
Table S1. Comparison of diversity and abundance of ammonia-oxidizing communities in different alpine soils. 

 AOA NO3
--N 

mg·kg-1 

NH4
+-N 

mg·kg-1 

Substantial  

Dominance 

AOB Citation 

Phylotypes Abundance Main impact factors Phylotypes Abundance Main impact factors 

Antarctic  

Soils 

 0.039×103 

～4.0×103 

Temperature 

(4～10°C) 

6.1～6.5 1～3 AOB  1.9×104 

～2.5×104 

Temperature and N Jung et al.,  

2011 

Arctic  

tundra soils 

9 2×106 

～2×108 

Tundra types 0.01～83.46 3.32～90.47 AOA  4×105 

～2×106 

 Alves et al., 

2013 

Icelandic  

grassland soils 

12 1.55×103 

～8.15×105 

Soil pH and clay 

content 

5～38 40～150 AOA  Too low for 

detection 

 Daebeler et 

al., 2012 

QTP* fir  

forest soils 

16 7.63×105 

～8.35×108 

Temperature 

(-1.90～11.41°C) 

2.34～36.30 84.79～

420.50 

AOA  1.03×105 

～2.49×108 

 Wang et al., 

2012 

QTP alpine and 

permafrost soils 

31 4.63×10
3 

～2.72×104 

Altitude   ≥5700m 

AOB 

35 5.41×10
4 

～3.1×106 

Altitude Zhang et al., 

2009 

37 5.17×107 

～3.79×108 

  ≤5400m 

AOA 

50 6.97×105 

～1.59×107 

QTP alpine  

meadow soils 

41 5.6×10
2 

～1.5×103 

Vegetation coverage 0.06～2.83 86.2～91.8 AOA 55 0 

～4.5×102 

Vegetation coverage In this study 

*QTP stands for Qinghai-Tibetan Plateau. 



 A10

 China: Dongkemadi glacier foreland in Qinghai-Tibet Plateau (KC801724)

 China: foreland of Tianshan No1 glacier (KC801414)

 A16

 Agricultural soil of plateau (JF748146)

 China: foreland of Tianshan No1 glacier (KC801343)

 A12

 China: foreland of Tianshan No1 glacier (KC801483)

 Agricultural soil of plateau (JF748158)

 China: Dongkemadi glacier foreland in Qinghai-Tibet Plateau (KC801727)

 A21

 A26

 Agricultural soil in semiarid Loess Plateau, China (JX140479)

 Agricultural soil of plateau (JF748194)

 Inner Mongolia grassland (JQ955090)

 River sediment (JF439027)

 A18

 Yangtze Estuary sediments (KC735348)

 A32

 A6

 Sediments of Qinghai Lake (EU197173)

 A40

 A27

 Soils from different regions of China (JQ864927)

 Soil sample of alpine meadow on the Tibetan Plateau (JN903225)

 Tibetan cold spring (JX010821)

 A20

 A19

 A24

 A3

 Sludge sample from wasetwater treatment plant (HM055560)

 A8

 Yangtze Estuary sediments (KC735524)

 Soil sample of alpine meadow on the Tibetan Plateau (JN903221)

 Soils from different regions of China (JQ865054)

 A17

 Zoige Plateau marsh wetland (JQ941740)

 Pristine forest soil (EU770851)

 Icelandic grassland soils (JQ404009)

 Soils from different regions of China (JQ865041)

 A15

 China: Dongkemadi glacier foreland in Qinghai-Tibet Plateau (KC801752)

 A25

 Zoige Plateau marsh wetland (JQ941728)

 Estuarine sediment (KC962918)

 A22

 Qinghai-Tibetan lake water (JX488407)

 A7

 Qinghai-Tibetan lake sediment (JX488446)

 A37

 Sediments of Qinghai Lake (EU197161)

 Sediments of Qinghai Lake (EU197157)

 A13

 Agricultural soil of plateau (JF748150)

 A39

 A29

 A35

 Tibetan cold spring (JX010789)

 Sediments of Qinghai Lake (EU197166)

 A31

 A34

 A41

 A5

 China: foreland of Tianshan No1 glacier (KC801352)

 A36

 China: Dongkemadi glacier foreland in Qinghai-Tibet Plateau (KC801736)

 China: Dongkemadi glacier foreland in Qinghai-Tibet Plateau (KC801669)

 Garden soil, Ca. Nitrososphaera viennensis EN76 (FR773159)

 Acidic agricultural soil, Ca. Nitrosotalea devanaterra Nd1 (JN227489)

 A9

 Tibetan cold spring (JX010803)

 A30

 Hot spring, Ca. Nitrosocaldus yellowstonii HL72 (EU239961)

 A28

 Tibetan cold spring (JX010785)

 Yangtze Estuary sediments (KC735428)

 Wetland sediments, Yunnan (KF618645)

 Inner Mongolia grassland soil (HQ267748)

 A14

 Heshang Cave sediment (KF053748)

 A1

 Sediments of Qinghai Lake (EU197170)

 A33

 A38

 A23

 Agricultural soil of plateau (JF748240)

 A4

 Agricultural soil in semiarid Loess Plateau, China (JX140460)

 Tibetan cold spring (JX010812)

 A11

 Zoige Plateau marsh wetland (JQ941736)

 A2

 Icelandic grassland soils (JQ403685)

 Icelandic grassland soils (JQ403686)

 Subtropical ocean gyre of South Atlantic, Crenarchaeote SCGC AAA003-P19 (JF719139)

 Hot spring, Ca. Nitrososphaera gargensis Ga9.2 (CP002408)

 Marine sediments, Archaeon SJ (JX292015)
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Fig. S1 Phylogenetic tree based on a comparison of the archaeal amoA sequences determined from the meadow 

soil samples and their closest phylogenetic relatives, which were obtained using BLAST. 



 B6

 Red soil (KC773926)

 Heshang Cave creek sediments (JQ319487)

 B9

 Inner Mongolia grassland soil (JQ955306)

 B4

 B42

 B41

 Heshang Cave creek sediments (JQ319474)

 Nitrosospira sp. TCH711 (DQ228458)

 B53

 B46

 B45

 HM346076

 Nitrosospira briensis (AY123821)

 B21

 B38

 B43

 Grebbedijk bulk soil (JF936170)

 B19

 Wetland sediments, Yunnan (KF619088)

 Wetland sediments, Yunnan (KF619101)

 B11

 JF798588

 Fertilized grassland soil, Nitrosospira sp. EnI299 (EF175100)

 Meadow-to-forest transects in the Oregon Cascade Mountains, Nitrosospira sp. LT2MFa (AY189145)

 B15

 JQ750076

 B40

 From the Woods Hole collection of S. Watson and F. Valois, Nitrosovibrio tenuis (NTU76552)

 B47

 Wetland sediments, Yunnan (KF619222)

 B44

 Nitrosospira sp. Np39-19 (AF042170)

 B8

 Alpine meadow soil,on the Tibetan Plateau (JN903161)

 B52

 Tibetan alpine meadow soil (KF003779)

 Grebbedijk bulk soil (JF936156)

 Grebbedijk bulk soil (JF936221)

 B54

 Alpine meadow soil,on the Tibetan Plateau (JN903154)

 B48

 Vegetation restoration in Karst (HM346151)

 B25

 Lelystad bulk soil (JF936608)

 B32

 Tibetan cold spring (JX010861)

 B23

 Wetland sediments, Yunnan (KF618910)

 Wetland sediments, Yunnan (KF619017)

 Nitrosospira sp. Nsp17 (AY123825)

 B33

 B10

 Soil from Xinjiang Province (KC967951)

 B34

 Agricultural soil, Nitrosospira sp. Wyke8 (EF175099)

 B31

 B37

 Heshang Cave creek sediments (JQ319468)

 B35

 Nitrosospira sp. Nsp2 (AY123822)

 B14

 Alpine meadow and grassland soil (JF798604)

 B3

 Tibetan cold spring (JX010838)

 Inner Mongolia grassland soil (JQ955506)

 Nitrosospira sp. Nsp57 (AY123835)

 B7

 B22

 Heshang Cave creek sediments (JQ319475)

 Alpine soil in Tibetan Plateau (FJ853321)

 B16

 B24

 B2

 NALATI grassland aggregate (KC454066)

 B36

 B17

 B5

 B39

 Soil sample of maize plants growing in a greenhouse (AJ538142)

 Tibetan cold spring (JX010843)

 B18

 Lelystad bulk soil (JF936618)

 Nitrosospira sp. NpAV (AF016003)

 B30

 China: Dongkemadi glacier foreland in Qinghai-Tibet Plateau (KC801809)

 B20

 Pristine forest soil (EU770941)

 B50

 B49

 Freshwater mining retention pond (JX173797)

 B12

 Supraglacial cryoconite (HE792996)

 B55

 Purple soil (KC199995)

 Meadow-to-forest transects in the Oregon Cascade Mountains, Nitrosospira sp. CT2F (AY189143)

 JN903196

 B51

 B13

 Kobresia meadow soil from Mount Mila in Tibetan Plateau (GQ143585)

 Soil from Xinjiang Province (KC967949)

 B27

 B29

 B26

 B28

 Kobresia meadow soil from Mount Mila in Tibetan Plateau (GQ143522)

 China: Beijing, Miyun Reservoir sediment (KF041644)

 Tibetan cold spring (JX010829)

 B1

 Tibetan cold spring (JX010851)
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Fig. S2 Phylogenetic tree based on a comparison of the bacterial amoA sequences determined from the meadow 

soil samples and their closest phylogenetic relatives, which were obtained using BLAST. 


