Diversification of integrated

Self-sufficiency

No fertilizer or feed inputs Degree of diversification Specialised in dairy cattle production (pastures and annual feed crops) and milling wheat Highly diversified : 3 animal species (dairy cattle, meat sheep, pig) 20 annual food crops Food/feed principles Annual crops divided between food and feed (for dairy cattle) Annual crops for food only / Ruminants strictly grass-fed / Pigs fed on waste Cropping systems

Flow Matrix

Import H 1 H 2 H 3 H 4 H 1 Z 1,0 0 f 1,2 f 1,3 f 1,4 H 2 Z 2,0 f 2,1 f 2,2 f 2,3 f 2,4 H 3 Z 3,0 f 3,1 f 3,2 f 3,3 f 3,4

(

  / strict herbivory // once a day milking // heifers with nurses = first calving at 24 month) full open air, fed only with non-marketable products) Diversification of integrated crop-livestock systems : nutrient cycling and food efficiency implications Sept. 06, 2022 ; T. Puech and F. Stark Method Mixed-farming system Flow Diagram



  Ecological Network Analysis : Rufino et al. (2008), Ulanowicz et al. (2009), Fath et al. (2019) Agronomy : Allwood et al. (2013), Godinot et al. (2020), p. 5 Diversification of integrated crop-livestock systems : nutrient cycling and food efficiency implications Sept. 06, 2022 ; T. Puech and FReduction of total food production of the diversified system (-16%)  A diversified system metabolism dominated by dairy cattle subsystem p. 6 Diversification of integrated crop-livestock systems : nutrient cycling and food efficiency implications Sept. 06, 2022 ; T. Puech and F75% of total system activity Inputs : only from natural resources  70% from biological N fix, 30% atm. deposits Outputs & stocks variation  Self-sufficiency only based on crop-livestock integration and renewable resources Difference mainly due to :  decrease in livestock numbers  3 years drought (2018-2020) Diversification of integrated crop-livestock systems : nutrient cycling and food efficiency implications Sept. 06, 2022 ; T. Puech and F. Stark Total system activity is quite higher for the « more intensive » configuration  CLI characteristics are similar (in term of intensity and flows organization) Values are expressed as % of the highest values of the two systems  Agroecological performances :

  

  

Diversification of integrated crop-livestock systems : nutrient cycling and food efficiency implications Sept. 06, 2022 ; T. Puech and F. Stark

Discussion & perspectives -Role of crop-livestock integration; divergent performances on the 2 systems -Divergent dynamics between resilience and efficiency  trade-off between emergent properties in agrosystems (Bonaudo et al., 2014) ? -Taking into account environmental conditions (variability) to access agrosystems  Dynamic systems analysis (climate changes)

-Studying systems with a focus on food production  contribute to the feed/food/fuel debate.