap-
plications there is no possibility at all 
of verifying the use of CRISPR/Cas. 
This fact in particular leads to abun-
dant confusion in terms of future ap-
proval processes.

A view of the global 
cultivation areas helps 
clarify the issue

Cultivation area
Germany
11.8 million ha

Total cultivation
areas:
1.6 billion ha

Scale
cultivation 
area
Germany
11.8 million ha

Percentage
of GM plants

Rice Maize

Wheat

Sugar beet

Rapeseed

Cassava
(manioc)

Cotton

Soya

Source: ISAAA 
(www.transgen.de)
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Annual ryegrass  
Lolium multiflorum ssp. westerwoldicum

Annual ryegrass is a member of the short-lived ryegrass family and puts out shoots in the year of sowing.  
Annual ryegrasses are bred for these uses:

1. for growing as a catch crop after 
the cereal harvest

2. as an annual to produce field 
fodder, to be cut several times in 
the year and in mixtures with Italian 
ryegrass (e.g. A2 short term mixture, 
see page 17)

Product no. 101011 Product no. 101031 Product no. 101000

■ BIGBANG, t. 
Early, very high-yielding variety

■ ANDREA, d.
A turbo-charged catch crop grass 

■ AUBADE, t.
A fast-growing tetraploid grass

An early, tetraploid ryegrass 
which produces high yields par-
ticularly at the first cutting, pro-
ving its quality. BIGBANG puts on 
mass easily and is very resistant 
to rust diseases. An ideal choice 
for anyone wanting a robust, high 
yielding grass. This variety is also 
especially suitable for use as a 
catch crop.

ANDREA is one of the earliest 
annual ryegrasses to develop 
when grown as a catch crop. Al-
ready 6-7 weeks after sowing the 
growth can be used as fresh feed 
or put into silage. ANDREA has 
a finely-branched root system, 
which means that it leaves large 
amounts of organic substance in 
the soil – an important contri-
bution to improving the humus 
content and condition of the soil. 
Ideal as an ingredient in sowing 
land for permanent grassland 
and for resowing on very patchy 
plots.

Its extremely rapid growth and 
early maturing mean that AU-
BADE can provide high-quality, 
tasty feed just 6 to 8 weeks after 
sowing. AUBADE is suitable 
for use as an annual field feed 
plant grown either alone or in a 
mixture with Persian clover. It 
is also very important for green 
manuring purposes – especially 
in areas where sugar beet is 
grown – because of the dense 
root system which it puts down 
the topsoil.

Sowing rate:   diploid varieties 40-45 kg/ha, tetraploid  
  varieties 45-50 kg/ha
Sowing period:   as main crop until the end of April, as catch crop  
  until the end of August
Sowing depth:   1–2 cm
Distance between rows:  as cereals
Fertiliser:   at the first cut 80-100 kg N/ha, at every other  
  cut 60-80 kg N/ha

Diploid and tetraploid varieties have been bred. The annual ryegrass ANDREA is particularly suitable as a "nurse grass" 
when establishing permanent grassland and for oversowing on badly damaged grassland.

25 kg
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ANDREA d 3* 5 4 3 5 5 3 6 4

BIGBANG t 2 7 5 5 4 7 - - -

LEMNOS t 4* - - - - - 7 6 7

MELJUMP t 6 6 4 3 - 6 5 7 4

MELWORLD d 6 6 4 5 3 5 6 7 5

MENDOZA d 4 - - - - - 5 6 5

*do not show development of inflorescence in catch crop cultivation

       especially good

Source: Bundessortenamt [Federal Plant Variety Office], 2018
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Product no. 101042

Product no. 101021

Product no. 101022 Product no. 101066

■ MENDOZA, d.
High yields with very 
strong regrowth

■ MELJUMP, t. 
The supplier
Intense breeding work for 
many years has led to the ap-
proval of the tetraploid variety 
MELJUMP. In both years of va-
lue testing it was able to con-
vince with its very high total 
yields as a main crop. Equally 
MELJUMP can impress with 
its rust resistance and good 
stability. MELJUMP was also 
tested in catch crop cultivation 
and the variety shows good 
yields at two uses per year.

■ LEMNOS, t.
Ideal for main crop and 
catch crop cultivation

■ MELWORLD, d.
Recommended variety

This diploid variety was bred spe-
cifically for cultivation as a main 
crop. MENDOZA is fast-growing, 
can be cut several times, and 
produces outstanding dry mass 
yields throughout the year. Re-
growth after cutting is also very 
strong, ensuring uniform yields 
even from subsequent growth 
throughout the year. MENDOZA 
can be used fresh or silaged. 
Feed quality is further improved 
if it is grown in a mixture with 
Persian clover or the Egypti-
an clover. The first growth can 
also be used to produce hay for 
horses.

Many years of intensive bree-
ding work were rewarded when 
the tetraploid variety LEMNOS 
was finally approved. LEMNOS is 
ideal for growing as a main crop 
and catch crop. When grown as 
a main crop, it produces fresh, 
high-quality feed throughout the 
year thanks to its good regrowth 
capacity. When grown as a catch 
crop, it produces above-average 
yields. Relatively early ear deve-
lopment and outstanding yields 
form the basis for optimum and 
flexible feed qualities.

As a diploid variety, MELWORLD 
is very suitable for growing as a 
main crop. Its yield potential is 
extraordinary, especially in later 
cuts. This is combined with rapid 
ground coverage and very good
weed suppression. As a recom-
mended variety, MELWORLD is a 
good choice for inclusion in the
A2 short term mixture. When 
grown as a catch crop, MEL-
WORLD combines very well with 
Egyptian or Persian clover.

Annual ryegrass – Lolium westerwoldicum 25 kg

NEW
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Italian ryegrass
Lolium multiflorum ssp. italicum 25 kg

74

Italian ryegrass is one of the best feed plants. Under ideal conditions it can 
be cropped up to six times for summer stall feeding or to make hay and 
silage for winter feeding. The speedy growth of Italian ryegrasses means 
that you will gain two to four weeks advance over grassland if you grow 
them on any arable soil with an adequate water supply, and you will get two 
or three more crops a year. If you sow in good time after harvesting your 
main crop, you can get a cut for feed that autumn.

Sowing rate:  40–45 kg/ha for growing alone; 20–25 kg/ha for  
 undersowing
Sowing period: for growing alone in summer and autumn; for  
 undersowing in cereals in March and April
Sowing depth: 1–2 cm
Distance between rows: as cereals
Fertiliser: as a main crop in spring 80–100 kg N/ha, for any  
 other use 60–80  kg N/ha,  
 as a catch crop 80 kg N/ha

■ MELQUATRO, t. 
Even yield distribution

■ GEMINI, t.
High-yielding top-quality variety

■ ORYX, d.
The high-energy variety

This variety is approved by the 
Federal Varieties Office, and has 
high yield potential and even 
yield distribution. This tetraploid 
variety also has a higher sugar 
content and is easier to digest. 
It also makes excellent silage. 
MELQUATRO can be used for 
silage, hay or as fresh feed.  
It can be sown alone, but also 
makes an excellent ingredient in 
short term mixture.

This variety produces its highest 
yields in summer, making it ideal 
for use as fresh feed. It also has 
a high sugar content and is very 
tasty. The A1 short term mixture 
is highly successful. It is a com-
bination of GEMINI, ORYX and  
MELQUATRO. GEMINI is used to 
produce fresh feed, silage and 
hay. It can be sown in autumn for 
harvesting the following year, or 
in good time in summer for crop-
ping in autumn and the following 
year, which is the main produc-
tion year, after overwintering.

A rapid starter among Italian 
ryegrasses. ORYX puts on consi-
derable amounts of mass in the 
early stages. This diploid variety 
is not prone to regrowth bol-
ting. This means that it provides 
high-quality staple feed throug-
hout the growing period. The 
yield distribution of ORYX is also 
excellent.

Product no. 104997 Product no. 105065 Product no. 105094
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Italian ryegrass - Lolium multiflorum ssp. italicum 25 kg
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■ MELSPRINTER, t. 
Early starter after winter

■ MELDUO, d. 
The queen of hay 

MELSPRINTER is a tetraploid 
variety and can be perfectly used 
as fresh feed or put into silage. In 
the two-year testing it impressed 
with high total yields. The yields 
in the first growth are also very 
good which is always important if 
there will be only one cut followed 
by the maize sowing. In addition 
to the excellent yield characteris-
tics MELSPRINTER can convince 
with a high leaf health and the low 
susceptibility to rust or mildew.

For many years the breeding of 
tetraploid varieties was in the 
foreground, but lately diploid 
varieties have become more 
attractive. The new diploid variety 
MELDUO was approved because 
of the high total yields and the 
consistent spreading of yields. 
In comparison to other diploid 
varieties MELDUO has a high leaf 
health. Because of its high level 
of stability, it is predestined for 
the production of hay.

Another new diploid variety is 
MELINA. During testing, this vari-
ety convinced with considerable 
amounts of mass in the early 
stages of development in spring. 
A high stability and winter-
hardiness are additional advan-
tages of MELINA. In comparison 
to other diploid varieties it has a 
good rust resistance and a low 
susceptibility to bacteria wilt. 
Ultimately the yield is decisive  
for approval-no problem for  
MELINA. It also has high yields in 
the first growth and in the total 
yield.

■  MELINA, d. 
The new diploid

NEWNEW

Product no. 100122 Product no. 104886 Product no. 104890
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Product no. 100122 Product no. 100149 Product no. 100106

■ RUSA, t. 
The early italian type

■ MELCOMBI, t. 
Balanced yield type

■ PALIO, t. 
The highly digestible english type

An exceptional variety. RUSA is 
tetraploid, giving it outstanding 
feed quality. Its excellent winter-
hardiness combined with high 
overall yields make RUSA a great 
addition to the feed plant range. 
RUSA is usually grown in mixtures 
with other grass species. Com-
bining it with hybrid ryegrass and 
red clover produces high-energy 
staple feed.

Hybrid ryegrass is a cross be-
tween perennial ryegrass and 
Italian ryegrass. MELCOMBI is a 
newly registered tetraploid early 
season variety. It is categorised 
as an “italcum” type. MELCOMBI 
has good rust resistance and has 
proven its value with its yields. 
Its hardiness and turf density 
are also excellent. MELCOMBI 
fits nicely into mixtures with red 
clover for 2-3 years of use.

New in the product line is the va-
riety PALIO. It is a cross-breeding 
between perennial and hybrid 
ryegrass. The habitus of PALIO is 
consequently in the field of the 
perennial ryegrass. This variety 
forms dense, leafy stocks almost 
without tillering during summer 
which leads to a high feed value. 
PALIO is winter-hardy and very 
healthy, the rust resistance is 
especially impressive.

Hybrid ryegrass
Lolium hybridum

NEW

Hybrid ryegrass is a cross between Italian ryegrass and perennial ryegrass. In appearance it resembles whiche-
ver parent plant was stronger. It is highly competitive and also produces high yields. Hybrid ryegrass performs 
very well in mixtures, for instance with red clover. Details of the three tetraploid varieties are given below. 

Sowing rate:  40–45 kg/ha for growing alone; 20–25 kg/ha for undersowing
Sowing period: for growing alone in summer and autumn; for undersowing in cereals in March and April
Sowing depth: 1–2 cm
Distance between rows: as cereals
Fertiliser: as a main crop in spring 80–100 kg N/ha, for any other use 60–80 kg N/ha,  
 as a catch crop 80 kg N/ha

25 kg
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25 kg

Product no. 100329

■ ARTONIS, t. 
Leader in the very early segment

With ARTONIS a new variety 
from the early maturity group 
was approved. It is very persis-
tent, has an “M” and is moor 
suitable.

Product no.100569

■ MELPAULA, t. 
Moor suitable and very late

A late, tetraploid “M”-variety 
with high persistence and high 
yields. Furthermore, MELPAULA 
is very winter-hardy.

Product no. 100584

■ SALMO, t. 
Winter-hardy long-time favourite

An early “M”-variety that puts on 
considerable amounts of mass in 
the early stages of development. 
Tests have found SALMO to be ext-
remely winter-hardy.

Product no. 100318

■ SORONIA, t. 
High yields in the early  
maturity group

A tetraploid variety from the 
midseason maturity group with a 
strong development in the spring. 
SORONIA is very winter-hardy and 
achieves high yields in the cut and 
a high total yield.

Product no. 100647

■ MELFROST, t. 
High-yielding variety

A “M”-variety with persistence, 
healthy foliage and winter-hardi-
ness. MELFROST is also classified 
as ++ in terms of rust resistance.

Perennial ryegrass
Lolium perenne

NEW

NEW

Perennial ryegrass is a versatile plant, well suited both to agricultural use and for growing lawns. It is one of 
the most important crop plants in the world. It grows best on cool, loamy soils at low altitudes and in coas-
tal areas. Perennial ryegrass is a low-growing grass that is strong enough to be walked on, grows quickly, 
and produces high overall feed yields. The varieties are also classified by the time of ear development (early, 
mid-season, late) and whether they are diploid or tetraploid. This species is an excellent choice for resowing 
because it is so competitive.

Sowing rate:  25-30 kg/ha 
Sowing period: until September
Sowing depth: 1–2 cm
Distance between rows: as cereals
Fertiliser:  as main crop in spring 80-100 kg N/ha, for any other use 60-80 kg N/ha

Important 

elements for 

grassland 

mixtures

25 kg
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Product no. 106055

Meadow fescue
Festuca pratensis

■ PARDUS
Recommended variety with very 
high yield potential both in the 
first cut and in regrowth. PARDUS 
has a fast early development and 
fast regrowth. Furthermore, it is 
very winter-hardy and persistent.

Sowing rate:  25 kg/ha 
Sowing period: to late August
Sowing depth: 1–2 cm
Distance between rows:  as cereals

Tall fescue 
Festuca arundinacea

■ OTARIA
With its very fine leaf it is a 
member of the “soft leaf” group 
varieties. OTARIA is almost entire-
ly free of the jagged ligules often 
found on the leaf blades of tall 
fescue, which of course makes it 
more appealing to animals.

Product no. 103041

■ QUANTUM II
This variety is a “soft leaf”-type 
with high persistency and good 
adaptability to dry locations. 
QUANTUM II is also very high 
yielding.

Product no. 103103

Sowing rate:  30 kg/ha 
Sowing period: to late August
Sowing depth: 1–2 cm
Distance between rows: as cereals

Pasture components

■ ELODIE
This variety is characterised by 
very fine leaves and therefore be-
longs to the “soft leaf” group. In 
addition ELODIE has a high mass 
formation after sowing, high total 
yields and a low susceptibility to 
rust.

Product no. 103061

■ HYKOR
HYKOR is an extremely persistent 
and robust tall grass that is very 
adaptable. This variety is particu-
larly suited for winter grazing for 
suckler cows.

Product no. 103123

82



Product no. 103550

Red fescue  
Festuca rubra rubra

■ REVERENT
REVERENT is a very robust va-
riety with even, high yields. It is 
very healthy, winter-hardy and 
forms a very dense sward. For 
this reason, REVERENT is pre-
sent as an important ingredient 
in many grassland mixtures.

Sowing rate: :  25 kg/ha 
Sowing period: to late August
Sowing depth: 1–2 cm
Distance between rows: as cereals

Product no. 105543

■ SELISTA
SELISTA is a variety with outstan-
ding agronomic performance. Its 
outstanding rust resistance and 
high persistence are especially 
compelling. Good grain density 
combined with high yields make 
SELISTA an important mixture 
component for permanent pas-
tures and meadows.

Smooth-stalked 
meadow grass
Poa pratensis

Sowing rate:  15 kg/ha 
Sowing period: to late August
Sowing depth: 1–2 cm
Distance between rows: as cereals
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Product no. 104706

Timothy grass  
Phleum pratense

■ RASANT
RASANT is a well-established timothy-grass variety, characte-
rised in particular by its good stand. It is valued for its high mass 
formation after sowing and high yield in the first cut, which helps 
to suppress weeds and other unwanted species and achieve a 
good plant stand. In Addition, RASANT is characterised by good 
yields through the remaining year.

Sowing rate:  15 kg/ha 
Sowing period: to late August
Sowing depth: 1–2 cm
Distance between rows: 15–20 cm

Meadow foxtail 
Alopecurus pratensis

■ VULPERA 
A variety with high yields, both in general and from  
the first cut.

Product no. 105104

■ TALOPE 
A late variety, where subsequent cuts can produce high yields.

Product no. 105111

■ ALOPEX 
An excellent variety with late ear development, very good 
winter-hardiness and persistence.

Product no. 105112

Sowing rate:  25 kg/ha 
Sowing period: to late August
Sowing depth: 1–2 cm
Distance between rows:  as cereals 
Location:  alpine areas

Product no. 103550

■ POLARKING
POLARKING is an approved top class variety with an outstanding 
winter-hardiness and persistence. It proves itself by producing 
an excellent and evenly distributed yield. POLARKING is classi-
fied as early to mid-season variety in terms of heading. It can be 
used successfully in mixtures for permanent grassland, as well 
as for arable feed crop production.

84



Product no. 105159

Festulolium 
Italian ryegrass x Meadow fescue

■ MERLIN 
A tetraploid variety of the mid-season maturity 
group, which is winter-hardy, healthy and of high 
quality. MERLIN has an excellent digestibility and is of 
the type Italian ryegrass.

Sowing rate:  30 kg/ha 
Sowing period: to late August
Sowing depth: 1–2 cm
Distance between rows: as cereals

Product no. 105156

■ FELOPA 
A very winter-hardy and persistent, tetraploid variety 
with good stability and health. FELOPA has also high 
yields in the first cut and subsequent growths. It is of 
the type Italian ryegrass.

Product no. 102620

Product no. 102633 Product no. 102629 Product no. 102659

Cocksfoot
Dactylis glomerata

■ TRERANO 
A winter-hardy variety which produces panicles (very) 
early. TRERANO has also a strong mass formation in 
the early stages and high yields from the first cut.t. 

■ TREPOSNO 
Variety which produces panicles early- 
to mid-season with an upright habitat. 
TREPOSNO has a strong mass forma-
tion and a very high-yielding first cut. 
It is particularly suitable in mixtures 
for permanent grassland and in the 
production of field feed.

■ LYRA 
The production of panicles of 
this variety is mid- to late-
season. LYRA is an ideal compo-
nent in mixtures for permanent 
grassland on dry soil and is also 
very robust and winter-hardy.

■ DICEROS 
It is the latest cocksfoot variety 
in our range with a high overall 
yield. DICEROS is also very 
winter-hardy and persistent.

Sowing rate:  20–25 kg/ha 
Sowing period: to late August
Sowing depth: 1–2 cm
Distance between rows: as cereals 
Location:  dry areas
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Alfalfa  
Medicago sativa (x varia)

The queen of feed plants produces 
outstanding green mass and dry 
mass yields and offers excellent feed 
quality. Alfalfa's astonishing prote-
in content of 20% makes it an ideal 
choice for protein-rich feed produc-
tion. Its deep roots make it perfect 
as a preceding crop, and since it is a 

legume it fixes nitrogen for the sub-
sequent crop at no cost to the grower. 
Alfalfa is also an excellent pioneer 
plant when bringing former mining 
areas back into cultivation. Alfalfa 
prefers calcium-rich, deep soils. 
The best time to harvest alfalfa is bet-
ween bud and flower stage. The crop 

should be allowed to get to full flower 
once in the growing period, as this will 
enable it to store sufficient reserves 
in its roots and make it more robust. 
The robust, winter-hardy varieties in 
our range can be cropped for 3 years. 

Also available as coated seed 
inoculated with nodule- 
forming bacteria 

 PERFORMANCE PROFILE

 ✓ nodular bacteria replace 
 mineral nitrogen fertiliser

 ✓ after turning over the soil:  
 160 kg N/ha= 600 kg calcium ammonium  
 nitrate (CAN) in the soil

 ✓ rhizobia can live for 
 over 12 months 
 
Alfalfa seed with nodular bacteria (rhizobia) in 
the protective coat - a ready-to-sow product that 
saves up to 160 kg of mineral nitrogen/ha.

Co
at

ed
 Seed Rhizo

with rhizobia

∂ Long-lived 
∂ Long-storage
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PG FU 8

PLATO Alfalfa-Grass
mixture

20 kg

Perennial, for fresh, dry and
lime-rich soils, producing
3-4 crops possible, ideal
ratio of protein- and energy
content, palatable feed,
can be used as fresh feed,
hay or silage.

70 %  Alfalfa PLATO 
coated seed Rhizo

10% Meadow fescue 
10% Timothy grass 
10% Cocksfoot

Sowing rate: 30 kg/ha 
Product no. 40458



■ OSLAVA    
The high-protein one

is a very winter-hardy variety 
suitable for long-term peren-
nial cultivation. Its resistance 
properties are good, as are its 
fresh and dry mass yields. Like 
all alfalfa varieties, it must be 
allowed to come into flower 
once a year. This improves its 
winter-hardiness. This should 
ideally be done at the third-
growth stage.

Product no. 201200 Product no. 201210 Product no. 201223

■ ORCA 
The sturdy one

is an early-cropping purple-
flowered hybrid alfalfa. It puts 
on an astonishing amount of 
mass in the early stages and 
in regrowth, and its dry mass 
yields are outstanding. ORCA 
produces very high yields, has 
a high protein content, and has 
abundant leaves, soft stems 
and is very sturdy. 

produces pale blue to purple 
flowers and has an upright habit. 
Its high yields of green and dry 
mass, sturdiness and resistance 
to alfalfa wilt and clover rot make 
PLATO a very special plant. It is 
very well suited to use as fresh 
feed or for the production of pel-
lets or green meal. 

is a heavily-leaved, very 
fine-stemmed variety which 
is popular thanks to its high 
protein content, strong spring 
growth and excellent regrowth 
performance, which allow it to 
produce three to four crops. 
Harvesting is easy because the 
plants are so sturdy. VERKO is 
also healthy. In particular, it is 
very unlikely to be affected by 
alfalfa wilt. It is suitable for use 
as fresh feed, for the produc-
tion of dried green feed and 
for silaging in an alfalfa grass 
mixture.

■ PLATO  
The healthy one

■ VERKO   
The leafy one

Sowing rate:   25-30 kg/ha when sown alone 
19-23 kg/ha when undersown in summer cereal, 25 kg/ha in a grass mixture with 6 
kg/ha meadow fescue or tall oat grass, or 28 kg/ha in a grass mixture with 3 kg/ha of 
cocksfoot or timothy grass

Sowing period: March to May when grown alone
Sowing depth: 1–2 cm
Distance between rows: as cereals
Fertiliser:  P and K according to the recommendations based on soil survey results

Alfalfa - Medicago sativa 25 kg

Product no. 201278
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Tips for growing
The harvest of alfalfa is super easy – for anyone! We include some valu-
able tips from many years of practice and the knowledge of an experi-
enced farmer.

∂  Grow alfalfa in a batch with grasses, this 
will prevent problems with the silage. Due to 
the low carbohydrate content of alfalfa, pure 
seeds can complicate the production of a 
good silage. Adds-on to silage can help.

∂  Reduce work process to a minimum, so as to 
secure the protein yield of the leaf mass.
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An inoculated, coated 
alfalfa can be seen to 
be forming nodules
3 months after sowing.

 2
 1

3

Nodular bacteria enrichment right on the seed 

1. External technical protective coat
∂ Protects bacteria against UV radiation
∂ Protects the seed against mechanical abrasion

2. Internal sterile protective coat
∂  Protects bacteria against excessively 

high temperatures
∂  The viability of bacteria is maintained 

for up to a year by the sterile protective layer

3. Seed
∂   Inoculated with rhizobia to allow subsequent nodule  

formation and nitrogen uptake
∂  Rhizobia inoculation ensures rapid symbiosis between  

plants and bacteria, and consequently rapid nitrogen fixing

But how does the nitrogen end up in the soil?

N

N

N

N

N

NN

N

N
N

Rhizobia (●) have been used to
inoculate the alfalfa seed, and it
has been coated. It is surrounded
by nitrogen (N).

The rhizobia bacteria (●) leave
the seed once the coat dissolves
and enter the space close to
the roots.

N

N

N N

N N

N

N
N

N

Inside the nodules which have
been formed, nitrogen (N) is
converted into a form which
the plant can use and helps the
plant to grow.

N N

N
N

N

The rhizobia bacteria (●)
colonise the fine root hairs and
nodules are formed.

NN

N N

N N

N
N

NN
N

Rhizobia-coated seed 
Innovative seed technology!

Advantages

∂  notable higher yields in 
inoculated alfalfa

∂  ready-to-sow product 
with rhizobia

∂  long-lived, long-storage 
(12 month)

  C
oa

te
d Seed Rhizo

with rhizobia
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RhizoFix®

RF-50 for inoculation of alfalfa seeds

∂  Higher yields compared to 
non inoculated crops

∂  Fastest possible symbiosis 
between the plants and the rhizobia

∂  Direct contact with the seed 
➟ Rapid root settlement

∂  A specific rhizobia strain for  
each variety

∂  Crops can also be grown on 
surfaces where no natural  
rhizobia are present

∂ More robust growth
∂ The inoculant is easy to handle
∂ Immediately ready to use

left: alfalfa inoculated with rhizobia bacteria/  
right: alfalfa without inoculation

RhizoFix® RF-50
Suitable for:
Alfalfa (Medicago sativa)
Content: 1000 ml
Content sufficient for:  
100 kg seeds
Sowing rate: 25 kg/ha
Sufficient for: 4 ha
Product no. 5250

RhizoFix® is a milk-based liquid ino-
culant for legume seeds - RhizoFix®  
RF-50 especially for alfalfa. For the 
last few years, Feldsaaten Freuden-
berger has been conducting intensive 
research to develop its own rhizobia 
strains. The best strains have been 
selected in many lab and praxis tests. 
The objective of the selection pro-
cess to find strains that quickly form 
a symbiosis with the host plant, while 
also leading to an optimum yield.  
RhizoFix® products make it possible 
to also grow legumes in areas that 

have no natural rhizobias. Freuden-
berger provides appropriate rhizobia 
strains for all common crops. The 
product is ready to use immediate-
ly, without pre-mixing of the indivi-
dual components. Only careful seed 
mixing is required to ensure that all 
seeds come into contact with the in-
oculant. We recommend performing 
inoculation directly in the seed drill or 
in a suitable concrete mixer or similar. 
A pump sprayer or a field sprayer can 
be used to distribute the inoculant.

Advantages of seed inoculation
with RhizoFix®

The inoculation of alfalfa with rhizobia is always required if you are growing 
alfalfa for the first time. Use alfalfa coated seed Rhizo as a finished product 
or inoculate it yourself with the liquid inoculant RhizoFix® RF-50.

Questions about alfalfa or seed inoculation? 
Let us advise you.

Timo Blecher
Seed inoculation expert
Mobile: +49 172 / 5929352
t.blecher@freudenberger.net
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RhizoFix® 
All RhizoFix® products  
are now certified organic

For more information on  
RhizoFix®, rhizobia or seed
inoculation please contact:
Timo Blecher
Seed inoculation expert
Mobile: +49 172 / 5929352
t.blecher@freudenberger.net

Advantages of seed inoculation  
with RhizoFix®

Root of a soybean inoculated with RhizoFix®. 
The strong red colouration indicates  
intensive nitrogen fixation

In organic farming, fertilisation and 
humus management promote soil fer-
tility. The aim is to close material cycles 
as much as possible. At the same time, 
the use of mineral fertilisers, such as 
nitrate and ammonium fertilisers, is 
prohibited by law. Given the above, 
nitrogen fixing using legumes is the 
only way to bind elementary nitrogen 
from the air and make it available to 
the plants. A prerequisite for success-
ful symbiosis (nodulation) between a 
plant and bacteria is the presence of 
specific active bacterial strains. The 
Rhizofix® liquid inoculant ensures nod-
ule formation and the resulting nitro-
gen fixation in all common legumes. 
For this reason, inoculating the seeds 
when sowing new crops such as soy-
beans plays a major role, especially 

for organic farms. Inoculation is also 
extremely important for plants already 
cultivated where nodulation is absent. 

∂  Higher yields compared to  
non inoculated crops

∂  Fastest possible symbiosis 
 between the plants and the rhizobia

∂   Direct contact with the seed 
➟Rapid root settlement

∂  A specific rhizobia strain for each 
variety

∂  Crops can also be grown on  
surfaces where no natural rhizobia 
are present

∂  More robust growth
∂   The inoculant is easy to handle
∂  Immediately ready to use
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Soybean with RhizoFix® inoculation  Soybean without inoculation

RhizoFix ® is a milk-based liquid in-
oculant for legume seeds. For the 
last few years, Feldsaaten Freuden-
berger has been conducting intensive 
research to develop its own rhizobia 
strains. The best strains have been 
selected in many lab and praxis tests. 

The objective of the selection pro-
cess to find strains that quickly form 
a symbiosis with the host plant, while 
also leading to an optimum yield. 
RhizoFix® products make it possible 
to also grow legumes in areas that 
have no natural rhizobias. Freuden-
berger provides appropriate rhizobia 
strains for all common crops. 

The product is ready to use immedi-
ately, without pre-mixing of the indi-
vidual components. Only careful seed 
mixing is required to ensure that all 
seeds come into contact with the in-
oculant. We recommend performing 
inoculation directly in the seed drill or 
in a suitable concrete mixer or similar. 
A pump sprayer or a field sprayer can 
be used to distribute the inoculant. 

Name Content Suitable for
Application rate  

per 100 kg of seed
Content  

sufficient for
Sowing rate 

in kg/ha
Sufficient 

for
Item no.

RhizoFix® RF-10 1000 ml Soybean seeds (Glycine max) 750 ml 133 kg 130 1 ha 5210

RhizoFix® RF-20 1000 ml Field beans (Vicia faba) 750 ml 133 kg 150 0.9 ha 5220

RhizoFix® RF-30 750 ml Peas (Genus Pisum) 500 ml 150 kg 150 1 ha 5230

RhizoFix® RF-40 1000 ml

w. Lupins (Lupinus albus) 500 ml 200 kg 150 1.25 ha

5240Clovers (Genus Trifolium) 1000 ml 100 kg 25 4 ha

Vetch (Genus Vicia) 500 ml 200 kg 100 2 ha

RhizoFix® RF-50 1000 ml Alfalfa (Medicago sativa) 1000 ml 100 kg 25 4 ha 5250

For small-grain legumes such as clover and alfalfa, we recommend using our Coated Seed Rhizo for best results.

Soybean yield in areas with previous soybean cultivation
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(000)



Large-seeded  
leguminous plants  
A protein bomb for your field 
Large-seeded legumes are becoming 
more popular. This is due partly to the 
rising costs of protein feed and part-
ly to the new greening rules. Protein 
plants come under the "diversifica-
tion" heading of greening in the con-
text of crop rotation, and they are also 
rated with a factor of 0.7 per hectare 
of arable land as an ecological fo-
cus area. However, it is important to 
bear in mind that the greening rules 
require a winter crop to be grown af-
ter them in order to prevent nitrogen 

being leached into areas away from 
the roots. This is rational, as farmers 
would not like to do without this gift 
from the crop. Bearing the market 
price of soya in mind, it is sensible for 
farmers to grow their own grain legu-
mes for on-farm use. Grain legumes 
include grain peas, field beans and 
the three types of lupins (yellow, white 
and blue) which are described on the 
following pages. Lupin species have a 
high protein content and also provide 
free nitrogen. Nodular bacteria can fix 

nitrogen and make it available in the 
field to the next crop. When consi-
dering growing these crops, it is im-
portant to know whether lupins have 
ever been grown on the land before. If 
that is the case, a rhizobia preparati-
on should be used. The picture below 
shows the benefits of this. On the left 
you see an untreated plant, while on 
the right is one inoculated with a rhi-
zobia preparation. The dark green co-
lour of the plants shows that nitrogen 
is present, promising high yields.
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Product no. 151515      Terminal variety (determined)

■ SONET 
Soil requirements:  
high; prefers loamy soils that are 
neither too light nor too heavy 
that have been used to grow 
beet or wheat; needs a tempera-
ture of at least 4 °C to germina-
te, pH: < 6.5-7; not suitable for 
acid, heavy, waterlogged sites 
with high humus levels

Sowing rate:  60–80 seeds/m2 when grown for seed production
Sowing period: mid-March to April 
Sowing depth: 4-6 cm 
Distance between rows: as cereals 
Fertiliser: base fertiliser necessary

Sowing rate:  60–80 seeds/m2 when grown for seed production
Sowing period: mid-March to April 
Sowing depth: 2-5 cm 
Distance between rows: as cereals 
Fertiliser: base fertiliser necessary

Blue lupin – Lupinus angustifolius (sweet lupin) 25 kg

Product no. 151550     Branch type (indetermined)

■ MISTER
Soil requirements: low; prefers light, sandy soils; ideal pH: < 6.5; limestone 
soils are not suitable

Yellow lupin – Lupinus luteus (sweet lupin) 25 kg

Soil preparation:  
plough and harrow; make sure 
that the soil is weed-free before 
sowing; large-seeded leguminous 
plants need abundant water to 
germinate

Product no. 151551 (ENERGY)   Product no. 151553 (FEODORA)

■ ENERGY / FEODORA
Soil requirements:  
high; prefers loamy soils that are 
neither too light nor too heavy that 
have been used to grow beet or 
wheat; needs a temperature of at 
least 4 °C to germinate, pH: < 7.0; 
not suitable for acid, heavy, water-
logged sites with high humus levels

Soil preparation:  
plough and harrow; make sure 
that the soil is weed-free before 
sowing; large-seeded leguminous 
plants need abundant water to 
germinate

Sowing rate:  60-70 seeds/m² when grown for seed production
Sowing period: mid-March to April 
Sowing depth: 2-4 cm 
Distance between rows: as cereals 
Fertiliser: base fertiliser necessary

White lupin – Lupinus albus (sweet lupin) 25 kg
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25 kg

Product no. 152528

■ ARKTA
Winter feed peas are valuable feed plants and suppliers of nitrogen. Suitable 
for mixtures with plants such as winter rye and triticale (20–40 seeds/m² and 
up to 200 seeds/m² of cereal).

Sowing rate:  90-120 kg/ha 
Sowing period: until October 
Sowing depth: 4-6 cm 
Distance between rows: as cereals 
Fertiliser: base fertiliser (P/K/Mg)

Winter feed pea – Pisum sativum 25 kg

Product no. 152600

■ SUSAN
SUSAN is a fast-growing feed pea that can be used as greed feed or green 
manure. The rapid mass growth enables it to produce high yields

Sowing rate:  140-170 kg/ha  
Sowing period: as main crop until April, as catch crop until August 
Sowing depth: 4-6 cm 
Distance between rows: as cereals 
Fertiliser: base fertiliser (P/K/Mg)

Summer feed pea – Pisum sativum 25 kg

Product no. 152501

■ MERKUR 
A white-flowering, protein-rich legume that is used mainly in mixtures for 
greening when growing catch crops.

Sowing rate:  90-120 kg/ha
Sowing period: until late July 
Sowing depth: 5 cm 
Distance between rows: 20 cm 
Fertiliser: base fertiliser (P/K/Mg)

Sweet pea – Lathyrus sativus 25 kg

The soybean is a short-day plant with high temperature requirements. It 
grows best in warm areas such as cornfields. Loose soils with good struc-
tures that heat up easily and have a high capacity for water are ideal for 
growing soybeans. The well-developed root system of soybeans improves 
soil structure and binds nitrogen with the help of rhizobia.

Sowing rate:  100 kg/ha (65–75 grains/m2)
Sowing period: from mid-April
Sowing depth: 2–4 cm
Distance between rows: 20–35 cm
Fertilisation: base fertiliser (P/K/Mg)

Soybeans - Glycine max (maturity group 000)
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Sowing rate:  120 kg/ha  
Sowing period: until August 
Sowing depth: 4-6 cm 
Distance between rows: as cereals 
Fertiliser: base fertiliser (P/K/Mg)

Sowing rate:  80-160 kg/ha 
Sowing period: as main crop until April, as catch crop until October 
Sowing depth: 4–6 cm (in a mixture) 
Distance between rows: as cereals 
Fertiliser: base fertiliser

Common vetch – Vicia sativa

Hungarian vetch – Vicia pannonica

25 kg

25 kg

■ EBENA

■ DETENICKA PANONSKA / BETA

EBENA has proven to be a top-quality variety thanks to its evenly-spaced 
and high yields, especially of crude protein. It grows very well, covering 
the soil soon after sowing. The late-flowering nature of this plant means 
that it can be used for a prolonged period without the risk of losing feed 
value. When grown in a mixture with feed peas and field beans, EBENA 
provides high-protein feed that is ideal for use fresh or in silage. Rapid 
early development and a high proportion of leaves means that the soil 
soon has a green weed-suppressing cover. Common vetch can be used 
at any point in the crop rotation cycle, fitting in well into a cycle including 
sugar beet, and is certain to die back in winter. EBENA does best on light 
soils, and is also reasonably drought-tolerant.

Hungarian vetch is very similar to hairy vetch, with white flowers and 
slightly hairy stems. It is very winter-hardy and makes a good ingredient of 
mixtures. Sow in the same way as hairy vetch.

Product no. 154000

Sowing rate:  80-160 kg/ha
Sowing period: as main crop until April, as catch crop until October 
Sowing depth: 4–6 cm (in a mixture) 
Distance between rows: as cereals 
Fertiliser: base fertiliser

Hairy vetch – Vicia villosa 25 kg

■ HUNGVILLOSA / VILLANA
Hairy vetch is an excellent ingredient for overwintering catch crop 
mixtures. HUNGVILLOSA is a winter-hardy variety and a key component 
of the Landsberger mixture. As a legume, it has the ability to convert 
atmospheric nitrogen into forms available to plants. The consequence 
this has for mineralisation is that additional free nitrogen is available to 
the follow-on crop. 

Product no. 154503 (HUNGVILLOSA)   Product no. 154510 (VILLANA)

Product no. 154515 (DETENICKA PANONSKA)  Product no. 154501 (BETA)
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Sowing rate:  25 kg/ha when grown alone or in a mixture of 12 kg/ha red clover  
 plus 20 kg/ha Italian ryegrass
Sowing period: spring to end of August 
Sowing depth: 1–2 cm 
Distance between rows: as cereals 
Fertiliser: base fertilizer according to the results of the soil examination

Red clover – Trifolium pratense

Clover species

10/25 kg

Art.-Nr. 201958

■ BLIZARD, t.
The healthy one

A new tetraploid variety with 
astonishing yields of both fresh 
and dry mass. BLIZARD is astoun-
dingly healthy, and in particular is 
hardly ever affected by clover rot 
or stem canker. It has a remar-
kably high crude protein content, 
which is important in feeding and 
for farmers wishing to produce 
their own protein.

FIELD RED CLOVER

Art.-Nr. 202054

■ GLOBAL, d.
An ideal ingredient for mixtures

Diploid variety for long-term pe-
rennial feed production. GLOBAL 
is very healthy and protein-rich. 
It produces high-quality staple 
feed in mixtures with grasses 
such as meadow fescue or Italian 
ryegrass. GLOBAL is robust and 
can therefore be cropped for two 
to three years. 

Also available as  
Coated Seed Rhizo!

Red clover grows as an an-
nual or on a multi-year ba-
sis; therefore, it is found more 
commonly in fodder cultivation 
than in permanent grasslands. 
It can also be used in extensi-
ve pastures at low intensities. 
Red clover is very leafy and is a 
high-quality feed component. 
Two cuts can take place in the 
year in which direct seeding oc-
curs, in the next year it can to-
lerate up to four cuts per year if 
they take place during the bud 
stage. For multi-year use, culti-
vation in a mixture with grasses 
is recommended. Red clover 
forms a clear taproot and pre-
fers loams to heavy soils.

Art.-Nr. 202026

■ TEMPUS, t.
The tasty one for your animals

Your animals won't be able to resist 
TEMPUS. Any dairy farmer will ap-
preciate TEMPUS for its popularity 
with animals and the higher milk 
yields it produces. TEMPUS gives 
even yields throughout the year, and 
so is a reliable source of high-quali-
ty feed. Tempus is very winter-hardy.

  C
oa

te
d Seed Rhizo

with rhizobia
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Art.-Nr. 202099

■ GARANT, d.
The robust one

This diploid variety is extremely 
high-yielding, and grows very 
strongly in the early stages of 
development. It has excellent 
resistance properties against 
fungal infections such as clover 
rot. It starts flowering in the ear-
ly- to mid-season period.  
Garant is a perfect complement 
to short-lived ryegrasses such as 
Italian or hybrid ryegrass. 

A diploid clover Mattenklee type, 
very robust and healthy. It is highly 
resistant to red clover anthrac-
nosis and not prone to clover rot. 
Even yield distribution ensures that 
it is available for use as feed at the 
same rate throughout the year.

Art.-Nr. 202056

■ MERULA, d.
The healthy, robust  
clover Mattenklee type

CLOVER MATTENKLEE TYPEFIELD RED CLOVER

Art.-Nr. 201969

■ FREGATA, t. 
High yielding and persistent

It is a very early to early 
variety. FREGATA impresses 
with its very high rate of mass 
production and land cover. It 
provides high yields, is very 
hardy and has considerable 
endurance. It is sown as a 
pure stand for greening. It is 
a valuable, nitrogen-fixing 
plant, and can be expected to 
receive high grades.

CLOVER MATTENKLEE TYPE

What exactly is clover Mattenklee type?
More than 100 years ago, Swiss farmers were cul-
tivating Dutch red clover in arable mountain areas. 

After three years of use, they collected the seeds of the 
surviving red clover plants and sowed them again in the 
fourth year. They thus accidentally selected an extremely 
robust variety. This trait is still present in the modern vari-
eties of clover Mattenklee type. The Descriptive Variety List 
of the Federal Office of Plant Varieties also classifies them 
as very durable and has awarded them high ratings. Moreo-
ver, these varieties are characterised by excellent health.
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Red clover for grazing – 
PASTOR

Fact check

∂ First red clover for grazing

∂  Considerably flatter 
growth

∂  Higher resilience than 
conventional red clover

∂  Very good stand estab-
lishment

∂ Intensive shoot formation

∂ Smaller leaves

 

Origin
PASTOR is a diploid red clover and the 
first variety to have been specially bred 
for grazing. This variety is a result of a 
cross between a wild clover from per-
manent pastures in the Jura region and 
a Mattenklee-type clover – it therefore 
combines characteristics of both va-
rieties. PASTOR originally comes from 
Switzerland, where it is recommended 
as a grazing red clover.

Qualities
PASTOR is characterised by rather flat 
growth as well as higher resilience than 
conventional red clover; it can there-
fore tolerate grazing better than other 
varieties. Apart from that, it produces 
high yields and stands out because 
of its high persistence and excellent 
stand establishment. PASTOR is also 
an extremely winter-hardy variety and 
distinguishes itself through its excel-
lent resistance properties e.g. against 
anthracnose and mildew.

Special qualities
Externally, this variety can be differ-
entiated from the conventional red 
clover by its smaller leaves and in-
tensive shoot formation.
These characteristics give PASTOR 
the potential to replace white clover 
as a component in appropriate mix-
tures.
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Agronomic properties 
List of recommended varieties of fodder plants 2017–2018
(Suter et al., Agrarforschung Schweiz 8(1), Beilage/Encart, 2017)

PASTOR

Yield 4,8

Development 3,3

Competitive ability 5,5

Persistence 3,9

Resistance to winterkilling 4,5

Resistance to anthracnose 1,2

Resistance to leaf diseases 2,3

Grading scale:  1 = very high; 9 = very low 
Yield:  Average of 5 test locations over a period of 2 years 
Medium: Average of the compared varieties

Variety testing 
Status in Switzerland

Variety description according to technical guidelines DUS 
DHS testing in Scharnhorst, BSA (DE), 2008–2010 
(Frick et al. 2008) (“White clover” 2n)

DUS no. Characteristic Expression of a character-
istic

Grade

2 Ploidy Diploid 2

5 Plant: natural height in the year of sowing Medium 5

6 Leaf: colour in the year of sowing Medium green 5

7 Plant: vegetative growth form (without vernalisation) Semi-recumbent 7

9 Plant: natural height in spring Medium 5

10 Leaf: intensity of green colouration Medium 5

11 Time of flowering Early 3

12 Stalk: length Short to medium 4

14 Stalk: number of internodes Low to medium 4

particularly good

Red clover for grazing – 
PASTOR
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Sowing rate:  35 kg/ha when grown alone
Sowing period: as main crop end of march to early April, as catch crop July to mid-August 
Sowing depth: 1–2 cm 
Distance between rows: as cereals 
Fertiliser: base fertilizer according to the results of the soil examination

Egyptian clover – Trifolium alexandrinum 25 kg

Sowing rate:  15-20 kg/ha
Sowing period: until August 
Sowing depth: 1–2 cm 
Distance between rows: as cereals 
Fertiliser: base fertilizer according to the results of the soil examination

Black medic – Medicago lupulina

Product no. 200012

Product no. 200403

■ WINNER
The staple feed producer

■ EKOLA
A clover for extensive grazing

WINNER produces high-quality, protein-rich 
staple feed that animals enjoy. When grown as 
a catch crop, it is not unusual to achieve yields 
of 30 to 40 quintals/ha dry mass. WINNER is 
particularly suitable for growing in mixtures with 
short-lived ryegrasses such as AUBADE and 
LEMNOS. The highest energy concentration and 
best digestibility are found at the start of flow-
ering. WINNER's roots penetrate the soil evenly, 
and it has a deep taproot which opens up the 
soil very well. WINNER is not winter-hardy. These 
properties make this variety an excellent green 
manure plant, and ensure that mulch sowing of 
beet and maize will be successful.

The only black medic variety approved by the 
Federal Varieties Office. EKOLA is an annu-
al/perennial variety of black medic which 
prefers limestone soils. This early-flowering 
clover which bears yellow flowers is used 
mainly in mixtures. 

100

25 kg
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Sowing rate:  15-20 kg/ha
Sowing period: spring to August 
Sowing depth: 1–2 cm 
Distance between rows: as cereals 
Fertiliser: base fertilizer according to the results of the soil examination

Bird's-foot trefoil – Lotus corniculatus 25 kg

Product no. 201019

■ MARIANNE
A new enriched variety

MARIANNE is a high-yielding, early-flowering bird's-
foot trefoil with excellent winter-hardiness. Very 
stable and healthy. Outstanding protein supplier and 
very robust.
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Product no. 201100

HEUSERS OSTSAAT is an outstanding precursor crop because its roots 
penetrate up to 90 cm, making it an excellent green manure option. The 
nodular bacteria also provide free nitrogen for the follow-on crop. Both of 
them are tolerant of many soil types, and so can be grown on both light and 
medium-density soils. However, they do need adequate calcium supplies. 
When grown in a crop rotation system, crimson clover should not be grown 
too frequently; intervals of 5 to 6 years are recommended.

■ HEUSERS OSTSAAT  
The fast-growing winter clover

Sowing rate:  30 kg/ha when grown alone, 20 kg/ha in Landsberger mixture with  
 20 kg/ha Italian ryegrass and 20 kg/ha hairy vetch
Sowing period: early to end of August 
Sowing depth: 1–2 cm 
Distance between rows: as cereals 
Fertiliser: base fertilizer according to the results of the soil examination

Crimson clover – Trifolium incarnatum 10/25 kg



Sowing rate:  12-15 kg/ha when grown alone; 10 kg/ha when undersown
Sowing period: spring to end of August 
Sowing depth: 1–2 cm 
Distance between rows: as cereals 
Fertiliser: base fertilizer according to the results of the soil examination

White clover – Trifolium repens 10/25 kg

Sowing rate:  20 kg/ha when grown alone as main crop or catch crop
Sowing period: as main crop late March to early April, as catch crop July to mid-August 
Sowing depth: 1–2 cm 
Distance between rows: as cereals 
Fertiliser: base fertilizer according to the results of the soil examination

Persian clover – Trifolium resupinatum 25 kg

Product no. 202522 (JURA)

Product no. 201513 (LASER)

Product no. 202566 (MERLYN)

Product no. 201502 (ACCADIA)

Product no. 202568

Product no. 201523 (PASAT)

■ JURA / MERLYN 
Staple feed supplier

■ LASER / ACCADIA / PASAT
Perfect for catch crop specialists

■ BOMBUS
Winter-hardy ladino type

JURA and MERLYN are varieties recommended by the 
Chambers of Agriculture and so are ideal for high-
quality mixtures (the MoreGrass programme). MERLYN 
has a useful yield distribution and is winter-hardy and 
robust. White clover is able to use nodular bacteria to 
convert large quantities of atmospheric nitrogen into 
nitrogen that can be used by plants. JURA and MERLYN 
meet these conditions. The high nitrogen-fixing ability 
of white clover means that rates of nitrogen fertiliser 
application can be reduced in permanent grassland 
where it is grown. The rule of thumb is: every one per 
cent of white clover in a meadow can provide the grass 
with approximately 3 kg of nitrogen. 

Persian clover is a species that is suitable for growing as a main crop or catch 
crop, either alone or in a mixture with annual ryegrass and Italian ryegrass. It 
is fine-stemmed, very leafy, and produces outstanding yields of protein, green 
mass and dry mass. If you grow LASER, you have a choice: you can use it as 
fresh feed or for making silage. The key features of PASAT are that it produ-
ces a dense root system, dies back in winter and leaves a very crumbly plant 
mulch. This active soil protection prevents damaging erosion. This soil pre-
servation with crumbly plant residue also creates ideal conditions for mulch 
sowing of maize. The mixture contains 10 kg/ha Persian clover with 20 kg/ha 
of annual or Italian ryegrass in mixtures for dry sites. ACCADIA does particular-
ly well on limestone soils.

A particularly winter-hardy and large-leaved ladino 
white clover that is very suited to field feed production. 
It produces high yields and is an ideal partner for short 
term mixtures.
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Sowing rate:  200 kg/ha
Sowing period: until August 
Sowing depth: 2-3 cm 
Distance between rows: 15-25 cm 
Fertiliser: base fertilizer according to the results of the soil examination

Sainfoin – Onobrychis viciifolia 25 kg

Sowing rate:  40 kg/ha
Sowing period: until August 
Sowing depth: 2-3 cm 
Distance between rows: 15-25 cm 
Fertiliser: base fertilizer according to the results of the soil examination

Serradella – Ornithopus sativus 25 kg

Product no. 200303

Product no. 202100

■ MATRA
Perennial and protein-rich

Sainfoin is a robust species of clover which is tasty 
and rich in protein, very well suited to long-term pe-
rennial cultivation and as a pioneer plant. It is grown 
mainly in mixtures with grasses, e.g. tall oat grass 
and other grasses.

Annual feed plant that can be cropped once. 
Particularly suitable for light, poor and acid soils. 
Serradella can be sown as a catch crop from July to 
mid-August and also used as green feed. It is also 
suitable for use as a feed plant because it does not 
get very woody.
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Advantages of  
catch crop cultivation 
Multifaceted help for farmers

In recent years, the topic of catch 
crop cultivation has come under 
the spotlight. One of the reasons for 
this is the greening requirement un-
der the Common Agricultural Policy. 
Catch crop cultivation has received 
various promotional opportunities 
and areas growing catch crops have 
come to be considered ecological fo-
cus areas with a weighting factor of 
0.3. In Germany, however, catch crop 
cultivation had been widely used long 
before the greening initiative and has 
proven to be successful over many 
decades. The advantages of this cul-
tivation component have been known 
for centuries and has been used as 
an important part of agriculture. The 
important benefits of catch crop cul-
tivation are as follows:

Humus formation
Humus is the wholly or partially de-
cayed organic component of soil or-
ganic matter. It is formed by the de-
composition of organic material (such 
as plant parts) by soil biota. This de-
composition releases stored nutrients 
like nitrogen into the soil and makes 
them available to plants. In catch crop 
cultivation, the growth is mostly incor-
porated into the soil and thus convert-
ed to humus. The mineralised nutri-
ents are then available to subsequent 
main crops. The quality of the humus 
is closely related to the ratio of carbon 
to nitrogen (C/N) – the higher the ni-
trogen percentage, the better the hu-
mus quality. A humus-rich soil is one of 
the preconditions for good yields. For 
example, increasing the humus con-
tent can improve the water retention 
capacity and nutrient binding capacity 
over the long term.

Biomass utilisation
Catch crop growth can be used in var-
ious ways. Apart from incorporating 

growth into the soil, it can be used as 
substrate for biogas plants. An impor-
tant application of the growth is its 
use as forage. 2018 was marked by 
drought and because of the extreme-
ly sparse growth of fodder crops, har-
vesting fodder from greening areas was 

also permitted. Certain plants in catch 
crop cultivation are particularly impor-
tant fodder plants, e.g. Italian ryegrass, 
crimson clover and vetch. In years with 
forecasted fodder shortages through 
late summer, sowing fodder plants as a 
catch crop is a sensible option.
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Nutrient conservation
After the main crop is harvested, a good 
quantity of nutrients still remain in the 
soil. Leaching may occur depending 
on the form in which the nutrients are 
present, making nutrients unavailable 
to the rotational crops. Moreover, ni-
trate and phosphate leaching causes 
environmental pollution, which should 
be avoided. Catch crops can absorb 
and store these nutrients through 
their root system. Later, when they 
are incorporated into the soil and de-
composed, the nutrients once again 
become available to the subsequent 
crop. This makes it possible to store 
nutrients and save fertiliser costs.

Nitrogen fixation
Certain legumes are suitable for catch 
crop cultivation, including field pea, 
Egyptian clover and Persian clover. 
Legumes are able to fix atmospher-

ic nitrogen through symbiosis with 
rhizobia, making it available to the 
subsequent crops. In this symbiotic 
relationship, the plants provide the 
rhizobia with carbon compounds that 
the plant generates during photosyn-
thesis, which provide the bacteria with 
energy. In return, the bacteria convert 
atmospheric nitrogen and supply it 
to the plant in the form of ammonia. 
Inoculating seeds with rhizobia is rec-
ommended to encourage this symbi-
osis right from the moment of plant-
ing (see RhizoFix®, p. 90); using seeds 
coated with rhizobia is another option 
(coated seed Rhizo, p. 88).

Promotion of soil life
The soil is full of a multitude of tiny, 
even microscopic, creatures. Some 
say that a handful of soil contains 
more organisms than the number of 
people on the earth. Apart from an-

imals and plants, an abundance of 
fungi and bacteria also inhabit this 
environment. These organisms play an 
extremely important role in maintain-
ing soil fertility. Cultivation of catch 
crops promotes the growth of this soil 
biota. The incorporated substance, in 
particular, acts as important nutrition 
for these microorganisms. If no catch 
crops are incorporated and all harvest 
residues are removed, the soil biota 
goes into decline, with negative effects 
on soil structure and fertility and lower 
cultivated plant yields as a result. 

Weed suppression
During the growth phase of the main 
crop, the soil is normally well-covered 
and only a few competitive weeds 
manage to establish themselves in 
such stands. After the harvest, the 
soil is relatively free and unprotected, 
and the lack of competition makes 
it easy for many different weeds to 
spread, grow and propagate. In the 
worst case, weed infestation may 
then drastically increase in the fields 
and adjoining areas. This can lead 
to decreasing yields and increased 
herbicide use. If competitive catch 
crops are sown after the main crop, 
they quickly form a dense plant stand 
that effectively manages to suppress 
weeds and check their spread. This 
is best achieved by fast-germinating 
catch crops that are sown imme-
diately after the harvest, e.g. white 
mustard.
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Soil loosening and soil structure 
improvement
Certain catch crops have extreme root 
growth and are able to break open 
highly compacted soil, making it ac-
cessible to successive crops. Even the 
soil zones beneath the plough sole are 
often extremely compacted and are 
difficult to loosen and keep loose using 
conventional agricultural methods. In 
such cases, deep-rooted varieties such 
as fodder radish (up to 160 cm deep) 
or lupins (up to 150 cm), play a very 
important role. Oriental radish (see p. 
111) has a very special function: after 
the winter season, the decayed radish 
matter leaves deep holes, which allow 
more water to seep into the soil in win-
ter for a strong frost wedging effect. 
The openings in the soil also help the 
soil to warm up faster in spring. As a 
result, the growth period of the next 
crop can sometimes begin early. Highly 
branched root systems, as in the case 
of lacy phacelia, help to increase the 
soil crumbliness, creating the right 
conditions for a fine-grained seedbed. 

Erosion control
Uncultivated soil is always exposed 
to the elements, which puts it at risk 
of erosion.Wind and especially wa-
ter can erode considerable quanti-
ties of invaluable soil away from the 
fields, even in gently sloping areas.  
Since fertile soil is fundamental to 
farming, this loss of substrate should 
be avoided. The easiest way to do this 
is by ensuring adequate plant growth 
on these fields.The growth above 

ground protects the soil against wind 
erosion and the roots hold the soil and 
protect it from being washed away.The 
soil is mostly protected while the main 
crop is growing; however, after the har-
vest, the soil is unprotected and prone 
to erosion. Catch crop cultivation and 
the resulting plant growth offer simple 
protection for the soil until the next 
main crop is sown. In high-risk areas, 
undersowing the catch crop may be ad-
visable in certain circumstances (see p. 
48 and following sections).

Nematode control
Some of the most harmful nematodes 
can be destroyed by planting nema-
tode-resistant fodder radish and white 
mustard varieties. A description of the 
various types of nematodes and their 
control is provided from page 126 on-
wards. Apart from active nematode 
control, selecting the right catch crop 
can also help prevent these pests from 
spreading further. It is important to 
use species that do not serve as host 
plants to existing nematodes and, ide-
ally, reduce their populations as well. 

Phytosanitary measures
Catch crops should be able to fit 
every operation’s crop rotation. Plant 
diseases can only be prevented or 
minimised through good agricultural 
practices through selected crop rota-
tions. 
Generally, the relationship between 
plants and diseases can be classified 
into three categories: 

1. The plant increases a disease. Use 
of such plants, even as a catch crop, 
should be avoided at all costs to cur-
tail the spread of disease. 
2. The plant is not a host and has no 
effect on the disease. Such plants 
can be used without hesitation with 
no need to worry about increases in 
disease. 
3. The plant destroys the pathogen, 
controlling the disease. These varie-
ties should be integrated into the crop 
rotation as much as possible.

Insect food
Many catch crops form flowers, which 
act as a source of nutrition for a large 
number of insects. Lacy phacelia 
is excellent in this regard; it is also 
known as bee pasture because of its 
appeal to bees. The honey yield from 
fields growing lacy phacelia is up to 
500 kg per year per hectare. Some 
other plants such as white mustard, 
fodder radish and different types of 
clovers provide a good source of food 
as well. Issues like insect decline and 
bee mortality have gained a great 
deal of public attention in recent 
times. Cultivating this food source for 
beneficial insects is therefore a very 
positive step.
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Community aspects
Many catch crops, such as lacy 
phacelia, crimson clover or sunflow-
ers, grow extremely beautiful flowers 
and offer an attractive view to pas-
sers-by. Catch crop mixtures con-
sisting of several flowering varieties 

like the TERRA GOLD® mixture TG-4  
(p. 139) are particularly effective in 
this regard. Agriculture has long re-
ceived criticism from certain sections 
of the population due to issues like 
monoculture, cleared out landscapes 
etc. Colourful catch crop mixtures 

are a simple and effective means to 
prevent such criticism and create a 
positive image of farming. This im-
provement is not only due to the most 
popular flowers, but also an ever-in-
creasing species diversity in the field. 



Conventional green 
manure
Conventional green manure includes species and varieties not grown for organic nematode control. The most 
important species are mustard and radish, as well as all species grown for feed as well as to provide green ma-
nure. The crops, such as buckwheat, are very fast-growing and make an important contribution to the farm's 
humus balance.

White mustard is a cruciferous plant, and is divided into nematode-resistant and conventional types. All white 
mustard varieties are suitable for mulch sowing, as they generally die back in winter. This property means that 
mulch sowing is becoming more popular. There is a considerable difference among white mustard varieties when 
it comes to flowering times. The range extends from mid-September to end of October, starting in mid-August. As 
a green manure plant, white mustard also removes large quantities of nitrogen from the soil. It does not tolerate 
frost and so is certain to die back during winter. The plant is sometimes known as yellow mustard because of its 
bright yellow flowers, but is more usually called white mustard because of its white seeds.

Sowing rate:  25-30 kg/ha
Sowing period: July to September 
Sowing depth: 2-3 cm 
Distance between rows: as cereals 
Fertiliser: max. 60 kg N/ha when growing as a catch crop

White mustard – Sinapis alba 25 kg

Product no. 400140 (ASTA)    400170 (SEVERKA)    400109 (ZLATA)

■ ASTA / SEVERKA / ZLATA 
The top-performing conventional varieties

∂  rapid ground cover protects the soil against 
erosion caused by water and wind

∂  high productivity improves soil fertility as a 
result of organic matter enrichment

∂  soil-borne nitrogen is stored in the above-
ground plant mass. It becomes available 
to plants again the following year, and so is 
protected against leaching to areas distant 
from roots

∂  dies back quickly in winter, making it ideal 
for mulch sowing of maize

∂  cover for small game animals and game 
birds. This is why hunters often give the 
seed to farmers

∂  organic fertilisers can be applied to land 
used to grow catch crops (comply with the 
Fertiliser Decree)
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Product no. 400199

■ PIRAT
The ideal ingredient for agricultural mixtures

The white mustard PIRAT is a very late-flowering 
mixture in the non-resistant mustards family. It is also 
very stable, making it ideal for mulch sowing. PIRAT can 
be grown as a catch crop in any crop rotation system 
that includes cereals and maize. In water protection 
areas, it is able to naturally remove large amounts 

of nitric nitrogen from the soil and protect it from 
leaching. The nitrogen which is fixed in this way then 
becomes available for the next crop. As it is not prone 
to flowering, earlier sowing from the start of August 
onwards is also possible.
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PIRAT - the late-flowering white mustard for mulch sowing

Field with PIRAT white mustard in October (sowing in mid-September)

Advantages of late flowering 
∂ Sowing as early as mid-August
∂  Low tendency to dissemination; long growing season ➜ more organic matter
∂  Longer land cover ➜ less erosion, dryness & weeds 
∂  The plant has more time to absorb nitrogen from the soil
∂  Longer root are formed; these are useful for humus formation
∂ Does not need to be chopped in October/November

Field with white mustard PIRAT at the beginning of November  

(sowing at the end of August)



Product no. 400401

Product no. 400424 (APOLL)   
Product no. 400415 (IKARUS)

■ TORO
For healthy potatoes

Successful control of tobacco rattle virus in potatoes
The TORO variety of radish makes excellent green 
manure. Its deep roots allow it to loosen compacted 
soil layers and provide the soil with important orga-
nic matter. TORO reduces numbers of pathogens that 
cause spraing (free-living nematodes), making it the 
ideal catch crop for potato cultivation. 

This late-flowering radish is a very important compo-
nent of crop rotation systems that include potatoes. 
TORO is highly recommended for growing as a catch 
crop. Organic fertilisers may be applied to land used to 
grow catch crops. TORO is low-growing and because it 
does not produce many flowers it rarely sets seed even 
if sown early.

■ APOLL / IKARUS 
The quick-starting one with nitrogen fixing

These radish varieties are ideal for use as green manu-
re, and have a very high capacity for acquiring nitrogen. 
APOLL and IKARUS quickly green up as catch crops. All 
three radish varieties are ideal for targeted greening; 
they loosen heavily compacted soil thanks to their 
extremely long roots, so allowing important organic 
matter to reach the soil. Organic fertilisers are also 
permitted (comply with the Fertiliser Decree).

TORO radish - the specialist for  
potato-growing

Sowing rate:  25–30 kg/ha 
Sowing period: July to late August 
Sowing depth: 2-3 cm 
Distance between rows: as cereals 
Fertiliser: max. 60 kg N/ha when growing as a catch crop

Radish – Raphanus sativus 25 kg
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Product no. 40170

■ STRUCTURATOR
Robust taproot for loosening the soil

STRUCTURATOR (see TG-10) freezes over winter leaving deep holes in the ground. The root can reach depths of  
70 cm, even in compacted soil. It can thus shutter even difficult ground sections, such as plough sole, improv-
ing the tilth significantly. Permeating water can freeze during subsequent frosts and expands over large areas. 
Frost impact helps to loosen the soil, which is also loosened mechanically in the autumn.

Sowing rate:  6–8 kg/ha
Sowing period: Mid-August 
Sowing depth: 1–2 cm 
Distance between rows: 35–50 cm 
Fertiliser: max. 60 kg N/ha when growing as a catch crop

Oriental radish - Raphanus sativus var. longipinnatus L. 25 kg

In the US, which has the most ag-
ricultural land in the world, catch 
crops have been given more and 
more attention in recent years. Soil 
health and structure are all the rage 
and every year more areas are plant-
ed with catch crops. Oriental radish, 
which is also known in Europe, is by 

far the dominant catch crop in the 
US. Thanks to its rapid growth, the 
oriental radish fixes a lot of nitrogen 
in the autumn. The nitrogen is stored 
over the winter and is only released 
upon decay the following spring. The 
nitrogen is then available to the suc-
ceeding crops and is not rinsed out 

during the winter months. Holes in 
the soil, formed due to decomposi-
tion, ensure more rapid warming of 
the soil in the spring. The succeed-
ing crops can be sown earlier and 
germinate earlier. This advantage 
pays off, especially in the case of 
heat-loving plants such as maize.



Sowing rate:  8-12 kg/ha for feed use, 15-20 kg/ha for green manure
Sowing period: July to September 
Sowing depth: 2–3 cm 
Distance between rows: as cereals 
Fertiliser: max. 60 kg N/ha when growing as a catch crop

Winter rapeseed – Brassica napus 25 kg

Product no. 401000

Product no. 400990 Product no. 401008

Product no.400994 Product no. 401018

■ AKELA
The top-selling one

AKELA is a feed rapeseed with
a high leaf-to-plant ratio, soft,
pithy stems, a good flavour and
is easily digested. It provides high
yields of excellent, protein-rich
high-quality feed that can be
used as fresh feed, late grazing
or silage. It tolerates late sowing
(until around the 20th of Sep-
tember), is completely frosthardy
and is guaranteed not to flower 
in the year of sowing. Its dense 
root system makes AKELA an 
ideal precursor crop when grown 
as green manure. It covers the 
ground rapidly after sowing, and 
so is an effective weed suppres-
sant.

DANIELA is a conventional feed
rapeseed (contains erucic acid and
glucosinolate) that is suitable for
grazing and fresh feed. It is neces-
sary to limit the ration per cow
when feeding. This is where strip-
grazing has proven itself. DANIELA
has been tested and approved for
summer and winter catch crop
cultivation. The variety achieves the
highest yields in summer catch crop
cultivation. It features very rapid
initial growth with fast soil contact
and a very low inclination to flower.
DANIELA can also be used as a
green manure plant. It tolerates late
sowing.

MOSA is a double-zero rapeseed
that is ideal for use as dairy cattle
feed. Its high leaf-to-plant ratio
makes MOSA a cheap, proteinrich
staple feed. MOSA can be
used for grazing, to make silage,
or fed in its fresh state. MOSA
does not flower in the year of
sowing, and can be cropped until
the following year, although the
highest energy yields are only
achieved before flowering.

■ DANIELA 
The tasty one

■ MOSA -OO- 
The high-yielding one 
-00-feed rapeseed
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GREENLAND is a high yielding winter rapeseed of the group of varieties 
which contain erucic acid and glucosinolate. It was tested and approved 
for summer and winter catch crop cultivation and convinced as a summer 
catch crop by high yield, rapid soil cover and very low production of flowers. 
The utilisation can be done by dairy cows, beef bulls and sheep in grazing 
or as fresh food – the daily ration shouldn’t be too high. Sown as green 
manure, the winter rapeseed can extract large amounts of nitrogen from 
the soil and, in the course of mineralization, feed the following crop with 
nitrogen next year. As winter catch crop GREENLAND starts in spring with a 
quick start and because of the late flowering time a longer feeding period 
can take place.

This winter rapeseed puts on 
considerable amounts of mass in 
the early stages of development 
and can cover the soil quickly. 
REBOUND has a very low tendency 
to flower and can therefore be fed 
for a long period. In addition to 
feeding this variety can be used as 
green manure. REBOUND is very 
healthy, free of erucic acid and 
contains glucosinolate.

■ GREENLAND
The leafy one

■ REBOUND
Regrows again
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Product no. 400508

■ HELGA 
High-yielding -00- quality

HELGA contains no erucic acid or glucosinolate. It is a very leafy and nutrient-rich feed plant, providing large
quantities of protein-rich, digestible feed. Another advantage of HELGA is that it grows quickly in the early sta-
ges, is stable, and produces very few flowers. It is also excellent for green manure, and tolerates late sowing.
This variety enriches the soil with organic matter and creates a stable soil structure.

Sowing rate:  8-12 kg/ha for feed use, 15-20 kg/ha for green manure
Sowing period: mid-August until late September 
Sowing depth: 2–3 cm 
Distance between rows: as cereals 
Fertiliser: max. 60 kg N/ha when growing as a catch crop

Summer rapeseed – Brassica napus 25 kg
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Product no. 550006 (20 x 0,5 kg) 
Product no. 550007 (25 kg)

Product no. 550005 (20 x 0,5 kg) 
Product no. 550004 (25 kg)

■ RONDO
Round stubble turnip

RONDO is a round, white turnip with a green top. The healthy leaves are 
very frost-tolerant and stay green and juicy until winter. RONDO is a 
very highyielding variety with a balanced leaf-to-beet ratio.

SAMSON is a tetraploid plant bred for early harvesting. The white, purple-
topped beets grow just under the surface of the soil. SAMSON produces 
abundant healthy leaves and is very suitable for mechanical harvesting.
It produces staple feed which animals enjoy and find easy to digest. It can be 
used as fresh feed or to produce silage.

Sowing rate: 1.5-2 kg/ha
Sowing period: late July/early August 
Sowing depth: 2–3 cm 
Distance between rows: 25–40 cm 
Fertiliser: max. 60 kg N/ha as catch crop 

Turnip – Brassica rapa var. rapa 0,5/25 kg

■ SAMSON
Long-lasting and productive

■ BRIGADIER  
World champion in mass yields

BRIGADIER is a polyploid Barres type. This orange feed beet variety 
produces very high yields of up to 1,500 quintals per ha and produces 
very few shoots. The very smooth, massive beets are easy to lift cleanly 
either mechanically or by hand. The huge leaf mass remains fresh 
and healthy until the crop is lifted. BRIGADIER provides very tasty feed 
which keeps well and has a good dry matter content. The beets can be 
fed to animals as they are or after cutting.

Feed beet – Beta vulgaris

Product no. 550203 (10 kg) Product no. 550204 (1/2 unit)

COMMON BEET

Sowing rate: 15–20 kg/ha
pickled 

COMMON BEET

Sowing rate: 4-5 x 1/2  units/ha 
pickled

BRIGADIER – ORANGE-OLIVE BRIGADIER – ORANGE-OLIVE – PELLETED
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Sowing rate: 15–20 kg/ha
Sowing period: mid-July to mid-August, as a winter catch crop from the end of August until mid-September 
Sowing depth: 2–3 cm 
Distance between rows: 15–25 cm 
Fertiliser: max. 60 kg N/ha as catch crop

Turnip rape – Brassica rapa L. silvestris 25 kg

Product no. 401102  

■ MALWIRA 
Removes nitrogen from the soil

MALWIRA tolerates late sowing and 
can remove large volumes of nitro-
gen from the soil. The main crop is 
field mustard, which is cultivated as
a winter catch crop.

Sowing rate: 4–5 kg/ha
Sowing period: until the middle or end of July; as main crop from March/April 
Sowing depth: 2–3 cm 
Distance between rows: 25–40 cm 
Fertiliser: max. 60 kg N/ha as catch crop

Fodder kale – Brassica oleracea 1/25 kg

■ INKA
Robust fodder cabbage

INKA is an outstanding variety
with a moderate leaf-to-plant
ratio that is winter-hardy and
produces very high crude protein
yields.

Yield:  high
Leaf-to-plant ratio:  moderate
Protein content:  moderate
Winter-hardiness:  high
Height:  109 cm

Lower-growing, and from the point
of view of leaf type, similar to feed
kale.

Yield:  moderate
Leaf-to-plant ratio: high
Protein content:  moderate
Winter-hardiness:  high
Height:  88 cm

Product no. 560113 (20 x 1 kg) 
Product no. 560112 (25 kg)

Product no. 560043 (20 x 1 kg) 
Product no. 560041 (25 kg) 

■ PAVLA 
Leafy fodder cabbage
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Sowing rate: 15 kg/ha
Sowing period: in spring and as a catch crop until  
 the end of August 
Sowing depth: 1–2 cm 
Distance between rows: 12-15 cm 
Fertiliser: max. 60 kg N/ha as catch crop

Ethiopian mustard - Brassica carinata 25 kg

■ URANUS / UNDERCOVER 
Game animals love it

Ethiopian mustard is a well-known variety. It is thought to have originated from a spontaneous crossing between 
cabbage and black mustard in the highlands of Ethiopia. It was already in use very early on to produce oil. Leafy 
types were developed for various nutritional purposes (vegetables and fodder plants) through breeding or simple 
selection.

URANUS was bred specifically as a leafy crop. Due to its high glucosinolate content, URANUS is perfect for mixtu-
res used in biofumigation. Furthermore, the variety is very well suited for use in wildlife feed mixtures. Its huge
leaves serve as cover or as valuable fodder. As a catch crop, URANUS can be used as a fast growing crucifer in
mixtures or in pure stands. Ethiopian mustard encourages clubroot, as well as infestation with various harmful
nematodes, and makes them worse. That is why it should not be cultivated in combination with rapeseed, sugar 
beet, potato, and vegetable crop rotations. URANUS is ideally suited for pure cereal and maize crop rotations.

UNDERCOVER is very modest and can handle dry periods very well. The fast soil covering can work against the 
evaporation of soil water and undesirable plants are prevented.

Product no. 605805 (URANUS)   Product no. 400206 (UNDERCOVER) 

Sowing rate:  5-8 kg/ha
Sowing period:  July to August 
Sowing depth:  2 cm 
Distance between rows: as cereals 
Fertiliser:   max. 60 kg N/ha as catch crop

Brown mustard - Brassica juncea 25 kg

■ TERMINATOR
For fast soil covering

TERMINATOR is a fast-growing catch crop with good stabili-
ty, medium to low tendency to flower and good suppression of 
weed and volunteer grain. It is very frost sensitive so that it dies 
back reliably in winter. TERMINATOR has also a deep root system 
for improving the soil structure. In addition, there is high erosion 
protection through rapid soil cover.

Product no. 400226
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Sowing rate:  6-7 kg/ha
Sowing period: July to September 
Sowing depth: approx. 1 cm 
Distance between rows: as cereals 
Fertiliser: max. 60 kg N/ha as catch crop

Camelina - Camelina sativa 25 kg

■ CAROLINE 
The ideal catch crop, when it has to go fast

Camelina is an annual catch crop belonging to the mustard family. An extremely rapid development after sowing 
is the distinguishing feature of the camelina variety CAROLINA, because of which it is grown for short-term gree-
ning. Camelina is winterkilled and displays intensive root penetration. The catch crop yields leave the soil behind 
in excellent condition for the subsequent crop. Camelina does well in any type of soil and, for this reason, it can be 
grown at almost all locations. In addition, it also tolerates drought very well – an increasingly important aspect in 
recent years to achieve good catch crop yields.

Advantages
∂   Winterkilled catch crop yields
∂   Ideal soil condition for the subsequent crop
∂   Quick development and establishment of plant stand
∂   Low requirements in terms of soil
∂   High drought tolerance

Product no. 400339 



Sowing rate: 8–10 kg/ha
Sowing period: late July to September 
Sowing depth: 2–3 cm 
Distance between rows: as cereals 
Fertiliser: max. 60 kg N/ha as catch crop

Niger – Guizotia abyssinica 10 kg

Product no. 400080

Niger is used mainly as a component of catch crop mixtures, but can also
be sown alone as a catch crop. Its main feature of interest are its very at-
tractive bright yellow flowers, which entice pollinating insects such as bees.
Niger is very closely related to sunflowers, and can cope very well with late
summer droughts. It is very frost-sensitive.
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Sowing rate: 20 kg/ha
Sowing period: to September 
Sowing depth: approx. 1 cm 
Distance between rows: as cereals 
Fertiliser:  max. 60 kg N/ha as catch crop

Garden cress – Lepidium sativum 10 kg

Sowing rate: 60–80 kg/ha
Sowing period: April to September 
Sowing depth: 1–2 cm 
Distance between rows: as cereals 
Fertiliser:  max. 60 kg N/ha as catch crop

Bristle oat – Avena strigosa 25 kg

Product no. 633700

Product no. 102101

■ LUXURIAL
Reduces the number of many parasitic nematodes

Bristle oats are a catch crop which do well on almost 
all soils. They are drought-tolerant and can also be 
used as feed. One interesting feature is their nematici-
dic effect on free-living nematodes such as pratylen-
chus and other species. This effect is comparable to 
permanent bare fallow land.

Cress is a good weed suppressant, germinates quickly 
and provides very good ground shade. Its good soil 
coverage combined with moderate biomass formati-
on make cress an excellent catch crop before mulch 
sowing of crops such as maize in spring. It dies back 
reliably in winter. Cress is a cruciferous plant and so 
should not be grown in crop rotation cycles including
intensive sugar beet and/or rapeseed cultivation.
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Product no. 153500 (BALO)  
Product no. 153502 (JULIA) 
Product no. 153538 (MEVA)

■ BALO / JULIA / MEVA
The nematode-neutral greening stars

∂  they are nematode-neutral, making 
them suitable for crop rotation systems 
featuring sugar beet

 
∂  the intense blue colour attracts large 

numbers of insects, and they are used as 
a bee meadow

Sowing rate:  10–12 kg/ha and up to 16 kg/ha when sown later
Sowing period: June to September 
Sowing depth: 2 cm in a well-prepared, fine-textured seed bed (the sowing depth must be respected,  
 as this plant germinates in the dark) 
Distance between rows: as cereals 
Fertiliser: max. 60 kg N/ha as catch crop

Lacy phacelia - Phacelia tanacetifolia 10 kg

Lacy phacelia is  

also available as 

coated seed
Co

at

ed Seed

with nutrients



Product no. 151507

Product no. 700250 (LILEJA) 
Product no. 700254 (DARJA)

■ AZURO
Deep-rooted lupins for better soil

Blue bitter lupins are classic catch crops. Like all legu-
mes, blue lupins fix atmospheric nitrogen and convert it 
into a form that can be used by plants. AZURO is suitable 
for light to medium soils with a pH of between 5.0 and 6.5 
(it is not highly sensitive to limestone). AZURO develops 
long roots, enabling it to loosen compacted soils orga-
nically. Its bitter taste means that AZURO is avoided by 
birds.

Sowing rate:  180 kg/ha 
Sowing period: June until the end of July 
Sowing depth: 4-6 cm 
Distance between rows: as cereals 
Fertiliser: base fertiliser (P/K)

Blue bitter lupin – Lupinus angustifolius 25 kg
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■ LILEJA / DARJA
The way to fast greening

LILEJA and DARJA are two fast-growing and undemand-
ing varieties. They are also very robust and versatile. 
They are characterised by exceptional purity and high 
germination capacity. Both varieties can bind large 
amounts of nitrate. They freeze over the winter. LILEJA 
and DARJA fit into almost any crop rotation. They close 
the ground very quickly and suppress weeds. LILEJA 
can also deliver high grain yields as a cash crop. Its high 
thousand grain weight ensures excellent flour yields.

Sowing rate:  75–90 kg/ha as a catch crop
Sowing period: from May (grain utilisation) to August as a catch crop 
Sowing depth: 2–4 cm 
Distance between rows: as cereals 
Fertilisation: max. 60 kg N/ha as a catch crop

Buckwheat - Fagopyrum esculentum 25 kg
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Crimson clover
Trifolium incarnatum In focus

A pure stand of crimson clover

Crimson clover plant  
with roots

Other names: Italian clover

Family: Fabaceae (legumes)

Subfamily: Faboideae

Genus: Trifolium (clover)

Species: Trifolium incarnatum (crimson clover)

Thousand grain weight: approx. 3–4 g

Growth height: up to approx. 50 cm

Sowing rate: 30 kg/ha

Number of chromosomes: 2n = 14

Description 
Crimson clover is an annual or bien-
nial herbaceous plant that reaches a 
height of up to 50 cm. It is sensitive 
to black frost and trampling. The stalk 
is mostly protruding, or in rare cases 
flattened and villous. The stalk is up-
right and sparsely branched at most. 
The alternate leaves arranged spirally 
on the stalk are divided into petioles 
and lamina. The petiole is 5 to 18 cm 
long. The lamina is tripartite and es-
pecially large for a clover. The hairy 
pinnae are oval in shape, 1 to 2 cm 
long and 1 to 1.5 cm wide with a cu-
neate base. The edges of the pinnae 
are slightly ridged, the tip is rounded 

or slightly crenate. The lower leaves 
have long stems. The membrane-like 
stipules continue downwards like a 
leaf sheath and grow together with 
the petiole up to three-fifths of their 
length; the free part is green or pur-
ple and, depending on the character-
istics, either oval, serrate or costate 
and with protruding hairs. As a legu-
minous plant, crimson clover is also 
able to have a symbiotic relationship 
with rhizobia that converts atmos-
pheric nitrogen into a plant-availa-
ble form. The reddish nodules on the 
roots indicate the active symbiosis.

Rhizobia root nodules
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Original seed size

Origin and history
Crimson clover originally comes from 
the western Mediterranean region. Its 
natural distribution extends from the 
Iberian Peninsula to France, Italy and 
the Balkans right up to the Bosporus. 
Initially, it was cultivated on both sides 
of the Pyrenees range and possibly in 
northern Italy as well. Today, crimson 
clover is grown in Europe, northwards 
to Great Britain and eastwards to the 
Caucasus. Other areas of cultivation 
include North and South America as 
well as Australia and New Zealand. 

Because of its global use as fodder 
plant, there are many new appearances 
whose establishment greatly depends 
on climatic conditions. Czech Repub-
lic, France, Hungary, Chile and the USA 
have played the most important role in 
propagating crimson clover. In 2018, 
Germany had about 76 ha of propaga-
tion fields for crimson clover.
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Use and yield
Crimson clover is used as forage, either 
fresh or as hay and silage. It can also 
be used for grazing; however, heavy 
trampling and intensive grazing have a 
negative impact on green manure pro-
duction as crimson clover has a very 
low capacity for regeneration.When 
it comes to harvest, only the first cut 
is of importance as the subsequent 
growth is minimal. It can be cultivat-
ed as a winter or summer catch crop, 
and is also suitable for green manure 
and erosion control in addition to be-
ing valuable fodder. It is possible to 
harvest between 30 and 45 quintals of 
crimson clover dry matter per hectare, 
especially when used as a winter catch 
crop. The root residue mass before 
winter is 10–12 quintals DM/ha and 
after winter is 20–25 quintals DM/ha. 
The protein content of the entire plant 
is around 26% of dry matter (may vary 
between 20–30%) and the fibre con-
tent is about 19% of dry matter (may 
vary between 16–22%). In Central Eu-
rope, it is occasionally cultivated as si-

lage fodder in areas with a warm and 
dry spring. Cultivation as pure stand 
is generally quite rare, although it is 
an extremely important component 
in mixtures. This variety is particular-
ly significant as a component in the 
Landsberger mixture, which consists of 
Italian ryegrass, winter vetch and crim-

son clover. This mixture can be used for 
grazing or fed as silage. Crimson clover 
is also commonly used as a greening 
plant in viticulture. In addition to the 
above advantages for the soil and en-
vironment, crimson clover also has a 
positive effect on the quality of wine.
Crimson clover can also be consumed 
by humans. Roasted seeds and young 
seedlings (sprouts) are ideal for use in 
salads. Honeybees use crimson clover 
for its nectar,which has a sugar content 
of 31–38%. Every single flower produc-
es 0.03–0.07 mg sugar daily, making it 
highly sought after by many insect spe-
cies. The honey yield is 60–140 kg/ha.

Crimson clover for vineyard greening

Honeybee gathering nectar

Young seedlings 
or sprouts are 
extremely rich in 
vitamins
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Cultivation and advantages
Crimson clover does undemanding 
in terms of soil, soil preparation and 
fertilisation. It is primarily cultivated 
in mixtures with grass, for instance in 
the Landsberger mixture, and rarely as 
a pure stand. As a pure stand, crim-
son clover is sown at around 30 kg/ha 
1–2 cm apart on a fine-grained seed-
bed. The row spacing is the same as 
for cereal grains, normally 12.5 or 15 
cm. Row spacing of under 10 cm could 
have a negative impact on individual 
plant growth. 

Crimson clover is particularly 
non-competitive in mixtures, meaning 
that the other plants in the mixture of-
ten suppress it over time. In addition, 
it controls the population of cabbage 
flies and cabbage white butterflies in 
cabbage and radish. Sowing crimson 
clover on harvested beds is therefore 
recommended in certain cases (watch 
for increases in the nematode popula-
tion!). 

In Germany, the use of crimson clo-
ver seeds has drastically increased 
over the last 5 years. The main reason 
for this are the greening guidelines, 
which have set the requirements for 
subsidy disbursement since 2015 and 
are a part of the European Union’s 
Common Agricultural Policy. Crimson 
clover is an important element of var-
ious greening options, which leads to 
its use as a component in many catch 
crop mixtures.

Landsberger mixture



Beet nematodes 
on the rise
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Tolerant sugar beets do not show any 
visual damages, yield potential falls 
by the wayside.

Resistant catch crops  
can help!

On observing sugar beet cultivation in 
Germany it becomes clear that beet 
cyst nematodes (Heterodera schachtii) 
are present in all main cultivation are-
as. Considerable damage can be seen 
depending on the crop rotation and in-
festation density. In addition, latent in-
festation densities have been noticed 
on many fields. Though they do not yet 
present a serious risk, they do indicate 
the presence of nematodes. It is ex-
tremely important to use horticultural 
measures to keep infestation levels as 
low as possible, avoiding severe dam-
age right from the beginning. 

When does the damage  
start to happen?
A crucial direct measure is select-
ing the right sugar beet variety, since 
severe infestations can cause a re-
duction in yield of 30% or more. The 
commercial damage threshold for 
nematode-prone sugar beet varieties 
is 500 eggs and larvae per 100 ml of 
soil. For nematode-tolerant varieties 
this threshold is 1500 eggs and lar-
vae per 100 ml. Various institutes pro-
vide proper soil testing. The lost yield 
potential is shockingly high, even in 
nematode-tolerant varieties. Yield re-
ductions of 15–20% can occur without 
visual symptoms being visible on the 
tolerant beets. 

Resistant catch crops  
can help
Despite the use of nematode-tolerant 
beet varieties, current trial results have 
shown that it is possible to significant-
ly increase yields by cultivating nema-
tode-resistant fodder radish varieties. 
The potential yield increase is at least 
5–10%, which corresponds to revenue 
increases of about €150/ha if a premi-

um-quality catch crop such as nema-
tode-reducing fodder radish is used. 
One of the reasons for this is the deep 
soil penetration of fodder radish roots. 
This controls the beet nematodes 
present in the deeper soil layers and 
considerably reduces the nematode 
population immediately before sugar 
beet cultivation. Sowing the catch crop 
early is absolutely essential for this to 
work. Moreover, fodder radish can also 
be sown using coated seed within ex-
isting cereal stands. This can result in 
a growth lead of about 4 weeks (see 
also p. 130). Resistant white mustard 
varieties have the advantage that they 
can be sown even later (until the be-
ginning of September) and exhibit 
good nematode reduction during the 
warm autumn weather. 

Please note! In regions prone 
to stem nematode or onion 

bloat (Ditylenchus dipsaci), it is 
absolutely necessary to plant 

fodder radish because it is neutral 
to the pathogen. On the other 

hand, white mustard acts as a host 
and allows the pest to propagate. 

How do resistant white mustard and 
fodder radish varieties work?
Special substances in the root exu-
dates of resistant varieties lure the 
beet cyst nematode larvae, which then 
enter the roots. Larvae generally ma-
ture and reach the reproductive stage 
within the plant; resistant plants se-
verely inhibit this process. Almost ex-
clusively male nematodes are formed 
and the number of fertile female nem-
atodes is greatly reduced. The result is 
a considerable reduction in the propa-
gation of nematodes. The percentage 
of female nematodes depends on the 
variety’s resistance level. In grade 2 
varieties, the propagation rate drops 
by 70–90%; in grade 1 varieties, the 
reduction is more than 90%.

A good  
catch crop stand 

Seedbed preparation: Professional 
seedbed preparation and a precise-
ly drilled catch crop stand provide 
enormous benefits vis-à-vis seed 
broadcasting, especially under dif-
ficult conditions (drought etc.).

Sowing period: The fodder radish 
stand requires time and warmth in 
order to develop properly and ef-
fectively reduce nematodes. White 
mustard develops faster; however, 
even in this case, the plants require 
a minimum of 8–10 weeks and suf-
ficiently high temperatures to show 
their full potential.

Seeding rate: The denser the plant 
stand, the better the root penetra-
tion in the soil and, thus, the nem-
atode reduction. Recommended 
sowing rate: 25–30 kg/ha

Variety selection: Choose from 
the wide range of varieties. Decide 
what flowering and mass formation 
characteristics are ideal for your 
location and target nematode re-
duction by using varieties with high 
grades.
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Reducing beet cyst 
nematodes 
by using resistant white mustard and fodder 
radish varieties

Sugar beet

Nematode-resistant
white mustard or fodder 

radish

The free nematode larvae
attack the new host plant.

The larvae penetrate the root tissue. 
The gender ratio shifts because of 
poor nutritional conditions: consid-
erably more males and 
fewer females.*

Root exudates 
from resistant
white mustard 
and fodder rad-
ish varieties lure 
the larvae out of 
the cysts.

Only a few
females
are fertilised 
and form cysts.

Fewer cysts, and there-
fore fewer larvae, end 
up in the soil, reducing 
the nematode load in 
the soil.

Fewer larvae in the soil 
means a significantly 
lower infestation in the  
rotational crop. The cysts detach them-

selves from the roots 
and remain in the soil.

 
*  The roots of resistant white mustard and fodder radish varieties provide deficient nutritional conditions for nema-

tode larvae. Since the female nematodes are therefore unable to form the required nutritive cell, nearly only male 
nematodes reach sexual maturity. As a result, only very few mature females are developed, which can form new 
cysts and produce offspring. This method helps to drastically reduce beet cyst nematode infestation in the soil.The 
reduction in the propagation rate depends on the variety used. Resistance grade 1 varieties reduce more than 90% 
nematodes and grade 2 varieties reduce nematodes by 70 to 90%.
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Potato cyst nematodes 
Complex problems and strategies – choosing the 
right catch crop!
Unlike sugar beets, where beet cyst 
nematodes are almost the only pests 
that present a direct problem, vari-
ous types of nematodes with different 
patterns of damage are on the rise in 
potato cultivation. The following is an 
overview:

Potato cyst nematodes
The damage caused by potato cyst 
nematodes is indisputably high. There 
are two different species of potato cyst 
nematodes: Golden nematode (Glo-
bodera rostochiensis) and white potato 
cyst nematode (Globodera pallida), a 
quarantined pest for which reporting is 
mandatory. Both species can survive in 
the soil for years in the form of cysts, 
leaving them only when potatoes are 
planted on the field. Catch crop selec-
tion does not require much thought, as 
they are neutral to these nematodes. 

Free-living nematodes –  
free, mobile, uncontrollable?
In terms of potato crop rotations, the 
following four free-living nematodes 
are considered to be the most harmful 
pathogens: 
∂  Root lesion nematode (Pratylenchus 

penetrans)
∂  Stem nematode or onion bloat  

(Ditylenchus dispaci)
∂  Stubby-root nematodes  

(trichodorids)
∂  Root-gall nematodes  

(Meloidogyne chitwoodi)

Unlike cyst nematodes, free-living 
nematodes are identified by the fact 
that they do not rely on the potato as 
a host plant. They can propagate on 
other cultivated crops as well, meaning 
that selecting the right species is cru-
cial in regulating and reducing these 
harmful species. What is particularly 
insidious about free-living nematodes 
is that they go through several propa-
gation cycles in a year. This means that 
explosive outbreaks are a possibility.

Root lesion nematode  
(Pratylenchus penetrans) 
Root lesion nematodes can cause yield 
losses of over 50%. In recent years, 
they have been increasingly destroy-
ing maize and cereal stands as well as 
potatoes. Under favourable conditions, 
the nematode can have up to six prop-
agation cycles per year. The crop ro-
tation system in combination with the 
right catch crop selection can greatly 
influence the situation. Use of fodder 
radish should be avoided on heavily in-
fested fields. Planting of neutral plants 
is preferable (see image, p. 129). The 
roots of bristle oat, for instance, pro-
vide no basis for the propagation of 
the pathogen. By depriving the pest of 
nutrition, its population can be reduced 
by over 80% every year. Tagetes (mar-
igold) cultivation in problem locations 
has resulted in active nematode reduc-
tion. Once pierced by the nematodes, 
marigold roots secrete a poison which 
kills the pathogen.

Fallowing is often also recom-
mended as a natural method for 
reducing the nematode popu-
lation. But please note: in many 
cases, problem weeds are among 
the strongest propagators of prob-
lematic nematode species. Ex-
periments show considerable dif-
ferences between fallowing and 
cultivation of catch crops, espe-
cially in combination with the mild 
winters in recent years. Use the op-
tion of directly impacting a specific 
pathogen and consistently pushing 
back the population by selecting the 
appropriate catch crop species.

Stubby-root nematodes  
(Trichodorids)
As opposed to many other nema-
todes, stubby-root nematodes rank 
amongst the most mobile migratory 
organisms. Even without a host plant 

their numbers decline only gradu-
ally. Under favourable conditions, 
they produce up to five generations 
every year. Direct infestation by this 
nematode can be observed in the 
form of poor emergence of the po-
tato crop, although in many cases it 
plays a minor role. Moreover, in ad-
vanced stages of growth the potato 
plants become increasingly resistant 
to trichodorids. Significantly more 
problematic is the fact that tricho-
dorids transmit the tobacco rattle 
virus (TRV). Selecting the right catch 
crop can have a major effect on the 
issue. Fodder radish can resist the 
TRV despite nematode infestation, 
breaking the infection chain. 

Root-gall nematodes  
(Meloidogyne chitwoodi) (quaran-
tine-requiring pest with mandatory 
reporting)
Root-gall nematodes can spread 
rapidly in a very short period of time. 
This is because they have a wide 
spectrum of host plants while also 
producing up to three propagation 
cycles per year. The nematode causes 
damage to the potato tuber quality, 
which becomes visible only towards 
the end of the cultivation period. The 
situation can be directly influenced 
by selecting the right catch crop. Cul-
tivating resistant fodder radish vari-
eties is particularly recommended. 
As part of the approval process, the 
Federal Plant Variety Office checks 
the varieties for resistance and iden-
tifies varieties with incidence rates of 
under 5%.
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Attack strategies
of plant-parasitic nematodes in potato cultivation

Host plant

STUBBY-ROOT NEMATODES 

Trichodorids

Impact of  
catch crops:
Bristle oat: unclear
Resistant fodder radish:
TRV reduction, (propagation of 
trichodorids) 
Tagetes (marigold): 
natural decline

Recommendation:
Fodder radish TORO

ROOT-GALL NEMATODES

Meloidogyne chitwoodii

Impact of  
catch crops:
Resistant fodder radish:
active reduction
Bristle oat: propagator
Tagetes (marigold): natural 
decline

Recommendation:
Fodder radish FARMER, ATLAN-
TIS, DOUBLEMAX

NEMATODES
Pratylenchus penetrans

Impact of  
catch crops:
Fodder radish: propagator
Bristle oat: natural decline 
Tagetes (marigold): active 
reduction

Recommendation:
Tagetes patula LABYRINTH

GOLDEN AND WHITE  
POTATO CYST NEMATODES

Globodera rostochiensis
Globodera pallida

Impact of  
catch crops:
No known catch  
crop impact

Recommendation:
No special  
recommendations
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Radish coated seed
4 weeks advance in nematode control

Growing catch crops offers many be-
nefits for follow-on arable crops. The 
main advantages are improved humus 
balance, soil loosening, protection 
against erosion, plant health, and or-
ganic nematode control when growing 
beet, potatoes or vegetables. 

Breeding has produced late-flowering 
radish varieties for farmers to use in 
organic nematode control. Crop rotati-
on and the cultivation of later-ripening 
wheat varieties means that the growth 

phase of many nematode-resistant 
catch crops is too short to achieve effec-
tive nematode control. Feldsaaten Freu-
denberger offers a completely new way 
of sowing this important catch crop in 
crop rotation systems that include beet, 
potatoes and vegetables: 

Radish coated seed
The seed is covered in a coat consisting of 
a carrier substance, a plant strengthener 
and humic acid. This increases the weight 
of the seed, allowing it to be sown accu-

rately within a radius of up to 26 metres. 
Seeds are undersown into wheat about  
3 weeks before the harvest using a fer-
tiliser spreader (ideally a pneumatic 
model). The existing rows are used for 
this. Tests have clearly shown that the-
se heavier seeds are much more evenly 
sown than uncoated seeds. It was also 
found that coated seed coped much 
better with drought stress than uncoa-
ted seeds, as additional water can be 
stored in the coat. Radicles also form 
more quickly from coated seed. 

 Coated seed  22 days after sowing                                                 
Comparison between cconventional uncoated seed (35 days after sowing) and coated
seed (60 days) after sowing

Sowing coated seed with a fertiliser spreader about three weeks before the wheat harvest

Comparison between coated seed (35 
day after sowing) and conventional un-
coated seed (10 days)
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Advantages of sowing  
coated seed  compared to  
conventional seed:

∂  Better soil contact leads to higher emer-
gence rates

∂  Seedlings get the nutrients they need so 
that young plants develop strongly

∂  The coat preserves and protects the 
seed until the ideal moisture conditions 
have been reached

∂  Growth is much better than with post-
harvest sowing

∂  Sowing radius of up to 26 metres
∂  Contains plant strengtheners to improve 

the health and strength of young plants
∂  Contains humic acid for reliable germinati-

on and increased nutrient uptake
∂  Even distribution pattern

Product no. 400411 Product no. 400416 Product no. 400406

■ TORO  
Coated seed

TORO is a late-flowering radish 
that is a great benefit to farmers 
operating a crop rotation system 
that includes potatoes because 
of its outstanding control of the 
pathogens that cause spraing, 
a viral disease. It can be recom-
mended in particular as a catch 
crop. The deep taproots loosen 
even subsoil layers, and it also 
helps form new humus.

MAXIMUS comes into flower late, 
is low-growing, grows quickly in 
the early stages and produces 
very good soil cover. It is also very 
stable and easy to flail. Maxi-
mus is not highly susceptible to 
Alternaria or yellowing. As a late-
flowering variety, Maximus can be 
sown early as it does not reach 
the seed-setting stage. Nitrogen 
fertilisation also promotes plant 
growth.

FARMER is a dual-resistant radish. 
It can be grown for organic control 
of beet nematodes, free-living ne-
matodes and root gall nematodes.

Top properties: 
∂ dual-resistant 
∂ produces few flowers 
∂ good nematode eradication 
∂ very stable 
∂  grows quickly in the early stages

■ MAXIMUS  
Coated seed
resistant

■ FARMER  
Coated seed
dual-resistant

Particularly suitable for
Potatoes in crop rotation

Particularly suitable for
Beet in crop rotation

Particularly suitable for
Potatoes, vegetables and  

beet in crop rotation

Pack size: 25 kgPack size: 25 kg Pack size: 25 kg

Structure of radish coated seed
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Sowing rate:  25–30 kg/ha as catch crop
Sowing period:  July to late August 
Sowing depth:  2–3 cm 
Distance between rows: as cereals 
Fertiliser:  max. 60 kg N/ha as catch crop

Radish – Raphanus sativus 25 kg

Product no. 400437

■ CASSIUS
Nematode knock-out

A variety with outstanding nema-
tode control properties. CASSIUS 
is late-flowering, making it ideal 
for growing as a catch crop. It is 
suitable for mulch sowing be-
cause it can die back over winter. 
CASSIUS is very stable, and grows 
rapidly in the early stages.

Product no. 400389

■ INTERMEZZO
Interlude for nematode eradication

A member of the grade 2 beet
nematode resistance group, which
grows rapidly in the early stages and
produces few flowers. INTERMEZZO
also produces very dense soil cover
and is not prone to lodging.

Product no. 400482

BARACUDA, a nematoderesistant
variety, puts on large amounts 
of mass in the early stages and 
produces excellent soil cover 
very quickly. This feature is very 
important to effective and rapid 
weed suppression. BARACUDA is 
also very stable, making it easy 
to chop. It has been found to be 
highly effective in eradicating 
damaging beet nematodes.

■ BARACUDA
The sturdy one

The sooner the radish can be sown, the better 
the reducing properties.

Product no. 400295Product no. 400449

■ REBELLION 
No chance for nematodes

The variety was approved with 
grade 1 due to its tremendous 
nematode-reducing characte-
ristics. Apart from this important 
property, REBELLION is characte-
rised by rapid early development, 
which quickly produces a dense 
and weed-suppressing stock. 
Furthermore, REBELLION is very 
stable. Due to its late flowering, 
REBELLION is recommended for 
growing as catch crop.

Product no. 400444

■ REVOLVER 
Shootes the nematodes 

REVOLVER is new in the range of 
nematode resistant varieties. It has 
a good stability, is late-flowering and 
grows rapidly in the early stages. 
REVOLVER has scored a 2 due to its 
resistance to beet nematodes.

Varieties that eradicate over 90 
per cent of nematodes in quality 
tests performed by the Federal 
Varieties Office are classified as 
resistance grade 1, and this is the 
case with MAXIMUS. It also grows 
very quickly for rapid soil cover. 
MAXIMUS produces almost pure 
white flowers, and is stable and 
healthy.

■ MAXIMUS
The "imperial" nematode killer
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Product no. 40168 Product no.400361 Product no. 400354

■ FARMER
dual-resistant

FARMER fodder radish (see TG-8) 
is a double-resistant fodder ra-
dish. It can fight beet  as well as 
root-gall nematodes Meloidogyne 
chitwoodi and fallax. This knot-
forming nematode species can 
cause serious damage to beet, 
potato and vegetables. Damage 
caused by root-knot nematodes 
are often not identified in inten-
sive vegetable growing and are 
attributed to unknown causes. 
FARMER can also fight freeliving 
nematodes of the genera Tricho-
dorus and Paratrichodorus, which 
can severely damage a wide 
range of crops and vegetables. 
Trichodorus carries tobacco rattle 
virus, which can cause severe 
damage to potatoes and outdoor 
tomatoes. The FARMER fodder 
radish can reduce some of these 
parasitic nematodes.

Root-knot nematodes can cause
severe damage to many crops, in
particular to potatoes and vegetab-
les. In the parasitic nematode test,
M. chitwoodi did not increase (0%!)
ATLANTIS is thus a weapon against
this dangerous pest. It has scored a
2 due to its resistance to beet nema-
todes. Furthermore, ATLANTIS is very
stable and has a very low inclination
to flower.

Few varieties boast 0.0% seed
production rate of Meloidogyne
chitwoodi. DOUBLEMAX is one
of them. It is thus exactly the
right variety for growers of beet,
potatoes and vegetables. It also
scores a 1 for its resistance to
beet nematodes. It is thus per-
fect for the farmer and the soil.
DOUBLEMAX is a quick starter
with high stability and a low to
medium inclination to flower.
This variety is second to none.

■ ATLANTIS
dual-resistant

■ DOUBLEMAX
dual-resistant

Dual effect
officially confirmed

THE DUAL-
RESISTANT ONE

BEET NEMATODES
(Heterodera schachtii) in sugar beet crops

GALL-FORMING NEMATODES
(Meloidogyne chitwoodi) in potato crops

Radish
Raphanus sativus

25 kg

Beet wilt caused by nematode infestation Damaged potato

Healthy potatoes thanks to FARMER



Sowing rate:  25–30 kg/ha
Sowing period: July to September 
Sowing depth: 2–3 cm 
Distance between rows: as cereals 
Fertiliser: max. 60 kg N/ha as catch crop

White mustard - Sinapis alba 25 kg

Product no.  400193

Product no. 400149

Product no. 400217

■ ACTION, grade 2
THE nematode-resistant variety

■ ADMIRAL, grade 2 
From the new generation of mustards

■ COLLINA, grade 2
The hairless nematode reducer

ACTION can cover the ground very quickly to sup-
press emerging weeds. It is also very stable, which
is of great importance and advantage especially in
case of strip-till. ACTION also has a low inclination
to flower. This combination of rapid initial growth, 
low inclination to flower and high ground coverage 
sets the course for successful strip-till. ACTION has 
also proven its excellent reduction suitability in beet 
crop rotations. Reduction values of more than 88% 
were achieved in the tests.

In summary:
∂  very strong mass formation in early development
∂  very low inclination to flower
∂  excellent stability
∂  resistance to nematodes 2

One of the key benefits of this variety is its excellent
eradication performance: grade 2. ADMIRAL also pro-
duces few flowers and so is ideal for early sowing as 
a catch crop. It is also very stable and grows very fast 
in the early stages of development, which is impor-
tant in enabling it to suppress weeds quickly.

COLLINA is a breed of the new generation and is
morphologically characterised by its almost com-
pletely missing hair on sterns and husks. As arable
crop the variety reduces very well the dangerous
beet nematodes. With a very good development in
the early stages COLLINA quickly covers the soil and
therefore suppresses weeds and other undesirable
plants. COLLINA is very stable, not prone to flowe-
ring and not prone to lodging. These characteristics 
are especially important for mulch sowing.

Nematode-resistant white mustard can be used for natural control of harmful beet nematodes. It dies back in
winter, leaving a field surface that can be used for mulch sowing. Varieties that do not produce many flowers
are important as they can be sown as early as the beginning of August. This plant is not recommended for crop
rotation systems that include potatoes because white mustard can encourage the reproduction of the tobacco
rattle virus which causes spraing. Radish should be grown as an alternative method of beet nematode control
on land where stem nematodes are or might be present. White mustard grows very quickly in the early stages
and can cover the soil very rapidly to suppress weeds.

134



Product no. 400178

■ RUMBA, grade 2
Effective on nematodes
RUMBA is one of the best nematode-resistant
white mustard varieties. It does not produce many
flowers, making it suitable for early sowing for ne-
matode control. This new variety is late-flowering, 
emerges quickly, forms a strong root system rapidly
and is highly resistant. RUMBA is not winter-hardy,
dies back, and so is ideal for no-plough sugar beet
cultivation.

Product no. 400123

■ TORPEDO, grade 2
Reliable mulch sowing
TORPEDO has been classified as grade 2 for nema-
tode control. Its features include an eradication
rate of well over 80%, rapid early development and 
the production of large amounts of green
mass.

Product no. 400098

■ FOX, grade 1
The one
With FOX white mustard, we now have a variety 
with grade 1 for reducing the dangerous beet cyst 
nematodes. A reduction rate of over 90% was 
achieved in the official tests. FOX shows good early 
development and can therefore also suppress weeds 
well. It has a low inclination to flower and therefore 
blooms late. Good stability is particularly helpful in 
terms of strip-till. Upright stalks become extremely 
dry during frost and can be sheared optimally. In this 
regard, FOX has the best rating amongst the three 
approved grade 1 varieties so far.

Product no. 400208

■ SYMBOL, grade 2
Dresses the nematodes 

SYMBOL is a nematoden resistant variety with grade 
2 for nematode control. It is very stable and has a low 
tendency to flowering when sown from the begin-
ning until mid-August to reach a high reduction rate. 
Depending on the weather conditions during a late 
sowing in September this can no longer be guaran-
teed. Also important is the fast land cover for the 
suppression of volunteer grain and other weeds. 

NEWNEW
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Root depth of some green manure plants

0–80 cm 80–150 cm up to 200 cm

Crimson clover 
Field pea 
White clover 
Hairy vetch 
Feed rye

Field bean 
Buckwheat 
Pea 
White mustard 
Radish 
Lacy phacelia 
Rapeseed, beet 
Mustard 
Serradella 
Common vetch 
Turnip

Lupin 
Sweet clover 
Red clover

Source: SCHEFFER (1941) cited in ROEMER et al. (1952), amended.

 
The TERRA GOLD® mixtures
listed below, TG-1 to TG-19,
have been designed for specific
crop rotation systems and fulfil
various functions:

∂  crop rotation-neutral 
soil loosening thanks to 
deep-rooted plants

∂  improvement of soil pore 
volume

∂  increase in earthworm 
activity

∂ humus accumulation
∂  improvement of the 

soil's loadbearing capacity
∂  nitrogen fixing in 

water conservation areas
∂ organic nematode control
∂ groundwater protection
∂ disease and pest control

TERRA GOLD® 
Catch crop mixtures

For the past 10 years Feldsaaten Freu-
denberger has offered herbaceous 
mixtures for catch crop cultivation in 
the TERRA GOLD® program. During the 
first years there were only mixtures for 
the common crop rotations available – 
today there are 17 different products. 
Due to the large number of different 
mixtures it is possible to offer the right 
catch crop mixture even for special 
crop rotations. Decisive for the suitabi-
lity of the mixtures of the individual crop 
rotations are phytohygienic aspects: 
The extension and increase of diseases 
and pests need to be prevented and 

fought in order to avoid harvest loss in 
the following main crops. But why are 
some components especially good or 
not suitable at all? Some examples: In 
rapeseed crop rotations the use of cru-
ciferous plants is avoided to offer di-
seases, such as clubroot, no host plant 
(TG-1, -11, -15, -17). When sugar 
beets are grown, care must be taken 
not to multiply but to reduce harmful 
nematodes. TERRA GOLD®-mixtures 
with the note “Eradicates nematodes” 
are especially suitable due to the use 
of nematode reducing radish and white 
mustard (TG-2, -7, -13 and -18). When 

growing legumes as a main crop, le-
gumes should not be in the catch crop 
mixture to contain pathogen and the 
dreaded legumes tiredness. 
On page 104 you can find a list with ex-
planations of the benefits of catch crop 
cultivation. The TG-products combine 
many of these advantages in one mix-
ture. The benefits of mixtures are ove-
rall higher than the sum of benefits of 
each component. Many aspects, like 
the varied appearance and the ecologi-
cal value of a catch crop field, can’t be 
reached with a single species.  
TERRA GOLD® - always a good choice!
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TG-1   25 KG 
Humus

For crop rotation
systems that include
cereals and rapeseed

TERRA GOLD®

Versatile mixture for crop rotations in which cereals, maize and rapeseed are 
prominent without cruciferous plants. It dies back in winter and can also be 
used for mulch sowing. The containing species ensure a good rooting of the 
soil. Because of the high ratio of legumes the growth can efficiently fix nitrogen 
and form considerable amounts of aboveground biomass. The species feed pea 
and serradella are able to bring good growth even in difficult conditions in late 
summer. In order to ensure a successful establishment an early sowing date 
should be preferred.

Species Weight portion in % Seed content in % approx.
Feed pea 15 1
Egyptian clover 15 35
Serradella 15 30
Lacy phacelia coated seed 15 27
Sudan grass 20 5
Common vetch 20 2
Sum 100 100

Sowing rate: 30-40 kg/ha
Sowing period: mid of August
Product no. 40161

Also available as an organic mixture!

TG-2  25 KG 
Beetfit 

For crop rotation
systems that include beet

TERRA GOLD®

A beet nematode-neutral mixture as an ideal component for beet crop rota-
tions. Contains radish and lupin, which help to produce excellent soil gasses 
with their wide root system. The radish and white mustard varieties used 
eradicate nematodes. With the containing legumes an efficient nitrogen 
fixing is possible. The different flower colours provide a very attractive image 
and offer plenty of nectar for beneficial insects.

Species Weight portion in % Seed content in % approx.
Blue bitter lupin 15 1
Common vetch 15 2
Nematode-eradicating 
radish

35 31

Lacy phacelia coated seed 5 11
Nematode-eradicating white 
mustard

20 25

Egyptian clover 10 30
Sum 100 100 Sowing rate: 25-30 kg/ha

Sowing period: mid of August
Product no. 40162

Eradicates nematodes
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TG-4  10 KG 
Bees feast

Tübinger mixture 

TERRA GOLD®

Flowering, annual mixture for the promotion of insect and bee food in far-
ming fields. The markedly beautiful flowering aspect is an enrichment of the 
landscape. This mixture also serves as cover for small game or can be sown 
as supplement in gameland. As this mixture does not contain legumes, it is 
possible to use it in water conservation areas

Species Weight portion in % Seed content in % approx.

Lacy phacelia coated seed 40 55

Radish 4 2

Cornflower 2 2

Buckwheat 25 8

Marigold 5 3

Dill 2 7

White mustard 7 6

Black cumin 5 11

Borage 1 1

Mallow 3 2

Coriander 6 3

Sum 100 100

Sowing rate: 10 kg/ha
Sowing period: mid of August
Product no. 40164

TG-3  25 KG 
Solara

For crop rotation systems 
that include potatoes

TERRA GOLD®

Mixture for crop rotations that include potatoes. The high ratio of blue bitter 
lupin and radish ensure a good root penetration, a crumbly soil and easy 
inventory control of potatoes as subsequent crop. The radish variety TORO 
that is used is characterized by a low plant height, a late flowering and the 
reduction of the carrier of the tobacco rattle virus. In addition, TORO can 
reduce free-living nematodes, the carrier of rust spots in potato cultivation. 
When sown early the contained legumes can efficiently contribute to nitro-
gen fixing.

Species Weight portion in % Seed content in % approx.
Blue bitter lupin 40 4
Bristle oat 20 14
Radish TORO 20 33
Feed pea 10 1
Lacy phacelia coated 
seed

5 21

Egyptian clover 5 27
Sum 100 100

Sowing rate: 30-40 kg/ha
Sowing period: mid of August
Product no. 40163
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TG-5  25 KG 
Biofum

Biofum

TERRA GOLD®

Biofum is a special mixture for the control of soil pests using biofumigation. 
The process is based on the formation of gas which is released from the plant 
cells after their crushing. When the cruciferous plants, which are included in 
this mixture, get mechanically damaged, the gas Isothiocyanate (ITS) will be 
released enzymatic. The mulch must be placed in the soil immediately and 
covered as far as possible, so that the ITS does not outgas. The effect of the ITC 
destroys a variety of harmful soil-dwelling organisms. 

Species Weight portion in % Seed content in % approx.
Dual-resistant radish 80 55
Brown mustard 10 17
Feed rapeseed 10 28
Sum 100 100

Sowing rate: 15 kg/ha
Sowing period: mid of August
Product no. 40165

TG-7  25 KG 
Aqua

For water
conservation areas

TERRA GOLD®

Balanced catch crop mixture without legumes, to make the use in water 
conservation areas possible. This mixture contains species which are able 
to absorb the existing soil nitrogen and additionally in autumn loosen up the 
field corridor with its flower range. The TG-7 can also be used in crop rotation 
systems that include beet.

Species Weight portion in % Seed content in % approx.
Sudan grass 20 8
Nematode-resistant 
radish, late flowering

20 23

Nematode-resistant white 
mustard, late flowering

20 34

Lacy phacelia coated seed 10 29
Sunflower 30 6
Sum 100 100

Sowing rate: 20 kg/ha
Sowing period: mid of August
Product no. 40167

Eradicates nematodes
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TG-9  25 KG 
Melioration

To loosen the soil

TERRA GOLD®

This mixture is primarily intended for soils with compactions like plough 
soles. The used tillage radish breaks up compacted soil with its massive 
tap root thus ensuring excellent soil quality. With the deep rooting species 
lupine and radish the mixture is ideally complemented. In the formed root 
canals an air exchange takes place into deeper soil layers and water can 
infiltrate. Water filled root canals contribute to the frost blast in winter and 
serve to loosen the soil. 

Species Weight portion in % Seed content in % approx.
Soil improvement radish 10 15
Buckwheat 40 26
Lacy phacelia coated seed 5 15
Niger 5 23
Radish 20 20
Blue lupin 20 1
Sum 100 100

Sowing rate: 20-25 kg/ha
Sowing period: mid of August
Product no. 40169

TG-8  25 KG
Farmer radish 

For vegetable and
potato cultivation

TERRA GOLD®

FARMER is a dual-resistant radish variety. It can control the nematode Meloi-
dogyne chitwoodi and fallax as well as Heterodera schatii. For once this varie-
ty is no host plant for nematode of the species Globodera and others. In addi-
tion, FARMER does not increase the crop rotation disease clubroot. To control 
all nematodes successfully, the sowing should be done as early as possible, 
but not later than early August to ensure a safe reduction of nematodes. 

Species Weight portion in % Seed content in % approx.
Dual-resistant radish 100 100
Sum 100 100

Sowing rate: 25 kg/ha
Sowing period: early August
Product no. 40168

Eradicates nematodes
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TG-10  25 KG 
Structurator

Soil improvement radish
to loosen the soil

TERRA GOLD®

This late-flowering, white radish develops a strong root, which allows a 
restructuration of compacted soil. It is able to penetrate exceptionally deep 
into the ground (deeper than radish). In addition, STRUCTURATOR has a high 
potential to store nitrogen of the soil. Flower and grain development can be 
excluded in catch crop cultivation due to the short growing season. In the 
USA this radish is one of the most important catch crops because of the 
mentioned factors. 

Sowing rate: 6-8 kg/ha
Sowing period: mid of August
Product no. 40170

Species Weight portion in % Seed content in % approx.
Soil improvement radish 100 100
Sum 100 100

TG-11  25 KG 
Spreadfix

For fast greening

TERRA GOLD®

Crop rotation-neutral catch crop mixture that can be sown on large areas of 
land using a slug pellet spreader, fertilizer spreader or in combination with a 
harrow, without extensive soil working. Greens fast, protects against erosion, 
gives the soil valuable organic mass and dies back in winter without fail. The 
included Egyptian clover fixes atmospheric nitrogen and makes it available to 
the subsequent culture.

Species Weight portion in % Seed content in % approx.
Niger 15 23
Lacy phacelia coated 
seed

35 34

Persian clover 30 40
Bristle oat 20 3
Sum 100 100

Sowing rate: 15 kg/ha
Sowing period: early August 
to early September
Product no. 40171
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TG-14  25 KG 
Greeningfit 

For late sowing

TERRA GOLD®

Versatile mixture without legumes with 4 components, which combines 
all benefits of the different species in one mixture: deep rooting, humus 
accumulation of the soil, promotion of soil life and many more. Can also be 
used for late sowing in crop rotations that include maize and cereals. The 
use of the mixture in water conservation areas is possible because of the 
abandonment of legumes. 

Species Weight portion in % Seed content in % approx.
White mustard 40 22
Ethiopian mustard 45 48
Camelina 5 15
Niger 10 15
Sum 100 100

Sowing rate: 14-17 kg/ha
Sowing period: early August 
to mid-September
Product no. 40174

TG-13  25 KG 
Vegetablefit

For complex
crop rotation systems

TERRA GOLD®

Catch crop mixture for complex crop rotation systems that include potatoes, 
beet and vegetables. The dual-resistant radish reduces beet nematodes as 
well as gall producing nematodes. The pathogens of the rust spots are pushed 
back. Bristle oat reduces the free-living nematodes. Through the reducing 
impact on many nematodes, TG-13 is the ideal previous crop for many crops. 
Common vetches fix atmospheric nitrogen due to the symbiosis with rhizobia, 
which is available for the next cultivated crops. 

Species Weight portion in % Seed content in % approx.
Bristle oat 35 30
Dual-resistant radish 30 60
Common vetch 35 10
Sum 100 100

Sowing rate: 30 kg/ha
Sowing period: early August 
to early September
Product no. 40173
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TG-15  25 KG 
Greeningfit

Without leguminous
plants

TERRA GOLD®

Simple catch crop mixture with 2 components which is ideal for crop ro-
tations that include rape and legumes. It does not contain any cruciferous 
plants. The included lacy phacelia is a rich source of nectar for many  
beneficial insects and offers an appealing picture due to its purple flowers in 
combination with the yellow flowering niger. The TG-15 dies back safely with 
ground frost.

Species Weight portion in % Seed content in % approx.
Lacy phacelia 50 53
Niger 50 47
Sum 100 100

TG-16  25 KG 
Winterfit

Winter-hardy &
tolerant of late sowing

TERRA GOLD®

Winter-hardy, late-sow compatible catch crop mixture, which can still be sown 
after the early silage maize harvest and forms attractive growths. For crop ro-
tation systems that have a high proportion of maize and cereals. The included 
legumes crimson clover and hairy vetch provide a nitrogen fixation. 

Species Weight portion in % Seed content in % approx.
Winter rapeseed 15 17
Turnip rape 5 6
Crimson clover 15 20
Hairy vetch 40 5
Italian ryegrass 25 52
Sum 100 100

Sowing rate: 25 kg/ha
Sowing period: early August 
to late September
Product no. 40176

Sowing rate: 9-11 kg/ha
Sowing period: early August 
to mid-September
Product no. 40175
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TG-18   25 KG 
Vegetable express 

Without leguminous
plants

TERRA GOLD®

Mixture for intensive vegetable crop with short crop rotations that include 
potatoes, beets and different vegetables. For all farms that pay attention to 
the maintenance of soil health. This mixture is designed for the reduction 
of nematodes, therefore all components except radish and bristle oat were 
omitted. The alternative for intensive vegetable cultivation.

Species Weight portion in % Seed content in % approx.
Bristle oat 65 41
Dual-resistant radish 35 59
Sum 100 100

Sowing rate: 30-40 kg/ha
Sowing period: to late August 
Product no. 40178

TG-17  25 KG 
FeedStar

Tasty catch crop

TERRA GOLD®

Winter catch crop mixture for the use of one to multi cut silage. High qua-
lity varieties of the Italian ryegrass as well as of the small grained legumes 
crimson clover and red clover are used. The high legume proportion ensures 
a good protein content of the feed gained and the supply of nitrogen for the 
subsequent crop. 

Species Weight portion in % Seed content in % approx.
Italian ryegrass recom-
mended/ WZ-variety

30 38

Italian ryegrass 30 20
Crimson clover 25 20
Red clover 15 22
Sum 100 100

Sowing rate: 30 kg/ha
Sowing period: early August 
to late September
Product no. 40177
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TG-19  25 KG 
Potato Protect
For crop rotation
systems that include 
potatoes

TERRA GOLD®

Mixture for farmers who have been counting on the late-flowering radish variety 
TORO in potato cultivation for a long time. In the mix with bristle oat different 
types of nematodes in potato cultivation can be fought and significantly 
reduced. For a healthy potato as subsequent crop, even in short crop rotation 
systems. Due to the deep rooting radish the root growth of the potato roots is 
facilitated and supported.

Species Weight portion in % Seed content in % approx.
Bristle oat 65 41
Radish 35 59
Sum 100 100

Sowing rate: 30 kg/ha
Sowing period: to late August 
Product no. 40179
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PG GM 2  25 KG
Eradicates 
nematodes

PROGREEN®

The use of nematode reducing white mustard and radish reduces harmful 
nematodes. The strong root development of the radish looses the soil and 
ensures good growth conditions for the subsequent crop. 

Species Weight portion in % Seed content in % approx.
Nematode resistant 
white mustard

30 46

Nematode resistant 
radish

35 38

Bristle oat 35 16
Sum 100 100

Sowing rate: 30 kg/ha
Sowing period: August to 
early September
Product no. 40097

PG GM 1  25 KG
Green  
manure mixture

PROGREEN®

Mixture as an alternative for simple mustard. With species that germinate 
rapidly so that soil erosion can be safely prevented, and leafy species ensure a 
good soil shading. Radish and white mustard guarantee a strong root penet-
ration of the soil. 

Species Weight portion in % Seed content in % approx.
White mustard 60 48
Radish 25 15
Garden cress 5 12
Niger 5 11
Parsley 5 14
Sum 100 100

Sowing rate: 20 kg/ha
Sowing period: August to 
mid-September
Product no. 40096
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PG GM 3  25 KG
Fodder greening

PROGREEN®

Mixture with Italian ryegrass and two clover species. The protein-rich growth can 
be used as high-quality and palatable feed. This mixture can be also used for 
cutting in spring.

Species Weight portion in % Seed content in % approx.
Italian ryegrass 42 28
Italian ryegrass  
(recommended)

40 27

Crimson clover 10 39
White clover 8 6
Sum 100 100

PG GM 4  25 KG
BlitzStart

PROGREEN®

Inexpensive catch crop mixture. It safely dies back in winter and mainly con-
sists of white and brown mustard. The mixture is well suited for crop rotations 
without cruciferous plants, like cereal and maize crop rotations.

Species Weight portion in % Seed content in % approx.
White mustard 80 50
Brown mustard 10 17
Camelina 10 33
Sum 100 100

Sowing rate: 10 kg/ha
Sowing period: July to mid-
September
Product no. 40094

Sowing rate: 30 kg/ha
Sowing period: August to late 
September
Product no. 40098

Also available as an organic mixture!

148



PG GM 5  25 KG
Allround

PROGREEN®

Flower-rich catch crop mixture with Egyptian clover for nitrogen fixing. 
While flowering this mixture offers a very beautiful sight and an excellent 
nectar flow for beneficial insects. The growth serves many animals, such as 
birds and small mammals, as a source of feed and cover.

Species Weight portion in % Seed content in % approx.
Lacy phacelia 40 47
Niger 35 33
Egyptian clover 25 20
Sum 100 100

Sowing rate: 9-11 kg/ha
Sowing period: August to ear-
ly September
Product no. 40095

PG FU 5  20 KG
Legume mixture

 

PROGREEN®

This mixture has a good root penetration power. The fast initial development 
promotes excellent weed suppression. Through the symbiosis with nodule 
bacteria a big amount of nitrogen is fixed and saved for the subsequent crop. 
The PG FU 5 also provides a large mass of protein-rich growth. 

Species Weight portion in % Seed content in % approx.
Field bean 10 3
Blue Lupin 15 13
Field pea 50 35
Common vetch 25 49
Sum 100 100

Sowing rate: 100 kg/ha
Sowing period: August to 
early September
Product no. 40451
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PG FU 7  20 KG 
Landsberger 
mixture

PROGREEN®

The Landsberger mixture is a high-yielding winter catch crop mixture. The 
PG FU 7 is suitable for green feeding and silage production. When sown early 
cutting in autumn and spring in the following year. When sown late only a cut 
in spring in the following year is possible. After the spring cut hairy vetch and 
crimson clover show a limited regrowth and the Italian ryegrass takes over. In 
addition to the feed production the mixture serves for nitrogen fertilization 
of the soil. 

Species Weight portion in % Seed content in % approx.
Italian ryegrass, t. 25 42
Crimson clover 25 49
Hairy vetch 50 9
Sum 100 100

Sowing rate: 60 kg/ha
Sowing period: August to 
mid-September
Product no. 40324
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Nitrogen fixing by legumes is the 
only way to bind elementary nitrogen 
from the air, making it available to the 
plants and feeding it into the system. 

When growing legumes, crops are 
usually divided into fodder crops (e.g. 
clover or alfalfa), catch crops (such as 
vetches), and grain legumes (e.g. field 
beans, peas or soybeans). In addition 
to the direct marketing of the crops 
produced, further economic aspects 
come to the fore. These include im-
proving the soil system, maintaining 
soil fertility and supplying vital nitro-
gen. This means that many organic 
farms use the enormous potential of 
various fine legumes. 
For example, integrating a perenni-
al grass-clover mixture into the crop 
rotation is becoming increasingly im-
portant. Such stock may be sown both 
in isolation or under covering cereals. 
Where possible, cooperation is sought 
with dairy farms that use the first and/
or second growth as feed. Subsequent 
growths are strip-tilled to improve 
the soil by means of back-flowing bi-
omass. Other positive characteristics, 
such as increased biological activity, 
improved tilth and in particular weed 
suppression are essential for crop ro-
tation. The remaining root mass and 
the rest of the plant provide a direct 
source of nitrogen for the subsequent 
crops.
In order to close the material cycles, 
plants have to be supplied with nitro-
gen. Only legumes, as a key pillar of 
organic farms, are able to fix the re-
quired amounts of nitrogen. Depend-
ing on the type of crop and the year, 
50-700 kg of nitrogen per hectare can 
be fixed per year. The amount may vary 
depending on the region. A prerequi-
site for successful symbiosis (nodu-
lation) between a plant and bacteria 
is the presence of specific bacterial 
strains. Our RhizoFix® liquid inoculant 
can ensure nodule formation and the 
resulting nitrogen fixation in all com-

mon legumes. This is guaranteed by 
an inoculant that has been specially 
developed for each crop and contains 
the required bacterial strains. The 
Research Institute of Organic Agri-
culture (FiBL) has included Rhizo-
Fix® in its 2017 resource list. It also 
complies with the Demeter, Gäa, and 
Naturland guidelines. 
For more information, please visit 
www.betriebsmittelliste.de. Anoth-
er way to anchor the rhizobia on the 
seed is by using coated seed. This 
can be done with all fine legumes. The 
treated seed contains biological plant 
strengtheners approved for organic 
farming and the required bacteri-
al strains. Coated seed is therefore 
ready to use immediately and does 
not require additional effort. Coated 
seed also meets the required organic 
standards. It has therefore been ap-
proved by the inspection bodies for 
use in organic farming. Such coating 

is not possible in the case of coarse-
grained legumes. 
Seeds should be inoculated with 
RhizoFix® immediately before sow-
ing to ensure successful nodulation 
and thus nitrogen fixation. There has 
been another important development 
in organic farming - the expansion of 
Category I. It includes varieties reg-
istered since 2014, such as maize, 
sugar beet, white mustard, buck-
wheat, common vetch and one-year 
ryegrass. In 2015, Italian ryegrass, 
winter rye, Egyptian clover, Persian 
clover and sainfoin were included in 
Category I. Crimson clover followed 
on 01/01/2016. Other varieties, such 
as perennial ryegrass and red clover, 
are currently under discussion. 
We want to achieve our  objective of 
supplying the market with good, or-
ganically grown seed.

Organic seeds
Legumes as a pillar of  
nitrogen supply in organic farming

Left: Lupin without inoculation / Right: Lupin with RhizoFix® inoculation
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Organic perma-
nent pasture 2

First sowing 
without clover

10 kg

Same composition as on 
the left, except that clover is 
eliminated and replaced by the 
same proportion of perennial 
ryegrass.

13% Perennial ryegrass early 
20% Perennial ryegrass  
  mid-season 
20% Perennial ryegrass late 
20% Meadow fescue 
17% Timothy grass 
10%  Smooth-stalked 

meadow grass

Sowing rate: 30–40 kg/ha 
Product no. 47128

Organic perma-
nent pasture 1

First sowing

10 kg

For cool, wet sites that are 
heavily used, and mainly for 
cutting.

 3%  Perennial ryegrass early 
 3%  Perennial ryegrass 
  mid-season 
 4%  Perennial ryegrass late 
17% Timothy grass 
47%  Meadow fescue 
10%  Red fescue 
10 %  Smooth-stalked 
           meadow grass 
 6%  White clover

Sowing rate: 30–40 kg/ha 
Product no. 47117

Organic perma-
nent pasture 5

10 kg

Pure ryegrass mixture for 
resowing damaged grassland 
sward. Thick grassland sward 
ensures high yields.

25% Perennial ryegrass early 
25% Perennial ryegrass  
  mid-season 
50% Perennial ryegrass late

Organic perma-
nent pasture 2

First sowing with 
white clover

10 kg

Grass mixture with white 
clover that can be used in all 
situations as first sowing. 

13% Perennial ryegrass early 
17% Perennial ryegrass  
  mid-season 
17% Perennial ryegrass late 
20% Meadow fescue 
17% Timothy grass 
10% Smooth-stalked 
  meadow grass 
 6%  White clover

Sowing rate: 30–40 kg/ha 
Product no. 47123

Organic perma-
nent pasture 5

10 kg

Resowing mixture with white 
clover for resowing damaged 
grassland sward. The white 
clover ensures that grasses 
receive nitrogen.

20% Perennial ryegrass early 
20% Perennial ryegrass  
  mid-season 
50% Perennial ryegrass late 
10% White clover

Sowing rate: 20 kg/ha or  
3 x 8 kg/ha and year
Product no. 47158

Sowing rate: 20 kg/ha or  
3 x 8 kg/ha and year
Product no. 47153

Resowing 
without clover

Resowing with 
white clover

Grassland sowing 
dry locations 
 

With clover

10 kg

Grassland mixture with clover 
for (summer)dry locations 
with tall fescue of the soft-
leaf group which is more pala-
table than rough-leaf types.

35% Tall fescue (soft-leaf type) 
15% Festulolium 
12% Cocksfoot 
 6%  Timothy grass 
 6%  Red fescue 
 6%  Smooth-stalked meadow grass 
 8%  Bird’s-foot trefoil 
 8%  Alfalfa 
 4%  Black medic

Sowing rate: 40 kg/ha 
Product no. 47098

NEW
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Organic field feed

Organic south 1

Intensive perma-
nent meadow

10 kg

New site mixture for heavy 
cutting, tall white clover from 
dipl. and tetr. varieties.

 5%  White clover 
10% Smooth-stalked meadow 
  grass 
20% Timothy grass 
 3%  Meadow foxtail 
10% Perennial ryegrass early, t. 
25% Perennial ryegrass  
  mid-season, t. 
14% Perennial ryegrass late, d. 
13% Perennial ryegrass late, t.

Sowing rate: 36 kg/ha 
Product no. 47605

Organic south 2

Intensive meadow 
resowing (sites sui-
table for ryegrass)

10 kg

Resowing mixture using 
late-ripening perennial rye-
grass which is very flexible 
for harvesting. 

Sowing rate: 25 kg/ha 
Product no. 47615

Organic field  
feed 1

10 kg

This mixture contains only 
Italian ryegrass varieties 
that produce a heavy crop in 
their first and second main 
production years.

Sowing rate: 40 kg/ha 
Product no. 47317

Organic field  
feed 3

10 kg

Can be cropped for 2-3 years 
(2 main production years).

42% Perennial ryegrass 
29% Italian ryegrass 
29% Hybrid ryegrass

Sowing rate: 35 kg/ha 
Product no. 47331

Organic field 
feed 3 Plus S

10 kg

Can be cropped for 2-3 years 
(2 main production years), 
mainly for cutting with red 
clover.

29% Perennial ryegrass 
21% Italian ryegrass 
21% Hybrid ryegrass 
29% Red clover

Sowing rate: 35 kg/ha 
Product no. 47334

Organic field  
feed 7

10 kg

Species-rich clover grass 
mixture for perennial use 
as cutting and grazing with 
high using flexibility.

20% Perennial ryegrass 
  mid-season 
20% Red clover 
33% Meadow fescue 
10% White clover 
17% Timothy grass

Sowing rate: 30 kg/ha 
Product no. 47377

 8%  White clover 
15% Perennial ryegrass early, d. 
30% Perennial ryegrass  
  mid-season, t. 
22% Perennial ryegrass late, d. 
25% Perennial ryegrass late, t

100% Italian ryegrass
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Organic field feed

Organic red  
clover grass

10 kg

Suitable for field feed pro-
duction. Clover-rich mixture 
for silage, hay or fresh feed.

40% Italian ryegrass, t. 
20% Italian ryegrass, d. 
10% Red clover, t. 
30% Red clover, d.

Horse pasture  
Compense  
Organic

10 kg

Mixture contains fructan-
reducing grasses.

10% Perennial ryegrass early 
10% Tall fescue 
25% Timothy grass 
25% Meadow fescue 
15% Smooth-stalked 
  meadow grass 
10% Red fescue 
 5%  Creeping bentgrass

Sowing rate: 35–40 kg/ha 
Product no. 47706

Organic Lands-
berger mixture

10 kg

A winter catch crop mix-
ture for first cropping the 
following spring.

Sowing rate: 60–70 kg/ha 
Product no. 47497

Organic  
annual clover  
grass

10 kg

Annual clover grass mix-
ture for the production of 
clover-rich feed in autumn. 
With this mixture you can 
close short-term feed gaps. 
A following cut in spring is 
possible depending on the 
weather conditions.

40% Annual ryegrass
20% Italian ryegrass
30% Egyptian clover
10% Persian clover

Organic  
undersowing I

10 kg

Mixture for undersowing 
grasses and white clover in 
cereals and maize. As coated 
seed the mixture can be 
sown superficially.

40% Perennial ryegrass  
  coated seed
40% Italian ryegrass  
  coated seed
20% White clover  
  coated seed rhizo

Sowing rate: 20 kg/ha 
Product no. 47096

NEW

NEW

25% Italian ryegrass, d. 
25% Italian ryegrass, t. 
20% Crimson clover 
30% Hairy vetch

Sowing rate: 25–30 kg/ha 
Product no. 47417

Sowing rate: 20 kg/ha 
Product no. 47097
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Organic field feed

Organic herb  
mixture 
for pastures and meadows 

 
Hectare bundle

5 kg

For the production of dieta-
ry useful basic feed. Blend 
the herb mixture with the 
grassland mixture and sow 
in one step.

35% Alfalfa 
35% Bird’s-foot trefoil 
15% Ribwort plantain 
15% Chicory

Sowing rate:  5 kg/ha  
(as admixture)

Product no. 47352

Organic  
perennial alfalfa 
clover grass

10 kg

Energy-rich perennial alfal-
fa clover grass mixture for 
silage or fresh feed produc-
tion. 

10% Perennial ryegrass early 
10% Perennial ryegrass  
  mid-season 
12% Perennial ryegrass late 
17% Timothy grass 
25% Alfalfa 
18% Red clover 
 8%  White clover
Sowing rate: 35 kg/ha 
Product no. 47408

Organic  
alfalfa grass

10 kg

A mixture with high alfalfa 
content suitable for perennial 
field feed production. Suitable 
for silage and hay production.

70% Alfalfa (2 varieties) 
20% Meadow fescue 
10% Timothy grass

Sowing rate:  30–40 kg/ha 
Product no. 47407

NEW NEW
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Organic catch crop mixtures

PG GM 5
Allround organic

10 kg

Flower-rich mixture with Eyg-
ptian clover to fix nitrogen.

40% Lacy phacelia  
          coated seed
30% Niger
30% Egyptian clover

Sowing rate: 12-15 kg/ha 
Sowing period: mid of August 
Product no. 47095

Honey plants for 
fallow organic

Annual without 
cruciferous plants

10 kg

Flower-rich, annual fallow greening  
without cruciferous plants for all crop rotations.

 40%  Lacy phacelia coated seed
 5%  Cornflower
 5%  Marigold unfilled
2.5%  Red poppy
 2.5%  Dill
 2.5%  Nigella
 5%  Safflower

 10%  Sunflower pollen variety
2.5%  Coriander
 10%  Serradella
 2.5%  Honey clover
 10%  Crimson clover
 2.5%  Persian clover 

TG-1
Humus organic

10 kg

Balanced mixture with 
penetrating roots for crop 
rotation systems with a high 
cereal, maize and rapeseed 
content. 

15% Feed pea 
15% Egyptian clover 
15% Serradella 
15% Lacy phacelia  
          coated seed 
20% Buckwheat 
20% Common vetch

Sowing rate: 30-40 kg/ha 
Sowing period: mid of August 
Product no. 47161

TG-3
Solara organic

10 kg

Mixture with blue bitter lupin, 
buckwheat and other species 
for crop rotations that include 
potatoes.

30% Blue lupin 
20% Buckwheat 
20% Radish 
20% Feed pea 
 5%  Lacy phacelia coated seed 
 5%  Egyptian clover

PG GM 4
Fast start organic

10 kg

Mixture that safely dies back 
in winter for crop rotations 
without cruciferous plants, 
like cereal and maize crop 
rotations.

80% White mustard
10% Brown mustard
10% Camelina

Sowing rate: 30-40 kg/ha 
Sowing period: March to July 
Product no. 47163

Sowing rate: 20-25 kg/ha 
Sowing period: March to July 
Product no. 47094

Sowing rate: 10 kg/ha
Sowing period: until end of June
Product no. 47099

NEW

NEW NEW
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Organic components 
available

Alfalfa 
Alsike clover 
Annual ryegrass 
Barley 
Bird’s-foot trefoil 
Black medic 
Blue fenugreek 
Borage 
Bristle oat 
Buckwheat 
Camelina 
Caraway 
Chervil 
Cocksfoot 
Common vetch 
Coriander 
Cornflower 
Crimson clover 
Dill 
Egyptian clover 
False oat-grass 
Fennel 
Fenugreek 
Festulolium

Field bean 
Flax 
Garden cress 
Green rye 
Hairy vetch 
Honey clover 
Hungarian vetch 
Hybrid ryegrass 
Italian ryegrass 
Lacy phacelia 
Lupin 
Maize 
Malva 
Marigold 
Meadow fescue 
Nigella 
Oat 
Parsley 
Perennial rye 
Perennial ryegrass 
Persian clover 
Proso millet 
Quinoa 
Radish

Red clover 
Red fescue 
Reed canary grass 
Ribwort plantain 
Sainfoin 
Serradella 
Sheep’s fesue 
Soybean 
Spelt 
Spring rye 
Squarrose clover 
Summer feed pea 
Summer rapeseed 
Sunflower 
Tall fescue 
Timothy grass 
Triticale 
Wheat 
White clover 
White mustard 
Winter feed pea 
Winter rapeseed 
Winter rye 
Yarrow
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oa

ted Seed

with nutrients

Coated seed has been produced by 
Feldsaaten Freudenberger for over 
30 years. The first tests were carried 
out by the company's founder, Sieg-
fried Freudenberger. The aim was to 
improve germination and initial de-
velopment of the seedling. Feldsaat-
en Freudenberger started with small 

quantities of coated seeds, which 
were produced in improvised contain-
ers. Today, it has a modern production 
facility. It is able to coat a wide range 
of varieties. The production technolo-
gy is continuously developing  and the 
accumulated experience is used for 
product optimisation. The composi-

tion of coated seed is thus continu-
ously improving. Since 2005, various 
coat types have become available. 
The coats can also be coloured ac-
cording to customer requests. In 
some species, the coat thickness can 
also be adjusted. The right coats are 
thus available for each application. 

Our coated seed 
Treated seed for over 30 years

Coated seed with organic 
plant strengtheners

∂  Enhanced growth and plant quality

∂  Reduced susceptibility to diseases

∂  Use of chemicals is reduced

∂  Treated seeds react with a more intense  
root growth

∂  Safe for people, animals, and the environment

Nutrients are released 
in the swelling process

Seeds absorb 
moisture

Penetrating roots 
are formed

Fast germination 
begins
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EXTERNAL PROTECTIVE COAT

SECOND NUTRIENT LAYER

POWDERED ROCK

H
U

M
IC ACID

FI
RS

T N
UTRIENT LAYER

IN
TE R N A L  P R O T EC TIV

E 
C

O
A

T
SEED 

+ HUMIC ACID 
+ PLANT 

STRENGTHE-
NERS

The seed in each variant is inoculated 
with humic acid and a plant strength-

ener. We thus ensure healthy and rapid 
germination for every field of applica-

tion.

Smart coating for 
healthy growth
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Advantages of coated seed

∂   Better soil contact leads to  
higher emergence rates

∂   Optimal development of the 
young plant due to excellent 
nutrient supply to the seedling

∂   The coat preserves and protects 
the seed until the ideal moisture 
conditions have been reached 

∂   Easy sowing, and  
evendistribution pattern

∂  The seeds remain in place

∂  No damage by birds and rodents

∂   Contains plant strengthener for 
healthy and strong young plants

∂   Contains humic acid for reliable 
germination and increased 
nutrient uptake

∂   It is possible to supply the seed 
grain directly with fertilizers, 
rhizobia, absorbers, etc.

∂   Seeds stay in place in windy 
weather 

∂   No bridging in the seeder

∂   Excellent travel distance when 
spread using the spreader

∂   Different coat thicknesses can 
be used, depending on the 
application, usually 50%
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te
d Seed Nutri

with fertilizer
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oa

ted Seed

with bio coat

BIO

   C
oa

te
d Seed WASP

Water Absorbing

Seed Process

  C
oa

te
d Seed Rhizo

with rhizobia
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oa

ted Seed

with nutrients

    
Co

at
ed Seed Vital

with fungicide

The right coated 
seed for every application

Coated Seed Classic
∂   With plant strengtheners
∂  Humic acid for reliable  

germination
∂  Two nutrient layers

∂   Moisture reserve

Coated Seed Nutri
  ∂   In addition to the "classic" in-

gredients, CS Nutri contains an 
NPS fertiliser with the following 
composition: 10+31+21

∂   12.5 % fertiliser in the coated 
seed or rather 25% in the coat

∂    The fertilisers supply the 
seedling with nutrients in the 
first days 

∂    Significant growth advantage 
over conventional seeds

Coated Seed Bio
∂   For organic seeds
∂     Identical to conventional 

coated seed
∂    Organic Certification

Coated Seed WASP

∂    Water Absorbing Seed Process
∂    In addition to the "classic" 

ingredients, CS WASP contains 
a water reservoir (absorber)

∂    Clear advantage over the com-
petitors, especially in drought

∂    Unique on the market

Coated Seed Rhizo
∂      In addition to the "classic" in-

gredients, CS Rhizo contains 
rhizobia

∂    Inoculation with rhizobia 
ensures rapid symbiosis 
between the plants and the 
bacteria, and thus fast nitro-
gen fixation

∂     Significant growth advantage 
over conventional seeds

∂   For legumes

Coated Seed Vital
  ∂   In addition to the "classic" 

ingredients, CS Vital contains 
the bacterium bacillus subtilis

∂    Bacillus subtilis actively 
prevents fungi from becoming 
established 

∂    Significant increase in seed 
grain vitality in extreme  
conditions

∂   Even well-established  
plants will benefit
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Quality assurance at Feld-
saaten Freudenberger 
Quality assurance is a top priority at Freudenberg-
er, since only seeds of outstanding quality produce a 
good harvest.

Feldsaaten Freudenberger gives the 
highest importance to ensuring that 
only the best quality seeds are de-
livered. A seamless quality manage-
ment system is absolutely essential 
in order to guarantee consistently 
high quality. Quality assurance be-
gins as soon as goods are received. 
Samples are collected from every in-

coming delivery batch using the ISTA 
sampler, certified by the Agricultur-
al Chambers of North Rhine-West-
phalia, and are tested in the in-house 
laboratory and ISTA testing stations. 
The parameters to be checked are 
mainly germination capacity, tech-
nical purity, dockage, humidity and 
thousand grain weight. Every year, 

around 5,000 seed specimens are 
tested and controlled in the in-house 
laboratories at Freudenberger. An ad-
ditional 5,000 specimens are tested 
in external laboratories in Germany 
and abroad, which work in close co-
operation with Freudenberger. These 
external laboratories include, among 
others, the labs of individual agri-
cultural chambers and seed testing 
stations of the respective provincial 
departments. All tests are performed 
conscientiously and in accordance 
with the latest methodology. The cur-
rent regulations for the all seed test-
ing worldwide precisely define which 
seeds have to be tested and how. The 
ISTA rules for testing play a very spe-
cial and important role in this regard.

Purity and dockage
The sample size tested for de-
termining purity and dockage at 
Freudenberger generally exceeds 
the prescribed standards. This way, 
we ensure that even the small-
est of impurities are detected. 

Environmental chamber with germination testing

Workstation with lighting  
and magnifying lens
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The test seeds are examined by well-
trained hands using forceps. Good 
lighting and a magnifying lens serve 
as ideal tools. Foreign matter is sep-
arated out and the species and/or 
genera are identified. 

A microscope camera is used to get 
a better idea of the difficult-to-iden-
tify seeds. This device allows a highly 
magnified view of the grains. In ad-
dition, the images can be directly 
captured, allowing creation of digital 
records. Since the seeds are bought 
from all over the world, sometimes 
it is not possible to identify foreign 
seeds. The digital images are used 
to consult with international experts 
and determine the species or genus. 
In some cases, the foreign mat-

ter looks very similar to the desired 
seed. More elaborate methods, such 
as fluorescence microscopy, are 
then required for precise identifica-
tion. In addition to grains, seedlings 
such as red fescue and sheep’s fes-
cue can also be identified and distin-
guished using this method.
The decision about what to do next 
with the seeds depends on whether 
dockage is found during these tests. 
Either a complaint is raised and the 
seed is sent back to the supplier, 
or it is thoroughly cleaned. Alter-
nately, it may be used for another 
purpose (e.g. as bird feed). The test 
is also important for the cleaning 
process. The cleaning machine set-
tings can always be checked based 
on the results. This is the only way 

to ensure that the cleaning results 
in a high-quality seed batch. The 
comprehensive analysis mentioned 
above helps to ensure consistent 
compliance with the regulations in 
place in each recipient countries. 
These regulations can vary great-
ly from country to country. Certain 
countries designate some plants 
as quarantine weeds. If a batch 
contains seeds belonging to these 
weeds, the entire batch is unmar-
ketable. This means that thorough 
and careful inspections are absolute 
necessary. 

Seed impurities in the form of for-
eign matter of any kind are checked 
and sorted out manually. Sorting 
out empty husks presents a special 
challenge because it is often ex-
tremely difficult to visually distin-
guish them from the entire batch 
of seeds. The process is simplified 
using the SeedBlower, a technical 
device in which air currents remove 
objects with specific weight low-
er than that of the actual product. 
The seed sample is placed in a glass 
tube through which air is blown from 
below. While the empty husks are 
thrown upwards, the seeds remain 
at the bottom of the glass tube. This 
makes it possible to achieve a quick 
and effective differentiation. 

Fluorescence microscopy in red fescue

Microscope camera SeedBlower
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Germination capacity
Germination capacity is the most 
important quality characteristic of 
seeds. Only material that germinates 
can provide farmers with the desired 
results. No measures can correct for 
seeds that either do not germinate at 
all or have poor germination. 

Six experienced agricultural and bi-
ological technicians work in our in-
house laboratory to ensure that all 
requirements are strictly complied 
with and carried out. This laborato-
ry was expanded in 2018 to keep up 
with the constantly increasing sample 
volumes in recent years. Two special 
walk-in environmental chambers fa-
cilitate automatic regulation of tem-
perature and lighting. Both chambers 
have a total shelf space of 40 m2, 
meaning that there is sufficient space 
for a large number of parallel tests. 

Parameters such as day and night 
temperature, air circulation and il-
lumination duration can be precisely 
controlled with the help of specific 

programmes. This way, species-spe-
cific requirements can be fulfilled 
during germination tests, achieving 
precise results. At the end of a germi-
nation test, the results are evaluated 
and an appropriate test report is is-
sued. In addition to the newly received 
seed batches, the already stored 
batches are also tested in order to 
guarantee a consistently high quality. 

Grass undergoing germination testing

Control unit of an environmental chamber
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Thousand grain weight
The thousand grain weight plays 
a key role in seed quality. For every 
seed there is a desired range of 
thousand grain weight. If the grains 
are too small, then they may lack en-
ergy. If the weight is too much, the 
number of seeds in proportion to the 
field area could be extremely low at 
the time of sowing. This point is par-
ticularly important in the context of 
greening. In greening, mixtures are 

based on seed percentages and not 
weight proportion. For this reason, 
the thousand grain weight is deter-
mined for all incoming batches. This 
is the only way to ensure that the re-
spective seed percentages are cor-
rectly calculated in mixtures.

Thousand grain weight can be de-
termined either manually or using a 
seed counter. Both methods involve 
counting 1,000 seeds are counted 
determining their weight using cal-
ibrated precision scales. Data ob-
tained in this manner is captured 
and guarantees consistently high 
quality mixture compositions. 

Moisture content
Seed moisture content is also reg-
ulated and is subject to precise re-
quirements. If the moisture content 
of the seed is too high, it can neg-
atively impact parameters such as 
germination capacity and shelf life. 
Especially in the case of coated 
seed, it is important to continuously 
monitor moisture content and to op-
timally adjust the drying process of 
freshly produced coated seed. This 
is because only seeds with optimum 
moisture content have the required 
properties. 

To determine seed moisture content, 
a drying chamber is used that can 
remove all moisture from the seeds. 
The seed moisture is then calculated 
by comparing the weight before and 
after drying.

Precision scales

Drying cabinet

Seed counter
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Further tests
In addition to the above-mentioned 
tests, further analyses are also car-
ried out if required. For instance, 
mixture compositions are analysed 
and the percentage of the respective 
component variety is determined. 
This helps to examine whether the 
mixture has the same composition 
as declared. Diseases and parasites 
are another important factor. Some 
of this damage can be detected on 
the seed itself and specific counter-
measures can then be taken. For in-
stance, if an infestation by corn wee-
vil is detected, it can be controlled by 
fumigation. A special sealed cham-
ber is available for fumigation with 
hydrogen phosphide. Storage pests 
can thus be effectively destroyed.

Quality control in practice
In addition to seed testing in the 
laboratory, the actual plant growth 
is also regularly checked and mon-
itored. Experiments are carried out 
under laboratory conditions and in 
field trials for this purpose. This en-
sures that the plants growing from 
the seeds exhibit the required char-
acteristics such as vitality and com-
petitiveness. Although growth takes 

place under controlled conditions in 
the lab, the test gardens use condi-
tions identical to those that will be 
present later on the farm. This helps 
to check whether the seed fulfils the 
expectations created in the indoor 
experiments in practice as well.  The 
experiments and tests mentioned 
are just a part of the measures tak-
en to ensure a high quality standard. 
Quality management starts right 
on the field where the seed is pro-
duced. Regular field inspections and 
sampling guarantee healthy growth 

and ensure that the harvest occurs 
at the right time. Once the seed has 
been approved, it is stored under the 
best possible conditions to maintain 
high germination capacity. The stor-
age times are kept short depending 
on the individual variety and the seed 
stores are shipped as soon as possi-
ble. This allows the farmer to receive 
a top-quality product that is the ide-
al basis for a successful and profit-
able harvest.

Growing experiment in laboratory

Growing experiment on the test field



169

Seed propagation area

Delivery to Feldsaaten Freudenberger

Approval department

Key

Further processing

Only products of 
the highest quality 

are shipped! 

Seed cleaning Storage

Disposal

Quality control at Feldsaaten Freudenberger

∂ Field inspection      
∂ Determination of the optimum harvest time
∂ Sampling

∂ Sampling of all incoming deliveries      
∂ Monitoring of packaging, delivery condition
∂ Verification of accompanying documents

∂ Testing
∂ Certification
∂ Approval

Raw product

High-quality seeds

Seeds with impurities

Low-quality seeds

Specimens/samples for analysis

Analysis results

∂ Mixtures
∂ Bagging
∂ Regular sampling

∂ Purity
∂ Dockage
∂  Thousand 

grain weight
∂  Regular  

monitoring

∂  Warehousing under  
optimum conditions

∂  Regular  
sampling

∂  Short-term storage

Low-quality seeds

Raw product

High-quality seeds

Disposal

Seeds to be  
cleaned

∂ Bird feed
∂ Biogas
∂ etc.

Germination capacity
Purity

Dockage
Moisture

Thousand grain 
weight

Laboratory
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Feldsaaten Freudenberger
GmbH & Co. KG

Postal address: 
P.O. Box 111104
47812 Krefeld
Germany

Administration and production:
Magdeburger Strasse 2
47800 Krefeld
Germany

Dispatch warehouse:
Saalestrasse 12 a
47800 Krefeld
Germany

Phone: +49 2151 / 4417 0

info@freudenberger.net

Board:
Manfred Freudenberger 
René Freudenberger
Stefan te Neues

For more information, visit our website: 
www.freudenberger.net

The varietal descriptions in this catalogue are given in good faith but are not legally binding. They are based on information which is usually 
backed up by regional variety trials, quality testing and in-house trials. As seeds are natural products whose performance always depends 
on specific environmental conditions as well as other factors, we cannot, despite taking the greatest care, offer any guarantee that these 
results can be repeated under all conditions. Feldsaaten Freudenberger accepts no liability for direct, indirect, atypical, accidental or any other 
consequential losses or claims for compensation arising in connection with the use of varietal information described in this catalogue or cultivation 
recommendations. Correct as of 01/2019 
 
Products are delivered within Germany in accordance with the general conditions for the sale and delivery of seeds (seed GCSD), and international 
deliveries are made in accordance with ISF Rules.


