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The Effect of Plant Hedgerows on the Spatial Distribution
of Soil Erosion and Soil Fertility on Sloping Farmland
in the Purple soil Area of China

Chaowen Lin"'* Shihua Tu* Jingjing Huang® Yibing Chen®
(1. College of Animal Science, Sichuan Agricultural University,

Sichuan, Ya’an, 625014, P. R. China;
2. Soil and Fertilizer Institute, Sichuan Academy of Agricultural Sciences,

Sichuan, Chengdu, 610066, P. R. China)

Abstract: Recently the effect of plant hedgerows on controlling soil and water loss has been well recognized,
and this technology has been widely applied in the world. However, there are few studies on hedgerows’
effect on soil fertility of sloping lands. With an eight-year fixed field experiment, we investigated the effect
of two different hedgerows on soil fertility through comparing with the control. Our results showed that
along contour lines across the field, clay particles tended to accumulate above plant hedgerows but to be
eroded downward below hedgerows. Except for potassium (K), all plant nutrients and soil organic matter
showed the same distribution pattern as clay particles. K, however, was evenly distributed in the field
without any noticeable influence from hedgerows. Since the beginning of our field experiment, soil
phosphorus (P) kept accumulating, while soil organic matter and K were in depletion. Taken together, our
results suggest that better nutrient management for the sloping lands should reduce P but increase farm
manure and K. As far as the whole sloping field is concerned, special attention in nutrient management
should be paid to the soil stripes below hedgerows, the portions suffering from more serious soil erosion.

Key words: Hedgerow; Soil erosion; Soil nutrient distribution; Soil texture

1 Introduction

Purple soil prevails in the upper reaches of the Yangtze River, which is one of the
most important soils for agricultural production in subtropical areas of China. Due to
abundant rainfall and erosive topographic conditions, tremendous soil loss occurs during
summer storms. Moreover, intensive cultivation and socioeconomic pressure have
accelerated soil erosion on sloping lands (Guo et al. 2008). As a result, soil erosion
becomes a serious challenge for agricultural development in these areas. Alley-cropping is
introduced to sloping farmlands as a soil conservation method in hilly areas, which plays a
significant role in reducing soil erosion, controlling non-point source pollution, increasing
system output and debasing the input of sloping land (Tu ez al. 2005). Thus, this method
has been widely used in mountain areas of both torrid and temperate zones. With the
efforts of Chen et al. (2002), eleven economical hedgerow patterns and their combinations
have been developed to fit the slopes, soil types and weather conditions in the upper

reaches of the Yangtze River, which has extended to more than 130,000 ha in



