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SUMMARY

On 15 July 2008, Austria invoked Article 23 of Directive 2001/18/EC (safeguard clause) to
provisionally prohibit the marketing of genetically modified oilseed rape MS8, RF3 and
MS8xRF3 on its territory. Austria provided detailed reasons listed in supporting documents.

On 31 July 2008, the European Food Safety Authority (EFSA) has been requested by the
European Commission to provide a scientific opinion on the statement and documents
submitted by Austria in the context of a safeguard clause invoked under Article 23 of
Directive 2001/18/EC.

In light of the information package provided by Austria in support of its safeguard clause and,
having considered all relevant scientific publications, the Scientific Panel on Genetically
Modified Organisms (GMO Panel) of EFSA concludes that, in terms of risk to human and
animal health and the environment, no new scientific evidence was presented that would
invalidate the previous risk assessment of oilseed rape MS8, RF3 and MS8xRF3. The EFSA
GMO Panel also concludes that no new scientific data or information was provided in support
of adverse effects of oilseed rape MS8, RF3 and MS8XRF3 on the environment and on human
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and animal health in Austria. Therefore, no specific scientific evidence, in terms of risk to
human and animal health and the environment, were provided that would justify the
invocation of a safeguard clause under Article 23 of Directive 2001/18/EC.

Key words: GMOs, oilseed rape (Brassica napus), MS8, RF3, MS8xRF3, Austria,

safeguard clause, human and animal health, environment, Directive
2001/18/EC
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BACKGROUND

On 15 July 2008, Austria notified to the European Commission a national safeguard clause on
genetically modified (GM) oilseed rape events MS8, RF3 and MS8xRF3 under Article 23 of
Directive 2001/18/EC. The notification was accompanied by the scientific document entitled
“Scientific arguments for an import ban of herbicide tolerant oilseed rape Ms8, Rf3 and
Ms8xRf3 (notification C/BE/96/01) in Austria”.

On 31 July 2008, the European Food Safety Authority (EFSA) has received a request from
the European Commission to provide a scientific opinion from its Scientific Panel on
Genetically Modified Organisms (GMO Panel) on the statement and documents submitted by
Austria in the context of its invoked safeguard clause.

TERMS OF REFERENCE AS PROVIDED BY THE EUROPEAN COMMISSION

EFSA was requested, under Article 29(1) and in accordance with Article 22(5) of Regulation
(EC) No 178/2002, to provide a scientific opinion as to “whether, in accordance with
Article 23 of Directive 2001/18/EC, the statement and documents submitted by the Austrian
authorities comprise new or additional information affecting the environmental risk
assessment, such that detailed grounds exist to consider that the above authorised GMO, for
the uses laid down in the corresponding consent, constitute a risk to human health or the
environment”.
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ASSESSMENT
1. Introduction

Directive 2001/18/EC provides the possibility for Member States to invoke safeguards on
specific genetically modified organisms in the case where new or additional information,
made available since the date of the consent, would affect the risk assessment of an authorised
GMO. Provisions foreseen by Austria seek to provisionally prohibit the marketing of oilseed
rape MS8, RF3 and MS8xRF3 for its intended uses on the Austrian territory.

The EFSA GMO Panel examined the set of supporting documents submitted by Austria. In
this respect, the EFSA GMO Panel assessed whether the submitted documents comprise new
scientific information that would change the outcome of previously performed risk
assessments, and if detailed grounds exist to consider that the authorised oilseed rape MS8,
RF3 and MS8xRF3, for its intended uses, constitute a risk to human and animal health or the
environment.

The EFSA GMO Panel looked for evidence for GMO-specific risks — including long-term
effects (e.g., BEETLE report, 2009) — taking into consideration the EFSA GMO Panel
guidance document for the risk assessment of GM plants and derived food and feed (EFSA,
2006a) as well as any related risk assessments carried out in the past. In addition, the EFSA
GMO Panel considered the relevance of raised concerns in light of the most recent scientific
data and relevant peer-reviewed publications.

2. Assessment of documents provided by Austria

A set of supporting documents, accompanying the mandate of the European Commission (see
Terms of Reference as provided by the European Commission), was forwarded to EFSA on
31 July 2008.

Austria provided the following set of documents in support of its safeguard clause:
- Austrian letter on new supplementary scientific evaluation (10 July 2008);

- Verbot des Inverkehrbringens von gentechnisch verandertem Raps aus den
Olrapslinien MS8, RF3 and MS8xRF3 in Osterreich;

- Scientific arguments for an import ban of herbicide tolerant oilseed rape MS8, RF3
and MS8xRF3 (Notification C/BE/96/01) in Austria.

Based on the supporting documents, several issues were identified and therefore considered
by the EFSA GMO Panel in the following two main areas: (1) the toxicological and
allergenicity risk assessment, and (2) the environmental risk assessment and post-market
environmental monitoring plan relating to the accidental spillage of oilseed rape MS8, RF3
and MS8xRF3 seeds.

Issues related to the coexistence of oilseed rape cropping systems and the adventitious
presence of authorised GM material in non-GM products were not considered, as they fall
outside the remit of the EFSA GMO Panel. In addition, the EFSA GMO Panel notes that it

The EFSA Journal (2009) 1153, 5-16



., efsa. Safeguard clause invoked by Austria on oilseed rape MS8, RF3 and MS8xRF3
European Food Safesy Authority according to Directive 2001/18/EC

only gives its opinion on the scientific quality of the post-market environmental monitoring
activities proposed by applicants, whilst the final endorsement thereof is done by risk
managers.

During its assessment, the EFSA GMO Panel identified issues raised by the Austrian
authorities that would require further clarifications. To present and clarify the provided set of
documents, an informal meeting between the Austrian delegation, several experts of the
EFSA GMO Panel and EFSA staff was held on 23 April 2009. A representative of the
European Commission attended the meeting as observer.

2.1. Food and feed safety issues

2.1.1.  Toxicological and allergenicity assessment

The EFSA GMO Panel observes that these two publications related to toxicological and
allergenicity aspects of the risk assessment quoted by Austria (Spok et al., 2004, 2005) do not
provide new data specific on the safety of oilseed rape MS8, RF3 and MS8xRF3: current
approaches for assessing toxicological and allergenicity risks of genetically modified
organisms are questioned in generic terms. The EFSA GMO Panel emphasises that the
approach taken by the Panel in order to assess the potential toxicological and/or allergenicity
risks of GM plants is in accordance with internationally developed guidelines (e.g., Codex
Alimentarius, 2003).

Specific issues raised by Austria pertain to what they perceive as insufficient, inappropriate,
or lacking data in the dossier. Moreover, Austria points to the observed differences in
glucosinolate levels. The EFSA GMO Panel notes, however, that it has already taken the
issues raised by Austria into account in its opinion on MS8xRF3, including the acute toxicity
of phosphinothricin acetyltransferase (PAT), the safety of PAT if it would sustain food /feed
processing, and variability in glucosinolate levels. The rabbit and chicken studies mentioned
and considered inappropriate by Austria have not been included into the safety assessment of
MS8xRF3 as summarized in the EFSA GMO Panel’s opinion. Again, no new data indicating
potential adverse effects of MS8XRF3 have thus been provided by Austria, whilst the data
provided do not lead the EFSA GMO Panel to diverge from its previous opinion on the
potential toxicity and allergenicity of MS8xRF3 (EFSA, 2005).

2.2. Environmental safety issues and post-market environmental monitoring

2.2.1. Environmental risk assessment

In line with its previous scientific opinions on herbicide tolerant oilseed rape GT73 (EFSA,
2004), MS8xRF3 (EFSA, 2005) and T45 (EFSA, 2008), the EFSA GMO Panel confirms that
in regions where oilseed rape is grown and/or where oilseed rape seeds are imported and
transported, feral oilseed rape populations are likely to occur in non-natural disturbed
ecosystems (such as ports, processing facilities, margins of agricultural fields, roadside
verges, railway lines, and wastelands) (Bagavathiannen and Van Acker, 2008). It is well-
known that human activity contributes to the dispersal of plants (Wichmann et al., 2009),
especially the transport of seeds by vehicles (Zwaenepoel et al., 2006; von der Lippe and
Kowarik, 2007a,b; Garnier et al., 2008).

The EFSA Journal (2009) 1153, 6-16
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In the scientific literature, the occurrence of feral oilseed rape populations has been reported
not only in Austria (Pascher et al., 2006), but also in Canada (Simard et al., 2002; Y oshimura
et al., 2006; Knispel et al., 2008), France (Pessel et al., 2001; Garnier et al., 2008; Pivard et
al., 2008a,b), Germany (Menzel, 2006; Reuter et al., 2008; Neuffer, 2009), Japan (Saji et al.,
2005; Aono et al., 2006; Kawata et al., 2008; Nishizawa et al., 2009) and the United Kingdom
(Crawley and Brown, 1995, 2004; Wilkinson et al., 1995; Charters et al., 1999; Norris and
Sweet, 2002). These populations can be large and show significant variation in size from one
year to the next (Crawley and Brown, 1995).

Due to its early germination potential and capacity to capture resources rapidly, oilseed rape
can take advantage of disturbed land (Blackshaw et al., 2003, 2004). However, successful
recruitment of oilseed rape from seed spillage from passing traffic mainly depends upon its
ability to compete for space with primary colonizers, particularly perennial grasses. In most
non-agricultural areas, oilseed rape lacks the ability to establish stable populations due to the
absence of competition-free gaps (Crawley et al., 1993; Warwick et al., 1999; Hails et al.,
2006). Once established, oilseed rape populations often become extinct after 2 to 4 years
(Crawley and Brown, 1995; Crawley et al., 2001; Norris and Sweet, 2002). If habitats are
disturbed on a regular basis (e.g., by mowing, herbicide application, soil disturbance) and
replenished with seed from seed spillage or recruitment from seeds produced by residents or
from seeds from the seedbank, then feral oilseed rape populations can persist for longer
periods (8-10 years) (Pessel et al., 2001; Pivard et al., 2008a,b). Using genetic analyses and
farmer surveys, Pessel et al. (2001) revealed that some members of feral oilseed rape
populations in road verges in France originated from varieties that had not been marketed for
at least 8 years.

Oilseed rape is generally regarded as an opportunistic species, and not as an environmentally
hazardous colonizing species (Warwick et al., 1999). Several field studies and model
predictions reported that the presence of herbicide tolerance in oilseed rape does not confer a
fitness advantage, unless the respective herbicide is applied (Crawley et al., 1993, 2001;
Fredshavn et al., 1995; Warwick et al., 1999, 2004; Norris and Sweet, 2002; Claessen et al.,
2005a,b; Simard et al., 2005; Garnier and Lecomte, 2006; Garnier et al., 2006). In the absence
of glufosinate-ammonium-containing herbicide applications, oilseed rape MS8, RF3 and
MS8XRF3 is neither more likely to survive, nor more invasive or persistent than its
conventional counterpart. Moreover, there is no evidence that tolerance to glufosinate-
ammonium enhances seed dormancy, and hence the persistence of feral oilseed rape
populations (Crawley et al., 1993, 2001; Claessen et al., 2005a,b; Sweet et al., 2004; Lutman
et al., 2005; Messéan et al., 2007). Because glufosinate-ammonium-containing herbicides are
not widely used in ruderal ecosystems in the European Union (EU), feral oilseed rape plants
ensuing from spilled seeds of oilseed rape MS8, RF3 and MS8xRF3 would not show any
enhanced fitness and would thus behave as conventional plants. Only where and when
glufosinate-ammonium-containing herbicides are applied, is oilseed rape MS8, RF3 and
MS8XRF3 expected to have a fitness advantage. Likewise, there are no indications that the
barstar/barnase gene complex would alter seed survival characteristics and confer a selective
advantage (Fredshavn et al., 1995; Sweet et al., 2004; Lutman et al., 2008). The scientific
information provided in the Austrian safeguard clause notification does not give any new
information regarding increased likelihood of establishment or survival of feral oilseed rape
plants in case of accidental release into the environment of oilseed rape MS8, RF3 and
MS8XRF3 seeds during transportation and processing.
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The EFSA GMO Panel is aware that if feral oilseed rape plants derived from spilled seeds
remain uncontrolled and reproduce, they may survive, outcross and eventually disperse genes
to cross-compatible plants such as Brassica rapa and Raphanus raphanistrum (Scheffler and
Dale, 1994; Eastham and Sweet, 2002; Chévre et al., 2004; Warwick et al., 2003, 2004, 2008;
Claessen et al., 2005b; Jergensen, 2007; BEETLE report, 2009; Devos et al., 2009; Jargensen
et al., 2009). Scientific evidence suggests that feral oilseed rape populations may serve as a
reservoir that could hold and return (trans)genes to cultivated populations of oilseed rape in a
different place and time, and act as a genetic bridge delivering the (trans)genes to sympatric
cross-compatible plants (Saji et al., 2005; Aono et al., 2006; Pascher et al., 2006; Yoshimura
et al., 2006; Knispel et al., 2008; Nishizawa et al., 2009). In Canadian regions where GM
oilseed rape is frequently grown (e.g., Beckie et al., 2006), feral oilseed rape populations were
shown to actively outcross with cultivated populations of GM oilseed rape and to accumulate
transgenes (Knispel et al., 2008). However, compared to cultivated oilseed rape populations,
the contribution of feral oilseed rape plants in vertical gene flow is expected to be limited:
feral oilseed rape populations are small compared to cultivated populations and contribute
little to the pollen load in the environment (Colbach et al., 2001a,b, 2005; Devaux et al.,
2005, 2007, 2008; Gruber and Claupein, 2006; Knispel et al., 2008; Colbach, 2009).
Moreover, there are no compelling data to suggest that the presence of an herbicide tolerance
trait in a wild relative changes the behaviour of the wild relative so far (e.g., Warwick et al.,
2008). In the absence of glufosinate-ammonium-containing herbicides, hybrids or wild
relatives containing the herbicide tolerance trait do not show any enhanced fitness and behave
as conventional plants. Thus escaped plants and genes dispersed to other cross-compatible
plants would not create additional environmental impacts. If needed, feral oilseed rape
MS8xRF3 and hybridised/introgressed relatives can be managed by the use of other
herbicides and/or adequate mechanical practices (Beckie et al., 2004; Devos et al., 2004;
Warwick et al., 2004; Legére, 2005; Simard et al., 2005; Gruber et al., 2008; Lutman et al.,
2008).

The environmental exposure due to GM oilseed rape grain imports is anticipated to be low, as
the amounts of viable oilseed rape seeds imported in the EU are limited with most seeds being
imported by boat and crushed in or near the ports of entry. Some of the oilseed rape seeds
imported into the EU are likely to be transported inland to Austria by boat. Moreover, some
oilseed rape seeds entering Austria are transported by road or rail to processing plants in
Austria. As indicated above, survival and outcrossing from plants derived from seed spillage
will be at very low frequencies and have no hazardous environmental consequences compared
to current feral oilseed rape populations.

In conclusion, the EFSA GMO Panel confirms that feral oilseed rape plants are likely to occur
wherever oilseed rape is cultivated and/or transported and that transgenic oilseed rape is no
exception (e.g., Saji et al., 2005; Aono et al., 2006; Yoshimura et al., 2006; Bagavathiannen
and Van Acker, 2008; Kawata et al., 2008; Knispel et al., 2008; Nishizawa et al., 2009).
However, there is no evidence that the herbicide tolerance trait introduced by genetic
engineering results in increased invasiveness of oilseed rape MS8, RF3 and MS8xRF3, except
when glufosinate-ammonium-containing herbicides are applied. As such, escaped plants and
genes dispersed to other cross-compatible plants would not create additional agronomic or
environmental impacts. This — together with the assessment that oilseed rape MS8, RF3 and
MS8xRF3 and hybridising relatives have no enhanced fitness or invasiveness characteristics
(except in the presence of glufosinate-ammonium-containing herbicides) — confirms earlier
conclusions of the EFSA GMO Panel.
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2.2.2.  Post-market environmental monitoring plan

The EFSA GMO Panel maintains its position that the scope of the post-market environmental
monitoring plan provided by the applicant complies with (1) the intended uses of oilseed rape
MS8, RF3 and MS8xRF3, which excludes cultivation, (2) the requirements of the EFSA
GMO Panel guidance document for the risk assessment of GM plants and food and feed
products (EFSA, 2006a), and (3) the EFSA GMO Panel scientific opinion on post-market
environmental monitoring (EFSA, 2006b).

European operators importing, handling and processing viable oilseed rape commodities have
recently joined with the European Association of Bioindustries (EuropaBio) in developing
monitoring systems for GM oilseed rape imported through main points of entry and
processing facilities (Lecoq et al., 2007; Windels et al., 2008). These monitoring systems are
based on Hazard Analysis and Critical Control Points (HACCP) principles. Therefore, it is
anticipated that risk managers will opt for post-market environmental monitoring of imported
oilseed rape MS8, RF3 and MS8xRF3 seeds in accordance with these arrangements.

2.2.3. Conclusion

The EFSA GMO Panel confirms its opinion that the likelihood of unintended environmental
effects as a consequence of spread of (trans)genes from oilseed rape MS8, RF3 and MS8xRF3
will not differ from that of conventional oilseed rape varieties in the context of its intended
uses. The EFSA GMO Panel agrees with the monitoring plan submitted by the applicant,
especially now that comprehensive arrangements have been made by applicants and operators
for monitoring at major points of import and processing in the EU. However, the EFSA GMO
Panel continues to recommend that appropriate management systems should be in place to
minimise accidental loss and spillage of transgenic oilseed rape seeds during transportation,
storage and handling in the environment, and processing into derived products. These
conclusions are in line with previous scientific opinions of the EFSA GMO Panel on the
import and processing of herbicide-tolerant oilseed rape GT73 (EFSA, 2004), MS8xRF3
(EFSA, 2005) and T45 (EFSA, 2008).

OVERALL CONCLUSIONS AND RECOMMENDATIONS

The EFSA GMO Panel has investigated the claims and documents submitted in support of the
Austrian safeguard clause and presented at the informal meeting between the Austrian
delegation, several experts of the EFSA GMO Panel and EFSA staff on 23 April 2009. In
these documents, the EFSA GMO Panel did not identify any new data subject to scientific
scrutiny or scientific information that would change previous risk assessments conducted on
oilseed rape MS8, RF3 and MS8xRF3 which currently has marketing consent in the EU.
Furthermore, the Austrian submission did not supply scientific evidence, that the environment
or ecology of Austria was different from other regions of the EU, sufficient to merit separate
risk assessments from those conducted for other regions in the EU.

Having considered the overall information package submitted by Austria as well as a broad
range of relevant scientific literature, the EFSA GMO Panel is of the opinion that there is no
specific scientific evidence, in terms of risk to human and animal health and the environment,
that would justify the invocation of a safeguard clause under Article 23 of Directive
2001/18/EC for the marketing of oilseed rape MS8, RF3 and MS8xRF3 for its intended uses
in Austria. In conclusion, the EFSA GMO Panel finds that the scientific evidence currently
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available does not sustain the arguments provided by Austria, and therefore the EFSA GMO
Panel reiterates its previous scientific opinion on oilseed rape MS8, RF3 and MS8XRF3.

DOCUMENTATION PROVIDED TO EFSA

1. Letter, dated 31 July 2008, with supporting documents from Jos Delbeke, Acting
Director-General Environment EC, to Catherine Geslain-Lanéelle, Executive Director
EFSA (ref ENV/B3/AA/Ih ARES(2008) 18278), requesting for a scientific opinion on the
safeguard notification submitted by Austria under Article 23 of Directive 2001/18/EC for
oilseed rape MS8, RF3 and MS8xRF3 and comprising the following supporting
documents:

- Scientific arguments for an import ban of herbicide tolerant oilseed rape MS8, RF3
and MS8xRF3 (notification C/BE/96/01) in Austria.

2. Letter, dated 15 October 2008, from Catherine Geslain-Lanéelle, Executive Director
EFSA to Jos Delbeke, Director-General Environment EC (ref CGL/RM/PB/SM/shv
(2008) 3369831), acknowledging the receipt of the mandate accompanied with the
supporting documents.

REFERENCES

Aono, M., Wakiyama, S., Nagatsu, M., Nakajima, N., Tamaoki, M., Kubo, A., Saji, H., 2006.
Detection of feral transgenic oilseed rape with multiple-herbicide resistance in Japan.
Environmental Biosafety Research, 5: 77-87.

Bagavathiannen, M.V., Van Acker, R.C., 2008. Crop ferality: implications for novel trait
confinement. Agriculture, Ecosystems and Environment, 127: 1-6.

Beckie, H.J., Séguin-Swartz, G., Nair, H., Warwick, S.l., Johnson, E., 2004. Multiple
herbicide-resistant canola (Brassica napus) can be controlled by alternative herbicides.
Weed Science, 52: 152-157.

Beckie, H.J., Harker, K.N., Hall, L.M., Warwick, S.1., Légere, A., Sikkema, P.H., Clayton,
G.W.,, Thomas, A.G., Leeson, J.Y., Séguin-Swartz, G., Simard, M.-J., 2006. A decade of
herbicide-resistant crops in Canada. Canadian Journal of Plant Science, 86: 1243-1264.

BEETLE report, 2009. Long-term effects of genetically modified (GM) crops on health and
the environment (including biodiversity): prioritization of potential risks and delimitation
of uncertainties. German Federal Office of Consumer Protection and Food Safety, BLaU-
Umweltstudien and Genius GmbH,
http://ec.europa.eu/environment/biotechnology/pdf/beetle_report.pdf

Blackshaw, R.E., Brandt, R.N., Janzen, H.H., Entz, T., Grant, C.A., Derksen, D.A., 2003.
Differential response of weed species to added nitrogen. Weed Science, 51: 532-539.

Blackshaw, R.E., Brandt, R.N., Janzen, H.H., Entz, T., 2004. Weed species response to
phosphorus fertilization. Weed Science, 52: 406-412.

Charters, Y.M., Robertson, A., Squire, G.R., 1999. Investigation of feral oilseed rape
populations, genetically modified organisms research report (No. 12), Department of the

The EFSA Journal (2009) 1153, 10-16



., efsa. Safeguard clause invoked by Austria on oilseed rape MS8, RF3 and MS8xRF3
European Food Safesy Authority according to Directive 2001/18/EC

Environment, Transport and the Regions,
http://www.defra.gov.uk/environment/gm/research/reports.htm

Chévre, A.M., Ammitzbgll, H., Breckling, B., Dietz-Pfeilstetter, A., Eber, F., Fargue, A.,
Gomez-Campo, C., Jenczewski, E., Jgrgensen, R., Lavigne, C., Meier, M., den Nijs, H.,
Pascher, K., Seguin-Swartz, G., Sweet, J., Stewart, N., Warwick, S., 2004. A review on
interspecific gene flow from oilseed rape to wild relatives. In: den Nijs, H.C.M., Bartsch,
D., Sweet, J. (Eds), Introgression from Genetically Modified Plants into Wild Relatives
(pp 235-251), CABI publishing.

Claessen, D., Gilligan, C.A., Lutman, P.J.W., van den Bosch, F., 2005a. Which traits promote
persistence of feral GM crops? Part 1: implications of environmental stochasticity. Oikos,
110: 20-29.

Claessen, D., Gilligan, C.A., van den Bosch, F., 2005b. Which traits promote persistence of
feral GM crops? Part 2: implications of metapopulation structure. Oikos, 110: 30-42.

Codex Alimentarius, 2003. Codex principles and guidelines on foods derived from
biotechnology. Joint FAO/WHO Food Standards Programme, Food and Agriculture
Organisation, Rome.

Colbach, H., 2009. How to model and simulate the effects of cropping systems on population
dynamics and gene flow at the landscape level: example of oilseed rape volunteers and
their role for co-existence of GM and non-GM crops. Environmental Science and
Pollution Research, 16: 348-360.

Colbach, N., Clermont-Dauphin, C., Meynard, J.M., 2001la. GeneSys: a model of the
influence of cropping system on gene escape from herbicide tolerant rapeseed crops to
rape volunteers I. Temporal evolution of a population of rapeseed volunteers in a field.
Agriculture, Ecosystems and Environment, 83: 235-254.

Colbach, N., Clermont-Dauphin, C., Meynard, J.M., 2001b. GeneSys: a model of the
influence of cropping system on gene escape from herbicide tolerant rapeseed crops to
rape volunteers Il. Genetic exchanges among volunteer and cropped population a small
region. Agriculture, Ecosystems and Environment, 83: 255-270.

Colbach, N., Molinari, N., Meynard, J.M., Messéan, A., 2005. Spatial aspects of gene flow
between rapeseed varieties and volunteers. Agronomy for Sustainable Development, 25:
355-368.

Crawley, M.J., Brown, S.L., 1995. Seed limitation and the dynamics of feral oilseed rape on
the M25 motorway. Proceedings of the Royal Society B-Biological Sciences, 259: 49-54.

Crawley, M.J., Brown, S.L., 2004. Spatially structured population dynamics in feral oilseed
rape. Proceedings of the Royal Society B-Biological Sciences, 271: 1909-1916.

Crawley, M.J., Hails, R.S., Rees, M., Kohn, D., Buxton, J., 1993. Ecology of transgenic
oilseed rape in natural habitats. Nature, 363: 620-623.

Crawley, M.J., Brown, S.L., Hails, R.S., Kohn, D.D., Rees, M., 2001. Transgenic crops in
natural habitats. Nature, 409: 682-683.

The EFSA Journal (2009) 1153, 11-16



, efsa. Safeguard clause invoked by Austria on oilseed rape MS8, RF3 and MS8xRF3
European Food Safesy Authority according to Directive 2001/18/EC

Devaux, C., Lavigne, C., Falentin-Guyomarc’h, H., Vautrin, S., Lecomte, J., Klein, E.K.,
2005. High diversity of oilseed rape pollen clouds over an agro-ecosystem indicated long-
distance dispersal. Molecular Ecology, 14: 2269-2280.

Devaux, C., Lavigne, C., Austerlitz, F., Klein, E.K., 2007. Modelling and estimating pollen
movement in oilseed rape (Brassica napus) at the landscape scale using genetic markers.
Molecular Ecology, 16: 487-499.

Devaux, C., Klein, E.K., Lavigne, C., Sausse, C., Messéan, A., 2008. Environmental and
landscape effects on cross-pollination rates observed at the long distance among French
oilseed rape (Brassica napus) commercial fields. Journal of Applied Ecology, 45: 803-
812.

Devos, Y., Reheul, D., De Schrijver, A., Cors, F., Moens, W., 2004. Management of
herbicide-tolerant oilseed rape in Europe: a case study on minimizing vertical gene flow.
Environmental Biosafety Research, 3: 135-148.

Devos, Y., De Schrijver, A., Reheul, D., 2009. Quantifying the introgressive hybridisation
propensity between transgenic oilseed rape and its wild/weedy relatives. Environmental
Monitoring and Assessment, 149: 303-322.

Eastham, K., Sweet, J., 2002. Genetically modified organisms (GMOs): the significance of
gene  flow through  pollen transfer, European  Environment  Agency,
http://www.eea.europa.eu/publications/environmental_issue_report_2002_28

EFSA, 2004. Opinion of the Scientific Panel on Genetically Modified Organisms on a request
from the Commission related to the Notification (Reference C/NL/98/11) for the placing
on the market of herbicide-tolerant oilseed rape GT73, for import and processing, under
Part C of Directive 2001/18/EC from Monsanto. The EFSA Journal, 29: 1-19,
http://www.efsa.europa.eu/EFSA/efsa_locale-1178620753812 1178620772413.htm

EFSA, 2005. Opinion of the Scientific Panel on Genetically Modified Organisms on a request
from the Commission related to the application (Reference C/BE/96/01) for the placing on
the market of glufosinate-tolerant hybrid oilseed rape Ms8 x Rf3, derived from genetically
modified parental lines (Ms8, Rf3), for import and processing for feed and industrial uses,
under Part C of Directive 2001/18/EC from Bayer CropScience. The EFSA Journal, 281:
1-23, http://www.efsa.europa.eu/EFSA/efsa_locale-1178620753812 1178620770114.htm

EFSA, 2006a. Guidance document of the Scientific Panel on Genetically Modified Organisms
for the risk assessment of genetically modified plants and derived food and feed. The
EFSA Journal, 99: 1-100, http://www.efsa.europa.eu/EFSA/efsa_locale-
1178620753812 1178620775747.htm

EFSA, 2006b. Opinion of the Scientific Panel on Genetically Modified Organisms on the Post
Market Environmental Monitoring (PMEM) of genetically modified plants. The EFSA
Journal, 3109: 1-27, http://www.efsa.europa.eu/EFSA/efsa_locale-
1178620753812 1178620769727.htm

EFSA, 2008. Opinion of the Scientific Panel on Genetically Modified Organisms on an
application (Reference EFSA-GMO-UK-2005-25) for the placing on the market of

The EFSA Journal (2009) 1153, 12-16



, efsa. Safeguard clause invoked by Austria on oilseed rape MS8, RF3 and MS8xRF3
European Food Safesy Authority according to Directive 2001/18/EC

glufosinate-tolerant oilseed rape T45 for food and feed uses, import and processing and
renewal of the authorization of oilseed rapt T45 as existing products, both under
Regulation (EC) 1829/2003 from Bayer CropScience. The EFSA Journal, 635: 1-22,
http://www.efsa.europa.eu/EFSA/efsa_locale-1178620753812_1178690393760.htm

Fredshavn, J.R., Poulsen, G., Huybrechts, I., Rudelsheim, P., 1995. Competitiveness of
transgenic oilseed rape. Transgenic Research, 4: 142-148.

Garnier, A., Lecomte, J., 2006. Using spatial and stage-structured invasion model to assess
the spread of feral population of transgenic oilseed rape. Ecological Modelling, 194: 141-
149.

Garnier, A., Deville, A., Lecomte, J., 2006. Stochastic modelling of feral plant populations
with seed immigration and road verge management. Ecological Modelling, 197: 373-382.

Garnier, A., Pivard, S., Lecomte, J., 2008. Measuring and modelling anthropogenic secondary
seed dispersal along roadverges for feral oilseed rape. Basic and Applied Ecology, 9: 533-
541.

Gruber, S., Claupein, W., 2006. Fecundity of volunteer oilseed rape and estimation of
potential gene dispersal by a practice-related model. Agriculture, Ecosystems and
Environment, 119: 401-408.

Gruber, S., Colbach, N., Barbottin, A., Pekrun, C., 2008. Post-harvest gene escape and
approaches for minimizing it. CAB Reviews: Perspectives in Agriculture, Vetenary
Science, Nutrition and Natural Resources, 3: 1-17.

Hails, R.S., Bullock, J.M., Morley, K., Lamb, C., Bell, P., Horsnell, R., Hodgson, D.J.,
Thomas, J., 2006. Predicting fitness changes in transgenic plants: testing a novel approach
with pathogen resistant Brassicas. IOBC/WPRS Bulletin, 29: 63-70.

Jorgensen, R.B., 2007. Oilseed rape: Co-existence and gene flow from wild species. Advances
in Botanical Research, 45: 451-464.

Jorgensen, R.B., Hauser, T., D’Hertefeldt, T., Andersen, N.S., Hooftman, D., 2009. The
variability of processes involved in transgene dispersal — case studies from Brassica and
related genera. Environmental Science and Pollution Research, pre-print published online,
DOI:10.1007/s11356-009-0142-4.

Kawata, M., Murakami, K., Ishikawa, T., 2008. Dispersal and persistence of genetically
modified oilseed rape around Japanese harbors. Environmental Science and Pollution
Research, 16: 120-126.

Knispel, A.L., McLachlan, S.M., Van Acker, R.C., Friesen, L.F., 2008. Gene flow and
multiple herbicide resistance in escaped canola populations. Weed Science, 56: 72-80.

Lecog, E., Holt, K., Janssens, J., Legris, G., Pleysier, A., Tinland, B., Wandelt, C., 2007.
General surveillance: roles and responsibilities the industry view. Journal of Consumer
Protection and Food Safety, 2(S1): 25-28.

The EFSA Journal (2009) 1153, 13-16



, efsa. Safeguard clause invoked by Austria on oilseed rape MS8, RF3 and MS8xRF3
European Food Safesy Authority according to Directive 2001/18/EC

Légere, A., 2005. Risks and consequences of gene flow from herbicide-resistant crops: canola
(Brassica napus L) as a case study. Pest Management Science, 61: 292-300.

Lutman, P.J.W., Berry, K., Payne, R.W., Simpson, E., Sweet, J.B., Champion, G.T., May,
M.J., Wightman, P., Walker, K., Lainsbury, M., 2005. Persistence of seeds from crops of
conventional and herbicide tolerant oilseed rape (Brassica napus). Proceedings of the
Royal Society B-Biological Sciences, 272: 1909-1915.

Lutman, P.J.W., Sweet, J., Berry, K., Law, J., Payne, R., Simpson, E., Walker, K., Wightman,
P., 2008. Weed control in conventional and herbicide tolerant winter oilseed rape
(Brassica napus) grown in rotations with winter cereals in the UK. Weed Research, 48:
408-419.

Menzel, G., 2006. Verbreitungsdynamik und Auskreuzungspotential von Brassica napus L.
(Raps) im GroRraum Bremen. GCA-Verlag, Waabs, ISBN 3-89863-213-X.

Messéan, A., Sausse, C., Gasquez, J., Darmency, H., 2007. Occurrence of genetically
modified oilseed rape seeds in the harvest of subsequent conventional oilseed rape over
time. European Journal of Agronomy, 27: 115-122.

Neuffer, B., 2009. Kulturpflanzen als Quelle fir Neophyten — Etablierungsmechanismen bei
der Verwilderung von Raps (2004-2006), und Abschatzung des Hybridisierungspotentials
ruderaler Raps- und Rulbsenpopulationen (2007-2009) Im Rahmen des BIOLOG
EUROPA  Projektverbundes "Evolutiondre, 0kologische und gesellschaftliche
Konsequenzen biologischer Invasionen”, http://www.gmo-
safety.eu/en/safety_science/188.docu.html

Nishizawa, T., Nakajima, N., Aono, M., Tamaoki, M., Kubo, A., Saji, H., 2009. Monitoring
the occurrence of genetically modified oilseed rape growing along a Japanese roadside: 3-
year observations. Environmental Biosafety Research, 8: 34-44.

Norris, C., Sweet, J., 2002. Monitoring large scale releases of genetically modified crops
(EPG1/5/84) incorporating report on project EPG 1/5/30: monitoring releases of
genetically modified crop plants, DEFRA report, EPG 1/5/84,
http://www.defra.gov.uk/environment/gm/research/pdf/epg_1-5-84_screen.pdf

Pascher, K., Narendja, F., Rau, D., 2006. Feral oilseed rape — Investigations on its potential
for hybridisation, Studie im Auftrag des Bundesministeriums fuer Gesundheit und Frauen,
Forschungsberichte der Sektion v, Band 3/2006,
http://www.bmgfj.gv.at/cms/site/attachments/8/1/9/CH0255/CMS1138950978238/feral_o
ilseed_rape -_investigation_on_its_potential for_hybridisation_gesamt f _hp.pdf

Pessel, F.D., Lecomte, J., Emeriau, V., Krouti, M., Messéan, A., Gouyon, P.H., 2001.
Persistence of oilseed rape (Brassica napus L.) outside of cultivated fields. Theoretical
and Applied Genetics, 102: 841-846.

Pivard, S., Adamczyk, K., Lecomte, J., Lavigne, C., Bouvier, A., Deville, A., Gouyon, P.H.,
Huet, S., 2008a. Where do the feral oilseed rape populations come from? A large-scale
study of their possible origin in a farmland area. Journal of Applied Ecology, 45: 476-485.

The EFSA Journal (2009) 1153, 14-16



., efsa. Safeguard clause invoked by Austria on oilseed rape MS8, RF3 and MS8xRF3
European Food Safesy Authority according to Directive 2001/18/EC

Pivard, S., Demsar, D., Lecomte, J., Debeljak, M., Dzeroski, S., 2008b. Characterizing the
presence of oilseed rape feral populations on field margins using machine learning.
Ecological Modelling, 212: 147-154.

Reuter, H., Menzel, G., Pehlke, H., Breckling, B., 2008. Hazard mitigation or mitigation
hazard? Would genetically modified dwarfed oilseed rape (Brassica napus) increase feral
survival? Environmental Science and Pollution Research, 15: 529-535.

Saji, H., Nakajima, N., Aono, M., Tamaoki, M., Kubo, A., Wakiyama, S., Hatase, Y.,
Nagatsu, M., 2005. Monitoring the escape of transgenic oilseed rape around Japanese
ports and roadsides. Environmental Biosafety Research, 4: 217-222.

Scheffler, J.A., Dale, P.J., 1994. Opportunities for gene transfer from transgenic oilseed rape
(Brassica napus) to related species. Transgenic Research, 3: 263-278.

Simard, M.J., Légére, A., Pageau, D., Lajeunnesse, J., Warwick, S., 2002. The frequency and
persistence of canola (Brassica napus) volunteers in Québec cropping systems. Weed
Technology, 16: 433-439.

Simard, M.J., Légére, A., Séguin-Swartz, G., Nair, H., Warwick, S., 2005. Fitness of double
vs. single herbicide-resistant canola. Weed Science, 53: 489-498.

Spok, A., Hofer, H., Lehner, P., Valenta, R., Stirn, S., Gaugitsch, H., 2004. Risk assessment
of GMO products in the European Union. Umweltbundesamt Wien. Berichte, Band 253.
July 2004,
http://www.umweltbundesamt.at/en/publikationen/publikationssuche/publikationsdetail/?

pub_id=1531

Spok, A., Gaugitsch, H., Laffer, S., Pauli, G., Saito, H., Sampson, H., Sibanda, E., Thomas,
W., Van Hage, M., Valenta, R., 2005. Suggestions for the assessment of the allergenic
potential of genetically modified organisms. International Archives of Allergy and
Immunology, 137: 167-180.

Sweet, J., Simpson, E., Law, J., Lutma, P., Berry, K., Payne, R., Champion, G., May, M.,
Walker, K., Wightman, P., Lainsbury, M., 2004. Botanical and Rotational Implications of
Genetically Modified Herbicide Tolerance (BRIGHT) HGCA Project Report 353, 265.
HGCA London, UK.

von der Lippe, M., Kowarik, I., 2007a. Long-distance dispersal of plants by vehicles as a
driver of plant invasions. Conservation Biology, 21: 986-996.

von der Lippe, M., Kowarik, 1., 2007b. Crop seed spillage along roads: a factor of uncertainty
in the containment of GMO. Ecography, 30: 483-490.

Warwick, S.I., Beckie, H.J., Small, E., 1999. Transgenic crops: new weed problems for
Canada? Phytoprotection, 80: 71-84.

Warwick, S., Beckie, H.J., Simard, M.J., Légére, A., Nair, H., Séguin-Swartz, G., 2004.
Environmental and agronomic consequences of herbicide-resistant (HR) canola in
Canada. In: den Nijs, H.C.M., Bartsch, D., Sweet, J. (Eds), Introgression from Genetically
Modified Plants into Wild Relatives (pp 323-337), CABI publishing.

The EFSA Journal (2009) 1153, 15-16



, efsa. Safeguard clause invoked by Austria on oilseed rape MS8, RF3 and MS8xRF3
European Food Safesy Authority according to Directive 2001/18/EC

Warwick, S.1., Simard, M.J., Légére, A., Beckie, H.J., Braun, L., Zhu, B., Mason, P., Séguin-
Swartz, G., Stewart, C.N. Jr., 2003. Hybridization between transgenic Brassica napus L.
and its wild relatives: B. rapa L., Raphanus raphanistrum L., Sinapis arvensis L., and
Erucastrum gallicum (Willd.) O.E. Schulz. Theoretical and Applied Genetics, 107: 528-
539.

Warwick, S.1., Légére, A., Simard, M.-J., James, T., 2008. Do escaped transgenes persist in
nature? The case of an herbicide resistance transgene in a weedy Brassica rapa
population. Molecular Ecology, 17: 1387-1395.

Wichmann, M.C., Alexander, M.J., Soons, M.B., Galsworthy, S., Dunne, L., Gould, R.,
Fairfax, C., Niggemann, M., Hails, R.S., Bullock, J.M., 2009. Human-mediated dispersal
of seeds over long distances. Proceedings of the Royal Society B-Biological Sciences,
276: 523-532.

Wilkinson, M.J., Timmons, A.M., Charters, Y., Dubbels, S., Robertson, A., Wilson, N., Scott,
S., O’Brien, E., Lawson, H.M., 1995. Problems of risk assessment with genetically
modified oilseed rape. In: Proceedings of the Brighton Crop Protection Conference —
Weeds, 3: 1035-1044.

Windels, P., Alcalde, E., Lecoq, E., Legris, G., Pleysier, A., Tinland, B., Wandelt, C., 2008.
General surveillance for import and processing: the EuropaBio approach. Journal of
Consumer Protection and Food Safety, 3(S2): 14-16.

Yoshimura, Y., Beckie, H.J., Matsuo, K., 2006. Transgenic oilseed rape along transportation
routes and port of VVancouver in western Canada. Environmental Biosafety Research, 5:
67-75.

Zwaenepoel, A., Roovers, P., Hermy, M., 2006. Motor vehicles as vectors of plant species
from road verges in a suburban environment. Basic and Applied Ecology, 7: 83-93.

The EFSA Journal (2009) 1153, 16-16



