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Extended Abstract

Introduction: Vegetation is one of the main foundations in watersheds and its proper and principled management has an
important role in watershed management. Considering the effects of livestock grazing on vegetation and choosing the
appropriate livestock grazing intensity are among the main manifestations in integrated watersheds management. Therefore,
without knowledge of livestock grazing effects on biodiversity, sustainable management of watersheds is not possible. So, it is
so important to be aware of changes in plant diversity and composition under natural disturbances such as livestock grazing for
optimal ecosystem management.

Materials and Methods: This study aimed to investigate the effect of different livestock grazing intensities (low, medium and
high) on spatial diversity indices (alpha, beta, gamma), beta diversity components including turnover and nestedness, and plant
composition in Broujen rangelands in Chaharmahal and Bakhtiari province (mid-June 2017). Sampling was performed based
on a random-systematic sampling design using 60 plots of 2 x 2 m in three representative areas in three livestock grazing
intensities at the peak season of plant growth. Livestock grazing intensity was determined based on distance from watering
points (Omidipour et al., 2021). In this method, the areas near the watering points (distance less than 200 meters) as severe
grazing (high grazing intensity) area, the area with a distance of 200 to 800 meters from the watering points as the medium
grazing intensity and the area with a distance of more than 800 meters from the watering points was selected as a low-intensity
area (Zhao et al., 2007). Calculation of diversity indices was done in "vegan" statistical packages (Oksanen et al., 2018) and
partitioning of beta diversity into their components (turnover vs. nestedness) was performed using "betapart" statistical package
in R software (Baselga & Orme, 2012). The effect of livestock grazing on the alpha, beta and gamma diversity indices as well
as turnover and nestedness component of beta diversity were investigated based on one-way analysis of variance (ANOVA)
and their mean comparison using Duncan's test. To evaluate the effect of livestock grazing on the plant structure and
composition of the studied communities, the non-metric multidimensional scaling test (NMDS) was used in the "vegan™
statistical package in R software (Oksanen et al., 2018).

Results: The results indicated that all diversity indices (alpha, beta and gamma) were significantly affected by grazing intensity
so increasing the livestock grazing intensity causes a significant reduction (P <0.01) of alpha, beta and gamma diversity indices.
The highest values of alpha, beta and gamma diversity were 11.77, 7.22 and 19 in low grazing intensity and 3.44, 3.55 and 7
in the region with high grazing intensity, respectively. Partitioning of beta diversity into their component showed that the
turnover has a greater role than the nestedness component in deriving beta diversity. The results also showed that increasing
the livestock grazing intensity will significantly increase the turnover, which indicates the removal and replacement of plant
species while increasing livestock grazing did not have a significant effect on the nestedness component of beta diversity.
Finally, the results of the NMDS test showed that different livestock grazing intensities caused a significant difference in the
studied communities’ composition so the three grazing areas in the direction of the first axis were separable from each other.
Discussion and Conclusion: The results of this study showed that livestock grazing is one of the main factors affecting plant
diversity and composition. It is one of the most important factors in rangeland dynamics that has a negative effect on diversity
by increasing the livestock grazing intensity. Light and medium grazing create empty spaces (gaps) where other annual plant
species can establish. Livestock grazing can increase the number of species in the area by reducing inter-and intraspecific
competition between plants at low intensities. Also, the higher amount of turnover in high grazing intensity indicates livestock
grazing effect on removal and replacement of most plants under this grazing intensity. Therefore, using light grazing intensity
can be used as a suitable management tool to preserve and improve biodiversity.
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Table 1- Results of one-way analysis of variance comparing diversity indices in different grazing
intensities
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Table 2- One-way analysis of variance of beta diversity index and its components (turnover and
nesting pattern)
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Figure 3- Comparison of the mean of diversity indices (alpha, beta and gamma) and total diversity in
different grazing intensities
Mean comparisons for each of the diversity indices were performed separately based on Duncan's multiple range test at
5% probability level.
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Figure 4- Comparison of the average components of beta diversity (turnover and nestedness pattern) in
different intensities of livestock grazing

Different uppercase and lowercase letters indicate a significant difference (P-value <0.05) between the components of
turnover and nest pattern, respectively, based on Duncan's multi-domain test at the 5% probability level.
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Figure 5- Investigation of the effect of different intensities of livestock grazing on plant composition in the
study areas
Proximity and degree of overlap indicate more similarity in the composition of the two regions.
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