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Problem Formulation in 12th

ISBGMO

Plenary session (GM crops in context): The context for environmental
risk assessment of GM crops by J. D. Wolt (Iowa state Univ.)

Plenary session (GM crops in context): GM crops in a future context —
what lies ahead by R. Layton(DuPont Pioneer)

Plenary session (Defining environmental harm: concepts and
application for environmental risk assessment and regulatory
decision-making): Can science justify regulatory decisions about the
cultivation of transgenic crops? by A. Raybould (Syngenta)

Keynote-speaker: The policy chicken and the science egg. Has applied
ecology failed the transgenic crops debate? by A. J. Gray(Centre for
Ecology and Hydrology, UK)

Symposium 1 (Environmental risk assessment of GE crops in low
exposure scenarios): Environmental risk assessment for introgression
of virus-resistance transgenes from Brassica napus to wild relatives:
problem formulation, hypothesis testing and risk characterization by
A. Raybould (Syngenta)
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Problem context

Problem definition

Problem formulation [EED E 1L
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The context for environmental risk assessment
of GM crops by J. D. Wolt (Iowa state Univ.)
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Can science justify regulatory decisions about
the cultivation of transgenic crops?
by A. Raybould (syngenta)
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Environmental risk assessment for introgression of virus-resistance
transgenes from Brassica napus to wild relatives: problem

formulation, hypothesis testing and risk characterization
by A. Raybould

“The complexity of ecological systems presents considerable challenges
for experiments to assess the risks and benefits and inevitable
uncertainties of genetically engineered plants”

The bucket theory of risk assessment
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This approach is logically flawed and impractical: we need an alternative
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Wild Brassica species in the UK

A = Brassica oleracea

o
I

Brassica rapa
C = Brassica nigra
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Testing effects of TuMV in B. oleracea

@

ks

% Survival
co888883888

- sk A
N QO 0 O
o O ©o ©

o

TuMVITYMV  TuMV TYMV Camv CaMv
control challenged challenged control  challenged

TuMV/TYMV  TuMV TYMV Camv CaMVv
control control

Mean total leaf area (cm?)* 2s.e.

(©

TuMVITYMV  TuMV TYMV CaMVv CaMV
control  challenged challenged control  challenged

Number of seed per plant+2s.e.

Figure 13.3 Survival (a), growth (b) and reproduction (c) of Brassica oleracea plants
challenged with TuMV, TYMV or CaMV and control plants mock-inoculated with water.

Test for TuMV infection of Brassica nigra

e High density = 50 seeds cm
e Medium density = 10 seeds cm2
Effect of density on population dynamics in Brassica nigra ° LOW density — 1 seeds Cm.z
80000 e Field density = 23 seeds cm
- +§§.um e Plants density at end of expt:
o f‘/ - High = 1795 plants m2
20000 /’I et o - Medium = 3844 plants m?2
"é EEEEEERE 5\ - Low = 4849 plants m>2
2 3 2 3 3 & 8§ 8§ 8§ 5 &
s ¢ 8 T & = & 8 R’ 8 ® e Seedsurvival to adult plant
- High = 2%
- Medium = 7%

- Low=21%



ERA for TuMV-resistance — B. nigra

Cultivation of GE turnip mosaic virus-resistant oilseed rape
X
Acquisition of the virus resistance gene by B. nigra

\’

Individuals of the wild relative have greater resistance to the virus
X

Some individuals have greater growth, persistence or reproduction
X

The population size of the wild relative increases

\Y

Lower crop yield, lower nature conservation or amenity value, higher costs
of control etc.

Negligible ecological risk from introgression of TuMV resistance into B. nigra




Problem formulation and hypothesis testing

§\ I for environmental risk assessments of genetically
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Problem formulation and hypothesis testing
for environmental risk assessments of genetically
modified crops Raybould (2006)
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Interpreting the Daphnia result for decision-making

e What is the probability that the adverse effect on populations is Can SCience juStify
ecologically relevant? . .
s regulatory decisions about
e mk the cultivation of transgenic
B crops?
by A. Raybould (syngenta)

GM crop Non-GM Variety A Variety B Variety C
near isoline

Minimise uncertainty through better knowledge of existing effects: science

e |s the ecologically relevant effect harmful?

e |s the harmful effect unacceptable?
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GM crop Non-GM Variety A Variety B Variety C
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Minimise uncertainty through clear definitions of harm: policy Minimise uncertainty through clear decision-making criteria: policy

Policy can assist in both subjective and objective decision making.



Adverse effects in studies

Science
s the effect real? /
\2
Does it indicate an adverse effect in the field?
\2
Is the effect in the field ecologically relevant?
0 Policy
Is the ecologically relevant effect harmful ?«”
\2
ls the harmful effect unacceptable (and cannot be managed)?
\2

Ban cultivation of the GE crop

Regulatory decisions are not solely scientific

Potentially misleading to talk of scientific justification for decisions

A policy is typically described as a principle or rule to guide decisions and achieve
rational outcomes.
Public policy as government action is generally the principled guide to action taken
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Assessing the ecological risks from the persistence and
spread of feral populations of insect-resistant transgenic
maize. Raybould et al (2012)



