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The lack of sufficient data in this field poses ajon challenge in assessing the true
effects of erosion on natural ecosystem serviced e restoration of degraded
environments. In this study, the relationship bemvemicrobial diversity and water
erosion-induced changes in soil physical and chanpimperties was investigated in the
Gavor rangeland-forest land in Kerman province.l Sampling (0-30 cm depth) was
conducted based on a factorial experiment in a éetely randomized design using two
transects in four conditions including no erositow erosion, moderate erosion and
severe erosion in three plots. The experimentdbfadncluded working unit (2 units),
slope direction (2 directions) and erosion degreedgrees). Three replicate plots with
specific dimensions were established for each ¢mdi Soil physical and chemical
factors were measured to evaluate the overallgmiormance including bulk density,
soil moisture content, acidity, dissolved orgarscbon and nitrogen, total nitrogen and
phosphorus, ammonium (NH4+), nitrate (NO3-), av@@aphosphorus and potassium,
net mineralized carbon, and net mineralized nitnog®oil biological indicators were
measured including soil enzymatic activity, micadbbiomass carbon and nitrogen,
microbial population, soil microbial quotient, ahdsal microbial respiration. The results
of the analysis of variance indicated significafffedences in most of the physical,
chemical, and biological properties of the soiltMincreasing soil erosion intensity, no
significant differences were observed in soil agidinorganic-organic carbon, nitrate,
and ammonium (p>0.01). Soil erosion caused sigmificchanges in the edaphic
properties of the working unit and reduced the'soiultifunctional properties. The
maximum soil moisture content, organic nitrogengamic carbon, total phosphorus,
available potassium, and ammonium were related ltts pwithout erosion. With
increasing erosion degree, the values of thesenedeas showed a significant decrease
(p<0.01). Sail erosion has a significant effectsail net mineralized nitrogen (p>0.01),
so the highest amount of net mineralized nitroges measured in plots without erosion,
and the lowest amount was related to plots witleseerosion. The results showed that
the values of all biological parameters measurexbils with severe erosion degrees were
significantly lower than those in soils without sian and with low erosion. The highest
correlation of biological indicators was with thalwes of carbon and inorganic nitrogen,
phosphorus, and total potassium. Overall, chanyssil microbiota characteristics were
strongly correlated with erosion-induced changesame of the soil's physical and
chemical properties. These results indicate thdtesosion has a significant negative
impact on soil microbial and functional properties
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EXTENDED ABSTRACT

INTRODUCTION

An important indicator for evaluating the healthdasustainability of natural ecosystems is the
condition of soil nutrients. Understanding chanigesoil physical, chemical, and biological propesti
caused by various processes is crucial for asge#isair roles in nutrient cycling and mitigatingeth
adverse effects of ecosystem mismanagement (Ai,&(.8). One of the most evident consequences
of erosion in rangeland ecosystems is soil degi@uatwhich significantly reduces the land’s
productivity (Zeng et al., 2017), disrupts ecosyseand their services and hinders economic
development (Calvo de Anta et al., 2020). As altemany United Nations Sustainable Development
Goals (SDGs) are directly linked to soil functidha(Yan et al., 2015).

This underscores the need to understand soil guafitl its underlying processes for sustainable
development and in addressing challenges suchimstel change mitigation, water management,
vegetation loss, and biodiversity conservationr@gtex et al., 2018; Grilli et al., 2021).

In this study, the relationship between microbiakedsity and water erosion—induced changes in soil
physical and chemical properties was investigatatie Gavor rangeland—forestland as a working unit
to test the following hypotheses:

* Water erosion significantly affects the biolodicgharacteristics and biodiversity of soil in the
Dehbakari Watershed by altering its physical anehdal properties.

* Dissolved organic carbon shows the highest catieh with biological characteristics at erosion-
affected sites in the study area.

DATA AND METHODS

Soil samples (0-30 cm depth) were collected usimgrapletely randomized design along the main
slope, with two transects covering four erosionditans: no erosion, low erosion, moderate erosion,
and severe erosion. Three replicate plots withipettmensions were established for each condition
Furrow erosion was identified as the dominant fofrerosion in the basin.

To assess soil performance, physical and chemrioplepties were measured, including bulk density,
soil moisture content, pH, organic carbon, totétogien and phosphorus, ammonium (NHnitrate
(NOs"), available phosphorus and potassium, net mizedlcarbon, and net mineralized nitrogen.
Biological indicators included soil enzymatic adljy microbial biomass carbon and nitrogen,
microbial population, microbial quotient, and basetrobial respiration.

All data were analyzed using one-way ANOVA in SB88ware, with three replicates per treatment.

RESULTS AND DISCUSSION

Soil samples (0-30 cm depth) were collected usimgrapletely randomized design along the main
slope, with two transects covering four erosiondibons: no erosion, low erosion, moderate erosion,
and severe erosion. Three replicate plots withipettmensions were established for each condition
Furrow erosion was identified as the dominant fofrerosion in the basin.

To assess soil performance, physical and chemrioplepties were measured, including bulk density,
soil moisture content, pH, organic carbon, totélagien and phosphorus, ammonium ¢NHnitrate
(NOs"), available phosphorus and potassium, net mizedlcarbon, and net mineralized nitrogen.
Biological indicators included soil enzymatic adjy microbial biomass carbon and nitrogen,
microbial population, microbial quotient, and basétrobial respiration.

All data were analyzed using one-way ANOVA in SB®8ware, with three replicates per treatment.
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RESULTS AND DISCUSSION

The analysis of variance indicated significant efiéihces in most soil physical, chemical, and
biological properties. As erosion intensity inceésno significant differences were observed ih soi
pH, inorganic carbon, nitrate, and ammonium (P ©10. However, erosion significantly altered
edaphic properties and reduced overall soil muitfionality. Maximum values of soil moisture,
organic nitrogen, organic carbon, total phosphaauajlable potassium, and ammonium were found in
non-eroded plots. These values declined signifigaas erosion intensity increased (P < 0.01).
Although soil erosion did not have a statisticalgnificant effect on net mineralized nitrogen (P >
0.01), its highest values were measured in plothoui erosion and the lowest in plots with severe
erosion. Biological parameters, including microthamass, enzymatic activity, and population, were
significantly reduced in severely eroded soils cared to non-eroded and slightly eroded sites. These
biological parameters were most strongly correlatgth the levels of organic carbon, inorganic
nitrogen, phosphorus, and total potassium. Thelteesonfirm that erosion significantly affects the
structure and function of soil microbial commurstiéncreased erosion intensity negatively impacts
all categories of soil quality, leading to a deelim soil biodiversity and function. Previous sesli
have shown that erosion contributes to structuedradation, nutrient depletion, reduced water
retention, and decreased yield (Li et al., 2015).

Despite this, the impact of erosion on microbiainaaunities has received less attention (Qiu et al.,
2021). The loss of organic matter, nutrients, ammistare observed in the study area appears to
directly contribute to the decline in microbial digity and function. Limited access to these resesir
restricts bacterial metabolism and alters commuodsnposition (Banerjee et al., 2020), disrupting
essential soil microbial functions (Chen et al.2@0 These findings are consistent with those af Qi
et al. (2021) and Li et al. (2015).

CONCLUSION

Overall, the findings of this study demonstratet 8@l biological parameters are strongly influeshce
by land use and slope. These factors affect miat@ammmunity structure and, in turn, influence soll
properties and development. Improper ecosystem geam@nt and erosion lead to a decline in
available nutrients, which plays a key role in r@dg microbial biomass, enzyme activity, and
microbial populations. To prevent further degraolatin erosion-prone areas, the implementation of
effective conservation and soil management straseigi highly recommended.
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