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Table S1 The dominant species covered by the 143 natural forest plots.
	Plot
	Longitude
	Latitude
	Donimant tree species

	BJ01
	115.42 
	39.95 
	Betula platyphylla, Betula davurica, Populus davidiana

	BJ02
	115.43 
	39.97 
	Juglans mandshurica, Fraxinus americana, Quercus mongolica

	BJ03
	115.43 
	39.97 
	Juglans mandshurica, Fraxinus americana

	BJ04
	115.43 
	39.97 
	Pinus tabulaeformis

	BJ05
	115.43 
	39.97 
	Larix principis-rupprechtii

	BJ06
	115.43 
	39.97 
	Larix principis-rupprechtii

	BJ07
	115.43 
	39.97 
	Pinus tabulaeformis

	BJ08
	115.43 
	39.97 
	Juglans mandshurica

	BJ09
	115.43 
	39.97 
	Pinus tabulaeformis

	BJ10
	115.43 
	39.97 
	Quercus liaotungensis, Acer mono, Populus davidiana

	BJ11
	115.43 
	39.95 
	Betula platyphylla, Betula davurica, Populus davidiana

	BJ12
	115.43 
	39.95 
	Betula platyphylla, Betula davurica, Populus davidiana

	BJ13
	115.43 
	39.95 
	Quercus liaotungensis, Acer truncatum, Betula platyphylla, Tilia mandschurica

	BJ14
	115.43 
	39.95 
	Quercus liaotungensis, Acer truncatum, Betula platyphylla, Tilia mandschurica

	BJ15
	115.43 
	39.95 
	Quercus liaotungensis, Acer truncatum, Betula platyphylla, Tilia mandschurica

	BJ16
	115.42 
	39.95 
	Quercus liaotungensis, Acer mono, Populus davidiana

	BJ17
	115.42 
	39.95 
	Quercus liaotungensis, Betula dahurica, Acer mono, Betula platyphlla

	BJ18
	115.42 
	39.95 
	Quercus liaotungensis, Acer mono, Populus davidiana

	BLSCSL
	124.83 
	40.85 
	Quercus mongolica, Tilia tuan, Juglans mandshurica

	BLSLYS1
	125.05 
	42.58 
	Larix olgensis

	BLSLYS2
	125.05 
	42.58 
	Larix olgensis

	BLSLYS3
	125.05 
	42.58 
	Larix olgensis

	BSLHJL
	124.83 
	40.85 
	Pinus koraiensis, Juglans mandshurica, Acer tegmentosum, Ulmus pumila

	BTM.RC03
	111.93 
	33.50 
	Quercus glandulifera, Quercus aliena(var.?)acuteserrata

	BTMDB01
	111.93 
	33.50 
	Quercus glandulifera, Quercus aliena(var.?)acuteserrata

	BTMDB02
	111.93 
	33.50 
	Quercus glandulifera, Quercus aliena(var.?)acuteserrata

	BTMDB03
	111.93 
	33.50 
	Quercus aliena(var.?)acuteserrata, Sorbus alnifolia

	BTMRC01
	111.93 
	33.50 
	Quercus aliena(var.?)acuteserrata, Sorbus alnifolia

	BTMRC02
	111.93 
	33.50 
	Quercus aliena(var.?)acuteserrata, Sorbus alnifolia

	BTMSP01
	111.92 
	33.50 
	Quercus(var.?)bilis, Quercus aliena(var.?)acuteserrata, Castanea seguinii Dode

	BTMSP02
	111.92 
	33.50 
	Quercus(var.?)bilis, Quercus aliena(var.?)acuteserrata, Castanea seguinii Dode

	BTMSP03
	111.92 
	33.50 
	Quercus(var.?)bilis, Quercus aliena(var.?)acuteserrata, Castanea seguinii Dode

	CBSBH1
	128.08 
	42.40 
	Pinus koraiensis, Abies nephrolepis,Quercus mongolica,Betula platyphylla

	CBSBH2
	128.08 
	42.40 
	Picea jezoensis(var.?)microsperma, Abies nephrolepis,Acer barbinerve, Sorbus pohuashanensis,Acer ukurunduense

	CBSBH3
	128.08 
	42.40 
	Picea jezoensis(var.?)microsperma, Abies nephrolepis,Acer barbinerve, Sorbus pohuashanensis,Acer ukurunduense

	CBSBL11
	128.08 
	42.38 
	Picea jezoensis(var.?)microsperma, Abies nephrolepis,Acer barbinerve, Sorbus pohuashanensis,Acer ukurunduense

	CBSBL12
	128.08 
	42.38 
	Picea jezoensis(var.?)microsperma, Abies nephrolepis,Acer barbinerve, Sorbus pohuashanensis,Acer ukurunduense

	CBSBL13
	128.08 
	42.38 
	Pinus koraiensis, Abies nephrolepis,Quercus mongolica, Fraxinus mandschurica

	CBSBL21
	128.15 
	42.18 
	Pinus koraiensis, Abies nephrolepis,Quercus mongolica,Betula platyphylla

	CBSBL22
	128.15 
	42.18 
	Picea jezoensis(var.?)microsperma, Abies nephrolepis,Acer barbinerve, Sorbus pohuashanensis,Acer ukurunduense

	CBSBL23
	128.15 
	42.18 
	Picea jezoensis(var.?)microsperma, Abies nephrolepis,Acer barbinerve, Sorbus pohuashanensis,Acer ukurunduense

	CBSEBS1
	128.05 
	42.07 
	Pinus koraiensis, Larix olgensis, Abies nephrolepis, Picea jezoensis(var.?)microsperma, Tilia amurensis, Quercus mongolica, Betula platyphylla, Acer tegmentosum

	CBSEBS2
	128.05 
	42.07 
	Pinus koraiensis, Larix olgensis, Abies nephrolepis, Picea jezoensis(var.?)microsperma, Tilia amurensis, Quercus mongolica, Betula platyphylla, Acer tegmentosum

	CBSEBS3
	128.05 
	42.07 
	Picea jezoensis(var.?)microsperma, Pinus koraiensis, Larix olgensis, Abies nephrolepis

	CBSHS
	128.08 
	42.28 
	Betula platyphylla

	CBSKPF3
	128.12 
	42.13 
	Pinus koraiensis, Abies nephrolepis,Quercus mongolica, Fraxinus mandschurica

	CBSKPS1
	128.12 
	42.13 
	Pinus koraiensis, Abies nephrolepis,Quercus mongolica, Fraxinus mandschurica

	CBSKPS2
	128.12 
	42.13 
	Pinus koraiensis, Abies nephrolepis,Quercus mongolica, Fraxinus mandschurica

	CBSMGL
	128.08 
	42.28 
	Betula platyphylla

	CBSSQL
	128.08 
	42.28 
	Betula platyphylla

	CBSTSF1
	128.07 
	42.08 
	Picea jezoensis(var.?)microsperma, Pinus koraiensis, Larix olgensis, Abies nephrolepis,Picea koraiensis, Sorbus pohuashanensis

	CBSTSF2
	128.07 
	42.08 
	Picea jezoensis(var.?)microsperma, Pinus koraiensis, Larix olgensis Henry, Abies nephrolepis, Picea koraiensis, Sorbus pohuashanensis

	CBSTSF3
	128.07 
	42.08 
	Picea jezoensis(var.?)microsperma, Abies nephrolepis, Acer tegmentosum, Sorbus pohuashanensis

	CHKHS10
	123.89 
	40.86 
	Pinus koraiensis

	CHKHS40
	123.89 
	40.86 
	Pinus koraiensis

	CHKHS80
	123.89 
	40.86 
	Pinus koraiensis

	CHKLYS
	123.94 
	40.88 
	Larix kaempferi, Phellodendron amurense, Quercus mongolica, Fraxinus rhynchophylla, Acer pseudo-sieboldianum, Juglans mandshurica

	DHS02
	112.53 
	23.17 
	Castanea henryi , Schima superba, Gironniera subaequalis, Machilus chinensis

	DHS05
	112.53 
	23.17 
	Castanea henryi , Schima superba, Gironniera subaequalis, Machilus chinensis

	DHS06
	112.53 
	23.17 
	Castanea henryi , Schima superba, Gironniera subaequalis, Machilus chinensis

	DHS07
	112.53 
	23.17 
	Castanea henryi, Schima superba, Pinus massoniana

	DHS08
	112.53 
	23.17 
	Castanea henryi, Schima superba, Pinus massoniana

	DHS09
	112.53 
	23.17 
	Castanea henryi, Schima superba, Pinus massoniana

	DQGKY
	122.20 
	42.82 
	Quercus mongolica, Ulmus macrocarpa Hance, Pinus tabulaeformis

	DQGZZS
	122.20 
	42.82 
	Quercus mongolica, Ulmus macrocarpa Hance, Pinus tabulaeformis

	DXABH01
	121.25 
	51.43 
	Betula platyphylla

	DXABH02
	121.25 
	51.43 
	Betula platyphylla

	DXABH03
	121.25 
	51.43 
	Populus davidiana

	DXAHJL01
	121.23 
	51.52 
	Betula platyphylla

	DXAHJL02
	121.23 
	51.52 
	Populus davidiana

	DXAHJL03
	121.23 
	51.52 
	Betula platyphylla, Populus davidiana, Larix gmelinii

	DXALYS01
	121.25 
	51.52 
	Larix gmelinii

	DXALYS02
	121.25 
	51.52 
	Betula platyphylla, Populus davidiana, Larix gmelinii

	DXALYS03
	121.25 
	51.52 
	Betula platyphylla, Populus davidiana, Larix gmelinii

	DXASY01
	121.25 
	51.50 
	Populus davidiana

	DXASY02
	121.25 
	51.50 
	Larix gmelinii

	DXASY03
	121.25 
	51.50 
	Larix gmelinii

	HNCD01
	111.30 
	29.65 
	Schima superba

	HNCD02
	111.30 
	29.65 
	Liquidambar formosana, Pinus massoniana

	HNCS01
	113.65 
	28.18 
	Castanopsis fargesii, Pinus massoniana

	HNCS02
	113.65 
	28.18 
	Schima superba

	HNHH01
	110.45 
	28.87 
	Cinnamomum camphora

	HNHH02
	110.45 
	28.85 
	Schima superba

	HNHH03
	110.45 
	28.85 
	Salix pseudotangi, Pinus massoniana

	HNHH04
	110.88 
	26.82 
	Idesia polycarpa, Pinus massoniana

	HNHH05
	110.88 
	26.82 
	Cinnamomum camphora

	HNHH06
	110.88 
	26.82 
	Castanopsis fargesii, Pinus massoniana

	HNYY01
	113.62 
	28.67 
	Schima superba

	HNYZ01
	111.40 
	25.50 
	Liquidambar formosana, Pinus massoniana

	HNYZ02
	111.50 
	25.52 
	Cinnamomum camphora, Pinus massoniana, Liquidambar?formosana

	HNYZ03
	111.40 
	25.53 
	Castanopsis sclerophylla, Pinus massoniana

	HNZZ01
	114.05 
	26.50 
	Schima superba, Pinus massoniana

	HNZZ02
	114.05 
	26.50 
	Bothrocaryum controversum, Pinus massoniana

	HNZZ03
	114.05 
	26.50 
	Castanopsis fargesii, Pinus massoniana

	JFL01
	108.87 
	18.73 
	Mallotus hookerianus, Castanopsis coccineum, Beilschmiedia laevis

	JFL02
	108.88 
	18.72 
	Engelhardtia roxburghiana, Schima superba

	JFL03
	108.88 
	18.72 
	Engelhardtia roxburghiana,Wendlandia aberrans

	JFL04
	108.88 
	18.72 
	Kleinhovia hospita, Lannea coromandelica

	JFL05
	108.98 
	18.75 
	Castanopsis carlesii

	JFL11
	108.98 
	18.75 
	Euonymus oxyphyllus

	JFL12
	108.83 
	18.75 
	Kleinhovia hospita, Microcos paniculata, Aporosa chinensis

	JFL13
	108.85 
	18.73 
	Gironniera subaequalis, Mallotus hookerianus, Cryptocarya chinensis

	JFL14
	108.83 
	18.72 
	Terminalia nigrovenulosa, Albizia odoratissima

	JFL15
	108.83 
	18.72 
	Castanopsis coccineum, Ternstroemia gymnanthera

	JFL06
	108.83 
	18.72 
	Syzygium jienfunicum, Syzygium tephrodes

	JFL07
	108.78 
	18.70 
	Vatica mangachapoi, Koilodepas hainanensis, Gronniera subaequalis, Nephelium topengii

	JFL08
	108.78 
	18.72 
	Vatica mangachapoi, Canarium album, Koilodepas hainanensis, Pterospermum heterophyllum,Nephelium topengii 

	JFL09
	108.78 
	18.70 
	Castanopsis carlesii

	LSHJL
	128.90 
	47.18 
	Pinus koraiensis, Tilia amurensis, Fraxinus mandschurica, Juglans mandshurica

	LSHS
	128.90 
	47.18 
	Pinus koraiensis, Picea asperata, Abies nephrolepis, Larix gmelinii, Tilia tuan, Fraxinus mandschurica, Juglans mandshurica

	MESCSL
	127.66 
	45.40 
	Quercus mongolica, Betula platyphylla

	MESLYS
	127.66 
	45.40 
	Pinus sylvestris(var.?)mongolica, Betula platyphylla, Ulmus davidiana

	MESMGL
	127.67 
	45.42 
	Betula platyphylla, Ulmus davidiana, Fraxinus mandschurica, Juglans mandshurica

	MESZZS
	127.66 
	45.42 
	Larix gmelinii

	QL01
	108.43 
	33.43 
	Quercus aliena(var.?)acuteserrata, Bambusa rutila

	QL02
	108.45 
	33.43 
	Quercus aliena(var.?)cuteserrata, Bambusa rutila McClure

	QL03
	108.45 
	33.43 
	Pinus tabuliformis,Symplocos paniculata,Litsea cubeba

	QL04
	108.45 
	33.43 
	Pinus tabuliformis,Symplocos paniculata,Litsea cubeba

	QL05
	108.43 
	33.43 
	Quercus aliena(var.?)acuteserrata, Bambusa rutila McClure

	QL06
	108.43 
	33.43 
	Pinus tabulaeformis, Symplocos paniculata, Litsea moupinensis

	QL07
	108.45 
	33.43 
	Pinus armandii, Quercus aliena(var.?)acuteserrata

	QL08
	108.45 
	33.43 
	Pinus armandii, Quercus aliena(var.?)acuteserrata

	QL09
	108.45 
	33.43 
	Pinus armandii, Quercus aliena(var.?)acuteserrata

	QL10
	108.45 
	33.43 
	Pinus tabulaeformis, Quercus aliena(var.?)acuteserrata

	QL11
	108.45 
	33.43 
	Pinus tabulaeformis, Quercus aliena(var.?)acuteserrata

	QL12
	108.45 
	33.43 
	Pinus tabulaeformis, Quercus aliena(var.?)acuteserrata

	QYHJL
	124.91 
	41.85 
	Quercus mongolica, Acer mono, Sophora?japonica, Fraxinus rhynchophylla, Acer pseudo-sieboldianum

	QYHS
	124.93 
	41.85 
	Quercus mongolica, Tilia tuan

	QYLYS
	124.94 
	41.85 
	Pinus koraiensis

	QYMGL
	124.94 
	41.85 
	Larix kaempferi

	QYZML
	124.93 
	41.85 
	Pinus koraiensis, Larix kaempferi, Fraxinus mandschurica, Fraxinus rhynchophylla, Acer mono, Juglans mandshurica

	SNJ01
	110.48 
	31.30 
	Fagus lucida, Quercus multinervis, Bothrocaryum controversum

	SNJ10
	110.50 
	31.82 
	Juglans cathayensis, Bothrocaryum controversum

	SNJ11
	110.50 
	31.82 
	Fraxinus chinensis, Tilia oliveri, Fagus engleriana

	SNJ12
	110.50 
	31.82 
	Fraxinus chinensis, Tilia oliveri, Fagus engleriana

	SNJ02
	110.48 
	31.32 
	Quercus multinervis, Acer sinensis, Cyclocarya paliurus

	SNJ03
	110.48 
	31.32 
	Pinus massoniana, Cornus kousa, Euodia meliaefolia

	SNJ04
	110.48 
	31.32 
	Pinus massoniana, Cornus kousa, Euodia meliaefolia

	SNJ05
	110.48 
	31.32 
	Pinus massoniana, Bothrocaryum controversum

	SNJ06
	110.48 
	31.32 
	Pinus massoniana, Bothrocaryum controversum

	SNJ07
	110.48 
	31.32 
	Cunninghamia lanceolata

	SNJ08
	110.48 
	31.32 
	Cunninghamia lanceolata

	SNJ09
	110.48 
	31.32 
	Juglans cathayensis, Bothrocaryum controversum





Table S2 Soil types and altitude corresponding to the 143 soil samples.
	Plot
	Longitude
	Latitude
	Soil type
	Altitude (m)

	BJ01
	115.42 
	39.95 
	Brown soil
	1485.18 

	BJ02
	115.43 
	39.97 
	Brown soil
	1202.45 

	BJ03
	115.43 
	39.97 
	Brown soil
	1202.45 

	BJ04
	115.43 
	39.97 
	Brown soil
	1202.45 

	BJ05
	115.43 
	39.97 
	Brown soil
	1202.45 

	BJ06
	115.43 
	39.97 
	Brown soil
	1202.45 

	BJ07
	115.43 
	39.97 
	Brown soil
	1202.45 

	BJ08
	115.43 
	39.97 
	Brown soil
	1202.45 

	BJ09
	115.43 
	39.97 
	Brown soil
	1202.45 

	BJ10
	115.43 
	39.97 
	Brown soil
	1202.45 

	BJ11
	115.43 
	39.95 
	Brown soil
	1389.17 

	BJ12
	115.43 
	39.95 
	Brown soil
	1389.17 

	BJ13
	115.43 
	39.95 
	Brown soil
	1389.17 

	BJ14
	115.43 
	39.95 
	Brown soil
	1389.17 

	BJ15
	115.43 
	39.95 
	Brown soil
	1389.17 

	BJ16
	115.42 
	39.95 
	Brown soil
	1485.18 

	BJ17
	115.42 
	39.95 
	Brown soil
	1485.18 

	BJ18
	115.42 
	39.95 
	Brown soil
	1485.18 

	BLSCSL
	124.83 
	40.85 
	Brown soil
	514.26 

	BLSLYS1
	125.05 
	42.58 
	Brown soil
	384.39 

	BLSLYS2
	125.05 
	42.58 
	Brown soil
	384.39 

	BLSLYS3
	125.05 
	42.58 
	Brown soil
	384.39 

	BSLHJL
	124.83 
	40.85 
	Brown soil
	514.26 

	BTM.RC03
	111.93 
	33.50 
	Brown soil
	1397.91 

	BTMDB01
	111.93 
	33.50 
	Brown soil
	1397.91 

	BTMDB02
	111.93 
	33.50 
	Brown soil
	1397.91 

	BTMDB03
	111.93 
	33.50 
	Brown soil
	1397.91 

	BTMRC01
	111.93 
	33.50 
	Brown soil
	1907.53 

	BTMRC02
	111.93 
	33.50 
	Brown soil
	1397.91 

	BTMSP01
	111.92 
	33.50 
	Brown soil
	1066.36 

	BTMSP02
	111.92 
	33.50 
	Brown soil
	1066.36 

	BTMSP03
	111.92 
	33.50 
	Brown soil
	1066.36 

	CBSBH1
	128.08 
	42.40 
	Albic soils
	757.11 

	CBSBH2
	128.08 
	42.40 
	Albic soils
	757.11 

	CBSBH3
	128.08 
	42.40 
	Albic soils
	757.11 

	CBSBL11
	128.08 
	42.38 
	Albic soils
	790.59 

	CBSBL12
	128.08 
	42.38 
	Albic soils
	790.59 

	CBSBL13
	128.08 
	42.38 
	Albic soils
	790.59 

	CBSBL21
	128.15 
	42.18 
	Dark brown soil
	773.76 

	CBSBL22
	128.15 
	42.18 
	Dark brown soil
	1142.24 

	CBSBL23
	128.15 
	42.18 
	Dark brown soil
	1142.24 

	CBSEBS1
	128.05 
	42.07 
	Dark felty soils
	1397.91 

	CBSEBS2
	128.05 
	42.07 
	Dark felty soils
	773.76 

	CBSEBS3
	128.05 
	42.07 
	Dark felty soils
	1907.53 

	CBSHS
	128.08 
	42.28 
	Albic soils
	928.18 

	CBSKPF3
	128.12 
	42.13 
	Brown coniferous forest soil
	1292.76 

	CBSKPS1
	128.12 
	42.13 
	Brown coniferous forest soil
	1292.76 

	CBSKPS2
	128.12 
	42.13 
	Brown coniferous forest soil
	1292.76 

	CBSMGL
	128.08 
	42.28 
	Albic soils
	928.18 

	CBSSQL
	128.08 
	42.28 
	Albic soils
	928.18 

	CBSTSF1
	128.07 
	42.08 
	Brown coniferous forest soil
	1648.21 

	CBSTSF2
	128.07 
	42.08 
	Brown coniferous forest soil
	1648.21 

	CBSTSF3
	128.07 
	42.08 
	Brown coniferous forest soil
	1648.21 

	CHKHS10
	123.89 
	40.86 
	Brown soil
	295.26 

	CHKHS40
	123.89 
	40.86 
	Brown soil
	278.82 

	CHKHS80
	123.89 
	40.86 
	Brown soil
	298.19 

	CHKLYS
	123.94 
	40.88 
	Brown soil
	688.24 

	DHS02
	112.53 
	23.17 
	Red soil
	340.31 

	DHS05
	112.53 
	23.17 
	Red soil
	340.31 

	DHS06
	112.53 
	23.17 
	Red soil
	340.31 

	DHS07
	112.53 
	23.17 
	Red soil
	340.31 

	DHS08
	112.53 
	23.17 
	Red soil
	340.31 

	DHS09
	112.53 
	23.17 
	Red soil
	340.31 

	DQGKY
	122.20 
	42.82 
	Aeolian soils
	257.27 

	DQGZZS
	122.20 
	42.82 
	Aeolian soils
	257.27 

	DXABH01
	121.25 
	51.43 
	Swamp soil
	773.76 

	DXABH02
	121.25 
	51.43 
	Swamp soil
	1907.53 

	DXABH03
	121.25 
	51.43 
	Swamp soil
	1142.24 

	DXAHJL01
	121.23 
	51.52 
	Swamp soil
	635.82 

	DXAHJL02
	121.23 
	51.52 
	Swamp soil
	635.82 

	DXAHJL03
	121.23 
	51.52 
	Swamp soil
	635.82 

	DXALYS01
	121.25 
	51.52 
	Swamp soil
	688.24 

	DXALYS02
	121.25 
	51.52 
	Swamp soil
	688.24 

	DXALYS03
	121.25 
	51.52 
	Swamp soil
	480.38 

	DXASY01
	121.25 
	51.50 
	Swamp soil
	701.43 

	DXASY02
	121.25 
	51.50 
	Swamp soil
	701.43 

	DXASY03
	121.25 
	51.50 
	Swamp soil
	701.43 

	HNCD01
	111.30 
	29.65 
	Red soil
	179.81 

	HNCD02
	111.30 
	29.65 
	Red soil
	179.81 

	HNCS01
	113.65 
	28.18 
	Yellow-brown soil
	90.01 

	HNCS02
	113.65 
	28.18 
	Yellow-brown soil
	90.01 

	HNHH01
	110.45 
	28.87 
	Yellow soil
	528.42 

	HNHH02
	110.45 
	28.85 
	Yellow soil
	540.04 

	HNHH03
	110.45 
	28.85 
	Yellow soil
	540.04 

	HNHH04
	110.88 
	26.82 
	Red soil
	465.33 

	HNHH05
	110.88 
	26.82 
	Red soil
	465.33 

	HNHH06
	110.88 
	26.82 
	Red soil
	465.33 

	HNYY01
	113.62 
	28.67 
	Purple soil
	93.76 

	HNYZ01
	111.40 
	25.50 
	Red soil
	310.35 

	HNYZ02
	111.50 
	25.52 
	Red soil
	195.00 

	HNYZ03
	111.40 
	25.53 
	Red soil
	349.12 

	HNZZ01
	114.05 
	26.50 
	Yellow-brown soil
	946.65 

	HNZZ02
	114.05 
	26.50 
	Yellow-brown soil
	946.65 

	HNZZ03
	114.05 
	26.50 
	Yellow-brown soil
	946.65 

	JFL01
	108.87 
	18.73 
	Yellow soil
	976.36 

	JFL02
	108.88 
	18.72 
	Red soil
	1121.16 

	JFL03
	108.88 
	18.72 
	Red soil
	1121.16 

	JFL04
	108.88 
	18.72 
	Red soil
	1121.16 

	JFL05
	108.98 
	18.75 
	Lateritic red soil
	283.49 

	JFL11
	108.98 
	18.75 
	Lateritic red soil
	448.00 

	JFL12
	108.83 
	18.75 
	Torrid red soil
	115.94 

	JFL13
	108.85 
	18.73 
	Red soil
	396.57 

	JFL14
	108.83 
	18.72 
	Torrid red soil
	115.94 

	JFL15
	108.83 
	18.72 
	Lateritic red soil
	283.49 

	JFL06
	108.83 
	18.72 
	Yellow soil
	1090.01 

	JFL07
	108.78 
	18.70 
	Red soil
	917.19 

	JFL08
	108.78 
	18.72 
	Lateritic red soil
	448.00 

	JFL09
	108.78 
	18.70 
	Lateritic red soil
	448.00 

	LSHJL
	128.90 
	47.18 
	Dark brown soil
	438.03 

	LSHS
	128.90 
	47.18 
	Dark brown soil
	429.77 

	MESCSL
	127.66 
	45.40 
	Dark brown soil
	384.84 

	MESLYS
	127.66 
	45.40 
	Dark brown soil
	380.17 

	MESMGL
	127.67 
	45.42 
	Dark brown soil
	407.20 

	MESZZS
	127.66 
	45.42 
	Dark brown soil
	394.82 

	QL01
	108.43 
	33.43 
	Brown soil
	1606.99 

	QL02
	108.45 
	33.43 
	Brown soil
	1591.03 

	QL03
	108.45 
	33.43 
	Brown soil
	1591.03 

	QL04
	108.45 
	33.43 
	Brown soil
	1606.99 

	QL05
	108.43 
	33.43 
	Brown soil
	1606.99 

	QL06
	108.43 
	33.43 
	Brown soil
	1591.03 

	QL07
	108.45 
	33.43 
	Brown soil
	1591.03 

	QL08
	108.45 
	33.43 
	Brown soil
	1591.03 

	QL09
	108.45 
	33.43 
	Brown soil
	1591.03 

	QL10
	108.45 
	33.43 
	Brown soil
	1591.03 

	QL11
	108.45 
	33.43 
	Brown soil
	1591.03 

	QL12
	108.45 
	33.43 
	Brown soil
	1591.03 

	QYHJL
	124.91 
	41.85 
	Dark brown soil
	721.98 

	QYHS
	124.93 
	41.85 
	Brown soil
	580.57 

	QYLYS
	124.94 
	41.85 
	Dark brown soil
	590.49 

	QYMGL
	124.94 
	41.85 
	Dark brown soil
	586.58 

	QYZML
	124.93 
	41.85 
	Brown soil
	580.57 

	SNJ01
	110.48 
	31.30 
	Yellow-brown soil
	1602.08 

	SNJ10
	110.50 
	31.82 
	Yellow-brown soil
	1312.52 

	SNJ11
	110.50 
	31.82 
	Yellow-brown soil
	1312.52 

	SNJ12
	110.50 
	31.82 
	Yellow-brown soil
	1312.52 

	SNJ02
	110.48 
	31.32 
	Yellow-brown soil
	1312.52 

	SNJ03
	110.48 
	31.32 
	Yellow-brown soil
	1312.52 

	SNJ04
	110.48 
	31.32 
	Yellow-brown soil
	1312.52 

	SNJ05
	110.48 
	31.32 
	Yellow-brown soil
	1312.52 

	SNJ06
	110.48 
	31.32 
	Yellow-brown soil
	1312.52 

	SNJ07
	110.48 
	31.32 
	Yellow-brown soil
	1669.08 

	SNJ08
	110.48 
	31.32 
	Yellow-brown soil
	1669.08 

	SNJ09
	110.48 
	31.32 
	Yellow-brown soil
	1669.08 





Table S3 Spearman’s rank correlation of significant environmental drivers of dominant phyla across four climatic zones. ALT, altitude; MAT, mean annual air temperature; MAP, mean annual precipitation; RAD, total annual solar radiation; MAGT, mean annual ground temperature; SM, soil moisture; DOC, dissolved organic carbon, SOC, soil organic carbon; TC, total carbon; TN, total nitrogen; TP, total phosphorus; AP, available phosphorus; AGB, above-ground biomass. Significance levels: *p < 0.05, **p < 0.01, ***p < 0.001.
	
	ALT
	MAT
	MAP
	RAD
	MAGT
	SM
	Clay
	pH
	DOC
	SOC
	TC
	TN
	TP
	AP
	NH4+
	NO3-
	AGB

	Cold temperate zone

	Ascomycota
	0.67*
	-0.67*
	0.67*
	0.67*
	-0.67*
	-0.37
	0.49
	-0.78**
	-0.31
	0.09
	0.03
	-0.59
	-0.48
	0.20
	0.03
	-0.67*
	0.34

	Basidiomycota
	-0.77**
	0.77**
	-0.77**
	-0.77**
	0.77**
	0.19
	-0.59
	0.88***
	0.16
	-0.09
	-0.10
	0.56
	0.59
	-0.07
	-0.20
	0.79**
	-0.22

	Mortierellomycota
	0.07
	-0.13
	0.13
	0.13
	-0.13
	0.36
	-0.07
	-0.01
	0.55
	0.16
	0.70*
	0.72*
	-0.19
	0.10
	0.22
	0.04
	-0.09

	Mucoromycota
	0.19
	-0.21
	0.21
	0.21
	-0.21
	0.16
	0.31
	-0.26
	0.22
	0.25
	-0.26
	-0.44
	-0.71*
	-0.03
	0.75*
	-0.24
	-0.44

	Temperate zone

	Ascomycota
	-0.03
	0.46***
	-0.37***
	0.43***
	0.33***
	-0.44***
	-0.05
	0.44***
	-0.13
	-0.66***
	0.03
	0.16
	0.14
	-0.13
	-0.07
	0.30**
	-0.43***

	Basidiomycota
	-0.07
	-0.49***
	0.24*
	-0.35***
	-0.37***
	0.49***
	0.20
	-0.19
	0.13
	0.53***
	0.10
	0.00
	0.03
	0.16
	0.01
	-0.10
	0.37***

	Mortierellomycota
	0.11
	-0.14
	0.12
	-0.14
	-0.12
	-0.13
	-0.28*
	-0.29***
	0.05
	0.35***
	-0.42***
	-0.36***
	-0.28*
	-0.05
	-0.10
	-0.24*
	0.02

	Mucoromycota
	-0.01
	0.15
	0.43***
	-0.35***
	0.22
	0.17
	-0.18
	-0.61***
	0.08
	0.26*
	-0.22
	-0.37***
	-0.37***
	0.02
	0.11
	-0.48***
	0.05

	Subtropical zone

	Ascomycota
	-0.56***
	0.65***
	0.43*
	0.34*
	0.66***
	-0.32
	-0.39*
	-0.30
	0.12
	-0.10
	-0.39*
	-0.32
	-0.26
	-0.43**
	-0.61***
	0.16
	-0.33

	Basidiomycota
	0.09
	-0.10
	-0.12
	-0.03
	-0.12
	-0.11
	0.16
	-0.26
	-0.40*
	-0.06
	0.05
	-0.06
	-0.18
	-0.08
	0.13
	-0.63***
	0.01

	Mortierellomycota
	0.72***
	-0.82***
	-0.45**
	-0.40*
	-0.83***
	0.65***
	0.33
	0.79***
	0.12
	0.20
	0.52***
	0.58***
	0.65***
	0.67***
	0.72***
	0.46**
	0.31

	Mucoromycota
	-0.32
	0.19
	-0.01
	-0.06
	0.19
	-0.34*
	0.12
	-0.59***
	-0.16
	-0.22
	-0.07
	-0.23
	-0.53***
	-0.30
	-0.09
	-0.56***
	0.17

	Tropical zone

	Ascomycota
	-0.63*
	0.20
	-0.08
	-0.06
	0.20
	-0.73***
	-0.40
	0.74***
	-0.35
	-0.12
	-0.61*
	-0.57*
	0.25
	0.24
	-0.51
	0.48
	-0.25

	Basidiomycota
	0.19
	-0.15
	0.28
	-0.09
	-0.15
	0.19
	0.54*
	-0.24
	-0.07
	-0.25
	-0.18
	-0.24
	-0.42
	-0.39
	0.35
	-0.65*
	0.09

	Mortierellomycota
	0.75***
	-0.41
	0.12
	0.34
	-0.41
	0.79***
	0.42
	-0.66**
	0.45
	0.43
	0.75***
	0.65*
	-0.49
	-0.49
	0.55*
	-0.50
	0.51

	Mucoromycota
	0.49
	0.03
	-0.05
	-0.01
	0.03
	0.63*
	0.21
	-0.81***
	0.26
	-0.12
	0.49
	0.45
	-0.32
	-0.27
	0.31
	-0.25
	0.19


Table S4 Spearman’s rank correlation of significant environmental drivers of dominant phyla across the eastern monsoon region of China. ALT, altitude; MAT, mean annual air temperature; MAP, mean annual precipitation; RAD, total annual solar radiation; MAGT, mean annual ground temperature; SM, soil moisture; DOC, dissolved organic carbon, SOC, soil organic carbon; TC, total carbon; TN, total nitrogen; TP, total phosphorus; AP, available phosphorus; AGB, above-ground biomass. Significance levels: *p < 0.05, **p < 0.01, ***p < 0.001.
	
	ALT
	MAT
	MAP
	RAD
	MAGT
	SM
	Clay
	pH
	DOC
	SOC
	TC
	TN
	TP
	AP
	NH4+
	NO3-
	AGB

	Ascomycota
	-0.27**
	0.42***
	0.13
	0.09
	0.39***
	-0.31***
	0.20*
	0.09
	-0.16
	-0.48***
	-0.23**
	-0.15
	0.01
	-0.07
	-0.19*
	0.26**
	-0.23**

	Basidiomycota
	0.132
	-0.59***
	-0.39***
	0.11
	-0.55***
	0.10
	-0.30***
	0.03
	0.14
	0.51***
	0.11
	0.06
	0.03
	-0.02
	-0.09
	-0.27**
	0.07

	Mortierellomycota
	0.29**
	-0.02
	0.22**
	-0.38***
	-0.02
	0.28**
	0.08
	-0.03
	0.03
	0.08
	0.16
	0.16
	0.08
	0.20*
	0.29**
	0.01
	0.06

	Mucoromycota
	-0.16
	0.27**
	0.26**
	-0.05
	0.31***
	0.08
	0.09
	-0.64***
	0.03
	-0.01
	-0.15
	-0.29**
	-0.50***
	-0.11
	0.12
	-0.42***
	0.13



Table S5 Spearman’s rank correlation of significant environmental drivers of functional groups across four climatic zones. ALT, altitude; MAT, mean annual air temperature; MAP, mean annual precipitation; RAD, total annual solar radiation; MAGT, mean annual ground temperature; SM, soil moisture; DOC, dissolved organic carbon, SOC, soil organic carbon; TC, total carbon; TN, total nitrogen; TP, total phosphorus; AP, available phosphorus; AGB, above-ground biomass. Significance levels: *p < 0.05, **p < 0.01, ***p < 0.001.
	
	ALT
	MAT
	MAP
	RAD
	MAGT
	SM
	Clay
	pH
	DOC
	SOC
	TC
	TN
	TP
	AP
	NH4+
	NO3-
	AGB

	Cold temperate zone

	Parasites/Pathogens
	0.14
	-0.06
	0.06
	0.06
	-0.06
	-0.35
	0.11
	-0.29
	-0.47
	-0.13
	-0.33
	-0.60
	0.20
	-0.10
	-0.46
	-0.33
	0.31

	Symbionts
	-0.55
	0.48
	-0.48
	-0.48
	0.48
	-0.32
	-0.42
	0.37
	0.20
	0.53
	-0.19
	-0.06
	-0.36
	0.54
	0.10
	0.42
	-0.09

	Saprotrophs
	0.34
	-0.33
	0.33
	0.33
	-0.33
	0.54
	0.12
	-0.04
	0.03
	-0.78**
	0.15
	0.31
	0.52
	-0.65*
	-0.06
	0.06
	-0.16

	Temperate zone

	Parasites/Pathogens
	0.13
	0.68***
	-0.13
	0.13
	0.61***
	-0.39**
	-0.30*
	0.14
	-0.07
	-0.68***
	0.10
	0.14
	0.26
	-0.03
	-0.12
	0.16
	-0.14

	Symbionts
	-0.03
	-0.64***
	-0.08
	0.07
	-0.59***
	0.32*
	0.44**
	0.07
	0.07
	0.45**
	0.16
	0.09
	-0.07
	0.15
	0.04
	0.11
	0.09

	Saprotrophs
	-0.04
	0.32*
	0.26
	-0.20
	0.28*
	-0.12
	-0.47***
	-0.30*
	-0.08
	-0.07
	-0.35*
	-0.32*
	-0.20
	-0.23
	-0.01
	-0.33*
	-0.02

	Subtropical zone

	Parasites/Pathogens
	-0.69***
	0.84***
	0.53**
	0.42*
	0.85***
	-0.54**
	-0.36*
	-0.66***
	0.07
	-0.16
	-0.53**
	-0.55**
	-0.55**
	-0.65***
	-0.79***
	-0.17
	-0.41*

	Symbionts
	0.52**
	-0.67***
	-0.59***
	-0.50**
	-0.68***
	0.30
	0.52**
	0.37*
	-0.24
	-0.08
	0.41*
	0.37*
	0.32
	0.46**
	0.65***
	-0.17
	0.38*

	Saprotrophs
	0.48**
	-0.50**
	-0.14
	-0.04
	-0.50**
	0.51**
	0.02
	0.64***
	0.35*
	0.29
	0.35*
	0.42*
	0.48**
	0.45**
	0.44**
	0.63**
	0.16

	Tropical zone

	Parasites/Pathogens
	-0.50
	0.10
	-0.06
	-0.02
	0.10
	-0.62*
	-0.24
	0.79**
	-0.31
	-0.15
	-0.69**
	-0.66*
	0.18
	0.08
	-0.48
	0.33
	-0.34

	Symbionts
	0.44
	-0.13
	0.17
	0.05
	-0.13
	0.51
	0.20
	-0.69**
	0.29
	-0.03
	0.39
	0.40
	-0.14
	0.02
	0.51
	-0.43
	0.28

	Saprotrophs
	0.37
	-0.18
	-0.15
	0.17
	-0.18
	0.46
	0.08
	-0.33
	0.22
	0.53
	0.81***
	0.80**
	0.16
	0.02
	0.17
	0.11
	0.26





[bookmark: _Hlk218767929]Table S6 Spearman’s rank correlation of significant environmental drivers of functional groups across the eastern monsoon region of China. ALT, altitude; MAT, mean annual air temperature; MAP, mean annual precipitation; RAD, total annual solar radiation; MAGT, mean annual ground temperature; SM, soil moisture; DOC, dissolved organic carbon, SOC, soil organic carbon; TC, total carbon; TN, total nitrogen; TP, total phosphorus; AP, available phosphorus; AGB, above-ground biomass. Significance levels: *p < 0.05, **p < 0.01, ***p < 0.001.
	
	ALT
	MAT
	MAP
	RAD
	MAGT
	SM
	Clay
	pH
	DOC
	SOC
	TC
	TN
	TP
	AP
	NH4+
	NO3-
	AGB

	Parasites/Pathogens
	-0.32***
	0.60***
	0.29**
	0.20*
	0.59***
	-0.22*
	0.18*
	-0.20*
	-0.14
	-0.51***
	-0.25**
	-0.19*
	-0.19*
	-0.23**
	-0.15
	0.21*
	-0.02

	Symbionts
	0.31***
	-0. 67***
	-0.52***
	0.06
	-0.65***
	0.02
	-0.34***
	0.22*
	0.12
	0.45***
	0.24**
	0.19*
	0.16
	0.10
	-0.01
	-0.18*
	-0.02

	Saprotrophs
	-0.14
	0.42***
	0.46***
	-0.24**
	0.41***
	0.16
	0.31**
	-0.16
	-0.08
	-0.22*
	-0.08
	-0.06
	-0.06
	0.06
	0.17
	0.08
	0.03
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[bookmark: OLE_LINK3]Figure S1 Relative abundances of dominant phyla at regional scales and continental scale. Ct, cold temperate zone; T, temperate zone; Str, subtropical zone; Tr, tropical zone; EMRC, eastern monsoon region of China.
[image: ]
Figure S2 Relative abundances of functional groups/subgroups at regional scales and continental scale. (a) Functional groups. (b) Parasites/Pathogens. (c) Symbionts. (d) Saprotrophs. Ct, cold temperate zone; T, temperate zone; Str, subtropical zone; Tr, tropical zone; EMRC, eastern monsoon region of China.
[image: ]
Figure S3 Spearman’s rank correlation between parasite/pathogen subgroups and environmental factors across four climatic zones. (a) Cold temperate zone. (b) Temperate zone. (c) Subtropical zone. (d) Tropical zone. ALT, altitude; MAT, mean annual air temperature; MAP, mean annual precipitation; RAD, total annual solar radiation; MAGT, mean annual ground temperature; SM, soil moisture; DOC, dissolved organic carbon, SOC, soil organic carbon; TC, total carbon; TN, total nitrogen; TP, total phosphorus; AP, available phosphorus; AGB, above-ground biomass. Significance levels: *p < 0.05.



[image: ]
Figure S4 Spearman’s rank correlation between symbiont subgroups and environmental factors across four climatic zones. (a) Cold temperate zone. (b) Temperate zone. (c) Subtropical zone. (d) Tropical zone. ALT, altitude; MAT, mean annual air temperature; MAP, mean annual precipitation; RAD, total annual solar radiation; MAGT, mean annual ground temperature; SM, soil moisture; DOC, dissolved organic carbon, SOC, soil organic carbon; TC, total carbon; TN, total nitrogen; TP, total phosphorus; AP, available phosphorus; AGB, above-ground biomass. Significance levels: *p < 0.05.



[image: ]
Figure S5 Spearman’s rank correlation between saprotroph subgroups and environmental factors across four climatic zones. (a) Cold temperate zone. (b) Temperate zone. (c) Subtropical zone. (d) Tropical zone. ALT, altitude; MAT, mean annual air temperature; MAP, mean annual precipitation; RAD, total annual solar radiation; MAGT, mean annual ground temperature; SM, soil moisture; DOC, dissolved organic carbon, SOC, soil organic carbon; TC, total carbon; TN, total nitrogen; TP, total phosphorus; AP, available phosphorus; AGB, above-ground biomass. Significance levels: *p < 0.05. 

[image: ]
[bookmark: _Hlk218767907]Figure S6 Spearman’s rank correlation between functional subgroups and environmental factors across the eastern monsoon region of China. (a) Parasites/Pathogens. (b) Symbionts. (c) Saprotrophs. ALT, altitude; MAT, mean annual air temperature; MAP, mean annual precipitation; RAD, total annual solar radiation; MAGT, mean annual ground temperature; SM, soil moisture; DOC, dissolved organic carbon, SOC, soil organic carbon; TC, total carbon; TN, total nitrogen; TP, total phosphorus; AP, available phosphorus; AGB, above-ground biomass. Significance levels: *p < 0.05. 
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