Section Three
Agriculture, soil and changes to biomes





Worksheet for Case Study – TEACHER COPY
This scenario is based on case studies from the Soils for Life website (https://soilsforlife.org.au/category/case-studies/).  
	Scenario
Sandra and Dennis purchase a 100-hectare, cattle farming properties in the Central West of New South Wales.  They decide to keep running it as a cattle farm. 
Conditions on the property at time of purchase:
The property consists of three large, fenced paddocks. Prior to farming the area was grassy woodlands, but almost all native vegetation has been removed from the property over the last 150 years of farming.  At the time that Sandra and Dennis purchase it, the property has had three years of lower-than-average rainfall. Large sections have been overgrazed as the previous owner was unable to afford extra hay to feed cattle. 
Problems with soil health on the farm: 
· Soil has poor fertility.  This means that pasture growth is compromised and additional fertilisation is required.
· Soil has poor water-holding capacity.  This means that when it does rain, the soil dries out again quickly. 
· There is low soil carbon across the farm, which is contributing to the poor soil fertility and water holding capacity. 
· There are few to no signs of life in the soil (e.g., worms).
· There are patches of bare ground on which no pasture grows. 
· There is extensive erosion, especially around the creek that runs through the property.


 
The property has been managed using a conventional management strategy.  Conventional grazing aims to maximise profit by having cattle eat all the available grass in a season. Pasture needs nutrients to grow, and the previous owners have used fertiliser to make up for low natural soil nutrients and help with good pasture growth. Cattle have been fed hay in seasons where there is no grass (winter).  Cattle drink out of the creek and a dam. 
Sandra and Dennis decide to switch to rotational (or cell) grazing to try and improve the health of their soil. Rotational grazing tries to “mimic the movement of herds of animals in nature”.  Instead of three large paddocks, Sandra and Dennis put in lots of small paddocks, and rotate their cattle through these paddocks for short periods of time (sometimes every day), where they eat small amounts of grass.  Because Sandra and Dennis move their cattle before they have eaten all the grass, the paddocks always have grass in them and there is never bare soil.   Sandra and Dennis also plant deep-rooting grasses that grow at different times of the year. The cattle trample down the uneaten grass which mixes with their manure to create a natural fertiliser and gradually improves soil fertility.  Sandra and Dennis also plant native vegetation in some areas, and fence off the creek to reduce erosion, and add watering stations to each paddock. 
Changing to rotational grazing requires a lot of investment.  Sandra and Dennis must pay for fencing for the smaller paddocks and around the creek, and for the watering stations. They know that it will take quite a few years before their new operation is profitable.  Because rebuilding soil fertility takes years, in the short term, they will need to pay for artificial fertilisers. Sandra and Dennis hope that they will be able to gradually reduce the use of synthetic fertiliser, as their soil fertility increases. Sandra and Dennis will also need to buy hay to cover the winter months, until their new varieties of deep-rooting winter pastures have become established.  

Worksheet answers
· What kind of farming is this case study about? (e.g., cattle, crops etc)
· Cattle
· What kind of biome was the land before it was used for agricultural purposes?
· Grassy woodland
· What was the state of the soil when Sandra and Dennis bought the property?
· Heavily degraded – poor fertility and water holding capacity, water erosion
· What are some of the practices that have caused the soil to be degraded?
· Over-grazing
· Removal of all native vegetation
· Over-use of artificial fertilisers
· What soil stewardship practices are described?
· Rotational grazing
· Maintaining year-round ground cover
· Tree planting
· Restricting stock access to waterways
· What are some of the potential benefits of using these practices? 
· Drought resilience – soil will have better water holding capacity so it will not dry out as quickly – this will in turn assist with plant growth even in dry times
· Better erosion prevention – permanent ground cover and deep-rooting grasses will hold soil together during periods of heavy rain or wind.
· Restricting access to water ways and planting native vegetation will also help reduce erosion, and nutrients such as nitrogen and phosphorus and sediment affecting water quality in the water way.
· Increased native vegetation will increase biodiversity and help reduce wind erosion.  
· Carbon sequestration – will improve the fertility of the soil and can help reduce carbon (a green-house gas) in the atmosphere
· Lower reliance on artificial fertilisers, which means that Sandra and Dennis will save money.  Some artificial fertilisers contribute to climate change, so reducing their use is also good for the climate.   	
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