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Introduction 

This lecture provides an overview of the topic and delves into a few examples of how we 

implement regenerative principles in our agricultural production at Schloss Tempelhof farm. 

In addition to other practices of regenerative agriculture, which we will cover in subsequent 

lectures such as agroforestry and holistically planned grazing, regenerative agricultural 

production makes up one of the keystones in sustainable agriculture. In many ways, the 

regenerative approach synthesizes many long existing and new practices that focus on 

building up humus and improving soil life and applies them very consistently. 

For a common understanding of the terms being used, in this lecture we define “agricultural 

production” as the production of food crops such as various types of grain, legumes and root 

crops such as sugar beets or potatoes. In addition, a number of plants are grown under this 

term that are not or only partially used as food for humans. These include luxury food plants 

such as tobacco, fiber suppliers such as flax or cotton, oilseeds and fodder such as clover. 

Just as in Lecture 3: „RegAg in practice I: Regenerative vegetable production“, the same four 

regenerative principles should always be observed in agricultural crop production: 

• Disturb the soil as little as necessary 

• Keep the soil covered as often as possible  

• Keep living roots in the soil as long and frequent as possible 

• Grow the highest diversity of plants as practical 
 
After this lecture you will have learned about the following principles and topics: 
 

• An overview and understanding of tools and techniques which according to research 
and farm experience have the biggest positive impact on our soils and ecosystems. 

• And the potential, the challenges and options for practical implementation for the 
following tools: 

o Cover crops as soil builders and their handling as a central building block of 
RegAg 

o Surface composting for a more effective nutrient cycling (this is the topic of 
tillage) 

o Living mulch systems and how they increase living root biomass in our soils 
o Intercropping and how diversity in plant species helps fuels soil life. 
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Lesson 1: Cover Cropping 
Cover cropping, catch cropping or growing green manures all describe the practice of 

growing beneficial plants with the purpose of covering and improving the soil, rather than 

harvesting the crop.  

Cover cropping is the general term used for any annual or perennial crop that provides a 

cover for the soil.  

Green manures often contain legume components and are incorporated into the soil, while 

still green or soon after flowering, to improve soil health by adding organic matter and 

nutrients. They are used to provide fertilization for field crops grown after the green 

manure. 

Catch crops are grown to reduce nutrient leaching by binding nutrients following a cash crop 

and storing it in the plant biomass of the catch crop to be available for example after winter 

with reduced nutrient leaching. 

According to Agronomist Dave Wilson as written in “Understanding Cover Crops, Benefits,  

Selection and Establishment” 

“The key to understanding cover crops is not necessarily understanding what is seen above 

ground, but rather understanding what is unseen below the soil surface. A robust and 

extensive root system is a major key to the benefits of growing cover crops.  The plant’s 

root-zone environment is the most active microbial site in the soil. Keeping the soil covered 

and active, with a living root zone more months out of the year, leads to long term soil 

improvements, productivity and profitability. Cover crops add the crucial element of 

biodiversity.”1 

 
1 Wilson, Dave. (2014). Understanding Cover Crops, Benefits,  Selection and Establishment. 

www.kingsagriseeds.com. Accessed 11. January 2022. https://www.kingsagriseeds.com/wp-

content/uploads/2014/12/Understanding-Cover-Crops-Benefits-Selection-and-Establishment-10-2011-D.-

Wilson.pdf  

 

http://www.kingsagriseeds.com/
https://www.kingsagriseeds.com/wp-content/uploads/2014/12/Understanding-Cover-Crops-Benefits-Selection-and-Establishment-10-2011-D.-Wilson.pdf
https://www.kingsagriseeds.com/wp-content/uploads/2014/12/Understanding-Cover-Crops-Benefits-Selection-and-Establishment-10-2011-D.-Wilson.pdf
https://www.kingsagriseeds.com/wp-content/uploads/2014/12/Understanding-Cover-Crops-Benefits-Selection-and-Establishment-10-2011-D.-Wilson.pdf
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Benefits of cover crops 

https://www.sare.org/publications/building-soils-for-better-crops/cover-crops/ 

 

The benefits of cover cropping are numerous and extensive. Major functions are: 

1. Cover crops increase soil fertility. Annual legumes such as lupine or cowpeas can be 

grown in rotation over several years in grain or vegetable fields. Perennial legumes such as 

clovers can be maintained for several years on fields that aren't needed for cash crops. 

Legumes fix nitrogen, while they're growing in addition to adding organic matter when 

incorporated into the soil. This particular use of Cover crops is often referred to as a "green 

manures." Green manures can help decrease the amount of fertilizer needed and provide 

major contribution to on-farm nutrient cycling. 

2. Cover crops prevent soil erosion by keeping the soil covered. A mixture of oats and 

winter rye, for example, can be planted in fall. The oats will be killed by cold weather, but 

their root systems will still help hold the soil in place. Winter rye will form small plants that 

will grow rapidly in early spring, which can then be mowed and tilled in before planting the 

field the following summer.  

3. Cover crops prevent weeds from taking over on bare soil, in which case they are 

often referred to as "smother crops." Here, fast-growing annuals such as buckwheat, 

sunflowers and phacelia, are planted after a crop is harvested to outcompete weeds. They 

also can be under sown with taller cash crops or between rows to cover the soil and prevent 

weed growth. More details about living mulch systems are covered in lesson 3. 

4. Cover crops enhance nutrient cycling, help break pest cycles and can be used to 

attract pollinators and other beneficial insects. 

 

https://www.sare.org/publications/building-soils-for-better-crops/cover-crops/
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5. Cover crops can be planted as a "catch crop" after a vegetable or grain crop is 

harvested to use nutrients that might otherwise be leached into groundwater. 

6. Cover crops improve soil tilth. Besides adding organic matter when tilled in, the 

roots from actively growing cover crops loosen and aerate soil. Deep-rooted cover crops 

such as sweet clover or alfalfa can help break up hardpan or compacted layers several feet 

deep. Plant species such as rye or wheat, which create shallow and finely branched root 

systems, can create fine tilth at the surface layer of our soils, better than any tillage tool! 

The roots also improve water infiltration rates and water holding capacity by creating root 

channels. Several cover crops can even be grown to be cut for hay or straw, to feed livestock 

or mulch vegetable crops.  

According to a meta-analysis of global cropland soil carbon changes due to cover cropping, 

“Cover cropping increases SOC (soil organic carbon) in near-surface soils by an average of 

15.5%...SOC changes were correlated with decreased erosion and increased mineralizable 

carbon….SOC change was affected by annual temperature, latitude, and initial SOC 

concentrations….Fine-textured soils showed greatest rates of SOC increase after cover 

cropping.”2 

Furthermore, according to the article: Effects of two incorporations of green manures on soil 

physical and biological properties and on wheat (Triticum aestivum L.) yields and N uptake,  

“The results provide quantitative evidence, that wheat yields and N uptake increases were 

mainly due to N addition into soil and the improvement in soil physical and biological 

properties by green manure application.”3 

 

To summarize: 

Clearly, cover cropping is an essential building block for refueling and regenerating our soils. 

There are few other practices that so quickly and effortlessly feed the soil food web and 

improve soil structure while helping to close the on-field nutrient cycle. With such a diversity 

of ways in which they can be built into the crop rotation and implemented, cover crops 

provide not one but many solutions for improving soil and crop health.  

 
2 Jinshi Jian, Xuan Du, Mark S. Reiter, Ryan D. Stewart. A meta-analysis of global cropland soil carbon changes due 

to cover cropping. Soil Biology and Biochemistry. Volume 143. (2020). 107735. ISSN 0038-0717. 

https://doi.org/10.1016/j.soilbio.2020.107735. 

 
3 Abdallahi, M.M. & N'Dayegamiye, A.. (2000). Effects of green manures on soil physical and biological properties 

and on wheat yields and N uptake. Canadian Journal of Soil Science. 80. 81-89. 

https://www.researchgate.net/publication/288997818_Effects_of_green_manures_on_soil_physical_and_biolog

ical_properties_and_on_wheat_yields_and_N_uptake 

 

https://www.researchgate.net/publication/288997818_Effects_of_green_manures_on_soil_physical_and_biological_properties_and_on_wheat_yields_and_N_uptake
https://www.researchgate.net/publication/288997818_Effects_of_green_manures_on_soil_physical_and_biological_properties_and_on_wheat_yields_and_N_uptake
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So how does this technique look like in practice?  

Let’s look at Cover crop implementation at Schloss Tempelhof Farm! 

The impact of cover cropping on our soils, crops and ecosystems can be huge if implemented 

right. For farms to handle cover crops economically and on scale, we need mechanized cover 

cropping systems that are adapted to site. 

To give you a practical example of how a successful cover crop can be executed in the course 

of the growing season, we will look into cover cropping on the Schloss Tempelhof farm. 

In the course of the farming season, there are different cover crop mixtures which make 

sense at different times of the season. That’s why we generally divide our cover cropping 

system in two groups: 

• Summer cover crops  

• Winter cover crops 

 We sow summer cover crops typically after grain harvest in August or September. If a fall 

seeding of another cash crop is planned, we are still able to bridge a shorter period of time 

the harvest of one crop and sowing of the following crop. If no fall seeding is planned, then 

we have an even longer period where the summer cover crop can help improve soil 

conditions. Since summer cover crops are, in most cases, not winter hardy, one option here 

is to leave the summer cover crop to frost kill, in which case 

the soil goes covered through winter, with a nice blanket of 

biomass, or we can follow our summer cover crop with a 

winter cover crop.  

In short, summer cover crops feed and improve the 

environment for our soil microbiome—mainly moisture and 

temperature - during times when we are not growing a cash 

crop while simultaneously preparing the soil structure for the 

following crop. In regenerative vegetable production we have 

a longer potential growing window for summer cover crops. 

For example, before the planting of late crops such as fall 

broccoli in July, we have plenty of time to grow a diverse 

summer cover crop which gives back the soil lots of biomass!  

Proven mixtures are composed of different plant families such as: legumes, grasses and 

brassicas, which provide a maximum diversity of nutrients for our soil life and give the soil a 

diversity of deep, and shallow root structures. 

For summer cover crops, we focus on plant species that are fast growing. A fast grown dense 

cover crop stand, provides competition for weeds (this effect, lasting into the following cash 

crop period) as well as much needed vegetative cover in hot and dry summers. Some of the 

species we use in our summer cover crop mixtures are: oats, corn, sudangrass, millet, peas, 

Source: Sebastian Heilmann 
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common vetch, lupine, buckwheat, sunflower, phacelia, fava bean, flax, yellow mustard and 

others.  

 

Source of data: https://www.no-tillfarmer.com/articles/10805-useful-plants-for-fallow-summer-periods 

Note: which species are best, depends very much on local climate and soil type. Important 

to look for are the attributes of fast growing and the formation of a dense stand to achieve 

the above-mentioned goals. 

In the table above you can see the biomass production potential of different plants. 

Mixtures of 5 or more species, with fast germinating species combined with biomass 

producers help us to best reach our goals and reduce the risk of a cover crop failure. 

In the past years, more and more readymade mixtures have been developed and are now 

available for sale. Often, mixtures developed for silage production or biomass production 

are suitable as well. 

Now let’s look into the Management of a summer cover crop at STH Farm  

After grain harvest of e.g. winter wheat in July, there is typically at least a 2-3 month period 

until the next crop (e.g. winter rye) is sown in October. Enough time with abundant sunlight 

to grow biomass in our climate. Water availability especially for germination is the key factor 

for a successful summer cover crop. Here, shallow tillage right after grain harvest prevents 

water from evaporating and makes it possible to sow the cover crop on the undisturbed soil 

horizon, where seeds are supplied with water from capillary action. 

Fast germination determines if the cover crop can outcompete weeds, which also germinate 

under those conditions. Weeds in cover crop stands can be a reason to terminate a cover 

crop earlier than necessary. We don’t want to take the risk of weeds going into seed and 

creating problems when growing the next cash crop. In vegetable production systems, 

irrigating a cover crop for optimal benefits may make sense. 
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After establishing this summer cover crop, terminating and incorporating the stand with 

minimal nutrient losses is another central aspect of this technique. This topic will be covered 

in the following lesson “Minimum Tillage & Surface Composting”. 

In our climate winter, cover crops are typically sown after the harvest of our main crop from 

beginning of September till mid-November. Winter cover crops provide similar benefits as 

summer cover crops. However, the focus here is finding mixtures that are frost tolerant and 

provide fast biomass growth. In climates with more rainfall in winter, winter cover crops are 

a keystone tool to bridge nutrients into the next year and prevent soil erosion. 

Plant species which serve this purpose 

well in our climate are: winter rye (for 

example forage rye), winter triticale, 

winter peas, winter vetch, crimson 

clover, winter rapeseed, fava bean, etc. 

 

 

 

Source: Sebastian Heilmann 


