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Why an alternative to soy?

• Soy has driven expansion of Midwest pork 
industry for decades.

• Offers a competitive advantage versus other 
global regions.  “Corn/Soy” flavor-

• No vegetable alternative can match the CP 
content with lysine balance.



Emerging Consumer Preference and 
Climate/Environmental issues

• Facing increasing negative feedback from 
customers on soy use in pig diets.  

• As pressure to sequester carbon increases on 
the Ag sector, row crop monocultures will 
become less desirable.



Cost of certified organic soybean meal 
a burden on pig farm economy

• Major financial stumbling block for organic 
pork has been cost of feed over the past 20 
years.  

• Many farms have sought alternative sources 
of protein that were more 
internalized/renewable and less cash 
intensive.



Trip to Denmark/ Arhus University

• Following Midwest Organic Pork Conference in 
2019, opportunity to visit Denmark arose.  

• Heard about “Clover Protein” project.



Factors of project origination in 
Denmark

• Why protein from grass is so interesting-changing annual crops into grass 
land 

• •EU animal production is largely dependent on imported proteins (mainly 
soya).

• •EU report on the development of plant proteins in Europe (November 
2018).

• •The climate load from animal production has to be reduced –more 
carbon sequestration in grass.

• •Less nitrate leaching from grassland 
• •Danish environmental programs for coastal waters. Report suggest 25 % 

of land in grass for protein production.
• •Difficult to supply organic pig and poultry with organic and locally 

produced proteins. Combined with nitrogen deficiency in organic plant 
production.

• •Growing demand for organic products.
• •Better conditions for insects and wildlife / higher biodiversity.



Limited supply of protein for current market demands, 
similar argument could be constructed in the U.S.







Arhus University













Concept Background
Multiple attempts have been made in the U.S. to derive a suitable protein 
supplement from hay and forage legumes such as clover and alfalfa.  Most 
have not met with the intended results.

To my surprise, the effort in Denmark was based on using the liquid 
content of the plant rather than the dry material.  This is a central 
concept.

As plant dries following cutting, protein adheres to dry material in plant 
and following this is no longer separable.  Time is of the essence!





After green material is conveyed into 
chopper at even flow rate, it is ground 
through this roller grinder.

Most desirable mixture is clover or alfalfa.  
Certain other grass species and weeds 
present at very low percentages are 
acceptable.

Some weeds, however, will cause issues for 
machinery at even low rates.



This weed had 
flowers and early 
seed head structures 
which plugged the 
screen.  Even a small 
presence was causing 
issues for operation 
the day of our visit.







Ground material is pressed through screens to extract 
“juice”.



Liquid content 
prior to drying 

contains protein 
and nutrients



Final dried product ready for inclusion in ration









Financial Results at Plant and Farm level

Clover protein is priced to the farm at same level as 5 
year average of organic soybean meal, non-gmo soybean 
meal, and commodity soybean meal.

Returns for the plant/factory were negative for the 
commodity soybean meal, slightly negative for the non-
gmo soybean meal, and positive for the organic soybean 
meal.  

More work needs to be done, but “cheapness” of 
commodity soy will likely be difficult to compete against. 



Possibilities in Midwestern U.S.

• Adequate soy is available at present, limited 
amounts of imported soy.  

• Following visit in 2019, Ernie Peterson of 
Cashton Farm Supply made follow up visit to 
Arhus, DK.  

• Interest level along with feasibility is being 
investigated at Cashton Farm Supply.  
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