
Are cover crops beneficial for the provision 
of main crops with the necessary nutrients? 
This is a question that is being explored by 
the CATCHY project. After all, if we were able 
to quantify the nutrients that are released 
into the soil by a cover crop, we would be 
able to optimise fertiliser applications for 
the main crop. A long-term project, CATCHY 
compared the nutrient uptake of maize 
stands that followed various winter cover 
crops as well as bare fallow. It was found 
that a single crop of cover plants alone had 
a positive impact on the soil life and on the 
soil’s nutritional status during the following 
maize crop. Then, after two or three cover 
crop rotations, there was also a measurable 
impact on the nutritional status in the maize 
plants themselves.

Variety of nutrients released 

At harvest time, maize stands following a 
cover crop had accumulated 15% more 
nutrients than stands following bare fallow  
(fig. 1). It was also found that each cover 
crop had a different impact on the nutrition-
al status of the maize.

For example, the yellow mustard and rough 
oat monocrops were most effective in en-
riching the main crop with nitrogen, sup-
plying 20-25kg nitrogen per hectare (light 
green in fig. 1). By comparison, Phacelia 
proved best in releasing phosphorus, supply-
ing 4kg per hectare (grey), whereas mustard 
improved the supply of sulphur (turquoise). 
Alexandrine Clover and rough oats encour-
aged the enrichment of calcium (green) and 
magnesium (dark blue) in maize. 

One reason for these differences is the ca-
pacity of each individual catch crop to take 
up certain nutrients. Phacelia, for example, 
accumulates phosphorus very effectively and 
mustard and other cruciferous plants accu-
mulate large quantities of sulphur. As rotting 
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processes vary, the timing and the quantities 
at which the nutrients are released vary as 
well. This affects the C:N ratio and has a 
stimulating effect on the various soil organ-
isms and their activity in the rotting process. 
Ideally, a rotting cover crop releases its nu-
trients in the exact amounts and at the per-
fect timing required by the main crop. This 
ensures the main crop is provided with the 
optimum amount of nutrients while losses 
such as nitrate leaching are reduced, which 
is the case when a cover crop releases more 
nitrogen than the main crop can absorb. 

Legumes are suppli-
ers of trace nutrients
Alexandrine Clover in particular increased 
the accumulation of the trace nutrients iron 
(Fe), manganese (Mn) and zinc (Zn) by about 
20% over bare fallow (fig. 2). Legumes have 
a relatively high demand for these nutrients. 
For the nodule bacteria to fix atmospheric ni-
trogen and make it available to the legume, 
it takes enzymes and regulating factors 
which in turn require Fe, Mn or Zn. Therefore, 
legumes must be able to effectively tap into 
these soil resources. In return, they release 
significant amounts of Fe, Mn and Zn as they 
decompose and make them available to the 
main crop. 

Mixes are more beneficial 
What happens when you combine various 
cover crops in one mix? Do mixes create an 
advantage for maize?

Surprisingly, the mix of mustard, Phacelia, 
rough oats and Alexandrine Clover (4-crop 
mix, fig. 2) hardly had any nutritional benefit 
for the main crop of maize. Yet, this mix was 
dominated by mustard and Phacelia which 
interfered the positive impact of rough oats 
and Alexandrine Clover. By comparison, the 
species-rich TerraLife® MaisPro TR Greening 
mix consisted of twelve components and 
was found to encourage the uptake of all 
main and trace nutrients discussed here. 
As for potassium (light blue sections, fig. 1) 
and iron (grey, fig. 2), maize absorbed the 
largest amounts of these minerals when fol-
lowing the TerraLife® mix (+28kg potassium 
and +0.32kg iron per hectare compared to 
maize after bare fallow). 

This shows that a balanced mix that consists 
of various legume species, cruciferous plants, 
grasses, composite plants as well as oil flax 
and Phacelia can enhance the nutrient sup-
ply of the main crop most effectively. Such a 
diverse mix of bio partners allows growers 
to optimise the uptake of various nutrients 
by the various cover crops during their 
growth period. This is to the benefit of the 
main crop which absorbs this range of nutri-
ents that are released as the cover crop rots. 

Summary
The biggest nutritional benefit for maize 
was supplied by the TerraLife® mix which 
contained the largest number of different 

species. Combining various species each of 
which absorbs different nutrients, TerraLife® 
allows growers to tap into a wide range of 
nutrients and make them available for the 
main crop. This way, it is possible to reduce 
fertiliser inputs for maize.
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ACCUMULATION OF NUTRIENTS IN MAIZE SHOOTS FOL-
LOWING VARIOUS COVER CROP VARIANTS 

FIG. 1: MAIN NUTRIENTS SUPPLIED BY MONOCROPS AND 
MIXES
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FIG. 2: TRACE NUTRIENTS SUPPLIED BY MONOCROPS AND 
MIXES
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The CATCHY cover crop project was launched by the Federal 
Ministry of Education and Research (BMBF) in 2010. The main 
objective of this ongoing project is the development of innovative 
cropping systems that safeguard and improve the fertility of our 
soils by growing cover crops.
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