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T 22 40366 1 (NanoDrop ND-1000 UV-Vis)
i DNA W . 514 F515 (5'-GTGCCAGC-
MGCCGCGG - 3") #l R907 (5" - CCGTCAATTC-
MTTTRAGTTT-3") % 41 & 16S rRNA 3t A 1
V4 = V5 X K A7 5719 s PCR R 2 )7y 98°C
WAEPE 1 min,98°C A8 ¢ 10 s,50°C 3B k 30 s,72°C %t
41 60 5,30 NEF, WA Hlumina MiSeq F & 747
e Y L JF AR L S A YRR B E o
. MFE LR 5 4L = NCBI A SRA (Sequence
Read Archive) 54l i . 5 5% %5 25 SRP259259
1.5 HELEBESSITHH

FH Excel 2010,SPSS 13.R software (Version
3.1 DX BHl i AT AL B 5 SE it 3 B L ffE ] Origin 8.5
AR R R B 5 22 48 BT (One- Way ANO-
VA) Il Duncan ¥ #1725 57 i & PER 55 (a = 0. 05),
FH Spearman 3 #4740 & 43 1. B | Mothur %K 4
(version 1. 31. 2) /0 #7 o 2R3540 (Chaol F1 Shan-
non ¥840) . T Bray-Curtis FF 2 6 FF A9 35 Ak 5 0
Br (Principal Co-ordinates Analysis, PCoA) 18 A A
SO FT A A TR A N 25 k(B 2R . EAOT
A3 H1 (Redundancy Analysis, RDA) [ B 8 i +
2 TR VR 1 DG SRR TR

2 HRE5HSMH

2.1 AERXREBTHEAFER

H 2 1 AT, 30 4F K it FH Ak IE fif 45 K A 1 1
et R B A, 5 CK A kL, CF Ab 34l +
HEpH M 7.43 &% 6.82 (P<C0.05); % pH i 4,
CF kb ¥ I 25 4 vy 0 98 At 49 5 1% 7K °F (P <<0. 05)
s 4 (CK F CE) A L, 2 1 56 d 1 & 3
(CK+N A1 CF+N) W4 7 + 4/ NH, -N 1
NOy -N 7K, fH 5% A 38 AP o5 AN K
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Table 1 Physicochemical properties of different soil
dib H SOM TN TP TK AP AK NH, -N NO; -N
Treatments P (g+kg™H (g+kg™H (g+kg™H (g+kg™ (mgekg ) (mgekg D (mg+kg H (mgekeg ")

CK 7.43%0.03" 20.52+1.37" 1.04%0.04" 0.44+0.02" 17.12+0.72" 3.26+0.12" 64.82+1.27" 9.27+0.04% 5.29+0.23¢

CF 6.82+0.11" 26.14+0.71° 1.47+0.05" 0.82+0.07"
CK+N 7.35+0.05" 19.58+1.16" 1.08+0.04" 0.41%0.03"

CF+N

22.61+1.20° 24.99+0.51" 85.36+1.29" 17.32+0.52° 8.94%0.76°
16.4+0.56" 3.32+0.17" 65.30+1.11" 85.08+0.57" 87.81+0.11"

6.74%0.08" 24.95+0.07" 1.49%0.13" 0.79%0.07" 22.34%0.18" 25.09 % 0. 42" 85.32%0.92" 60.95 = 0. 82" 112, 01 £ 0. 47°

W AN RVNE R SR A B A] 25 5 3% (P <<0. 05)

Note: Different lowercase letters indicate significant differences between treatments (P <Z0. 05)

2.2 TEAFESHMK

JKFE A i e i DU AR AT 313 581 &L
JF30, LA 97 % AH AL M B {H # 17 Operational Taxo-
nomic Unit (OUT) B ¥, % CK,CF,CK + N Al
CF+ N Ab 3 ep 23 5145 5] 1 349,1 624,1 301,1 524 4
OUT (3 2), Chaol &80 W Mk A #E & + &
JE,CF 43R ) Chaol #5480 # & T CK AL B (P <
0.05), AT MIF Chaol 5% 5 & hn &l £ £

5§ Chaol #550E IR AR 1k, CF AL FEAH 4 T CK Ab B
&S 1K A A I 2 M (P <0. 05),
AN 7] A 34 1] 7K A A 4 BB VR 2H 25 R 1) PCoA
SRR A 1 k. 7E OTU KF I, PCoAl 5
PCoA2 43yl it BEAS 15 7 250 43.16 %0 Fll 11. 420, &R
T BE B 55 54.58% . PCoAl Al ¥ CK Al CK + N 1y
MRS S CF.CF+ N BB X4 JF ., 56 d ARG
B = HERE 5 DR R AR L B R R AN L R A B Ay

eItk =4 i & 22 5. % F Shannon 8%, & 8 H
T2 HEEHE o ZHEMEIBHER(97%FFHEME)

Table 2 Alpha diversity index table of bacterial community (97% sequence similarity)

T o J6 S0 60 0] A W R 9 4 4 7 LR B R IR /DN

Ak 7 34 AR KT Chaol #5 %k AR EE

Treatments Reads OTUs Chaol indices Shannon indices Coverage
CK 22 061+ 8 787" 1349+ 110" 1567 £ 69" 6.18%0.05" 0.986+0.006
CF 31 293+ 2 733" 1624 72" 1749 £ 48" 6.39+0.09° 0.993+ 0. 002
CK+N 23 085+ 3 351" 1301+77" 1481 £56" 6.09%0.18" 0.989 0. 002
CF+N 28 088 +1 614° 1524 +18° 1682+9° 6.22+0. 03" 0.992 £ 0. 001

T AN 2 BEAQR AL B ) 22 5 1 3% (P <C0. 05)

Note: Different lowercase letters indicate significant differences between treatments (P<C 0. 05)

2.3 TERAEHEOMHANR

ol W 2 B A TTKF 156145 AR B
K L PR T (> 1%) 48 K i T (Pro-

021 ° N teobacteria) | i £k B ] ( Actinobacteria) , B8 ¥ 5 ']

g 0.11 - (Acidobacteria) . £ %5 & ] (Chloroflexi) | 2f ¥ il 1§
= o004 : "1 (Gemmatimonadetes) | fif fb B2 i€ & | ] ( Nitrospir-
% ’ ¢ ae) . V¥ % I |'] (Planctomycetes) | J&E B & ] (Firmi-
=0 ) ® CF+N cutes) 1L #T B |7 (Bacteroidetes) , 7E CK AbF A,
0.7 ) :SLN AR TR TR F 4 A X R B A i o 27,26 %,
wal K 19.04% .17. 01% .14. 42% .6. 06 % .5. 69% .3. 09% .
0.4 02 o0 02 0 1.93% #1 1.25% . £ CF Ab # 1, Proteobacteria,
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Fig.1 Principal co-ordinate analysis (PCoA) of soil bac-

Planctomycetes Fll Bacteroidetes HYJ -3 A4 %} 3 B i}
ZET CK A (P <C0.05); 1M Actinobacteria. Ac-
idobacteria, Gemmatimonadetes #1 Firmicutes & ¥l

HiAE [ )G 8 . 76 Fr A BE 5 P, Proteobacteria , Acti-

terial community under different treatments
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Relative abundances of the dominant bacterial

nobacteria, Acidobacteria 1 Chloroflexi A9 &L /7 kb 44
#id 70% , H F Proteobacteria W) AH X 2 B ) b %
F. H CK ORI CK + N Al 1,56 d A3 3 05 i i
B E T AE R K AE £ H Proteobacteria Fll Bacte-
roidetes Y XT = B (P <C0. 05) ; %f H CF Ml CF+ N,
AN B = A T HE LK £ F Nitrospirae i
XS 2 )8 (P<20. 05)
2.4 TEAREIESHRERFHMEXE

H13% 3 AT Al . Shannon 5 0 5 15t SOM,TK &
FEHIEARSE (P <C0.05) ., 1M Chaol #8415k NH, -N,
NO;z - N USRI & /4 26 55 7 35 25 A OC (P <
0.05) . Hrfv Al pH & 3% S A ¢ (P <C0. 05) . fE L%
BT, Chloroflexi 5 + 8 5% [+ 22 [W] JC I 3 A ¢
Pe. NH, -N 50836 118 J6 3% A 5. NO; -N
5 Nitrospirae 3 1EAH 3¢ (P <<0. 05) . AH 3¢ 1 5 4L
N 0671, #5405 PR N T H] 19 5C RAFAE 2 5
i+ SOM 5 Proteobacteria, Nitrospirae, Planc-
tomycetes Fll Bacteroidetes £ B & IEM KR, M H
Actinobacteria, Acidobacteria, Gemmatimonadetes

1 Firmicutes M i 3 1 A 5 (P <<0. 05)

£33 IEFREFEEAESHEEN ABENENFEZ ANEXERY

Table 3 Correlation coefficient between soil environmental factors and bacterial diversity indices and relative abundance of dominant

phyla
¥ A HLBT 25 L gl U E A A EESEAN
Factor pH SOM TN TP TK AP AK NH,-N  NO,-N
ﬁlﬁii?indices —-0.517 0.713" " 0.552 0. 469 0.699 " 0. 350 0. 462 —0.084 0.091
gﬁ:g% Tﬁfﬁes -0.636" 0.874" " 0.643" 0.809"" 0.874" " 0.615" 0.636" —0.322 0. 056
%ﬁﬁj%iﬁ -0.650" 0.839" " 0.678" 0.781" " 0.867"" 0.629" 0.615" -0.182 0.133
ﬁﬁfgﬁma -0.741°"  0.685°  0.727° " 0.767°°  0.685"  0.902" "  0.769" " 0.147 0. 357
%C%n—ﬁoglgcteria 0.846" " -0.622" -0.636" —0.648" -0.511 -0.769" " -0.797"" —0.280 —0.504
iﬁcﬁ?iigteria 0.727"" -0.706" —0.804"" -0.827"" -0.797"" -0.839"" -0.657" =0.210 —0.552
ﬁﬁffﬁgxi —0.510 —0.350 —0.545 —0.158 —0.049 —0.349 —0.553 —0.196 —0.385
Gﬁ‘eifr?arﬁmonadetes 0.657" -0.692" -0.727"" -0.844"" -0.811"" -0.874"" -0.685" 0.119 = 0.238
Efffﬁf ~0.944""  0.643°  0.846°°  0.701°  0.587°  0.804" "  0.902"" 0.272 0.671"
ﬁfigycetes -0.685" 0.860" " 0.734" " 0.890" " 0.839"" 0.727" " 0.608" =0.140 0.217
?i%?fj?es 0.916"" -0.720"" -0.804"" -0.732"" -0.608" —-0.769"" -0.951"" —0.098 -0.587"
%ﬁizgetes -0.844" " 0.697" 0.862" " 0.596" 0.739" " 0.739"" 0.788" " 0. 277 0.746" "

[ x RIRTE P<0. 05 K F P AR BN B3, x x RIRTE P<C0. 01 /K N AH S Mk 3k B4 1 3%

Note: * indicates a significant correlation at the P<C0. 05 level,and * * indicates a extremely significant correlation at the P<C0. 01 level
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community composition and environmental variables
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Response of Bacterial Community in Paddy Soil to Long-term
Fertilization and Short-term Nitrogen Addition

CAO Yangiang'?*,ZHANG Zhongfeng® XU Guangping” , TENG Qiumei’,JIANG Xianjun'
(1. College of Resource and Environment, Southwest University, Chongqing,400715, China; 2. Guangxi Key Laboratory of Plant
Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany, Guangxi Zhuang Autonomous Region and

Chinese Academy of Sciences,Guilin, Guangxi,541006,China)

Abstract:In order to better understand the bacterial diversity,community structure and composition of paddy
soil under long-term fertilization, based on the long-term positioning test base of neutral purple paddy soil,
the high-throughput sequencing technology was used to study the effects of long-term fertilization and short-
term nitrogen addition on bacterial community in paddy soil. The results showed that compared with short-
term nitrogen addition,long-term fertilization significantly increased soil nutrient content,decreased pH,and
further changed the characteristics of the soil bacterial community. The bacterial community composition of
paddy soil was dominated by Proteobacteria, Actinobacteria, Acidobacteria,and Chloroflexi, which accounted
for more than 70%. Long-term fertilization significantly increased the relative abundance of copiotrophic bac-
teria (Proteobacteria and Bacteroidetes). Correlation analysis and redundancy analysis showed that bacterial
diversity,community structure,and composition of paddy soil were significantly affected by soil pH and soil
nutrient levels (such as AP,AK,and TN,etc. ).

Key words: paddy soil,long-term fertilization,nitrogen addition,Illumina MiSeq, bacterial community
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