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Abstract

TSBF-CIAT introduced dual purpose soybean varieties in south-west Kenya both to improve soil fertility by nitrogen fixation and to provide a source of better food and income. The project started with soybean demonstration trials in 2005. The Uriri Farmer Cooperative Society was successful in spreading of the seeds over the district but nevertheless, adoption remained among better-off farmers. 
We started a Collaborative Experiment Approach in March 2006 to bridge the gap between the poor and soybean production. The approach consisted of 1) information sessions about the benefits of soybean; 2) problem identification about soybean production; 3) design of experiments to curb the problems identified. All steps in the approach were done in full collaboration and sharing of responsibilities between farmers and researchers. Farmers were invited to field days and to discuss the results of the harvest. 

Two main problems were identified: 1) the high labour requirement of the standard recommendations for soybean production 2) the lack of income to purchase the recommended inputs. Indeed, in a region with about 30% HIV/AIDS infected people, the poor mainly consist of widows or elderly people. Bringing agricultural innovation to the poor, estimated at 70% of the community, therefore requires labour reducing technologies. The use of farm inputs in the region is very low, as only 15-50% of farmers use some fertiliser. This inevitably leads to low yields and hence food shortage and unacceptably low incomes. The factors were well chosen, as when farmers ranked criteria used for judging treatments during field days, cost versus cash availability, labour requirements versus availability and access to knowledge were rated higher than the production itself.
The treatments chosen for the experiment were: 1) Labour options: point-placing with 2 weedings (recommended), planting in trenches at “correct distance” with 1 or 2 weedings, and broadcasting with one weeding; 2) Inputs: di-ammonium phosphate (DAP) (recommended), ½ DAP and ½ manure, manure, ½ Tithonia and ½ DAP, ashes, ½ ashes and ½ manure, and no input. 
Statistic analysis of the yields showed a significant increase in yields from 570 kg/ha to 730-1030 kg/ha when applying inputs, but no significant differences between the local or mineral inputs. Tithonia + DAP the highest yield of all, but had the highest labour requirement. After seeing the harvest results, most farmers said they would use ashes, manure, or a combination of them. Economic analysis indeed showed that ½ ashes and ½ manure and full ash treatments were the most beneficial among all inputs, giving the highest marginal rate of return. Statistics showed no significant yield difference between the different labour options. For a insignificant yield loss of only 100kg/ha (9%), 250 man hours could be saved by not weeding twice. Broadcasting required 5 times less work than trenching for another 100kg/ha yield loss. The preference of farmers went to broadcasting with one weeding, and planting in trenches with one or two weeding, depending on labour availability in their household. Economic analysis confirmed that broadcasting, although giving the lowest yields, had the highest net benefit. Only when labour was not considered a cost in the analysis, trenching and point-placing gave a higher net benefit than broadcasting.  
The process of Collaborative Experiment Design showed successful on two aspects. The first was its success in defining treatments which would be accessible to the poorest people, while still boosting the harvest and soil fertility improvement capacity (biomass). Collaborating in the design of the experiments indeed helped targeting the real constraints faced by the less privileged farmers. 
The second success of the process was an increased awareness and interest about soybean and its benefits. Benefits trees drawn by farmers after a few months of collaboration concluded that soybean could bring a better life, cash for school fees and better health. The number of farmers registered in the soybean cooperative also increased from a few hundreds to 4500 that year. The chairman of the cooperative claimed this is mainly due to the high level of contact between researchers and the farmers. Today several farmers test our treatments in their fields or further adapt them by including for example intercropping, planting in trenches using a shallow oxen-plough, etc. They are proud to invite us to visit their fields.  
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