Name ________________________________


LAB:  How much land is required to support your annual food consumption? 

adapted May 2001   from  Janis Lariviere, et al   www.accessexcellence.org   and revised by C. Schneider  Jan 2004, P Seales Nov 2009

The purpose of this activity is to find out how much land is required to produce the amount of food that you eat during one year and think about ways you could reduce your impact on the world’s food supply.

Humans require energy from food.  The Sun emits energy which is absorbed by producers and converted into glucose which then is eaten by consumers.  Energy is lost at each trophic level due to respiration, growth, body heat, and waste products.  Land therefore yields fewer kilocalories per square meter per year in animal products than in plant products. 
Plants can be divided into two groups, C-3 and C-4, based on how they perform photosynthesis. Under the right conditions C-4 plants such as sugarcane and corn perform photosynthesis two to three times faster than C-3 plants, thus producing more food energy per square meter than C-4 plants.  

Americans consume more kcal than almost any other population on Earth.  We could reduce our impact on the world’s food supply by eating lower on the food chain, by throwing away less food, by growing food in home gardens, by eating locally-grown food, by eating foods that are in season, and (maybe) by replacing some of the C-3 foods with C-4 foods.

PROCEDURE:

A.  Food Log

The Food Log is the basis for figuring out how much food you consume in one year. Write down everything you eat and the amounts for a 24-hour period. Include (kcal) information from a package if possible.  You will multiply by 365 to find your annual consumption.  OR:  Make it up from memory and known habits.

B.  Kcal in your food

Use your Food Log and a calorie counter reference to estimate the kilocalories in each food item. 

When dealing with food energy, nutritionists use the term “calorie” which is equivalent to the kilocalorie (kcal) used by chemists and physicists.   Enter your kcal data on the ANALYSIS CHART.  Combine items into categories.  For example, cake, bread sticks, cookies and wheat tortillas are in the bread category.  If you can’t find the category just try to find the closest thing.  

C.  Square meters of land required

To find out how much land is needed to support each of the foods you eat in a year, divide your annual consumption by the number in the “Yield of food” column.  

Find the total square meters of land required to support your annual consumption of all food by adding up those columns. 

ANALYSIS  CHART

	Food Category 1
Plants (C-3)
	Your daily food consumption kcal
	your annual consumptn. kcal
	yield of food from land -kcal/sq m/year
	land required /yr

	Bread,cookies,flour tortillas, etc
	
	
	650
	

	wheat cereal
	
	
	810
	

	oranges, grapefruit
	
	
	1000
	

	frozen orange juice
	
	
	410
	

	peanut butter
	
	
	920
	

	rice & rice cereal
	
	
	1250
	

	potatoes
	
	
	1600
	

	carrots
	
	
	810
	

	other vegetables
	
	
	200
	

	apples
	
	
	1500
	

	pears, peaches, other fruit
	
	
	900
	

	vegetable oil
	
	
	300
	

	margarine
	
	
	300
	

	beet sugar
	
	
	1990
	

	
	
	
	
	

	                                                                                                          subtotal =
	


	Food Category 2

Plants (C-4)
	Your daily food consumption kcal
	your annual consumptn. kcal
	yield of food from land -kcal/sq m/year
	land required /yr

	cane sugar
	
	
	3500
	

	soft drinks
	
	
	3500
	

	corn cereal
	
	
	1600
	

	corn
	
	
	250
	

	
	
	
	
	

	                                                                                                          subtotal =
	


	Food Category 3
Animal products
	Your daily food consumption kcal
	your annual consumptn. kcal
	yield of food from land -kcal/sq m/year
	land required /yr

	milk
	
	
	420
	

	cheeses
	
	
	40
	

	eggs
	
	
	200
	

	Chicken, pork
	
	
	190
	

	beef
	
	
	130
	

	
	
	
	
	

	                                                                                                          subtotal =
	


Analysis  - You MUST SHOW WORK !!

1. Land total for all 3 types of food    







________sq m

2  a) Convert this to hectares (10,000 sq.m/hectare)

b)   acres (2.471 acres/hectare), 

   c)  football/soccer/rugby fields (about 5000 sq m each).

3.  What is the class average? 

4.  How much land is required for a person who eats potatoes compared to an American who eats beef? 

 a) A person who eats 1000 kcal/day of potatoes would require 


________  sq. m.  land /year.

b) An American who eats 1000 kcal/day of beef and requires   



________ sq. m.  land /year.

c) The beef eater needs  ________ x  more land. 

5.  Developing nations typically have periodic shortages of food.  Thus they try to maximize food production from each square meter of land.  So they grow crops like wheat, rice and corn rather than cattle, chickens and sheep; they can feed more people. But Japan is a very industrialized and rich nation. The average person there eats very little beef in one year: perhaps the equivalent of one 10 ounce steak.  What’s going on in Japan?

6.  Besides reducing your consumption of animal products, what are two other ways to reduce your impact on the world’s food supply?
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