


Section Four
Soil and Food Security Student Hand-Out




	Over/mis-use of agro-chemicals (pesticides and fertilisers) 
	Nitrogen fertilisation has a complex relationship with food security. Application of Nitrogen fertiliser is used to produce bigger yields (bigger plants = more food). Nitrogen fertiliser has been very important for food production globally and the UN has defined nitrogen fertilisation as important to ensuring food security.  However, the over-application of nitrogen fertiliser can lead to significant environmental problems including contamination of waterways, and outbreaks of blue-green algae which is toxic for humans and animals. Nitrogen is also a powerful greenhouse gas and contributes to climate change. Over-application of nitrogen fertiliser can also lead to soil acidification, which is a serious problem for food security, because acidic soils result in lower plant growth, even with the application of fertilisers.  In Australia and other countries, farmers use tools to help work out exactly how much fertiliser they need, to reduce costs (fertiliser is expensive) and other problems such as run-off into waterways.  

	Overuse of Tillage
	Tillage or ploughing is the practice of breaking-up and turning over the soil to prepare it for planting seeds. Intensive tillage practices can lead to lower soil health (loss of organic matter and biological diversity in the soil), erosion, soil compaction, and reduced water penetration and water holding capacity.  Tillage also contributes to climate change, as carbon is released into the atmosphere when soil is disturbed. In Australia, minimal and ‘no-till’ approaches are now widely used.  These approaches involve planting seeds into the soil with limited or not tillage required. They increase productivity by reversing damage done to agricultural soils by increasing organic matter and biological activity in the soil.

	Over-grazing
	Over-grazing is when stock (e.g., cattle) are allowed to remain on a pasture (grass) for long periods, and the pasture does not get a chance to recover. Over-grazing causes significant damage to soils, making them less productive and resilient. Over-grazing leads to soil compaction and reduces water penetration. It is a significant cause of erosion and also causes a loss of organic matter in the soil.  Over-grazing is a significant cause of desertification (see below). Over-grazing contributes to food insecurity because it affects pasture regrowth, meaning that there is less feed for cattle to eat. Widespread over-grazing leads to food shortages. Drought and lower rainfall may increase the risk of over-grazing because these factors also reduce pasture growth, and therefore place more strain on pasture, unless farmers reduce the number of cattle or other stock. Farmers can also use ‘drought-lots’ or ‘sacrifice paddocks’ to hold stock away from pastures and fragile soils in times of drought. Stock need to be hand fed in drought lots. This practice protects the soil in the paddocks and avoids over grazing issues in drought conditions.

	Land-clearing
	Last century, increasing population pressures resulted in an expansion of land use for agriculture. Land clearing leads to degradation of soils, and contributes to climate change. In Australia, there are government restrictions on clearing of native vegetation, including for agriculture. In some other countries, land is cleared for crops or grazing but the soils in the area are only productive for a short period, after which the land is abandoned, and more land must be cleared. There is now widespread recognition that we need to find ways to make existing agricultural land capable of producing more food, and paying attention to soil health will be important.

	Droughts 
	In severe droughts it may not be possible to produce crops and livestock may die.  Drought can lead to food shortages and higher prices, and, in some countries, it is a cause of famine.  Drought impacts directly on soils.  Drought can increase erosion. Drought also decreases the water penetration of soils and makes them less productive (lower yield) even after the drought has broken. Climate change will make drought more common and more intense, and lead to increasing problems with food production both globally and in Australia.

	Floods
	Flooding has complex relationship with soil. Flooding is a natural part of landscape formation, and floodplains often have very fertile soils as regular flooding brings deposits of nutrient-rich sediments. However, upstream changes to water ways (e.g., dams), change the extent of flooding, and this has caused considerable damage to landscapes.  Water-logged soils are deficient in oxygen which prevents healthy root growth. Flooding may destroy crops or kill livestock and can lead to food shortages and higher prices. In Australia, the flooding in the early 2020s caused problems with the supply of some crops and this has been linked to an increase in food insecurity at this time.  Flooding impacts directly on the soil and is a major cause of erosion. Apart from destroying crops, flooding may erode topsoil, taking away nutrients that are essential for plant growth.  Flooding may also leach essential nutrients from the soil.

	Desertification
	Desertification refers to a process of land degradation and loss of productive topsoil, in which non-desert eco-systems are turned into deserts. Desertification occurs in areas that are already dry and involves the gradual disappearance of vegetation due to land degradation.   Desertification is a major threat to food security as it leads to crop failure or lower yields.  In some areas, desertification has created large arid zones that are completely unable to sustain vegetation (and therefore unable to produce food). Desertification is caused by human factors including over-exploitation of natural resources (e.g. for irrigation); land-clearing; over-use of chemical fertilisers and pesticides; and over-grazing.  Climate change is a major contributor to desertification. 

	Climate change
	Climate change is a major threat to food insecurity, as increased average temperatures and decreased average rainfall can lead to lower production. Areas that are already dry may be at risk of desertification. Climate change is also likely to make droughts and floods more frequent and intense. Agriculture is also a significant cause of climate change. Land-clearing, conventional tillage, and over-grazing of stock such as sheep and cattle all contribute to climate change. These practices may also make land less able to cope with the effects of climate change such as lower rainfall or increased risk of flooding. 
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