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This paper examines the farm level impact of Bt insect resistant maize in Spain.  The research undertaken for this paper used a combination of desk research/analysis and field research in the Huesca region of Spain (an area where a significant proportion of the Bt maize is planted in Spain).  The field research took place in July 2002.

The paper covers:

· Spanish maize production, GM maize plantings, corn borer problems and conventional control methods;

· The impact of Bt maize at the farm level;

· Possible national level impact of adoption (if the technology was freely available in all leading varieties).

Spanish maize production, corn borer problems and conventional control measures

Spain grows 450-500,000 hectares of grain maize annually.  Bt maize is planted on 20,000-25,000 hectares in Huesca, Zaragosa and Lleida provinces.

In terms of corn borer pressure all of the main regions where Bt maize is planted are regions with high or medium annual corn borer pest pressures.

About 6%-20% of the Spanish maize crop area uses insecticide treatments to control corn borer attacks.  The majority of Spanish maize crops, however do not use any active form of treatment for dealing with corn borer attack.   This is mainly because of the variable nature of pest attack by year and location, a requirement to get the timing of spraying exactly correct and this is not easy to arrange, the fact that eggs hatch over a three week period relative to the insecticide effectiveness period of a few days only, treatments are not very effective against borers that have already bored into stalks, limited awareness of the extent of damage and the perceived high cost of treatment. 

The corn borer is estimated to cause an average of 5%-7% yield loss although this can be as high as 15% in high infestation regions, where no insecticides are used.

Impact of using Bt maize

The additional cost of Bt maize seed relative to comparable alternatives is +€18-€31/hectare (+12%-20% on seed costs).

As the damage that corn borer can cause to yield varies by location, year, climatic factors, timing of planting, whether insecticides are used or not and timing of insecticide applications, the positive impact on yields of planting Bt maize varies – an average of about 6% across regions where trailed, and on commercial farms, within a range of +1% in low infestation regions to +15% in high infestation regions.

The impact of using Bt maize on profitability for farms in the Huesca region of Spain are:

· in areas of high annual average ECB infestation, the positive balance on margins derived from using Bt maize has been +67€/ha to +€329.5/ha (average €146.5/ha);

· in areas of low to medium annual average ECB infestation), the net result of using Bt maize has been ‘break even’;

· the cost of using the Bt technology is more than recouped via the savings on insecticide costs for farmers in the high infestation areas.  For farmers that do not usually spray for ECB, the break even point for adoption is a 1.5% yield improvement.  

Other impacts and issues

· contribution to production risk management;

· a ‘convenience’ benefit - devoting less time to crop walking, applying insecticides;

· lower levels of mycotoxins than conventional maize;

· reduced risks of accidents, spillage and exposure from using insecticides;

· perceived environmental benefits derived from no longer using some insecticides;

· small and large farmers use the technology (the average farm size of the Bt using farmer was 50 hectares or under);

· all GM maize is sold through normal marketing channels to users in the animal feed sector.  No segregation of GM from non GM maize is required. 

Possible uptake of Bt maize in Spain

Assuming that the Bt technology is commercially available in all leading varieties, with no supply restrictions on volumes of seed, we estimate that just under 36% of total maize planted in Spain would probably be planted to Bt maize if the technology were available in all leading varieties (173,000 hectares).

Assuming a 5% to 7% yield benefit over conventional maize, the potential impact on Spanish maize production of this level of adoption would be additional production of 88,000 to 123,000 tonnes (a 1.8% - 2.5% increase).

Impact on the environment

As the two insecticides currently used to control corn borer are almost exclusively used to control ECB attacks, if Bt maize were to become widely adopted to the level, these insecticides will probably be no longer used.  This would mean a net reduction in the area sprayed of 59,000-98,000 hectares and a reduction in active ingredient usage of 35,000-54,000 kgs - a reduction in the total area sprayed of 27%-45% and a reduction in active ingredient use of 26%-35%.
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