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> Context

Advantages of combining beef cattle and sheep demonstrated at the grazing season level (Nolan & Connolly,
1989; d’Alexis et al., 2014; Joly et al., 2022)

But lacking a comprehensive assessment at system level

Establishment of 3 grassland-based organic systems as separate farmlets, aiming at producing grass-fed
meat self-sufficiently from permanent grasslands

Mixed
Beef cattle + sheep
(60:40 LU)

Sheep-only . \ Beef cattle-only

All 3 systems were organic, with similar stocking rates (0,75 LU/ha), farm areas (39 ha), and initially similar pastures

: Experiment conducted over 4 years in a upland setting exclusively on permanent grassland
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> Design and management

Calving and lambings adjusted to grass growth to optimize grazing

Calves (Angus x Salers) pasture-fed from 3-months until weaning (October), then fattened with haylage until
slaughter (12-15 months)

Lambs (Suffolk x Limousine) pasture-fed from 1-month of age; those not ready for slaughter 4 weeks before the ewes
mated were finished indoors on a concentrate-based diet

Monitoring animal body condition score at key periods in the production cycle to contain the use of concentrate
without unduly penalising performance

Integrated management of parasitism to contain the use of anthelmintics

reserving the least-contaminated pastures for the most parasite-sensitive animals

natural pasture clean-up via the co-grazing (before the lambs were weaned) or sequential grazing (after)
attention paid to the dam body condition at the end of gestation to promote the young birth BW and milk intake

the decision to treat animals based on mean faecal egg excretion remaining below a certain threshold
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> The sheep enterprise benefited from the combination of the 2 animal species

* More meat produced per LU (+17%, *), due to a higher ewe prolificacy (*) and productivity (*)
* A higher proportion of lambs finished at pasture, due to a higher growth rate (***) which led to a
lower age at slaughter (***)

Mean proportion of lambs
finished at pasture
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> Fewer external inputs used by the sheep enterprise in the mixed system

Concentrate (kg/ewe/year) Number of anthelmintic drenches (/ewe/year)
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Mixed Sheep-only
A lower proportion of stall-finished lambs
A better development of the ewe-lambs used for replacement
A lower competition between lambs and mated ewes
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> The economic and environmental performance of the sheep
enterprise benefited from the combination of the 2 animal species
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> Beef cattle enterprise : no effect of combining the two animal species

Similar animal performance: cow productivity, calf performance, meat and carcass quality, and meat produced
per LU. However, cow BW gain during the grazing season was slightly higher in the mixed system (*)

Similar level of inputs used
Similar economic and environmental performance

Net producer of human-edible protein. Both beef cattle enterprises produced 1,6-1,7 more human-edible
animal proteins than they consumed human-edible plant proteins

Satisfactory meat nutritional and sensory quality attributes (Liu et al., 2022 and 2023)

But carcass weight did not fit the demand of the traditional downstream meat industry
(long-supply-chain channel) = poor economic performance
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> Conclusions

 Combining beef cattle and sheep improved the economic and environmental (GHG emissions,
energy consumption) performance of the sheep enterprise

* It promoted the self-sufficient production of grass-fed meat and enabled to decrease feed-
food competition in the sheep enterprise

* These benefits could be amplified in lowland areas where sheep can graze during the winter
period (unlike cattle)

* Work in progress: evaluation of lamb carcass and meat quality and of changes in pasture
biodiversity
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