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Effects of Stimulated Nitrogen Deposmon on the Bacterlal Commumty Structure

. .,.-

of Semlarld Temperate Grassland ‘ -
LI Zong-ming'”? , SHEN Ju- pei’”” | ZHANG Ll-meiz’3 LIU Guo- ping1 BAF Wen,—min,g_:g4 HE Ji-zheng”
(1. College of Anlmal Science, Yangtze Umversny, ]1ngzh0u.1134025 China; 2. Stale Key: Laboratory of Urban and Regional Ecology -
Research Centet” for Eco-EnV1r0nmental Sc1ences, { 1nese “Academy of Sciences, Beijing 1000 5, Chlna 3. University-of Chlnesem-‘
Academy  of g(lenoe% Bel]lng 100049, Chlna 4s Bhitute of” Botany, Chinese Acaden?gf of gmencq@ Beijing 100093, ‘€hina) *
Abstract; With the development of ecohomicsj the Ldeposition of available nitrogen in the terrestrial ecosystem is increasing
dramatlcally due to anthropic activities, whlch negatiyely impacts the sustalnablhty of the eCosystem ecology In this study, the effect of
long- fézrm Stlmulated nitrogén*deposition [ with nltlogen addltmn oﬁ.O , 4,8, and 32 g-(m>+a) "7 on the microbial community
structure ofsoil Was investigated in a temperaté steppe in Innar"Mongohd using a pyrosequencing technique targeting the bacterial 16S
rRNA gene. The resiilts show that the available nitrogen in soil increases with increasing nitrogen addition, resulting in the decrease of
the soil /pH. The results of pyrosequencing indicate that soil bacterial OTU ( operational taxonomy unit) numbers increase with
increasing nitrogen deposition, while bacterial o diversity indices show an initial increase and subsequent decrease. Non-metric
multidimensional scaling ( NMDS) analysis indicates that the bacterial community structure significantly varies among treatments,
which can be largely attributed to the changes in the soil pH and nitrogen content due to nitrogen deposition. At the class level, the
relative abundance of different bacterial groups shows a varying trend depending on the nitrogen deposition. This study indicates that
long-term nitrogen deposition significantly impacts the bacterial community by changing the soil properties.

Key words : nitrogen deposition; bacterial community; diversity; pyrosequencing technique; temperate steppe
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Fig. 1 Soil bacterial Chao index for different

amounts of nitrogen addition



5668 7 S - 39 #
&)
03 L 0 NO (a) (b)
O NI
O N4 o Il others
02 F o N8 Il Nitrospirae
O N32 o o Il Firmicutes
01 L B Gemmatimonadetes
g o B Chloroflexi
a (8] Il Bacteroidetes
% 0o OO B Planctomycetes
B Actinobacteria
0.1 L o B Verrucomicrobia
' - I Acidobacteria
o " Il Proicobacieria
=02 |- T
03 L , o) | Stress = IO.04
-0.4 -0.2 0 0.2 NO N1 N4 N8 N32
NMDS 1 L3z
(a) BEVESEHE; (b) BEFLLIL
E2 AEEBMNKFETIEABEEEMRER
Fig. 2 Soil bacterial community structure and composition under different amount of N deposition
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ﬁi o AT

N32 =F N0, H7E N32 ik Fl i KA.
2.3 HHEEARM R '3I17K3FQHIEIE$§$BXT$EB’J
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- R P R 5 I AR M Y ?FH?%T ﬁﬁﬁﬁﬂ
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1( Actmobag:terla) W ’f‘bﬂ% JEm ] ( Nltrospmae) *H
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M % & & NO;-N FNHS N 5O 4k BT

( Actinobacteria ) %ﬁ%ﬂi*ﬁa‘é@ =0.001 il P =
0.007). pH X 5PERE T ( Verrucomicrobia ) & i 3
EASC (P =0.022) , 10 5 H A 40 B 5 W 2 5714 ¢

F2 TEAFFEXEFEXNEESTEREARMRA Spearman X4

Table 2 Spearman correlations between the relative abundance of bacterial groups and basic soil properties
T H N #i A i K Pi NO; -N NH, -N pH TN TC C/N
TIEEI] — 0.535* — — — — — —
a-E I TN 0.575* 0.624* — — -0.533 — — —
B S AE — — — — — — — —
T 2N 0.724" 0.758 ** 0.594 0.785 -0.719 — — —
I N — — — — — — — —
E’ﬁﬁrﬁﬂ — — — — — — — —
PR -0.565 -0.583 — — 0. 586 -0.524 -0.534 —
AR T] 0.738* 0. 806 * 0. 667 0.79 -0.676" — — —
TR — -0.533 — — — — — —
R — — — — — — — —

SR — — 0. 639 — — — — — -0.527

JEEETR ] — — — — — — — —
THALIRTERITT 0,592 — — — -0.682* — — —
0TU 0.701 ** 0.632" 0.528" 0.573* -0.768 ** — — 0.536
Chao 545 — — — — — — — 0. 568

) RPEIE IR, « RARDEMIKE(P<0.05), * * R BEMIE(P<0.01), “—"RARTLRFMIE(P=0.05)
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44) 25 30
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b 170386 o e P=0041 4 o P=0.006
S P=0.022 o g ® S q =2 F
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# 20F (a) FERE T = o oy o S o o o
= n] Z 0 = X o] o
Z O = (b) o-ETE 4 dgq FE 10 [ (o) B )
10 5 al 9 0%
o 2 ad
n 1 L 1 U L L 1 (} L 1 1
55 6.0 6.5 7.0 55 6.0 6.5 7.0 5.5 6.0 6.5 7.0
0.8 8 600
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AE 55 20 vk B T e AR F RS A A A
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M 5 A EH, SRR R A K g
SO IR BT, DT (] 4 5 ) - 5 200 TR R 9 45
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AL r]ﬁfwzﬂ§j:ﬁép}1 )42 M I T A
RS
IR AN R TR 4G *@Eﬁﬂﬁ”¥‘3:ti§$5 ) 5t
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fi e F A S AR PR . TR TR
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