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Overview
From the 14th to the 15th of June 2012, the Third International
“Conference on Implications of Genetically Modified Crop Cultivation
at Large Spatial Scales” was held at the House of Science (Haus der
Wissenschaft) in Bremen, Germany. More than sixty participants from
18 countries attended the meeting. The programme listed 36
contributions, consisting of keynotes, offered presentations, and
posters. As with the previous GMLS conferences 2008 and 2010, the
presentations and posters will be compiled in a proceedings volume
and published in the Peter Lang Verlag. They will be available also on
the conference website www.gmls.eu
GMLS III highlighted important recent scientific developments in
the analysis of risks in the agricultural use of GMO. While in some countries a GMO-based
agriculture has been largely established, other regions of the world continue cultivation of
conventional varieties only. This acknowledges a persistent reservation of the public towards
GMO products. The overall need of an emphasis in independent studies became
continuously more obvious.
The Vice Chairwoman of the Bremen State Parliament Group of
Bündnis90/die Grünen and Speaker for Environmental Policy, Dr. Maike
Schaefer, welcomed the participants and outlined Bremen’s policy on GMO.
After an engaged public debate, the Parliament finally established the Federal
State as a GMO free region, following the wish of the vast majority of
consumers and also the farmers operating on communal farmland in Bremen.

Conference Contributions
In five sessions and a poster presentation new research results and policy and
regulation issues were addressed.

Long-term experience and regulation aspects
Charles Benbrook from the Washington State University, USA, analysed the role that
GMO had played in the first sixteen years of cultivation. Though having reached a high
market share in the U.S., important expectations were not fulfilled. In particular, GM crop
cultivation did not facilitate substantially higher yields. Furthermore, it turned out that the
dependency of the agricultural sector on the use of pesticides did not decrease but increase.
This accelerated the development of pesticide resistant weeds to alarming levels in

successively larger regions. A continuation of this trend might put agricultural sustainability at
serious risk.
How to evaluate GMO monitoring data in Europe? Wiebke Züghart analysed
alternatives in her contribution. Though post market monitoring is mandatory in the European
Union, the incoming monitoring reports are evaluated only “by hand”. No data management
is yet implemented. She suggested that the European Environment Agency would be the
most suitable institution to connect GMO monitoring data with other environmental
observations to draw coherent conclusions.
Hans Georg Starck reported on seed purity analyses at the Ministry
of Agriculture of Schleswig Holstein (Germany). He emphasised that the
purity level reached depends significantly on the efforts seed breeders
take. Provided efficient quality control, the legally required purity levels
can be reached, though increased efforts are required.
The legal basis of GMO free regions was analysed in the
presentation held by Sarah Stoppe-Ramadan. She went explicitly
through different levels of regulation from regional planning up to
international conventions. She demonstrated that a legal justification of GMO free regions
referring to specific characteristics of the local context would not generally contradict legal
norms on other levels.
Hartmut Meyer analysed the new guidance documents of the European Food Safety
Authority (EFSA) specifying how to conduct GMO risk assessment in Europe. He concluded
that despite new terminologies some outdated approaches were still pursued. This allows to
exclude a considerable number of process interactions from an efficient assessment. As a
result, GMO might be placed on the market without relevant risks being analysed.

Causes and effects – starting points for large-scale implications
Molecular interactions during embryogenesis were the topic of
Andres Carrasco from the University of Buenos Aires, Argentina.
Experimental results obtained in his research group indicate that residues
of Glyphosate-based herbicides, which are used to grow GM soybeans
on large scale, may disrupt differentiation processes during embryonic
development. His findings could explain the considerable increase in
miscarriages and cancer in regions where the rural population of
Argentina and neighbouring countries was exposed to complementary
herbicides.
Robin Messnage presented new experimental results concerning human cell toxicity of
GMO associated pesticides. It was shown that concentrations which could occur as residues
in GM crops may have toxic effects in tissue cultures.
Lady beetles happened to become controversial test organisms for Bt toxicity. Angelika
Hilbeck showed in her presentation that detection of effects crucially depends on the
experimental design. Previous results demonstrating the sensitivity of this non-target
organism were confirmed in repeated studies, while competing groups found no effects due
to specific differences in experimental set-up.
András Székács reported the surprising situation that there remain uncertainties in the
quantification of the Bt toxin contained in the genetically modified maize Mon810. With this
background important results of the risk assessment have to be considered as being
questionable.
How variable is the Bt toxin content in transgenic plants under changing environmental
conditions? This question could have relevant consequences for resistance developments.
First experimental results of an ongoing study were contributed by Miluse Trtikova.
Walter Haefeker emphasised in his presentation the neglected role of bees and bee
keeping in the GMO risk discourse. The foraging distance range of about 3 km around the
hive makes bees highly exposed. This has not only consequences for distance regulation
and coexistence but opens also important options for monitoring of large areas.

The contribution of Broder Breckling closed the session by pointing to the fact, that
transgenic organisms released to the environment are likely to escape from cultivation and
subsequently undergo self-organised and unpredictable evolutionary changes.

Dispersal and monitoring of GMO
Nicola Schoenenberger from the InnovaBridge Foundation and Luigi D’Andrea, both
from Switzerland, reported that they detected the occurrence of wild growing GM oilseed
rape at Swiss train stations. This is remarkable since neither in Switzerland nor in Europe
GM oil seed rape variety are allowed to be grown. Appropriate measures must be considered
to prevent further unintended spreading of the GMO.
To determine the gene flow potential and exposition of non-target organisms to
transgenic pollen it is important to know how long the time spans last in which maize
produces its pollen. Field observations presented by Frieder Hofmann showed that this
period can be quite longer than assumed in previous studies.
Elena Balducci presented works to develop a quick monitoring index taking into account
the potential of pollen dispersal for a variety of cultivated species.
New results concerning survival of oilseed rape in the wild were described by Iwona
Bartowiak-Broda. She reported that in Poland investigations with old varieties supported the
conclusion of long-term persistence of oilseed rape outside cultivation.

Landscape effects and agro-ecological interferences
Genetically modified oilseed rape is widely cultivated in the USA.
Cynthia Sagers from the University of Arkansas showed field data on the
widespread occurrence of GMO along roadsides. In these environments, her
group could identify genotypes with new combinations of transgenes not used
in commercial varieties. This indicates that genomic recombination occurred
in the wild.
Frieder Graef presented geostatistic analyses to estimate the frequencies of certain
biotopes exposed to GMO impact in different landscape types. This can help in assessing
the exposition of non-target organisms.
In his presentation, Thomas Bøhn analysed the situation of the African subsistence
agriculture. Small-scale farming and frequent seed exchange and seed sharing among
neighbours and relatives make any regulation and an eventual removal of transgenes from a
regional crop gene pool quite impossible. This has consequences for biosafety.
Raymond Arritt presented pollen dispersal simulations explaining long distance
transfers. Updrafts can carry pollen several hundred metres upwards where they survive in a
cooler and more humid atmosphere longer than in lower heights. This is an important
mechanism to explain how genotypes can rapidly reach new environments far beyond the
distance investigated in most cross-pollination studies.

Consequences for research policy and society
Angelika Hilbeck presented the joint work with Rosa Binimelis and coworkers who assessed whether GMO admissions in Spain may lead to an
increase or decrease of the diversity of available agricultural cultivars. In
countries with GMO cultivation admission, a trend towards higher

concentration of the seed markets could be detected. This coincided with the tendency to
narrow the available number of varieties on the market compared to countries without GMO
cultivation.
Denis Aheto outlined general issues for the African biosafety context and emphasised
the difficulties to establish reliable biosafety measures in systems basing on subsistence
landuse. Very limited means are available for regulation and administrative intervention.
Research policy and funding were the topic of the last contributions. It is difficult to
obtain an overview which amount of resources was spent on product development of GMO
compared with risk assessment. Martha Mertens compiled the data for several programmes
run in Germany. Her data showed that funding for risk assessment remained far behind
product development and testing.
Christoph Then took the subsequent step as to demand for the future a by far more
pronounced role for independent risk research which is not largely guided by business
interest. He demanded that public resources should be consequently spent in the interest of
the general public rather than supporting product development in the private sector.
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Radio Bremen summarised the conference in a news clip (in German) which is
accessible under
http://www.radiobremen.de/mediathek/index.html?id=071033
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