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1. What is genetic  engineering?  

2. What GE crops are in the commercial market?  

3. What has been the consumer response?  

4. Will labeling change attitudes?   

What will be covered? 

5. Other approaches to introduction of GE foods?   



How is the genetic information in a plant 
manipulated to create a new plant variety…  

by classical breeding? 

Tangerine Orange 

!"



Chemical units represented by alphabetic letters


Information in the citrus genome 

...CTGACCTAATGCCGTA...
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Hybridization or cross breeding of citrus 

x




But there are other ways to create 
new varieties using the modern 

tools of genetics 



Genetic Engineering Methods 

One-half page is 
equivalent to a gene


Inserts 
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GE Canola 

88% of 2010 acreage 

Source: ISAAA, 2011 

GE Soybean 

93% of 2012 acreage 
(Herbicide resistant: 93%) 

Source:  USDA-ERS, 2012 

GE Cotton 

94% of 2012 acreage 
(Insect Resistant: 14%    Herbicide tolerant: 17%   Stacked gene: 63% 

Source:  USDA-ERS, 2012 

GE Corn 

88% of 2012 acreage 
(Insect Resistant: 15%    Herbicide resistant: 21%   Stacked gene: 52%) 

1% of corn with Bt (ECB) + Bt (rootworm) + herbicide 

Source:  USDA-ERS, 2012 

GE Sugarbeet 

96% of 2010 acreage 

Source: ISAAA, 2011 

GE Alfalfa 

20% of 2012 acreage 

Source: Dan Putnam, UC ANR, 2013 

Number of major GE crops grown commercially is limited   

What GE crops are currently commercially available? 

And number of different traits available is also limited – 
herbicide-tolerant and insect-resistant 



Despite limited crop and trait types,  worldwide acreage is increasing 

Total worldwide area cultivated = Areas of  
Texas + California + Colorado + Louisiana 



GE Papaya 

GE Squash 

There are just a few whole, GE  
foods in the U.S market today 

GE Sweet Corn 



SOURCE: “Strong support for labeling modified foods. Poll conducted January 24-27, 2013.!
http://www.nytimes.com/2013/07/28/science/strong-support-for-labeling-modified-foods.html?ref=science&_r=0!

Thinking about the fruits and vegetables you purchase at 
the grocery store, how many do you think are genetically 

modified or genetically engineered? 

Most 21% 23% 
A lot  21%  16% 
Some  31%  37% 
Very little  13%  14% 
None   5%   4% 
Don’t know/No answer   9%   6% 

June 
2012 

January 
2013 Despite the 

small number, 
almost 40% of 

consumers think 
there are a lot 

of GE fruits and 
veggies in the 

market! 



What is true? Use of ingredients from corn, soybean, canola, sugarbeet 
results in ~75% of U.S. processed foods with GE ingredients 



How have these foods been received by consumers? 



These were the kinds of flyers and images that were 
seen at rallies and in marketplaces in the early 2000’s 



Fast forward to today.   
In late August 2013 
activists destroyed a 

field trial in the 
Philippines of GE rice 

with increased 
Vitamin A 

What leads 
individuals to destroy 

field trials of a 
nutritionally 

enhanced GE rice 
variety? Also an 

engineered wheat in 
Australia, sugar beets 
in Oregon, grapes in 

France? 



Editor of NaturalNews.com  Friday, September 21, 2012   
The GMO debate is over  

There is no longer any legitimate, scientific defense of growing GM crops for 
human consumption.   
•  Only people still clinging to the outmoded myth that "GMOs are safe" are 

scientific mercenaries with financial ties to Monsanto and the biotech industry. 
•  GMOs threaten the continuation of life on our planet. They are a far worse 

threat than terrorism, or even the threat of nuclear war. 
•  As a shocking new study has graphically shown, GMOs are the new 

thalidomide. When rats eat GM corn, they develop horrifying tumors. 

Comment on NYT article on Golden Rice 
What happens to DNA when one component is altered, thus altering the entire genetic 
information,  
•  Awakening dormant viral sequences,  
•  Changing the way DNA now works.  
•  Allergies to GMO's, due to unnatural alteration of gene interaction with genes 

from other species 
•  GMO ingredients are not labelled 
•  Round Up, herbicide to which crops are resistant, shown to cross placenta and damage 

fetus, linked to sarcoma, a form of cancer   

Comments capturing some of the essence of concerns 



SOURCE: Snell C, Bernheim A, Berge J-P, Kuntz M, Pascal G, Paris A, Ricroch AE. 2012. Assessment of the health impact of GM plant diets in long-term and multigenerational 
animal feeding trials: A literature review. Food and Chemical Toxicology 50: 1134-1148. 

12 long-term (>90d to 2yr) and 12 multigenerational (2 to 5 
generations) feeding trials in animals of GE feed  

Conclusion: GE foods are nutritionally equivalent to non GE foods 
and can be safely consumed in food and feed 

There are new publications showing food 
safety of GE foods …but do people listen? 

maize! triticale!

rice!

soy!

potato!



Will labeling solve the problem?  
Or create another one?!

GM Free 

GM Free 



SOURCE: “Judge asks FDA if GMO foods can be 'natural'”, Capital Press, July 17, 2013!
http://www.capitalpress.com/content/mp-GMO-natural-label-071713!
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SOURCE: FSA survey: Majority of UK consumers back GM labelling , Food Navigator, January 10, 2013. http://www.foodnavigator.com/content/view/print/728839!
Link to report: http://www.food.gov.uk/science/research/ssres/foodsafetyss/gm-labelling/#.UPXkHaHr7jm!

 
 

 
66% of UK consumers think GE 

food labeling is important… 
  

But only 2% actively look for GE 
content when buying foods  

But, do consumers act on labeling 
information? 

But only 2% actively look for GE 
content when buying foods 



In Nov 2012 California voted on a GE food labeling 
law. Over $40M was spent influencing consumers. 

Proposition was defeated 51.4% to 49.6% !

End of story? Not in CA, nor numerous other states  !



SOURCE: “GMO Labeling Bill Voted Down In Senate”, Huffington Post, 5/22/13 
http://www.huffingtonpost.com/2013/05/23/gmo-labeling-bill-genetically-modified-

food_n_3325972.html 

And now the labeling issue has moved to 
the national stage…via numerous 
proposed bills and amendments 



SOURCE: “USDA approves voluntary GMO-free label”, CNN, June 25, 2013. http://eatocracy.cnn.com/2013/06/25/usda-approves-voluntary-gmo-free-label/!

One approach to labeling, approved for the first time in 
June 2013 by the USDA, is a voluntary GMO-free label  



SOURCE: “Major Grocer to Label Fodos With Gene-Modified Content”, New York Times, 3/8/13 
http://www.nytimes.com/2013/03/09/business/grocery-chain-to-require-labels-for-genetically-modified-food.html?ref=opinion&_r=0 

By 2018 Whole Foods Market will label foods with GE ingredients  

Some companies are not waiting for the 
labeling issue to be resolved.  



SOURCE: “Comment period opens on biotech potato”, Truth About Trade & Technology, 5/2/13 
http://www.truthabouttrade.org/2013/05/03/comment-period-opens-on-biotech-potato/ 
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There are two new approaches to introducing GE 
whole foods into the market. 



SOURCE: “GMO debate stretches from farm to table”, Capital Press, June 14, 2013!
http://www.capitalpress.com/content/JO-GMOCenter-061013!

Okanagen Specialty Fruits has decided to voluntarily label 
their GE apples based in part on consumer surveys.  
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SOURCE: http://www.capitalpress.com/idaho/CRD-chobani-USDA-072913 

Another example of a bump in the road in marketing a 
product containing GE ingredients  
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SOURCE: "Engineered Fish Moves a Step Closer to Approval", New York Times, 12/21/12 
http://www.nytimes.com/2012/12/22/business/gene-altered-fish-moves-closer-to-federal-approval.html?_r=2& 
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SOURCE: “A Race to Save the Orange by Altering Its DNA”, New York Times, July 27, 2013.!
http://www.nytimes.com/2013/07/28/science/a-race-to-save-the-orange-by-altering-its-dna.html?pagewanted=all!
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Where to get more 
information on GE 

issues? 
 

http://ucbiotech.org 
 


