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X Introduction
B EU Regulatory Framework

Monitoring of a GMO is defined in Directive 2001/18 /EC:

Article 20 (1) sets the notifier responsibilities

« “Following the placing on the market of a GMO, the notifier shall
ensure that monitoring and reporting on it are carried out according
to the conditions specified in the consent....”

Annex VII explains the objective of the monitoring plan

« “Confirm that any assumption regarding the occurrence and
impact of potential adverse effect of a GMO or its use in the e.r.a
are correct, [Case-specific monitoring] and

« Identify the occurrence of adverse effects of the GMO or its use
on human health or the environment which were not anticipated in
the e.r.a. [General Surveillance]”

Wk Introduction
) EU Regulatory Framework

The EFSA GMO Panel assesses the *“quality ” of the Post Market
Environmental Monitoring during the scientific eval uation of the
applications

EFSA organised stakeholder consultations and the GM O Panel
has developed a guidance:

Opinion of the GMO Panel on the Post Market Environ  mental
Monitoring (PMEM) of genetically modified plants. E =~ FSA
Journal, 2006: 319,1-27

http://www.efsa.eu.int/science/gmo/gmo_opinions/1381 en.html




. Introduction
History of monitoring
Company stewardship programmes
« Designed to ensure and maintain the value of products on the market
*  Further commercial characterisation
Regulatory requirements for approved events
e Case Specific Monitoring (CS)
* General Surveillance (GS) including farmer questionnaire (FQ)

Independent research
* Peer reviewed publications

Rk Introduction
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x History of monitoring

* Harmonized import monitoring

» Harmonized insect resistance management

> Harmonisation of general surveillance for Bt maize
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RJEvelopment of the farmer questionnaire
A decade to develop the EuropaBio farmer questionna  ire

* 1999 - 2001: German researchers from BBA develop the concept

« 2001 - 2005: the concept tested in pilot studies by those academics in collaboration
with an industry platform. EuropaBio presented the concept of farmer questionnaire to

EFSA

« 2004-05: EFSA reviews the farmer questionnaires submitted by Pioneer and Syngenta

« 2005: on a voluntary basis, Monsanto implements the concept in line with 2001/18/EC

at commercial scale involving its licensees

« 2006 onwards:

« implementation and report on yearly basis to EU regulatory authorities
« questionnaire presented to meetings (e.g. PMM workshops in Berlin) attended by

experts and regulatory authorities

« improvement of the questionnaire to better fit the general surveillance purpose

(statistical needs, stakeholders enroliment)
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Rk Introduction
Levelopment of the farmer questionnaire

.t

Key drivers in the development of the questionnaire
« Confidence in the aptitude of the farmer to assess parameters on the farm
» Need to develop tools allowing statistical comparisons across varieties, locations, years

» Need for harmonization anticipating multiple event on the market, including stacks
» Ensure farmer cooperation
* Harmonized data base and analytic tools necessary to identify unintended
adverse effects and map their origin

» Feedback from stakeholders:
* Farmers
* Licensees
 Cooperatives, dealers
» Companies’ representatives in the country and on the ground.
« Survey organizations that collected the questionnaires
» Expert consultation including Biomath experience for conducting questionnaire for
the Pharma industry
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» Questionnaire for general surveillance
— Rational and strategy
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Qpegfonnaire for general surveillance
- Rational and strategy

The farmer questionnaire
» Provides a pragmatic approach integrating EFSA'’s guidance

» Targets the person who has the best routine experience of the
farming landscape, i.e. the grower

* Includes a broad range of relevant parameters across a variety
of sites and environments

gGS must allow those analysing the information to generate
ypothesis that can be tested if an adverse effect is seen)

 Facilitates coherence and interpretation
— in time, from year to year
— in space, from region to region

 Facilitates farmer engagement and response
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Qpegionnaire for general surveillance
= Rational and strategy

.1

Scientific research has identified protection goals and
their corresponding monitoring parameters:

— Ecological systems and biodiversity
— Soil function

— Sustainable agriculture

— Plant health

— Human and animal health

12
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Qpegfonnaire for general surveillance
- Rational and strategy

« Ecological systems and biodiversity
« Soil function

« Sustainable agriculture

« Plant health

« Human and animal health
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Qpegionnaire for general surveillance
= Rational and strategy

Four relevant areas of focus were identified:

- General farm information

- Agricultural practice

- Harvest and use thereof (test vs control)

- Implementation of product specific
management conditions  (if applicable)

... and should be presented in a format that will allow for clear
answers appropriate for statistical analysis as well as for more
detailed observations, and allow to generate testable
hypothesis
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Qmesiionnaire for general surveillance

Approach and strategy

Questionnaire

Coding parameters
geogra;?hig coordinates Test Factor =GMO vs Non-GMO ‘

country, post code, town

Monitoring object = Field and Surroundings

‘ Monitoring characters = ,Parameter* ‘

g 1 N

Adjustable Factors | | Random Factors Fixed Factors

e.g. Cultivation data - e.g. Environment data [ e.g. Soil data
dates, measures, means, diseases, weeds, type, points
amounts weather Previous crop in rotation
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Quesiionnaire for general surveillance

.1

Approach and strategy

Questionnaire

» Example for fixed factors

1.3. Soil characteristics of the maize grown area:
Mark the predominant soil type of the maize grown area (soil texture):

[eNeNeoNeNoNe]

(e]

Very fine (clay)

Fine (clay, sandy clay, silty clay)

Medium (sandy clay loam, clay loam, sandy silt
Medium-fine (silty clay loam, silt loam)loam)
Coarse (sand, loamy sand, sandy loam)

No predominant soil type (too variable across the maize grown area on
the farm)

| do not know

Characterise soil quality of the maize grown area (fertility):

[¢]
o
[¢]

Below average - poor
Average - normal
Above average -good
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Qmesiionnaire for general surveillance
x Approach and strategy

Questionnaire
» Example for random factors

1.4. Local pest and disease pressure in maize:
Characterise this season’s general pest pressure on the maize cultivated area:

Diseases (fungal, viral)................... O Low O As usual O High

Pests (insects, mites, nematodes).... O Low O As usual O High
O Low O As usual O High
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Quesiionnaire for general surveillance
X Approach and strategy

Questionnaire
* Example for adjustable factors

2.5. Mark all typical weed and pest control practic  es in maize at your
farm:
O Herbicide(s) O Insecticide(s) O Fungicide(s)
O Mechanical weed control O Use of biocontrol treatments (e.g. Trichogramma)

2.6. Application of fertiliser to maize grown area: O Yes O No

2.7. Typical time of maize sowing range (DD:MM — DD:MM):
R S R
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Qmesiionnaire for general surveillance
x Approach and strategy

Questionnaire
» Example for monitoring parameter

3.2. Characterist ics of | in the field (compared to convention  al maize)
Germination vigour........ O As usual O More vigourous O Less vigourous
Time to emergence........ O As usual O Accelerated O Delayed

Time to male flowering... O As usual O Accelerated O Delayed

Plant growth and

development................ O As usual O Accelerated O Delayed
Incidence of stalk/root

10dgiNg....covvniiiiinieeeen O As usual O More often O Less often
Time to maturity............ O As usual O Accelerated O Delayed
Yield............. . O Asusual O Higher yield O Lower yield

Occurrence of
Volunteers from previous O As usual O More often O Less often
year planting (if relevant)
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Quesiionnaire for general surveillance
Approach and strategy
Example of analysis
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Qmesiionnaire for general surveillance
x Approach and strategy

Example
of analysis

MON 810 mostly in elite varieties 21
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Quesiionnaire for general surveillance
X Approach and strategy

Example
of analysis

MON 810 stay green longer (less damages) 22
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Qmesiionnaire for general surveillance
Approach and strategy

Building up a sustainable database is key to the
process and progress

— Data can be categorized (influencing factors,
monitoring characters, ...) and compared to each
other as well as to other surveillance databases

— Correlations can be established in time and space

— Collection of data from 2500 questionnaires per event
over 10 years (BBA)
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Quesiionnaire for general surveillance
Approach and strategy

Analysis
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Qmesiionnaire for general surveillance
Approach and strategy

To remember: the key challenge of general
surveillance is to determine whether:

An unexpected effect has been observed

N

The effect is adverse

'

The adverse effect is associated with the GM plants

..... the Farmer questionnaire as developed by EuropaBio

is an important tool in this context -
25
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D Conclusion

X

A harmonized farmer questionnaire has been
developed, which:

— Allows optimal use of farmer knowledge to retrieve
relevant information

— Has been positively proof tested for several years and
improved based upon knowledge and experience

— Contributes fully to the objective of general
surveillance as laid down in the legislation
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Dl Conclusion

Via harmonization, invaluable information can be
accumulated in databases and compared across:

— Crops, events, varieties
— Location

— Time

And set references for further monitoring
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» Perspectives
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X Perspectives

— Questionnaire to be incorporated in an overall
harmonized industry monitoring plan for
cultivation

— Adaptations to new trait types such as herbicide
tolerance taking advantage of modular structure
of the actual document

— A harmonization to implementation across the
industry including the development of a common
database
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Thank you!
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