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RV LIARBRIEBETE Enterobacter hormaechei WDO1 N XF 4, B e AL HVE MRS 78 208, IR HR 98 Hoxt L 858 v JCHLBEHE 1)
SEARRE T L LA T v 80 9t O 790 B A i - Sl 3 R s SRS S s DA 3R B P T Y SO I R A KR R
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Xof - A Wy i A BEIRR S MRS . SRR)R 0 SR IR A W) bR pH 6, B IR IR BE 28 °C L WRIE R 15 - L A A , 01K
$90.50 g+ L BRER S, BRI N 5 o L W2 =45 . 1EmAL ST . WDO1 A f RV B il 15 323.53 mg- L, A AL B4 7/ 1 63.07%;
K77 28 dJi , 8 Cap—P F Cas—P [ B AE R R — 45 M IR — SV AL BT, 43 T4 &5 T 30.56% .24.83% #1136.87% .4.84% , 1it.H]
WDO1EHE T Cawo—P [ ] F FAZS A H5 AL ; WDO1 7E K5 SR 401 2 7 R, VA S = ik 81 8.4%107 CFU -, K&K T -4 pH, IF f 2 42
BT SRR 03 1 (P<0.05) o WS 2RI, WDOT BEBE /™ Wi (UNWE IR =45 ) , SCAT R A A4 G0 T bk JG 3k Ak 0 1 A 16 495 DS
TR FERPEREE R AR BERE J7 . A RAEREFR)G WDOL B i i 4R TH(P<0.05) s + 5550 v, WDO1 5 78 R 47 It eyt 17 + 4
pH, 23 T +FEICHUBE A (A SR AL, RIB 58 T I3RS PE . AT X WDOT 76 4B & 5 AL & = AN +
BRI — A R BOIE , I TT R TR BRI 120, ke gl bl 9 5 1) s &R R SR s
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Condition optimization for phosphorus solubilization by Enterobacter Hormaechei WDO01 and its influence on
soil inorganic phosphorus conversion

JI Xinyue"?, ZHANG Fenglin"?, WANG Linghui'?, SUN Yunyun’, CHEN Weidong"?, WANG Haikun"? HUANG Ning"*"

(1. College of Resources and Environment, Jilin Agricultural University, Changchun 130118, China; 2. Key Laboratory of Saline Soil
Improvement and Utilisation (Northeast Inland Saline Land ), Ministry of Agriculture and Rural Affairs, Changchun 130118, China; 3.Jilin
Academy of Agricultural Sciences (China Northeast Innovation Centre for Agricultural Science and Technology), Changchun 130033,
China)

Abstract: This study investigated the rhizospheric phosphate—solubilizing bacterium Enterobacter hormaecheii WDO1 to optimize its
phosphate—solubilizing culture conditions and evaluated its ability to transform soil inorganic phosphorus (P) fractions, aiming to provide a
theoretical foundation for developing efficient microbial inoculants and soil phosphorus management strategies. Using soluble phosphorus
content in the medium as the evaluation criterion, single—factor experiments and orthogonal array design were combined to optimize
fermentation conditions. Effects of WDO1 inoculation on the transformation of inorganic P fractions, soil microbial biomass, and
phosphatase activity were analyzed in soil amended with different exogenous phosphorus sources. Optimal culture conditions were

determined to be initial pH 6, temperature 28 °C, 5 g+ L”' tricalcium phosphate, 15 g+ L™ glucose, and 0.50 g "' ammonium sulphate.
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Under these conditions, WDO1 achieved a maximum phosphate solubilisation of 323.53 mg* L', an increase of 63.07%. After 28 days of

soil incubation, Ca>—P and Cas—P contents increased by 30.56%, 24.83% and 36.87%, 4.84% respectively, indicating an enhanced

conversion of Ca—P into plant—available forms. WDO1 successfully colonised the soil (8.4 x 10" CFU - ¢™'), reduced soil pH and

significantly increased phosphatase activity (P<0.05).WDO1 demonstrated dual phosphorus—solubilizing capabilities, effectively degrading

both mineral phosphorus (tricalcium phosphate) and organic phosphorus (calcium phytate) while maintaining activity under alkaline

conditions (pH 9). Optimised cultivation significantly increased its solubilization efficiency (P<0.05). Soil experiments confirmed its

ability to colonize, modulate pH and promote phosphorus bioavailability. Future studies should validate the field performance of WDO1

under complex conditions and develop compatible inoculant formulations to promote sustainable phosphorus use in agriculture.

Keywords : phosphorus—solubilizing bacteria; culture condition; orthogonal optimisation; inorganic phosphorus fractionation; phosphatase;

soil culture experiment
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A 30 R DR A A 30 T 3 PR AE A et T (1240
15" E, 45°02' N) 7K A By £ 38 b 43 59 4l b 1Y
Enterobacter hormaechei WDO1 (y—=7% K & 40 . 1% ¥ B
J& JHAFERL)  NCBIE 55 00 946962,
1.2 FEEFE

LB #5555 :NaCl 10 g, BERIZ MY 5 o, AR 10 g,
ZEM 7K 1 Ly NBRIP $5 3% 3k - 45 & ¥ 10 g, Cas (POs),
5 g,(NH4):S040.5 g,MgCl,- 7H,0 5 g,KC1 0.2 g,MgSO,*
TH,0 0.25 g, &8k 1 L,pH H 7.8,
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20 em + 2, BT /G122 mm A1 0.25 mm i, 11
KRN HHR R 1532 ¢ kg, 2% 0.87 g-
kg™, 25 0.73 g- kg™, Bl A 105.48 mg- kg™, A W
28.24 mg-kg™', WAL 115.06 mg-* kg_l ,pH b 6.75; 1
e JCHLBETE 2540 ) 4 Ca,—P 12.81 mg- kg™, Cas—P
15.31 mg-kg™, Cajo—P 387.61 mg-kg™, Al-P 34.70 mg-
kg, Fe—P 44.37 mg-kg™',0-P 320.42 mg kg™

1.4 BEFREGHMRL

¥ WDO1 422 A LB WA 35 5 JE 15 7% 2 0 84 K
W, 5 1% $E R 325 2 NBRIP 15 35 56, 7R 1R IR 1% 9%
FER ML 28 °C 150 r-min™ 3535 168 h, 5[ 24 h Bt
FE,4°C .2 500 r-min™ B0 10 min, B F i, 4R
P b e N S A RO T R pHL TR AR VS ol o A 4
PR R SR S50l i 2528 0 R O 1 i, B
Hmg-L,

14,1 BRI

(D) EEFRAMAL  AE BRI A EIE LT,
O3 ek B IR KL ih pH(4.5.6.7.8.9) LA I K537
T (20,24 .28.32.36.,40 C) .

(2) 3 F 5 855 75 PR BT, 6 5 A ik — 5 U
(BEIR — 55 5.00 g- L™ WM 2k 6.02 g- L7 W2 SR 3.95
g L FIA R 45 4.99 ¢ L), Mk —fisc U (5 25 H 10.00
g L7 HEHE9.50 g L' FLKE 9.50 g+ L7 AT i 1 UE By
9.00 g- L"), ME— &I (FLFR %4 0.5 g- L7 (KL R 4% 0.47
g L' ORE0.5 g L HALEL 041 o L7 ) AT A5 R
IR e R4, DA Y VP R A 1 AR
yopSrine
1.4.2 A2

FEF DL N 0 25 S, 0 1 S ) A
B (A) BRER B MR B (B) JBEIR — 453 (C) 34~ H
LB REHRE3IANIKE, R L(3) WIEAL R
(1), BEALZHEP 2 A KOV, 4% 0E 38 5 1 7
ORI 15 77 e 47, T & I 2% A 5 B R 2 1
S S5 AR TR

®1 LOGMEZKERERAFR
Table 1 Table of orthogonal test factor levels for Ls(3*)

K £ Factor
P ACHEIMDREE  BORMEOKE OB HIKIE

Ammonium sulphate Tricalcium phosphate
concentration )/ concentration )/

Level Glucose
concentration )/

(gL (g-L7") (gL
1 10 0.25 5
2 15 0.50 7
3 20 0.75 9
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1.5 HiEEFIRE

AR SR FH 553050, I 1] 39, Bk i %
FE M T B ARAT IR AT 2 mm 0, K 5 R 7L
%+ 200 g (#6454 20.0 em, 15 18.5 em) £ FH . it
B B AR IR AP R 3R, 58 4 Rl AL HE
B o I B B R 200 mg - kg, B IR N BE R
AR FBEIR A, AR RS R 2 B0 L B
WERE A 3R, SEARENLHES , i 2 firon o AR E
e K AR A 2 W BE K, He IR 7K 5 /9 70%
e K . O AR 1 FLALB R, R T g
AR SRR T R 28 CilbAT R 9% . B0 3 d, Al
PR A AR K L, IF I 2 B8 0K 2 AR T i,
DL FEE 2 1 oK i o B0 3L 8% 57 28 d, o 4
TESS 7.14.28 KM & 1 58 4 W) 2 F pH 5 55 57 45 0
Ja U REOIRR S, ARKT i 2 mm i, U TG
BILBE TV 285 T B 1 05 4

F2 ARGt

Table 2 Experimental design for the cultivation of soil

5321 Group Kb Treatment
ICK TR TR HIR =55
IPSB WDO1 ¥+ R =45
SCK B TR IR — U
SPSB WDOT B+ iR — 4

1.6 TIEFEFRNE

(1) TCAUBEIE A0 R < AR]85 2 e ERJd
T B AEC vk A o S B 4 R Can-P
Cas—P Al-P Fe-P 0P .Cai;—P /5%

(2) AW - AETC AR T 1 g 5 I - 458
TR BERG BT, W L mL AR B, SR PR B0 0
AP ERK .

(3) - SRl o g 35 1 000 2 Pl P W R il 1 7
PRI 225 B R B L a5
1.7 EiE4LIE

% Excel 2019 #E47 %548 % 2L 5 SR FH SPSS 27 i
T8t 53 A 5 R I 28100 Bl 5 11 1 58 15 5 AN (]
Ak P R] ) 25 S S R R FH B/ 3 25 ik (a=
0.05) ; {1 FH Origin 2024 i [ , &1 5% i i £ 85 34 R 1 3
{H+hRiEZE

2 HEREHHR
2.1 BEFEEEXR WD BB RN
2.1.1 #EHET

W 1a i, WDO1 AR R BLH A 12 18 pH g N,
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JEHl . 76 pH o 6 IR B i K Wit 223.45 mg- L' H.
pH 7E 5~7 X [ B 10 22 S AN 25 (P>0.05) , B IR F7ER
SETRWERE ST . TE pH A 9B BEIA F 145.32 mg- L' (1Y
VSBRIEPE , R LA B EIE R AL o T iR RV
R AR ARBEIEGEE pH R 6 M IR ih 41

AN [R1E B2 XF WDO1 75 8 it b A7 7E 52 ) (&) 1b) o
PARE WDO1 7 28 CH ¥ i it iK1 (E (188.01 mg- L"),
HAE 20~36 Cil [l 4 %5 9 B8 1 R 7 2 e (>120 mg -
L), BEIEAS /2 36.3% , kS X B2 s B )z id
it . ST IR 28 C MR R B FR IR
212 BFRAT

RIS R (] 2a) B, WDO1 X6 i R =5 110 15 i
Al W T HAB#E I (P<0.05) , Hif KAk
198.41 mg- L™, BCAT PR EY B IR 413 S e I 4k 53 o) 44 v
24.00% 171.75% F11189.18% , 7 B R =45 Jy B bk i
AEBRIRIERE . Pearson HSME T — 48R, Tl
b3 R B S R R U pH (E Y 2 B A OC Gr=
—0.869; FEFRES : r=—0.879; BEFREK : r=—0.912; B4 : r=
-0.858;P<0.05) . fHAGERM I, RSB R4 R
HR B ) SRR S (R S PR i 4T B K T R —

5 2] (P<0.05) , X A G R T WDO1 43 W () A HLER %
Ca® B A e B TR AP Fe 28 G300, ki
PR (R — 5 P A R BB = A

S ) Tl 5 28 10 X B bk WDOL 75 i S RE 52 i) (B &
(E2b) o 5 LA A A Ry B — B IR T, WDO1 ¥ it
TR R B PR AR R IR P pH B E K E
4.18 (P<0.01) , [F] B} A 3 P B vie B85 3k %) W {H , Ry
208.41 mg- L. Pearson FH M /A4 /s 55 772 W pH (EL
SRR o U OC (,=-0.877, P<0.01) . MHELZ
T, 24 DAL s R B TR TR RR A B 2 TR AR OR
BRI (P<0.05) , A3 R0 15 Tt A Hi A Wi 2L 40 30l 1 B
40.54%~42.41% , H 7= R e J1 9 sk 55 , & 3R pH A%
(AR TE 5.0~52 X [A] . FaRgh SR &HT, WDO1 X} i
WE S il —— A L D0 56 T LAt Ak Uk bkt [7) £ )
FH BOR FHAE R A e b 5

RUEXT WDO L I8 RE 1 2 i i 2¢ iR . 78
DABR R B AR i i B =y o0 187.27 mg- L, S
MR TR A % 22 55 (P<0.05) 3 4 Fh &R VA IR
Z pH B A 55 5% AU IR R R — 25, pH P A3 4
WO RS < O IRk < IRk < Ak . i — Ui
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| AE#IIEEESE pH () FEE (b) 4B T WDO ARSI MR pH BT

Figure 1 Dynamics of pH and dissolved phosphorus characteristics of WDO1 under different initial incubation

temperature(a) and pH(b) treatments
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Wi 5 pH R AHC . BGOSR IR 5L R e FE R
22 EXMRHIRIGER

WA 1E 22 I 1 B A3 BT 25 5%, W 2208 R - A (7]
RV ) >B (B R B vk B ) >C (Wl R — #5 vk &) (3%
3). wAEKFEH A2 B2 C1, BIAG Z EHe F 15 - L',
BRFR W B 0.50 g - L7 R —F5IRES ¢ L' HIT9
YIE ARG AP B 2 A, A B0 UF I A8 I H e Fir
B A Wb, T I . S,
WDO1 7 2t R NBRIP 3% 5% Jk v fi %5 8 5 15 323.53
mg- L, AL THT (198.40 mg* L) 425 1 63.07%. H.
R AE A RIS A B i, S ERE— 3.

I

S
e
3
oo

2001

i

100

- a a .

2.3 WDOI1 3t T3 A BE4H 5 B =2 M

Cao—P J2& - 8 v Al DL B $2 94 A8 4 T W W R P 1y
WRVENS, FE 5% JE 45 o) , IPSB 1 SPSB Ab B Ay + 4% rp
Car—P 7 1 S 45 A [a] B2 3 b 385 n, 43 31 4 15.85 mg -
kg F137.75 mg- kg™, HARHZ B X BE4H (ICK . SCK) 43
LR T 30.56% F1124.83% (F 4) . X Ui WDO1 fig
% o LAt TR 285 1) M 1 B 2 Ak Ry T R Y Cao-P TR
AW, IF H , M8 F SPSB, IPSB H 1 Car—P 2 25 4k
BRERE R . XU BH ZESM IR EE rP A2 AE TCHLMEVS BT
WDO1 fE BT 4 A 3 + HEWR2H 43 0] CarP UL AL
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Figure 2 Dynamics of pH and dissolved phosphorus characteristics of WDO1 under different treatments of phosphorus(a),

carbon(b) ,and nitrogen (¢) sources
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%3 LODETRBEHRER (5rL")
Table 3 Design and results of Lo(3’) orthogonal
experiment(g ‘LY

B C S
A 2 it e ke i K A 0 AE Y RE ety
Wi ity (UREORE BRRSERRE o
Ammonium Tricalcium .
Group Glucose dissolved

Iphat hosphat
concentration) suiphate phosphate

. . phosphorus
concentration ) concentration )

1 1 1 1 158.03
2 1 2 2 205.84
3 1 3 3 169.32
4 2 1 2 283.44
5 2 2 3 316.74
6 2 3 1 275.88
7 3 1 3 157.17
8 3 2 1 246.61
9 3 3 2 168.96
K1 533.19 598.64 680.52
K2 876.06 769.19 658.24
K3 572.74 614.16 643.23
Tl 177.73 199.55 226.84%
T2 292.02% 256.40% 219.41
T3 190.91 204.72 214.41
2R 114.29 56.85 12.43
53/ Rikey A2B2Cl

TE: KAE AR R R Z R, T KA, R FR/ 2%, #3RoR
Jib S RS A dre AT ML

FE A RO R B A SEAE Y, R AT LIE 1R
TR =S KR R T 3 Ca-P B S
TH AT RO G AL 3R 0 1 R T A B TR P b 2
SPSB F1 IPSB Ht Cas—P [ 7 5 43 534 I T 36.87% F
4.84%, UL E IR A0 IS R SETCHL
W2H 53] Cas—PHEALINRE ST 5 . [RIAHh, SPSB Hr Al-
P& i S0 IRZUAH LR % T 18.00%, 117 IPSB H Al-P
() o 55 0 BEZE A s AT BTt (A 22 5 OR B 3 (P>
0.05) , U BAAME AT B M AL AZ 2E T WDO1 X} Al-P
(IEEARAEF . SPSB FITPSB P4 H Fe—P & -5 X HR 21
IS TR T 1.44%~1.57% , 2254 8.3 (P>0.05)

Caio—P Fl1 O—P 3t LB AE P W ORI A, I HL 76 135
ML SR E . AR g THLEE Y L
Ca—P N EEILE . FE2F@iIEAL BT , 250 WDO1
() 1 3 Cai—P 1 O-P & 5 T [0 [ 7E 11.38%~
14.37% 2 [8] , 2B WDO1 [ 8 A A1) F R A )l
RSB AL
24 TEREY SR BEREEEENTL

T BB WDO1 75 - 3 TEHL BB 25 5% Ak ad 72
(R SEIA , A TR0 6] - AR A i B ol e il T M A 7
WME, i SR . R B R BEIE L35 , WDo1 3y
FESEFREE 7 R B % 50065 1) 45 =, IPSB 4134 5] 8.4
10’ CFU-g ™', 7£ SPSB 4355 7.9x10" CFU - ¢ ', Fifi#5 1%
FREF A A 2 K, WDOT 1 P V& B304 i /b 2 4.9%10°~
9.2x10° CFU- g™, #4557 A, SPSB 141 V& SR 4¢
/NFIPSBH . X 16 HH WDOT F Bk 78 & A MEIR Pk 1
3 AR I B A AR NS T AT I AR
PE 8+ IR TCHLBHE S A B FE1E

1 pH FE A B TR A Tl R A T i 2 R Ak
(F5). FEFERE T KWF, IPSB F1 SPSB 2 40 B P 1)
358 pH (B 23 3 FEAR 2 6.50 F1 6.36; #HEE T % B4,
pHE R T 0.25~0.39 44 o 7E5S 14 KA 28 K
WL, 3 pH A E— 25 R B, B S 4ERR7E 6.3~6.4
(75 BRI . U B WDO1 w fil 3 i R Ak F A i+ 4
ROV B ) AT RS B A A . BTSSR R, WDOL 11
PR B S FEAR T 58 pH(E, (RS 0 A% 2 Bl U A
fifi pH {E 2 B (2 25 22 5% (P>0.05) , X U B WDO1 Xif
T HERIR AL RE 1 AT BEAS 32 AN [R5 A 3L P 5 )

- SRR R 1 3 o TR W TR i ( ACIP) i 1l 1
it (AKP) , HETE PR 2 PN il o5 Bl 25 3k
P ZAR R, W& 3 frn, SPSB A PR ACP 35 P £
1, o 2.53 mg gt dT AR T AR B2 1 X HE RN TPSB 43
FIEINT 51.87% F114.08% . 1569 3w (9 SIS Ky
Wl R — SR I, LR v A HE ACP TSk Y RE O TR
AN, B RD WDOT XF + 3 AKP 36 1 A2 bt A B i 5%
M, o p IPSB () AKP 36 4 1.99 mg - ¢ - d™', & T

4 M WDOL X HIRFANBERSRIRM (me-ke™")
Table 4 Effects of WDO1 inoculation on inorganic phosphorus forms in soil (mg-kg™)

4 Group Ca,—P Cas—P Fe-P 0-P Cao—P
1CK 12.14+1.57d 53.61+3.40a 35.93+0.37a 59.10+1.15a 35.51+0.87a 391.32+27.78a
IPSB 15.85+1.15¢ 56.21+2.80a 36.80+0.56a 58.17+0.85a 33.04+1.51a 346.77+13.89a
SCK 30.24+0.39h 16.11+1.28b 24.05+0.98b 51.49+1.40b 34.28+1.75a 387.61+24.06a
SPSB 37.75+0.55a 22.05+1.11b 19.72+0.93¢ 50.75+1.15b 33.66+0.87a 331.92+15.75a
TE ARV NG AR R A L] 22 5 1 35 (P<0.05) .
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SPSB£H 12.15% . X #H] WDO1 78 I8 I iR — 45 1% +
B X AKP 5P 3 R K T i e

BAKORE , LB 5 H ACP 35 M IR &K T
AKP 36 M 3 0] fg 2 R 50 T 9 2 4 pHAEL N
6.75, J& T e 1 398, 3 A A ACP 1 16 M R ¥
223 28 d Y REFE JE 1, ACP FT AKP (19 5006 P S 3
Fhta#, Xl S i T 4 498 b e B A R A W W e )
HERS B 1 0, ST+ T B A R . X R I
PR A R — T g e it , L M AN (00 5% ORI T i
A= BB S HE MRS 1R 5 o O £ A
FEBYI I,
3 itig
3.1 BEFEEMEMRALIT WD IAREEE R

VW RO MEVS B 1 o — MR E 2 7R, &
ZR)E LN E . FREE pH (IR 28 3 il 38
A AR R 1 el AR, TR i HL A B RE Y,
Tl RT3 5 A P M R AR (pHL 5.5~7.0) FREE AR K de
FEN20 AAIFGE A B, TR R WDOT 38 ‘B 14 L 7E 28 C
KA. TEWIR pH R 6 B I BEBE ) ek, HAE pH oM 9
I LA BT O e T

AF 5T W], VA e DR R UV P Wl ) s A e T 5 LA
FIRY Ak 2E R % UIAR G . anl&l 2 firR , WDOL 14
PR TR B 8 e v Wl T TR )T I A Wl U N
WDOT A JC LB 5 U i — 5 s 2 %) 5 1
71, i BE S B X AT LB R —— A R S 1Y A 3L 1k
(160.02 mg - L") , iX —FRPE7E © 38 H bk b o 2
DL AE A T AN R 1R R0 i T AL Bl 00 1% 48 1A bk
WDO1 H4 1 Z B IR 7 fRRE T BB AT & T 15 AU I
PRI B B R S P R

A9 2 BH i Y8 R0 260 10530 e 5 e 1l T £ gt = 4
(4 43 1 CAN AT HILTR 55 ) , 2 T 5% W A= W 1) 3 ke
SRS BN EEAFE T FG S LA R Iy f VL o A
JI R T DSR2 FLAT TR Lb— 1 W) LA 265 W5 S ik
VA 7 W d ), AR IR IR T 9 A UE S T A B
WDOT [ 53 B Vi o 3K 10 BF S R L 42 300 o M e i

~ 370 Acp
< |OAKP a
E , -
0 a
: J b
w22 — b
i = a a b
2 b
&3
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=
<
=
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=
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Figure 3 Soil phosphatase activity with the application of

different P source

AR WDOT B 7 B 2o At S B T ek flh g, — 2k
W FEAEXT HEAS [R5 6] TR AR VA B B8 T s i s, TAH
Vol TR B A R R B A AT o ik DR o i
T DA B AR s o i AR K R & U i R Y R
P e 8 PN Ps.chlororaphis WRF 8 & BE, DA
T R4 Ry R A Vs B SR A T A R L R R AN
B o 233G A, WDOT B B e 0 R B4 1 FH A ff
FREASA, U LIBRER 8% P i B 2 7o 2.

AR IR 578 77 2H 43 DR 2R i 24 1k TR AR BB 1Y
KRR, FRE KRB P EEAORESZE, AR
3 EAZ IR IR S T WDO1 78 7 25 Bk B 15 g+ L
TR B 5 0.50 g~ L PR — iR E S o L' SR 1F T,
TR AT LUA R KAl , M 323.53 mg- L. EA RS
T 0 LA Bl 2 A P e i 5 B v A o 1 1
PE1R 45.169%™ , X RHANALREIR)G B0 T DU
BB b, e FE L AR
3.2 BRI WDOL 3t T AL F R R

VoS Tl DA BB % i 8 P RS S 1 TE MR N 2
ARCRE PR B AR A e 2 SR R T 2 A U W TR
Ji, B HE Ca,—P . Cas—P W) & i 32 5 T 24.83%~
30.56%, 1fii k& 5E 25 8 Cao—P F1 O—P i & &5 A fr
TR CAMIFEUESE , 1] /N 3 it fin s i B v AT
fii 158 Cay—P . Cas—P 1Y % 5 $2 5 13.4%~83.3%"",

R5 WDOl EXEREREER R EXT 15 pH 2200

Table 5 WDOI colonization in soil and its effects on soil pH

Al 57K Day 7 %5 14 K Day 14 %5 28 K Day 28
Group Wi Biomass/(CFU-g™") pH W)t Biomass/(CFU g ™) pH A4y Biomass/(CFU-g™") pH
CK 22.7+5.44 6.75+0.03b 1.8%10°+57.3 6.7320.04b 1.15%10°+31.0 6.7220.07h
IPSB 8.4x107+8.3x10° 6.500.05a 6.1x10°+1.1x10° 6.33+0.04a 9.2x10%+1.1x10? 6.37+0.06a
SPSB 7.9x107+1.3x107 6.36+0.04a 4.3x10°+1.3%10° 6.26+0.08a 4.9x10°+67.0 6.3020.04a
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BEAR , TR n] DA HE 3 AN o] i M Cano—P ) 1]
VEPE Car—P F1 AL-P [R5 A1

PR BV B R 5 HE - 9 B R T 2 DA 56
— e, VB T A - A P A S B e ) A, LG
G UM £ | 6 - 38 TC ML I e AR A Rk B
WFST 2 UL, Vs B3t T ] LA 3 40 A LR ARV T TG 2
FE BT AR HEE 2R A A R, AT AR A A
PRI, RS TR AN RE MCE AR IR PR IR SR |, I R
2 P S AR PR A RGP, Khalid 559% B, 4 i
FE b PSB i B2 ol PR R0 Pl R G T 40 ) B
T 46% F148% . X ] figse KON B IE AL T - g
A YIS Pt T LR . AR A H A
WDO Xof i {4 Wt i il i P e P T P B R A 2
G350 51.87% F1148.50% o 3 15 BH VS 1 11 7% - 49 rh
B, AT LA I R O IR I S ) T B R, I
TR+ LB A 1 1k .

EASE B R, WDO1 A IS 2052 ZMIE S I ik
AISEMR o AU IBERR — 5 I, 32 o ik B A ) T g
Y53 1) Ca—P B Ak 5 T AE WS I R — U3 1) 31 v
X Cas—P A5 ALRCR B ZE Y , [R] B R 2 b 2 5
FRPER IR TEME . X — 255 e TR B e 2 e T3
IRBE AR R , Xl B B 48 S

AW 5T 38 78 T Mk Enterobacter hormaechei WDO1
e H SR R ICHLEE S5 A LBE I SR T RE , i wi gy
P B Ry BE 2z 0 I BE 3 WP (20~36 °C) S R B 1 i
B PE (pH 8.0~9.0) . L K7 %M, WDO1 #2572 1+
R R RIS, AT LA LR S5k, OF
T SRR B T, SC BT PG LR 12 A A
WiE Ak o ASWEGE R A BE A P i Tl Ak T & 1R
PEOR T AR GER , IR B R R R Bk T B Rt A
VSR AL S FL A

4 #ig

(1)WDO1 1 f ik P45 IR i e A 3 2 R 43 i)
g B SRR E 28 °C, WA pH 6 B : BEIR =45, B«
A, AR B . 2SS B R RS
FRAME R ARV 15 ¢~ L R FR B R 0.50 ¢
L R =4S 5 g+ L', WDOI fix K& B i ik
323.53 mg- L, BARALHTHE R T 63.07%.

(2) 3w 55 IE B, WDO1 RE A5 42 #F Cai—P
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