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Table S17 Community composition of fungi isolated from diseased root samples.
	Phylum
	Class
	Order
	Family
	Genus
	Number
	Proportion
	Accession Number

	Ascomycota
	Sordariomycetes
	Hypocreales
	Nectriaceae
	Dactylonectria
	4
	3.78%
	PV111841, PV353874, PV353875, PV353876

	
	
	
	
	Fusarium
	24
	22.64%
	PQ316859, PV111838, PV111837, PV111839, PV353877, PV353878, PV353879, PV353880, PV353881, PV353882, PV353883, PV353884, PV353885, PV353886, PV353887, PV353888, PV353889, PV353890, PV353891, PV353892, PV353893, PV353894, PV353895, PV353896

	
	
	
	
	unclassified Nectriaceae
	2
	1.89%
	PV353907, PV353908

	
	
	
	
	Ilyonectria
	4
	3.77%
	PV111842, PV353898, PV353899, PV353900

	
	
	
	Bionectriaceae
	Clonostachys
	9
	8.49%
	PV353864, PV353865, PV353866, PV353867, PV353868, PV353869, PV353870, PV353871, PV353872

	
	
	
	Hypocreaceae
	Trichoderma
	3
	2.83%
	PV353903, PV353904, PV353905

	
	
	
	Stachybotryaceae
	Myrothecium
	1
	0.94%
	PV353901

	
	
	Xylariales
	Sporocadaceae
	Truncatella
	1
	0.94%
	PV353906

	
	
	Diaporthales
	Valsaceae
	Valsa
	1
	0.94%
	PV353909

	
	
	
	Diaporthaceae
	Diaporthe
	1
	0.94%
	PV111843

	
	
	Sordariales
	Chaetomiaceae
	Botryotrichum
	1
	0.94%
	PV353861

	
	
	
	
	Hyalosphaerella
	1
	0.94%
	PV353897

	
	
	
	
	Parachaetomium
	1
	0.94%
	PV353873

	
	
	
	
	Chaetomium
	2
	1.89%
	PV353862, PV353863

	
	
	Glomerellales
	Plectosphaerellaceae
	Plectosphaerella
	1
	0.94%
	PV353902

	
	Eurotiomycetes
	Eurotiales
	Aspergillaceae
	Aspergillus
	18
	16.98%
	PV335720, PV335721, PV335722, PV335723, PV335724, PV335725, PV335726, PV335727, PV335728, PV335729, PV335730, PV335731, PV335732, PV335733, PV335734, PV335735, PV335736, PV335737

	
	
	
	
	Penicillium
	6
	5.66%
	PV335792, PV335793, PV335794, PV335795, PV335796, PV335797

	
	Dothideomycetes
	Cladosporiales
	Cladosporiaceae
	Cladosporium
	1
	0.94%
	PV335779

	
	
	Botryosphaeriales
	Botryosphaeriaceae
	Lasiodiplodia
	3
	2.83%
	PQ804551, PV335783, PV335784

	
	
	Pleosporales
	Lophiostomataceae
	Lophiostoma
	1
	0.94%
	PV335787

	
	
	
	Leptosphaeriaceae
	Leptosphaeria
	1
	0.94%
	PV335785

	
	
	
	Pleosporineae
	Exserohilum
	1
	0.94%
	PV335782

	
	
	
	
	Alternaria
	4
	3.77%
	PV335716, PV335717, PV335718, PV335719

	
	
	
	Didymellaceae
	Didymella
	1
	0.94%
	PV335780

	
	
	
	
	Phoma
	1
	0.94%
	PV335798

	
	
	
	Phaeosphaeriaceae
	Paraphoma
	1
	0.94%
	PV335791

	
	Leotiomycetes
	Helotiales
	Sclerotiniaceae
	Botrytis
	1
	0.94%
	PV335738

	Mucoromycota
	Mortierellomycetes
	Mortierellales
	Mortierellaceae
	Mortierella
	3
	2.83%
	PV335788, PV335789, PV335790

	
	
	
	
	Linnemannia
	1
	0.94%
	PV335786

	Basidiomycota
	Agaricomycetes
	Polyporales
	Polyporaceae
	Earliella
	1
	0.94%
	PV335781

	
	
	Cantharellales
	Ceratobasidiaceae
	Ceratobasidium
	2
	1.89%
	PV111840, PV335778

	
	
	
	
	Rhizoctonia
	3
	2.83%
	PQ804552, PV335799, PV335800

	
	
	Agaricales
	Psathyrellaceae
	Candolleomyces
	1
	0.94%
	PV335777

	Total
	
	
	
	
	106
	100.00%
	




Table S18 Inhibition rates of antagonistic strains against the pathogen F. solani on different culture media.
	[bookmark: OLE_LINK1]Medium
	Strains
	Inhibition rate
	Medium
	Strains
	Inhibition rate
	Average Inhibition rate
	Accession
Number

	PDA
	Hst1
	51.11%
	Gauze’s
	Hst1
	54.21%
	52.66%
	PV335749

	
	Hst2
	48.89%
	
	Hst2
	53.27%
	51.08%
	PV335750

	
	Hst3
	51.85%
	
	Hst3
	57.94%
	54.90%
	PQ317136

	
	Hst6
	44.44%
	
	Hst6
	50.47%
	47.46%
	PV335751

	
	Hst7
	28.15%
	
	Hst7
	51.40%
	39.78%
	PV335752

	
	Hst9
	19.26%
	
	Hst9
	59.81%
	39.54%
	PV335753

	
	Hst11
	34.81%
	
	Hst11
	53.27%
	44.04%
	PV335754

	
	Hst12
	35.56%
	
	Hst12
	59.81%
	47.68%
	PV335755

	
	Hst13
	28.89%
	
	Hst13
	54.21%
	41.55%
	PV335756

	
	Hst14
	20.00%
	
	Hst14
	52.34%
	36.17%
	PV335757

	PDA
	HB1
	23.89%
	TSA
	HB1
	81.67%
	52.78%
	PV335739

	
	HB2
	56.11%
	
	HB2
	58.89%
	57.50%
	PV335740

	
	HB3
	32.78%
	
	HB3
	72.78%
	52.78%
	PV335741

	
	HB4
	35.56%
	
	HB4
	74.44%
	55.00%
	PV335742

	
	HB5
	52.22%
	
	HB5
	73.33%
	62.78%
	PV335743

	
	HB6
	21.11%
	
	HB6
	66.11%
	43.61%
	PV335744

	
	HB7
	52.22%
	
	HB7
	73.89%
	63.06%
	PQ317132

	
	HB8
	42.22%
	
	HB8
	75.56%
	58.89%
	PV335745

	
	HB9
	38.89%
	
	HB9
	73.33%
	56.11%
	PV335746

	
	HB10
	17.22%
	
	HB10
	73.89%
	45.56%
	PV335747

	
	HB11
	40.56%
	
	HB11
	75.00%
	57.78%
	PV335748

	
	HB12
	52.22%
	
	HB12
	75.56%
	63.89%
	PQ317133

	
	HB13
	53.89%
	
	HB13
	78.89%
	66.39%
	PQ317134





Table S19 Disease indices and prevention effects of antagonistic strains after root irrigation in ‘Cabernet Sauvignon’.
	Treatment
	Disease Index
	Treatment effect

	F. solani
	0.976 ± 0.0112
	-

	control
	0 ± 0
	-

	Pseudomonas
	0 ± 0
	-

	Bacillus
	0 ± 0
	-

	Streptomyces
	0 ± 0
	-

	F. solani + Pseudomonas
	0.494 ± 0.0104
	0.494 ± 0.0106

	F. solani + Streptomyces
	0.389 ± 0.0278
	0.602 ± 0.0284

	F. solani + Bacillus
	0.428 ± 0.0141
	0.563 ± 0.0145





[bookmark: OLE_LINK4]Table S20 Comparison of microbial communities between Ningxia, China vineyards and other global vineyards.
	Comparison items
	Trait on Ningxia, China vineyards
	Trait on other global vineyards

	Sample 
area
	5 major wine grape-producing areas (Yinchuan, Yongning, Qingtongxia, Shizuishan, Hongsibu) at the eastern foot of Helan Mountain in Ningxia, China
	13 different countries on four continents (Argentina, Australia, Chile, Croatia, Denmark, France, Germany, Hungary, Italy, Portugal, South Africa, Spain, and United States of America)

	Sample
type
	Root, rhizosphere soil of healthy and diseased grape vines (var. Cabernet Sauvignon and Syrah)
	252 topsoil samples

	Dominant influential factors*
	Plant health status, ecotope, plant compartment, genotype
	Spatial distance

	Microbial community
	Bacteria
	Fungi
	Prokaryote
	Fungi

	Dominant communities
	·Pseudomonas
·Bacillus
·Pantoea
·Arthrobacter
·Rhizobium 
·MND1
·Streptomyces (in healthy rhizosphere soil).
	·Fusarium
·Dactylonectria
·Nectria
·Amorocoelophoma
·Ilyonectria 
·Cadophoraare (in all samples).
	·Proteobacteria (the highest relative abundances for all 13 countries)
·Actinobacteria (in most of the countries except Croatia, Germany and Italy)
·Acidobacteria (the second most abundant bacterial phylum in Croatia, Germany and Italy, the third most abundant in other countries)
·Planctomycetes (Spain and USA)
·Bacteroidetes (France, Hungary and Croatia)
·Chloroflexi (Portugal)
·Nitrososphaera (in the 13 countries)
	·Solicoccozyma (in eight of the 13 countries)
·Fusarium (Australia, Denmark, Germany and Portugal)
·Cladosporium (the same as Fusarium)
·Acremonium (Denmark)
·Mortierella 
·Alternaria

	Core 
communities
	·Pseudomonas
·Bacillus
·Streptomyces
	·Fusarium
	·Nitrososphaera (Archaea)
·Rhodoplanes
·Kaistobacter
·Bacillus and
·Streptomyces
	·Solicoccozyma, 
·Morteriella
·Alternaria

	Data source
	This study
	Gobbi et al., 2022


[bookmark: _Hlk214003790][bookmark: OLE_LINK5]Note: *Dominant influential factors were obtained from PERMANOVA analysis. The PERMANOVA analysis from Gobbis' (2022) shows that spatial distance, on a global and national scale, is the main variable explaining beta-diversity in fungal and prokaryotes communities: continents (prokaryotic: R2 = 0.08, P = 0.001; fungal: R2 = 0.09, P = 0.001), countries (prokaryotic: R2 = 0.16, P = 0.001; fungal: R2 = 0.21, P = 0.001), and political regions within a country (prokaryotic: R2 = 0.27, P = 0.001; fungal: R2 = 0.25, P = 0.001). The PERMANOVA analysis from this study shows that plant health status strongly influences bacterial and fungal community assembly, the impact of ecotope cannot be ignored either: plant health status (R2 = 0.335 for bacteria and R2 = 0.161 for fungi, P = 0.001 for both), ecotope (R2 = 0.135 for bacteria and R2 = 0.153 for fungi, P = 0.001 for both), plant compartment (R2 = 0.013 for bacteria and R2 = 0.017 for fungi, P = 0.001 for both), genotype (R2 = 0.011, P = 0.002 for bacteria and R2 = 0.024 for fungi, P = 0.001). 


Table S21 Geographical locations of the five main production areas for wine grapes at the eastern foot of Helan Mountain in Ningxia, China.
	Name
	Rigion
	Chateau
	Latitude and longitude
	Altitud (m)
	Soil texture

	A
	Yinchuan
	Guanlan
	38°42′57″N, 106°3′50″E
	1209.23
	Gravelly soil

	B
	Yongning
	Lilan
	38°16′23″N, 105°57′40″E
	1190.59
	[bookmark: OLE_LINK145]Aeolian sandy soil

	C
	Qingtongxia
	Huangkou
	38°4′13″N, 105°53′39″E
	1181.94
	Sierozem

	D
	Shizuishan
	Hedong
	38°59′6″N, 106°18′31″E
	1117.18
	Heavy gravelly and sandy soil

	E
	Hongsibu
	Dongfangyuxing
	37°20′6″N, 106°10′2″E
	1483.40
	Light Sierozem



