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Abstract: In order to explore the effects of long-term continuous cropping on the microbial community structures of soybean
rhizosphere soil. Polymerase Chain Reaction-Denaturing Gradient Gel Electrophoresis (PCR-DGGE) method was used to anal-
ysis the dynamic process of soil microbial community based on long-term soybean continuous cropping experiment with the
same environment factors. The results showed that soil bacteria community composition changed with continuous cropping
years, where the diversity of bacteria community in soybean continuous cropping over seven years treatments were lower than
that of rotation and continuous cropping less than four years, indicating that soil bacteria community was changed with soybean
continuous cropping, but it is a slowly process. The results of fungi community structure analysis showed that the community
composition of SC2 and SC4 trend to more abundant and diverse. Then the diversities of fungi community for more than 7 years
and the rotation treatment were from 3. 067 7 to 3. 071 5, lower than that of SC2 and SC4, while the community composition of
SC7 showed similar to rotation, which was the typical property of suppressive soil.
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[IESESEA Ry A K R F 7R AW o U E
il X (N45°49" | E126°50") . FFH4T 1995 4%, +- 4K
AV A HATA AR R G AE 2 FREAE 24 4
25 AAbHE . AEBLGAEREA B4l N 45 kg-hm ™2 |
P,0,90 kg+hm * K, 0 45 kg-hm ~* , Jif JLEHERAL
— YA, B R IR 2R (N, 46% ) |, B IE Sy — 8%
(P,05,18% ) ,HfiE A A ALH (K,0,60% ) o 355/
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1.2 K5t

ABEE TR EWGRW (2011 4F 9 7)) R AEHMR
VRN 2 4F(SC2) JEAE 4 4F (SC4) (AR T 4F
(SC7) &M 11 4R (SC11) (JEAE 17 (SC17) Fke i
(MS) RGARPR T3, T A 3 AL, A8
NP RAE S A R EARBR H 38 IR A, UK
GO I S50 %, PRAFAE — 80°C URAR LAA F B
5 DNA
1.3 FiE
1.3.1 432 % DNA #2335 DNA $#£8.% M
Fast DNA SPIN Kit for soil ( Qbiogene Inc. , Carlsbad,
CA, USA) 12 & - H 0 B P45 4 T 1 4R R+
& DNA,
1.3.2 Zmi 16S o A ITS AR Z 454 Lhal
A5 A L DNA DA iE i SYBR green T 3Lk}
B, K51 GC-3571/517r F ITSH/ITSA (= 1) , X
TP AT 16S FIELTE 1TS JEP #E47 € 471 PCR
P14 H Lighteycler 48011 ( Roche) , WK R,
PR PP B BRSO I Liu 45
1.3.3 M4 E %Ak o 7k (Polymerase Chain Reac-
tion-Denaturing Gradient Gel Electrophoresis, PCR-
DGGE) DL afifb J= 1) DNA Sy #if i 47 850 PCR, A&
SIS K |y B PR 91 L3R 1. %o T 4 B
7%, e IS 1Y) 276/1492r X4 16S rRNA FE K 4
W85 LL PCR =1 o B, I 514 GC-3571/
SI7v JEAT P84 . X T H @ HE V&, e o4 1TS1H/
ITS4 X BCp ITS X BLHEATY HY, SR JF LA PCR 74
OB, 51 H GC-ITSE/TTS2r 47 PCR §4,
13BN YITE 1 % BE AT I , 52517 728 P A B B I vl
VKo WEEEAS T HERE i (1 PCR ™ 4 2708 P 66 2 i
JEEHR UK 73 B ) B HL UK L R -, SR H QuantityOne 43
Bré it (Bio-Rad ) #E47 73047 o

®1 RATHEMEEMEYEE PCR TSI MRERFT]

Table 1 Primers and its sequencing for PCR amplification bacteria and fungi community
H e 514 Primers iR B SCHR
Target B|#) 4 F; Primer name 2| 4% %1 Primer sequences Products length/bp References
27f 5" = AGAGTTTGATCCTGGCTCAG -3’
i 1492r 5" = GGCTACCTTGTTACGACTT -3" 1400
Bacteria GC -357f 5" = CCTACGGGAGGCAGCAG -3’ 2930]
517r 5" = ATTACCGCGGCTGCTGG -3’ 20
ITS1f 5" = TCCGTAGGTGAACCTGCG G -3’
A ITS4 5" = TCCTCCGCTTATTGATATGC -3’ 70
Fungus GC - ITS1f 5" = AICCATTCAATCGGTAIT -3 12
ITS2r 5" = GCTGCGTTCTTCATCGATGC -3’ 20

GC:GC-Clamp,5’-CGCCCGCCGCGLGCGGLGGGLGGGGCGGGGGCACGGGGGG-3!
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PCR A % (50 uL) :10 x ExTaq Buffer 5.0 pL,
dNTP Mixture 5.0 L, &H 5% 0.5 uL, #ifg 1.5
uL, TaKaRa ExTaq(5U pL™")1 pL,dH,0 36.5 uL.

A PCR P38 K2 W 25 4F:94°C , 3 min; (94°C
1 min,55°C 1 min,72°C 1.5 min )30 PMEH;72°C,
10 min; E.[# PCR ¥ 34 7 i 2542F:94°C ,3 min; (94°C
30 5,55°C 30 s,72°C 30 s)35 PMEH;72°C ,10 min,

¥ PCR ¥y m %) Bio-Rad AR 506 B2 BE K HL Uk
ACEFEATHLIK, RN IR Rl 8% (V/V) , 472
PR B DN 30% ~T0% , LT A2 V)R B2 DA 20% ~
55% , Hrb AR PSR A ik B MR8 b 07 1) R D7 K Uk
o FRIESE A BER IS, R AR A HL Uk 22 P
2 TP, IR 60°C VR, SR 5 A BRIk L n
A PCR #: 8 wL Fil 3 wL ¥ Loading Buffer, IAE5E
BUE L, 7E 80 V IHLE T ,60°C  Hiyk 16 h, LUk 585
J5 A EEE T GelRed #EGYY (A 20 min, K YL 511
BEBE R F B (Bio-Rad ) WLEE AN il 1 HRL UK 2
FFAME R H] QuantityOne 73 H7 # fF ( Bio-Rad ) #EAT
30T .

1.4 HUESH

T YIRE T 45K Z2 FEE R ECT SR A Shannon 45
¥ ( Shannon-index ) 3k #75** . Shannon #8% i F =0
A

H= - SPInP, = - 3 (N/N)In(N,/N)

n3UH : H A Shannon 848, H Fe/IME R 0, B K
B0 InS; P, 55 i A~ DGGE 571 A3 N, S
i I~ DGGE &7 4 1 i

N g+ 3R M REV% DNA () DGGE 4571 9 4
S (N =XNi),

F R34 B FURH DA 53 B 82 SPSS ( Version
10. 0 for Windows ) Zx /4 o B2 H7 7 FH Quantity
One AP FRF 1T, >R Sigma-Plot 10. 0 £ 4],
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KGIEMERRZ B sh &R, 25 R LM, %
VE 11 AR DL 1 2058 B V% =F B2 A T 50 7 0 e 100 3% AR b
AR BEA A B 03 KT B R I T 0 AR AL
PORIEANE 2 AR 4 ALY B REVE R TR
AR 7 4R3I 11 4F &R 17 425 35 A T
R S ARk B KT (R 2) .

R2 EEXREREIIEARMEREEFEE
Table 2 Bacterial and fungal abundance for continuous

cropping of soybean soil

FE 165 rRNA s
Sample /(x108-g71) /(x10%+g7")
MS 7.10 4.64
sc2 6.73 6.49
sca 7.61 5.83
sc7 7.31 4.54
scil 6. 00 4.48
sc17 6. 40 6.83

S HEFESC2: HEME 2 4F s SCA AR 4 47 SCT 34 7 4F;SC1 1L
FEAF 11 4F5SCLT 3% 4E 17 4, R,

MS ; Rotation ; SC2 ; Continuous cropping for 2years ; SC4 ; Continuous
cropping for 4 years;SC7 : Continuous cropping for 7 years;SC11 ; Contin-
uous cropping for 11 years; SC17 ; Continuous cropping for 17 years. The
same below.

2.2 EERERERTEREYE DNA &)

AR CR FHIE 4 36 8. DNA 42 BURAH) &k 1748
BB R BOR 2833 1% W3R MEEE IS FeLTK , ARA% T3
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L PCR 973, 430045 21 | Wi 4 B2 2428 230 bp 1
300 bp (9 PCR =¥y, 5 Hin i Wik B —B( 451K
BN o
2.3 EEXEREREREEEHON
2.3.1 @@ERFARSN  XHEAEM S AR E
VEAEBR K AR PR - 8 40 1 16S rRNA JE K 1 5 2
PR3 oA 235 SR 6 I, 4% Ab B 2 () 400 B R % 4 AR X
FoUE , A m) O S AR TR LA S BEAR PR B o B
KRG IEARAEBR 3G, G AR B 20 B8 SR s B
BIS , R GEE S BB, &4 b 1
HERAE K G % VR AR 3 v T 0 R A B b ARG H 5 4%
W a HINAEFEVEAL B GEAE 2 AR 4 AFEALEE T iR
HE BB R
2.3.2 mEEESHERIN BAREFEERK
TARBR AN B 2 RE ST LR T, A SR R B
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FEPEFEEARDL, Forh 5 /E AL B DGGE 57 BUR A A
FEEC(H) ¥t , 405k 25 45H13. 182 9(K3) . %
YET A LUG I 3 AN B DGGE Bl 45 8O 26k
e BB A T A B ) A K S R 3 A AR I P 3, 3
P17 AFEAL R S5 iy BRI 2 R MR SO MK, 43 3
20 £ F12.952 3,
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Fig. 1 16S rDNA gene of soil bacterial community

in rhizosphere of continuous cropping
of soybean on DGGE
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Table 3 DGGE band number and Shannon index

of soil bacterial community in rhizosphere

of continuous cropping soybean

AR

Band number

puse]

Treatment

H

MS 25+2.5 3. 1829 0. 0429

SC2 24 +1.5 3. 1506 0. 0643

SC4 24 +1.5 3. 1387 £0. 0675

SC7 22 +0.6 3.0554 £0. 0294

SC11 22+1.0 3.0669 0. 0474

SC17 20+1.2 2.9523 +0. 0583

0.76 0.80 0.85
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— & TS L AR PR ey 5 T A 4 AR BEAE 11 4F
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Fig.2 Principal component analysis on change of bacterial

diversity in rhizophere of continuous cropping of soybean
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Fig. 3 Clustering analysis of bacterial community DGGE fingerprinting
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Fig. 4 16S rDNA gene of soil fungi community

in rhizosphere of continuous cropping
of soybean on DGGE

2.4.2 AWAAZE SRS XA HTA R AL 2
REARPR TSR SRR, 400K ], A 2 4F
T 4 AR R TZARBR B V% ) DGGE Z5fi B 2
FEPETR RS TR AL B R A (3 4) , Horp i
VR 4 4F 1 R TR b TR T % 2 A P 8 i,
3.197 3, HoEALBEZ a] 25 5 AN TR
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Table 4 DGGE band number and Shannon index
of soil fungal community in rhizosphere

of continuous cropping of soybean

4k 3 AR

Treatment

H

Band number

MS 22+£0.6 3.0686 +0. 0268
SC2 24+£1.0 3. 1324 +0. 0475
SC4 26 +2.0 3.1973 0. 0744
SC7 23£1.0 3.0715 +0. 0375
SC11 22+1.0 3.0677 +£0. 0533
SC17 22+1.0 3.0679 +0. 0580
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Fig. 5 Principal component analysis on change of fungi

diversity in rhizophere of continuous cropping of soybean
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Fig. 6 Clustering analysis of fungi community DGGE fingerprinting
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