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EXTENDED ABSTRACT

Introduction

Despite the known effects of water erosion, integrated assessments of its impact on multiple soil
properties are limited, particularly in vulnerable regions like the Manzlab watershed. The present study
investigated the effect of water erosion on changes in the soil's physical, chemical, and biological properties
in the Manzlab watershed as a study unit.

Method
To assess the impact of water erosion on various soil properties, a systematic sampling and analysis
procedure was conducted across different erosion intensities in the study area

Study Design and Sampling Procedures
We conducted soil sampling (0-30 cm depth) in four conditions: no erosion, low erosion, moderate
erosion, and severe erosion in plots with specific dimensions.

Physical and Chemical Soil Analyses
The physical and chemical characteristics of the soil were measured, including:
e Soil texture
o Bulk density
e Porosity
e Soil moisture content
e pH (acidity)
e Electrical conductivity (EC)
e Lime content
e Organic carbon
e Total nitrogen
e Auvailable phosphorus
e Available potassium

These parameters were analyzed to evaluate overall soil quality and performance under different erosion
levels.

Biological Indicators Assessment
e Soil biological indicators were also measured, including:

e Soil enzymatic activity

¢ Microbial biomass carbon (MBC) and nitrogen (MBN)
¢ Microorganism population

e Soil microbial contribution

e Basal microbial respiration

These indicators provided insight into the biological health and microbial functionality of the soil.

Data Analysis
Data were statistically analyzed using one-way analysis of variance (ANOVA) with three replications.
All analyses were performed using SPSS software.

Results

The findings from the variance analysis showed that erosion intensity affects all physical, chemical, and
biological properties of the soil significantly. With increasing erosion intensity, total carbon, nitrogen,
potassium, phosphorus, and soil porosity decreased. Unlike nutrients, acidity, electrical conductivity, and lime
and soil bulk density increased significantly with increasing erosion intensity. The results showed that erosion
intensity affects all biological indicators significantly. Erosion intensity had a significant decreasing trend on
all biological parameters, which indicates a decrease in biological quality and disruption in soil microbial
activity.
Conclusions

Generally, changes in soil microbiota characteristics are strongly related to erosion-induced changes in
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soil physicochemical properties. Therefore, the utility of effective conservation and management measures is
advocated to prevent further degradation in erosion-affected areas.
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