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SIET B (Alternanthera philoxeroides Griseb ) &2 BRMEVIM BRI A B, RETE

AR R rh A T 2SO T RO UE B A I E LR R, A 2 TR R AR AL
W, MR . WIEEFREAR, L3HE (BO5. BO7THIBO9 ) HEVA M ICHLEE M S /R BEICIE ( Burkholderia
Yabunchi ) ¥ EL, WIE T 2503 FHAR 20 W4 ( Exudates from A. philoxeroides roots, EAR ) X} H:
AR BT AE B LEIE R . 25 R, fERARR SRR, BEARWER G, JTHLBE4IR ( Phosphate-
solubilizing bacteria, PSB) MYFVE ELA%5 . WHERE A2 MR BETE BUREAL; EMURRFRIEH, EARA AR
FE LI I PSBE T A K, B si048.13% ~ 73.03% ., LR FE IS RE N WA B T MM R, Hh
BOSHIBOOIE 35l E /33 IR AR R, BOTREM B LRA T IR, BIRFIAF BRI 5 A LR 7 b B
1166.02% ~ 74.72% . BLHN, ATHLIR 730 A ot F1VS0 B 20 Wb ek 40 ) 5 VA ol o 22 W0 2 EAH G, A OG R UK
K H0.83610.947 (p<0.05, n=12) . EARWEMHIPSBIF A MR AT, 5[] B s 9 22 [ 1K
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32% ~51%, FrHigm/NE . ML KR, TR K
L H R SR R, SR
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TPsBiy—Ah, ERATEZMIEY . PSBAESNY
AR T MANIR, FEARRAR L HEpH, i i dE A
THLBERREY ; APLRRICRESS () SHEIREL. 4.
B R A YT, R TR AR A T R AR [
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RAETEMR R, 074 5 R R X w0 A4 9 2L
e 5 —J7 I, AR RAEATIE A WY S
TR A BT R A A S I 20 TR
TEFUR B b wRE Rt AR I, HEBR Hf A 9,
R R e, JEE R 7, ATREW K
PSBXF + HEMER PETCHLBE ek, Rk, #F9E 250
T F HO + HEPSB YR M AR AT A EE

ASCUMATERE RTERTEE ( Burkholderia Yabunchi )
WI3REPSB AL B bk, WA [ W SR, R A
O T RUAR R It HAE KB AT A L
oy, VAR AL B, e s HEA R
BT AT 250 5 ok B BE R 2= A 4l

1 PRSIk

1.1 #Hita s

B R . (A E/RTERE (Burkholderia
Yabunchi) By3¥PSB ( BO5. BO7HIBO9 ) , MEH
BT 4% 2 LU B 3E (106°20'E, 29°49'N, pH 4.34)
TR BARAS , DRAE TP R R B IR R B A B G )

IR K IR (g) @ BIJR20. M A M0,
iR = 4#52.5. (NH,) ,SO, 0.5, NaCl 0.2,
MgSO,+ 7H,0 0.1, KCI1 0.2, BEHRFHO0.5.
MnSO, * 4H,0fIFeSO, - 7H,0 £0.002, %K
1000 ml, pH 7.0 ~7.5, WIARFEATHIR.

PR RR . 2503 T (Alternanthera philoxeroi-
des Griseb ) , R HFERTTLATX B D (106°25'E,
29°29'N) .
1.2 MRFZE

FZEA S OETRENS MRy R, A
AR, BOKEAERE . WIREE IR, A
AN[E)He B 1 25 0 3 T HAR R 31 ( Exudates from
A. philoxeroides roots, EAR) , WF5XPSBIYA: KR
BUREBEEH . RESDETHHGE (REREY
250 g) , Ve, ETREFKTEEF48h (252 C,
JGH#R15 000 Lex, BRHAZE12 h, MAHE : L5
TARELL - 1.5) , BUBAERE, 57 TR ZMRE,
WK ERAREEE . LB FKER =12,
UE, A 1500 mIA Y FAmIF0.5 ¢ BERE (]
g fresh root weight ml”"' /R, 465 Mg ml™) AR,
FHARTR R 08 a8 b U8 5 DR AF T4 CRvkaa 4 -

BURAE AR, PR R 32 e Fpid AL, R

Hi R4 9724 b, THAKRREE10" ofu ml™, 2815
K (121 C, 1.5KSJE, 30 min, F[A) ks
Fedk, W HIEAS ~50 T, MAEARRR, HI0HK
B2 43 515 510,000 (XF#8) L 0.013 (f£) . 0.025
(+f) /10050 (#5) g ml™, B0 mlfl AL H6 em
BEFRIL, VKR AE RS FR LD e BIH%FRO.1 ml BOS |
BO7TFIBOOTWE, MIEHIFET d (251 °C) , JHieks
R RGBS

%%%ﬁ=@%E2%§Z%Eé

BL100 mlE KRS 7236 F250 ml =i, 2%
K, B HG INEAREER I B B2 4351 290.000
(XtHE) | 0.013., 0.025. 0.050 g ml™"AYAbHE,
H R ml BOS. BO7THIBOOR W, 7 5 15 3%
(25+1°C, 75rmin"') 120 h, HES5K,

FEFE6. 12, 18, 36, 72, 120 hi 115 mI Kk
B dk, MXSP-6CR MG ( i S 24 w])
MRS SR W P I PSBEE . R, FI10 000
r min” B0 10 min, BEWER, FPHS-3CK; %R
FEEE pH, 6H W b sk I E TEHLBE & 1 07,
FEIM R (R RO HLEE & & — X R IR
THLBE &) x BRBAR T, B R RE,
FH0.1 mol L™" HCIFRALEFFRM, H A H S22 w7
D -7000 /5 8RG8 AL & A HLRR MR E . A3
MR L-7455 " FEHK IS, Rezex Roa-
Organic Acid 300 Fac 4t ( £ [E Phenomenex
AFEEFE) , HEREE20 pl, HEhAH2.5 mmol LT
H,80,, ##0.5 ml min™', FJE35 C, EF1 450
psi, Diode Array L-7455%4MG &%, A% K
210 nm. Akl A ML RRR . MR . ¥
W, TR, o wgErt KR R 11.60 .
13.73. 16.05. 19.47F123.92 min.
1.3 KB

33 Excel 2010, SPSS 17.0 F1SigmaPlot#k
PERHR S Bt AT AT . St T R, R
HILSD#fT 2 EbE:, BEKFHAp<0.05.

2 4 R

2.1 EARMPSBAFNA R =N
R 1Lal 0, 7 BARE R Rl , EARE F %
{RBOSFIBOO ) ¥ i Bl AT . T V& ELAS RNV Wi 48
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Table 1 Effects of exudates from A. philoxeroides roots on growth of phosphate—solubilizing bacteria and phosphorus solubilization in

solid culture media

- EARMREE | | B E R | | ﬁ?@ﬁﬁé. —
Straine EAR concentration Diameter of ransparent rings Diameter of bacteria colony P dissolving index
(gml™) (em) (em)

BO5 CK 2.20 £ 0.08b 1.12 £ 0.02a 2.96 £0.12¢
0.013 1.59 + 0.04de 0.96 + 0.06b 2.66 +0.07d
0.025 1.32 £ 0.07f 0.81 +£0.03¢ 2.62 £ 0.04de
0.050 0.72 £ 0.05¢ 0.56 £ 0.22d 2.30 £ 0.07f

B0O7 CK 1.65 £ 0.06d 0.62 +0.03d 3.65 +0.23b
0.013 2.57 £ 0.06a 0.82 +0.03¢ 4.16 £0.18a
0.025 1.46 + 0.03e 0.59 +0.04d 3.49 + 0.05b
0.050 0.84 £ 0.07¢g 0.37 £0.07e 3.29+0.27b

B09 CK 2.53+£0.17a 1.07 £ 0.07a 3.36£0.01b
0.013 2.02 +£0.28¢ 1.04 £ 0.05a 2.95 +0.34¢
0.025 1.30 £ 0.13f 0.80 £ 0.04¢ 2.63 £0.13de
0.050 0.81 £ 0.06¢g 0.57 £0.02d 2.44 +0.16e

W F—3ERF/NGFREERR2ZEFBE (p<0.05) . FE Note: Different lowercase letters in the same column indicate

signidiference at 0.05 level. The same below

B, WREEMGE, FRIEBOR; XFBOTME, MR E
MEAR$E & LR AERKMBE#ESH, Hrh . &Sk
FEA SR Z AR . fE R MM EARSE SR A,
VR B AR . T TR R O R B e K R R
MR H49.09% ~ 67.98% . 40.32% ~ 50.00% Fil
9.86% ~27.38%. ItAh, EARXTBOOV#ERE J1 /) #1

80 - 80.000 E0.013 0025

64 |

PSB¥( &

Number of PSB (X 10% ml™")

HIFE B, BOSIRZ, BOTHe/I.

FEXEFRW T, PSB Y B K A MR FTE AR M
RN S, SF A T 14.15x 10° ml™!
(B0O5) ~44.79x10° ml™ (B0O7) (K1) . fik¥k
FEMEARM N T BO7E E, & W AH
BOSFIBO9 (1) 45 & B E A R B 52 580 i B AIG,  e KIE

& 0.050 Mfr: gml?

A

Witk Strain
e RNFRK. NG FRE 07N EAR R AL #2253 23 (p< 0.05) Note: Different capital and lowercase letters indicate significant

difference between strains and between treatment at 0.05 level, respectively
BT AR EEEARK IR H PSBI Hit A2 Ak

Fig. 1 Variation of PSB in population in liquid culture media different in EAR concentration
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W& 439 M 48.13% F161.21% .
2.2 EARXPSBA M ANERIMNSEE FH I
PSBFE R FIEARMR AN TA], S & T A1 PLER7E

R . EARXFBO7/r I 5 HR JC o 5 W ; Fl
EARMEEEHE R, BOSFIBO9S: WA %L iR (14 1 % 1K .
AN, BOSHFLR 43 b it B i, TE R IR 11

WG IR I M EE AR TR (%2) .

Table 2 Concentrations of organic acids (mg L") and protons in PSB culture solutions (pg L")

e BE 2 BOTHIBO9IY 172

&2 PSBIEFBRTFRIGNEBRMEETFRE

73 EAR R Y iR i R TR -

Strains  (gml™) Oxalic acid Citric acid Acetic acid Malic acid Succinic acid

BO5 CK 75.59 £ 7.57d 79.99 + 7.39¢ 72.38 £5.15a ND ND 13.52 + 1.14h
0.013 51.27 + 4.38ef 43.62 +3.78d 38.04 £ 2.06bc ND ND 12.27 + 1.54h
0.025 41.83+5.01f 21.18 £2.29f 34.72 £ 0.84bc ND ND 7.25+1.18i
0.050 2172 +3.11g 15.94 +2.01f 32.52 £ 0.53¢ ND ND 5.83 +1.75i

BO7 CK 87.76 £ 6.99cd  131.42£29.44b  44.55+3.81b ND 79.78 +7.21a 395.23 + 13.82b
0.013 95.83+2.63¢c  301.54%20.95a  79.13 +6.57a ND 91.78 £ 12.34a  450.47 + 21.36a
0.025 83.49 x 2.6¢d 92.21 2.36¢ 31.03 = 4.64c¢ ND 55.49 = 2.90b 289.06 + 23.59¢
0.050  73.62+116.42d  82.47 +4.24¢ 13.43 +5.32d ND 34.67 + 2.75¢ 240.26 + 16.90d

B09 CK 156.34 + 17.32a  40.65 +3.14d ND 48.32 + 4.66a ND 198.15 + 9.59
0.013 111.32£12.39b  34.07 +2.31de ND 36.78 + 1.78h ND 144.57 +3.33f
0.025 57.57 £7.57e 30.15 £ 1.10e ND 23.60 £5.71c¢ ND 136.98 + 11.76fg
0.050 45.07 + 5.12ef 21.67 +2.92f ND 13.01 = 1.62d ND 118.42 +3.12¢g

. NDZE/R AR Note: ND indicated not detected

FEETR : EARWKEE B, BOSHIBO9 ST M FTi5
PR 1 R @A IR E A EARGE HEBO7 43 W 45
R, e EE RN EIE . tAh, BO74r M
MRt 2, ¥R T34k B2 2 BOSHIBO9 1 3.78
5 F14.801% .

TR FEBOIWYRE IR, R 2. B
EARVE IS, BOS/M M LR A R IFL, ok
5 1%55.07% ; KM EEARIEHEBOT MM LR, &
e BE R IR HIVE

SESRTR : BOSHIBOT AT MASESRTR . 7EBO9RY KE
FEW, EARWKED B, SR & mL, R
R 0T B 11K 83.03%

T2 AT, BOSFIBOOAR /AT
TR P EWEREARMEIBOT M T R, H
I3 W B R BRI 30.45% F156.54%

QBT BREBCPHEARMKE M E, BOSAH
BO9 73 i &0 B 1 A R @G IRV B Y EARAE iF

BO7T/MIREE T, . SWEEAR™ M.
Ak, BRI A B TR EBOT > B09 > BOS, H
SEEIEAKRIK K1343.76, 149.53, 9.72 ug L',
2.3 EARXPSBA#ERIFNT
F2wn L, FEREFRWH, WHE=B07 > B09 >
B05. BOSHIBOORY Wi (y) SEFREIE] (x) By
XAl FHy=x/ Cat+bx) , BO7MA] FHy=y,4+a (1-e™)
k. A, EARXFPSBIA®EGE 1 (05 m 25l T
RS FE, RIEAR W2 FE(RBOSFIBO9 1Y % &
WM, FEIRAR; (HXTBOTIN S, MR ER
EARESEHEaE, B Sl EJIRMZ R, 7F
B IMAEARKEF2120 hiv), Wl 1Y) 35 KRR
I3 h47.32% (BO5) . 11.43% (BO7) #136.00%
(B09) .
24 BHBMEBEFHLESBTHENXR
AR, fEBO7THIBOOS: FR Wk, VAW
AT A HLER 4 W R i IR
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300r o 0.00 gml™!
e 0.013gml!
o 4 0.025gml" BOS
240
g = 0.050 gml™! A
E
g
= 180
I 2
ey
r2
S 120f
.‘é
S :
£ el o/ A: 3=x/(0.052 2+0.004 1x), R*=0.846
E -9 B: 3=x/(0.086 3+0.004 4x), R=0.875
£ C: y=x/(0.100 5+0.005 2x), R°=0.856
< D: 3=x/(0.105 1+0.007 3x), R*=0.905
0 1 1 1 1
0 30 60 90 120
Fsf ] Time (h)
600 BO7
4
on
E 450}
E
= A
2 | TSR oo B
% .................................. C
mm_g ............... i_ .................... iD
#2300t
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.§
S A: 3=21.260 6+341.149 0 (1-e01765%)212606 =093
S 150f B: 3=27.556 0+354.197 0 (1-¢ 0186639411 © R2=0 918
g C: J=18.657 2+317.405 4 (1-e70207)638255 | R2=() 924
2 A: 3=14.740 0+308.936 8 (1-e 1% )01 R2=(.905
0 1 1 1 J
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Ff ] Time (h)
400
B09
3 320
of) -

.......... A
< T ;
g | e
_‘gl ..... B
2 240t

ﬂlm.g_ C
o D
%3
o
2 160}
=l
S -
£ A: y=x/(0.073 8+0.002 6x), R*=0.854
3 B: y=x/(0.108 5+0.003 0x), R*=0.860
g 80F -, C: y=x/(0.124 5+0.003 3x), R*=0.874
& D: 3=x/(0.155 7+0.003 8x), R*=0.891
E 4
O 1 1 1 ]
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f i) Time (h)
E2 AREWEEARK FRIBTPSBIZ# &

Fig. 2 Content of phosphorus dissolved by PSB in culture media different in EAR concentration
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R3 ANBRMEBETHLESBEHEZEMBEXRLY

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

[ELyS Habr wkE AT AL
Strain Index Dissolved P Protons Total organic acids
BO5 HWi i Dissolved P 1
A& TProtons 0.947%* 1
FHHLER Total organic acids 0.861 0.894 1
BO7 FW i Dissolved P 1
A B FProtons 0.994% 1
HHLER Total organic acids 0.953* 0.930 1
B0O9 R Dissolved P 1
2B T Protons 0.985% 1
FHLER Total organic acids 0.981°% 0.939 1

W o#, =R FREE (p< 0.05) AR ZFEHIE (p< 0.01) Note: * and ** indicates significant correlation at p < 0.05 and

0.01, respectively

M BOSHIR R S EH T2 B EEML, 54
BILIR 43 W 5 2t 1 R OGP R 3K 1) I 25 A OGRS (3R
3) o {HJE, ¥ =ARPSBIEATS T, PSBMH B &
5 & T A HLER 20 I o i 5 3 B A (rapr
= 0.947%, rpgm= 0.836%, n=12) . I4h, PSBIY
TR AL 70 b B 2 ) 2 i S IE ARG, A
ZHN 0.844% (n=12)

3 1 8

TEFE . W IR IR, BRIRHEZ IEARRTBO7 4=
KEHEA — MR E-HZS, EARMEPSBEA % £
W, FERE TR P B >, UEWIEARXSPSB
HAEYEM, WHEARKEE, AR ERN,
— BRI EARX N AL R EK A ( Meningococcus ) .
fifi 96 WERTE ( Pneumococcus ) . 4055 3R H
( Viridans streptococci ) . [EEFFH ( Yeast baci-
lHus) . WS ZFWAFE (Bacillus subtilis ) . v
G E (Bvacillus thuringiensis ) . 4850,
WZABRE ( Staphylococcus aureus ) S5WHAF MHIAE
R HRARGE, EARFMEAR SR 40 i Mg -
ATPaselfith, WiRFATPAMSFIA 05 BIEH
B H 3N 2 9 8O 75 MR % 2 g 2 DN A S il 5 41 il
MEHECIREE ( Vibrio harveyi ) FERF X HMRNAS
T MORA B Ak S ST E ARSI PSBAE
FIHMA CHLH . (HR, R ERIEARMEHEBOT A

K%, HIERARE—205.

ATAMFGE I, TR DEFR . B3l . &L,
Byl o PR ERTS MRS SFe MK MY T, A0
TR R 580 2R FRE T Benk, WSO Y R
e, WlEZ P A5 TR UL HR Y Cmin (1
W TR LR ARAME B ) < 0.2 pmol L', K,
B (375 MR AL T8 26 55 1 1/2 e R R WAL 38 R ) 118) A1 T
Ve ) 28.0 ~ 14.0 pmol L™ | §iH 2500 F 21
W SCR . B AESR AT DR IR, P A ASOR AR
(AMIESR S, RFFAR I P,05E358.0 mg 100 g ' YR
2 RTIRETE R, fEEARIN G PSB 5 A
KA TR, AN [ 3 AR L 37 0 8 SR v o
HEMAE 25 O FRAR AL R, HAR R i ml
REAM I PSBIA i T e ME OMLEBE, A2k TH&E T
e TCALBE A A A R, DA 2 e At AR )
PN A SR B 3B AR TS0 3 U AT A
W A 5 43 WOSCRE T, DB 3 v RIS ok B 1
B, WA BEFREE Y NS R SRR
B, BRI FIHE .

PSB == AR T 40 b /N3 T A AL ANV 11
o S PR R L . AN TR R A G
( Burkholderia cepacia ) 43 WA FLER 5 V4 fik W iR
=55 BETR BRI RR AN SRR O L B Ak
PIRE M I A B . WAL, PN R RS [R] 1 o3
WTR . ERBAT /R, W EE RO B E W
PRI TR AR A R 17 55, 150 B PS B A8 95 Bl ML i) RN 5 i 1

http: //pedologica. issas. ac. cn



1492 + e

SR 54 %

FEAER BRI 22 5 0 TE 0 M A DL, #riEmR
VR A 5 A HLIER 43 Wb 6. 19 66.02% ~ 74.72% .
IR F R, HRAFERS A . 2. S
RE e, FLIRSEG . Bk WS TUTE E Uy
243.00, 20.20., 16.30; MRS . 2. 409
A TDUTE R By B 3,42, 25.00, 20.00, T
THINES . K. SRR T SR NS G/ UUE R
B W, BTAGAN, PSBAETS Ak 4 ExE VoL
ot R, R AR 04 UTEE R £ H
g 00l A, BERR AN LR Y B B (pK,,
25°C) 43427476, AT HLES R B A AR
T, WA N R BLUE B T BE 1 v R TS HL
B0 ARG, PSBRYE B TR HLIR 4y
/‘ﬁ:’éx%%/ﬁ‘@ii%ﬁ%ﬁ*ﬁi (rﬁmﬁig = 0.836%,
Fagy= 0.947%, n =12) . B, AHHEEMEAR
I PSB 73 WA HILIR FI &0 1 1 RE A2 ¥ i B Ui /)
VW AE BRI B R IR IR 2 —

TEPSBIS TR P INAEAR, /S [) 14 B Ml A AR I
WA LR AN B U, BB EAT-5 S 40 i ]
REZ NI H . BT R, PSBA MAYA HLIR 3 R
T =RMIEA (TAC) FRAMM, AR E
T v S MRS T . iR B
WA T AT N R L R =
AIESEZ AL 5T, 2 B AT A DRl A ) 4t i
ik, SRR TR ERREKATPE S 5
fp S A BLRERG 2 %% s A e R 1 R I
Ve, MR HLERE YA R RO TE E 0 5 74N i
N, EARHAGHELE A 22 5l 43 ml 0 St 2 5 ) B A i
A KBE P FB FIRNAG A Y . HIG, EARS
1) Ak 8% B 4t VT R S 2o i SR PS BN M B4 44, el
AR G, ] =R RGP AR A A A OC il
()36 P B PR 3R 55, Wi PSBA 40 1 A ML IR AN
AT WAL G 7KV btk — 2D TF e et ot
A 15 T 7R 250 T R R ABLE

4 4

EARXSPSB & G AL IERAL N , AN [R) 2 3 b 1 i)
PSBE A K | A HLER M T 5 s X TC LB
fift o FEZS D ET AR AR, EARMGIPSBIE i
TCHLE, Jozs T4 ki v L 0 A= W0 A 3
PE, TS I AR ) M R R IO B 5, =

o T DU T R R e ) 2% R E g R A T 9 A2
HEBRE IR, MY KA CHMREECE, HEBR
HAbAEY), AL o

5 % ¥ i

(I S <5 Wl N £ 17 o 87 vy IR 7 R ER S e
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Negative Allelopathic Effects of Root Exudate of Alternanthera Philoxeroides on
Growth and Phosphate Dissolution of Inorganic Phosphorus Bacteria

WANG Yushu' LIU Hai" > YUAN Ling'’
(1 College of Resources and Environment, Southwest University, Chongging 400716, China )

(2 Guizhou Institute of Agricultural Science and Technology Information, Guiyang 550006, China )

Abstract [ Objectivel Alternanthera philoxeroides Griseb, a kind of ill weed hard to eliminate
in the world, is able to grow in both soils and waters low in available phosphorus (P ) and now widely
distributed in over twenty provinces ( regions or municipalities ) in this country, causing enormous hazard
to agriculture, forestry, animal husbandry and aquiculture. It is, therefore, essential to get to know how
the weed affects microbes transforming inorganic P in soil. Hopefully, the knowledge will help understand
its invasive mechanism, and serve as a scientific basis for effective control of the weed. [Method] Plants
of A. philoxeroides were gathered and cultured in deionized water (fresh root weight : deionized water
volume = 1 : 1.5) for 48 hours formed of two cycles of day and night, 12 hours each shift, at 25 C +2
Cwith light intensity being 15 000 Lex in the day shift. Then the plants were removed, leaving the water
as root exudate solution of the plant for the follow-on experiment, which was designed to have two types
of culture media, liquid and solid, inoculated with three P—dissolving strains of Burkholderia Yabunchi

( BO5, BO7 and B09) and then amended with the root exudate solution at exudates of 4. philoxeroides
roots ( EAR) 0.000 (CK) , 0.013, 0.025, and 0.050 g ml™’, separately. Bacterial colonies on the solid
media were measured for diameters and diameters of their P-dissolving rings and then P-dissolving indexes
worked out. And the liquid media were analyzed for proton, organic acids, and dissolved phosphorus with
a pH meter, a high performance liquid chromatography ( HPLC ) , and the molybdenum blue colorimetric
method, separately. [Result] Bacterial colonies, P-dissolving rings and P-dissolving indexes in the solid
culture media decreased with increasing EAR concentration. The effect on was found the highest with Strain
B09, which was followed by Strain BO5 and B07. In the solid culture media amended with EAR 0.050 g ml™'
of the root exudate, bacterial colonies decreased by 40.32% ~ 50.00% in diameter, by 49.09% ~ 67.98%
in diameter of P-dissolving rings, and by 9.86% ~ 27.38% in P-dissolving index. Growth of the PSB in the
liquid culture media was also inhibited by EAR in varying degrees, and hence their populations reduced by
48.13% ~73.03%. In the liquid culture media amended with EAR 0.050 g ml™', the amount of P dissolved by
phosphate-solubilizing bacteria ( PSB ) decreased by 47.32% (B05) , 11.43% (B07 ) and 36.00% ( B09 )
as compared with the control. All the three tested strains of bacteria released protons, oxalate and citrate
into culture solutions. Besides these, acetate was also found in the culture solution of BO5, malate of BO9,
and acetate and succinate of BO7. Oxalate and citrate together accounted for 66.02% ~ 74.72% of total organic
acids released from PSB. In addition, the content of inorganic P dissolved by the bacteria was positively
related to the efflux of proton (7 = 0.836, p< 0.05, n = 12) and total organic acids (r=0.947, p<
0.05, n =12) . EAR inhibited significantly the release of protons and organic acids from PSB and hence the
dissolution of P remarkably. [Conclusion] Obviously EAR has some negative allelopathic effects on PSB,
which are reflected in inhibiting reproduction and growth of the bacteria, their release of protons and organic

acids, and P-solubilization in varying degrees. In the invasive process of A. philoxeroides, EAR might inhibit
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PSB solubilizing inorganic P in the soil, thus hindering P mobilization in the soil and reducing P supply to
other plants. In contrast, A. philoxeroides is able to absorb P efficiently through its root high in affinity with
P to satisfy its own P requirement, which favors multiplication of its own population, competition for P with
other plants and formation of pure A. philoxeroides communities.

Key words Alternanthera philoxeroides; Allelopathy; Phosphate-solubilizing bacteria
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