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Microbial eukaryotes serve as pivotal components of soil ecosystems, playing central roles in energy flow, nutrient cycling, and micro-food-web stability [2]. Despite their functional importance, mechanisms governing community assembly—particularly in macroscopically homogeneous habitats—remain poorly understood [4]. In intrazonal wetland vegetation within the forest-steppe zone, where soil moisture is saturated and relatively homogeneous, we investigated whether microspatial patterns (2m scale) of soil testate amoeba assemblages are driven by environmental filtering or stochastic processes [3].

Using distance-based Moran's eigenvector maps (dbMEM) and variation partitioning [3], we analyzed 51 testate amoeba species from 30 contiguous samples at the Kuncherovo forest plot. Linear trend detection revealed no significant large-scale gradients (mean adjusted R² = 1.27%, p = 0.41). Forward selection identified five significant spatial variables (MEM2, MEM3, MEM4, MEM5, MEM9), explaining 28.69% of species variation (adjusted R² = 13.84%).

Variation partitioning revealed that measured soil moisture exhibited no independent explanatory power (-1.10%), whereas a latent environmental gradient (CA1) possessed genuine independent effects (+4.72%) and showed strong coupling with spatial structure (4.93% shared) [6]. Five species showed significant correlations with the latent gradient (|r| > 0.4, p < 0.05), with Phryganella acropodia penardi displaying the strongest association (r = –0.754, p < 0.001).

These findings suggest that microscale spatial patterns exist but have limited explanatory power. Five MEMs are statistically significant yet collectively explain only 13.84% of community variation, suggesting either stochastic processes as the dominant drivers or complex environmental filtering acting at 2-meter extent.Soil moisture does not show an influence on testate amoeba assemblage composition in forest, whereas other unmeasured factors (aliased by the latent gradient) are significant predictors.The latent environmental gradient reveals hidden environmental filtering, independently explaining 4.72% of variation and exhibiting strong coupling with spatial structure (4.93% shared).

The analytical workflow will be replicated across three additional sites and at a smaller spatial scale to test pattern generalizability across the forest-steppe landscape.
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