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Table 1. Determination of soil loss tolerance based on productivity reduction rate of 5% over 100 years.
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Abstract

Background and Objectives: Maintaining soil productivity is one of the key factors in
sustainable agriculture. Erosion often causes changes in soil physical, chemical and biological
properties as well as reducing soil productivity over a long-term period of time. Therefore,
determining soil erosion tolerance is necessary for sustainable agriculture production. There are
several methods to evaluate the effects of erosion on crop yield and soil productivity such as
productivity index, which is one of the most common methods. PI model is a relatively simple
model that needs limited variables. That is why it is widely used in areas where there are limited
data.

Materials and Methods: In this study, the long-term effects of erosion on soil productivity in
the typical Kohin watershed were evaluated. For this purpose, four profiles were drilled and
described in the areca. Modified productivity model was used to evaluate soil productivity
changes, resulting in long term effects of erosion. Productivity reduction rate of 5% over 100
years was considered as the threshold to determine soil loss tolerance, based on soil and climate
conditions of the area. The average annual erosion rate was estimated using the cesium-137
method.

Results: The results showed that the average annual erosion rate of Kohin watershed was 44
tons per hectare per year based on cesium-137 activity method in the last 50 years, equivalent to
a loss of 7.3 mm of topsoil every year. Therefore, soil productivity reduces about 0.58 percent
annually due to current erosion. Considering productivity reduction rate of 5% over 100 year as
an acceptable threshold, soil loss tolerance of Kohin soil series was calculated about 4.7 tons per
hectare per year.

Conclusion: In order to sustain soil productivity and agricultural production up to 100 years, it
is necessary to reduce the amount of erosion around 90 percent. Considering the sediment
delivery ratio of 0.25, the average annual sediment load was obtained about 1.1 tons per hectare
per year, which is acceptable in terms of environment. Both organic matter content and
available water content had the highest impact on soil productivity index. Therefore, it is
recommended to take appropriate management measures toward increasing soil organic matter
in order to enhance soil productivity of Kohin series.
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