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Article type: This study aimed to investigate the effects of dbeek exclusion (enclosure) and
Research Article grazing on the physical, chemical, and biologicalperties of soil at three depths

(0-15, 15-30, and 30-45 cm) in the Sarbisheh rangs| located in South
Khorasan Province, Iran. The study area has anclndte with an average annual
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EXTENDED ABSTRACT

INTRODUCTION

In the current situation, where a large part of tmeintry's rangelands are under the threat of
destruction, adopting effective management politigsreserve and restore these valuable resowgces i
an inevitable necessity. Enclosure, as one of tbet mffective methods of rangeland restoration,
requires accurate scientific evaluation in varialimatic and soil conditions. On the other hand,
recognizing changes in soil properties can provalaable information for assessing the sustairtsbili
and ecological health of the rangeland ecosystelnerefore, considering the importance of soll
properties in evaluating the health of rangelarabgstems, this study aims to investigate the efféct
enclosure and livestock grazing on the physicandbal, and biological properties of the soil atth
different depths in the rangelands of the Sarbigtlam in South Khorasan Province.

DATA AND METHODOLOGY

We selected an enclosed area to investigate tleetedf enclosure on the physical, chemical, and
biological properties of soil in the Sarbisheh Rlaangelands. A similar undergrazed area was
considered adjacent to this site for comparisoa esntrol area (free grazing). We attempted tocsele
the control site in such a way that it had the agtsimilarity to the enclosure site in terms afeyal
topographic conditions and physiographic featuBesl sampling was conducted at three soil depths:
0-15, 15-30, and 30-45 cm. The samples were feged with a 2 mm sieve and then divided into
two parts. Some parts of the samples were driegpgn air to measure the physical and chemical
properties (percentage of sand, clay, silt, bulksdg, porosity, average patrticle diameter organic
carbon, organic matter, total nitrogen, availablogphorus, and potassmm |d|ty, electrical
conductivity, percentage of moisture and lime). Oiieer part was stored in aJe ator containing
dry ice and transported to the laboratory for duiblogic gﬁ& s@w| oblal respiration,
stimulated respiration, microbial biomass carbonicrabial nitrogen, and microbial
contribution) to perform microbial tests on therrasmnée:g

M O
RESULTS AND ISCUSS@)
The results of thie soil’ S|cal ﬁropertles inthd that the site had a significant effect on nedst

these propertieshat the 1% level, including bulksity, porosity, average particle diameter, sand
content, and silt content. Also, soil depth hadgmificant effect on all the studied properties.eTh
comparison of average soil chemical properties beitwfenced and grazed areas, as well as at
different depths, revealed that the highest comaganhs of organic carbon and organic matter were
observed at the first depth in the fenced areaolmrast, the lowest values of these two indicators
were obtained at the third depth of the grazed. aretl nitrogen also had the highest amount at the
first depth of the fenced area and generally dsectavith increasing depth. Phosphorus had higher
values in the fenced area and at shallower defttisacidity varied slightly across all treatmeatsd

fell within the neutral to slightly alkaline rang€he analysis of variance results for soil bioladic
properties indicated that the region had a sigaificeffect on most biological indicators, including
microbial biomass production, microbial biomassboar, microbial biomass nitrogen, the ratio of
carbon to microbial biomass nitrogen, and microbatabolic efficiency was significant at the 1%
level. However, it did not have a significant effen the respiration rate caused by the addition of
substrate. Also, soil depth significantly affectal of these indicators except SIR and MBC,
indicating a decrease in microbial activity and signwith increasing depth. The correlation results
showed there was a strong positive correlation éetwall soil biological indicators. Rangeland
enclosure can impact soil microbial diversity tighichanges in plant species composition, biomass,
soil pH, carbon, and nutrient availability (Zhouatt, 2023). The highest amount of soil microbial
biomass, carbon, and nitrogen was observed inuHace layer, indicating a decrease in microbial
activity and population in deeper layers. This dase was more pronounced in the grazed area and
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could be due to soil structure degradation, orgamitter depletion, and grazing pressure. Previous
studies have shown that moderate grazing can teagtteased microbial biomass, but heavy grazing
causes it to decrease (Chen et al., 2016; Northalp, 4999).

CONCLUSION

The results of this study demonstrate that rangetarclosure, as an effective management strategy,
can play a key role in improving the physical, cieah and biological properties of soil in arid and
semi-arid regions. Rangeland enclosure has eftdgtienhanced the physicochemical and biological
properties of soil. The application of enclosursuited in increased porosity, reduced compaction,
improved texture, and increased organic matter muitients such as carbon and nitrogen. Also,
biological indicators such as microbial respiratidsiomass, and microbial nitrogen were more
favorable under enclosure conditions. Overall, @ale serves as a cost-effective management
strategy that can significantly enhance soil gqualiestore physical structure, improve chemical
fertility, and increase soil diversity and biologidunction. Consequently, it represents a crusiep
toward the sustainability of rangeland ecosystenasthe long-term utilization of natural resourdes.

is recommended that the timing, intensity, and tilomeof enclosure be carefully adjusted in rangeélan
management planning according to the climatic, smt biodiversity characteristics of the region to

enhance the effectiveness of this strategy. \
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