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Objectives: In this study, plant diversity in Kula volcano was determined at the level of alpha and 
beta diversity for newly classified vegetatation types.

Materials and Methods: The working approach was based on a stratified random sampling design 
using stratification by altitude and aspect. In each stratum (16 strata), 7-10 vegetation sampling 
units with a standardized size of 10 m2 was placed and sampled for species composition and 
species cover using the modified Braun Blanquet scala. The gathered field data was classified into 
vegetation types using phytosociological software (JUICE 7.0). We calculated a variety of alpha-
diversity parameters (Species richness, Endemic richness, Shannon diversity) and analyzed how 
they respond along different environmental gradients such as altitude or slope. Furthermore, we 
analyzed whether vegetation types differ significantly in alpha diversity using one way ANOVA. 
Then, beta diversity, i.e. the differences in species composition were quantified to measure the 
uniqueness of each vegetation type. Alpha and beta diversity measures were analyzed with 
multivatriate statistics (Non-metric Multidimensional Scaling and post-hoc correlation) to measure 
the relationship between environmental factors and biodiversity parameters.

Results: There were 221 vegetation plots sampled for sampled species composition and species 
cover using the modified Braun Blanquet scala. Alpha diversity measures, Species Richness (S), 
Simpsons Dominance Index (D) and Margalef´s Index (M) were calculated using the free software 
PAST (Hammer et al. 2001). For all measures were found polynomial relationships with altitude. 
However, while the dominance index revealed a positive unimodal relationship, we found a 
negative unimodal relationship for (S) and (M). The analysis of beta-diversity (i.e. dissimilarity in 
species composition between pre-defined groups) revealed clear differences between the analyzed 
hillsides and altitudinal zones of the Kula volcano. These different patterns were also found using 
nonmetric-multidimensional scaling ordination when based on the Jaccard distance, but not when a 
quantitative measure of dissimilarity, e.g. Bray-Curtis distance, was applied. 

Conclusion: We present and discuss an interesting pattern of negative dominance-diversity 
relationship found for vascular plants along a short altitudinal gradient. Furthermore, we show 
clearly separated species composition depending on aspect and altitudinal zonation, hence based on 
different ecological conditions.
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