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GE Canola 

80% of 2006 acreage 

SOURCE: NCFAP; USDA ERS 

GE Corn 

73% of 2007 acreage 
(Insect Resistant: 25%    Herbicide resistant: 21%   Stacked gene: 15%) 

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

GE Cotton 

87% of 2007 acreage 
(Insect Resistant: 18%    Herbicide resistant: 26%   Stacked gene: 39%) 

GE Soybean 

91% of 2007 acreage 
(Herbicide resistant: 89%) 

GE Alfalfa 

<0.5% of 2005 acreage 
GE Sugar beet 

95% of 2009 acreage 
(Source: Capital Press, 2/8/10) 

In U.S. the 
percent of crop 

area for major GE 
crops is large 



Worldwide in 2009 a record 14 million farmers, in 25 
developed and developing countries, planted 134 million 

hectares (~ 75% of area of Queensland).  
Source: Clive James, 2009. 

GLOBAL AREA OF BIOTECH CROPS 
Million Hectares (1996 to 2009) 
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But growing GE crops is not just in 
the U.S…. 



Global Area of Biotech Crops, 1996 to 2009: 
By Trait (Million Hectares, Million Acres) 

Source: Clive James, 2010 

M Acres 

0 

25 

49 

74 

99 

124 

148 

173 

198 

222 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Herbicide Tolerance 

Insect Resistance (Bt) 

Herb Tolerance/Insect resistance 

0 

25 

49 

74 

99 

124 

148 

173 

198 

222 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Herbicide Tolerance 

Insect Resistance (Bt) 

Herbicide Tolerance + Insect resistance 

M Hctrs 

However, the variety of commercialized traits is quite limited… 

but there is a full pipeline 





SOURCE: http://archives.foodsafety.ksu.edu/agnet/2007/4-2007/agnet_april_10.htm#story0


Arcadia Biosciences developed canola 
that uses 50% less nitrogen fertilizer 



SOURCE: “Limited release of GM sugarcane in AUSTRALIA”, Crop Biotech Update, 5/22/09, http://
www.ogtr.gov.au/internet/ogtr/publishing.nsf/Content/dir095 



Transgenic phytase corn, 
to be commercially launched in 2009, is the 
first genetically engineered corn product in 

China 

SOURCE: Origin Agritech, http://www.originagritech.com/news/news_contents.php?id=40 



SOURCE: “1st GM eggplant soon to be commercially grown in RP”, The Philippine Star, 1/21/07




SOURCE: USDA Foreign Agricultural Service. 2005. EU-25: GMO trials on grape wine given go-ahead in France. Report E35183 



SOURCE: Graff, G.D., Zilberman, D. and Bennett, A.B. 2009. The contraction of agbiotech product quality innovation in agricultural biotechnology. 

Nature Biotechnology, in press (August, 2009). 


Annual counts of product quality innovations in the R&D pipeline  





U.S. Coordinated Framework for 
Biotechnology  



•  Field testing 
- Permits 
- Notifications 

•  Determination of 
 non-regulated 
status 

•  Food safety 

•  Feed safety 

•  Pesticidal plants 
- tolerance 
exemption 
- registrations 

•  Herbicide 
registration 



SOURCE: http://www.capitalpress.com/content/All-mp-transgenic-sidebar 

TOMATO 
From 1992 and 1997, 11 separate approvals granted for ~40 tomato varieties, most 

geared toward longer shelf life and altered fruit ripening. 


POTATO 
20 varieties of insect- and disease-resistant potato deregulated between 1994 and 1999.


SQUASH 
In 1992 and 1995, two varieties of squash resistant to several viruses deregulated.


PAPAYA 
Two virus-resistant varieties approved in 1996; additional variety deregulated in 2009. 


CHICORY 
Deregulated chicory used as a salad vegetable. Trait -- male flower sterility -- approved 

in 1997. 


RICE 
Varieties of rice resistant to herbicide glufosinate deregulated in 1998 and in 2006.


PLUM 
Virus-resistant plum variety developed by USDA ARS deregulated in 2007. 




SOURCE: Capital Press, February 23, 2007. 

2005 IRRI Field Trail - Recovery after 17 d submergence 



SOURCE: Capital Press, April 16, 2010 
http://www.capitalpress.com/print/mp-alfalfa-analysis 











SOURCE: “Co-existence project kicked-off”, European Biotechnology News, Vol. 4, 2005 

GE corn growing in France in 2005 











Bollgard Cotton 

Bt Maize 



Bt cotton in: 
•  United States  yield increase 0 – 15% 
•  China               yield increase 10%  
•  South Africa    yield increase 20%-40% 
•  India                yield increase 60 – 80 % 
 SOURCE: Qaim M and Zilberman D. 2003. Yield effects of genetically 

modified crops in developing countries. Science 299:900-902 













Are there any foods produced through 
biotechnology in the supermarket today?



 
1997 
2001 
2006 
2007 
2008

•  Yes 
40% 
36% 
36% 
23% 
23%

•  No 
37% 
44% 
30% 
9% 
10%

•  Don’t Know/Refused 
23% 
20% 
34% 
68% 
66%


 Jan.  July  July  July   

IFIC 



What, if anything are you concerned 
about when it comes to food safety? 


  2001  2003  2006  2008 
•  Packaging  27%  15%  15%  3%   
•  Food Handling/Preparation  23%  41%  35%  29% 
•  Other  19%  9%  4%  2% 
•  Disease/Contamination  16%  28%  36%  50% 
•  Chemicals/Pesticides in Food  10%  7%  16%  6% 
•  Altered/Engineered Food  2%  1%  3%  1% 
•  Nothing  9%  5%  --  -- 

Jan.  Apr.  July  July 

IFIC 



SOURCE: Quarterly public tracker - June 2009, Food Standards Agency (UK). http://www.food.gov.uk/news/newsarchive/2009/aug/tracker 

Q3a. What food issues, if any, are you concerned about?  
Base: All respondents who are concerned about food safety issues;  

Q3b. Are you concerned about any of the following food issues?  
Base: All respondents (Spontaneous answers over 4%) 



SOURCE: http://ca.news.yahoo.com/s/afp/100302/health/eu_farm_gmo_product_2 

March 2, 2010 



SOURCE: “Co-existence project kicked-off”, European Biotechnology News, Vol. 4, 2005 



SOURCE: Capital Press, February 19, 2010 



SOURCE: “Haitian Farmers Commit to Burning Monsanto Hybrid Seeds”, Food First, 5/18/10.  
http://www.foodfirst.org/en/node/2927 



SOURCE:  “Origin Agritech Announces Final Approval of World’s First Genetically 
Modified Phytase Corn”, GEN, http://www.genengnews.com/news/bnitem_print.aspx?

name=69131238





