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L2 P2 Ak g Bk R FARA
(1. WiTEAR B A S RSB IR RS HE T SE 0 2 WL/ I %E 311300,

2. WILRMAAIEE S0P, 1G4 3113005 3. _RiEs — Tolk Ky dik S35 TR =Bt , 1 201209)

E W HPOCE R PCR LUK PCR-DGGE HRMITE T F AT I 2 2 M e it b b S e ph vty R At e B e 2 1 19 3 2
R FER SIS LI (CCA) Tkt T s + e s ity A v 10 2R B 7, WFIE 4 SRR T KR T el A i A ), &
S S A R R RN T 4 a IR B f i  (HAESE LY MRS DR T B, 9 a TR AT AR R U AL T TR RO R AR B )R 2
WikasE . WPTAR IR AL AR R RO AR TG IR AR B, SR A 4G SR TR 2B R S =R R R R S A AT
ZE 5, KRR A 2B B TR 1 LGE BRI pH (AW FP o FEZALHFIRE . CCA Wk W] SR LRI I 11 a #1115 a A
HRETE S ERML, 57 a F19 a FEMBTRLIX Sy, 38 NOJ-N S Al R 2L n ARG M de i, BB 2 AL IR 7E 7 1T
AR A AR T AR AR, R pH (SRR 0 R E A VR BT OGN B4 NOS-N & ik T
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Effects of long-term intensive management on soil ammonia oxidizing archaea

community under Phyllostachys praecox stands
QIN Hua'?, LIU Borong'?, XU Qiufang'* ", BAI Jianfeng’, LI Yongfu'**, LI Yongchun'"
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Abstract: Phyllostachys praecox is a favorable bamboo species for the production of edible shoots, and has been widely
planted in southern China. Intensive management practices such as regular high rate of fertilization and annual heavy winter
mulch in the stands established more than 5 years, has been employed by many bamboo growers to improve yields.
However, these practices may have adverse effects on the ecosystem. Ammonia-oxidizing archaea ( AOA) has been found in
various habitats and played a key role in soil nitrification. There is no published information available on the impact of long-
term intensive land management practices on the population size and community structure of soil AOA in Phyllostachys
praecox stands. In this study, the abundance and composition of soil AOA communities across a long-term chronosequence
under intensive managed Phyllostachys praecox stands were investigated using real-time polymerase chain reaction (PCR) ,
denaturing gradient gel electrophoresis ( DGGE ), cloning and sequencing approaches based on amoA genes. Canonical
correspondence analysis (CCA) was also used to determine the environmental variables which are significantly correlated

with community structure.
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Treatments in this study were based on the cultivation history which corresponded to 4, 7, 9, 11 and 15 years after
establishment of bamboo stands. Paddy fields with similar topography were used as the control. Each cultivation history had
three replications. The archaeal amoA gene copy numbers ranged from 1.79%10” to 3.93x10” per gram of dry soil, and
changed greatly in response to the long-term intensive management. The 4-year-old treatment had the highest copy numbers
of amoA genes, whereas the lowest copy numbers were recorded in the 9-year-old treatment. Ammonia-oxidizing archaea
were more abundant than ammonia-oxidizing bacteria ( AOB) in all the corresponding treatments though they were of the
same order of magnitude. There was no significant correlation between AOA abundance and soil nitrification potential. The
DGGE patterns revealed that the intensive management resulted in an obvious change of the AOA community, significant
change was also observed among the treatments with different intensive management history. Phylogenetic analysis of the
amoA gene fragments showed that all AOA sequences from different treatments were associated with uncultured
Crenarchaeote. The AOA species that adapt to low pH soils dominated in the 7-, 9-, 11- and 15-year-old treatments while
species associated with paddy soil and sediment soil clone dominated in the control and 4-year-old treatment, indicating a
pronounced difference in the community composition of AOA in response to the long-term intensive management. Canonical
correspondence analysis exhibited a significant difference in microbial community structures between the treatments before
and after intensive management application. The 11- and 15-year-old treatments were clustered together, and clearly
separated from the 7- and 9-year-old treatments along both the first and second ordination axes. Concentrations of soil NO;-
N, NH;-N and available phosphorus, and soil pH together explained 62.2% of the total variation of soil AOA community.
The first ordination axis explained 33.9% of the variation and the second axis explained 25.8% of the variation. Among
the four soil parameters measured, soil NO;-N concentration explained most of the variation of AOA community, but the
influence was not significant (P<0.05). The results suggest that long-term intensive management had a significant impact
on AOA abundance and composition, and the soil acidification and nutrient accumulation should be important factors

influencing the shift of AOA community in the intensively managed P. praecox stands.
Key Words: intensive management; Phyllostachys praecox ; ammonia-oxidizing archaea; Canonical correspondence analysis

AT (Phyllostachys praecox ) J&H EH YT LARG HL X |32 70 A 0O 00 B S AT R, 3+ JLAF SR, DL 278 15 Fl
AL g FEARFHE R T AT AR AR HOR © 2R BRI, BON S AR A B 2RI, (B2 K
AR AR A T — RN AE IR, a0+ A P DL AGEACR B B AR WA N, 0% pH (A
SURIT R DA S AN T REA S5 A8 R A O A T B0 P MR R S — v, R R BRI 3R 4y
TCR WA B EE R R BRI AR LIRSS R KSR KA 5 7= A 7 g

TSALVE TR A BR A R IA R 230y, Horh iy R TR ) 3 3 0 U AL R R 1) 2 R T 7y R
AR, R A E A A Ot B R RS AR E IR B E i R — A R R AR R A
P& (ammonia-oxidizing bacteria, AOB) #47 , ILAER MMF5T R B R B 1T — 2oy B A amoA FEN, FF AT LA
PATRSARVERID) . HRTE &K B,/ E AL B ( ammonia-oxidizing archaea , AOA) B JCEE T HEILIH amoA | IZAT
FETIFFERBE AT HANEE . RIS P RS bty B ST REJE R amod BI85 5 T4 BT, B2 0
(e K22 013K 8000 570, He &5 Xt H + 825 R S0P AOA Fl AOB =R | 4 B X PR (1 1o 1447 T
5T, KA AL AOA YEFEIA = T AOB, H5 AOB #H L, KTt AT AL BEXT AOA 14 FET% 45 46 4 Wi ™= A
THRW L AFZN AT UL AOA TEAR H M AR R G h W EE/EN ., HATABFSE R, A58 I i g vk
JE R T ACALBE  pH (B LA A 1 S 0 AN [ 18 g e A AR T B ot TR AR A B R e i e 2 SR T A A
BRI T A R AR B T e

FAA AR 2 AR Y rh B E A O SR IR, Rt ak 28 AL A T S R A O AN R AR
BRGD R EA B M HAE TS TREA PPN . 55 TR I A 29 A A b - 33 S A A0 o 1 T8
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IR PR O L) R T T R E K S A 2RI TR bR E e 1 T B L AR s B
FAHHIFY A S 2 18 AN [ 42 29 Fh AR AF BB A7 AR, SR 23R & % S 7 ( polymerase chain reaction, PCR) |
AR P B K L PK ( denaturing gradient gel electrophoresis, DGGE ) N 2¢)G5E & PCR J5 i F 58 & E Ak b 18 B
Lo M RELE A 187 Fa A I AR R 3 B 5 AR H RS2 R N R | B TEVPA R L Fh R 251 T IR
AT RS TRE AT SE AP Y 1 i -3 AL A S SR m E R T O A= AR B R R 40k
1 #MR5E7T%
1.1 bl

IR SR WA I 2 T ORISR (30°187 N, 119°337 ), iz HhJa i 45 B2 b I Ry 2 KU, 47 FK
1420 mm , 24 15,8 °C, T4 H BRI 1939 h, Jo il 234 d, PR DX AR LD b
i, R E R R E LR IS TR Z AT KRR B AT AR S AR S a BEAANIE B
Tt B A S TR AT A0S 5 AR I IR S AR 29 Rh e, BN B4 11 A MR E 12 H B AR R AT ARk
PEATEL A, PR PRIB AR TAT 4 0 S, 3l WO AE TR AT AR RSB BT 10—15 om RS, #4E LA 3G 10—15 com
(250 RS R 40 vhm? BRI AL 55 vhm? [ 9AFE 3 4 8 LR Z R0 8, 1 2R R L —4
KA AR TR 5 7K M 2 AT S A B4R 3 YOI, IRl 23 52 5 A B9 A aifi i A A
(BN, BAEMAR SR A EHE S IE(N P K= 15:15:15) 2. 25 t/hm® FIJRZE (% N 46% )1.125 t/hm’ , 5
it SR A LR
1.2 FRahcREE S AL

SR 5 S 2RI AT BR X B AR 9 S SR T TR 4 R BRI A R BRI AR I S 4.7 9 11 AT LS a
B R PR L [ ) SR SR &80 (] — B T L TR b S5 AE AR RL ) 7K e B 3 S % B CK) o B ATLIBORE 2 R B
AL 0—20 om HIEREN AT TREED 10 ASHURE AR EIAR  TIOAVKARAT (Bl S22 B A ST
REVG , BRI A RFEY A 3L 2 mm B0, AR 7 PGy, — 03 30 BV VR T4, F T ICH 3 40 T 8
DNA , B S84 B RETE 45 M€ i e 5 5 Ah— 1 T2 8 F AR IFBE 2ol B 5 P T L S B AC AL 7 o
1M
1.3 F2H 5519

PowerSoil™ Total DNA Isolation Kit 157 & M) T 3% [ Mo Bio 2\ H]; Tag DNA AW SYBR®  Premix Ex
Tag™ .pMD 18-T #& A&  BE it M1 ) & Agarose Gel DNA Purification Kit Ver. 2. 0 LI & ik 42 BUR 5 &
MiniBEST Plasmid Purification Kit 4 F 544 T.#2/2 Al ( TakaRa, Ki%) ; %6 Y4Bt SYBR green | 1T 35
Invitrogen 2\ A ; 5| Wi AE T AW TR (L) A FRA R G
1.4 Hrik
1.4.1  3ERfere

AR S IR OSCHR T HEA T Horh, 8 pH R 1:2.5 1K, A AR E A LT R
B R PR -BR BRI FE I RE ;5 BRI o L TG Uk s e 220k U 47 IO 5 A 3R ] Bray 5, #h1R2-
AR IR S, SHER BT e R A 5 SO R TR TR B B I, JCH DG BE T 2 5 13800 B S ZUR ML B iR
PE—U BN BT AN E VE o AN [F) bR AR FRER bk S B B A 4 2R WL 1
1.4.2 3L DNA RHICL 2lifk

K PowerSoil™ Total DNA Isolation Kit 3877 & 4#2H 14 5 DNA  FREL 0. 25 ¢ T-20 CHRAFA) HHERE S,
R G UL 5 HEA T 13 DNA FEHC SR BUS 19 DNA R IRAF T -20 C
1.4.3  HHEE SN B PCR-DGGE 3 #r

R —* @ EA T amoA FEPHF5T1Y) Arc-amoAF HI Arc-amoAR X Z S8 AL T T amoA HE K HEATY 4
Arc-amoAF ;5'-STA ATG GTC TGG CTT AGA CG-3’;Arc-amoAR:5'-GCG GCC ATC CAT CTG TAT GT-3', H:Hr,
Arc-amoAR £ 535 fill—BE GC J&:cge ceg ceg cge cee geg cee gge ceg ceg cee ceg cee ¢, fdiFH Bio-Rad /23

http ; //www. ecologica. cn



19 4] ZAE A AR AR B AT AR L R A A T AR AR 6079

[ S-1000 PCR {306 H-3E & DNA #4749 34, 25 pl OWAKRZRUNTF .10 xPCR Buffer( 2 #1i)2.5 L, MgCl,(25
mmol/L)2.0 pL,dNTP (2.5 mmol/L)2.0 wL, 5% (10 wmol/L) 4% 0.25 wL, TagDNA R A& (5 U/pl)0. 25
pL, B DNA 0.5 wL, FIJCHEAGEKHME 2 25 pl, PCR WS H.94 CHUAEME S min,94 CAEM:45 5,55 C
B 1 min,72 CHEMH 1 min,30 MER, )5 72 CLEA 10 min, B3 pL PCR ™ H 1. 0% W BEAE#E5E
AT RLTK A 74 B A

®1 ARMEERE TR LIEERLER

Table 1 Soil characteristics of bamboo stands with different cultivation history

b5 pH AR 2R L CEC A B A
Treatment (H,0) Organic C Total N Available N Available P Available K NH}-N NO3-N

/(g&/kg) /(g/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)
CK 6.0(0.4)c 15.5(0.2)ab 2.20(0.25)ab 174(10)b 15(2)a 42(8)a 42.4(1.6)b 11.2(0.1)a
4 a 5.3(0.4)b 13.1(0.2)a 1.93 (0.14)a 160(8)a 29(3)b 110(10)b 29.9(2.5)a 12.3(0.7)a
7a 3.6(0.1)a 17.7(0.2)b  2.38(0.24)b 179(10)b 35(4)b 168(1)c 73.1(4.9)c 17.3(0.2)b
9a 3.7(0.4)a 16.2(0.4)ab 2.33(0.35)b 201(6)c 209(11)ec 212(19)d 88.4(6.6)d 38.7(1.4)d
11 a 3.7(0.3)a 16.3(0.2)ab 2.40(0.35)b 211(6)c 296(11)d 207(2)d 99.5(4.0)e 20.2(0.5)c
15 a 4.2(0.1)a 33.6(0.2)c  4.30(0.24)c 238(6)d 364(5)e 218(4)d 104.0(2.1)e 21.0(1.2)c

BB I A5 5 W AR 22 | [R5 p oA R R Q R 22 7 ik B35 K (P<0. 05)

i | DCode™ Universal Mutation Detection System ( Bio-Rad ) , ZEAEPEFIAS BE A 30% —50% 1Y 6% 75 s ik
Fie e AE LA T AR A B BRI LUK, FRLK AT XS PCR P29 i AGIE i AR —3, 760 °C .80 V % FHik
13 h J5,SYBR green I 444,30 min, 4t 0,25 B 1] Gel Doc™ EQ ( Bio-Rad) #EM A% 2 G0 1if% , 1871 Quantity One
4.4 BKAF(Bio-Rad) #EATEUZ AT,
1.4.4 A RALRAFEET 515307

4 DGGE W3 b i) 22 4407 AT VI, DNA I, 8K 5 1543 31 LU GC S B9 514 Arc-amoAF / Arc-
amoAR XJ IS 4547 DNA 47 PCR 473 K4 3= M R A pMD 18-T #ifR 47 5e BT ( Invitrogen 1 52 55
AR ) A I 4 Sl NCBI i Blast #0455 GenBank H A% B 260 5 51 1 %o Sk it 22 00 5 52 90) 14 B0 21
2%, FIH MEGA4 #({4-3T DGGE 2571 741, #4T Bootstrap BilE R4 & B 4387, 214% 5 ( Neighbor-joining , N-J)
WERGEE B,
1.4.5 2Ot a PCR

KH SYBR®  Premix Ex Taq™ il &, #4200 I amoA FEH #7265 1 PCR 1S, B HE A 3
WHEE ¥ HITE Bio-Rad CFX96 # 3L L k17, 2% i PCR WK R 25 pL, 514 Arch-amoAF Fl Arch-
amoAR (10 pmol/L) 4% 0.25 pL,SYBR® Premix Ex Taq™ 12.5 pL, %4z 1.0 L, FHJCH ddH,0 #ME %= 25 pl,
PGER PCR 414:95 CHUAETE 3 min; 33 95 °C,30 5355 °C,30 s;72 °C 45 5,35 MEH,
1.4.6 5OLE R PCR ARl g dar

S8 He 25 Y HEE A ik, DURA 1 HEE DNA BRI T2 A AL 1l B Y amoA J£1A PCR §74, #4100
L PCR =¥ H 1. 5% B g bl 88 I v Ok, U1 F & A 2 FE AL i 1/ amoA 5& [ [ 2577, H Agarose Gel DNA
Purification Kit Ver. 2. 0( Takara) & IR & 2lifh . {4 pMD 18-T 4K # 4% PCR ;=W , & 8 7= W4k 3]
KIGFF B DHS o JERSZ S AN, 7 20 75 85 2 A Lt A7 3 P BRE 07 26 BH VR b, BB 0 B I 2 A TR g A
THEATIN R A b & A AL 86 E B PCR AT B9 45 ME DNA, A F MiniBEST Plasmid Purification Kit
(TaKaRa ) 127 G4 U 2 BTk DNA |, Uk DNA 36 B2 {1 ] Nanodrop®  ND-1000 W5 , 2 AL T amoA FE K]
FY TR 40. 2 ng/ L, AR O 41 0 425 81 R AR (AR 2 5 45(6. 02%10% 43F4/mol ) 154 amoA FE[H
PE DR A B S B TR A 1. 17x10" cells/plL, L 10 f35786 5 %) 85 20 Jookr SE AT A0 BE R B (107 —
107) AR 3 IRE R, 5O & PCR 71 245 & E L B 1) amoA JE PRIAR M 46, brifE 7 2 hy y =
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-3.20x+37.22,(R*=0.99) ,
1.5 Hdsabs 5504
K H SPSS 18. 0 GEiH AR A AT KA AL BE , Dunkun B[N 32 75 22 70 G A% Ak B2 1) 1) 22 537 8 284 (P <
0.05) . &M Bio-Rad 2 H) Y Quantity One 4. 4 #4347 DGGE 5 8C & 1543 #r. #iFf CANOCO 4. 5. 1 4
( Microcomputer Power, Ithaca, USA) % DGGE o7 B 2 A RE TS 45 ) 5 3R 5 S 80E AT LY X5 0 43 BT ( Canonical
correspondence analysis, CCA) , VA DGGE H 2575 I FH XT 2% FE BLAE b S 26 4 W i, 48 4 F A 19 manal
selection 5T I 52 M B {0 3 B — 2HL PR A8 &, SR 499 RO SR & HEF K 56 ( MonteCarlo permutation test
499 permutations, full model) HE4T i E MK |
2 HBRE5SH
2.1 KIEAZEN TR A AR 1520
SR FHZEGE B PCR AN [ £ 24 Fh A 4F B 75 77 bk
IR A T I BCR B, fBUE B AOA ZRE N &
B amoA ¥5 V1 AR5 b5 fE th Ze i+ 5 10 L4 b AOA

I ab a ab

DWW s s,

wn O W O wn O
o

SN T amo AT PE HL/ (X 107/g)
Archaeal amoAcopies per gram dry soil

20 |
HIAEEE IR L ATRVE Y BT AR e A A TR 1(5)
amoA FEPRFE VUBUIE T 1. 79%107—3.93x107 copies/g T 05
j:ZI‘ETJo K%ﬁﬁ*ﬁﬁ%ﬁqﬂ s j:i% AOA ﬁ%féﬁizcéflﬁi 0 CK 4a Ta 9a 1la 15a

Kb FE Treatment

FHE R MRS, 75 RATE RS 1T 7T RO ] | R4

VAT AT 3 A LA, 4 a LB 0 IRAR H 1 B AREAREERECHTEARLEHOKETY

AOA E/‘J ﬁ(ﬁ ﬁ:'k %ijﬁ]o '?H? ﬁ% M% 3 fﬁ ﬂ:ﬁﬁ‘ iﬂ:ﬁﬁ% Z"] Fig.1 AOA population size under long-term intensive managed

FIR S £ HE AOA Bl 2 IR 7 a AbFTIE AOA % Phyllostachys praecox stands

HREMRT 4 a, MEANLE 4a Fl6a J5009 a M 11 a

RO AOA B BT 7 a, BEBLEN P IEK

3% AOA i A B B A, 15 a bR AOA

RS T a MHRELR, B &= !

2.2 KL 2B 4 A A i R 4 A 0 S 8. e
KR A B DY) Arc-amoAF 1 Are- Ns

amoAR X} amoA FEPHBEAT PCR 344, 25 1. 0% HIBNS I . 4

BRI S AL T B amod JLHY I EE oy 8>

635 bp, SfLIFHETT DGGE SMHF , 255 2 i O -
12 T LU B A AR E K DGGE 12— . <. =

VL3 1 B T e S 1 2 5 KRS T BRI S AT I, R Bl R ¥ LB

AL BRI B JFA B RS BE NSRS 6,10, 16— e —

12 50055 0 4, 7 U0 R0 BRI 46 5019 .20 %5

B, FE TR VTSI AR R I | s Sk TR P

VEMT R AL, 55 4 a A FRAR L, R R0 B %

T, 7 a AbPHET A 44 9 11 .14 F1 16 %5 4 FhRELL e

BT 9 a ARFEIN] FUR) R 45 13—15 3X 3 MEHFPRE,

LW AR 5 AOA FREEF=2E T 4RFUA S b

FHENLERT R TR T AOA FhEEE B IR B2 EHHTEESNEEEEMN DGGE S

,P;)—(/EO fﬂ % ’ IK/%T %% 9 j{l Fﬁﬁﬁ‘*ﬁ%’ T/TM( i%# upl.j B/‘J Fig.2 DGGE analysis of soil AOA community in Phyllostachys

SEATRIESR, AOA P48 BE AL AR 2 T AR [ e e e
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KT B AR,

X B DCGE &7 A7 )58 A ke i e B AT AR AR 29 428 ik B v - S S S by DR R B AR i
HVEHT 20 45 DGGE S5 47437 (181 2) o 7E Genebank 14T Blast J5 41 LT, FIF MECA4 M R4 K
FCIEI3) o S50, B Ak A 3 v i & A Ty TR 24 H 2 T AN AT 85 3% 1 SR 7 T8 ( Uncultured Crenarchaeote )
KRG H -4 £ 2 AOA FIEE( 541 9,10 .12) S E ARG UTRY) R 3 i AOA FREERE B 40T, MAE AL E TG 1Y
TR AOA PR A3 KARAE  BR 15 a TR B3 19 55 2—5 T — 32, 5K H 38 AOA FhHEMY
WE R BB AN 11 a R 15 a B PTAR 8 i) 240 11, 14 17 F118 SR —32, SHELLE ZHIH
AOA Pl (& HE B 50 , U I I I SR A 2278 s T 3 U4 Ab T R RE S5 44

92-band 3, 5
100{l Uncultured crenarchaeote clone, JF439042
78 Uncultured agricultural soil clone, HQ678196
100 band 4
100! Uncultured crenarchaeote clone, HM346058
Membrane bioreactor clone, HM055565
93 100 L band 2
band 13
Sediment soil clone, JF439038
102(;)3 Uncultured red soil clone, EF207210
el Sediment soil clone, IN787054
79 65 - band 10, 12
71 band 9
100 — band 6
L Uncultured soil crenarchaeote clone, JF748238
100 (band 19
] Paddy soil clone, GU225887

100 Deep-sea sediment soil clone, EU885572
Too 1 band 20
59 L— Uncultured soil clone, FN562503

band 8 . .
77 - Uncultured acidic red soil clone, FJ517358

100 [l band 15, 16
99 band 14
band 17, 18
Wf[ Sediment soil clone, JN179533
66— Uncultured red soil clone, HQ896044
100 10Q band 7
Acidic soil clone, GU396245

99 Candidatus Nitrosotalea, IN227489
band 11
0.02 925 Wetland ecosystem clone, JE743001
Q band 1
94 L Uncultured crenarchacote clone, EF207216

3 ETEMMIESENEE DGGE £HFIINN-] ZELZER
Fig.3 Neighbor-joining tree of AOA sequences in Phyllostachys praecox stands

2.3 FREEIR N R A TRV S5 A SR

XF 45 FE i 1Y DGGE 4571 #EA T ML XS B 73 A7 (CCA) , 25 R & 4 FroR, S5 RFW] KR H MR ,
A AUy TRTRE I8 45 0 A P S A T I A 2 R i A B 1 S N TR A B B M U SR TR R R
ZRWE ., CK 54 a FEECHEE B R 5EALE G R 2E B R, BALEFEMHKRD T a
59 a FEME AT, T IE AL E R 11 a f115 a R A —5% , ULRHAT B 280 DL K FPAE 5 2 AY
U S T S A TR AR T RO

FRPE Canoco Y forward 434, IF A 1) 8 ANIAEE A Frf | 3 NO-N & S A0 BT AR M fe i |
EIFARIRFN 2K (P<0.05) , 13 pH {H NH}-N DURA B & i 5 AOA ARG PE R T HAW PR BE F 7,
PRI IEAGX 4 A FREE R T #4708 . AL 4 thal LI, 4% pH {528 —HE b 2L AR DG 1, T s st A
L A A 5 5 —HE il S ARG, b O 5 5 e il 2 R IE ARG (P<0.05) o HIAE RUTEFREE A
i FIBGE AT LU, CK LA 4 a #EH AOA FHEEXT T4 & 19 pH (BB A HORAYIE W M, 07 11 a 115 a #F
Hu Y AOA NS T35 3 A URL R A AR BRI IV . CCA 34 R 7R, 45 —HF P il ( Axisl) 8
THEA 33.9% MR 5 50 T HEP il (Axis2) iR RE THEAS 25. 8% IR 5 & & IF MR T HEAR 59. 7% 1) 78
F(FE2),
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FER SR R AT S E A ST B BE ] (amod ) , BAT 4
AR )T, XRERUE Y R s g R T T8, B it Lo
FERIIE . dE IO B PCR FBOE 9T A SRR &
EAT A W) BT REFE ] amoA #5 VLKL, & BE AOA %k
HEH T AOB, HA 24 LA B0 Leininger
AU AR T A R R R DS B T RE 3L I amod AR
XFERE R 28 I s A TR R R 2 T A A
H I PR 2 WA B S AL TR amoA BRI 2928
TR amoA BUE AL+ 3] 1 T5' (B A ZRAK £ 1 K 7a
T HRETAH IR A 2, AR 45 H s, 78 K R 29 Fh 05|
R EEATAR L3 I B amoA FE R 45 DLEAL T 1. 79 % oH
107—3.93x10" ¥ 0l /g T+ 2 i, Mk T L3 g
amoA BUE (0. 52x10"—1. 88x 10" # Il /g T4 e —1{)1.0 _015 : Ois 110
TERCR Y FIFBA 225 . Boyle-Yarwood 4517 1% BLAE S5 Axis] (33.9%)
AFIHIHIT, £5 AOA S AOB FFRFAUR LB, B4 B TIEE AN S E RS AN AT
PIRETF 2.3%x10°—6. 0x10° ¥4 Ul /g T HJEFIN, Bt AT Fig.4 CCA on DGGE band data in soils of Phyllostachys
VA, SR L, A BAE R LT or stands
IRRCA Bon R EH X AT RE S AR - s b R e
MFEEARRFIER, Kemnitz 2" BT R W], 76 BR AL AR 188, A S iy B 7 - 98 R SR RV RC v o 4 Y
Fefl (12% —38% ) A& H S BCAMIC T 40 U

Available P

Ammonia N

15a Nitrate N

o
W

11a

(=}

S2HE 4 Axis2 (25.8%)

F2 ITESSEUHEESMERNETEXES T
Table 2 CCA of soil AOA community compositions

BB DIVAZ N VIR (=L Hi—HEr Rl 9 Hep o5 =Hep i S5 DO-HE
Index of CCA Axis 1 Axis 2 Axis 3 Axis 4
=/

J1Efﬁ 0.548 0.417 0.284 0.185
Eigenvalues

e B ST
HA-RERIE 1.000 1.000 0.999 0.992

Species-environment correlation

Wyl EAHCHRE | KL

. . . 33.9 59.7 71.3 88.7
Cumulative percentage correlation of species data
SR BT 4
Yr-BREE 5 5 2B 734 182 67.3 87.1 100.0

Cumulative percentage correlation of species-environment relation

KL LR L FE TP B AR LA AL 35 AOB i i 12 W 35 IEAH G C &R (P<0.01) , TARMFSE & B AOA
5+ Z ARSI AN 2, S Ibgs AR, Di 251 R B & AR E B b e -
B AOA BERZL (5 AL H 2 R A WA O 1T AOB =F 5 1Al AL 35 I 25 A0 O, I L HE BT AOB
RO PR IR . AR KRR R, FEFRSF S, R 2 EE 5%, A0B
JE AL R EE RS E T WM R AL E SRR RS KRR AR ST
T 48 X BT 2 T30 AOA 5 LRSI IS 1A A B RN Z — (HRTEAS R IR B 551
432 AOA FI AOB JilF LR RN HIBA L AALR] , AOA —FBEAEE F2 i = 4 A4 855 v S 3 S R VR ™ DR ok 3
TE 7K RS HH W R B 47T DA S TR AT AR A R A ) 3, AOA RTRE R HEE B RAE A, (B JEBEE + HE 3740 1y e s L
F,AO0A it B IN R TR A 2 B8 B %, & T RaE,
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H IR AL PCR-DGGE & & AT AR 8 rh & AU i 5 & R BRI AR TR AR 5%, an 52 4 K
et DL R R 40 P R TR SR SR PR AT . VRS B AR R AOA FREE S T R I TR )
AOA B, TAE B AT M T v BT i A PR 85 4 a AbFRh B T — SR TRl R IRE , AN 457 5 52 Mk
FH A8 P A FPEE 2R AL, T 4570 19 F1 20 57K A8 + DL DT T ) AOA RS, SLiidE L& B 45 e LU
H T pH A A HHE TR, Haerb B T B 4 a0 14—15 DL R 17—18 45 B840 Hr e W R S R PELr e vh &
LAY AOA ST AR , UL LA A9 AOA FEVE B 28 fE W AKX pH AR T4 Ak, R A 45 St T LATE
XL 43 AOB A1 AOA M9 ¥ VUSSR I, AE K IR A4 48 J 18 AOB W FE B W N R AOA Tl 47
Mg He % L BUGTERR P 3R AOA #% DS T AOB —%L,
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PRI MR X B PR Z ST IE ] . SR B 98 & B HA A9 AT AR SE 1 48 AOA Hii, £ 22
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