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Abstract

It is widely recognized that conventional plant breeding has been more beneficial to farmers in high potential environments or those who could profitably modify their environment to suit new cultivars, than to the poorest farmers who could not afford to modify their environment through the application of additional inputs and could not risk the replacement of their traditional, well known and reliable varieties. As a consequence, on one side low yields, crop failures, malnutrition, famine, and eventually poverty still affect a large proportion of humanity, and on the other side the “green revolution” type of agricultural development has caused both various degrees of environmental damage and of genetic erosion.

Participatory plant breeding is seen by several scientists as a way to overcome the limitations of conventional breeding by offering farmers the possibility to decide which varieties suit better their needs and conditions without exposing the household to any risk during the selection work when a number of lines need to be discarded.
Participatory plant breeding exploits the potential gains of breeding for specific adaptation through decentralized selection, defined as selection in the target environment, and is the ultimate conceptual consequence of a positive interpretation of genotype x environment interactions.
The paper describes a model of participatory plant breeding which exploits the comparative advantages of the two main partners, the Institution and the farmers. The advantages of the Institution (national or international) are 1) the almost unlimited access to genetic resources; 2) the capability of generating large genetic variability; 3) the capability of storing the information generated during the breeding process and to make it publicly available; and 4) to maintain a backup of the breeding material to avoid losses due to climate or other causes. The advantages of the farmers are 1) their in-depth knowledge of both the physical (including agronomic practices) and the socio-economic environment in which they operate; 2) their knowledge of the type of variety which best fit their physical and socio-economic environment; and 3) their knowledge of the crop and its adaptation to the environment. Therefore, the model is extremely flexible because it can serve a multitude of farmers with different and evolving needs, and recently it is believed to be particularly appropriate for organic agriculture.
In the model the we are using genetic variability is generated by professional breeders, selection is conducted jointly by breeders, extension specialists and farmers in a number of farmers fields representing different target environments, and after four cycles of selection and testing the best selections are multiplied and grown by the farmers on one hand and also used by the breeders in further cycles of recombination and selection on the other.
Therefore, from a scientific viewpoint, the process is similar to a conventional breeding program with three main differences, namely a) testing and selection take place on-farm rather than on-station, b) key decisions are taken jointly by farmers and breeder, and c) the process can be independently implemented in a large number of locations differing for climatic and agronomic conditions.
In those cases in which the varieties can be channeled through the official variety release and seed multiplication systems, we make sure that appropriate recognitions and benefit sharing mechanisms are in place. In those cases in which the varieties are not accepted by the official variety release and seed multiplication systems, farmers handle seed multiplication of promising breeding material in village based seed production systems. Some farmers have also started commercialization activities. 

Programs using variants of the basic model (with different number of entries, plot size, number of locations, experimental design, etc) are currently implemented in Syria, Jordan, Egypt, Algeria, Eritrea and Iran with a range of crops from barley, wheat, lentil, chickpea, and faba bean.
The model has the following advantages: the varieties reach the release phase earlier than in conventional breeding, the release and seed multiplication concentrate on varieties known to be acceptable by farmers, an increase in biodiversity because different varieties are selected in different locations, the varieties fit the agronomic management that farmers are familiar with and can afford, and therefore the varieties can be beneficial to poor farmers. These advantages are particularly relevant to developing countries where large investments in plant breeding have not resulted in production increases, especially in marginal environments.
In addition to the economical benefits, participatory research has a number of psychological, moral ethical benefits which are the consequence of a progressive empowerment of the farmers’ communities; these benefits affect sectors of their life beyond the agricultural aspects.
In conclusion, participatory plant breeding, as a case of demand driven research, gives voice to farmers, including those who have been traditionally the most marginalized such as the women, and elevates local knowledge to the role of science.
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