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(Jinning RP) (Kaiyang RP) (Jinping RP) ( )[5]
(Lianyungang RP) (Yaan RP)
(Feidong RP), (<0.018mm) 1.42 16S rDNA ¥7%E: P21
2% , ; PCR PCR
(1:1) , (D 16S P1 (5 “"GAGAGTTTGATCCTGGCTCAG-3 49

*1 SHBYTMANBINSHRE LLHI(P,05%)
Table 1 Available and total P,Os content rate in eight rock
phosphates (P,05%)

Rock phosphates source Total P,Os Available P,0s5

Jinning RP 34.51 0.40
Kunyang RP 34.56 0.38

Yaan RP 32.90 0.27
Jinping RP 33.46 0.13
Kaiyang RP 33.64 0.37
Feidong RP 33.41 0.13
Liuyang RP 34.33 0.35
Lianyuangang RP 34.62 0.18

1.2 ABES BiEiE

(1072~107%) ,
28 7d, ,
1.3 E#k P21 BBMRNE
1.3.1 HB&HE: 16h
24h P21 ,
30s, , 1< 10%fu/mL
1.3.2  HPR P21 X S MR MBS SR iR BE N ZE -
50mL ,
5g/L, ImL , 28
160r/min 7d 15000r/min, 4
Smin, 1~2mL pH

, 4
1.3.3 E#k P21 %t 8 FhESH AIARRAE WA E -
ImL 50mL ,
S5g/L, 28  160r/min

10d pH
, 4
1.3.4 MEFH%:
, pH pH
; P21
; SAS (SAS Institute

Inc., Cary, NC, USA)

1.4 EMEE
1.41 FEEFENEMEBENLNE: P21

16S P2 (5 ZGCCCCCGTCAATTCCTTTGAG-3 9

910~931

16S rRNA 8~27
PCR 50uL, 94  Smin;
30s, 55 50s, 72 50s, 30 ; 72
2ulL 1% , PCR
DNA , GenBank,
&R0 AT
53 Bk
456 s
, P21
, 7
1.20cm, 0.25cm, /
4.80,
2.2 P21 ERIREFE R BA A
P21 5
)
P21
1206.20mg/L  529.67mg/L, 52.72%
37.49% P21 ,
( 2

R2  EHK P21 3 5 MR BERE AR RRR

Table 2 Solubilization effects of P21 strain on 5 different

insoluble phosphates in liquid medium

Phosphates P,0s dissolved Phosphate

source /(mg/L) used /% pH
Cas(POs4), 1206.20 a 52.72 3.88 be
HA 529.67 b 37.49 4.52b
Zn3(POs4), 151.18 ¢ 8.22 595a
FePO, 53.13d 2.26 3.75¢
AlPO, 41.40d 1.42 4.04 be
Signif(P=) 0.01 0.01
P21 7d pH
(5.95) pH  (6.34) :
pH
(3.88 4.52 3.75 4.04) pH (6.88 5.76
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599 5.61) pH
(151.18mg/L) , pH 3.45 , P21
(53.13mg/L  41.40mg/L), pH (96.64mg/L  78.46mg/L  67.07mg/L)
(3.75 4.04)( 2)
" e s g
2.3 EITR P21 MBI RISHIAE (5.65<10° cfu/mL  1.45%10° cfu/mL  1.90<10°
’ P21 cfu/mL) (1><10° cfu/mL),
, « 3 8 108
( )
P21
, 10d 96.64mg/L :
78.46mg/L  67.07mg/L  65.24mg/L, P21 10,
P21
(6.40mg/L  3.35mg/L  2.13mg/L  1.22mg/L) (67.07mg/L  3.35mg/L)
P21 8

pH 4.0,

pH 4.0

>

# 3 EH P2 X 8 FELH A HERAR
Table 3  Solubilization of eight rock phosphates by P21 strain

Rock phosphorous Poluble P,Os CK ¥nsoluble P,0; Phosphate pH St.rain concentra-
source /(mg/L) dissolved/(mg/L) used /% tion /( Cfu/mL)

Jinning RP 117.42 a 20.78 a 96.64 a 5.60 3.44 b 1.55<10%¢
Kuyang RP 97.67 ba 19.21 a 78.46 ab 4.54 3.45b 9.85>10° a
Yaan RP 82.68 b 15.61 abc 67.07 ab 4.08 3.45b 6.45><107 b
Jinping RP 72.56 b 7.32¢ 65.24 b 3.90 514 a 5.45%10%¢
Kaiyang RP 26.01c 19.61 a 6.40 ¢ 0.38 481l a 5.65%<10° ¢
Feidong RP 10.67 ¢ 732 ¢ 335¢ 0.20 492 a 7.30<107 b
Liuyang RP 20.30 ¢ 18.17 ba 2.13 ¢ 0.12 531a 1.45%10° ¢
Lianyuangang RP 11.29 ¢ 10.07 be 1.22¢ 0.07 545a 1.90><10° ¢

Signif(P=) 0.01 0.02 0.01 0.01 0.01

24 EMEE ,
241 EENBELBEULEE: P21 P21
) ) ) (Erwinia herbicola var.ananas)(  4)
; ; 2.4.2 16SrDNA £7E: 16S rDNA
, : : (P1 P2) , 1462bp  PCR
> P21 ) BLAST P21 16S rDNA
’ 4 >
) 16S rDNA P21
; H>S ; (1
, P21
s Erwinia herbicola var.ananas P21
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Table 4 Physiological and biochemical characteristics of P21 strain

Characteristics Characteristics
Gram stain G- Glucose oxidation +
Motility + Glucose fementation -
Celation Liuefaction + Arabinose +
Indole producing + Mannitol +
Christensen’s - Galactitol -
H,S Production + Inositol +
Propionate utilizing - Galactose +
Citrate utilizing + Rhamnoee +
Nitrate reducing - Sorbitose +

Phenylalanine deaminase -

Fig. 1
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Isolation and identification of a novel phosphate-
dissolving strain P21

Hui Yang, Bingquan Fan ", Mingbo Gong, Quanxia Li

(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Phosphate-dissolving microorganisms can be applied for better use of insoluble phosphorus as fertilizer. ,
A phosphate-dissolving strain P21was isolated from soil samples in China. The isolate was identified as Erwinia
herbicola var. ananas, based on its 16Sr DNA sequence and physiological characteristics. Its activity was meas-
ured in solid media as well as liquid media using different phosphate sources including tricalium phosphate, hy-
droxyapatite, ferric phosphate, aluminium phosphate, zinc phosphate, and rock phosphates. E. herbicola could
strongly dissolve 1206.20mg tricalium phosphate and 529.67mg hydroxyapatite in per liter liquid media. The
strain showed high phosphate-dissolving ability for rock phosphates from Jinning and Kunyang in Yunnan prov-
ince, Yaan in Sichuan province and Jinping in Jiangsu province with the capacity of 6.64 mg, 78.46 mg, 67.07 mg
and 65.24 mg soluble phosphate respectively per liter medium, whereas the phosphate-dissolving ability to the rest
of the eight rock phosphates was weak. According to the experiments, the phosphate-dissolving ability of E. her-
bicola was specific to different rock phosphates, and phosphate-dissolving ability of E. herbicola was not directly
related to pH reduction of liquid media.

Keywords: phosphate-dissolving microorganism; identify; phosphate solubilization
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