
Overview
Increasing soil carbon levels is essential for enhancing soil fertility, improving water-holding capacity, mitigating
greenhouse gas emissions, and promoting sustainable agriculture. This case study examines the integration of cover
crops and intensive grazing as a key strategy for building soil carbon and fertility, and improving cattle weight gain. The
combination of these practices can lead to improvements in soil health, carbon sequestration, and overall business
sustainability.  

Farm Profile
This case study focuses on a medium-scale family farm located in a rural area. The farm covers approximately 100
acres and grows a diverse range of crops, including grains, vegetables, and legumes. Inorunie practices regenerative
agriculture with the aim of improving soil health and carbon sequestration while producing high-quality livestock. The
paddocks that have been utilised for this trial were previously a hay paddock with a high legume content in the wet
season, indicating a more fertile soil type for the base of the trial. 
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Benchmarking
In October 2022, before implementing extensive grazing and cover cropping practices, the farm conducted a thorough
assessment of soil health and carbon content at the study site. The initial assessment revealed the farm's soil carbon
levels were below optimal, highlighting the need for intervention. 

Cover Cropping
Inorunie uses cover cropping as an essential strategy to build soil carbon. A selection of mixed legumes and grasses
were planted using minimal tillage at the onset of the wet season in November 2022. Direct seeding will be used in
future plantings to help retain soil structure and protect soil carbon by reducing oxidation and decomposition. 

The cover crops served multiple purposes, including reducing erosion, suppressing weeds, fixing atmospheric nitrogen,
and increasing organic matter in the soil. It provided different root structures and exudates, supporting microbial
diversity and soil health. Additionally, the inclusion of nitrogen-fixing legumes in the rotation helped replenish soil
nitrogen levels naturally. 

Managed Grazing System 
Inorunie has adopted a managed grazing system to build soil fertility and carbon content. Livestock are rotationally
grazed through several large paddocks, with holding durations established to prevent overgrazing by allowing 
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sufficient rest periods for plants to regrow and rebuild their root systems. This period varies depending on factors such
as pasture productivity and growing season, ranging from several weeks to a few months.

This approach improves plant diversity and root exudates, stimulating soil microbial activity and organic matter
decomposition, and contributing to higher soil carbon levels. Competition for feed during intense grazing periods
minimises preferential grazing, resulting in diverse utilisation of forage types. This practice allows the land to remain
well covered and protected from erosion and degradation, while maintaining plant and cattle productivity. 

Conservation of plant residues and manure are left on the pasture to conserve 70% ground cover that minimises runoff
and maximises soil carbon inputs. Trampling by livestock during the grazed period ensures maximum incorporation of
plant residues into the soil surface, enhancing decomposition and nutrient cycling. 

Monitoring and Evaluation  
Soil sampling was conducted again during the following October to assess changes in organic matter content, nutrient
availability and microbial activity. The property manager conducted regular interval assessments of ground cover and
plant growth — to monitor the planted species’ vigor and population densities. This allowed the manager to make
informed adjustments to their practices, optimise management strategies and track the long-term impacts on soil
carbon sequestration. 

Results and Impact
The initial planting of improved pasture species was not as successful as planned due to limitations caused by the wet
season. This had an impact on seed germination; however, ground cover did grow in the paddock through the wet
season. The trial also facilitated soil carbon-improving practices that were also monitored. 

Over a 12-month period, the farm observed several positive outcomes from the implementation of soil carbon-building
practices. Soil carbon levels increased only slightly during this period but are expected to improve significantly over the
5-year study. 

Over the next 5 years improved soil structure, increased water-holding capacity, and enhanced nutrient cycling are to
be expected. This in turn will induce positive trends in plant biomass quality and animal weight gain, reducing reliance
on external inputs. The rotational grazing system improved forage quality and productivity, resulting in on-farm
sustained maintenance of livestock condition and health and reduced feed costs. 

The farm's overall carbon footprint is considered to have reduced due to the reduction of supplementary inputs and
associated travel, soil sequestration, and the implementation of the legumes into the pasture mix. 

Conclusion
The case study demonstrates the successful implementation of integrating cover-cropping and grazing practices
focused on building soil fertility and carbon content. These practices lead to improved soil health, increased
productivity, and business sustainability.
 
The experiences and outcomes of this case study serve as a valuable example for others seeking to reduce external
inputs such as fertilizers, lick and bought hay. It demonstrates a transition towards more sustainable agricultural
systems through enhanced soil fertility and carbon content.


