Evaluation of Soil Conservation Strategies for Upland Agriculture by using WaNuLCAS Model
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Abstract
[bookmark: _GoBack]Increase in world population created a rapid expansion of land for cereal and vegetable production which resulted in widespread land degradation. This intensive land use on mountains is directly degrading the South Asian soils. Soil conservation approaches with grass barriers and hedgerows are extremely effective for reducing soil loss and runoff on steep slopes. Long-term field testing of such systems are quite expensive, laborious and time consuming. Dynamic crop models can provide alternate facilities for long term testing of such complex systems. We tested ability of Water, Nutrient, Light Capture in Agroforestry Systems (WaNuLCAS) model to assess the soil conservation systems (Maize sole cropping /Farmer practice; Maize with Panicum maximum grass barrier; Maize with mini tillage and Phaseolus calcaratus as relay crop) for reducing soil loss. For this purpose, two years input data set from field experiment (2010–2011) at a small catchment area Chineg Khoi of Son La province in Northwest Vietnam was used. Farmer’s practice (maize sole cropping), soil loss was compared with maize intercropping with soil conservation measures like grass barrier, minimum tillage, cover crops and legume relay cropping. Highest soil loss was observed in maize sole cropping (2010: 180 kg m-2, 2011: 290 kg m-2) as compared to maize with Panicum maximum grass barrier (2010: 110 kg m-2, 2011: 160 kg m-2) and maize with mini tillage, Phaseolus calcaratus as relay crop (2010: 90 kg m-2, 2011: 130 kg m-2). Model soil loss simulation trends were similar to field observations. Various soil conservation measures differed in controlling erosion by using the WaNuLCAS model. Phaseolus calcaratus in maize as relay crop with minimum tillage reduced soil loss around 65% compared to farmer’s practice. WaNuLCAS model is suitable to predict the soil loss under upland conditions and can also be used as a research tool in evaluation of various soil conservation techniques for a specific area on uplands.
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