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Food Production
04 April 2007
33rd class meeting

Environmental Biology (ECOL 206)
University of Arizona, spring 2007

Kevin Bonine, Ph.D.
Anna Tyler, Graduate TA

READINGS 
Wednesday 04 April:

Food Production:
Levidow 1999; Rifkin 1992; Burgers and Flies
Other optional readings

Friday 06 April: 
Pesticides and Pseudoestrogens:
Colborn 1997; Gore 1994

Lab 04/06 April: 
meet in COMPUTER lab

(CC311)

http://eebweb.arizona.edu/courses/Ecol206/206_Page2007.html
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4/5 (Thursday)
Tucson, AZ
Originate Natural Building Materials
7:00 pm
Originate Showroom,
526 N. Ninth Avenue
Natasha Winnik
520-792-4207
natasha@originateNBM.com <mailto:natasha@originateNBM.com>

Natural Remodeling for the Not-So-Green House:
Bringing Your Home into Harmony with Nature
A Southwest book tour with author Carol Venolia, April, 2007
To have a home that’s more in touch with the earth, you don’t have to start from the ground up! Carol will take you on an 
inspiring journey to help you transform your current home into an eco-paradise—on any budget. Her presentation, illustrated 
with beautiful images from the book, will introduce you to a strategy for working with the natural elements to bring you, your 
home, and the earth to greater vitality. For more information on the book and upcoming events, visit 
www.naturalremodeling.com.
Carol Venolia has been an eco-architect and educator over thirty years. Named a Green Design Trailblazer by Natural Home 
Magazine, she has designed numerous context-responsive homes of straw, earth, and good wood and consulted on
schools, healing centers, and eco-villages. She is also the author of Healing Environments: Your Guide to Indoor Well-
Being, Design for Life columnist for Natural Home Magazine, and Director of the EcoDwelling program at New College of 
California.
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US 'must regulate car pollution' 
The highest court in the US has ruled that the government was wrong to say it did not have the power to regulate 
exhaust gases from new cars and trucks. 
Twelve states and 13 campaign groups brought the landmark case against the Environmental Protection Agency (EPA). 
The US Supreme Court said the EPA had offered "no reasoned explanation" for refusing to regulate carbon dioxide and other 
harmful gas emissions from cars. The ruling was close, with five judges voting in favour and four dissenting. 
The justices had been asked to consider whether carbon dioxide (CO2) should be defined as a pollutant and therefore subject 
to a law regulating emissions. The states and environmental groups who brought the case said the US government had a legal 
duty, under the Clean Air Act, to restrict greenhouse gas emissions. The EPA had argued that the 1970 Act did not give it the 
powers to impose limits because CO2 was not deemed to be a pollutant. 
Vehement opposition 
This is one of the most important environmental cases to reach the Supreme Court in decades, says the BBC's Vanessa 
Heaney in Washington. Greenhouse gases - which occur naturally but which are also emitted by vehicles - have risen sharply 
over the past century, and many scientists believe they are contributing to global warming. The Bush administration has 
consistently rejected capping greenhouse gas emissions, saying such a move would be bad for business. 
The court action was also vehemently opposed by car manufacturers and states where the car-making industry is important. 
The ruling has been welcomed by US environmental campaigners, however, who have been fighting for greater regulation in a 
nation which accounts for a quarter of all greenhouse gas emissions. 
'Capricious' position 
In arguments before the court, the EPA, backed by 10 states, four motor trade associations and two coalitions of utility 
companies, argued that it did not have the authority to control greenhouse gas emissions. 
However, Supreme Court Justice John Paul Stevens, giving the majority ruling, wrote that the EPA's position was "arbitrary, 
capricious or otherwise not in accordance with the law". "Because greenhouse gases fit well within the Clean Air Act's 
capacious definition of 'air pollutant', we hold that the EPA has the statutory authority to regulate the emission of such gases
from new motor vehicles," the court ruled. The justices also rejected the administration's argument that the situation was so 
serious that it could not be resolved by a court ruling. "While it may be true that regulating motor-vehicle emissions will not by 
itself reverse global warming, it by no means follows that we lack jurisdiction to decide whether the EPA has a duty to take 
steps to slow or reduce it." The EPA said it was reviewing the court's decision in order to determine the most appropriate 
course of action. The Alliance of Automobile Manufacturers, an industry group representing the chief carmakers in the US, 
responded by calling for "a national, federal, economy-wide approach to addressing greenhouse gases". 

Story from BBC NEWS:
http://news.bbc.co.uk/go/pr/fr/-/2/hi/americas/6519923.stm, Published: 2007/04/02 19:40:20 GMT
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1997 Kyoto Protocol

Adopted 1997 (amended 2001 Marrakesh Accords)
United Nations Framework Convention On Climate Change (UNFCCC). 

Sets basic, legally binding rules for emissions controls (reduce green-house gas emissions)

Goal is an overall emissions reduction by at least 5% from 1990 levels by 2008-2012. 

Protocol has not yet “entered into force”, as it takes 55 member parties to ratify the protocol, including 
enough Annex I countries to encompass 55% of that groups carbon emissions. After the US pulled out, that 
figure could only be reached with the support of Russia, which accounts for 17% of world emissions.

Within 90 days of Russia's ratification, Kyoto signatories must start making cuts that will reduce emissions 
of six key greenhouse gases to an average of 5.2% below 1990 levels by 2012. 
Countries which fail to meet the targets will face penalties and the prospect of having to make deeper cuts in 
future. 
Many experts believe Kyoto will be largely ineffective as the world's two biggest emitters, the US and 
China, will not cut their outputs.  Although China did sign the protocol, as a developing country it is not yet 
required to begin reducing emissions. 

http://news.bbc.co.uk/2/hi/europe/3943727.stm

http://unfccc.int/2860.php

On 18 November 2004, Russia deposited its instrument of ratification with the United Nations. 
This marked the start of the ninety day count down to the entry in force of the Kyoto Protocol, an 
international and legally binding agreement to reduce greenhouse gases emissions world wide. 
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FOOD PRODUCTION

Soil
Nutritional Value
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Miller, 2003 (= figure 8-10 in 2005)

Feeding the World...

30 crops 95% human’s calories 
(50% from wheat, rice, and corn)

418-1,400 species for native peoples

10

Industrialized Agriculture Energy Inputs

Miller, 2003 (= figure 8-4 in 2005)

1,300 miles!
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Miller, 2003 (= figure 8-3 in 2005)

GREEN REVOLUTION
(capital intensive)

1. Monocultures
2. Fertilizers

Pesticides
Irrigation

3. # harvests/year

fossil fuels (10:1 in US)
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Under nutrition:

Malnutrition:

Overnutrition:

Feeding the World’s people:

Subsistence Farming vs. Cash Crops

Poverty, Consumption, Equality
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Pesticides

PRO

-DDT saves lives (malaria etc.)
-Increase Food Supplies
-Increase Profits
-Work Quickly
-New Technologies safer

CON

-Genetic Resistance to Pesticides
-Kill natural predators
-Pesticides move in environment
-Harm wildlife
-Harm human health

1. Reduced Pesticide use is feasible and may increase crop yields
-rice in Indonesia
-tomatoes in Mexico

2. Integrated Pest Management (IPM; more ecological approach)
3. Chemical Industry Lobby
4. Environmental Justice (What goes around comes around)
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CORN
A combine works 
its way through 
the CornCam
field in East 
Central Iowa. 
Yields in this part 
of the state are 
up over 9 
percent from last 
year. 
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Kingcorn.org, also known as the Corn Growers' 
Guidebook, is a World Wide Web site devoted to more 
profitable corn management systems. The Guidebook 
has been available on the Web since 1994!

http://www.agry.purdue.edu/ext/corn/about.htm

http://maize.agron.iastate.edu/maizearticle.html

Grass, Zea mays ssp.
Domesticated 6,000 years ago by
mesoamerican civilizations in tropical mexico

- still a region of genetic diversity

456.2 million tons/year
- Food
- Animal Feed
- Pharmaceuticals
- Industrial Production



10

19

CORN
If you are looking for the world famous Chat 'n Chew Café, then look 

no farther than www.kingcorn.org/cafe.

Questions about drought stress and crop production? Check out 
Purdue's Agronomic Drought Stress Information site at 
http://www.agry.purdue.edu/ext/drought

Searching for corn hybrid performance data? Check out the North 
Central Crop Evaluation Committee page at http://www.ksu.edu/kscpt/nccec/

Interested in 'biotech' issues? Go to the archive of 'biotech' issues 
at www.kingcorn.org/cafe/biotech.html

Want to build a corn maze? Check out what others have done at 
www.kingcorn.org/cgg5/maze.htm.

Looking for smut? Check out the edible corn smut recipes at 
www.kingcorn.org/cgg5/recipes.htm.

Need some corny ideas for your classroom activities? Go to the 
head of the class at www.kingcorn.org/cgg5/classroom.htm.
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Teosinte

Corn Blight

USA 1970s, 15% corn died, $1 billion lost
Fix:
Mexican heirloom varieties and traditional cross breeding

Similar stories (peruvian tomato contribution)
(see discussion in McPherson, KtN, chapter 5)
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-To conserve, distribute and document the adapted 
and diverse varieties of agricultural seed, their wild 
relatives and the role these seeds play in cultures of 
the American Southwestern and northwest Mexico. 

-We safeguard 2000 varieties of arid-land adapted
agricultural crops. Some, like watermelons, were 
adapted from seeds brought by early Europeans. 
Most of our collection consists of varieties of 
indigenous crops developed over centuries or 
millennia to suit the needs of their human partners. 

-We promote the use of these ancient crops and 
their wild relatives by distributing seeds to 
traditional communities and to gardeners world 
wide. Currently we offer 350 varieties from our 
collection, grown out at our Conservation Farm in 
Patagonia, Arizona. 

-We also work to preserve knowledge about the 
traditional uses of the crop we steward. 

-To protect biodiversity and to celebrate cultural 
diversity: crop loss means an inevitable reduction 
in genetic diversity: thousands of years of evolution 
down the drain. The loss, in human terms, is 
equally severe. 

Contact Us
Phone: (520) 622-5561
Fax: (520) 622-5591
info@nativeseeds.org

Mailing Address
Native Seeds/SEARCH
526 N. 4th Ave.
Tucson, AZ 85705-8450

http://www.nativeseeds.org/
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Pesticides 
biocides, herbicides, insecticides, fungicides, etc.

Chemical arms race is hundreds of millions of years old!

Some banned in US but still produced here and exported.
Ethical implications?

Ideal:
1. kill only target pest
2. not lead to genetic resistance
3. disappear or breakdown into harmless components
4. more cost effective than doing nothing

(…define pest)

US: Pesticide use up 33x since 1942, but lose more crops 
to pests than in 1940s (37% vs. 31%; Miller p. 166)
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Miller, 2003 (= figure 8-11 in 2005)

Effects of Industrial Food Production
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Miller, 2003

GMO’s
(genetically modified organisms)

How different from cross breeding?

See Levidow 1999
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See Levidow 1999

Miller, 2003 (= figure 8-12 in 2005)

Continuing the Green Revolution?

GMO’s
(genetically modified organisms)

26

Bt = Bacillus thuringiensis bacterium
(contains gene that codes for protein toxic to some insects)

Genetically Modified Crops (cotton, potatoes, maize)

Costs and Benefits
- Yields and Fewer Agrochemicals
- Agriculture, Environment (Monarchs), Humans
- Resistance, Arms Race, ‘Genetic Treadmill’
- Herbicide and Ampicillin markers

IRM = Insect Resistance Management
“High-Dose/Refuge” Strategy
3-5 year time window

Solutions
Crop Rotation, IPM etc.

EPA, EU

Levidow 1999 (Regulating Bt Maize in the U.S. and Europe)
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Audobon Society Field Guide

Monarch Butterfly
Danaus plexippus

-Lepidoptera (order)
-Papilionoidea
-Danaidae

Milkweed Butterflies

Solomon et al. 1993
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Migration - 2000 miles
Canada <–> Mexico

(Hawaii, Australia)
Millions
Multiple Generations!
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29Solomon et al. 1993

egg adult, 4 weeks

30

Solomon et al. 1993

Mullerian Mimicry

Milkweed
(foliage, flowers, buds, fluid)
Poisonous cardenolides Bacillus thuringiensis

Bt corn pollen -->
milkweed

~ Losey et al. 1999
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Rifkin 1992 (Beyond Beef, Ecological Colonialism)

Domesticated Cattle

-Soil Erosion (vs. soil formation)
-Desertification

-Tropical Rainforest Depletion
-Global Warming

-Nonnative grasses, weeds, grains
-Old --> New World
-Ecological Change
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33See Rifkin 1992Miller, 2003
Chapter 9 (= p. 160 chapter 8 in 2005)
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Toward Solutions

Miller, 2003 (= figure 8-18 in 2005)
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END

Miller, 2003 (= figure 8-1 in 2005)

Monoculture

Polyvarietal

Interplanting/
Intercropping
- >1 crop

Polyculture
-difft times

Agroforestry
-with trees

Food Production

Ecological Theme
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Tucson CSA (community supported agriculture)
food from Organic farm in Glendale

Terra Cycle Farms (located near Rio Rico)?

Tucson COOP (4th Ave.)

17th Street Market

Farmers Markets

CONSUMER DRIVEN CHANGE!

Local Ideas:
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Flies, Manure & 
Industrial Meat Production

Antibiotic Resistance

Horizontal Gene Transfer

38
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Grass Farmer.
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