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The Politics of GMOs 



What’s a GMO? 



What’s a GMO? 

A Genetically Engineered Bacteria 
Synthesizing 

Human Insulin Used as a Drug to 
Treat Diabetics? 

A Genetically Engineered GloFish 
Used as a Pet? 

A Genetically Engineered Person 
With a Gene That They Weren’t 
Born With That “Cures” a Lethal 

Genetic Disease? 



What’s a GMO? 

Crops That Are Grown For For  
Human & Animal Consumption? 



OVER THE NEXT 50 YEARS WE WILL NEED TO PRODUCE 
MORE FOOD THAN IN THE WHOLE OF HUMAN HISTORY  

AND DO IT WITH FEWER INPUTS ON LESS ARABLE LAND!!!! 

CROP YIELDS NEED TO BE INCREASED SIGNIFICANTLY!! 

World Population (millions) 

7,201,599,350 
10/30/14 

We Face Major Challenges in 
Agriculture 

40,000 Kids Die Each Day  



World Population (millions) 

3,000 Acres/Day of Productive Farmland 
is Lost to Development Each Day in the 

United States 

"Major Land Uses Overview." USDA, Economic 
Research Service, Web, April 3, 2013.  



An Example From UCLA & Los Angeles History…. 



Aerial Photograph of UCLA in 1929 

Bel-
Air 

Sunset Blvd. 

Beverly 
Hills 

Hilgard Blvd. 

Original Agricultural College 
and Citrus/Avocado Orchard 

There Were 18,000 Farms in Los Angeles 
County in 1930!!! 

From 1901 to 1950 Los Angeles County Was the Largest 
Agricultural Producing County in the USA!!! 

Farms!! 

Westwood Blvd. 

Thelner Hoover 
4/11/29 Los Angeles Population = 1,238,000 



A Sample of LA County Agriculture in the 1930s 

600,000 Acres ~30% of LA County Total Area!!  

Cash Value of $2.8B in 2014 Dollars!!! 



Original UCLA College of Agriculture-1930 

Kinsey Hall 
(Now Humanities Bld.) 





Origins of Avocado Research 



Sunset Blvd. 

Westwood Blvd. 

Hilgard Blvd. 

Beverly Hills 

Former Farms 

Aerial Photograph of UCLA in 2008 

11/17/12 

Original Agricultural College 
and Citrus/Avocado Orchard 

Bel-Air 

Aerial Photograph of UCLA in 2014 

Los Angeles Population = 3,893,000 



California Conversion of Cropland to Urban 
Uses is Occurring Statewide – Crop Yields 

Need to Be Increased!! 
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12,000,000 Total Acres of Cropland 
15,000,000 Total Acres of Grazing Land 

Los Angeles Times May 25, 2003 

147,000 Total Acres of 
Cropland converted  to Urban 

uses 1990-2000. Approximating 
47% lost in Central Valley 



Climate Change Will Also Have a Major Impact on  
Crop Yields in the Future! 

11/1/13-NY Times 



 
 

How Have Crop Yields Increased Over 
the Past 100 Years?



Big Changes in the US Over The Past 100 Years 
“We’ve Come a Long Way Baby” 

1900 2014 
Life Expectancy 48 (women) 81 (women) 

Average Family Income 
(2014 Dollars) 

$8,000 $50,000 

Gasoline Use Per Capita 34 gallons 1,100 gallons 

Flush Toilets Per Housing 
Unit 

10% 99% 

High School Grads 13% 90% 

Farm Workers 55% 1.5% 



CROP YIELD INCREASES HAVE “ROCKETED UPWARDS” 
OVER THE LAST 100 YEARS AND CONTRIBUTED TO A 

LONGER AND “BETTER” LIFE 

            Bushels/Acre 
•  1900   30 
•  1920   30 
•  1940   40 
•  1960   60 
•  1980   100 
•  2014   172 

Conclusion:  Crop yields increased >500% over the past 100 years      
 and lead to a similar reduction in food costs!!!!! 

Life Span 

48 Years 

80 Years 

% Farm  
Workers 

55% 

1.5% 

 
%  Income  

on Food 
 

50% 

7% 

1930: 30 bushels/acre                2014: 172 bushels/acre    
1930: 1 farmer fed 10 people       2014: 1 farmer feeds 200 people 

22% 



World Crop Production is Leveling Off on a Per Capita 
Basis-Higher Prices Ahead? 

Yields Need to Increase to Produce More Food & 
Grow More on Less Land 



How Was This Accomplished 
Over the Past 100 Years? 

What Role Did Science & 
Technology Play in 

Increasing Crop Yields? 

What About in the Future  
When There are 350 Million  

People in the USA and  
9 Billion in the World? 



How Were Crop Yields 
Increased? 



• Science is Based on 
Observation, Hypothesis Testing, 
Rigorous Experimentation, and 

Verification 

Science is NOT “Hocus Pocus” or 
Based on Opinions and Beliefs

• Technology, or the Application 
of Scientific Knowledge, Has 
Transformed Dramatically Our 

Lives and How We Live
It’s Not Politics or Talk Showology!!! 



The Past 100 Years Has Produced a Revolution in 
Genetic Research and Knowledge Leading to 

Remarkable Advances in Medicine and Agriculture  

2013 : Genome Sequencing Explosion 

2100?? 

1973:  Genetic Engineering is Invented 

1990: First 
Genetically 
Engineered 

 Human 

1983: First 
Genetically 
Engineered 

Plant 

20110: Era of Synthetic 
Biology Begins – 

Genome Synthesized 
From Chemicals 



WHAT TECHNOLOGIES CAUSED AN INCREASE IN 
CROP YIELDS OVER THE PAST 100 YEARS? 

These technologies have resulted in a >300% increase in  
US crop productivity!   

Need to sustain this yield increase by applying the best 
technology and agricultural practices! 

•  IRRIGATION 

•  FERTILIZERS 

•  PESTICIDES & HERBICIDES 

•  MECHANIZATION (e.g., Tractor) 

•  PLANT BREEDING (New Hybrids-Green Revolution) 

•  GLOBAL POSITIONING AND SATELLITE IMAGING 

•  GENOMICS & GENETIC ENGINEERING (New Traits) 



  Our Food is Derived From Fifteen Crops & Over Half Produce 
Seeds For Human and Animal Consumption 

Most of These Genomes Have Been Sequenced! 

Seed Crops  
•  Wheat 
•  Rice 
•  Corn* 
•  Barley 
•  Sorghum 
•  Soybean* 
•  Common Bean 
•  Coconut 
•  Canola* 

Non-Seed Crops  
•  Potato  
•  Sweet Potato 
•  Cassava 
•  Sugar Beet* 
•  Sugar Cane 
•  Banana 
 
 

We Understand the Science of These 
Genomes – It’s No Longer a “Black Box” 

as in the Pre-Genomics Era!!!!! 
* Genetically Engineered 



2014 -The Genomics Revolution Goes Green!!! 

A Rich Harvest of Plant Genes & Basic Plant Processes! 



 
 

How Will Crop Yields Be Increased  
in the Future?



…By Using a Variety of Approaches to Identify Genes and 
Processes That Will Help Increase Crop Yields and Food 

Production Significantly in the 21st Century…. 

Yield (Developmental Traits) 
•  Seed Number 
•  Seed Size 
•  Growth Rate 
•  Organ Size (More Seeds) 
•  Plant Architecture 
•  Flowering Time 
•  Senescence 
•  Maturity 
•  Stature 
 

Yield (Stress Traits)  
•  Nutrient Uptake 
•  Drought Resistance 
•  Heat Resistance 
•  Cold Tolerance 
•  Salt Tolerance 
•  Shade Tolerance 
•  Disease Resistance 

…….And by Using Genomics, Breeding, and Genetic Engineering to 
Introduce These “Yield” Genes Into Crops  (One thing we can be sure of-we 

can’t predict what new technology will be the driver 10-25 years out!) 



All Crops Have Been Engineered -Turning Wild 
Teosinte Into Domesticated Corn 10,000 Years 

Ago – Seed & Plant Engineering!!  

Note:  Architecture and Fruit (cob) Size 
Only Five Genes Cause These Plants to Differ  

& We Now Know What They Are 

•  Types & amounts of  seed starch production 
•  Seeds not dropping from cob 
•  Length and number of seed rows 
•  Seed size, shape, and color 
•  Seed taste 
•  Resistance to pests 

All Vegetables in 
Grocery Stores 
Are “GMOs!!” 



Engineering Vegetables With 
Different Plant Architectures 

Manipulating Existing 
Genetic Variability Brought 

About By Chance 
Mutations! 



Classical vs. Molecular Genetic 
Engineering Techniques 

Or Many Cloned or  
Synthesized Genes 

Or Many Genes 

Both Manipulate Genes – But in Different Ways!! 



Plants Have Been Engineered For Large Numbers of Traits in 
Laboratories Around the World –And More Exciting Traits to Come! 

Tens of Thousands of Genetic Engineering Experiments!! 

Crops in 
 Desert &  
Drought 

Crops to 
Clean  

Environment 

*Chemical  
Free* 
Crops 

Crops as 
 Factories &  
*Vaccines* 

*Healthier* 
Crops 

Longer  
Lasting 
Crops 

Allergen-free seeds/grains*

Decaffeinated Coffee*

Drought Resistance*

Ethanol/Transportation Fuel*

But Only a Few Have Helped Generate New Crops! 
The“Simple Ones With Economic Drivers” 



Genetic Engineering Examples 

Drought Resistance 

Bacteria  
Pathogen 
Resistance Insect 

Resistance 

Golden Rice 
Vitamin A  

Fortification 

More Biomass-
Yield!! 

More Biomass-
Yield! 

Anti-Oxidant 
Enhancement 

Ornamental Trait 
Blue Rose 

Non-Browning Apples 

Drugs! 



Bacillus thuringensis 

Bt Toxin in Spores 

Hornworm 

How to Make an  
Insect-Resistant Plant? 





Here’s The Irony – The Bt Gene Used in Genetically 
Engineered Corn & Cotton Codes For EXACTLY the Same 

Protein Used in Organic Agriculture!!  What’s the Fuss About? 



Genetically Engineered Crops in Cultivation Today 



Genetic Engineering - Most Rapidly Adopted Technology in 
Agricultural History 

12% of Land in Cultivation 



Most Genetically Engineered Crops Are Fed  
To Animals or in Processed Foods 

Most Fruits & 
Vegetables 
Bought in 

Grocery Stores 
Are Not DNA-
Spliced GMOs! 



WHAT ABOUT SAFETY? 
How Many Genes Did You Eat Today? 

What About the Carrots, Celery, Tomatoes, etc.? 

What Happens to the Genes That You Eat? 

•  One lettuce leaf has two million cells 

•  Each lettuce cell has ~ 25,000 genes 

•  One lettuce leaf has fifty billion genes  

•  A small salad has 10 lettuce leaves or 
   FIVE HUNDRED BILLION GENES!!! 



© 2013 Pearson 
Education, Inc. 

GM Crops Are the 
Most Tested Crops In 
Agricultural History 

 
There is NO Testing 

For 
Conventional or 

Organic 
Foods! 



•  No Testing 
•  No Regulatory Oversight 
•  Contains Known Allergen 
•  200 People Die Each Year 

•  Extensive Testing (~10 years) 
•  FDA, USDA, & EPA Oversight 
•  Eaten By Billions of People 
•  No Documented Health Problems 

Which Food Would YOU Eat? 

Will These Ever Get To 
The Market? 



1982 1984 1985 

2002 

2001 1987 

Safety Issues of Genetically Engineered Plants Have Been 
Investigated and Discussed For 30 Years -Thousands of Studies – 
Unanimous Conclusion – GMOs are Safe For Human Consumption!! 

2004 2011 2010 



“The AMA adopted policy supporting this science-based approach, 
recognizing that there currently is no evidence that there are material 

differences or safety concerns in available bioengineered foods.” 

“To date no adverse health effects attributed to genetic engineering 
have been documented in human populations.” 

“The scientific literature shows no compelling evidence to associate 
such crops, now cultivated worldwide for more than 15 years, with 

risks to the environment or with safety hazards for food.”  







Bacteria  ----------------------------------------------------------------------------------
Corn      ---------------------------------------------------------------------------------A 1
Soybean   -MAQVSRVHNLAQSTQIFGHSSNSNKLKSVNSVSLRPRLWGASKSRIPMHKNGSFMGNFNVGKGNSGVFKVSASVAAAEKPS 81
Cotton    MATQVGKIYNGTQKTCVLPNVSKTQNPKHVPFVSFKSNLNGKTSSWGLVVKNNGKFGSIKARS-----LKVSASTATAEKPS 77
                                                                               
Bacteria  MIELTITPPDHPLSGKVEPPGSKSITNRALLLAGLAKGKSRLTGALKSDDTLYMAEALREMGVKVT-EPDATTFVVEGTG-- 79
Corn      GAEEIVLQPIKEISGTVKLPGSKSLSNRILLLAALSEGTTVVDNLLNSEDVHYMLGALRTLGLSVEADKAAKRAVVVGCGGK 83
Soybean   TSPEIVLEPIKDFSGTITLPGSKSLSNRILLLAALSEGTTVVDNLLYSEDIHYMLGALRTLGLRVEDDKTTKQAIVEGCGGL 163
Cotton    RASEIVLQPINEISGTVKLPGSKSLSNRILLLAALSEGTTVVENLLNSDDVHHMLVALGKLGLYVKHDSEKKQAIVEGCGGQ 159
                    
Bacteria  ----VLQQPEKPLFLGNAGTATRFLTAAAALVDG--AVIIDGDEHMRKRPIMPLVEALRSLGVEAEAPTG--CPPVTVCGKG 153
Corn      FPVEDAK-EEVQLFLGNAGTAMRPLTAAVTAAGGNATYVLDGVPRMRERPIGDLVVGLKQLGADVDCFLGTDCPPVRVNGIG 164
Soybean   FPTSKESKDEINLFLGNAGTAMRPLTAAVVAAGGNASYVLDGVPRMRERPIGDLVAGLKQLGADVDCFLGTNCPPVRVNGKG 245
Cotton    FPVGKGEGQEIELFLGNAGTAMRPLTAAITAAGGNSSYVLDGVPRMRERPIGDLVTGLKQLGADVDCILGTNCPPVRIEGKG 241
                                     
Bacteria  TGFPKGSVTIDANLSSQYVSALLMAAACGDKPVDIVLKGEEIGAKGYIDLTTSAMEAFGAKIERVSNAIWRVHPTG---YTA 232
Corn      -GLPGGKVKLSGSISSQYLSALLMAAPLALGDVEIEIIDKLISIP-YVEMTLRLMERFGVKAEHSDSWDRFYIKGGQKYKSP 244
Soybean   -GLPGGKVKLSGSVSSQYLTALLMAAPLALGDVEIEIVDKLISVP-YVEMTLKLMERFGVSVEHSGNWDRFLVHGGQKYKSP 325
Cotton    -GLPGGKVKLSGSISSQYLTALLMAAPLALGDVEIEIIDKLISIP-YVEMTMKLMERFGVTVEHTDSWDRFFIRGGQKYMSP 321
                
Bacteria  TDFHIEPDASAATYLWGAELLTGGAIDIGTPADKFTQPDAKAYDVMAKF-------------PHLPAEIDG----------- 289
Corn      KNAYVEGDASSASYFLAGAAITGGTVTVEGCGTTSLQGDVKFAEVLEMMGAKVTWTETSVTVTGPPREPFGRKHLKAIDVNM 326
Soybean   GNAFVEGDASSASYLLAGAAITGGTITVNGCGTSSLQGDVKFAEVLEKMGAKVTWSENSVTVSGPPRDFSGRKVLRGIDVNM 407
Cotton    GNAYVEGDASSASYFLAGAAVTGGTVTVEGCGTSSLQGDVKFAEVLEMMGAKVTWTENSVTVTGPPRNSSGRKHLRAIDVNM 403
                 
Bacteria  SQMQDAIPTIAVLAAFNETPVRFVGIANLRVKECDRIRAVSLGLNEIRNGLAHEEGDDLIVHADPALAGQTVKASIDTFADH 371
Corn      NKMPDVAMTLAVVALFADGPTAIRDVASWRVKETERMVAIRTELTKL--GASVEEGPDYCIITPPEKLNVT---AIDTYDDH 403
Soybean   NKMPDVAMTLAVVALFANGPTAIRDVASWRVKETERMIAICTELRKL--GATVEEGPDYCVITPPEKLNVT---AIDTYDDH 484
Cotton    NKMPDVAMTLAVVALYADGPTAIRDVASWRVKETERMIAICTELRKL--GATVEEGPDYCVITPPEKLNVT---AIDTYDDH 480
               
Bacteria  RIAMSFALAALKIGGIAIQNPACVGKTYPGYWKALASLGVDYTEKESAAEPQH 425
Corn      RMAMAFSLAACAEVPVTIRDPGCTRKTFPDYFDVLSTFVKN------------ 444
Soybean   RMAMAFSLAACGDVPVTIKDPGCTRKTFPDYFEVLERLTKH------------ 525
Cotton    RMAMAFSLAACAEVPVTIKDPGCTRKTFPDYFEVLDRVTKH------------ 521
                      

Here’s the Irony…..The Engineered Protein in GMO Soybeans is a 
Protein that Occurs Naturally in All Plants and that You Eat Everyday 

in Organic and Non-GMO Vegetables!!! 



Some Benefits of Biotech Crops – Dispelling 
the Myths (1996-2013)  

•  Increased Crop Value by $78B 
•  ~75% of Crop Added Value Went to Small Farmers 
•  Reduced Pesticide Use 10% or 200M Pounds! 
•  Reduced CO2 Emissions by 40B Pounds or the 

Equivalent of Taking 9M Cars Off the Road 
•  Saved Billions of Tons of Topsoil by Using No-Till 

Farming (1B per year)  
•  Improved the Health of Farmers in Developing 

Countries (Reduced Pesticides) 
•  Contributed to Reduced Food Costs in the US and 

Elsewhere  
Brookes & Barfoot, GM Crops & Food, 4, 74-83; ISAAA Brief 46-2013   



However…There’s a Battle Raging to Get Bioengineered 
Crops Banned in Many Parts of the World  



The GMO “Controversy” is Complex and  
Not Science Based 

•  Organic Growers/Markets - Gain Market Share (Follow the $!!) 
•  Pollen Flow & Transgene“Contamination”- Native Species 
“Contamination” With GMO Transgenes 

•  Ideology /Anti-Technology /Anti-Science/ Not “Natural” 
•  Labeling - Right to Know and Choose What is Eaten (CA-Proposition 

37) 
•  No “Obvious” Consumer Benefit 
•  Unsafe – “Perceived” Negative Health Effects 
•  Mistrust of International/US Corporations (Monsanto!)/ Anti-Market 
 •  Anti-Globalization - Anti-Patent/Intellectual Property 

•  Ecological & Environmental Issues - Lack of Confidence in 
Government - No Strong USDA, FDA, or EPA Tradition  in Europe 
(Protect Food Supply - Mad Cow - Dioxin)! 

•  Industrial-Oriented Conventional Farming That Uses GMOs 
•  Lack of Public Science Awareness 
 



What Has Been Some of the Real 
Life Affects of the GMO    

       Controversy?    
 



Finally – What About Organic Foods? 

•  Follow Strict Organic Standards 
•  No Synthetic Pesticides 
•  No Modern Genetic Engineering 
•  Small % of US Agriculture 
•  Goal-Sustainable Agricultural 

The Goals of Using 21st Century Genomic  Science in Agriculture 
& Organic Agriculture ARE THE SAME!! 



Professor Frank Furedi 
University of Cantebury 

Professor Frank Furedi 
University of Cantebury 



The End….or The Beginning? 

Thank You!!!! 


