
Section One
Soil and our food






	Learning aims:
· This section is designed to introduce students to the topic of soil, by showing how it is relevant to us all.
· Students will learn that almost all of what we eat starts with the soil
· The idea is to lead to students to question the consequences of degraded soil by asking the question ‘what if all our soil stopped being able to produce food?’



This section includes two main activities and one extension activity.  Teachers may choose to adopt one or both main activities depending on their class. The goal of the section is to encourage the students to think about and realise that soil is relevant to their everyday lives. 
· Teachers may wish to begin by asking the class what foods we could eat if our soils failed.  See activity two below for some ideas to guide discussion. 
· Alternatively, teachers may wish to take a more structured approach to get the class to think about the relationship between soil and what they eat by asking them to produce a food chain for each ingredient of a meal that they ate the day before. The teacher may choose to discuss the example (in activity one) and/or provide the students with a worksheet so they can construct their own food chain. The example in activity one is provided in MS Word so that teachers can change it to a more culturally appropriate meal if required. Teachers may follow activity one with activity two if desired.    


ACTIVITY ONE: WORKSHEET: SOIL AND FOOD CHAINS
Teacher reintroduces the concept of food chains from Year 7 Science. The teacher asks the class to think about where food comes from by constructing food chains for specific meals.
	[bookmark: _Hlk153182080]Example: Spaghetti Bolognaise

	PASTA is made of WHEAT which grows in SOIL
BEEF MINCE comes from COWS which eat GRASS OR GRAIN which grow in SOIL
CHEESE is made of MILK which comes from COWS which feed on GRASS which grows in SOIL
ONIONS grow in SOIL
TOMATOES grow in SOIL or can be grown hydroponically (without soil)*
MUSHROOMS grow in COMPOST which is made of COW MANURE and STRAW.  COW MANURE COMES from COWS which eat GRASS which grows in SOIL and STRAW grows in SOIL


*However, nutrients are required which mostly come from soil mining/extraction (e.g., phosphorus)

Optional Exercise: 
Each student constructs their own food chain for a meal they ate the day before. Students may also work in groups and make food chains for one or more meals. A separate worksheet (with the above example) is provided. 
Teachers may choose at this point to lead a class discussion about what ingredients in meals did not require soil (Note: All would have required some input/nutrient derived from soil).  Teachers may wish to use this discussion to introduce Activity 2. 
Key Takeaway: Almost 98% of our food relies on soil. It takes over 500 years to form just 2cm of topsoil. Soil is vital to life on our planet but worldwide, soils are in decline. For example, in Australia, the rangelands in Queensland have suffered from wind and water erosion caused in part by overgrazing. We will learn more about the threats to soil in a later module.

activity 2 – CLASS discussion: What could we eat if there was no soil?
Ask the class about alternatives sources of food for the world population if our agricultural soils failed? (Hint: seaweed, seafood, hydroponic vegetables). Could we survive on these?  You may wish to talk about the food chain for sushi, which demonstrates that even foods that may not appear to require soil may in fact depend on it.
· SEAWEED grows in the OCEAN
· RICE grows in SOIL
· SALMON comes from the OCEAN / SALMON is raised in FISH FARMS where it is fed CORN and SOY, POULTRY MEAL, and FISH MEAL.  CORN and SOY grow in SOIL.  POULTRY MEAL comes from CHICKENS which eat CORN and SOY which grows in SOIL. FISH MEAL comes from FISH which come from the ocean
· MAYONAISSE comes from EGGS and OIL.  EGGS come from CHICKENS which eat CORN and SOY which are grown in SOIL. OIL comes from CANOLA (or nuts, seeds or olives) which grows in SOIL
Note: Soil is vitally important for life in our oceans.  Nutrient run-off and dust particles from soil help provide food for phytoplankton, which are central to marine food webs (Source: https://www.nasa.gov/centers-and-facilities/goddard/how-desert-dust-nourishes-the-growth-of-phytoplankton-at-sea/)
Advanced class activity
In class research activity: Our oceans as a source of food
We have seen that soil is essential for much of our food and considered some alternatives.  Fish and seafood are important sources of food for many people around the world, but these are already in decline.  Could we rely on our oceans as a source of food if we did not have healthy soils to grow our food?   
Today, more than a billion people worldwide rely on food from the ocean as their primary source of protein. Approximately 20 percent of the world’s population derives at least one-fifth of its animal protein intake from fish. Many jobs and economies in the United States and around the world depend on the fish and shellfish that live in the ocean. Decreasing [fish and shellfish] harvests could especially hurt the poorest people and the least developed nations that have the fewest agricultural alternatives. These challenges may influence migration to more urban regions, which may lead to further social disruption and even conflict. (Source: National Oceanic and Atmospheric Administration, U.S. Department of Commerce).
Get the class to work in groups to answer one of the following:
· What are the main threats to global fish stocks? How long will global fish stocks last? 
Overfishing, and climate change are the major threats to fish stocks.
It has been predicted that if nothing changes, world fish stocks will be exhausted by 2048. See link for further information [https://www.theworldcounts.com/challenges/planet-earth/oceans/overfishing-statistics].  
 
· Can we have healthy oceans if we do not look after our soils? 
If we don’t look after our soil, it impacts the water cycle and can lead to pollution in our oceans.  In addition, poor soil management on farms is a cause of climate change, which in turn is leading to changes in our oceans which will affect edible seafood stocks.  These include increased ocean temperatures, more frequent and intense marine heatwaves, and acidification. Marine heatwaves have a huge impact on fishing operations, often requiring entire fisheries to close for many years to allow fish stocks to rebuild.   Acidification may compromise stocks of shellfish, as it makes it harder for these creatures to form their shells. See links for further information on ocean acidification and marine heatwaves 
· https://www.fisheries.noaa.gov/insight/understanding-ocean-acidification
· https://www.msc.org/what-we-are-doing/oceans-at-risk/climate-change-and-fishing
Note – students will have more opportunity to think about the relationships between soil, climate change and food security in a later module] 
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