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Details of the analyzed rose species

The Rosa species dataset includes the following species:
R. agrestis (18 data points),
R. arvensis (153 data points),
R. balsamica (3 data points),
R. caesia (2 data points),
R. canina (3832 data points),
R. corymbifera (122 data points),
R. deseglisei (1 data point),
R. dumalis (74 data points),
R. gallica (85 data points),
R. glauca (157 data points),
R. majalis (1293 data points),
R. micrantha (39 data points),
R. rubiginosa (1127 data points),
R. sempervirens (172 data points),
R. sherardii (40 data points),
R. spinosissima (874 data points),
R. squarrosa (9 data points),
R. stylosa (1 data point),
R. subcanina (4 data points),
R. subcollina (1 data point),
R. villosa (79 data points), and

R. x andegavensis (5 data points).



SI Table 1. Results of the random forest analysis used for variable importance ranking in Rosa spp. modelling.
The table includes the following performance metrics for each environmental variable: root mean square error
(RMSE); R-squared (Rsquared); and mean absolute error (MAE), the average of absolute prediction errors.
Standard deviations are also provided for each metric across repeated 10-fold cross-validation with 25
repetitions: RMSE SD, Rsquared SD, and MAE SD. Variables above the red threshold line were retained for

further analysis based on a 5% quality drop criterion.

Variables RMSE Rsquared MAE RMSE SD Rsquared SD MAE SD
bio2 0.404 0.351 0.309 0.021 0.061 0.018
biol 0.339 0.543 0.21 0.029 0.077 0.028
bio10 0.288 0.666 0.17 0.021 0.048 0.017
bio8 0.276 0.696 0.162 0.018 0.041 0.015
bio6 0.268 0.712 0.156 0.018 0.04 0.013
bio19 0.261 0.727 0.143 0.02 0.042 0.014
bio5 0.257 0.736 0.141 0.018 0.038 0.012
biol2 0.255 0.739 0.14 0.019 0.039 0.013
bioll 0.254 0.742 0.137 0.018 0.038 0.012
bdod 0.252 0.745 0.136 0.018 0.037 0.012
bio7 0.251 0.748 0.136 0.018 0.037 0.012
cfvo 0.25 0.749 0.135 0.018 0.036 0.012
bio3 0.249 0.752 0.134 0.017 0.036 0.011
cec 0.248 0.754 0.135 0.017 0.035 0.011
bio4 0.248 0.753 0.134 0.017 0.035 0.012
bio18 0.248 0.754 0.135 0.018 0.036 0.012
biol7 0.248 0.754 0.135 0.017 0.036 0.012
clay 0.249 0.753 0.136 0.018 0.036 0.012
bio9 0.248 0.753 0.136 0.017 0.036 0.012
nitrogen 0.249 0.752 0.137 0.017 0.036 0.012
soc 0.249 0.752 0.137 0.018 0.036 0.012
ocs 0.249 0.752 0.138 0.017 0.036 0.012
biol6 0.25 0.751 0.138 0.017 0.036 0.012
ocd 0.25 0.75 0.138 0.017 0.036 0.012
sand 0.25 0.75 0.139 0.017 0.036 0.012
phh2o 0.25 0.75 0.139 0.017 0.036 0.012
biol4 0.25 0.749 0.139 0.017 0.036 0.012
silt 0.25 0.749 0.14 0.017 0.036 0.012
bio13 0.25 0.75 0.14 0.018 0.037 0.012
bio15 0.25 0.75 0.14 0.018 0.037 0.011




SI Table 2. Results of the random forest analysis used for variable importance ranking in D. rosae modelling.
The table includes the following performance metrics for each environmental variable: root mean square error
(RMSE); R-squared (Rsquared); and mean absolute error (MAE), the average of absolute prediction errors.
Standard deviations across repeated 10-fold cross-validation with 25 repetitions are also included: RMSE SD,
Rsquared SD, and MAE SD. Variables above the red threshold line were retained for further analysis based

on a 5% quality drop criterion.

Variables RMSE Rsquared MAE RMSESD RsquaredSD MAESD
RosaSp 0.403 0.394 0.245 0.059 0.142 0.052
bio8 0.338 0.543 0.208 0.054 0.133 0.044
bio10 03 0.633 0.183 0.058 0.137 0.043
biol7 0.283 0.672 0.169 0.058 0.133 0.041
bioll 0.272 0.697 0.161 0.057 0.126 0.039
biol 0.264 0.712 0.147 0.058 0.123 0.038
bio19 0.26 0.721 0.144 0.056 0.118 0.037
bio7 0.258 0.726 0.143 0.056 0.116 0.037
bio4 0.257 0.728 0.14 0.056 0.117 0.037
bio3 0.255 0.731 0.14 0.056 0.115 0.037
bio5 0.255 0.732 0.14 0.055 0.114 0.037
biol8 0.254 0.732 0.139 0.056 0.115 0.037
biol5 0.254 0.733 0.139 0.056 0.115 0.037
bio9 0.254 0.734 0.139 0.055 0.114 0.036
bio6 0.254 0.733 0.139 0.055 0.114 0.037
biol4 0.253 0.735 0.138 0.056 0.114 0.037
bio12 0.253 0.736 0.138 0.056 0.113 0.036
bio2 0.252 0.737 0.137 0.056 0.114 0.036
biol6 0.251 0.74 0.137 0.055 0.113 0.036
bio13 0.251 0.74 0.137 0.055 0.112 0.036

SI Table 3 Processed presence-absence dataset for Rosa spp. used directly in the modelling. The table includes geographic coordinates (X,
Y), a binary presence-absence indicator (PA; 1 = presence, 0 = pseudo-absence), and the pseudo-absence generation method (Method).
Presence data were paired with three alternative random pseudo-absence datasets (RSEP, TS, TSKM), resulting in three replicated
datasets. The final table contains 6,420 rows, comprising 1,070 unique presence records (repeated three times) and 1,070 pseudo-absence
records generated per method. The presence records correspond to 19 Rosa species included in the analyses.

(file available online)

SI Table 4 Processed presence-absence dataset for Diplolepis rosae used directly in the modelling. The table includes geographic
coordinates (X, Y), a binary presence-absence indicator (PA; 1 = presence, 0 = pseudo-absence), and the pseudo-absence generation
method (Method). Presence data were paired with three alternative random pseudo-absence datasets (RSEP, TS, TSKM), resulting in
three replicated datasets. The final table contains 2,958 rows, comprising 493 unique presence records (repeated three times) and 493
pseudo-absence records generated per method.
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SI Fig. 1 Variable selection results from the random forest analysis for Rosa spp., using repeated 10-fold cross-validation with 25
repetitions. The red line indicates the quality drop threshold (5%) used to identify relevant environmental variables based on RMSE

and pseudo-R2 scores. A total of 12 variables fell to the left of the red line and were retained for further processing.
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SI Fig. 2 Variable selection results from the random forest analysis for D. rosae, using repeated 10-fold cross-validation with 25

repetitions. The red line indicates the 5% quality drop threshold based on RMSE and pseudo-R2 scores. A total of 16 variables were

retained to the left of the red line for further processing.
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SI Fig. 3 Collinearity analysis for environmental variables selected for Rosa spp., performed using the ‘virtualspecies’ R package.
Variables were grouped based on Pearson’s correlation (threshold = 0.7) to reduce multicollinearity, with one variable retained
from each of the six identified groups for modelling. The retained variables in order of importance were: mean diurnal
temperature range (bio2); annual mean temperature (biol); mean temperature of the warmest quarter (biol0); annual

precipitation (bio12); bulk density (bdod); and volumetric fraction of coarse fragments (cfvo).
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SI Fig. 4 Collinearity analysis for environmental variables selected for Diplolepis rosae, performed using the ‘virtualspecies” R
package. Variables were grouped based on Pearson’s correlation (threshold = 0.7) to reduce multicollinearity, with one variable
retained from each of the seven identified groups for modelling. The retained variables in order of importance were: global
distribution of Rosa spp. (RosaSp_global_dist_RSEP_random); mean temperature of the warmest quarter (bio10); precipitation
of the driest quarter (biol7); annual mean temperature (biol); precipitation of the coldest quarter (bio19); precipitation of the

warmest quarter (biol8); and precipitation seasonality (bio15).



