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Beneficial associations between legume and grass forages 
 

Some legumes such as sainfoin contain condensed 

tannins. These decrease urinary nitrogen excretion and methane 

emissions. Added to diets based on grasses, sainfoin increases 

feed efficiency and reduces impacts of animals on the environment.  

 
In the current context of socio-economic and 

environmental constraints, a major objective for livestock farmers is 
to improve their forage self-sufficiency and the protein value of 
forages with low inputs. The value of fodder legumes is recognized 
because they have high nitrogen content and do not require 
nitrogen fertilizer for their culture. However, proteins in many forage 
legumes are often poorly used by ruminants due to their extensive 
solubility and rapid degradation to ammonia in the rumen, which 
leads to nitrogen losses via urinary urea excretion and/or bloating. 
One way to improve the efficiency of protein use is to feed animals 
with forages containing some secondary metabolites such as 
condensed tannins that can bind proteins, forming complexes 
resistant to the degradation in the rumen.  

 
Sainfoin is a legume species containing condensed tannins whose culture has declined in France and in Europe since the 

massive application of fertilizers and due to its difficult establishment and low persistency. However, in addition to anthelmintic and 
anti-bloating properties of condensed tannins, sainfoin has agronomic, nutritional and environmental qualities that explain the 
renewed interest in this plant whose feed value and ability to produce digestive interactions have been little studied. 

 
We have shown that the impact of condensed tannins on the nutritional value of sainfoin is modulated not only by the 

condensed tannin content but also by their structure (degree of polymerization, prodelphinidin/procyanidin ratio) that influence their 
ability to bind to proteins. These parameters vary with growth stage, the variety, the organ of the plant, the mode of forage 
preservation and environmental conditions. For a similar energy and nitrogen value to lucerne, the digestive utilization of sainfoin 
harvested in fresh or preserved in wrapped silage bales results in lower nitrogen losses in urine and potentially lower methane 
emissions. 

 
A study of associative effects between grasses and legumes on in vitro rumen fermentation characteristics showed that 

sainfoin may interact with grasses to reduce the degradation of proteins in the rumen and the proportion of methane in the gases 
produced. A further study has shown that the condensed tannins of sainfoin are responsible for these digestive interactions. 

This work allowed a better understanding of the relationships between the mode of forage preservation, condensed tannins 
content and structure, and the feed and environmental values of sainfoin. 
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