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(some of what you need to know in a few minutes)
Peggy G. Lemaux

Cooperative Extension Specialist
UC Berkeley

Me on my “sustainable farm” in Northwestern Ohio

Tour D’Onion 

Where is all that genetic information?

CELLS

Cell Wall
Nucleus

Dividing cells

Chromosomes 
containing DNA  
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Chromosome

Genes

Triticum aestivum
Modern bread variety

Triticum monococcum
Ancient variety

How is a new 
wheat variety 

created?

Chemical units represented by alphabetic letters

Random 
retention of 
information 
from each 
parent

of wheat

No control 
over which 
books are 
next to 
each other

Used for 
Marker-
Assisted 
Breeding

wheat

1700 books 
(or  1.7 million pages)

Genomics

How is a new wheat 
variety created by 

genetic engineering?

Triticum aestivum
Wheat

Zea mays
Corn
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equivalent to a gene

Inserts 
randomly 

in 
genome

Genetic Engineering Methods

GMO
Genetically Modified Organism

GEO
Genetically Engineered Organism

LMO
Living Modified Organism

Transgenic
Organism modified with GE

rDNA
Recombinant DNA

Biotechnology

TERMS USED

Classical 
Breeding

Uses plant machinery in plant Uses plant machinery in laboratory

Genetic 
Engineeringcompared 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

SOURCES: NCFAP 
(www.ncfap.rg/whatwedo/pdf/2004finalreport.pdf) 
USDA NASS (www.nass.usda.gov) 

GE Corn
Acreage 2005 USDA NASS

52% of total crop

GE Soybean
Acreage 2005 USDA NASS

87% of total crop

GE Cotton
Acreage 2005 USDA NASS

76% of total crop

GE Canola
Acreage 2002 USDA ERS

75% of total crop

GE Squash
Acreage 2003 NCFAP

19% of total crop

GE Papaya
Acreage 2003 NCFAP

46% of total crop

Estimated 75% of Processed 
Foods Have GE Ingredients

WHAT’S IN THE 
PIPELINE?
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• Strawberries resistant to molds 
• Tomatoes protected against root nematode 
• 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
• Cotton with higher fiber quality

GE Products - may/may not appear in market

SOURCE: “Public Perceptions of Genetically Modified Foods: A National Study of American Knowledge and Opinion” - Food Policy Institute, Rutgers University

• 43% falsely asserted that ordinary 
tomatoes don’t  contain genes, only those 
that are genetically modified have genes.

• 31% mistakenly believed that eating 
genetically  modified fruit could modify a 
person's genes.

• 40% of respondents falsely thought 
that  tomatoes genetically modified with 
genes from catfish would taste "fishy”.

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

SOURCE: http://www.environmentalcommons.org/gmo-tracker.html

• Creation of allergen
• Activation of toxin gene
• Horizontal gene flow from food to intestinal flora
• Increase in antibiotic resistance
• Changes in nutritional content
• Labeling
• Pharma crops

Some food safety concerns with 
genetically engineered crops



5

• Transgene movement via pollen flow
• Transfer of transgenes to non-GMO / organic crops
• Generation of "superweeds" (transfer of herbicide-

tolerance to wild/weedy species)
• Spread of pharmaceutical genes to edible crops
• Loss of genetic diversity
• Property rights (gene patents)

Some environmental concerns 
about genetically engineered crops

Where to get more information?

Information on various topics related to GE 
crops and animals: Click on “Workshops”

in Resources section of ucbiotech.org


