
 

 

 

Why we all need to get along!  
Agricultural Biotechnology Use all the tools in 

the toolbox 
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Å9 Billion mouths to feed by 2050  
ÅWill need 70% more food 
ÅLess water, less fuel, less fertilizer, less pesticides 
ÅHigh yielding,  affordable, high quality  food, feed, fuel, 

fibre  sustainably produced with minimum inputs 

http://maps.grida.no/library/files/storage/2_201_populationgrowth.png


Å High yielding,  affordable, high quality  food, 
feed, fuel, fibre with minimum inputs ï 9 B 
2050 ï need 70% more food 
 

Å 17% of land under cultivation degraded by 
human activity 1945 to 1990. Ag land shrinks 
by 20,000 ha yearly. (World Bank) 
 

Å Without yield increase land use will 2X by 
2050.  
 

Å Latin America: greatest yield increase had 
lower land use (less deforestation) 
 

Å High yield ñland sparingò better than 
ñwildlifeò-friendly inefficient  land use 
farming (Green, Royal Soc. Bird Protection 
2005)  
 

Å Biotech is contributing by saving 108.7 
million hectares from being converted to ag 
production (James, 2013).  
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Agriculture: A history of 

Technology 
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21st C 

Cultivation  

Selective Cross breeding  

Cell culture    

Somaclonal variation  

Embryo rescue  

Mutagenesis and selection  

Anther culture  

Recombinant DNA 

Marker assisted selection 

---omics - Bioinformatics 

Epigenetics/RNAi /TFs/TALENS 

Adaptive technology/transgenomics 

    Systems Biology 



Relative Size of Genomic Introgression by 
Classical Breeding and Molecular genetics  

Genome-wide analyses of introgression -oaks  to fruit flies - substantial 

fraction of genomes malleable. Hybridization gives rapid genomic changes, 

chromosomal rearrangements, genome expansion, differential expression, 

and gene silencing (transposable elements). Baack 2008 

 

Omic studies 

Meta-analysis on GM crops using transcriptomic, proteomic and 

metabolomic profiling techniques show greater variation between 

conventional bred cultivars and environmental conditions (e.g. drought) than 

between GM and parental variety (except of course for the intended 

modification!) Ricroch AE, Berg® JB, & Kuntz M (2011). Wheat (Baker 2006), 

Potato (Catchpole 2005)  
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Thoroughly regulated 

ÅCommercialization: USDA (APHIS), EPA, FDA  

 - 7 to 10 years -at least 9 review stages  
 

ÅBiotech crops and foods more thoroughly tested than 

conventional varieties ( ñassumedò to be safe)-                     

One biotech soybean subjected to 1,800 separate 

analyses 
 

Å>150 feeding studies - dairy, beef, poultry, soy/corn       

equivalent in composition, digestibility and feeding value        

to non-GM.  
 

ÅSubstantial equivalence with parent - Molecular 

characterization (17) Toxicity studies (5) - marker genes 

(4) - Nutritional content (7+)- Allergenicity  potential - 

Anti -nutritional effects - Protein digestibility  
 

ÅEnvironmental aspects (5 items)- Ecological impact (5 

items)  
 

ÅInternational approval: OECD , CBD, CODEX 

 



Thoroughly regulated 

ÅCommercialization: 7 to 10 years -at least 9 review stages  

ÅBiotech crops and foods more thoroughly tested than 

conventional varieties ( ñassumedò to be safe)- One biotech 

soybean subjected to 1,800 separate analyses 
 

Å>150 feeding studies - dairy, beef, poultry, soy/corn 

equivalent in composition, digestibility and feeding value to 

non-GM.  

ÅProduct description (7 items) 

ÅMolecular characterization (17 items) 

ÅToxicity studies (as necessary) (5 items) 

ÅAntibiotic resistance marker genes (4 items) 

ÅNutritional content (7+ items) 

ÅSubstantial equivalence with parent variety 

ÅLiterature review and background 

ÅAllergenicity  potential 

ÅSimilarity to natural toxicants  

ÅAnti -nutritional effects 

ÅProtein digestibility 

ÅEnvironmental aspects (5 items) 

ÅEcological impact (5 items) 

 



ÅAn estimated 2 trillion meals containing GM ingredients 

have been eaten around the world over the last 16 years 

without a single substantiated case of ill-health.  

ÅAn overwhelming majority of scientists, medical experts, 

National Academy of Sciences and over 600 peer-reviewed 

scientific studies have all concluded that genetically 

engineered food products are safe. 

ÅThe World Health Organization has said that: óNo effects 

on human health have been shown as a result of the 

consumption of such foods by the general population.ô 

ÅThe French Academies of Medicine, Pharmacy & Sciences: 

ñNo evidence of health problems exists in the countries 

where GMOs have been widely eaten for several yearsò 

ÅEU: 25 years of Research 500 research groups over 25 

years  ñThere is no scientific evidence associating GMOs 

with higher risks for the environment or for food and feed 

safety than conventional plants and organismsò  

 
 

 



Risk Assessment 
Precautionary Principle 



 

 

Å On August 27, the United Kingdom Advisory Committee on Releases to 

the Environment (ACRE) produced three studies examining the 

structure and basis of the EU regulatory system for crops and foods 

improved through biotechnology.  

 

Å Taken together, these reports demonstrate the existing EU regulatory 

system to be  without justification in science, data, or experience.   

 

Å ACRE concludes that, as presently administered, this regime is 

counterproductive to reducing or managing risks, and discourages 

investment and innovation needed to address challenges to sustainable 

agriculture in the EU.   

 

Å Furthermore, ACRE states that the assumptions on which these 

regulations are based are contradicted by the patterns of genetic 

variation found abundantly in nature, and by the natural processes of 

genetic exchange and evolution through which they came to pass. 
 

 

EU Position Changing 



EU Position Changing 

Å ñThere is no substantiated case of any adverse 

impact on human health, animal health or 

environmental health, so thatôs pretty robust 

evidence, and I would be confident in saying that 

there is no more risk in eating GMO food than 

eating conventionally farmed food,ò saying the 

precautionary principle no longer applies as a 

result.   ñGMOs and other scientific advances 

must be explored in order to head off the 

increasing scarcity of energy and other 

resources and competition for land useò 

ÅAnn Glover EU Chief Science Advisor, 2013 

Å 'We believe that GM crops can help make 

agriculture more efficient and also just as 

importantly more sustainable, by, for example, 

reducing the use of pesticides and the use of 

fossil fuels,' he said.  

Å David Willets Minister of Science UK, 2013 

 

ÅRead more: 

http://www.dailymail.co.uk/news/article-

2341733/Now-Cameron-backs-genetically-

modified-crops-prove-Britain-pro-

science.html#ixzz2gJNpp3E6  

ÅFollow us: @MailOnline on Twitter | DailyMail 

on Facebook 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=8pCVGZx8wLc6QM&tbnid=NI_AJTwgR06OxM:&ved=0CAUQjRw&url=http://timesonline.typepad.com/dons_life/2011/07/no-confidence-in-david-willetts.html&ei=V4BIUvudGMWuqAGrpoAQ&bvm=bv.53217764,d.aWM&psig=AFQjCNHsaL5oM1Iz3VjIYH4oyGNwZs8F_A&ust=1380569480369853


http://ec.europa.eu/agriculture/envir/gmo/economic_impactGMOs_en.pdf 

DG Agri Report 

Europe is the loser 

Livestock production accounts 

for 40% of the total value of 

agricultural production 

EU ag economy runs on cheap 

animal feed 

Imports $15 billion in biotech 

animal feed each year 

Å2013 Ireland had long 

harsh winter 

ÅLimited fodder 

ÅPenalized from 

asynchronous approval of 

stacked traits 


