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Abstract:
Yemen is one of the least developed countries that encounter problems of scarcity of natural agricultural resources as well as soil erosion and degradation. This study was conducted in the Wadi Rema’a, Dhamar, Yemen. The farmers in the region have been traditionally practicing Agroforestry System (AFS) for hundreds of years. Unfortunately, AF in this region have started to deteriorate and many AFS farmers turned to monocropping. This study aims to assess the biophysical changes, productivity and profitability of coffee based agroforestry and monocropping systems. Different data were collected and used to calibrate the SCUAF Model, and conducting simulations of the changes that occur over a 20-year period of coffee based agroforestry and monocropping system. These models were also simulated without chemical fertilizers and with 271 kg/ha/yr urea and 55 kg/ha/yr super phosphate. Agroforestry practices; mixed trees with coffee (S1) and Cordia africana L. with coffee (S2) appear to be superior than the monocropping coffee (S3) due to its favorable role in soil conservation compared to the monocropping coffee (S3). The results revealed that agroforestry practices S2 and S1 had the least cumulative soil loss, highest biomass and soil organic carbon retained in the plant-soil system. Furthermore, agroforestry practices S1, and S2 had greater amounts of nutrients conserved in the soil especially soil organic nitrogen and phosphorus compared to S3. The benefit cost analysis has shown that by using the fertilizers, coffee based agroforestry and monocropping systems with fertilizers are all profitable at this level of the cost of capital (12 %)., It was also found that monocropping coffee (S3) was also financially profitable without using fertilizers, due to the high value 
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of harvested coffee beans as well as due to decreasing soil erosion and maintaining the soil organic carbon. Although, S3 was profitable without using fertilizers, but coffee based agroforestry practices were more efficient. It can be concluded that coffee production baaed AFS provide greater environmental and economic benefits to smallholders and the society than the coffee monocropping. 
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