Diversity of Testate Amoebae from tundra landscape: Environmental Drivers and Community Structure
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This study investigates the diversity of testate amoebae in Arctic tundra ecosystems, focusing on the effects of various environmental variables, such as permafrost depth, moisture content, dissolved organic carbon (DOC), dissolved organic nitrogen (DON), and organic matter content (OMC). We used mixed-effects models and stepwise regression to analyze species richness (S), Shannon diversity (D), and evenness (E), across two soil layers, one with living moss and the other with dead moss.
Fieldwork was conducted in July 2023 on the Yamal Peninsula (66.54–66.71°N, 66.22–66.73°E), a region dominated by permafrost and characterized by shrub tundra, with many thermokarst lakes and peatlands. Sampling covered 24 points, representing a variety of microrelief features and vegetation types. A total of 48 samples were collected. Diversity indices (S, D, E) were calculated using the vegan package in R [. Linear mixed-effects models (LMMs) with sampling point as a random effect assessed layer-specific differences. Stepwise regression identified key environmental predictors. 
Species richness (S) was significantly lower in the living layer (mean S: 18.3 ± 4.2) compared to the bottom layer (22.5 ± 4.8; p < 0.001). Shannon diversity (D) showed no significant layer effect (p = 0.217), but evenness (E) was marginally higher in the living layer. Moisture positively correlated with S (p < 0.001) in the bottom layer. DOC and DON showed no significant effects after stepwise selection. Dominant taxa included Trinema lineare (27.5% relative abundance), Meisterfieldia chibisovi (14.9%), and Assulina muscorum (7.9%). Eight rare taxa occurred in only one sample.
The observed layer-specific diversity patterns likely reflect microhabitat heterogeneity. Higher moisture in bottom layers may support greater species richness by enhancing microbial activity. Notably, the random effect of sampling point explained >45% of variance in mixed models (R²c = 0.47 for S), underscoring spatial heterogeneity in tundra landscapes.
Results revealed significant differences in species richness metric between layers, with moisture and organic matter emerging as key predictors. These findings highlight the sensitivity of testate amoebae to microhabitat conditions in permafrost-dominated landscapes.
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