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Timeline to GM

» 1866 Mendel’s Laws of Heredity

» 1953 Crick-Watson determine the structure of DNA
» 1970 Restriction Enzymes characterised

» 1978 Gene for Human Insulin cloned

» 1981 Transgenic mouse

» 1983 PCR developed

» 1992 EU Approves first GM vaccine
» 1994 First GM plant enters the US market

» 2006 102 million h.a. planted.
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7: Disease assessment

1: Sterile potato culture

6: Molecular verification
of modification

e —

Conv. potato GM potato
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Generation of GM blight
resistant potato ‘

(~18 weeks from phase 1-7) £ Growth of GM line
in high nutrient media

4: Regeneration of GM line
3: Explant dip in Agrobacterium equipped from treated explant tissue
with RB gene to confer blight resistance

Credit
Ewen Mullins, Oak Park
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GLOBAL AREA OF BIOTECH CROPS
Million Hectares (1996 to 2006)

. 22 Biotech Crop Countries
Total
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Source: Clive James, 2006.
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GM Crops in Perspective

100 Million ha
GM crops worldwide

Total 7 M

Ireland (Rep.)
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Biotech Crop Countries and Mega-Countries®, 2006

Spai
n*
ﬂ.ﬁlllinn Has.

#16
France
<0.05 Million Has.

Maize

#21
Germany
<0.05 Million Has.

#19
Czech Republic
<0.05 Million Has.

Maize

#22
Slovakia
<0.05 Million Has.

Maize

#12
Romania*
0.1 Million Has.

Soybean

#7
Iran
<0.05 Million Has.

Rice

#20
Portugal
<0.05 Million Has.

Maize

#4
Canada*
6.1 Million Has.

Canola, Maize, Soybean |

#1
USA*

54.6 Million Has.
Soybean, Maize, Cotfon,
Canola, Squash,
Papaya, Alfalfa

#13
Mexico*
0.1 Million Has.

Cotton, Soybean

#6
China*
3.5 Million Has.

Cotton

#5
India*
3.8 Million Has.

Cotton

#10
Philippines*
0.2 Million Has.

#11
Australia*
0.2 Million Has.

Cotton

#18
Honduras
<0.05 Million Has.

Maize

#15
Colombia
<0.05 Million Has.

Caotton

#2
Argentina*
18 Million Has.

Soybean, Maize, Cotton

#9
Uruguay*
0.4 Million Has.

Soybean, Maize

#7
Paraguay*
2 Million Has.

Soybean

#3
Brazil*

11.5 Million Has.

Soybean, Cotfon

#8
South Africa*
1.4 Million Has.

Maize, Soybean, Cotton

Source: Clive James, 2006

Chief Scientific Adviser

* 14 biotech mega-countries growing 50,000 hectares, or more, of biotech crops.
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Global Area of Biotech Crops, 1996 to 2006:
By Crop (Million Hectares)
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Source: Clive James, 2006
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Global Area of Biotech Crops, 1996 to 2006:
By Trait (Million Hectares)

Herbicide Tolerance

Insect Resistance

| | | ] -
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’A‘A,'A _— A A Insect resistance
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Source: Clive James, 2006

Chief Scientific Adviser ASA 2007



Annual input costs

Fertiliser

Winter wheat Spring barley Main crop Winter oilseed
potatoes rape

Source
Meade & Mullins, Oak Park

Teagasc
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Support for Four Technologies

GM Food Gene Therapy Nanotech Pharmacogenetics

Familiarit
|

Source: Eurobarometer, 2006.
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Reasons for Opposition:

» Risk to human health;

» Environmental impact;

» Power of multi-national corporations;
» Deterioration in food quality;

» Threat to traditional farming; and

» General moral acceptability.
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Public Attitudes

“Would buy GM products if...”

Yes

Cheaper

Authorised

Environmentally
Friendly

Less Pesticides

Healthier

0% 20% 40% 60% 80%0 100%

Source: Eurobarometer, 2006.
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Perceptions of GM Food

Source: Eurobarometer, 2006.
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Foreign DNA

We’ve been eating foreign DNA and
Its products since time began.
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“to date there have been no verifiable toxic or
nutritionally deleterious effects
from the consumption of GM crops
or their derived foods”.

Genetically Modified Crops and Food: Threat or Opportunity for Ireland?

Irish Council for Bioethics, 2005.
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Summary: Some GM Realities

» Most people are hostile to GM,;

» Main reason is fear of health effects;

» Published research shows no negative health effects;

» No substantiated reports of negative health effects from millions of consumers;
» Surprisingly small amount of such published research;

» More GM = |less chemicals;

> Biodiversity — more complex;

» GM crops expanding fast, even in Europe: 21 varieties now approved in EU;

» Case for research in Ireland.
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