Table S1: List of unique bacterial genera associated with nutrient cycling, pathogen suppression, and pathogenesis in sugarcane soils
	Nutrient cycling
	Pathogen suppressors
	Pathogenic

	Acidothermus
	Acinetobacter
	Acetobacter

	Acinetobacter
	Actinoallomurus
	Achromobacter

	Altererythrobacter
	Altererythrobacter
	Acidovorax

	Bilophila
	Bradyrhizobium
	Agrobacterium

	Burkholderia
	Burkholderia
	Alcaligenes

	Crenotalea
	Castellaniella
	Arthrobacter

	Flavihumibacter
	Ensifer
	Bdellovibrio

	Flavisolibacter
	Flavihumibacter
	Brevibacterium

	Gemmatimonas
	Flavisolibacter
	Burkholderia

	Gluconacetobacter
	Gluconacetobacter
	Clostridium

	Granulicella
	Jatrophihabitans
	Curtobacterium

	Lysobacter
	Lysobacter
	Delftia

	Massilia
	Massilia
	Enterobacter

	Mesorhizobium
	Mesorhizobium
	Erwinia

	Mizugakiibacter
	Mycobacterium
	Flavobacterium

	Modestobacter
	Paenibacillus
	Halomonas

	Nocardioides
	Pedobacter
	Leucobacater

	Novosphingobium
	Peredibacter
	Leuconostoc

	Paenibacillus
	Pseudolabrys
	Methylobacter

	Pseudoduganella
	Rhizobium
	Methylobacterium

	Pseudolabrys
	Rhizomicrobium
	Mycoplasma

	Pusillimonas
	Rhodanobacter
	Ochrobactrum

	Ramlibacter
	Sphingobacterium
	Ralstonia

	Rhizobium
	Sphingomonas
	Sinorhizobium

	Rhizomicrobium
	Sphingopyxis
	Stenotrophomonas

	Rhodanobacter
	Streptomyces
	Streptococcus

	Sphingomonas
	
	

	Sphingopyxis
	
	

	Streptomyces
	
	 





Table S2: List of unique fungal genera associated with nutrient cycling, pathogen suppression, and pathogenesis in sugarcane soils
	Nutrient cycling
	Pathogen suppressors
	Pathogenic (A - M)
	Pathogenic (N - Z)

	Acaulospora
	Agrocybe
	Acremoniopsis
	Neocosmospora

	Archaeospora
	Apiotrichum
	Acremonium
	Nigrospora

	Cladosporium
	Beauveria
	Acrocalymma
	Paraphaeosphaeria

	Claroideoglomus
	Cephalotrichum
	Agaricomycetes
	Penicillifer

	Corynascella
	Chaetomium
	Aspergillus
	Penicillium

	Corynascus
	Chloridium
	Cephalotrichum
	Phialophora

	Diversispora
	Cladosporium
	Ceratobasidium
	Phoma

	Funneliformis
	Clonostachys
	Ceratocystis
	Piectosphaerella

	Gigaspora
	Cordyceps
	Cercosporin
	Pyrenochaetopsis

	Glomus
	Cryptococcous
	Chaetomium
	Ramichloridium

	Lecanicilium
	Dactylella
	Cladosporium
	Rematididymella

	Metarhizium
	Epicoccum
	Colletotrichum
	Rhizoctonia

	Mortierella
	Kazachstania
	Coniochaeta
	Scytalidium

	Mycothermus
	Kurtzmaniella
	Corallomycetella
	Sordariomycetes

	Papiliotrema
	Monocillium
	Curvularia
	Spegazzinia

	Paraglomus
	Mortierella
	Cyphellophora
	Talaromyces

	Racocetra
	Mycothermus
	Didymella
	Trichocladium

	Rhizophagus
	Pseudozyma
	Dinemasporium
	Trichocomaceae

	Rhodotorula
	Resinicium
	Dothideomycetes
	Tubeufia

	Saitozyma
	Rhodotorula
	Epicoccum
	Viridispora

	Schizothecium
	Saccharomyces
	Fusarium
	Volutella

	Scutellospora
	Sagenomella
	Gibberella
	Waitea

	Trechispora
	Saitozyma
	Gibellulopsis
	Xenomyrothecium

	Trichoderma
	Schizothecium
	Hyphoderma
	

	Zopfiella
	Trichoderma
	Idriella
	

	
	Vishniacozyma
	Lecanicilium
	

	
	Wickerhamiella
	Lectera
	

	
	Wikerhamomyces
	Leotiomycetes
	

	
	Zopfiella
	Magnaporthaceae
	

	
	
	Microdochium
	

	
	

	Microidium
	

	
	
	Mycena
	

	
	
	
	






Table S3: Effect of different sugarcane management practices (soil and harvest systems) on soil chemical properties and microorganisms in the field.
	Management practices
	Enriched
	Depleted
	Not affected
	References

	WT sugarcane-soybean intercropping
	Lysobacter, Rhizomicrobium, Modestobacter, Pseudolabrys, Rhodanobacter
	Ramlibacter, Streptomyces, Sphingomonas 
	Marmoricola, Pedobacter Gemmatimonas, Acidothermus, Altererythrobacter 
	(42)

	GM sugarcane-soybean intercropping
	Altererythrobacter, Marmoricola, Gemmatimonas, Rhodanobacter, Rhizomicrobium, Sphingomonas, Acidothermus, Ramlibacter 
	Modestobacter, Pedobacter, Streptomyces, Lysobacter, Pseudolabrys 
	
	

	Sugarcane-peanut intercropping
	Acidothermus
	Burkholderia-Para Burkholderia, Sphingomonas, Nitrospira
	Acidobacterium
	(60)

	Sugarcane–peanut intercropping (Bulk soil)
	Allorhizobium, Neorhizobium, Pararhizobium, Rhizobium, Mesorhizobium, Paenibacillus, Brevibacillus, Dongia
	Acidothermus, Jatrophihabitans, Bacillus, Lactobacillus, Rhizobacter, Chujaibacter, Alcaligenes, Actinospica 
	
	(38)

	Sugarcane–peanut intercropping (Rhizosphere soil)
	Brevibacillus, Lysinibacillus
	Allorhizobium, Neorhizobium, Pararhizobium, Rhizobium, Bradyrhizobium, Actinospica 
	
	

	Sugarcane–pumpkin intercropping
	Anaeromyxobacter, Massilia, Ramlibacter, Rematididymella, Piectosphaerella, Nitrospira
	Amycolatopsis, Streptomyces, Micromonospora, Talaromyces, Haliangium, Stenotrophomonas 
	
	(11)

	Sugarcane–peanut intercropping
	Bradyrhizobium, Sphingomonas, Azohydromonas, Burkholderia 
	Rhizobium
	
	(33)

	Sugarcane–soybean intercropping
	Sphingomonas, Azohydromonas 
	Rhizobium, Burkholderia
	
	

	Sugarcane-banana crop rotation (Bulk and Rhizosphere soil)
	Gaiella, Gemmatimonas
	Bryobacter, Acidothermus 
	Sphingomonas
	(37)

	Sugarcane-wheat (Rhizosphere soil)
	Flavobacterium, Bdellovibrio, Bacillus, Agromyces, Lysobacter, Pseudonocardia, Flavobacterium, Devosia, Microvirga, Niastella, Candidatus_Alysiosphaera, Sphingomonas, Mycobacterium, Candidatus_Entotheonella, Sorangium, Haliangium 
	Nocardioides, Paenibacillus, Nitrospira, Gaiella, Aquicella, Anaeromyxobacter, Patulibacter, Gemmatimonas, Leptolyngbya 
	Flavisolibacter, Taibaiella, Arenimonas, Herpetosiphon, Solirubrobacter, Chthoniobacter, Pseudonocardia
	(39)*



	Sugarcane-wheat (Bulk soil)
	Paenibacillus, Pseudonocardia, Gaiella, Microvirga, Aquicella, Candidatus_Entotheonella, Haliangium, Sorangium, Nitrospira, Anaeromyxobacter , Gemmatimonas
	Candidatus_Alysiosphaera, Bacillus, Devosia, Nocardioides, Agromyces, Lysobacter, Arenimonas, Flavobacterium, Sphingomonas, Bdellovibrio, Flavobacterium, Herpetosiphon 
	Mycobacterium, Niastella, Flavisolibacter, Patulibacter, Taibaiella, Chthoniobacter, Solirubrobacter,  Leptolyngbya,  Pseudonocardia
	

	Sugarcane and Soybean intercropping (sandy clay loam experiment station and farmer’s field and loam soil farmer’s field)
	Burkholderia, Pseudomonas, Sinorhizobium, Delftia, Brevibacterium, Leucobacter, Variovorax
	Acidovorax, Streptomyces 
	Bacillus, Rhizobium
	(28)

	Sugarcane and Peanut intercropping (sandy clay loam experiment station and farmer’s field and loam soil farmer’s field)
	Sphingobacterium, Agrobacterium,
	Acidovorax, Streptomyces, Rhizobium
	Bacillus, Alcaligenes
	

	Nitrogen fertilizer (100 and 150 kg N ha-1)
	Acidothermus, Bryobacter, Mycobacterium, Dyella, Bacillus
	Burkholderia-Caballeronia-Paraburkholderia, Chujaibacter, Occallatibacter, Sphingomonas, Acidibacter, Bradyrhizobium
	
	(46)

	Nitrogen fertilizer (200 kg N ha-1)
	Acidothermus, Occallatibacter, Acidibacter, Sphingomonas, Mycobacterium, Dyella, Bryobacter, Bacillus
	Burkholderia-Caballeronia-Paraburkholderia, Chujaibacter, Bradyrhizobium 
	
	

	NPK fertilizer (400 kg N ha-1, 210 kg P2O5 ha-1 and 270 kg K2O ha-1) plus straw (Bulk and Rhizosphere soil)
	Bradyrhizobium
	
	Chujaibacter, Bryobacter, Acidibacter, Actinospica, Acidothermus, Sphingomonas
	(34)

	N fertilizer (375 kg N/ha)
	Bacillus, Haliangium, Nitrospira, Anaeromyxobacter, Gaiella, Paenibacillus, Catenulispora
	Nocardioides, Phycicoccus, Jatrophihabitans, Methylobacterium
	Burkholderia-Paraburkholderia, Gemmatimonas, Rhizorhapis, Sphingomonas, Bradyrhizobium, Aquicella, Bryobacter, Sorangium, Sinomonas, Acidothermus,  Cupriavidus, Mesorhizobium, Nitrosospira, Sulfurifustis, Thiobacillus, Rhizobium, Massilia, Rhodanobacter, Streptomyces
	(45)

	N fertilizer (563 kg N/ha)
	Gemmatimonas, Haliangium, Bryobacter, Catenulispora, Jatrophihabitans
	[bookmark: _Hlk73332803][bookmark: OLE_LINK96]Nocardioides, Cupriavidus, Anaeromyxobacter, Rhizobium, Phycicoccus, Methylobacterium 
	[bookmark: OLE_LINK38][bookmark: OLE_LINK34][bookmark: OLE_LINK35]Sinomonas,  Mesorhizobium, Nitrosospira , Rhizorhapis, Aquicella, Sorangium, Gaiella, Nitrospira, Paenibacillus, Acidothermus, Thiobacillus, Rhodanobacter, Massilia, Streptomyces, Bacillus, Sphingomonas, Burkholderia-Paraburkholderia, Bradyrhizobium, Sulfurifustis 
	

	Silicon fertilizer (NPK+ Si kg/hm2, Bulk soil)
	Burkholderia_Caballeronia_Paraburkholderia, Bradyrhizobium, Mesorhizobium, Lactobacillus, Glycomyces, Sphingomonas, Flavobacterium, Amycolatopsis, Bacillus, Kribbella, Alcaligenes, Brevibacterium, Arthrobacter, Glycomyces, Pseudolabrys, Nocardioides, Rhodanobacter
	Nitrospira, Dyella, Sinomonas, Enterobacter, Aquicella, Gaiella, Ochrobactrum, Acinetobacter, Leucobacter, Pseudomonas, Massilia, Streptococcus, Bryobacter, Rhodoplanes, Chujaibacter, Occallatibacter, Ralstonia, Ktedonobacter, Gemmatimonas
	Olivibacter
	(36)

	Silicon fertilizer (NPK+ Si kg/hm2, Rhizosphere soil)
	Burkholderia_Caballeronia_Paraburkholderia, Bradyrhizobium, Dyella, Mesorhizobium, Lactobacillus, Sinomonas, Olivibacter, Glycomyces, Ochrobactrum, Amycolatopsis, Kribbella, Aquicella, Massilia, Streptococcus, Rhodoplanes, Sphingomonas, Occallatibacter, Rhodanobacter, Ktedonobacter
	Nitrospira, Enterobacter, Bacillus, Leucobacter, Pseudomonas, Alcaligenes, Acinetobacter, Brevibacterium, Arthrobacter, Pseudolabrys, Flavobacterium, Nocardioides, Bryobacter
	Ralstonia, Chujaibacter, Gaiella, Gemmatimonas
	

	Potassium fertilizer (75 kg/hm²)
	Lechevalieria, Streptococcus, Talaromyces
	Fusarium, Mortierella, Cladosporium 
	Acidibacter, Lactobacillus, Enterobacter, Mycoplasma, Haliangium, Lactococcus, Saccharomyces, Rhizoctonia, Cida, Chaetomium, Kazachstania
	(47)

	Potassium fertilizer (150 kg/hm²)
	Lechevalieria, Lactobacillus, Enterobacter,Talaromyces, Rhizoctonia, Kazachstania
	Acidibacter, Mycoplasma, Haliangium,Lactococcus, Mortierella, Cladosporium
	Streptococcus, Cida, Fusarium, Saccharomyces, Chaetomium 
	

	Potassium fertilizer (225 kg/hm²)
	Lechevalieria, Streptococcus, Saccharomyces, Chaetomium, Kazachstania
	Acidibacter, Fusarium, Cladosporium
	Lactobacillus, Enterobacter, Cida, Mycoplasma, Haliangium, Lactococcus, Talaromyces, Mortierella, Rhizoctonia 
	

	Controlled release fertilizer (675 and 1012.5 kg/ha) 
	Anaeromyxobacter, Mycena, Cercospora, Acremoniopsis, Microdochium
	Nitrolancea, Achromobacter, Waitea, Wikerhamomyces, Kurtzmaniella, Epicoccum, Wickerhamiella, Lecanicillium, Curvularia, Vishniacozyma
	Leotiomycetes
	(66)

	Controlled release fertilizer (1350 kg/ha)
	Anaeromyxobacter, Mycena, Cercospora, Microdochium, Epicoccum, Wickerhamiella
	Nitrolancea, Achromobacter, Waitea, Wikerhamomyces, Lecanicillium, Curvularia, Kurtzmaniella, Acremoniopsis, Vishniacozyma
	Leotiomycetes
	

	Controlled release fertilizer (1687.5 kg/ha)
	Nitrolancea, Achromobacter, Anaeromyxobacter, Epicoccum, Kurtzmaniella, Cercospora, Leotiomycetes, Microdochium,
	Waitea, Wikerhamomyces, Mycena, Wickerhamiella, Lecanicillium,, Curvularia, Acremoniopsis, Vishniacozyma
	
	

	Controlled release fertilizer (2025 kg/ha)
	Nitrolancea, Achromobacter, Anaeromyxobacter, Epicoccum, Wikerhamomyces, Cercospora, Wickerhamiella, Kurtzmaniella, Leotiomycetes, Microdochium, Vishniacozyma
	Waitea, Mycena, Lecanicillium,
Curvularia, Acremoniopsis
	 
	

	Chemical
fertilization (562.5  and 1 125 kg/ha) of sugarcane variety GT58
	Glomus
	Acaulospora,Scutellospora
	Paraglomus, Diversispora
	(2)

	Chemical
fertilization (2,250.0 kg/ha) of sugarcane variety GT58
	Paraglomus
	Acaulospora, Scutellospora
	Glomus, Diversispora
	

	Chemical
fertilization (562.5 kg/ha) of sugarcane variety GT29
	Scutellospora
	Glomus, Diversispora
	Acaulospora, Paraglomus
	

	Chemical
fertilization (1,125.0 kg/ha) of sugarcane variety GT29
	Acaulospora, Paraglomus
	Glomus, Diversispora, Scutellospora
	
	

	Chemical
fertilization (2,250.0 kg/ha) of sugarcane variety GT29
	Acaulospora
	Glomus, Paraglomus, Diversispora, Scutellospora
	
	

	Chemical
fertilization (562.5 and 1 125 kg/ha) of sugarcane variety GT58
	Paraglomus
	Scutellospora
	Glomus, Claroideoglomus, Acaulospora, Archaeospora
	(44)

	Chemical
fertilization (1 125 kg/ha) of sugarcane variety GT58
	Glomus, Paraglomus
	Scutellospora, Claroideoglomus
	Acaulospora, Archaeospora 
	

	Chemical
fertilization (2,250.0 kg/ha) of sugarcane variety GT58
	Glomus
	Scutellospora, Claroideoglomus
	Acaulospora, Archaeospora, Paraglomus
	

	Chemical
fertilization (562.5 kg/ha) of sugarcane variety GT29
	Glomus, Acaulospora 
	Claroideoglomus 
	Scutellospora, Paraglomus, Archaeospora
	

	Chemical
fertilization (1,125.0 kg/ha) of sugarcane variety GT29
	Paraglomus, Scutellospora, Acaulospora
	
	Glomus, Claroideoglomus, Archaeospora
	

	Chemical
fertilization (2,250.0 kg/ha) of sugarcane variety GT29
	Glomus, Paraglomus
	Claroideoglomus
	Scutellospora, Acaulospora, Archaeospora
	

	Organic farming system
	Pseudonocardia, Microdochium, Jatrophihabitans, Apiotrichum, Hyphoderma, Mycothermus, Tubeufia, Acrocalymma
	Flavobacterium, Devosia, Resinicium, Chaetomium, Aspergillus
	
	(12)

	Organic farming
	Bradyrhizobium, Trichoderma, Pyrenochaetopsis, Resinicium, Solirubrobacter, Burkholderia, Monocillium, Apiotrichum, Coniochaeta
	Massilia, Pseudomonas, Ramichloridium, Aspergillus, Ceratobasidium
	Actinoplanes, Flavisolibacter, Spegazzinia, Acremonium, Papiliotrema
	(53)

	Pesticide plus organic fertilizer (animal-derived amino acids) mixed with excipient
	Actinospica, Pseudomonas, Ralstonia, Massilia, Dyella, Chryseobacterium, Lysinibacillus, Acidothermus, Acinetobacter, Neocosmospora, Paenibacillus, Viridispora, Didymella, Curvularia, Agrocybe, Fusarium, Bacillus, Streptomyces, Trichoderma, Trichocladium, Nigrospora, Aspergillus, Ceratobasidium
	Chujaibacter, Sinomonas, Bryobacter, Acidibacter, Trechispora, Saitozyma, Chaetomium, Penicillium, Talaromyces
	Ceratocystis, Scytalidium, Resinicium, Rhodotorula, Dinemasporium, Corynascus, Mortierella, Catenulispora, Mucilaginibacter, Alcaligenes, Lactobacillus, Sphingomonas, Streptococcus
	(51)

	Organic fertilizer (animal-derived amino acids) mixed with excipient
	Scytalidium, Resinicium, Trechispora, Viridispora, Chryseobacterium, Chujaibacter, Bacillus, Agrocybe, Lysinibacillus, Acidothermus, Acidibacter,  Acinetobacter, Paenibacillus, Streptomyces, Trichocladium
	Catenulispora, Neocosmospora, Ceratobasidium, Pseudomonas, Mucilaginibacter, Lactobacillus, Sphingomonas, Bryobacter, Ralstonia, Massilia, Actinospica, Streptococcus, Dinemasporium, Fusarium, Nigrospora, Sinomonas, Saitozyma, Didymella,  Aspergillus, Alcaligenes, Mortierella, Trichoderma, Rhodotorula, Corynascus, Chaetomium, Penicillium, Curvularia, Talaromyces 
	Dyella, Ceratocystis
	

	B. amyloliquefaciens (1500 kg/ha) + 57 kg/ha of urea)
	Haliangium, Nitrospira,Talaromyces, Dothideomycetes, Agaricomycetes
	Bradyrhizobium, Bacillus, Fusarium, Streptomyces, Sphingomonas
	Bryobacter
	(56)

	B. amyloliquefaciens (2250 kg/ha) 57 kg/ha of urea).
	Haliangium, Bryobacter, Talaromyces, Fusarium
	Bradyrhizobium, Streptomyces, Dothideomycetes, Bacillus, Sphingomonas, Agaricomycetes
	Nitrospira
	

	Mixture of biofertilizers (Soil-Life TM and Nutri-Life Platform®) with N fertiliser rate (100 kg/ha N) – week 2 (Rhizosphere soil) 

	Glycomyces , Rhodanobacter,  
	Niastella, Burkholderia
	Kutzneria,  Mycobacterium, Nocardioides,  Amycolatopsis, Streptomyces, Agrobacterium, Actinoallomurus, Bacillus, Erwinia, Pseudomonas, Devosia, Delfetia, Actinomadura, Lactobacillus, Asticcacaulis, Kaistobacter, Bradyrhizobium, Nonomurea, Sphingobium, Stenotrophomonas, Sphingomonas 
	(40)**

	Mixture of biofertilizers (Soil-Life TM and Nutri-Life Platform®) with N fertiliser rate (100 kg/ha N) – week 15 (Rhizosphere soil) 

	Nonomurea, Bacillus
	Streptomyces, Niastella, Burkholderia, Rhodanobacter  
	Kutzneria,  Mycobacterium, Nocardioides,  Amycolatopsis, Kaistobacter, Sphingobium, Actinoallomurus, Glycomyces, Agrobacterium, Actinomadura Lactobacillus, Asticcacaulis, Pseudomonas, Delfetia, Erwinia, Bradyrhizobium, Sphingomonas, Devosia, Stenotrophomonas
	

	Mixture of biofertilizers (Soil-Life TM and Nutri-Life Platform®) with N fertiliser rate (100 kg/ha N) – week 25 (Rhizosphere soil) 

	Amycolatopsis
	Streptomyces, Niastella, Burkholderia
	Kutzneria,  Glycomyces, Mycobacterium, Nocardioides,  Nonomurea, Actinoallomurus, Actinomadura, Bacillus, Devosia, Lactobacillus, Asticcacaulis, Bradyrhizobium, Agrobacterium, Kaistobacter, Sphingobium, Sphingomonas, Delfetia, Stenotrophomonas, Erwinia, Pseudomonas, Rhodanobacter 
	

	Mixture of biofertilizers (Soil-Life TM and Nutri-Life Platform®) with N fertiliser rate (100 kg/ha N) – week 2 and 15 (Bulk soil) 

	
	
	Kutzneria, Glycomyces, Erwinia, Mycobacterium, Nocardioides, Amycolatopsis, Streptomyces, Nonomurea, Actinoallomurus, Actinomadura, Niastella, Bacillus, Lactobacillus, Asticcacaulis, Sphingomonas, Bradyrhizobium, Devosia, Agrobacterium, Delfetia, Kaistobacter, Sphingobium, Burkholderia, Stenotrophomonas, Pseudomonas, Rhodanobacter 
	

	Mixture of biofertilizers (Soil-Life TM and Nutri-Life Platform®) with N fertiliser rate (100 kg/ha N) – week 25 (Bulk soil) 
	
	Kaistobacter,
	Kutzneria, Glycomyces, Devosia, Mycobacterium, Nocardioides, Amycolatopsis, Streptomyces, Nonomurea, Actinoallomurus, Niastella, , Erwinia, Bacillus, Stenotrophomonas, Lactobacillus, Actinomadura, Delfetia, Rhodanobacter, Sphingomonas, Asticcacaulis, Bradyrhizobium, Burkholderia, Agrobacterium, Sphingobium, Pseudomonas 
	

	N fertilizer (500, 400, 300, and 200 kg ha−1 year−1) + soybean-sugarcane intercropping (tillering)
	Trichoderma, Talaromyces
	Curvularia, Fusarium
	Saitozyma, Mortierella, Trechispora, Chaetomium, Xenomyrothecium, Idriella 
	(61)

	N fertilizer (500, 400, 300, and 200 kg ha−1 year−1) + soybean-sugarcane intercropping (ripening)
	
	Fusarium, Trechispora, Chaetomium
	Saitozyma, Curvularia, Mortierella, Idriella, Trichoderma,  Talaromyces, Xenomyrothecium
	

	Sugarcane-peanut intercropping and N fertilizer (15 kg/ha)
	Variovorax, Luteitalea, Niastella, Rhodoplanes
	Sphingomonas, Enterococcus
	Bradyrhizobium, Nitrospira, Streptomyces, Enterococcus, Flavisolibacter, Rhodoplanes, Novosphingobium, Nitrospira, Gemmatimonas, Luteitalea
	(62)

	Sugarcane-peanut intercropping and N fertilizer (75 kg/ha)
	Variovorax, Streptomyces, Novosphingobium, Niastella
	Gemmatimonas
	Sphingomonas, Bradyrhizobium, Flavisolibacter
	

	Sugarcane-peanut intercropping and N fertilizer (150 kg/ha)
	
	Nitrospira, Flavisolibacter, Niastella
	Sphingomonas, Rhodoplanes, Enterococcus, Bradyrhizobium, Novosphingobium, Luteitalea, Variovorax, Streptomyces, Gemmatimonas
	

	Sugarcane harvest (unburned) 
	Sphingomonas, Candidatus solibacter, Gemmatimonas, Jatrophihabitans, Gaiella, Dongia, Bryobacter, Bradyrhizobium, Streptomyces, Pseudolabrys
	Paenibacillus, Bacillus, Burkholderia, Ammoniphilus
	Occallatibacter, Nitrospira
	(7)

	Fenlong-ridging
	Paraburkholderia, Cladosporium Bradyrhizobium,Talaromyces, Fusarium, Ramichloridium
	Sphingomonas, Nocardioides, Didymella, Rhizoctonia, Zopfiella, Penicillium, Curvularia
	Pseudolabrys, Rhizobium, Devosia, Dyella, Haliangium, Corynascella 
	(64)

	Goat manure, sugarcane straw, Goat manure +
sugarcane straw
(50th day)
	Cercophora
	Gibellulopsis
	Microdochium, Zopfiella, Fusarium, Mortierella
	(41)

	Goat manure, sugarcane straw, Goat manure +
sugarcane straw
(100th day)
	
	Microdochium, Fusarium
	Zopfiella, Mortierella, Cercophora, Gibellulopsis
	

	Organic fertilizer (rice straw and pig manure)
	Solirubrobacter, Arthrobacter, Nocardia, Gemmatimonas, Caulobacter
	Dyella, Burkholderia, Massilia, Paraburkholderia, Sphingomonas, Catenulispora
	
	(65)

	Sugarcane- soybean (1:1) and (1:2) intercropping (at 300 kg ha- 1 N, 2010)
	
	 Ralstonia
	Azospirillum, Cupriavidus, Pseudomonas, Achromobacter, Bacillus, Acidovorax
	(63)

	Sugarcane- soybean (1:1) and (1:2) intercropping (at 525 kg ha- 1 N, 2010)
	
	 
	Azospirillum, Cupriavidus, Pseudomonas, Achromobacter, Bacillus, Acidovorax, Ralstonia
	

	Sugarcane- soybean (1:1) and (1:2) intercropping (at 300 kg ha- 1 N, 2015)
	
	
	Azospirillum, Cupriavidus, Pseudomonas, Achromobacter, Bacillus, Acidovorax, Ralstonia
	

	Sugarcane- soybean (1:1) and (1:2) intercropping (at 525 kg ha- 1 N, 2015)
	
	
	Azospirillum, Cupriavidus, Pseudomonas, Achromobacter, Bacillus, Acidovorax, Ralstonia
	

	Regular vinasse plus inorganic N fertilizer (day 7, rainy season)
	Chaetomium, Talaromyces
	
	Methylobacterium, Fusarium, Aspergillus, Nitrosospira 
	(49)

	Regular vinasse plus inorganic N fertilizer (day 22, rainy season)
	Chaetomium
	Talaromyces
	Methylobacterium, Fusarium, Nitrosospira, Aspergillus
	

	Regular vinasse plus inorganic N fertilizer (day 24, rainy season)
	
	
	Methylobacterium, Fusarium, Nitrosospira, Aspergillus, Chaetomium, Talaromyces
	

	Regular vinasse plus inorganic N fertilizer (day 11 and 19, dry season)
	Chaetomium
	Nitrosospira
	Methylobacterium, Fusarium, Aspergillus, Talaromyces
	

	Regular vinasse plus inorganic N fertilizer (day 45, dry season)
	Nitrosospira, Chaetomium
	
	Methylobacterium, Fusarium, Aspergillus, Talaromyces
	

	Concentrated vinasse plus inorganic N fertilizer (day 7, rainy season)
	Nitrosospira, Fusarium, Aspergillus, Talaromyces
	
	Methylobacterium, Chaetomium
	

	Concentrated vinasse plus inorganic N fertilizer (day 22 and 24, rainy season)
	Talaromyces
	
	Methylobacterium, Nitrosospira, Fusarium, Aspergillus, Chaetomium 
	

	Concentrated vinasse plus inorganic N fertilizer (day 11, dry season)
	Chaetomium, Talaromyces
	Nitrosospira
	Methylobacterium, Fusarium, Aspergillus 
	

	Concentrated vinasse plus inorganic N fertilizer (day 19, dry season)
	Methylobacterium
	Nitrosospira, Chaetomium
	Fusarium, Aspergillus, Talaromyces
	

	Concentrated vinasse plus inorganic N fertilizer (day 45, dry season)
	Nitrosospira, Chaetomium
	
	Methylobacterium, Fusarium, Aspergillus, Talaromyces
	

	No-burning (sugarcane variety SP813250)
	Rhizophagus, Racocetra
	Paraglomus, Acaulospora
	Claroideoglomus, Glomus, Archaeospora, Gigaspora, Scutellospora
	(26)

	No-burning (sugarcane variety SP801842)
	Scutellospora
	
	Archaeospora, Paraglomus, Glomus, , Claroideoglomus, Rhizophagus Acaulospora, Gigaspora, Racocetra
	

	No-burning (sugarcane variety RB72454)
	Archaeospora, Claroideoglomus,
	Paraglomus,
	Glomus, Rhizophagus, Acaulospora, Gigaspora, Scutellospora, Racocetra
	

	Sugarcane straw return
	Acidobacterium, Arthrobacter, Anaeromyxobacter, Ralstonia, Sphingobacterium, Bacillus, Ammoniphilus, Acetobacter, Sporolactobacillus, Arenimonas
	Lactobacillus, Leuconostoc, Clostridium, Gemmatimonas, Burkholderia 
	Sphingomonas, Dyella
	(27)


	Vinasse fertilization
	Lactobacillus, Leuconostoc, Clostridium, Burkholderia, Sphingomonas, Dyella
	Anaeromyxobacter, Bacillus, Arthrobacter, Ammoniphilus, Acidobacterium, Ralstonia, Sporolactobacillus, Acetobacter,  Sphingobacterium
	Arenimonas
	

	Sugarcane duck symbiosis new plant elongation
	Acidothermus, Sphingomonas, Chujaibacter
	Marmoricola, Gaiella
	Bacillus, Nocardioides, Bradyrhizobium, Nitrolancea
	(52)

	Sugarcane duck symbiosis new plant maturity

	Nocardioides
	Nitrolancea
	Bradyrhizobium, Chujaibacter, Marmoricola, Bacillus, Gaiella, Acidothermus, Sphingomonas
	

	Sugarcane duck symbiosis new plant elongation perennial root elongation
	Nocardioides
	Bacillus, Bradyrhizobium,
	Acidothermus, Chujaibacter, Sphingomonas, Marmoricola, Gaiella, Nitrolancea
	

	Sugarcane duck symbiosis new plant perennial root maturity

	
	
	Bradyrhizobium, Chujaibacter, Marmoricola, Bacillus, Gaiella, Acidothermus, Nocardioides, Sphingomonas, Nitrolancea
	


 * – In this study, sugarcane–wheat intercropping was used as the primary management system, while rice-wheat intercropping (not shown) served as the control.
** – Soil-LifeTM is composed of Lactobacillus, Actinomycetes Rhodosporillaceae, Chloroflexaceae, Cyanophyta, Heliobacteria, and unspecified fungi whereas Nutri-LifeTM is composed of AM fungi (Glomus intraradices, Glomus etunicatum, Glomus aggregatum and Glomus mosseae), four strains of Trichoderma, as well as Azospirillum sp., Bacillus sp., Pseudomonas sp. and Streptomyces cellulosae bacteria.


Table S4: Effect of different sugarcane management practices (soil and harvest systems) on soil chemical properties and microorganisms under greenhouse.
	Management practices
	Enriched
	Depleted
	Not affected
	References

	Sugarcane–soybean intercropping
	Fusarium, Penicillium, Trichoderma, Volutella, Lectera, Zopfiella, Talaromyces, Clonostachys, Chloridium, Sordariomycetes, Metarhizium,  Cordyceps,  Paraphaeosphaeria
	Gibberella, Corallomycetella, Acremonium, Pyrenochaetopsis,  Curvularia, Mortierella
	Chaetomium, Sagenomella 
	(18)

	Urea (150 kg. ha-1)
	Burkholderia-Caballeronia-Paraburkholderia
	Sphingomonas, Dyella, Bryobacter, Nitrospira, Ramlibacter, Rhodoplanes, Nitrosospira
	Massilia, Chujaibacter 
	(58)

	B. amyloliquefaciens (1000 kg. ha-1) + Urea (150 kg. ha-1)
	Rhodoplanes, Nitrospira
	Sphingomonas, Dyella, Bryobacter, Ramlibacter, Nitrosospira
	Burkholderia-Caballeronia-Paraburkholderia, Chujaibacter, Massilia 
	

	B. amyloliquefaciens (1500 kg. ha-1) + Urea (150 kg. ha-1)
	Burkholderia-Caballeronia-Paraburkholderia, Chujaibacter, Ramlibacter, Rhodoplanes
	Bryobacter, Nitrospira, Nitrosospira
	Dyella, Sphingomonas, Massilia
	

	B. amyloliquefaciens (1000 kg. ha-1) + Urea (100 kg. ha-1)
	Burkholderia-Caballeronia-Paraburkholderia, Chujaibacter, Rhodoplanes 
	Sphingomonas, Bryobacter, Nitrospira, Nitrosospira
	Dyella, Ramlibacter, Massilia
	

	B. amyloliquefaciens (1500 kg. ha-1) + Urea (100 kg. ha-1)
	Dyella, Chujaibacter, Nitrospira 
	Burkholderia-Caballeronia-Paraburkholderia, Sphingomonas, Bryobacter, Nitrosospira
	Ramlibacter, Rhodoplanes, Massilia
	

	Urea (150 kg. ha-1)
	Waitea
	Talaromyces, Trichoderma, Rhizophagus, Nigrospora, Penicillium
	Fusarium, Curvularia, Chaetomium 
	(57)

	B. amyloliquefaciens (1000 kg. ha-1) + Urea (150 kg. ha-1)
	
	Fusarium, Rhizophagus, Nigrospora, Penicillium
	Talaromyces, Trichoderma, Curvularia, Waitea, Chaetomium 
	

	B. amyloliquefaciens (1500 kg. ha-1) + Urea (150 kg. ha-1)
	
	Fusarium, Trichoderma, Rhizophagus, Nigrospora, Penicillium
	Talaromyces, Curvularia, Waitea, Chaetomium
	

	B. amyloliquefaciens (1000 kg. ha-1) + Urea (100 kg. ha-1)
	
	Fusarium, Rhizophagus, Nigrospora, Penicillium
	Talaromyces, Trichoderma, Curvularia, Waitea, Chaetomium
	

	B. amyloliquefaciens (1500 kg. ha-1) + Urea (100 kg. ha-1)
	
	Fusarium, Trichoderma, Rhizophagus, Nigrospora
	Talaromyces, Curvularia, Waitea, Chaetomium, Penicillium  
	

	K-silicate (Rhizosphere soil)
	Halomonas, Nocardioides, Flavobacterium,Gaiella
	Pelagibacterium, Pseudomonas, Sphingomonas, Agoriphagus 
	
	(48)

	K-silicate (Bulk soil)
	
	Pelagibacterium
	
	

	Na-silicate (Rhizosphere soil)
	Pelagibacterium, Agoriphagus, Gaiella, Flavobacterium, Pseudomonas, Halomonas
	Sphingomonas, Nocardioides
	
	

	Na-silicate (Bulk soil)
	Pelagibacterium
	
	
	

	Chemical fertilizer and molasses (64, 160, and 240 mg C kg−1
	Chujaibacter, Sinomonas, Rhodanobacter, Acidibacter, Bacillus
	Sphingomonas, Paraburkholderia
	
	(50)

	Sugarcane–soybean
intercropping
	Haliangium, Bryobacter, Sorangium, Bdellovibrio, Rhodoplanes, Nitrospira, Chthonomonadetes, Dactylella, Aquicella, Ktedonobacter, Clonostachys, Funneliformis, Cryptococcous, Corallomycetella, Gibberella, Beauveria, Fusarium, Epicoccum, Penicillium, Trichoderma, Curvularia, Pseudozyma
	Sphigomonas, Flavobacterium, Mortierella, Paraphaeosphaeria, Rhodotorula, Dinemasporium, Cladosporium
	Phoma
	(8)

	Cultivar ROC22 plus ROC22 straw
	Chujaibacter, Acidobacterium, Dongia, Streptomyces, Rhodanobacter, Burkhoderia-Caballeronia-Paraburkhoderia, Talaromyces, Trechispora, Fusarium, Chaetomium, Cephalotrichum, Schizothecium, Aspergillus, Acremonium, Mortierella, Cyphellophora
	Bryobacter, Bradyrhizobium, Acidothermus, Granulicella, Gemmatimonas, Trichoderma, Saitozyma, Cladosporium, Chloridium, Clonostachys, Lecanicillium
	Nitrospira, Penicillium, Nigrospora 
	(13)

	Cultivar ROC22 plus Z9 straw
	Talaromyces, Fusarium, Chaetomium, Saitozyma, Nigrospora, Schizothecium, Acremonium, Chloridium, Clonostachys, Mortierella, Cyphellophora, Cephalotrichum, Lecanicillium
	Chujaibacter, Acidobacterium, Rhodanobacter, Bradyrhizobium, Trechispora, Acidothermus, Gemmatimonas, Trichoderma, Penicillium, Cladosporium, Phialophora
	Burkhoderia-Caballeronia-Paraburkhoderia, Bryobacter, Streptomyces, Nitrospira, Granulicella, Dongia, Aspergillus 
	

	Cultivar Z9 plus Z9 straw
	Acidobacterium, Gemmatimonas, Dongia, Trechispora, Trichoderma, Fusarium, Schizothecium, Aspergillus, Cyphellophora, Spegazzinia
	Chujaibacter, Streptomyces, Acremonium, Bradyrhizobium, Burkhoderia-Caballeronia-Paraburkhoderia, Granulicella, Chaetomium, Saitozyma, Cladosporium, Chloridium, Mortierella, Lecanicillium, Phialophora
	Bryobacter, Nitrospira, Acidothermus, Cephalotrichum, Nigrospora, Clonostachys 
	

	Cultivar Z9 plus ROC22 straw
	Chujaibacter, Bryobacter, Granulicella, Trechispora, Trichoderma, Saitozyma, Schizothecium, Nigrospora, Spegazzinia, Acremonium, Cyphellophora, Lecanicillium
	Acidobacterium, Chaetomium, Chloridium, Bradyrhizobium, Cephalotrichum, Aspergillus, 
	Burkhoderia-Caballeronia-Paraburkhoderia, Dongia, Gemmatimonas, Nitrospira, Acidothermus, Penicillium, Streptomyces, Mortierella, Clonostachys, Cladosporium, 
	

	MetG2 MetG2 (Methylobacterium NMS14P and NMS12, Methylorubrum, Pseudomonas) (day 0)
	Methylobacterium
	Nocardioides, Actinomycetospora, Bacillus, Mucilaginibacter, Flavobacterium, Microvirga, Bdellovibrio, Herpetosiphon, Alterococcus, Sphingopyxis, Aquicella, Rhodoplanes, Rheinheimera, Pseudomonas, Burkholderia 
	
	(55)

	MetG2 (Methylobacterium NMS14P and NMS12, Methylorubrum, Pseudomonas) (day 4)
	Nocardioides, Aquicella, Alterococcus, Rheinheimera, Pseudomonas
	Actinomycetospora, Mucilaginibacter, Flavobacterium, Bdellovibrio, Herpetosiphon, Bacillus, Sphingopyxis, Rhodoplanes, Microvirga, Burkholderia
	
	

	MetG2 (Methylobacterium NMS14P and NMS12, Methylorubrum, Pseudomonas) (day 7)
	Flavobacterium, Rheinheimera, Pseudomonas
	Nocardioides, Actinomycetospora, Bacillus, Mucilaginibacter, Bdellovibrio, Alterococcus, Herpetosiphon, Sphingopyxis, Aquicella, Rhodoplanes, Microvirga, Methylobacterium, Burkholderia
	
	

	MetG2 (Methylobacterium NMS14P and NMS12, Methylorubrum, Pseudomonas) (day 14)
	Bdellovibrio
	Nocardioides, Actinomycetospora, Mucilaginibacter, Flavobacterium, Herpetosiphon, Bacillus, Alterococcus, Sphingopyxis, Aquicella, Rhodoplanes, Rheinheimera, Pseudomonas, Microvirga, Methylobacterium, Burkholderia
	
	

	OG10 (Pseudomonas CR16, CRE5, and NMS19W, Methylobacterium) (day 0 and 14)
	Bacillus
	Nocardioides, Actinomycetospora, Mucilaginibacter, Flavobacterium, Bdellovibrio, Herpetosiphon, Alterococcus, Sphingopyxis, Aquicella, Rhodoplanes, Rheinheimera, Pseudomonas, Microvirga, Methylobacterium, Burkholderia
	
	

	OG10 (Pseudomonas CR16, CRE5, and NMS19W, Methylobacterium) (day 4)
	Bacillus, Microvirga, Nocardioides
	Actinomycetospora, Mucilaginibacter, Flavobacterium, Bdellovibrio, Herpetosiphon, Alterococcus, Sphingopyxis, Aquicella, Rhodoplanes, Rheinheimera, Pseudomonas, Methylobacterium, Burkholderia
	
	

	OG10 (Pseudomonas CR16, CRE5, and NMS19W, Methylobacterium) (day 7)
	
	Nocardioides, Actinomycetospora, Mucilaginibacter, Flavobacterium, Bdellovibrio, Herpetosiphon, Bacillus, Alterococcus, Sphingopyxis, Aquicella, Rhodoplanes, Rheinheimera, Pseudomonas, Microvirga, Methylobacterium, Burkholderia, 
	
	

	Sugarcane2 (Methylobacterium NMS14P and NMS12, Rosenbergiella, Methylorubrum, Burkholder) (day 0)
	Nocardioides
	Actinomycetospora, Mucilaginibacter, Flavobacterium, Bdellovibrio, Herpetosiphon, Bacillus, Alterococcus, Sphingopyxis, Aquicella, Rhodoplanes, Rheinheimera, Pseudomonas, Microvirga, Methylobacterium, Burkholderia 
	
	

	Sugarcane2 (Methylobacterium NMS14P and NMS12, Rosenbergiella, Methylorubrum, Burkholder) (day 4)
	Burkholderia
	Nocardioides, Actinomycetospora, Bacillus, Mucilaginibacter, Flavobacterium, Aquicella, Microvirga, Bdellovibrio, Herpetosiphon, Alterococcus, Sphingopyxis, Rhodoplanes, Methylobacterium, Rheinheimera, Pseudomonas 
	
	

	Sugarcane2 (Methylobacterium NMS14P and NMS12, Rosenbergiella, Methylorubrum, Burkholder) (day 7)
	
	Nocardioides, Actinomycetospora, Mucilaginibacter, Flavobacterium, Bdellovibrio, Herpetosiphon, Bacillus, Alterococcus, Sphingopyxis, Rhodoplanes, Rheinheimera, Pseudomonas, Microvirga, Methylobacterium, Burkholderia, Aquicella
	
	

	Sugarcane2 (Methylobacterium NMS14P and NMS12, Rosenbergiella, Methylorubrum, Burkholder) (day 14)
	Actinomycetospora
	Nocardioides,Mucilaginibacter, Flavobacterium, Bdellovibrio, Herpetosiphon, Bacillus, Alterococcus, Sphingopyxis, Rhodoplanes, Rheinheimera, Pseudomonas, Microvirga, Methylobacterium, Burkholderia, Aquicella
	
	

	Enterobacter roggenkampii ED5 at 0, 150, and 300  kg N /ha as urea
	
	
	Phycicoccus, Nocardioides, Solirubrobacter, Gaiella, Streptomyces, Pseudonocardia, Bradyrhizobium
	(59)

	Paraburkholderia caribensis without N input
	Burkholderia, Lechevalieria, Actinophytocola, Catenulispora,
	
	
	(54)

	Paraburkholderia caribensis with N input
	Glycomyces, Lechevalieria, Sphingobium, Catenulispora
	Sorangium, Dyadobacter
	
	

	Kosakonia oryzae without N input 
	Caulobacter
	
	
	

	Kosakonia oryzae with N input 
	Glycomyces, Sphingobium, Catenulispora, Lechevalieria
	Sorangium 
	
	

	Kosakonia radicincitans without N input
	Glycomyces, Caulobacter, Lechevalieria, Sphingobium, Prosthecomicrobium,
	Dyadobacter, Dongia
	
	

	Kosakonia radicincitans with N input
	Glycomyces, Sphingobium, Lechevalieria, Novosphingobium, Mycobacterium
	Dyadobacter
	
	

	Paraburkholderia tropica without N input
	Caulobacter, Prosthecomicrobium
	Ralstonia, Bacillus
	
	

	Paraburkholderia tropica with N input
	Glycomyces, Catenulispora, Lechevalieria, Burkholderia, 
	Dyadobacter
	
	

	Pseudomonas fluorescens without N input
	Caulobacter, Prosthecomicrobium,
	
	
	

	Pseudomonas fluorescens with N input
	Sphingobium, Dyella, Novosphingobium, Glycomyces,
	
	
	

	Herbaspirillum frisingense without N input
	Caulobacter, Mucilaginibacter, Pedobacter
	
	
	

	Herbaspirillum frisingense with N input
	Sphingobium, Glycomyces, Novosphingobium, Massilia,
	
	
	




Table S5: Summary of agricultural management practices identified in the reviewed studies, showing the cumulative number of bacterial and fungal genera investigated and the total number of associated studies for each practice
	Management practices
	Total number of bacteria and fungi
	Number of studies

	Intercropping
	130
	10

	Inorganic fertiliser
	83
	8

	Organic fertiliser
	61
	4

	Biofertiliser
	37
	2

	Residue retention
	51
	3

	Tillage
	19
	1

	Biofertiliser plus inorganic fertiliser
	53
	6

	Intercropping plus inorganic fertiliser
	28
	3

	Organic plus inorganic fertiliser
	19
	2

	Residue retention plus inorganic fertiliser
	11
	2

	Residue retention plus organic fertiliser
	6
	1



