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Thought for the Information AgeThought for the Information Age

““The greatest challenge facing mankind is the The greatest challenge facing mankind is the 
challenge of distinguishing reality from challenge of distinguishing reality from 
fantasy, truth from propaganda.fantasy, truth from propaganda.””

He goes on to describe the He goes on to describe the ““misinformation misinformation 
ageage””

Author Michael Crichton, Author Michael Crichton, 
speech to San Francisco Commonwealth Club, 2003speech to San Francisco Commonwealth Club, 2003

Read: Read: State of FearState of Fear





Chassy, B.M. Chassy, B.M. et alet al.  2004.  Comp. Rev. Food .  2004.  Comp. Rev. Food SciSci & Food & Food SafSaf. 3:35. 3:35--104104

http://http://www.ift.org/cms/?pidwww.ift.org/cms/?pid=1000362=1000362



Desired gene

Traditional plant breedingTraditional plant breeding

DNA is a strand of genes, 
much like a strand of pearls. 
Traditional plant breeding 
combines many genes at 
once.

Traditional donor Commercial variety New variety

Desired Gene

X =

(crosses)

(many genes are transferred)

Plant biotechnologyPlant biotechnology

Using plant biotechnology, a 
single gene may be added to 
the strand.

Desired gene Commercial variety New variety

(transfers)

=

Desired gene

(only desired gene is transferred)
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Wild
cabbage

Kale, 500 BC

Cabbage, 100 AD

Kohlrabi
Germany, 100 AD

Cauliflower
1400's Broccoli

Italy, 1500's

Brussel sprouts
Belgium, 1700's
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Guns, Germs and Steel, Jared DiamondGuns, Germs and Steel, Jared Diamond
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Not the right question from a scientific point of viewNot the right question from a scientific point of view
Applications of technology need to be evaluated on a CASEApplications of technology need to be evaluated on a CASE--

BYBY--CASE basisCASE basis
GMOsGMOs are assessed by scientists and regulators before are assessed by scientists and regulators before 

approvalapproval
Every review of the risk by, WHO, OECD, EC, National Every review of the risk by, WHO, OECD, EC, National 

Academies, Royal Societies and Scientific societies have Academies, Royal Societies and Scientific societies have 
come to the conclusion that come to the conclusion that GMOsGMOs are are ““as safe as, or as safe as, or 
safer than, plants produced by conventional breedingsafer than, plants produced by conventional breeding””. . 
They pose no new or different risks than conventional They pose no new or different risks than conventional 
cropscrops

10 years, 400,000,000 ha, 8.5 million farmers.  No obvious 10 years, 400,000,000 ha, 8.5 million farmers.  No obvious 
harm, lots of environmental, agricultural, and economic harm, lots of environmental, agricultural, and economic 
benefitsbenefits

But Are But Are GMOsGMOs Safe?Safe?



More IncomeMore Income……Less PesticideLess Pesticide……
Cleaner EnvironmentCleaner Environment

Brookes, G. and P. Brookes, G. and P. BarfootBarfoot. 2005. GM crops: The global economic and environmental . 2005. GM crops: The global economic and environmental 
impactimpact——The first nine years 1996The first nine years 1996–– 2004, 2004, AgBioForumAgBioForum 8:1878:187––196.196.

Chassy, B, W. Parrott, R. Roush. 2005. Chassy, B, W. Parrott, R. Roush. 2005. CAST Commentary: CAST Commentary: Crop Biotechnology and the Crop Biotechnology and the 
Future of Food: A Scientific AssessmentFuture of Food: A Scientific Assessment

A recent paper by Brookes and A recent paper by Brookes and BarfootBarfoot (2005) summarized the (2005) summarized the 
overall global impact ofoverall global impact of transgenic technology. The analysis transgenic technology. The analysis 
shows that there have been substantial net economic benefits at shows that there have been substantial net economic benefits at 
thethe farm level amounting to a cumulative total of $27 billion. The farm level amounting to a cumulative total of $27 billion. The 
technology has decreased pesticidetechnology has decreased pesticide spraying by 378 million spraying by 378 million 
pounds and has decreased the environmental pounds and has decreased the environmental ““footprintfootprint””
associated with pesticideassociated with pesticide use by 14%. The technology also has use by 14%. The technology also has 
significantly reduced the release of greenhouse gas emissions significantly reduced the release of greenhouse gas emissions 
fromfrom agriculture, which is equivalent to removing nearly five agriculture, which is equivalent to removing nearly five 
million cars from the roads.million cars from the roads.











Farm income gains: by country: 
1996-2004 million $

Mexico
$41 million increase

China
$4.2 billion increase

United States
$10.7 billion increase

South Africa
$56 million increase— Argentina

$10.1 billion increase

Canada
$807 million increase

— Paraguay
$80 million increase

— Brazil
$829 million increase

India
$124 million increase

Australia
$70 million increase

Since 1996, biotech crops have increased farm income $27 billion. 



High RiskHigh Risk
Diet: sufficiency, adequacy, overDiet: sufficiency, adequacy, over--nutritionnutrition**
Food borne IllnessFood borne Illness**
Untested: organic, Untested: organic, ““naturalnatural”” foods, supplementsfoods, supplements
Natural toxicantsNatural toxicants**
Food allergyFood allergy**
Chance additives Chance additives 
Pesticide and herbicide residuesPesticide and herbicide residues**
Food ingredients and additivesFood ingredients and additives**
GMO foodsGMO foods**
Low RiskLow Risk
** Biotechnology can be part of the solutionBiotechnology can be part of the solution

FOOD SAFETY RISKS IN PERSPECTIVEFOOD SAFETY RISKS IN PERSPECTIVE





Consequences Consequences Over Over 
regulationregulation

impedes product introductionimpedes product introduction

Labels raise cost and are interpreted as a warningLabels raise cost and are interpreted as a warning

Continued disruption of tradeContinued disruption of trade

Barrier to diffusion of technology to developing Barrier to diffusion of technology to developing 
countriescountries

Diminished economic  and environmental gainsDiminished economic  and environmental gains



Damage by Distraction: OverDamage by Distraction: Over--regulation in regulation in 
Situations of Low Hypothetical Risk Situations of Low Hypothetical Risk 

Putting huge amounts of money into minuscule Putting huge amounts of money into minuscule 
hypothetical risks damages public health by diverting hypothetical risks damages public health by diverting 
resources and distracting the public from major resources and distracting the public from major 
risks.risks.

ParaselsusParaselsus to to ParascienceParascience
Bruce N. Ames and Lois Bruce N. Ames and Lois SwirskySwirsky Gold Gold 

Mutation Research 447 (2000) 3Mutation Research 447 (2000) 3––1313



GM in South Africa
• Insect tolerant cotton
• Herbicide tolerant cotton
• Insect and herb cotton
• Herbicide tolerant soya
• Herbicide tolerant maize 
• Insect tolerant maize
• Over 90% cotton is GM
• Over 55% soya is GM
• Over 40% maize is GM



GM Maize in South Africa
(Results from independent study Un. 
Reading UK)

669955

Length Length 
of of 
Storage Storage 
(months(months
))

750750620620518518Yield Yield 
(kg/ha)(kg/ha)

HerbicidHerbicid
e e 

Tolerant Tolerant 
MaizeMaize

Bt MaizeBt Maize
ConventiConventi

onal onal 
MaizeMaize



GMO Act Safety Assessment

Biosafety considerations for commercial release 
(Case-by-case assessment) 

Consumers 
- includes human safety 

+ Environment 

Toxicity  
Pathogenicity 
Allergenicity 
Digestibility 
Nutrition 
Unexpected products 
Stability 
Other 

 Effect on: 
Living organisms 
Air, soil, water 
Sustainable agriculture 
Biodiversity 
Stability 
Other 

Non-safety commercialisation considerations: 
Socio-economics 
Trade 
Labour 
Public acceptance 



Safety Assessments

• GM crops are the most extensively 
tested and regulated in the world
Nap et al The Plant Journal 2003,33:19-
46 etc

Safety assessments are carried out in SA 
and other countries using standards 
recognised by Codex (which SA is a 
member)



Labelling

• AfricaBio supports the approach of the 
Dept of Health and Codex

• AfricaBio supports labelling when it can 
be demonstrated that the composition, 
nutrition, or intended use of the food 
differs from the conventional 
counterpart



Developing Bitotechnology

• Government strategy –new 10 year 
strategy highlights developing a 
biotechnology sector with value added 
from farmer to pharma

• Calls for investment- investment only 
takes place if there is an enabling 
environment.  Over regulation will not 
attract investment



MAIZE DOMESTIC DEFICIT/SURPLUS: 
2003/04 COMPARED TO 2004/05 
PROJECTIONS



Maize FocusMaize Focus

•• Insect resistanceInsect resistance
•• Virus resistanceVirus resistance
•• Drought toleranceDrought tolerance
•• Fungal resistanceFungal resistance

Agricultural biotechnology 
research in Southern Africa 



Maize streak virus is endemic in Africa 
causing huge economic losses 

For resource poor farmers



Transgenic (7A)Non-transgenic (8A)

Maize Streak Virus



Hydrated

Dehydrated

Drought Tolerant Maize

to generate drought 
tolerant crops



Healthy Cassava

Virus-infected 
Cassava



Other Crops
• Sorghum
• Millet
• Bananas
• Sugar cane
• Cow pea
• Cassava



• Agricultural GM 
technology is here to stay

• It is currently 
underutilized, despite its 
specific appeal to a wide 
range of farming systems

• Biotechnology 
Information sharing and 
communication support 
are essential for 
biotechnology 
acceptance 


