Multisward CE Structure

Composition of MSS:

First step was to select appropriate mixture components

• Research has shown that strong ecosystem responses to species number can occur at low levels of species richness e.g. 4 species (Kirwan et al., 2007, J. Ecol. 95, 530-539) • Therefore, the selection of a small number of species with appropriate functional traits can potentially deliver positive ecosystem responses

• MSS can be strategically designed to maximise:

-niche complementarity -interspecific interactions Improved resource utilisation

Increased production of biomass of high forage quality

Choice of species

• For the Multisward CE we used a 'functional group' approach to species selection.

• Species were strategically selected to maximise the diversity effect, whilst also being of agronomic relevance.

• We combined a 'shallow' vs 'deep' rooting species contrast within a 'non N-fixing' vs 'N-fixing' contrast.

• Four selected species in the multi-species mixtures were:

Non-fixing species [shallow]

Non-fixing 1 = perennial ryegrass 2. Non-fixing species [deep] Non-fixing 2 = tall fescue or chicory 3. N-fixing species [shallow] Legume 1 = white clover 4. N-fixing species [deep] Legume 2 = red clover This combination should maximise niche complementarity and provide opportunities for positive interspecies interactions to occur We compared the productivity of MSS with that of the current agronomic standard (highly fertilized pure stands of perennial ryegrass).

  good geographical spread across Europe, adding significant value to the results. These sites added the grazing element: 1

  

  

  

Measurements

What the CE measured:

• We quantified sward DM yields under rotational grazing: biomass accumulation and removal to a target sward height cutting: mechanical cutting to the same height

• Sward types under cutting/grazing received the same external N inputs and were defoliated at the same time, providing a robust comparison of these managements.

Results

Beef cattle grazing to 6 cm Agroscope

Cumulative total DM yield (kg/ha): 18 harvests

Sward type

High N PRG (350 kgN/ha/yr) 

INRA-Rennes

Within the cutting management, sward type 1 H (high N PRG mono) was higher yielding than 1 M (moderate N PRG mono).

No effect of cutting vs grazing management on yields in 1 M *.

No effect of sward type on yields under grazing.

DM yield: Conclusions

1. There were different responses of sward types to management at different sitescould be due to using different grazing animals. Sheep and cattle differ in their species selectivity when grazing.

Sheep grazing reduced the yield of legume-based swards (AU-IBERS), whereas cattle grazing did not have this effect (Agroscope, INRA-Rennes).