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Table A1: Summary characteristics of the neophytes in the Czech flora studied in the present 
paper, shown separately for invasive (n = 27) and non-invasive (n = 41) alien species. Differences 
between invasive and non-invasive species tested with chi-square test or one-way ANOVA, for minimum 
residence time and species frequency on square-root and ln transformed data, respectively. 

Non-invasive Invasive Difference 

Life history 

annuals 15 (37 %) 
monocarpic 
perennials 9 (22 %) 
polycarpic 
perennials 17 (41 %) 

annuals 13 (48 %) 
monocarpic 
perennials 4 (15 %) 
polycarpic 
perennials 10 (37 %) 

X2 = 1.378; 
df = 2; p = 0.502 

Minimum residence time 
(years, mean ± sd) 

144.7 ± 54.6 156.5 ± 37.6 
F = 1.289; 
df = 1, 59; 
p = 0.261 

Max cover (%, mean ± sd) 
(min, max) 

35.6 ± 31.4 
(1-88) 

70.4 ± 35.2 
(1-99) 

F = 5.1427; 
df = 1, 55; 
p = 0.027 

Species frequency (number of 
occupied grids, mean ± sd); 
(min, max) 

392.3 ± 534.8 
(5-1851) 

657.3 ± 563.5 
(30-2190) 

F = 7.722; 
df = 1, 65; 
p = 0.007 

Phylogenetic novelty (absence 
of native congener growing in 
the same habitats) 

No – 17 (41 %) 
Yes – 24 (59 %) 

No – 13 (48 %) 
Yes – 14 (52 %) 

X2 = 0.591; 
df = 1; p = 0.442 



Table A2: List of studied species, their description and PSF indices for biomass and 
seedling establishment. p-values indicate whether seedling establishment or biomass in the feedback 
phase are affected by soil treatment (conditioned, not-conditioned). Significant values (p < 0.05) 
are in bold, marginally significant values (p < 0.1) in italics. Life history: an – annual, mono – 
monocarpic perennial, per – polycarpic perennial. Invasion status: inv – invasive, non-inv – non-
invasive. MRT – minimum residence time (number of years elapsed since the first record of 
occurrence in the Czech Republic). Species frequency – number of colonized quadrants of basic cells 
in grid mapping. Maximum cover – maximum cover in the field, number of popul. – number of 
populations studied; asterisks indicate that seeds from a commercial supplier were used for one 
population. Year of planting: 1 = 2015, 2 = 2016, 3 = 2017. NA – information not available. 











Table A3: Abiotic characteristics of the soil prior to the conditioning phase. Values show the mean and 
standard deviation of six samples. The analyses were performed by the Analytical Laboratory of Institute 
of Botany, Czech Academy of Sciences, Průhonice. The methods used for the analyses are described in 
detail in Raabova et al. (2008). 

mean ± sd 
pH(KCl) 7.66 ± 0.06 
total N [%] 0.07 ± 0.01 
total C [%] 1.51 ± 0.25 
exchangeable Ca [mg/kg] 2272.77 ± 357.71 
exchangeable Mg [mg/kg] 164.81 ± 33.62 
exchangeable K [mg/kg] 84.92 ± 21.16 
exchangeable P [mg/kg] 31.54 ± 4.57 
total P [mg/kg] 246.47 ± 34.85 



Table A4: Results of mixed effect models with i) seedling establishment and ii) biomass 
from the feedback phase as dependent variables and phylogenetic eigenvectors (axes 1-3), MRT, soil 
treatment, measure of invasion and their interaction as explanatory variables. Measure of invasion: 
invasion status, square-root transformed species frequency and maximum cover, respectively. Species, 
populations, pairs of pots, and year of planting were used as random effects. DenDF - Satterthwaite 
approximation for degrees of freedom. NumDF = 1 for all variables. Significant values (p < 0.05) are 
in bold, marginally significant values (p < 0.1) are in italics. Species frequency – number of colonized 
quadrants of basic cells in grid mapping. Maximum cover – based on maximum cover in the field, taken 
from the Pladias database (Chytry 2016), transformed into a discrete variable with three levels (low cover 
< 10 %, medium 11-50 %, high > 50 %). 

axis1 axis2 axis3 MRT soil 
treatment 

measure 
of 

invasion 

meas. of 
invasion 

* soil
treat.

Seedling 
establishment 

invasion 
status 

DenDF 161.3 160.2 160.4 161.0 3037.1 160.6 3037.0 

F 1.54 3.37 0.00 8.26 11.90 0.05 3.53 

p 0.216 0.068 0.973 0.005 0.001 0.823 0.049 

species 
frequency 

DenDF 159.4 158.2 158.6 158.6 2996.4 330.0 2999.4 

F 1.73 3.36 0.07 8.34 1.27 5.36 9.88 

p 0.190 0.069 0.259 0.004 0.259 0.005 0.002 

maximum 
cover 

DenDF 134.3 133.2 133.5 133.9 2546.7 133.6 2546.4 

F 0.00 6.92 0.11 4.71 10.78 2.74 5.61 

p 0.965 0.010 0.739 0.032 0.001 0.069 0.004 

Biomass 

invasion 
status 

DenDF 161.3 160.7 160.8 161.1 3026.7 160.9 3026.5 
F 1.45 0.01 2.98 1.83 24.50 0.47 1.50 
p 0.230 0.920 0.086 0.178 <0.001 0.494 0.220 

species 
frequency 

DenDF 159.3 158.7 158.9 158.9 2987.2 312.5 2988.6 
F 1.42 0.26 1.05 0.85 10.45 1.17 0.17 
p 0.236 0.611 0.306 0.359 0.001 0.217 0.679 

maximum 
cover 

DenDF 134.2 133.7 133.8 134.1 2545.5 133.9 2545.4 

F 0.80 0.61 0.06 0.03 14.23 0.93 2.54 

p 0.372 0.438 0.814 0.860 <0.001 0.396 0.079 



Table A5: Comparison of delta AIC for models studying the effect of various species characteristics on 
invasive status, species frequency and maximum cover in the field. Underlined variables are data obtained 
in this study. For invasive status, we used generalized linear models with binomial error distribution, for 
species frequency linear models on square-root transformed data and for maximum cover linear models 
with multinomial error distribution (‘multinom’ function in ‘nnet’ package in R, Venables and Ripley, 
2002). Values in bold indicate models that were significantly better (p < 0.05) than the null model. 
Asterisks indicate that the variable was selected for the optimal model, using the ‘dredge’ function in the 
‘MuMIn’ package in R (Bartoń, 2019).  

invasion status species frequency maximum cover 
delta AIC rank delta AIC rank delta AIC rank 

specific leaf area -23.217 1 * -170.788 1 * -41.780 1 * 

releasing height -21.801 2 * -92.106 2 * -18.587 2 * 

MRT -6.814 3 -57.521 3 * -11.483 3 * 

seedling growth rate -3.111 4 -26.486 4 * -1.396 7 

PSF seedling establishment -1.871 5 -16.757 5 -0.024 11 

anemochory  0.065 6 -14.767 6 -2.460 6 

ploidy level 0.227 7 -6.385 8 -0.249 10 

propagule length-width ratio 0.404 8 -8.217 7 -0.608 8 

buyoancy 0.667 9 1.606 15 3.392 15 
PSF biomass 0.814 10 0.997 10 3.508 16 
seedling establishment 0.956 11 1.302 14 2.256 13 
germination 1.519 12 1.284 13 2.685 14 
number of propagules per m2 1.783 13 1.781 16 3.959 17 
genome size 1.932 14 1.113 11 -4.354 5 

phylogenetic novelty 1.982 15 -3.193 9 0.2077 12 
propagule weight 1.991 16 1.245 12 -0.354 9 

life history 2.979 17 3.012 17 -4.447 4 



Fig. A1: Soil conditioning index for (a) total nitrogen and (b) total carbon in soil conditioned by 
species with negative and with positive PSF. The index is calculated as ln (value of conditioned 
soil / value of control soil). The plots are based on data of five species with negative and five 
species with positive PSF. 



Fig. A2: Dependence of mean residuals for seedling establishment across species, after 
accounting for phylogenetic information, MRT and random effect of species, population, year of planting 
and pairs of pots, on square-root transformed species frequency in quadrants of the basic grid 
mapping cells for conditioned and control soil. Better performance in conditioned soil compared to 
control indicates positive PSF, better performance in control soil compared to conditioned soil indicates 
negative PSF. 



Fig. A3: Seedling establishment of species with low (< 10 %), medium (11-50 %) and high (> 50 
%) maximum cover in the field in control and conditioned soil (mean ± SE). Asterisks indicate significant 
(P < 0.05) difference between control and conditioned soil. Better performance in conditioned soil 
compared to control indicates positive PSF, better performance in control soil compared to conditioned 
soil indicates negative PSF. Number of species in each category in indicated by n.  



Fig. A4: Square-root transformed biomass of species with low (< 10 %), medium (11-50 %) and high (> 
50 %) maximum cover in the field in control and conditioned soil (mean ± SE). Asterisks indicate 
significant (P < 0.05) difference between control and conditioned soil. Better performance in conditioned 
soil compared to control indicates positive PSF, better performance in control soil compared to 
conditioned soil indicates negative PSF. Number of species in each category in indicated by n. 
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