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Abstract

Livestock grazing is known as one of the most important environmental disturbances in rangelands,
often leading to destructive effects within this ecosystem. Exclosure and pit-seeding are among the most
effective management strategies to mitigate the negative impacts of grazing. This study aimed to
investigate the effects of exclosure and pit-seeding on the composition, diversity, and nutrient content
of vegetation cover in the mountainous rangelands of Darani Olya, Tuyserkan County. Sampling was
conducted using a systematic-random method in a 5-hectare area where pit-seeding with seeds of
Galbanum (Ferula gummosa), Sainfoin (Onobrychis sativa), and Tall wheatgrass (Agropyron
elongatum) had been implemented since 2014, and the area had been fenced. Ten 100-meter transects
spaced 50 meters apart were established, and 10 one-square-meter plots were determined along each
transect. Plant samples (both underground and aerial parts) were collected in both grazing and exclosure
areas. The quantities of total protein, phenol, and nutrients in plant tissues were measured. Simpson
uniformity index, Margalef and Menhinick richness indices and Shannon-Wiener and Simpson diversity
indices were also performed using principal component analysis (PCA) in PC-ORD software. All
samples were analyzed using a non-paired t-test at the 5% significance level. The results revealed
significant differences in the amounts of phosphorus, total protein, and phenol between the exclosure
zone (4.2, 6.4, and 0.69, respectively) and the heaping zone (8.4, 5.3, and 0.65, respectively) at the 5%
level compared to the grazed area. However, the nutrient content in the grazing area was significantly
higher than in the exclosure and mulching areas. Shannon-Wiener and Simpson indices indicated higher
diversity in the exclosure area (1.58 and 0.93, respectively) compared to the grazing area (1.21 and 0.82,
respectively). Margalef and Menhinick richness indices were also significantly higher in the exclosure
and mounding areas (2.43 and 1.85, respectively) compared to the grazing area (1.63 and 1.65,
respectively). However, the Simpson index did not show significant differences between the two regions
at the 5% level. Vegetation in the exclosure area was predominantly composed of native (indigenous)
species that were generally palatable. An optimal combination of exclosure and pit-seeding can enhance
vegetation cover and increase biodiversity in rangelands, thereby contributing to the sustainability and
productivity of these ecosystems.
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