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Fig. 1 The photos of deserted grassspot (H) (control) and the tillage and fertilization cropland (G).
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4340 IF, VIS ISR (1 DNA R i JC €633 BH , A K
R R R A B 4 i, A JC RNA CHE ML TS 4 (A
2-A) A H K 10 =50 pwg/g THE(dw), 0D,/
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Table 1~ Physical and chemical properties of the soil samples
Samples Gl G2 G3 H1 H2 H3
Soil types Black soil Loessal soil Loessal soil Black soil Loessal soil Loessal soil
Moisture content (% ) 26. 26 26.99 27. 64 22.17 28.22 34.06
pH 7.63 8.23 8.46 9.22 8.83 8.67
Soil organic matter ( g/kg) 32.71 21.01 17.90 39. 06 18. 44 19.25
Total N (g/kg) 1. 647 0.787 0.789 1.839 0. 800 0.717
Alkali dispelled N (mg/kg) 106. 06 33.81 26.52 119. 32 13.26 6.63
Total P (g/kg) 0.439 0.363 0.423 0. 445 0. 408 0.376
Available P ( mg/kg) 26.03 23.99 19.92 21.96 28. 06 26.03
Slow-release K (mg/kg) 755. 65 936. 07 1378.12 885. 48 1071. 83 1566. 45
Available K (mg/kg) 92.59 120. 28 153.91 96. 54 118. 30 173. 69

H1

Gl G2 G3 HI H2 H3 M

480bp~> |

2 TG DNA(A)XK PCR I E4 (B)
Fig.2 DNA extraction (A) and PCR products (B) of soil samples.
Gl - G3, the soil sample at 0 =30 cm, 100 — 130 ¢m and 200 —230 cm

in depth, respectively, of the tillage and fertilization cropland; HI-
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V& 113 09 SR 28 43 1 R T, B4R it IE 55 %0 R 4 HE 4
PRI R V% &5 by 2 1) A8 £k I S, T R I 3% B8 P 40 B T R
SEM AR F AR AL . BEVEIEAE 5 X IR 200 em ¥R (H3 Al
G3) 1 4t T HF 7% 45 #4 AH L1 7T 35 98% , 100 cm 5
(H2 1 G2 ) B 4t T A % 235 K A oL Mt ik 3] 98 % , 3k
JZ (H1 1 G1) 40 BEIE AHAL MR 96% . 100 cm Al
200 cm PR BE YA A B RE IS AR RIE S 94% , KRB S
100 em DLF 2 P9 110 200 TR RE 7% 25 00 22 S B AR K L AUH
44% o K Eegh BB+ B VR B AR A6 R P e 41 A
VA B 43 A, - S B4R it B 45 1 AN ) 36 2 £
( <30 cm) 40 B BE % B A 520, 1 X2 (> 100
em ) - A TR BE V& 40 A S I AN o

R DGGE K%, & K 2 R 2 h 21—
bR Rk . 4kl Xiginl 4.5 .8 Fil 10 S £ 2R R
s M 45 Xiqin2 3 .6.7 .9 11 12 17 1 18 %5
R)Z RS 0kl R 5l A 4501
2.3 REETEHNRZELXFTESWM

. e @B AT T 2 SRR 1 Bl e R 1 3210

depth, respectively, of deserted grassspot; M, the DNA size marker.

SO 97 4 DI 24 S, v O SR AR 2t E. coli
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(A) Gl G2 G3 H1 H2 H3

B a1 HI G2 H2 G3 H3

LJ | | L I

— 10
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— 20

— 25

3 ZAE % 16S rRNA EE DGGE Eif (A) R EE X247 (B)
Fig.3 DGGE profiles of the soil samples (A) and their clustering analysis (B). G1(G3, the soil sample at 0 =30 ¢m, 100 - 130 c¢m and
200 - 230 cm in depth, respectively, of the tillage and fertilization cropland; H1 (H3, the soil samples at 0 =30 em, 100 - 130 ¢m and 200
—-230 cm in depth, respectively, of deserted grassspot; the numbed bands ( Xiqin bands) in the DGGE profiles are those excised and

sequenced ; the scale on the right shows the divergence distance.

DHS o, il 3o 5 1 5E AT PCR 0 7 H BH 4 o e, 4> 5%
HBEALPE I S A v B HE AT Y, 2215 3 60 P4,
RBUHPUF 9 5 M R G R B WA 4, X277 31
22 T R T A S < 5 I = N L i
( Proteobacteria ) A 29 £ FF ¥, W £ B I
(‘Actinobacteria) 9 & 7%, A EITH, a-B
T 49 ( Alpha-proteobacteria) 14 4%, iy B {IL #5258 8%, B-
AR I I 4 ( Beta-proteobacteria) 8 4%, 75 4 y-Fll §-4%
¥ 14 49 ( Gamma- , Delta-proteobacteria) 43 il & 5 2% F0l
2%, AR, Bk RPN 1 &, AT
Xiqin2 -3,3 -2,4-1,4-2,7-2,,7-3,8-2,
9-2,15-2,17 -1 f 17 -2 , X FKWY fEix LD
TER AR FR A , H B AFTE R E R AT

3 it

(200 -230 cm) 38 1 (1 5 37 50 R & 4k KA R Y 48
WREE S W 21T T A . Mg ESE Ikt
Sty R S B IR 4 SRR, B4 I R X B X
FKZ LRSI 0 & AR PSS L B A
L& i F 5 o X A ) 28 AU+ 88 vp 5% 0y 1) T
) A8 Ak S B, A7 ML L 460 R B A B — M R 2 VR Y
BT AR — AR 22 (0 - 30 em) 5 i, T A
TR (R RN S B ) T8 3K o A R R TE /D
T 100 em ¥ BE (9 95 B P9, B 25 TR RE A 38 0 T 1
It e AR T R D — A R 5
KA O, TEARDFF A R E R 0 -230 cm),
A ML RURIRE 45 75 5% 00 26 LA It 2 VR B0 38 i
U, ME — R [R) J2 X HRRE R sl A TR
2,800 % 3£ Z E 230 em 5 B P RE 2 G EE B n m
BRI, X HE )2 R0 pH i i T R 1E IR

Al RE 23 S B R R AL,

R B R B s o ot ot s

£RJZ (0 -30 em) 1 JZE (100 - 130 em) KR

’



72

Chongyang Gao et al. /Acta Microbiologica Sinica(2010)50(1)

goyxigin12-3

99| xiqinl4-2

Bradyrhizobium japonicum (AY169423)

99L Bradyrhizobium japonicum (AB072420)
Methylobacterium aerolate (EF174498)

Bosea thiooxidans (AJ250796)

Xigin-1

Methylobacterium sp. f-IVRIt8 (DQ223681)
Methylosinus sp. NCIMB 13214 (AB007840)
Xigin20-1

Xiqin19-3
Caulobacter sp. strain FWC06(AJ227761)
93|[Xiqin18-3

641 Xiqin19-2

NXanthobacter sp. INA43/2-2(AJ306541)

Chelatovoues multitrophus (FI167675)

100 Xiqin8-1

Croomia paucifiora (DQV08734)
Sphingomonas sp. BPCA(AF494538)

Sphingomonas sp. NP32(EU196323)

Alphaproteobacteria

Xiqind-3

Bacterium Ellin328 (AF498710) J
80, Halomonas sp. W1023 (AM941398) R
] 100[L Halomonas sp. Y2 (EF017037)
Xiqinl5-3
Xiqinl7-3
100 Celtvibrio sp. R4001(AJ289161) .
Gamma proteob E-036 (F)764788) | Gammaproteobacteria
Xiqin7-1
To0 |- Xigin6-3
701 Acinetobacter junii(X81638)
Xiqinl-2
Bacterium Dok29 (FJ798793) J
(————— Nitrosospira sp. Nsp38 (AY 123789) 3
75 Xiqin6-2
83 Xiqin19-1
Xiqin3-3
62— Beta proteobacterium AquaspiC(AY322153)
78 Bacterium SRMC-40-8 (DQ104964)
Xiginl1-2 Betaproteobacteria
Xiqin6-1
57|Bacterium SRMC-31-2 (DQ104949)
Xiqin9-3
Xiqinl4-3
Xiginl4-1
Bacterium SRMC-31-7(DQ104950) J

Xiqinl6-3
Ex.qml 13 ] Deltaproteobacteria
62 Polyangium vitellinum (AJ233944)

Xiqin16-1 A
97— Xiqinl5-1
Propionibacterium sp. MSPO9A (AB084066)
Xiqinl3-2
100 [ Xiqinl3-1
79L Corynebacterium casei (DQ361013)
99, Xiqinl-1
Rubrobacter radiotolerans (U65647)
Xiginl-3
Xiqinl3-3
Xiqin2-1
71 Xiqinl2-2

Actinobacteria

Xiqin20-3
100 Zactobacill i is (EU350220) | Firmicutes
IqumZO-Z
2

Unclassified bacteria

s B

Xiqinl5-2 -
94 Xigin2-2 R

Xiqinl8-2

Holophaga foetida (X77215)

Xiqin3-1 o 5

99 - Xigins-1 Acidobacteria

acterium Ellin6099(AY234751)

.

62— Xiqin12-1 J

Deinococcus-Thermus

Unclassified Bacteria

100 Opitutus terrac (AJ229246) J Verrucomicrobia
L———Xiqinl7-2
4|:qum4-l Unclassified Bateria
100 Xiqin4-2
-
0.01
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Fig.4 Phylogeny of excised 16S rRNA gene bands in the DGGE profiles. The recovered 16S rRNA gene sequences are shown as Xiqin plus

the band number. Numbers in paentheses represent the sequences accession number in GenBank. Numbers on the nodes are their bootstrap

support values (1000 bootstrap r(iplicales) ; bootstrap values below 50% are not presented. The scale bar: 1% sequence divergence.
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Effect of tillage and fertilization on bacterial community
structure in different depth of black soil

1 2 cee 1 . 1 . «2 ..
Chongyang Gao , Yangguo Zhao ", Aijie Wang , Nanqi Ren , Jie Bai", Weijun
.2 . 2 . .2
Tian”, Jian Zhang™, Haiyan Li
('School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)
(*College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: [ Objective | To analyze the impact of tillage and fertilization on bacterial community structure under different
depth in black soil. [ Methods] We used denaturing gradient gel electrophoresis ( DGGE) profile analysis of bacterial
community based on the 16S rRNA gene combining soil physico-chemical characteristics. [ Results] DGGE profiles
showed that tillage and fertilization influenced more on bacterial community structrue in the surface soil than the subsurface
and deep soil, and the divergence distance between the tillage soil and the control was about 4% . Subsurface and deep
soil affected less compared with the control, and the divergence distance was 2% . The vertical similarity of bacterial
community structure between subsurface and the deep soil was higher than that of suface soil. [ Conclusion ] Tillage and
fertilization affected the surface bacterial community (0 —30 c¢m) , whereas little on the deeper soil ( > 100 ¢m) bacterial
community.

Keywords: black soil; community structure; denaturing gradient gel electrophoresis ( DGGE)
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