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Abstract

Co-existence is defined as the farmers being able to choose between conventional, organic and genetically modified (GM) crop production, in compliance with the relevant legislation on labelling rules and purity standards.  Genes of cultivated plants spread in time and space through pollen and seed dispersal, and in addition handling during transport and processing may also disperse seeds.

The starting point in plant production is the seed. Consequently, suitable measures during cultivation, harvest, transport, storage, and processing are necessary to ensure co-existence in the supply chain of propagated seed.

In crops with restricted production area such as hybrid oilseed rape and vegetables, seed production in confinement may serve as an instrument of obtaining GM-free seed or seed with a very low GM-content.
Introduction

In the spring of 2002, the Danish Minister for Food, Agriculture and Fisheries initiated strategy work on the cultivation of authorised GM crops in Danish agriculture. The aim was to produce a Danish model for the co-existence of GM, conventional and organic crops in support of the free choice of consumers and to ensure development possibilities for new and existing production forms. In order to provide the optimum basis for decisions, three working groups were set up, that were assigned the task of presenting the scientific and legal problems as well as drawing up a proposal for a Danish co-existence model. These groups were the expert group, the legal group and the contact group.

The expert group was assigned the task of

· Conducting a scientific analysis of the sources of dispersal from GM to conventional and organic production forms 

· Assessing the scope of dispersal as well as the need for control measures to be taken 

· Identifying as well as assessing potential measures to secure the co-existence of GM, conventional and organic production forms.

After several meetings a draft report was presented to the contact group, where a broad range of stakeholders were represented. In January 2003 the report was presented in the Danish parliament, and in August 2003 the final report was published. The conclusion is, that for the majority of crops grown in Danish agriculture co-existence is possible, at the stipulated or presupposed threshold values, when the recommended control measures are applied, however, a few out-crossing crops and/or crops with long seed persistence in soil, the expert group is not able to recommend control measures to ensure co-existence. These crops are seed production of hybrid oilseed rape, organic grass and white clover seed, conventional and organic clover/grass pastures.

Materials and methods

Winter oilseed rape production in tunnels was evaluated as a future prospect of maintaining the availability of GMO-free seed. In the spring plants was transplanted into the tunnel at a plant density of 12,5 x 24 cm equivalent to 32 plants m-2. In the spring nitrogen was applied at a rate of 160 kg N ha-1. No pesticides were applied and outside insects were excluded from the tunnels by netting in each side of the tunnel. Plants were swathed 18 July at maturity, left for drying in the tunnel.

In addition seed production in tunnels was evaluated in carrot, cauliflower and leek.

Results and discussions

The winter oilseed rape crop developed successfully in the tunnel and the yield was equivalent to 4.074 kg ha-1. 

The tunnel cultivation system proved successful in order to produce a high yield of seed, however, no further analysis was performed. A similar production system has been evaluated for a number of vegetable seed crops, and also in these crops high seed yield and high seed quality has been obtained.

The tunnel production system may serve as a simple tool of producing seed of high purity levels in insect pollinated crops, and may be relevant in crops where low amounts of seed are requested.

Perspectives

Coexistence in agricultural production systems and supply chains is not new. From the experience of internationally approved seed propagation schemes and studies on coexistence scenarios control measures are identified, that need to be adopted in crop production systems to ensure co-existence.

Pollen disperses in space – between fields, farms and regions. The identified control measures are 

· Isolation distance, border row management

· Control of volunteers and hybrids

· Modelling and monitoring

Seed disperse over time – between fields, but also between farms and regions (propagated seed). The identified control measures are

· GM-free propagated seed

· Cropping intervals – control of volunteers, hybrids

· Cleaning of farm equipment, handling and storage facilities

· Adaptation of trace ability and labelling systems

The effect of the specific control measure will depend on the crop (breeding system), field size, farming structure, landscape, production area of the specific crop in the region etc. 

In crops with restricted production area such as hybrid oilseed rape and vegetables, seed production in confinement may serve as an instrument of obtaining GM-free seed or seed with a very low GM-content.
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