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Soil  Location Soil type pH oM CEC EC CaCOs TN TP Sand Silt Clay
(9/kg) (cmol/kg)  (ms/cm)  (g/kg) (9/kg) (9/kg) (%) (%) (%)

1 Jiangxi Red soll 4.94+0.03 10.1+0.1 12.1+0.4 0.05+0.01 0.8+0.3 0.73x0.03 0.62+0.01 19.7+0.5 41.7+4 38.6£3.5
2 Heilongjiang Black soil 5.58+0.03 54.7+0.5 33.4+1 0.09+0.01 0.4+0.2 2.58+0 1+0.02 14.1+£1.2 53.1+0.1 32.8+1

3 Hainan Brick red soil 6.52+0.15 14.4+0.2  10.6+0.7  0.06+0.01 0.8+0.2 0.7£0.02  0.68+0.01 26.7+2.1  36.8+0.4  36.4+1.7
4 Beijing Brown soil 7.94+0.18 15.1+0.4 10.4+0.1 1.55+0.08 39.7+£3.3 0.9£0.02 0.91+0.01 35.6%0.3 43.8+0.4 20.6+0.1
5 Henan Moisture soil 8.05+0.08 12.2+0.5 10.1+0.7 0.2+0.01 84.9+13.9 0.75+0.04 0.82+0.02 18.1+0.4 70.8+0.3 11.1+0.1
6 Ningxia High calcium soil ~ 8.95+0.02 3.3+0.2 4.940.1 0.15+0.01 118.2+13.3 0.25+0.01 0.23+0.01 64.5+0.4  23+0.1 12.5+0.4!

Table S1. Physiochemical properties of the six selected soils.
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Figure S1. Alpha-diversity of observed ASVs in bacterial (a) and fungal (b)
community of soil and gut samples. The differences among treatments were
assessed at a significance of 0.05 by nonparametric Kruskal-Wallis test.
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Figure S2. The principal coordinate analysis (PCoA) of pairwise distance
among bacterial (a&b) and fungal (c&d) communities among soil types and gut
samples based on the Bray-Curtis distance matrix. Adonis test was used to
test whether microbial composition differed among soil and gut samples.
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Figure S3. The principal coordinate analysis (PCoA) of pairwise distance
among functions predicted by PICRSUSt2 (a) and FUNGuild (b) among soil
types and gut samples based on the Bray—Curtis distance matrix. Adonis test
was used to test whether microbial composition differed among soil and gut

samples.
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Figure S4. Bar plot showing relative prevalence of different taxa (genus level)
in soil and collembolan microbiome. The letters of BJ, HAN, HN, HLJ, JX and
NX in horizontal axis represented samples from Beijing, Hainan, Henan,
Heilongjiang, Jiangxi and Ningxia respectively.
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Figure S5. Distance-based redundancy analysis (db-RDA) showed effects of
soil physicochemical variables on bacterial (a) or fungal (b) composition. Red
points represented for gut samples. Black arrows were for effects patency
(P<0.05); grey arrows were for effects quiet (P<0.05).



