F21H H3H
2008 4

K E B 7
SOYBEAN SCIENCE

June

6 A

Vol.27 No.3

2008

AEFER LR AA X R L EE SR
ERA ERT, FER BN kA5

(

UARALAROL R R R B, SRR YL MR 150040 5 2 e ERRAE e AR L3R 5 Al A ASWFTAT , BRJR VL WAJRYE 150081 )

B Y AR R R AR U AR . AR R AE R R GRS D R 2R R
Ak, N AR MRS FEBERS FRL UK ( DGGE) J7vA X Ja £ X 3 Fp A= AR R G0 A0 0 1 3 Ffjste N i) B2 1 30 40 &1 A 08 AT T %0
LHISE . SRR BT 2R LR (GE) S5, LA TR F 5 B2 (S) Al Shannon Z2HEPEFE & T4 H (CK)
FI#RHE (BE) 5 48 2 H L3 KRIIASHENE (CK) (14 38 40 P4 3= & 2 R0 Shannon Z2 B M 48 B &7 , L R A0 IT i
Jiti A HLAE (NPM) |, K 01 20t AL A (NP) S AlR . UPGMA JZE 547 3R W, NP 5 CK Ab B4 T A9 FF 3 S5 A AH 0L, AR ABLPE R
B3k % 65.5% ,NPM 5 GE FI BE Zb R4 TR (R34 45 AL, AR R B9 5 52. 5% F157.3%

KR K DGGE ; B+ 4 pd 40 s A 5 + 3R H

FE S :S565. 1 LHERFRIRAD ;A X E S :1000-9841 (2008 ) 03-0480-07

Effects of Different Fertilization and Land Use History on the Bacterial Diversity
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Abstract: Soil managements such as fertilization and land use history can affect soil quality,and the whilst biology diversity
is a sensitive indicator of it. To discuss the change of soil microbial diversity with the evolvement of the soil ecosystems, the
method of denaturing gradient gel electrophoresis (DGGE) was applied to study the diversity of soil bacteria in the three
black soil ecosystems and soybean fields which were applied three fertilizers. The results showed that the bacteria diversity of
grassland ecosystem( GE ) is the highest,and the bacteria richness(S) and shannon diversity index were higher than those of
agricultural ecosystem( CK) and bare land ecosystem ( BE) ; soil bacteria richness and shannon diversity index of soybean
fields with no fertilization for the long-term ( CK) were the highest, followed by chemical fertilizers for the long- term with
farmyard manure( NPM) , those of the application of chemical fertilizer (NP ) alone were the lowest, respectively. UPGMA
clustering analysis showed that bacterial communities of CK and NP belonged to one cluster, the similarity coefficient was
65.5% ,that bacterial communities of NPM was similar to that of GE and BE,the similarity coefficients were 52.5% and
57.3% ,respectively.
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1.1 RB&igt

L1l RIed B A% E ST b E Rl e i
gl A= AR 0 ly , K W A X, kb 2 4 X
BB, AbLh 47°267, ZR 45 126°38" MG 4K 55 B 240 m, J§
T KRR X, A& RIES T, R miR
ZT, WA 2 AR 1.5 °C AR Rk
I 570 mm, AR B ECBUR 2400 °C A
JEZE A T KHEER 10 ~20 m'®' s 4 12K
g AU B A T B AR A R ) B S, T R T
128 100 4F 2247, B 60 AFANHAR , 32 F ok 20 4F A4
TFUAHE A FNE, 5 20 4E5 HIAL AR &S . 1985
AR R 3 A IEAS RS (1) £ HE—T
AR RS, R AE S R 48 (Bare field Eco-

system ,BE) 5 (2) - 18- ) 5L A% 4, 7 Pk 5 Ml AR
B F 5 (Grass field Eco- system,GE) ; (3) +3E—4F
YRR, P4 1A 28 R 58 (Crop Eco- system,
CE) . 1993 4F ¥4 M 3 ASAb 3 e (CK) |
FEAE (NP) FIALAE + A HLIE(NPM) . R HEES RS
FlE 5 R /INEE - K- R AR, 2006 4F HURE B
RHEAVEY N K G, ML & R /NEE (N 120 kg -
hm > P, 0,54. 96 kg - hm > A HLAE 15 000 kg -
hm %) ; £k (N150 kg - hm > [ P,0,75.00 kg - hm |
A HLIE 30 000 kg -hm *) ; K57 (N 32.26 kg -hm |
P,0,82.44 kg -hm > A HLAE 15 000 kg - hm*) | A
MU A IS g 25, 8 5 M4k 31 : BE GE [ CK,
NP NPM, &b HE 4 IR E S

1.1.2 RFRESF% F20064-7 H 10 H(K
TREAEI ) SR AR AR RN B 2R G AR B A 0 R R
GRS, RH RS S SRR BOR B
PR, i PR R AN A K 1 S ATRS AR
FMAY TR PR 1 ; o ZR G0 vl R A RE
5 em F A+ S SIBHEERE S ~20 em ARBR 4
PRI RGE LA S em R4 #7 5 SRR EAE S ~20
em HAK BRGHAE LR E D ARG LA B, &
Tk & bl [l 525 2%, B R ARG 2 mm B, B
- 80 CifIR i vk 4f b R A7, 1T T3 il 4= ¥ DNA
G307 o

1.1.3 2B AKX A A8 BB B BE IR L ik
(DGGE) fif {3 #& 4 The Dcod™ Univertion Mutation
Detection System( Bio-Red Co. ) ,

1193 168 xDNA V3 572 X, 5|9 Ryl A GC
e F i F357- GC F1 R518'7' | i F357- GC
(5'-CGCCCGCCGCGLGLGGLGGGCGGGGLGGGGE
CACGGGGGGCCTACGGGAGGCAGCAG- 3'), R518
(5'- ATTACCGCGGCTGCTGG-3") i i E T4EY)
TARFARNM S A BR A FA .

1.2 WEmMBSAE

1.2.1  E£3% A F 48 DNA #9423 % B8 Miller
AT R AR IR L 4 DNA 4
AR Zoxk S DNA 47w 20 2lifk, SR J5 1 0. 8% i)
T RE AR M PR T AN

1.2.2 A ®# DNA #5 PCR ¥ PCR §" 16 % ]
25 wWLAKZ , 433% 10 x PCR buffer (A& Mg**)2. 5
pl;2.5 mmol - L™ &A% EE (ANTP)2 pl; b FiiF
519 il e B 20 pmol - L7', £ 0.5 plL;
1.5 mmol -L™" Mg** 1.5 pL; TagDNA % 4 i 0.3
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L AR 1wl s e i KR RGE IR K #M S 2 25 ul,

PCR [ % 4 45 B i 2 1ty i, SR R
7% PCR 5em , FLFF AN :94°C FiAEPE S min, [ 20
534 94°C 1 min,65°C 1 min,72°C 3 min( &G
IR KR T [ 0.5°C) , J5 10 MEER R 94°C 1
min,55°C 1 min #172°C 3 min, 51 72°C F 2E4f 7
min, PCR 729 1. 5% Byt AR RE A L K AG T
1.2.3 PCR =##) DGGE 54  #l& 8% RN
A TR FYe B , 78 M) B2 Ry 30% ~ 70% (100% 7% 1
FR 7 mol - L™ R ZE A 40% )25 25 T F kA (4 TR
GV PR B ol B b7 1 R T AR UGk 1 5 1
JREBEE J& , A PCR #4420 w,90V ML ,60°C , HL
UK 14 b K EE R T BHEEIE B T Genefinder DNA 4t
AR 15 ~20 min PRG0S BIBER ] Gel Doc
B AR &R LA IR, JF Al Quantity One 73 7 4K 1
(Bio- Rad) 73 BT i LUK 2577 o

TEEMG AL 2 v, 6 778 DGGE H vk B3 |
PAUHR P L (BBl A0 220 s it F) — 6 /N ety R AT T
SHALIR, S5l 8 BE e A S
1.3 BiESHAE

FRIN AR W b Y ~F & B2 (S) SR BT 5
=, Shannon — Wiener index ( H) 313 757 & % i 2 i
i 255 20T fy i B M AR (B R 468 4 Quan-
tity One 734 84 ( Bio- Rad ) #£47, Z4i6 4b ] Mi-
crosoft Excel 2003 ##17,

2 HREHH

2.1 TEMEBEESHEMSHT

2.1.1 B DNA 25 F= PCR ¥ 3% 4R H 1 4%
AL R 2 DNA, it + 18 80 T KNk
23kb 2247 B9 Be (1), 5 40 3 N 4k /0 H
A" s PCR 475 16S rDNA JEP V3 X, ik + 15244
55 TIN5 230bp ZEATHI R BE( 2) o

bp
23130
9416
6557
4361
2322
2027

1. CK;2. NP;3. NPM;4. GE;5. BE;
M. Hind Tl - digested X\ DNA marker
K1 ek P2 DNA SIS B I ri bk (813
Fig.1 Agarose gel electrophoresis of genomic DNA

extracted from soil samples

1. CK;2. NP;3. NPM;4. GE;5. BE;
M. 100bp ladder marker

12 PCR 44 V3 [X DNA J BBl B Isc vy vk P i
Fig.2 Agarose gel electrophoresis of V3 region
amplified by PCR

2.1.2 t3gmi % DGGE B4 W H
DGGE AR5 16S tDNA V3 Bt PCR F=¥y, v] X
OYEECE AN L E A& SRR LK ST T REAS 73
B[R AE 25 2R G0 S rh A0 TR R Vs 254 1) 22 S F 224
P, M4E DGGE 8 7325 4 B2 AH [A] 177 77 51 A [7) DNA
AR DR, 25 KBS TS rh i — SO S e
B 43 25 851 ( Operational taxonomic unit, OTU)
FAXFI, S ROl 22, B AR W AR, AR
et 5 09O I B B, RN IZ P R B H 2
T2 107 - S e 2 0 ) S R 2

K HEEIE AR 3 Bt & Ge Xt DGGE &35 i 17 43
Br, G5 RAREA (18] 3) A [) ik B 4 398 4 2517 oz 8 PR
HIAE—E 225, A TF 2 A 3500, )R D Eke
A S5, DX S 4b 3] - 0T 5 R A AE — Se A 1Y
TR ZEAY , MAFTE DB A A 28, A, ik 2t
NS ST EE A 22 5, R ] SR GUE M) 7E DNA
K- AR MUE . SAS RS A ECR
Z 3PN Ry > TEHE = 4 > AR inAa HLAE >
AL , e ey - 3 40 7 F R fe i (S O 26) T
A& FH AT RE T A A B - S A0 o =F 3 B A A
JIT AR, Bt il T IE A AT, A B S v
S TCAEAH LY, R R fh A fofF 4 48 40 0 =F B AIG
(S M 17) , MiAIE 5 A HUIE BC i T 944 -+ 39 40 78
R
2.2 TEEME R Shannon ZREMEIEH ST

RAEANTA 16S tDNA 1) PCR- DGGE &% &7
AL A B B A RT3 T AR IR 4 £
FEVEFEFR Shannon- Wiener index, Shannon 5 % (i 4
KRN 2R RS R
4¢ + 440 Shannon 45 %, &5 R BoR (18 4) , Hih
(GE) - 3 40 T Rf 7% 2 #E VEd &, 35 3. 25, Bt
(BE) FUA His AT ¢ H ( CK) J v i A< 48 5 it 16 T
(NP) FMENEECHE A HLIE (NPM) DR+ 8 40 B 7
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ZREPEYSE T IR ( CK) X, Shannon 48 U{E 43 51 Ky
2.83.2.88 F12.94, NPM + $5E 40 1 BEV% 2 RETE
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Fig.3 DGGE profile(a)and sketch map(b) of different soil samples
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HHIBE FHIGE JHECK fLAENP  ft+ANPM
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Fig.4 Shannon- Wiener index( H) of soil bacterial communities
2.3 TIEMBEBEEMES T

JIr i3 & M Quantity One ( Bio- Rad) #4474k
B A SCTK T F 25T 1 5 A Ak PR A AT
K] UPGMA Bk A A0 #r, AR R W (&L 5)
5 A L HERE L AL S PR ALAE S TERE S — F
WRRE, AAE Bt A AILAE | 5 b RN AR b Ry o) — A
LT AT B AT B CAR + e A TR A HE I 454, Thi 4k
NERBCTE A HUIEA F] T+ 40 T 2 FE T 1R

0.47 060 070 080  0.90 1.00
{LAENP

JUAECK

E+HANPM

¥EHUBE

HHIGE

K5 DGGE UPGMA 434t
Fig.5 DGGE cluster analysis(UPGMA) of 16S rDNA

profiles of bacterial communities in soil samples

X 98 20 T B v MR AT AR B0 A3 BT, 45 R R
(22 1), 4% 4b B - 3L A0 B8 FRE 9 45 M O ML AL P 8 78 T
42.1% ,Jrpr, CK 1 NP 22 Ji) (i A0 1k 5 5 , 34 5
65.5% , Hok & GE il BE(64.3% ) , 45 5 55K
FEAEP A B A AL R S R ENE T LAY
Oy T REE ML 45 A, Gelsomino 2% 36 i fif
By LA 15 FhH AL RO BT Y B T A R 9 &
HEEAT A RE AU IR RE . Schutter 25 5% I HE 4
i 7T PR G ( FAME ) 30 U 25 4 | - 38 24 700 i FE i
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Tl T 8 S M Bl A W A v R O R A R AR AL
SRV P i A5 A 2 S A R ) SR o A
TR A PR & AT AR A TR A . i
AR TR A AN () b B R S 0 - 5 5T M tex-
ture ) (ARAL , (HL AR 3 30 T A LR 5 1 M R HEH
BARAE B R DR, AS ] b 3 i -
i A5 A B AR E s 2 R A A F2 2Ry T L 0
Pl BT R TR
1 RN AR AL R AL

Table 1  Similarity coefficient of soil bacterial communities

e fb+f Hih 5]
JoAE CK
NP NPM GE BE

JEhE CK 1.000
1LAe NP 0.655  1.000
fk.+45 NPM  0.433  0.517  1.000
i GE 0.451  0.528  0.525  1.000
it BE 0.421  0.463  0.573  0.643 1.000

3 ifit

LA SR BRI 2 DNA o3t 4, i
it DGGE 880 i £ A Xt 2 44 45 R g i Ar i 72
W) AN B 2R EEA T T 4081 DGGE 253 Y4
i K P ) S e - 3 v AT B AR A B E RO A R
HEECE . 4rHr DGGE B3 w] 41, f5 + 5835 A F &
(20 B 22 R 2R, A [R) Ak 3 3 R 77— Y 22
Sk, FU I AR TR F R R 2 AR S T
Ao, KRR AR RGBT, SN
16S rDNA 437K -1 2 B BT REAIR , 1 19 200 11
TS5 Z BN R EE (R o A GE A BREXT £
SER MY 2 REPE R S 5 - A LR S A R
BHILEIAE M T R X AR BT B Ok TS
4 C N SRR, DL A e 55 1Y+
AN AR A R R R, RO R ) AR
W, B3EE MU R BRI 7 ) & R X nT
S 2R IR N 2 — o S MBS
N R R A B Ak 24 T e 3
ZREPEAS ALY B B Y A R 1
SEIREE , AT 52 M 2] 1= HEAAE W HE TR ) 45 40 R 2 R
P AT 3R A S R S REE 2R
PER R, RUHL R GER A AR A AR BRI 4
TR T BT RS 0 Bl A A PR LA B A 2
FNE A A HL B YA T 22, R T R
TN LR R T AR, X 5 van Elsas % i
it PCR - DGGE #6100 % B i) 55 1 1= 198 240 5 0 B 1R

LR R Y 3G 254 B Shannon- Wiener 22 F 4
FREGI T = Tk A A5 AT . AR
AR S (HH T I ANBHE, il A i
W& 5 AR L, A — KR

R G HH 45 it AT ) RS ] 2 - S 24
W B S il Shannon Z2FE 4 48 BURFEAIC, 177385 24 3
AAEBCTEA MUIEA 1) T - 40w Z AR IR R . X
2 H T A0 T FH AR TE BR A 1 - 3 e e 20 R 1) 2
SR i T S e A B s (L S oy K
SRS, (o 15 A B R 2 eV A T
—IPWFSEIESE . Yang %6 BOBIFSE BoR , 16 A %
PR ) I AR Y A W Rk B R e, H 2
DNA ZHEVE />, Bk M =2 41, Sarathchandra 251 A
R TCHL AN FBAE AT XoF - S5 Ak A ) i TG ) b 5
H ATA i FH TCHLAE X 4 338504 9 Z2 R ) 2 i
BAFAET JE 2 Ak, v e 5 TEALAE AP S it FH & At
B E ERRR O U R R A .

SNZ 3E A 54T A RGP RV 4 AR R 2H B AR
A&, ATVE S A 38 o FNn] e & R (49 7 1l

4 s

Jite A ) 2 55 W) 32 P - S9 400 ) 2 R, T - g
YN F & B S Al Shannon Z2 A M 45 5k &, fLIEBC
A MUIEIR Z., B fEIE fe ik, b 7 =
T SANTR 22, O AN PR F & S A Shan-
non ZAEVEFR B & T A HA#E . (LB TEAE Ab
BRI - 40 DR V5 25 R AE AL, AR A O it A MLAE
A R Y 9 AT T R T 2 R A

Bift . AT AT R P B A IR A R Ak A S 5E
SV EITEE LR TIPSR 2 S T
R
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