Supplementary Information

Table SI 1. Study site description and general soil properties. a data for all sites was obtained from a weather station near Werl (Germany) of the German Meteorological Service (station ID 3031 for Lippetal and 5480 for Merklingsen and Ense); b determined from soil samples collected at 0 – 30 cm soil depth; c determined from soil samples collected at 0 – 5 cm soil depth.
	
	

	Study site
	Lippetal
	Merklingsen
	Ense

	Location
	(51°39'47.7"N, 8°12'22.8"E)
	(51°33'59.9"N, 8°00'29.8"E)
	(51°30'34.3"N, 8°01'33.0"E)

	Soil type
	Gleyic Podzol
	Gleyic Luvisol
	Stagnic Cambisol

	Elevation (m.a.m.s.l.)
	72
	99
	223

	Annual mean precipitation (mm)a
	765.9
	777.0

	Annual mean temperature (°C)a
	10.3
	10.5

	Soil pH (1:2.5 in H2O)b
	6.3 ± 0.2
	7.4 ± 0.1
	7.7 ± 0.1

	Soil bulk density (g cm-3)c
	1.19 ± 0.07
	0.99 ± 0.06
	1.18 ± 0.15

	Soil organic C (%)b
	1.89 ± 1.00
	2.01 ± 0.18
	1.68 ± 0.11

	Total N (%)b
	0.15 ± 0.07
	0.21 ± 0.02
	0.19 ± 0.01

	C/N ratio
	12.93 ± 1.16
	9.27 ± 0.46
	9.00 ± 0.00

	Double lactate-extractable P (mg kg-1)
	85.4 ± 18.2
	76.1 ± 29.0
	269.4 ± 40.9

	Double lactate-extractable K (mg kg-1)
	47.4 ± 16.0
	257.7 ± 88.1
	208.3 ± 26.1

	Calcium chloride-extractable magnesium Mg (mg kg-1)
	32.2 ± 6.9
	58.0 ± 6.3
	56.8 ± 3.5

	Soil texture (sand – silt – clay in %)b
	95 – 0 – 5
	3 – 74 – 23
	7 – 56 – 37

	Effective cation exchange capacity (mmolc kg-1)b
	4.2
	15.0
	17.9

	Base saturation (%)b
	64.1
	80.2
	84.7






Table SI 2. Composition of the plant mixtures at sowing.
	Field margin
	Annual flower strip 1
	Annual flower strip 2
	Perennial flower strip 1
	Perennial flower strip 2

	Festuca pratensis
	Trifolium alexandrinum
	Phacelia tanacetifolia
	Phacelia tanacetifolia
	Achillea millefolium

	Dactylis glomerata
	Fagopyrum esculentum
	Centaurea cyanus
	Centaurea cyanus
	Agrimonia eupatoria

	Lolium perenne
	Trifolium incarnatum
	Calendua officinalis
	Calendua officinalis
	Anthemis tinctoria

	Phleum pratense
	Camelina sativa
	Papaver rhoeas
	Papaver rhoeas
	Anthriscus sylvestris

	
	Raphanus sativus
	Anethum graveolens
	Anethum graveolens
	Artemisia vulg./campestris

	
	Trifolium resupinatum
	Nigella sativa
	Nigella sativa
	Barbarea vulgaris

	
	Phacelia tanacetifolia
	Carthamus tinctorius
	Carthamus tinctorius
	Carum carvi

	
	Ornithopus sativus
	Helianthus annuus
	Helianthus annuus
	Centaurea scabiosa

	
	Helianthus annuus
	Coriandrum sativum
	Coriandrum sativum
	Cerastium holosteoides

	
	Sinapis alba
	Ornithopus sativus
	Ornithopus sativus
	Cichorium intybus

	
	Meliotus albus
	Melilotus albus
	Melilotus albus
	Clinopodium vulgare

	
	
	Trifolium incarnatum
	Trifolium incarnatum
	Crepis biennis

	
	
	Trifolium resupinatum
	Trifolium resupinatum
	Daucus carota

	
	
	
	Achillea millefolium
	Dipsacus fullonum

	
	
	
	Carum carvi
	Echium vulgare

	
	
	
	Cichorium intybus
	Galium album

	
	
	
	Daucus carota
	Galium verum

	
	
	
	Foeniculum vulgare
	Heracleum sphondylium

	
	
	
	Leucanthemum vulgare
	Hypericum perforatum

	
	
	
	Lotus corniculatus
	Leucanthemum ircutianum

	
	
	
	Trifolium repens
	Malva moschata

	
	
	
	Medicago sativa
	Malva sylvestris

	
	
	
	Melilotus officinalis
	Oenothera biennis

	
	
	
	Onobrychis
	Origanum vulgare

	
	
	
	Plantago lanceolata
	Pastinaca sativa

	
	
	
	Sanguisorba minor
	Plantago lanceolata

	
	
	
	Anthemis tinctoria
	Prunella vulgaris

	
	
	
	Pastinaca sativa
	Reseda luteola

	
	
	
	Salvia officinalis
	Salvia pratensis

	
	
	
	Trifolium hybridum
	Sanguisorba minor

	
	
	
	
	Silene dioica

	
	
	
	
	Silene latifolia subsp. alba

	
	
	
	
	Silene vulgaris

	
	
	
	
	Lychnis flos-cuculi

	
	
	
	
	Tanacetum vulgare

	
	
	
	
	Verbascum lychnitis, nigrum, thapsus

	
	
	
	
	Anethum graveolens

	
	
	
	
	Borago officinalis

	
	
	
	
	Camelina sativa

	
	
	
	
	Carthamus tinctorius

	
	
	
	
	Coriandrum sativum

	
	
	
	
	Fagopyrum esculentum

	
	
	
	
	Foeniculum vulgare

	
	
	
	
	Guizotia abyssinica

	
	
	
	
	Helianthus annuus

	
	
	
	
	Linum usitatissimum

	
	
	
	
	Medicago lupulina

	
	
	
	
	Medicago sativa

	
	
	
	
	Petroselinum crispum

	
	
	
	
	Phacelia tanacetifolia

	
	
	
	
	Trifolium pratense













Table SI 3. Mean ± standard deviation of the relative abundance of soil bacterial phyla (n = 3). Different uppercase letters of the same font indicate statistically significant differences (p < 0.05).
	relative abundance of soil bacterial phyla
	Podzol soil
	Luvisol soil
	Cambisol soil

	
	field margin
	annual flower strip 1
	annual flower strip 2
	perennial flower strip 1
	perennial flower strip 2
	field margin
	annual flower strip 1
	annual flower strip 2
	perennial flower strip 1
	perennial flower strip 2
	field margin
	annual flower strip 1
	annual flower strip 2
	perennial flower strip 1
	perennial flower strip 2

	Acidobacteriota (%)
	15.3 ± 3.24A
	11.0 ± 0.40AB
	9.83 ± 1.94B
	13.1 ± 0.84AB
	13.5 ± 0.53 A
	13.3 ± 0.01A
	11.6 ± 1.12A
	11.8 ± 1.31A
	12.5 ± 0.91A
	12.9 ± 0.80A
	14.6 ± 0.07A
	11.5 ± 0.67AB
	10.5 ± 1.67B
	12.6 ± 1.10AB
	13.5 ± 1.44AB

	Desulfobacterota (%)
	0.03 ± 0.05A
	0.02 ± 0.02A
	0.03 ± 0.02A
	0.06 ± 0.01A
	0.02 ± 0.02A
	0.14 ± 0.02A
	0.06 ± 0.03B
	0.09 ± 0.02AB
	0.07 ± 0.02B
	0.10 ± 0.02AB
	0.95 ± 0.29A
	0.06 ± 0.06B
	0.05 ± 0.05B
	0.12 ± 0.06B
	0.12 ± 0.08B

	Methylomirabilota (%)
	0.27 ± 0.14A
	0.11 ± 0.05A
	0.11 ± 0.01A
	0.16 ± 0.07A
	0.17 ± 0.05A
	0.68 ± 0.03A
	0.23 ± 0.11B
	0.25 ± 0.01B
	0.49 ± 0.02A
	0.53 ± 0.15A
	0.52 ± 0.03A
	0.22 ± 0.02BC
	0.19 ± 0.08C
	0.41 ± 0.05AB
	0.45 ± 0.15A

	Latescibacterota (%)
	0.20 ± 0.16A
	0.07 ± 0.02A
	0.06 ± 0.03A
	0.15 ± 0.15A
	0.14 ± 0.06A
	0.73 ± 0.10A
	0.22 ± 0.06C
	0.25 ± 0.02C
	0.41 ± 0.003B
	0.40 ± 0.07B
	0.46 ± 0.08A
	0.14 ± 0.04C
	0.16 ± 0.05BC
	0.36 ± 0.10ABC
	0.38 ± 0.15AB

	NB1-j (%)
	0.003 ± 0.006A
	0.002 ± 0.003A
	0.000 ± 0.000A
	0.005 ± 0.009A
	0.002 ± 0.003A
	0.089 ± 0.023A
	0.014 ± 0.013B
	0.021 ± 0.010B
	0.049 ± 0.003AB
	0.054 ± 0.024AB
	0.059 ± 0.015A
	0.019 ± 0.003A
	0.014 ± 0.013A
	0.033 ± 0.013A
	0.052 ± 0.039A

	Planctomycetota (%)
	7.81 ± 2.16A
	7.17 ± 0.78A
	6.47 ± 1.75A
	8.08 ± 1.86A
	8.69 ± 1.75A
	13.4 ± 1.21A
	9.85 ± 0.78C
	10.7 ± 0.61BC
	11.7 ± 0.81ABC
	12.0 ± 0.16AB
	13.4 ± 0.89A
	9.73 ± 0.28B
	10.2 ± 1.05B
	12.7 ± 1.40A
	13.9 ± 0.21A

	Abditibacteriota (%)
	0.15 ± 0.03B
	0.31 ± 0.03A
	0.26 ± 0.02AB
	0.15 ± 0.08B
	0.18 ± 0.04B
	0.03 ± 0.01C
	0.11 ± 0.02AB
	0.12 ± 0.05A
	0.01 ± 0.01C
	0.03 ± 0.03BC
	0.02 ± 0.02A
	0.13 ± 0.06A
	0.09 ± 0.03A
	0.06 ± 0.09A
	0.02 ± 0.01A

	Actinobacteriota (%)
	33.9± 13.1A
	34.4 ± 4.78A
	39.2 ± 10.9A
	32.1 ± 5.45A
	30.2 ± 5.70A
	23.8 ± 0.90A
	28.3 ± 3.97A
	28.3 ± 3.89A
	30.1 ± 4.41A
	27.5 ± 1.57A
	24.1 ± 0.68B
	29.7 ± 1.54A
	29.7 ± 2.35A
	27.5 ± 1.68AB
	24.8 ± 2.72AB

	Gemmatimonadota (%)
	2.12 ± 0.29A
	3.05 ± 0.50A
	2.65 ± 0.54A
	2.46 ± 0.57A
	2.38 ± 0.58A
	1.13 ± 0.14C
	1.59 ± 0.16AB
	1.68 ± 0.31A
	1.18 ± 0.09BC
	1.15 ± 0.11BC
	1.52 ± 0.21A
	1.55 ± 0.13A
	1.44 ± 0.22A
	1.41 ± 0.43A
	1.25 ± 0.11A

	Bdellovibrionota (%)
	0.37 ± 0.08A
	0.46 ± 0.10A
	0.46 ± 0.15A
	0.50 ± 0.09A
	0.49 ± 0.03A
	0.34 ± 0.07B
	0.68 ± 0.04A
	0.62 ± 0.06A
	0.41 ± 0.05B
	0.39 ± 0.03B
	0.12 ± 0.02B
	0.33 ± 0.02A
	0.31 ± 0.08A
	0.19 ± 0.02B
	0.18 ± 0.01A

	Proteobacteria (%)
	13.9 ± 2.35A
	16.6 ± 1.25A
	15.6 ± 2.65A
	15.4 ± 1.20A
	16.0 ± 1.94A
	16.2 ± 0.28A
	16.8 ± 0.71A
	17.3 ± 0.24A
	16.5 ± 0.79A
	16.6 ± 0.68A
	14.4 ± 0.66B
	18.4 ± 0.64A
	19.1 ± 3.06A
	16.1 ± 0.88AB
	15.9 ± 1.16AB

	Bacteroidota (%)
	2.83 ± 0.35B
	5.30 ± 0.83A
	5.34 ± 1.48A
	4.00 ± 0.40AB
	4.27 ± 0.49AB
	3.95 ± 0.39C
	5.49 ± 0.20AB
	5.75 ± 0.51A
	4.02 ± 0.34C
	4.24 ± 0.73BC
	3.32 ± 0.34C
	6.07 ± 0.35AB
	7.61 ± 1.87A
	5.19 ± 0.86AB
	4.91 ± 0.15BC
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Study site  Lippetal  Merklingsen  Ense  

Location  (51°39'47.7"N,  8°12'22.8"E)  (51°33'59.9"N,  8°00'29.8"E)  (51°30'34.3"N,  8°01'33.0"E)  

Soil type  Gleyic Podzol  Gleyic Luvisol  Stagnic Cambisol  

Elevation  (m.a.m.s.l.)  72  99  223  

Annual mean precipitation  (mm) a  765.9  777.0  

Annual mean temperature (°C) a  10.3  10.5  

Soil pH (1:2.5 in H 2 O) b  6.3 ± 0.2  7.4 ± 0.1  7.7 ± 0.1  

Soil bulk density (g cm - 3 ) c  1.19 ± 0.07  0.99 ± 0.06  1.18 ± 0.15  

Soil organic C (%) b  1.89 ±   1.00  2.01 ± 0.18  1.68 ± 0.11  

Total N (%) b  0.15 ± 0.07  0.21 ± 0.02  0.19 ± 0.01  

C/N ratio  12.93 ± 1.16  9.27 ± 0.46  9.00 ± 0.00  

Double lactate - extractable P  (mg kg - 1 )  85.4 ± 18.2  76.1 ± 29.0  269.4 ± 40.9  

Double lactate - extractable K  (mg kg - 1 )  47.4 ± 16.0  257.7 ± 88.1  208.3 ± 26.1  

Calcium chloride - extractable  magnesium Mg (mg kg - 1 )  32.2 ± 6.9  58.0 ± 6.3  56.8 ± 3.5  

Soil texture (sand  –   silt  –   clay  in %) b  95  –   0  –   5  3  –   74  –   23  7  –   56  –   37  

E ffective cation exchange  capacity (mmol c   kg - 1 ) b  4.2  15.0  17.9  

Base saturation (%) b  64.1  80.2  84.7  
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