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1.
Introduction

The Spanish National Project on Methyl Bromide Alternatives (MB) was focussed to confront the major problems that the "phase-out" of MB use will create to the exploitation of highly economical and socially important horticultural crops in Spain: strawberries, peppers and some "cut flower" ornamentals, which will be severely affected by the "phase-out" on the use of MB. 

Strawberries and peppers are actually "mono-cultures", with little or null possibilities of crop rotations. Their typical cropping areas locations account with specific facilities and equipment, designed and established for these particular crops and their produces. More over, many of the agricultural farms are family managed business. In addition to, there are other complementary services involving a wide community, required to complete the commercial and sometimes even the industrial cycle, up to the commercial process of the end products. These may include complementary cropping labour, post-harvest handling, fertilisers, pesticides, and packing industries etc, whose way of leaving do very much depend on these crops. 

The strawberry cropping area totals about 8000 has, located mainly in the Province of Huelva (Southwest of the Andalusia Region), while the strawberry nurseries occupy more than 1000 has, on the Avila and Segovia Provinces uplands (Central Plateau of the Country). Peppers, cropped under greenhouse, cover around 1800 has in the Murcia Region (South-East of the Country), where the studies of this programme have been developed. 

The major goal of this National Project is to overcome the severe agricultural problems deriving from the "phase-out" of MB. To that purpose, the Spanish Ministry of Agriculture requested of INIA (The National Institute for Agricultural and Food Research and Technology) to develop a Research Programme aiming to find potentially viable approaches on "Alternatives to Methyl Bromide Conventional Uses". The Research Programme was launched on June 1997, and includes several projects with the following overall outlined objectives and characteristics:

· To search for possible cultural practices, other chemical products, or a combination of both, as alternative methods to MB utilisation.

· The research projects are developed in collaboration with the farmers' co-operatives and producers associations. 

· Field trials are carried out in the same cropping farms and geographic areas of the cropping species under study. 

· The experimental designs include large size plot units (for instance, between 350 to 400 m2 in the case of the strawberry experiments). This relatively large plot size was intentionally established for two additional reasons: first, to facilitate the application of the same cultural practices that farmers do, thus minimising the experimental errors, and second, for the own farmers shake, so that they are able to directly visualise the potential different effects of the treatments on the plant response; hence,  growers are easier self-convinced to adopt new alternative ways, adequate to their particular situation.
· The Programme milestones mean a dynamic approach, that is, allows introduction of desired variables along the time-course studies.

· The financial support required to develop the Program is provided with sharing funds from both, the Ministry of Agriculture and the Ministry of Environment.

2. Results 

The results obtained after two year trials could be summarised as follows:

· The reduction rates in the use of MB, which have been established until year 2003, can be implemented, without major risks of fruit yield decrease, particularly for strawberry and pepper crops, by some recommended practices derived from the preliminary results of our research programme studies.

· Chemical treatments based on 1,3 dichloropropene: chloropicrin (aprox. 65:35 % ea.) showed similar results than MB in crop yield on both, strawberry and pepper plants. Further experiments, however, are needed to ratify the observed performance before recommending this treatment as a standardised useful alternative for commercial use. To that purpose, experiments will continue for at least two more years.

· Application of so called physical methods, for soil pest control, such as "bio-fumigation + solarisation" gave also good results under appropriated conditions. There are, however, some logistic constraints attached to the routine practice of this treatment. These include from availability of enough fresh farmyard manure stocks and transport to the field site,  spreading the manure over the cropping field, to plowing it with the soil, etc,. All these operations must be realised on a relative large cropping land area and, to be effective, within a short time-span. 

· Our data on solarisation or bio-fumigation alone have shown, so far, poorer performance of these individual treatments, as compared to MB, under the experimentally applied conditions.

· We have not yet enough reliable data to show satisfactory results on strawberry nurseries, upland located (over 1000 m. altitude). Likewise, we cannot still infer definite results from our "greenhouse cut flower trials". We consider that the experimental data recorded up to now do not show enough evidence of clear treatment effects.

· As for other vegetable species, such as carrots, which allow rotational cropping, we consider MB could possibly be substituted by other safer chemicals, at low risk of severe yield decrease and problems concern.

Finally, we would like to mention that, from observations made during our studies on the performance of some vegetable species (particularly on pepper plants), it seems likely to find some cases of "specific replant diseases". The reason we bring that fact here is because this phenomenon has seldom been observed in vegetables, since it was considered, up to now, to occur almost exclusively on fruit trees or other perennials. Further experiments are being carried out to assess that particular aspect. 

