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Soil analyses
Soils were analyzed using one sample from each block, totalling three samples per site for all analyses (Table S1). Soil texturing was done through particle-size analysis based on an adapted version of the pipette method described by Gee and Bauder (2018). We referred to the soil texture triangle (Shirazi and Boersma 1984) to classify the samples soils in their respective soil texture categories. Carbon and nitrogen were measured using the dry combustion method (Bremner 1996; Nelson and Sommers 1996), and phosphorus was measured via inductively coupled plasma-optical emission spectroscopy (Skoog et al. 2007). The soils also went through DNA extraction based on an adapted version of the method described by Mayjonade et al. (2016), followed by dPCR, which focused on four groups of microorganisms: arbuscular mycorrhizal fungi (AMF), fungi, bacteria, and oomycetes.
AMF was quantified by targeting the 18s fungal ribosome gene using forward primer AMG1F (5'-ATAGGGATAGTTGGGGGCAT-3', Bodenhausen et al. 2021), reverse primer AML2 (5'-GAACCCAAACACTTTGGTTTCC-3', Lee et al. 2008), and probe 5'-TCAATTGTCAGAGGTGAAATTCTTG-3 designed in-house. On the same 18s fungal ribosome gene, fungi abundance was measured using forward primer FungiQuant-F (5'-GGRAAACTCACCAGGTCCAG-3', Liu et al. 2012), reverse primer FungiQuant-R (5'- GSWCTATCCCCAKCACGA-3', Liu et al. 2012), and probe FungiQuant (5'-TGGTGCATGGCCGTT-3', Liu et al. 2012). The ITS1 region was targeted to quantify oomycetes using forward primer ITS6 (5'-GAAGGTGAAGTCGTAACAAGG-3', Esmaeili Taheri et al. 2017), reverse primer ITS7aeR (5'-WGYGKTCTTCATCGATGTGC-3', Esmaeili Taheri et al. 2017), and probe BR_Oomy (5'- TCCGTAGGTGAACCTGCGGA-3', White et al. 1990). Bacteria were quantified using forward primer 341F (5'- CCTACGGGAGGCAGCAG-3', Correa-Galeote et al. 2013), reverse primer 785R (5'-GACTACHVGGGTATCTAATCC-3', Klindworth et al. 2013), and probe 515Y (5'-GTGYCAGCMGCCGCGGTAA-3', Parada et al. 2016). Target groups were quantified using the QuantStudio Absolute Q Digital PCR (Thermofisher Scientific, USA) system. Reaction volume was 10µL and contained Asbolute Q DNA Digital PCR Master Mix (5X), 900nM of each primer pair, 250nM of each probe, and approximately 0.2ng DNA. The dPCR cycling program consisted of an initial denaturation step of 10 min at 96°C, followed by 40 cycles of denaturation at 96 °C for 5s and combined annealing/extending at 60°C for 20s.
Table S1. Means and standard error values (n=3; one replicate per block) for percentage sand, silt, and clay; bacteria, AMF, fungi, and oomycetes log10 of the number of copies/g of soil; percentage carbon and nitrogen, and phosphorus mg/kg for the four study sites. Phosphorus is not reported for North Battleford, as access to the site was lost in 2025 before phosphorus sampling was completed.
	Site
	Sand (%)
	Silt
(%)
	Clay (%)
	Bacteria (log10 copies g⁻¹ soil)
	AMF (log10 copies g⁻¹ soil)
	Fungi (log10 copies g⁻¹ soil)
	Oom. (log10 copies g⁻¹ soil)
	C
(%)
	N
(%)
	P (mg/kg)

	St. Denis
	Mean
	61.00
	30.00
	9.00
	7.12
	4.50
	6.09
	2.39
	3.44
	0.32
	426

	
	SE
	1.15
	1.15
	0.00
	0.11
	0.23
	0.16
	1.20
	0.29
	0.03
	45

	North Battleford
	Mean
	89.33
	8.00
	3.00
	6.60
	4.00
	5.46
	0.00
	1.61
	0.06
	-

	
	SE
	2.33
	2.08
	0.58
	0.10
	0.23
	0.07
	0.00
	0.22
	0.01
	-

	Grenfell
	Mean
	63.67
	30.00
	5.67
	7.21
	4.87
	6.02
	1.21
	7.23
	0.68
	1216

	
	SE
	3.84
	4.51
	0.33
	0.20
	0.24
	0.23
	1.21
	0.42
	0.06
	204

	Manitou
	Mean
	96.67
	1.67
	1.33
	6.22
	3.95
	4.73
	0
	0.98
	0.08
	233

	
	SE
	0.88
	0.88
	0.33
	0.07
	0.19
	0.13
	0
	0.22
	0.02
	16



The carbon, nitrogen and phosphorus measurements were also carried out with the potting topsoil used in the PSF experiment (Table S2), with the same aforementioned methods. 
Table S2. Percentage carbon and nitrogen, and phosphorus mg/kg for the potting topsoil. 
	
	C (%)
	N (%)
	P (mg/kg)

	Potting topsoil
	2.00
	0.20
	448



Single-species PSFs
Table S3. Pairwise comparisons of estimated marginal means (EMMs) for response species within each site from the linear mixed‐effects model testing PSF in single-species pots. P-values were adjusted for multiple comparisons using Tukey’s method.
	Contrast
	Site
	Estimate
	SE
	DF
	Lower CL
	Upper CL
	T-ratio
	P-value

	brome - flax
	Grenfell
	-1.007
	0.300
	223.855
	-1.831
	-0.182
	-3.359
	0.008

	brome - porcupine
	Grenfell
	-0.788
	0.297
	223.516
	-1.604
	0.028
	-2.654
	0.064

	brome - sandreed
	Grenfell
	0.203
	0.293
	223.330
	-0.604
	1.010
	0.692
	0.958

	brome - spurge
	Grenfell
	-0.625
	0.299
	223.930
	-1.449
	0.199
	-2.087
	0.229

	flax - porcupine
	Grenfell
	0.219
	0.303
	224.406
	-0.614
	1.052
	0.724
	0.951

	flax - sandreed
	Grenfell
	1.210
	0.299
	223.682
	0.387
	2.033
	4.042
	0.001

	flax - spurge
	Grenfell
	0.382
	0.302
	224.339
	-0.450
	1.214
	1.262
	0.715

	porcupine - sandreed
	Grenfell
	0.991
	0.299
	223.692
	0.167
	1.814
	3.309
	0.010

	porcupine - spurge
	Grenfell
	0.163
	0.306
	224.690
	-0.678
	1.003
	0.532
	0.984

	sandreed - spurge
	Grenfell
	-0.828
	0.299
	223.778
	-1.650
	-0.006
	-2.769
	0.047

	brome - flax
	Manitou
	0.189
	0.295
	223.300
	-0.621
	1.000
	0.643
	0.968

	brome - porcupine
	Manitou
	0.419
	0.293
	223.298
	-0.387
	1.225
	1.430
	0.609

	brome - sandreed
	Manitou
	-0.080
	0.293
	223.330
	-0.887
	0.726
	-0.274
	0.999

	brome - spurge
	Manitou
	0.084
	0.327
	223.921
	-0.814
	0.982
	0.258
	0.999

	flax - porcupine
	Manitou
	0.229
	0.295
	223.300
	-0.581
	1.040
	0.779
	0.937

	flax - sandreed
	Manitou
	-0.270
	0.295
	223.316
	-1.081
	0.541
	-0.915
	0.891

	flax - spurge
	Manitou
	-0.105
	0.315
	223.903
	-0.973
	0.762
	-0.334
	0.997

	porcupine - sandreed
	Manitou
	-0.499
	0.293
	223.330
	-1.306
	0.308
	-1.702
	0.435

	porcupine - spurge
	Manitou
	-0.335
	0.327
	223.921
	-1.233
	0.563
	-1.025
	0.844

	sandreed - spurge
	Manitou
	0.165
	0.323
	223.706
	-0.725
	1.054
	0.509
	0.986

	brome - flax
	NBattleford
	0.803
	0.294
	223.346
	-0.005
	1.611
	2.733
	0.052

	brome - porcupine
	NBattleford
	0.393
	0.293
	223.331
	-0.414
	1.200
	1.339
	0.667

	brome - sandreed
	NBattleford
	0.327
	0.299
	223.793
	-0.495
	1.149
	1.094
	0.809

	brome - spurge
	NBattleford
	-0.674
	0.307
	223.982
	-1.519
	0.170
	-2.197
	0.185

	flax - porcupine
	NBattleford
	-0.410
	0.294
	223.456
	-1.220
	0.399
	-1.394
	0.632

	flax - sandreed
	NBattleford
	-0.476
	0.300
	224.123
	-1.301
	0.349
	-1.586
	0.508

	flax - spurge
	NBattleford
	-1.477
	0.301
	223.702
	-2.305
	-0.650
	-4.910
	<0.001

	porcupine - sandreed
	NBattleford
	-0.066
	0.296
	223.583
	-0.881
	0.749
	-0.222
	0.999

	porcupine - spurge
	NBattleford
	-1.067
	0.308
	224.281
	-1.913
	-0.221
	-3.470
	0.006

	sandreed - spurge
	NBattleford
	-1.002
	0.314
	225.384
	-1.864
	-0.139
	-3.193
	0.014

	brome - flax
	StDenis
	1.081
	0.339
	230.486
	0.150
	2.012
	3.192
	0.014

	brome - porcupine
	StDenis
	-0.219
	0.319
	223.366
	-1.096
	0.657
	-0.688
	0.959

	brome - sandreed
	StDenis
	0.684
	0.319
	223.366
	-0.193
	1.560
	2.145
	0.205

	brome - spurge
	StDenis
	-1.635
	0.383
	230.842
	-2.686
	-0.583
	-4.273
	<0.001

	flax - porcupine
	StDenis
	-1.300
	0.339
	230.486
	-2.232
	-0.368
	-3.834
	0.002

	flax - sandreed
	StDenis
	-0.397
	0.339
	230.486
	-1.329
	0.535
	-1.171
	0.768

	flax - spurge
	StDenis
	-2.715
	0.396
	228.223
	-3.803
	-1.627
	-6.863
	<0.001

	porcupine - sandreed
	StDenis
	0.903
	0.319
	223.298
	0.025
	1.781
	2.828
	0.040

	porcupine - spurge
	StDenis
	-1.416
	0.376
	230.917
	-2.450
	-0.381
	-3.761
	0.002

	sandreed - spurge
	StDenis
	-2.318
	0.376
	230.917
	-3.353
	-1.284
	-6.160
	<0.001



Table S4. Z-test results for estimated marginal means (EMMs) of plant-soil feedback (PSF) values for each response species at each site in the single-species model. PSF values were tested against a null hypothesis of zero (no feedback) using z-tests derived from a linear mixed model. Significant p-values (p < 0.05) indicate PSF values that significantly differ from zero. SE = standard error, df = degrees of freedom.
	ResponseSpecies
	Site
	emmean
	SE
	df
	z.ratio
	p.value

	brome
	Grenfell
	-0.617
	0.212
	Inf
	-2.916
	0.004

	flax
	Grenfell
	0.389
	0.219
	Inf
	1.778
	0.075

	porcupine
	Grenfell
	0.170
	0.219
	Inf
	0.777
	0.437

	sandreed
	Grenfell
	-0.820
	0.211
	Inf
	-3.881
	<0.001

	spurge
	Grenfell
	0.008
	0.219
	Inf
	0.035
	0.972

	brome
	Manitou
	0.220
	0.211
	Inf
	1.042
	0.298

	flax
	Manitou
	0.031
	0.213
	Inf
	0.145
	0.885

	porcupine
	Manitou
	-0.199
	0.211
	Inf
	-0.939
	0.348

	sandreed
	Manitou
	0.301
	0.212
	Inf
	1.420
	0.156

	spurge
	Manitou
	0.136
	0.252
	Inf
	0.541
	0.589

	brome
	NBattleford
	0.172
	0.211
	Inf
	0.815
	0.415

	flax
	NBattleford
	-0.631
	0.212
	Inf
	-2.974
	0.003

	porcupine
	NBattleford
	-0.221
	0.212
	Inf
	-1.042
	0.297

	sandreed
	NBattleford
	-0.155
	0.219
	Inf
	-0.708
	0.479

	spurge
	NBattleford
	0.847
	0.229
	Inf
	3.704
	<0.001

	brome
	StDenis
	-0.035
	0.228
	Inf
	-0.153
	0.878

	flax
	StDenis
	-1.116
	0.262
	Inf
	-4.255
	<0.001

	porcupine
	StDenis
	0.184
	0.229
	Inf
	0.806
	0.420

	sandreed
	StDenis
	-0.719
	0.229
	Inf
	-3.145
	0.002

	spurge
	StDenis
	1.600
	0.313
	Inf
	5.112
	<0.001



Community PSFs
Table S5. Pairwise comparisons of estimated marginal means (EMMs) for response species within each site from the linear mixed‐effects model testing PSF in community pots. P-values were adjusted for multiple comparisons using Tukey’s method.
	Contrast
	Site
	Estimate
	SE
	DF
	Lower CL
	Upper CL
	T-ratio
	P-value

	brome - flax
	Grenfell
	-1.011
	0.666
	113.306
	-2.748
	0.726
	-1.518
	0.430

	brome - nativegrass
	Grenfell
	0.526
	0.326
	111.047
	-0.324
	1.377
	1.614
	0.375

	brome - spurge
	Grenfell
	0.622
	0.466
	112.039
	-0.593
	1.837
	1.334
	0.543

	flax - nativegrass
	Grenfell
	1.537
	0.721
	111.659
	-0.343
	3.418
	2.132
	0.149

	flax - spurge
	Grenfell
	1.633
	0.701
	113.812
	-0.195
	3.461
	2.329
	0.098

	nativegrass - spurge
	Grenfell
	0.096
	0.528
	113.517
	-1.281
	1.472
	0.181
	0.998

	brome - flax
	Manitou
	-0.155
	0.488
	111.968
	-1.427
	1.116
	-0.319
	0.989

	brome - nativegrass
	Manitou
	0.095
	0.321
	109.354
	-0.742
	0.933
	0.296
	0.991

	brome - spurge
	Manitou
	-0.997
	0.675
	115.150
	-2.757
	0.763
	-1.476
	0.455

	flax - nativegrass
	Manitou
	0.251
	0.546
	111.588
	-1.173
	1.674
	0.459
	0.968

	flax - spurge
	Manitou
	-0.841
	0.725
	113.125
	-2.731
	1.048
	-1.161
	0.653

	nativegrass - spurge
	Manitou
	-1.092
	0.741
	114.870
	-3.024
	0.840
	-1.473
	0.457

	brome - flax
	NBattleford
	0.438
	0.601
	111.649
	-0.989
	1.864
	0.728
	0.747

	brome - nativegrass
	NBattleford
	-0.344
	0.326
	109.218
	-1.119
	0.432
	-1.053
	0.545

	brome - spurge
	NBattleford
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	flax - nativegrass
	NBattleford
	-0.781
	0.530
	112.159
	-2.039
	0.477
	-1.475
	0.307

	flax - spurge
	NBattleford
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	nativegrass - spurge
	NBattleford
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	brome - flax
	StDenis
	1.168
	0.803
	109.203
	-0.741
	3.077
	1.454
	0.317

	brome - nativegrass
	StDenis
	-0.082
	0.441
	116.972
	-1.128
	0.964
	-0.186
	0.981

	brome - spurge
	StDenis
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	flax - nativegrass
	StDenis
	-1.250
	0.916
	112.362
	-3.426
	0.926
	-1.364
	0.363

	flax - spurge
	StDenis
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	nativegrass - spurge
	StDenis
	NA
	NA
	NA
	NA
	NA
	NA
	NA



Table S6. Z-test results for estimated marginal means (EMMs) of plant-soil feedback (PSF) values for each response species at each site in the community model. PSF values were tested against a null hypothesis of zero (no feedback) using z-tests derived from a linear mixed model. Significant p-values (p < 0.05) indicate PSF values that significantly differ from zero. SE = standard error, df = degrees of freedom.
	ResponseSpecies
	Site
	emmean
	SE
	df
	z.ratio
	p.value

	brome
	Grenfell
	-0.176
	0.283
	Inf
	-0.620
	0.535

	flax
	Grenfell
	0.835
	0.666
	Inf
	1.254
	0.210

	nativegrass
	Grenfell
	-0.702
	0.294
	Inf
	-2.391
	0.017

	spurge
	Grenfell
	-0.798
	0.452
	Inf
	-1.765
	0.078

	brome
	Manitou
	-0.193
	0.284
	Inf
	-0.677
	0.498

	flax
	Manitou
	-0.037
	0.488
	Inf
	-0.076
	0.939

	nativegrass
	Manitou
	-0.288
	0.280
	Inf
	-1.029
	0.304

	spurge
	Manitou
	0.804
	0.677
	Inf
	1.188
	0.235

	brome
	NBattleford
	0.143
	0.281
	Inf
	0.507
	0.612

	flax
	NBattleford
	-0.295
	0.561
	Inf
	-0.525
	0.599

	nativegrass
	NBattleford
	0.486
	0.282
	Inf
	1.726
	0.084

	spurge
	NBattleford
	NA
	NA
	NA
	NA
	NA

	brome
	StDenis
	0.294
	0.312
	Inf
	0.943
	0.346

	flax
	StDenis
	-0.874
	0.797
	Inf
	-1.097
	0.273

	nativegrass
	StDenis
	0.376
	0.369
	Inf
	1.018
	0.309

	spurge
	StDenis
	NA
	NA
	NA
	NA
	NA
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