55 55 % 55 4 301 + B 2 Vol. 55, No. 4
2018 4£ 7 A ACTA PEDOLOGICA SINICA July, 2018
DOI: 10.11766/trxb201712250571

5 12 UR TR R T AL B R B Y $ AL RS R
FEH A B 3 B AuA pwE FaE"

(1 VHRER2FTEEALT B, K 400716)
(2 SEMA LM B2 B B AR B AF5R BT, 5t 550006 )

W B Wi (Coptis chinensis) JEIRE AN TR EG KRG B 254, M mEBIR, EERE
T E, T U Y BN, AT R TR R B T AR R AR A R R LR, Ol R i R
TR LRI ARG . ISR R . B IR AR ASRRAR A MR JC LB 1911 7o B2 R IR ( Burkholderia
Yabunchi B0O5, BO7FIB09 ) MHtkl, W5 T MM E % ( Extracts of fibrous roots of Coptis
chinensis, ERC ) Xt H A BRI A ILEVERT . 45 F W, e BRI FR, BERCHIERT, X
HL#E4H B (Inorganic phosphorus-dissolving bacteria, iPDB ) AUV HAT . 7AW 1Bl ELAS FIA T 48 B
fiX. TEWARSEFR 5L, ERCAN IR RR B b il iPDB 2 AH AL K, Hid i/ 35.98%~52.98% . ML TR #k H4 fiE
HILEE T FIRMFTEEIR , BOSHIBOOIEAE SN 3 LR FFRIR , BOTRE/T M SR T R, —#k
iPDBIAEB F3MH (mg L) 4051°4228.31 (B0S) | 311.64 (B07) F1174.89 (B09) . HHLERFIE
B4 WS A 4 ) S VA A IR ARG, MOC R EUKIR H0.877/10.604 (p<0.05, n=12) . 7EERC
P iPDB Ay WA ML A 2 7 1 [RI B, 5 il B AIR21.68%~60.55% . R, 7R 2 fLFloRe o 3% 1 -3¢

L R 2R 20 A ) A R ) T T RE R TR i P DB A Rl R 45 K AN AR B AR AR DI RE L PRI S SETC LR ) AR WA AL

P, W R A EERE R AR EZ .
KR
HESES  S144 MERIREE A
#i%E ( Coptis chinensis ) J& T KB 24 HA

MY, R EAN TR ESE RSPy 2

— U R A KR, M . RR

3 U R BR AR 65 i 5 22 R 42 ) 3 A S R GBI

BeRd (berberine ) . LMK ( coptisine ) FIH HE

# 4% (worenine ) SFZ LY BT, X HIEARR

Gopr R L AR R W, /B

B e , A RN BN S0% L b, HARIERE

Ffesi ) WRIT B, R AR R AR A /)N BE

TR i) [ 2R 3 Uk Bh RE 1 . G RIAE IS R R

G A0k A A 8 RN B 1 A /N ER R A S R N R Y
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I ENEER S 37 WP G N R 7] S 3
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A TR 55 22 PR 23 A ) B8 RN A ) R R D
ST R S5 R R 22, R IRV 2 RE MR BOR
BIo) BERR BRI, DI IR W [ /L. T
fipdl . R A S RE s B VO N AT AR
MR AT 2 DR AR A OGBS S
F IR EL D

TeHLEE 4N % ( Inorganic phosphorus-dissolving
bacteria, iPDB ) REMMR R, BRUSKEXER T
BUBESS A S R ) R W i A e, e 2 LI
S L EGEAR R NI R A 35 R
BRI A B, L R A R
i, PR A RGO I I A AR Y
DR, 3 G VERERS . R R, R R R
P AL 13, (A B RTECE & ( Burkholderia
Yabunchi ) FAEXTFFEER, MORMEFER LLIZ & 1Y
3tRiPDBIE N A fa W AR, @k, W, e
BN IR AR RO AR KB . AR IR &
W, VARG WEAEHIRSE , TR0 BOEAR R AR A
ti e HE I AL, Ay s v A R A Y A AR 1L
FB AR AT B HE R AR

1 PRSIk

1.1 iy

PR (AW E/REREE (Burkholderia
Yabunchi ) #J3tkiPDB (B05. BO7F1B09 ) , MK
2%~ I #EHE (106°20° E, 29°49' N, pH 4.34)
TN BURTY, DRAF TP I R B IR IR B 2 e AR )

MR R IR (g) « BIR20. #MA 10,
Wik =4%52.5. (NH,),SO, 0.5, NaCl 0.2,
MgSO, - 7H,0 0.1, KC1 0.2, BEH:#0.5.
MnSO, - 4H,0fIFeSO, + 7H,0 £%0.002, 7&K
1000 ml, pH 7.0, WIAREFRIEARTHE.

WAL 76 H KT A A E KA (108°30'E,
30°15" N ), HI i) >R £ 8 5 B 3% 200 AR, /)N BE i
5020mg g’ (F3L) .,
1.2 #WRAZE

BURAF AR, BRREFRT2 h, JoR B ARk %
%, FERL10™ S ml ™ A .

BURT B BOE A, pele 1, KB KRN
24h (25+1°C) , UE, BCHIRHFmIEO0.1 g JiZh

A E U IR $2 7 ( Extracts from fibrous roots of
Coptis chinensis, ERC) , HMEKHH,

ZEIKE (121°C, 1.5K5JE, 30 min, F
) BARFR 5. 1 T1000mgL'ERC i &4 il %
H.OEEMARSGE AR HOYRERIES
HIZE45 ~50°CHT, Jin AERCH Hk B 43 51 ik 50
(XtHE) | 500 (fiK) . 1000 ( 1) F12000 (#&)
mg L™, A4 T & /NBEGRO. 7.31., 14.62H129.24
mg L' B10mIEFRIETF 60 mmiEFRILT, BH)
J5AE T g2 40,1 ml BO5. BO7FIBO9 K ,
25 1°CHEREFRT d, MR E7E BB R, 1TE
RS

WYk E AR+ P AR
W% HAZR

TR

100 mUE A5 3523 T250 ml =i, %%
RKHE, RHJGIMERCIE MM E 49180, 500,
1 00012 000 mg L' fJ4bHE, 43%F11 mIBOS .
BO7FIBO9H K, T25+1 ° CHEIE (75 r min™")
R RE35120 h, EESK,

R FR6, 12, 18, 36, 72, 120 h, £5WHL
S mIEIREE FREE R TR 508 . |oE, 200 ul
B FRMUAXSP-6C R i ( bifgihin J3 A v ) W
WIF1T4PDBA i . AR5, WFRIAREEFEE10 000
r min~ B0 10 min, JIPHS—3CHK &R &M & |
W pH, S kI E T AR L,
Wk (BEFRRTCHLEE & i - X B IR oL &
B x BREAR YT L B3RS HUS 0.1 mol L
HCIFR AL IE IR, H 3L A F A7 B D-7000 55 80#)
FH AL TSSO 7 A7 MLFR VR B . il A&k L-7455
THAE SRS, RezexRoa-Organic Acid3005
T2t (£ EPhenomenex A HIA =) |, HEkEE
20 wl, Hish#12.5 mmol L™'H,SO,, W#i#0.5 ml
min~', H:¥L35°C, ) 450 psi, Diode Array
L-7455 %M 2%, Rk 4210 nmo Bl iy
ARG R . PR, ERR. T _mAC
R, HIEREKR IR H11.60, 13.73, 16.05, 19.47
#123.92 min,

1.3 HigabE

WA Excel 2010, SPSS 17.0
SigmaPlot12. 58 X i 45 K 4 AT A TR . 4
TP AIVER, SRALSDI# T2 HE i, &EKF
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4 11 TER%E.
Hp<0.05,
2 45 3R

2.1 ERCXiPDB4EF05 1R =20
HELAER IR, fEERREFEE, ERCEF
FEAKBO7 FIBO9 WY M 75 HL A% . 74 B 1Bl A2 IS

RS

FeH, WREEE, FEORER; AR, ThRER
ERCXf BO7RY K AAE#E S5O B m, H&
WA R B IR T . A R B A ERC S 57 2
L i IR AR L TRV B AR R W R B B K
IR U 51.01%~61.17% . 48.51%~66.38%Fl
9.15%~20.77%. WA, TEFERCHIEFRIE T, %
W i P iR B09>B07>B05 .,

Fig. 1

1

Al (LK)

ASTA]He B ER C [&144 3% 3% ZLiPDB Y AL 1 FE MR 0

Growth of iPDB and phosphorus dissolution in the solid culture medium relative to ERC concentration

E K2 75 BT ERC 3 iPD B4 4€ 7155 1% 59 &2 1

LU

2 (HH] moeg; |

Effects of ERC on iPDB growth and phosphorus dissolution in the solid culture medium

ERCH Ji

K HAT

B EAE

RS , , , , R
Strain ERC concerﬁlltratmn Diameter of bacteria Diameter of the halo Pdissolving index
(mgL™) colony (cm) (cm)
BO5 0 1.01 +0.11bc 2.05+0.13a 3.13+0.55¢cd
500 1.07 £ 0.08ab 2.07£0.45a 3.27+0.22bcd
1 000 0.90 = 0.04c¢ 1.50£0.27b 2.79 £0.25de
2 000 0.52+0.03e 0.93+0.07d 2.48=+0.11e
BO7 0 0.92+0.03¢ 2.47 £0.06a 4.07 £0.63a
500 0.91 £0.04c 2.34+0.27a 3.68£0.07ab
1 000 0.53+0.05¢ 1.36 £0.14bc 3.58 £0.38abc
2 000 0.40+0.02¢ 1.21 £0.20bcd 3.57+0.12abc
B09 0 1.16 +£0.13a 2.06£0.34a 3.06 +0.78cd
500 0.67+0.11d 1.38£0.28b 3.05+0.10cd
1 000 0.52+0.01e 0.96 £ 0.06cd 2.85+0.16de
2 000 0.39+0.05¢ 0.80+0.07d 2.78 £0.20de
. HFER— NENEF SRR ZEFRBE (p<0.05) , i Note: Different lowercase letters in the same column

indicate significant diference at 0.05 level. The same below
BI2m 0L, FE85JR3 P, iPDBA K XTERCHY
RO D AR S [T S, 7 5 90 P P 2 i
ZAET15.26 x 10°ml™ (BO5) ~30.15x 10" ml’
(B07) o fik. "FHEMERCHBOSA: K JC I %

SEM g e BE A A4 IR BEEERCXIBO7 4R
KIEMEER, . @k ERIE SIS
BO9% it i ER C ik B 52 i M R AR, A KR R Ay
52.98%.,
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Fig. 2 Variation of the population of iPDB in the liquid culture medium relative to ERC concentration

2.2 ERCXiPDB& i BHERFSE FHIF M

FER ARG FRIE, ERCXFPDBAF WA LR A A
BRI L2,

R BOOGWHE R %, FHUkE 55
FEBOSFIBOTMI 1. 7245 f12.214% . BEERCH J¥ 2
{5, iPDBZF WAL IR o 38 ) 3 BEAR, o K B IR K
W H31.12% (BO5) | 73.37% (B07) f140.20%
(B09) .

FriER . ERCU LB, BOTRIBO9 S WA
PR RIS 5 (EAI v 2 A ER C X BOS 43 WA 762 iR TG
WM, . mREEN AR SIER . A, Fr
KR 43 W HRB07>B05>B09

R TEREFRWH, BOOARFIM LR, K.
W ERCXTBO7 43 Wb £, 18 TG W 2 5 ), (g VA B
I FAAR A3 W % {HJE, ERCXFBOS5Z MR 4r G i
ER

SERLER . EBOSFIBO7HIRG R, A H
WIRBR . ERCHCJE B, BOOKE IR P R &
FARR , o R I M e X BRI 24.92.%

T AL E YT, BOSHIBOOAR 3T
TR BOTHY T R 4 W i RE ERC ¥k BE HG in i [
%, %Xt HRREMK14.78% ~ 51.61%.,

ABF: ERCWESE S, B05. BO7FBO09
Gy WA R T BUORFREL AR . AL, EE IR
BT FEHWE (pg L) B0O7 (331.18) >B09
(160.56 ) >B05 (11.34) .

2.3 ERCXfiPDBiA#E BN

EI3F UL, iPDBERBEA A, 7655370 H
WM A —Ff, FIHMHE (mg L") 44514
228.31+18.76 (B05) . 311.64+30.40 (B07) Al
174.89 +38.61 (B09) . BOSFIBOOM# B ()
HEFEEE (x) KR 0] Hy=x/(a+bx)fiik, BO7
WA FHy=y,,a(1-e™) [ . FEERCHE R &, BO7
FIBO9 MY B 1 100 PR AN, XTBOST &, = Wk
ERCHIIIA®#E; Kigeital =72 h, k. T EERC
B EH R SXR R EES
24 BHBRMEBEFHLESTHENEXR

MM R, fEBOTHIBOE: FRI H, 1K1
i 5 AR Uk R LR A3 1 S o ) A
(p< 0.01) FIEFE (p<0.05) IEAFE; BOSHR
8 4 55 S0 1 RIS MILIRR 4 b Je Ak 114 R DG P 34 % 35 %)
WEAMCAKE (R3) o (HE, H3WKIPDBH#ITH
1T, iPDBH B35 208 A HLIR 4 5 o
R ETEME( gy = 0.604", rppm= 0.877", n =
12) o MAh, iPDBRYE R ¥ FIA HLIR 3 W 8 Bl
BRFEFLEMRE (r=0598, n=12) .

B B AL B TR BRI A Y . R AR
P RBEY R KBS BTARFSR R, 1 g
L ERC (A4 T/NEE 14.62 mg L) mlHMHIVEY
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AR, RERRTIEMEY AR HEioe
TR RELREVESR S S L ARF IR, EM . W
Fedrr, JL45500 mg LT KM EEERCXIBOSHIBO7
B A K SR JC R, {51 000, 2 000 mg L'
JERYERCHIHIIPDBAE . Al WLERCXJiPDBHAT A
YIEEtE . BEFAFREY], ERCXIKERE ( Neisseria
gonorrhoeae ) . HO&ERE ( Candida albicans)
il R 5e EHAA R (klebsiella pneumoniae ) %%

o DL A IR A T TS L N B R O 1 A AR
W2 —, BERCAR S SRR ( Pseudomonas
aeruginosa ) WG M FIEE A S, 6l
B O A, D BERR A i S R A 0L
( Vibrio parahaemolyticus ) WINTREES, W40
MOREEE A ak, BERApusi s 2 Wik, 7E T
ERCHIHiPDBA K ZA i JEhilh I, fRAT ah2ER 2k
WA SCHLEE

&2 IPDBEFRPHENBRMEEFIRE
Table 2 Concentrations of organic acids(mg L™")and protons (ug L™") in the iPDB culture solutions
A B ERC R Frisiz LR YRR T -
Strain (mg L™ Oxalic acid Citric acid Acetic acid Malic acid Succinicacid
BOS 0 78.88 £3.03de 79.69 £5.21d 71.64+6.17a ND ND 13.59 £ 0.82¢g
500 79.44 £ 4.66de 78.04 £3.37d 71.20 £ 8.90a ND ND 12.15+£0.37¢g
1 000 72.76 £4.97¢ 65.44 £2.52¢ 68.33£5091a ND ND 11.71 + 1.44¢
2 000 54.33 £4.36f 48.33 +5.78f 66.29 £ 5.25a ND ND 8.28 = 1.84h
B07 0 86.23 £4.07d 135.17 +8.90a 44.66 +3.27b ND 79.66 £2.55a  396.89 = 1.63a
500 74.48 £4.47¢ 122.23 £ 2.86b 43.75+2.34b ND 67.89+5.79b 396.87 +5.44a
1 000 38.69 £ 2.69g 105.31 £5.03¢ 35.36 £2.55b ND 45.19+4.25¢c 273.44+7.32b
2 000 22.96 +5.06h 74.67 £3.34d 26.10 £2.76¢ ND 38.55+2.80c 257.51+4.18¢
B09 0 160.29 +3.82a 41.55+7.37f ND 48.56 +3.09a ND 199.68 + 5.85d
500 136.30 = 7.40b 30.44 +1.69g ND 42.12+2.38b ND 160.17 £ 7.27¢
1 000 98.36 + 4.04c 27.39 £2.43¢g ND 39.44 £2.96bc ND 143.77 £ 3.18f
2 000 95.85 +4.79¢ 15.33 £ 4.14h ND 36.46 =2.67¢ ND 138.62 = 2.76f
ND, £ Not detected
L i
¢ Omgl A0S
5 ® Skmg L
- & HHImeL e g — — = —— 1 A
'E . . - .—-' e e i —— AT RS I
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5 E
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Fig. 3 Content of phosphorus dissolved by iPDB in the liquid culture medium relative toERC concentration

iPDBREW A RS 5 L TCHLIETG AL, #2081
HEWE IR A R L ABFSR I, ERCHIH
iPDB ZA A R A Al I, A [ 722 52 o3 A1 35 e
ROMPEWERE o i nT DU, 0% A Ko A P AR R
3 U0 W) 9 B TEOKS B 4 i P D B A K I ik — 2B 5 i AL
WAL, I A AR AT

iPDB 3= B 73 2 A AL 108 10 e - 4
MEVPERE IR 7 o BE I B R B AN ) TR E 3 5300

AE T ERASERMEE RS W OR . FER
FR AN T MR, H s B BE TR ORI B i 22 5
t FiPDB 3 %243 Wb W IR FATAGE IR , T A7 A R A
X Ca®" | Fe’ " FAL AR A4 A3 (log Ky
=7.26~25.00 1) | DA RT A R N AR T fig St
AR AR . ULk, HRA O R)E
THRORMANLRR, REr B KRN AR T, ek
LB IR R AR ) L NS AT LA, iPDBIX
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R3 ANBRMEBETHLRBHEZEMBEXRY

Table 3 Correlation coefficients of P dissolution with release of organic acids and protons

LS LA A1 R B Correlation coefficient
Strain Index I # bR AR
Dissolved P Total organic acids Protons
Wi Dissolved P 1
BOS A4 HLEZ Total organic acids 0.810 1
% ¥ T-Protons 0.736 0.962" 1
AW Dissolved P 1
B0O7 A HLER Total organic acids 0.956 1
%% T Protons 0.996" 0.936 1
i Dissolved P 1
B09 A HLZ Total organic acids 0.952" 1
4% FProtons 0.998" 0.968" 1
* p<0.05; ** p<0.01
Al THMAIR WS RSEBEEZEFEMLE 4 25 B

(rumm= 0.877", ruxs= 0.604", n=12) .
iPDB B W/, 75 i FIORT 7 0 5 B AR Y J A
A 85 ERCHN il & &+ A HLER 43I A 56

iPDB & 5 73 WA HLIR FIA S T IR 2 R
R IR A VLR A B F & & . fEiPDBR; 5
WA IMAERC, 7[R F2 i i R4 AR 75 0 A MLIRR A
B, UL LA B A T RE Az B . 7E
T YA B b, ERCIDRIIN R E1k, 2
i CoAZE Bk /D, 520 =R IR ( Tricarboxylic
acid cycle, TCA ) 1IEW#17, HILW NATERR M
SRR A A R, EATT I B R A R 14
(W) MEERTIR (Frigme) 0 . MEE S
ANBERE G AR B LT S 2 A bR T, Hop
/NBERRAE S B AT R — R AR AR
SVESE G, P EOAN N I A B T A, T R
HEANRME N, SAMAZRE E R BERR S A, X4
P BE AR 5 5 /N BEBGA 1 1 LE B A M DN AR
fil . RNAFESE . B A RMIE A AR, 2
A HLR A B A DY R G o 0T L AR,
iPDBFIFHATPE I RE &, 38 28 T 50K H RS ik
20 ML B4, ERCHE W B i 7 1% 3 FIATP & i 5
OM A, TTREREARH p b R 8 Ik, ERC
o 1 A6 B 43 7T BE 05 65 i PD B & L 43 WA A HILIER il A
BT

ERCXIiPDB & i AL BRI, A [m] A4 B b 4100 il
iPDB/E K Z5, A LR M AR T, LLETHL
WV AR . CERMIE B 09 R, R R 40 W i fh R
Yy 5T Rl GE S WA iPDB (R BEZ5 # R D AE, R AR 10
TCHLBE AP R, AT K A i A R TS A
JELA

2 % 3 #f

1] #T, sk, Ik, 5. 3% SR TE KRG
SR P RO T P E 2R, 2008, 33 (9) -
1056—1060
Dong Y, Zhang Y F, Yang Q, et al. Absorption of
extractive Rhizoma Coptidis in rat everted gut scas (In
Chinese ) . China Journal of Chinese Materia Medica,
2008, 33 (9) : 1056—1060

(2] bEE, £0O0, 258, % HENNHUER. &
PRRE24R ( BAABAML) , 2006, 29 (2) @ 107—
111
YuY Y, Wang B C, Peng L, et al. Advances in
pharmacological studies of Coptis chinesis (In
Chinese ) . Journal of Chongqing University ( Natural
Science Edition ) , 2006, 29 (2) : 107—111

[3 1] #5%, B, KR, % WK EE LR
Iy M. TR ES R R BB, 2012 (3)
193—198
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Li X G, Yang L G, Chen L X, et al. Chemical 448—454
consitituents from the decoction of Coptis chinensis QiJJ, Yao HY, Li X E, et al. Analysis of soil
Franch (In Chinese ) . Journal of Shenyang microbial diversity in Rehmannia glutinosa rhizosphere
Pharmaceutical University, 2012 (3) : 193—198 with phospholipid fatty acid method (In Chinese ) .
4] i, S5, &%, ¥ HERTHLEWIN Soils, 2008, 40 (3) : 448—454
HPLC-UV/MSZE P 5 1t Il i T i e . 257240 [10] Pk, Ak T, Kak, 4. B AR IR RO 1%
2006, 41 (4) : 380—384 A W B PR I 2. P E P 2R ER, 2014, 39
Sun J, Ma J S, Jin J, et al. Qualitative and (21) : 4205—4210
quantitative determination of the main components LiY B, He L W, Zhang W, et al. Effect of fibrous
of Huanglianjiedu decoction by HPLC-UV/MS (In root extract of Coptis chinensis on soil microbes and
Chinese ) . Acta Pharmaceutica Sinica, 2006, 41 enzyme activities ( In Chinese ) . China Journal of
(4) : 380—384 Chinese Materia Medica, 2014, 39 (21) : 4205—
[ 5] EfR, R, TER, % —WZHENERE 4210
/NG . CLILT L BEGR . R/NEEG. 2R i [12]  #REDS, #UAE, SR, S5 MYHRERBEAE 5 Y
E 2Rk, 2009, 44 (5) @ 390—394 AREE. PERSEMR, 2007, 23 (4) : 241—244
Kuang Y H, ZhuJJ, Wang Z M, et al. Simultaneous Zhao Y F, Fan M S, Wu E, et al. Phosphate-
quantitative analysis of five alkaloids in rhizoma of solubilizing bacteria in rhizosphere and its effect on
Coptis chinensis by multi-components assay by single plant growth (In Chinese ) . Chinese Agricultural
marker (In Chinese) . Chinese Pharmaceutical Science Bulletin, 2007, 23 (4) : 241—244
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Abstract

[Objective] Coptis chinensis is a medicinal herb traditionally cultivated and used for

many centuries in China. As it is now cultivated extensively in large areas and often continuously for

years in a row, sustainable development of the industry has come across serious obstacles caused by

http: //pedologica. issas. ac. cn



986 + 15 2 Eird 55 &

mono-cropping. it is, therefore, essential to explore allelopathic effects of this medicinal plant on soil
microorganisms, in order to understand mechanisms of the occurrence of obstacles in the mono-cropping
and provide certain scientific basis for lifting the obstacles. [ Method ] To that end, an indoor experiment
was carried out culturing three strains of inorganic phosphorus dissolving bacteria, B05, B07 and B09 of
Burkholderia Yabunchi bacteria, using the solid and liquid culturing techniqu, During the experiment, extract
of fibrous roots of C. chinensis (ERC) was spiked to explore allelopathic effects of the extract on growth,
reproduction, and tricalcium phosphate dissolving capacity of the three strains. Fresh C. chinensis roots
were soaked in deionized water at 25 = 1° C for 24 h to extract active components, and then the solution was
filtrated through a 50 pmol L™'filter, and diluted to ERC 0.1 g L. For spiking of the extract, the experiment
was designed to have four treatments, i.e. 0 (CK), 500 (low concentration), 1 000 (middle concentration),
and 2 000 mg L™'(high concentration). [ Result ] Results show that the higher the concentration of the ERC,
the smaller the size of bacterial colonies, the diameter of P-dissolving halos and the lower the P-dissolving
index on the solid culture medium. ERC also inhibited the growth and reproduction of iPDB in variable
degrees, reducing the population of iPDB by 35.98%~52.98% in the liquid culture medium as compared
with the blank control (without ERC). All the three strains of bacteria tested in the liquid culture released
protons, oxalate, and citrate into the solution. Besides, acetate was found in the culture solution with
B05, malate with B09, and acetate and succinate with B07. In addition, iPDB varied greatly in tricalcium
phosphate dissolving capacity in the culture solution. The mean amount of P dissolved was 228.31 mg L'
for B05, 311.64 mg L™' for B07, and 174.89 mg L™' for B09. Inorganic P dissolution by these bacteria was
positively related to efflux of proton (» = 0.877, p < 0.05, n = 12) and organic acids (r = 0.604, p < 0.05, n
= 12). When ERC inhibited efflux of protons and organic acids in culture solutions, it reduced P dissolution
by 21.68%~60.55%. [ Conclusion ] During the growing period, C. chinensis roots released allelopathic
chemicals, which affected adversely community structure and physiological and ecological functions of the
iPDB, thus reducing bio-availability of inorganic P in the soil, which could be one of the possible reasons
why obstacles occur in mono-cropping of C. chinensis.
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