10th International Conference on

Agricultural Biotechnology:

Facts, Analysis and Policies
organized by the:

International Consortium on Agricultural Biotechnology Research

(ICABR)

and the:

Catholic University of Leuven

CEIS - University of Rome "Tor Vergata"

Rutgers University

Economic Growth Center, Yale University

Ravello (Italy) June 29 – July 2, 2006
Reducing costs caused by isolation requirements between GM and non-GM potato fields – a method based on GIS
Jussi Tuomisto1 ja Hanna Huitu2
(1) MTT Taloustutkimus. Luutnantintie 13, 00410 HELSINKI. jussi.tuomisto@mtt.fi. 
(2) MTT Taloustutkimus. Luutnantintie 13, 00410 HELSINKI. hanna.huitu@mtt.fi
ABSTRACT
Requirements for cultivating GM potatoes include isolation from non-GM potatoes. In this study, we assess how the shape, size and distance to other potato fields affect the need for border strips around potato fields, and what are the effects of this on production costs. As factors affecting costs we consider the proportion, number and type of GM species in certain area, climate, shape of fields, crop rotation, structure of farmland ownership, and landscape structure. In addition, this study tries to determine what will be the role of contract production in planning the cultivation and spatial positioning of GM potato fields, and considers the effects of possible contracts between neighbouring farms.

Professional potato production is concentrated on a narrow strip of land on the coastal areas of Finland. Potatoes for the food industry and starch production are primarily produced in the vicinity of the factories that utilise the raw material. The cultivation of the seed potatoes is mainly carried out in northern Ostrobothnia high-grade seed potato production area. Farmers often produce potatoes for their own consumption; however, the location and origin of these potatoes are often unknown to others. Contract production is very common among professional potato farmers. Contract framing often involves stringent species variety requirements and detailed farming instructions provided with a variety, as well as advising and monitoring of farming measures during the growth season. As a result of the implementation of GM potatoes together with its requirements, the network structure of the supply chain will intensify. Already today 67% of the Finnish seed potato market is covered by the two largest variety representatives.
According to seed potato testing data, variety mixing has occurred very little, only 0.02 % of 315 500 inspected tubers. Mixing of the varieties occurs mainly in two ways: either post-harvesting potato residual on the field mixes with the new planted variety, or there is physical shifting of some potatoes from one variety onto the patch of another variety. In Finnish climate conditions, it is not usual that a potato grows plant from a pollinated potato seed. The tendency of the tubers to physically shift from one patch to another increased rapidly with patch distances of less than 3 metres. Also patch size appeared to affect the variety mixing. 
As the width for the required border strip increases, the potato cultivating cost rises rapidly. Production costs increases by ¢6.71/potato-kg, if the border strip requirement around the potato fields is set to 20 metres. If the border strip requirement is imposed on a farmer that cultivates GM-potato, there is a risk that cultivation of GM varieties becomes non-profitable, and will cause then to miss out on the potential benefits of new technology.
When the width of a border strip is set, the loss of area in production can be decreased by improved planning of crop placement, crop rotation, and in some cases farmer co-operation. We assess this by means of a GIS analysis. Each farm has a different field configuration, determined by the neighbouring fields and surrounding landscape. The pattern of ownership may be such that co-operation between farmers is needed to provide a feasible solution. With GIS we can take these different factors into account, and optimize the location of GM and non-GM potato fields so that the costs of co-existence are minimized.
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