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                      Tour D’Onion:  

Where is all that genetic information?  
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CELLS 
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Cell Wall 
Nucleus 
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Dividing cell 

Chromosomes 
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Global Acreage of Transgenic Crops 

C. James (2004) Preview: Global Status of Commercialized Biotech/GM Crops: 2004. ISAAA 

Briefs No. 32. www.isaaa.org 

4.3

27.5

69.5

109.2
130

145
167

200

98.6

0

50

100

150

200

250

1994 1996 1998 2000 2002 2004 2006

Year

A
c

re
s

 (
m

il
li
o

n
s

)

USA        59% 

Argentina 20% 

Canada    6% 

Brazil       6% 

China       5% 

Paraguay 2% 

India 1% 

S. Africa 1% 

Herbicide  72% 

Insect  19% 

Both       9% 

Percentage of 

global acreage 

Soybean    56% 

Cotton      28% 

Canola       19% 

Maize  14% 



SOURCE: NCFAP; USDA, USA Today 

GE Corn 
Acreage, 2004 

46% of total crop 

GE Soybean 
Acreage, 2004 

82% of total crop 

GE Cotton 
Acreage, 2004 

76% of total crop 

GE Canola 
Acreage, 2002 

75% of total crop 

GE Squash 
Acreage, 2004 

19% of total crop 

GE Papaya 
Acreage, 2004 

46% of total crop 

2004 US GE Acreage 
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Use of GE in California Ag 

 California farmers grow over 350 crop and 
livestock commodities; CA leads the nation in 
production of 79 crops 

 60% of California’s agricultural value is in 
horticultural crops (vegetables, fruits, nuts 
and ornamentals) 

 The only GE horticultural crops that may be 
grown are genetically engineered virus-
resistant squash and insect-resistant sweet 
corn and it is estimated that only small 
amounts of these are GE  
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Most common use of GE in California 
agriculture are two herbicide-

resistant crops: cotton and corn 

 ~ 54% of the 550,000 acres of upland 
cotton is estimated to be GE  

 

 ~ 57% of the 530,000 acres of field corn 
is estimated to be GE  
 

 Herbicide-tolerant alfalfa has been 
approved and may be used on some of 
the ~1,050,000 CA alfalfa acres  



Herbicide-tolerant crops… 

• Allow shift to safer herbicides (glyphosate). 

• Enable soil-conserving management practices. 

In 2004 it was estimated that GE varieties of corn and cotton 
increased the state’s food and fiber production by more than 10 
million pounds, improved farm income by more than $31million, 
and reduced pesticide use by more than 1 million pounds annually.                 

      www.ncfap.org 

 

Why are CA farmers using GE crops ? 
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GE Crops Can Help Reduce Particulates 
in the San Joaquin Valley 

• SJV is a serious nonattainment area for 

particles of less than 10 microns (PM10)  

• Over half is from agriculture 

• Herbicide tolerant crops enable           

reduced tillage  

• Planting GE crops can be used to comply with 

the agricultural air pollution abatement 

requirements of the San Joaquin Valley Air 

Pollution Control District.  
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Coalition Members 
• California Certified Organic Farmers - CCOF  
•  The Center for Environmental Health  
•  Center for Food Safety Community Alliance   
 with Family Farmers  
•  Ecological Farming Association - EFA  
•  Four Elements Farm  
•  Genetic Engineering Action Network  
•  Occidental Arts and Ecology Center  
•  Organic Consumers Association  
 

Funding sources 
•  Ben and Jerry's Foundation 
•  Patagonia 
•  Columbia Foundation 
•  John Merck Fund  
•  Firedoll Foundation 
•  Gaia Fund  
•  Sierra Fund: Funk Charitable Trust  
•  Wendy P. McCaw Foundation 
•  William Zimmerman Foundation  
•  Pacific Chapter of the National Cooperative 
 Grocers Association 
•  Chico Natural Foods 
•  Co-oportunity Consumers Co-op  
•  North Coast Co-op  
•  Ocean Beach People's Food Co-op  
•  Quincy Natural Foods  
•  Sacramento Natural Foods Co-op 
•  Briar Patch Community Market  
•  Ukiah Natural Foods 

 

A coalition committed to ecologically 
responsible and economically viable 
agriculture. We provide education, training 
and resources in support of the rights of 
farmers and communities to protect 
themselves from the environmental, human 
health and economic risks of genetic 
engineering in agriculture. 



Green outline denotes major GE-crop growing areas 

ANTI-GMO ORDINANCES PASSED 

ANTI-GMO ORDINANCE VOTED ON 

   AND REJECTED, NOVEMBER 2004/2005 

ANTI-GMO ORDINANCES UNDER CONSIDERATION 

PRO-GMO RESOLUTION PASSED 

As of 11/9/05 
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 “I will be voting yes on Measure H for many reasons, but mostly 
because GMOs have affected me personally. When my son was 
6 months old and receiving chemotherapy for leukemia, he was 
also receiving soy lipids (fat) intraveneously because he had lost 
the ability to eat or drink. The longer he received the lipids, the 
higher the dose of chemo. When I asked why I was told that the 
soybeans used were genetically modified to be “Round Up 
Ready,” they were putting food into my son’s veins that could 
withstand the chemicals they were using to kill the leukemia 
blood cells, making the chemo less effective. In order to keep 
my son alive nutritionally, the higher doses of chemo almost 
took him away ”                                                             

Jenny Shattuck-Hale, Ukiah Daily Journal, 2/20/04.  

The debate has been inflamed by alarming 
assertions and facts that are not derived from, 
nor supported by, the scientific literature 
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CHARACTERIZATION OF MEASURE H ELECTION  

RELATED MATERIALS IN MENDOCINO COUNTY 

Giusti et al. (2004) Focus on Genetically Engineered Crops and Foods - 

A Case Study from Mendocino County’s Public Debate. 

 



Estimated 75% of Processed 

Foods Have GE Ingredients 
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 Creation of allergens or activation of toxins 

 Changes in nutritional content 

 Gene flow from food to intestinal bacteria 

 Increase in antibiotic resistance 

 

 

What are some of the food safety 

issues? 

Numerous scientific reviews have concluded 

that genetic modification by recombinant 

DNA techniques presents no greater dangers 

than genetic changes introduced by other 

methods.  
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 Gene flow occurring via pollen flow to generate 

“superweeds” (transfer of herbicide tolerance to 

wild/weedy species) ? 

 Development of resistance ? 

 Loss of genetic diversity? 

 Transfer of transgenes to non-GMO / organic crops? 

 Property rights (gene patents)? 

 

 

What are some of the environmental 

issues? 



“We have recently advanced our knowledge of 

genetics to the point where we can manipulate life 

in a way never intended by nature.” 

 

“We must proceed with the utmost caution in the 

application of this new found knowledge.” 

Genetic Manipulation 

LUTHER BURBANK, 1906 

 

Creator of over 800 new plant 

varieties through plant breeding.  



• Strawberries resistant to molds  

• Tomatoes protected against root nematode 

attack  

• Grapes resistant to Pierce's disease, 

powdery mildew   

• Peppers resistant to bacterial diseases  

• Plant foods with omega-3 and omega–6 oils 

• Potatoes no longer susceptible to blight  

• Sugar pine resistant to white pine blister rust  

• Foods with increased folate levels 

• Frost-tolerant pears  

• Pollen with reduced allergy symptoms 

• Blue, longer lived roses 

GE Products that may/may not              
appear on the market.... 
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Genetically engineered fish 
and cloned cats – oh my... 

12/2004 

http://www.glofish.com/default.asp
http://www.savingsandclone.com/index2.html
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GloFish™ – barred on ethical 
grounds in California - “just a pet” 
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“just a floral arrangement” 
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• Animal “integrity” 
• Animal welfare  

• related to breeding goals 
• related to biotechnology 

• Environmental issues 
with regard to gene   
flow from GE animals    
to native populations. 

GE animals raise some moral,  
ethical, and cultural questions 
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Interfering with the integrity  
or telos of an animal 

 

 ‘will lead to abnormal outcomes’ 

 ‘man is playing God’ 

 ‘will cause economic disaster’ 
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GTC biotherapeutics 

 recombinant form of                
human antithrombin 

 a recombinant human                  
serum albumin 

  a malaria vaccine 

  a CD137 antibody to solid tumors.  

(http://www.transgenics.com/about.html) 
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“Transplantation-friendly” 
miniature GE pigs…. 

lack the allergenic proteins that cause the 
rejection of animal organs when used in 

human xenotransplantation surgeries  
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What about genetically 
engineered food animals?  
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Aqua bounty growth-enhanced 
salmon 

http://www.aquabounty.com/ 
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EnviropigTM (Low-phosphorus manure) 

http://www.uoguelph.ca/enviropig/ 

Nature Biotechnology, 19, 741 - 745, (2001). 
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BSE (mad cow) “immune” cows… 
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As long as groups polarize 

the issue of genetic 

engineering into “all is 

permitted” or “nothing is 

permitted”, rational social 

progress on the issue is 

impossible. Dualism, or 

dilemma thinking (right 

versus wrong), is the 

enemy of compromise and 

the archenemy of the 

middle way. 

Dualism (right versus wrong) 
is the enemy of compromise 
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Parting thought 

 Effective and responsible communication 
among scientific, community, industry, 
and government stakeholders is essential 
to reach a societal consensus on the 
acceptable levels of risk for specific 
products of genetic engineering, and to 
determine which set of values will 
ultimately be applied to decide the 
acceptable uses of biotechnology. 
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California 2004 data 

 Estimated to be 260,000 acres of GE cotton and 
300,000 acres of GE field corn grown in 2004 

 273 acres of organic cotton, and 383 acres of 
organic field corn (http://www.cdfa.ca.gov/is/i&c/docs/2004CountyReport.pdf) 

  Since many different farming systems are employed in 

California, often on adjoining fields, producers have a 
responsibility to cooperate to enable co-existence of 
these different production methods and implement BMPS 
to minimize pollen drift and other forms of 
contamination. 



Classical 
Breeding 

 
Uses plant machinery in 

plant 

 Uses plant machinery in 

laboratory 

Genetic 
Engineering compared to 

Gene exchange is 

random involving entire 

genome 

Gene exchange is 

specific, single or a few 

genes 

Only between closely related 

or within species 

Source of gene from any 

organism 

When/where genes expressed     

not controlled by breeder 

When/where gene 

expressed can be 

controlled precisely 
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http://groups.ucanr.org/anronuctv/Video_Program_Sales_Information/ 

This 30 minute peer-reviewed video explains the science behind 
genetic engineering, outlines its uses in food crops and animals, 
details where and why this technology is being used by California 

farmers, and examines the science-based concerns pertaining to the 
use of genetic engineering in agricultural production systems. 

If you want to view the movie  
 mms://STREAM.ucanr.org/Windows Media/UCTV_04_06.asf   
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“After much deliberation I have decided to 
speak my mind. In the midst of the confusion 
about GMOs in our food supply I decided to 
educate myself. I purchased a copy of a book 
called “Seeds of Deception” by Jeffrey M. 
Smith. After a certain amount of reading aloud 
to my family, the information got too scary 
and we put the book down ” Shelley Alameda 

Fahy, Ukiah Daily Journal, 2/18/04.  
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Sonoma County – Qualified for 
ballot; November 2005 vote 
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BSL 3: Biosafety Level 3 

 BSL 3 is applicable to clinical, diagnostic, teaching, research, or 
production facilities in which work is done with indigenous or exotic 
agents which may cause serious or potentially lethal disease as a result of 
exposure by the inhalation route. Laboratory personnel have specific 
training in handling pathogenic and potentially lethal agents, and are 
supervised by competent scientists who are experienced in working with 
these agents. All procedures involving the manipulation of infectious 
materials are conducted within biological safety cabinets or other physical 
containment devices, or by personnel wearing appropriate personal 
protective clothing and equipment. The laboratory has special 
engineering and design features. 

 Examples of microorganisms assigned to BSL 3 include mycobacterium 
tuberculosis, St. Louis encephalitis virus, and Coxiella burnetii.  

 Practices 
– BSL-2 plus controlled access. 

 Safety equipment 
– Biological Safety Cabinet and personal protective equipment required. 

 Facilities 
– BSL-2 plus self-closing double door access and negative airflow 
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