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This study aimed to evaluate the efficiency of the "tabula" package in R for
plant sociology studies and to assess the long-term effects of grazing
exclusion on biodiversity components in rangelands of Zirkouh, South
Khorasan Province. Sampling was conducted in grazed and enclosed (>30
years) areas by establishing 60 plots of 4 m2 using a randomized-systematic
method along transects. Alpha diversity indices, beta diversity indices, and
similarity coefficients were calculated using the tabula package. The results

showed that despite higher basal density in the grazed area (2960
individuals), this area had higher species richness (25 species) compared to
the enclosed area (22 species). The Shannon-Wiener (1.26 vs. 0.90),
Brillouin (1.25 vs. 0.89), and Mclintosh (0.38 vs. 0.21) diversity indices
showed significantly higher values in the grazed area (p<0.01). The Chao 1
estimator in the grazed area (74.98) was substantially higher than in the
enclosed area (34.09), indicating greater potential for undetected species. In
contrast, the Simpson (0.39 vs. 0.63) and Berger-Parker (0.54 vs. 0.78)
dominance indices indicated higher dominance in the enclosed area.

Resampling analyses confirmed the stability of estimates and showed
positive bias in both areas. Cody's index with a value of 10.5 revealed a high
rate of species replacement along the grazing gradient. Bromus tectorum was
the most abundant species in both areas, while Poa bulbosa showed strong
dependence on livestock presence, with its frequency drastically reduced
under exclosure conditions. The tabula package demonstrated high

efficiency in accurately calculating diversity indices, estimating bias and
error through resampling methods, and visualizing patterns of species co-
occurrence and abundance. This research showed that long-term grazing
exclusion does not necessarily lead to increased species diversity, and
designing management programs requires a flexible approach based on the
region's ecological conditions.
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