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Fig. 1

Physicochemical characteristic of soil under different treatments
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Fig. 2 Soil microbial biomass carbon and nitrogen under different treatments
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Fig. 3 Relative abundance of soil bacterial phyla under different treatments
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Fig. 4 Relative abundance of soil bacterial family levels under different treatments
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B, HAE N2. b Al N2, ¢ b i ZF K (P <
0.05), N1 Al N2 &b Simpson 3§ $CH] e it 18,
BARB R RS, HAE N1, ¢ fl N2 ¢ &b &
FERRAR (P <C0. 05), Chaol $8%UN 2 056. 150 ~
2 413,727 5 RAEAE N1, b AL BUAS , A1 o X B, N1
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Table 1 Alpha diversity indexes of soil bacterial under different treatments
2R E PURIRER RS AR o W AR AR A Chaol #8 Ace 1554 WL R
Soil depth Observed value index ~ Shannon index Simpson index Chaol index Ace index Observational depth
0~10 em CK.a 22774123.744 a 9.088+0.033 a 0.994£0.000 a 2301.541£119.867 a 2 345.575£122.490 a 0.99740.000 a
Nl.a 2238%+134.350 a 8.806=+0.036 a 0.991=x0.000 a 2 268.019+126.268 a 2 318.489+133.929 a 0.996=+0.001 a
N2.a 2254+125.158 a 8.795+0.044 a 0.9910.000 a 2 262.189+138.058 a 2 295.895+142.711 a 0.9987+0.000 a
10~20 cm CK.b 23664-165.463 a 9.095+0.005 a 0.994£0.000 a 2 402.349471.282 a 2 460.446+81.226 a 0.99640.001 a
NI.b 23784+181.019 a 9.009£0. 143 ab 0.993£0.002 a 2 413.727£103.031 a 2 468.911£106. 365 a 0.99640.001 a
N2.b 2098+90.510 b 8.750£0.032 b 0.992x0.001 a 2 134.455+90.321 b 2178.346+£83.120 b 0.996+0.001 a
20~30 ecm CK.c 2144+128.693 a 8.764+0.036 a 0.993=0.000 a 2170.345+131. 145 a 2 218.477+136.537 a 0.99740. 000 a
Nl.c 2018+125.158 a 8.533£0.035 ab 0.988+0.000 b 2 056.150+133.740 a 2 104.472+141.211 a 0.99640.001 a
N2.c 2036+130.815 a 8.420+0.043 b 0.986+0.000 b 2 067.9704136.666 a 2 116.127+143.267 a 0.99740.001 a

TE : RSN 7 R 3R ] — e R [ b B 22 53 W 25 (P <<0. 05) , BB 8 P 2 v 227,

Note: Different lowercase letters within the same columns indicate significant differences(P<Z0. 05) among the same sampling depth un-

der different treatments, The data within the table aremean 4 standard deviation.
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B 5 THEEMER NMDS &1

Fig. 5 Soil bacterial community structure

under different treatments

2.6 TEAESTEBUEREMEVEBRR
ZEHX R

F R S 40 B 45 SR BT 1 (3R 2D, Ace FR 0TI
Chaol 8%t 5 NH,-N & ZF IFHH X (P <
0.05), Shannon %5 NH, -N f1 SWC 2 3 IE
I (P<C0.05) .5 pH &3 4 5 (P <<0. 05).
W NH, -N.pH 1 SWC & 5 Wi 40 3 22 £ P 1
KT,

PE— 25 23 M7 - 39 R 1t 40 B D0 A 1D 4 5 i)
(F£2),FEITE pH AL (P<<0.05).5
MBC,MBN, NO; -N,SOC, TN Hl SWC # & &
TEARSE B i 2 TF A 56 (P <<0. 01 B P <C0.05),
MRFFITTS pH & 1EAH X (P <<0.05), 5 NH; -
N.NO; -N FI SWC # & 3 £ AH & (P <<0. 01),
TR TTS NH, -N B ZFIEAH X (P<<0.05), #F

®2 ITEETFEHREHEXE

Table 2 Correlation analysis between soil factors andbacterial community

A ¥ oH PR R B R ’Lﬂé’ﬁ GEE! A DLk LA aK
Factor MBC MBN NH; -N NO;3 -N SOC TN SWC
Ace 8% Ace index —0.559 0. 207 0.288 0.673" 0.483 0.429 0. 392 0.613
Chaol #§%% Chaol index —0.576 0.243 0.32 0. 686" 0.506 0.451 0.416 0.628
T4 #5410 Shannon index —0.685* 0.266 0.371 0.793"* 0.654 0.539 0.523 0.704"
M ARAE B Simpson index  —0. 564 0.176 0.31 0.599 0. 546 0.414 0.422 0.533
AFJEZ B 1T Proteobacteria —0.767"  0.854" 0.876" 0.597 0.819**  0.861**  0.818"*  0.736"
FRFFTE ] Acidobacteria 0.738* —0.533 —0.559 —0.889** —0.865"" —0.702* —0.603 —0.815"*
L] Actinobacteria —0.552 0.209 0.135 0.783* 0.568 0.362 0.306 0. 443
JEEBER T Firmicutes —0.031 —0.108 0.138 0.367 0. 368 0.099 0.121 0.291
éﬁfﬁ'iﬂmdcm 0.553 —0.493 —0.702*  —0.612 —0.726"  —0.682* —0.691" —0.669"

## Note: * P<C0.05; * * P<C0.01.
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Effect of Nitrogen Addition on Soil Bacterial Community in
Alpine Swamp Meadow of Qinghai-Tibet Plateau

ZENG Hongli, BAI Wei, FANG Jiachen, XU Lei and SHANG Guanglie

(School of Environmental and Municipal Engineering, Lanzhou Jiaotong University,Lanzhou 730070,China)

Abstract In order to investigate the effect of nitrogen addition on soil bacterial community structure
and diversity,an insitu nitrogen addition experiment was conducted in an alpine swamp meadow of
Qinghai-Tibet Plateau. Three nitrogen treatments(CK,0 g*m ?+a '; NI,b gem “+a '; N2,10 g
*m *e+a ') was set,the soil samples were collected from the 0—10 ¢cm,10—20 cm and 20— 30 cm
soil layers.based on high-throughput sequencing technology,combined with soil physicochemical prop-
erties and determination of the microbial biomass carbon and nitrogen, the change of soil bacterial
community structure was studied under different treatments of nitrogen addition. The results showed
that five dominant bacterial phyla were Proteobacteria, Acidobacteria, Actinobacteria, Gemmatimona-
detes and Firmicutes, the effect of nitrogen addition on the relative abundance of different bacterial
groups was different atdiffrent soil layers. With increasing nitrogen application, the bacterial diversity
indexes had declining tend, but the overall difference was not significant. The correlation analysis
showed that there were significant positive relations between ammonium nitrogen and Ace index,
Chaol index and Shannon index; nitrate nitrogen,soil organic carbon and soil water content were sig-
nificantly correlated with specific bacteria at phylum level. The results showed that increasing nitro-
gen deposition in alpine swamp meadow on the Qinghai-Tibet Plateau can affect the composition of
soil bacterial community and inhibit bacterial diversity. In addition, soil ammonium nitrogen, nitrate
nitrogen,organic carbon and water content are key factors affecting soil bacterial community under dif-
ferent treatments of nitrogen addition.

Key words Nitrogen addition; Alpine swamp meadow; High-throughput sequencing; Soil bacteria
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