MANAGING SOILS: A CASE STUDY FROM ARUMERU, ARUSHA, TANZANIA.

By: Kaihura, F.B.S. and E.Kahembe.

Abstract.

Soil, a physical factor is a crucial resource for ensuring the sustainability of agriculture and crop production in particular. This paper discusses diverse soil management strategies for sustainable agricultural production in Tanzania, with reference to PLEC project sites in Arumeru, Arusha.

Crop harvesting, removal of crop residues and soil erosion have been identified as key factors of declining soil productivity and crop yields in Tanzania. A call is therefore made to develop sustainable agricultural production methods to restore and maintain soil productivity.

PLEC-Tanzania works in sub-humid uplands and semi-arid lowlands on the windward side of mount Meru. Major soils in the sub-humid uplands include Eutric Andosols, Mollic Fluvisols and Alic Andosols. Dominant soils of the semi-arid lowlands include Eutric Nitisols, Haplic Cambisols and Calcic Vertisols. Agroforesrty is the dominant land utilization type of the uplands dominated by the coffee/banana cropping system. Agropastoralism is the major land utilization type of the semi-arid lowlands with Maize/Beans cropping system dominating. Poor soil fertility is a common constraint for both sites. Nutrient leaching and erosion are major constraints of the uplands while soil erosion and moisture stress are more crucial in the lowlands. For both sites indicated constraints are also associated with loss in biodiversity. Within the agroforestry system where manure is a major input, 2 tons fym obtainable from at least 2 stall fed dairy cows within the system is required to maintain a nutrient source of an average farm size of 0.68 ha. In the lowlands, intercropping with beans is assumed to contribute to the nitrogen economy of the soil. Since beans are harvested by pulling out whole plants, the potential of bean roots to contribute to soil organic matter and nitrogen is checked. Also due to transport of grain and stover from lowlands to uplands, the production system is greatly exploitative. Agroforestry techniques and construction of biophysical structures were recommended since early 1980s for restoration of soil productivity of the lowlands. However not all farmers have access to manure in the uplands nor are farmers of the lowlands able to use inorganic fertilizers or construct expensive structures to restore soil productivity. PLEC has for the last 31/2 years been working with farmers in the two sites integrating locally developed knowledge of soil, climate and biological resources with scientific assessment of their quality in relation to crop production to develop resource management technologies capable of maintaining crop diversity, management diversity and potential for improving small scale farmer’s livelihoods.

Analysis of representative soils from different cropping systems within PLEC sites indicated an overall high resilience of soils to mismanagement in the sub-humid site. They are deep with high organic matter content. The NH4 and NO3 nitrogen levels are also high indicating high microbial activity of these soils. The soils in the semi-arid site have low organic matter content with relatively high nutrient content in the topsoil. They are very sensitive to both natural and human induced soil degradation through soil mismanagement.

At farm level cropping and soil management systems varied between farmer categories with respect to farm size, access to inputs, labour, ability to cope with changes and accumulated knowledge on resources management. On 50 x 20 m2 plots, a rich farmer was found to have 14 soil management strategies for soil conservation, soil moisture improvement and soil micro/macrobial enhancement. The choice of crops on soil management structures also took into consideration feed requirements for stall fed livestock, human food consumption, market demand of farm products and children feeding habits. The poor farmer had only two soil management strategies with stunted vegetation. The poor farmer’s technologies were also capital and labour sensitive. Farmers own techniques were found to be holistic and dynamic in nature but needed to be improved. It was observed that through soil management on-farm biodiversity was greatly enhanced. 

PLEC is currently working with farmers with successful locally developed soil management models, integrating them with scientifically proven techniques and demonstrating improved models to the rest of the farming communities using these successful farmers as teachers. This approach of farmer to farmer exchange of knowledge in PLEC demonstration sites appears to result into fast adoption of in-situ developed technologies by farmers in collaboration with scientists and extension staff. The process also results into fast dissemination of such technologies. It is indicative that with continued work of involving farmers to be agents of change in soil management, it is likely that appropriate soil management strategies will be developed and disseminated through constant modifications of locally developed technologies and sustainable agricultural production achieved in Tanzania. Some of the already improved technologies are currently in use by both PLEC and non PLEC farmers. 

