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"A land ethic ... Reflects 
the existence of an 
ecological conscience, and 
this in turn reflects a 
conviction of individual 
responsibility for the 
health of the land. Health 
is the capacity of the land 
for self-renewal. 
Conservation is our effort 
to understand and 
preserve this capacity."
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Biodiversity? 
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FIGURE 12.6  Declining Agrobiodiversity  �The number of varieties of plants cultivated for food has declined significantly with the rise of modern agriculture. This graphic shows the different number of seed varieties available for purchase both at the beginning and toward the end of the 20th century. The available varieties of corn seeds, for example, have declined by more than 25 times.
Adapted from Rural Advancement Foundation International (n.d.).
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AT A GLANCE
Environmental Impacts of Conventional Agriculture










Food security vs Food Sovereignty 
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FIGURE 12.20  Percentage of Students Who Were Food Insecure in 2020 by Institution Type  
Many college and university students found it difficult to get enough food to eat during the COVID-19 pandemic. A 2020 survey found that more than a third of college students reported that in the past 30 days they couldn’t afford to eat balanced meals, bought food that didn’t last until they had money to buy more, or worried that their food would run out before they had money to buy more. 
Adapted from The Hope Center for College, Community, and Justice (2021).


https://union.uni.edu/panther-pantry




The results revealed:
111 total  Iowa 

communities meet the criteria 
of a rural food desert. 

Over 41,500 Iowans are 
living where there is no local 
access to wholesome food 
options.





Fair Trade Products 
product with the Fair Trade Certified seal

https://www.fairtradecertified.org/

https://www.fairtradecertified.org/products
https://www.fairtradecertified.org/
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Energy, Water and Food

https://www.watercalculator.org/

https://www.watercalculator.org/


Water and Food

Virtual Water Usage exchange of water that's embedded in 
the production of goods and services.
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SUSTAINABILITY (Part 1)
Will the Water Below Us Dry Up?
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FIGURE 12.5  Irrigation Technology  
Central pivot irrigation creates circles of crops laid out on a vast scale across agricultural regions of the United States. This aerial view is near Greeley, Colorado.






Iowa Nitrogen Initiative

https://nebraskaexaminer.com/2024/01/30/agriculture-built-these-high-plains-towns-now-it-might-run-them-dry/
https://www.agron.iastate.edu/portfolio/iowa-nitrogen-initiative/
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STORIES OF DISCOVERY (Part 2)
Sir Albert Howard, Grandfather of the Organic Farming Movement
Sir Albert Howard was impressed by the health of the crops raised in Indian fields with traditional farming methods. He promoted an approach that emphasizes organic matter and the role that the community of life within soil plays in soil fertility and plant growth.
 







Confined Animal 
Feeding Operations 
(CAFOs)

Benefits
Efficient  
Lower costs/increase profits
Increased production 

Downsides
Pollution (air, land, water)
Antibiotic resistance 
Pandemic positive feedbacks
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FIGURE 12.15b  Animal Waste and Food Poisoning  
(b) Manure lagoons can be a source of water pollution, especially after heavy storms. This photo shows a manure lagoon in North Carolina spilling over its containment walls after a hurricane flooded the area.
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SCIENCE
Antibiotic-Resistant Bacteria
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FIGURE 12.7  Pesticide Impacts on Wildlife  
Before it was banned in the 1970s, DDT was widely used as a pesticide. However, DDT accumulated in ever higher concentrations up the food chain. So it also endangered several species of birds—including bald eagles—because it thinned their eggshells, leading to high mortality rates for their young. 




Bottled water





https://ourworldindata.org

https://ourworldindata.org/


TABLE 12.1 Meat-Based versus Plant-Based Diets
Conventional (Grain-Fed) Meat Plants

• Requires more land, water, and 
energy

• Produces about twice the 
greenhouse gas emissions of 
vegetarian diets

• Livestock are fed grains that people
could be eating

• Animal wastes can pollute water
bodies Ethical issues surround
eating animals and confining them
in feedlots

• Overuse of antibiotics can cause
antibiotic resistance

• Requires less land, water, and energy 
Produces about half the greenhouse 
gas emissions of conventional 
meatbased diets

• Conventional tillage causes soil
erosion Plowing grasslands to
plant crops reduces soil organic
matter and releases carbon
dioxide

• Synthetic fertilizers and pesticides 
can pollute water bodies
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TABLE 12.1  Meat-Based versus Plant-Based Diets




Primary consumers
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FIGURE 12.23 (Part 1)  Where Are You Eating on the Food Chain?  
Eating lower on the food chain is more efficient because less energy is required to produce the food that is eaten.




Secondary Consumers 
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FIGURE 12.23 (Part 2)  Where Are You Eating on the Food Chain?  
Eating lower on the food chain is more efficient because less energy is required to produce the food that is eaten.









HFCS





Palm oil 

https://www.worldwildlife.org/pages/which-everyday-products-contain-palm-oil

https://www.worldwildlife.org/pages/which-everyday-products-contain-palm-oil


https://ourworldindata.org/food-waste-emissions
https://www.theguardian.com/environment/2016/jul/13/us-
food-waste-ugly-fruit-vegetables-perfect

https://ourworldindata.org/food-waste-emissions
https://www.theguardian.com/environment/2016/jul/13/us-food-waste-ugly-fruit-vegetables-perfect


Presenter Notes
Presentation Notes
Use the Data










450 capacity 
Italy
Vs 
Iceland
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FIGURE 12.21  Growing Portion Sizes  
Average portion sizes have grown considerably over the past few decades, leading to greater caloric intake. A study by the British Heart Foundation found that portion sizes across 245 popular food products in Great Britain doubled between 1993 and 2013. Similar studies in the United States have found that portion sizes for nearly every food product increased during this time.
Adapted from National Heart, Lung, and Blood Institute (n.d.).
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FIGURE 12.22  Eat and Run  
Eating outside the home and on the go is increasing the share of processed foods in our diets. In 1970, food eaten outside the home made up just about 25% of the market share for food consumption in the United States. Today, food eaten outside the home makes up the majority of the market share for food consumption. 
Graph adapted from Saksena et al. (2018).






• Destruction of the soil is the 
most fundamental kind of 
economic loss which the 
human race can suffer.  With 
enough time and money, a 
neglected farm can be put 
back on its feet—if the soil is 
there.  By expensive replanting 
and with a generation or two 
of waiting, a ruined forest can 
again be made productive – if 
the soil is there…But if the soil 
is gone, the loss is absolute 
and irrevocable. 
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