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FEIFEREMMKIEERRAFEEMMFEENES

MA% HHE HHFE

RiRE A

BORFH FAE

CHNTARAR KA IR S0 BE , WA ARMRAE 25 2R Gl 205 TR pad +ll T el SE S0 2, WL % 311300 )

m B

W S RS FE BEE HL 3K ( denaturing gradient gel electrophoresis, DGGE ) FlZ¢ )G E &

PCR (real time fluorescent quantitative PCR, qPCR ) FIEWFSY 1A [R)4F PR BAT AR A 38 [ 260 11 BV 4549
MERER AR, SRR TpH ., AP, AR B A SRS BTE D R AAREGE BB AT A

5 ala Wl ey,

W5 AR, IR TARE 5 8 [ S0 A P A A DY 52 s 52 AR UL B 35

S TR W], BATAR LI R B R TSR B R, 508U (Bradyrhizobium sp. )
HAB R BABUE . TORDHTE AR, A [ A8 55 47 BR T A R s S 1 20 e o L & 2B 1 W) s
b, R B AT ARG 1 B9 55w 7 A8 A 0] - S 18] R B 2 HAT BB

K7 BTG nifHIED ; 2R AR PR R EE I AR UK
FEINES S714.3 XHktRIRES

eSS AL/ ESNIUPS PN ¢ E e .

IR E RS RGN EE N T EPER
ERMALESRENEEREZ —, WRHKLIE
PRRMM A TEERE " RERET EEALEY
R RE R AEY), RAESRG T —KEHENI)

REDARE, G FIRE T 250 1y A2 fb B0 e % + 18
AR R AR AR R IE RS L X
2% ] 6 P R I A7 — B AT Ak D e Y AU, L
T F i H [ 2805 PR G 5 7 4 A B 1 R Ak 2R T A
F G0 HAT s 0 [ TG Pk o nif RS BT g BE AR ST
P, C8) I VRN PR EE v [ 0 1 I 45 1 19 A
OER

4T (Phyllostachys edulis ) MRIZFR E 7 —
LAY BRAR TSR, 2 E TR AR 70% 22
0, BEAE, RRKEER, BAEEMN
LURR RS A SRR o TR, — LB XK Ty R
B, BRI K, BITAEKSAR
R R, TR EAT AR A A S AR T AR
AR TR R B Z O, X T AR TR 4 A i
LENMMRT S, AR ARG B A KRR

*ERHARBAREEIE (95 41271274) BEEh
T EHAEE, E-mail: xuqiufang@zafu.edu.cn

R, NI 2B 0 T AR I RO R R R
PERTE AT R AR s 1B ArpR s Al
WREVELE M R AR, SRR TR
KR E SRBIARSE SR AT
B MU MRS AR Rk s T T
S B AT AR T 28 R i S AR S A2 5804 55 & 41 )
UEAFE M . P, BT )R s 4F FR B bk 1 4
N E S Ny ik R S S A DS E )
T AP S A T RCRR 0 e S R R
HARLE L,

BRA S RGN B A P AR
1] 280 TR R A7 P ) B [T TR R B A R, AR
WFoEE BT L b A AR B R R AR . A RS
it ik =X S 0 — A MRS BEBE S LUK ( Polymerase chain
reaction-denaturing gradient gel electrophoresis,
PCR-DGGE ) F17¢)Y6EEPCR ( Real time fluorescent
quantitative PCR, qPCR) AR, #F5 BT
JZE A R M TR i H I R 2 B LR
SRR AL, D R AR SR s BAT MRS AL
AR

TEE IS ff4ede (1988—) , Y, WARIMBIN, l-Hage, EEMNS A S5AMETE . E-mail: zjnldxhdh@163.com
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BRI

1.1 ARXELR

SN L A M = U N ) N VI e = Nl
(30°52'~30°23' N, 119°53'~119°14' E) , %
J& T AL R = e, AR ERRLS G, Y
FEsK &1 485 mm, 4E¥JH BEATEL2 005 h, =10 C
FIFLIRA 934 C, ToFI226 d. BATMARR: X R
L b s, S REFCA M AR IR & . BESE
XN BT S B ( Pinus massoniana ) M
M, AL E R 3, MR B AT s it FH AR AR
ZIRHARMAL . F20134E 10 H % £ A [5] 4% 55 45 IR
AR 28 8 B T AR b AR 7 T R
1.2 HmiXES5aE

e HEAE A5 ) S DU AR i S B 2B P E O, B8R
INANFFIEAE BRI BATAR: SYR (4R 42008
) L 9YR CEREAEM 20044 ) | 15YR (E i
AR5 }91998 4E ) FIISYR (7 EE4EMy H1995 a)
[i) Fsf 3 % iR B 471 T 7 b 25 R AR B B4 5 R A ARAE Sy
YRR (CK) , HihsANAb B, REE L oWl 4
ASFIAE X210 m x 10 mindERLA 34, 7R R
WERE M p 35— 2 B I B3 SRR . RREEVE
M2 )5 R0 ~ 20 em B IERESY, 30 T SRR
FEOHRA A — RS . FERVR AT 2 mmi,
F5 VU 539553 LW Ay 4 ) e A TC R ¥ RLAS, B Tk
WS E . — M KT T A A B 4 by
T — O FER R R TR R & T -70 CHRAF, HTER
U,
1.3 oHA®

d A AT Rk AT S
SCHEk [ 1 ] BT, Fo, BMEpHME R AL 2.5
TR R, HBREITME (Mettler Toledo
Seveneasy, Sweden) ; AALBT i H % R 45
Ik B ECR A O s A A AU B
AR HR HKCLHR $&— 24P 0 O L s fK CLE
PR—HE My K s A RO R T Eh R - Ak T W
RIE— AP LL I 5 A5CH R G R B 4
B— A CEETHIE o

THEMDNAMIRE: FJHPowerSoil® DNA
Isolation Kit ( Mo Bio, USA ) a7 & #2135 &
DNA, #AF 7 450 & vl Wl F a1y, S
DNAR B RK/NZ1% (FrakRFLLL ) 1% B A b e
JREHL TR AN, I H A i 43 066 BE T i A7 ok B

( NanoDrop ND-1000 spectrophotometer, USA ) .

nif H3E PR 7 BeAS 6 B BE e HL Uk ( DGGE ) -
KIS PCRY I+ R S P i nifHEE N W L
—HPCRY M, MHEMGIPWFCPHI9 " Al
S HPoIR W 1 o BEK 4 429 bp. LUSE
— R PCRY AR #1756 e PCRY Y, ]
E B Pl F AL IE 51 #AQER '), 1583320 bp
(BFEGCIIFH] ) WMy ™=y, HAPolF7ES Ui
m—Ercedk ', 25 pIRINIKRWMTF: 12.5 pl
10 x Premix Taq, 5% (10 wmol L") £0.25
pl, I DNA 0.3 pl, Bovine Serum Albumin
(BSA, 20 mg mL™") 0.2 wl, HIJCHMZEKA 2
25 pl, PHRFR: 94 CAMEL min, B K1
min ( 55 —4%PCRIBKIRFEESS C, % 4 PCRIE K
W48 C) , 72 CHEAH2 min, 30DIEH, &
JE72 CHEARS mino SO 15 B AN AR AR A 9 4 %o
H, PCRAEMIZ.5% (m/v) BEASHEEE RS B Ik kG
J& F FDGGE M.

{#FHD-Code™ Universal Mutation Detection
System ( Bio—Rad, USA) #47DGGE/M, TE¥k)E
“h 8 %o (1) 2R VN A T e AN A8 P 66 2 SR 40% ~ 65 % 1 B
i AT YK (100% 28 PERE & A7 mol LT R ZE A
40% (B ) BBl ) o 10 wlsE =%
PCR¥) 510 w16 x loading bufferii 2] i F& 1k
FESSIERE, 7660 CHI80 VA FHIIK13 ho HLIK
G5, BERCZSYBR greenl (1 :10 000) 4ek}
Ye 14,30 min/5 T-Gel Doc™ EQEEM 1% R %8 ( Bio-
Rad, USA) #il{A7, JEFIHQuantity One 4.6.2
( Bio-Rad, USA) #FHEATECF AT -

DGGEZMF M ARG LE 50 : HEWT
AR IVKEDGCGE R 3 v i 32 222 R Sty dF 47 U1 JiE [0
W, IR GCI M R n Wty 1. W e
H R — A M PCR™ Y A 44k 7 & ( TaKaRa,
Japan ) 4tk )5 S8 ARpEASY-T3 3% 3, #%1k 5
KB H (Escherichia coli) JM1099 , ¥l
PHE s B, PHYE s Bk & B R TAWHE R
Al EAT IR o W F 45 R AENCBI L #E 17 Blast Ho Xf
Sy MT, ARBUAHGE P51 . i Mega 4.0 91 940 32 75
( Neighbor-joining ) %E/ﬁrﬂnlff[%ﬂ"],%
GRBEM. DCCERIIEAF 2120 %% nifHELH 75
$£2ZGenBank (NCBI) 4%, 152755 N
KM401607 ~ KM401626,

R B nifHEE N EEPCR: LI £ 3 8
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DNAERHBiMR, AQERFIPoIFKBIH (), K
ST EREPCR (qPCR ) Wil & B A B nifHEE
AL DA, 20 IR R R W : 2 x SYBR
Premix Ex Taq"™ 10 w1, 50 wmol L™ 371 Fiff
FI40.2 wl, BARDNA 1 pl, JCHAMNFEKS.6
pl, BAEEM3RER, #a EPCRY B FECFX
96™ Real-Time System ( Bio-Rad, USA) {¥2% Ik
17, POt HPCREF S IR [ 14 ] o ARl
VR« K5 D A5 1 00 194 BE P o e - 1 8
TG FEBUFCRIDNA R 20 e BE ARG HL e J3E A
AR (OD4e/ODyg ) Ji, H4 H4H BURE 1045 A5 FE 7 B
(107 ~107") , WABEIANEE, 1ERnifHEERH
FR G A2 T BORRHERE L BN AR AR &R ]
Frik . P IERLE86%, e R (R*) 0.999,
1.4 HUELE

DGGER %2 Quantity One IFELF 1L, FHR
HiShannonZ £ 1EFEEL (H) . FEETEE (D) LU
KSR B (E) X+ A W nifHZ FEVE ST
ORbr L A AR R

H=-Y(n/N)n(n,/N) (1)
D=(S-1)/InN (2)
E=H/InS (3)

(1 ~3) W, n B2 UK 2R O 3 R I (EL,
Ny ] — Pk BT A RO I SR, STl
B —VKGE B9 SRR, LUK AR O R I (H T
Quantity One FA44REHL

FHCANOCO4.54% (Microcomputer

Power, Ithaca, USA) % DGGEZ:E 48 7 1 [ & H
HEVE S B MRS EE T TI04R 081 (Redundancy
analysis, RDA ) ; MMM K HPearsonk .

2 45 R

21 AEEREMHRIBEAEZERSEESEEE
FIESER
AN TR AR B A1 B B A7 R A it 1 B o 45 2R
WAL, AFFRGAFERR A i R A T 3R ek
L RIREEIMRSAEAT G L iEpHIE N, A
B AR PR 3G i - pH Y LTS R RE, A9 abt
IKBIRK, ZE&BW T, TR . AR,
AR R A A AR S R e p HARL,
{H 3K B 5 R AR AR AN RS a3 Baifi &L
HAR S NP E R ER G M2 TREE, =
18 aih 2| F fIN{H -

AN T) AR 35 4 BB AT AR = i fH S TR 1Y) 5 DL K
A T5.22%x10° ~1.89x 107 copies g '+ 22 A,
L AN RECR R BAT AR (5YR) T3 AW
BORRIF RN, HIEA152%, )5 3 E A W
B TR, IMOYRBEAR, ZJ5 A A 5
FHEFa Y, 1SYRANSYRALH + He [ % i B 1]
FICKAK o MM BT & BnifH L PR S5 A
B (r=0.80, p<0.01, n=15) FMAENLE (r=0.84,
p<0.01, n=15) A2 EAHDCHE, SHEAA
() B L i S IO (7=0.53, p<0.05, n=15) .

*1 TREREMHTBEUFERMETENEE
Table 1 Chemical properties of moso bamboo stands and abundance of nitrogen-fixing bacteria in soils relative to age of cultivation
( means = SD)
fib g AL Bt 2L A 3k A [TFEST AR FIE=NEE i §i
Organic Readily population size
Treatment Alkalytic N Available P NO;-N NH;-N
pH (H,0) matter available K of nifH gene
o o - ,1 . ., ( x10° copies g’l
(gke™) (mgkg™) (mg kg™) (mg kg™) (mgkg™) (mg kg™) .
dry soil )
CK 4.51+£0.05 43.28+2.18 137.1+42.7 0.64+£0.15 40.0+7.2 56.92+15.55 11.65+2.18 7.49 +1.94
S5YR 4.61£0.08 57.84+1.60 102.2+3.9 1.97+041 67.0£8.2 48.16x4.40 14.14+£0.91 189+ 1.41
9YR 4.88+0.15 3575+1.25 93.12+3.68 1.95+043 41.0£5.0 4230+1.31 10.69+2.78 5.22+1.12
15YR 4.71+0.12 41.87+2.13 93.95+20.41 1.49x0.85 457+32 4240+3.60 12.77+2.70 9.12+1.47
18YR 4.63+0.06 35.01+4.22 70.15+5.13 1.23+0.25 44.7+59 41.51x0.82 9.36 £3.91 6.98 +1.27
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2.2 HIEERERfHEEDGGES #

E L] LU, BE B AT MOR B5 AR R Y
FER, A [A] AL P E R E DGGE K 3% i 4 5 . &%
WA EMEEATE - ERERNZES . DCGGERIE
R T A B R S A 20 5500 AN R I AR
SYRAMHE R B F &, ZHEREMEE R
(E1TTFIr s ) Wi@; 9YR. 15YRMIBYR
Ab 3 Z FEVER B E B R BUIRTSYR, HE]
BT CKANE ([UA1044H ) o &4 10, 1871
199 P 34 [ 2B 2 1E B BATMOR B B b 22 R
Ko Hrp, Fa108F8E, MARW I8TESYRE N
FREBE, EOYRMISYRM S/ B, &

CK 5YR 9YR 15YR 18YR

] 2 3 4 5 6 7 8 10 11 12 13 14 15

Drhaide - b s
(H)2.23+0.05  2.70£0.04  2.49+0.12  2.56+0.17 2.49+0.05

(E)2.98£0.00  0.99+0.00

0.99+0.00
1.17+0.14

0.99+0.00  0.99+0.00

I8YREF KA ; HSZAH, K 197ECKH A
S, MASYRHMISYRIH A . — IR H &,
A sSHeAESFRIM (5YR) HE, HEHBH
TSR A, 7. 9fIL, BEE BT
2B BRI, SRS FIL1AE9 afif sk, (HAELIS a
Ja XWRE ; o 16fE G e Bt Ui BT
B H AT — g NE TR dal A
SYRFIOY RFFE il (14 [8] 260 1 A Vi 235 48 76 565 — HE - il
S CKIEE L, MI5YRMI8YREEN 5 XF IR
AHBEAE AT, 3 UH B A7 A % X A b 4 9 R B
SR A TR, A AR S S 25 A
FEAR

1.26+0.22

1.17+0.05

(D) 0.92+0.05  1.45+0.06

21 ock
O5YR
S 9YR
® [5YR
v 18YR 7
o
8
<
pH
1 9
b
< NO,-N 2
F 329 AN 10
i o i e AP
i o,
® - NH,*N
12 6
N os
v
13 \Olf
v
15 'AK
04
<
T + *
-1.0 HE—HFH Axis 1 1.0

W ZFAESEEC (H, E, D) . H, Shannon 840; E, ¥5)EEG D, FEERHEG AN, A AP, 1206; AK, T
OM, FHLE; NO-N, &% ; NHi-N, &%
Note: Diversity indices ( H, E, D) .H, Shannon index; E, Evenness; D, Richness; AN, Alkalytic N5 AP, Available P; AK,

Readily available K; OM, Organic matter
BT T AR BB Ak A 0 R B BV i R B DG G P 3% A1 ] S80I BV 45 4 B TUAY A M

Fig. 1 DGGE fingerprinting of the nifH genes of nitrogen-fixing bacteria in the moso bamboo stands and redundancy analysis of their

community structures relative to age of the stand

TUA T (Redundancy analysis, RDA )
w~ CEL)  B—H)P 8 (Axis 1) M —HiF
WhoCAxis 2) R THEAR 24 19%H122.5%
AR S, PEILMBE THAR46.60M 8RR, 7
ANHEEN TR AIAK (p=0.002) FIA 5%
AP (p=0.004) , AHLOM (p=0.016) FipH
(p=0.034 ) XF 1 458 [ 5 A ¥ 049 5% 00 3 31 35 4% Sk

# (p<0.01) FEBFE (p<0.05) K¥, EEA. B
Y-SR ORI IE Y N SV TE Y
F (p>0.05) o Hrr, HHEA MR A HXTSYR
BT IEE AR R, IR TR 18
WL AR 1995 2% ;. L3 pHIXTOYRATISYREAT
VA, 8 [ R0 PR e i R, L v X o R S A R AR 1
SN 19A BRI ; WA BENXT5YR. 9YR
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A5 % 04 8 R i DR B LA A v T R AL
(93% ~98% ) , TiX 4L 55 X5 a1 1 N Y
DG GE B35 A 1R Y 4570 #E 47 I [ i 18 EMRIE E (Bradyrhizobium sp. ) BA BT
P, B P2 R SNCBIKX EMERERKER  REXR, Sy-ZIRENWRERGnifHER
(K2) o ARG BT Y15 GenBank 14 Methylobacter sp. 3% K R .
36LDGGE band 1 (KM401607)
DGGE band 15 (KM401621)

FISYRBEAT AR A 358 B A B 1A 20 .
23 TEBRErHEENFERRAZEEE DN

35

— DGGE band 18 (KM401624)
DGGE band 12 (KM401618)

39

66 DGGE band 11 (KM401617)
DGGE band 9 (KM401615)
—— DGGE band 2 (KM401608)

37

56 Uncultured bacterium nifH gene clone SB31 (AB471294)
Uncultured bacterium nifH gene clone SR50 (AB471163)
DGGE band 8 (KM401614)

DGGE band 14 (KM401620)

Uncultured soil bacterium clone CY4-19 nifH gene (GU727696)
DGGE band 16 (KM401622)

S | 20 Bradyrhizobium sp. SEMIA 6014 nifH gene (HQ259535)

18 Uncultured bacterium nifH gene clone SB13 (AB471276)
_’_— Uncultured bacterium nifH gene clone AQE-12C31d-1-47 (HG327660)
11 87 Uncultured bacterium partial niff{ gene clone AQE-12C31d-1-1 (HG327616)

99 | DGGE band 3 (KM401609)
| DGGE band 13 (KM401619)
L DGGE band 20 (KM401626)

99

17] 60— DGGE band 19 (KM401625)
29 _|:Uncu1tured bacterium clone WK-AS nifH gene (HQ335962)

52 Uncultured bacterium clone WK-C2 nifH gene (HQ335980)
Uncultured bacterium clone NCD_elv_04e12 nifH gene (KF847611)

DGGE band 4 (KM401610)

62

DGGE band 6 (KM401612)
DGGE band 10 (KM401616)

51

DGGE band 5 (KM401611)
DGGE band 7 (KM401613)
991 DGGE band 17 (KM401623)

Bradyrhizobium diazoefficiens strain W1 nifH gene (KJ747100)

3;: Bradyrhizobium sp. IRBG 228 nifH gene (AB079616)

Methylobacter bovis clone 98-2 nifH gene (AF484678)

0.05 I
FR RS A5 9% R IR FL R, 03 B AP KA (FET°1 000K % )

The scale bar: 5% nucleotide substitution rate. Numbers at branch points are percentage bootstrap ( values based on 1 000 replicates )
K2  DGGEE % nif HIE R () R Ge b4k 2 #r

Fig. 2 Phylogenetic analysis of the nifH gene clones from DGGE profile with the closest known relatives obtained from GeneBank ( NCBI )
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3 U ®

R 28 38 2o A8 v AN () AR 355 41 B B A b A 4 [
R TR nifH ) B 5 P E 205 40 78 fb R LA AR
SO BARMAR LY, nifHFE RECR 78 2ORP B A7 M) )
(SYR) W4, R BATHREREE AT B Bl 4
o [ U E RO B, AR T REAREMAEK, X
A AESE PRA AT MR A K ) 3 14 = i A L
FRTEE B (14 AR 2R 430 0 o 11 R ) A A R T T 2 11
BRUR AN SR 4y o SR, Bl #3 BFAAGRE 4, AR BE
9 allf [ 20 A £ ARG, RS B TR g, X
A RERE BATVE R — B LSRR R R A, B
BRI, R FRR R R R, HA
SRR, WIEEY A N EE , IR
BT L - F R SR T DL g R K
MEE BT RRARE R E . CAREN,
- S U G S e S A Ry,
AR . BT DT M R
ERBMRER, MARBEE -3 TFRAEDTEY
16N ATP, 1A HLER I 5 2 H B Aok I 0 .
ARWFFE KB, H 555 B AT A 1 4% T 5% A
YA AR WREAL, nTE—a fEE LIRS T 5757
o BRI AR A o A OGRS BT S R i PR S5 4
HLTE RN R 2 A B 2 IR AR S, i — 2 R
BT SR A R O BEAR B R e TR AR Y
FH.

Ry — 24 7R PR R T Ak N R R R R
SERI TR R, ARHEIE R L OCA S Bk SCh i 7
AN BRI R X AN () 455 A B A7 R 28 T S T A
GER IS I BEAT TR, RDASM TS5 SR 2 W 4
AR . SRR AN LT K p O 5 ) [ G B TR
MR ESHE . X 5Zous 2 BHFRIRIE M pH
A R E AR X R R R (p<0.05) Z5HA
A—E, T EH X2 E AL T 2 AR AR
FHOGHE,  E— 20 U B [ R B RV 45 0 1T 24 3R 35%
D7 LR ) o B RGBT 0 S i B A [ 4
W REVE ZREVEDT oY R B E M A R 2 e S e
KW R LT R IE ARG, 5 p HA A
Ko WIUL, AR . HORCE RN LT & p HIY AR Ak
Xof A M R VR S MR R, iR BB ER B L
SO AR X el A b b - 38 T G0 B A K R B R
HARERZMEM. Fit, KEFEEETT R L5

O3S R A AR I R R 4 A AR S T A
2, ML i B A B R R A0 B R AR
B 1k E SRR . AP HE— S R B, R A EE
S FETHLA (AR SESE) SRMEIA
50 A S R TG A S, P B [ R
BETE S R AL ORI 5 2

ARG KT AR FW, (A 5 A R A AR
S 3] R0 TRE 7 225 4 T o— 7 T T 4N B AR AT B 3 TR
PR, 518 A AR B R A R I SR R X
RoE At , TR RIZH XA 1. AL RS
Rosch V22 4 T8 1 a8 17 T 40 18] 40 7 1 R Ak 0
Hh o O SR — e, ER R B I S R ) K T
7o SUHIRL, SCER HARSE 1 BRST t  BEAE O
IR S [ R R TR R TS 1 a7 I
A, HARAMEEE R TSR Wi, S84
R TR T 5 2 06 2R JBUE 306 4 [ 2 1 7 S % X
HEFR A AL AR BB AT AR L R RN Pl T
BOE R . eAh, ASTIFSE S, S & AN )b 3 o 42
B2, WMCKAISYRBEHIA A — DB RERES: , 7Tk
5 - S TR A KA O o AN TR %, ] R A
FFREE 922 ST fE S| & HIEMUE M s 5 1
TE I SO RF IS A A 6 0 o 42 R SR AR MO, 42
TR SR A

4 45 it

AWFTERD], B R AR RECR B AT AR 3
fe U R R R AR AR TR R, IR A A
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EVOLVEMENT OF STRUCTURE AND ABUNDANCE OF SOIL NITROGEN-FIXING
BACTERIAL COMMUNITY IN PHYLLOSTACHYS EDULIS PLANTATIONS WITH AGE
OF TIME

He Donghua Shen Qiulan Xu Qiufang” Chen Junhui Cheng Min Mao Xinwei Li Yongchun

( Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, School of Environmental

and Resources, Zhejiang Agriculture and Forestry University, Lin'an, Zhejiang 311300, China )

Abstract Soil nitrogen-fixing bacterial communities play a key role in nitrogen recycling in
Phyllostachys edulis plantations forest soils. However, so far little has been reported on changes in
structure and abundance of the nitrogen-fixing bacterial community in Phyllostachys edulis plantations with
age of cultivation. In this study, soil samples were collected from the topsoil (0 ~20 c¢m ) layers of four
Phyllostachys edulis plantations different in cultivation history (5 a, 9 a, 15 a and 18 a, respectively )
and a Pinus massoniana plantation similar in ecological background ( as control, CK) . Polymerase chain
reaction-denaturing gradient gel electrophoresis ( PCR-DGGE ) and real-time fluorescent quantitative PCR

(qPCR ) were employed to characterize changes in structure and abundance of the soil nitrogen-fixing
bacterial communities in the soils, separately. Factors affecting structure of the nitrogen-fixing bacterial
communities in soils were analysed using the redundancy analysis method. Results show that soil pH and
contents of readily available potassium, available phosphorus, organic matter and ammonium nitrogen in
the soil increased greatly 5 years after the transformation of Pinus massoniana stand into Phyllostachys
edulis stand, but then decreased gradually and leveled off with the plantation going on. Shannon and richness
indices and nifH gene copies of the soil nitrogen-fixing bacterial communities show similar trends. Sequencing
of DGGE bands reveals that in the soils under Phyllostachys edulis plantations, the N,—fixing bacteria are
all unculturable azotobacteria that are quite similar to Bradyrhizobium sp. Redundancy analysis ( RDA )
shows that age of cultivation clearly affected structure of the soil nitrogen-fixing bacterial communities in
Phyllostachys edulis plantations and the community structures in the soils after 5 a and 9 a of cultivation
differed sharply from that in control. However, differences between the plots of 15 a and 18 a and control

were not so significant. Besides, soil readily available potassium, available phosphorus, organic matter and
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pH were the main factors affecting nitrogen-fixing bacterial community in soils under Phyllostachys edulis
plantations. Therefore, changes in soil fertility induced by long-term Phyllostachys edulis plantations can
potentially influence diversity of the soil nitrogen-fixing bacteria and alter their community structure.

Key words Phyllostachys edulis platations; NifH gene; Diversity; Denaturing gradient gel
electrophoresis (DGGE)
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