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(a)Fh

Soil carbon sequestration has become increasimgpoitant as one of the most
effective strategies for reducing greenhouse gaisstons and mitigating climate

change. This study aimed to investigate the effettszestock grazing intensity on

soil carbon and nitrogen storage in the Sarsargelands of Khasﬁ&(;ounty, which

are characterized by arid and unique ecologicalditions mples were

collected under three treatments: no gr zinlg, i in@ d heavy grazing, at
three depths (0-30, 30-60, and 60 ) mehg@arameters included pH,
electrical conductlwty bulk, degﬁlwb ic canb total nitrogen, carbon storage,

and nitrogen w ts indicated thetorrand nitrogen storage in the
ungrazed @re e significantly higher than imsanender light and heavy grazing.
ally, ifi the 0-30 cm layer, carbon storage 11.35, 8.73, and 5.34 t/ha, and
nitrogen storage was 1.87, 1.69, and 1.01 t/harundglight, and heavy grazing,

respectively. Heavy grazing caused the greatesictigsh in carbon and nitrogen

stocks at all depths, whereas light grazing haésadr effect. Additionally, bulk

density increased with depth in all sites (from9lt8 1.62 g/cm3), and electrical

conductivity increased significantly in deeper lsyeparticularly under heavy

grazing. These changes reflect the impact of lngsgrazing on soil structure and
quality, potentially reducing microbial activity @ncarbon and nitrogen fixation

processes. Therefore, optimal management of graiitensity is essential to

maintain soil carbon and nitrogen stocks, enhaeddity, and ensure the stability of

rangeland ecosystems in drylands. The findingsligighthe importance of reducing

grazing pressure and preserving vegetation covepregent soil degradation and
control erosion. Such practices improve soil biaabfunction and increase the

resilience of rangelands to climatic stress.
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EXTENDED ABSTRACT

INTRODUCTION

Given the increasing importance of carbon sequistreas an effective solution for reducing
greenhouse gases and the direct role of grazingigeament in soil carbon and vegetation function, it
is essential to investigate the effect of livestgcaizing intensity on carbon and nitrogen sequigstra

in rangelands of arid regions, including Khash Ggumhich has unigue ecological conditions. In
addition to affecting nutrient storage, livestodlazing intensity can lead to structural changes in
vegetation and soil, potentially causing environtakhazards such as soil erosion, biodiversity,loss
and ecosystem degradation. This study aims to rbaettderstand the ecological and management
mechanisms associated with livestock grazing aseésasthe risks and consequences of changes in
grazing intensity, in order to provide effectivdutmns for maintaining and increasing carbon and
nitrogen storage in rangelands while promotingstiirgtainability of natural resources.

DATA AND METHODOLOGY

In order to investigate the effect of livestock zZing intensity on soil carbon and nitrogen storage,
sampling was conducted in three areas, includingazed, light grazing, and heavy grazing. Samples
were collected in June 2023 using a random systempproach. At each site, six 100-meter transects
were established with intervals of about 50 metdrsee transects parallel to the slope direction and
three transects perpendicular to it. Along eachsieat, 10 two-meter plots were sampled with an
interval of 10 meters. Soil was collected from ¢hdepths of 0 to 30, 30 to 60, and 60 to 90 cm, and
composite samples were prepared for each depthraad In total, 54 soil samples were transferred to
the laboratory, and their physical and chemicalppries, including texture, &gidity, electrical

conductivity, bulk density, organic carbon, andalatitrogen, were me surecj‘ jﬁgﬁx confirming the

normality of the data and homogeneity of variancee-way agalys§ oftvariance and Duncan's

multiple range test were used at a significancellef’/5% tﬁoﬁ@ eans.
' Y
7

% 7Y @\ /
RESULTS AND DISCUSSION _ > ()
The analysis of variance rqéé]emcﬁ/ at livestoaeimg intensity significantly affected soil phydica
and chemical pr p@%ﬂ# e ungrazed areaaceithyer carbon storage (0—30 cm) measured 11.35
t/ha with nitrogen.at 1.87 t/ha, decreasing to @08 0.87 t/ha, respectively, at the 60—90 cm depth
Under light grazing, carbon storage declined fra887o 9.02 t/ha (surface to deeper layers) while
nitrogen decreased from 1.69 to 0.81 t/ha. The pealion storage (6.08 t/ha) in the heavy grazing
site was observed in the middle layer (30—60 cnitfy surface nitrogen storage at 1.01 t/ha decrgasin
to 0.56 t/ha at 60—-90 cm. Bulk density increaseth wliepth (1.39-1.62 g/cm3) in all sites, while
electrical conductivity was high at depths of 6@@cm, particularly under heavy grazing.

These findings demonstrate that reduced grazimgéitly enhances soil carbon and nitrogen retention,
whereas heavy grazing drastically depletes botte Vdrtical stratification pattern—higher surface
concentrations gradually decreasing with depth—tsuees the critical role of grazing management
in soil health. Researchers have reported thatltsence of grazing in rangelands has positive teffec
on carbon sequestration and have confirmed thiglt(&ao et al., 2007; Wang et al., 2025; Zhou et
al., 2024). These findings highlight that optimahzjng management is essential for preserving soll
reserves and sustaining the productivity of rangklkecosystems (Chen et al., 2022).

CONCLUSION

The present findings indicate that livestock grgzmtensity plays a decisive role in changes i soi
organic carbon and total nitrogen storage acrosssdil layers of the Sarsaro rangelands in Khash
county. Reducing grazing intensity, especially tlgto grazing removal, leads to increased soil oggani
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matter accumulation and nitrogen storage in botfase (0-30 cm) and subsurface (30-90 cm) layers,
which can lead to improved microbial activity, isased carbon and nitrogen fixation, and improved
soil fertility. Conversely, the destruction of végigon cover due to heavy grazing led to a reduotib
organic matter input and intensified erosion, gigantly reducing soil carbon and nitrogen storage
all depths. The increase in soil bulk density cdusg heavy grazing confirms high soil density and
reduced pore space, which in turn limits water mipility, soil ventilation, and microbial activity,
affecting biogeochemical processes of nutrienttifxa This degradation process reduces the soil's
potential for carbon dioxide absorption and weakimresfunction of soil carbon storage, which can
accelerate greenhouse gas emissions and exacelibzte change. Similarly, reducing soil nitrogen
storage has consequences such as reduced fergdyced biodiversity, and weakened rangeland
ecosystem stability. These results are consistdthh wrevious studies that have reported the
destructive effects of overgrazing on the physichemical, and soil biological properties (Wang et
al., 2024) and the reduction of the carbon stogacity of rangeland ecosystems (Moameri et al.,
2024). Accordingly, implementing careful and optimeanagement of livestock grazing with the aim
of reducing grazing pressure, maintaining vegetatiover, and preventing soil compaction is of vital
importance for maintaining soil quality and redgcienvironmental risks. These approaches help
improve the health of rangeland ecosystems anéagertheir resilience to climate pressures.
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