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VCE Agricultural and Horticultural Studies
Sustainability in Teaching and Learning

The concepts behind more sustainable approaches in agriculture and horticulture include stewardship of natural and human resources, and systems perspectives that emphasise the interconnected nature of individual farm or agricultural and horticultural businesses, local ecosystems, and communities affected by a farming system both locally and globally. Taken into consideration are the consequences of farming practices on human communities and the environment. 

Sustainable approaches are those that are the least toxic and least energy intensive, and yet maintain productivity and profitability. These approaches provide tools to explore the interconnections between agricultural and horticultural business and other aspects of the environment. Additionally an interdisciplinary approach that considers the input of researchers, agriculturists and horticulturists, employees of agricultural and horticultural and related businesses, consumers and policy makers is needed. 
	Aspect of sustainability
	Strategies to work towards sustainability in agriculture and horticulture

	Economic
	Cultural practices to enhance stability of businesses. 

	
	Diversification as an economic risk management strategy with consideration of:
· efficiency 

· ease of management 

· potential losses due to crop failure, pest and disease infestations.

	
	Support new policies that simultaneously promote environmental health, economic profitability, and social and economic equity. For example, commodity and price support programs that are restructured so farmers gain the full benefits of the productivity gains made possible through alternative and more sustainable practices.

	
	Government grants to support research focusing on the development of sustainable alternatives.

	
	Marketing orders, policies and standards amended to encourage reduced pesticide use.

	
	Comprehensive new policies developed to protect prime soils and regulate urban development. 

	
	Economic development policies that encourage diversified agricultural production on family farms as a foundation for healthy economies in rural communities.

	
	New policies and institutions created to enable producers using sustainable practices to market their goods to a wider public.

	Social
	Ensure good working and living conditions of employees including socially just and safe employment that provides adequate wages, working conditions, health benefits, and chances for economic stability.

	
	Support needs of communities (for example, health, education, employment, cultural and spiritual needs) within which agricultural and horticultural businesses are located. 

	
	Support commitments to changing public policies, economic institutions, and social values that focus on sustainable agriculture and horticulture.

	
	Understand the interaction of individuals and institutions that have contrasting and often competing goals including farmers, researchers, input suppliers, farm workers, unions, farm advisors, processors, retailers, consumers, and policymakers. Understand that relationships among these stakeholders shift over time as new technologies bring about economic, social and political changes.

	
	Consider consumer health associated with agricultural and horticultural products (present and future).

	
	Develop strategies that broaden consumer perspectives, so that environmental quality, resource use, and social equity issues are considered in food and fibre and timber purchasing decisions.

	
	Efficient and humane application of inputs.

	
	Address moral and ethical debates regarding animal welfare which are particularly intense for confined livestock production systems.

	
	Identify goals and lifestyle choices.

	
	Waste must be managed with respect to both the environment and the quality of life in nearby communities.

	
	Educating land use planners and decision-makers about sustainable agriculture given priority.

	
	Develop coalitions that support improvement of the food production system with the aim of creating a dialogue among consumers, retailers, producers and other stakeholders. These coalitions or other public forums can help clarify issues, suggest new policies, increase mutual trust, and encourage a long-term view of food production, distribution and consumption.

	Environmental
	Stewardship of land and natural resources through maintenance and enhancement. 

	
	Water supply and use

· improve water conservation and storage measures

· consider drought tolerant crops

· use of reduced-volume irrigation systems

· crop management to reduce water loss

· not planting at all. 

Water quality

· take measures to reduce salinity

· take measures to reduce or stop pesticide and nitrate contamination. 

	
	Biodiversity

· maintain plant diversity in and around riparian areas to support wildlife diversity to enhance natural ecosystems (could aid agricultural pest management).

	
	Energy

· reduced reliance on non-renewable energy

· substitute non-renewable for renewable energy sources. 

	
	Land and soil

· take measures to reduce erosion

· keep soil (and nutrients) ‘in place’ by reducing or eliminating tillage, managing irrigation (to reduce run-off) and keeping soil covered with plants or mulch

· adding compost and manures

· avoiding traffic over wet soil.


	
	Air quality

· Reduction of activities that create smoke and dust (burning off, tillage, harvest, pesticide drift from spraying, nitrous oxide emissions from the use of nitrogen fertiliser). Techniques include incorporating crop residue into soil, use of appropriate amounts of tillage, planting wind breaks, cover crops or strips of native perennial grasses to reduce dust.

	Plant production specific


	· selection of site, species and variety with consideration of suitability of topography, soil characteristics, climate, pests and diseases, local availability of inputs needed for production, goals of grower
· diversification of crops and livestock (if applicable)
· cultural practices to enhance biological and economic risk
· crop rotation to suppress weeds, pathogens and pests.


	Animal production specific
	Awareness of the complexity of animal production, including: mobility of the stock, daily feeding, health concerns, breeding operations, seasonal feed and forage sources and availability, and marketing. Farm planning should include a calendar of operations, stock flows, forage flows, labour needs, herd production records and land use plans to give the manager control and a means of monitoring progress toward goals.

Additionally:

· selection of an appropriate breed of livestock that suits the environment
· monitoring animal health, growth and performance keeping in mind seasonal variations in feed and forage quality on the farm
· the number of stock per unit area (stocking rate) must be appropriate for the landscape and the forage sources
· consideration of appropriate fencing needs and use of temporary fencing for otherwise unfenced areas

· determining the optimal use of farm-generated by-products for diversified farming
· use of quality germplasm to improve herd performance
· in combination with good genetic stock, adapting the reproduction season to fit the climate and sources of feed and forage to reduce health problems and feed costs
· awareness that animal health greatly influences reproductive success and weight gains, unhealthy stock wastes feed and requires additional labour, and herd health program is critical to sustainable livestock production

· avoiding prolonged concentration of stock in an area that could result in permanent loss of vegetative cover on uplands or in riparian zones
· develop livestock production systems that disperse stock in pastures so the wastes are not concentrated and do not overwhelm the natural nutrient cycling processes.


Compiled with reference to: UC Sustainable Agriculture Research and Education Program, University of California, Davis, CA 95616, (916) 752-7556. 
http://sarep.ucdavis.edu/concept.htm
Teachers could also refer to the Australian Academy of Science – Nova Science in the News website at: www.science.org.au/nova/071/071key.htm
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