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Abstract
Climate change promote strong controlling forces simultaneous with microhabitat types on biodiversity

patterns in stressful ecosystems. However, the effects of rocky outcrops as a suitable microhabitat are poorly
understood to determine biodiversity patterns in stressful conditions .We aim to investigate 1) variation in the
biodiversity facets in rocky outcrops across climatic factors such as precipitation, 2) compare those patterns
with adjacent ecosystems to understand the effects of rocky outcrops on structuring biodiversity patterns .In
this regard 90 plots of 25m2 were placed in six sites across precipitation gradient (from Shahoud to Gorgan )



under rocky outcrops and surrounding rangeland. Taxonomic diversity was measured using Hill numbers (NO,
N1 and N2) and functional diversity was measured using Fdis index.We found similar taxonomic patterns
(under NO and N1 indices) between outcrop and rangeland communities across precipitation gradient. While,
taxonomic diversity under N2 index showed a significant increase in rangeland simultaneously with non-
significant changes for the outcrop across precipitation gradient. Functional diversity represent opposite trends
across precipitation in rangeland vs outcrop. Such trends exhibited a significant decrease and increase in
functional diversity across precipitation gradient for outcrop and rangeland, respectively. These results
indicated that impacts of rock outcrops on taxonomic diversity were similar to mechanisms shaping taxonomic
diversity in rangelands. While, they supported plant species with similar performance that were less able to
withstand the stressful condition of rangeland ecosystems, with a significant reduction in functional
dispersion. So we need to study the role of rocky outcrops in order to preserve the biodiversity of stressful
ecosystems.
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Figurel: Variation in taxonomic diversity in rocky outcrop and rangeland along climatic gradient.
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Figure2: Variation in functional diversity in rocky outcrop and rangeland along climatic gra

dient.

Table 1 : Results of linear and non-linear regression models on the effect of precipitation in rocky outcrop and

rangeland on taxonomic and functional diversity along climatic gradient.

Im Hill

location | index | AIC R’ P- value
Nonlinear Rangeland | N1 160.9897 0.0558 0.2837
Nonlinear | Rangeland | N2 165.56 0.45 2.2e-16%**
Nonlinear | Rangeland | NO 184.0063 | 0.03596 | 0.3611
Nonlinear | Qutcrop | N1 186.5516 | 0.00615 | 0.8977
Nonlinear | Qutcrop | N2 171.3923 | 0.001475 | 0.8817
Nonlinear | Qutcrop | NO 221.4962 | 0.009818 | 0.5802
Linear Rangeland | N1 159.3974 0.04243 0.2837
Linear Rangeland | N2 150.491 0.004126 | 0.7406
Linear Rangeland | NO 182.1559 0.03097 0.3611
Linear Outcrop | N1 184.7809 | 0.0001355 0.8977
Linear Outcrop | N2 169.4247 | 0.0006231 | 0.8817
Linear Outcrop | NO 223.4487 | 0.008579 | 0.5802
Nonlineaer | Rangeland | Fdis | 155.7132 | 0.7191 3.6e-08***
Nonlinear | Qutcrop | Fdis | 222.1709 | 0.1743 0.04241*
Linear Rangeland | Fdis | 188.959 0.09041 | 0.1064
Linear Outcrop | Fdis | 226.9484 | 0.003271 | 0.7404
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