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Associative effects between forage species can stimulate 
voluntary intake of digestible matter in sleep 

In vivo trials conducted in the framework of the European project Multisward have shown that synergistic effects between forage 
plant species can be observed on voluntary intake of dry matter in sheep fed with mixtures. The analysis of feeding behaviour and 
digestive parameters suggests that these associative effects are rather due to a greater motivation to eat mixtures than pure forages, 
rather to a more efficient digestion. 

 
Compared to monocultures, multispecies grasslands allow to increase biomass 
production and provide a range of ecosystemic services. The affect hourly 
between forage species (associative effects), which can modulate the use of 
nutrients and animal performances, remain understood. In the European project 
Multisward, three were conducted trials over three years in sheep testing different 
forage mixtures. The associations tested were : i) silage mixtures of cocksfoot 
and red clover at different proportions (0, 25, 50, 75 and 100% of red clover), ii) 
fresh mixtures of perennial ryegrass and white clover at the same proportions, ii) 
fresh mixtures including chicory in ryegrass and white clover. Simultaneous 
measurements of intake, feeding behaviour, digestibility and enteric methane 
emissions were done to better understand the associative effects on intake and 
digestive functions. 
 

Synergetic effects on voluntary intake of 
dry matter were observed between silages of cocksfoot and red clover, and between fresh 
ryegrass and chicory. The optimum was observed with the mixture containing 50% of 
cocksfoot and 50% of red clover, for which the difference between the measured value and the 
value calculated from the pure plants reached 10%. In addition, highly significant associative 
effects were detected on daily eating time and eating rate just after feeding, indicating that 
animals were more motivated to eat mixtures than pure forages. That could explain for a large 
part the synergies described above. No associative effect was detected on methane yield 
(methane emissions expressed per kg of dry matter intake), but the lowest emissions were 
measured with pure red clover and pure chicory. 
 

The synergetic effects on the use of forage mixtures by ruminants add to those observed from 
an agronomic point of view, especially with the grass-legume mixtures. Not only atmospheric 
nitrogen fixed by the legumes can be transferred to the grasses with which they are sown, but 
recent studies have shown that the presence of grasses can stimulate the symbiotic nitrogen 
fixation of white clover and red clover (Nyfeler et al., 2011). Taken together, these results show 
that forage mixtures appear to be valuable resource for farmers seeking to improve forage and 
protein autonomy. 
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