

Table S3. Keystone ASVs in the rhizosphere at regreening stage identified through co-occurrence network analysis.
	ASV
	Phylum
	Genus
	Species
	Group
	Degree
	Betweenness
	Taxa role

	019eb34b4149e982139c3d3bb67156cd
	Ascomycota
	Hirsutella
	Hirsutella minnesotensis
	Rare, non-core
	2
	686
	Connector

	03bc84657604641485e93eb752e50bda
	Basidiomycota
	Rhodotorula
	Rhodotorula mucilaginosa
	Rare, non-core
	9
	0
	Connector

	04723afd403d20ea07c9e76ff832c86a
	Glomeromycota
	Funneliformis
	Funneliformis*
	Rare, non-core
	5
	2476
	Connector

	05952ba212a93b3b5b8e07ac331b76a0
	Ascomycota
	Preussia
	Preussia*
	Moderate, non-core
	6
	1256
	Connector

	0fefe549ed94ea92d726b41268b21acc
	Ascomycota
	Thielavia
	Thielavia basicola
	Rare, non-core
	14
	6254
	Connector

	13dad489fadb0718a2cebc39682aa1a0
	Glomeromycota
	Claroideoglomus
	Claroideoglomus*
	Rare, non-core
	4
	1641
	Connector

	13e6cb7e91ddbc24ac3c3ebf7258cdd6
	Ascomycota
	Scytalidium
	Scytalidium circinatum
	Rare, non-core
	14
	2201
	Connector

	16673216d3f3828f1a453f46bba3dde1
	Ascomycota
	Coniochaetaceae*
	Coniochaetaceae*
	Rare, non-core
	9
	0
	Connector

	17f723e4f1f9520c8390c8bf96db5a7b
	Ascomycota
	Neosetophoma
	Neosetophoma samararum
	Rare, non-core
	1
	0
	Connector

	1d93c8c8b0d8c493d825fdce3bf541c7
	Ascomycota
	Microdochium
	Microdochium colombiense
	Abundant, non-core
	7
	7274
	Connector

	21e89b86d65d3480add39bb527db1949
	Basidiomycota
	Agaricomycetes*
	Agaricomycetes*
	Rare, non-core
	2
	731
	Connector

	22655035da31112e6ab12384bb256662
	Mortierellomycota
	Mortierella
	Mortierella fimbricystis
	Rare, non-core
	7
	7253
	Connector

	322b7d4058d5625e7b0fcb75b92a8f2e
	Basidiomycota
	Puccinia
	Puccinia recondita
	Rare, non-core
	2
	0
	Connector

	3420ce19e8a69f16c05e7a91b8fbfa56
	Ascomycota
	Laburnicola
	Laburnicola muriformis
	Rare, non-core
	4
	1658
	Connector

	343ee4afd27ef605a34c5f2503b0a208
	Ascomycota
	Arthrographis
	Arthrographis curvata
	Rare, non-core
	5
	2198
	Connector

	357f699f34ab909bda88e18b79cd4bb5
	Basidiomycota
	Trichosporon
	Trichosporon dohaense
	Rare, non-core
	3
	1257
	Connector

	3679279a385b13a24c388ed5080b4e37
	Ascomycota
	Metacordyceps
	Metacordyceps chlamydosporia
	Rare, non-core
	6
	5162
	Connector

	381cdc197e353d1ae9dbbcd7de6ed1ba
	Ascomycota
	Wardomycopsis
	Wardomycopsis litoralis
	Rare, non-core
	11
	2169
	Connector

	3968a355d9cc23b098ce7101e656c4cc
	Basidiomycota
	Vishniacozyma
	Vishniacozyma victoriae
	Rare, non-core
	1
	0
	Connector

	39daf743cf462dfecd9f5689831b769d
	Ascomycota
	Clonostachys
	Clonostachys*
	Moderate, non-core
	2
	0
	Connector

	3accc8c67e800e36c9e10736ee0d950c
	Ascomycota
	Chaetomium
	Chaetomium truncatulum
	Moderate, core
	10
	0
	Connector

	3b2c78f6e304d0355a7f50c19e0066f8
	Glomeromycota
	Diversisporaceae*
	Diversisporaceae*
	Moderate, core
	12
	1316
	Connector

	3b362e30b39a3cd2a39cc3f04810c8b4
	Mucoromycota
	Rhizopus
	Rhizopus microsporus
	Rare, non-core
	1
	0
	Connector

	3c65fad7a10d4f863c5bdf75ddf0db28
	Ascomycota
	Microascaceae*
	Microascaceae*
	Rare, non-core
	6
	3948
	Connector

	4141c6221a752e5cb40b4b9fec089066
	Chytridiomycota
	Spizellomyces
	Spizellomyces dolichospermus
	Moderate, core
	7
	917
	Connector

	435668da508a98ca9328b076dc3ea644
	Basidiomycota
	Tulasnellaceae*
	Tulasnellaceae*
	Rare, non-core
	11
	1539
	Connector

	43e07fcf8b751e8e764521eb98fd589f
	Ascomycota
	Fusarium
	Fusarium neocosmosporiellum
	Rare, non-core
	1
	0
	Connector

	475a351118bea9a44dca7853ddb652ab
	Basidiomycota
	Agaricus
	Agaricus*
	Rare, non-core
	14
	20344
	Connector

	5165b3692d917489957d8b7ae84b575f
	Basidiomycota
	Hannaella
	Hannaella sinensis
	Rare, non-core
	6
	5106
	Connector

	563b943df45f4350a5d8260e9a167d7f
	Ascomycota
	Metarhizium
	Metarhizium marquandii
	Rare, non-core
	10
	1145
	Connector

	5ade8692a948b5cc0d55c09308fb32a9
	Basidiomycota
	Rhodotorula
	Rhodotorula ingeniosa
	Rare, non-core
	9
	6679
	Connector

	5b1c67356af316ea2ef5eec0f08b5bc8
	Mucoromycota
	Mucor
	Mucor hiemalis
	Rare, non-core
	4
	0
	Connector

	5dc803dde36c19e126a6307261e5418e
	Ascomycota
	Paraconiothyrium
	Paraconiothyrium brasiliense
	Rare, non-core
	7
	5350
	Connector

	6657e17db773e36147d6b19656c7a58c
	Ascomycota
	Dactylella
	Dactylella*
	Rare, non-core
	3
	56
	Connector

	6accba48fc220777bbdb9c06e6c21e19
	Basidiomycota
	Dioszegia
	Dioszegia hungarica
	Rare, non-core
	5
	1737
	Connector

	6ccb15f7b46c21ab9537c6399959abb9
	Mucoromycota
	Mucor
	Mucor ardhlaengiktus
	Rare, non-core
	12
	1530
	Connector

	6d1348610211c4d218032b47ffb31bec
	Ascomycota
	Sporormiaceae*
	Sporormiaceae*
	Rare, non-core
	17
	1537.5
	Connector

	77eb44e8077617e2e3bc58d190cd7621
	Ascomycota
	Hypocreales*
	Hypocreales*
	Rare, non-core
	4
	4446
	Connector

	7ee0a819202ea4b69517df0bcdb9d73b
	Ascomycota
	Scedosporium
	Scedosporium boydii
	Rare, non-core
	7
	4197
	Connector

	82da0d68919a29beee68837e1cf4f5ef
	Basidiomycota
	Filobasidium
	Filobasidium globisporum
	Rare, non-core
	4
	0
	Connector

	85b0b412b5b0fec5ad061954ba4c16e1
	Ascomycota
	Myrothecium
	Myrothecium*
	Rare, non-core
	18
	6256
	Connector

	866fd1d04d8c70da6c8df9568efeec38
	Ascomycota
	Preussia
	Preussia terricola
	Moderate, core
	2
	1082
	Connector

	8d07425102f596fbf0aea4349a5cb22d
	Ascomycota
	Sordariomycetes*
	Sordariomycetes*
	Rare, non-core
	5
	0
	Connector

	9bb7c2ee1bde58dff33849b71d2ee9a8
	Ascomycota
	Arthrobotrys
	Arthrobotrys*
	Rare, non-core
	12
	222
	Connector

	9cb0888a7086b06409b6f8c2aff1bc76
	Ascomycota
	Knufia
	Knufia*
	Moderate, core
	10
	3332
	Connector

	9da4abf9662aef0626f1315be600072a
	Basidiomycota
	Tausonia
	Tausonia pullulans
	Rare, non-core
	3
	4
	Connector

	9f39e3bf955eb39a9cda83d60a4aeaac
	Ascomycota
	Achroiostachys
	Achroiostachys betulicola
	Rare, non-core
	10
	909
	Connector

	9faf0598a01941a0f114c4e6a4b127f1
	Ascomycota
	Nectria
	Nectria ramulariae
	Moderate, core
	3
	517
	Connector

	a0a47f51de2caeebc64195c9f57cd12e
	Ascomycota
	Cephaliophora
	Cephaliophora*
	Rare, non-core
	11
	1895
	Connector

	a64e3c2205bf76f579c393e3f273ba1b
	Basidiomycota
	Dioszegia
	Dioszegia fristingensis
	Rare, non-core
	9
	5391
	Connector

	a799d4c62577fc0bb59158bbe6aaed1b
	Ascomycota
	Periconia
	Periconia byssoides
	Rare, non-core
	9
	997
	Connector

	b1878132f0b29c9999a25d2d7b4b1750
	Ascomycota
	Nectriaceae*
	Nectriaceae*
	Abundant, core
	4
	2513
	Connector

	b5d513130646578aede536190203a659
	Basidiomycota
	Sporobolomyces
	Sporobolomyces*
	Moderate, core
	4
	308
	Connector

	bb612a0f1a6f63c0d75efeb7beabe029
	Ascomycota
	Aspergillus
	Aspergillus*
	Moderate, core
	2
	1257
	Connector

	bbe6a2e3a353ecdf61871de9983705b3
	Ascomycota
	Pleosporales*
	Pleosporales*
	Rare, non-core
	9
	0
	Connector

	c4da29d284f4624bde9b5f87449adc7d
	Basidiomycota
	Coprinellus
	Coprinellus ellisii
	Rare, non-core
	7
	7949
	Connector

	c5e3c54dcb56ec8066879455de7ce40c
	Ascomycota
	Monosporascus
	Monosporascus cannonballus
	Rare, non-core
	9
	1650
	Connector

	c6346c3312c6c713b7722363f9cc2dc1
	Ascomycota
	Podospora
	Podospora*
	Rare, non-core
	8
	4844
	Connector

	d196f2c4c7df8912f7b25d5bf7c3fc3e
	Ascomycota
	Schizothecium
	Schizothecium inaequale
	Moderate, core
	8
	2649
	Connector

	ddfa6f70cc9dab5329e1a944f97869c0
	Basidiomycota
	Saitozyma
	Saitozyma flava
	Rare, non-core
	22
	0
	Connector

	e000b82267e57dd0d265fa45c1e93923
	Ascomycota
	Sarocladium
	Sarocladium strictum
	Moderate, non-core
	3
	0
	Connector

	e33d0b1430982eb8c2b267cc791bec6d
	Ascomycota
	Schizothecium
	Schizothecium inaequale
	Rare, non-core
	5
	612
	Connector

	e4d58725654cc954d0f3ecf1607284bb
	Ascomycota
	Schizothecium
	Schizothecium inaequale
	Rare, non-core
	7
	4175
	Connector

	e84ca11046b961b067d9e41c54773b72
	Ascomycota
	Leotiomycetes*
	Leotiomycetes*
	Rare, non-core
	12
	0
	Connector

	f320d6a674addb27c6ca6706676f1d1b
	Ascomycota
	Fusarium
	Fusarium*
	Rare, non-core
	5
	1860
	Connector

	fbfbcc358f9048394ee8952425e3fdfa
	Basidiomycota
	Coprinopsis
	Coprinopsis rugosobispora
	Rare, non-core
	11
	6461
	Connector

	1359cfb72cc9fa882b2bfcb14fb2885a
	Ascomycota
	Preussia
	Preussia terricola
	Rare, non-core
	11
	9774
	Module hub

	16733d47af2937be59fe7df66d551a3d
	Basidiomycota
	Agaricales*
	Agaricales*
	Rare, non-core
	20
	14952
	Module hub

	20ce37eb9cd56794672a237e914a93bd
	Basidiomycota
	Agaricales*
	Agaricales*
	Rare, non-core
	23
	8246
	Module hub

	23683cda79e484a94bf5a54017fc8d4c
	Ascomycota
	Talaromyces
	Talaromyces*
	Rare, non-core
	15
	2106
	Module hub

	23b79f3d2d9b5af0c4f912a2aa9294f7
	Ascomycota
	Schizothecium
	Schizothecium inaequale
	Rare, non-core
	22
	8091
	Module hub

	3baf650f317cf353a9411c22394257b3
	Ascomycota
	Orbiliaceae*
	Orbiliaceae*
	Moderate, non-core
	15
	16815
	Module hub

	41d767575e2b48f4c1a5705052947b25
	Ascomycota
	Hypocreales*
	Hypocreales*
	Rare, non-core
	18
	7173
	Module hub

	42d7872b9ee7af6a9dfcdfcf5feb210a
	Ascomycota
	Chrysosporium
	Chrysosporium lobatum
	Rare, non-core
	21
	10114
	Module hub

	487f8affcd9c108fcabd017a83abf7ed
	Ascomycota
	Talaromyces
	Talaromyces trachyspermus
	Rare, non-core
	10
	9336
	Module hub

	6f47026e750dc2e961a7a4197dd4900b
	Basidiomycota
	Cystofilobasidiales*
	Cystofilobasidiales*
	Rare, non-core
	24
	10871
	Module hub

	8f0e2664dc9f9a674f708a0d9e96a253
	Ascomycota
	Chaetomiaceae*
	Chaetomiaceae*
	Rare, non-core
	19
	20471
	Module hub

	9050eaf4babb9128eeb253f77c84b9ee
	Ascomycota
	Scedosporium
	Scedosporium boydii
	Rare, non-core
	18
	10563
	Module hub

	9cba0db2d17551f666431c6b48462ac9
	Glomeromycota
	Claroideoglomus
	Claroideoglomus drummondii
	Rare, non-core
	15
	11977
	Module hub

	a7a4f94f5d90168fbcf4f08f17d7dfd3
	Ascomycota
	Schizothecium
	Schizothecium inaequale
	Rare, non-core
	15
	6334
	Module hub

	b50148e4cd5233c9d50ac8e07b1cac48
	Basidiomycota
	Agaricales*
	Agaricales*
	Rare, non-core
	21
	4253
	Module hub

	ba1e6d5501a3a717f326dfbaf304b747
	Ascomycota
	Trichoderma
	Trichoderma*
	Rare, non-core
	21
	17469
	Module hub

	cb71f1fca67623c8d0295e3761f57efb
	Ascomycota
	Ajellomycetaceae*
	Ajellomycetaceae*
	Rare, core
	18
	10590
	Module hub


Note: an asterisk indicates that the taxon is unclassified at its current level.










