Supporting information to

Land-use intensity and biodiversity effects on
infiltration capacity and hydraulic conductivity
of grassland soils in southern Germany

Sophia Leimer, Doreen Berner, Klaus Birkhofer, Runa S. Boeddinghaus, Markus Fischer, Ellen
Kandeler, Katrin Kuka, Sven Marhan, Daniel Prati, Deborah Schéafer, Ingo Schoning, Emily F.
Solly, Volkmar Wolters, Wolfgang Wilcke



Table S1: Transformations of variables used to obtain approximate normal distribution for the
Pearson correlations, linear model and structural equation model (SEM). For the SEM, some

variables additionally had to be scaled as given in the column Scaling.

y A Transformation Scaling

Infiltration capacity (vp) 0.00 log.(y) -
Unsaturated hydraulic conductivity (K£,) 0.00 log.(y) -
Saturated hydraulic conductivity (K*) 0.00 log.(y) -
Grazing intensity 0.00 log.(y+1) -
Mowing intensity .00 ((y+1)*-1)/A -
Fertilizing intensity -1.00 ((y+1D)A-1)/A -
Land-use intensity 0.00 log.(y) -
Plant species richness 0.00 log.(y) -
Evenness 1.00  (y*1)/X -
Shannon index plants 1.00  (y»1)/X -
Number of herb species 0.00 loge(y) -
Number of grass species 1.00 (y*-1)/A -
Number of legume species .00 (y™1)/A -
Cover of herbs 0.00 log.(y) -
Cover of grasses 1.00  (y»1)/X -
Cover of legumes 0.00 loge(y) -
Total plant cover 1.00 (y*1)/A -
Cover bryophytes 0.00 log.(y+1) -
Aboveground plant biomass .00 (y*-1)/X -
Clay content 2.00 (y*-1)/A z/100
Sand content 0.00 log.(y) -
Earthworm abundance 1.00  (y*-1)/A -
Pauropoda abundance 0.18 ((y+1)*1)/A -
Symphyla abundance 0.33  ((y+1)*1)/X -
Centipede abundance 0.33  ((y+1)*1)/A -
Stone content 0.00 log.(y+1) -
Bulk density 1.00  (y»1)/X -
Microbial C 1.00 (y*1)/A -
Fungal biomass 1.00  (y*-1)/X z/10
Invertebrates 1.00  (y*1)/X -
Slope 0.00 loge(y) -
Fine root biomass 0.00 loge(y) -
Root decomposition 0.00 log.(y) -
Shannon index Myriapoda 0.00 log.(y+1) -
Soil pH 1.00  (y*-1)/X -
Soil depth 0.00 loge(y) -
Total C concentration 1.00  (y*-1)/X -
Inorganic C concentration -0.50  (y*1)/A -
Organic C concentration 1.00 (y*-1)/A z/100
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Table S3: Correlation table between the transformed (Table S1) response variables infiltration
capacity (vp) and unsaturated hydraulic conductivity (k) at different matrix potentials and
saturated hydraulic conductivity (K*), respectively.

K* Ku 129 2]

U [cm] 0.0 -0.1 -2.0 -4.0 -0.1 -2.0 -4.0 -6.0

K* 0.0 1.00 1.00 0.88 0.81 092 087 0.78 0.32

-0.1 1.00 1.00 0.88 0.82 092 088 0.78 0.32
K, -2.0 0.88 0.88 1.00 0.97 092 090 094 0.68
-4.0 0.81 0.82 0.97 1.00 0.92 0.90 0.87 0.80

-0.1 0.92 0.92 092 0.92 1.00 0.99 0.98 0.94
VB -2.0 0.87 0.88 0.90 0.90 0.99 1.00 1.00 0.97
-4.0 0.78 0.78 094 0.87 0.98 1.00 1.00 0.99
-6.0 0.32 0.32 0.68 0.80 094 0.97 0.99 1.00




Table S4: Unstandardized path coefficients of the structural equation model (SEM) of the land-use

intensity (LUI) effect via selected variables on saturated hydraulic conductivity (K*).

Path Coefficient SE  z-value p-value
Plant species richness +— LUI -0.52  0.06 -8.76 <0.001
Plant species richness < Slope 0.03 0.04 0.75 0.456
Plant species richness < Soil depth -0.06  0.05 -1.12 0.264
Plant species richness < Clay content 0.00 0.01 0.35 0.728
Plant species richness < Sand content -0.09 0.06 -1.63 0.103
Plant species richness < Soil pH 0.21 0.10 2.16 0.031
Plant species richness < Inorganic C concentration -0.10 0.07 -1.54 0.125
Plant species richness <+ Stone content 0.03 0.04 0.65 0.515
Fungal biomass +— LUI -0.36  0.16 -2.34 0.019
Fungal biomass < Slope 0.14 0.11 1.24 0.217
Fungal biomass < Soil depth -0.11  0.12 -0.95 0.343
Fungal biomass < Clay content 0.01 0.01 1.07 0.284
Fungal biomass < Sand content -0.17  0.09 -1.87 0.062
Fungal biomass < Soil pH 0.48 0.18 2.63 0.008
Fungal biomass < Inorganic C concentration -0.09 0.11 -0.76 0.445
Fungal biomass < Stone content -0.06 0.11 -0.50 0.618
Shannon index myriapoda <+ LUI -0.11  0.13 -0.86 0.389
Shannon index myriapoda <  Slope 0.03 0.08 0.31 0.760
Shannon index myriapoda <  Soil depth 0.07 0.08 0.87 0.383
Shannon index myriapoda < Clay content 0.00 0.01 -0.46 0.649
Shannon index myriapoda < Sand content -0.04 0.07 -0.57 0.571
Shannon index myriapoda <  Soil pH -0.08 0.17 -0.45 0.652
Shannon index myriapoda < Inorganic C concentration -0.09 0.10 -0.86 0.390
Shannon index myriapoda < Stone content 0.17 0.07 2.43 0.015
Root decomposition «— LUI 0.10 0.15 0.66 0.511
Root decomposition < Slope 0.05 0.09 0.52 0.604
Root decomposition < Soil depth -0.17  0.11 -1.59 0.112
Root decomposition < Clay content -0.02 0.01 -1.30 0.193
Root decomposition < Sand content 0.01 0.08 0.18 0.861
Root decomposition < Soil pH 0.35 0.23 1.53 0.127
Root decomposition < Inorganic C concentration -0.14 0.14 -1.01 0.313
Root decomposition < Stone content -0.12  0.07 -1.64 0.102
Plant species richness < Fungal biomass 0.029 0.01 2.788 0.005
K* +~ LUI -0.51  0.48 -1.06 0.287
K* < Plant species richness 2.74 0.72 3.80 <0.001
K* < Fungal biomass -0.71 047 -1.52 0.129
K* < Shannon index myriapoda 1.00 047 2.12 0.034
K* + Root decomposition 0.68 0.35 1.93 0.053



Table S5: Unstandardized path coefficients of the structural equation model (SEM) of the land-use
intensity (LUI) effect via selected variables on infiltration capacity (vp) at matrix potential ¥ =

-0.1 cm.
Path Coefficient SE  z-value p-value
Plant species richness +— LUI -0.52  0.06 -8.76 <0.001
Plant species richness + Slope 0.03 0.04 0.75 0.456
Plant species richness < Soil depth -0.06 0.05 -1.12 0.264
Plant species richness < Clay content 0.00 0.01 0.35 0.728
Plant species richness < Sand content -0.09 0.06 -1.63 0.103
Plant species richness < Soil pH 0.21 0.10 2.16 0.031
Plant species richness + Inorganic C concentration -0.10  0.07 -1.54 0.125
Plant species richness < Stone content 0.03 0.04 0.65 0.515
Fungal biomass +— LUI -0.36  0.16 -2.34 0.019
Fungal biomass < Slope 0.14 0.11 1.24 0.217
Fungal biomass < Soil depth -0.11  0.12 -0.95 0.343
Fungal biomass < Clay content 0.01 0.01 1.07 0.284
Fungal biomass < Sand content -0.17  0.09 -1.87 0.062
Fungal biomass < Soil pH 0.48 0.18 2.63 0.008
Fungal biomass < Inorganic C concentration -0.09 0.11 -0.76 0.445
Fungal biomass < Stone content -0.06 0.11 -0.50 0.618
Soil organic C concentration <+ LUI 0.40 0.60 0.66 0.510
Soil organic C concentration <  Slope -0.14  0.40 -0.36 0.716
Soil organic C concentration <  Soil depth -0.82  0.36 -2.26 0.024
Soil organic C concentration < Clay content 0.07 0.04 1.83 0.068
Soil organic C concentration <  Sand content -0.08 0.33 -0.23 0.820
Soil organic C concentration <  Soil pH 0.52 0.72 0.72 0.473
Soil organic C concentration < Inorganic C concentration 0.31 0.44 0.69 0.488
Soil organic C concentration < Stone content -0.16  0.29 -0.54 0.587
Root decomposition +~ LUI 0.10 0.15 0.66 0.511
Root decomposition < Slope 0.05 0.09 0.52 0.604
Root decomposition < Soil depth -0.17  0.11 -1.59 0.112
Root decomposition < Clay content -0.02 0.01 -1.30 0.193
Root decomposition < Sand content 0.01 0.08 0.18 0.861
Root decomposition < Soil pH 0.35 0.23 1.53 0.127
Root decomposition < Inorganic C concentration -0.14 0.14 -1.01 0.313
Root decomposition < Stone content -0.12  0.07 -1.64 0.102
Plant species richness < Fungal biomass 0.03 0.01 2.79 0.005
vp (¥ =-0.1 cm) +~ LUI -0.23  0.56 -0.42 0.677
vp (¥ =-0.1 cm) < Plant species richness 2.86 0.80 3.56  <0.001
v (¥ =-0.1 cm) < Fungal biomass -0.96 0.45 -2.14 0.032
v (¥ =-0.1 cm) < Soil organic C concentration 0.23 0.10 2.23 0.026
vp (¥ =-0.1 cm) + Root decomposition 0.82 0.42 1.94 0.052
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Figure S1: Part 1: Relationship between the saturated hydraulic conductivity (log.-transformed
K*in 107% m s7!) and all potential explanatory variables (see Table 1 in main manuscript). The
values given for r and p represent the results of a Pearson correlation for continuous variables that
were transformed according to Table S1 to obtain approximate normal distribution. Regression
lines are shown for illustration purpose only.
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Figure S1: Part 2: Relationship between the saturated hydraulic conductivity (log.-transformed
K*in 107% m s7!) and all potential explanatory variables (see Table 1 in main manuscript). The
values given for r and p represent the results of a Pearson correlation for continuous variables that
were transformed according to Table S1 to obtain approximate normal distribution. Regression
lines are shown for illustration purpose only.
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Figure S2: Comparison of the saturated hydraulic conductivity (log.-transformed K* in 107% m
s71) calculated from infiltration measurements with (a) K* estimated with Rosetta, using clay,
silt, and sand content and bulk density as input data and with (b) K* predicted from a linear
model with the explanatory variables plant species richness, Shannon index Myriapoda, fungal
biomass, and root decomposition (log.(K*) = -8.58 4 3.16 x log.(plant species richness) + 1.00 x
loge(Shannon index Myriapoda +1) - 0.08 x fungal biomass + 0.67 x log.(root decomposition)).
The values given for r and p represent the results of a Pearson correlation of the log-transformed
data.



