
Supplementary Information to: 

Meta-scale mountain grassland observatories uncover commonalities as well as specific interactions 

among plant and non-rhizosphere soil bacterial communities 

 

Erika Yashiro1, Eric Pinto-Figueroa2, Aline Buri3, Jorge E. Spangenberg3, Thierry Adatte4, Helene Niculita-

Hirzel5, Antoine Guisan2,3*, and Jan Roelof van der Meer1* 

 

* Shared last authorship 

 

1) Department of Fundamental Microbiology, University of Lausanne, 1015 Lausanne, Switzerland 

2) Department of Ecology and Evolution, University of Lausanne, 1015 Lausanne, Switzerland  

3) Institute of Earth Surface Dynamics, University of Lausanne, 1015 Lausanne, Switzerland  

4) Institute of Earth Sciences, University of Lausanne, 1015 Lausanne, Switzerland 

5) Institute for Work and Health, University of Lausanne and Geneva, 1066 Epalinges-Lausanne, 
Switzerland 
 
 
 
 
Figures S1-S7 
Table S1 
 



 
 

 
 
Figure S1. Faith's phylogenetic diversity of the bacterial communities across the soil pH gradient. The communities are 
color-coded according to the vegetation alliance of the respective sites. The lm function was used to generate a 
quadratic equation to fit the data points, and the adjusted R squared and p values of the model fit are indicated.  
 

 
 
Figure S2. Scatterplot of the bacterial NTI and plant species richness residuals after removing the effect of soil pH. The 
points are color-coded according to the vegetation alliance to which each site belongs.  
 
 



 
 
Figure S3. Non-metric multidimensional scaling plots of the bacterial weighted UniFrac matrices. The ordihulls delimit 
the sites belonging to the respective vegetation alliances. (A) The sites where bacterial indicator OTUs were identified, 
and (B) the sites where no indicator OTUs were identified. 
 
 
 

 
Figure S4. Non-metric multidimensional scaling plots of the bacterial unweighted UniFrac matrices. The ordihulls 
delimit the sites belonging to the respective vegetation alliances. (A) The sites where bacterial indicator OTUs were 
identified, and (B) the sites where no indicator OTUs were identified. 
 
 
 
 
 
 
 



 
 
Figure S5. Co-occurrence network from Figure 5, showing the taxonomic identity of the plant nodes. 



 
 
 
Figure S6. Heatmap of the prevalence of plant species across the vegetation alliances. Only those bacterial-associated 
plant species belonging to co-occurrence clusters (Figure 3) without indicator OTU assignments are shown. 
 
 

Ag
ro

sti
s c

ap
illa

ris

An
th

ox
an

th
um

 od
or

at
um

 ag
gr.

Alc
he

m
illa

 vu
lga

ris
 ag

gr.

Fe
stu

ca
 ru

br
a a

gg
r.

Ta
ra

xa
cu

m
 offi

cin
ale

 ag
gr.

Tri
fol

ium
 re

pe
ns

 ss
tr.

Tri
fol

ium
 pr

at
en

se
 sl.

Cy
no

su
ru

s c
ris

ta
tu

s

Pr
un

ell
a v

ulg
ar

is

Da
cty

lis
 gl

om
era

ta

Fe
stu

ca
 pr

at
en

sis
 sl.

Ra
nu

nc
ulu

s a
cri

s s
l.

Ru
m

ex
 ac

eto
sa

854
849
818
866
884
881
608
873
606
847
864
885
859
870
909
850
835
805
843
800
894
671
655
754
699
709
841
871
862
833
722
765.0724
899
844
770
703
842
831
825
814
753
769
806
779.0807B9
791
904
777
737
633
679
628
666
725
649
631
669
763.0723B8c
887
872
868
618
653
720
661
705
658
624
698.0828
738
724
670
625.0801
652
622
644
689
678
748
677
676
659
715
700
619
744
693
717
780
812
855
861
746
694
803
745
726
890
643
757
860

Plant cover abundance
Arabidion caerulae
Arrhenatherion

Calthion
Caricion ferruginae
Caricion firmae

Cynosurion

Elynion

Mesobromion

Nardion

Petasition paradoxi
Poion alpinae

Polygono trisetion

Rumicion alpini
Seslerion

Thlaspion rotundifolii

0 30 60



 



Figure S7. Effects on different environmental variables on Spearman correlation coefficients within the respective co-
occurrence clusters harboring both plant and bacterial nodes. The correlation analyses were done between the plant 
species (green) and bacterial OTUs (purple) and (A) soil bulk soil water content, (B) total organic carbon content, (C) 
soil hydrogen index, (D) stable isotopic carbon ratio, (E) soil mineral carbon content, and (F) total nitrogen content. The 
red line indicates Spearman coefficients 0.6 and -0.6, which were the coefficient thresholds used to build the plant-
bacteria co-occurrence networks in Figure 5. The purple and green circles indicate individual bacterial OTUs and plant 
species, respectively. 
 



Table S1. List of plant indicator species of those alliances represented by more than one site in the study. 
 
Plant	species	 Alliance	
Fragaria	vesca	 Arrhenatherion	
Caltha	palustris	 Calthion	
Equisetum	palustre	 Calthion	
Ranunculus	aconitifolius	 Calthion	
Valeriana	dioica	 Calthion	
Juncus	articulatus	 Calthion	
Juncus	filiformis	 Calthion	
Saxifraga	paniculata	 Elynion	
Sanguisorba	minor	sl.	 Mesobromion	
Plantago	media	 Medobromion	
Potentilla	aurea	 Nardion	
Myosotis	alpestris	 Poion	alpinae	
Trifolium	thalii	 Poion	alpinae	
Geranium	sylvaticum	 Polygono	trisetion	
Tussilago	farfara	 Rumicion	alpini	
Calamagrostis	varia	 Seslerion	
Scabiosa	lucida	 Seslerion	
Hippocrepis	comosa	 Seslerion	
Pritzelago	alpina	sstr.	 Thlaspion	rotundifolii	
Poa	minor	 Thlaspion	rotundifolii	
 
 


