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Table 4. Correlation (CCA) between protist amoeboid species and soil properties matrix during wet season (P values based on 999 permuta-
tion. * = P < 0.05).

Soil property CA1 CA2 r2 Pr (> r)

Moisture –0.69778 –0.71631 0.0973 0.313

Sand 0.94794 –0.31844 0.024 0.738

Silt –0.68819 –0.72553 0.0514 0.508

Clay –0.13104 0.99138 0.2244 0.067

Electrical conductivity 0.01926 0.99981 0.3154 0.015 *

pH 0.17476 –0.98461 0.2409 0.039 *

Organic matter –0.85677 –0.5157 0.1798 0.099

Ortophosphates –0.4224 –0.90641 0.198 0.095

Figure 1. Study area, showing vegetation patches in the desert of Tehuacán, Puebla, Mexico. In addition, the analyzed microhabitats are 
shown: Pr. laevigata, Pa. praecox and bare soil.
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Figure 2. Cumulative richness plots of amoeboid protists present under Pr. laevigata (PL), Pa. praecox (PP) and bare soil (BS) during dry 
and wet seasons at 0–30 cm. a) eruptive pseudopods, and b) acanthopodial pseudopods. ND: not determined. 

they persisted under two desert shrubs that we investi-
gated, which acted as refugia.

Finally, we remark that thermophilic Heterolobosea 
can withstand adverse conditions (i.e., heat and low 
moisture) during all seasons and probably constitute the 
resident population of heterotrophic protists in many 
deserts. Given the essential role played by small hetero-
trophic protists in soils, Heterolobosea are most likely 
to constitute keystone organisms in arid ecosystems.
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 Figure 4. Relationship between amoeboid protist richness and 
soil parameters during the wet season in three microhabitats by CCA: 
PL: Pr. laevigata, PP: Pa. praecox, and BS: bare soil. The names and 
abbreviations of the amoeboid protist species can be found in table 3.

 Figure 3. Rarefaction curves of number of species of amoeboid 
protists by different microhabitats: Pr. laevigata (diamonds), Pa. 
praecox (squares), and bare soil (triangles) in a) dry and b) wet sea-
son (error bars are 95% CI).
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