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Isolation and identification of efficient organophosphate—dissolving bacteria from rhizosphere soil of
P—-efficient transgenic rice OsPT4
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Environmental Pollution Prevention and Control in Production Area, Ministry of Agriculture and Rural Affairs/Tianjin Key Laboratory of
Agricultural Environment and Agricultural Product Safety, Tianjin 300191, China)

Abstract: P—efficient transgenic rice OsPT4 shows a relatively high consumption rate of available phosphorus. To increase P-utilization,
organophosphate—dissolving bacteria were isolated from the rhizosphere soil of P-efficient transgenic rice OsPT4 by Pikovskaya
organophosphorus solid medium and classified by 16S rDNA gene sequencing. Fifteen organophosphate—dissolving strains were isolated, of
which six produced clear transparent circles on the organophosphorus medium and were used for purification and rescreening. Their
solubility index ranged from 1.50~6.33, and strain Y7 showed the highest solubility. Phosphate—dissolving capacity, after being cultured for
24 h, ranged from 10.60~87.43 mg- L', and strain Y7 showed the highest capacity. After culturing for 24 h, strain Y7 showed the highest
pH reduction, and the second highest alkaline phosphatase secretion (after strain Y11). Five of the strains (excluding Y7) were common

groups that could be screened from traditional field crop soil and they showed no difference in P—solubilizing ability or mechanism. Strain

WrRE B #9:2021-08-20  FABH:2021-11-01

YEE BT KR (1994—) 2, WL foE N B-E0Fge A, e Iy m Rl A 452 . E-mail : zhangle 1052@163.com

HBEMEE AT E-mail:zhaojn2008@163.com

EETA : 85N H R %1 (20162X08012005-005 ) 5 H [l Al A2 B FL-H Q5T TR BRI BIHTT: 55 (CAAS-XTCX2016015)

Project supported: The National Special Transgenic Project of China (2016ZX08012005-005) ; The Technology Innovation Program of the Chinese
Academy of Agricultural Sciences(CAAS-XTCX2016015)



TRAR L 45 < RO R DR KR OsPTA AR B iy AU AT LB A 11 1) 43 19 2 0 835

Y7 was identified as Pantoea sp., a common core group of endophytic bacteria in rice seeds. lts phosphorolytic mechanism was the

interaction of pH reduction and alkaline phosphatase secretion, which could be used as a resource for efficient phosphorolytic bacteria in

future research.

Keywords : P—efficient transgenic rice; organophosphate—solubilizing bacteria; 16S rDNA
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Table 1 Colony morphological characteristics of 6 strains of organophosphorus hydrolyzing bacteria

Bk Strain P32 Colony morphology B2 YL Gram test s Classify
Vi TE A TG s 7 DN R 6 N 5 BB - P
Y4 TN , NGRS, RN R E, /NITVER , 5 Pk G- il
Y6 T I 5, T b 1 6 A G G- 44
Y7 TEASAHLI , # G- Al

Y11 TEAREIE , 5455, RIEDEH RE G, /NIFEEE, 5 pkii G- AT
Y13 A NI , R, SR F6 R , 2 P6E G- Gl
T G-FRR 22 [RYL (SO R BT
Note : G- means negative for Gram.
R2 OB AEVBIERATAEISH =~ 1207
Table 2 Disolving phosphate zone diameter to culture community = 1000 a
zone diameter of organophosphorus hydrolyzing bacteria E I
s g0k
=0
——— p——" £~ 0
bk R LA T ELAE TV HET, 60 b
. Isolving phosphate Colony diameter/ T a2, 2 c
Strain . Solubility index ®= g 40r d d 3
dinmeter/mm mm S =
I
Yi 9.67+4.04cd 4.004<0.01bc  2.42+1.00¢ g 200 e
-
Y4 9.67+0.58cd 4.67+0.58ah 2.08+0.14¢ ? 0 Y1 Y4 Y6 Y7 Y11 Y13
-
Y6 7.00+1.00d 4.67+0.58ab 1.50+0.10¢ A 1% Bacterial strain
Y7 19.00£<0.01a 3.00+<0.01d 6.33+<0.01a RN TR R IR 22 57 % (P<0.05) . T
Y11 13.67+0.58h 3.67+0.58cd 3.8140.76b Different lowercase letters indicate significant difference among treatments
T T R (P<0.05).The same below
Y13 12.00+1.00be 5.00+<0.01a 2.40+0.20c

TE BRSBTS AN ) FBE3R1E 0.05 /K F |22 5 8.3 (P<0.05) .
Note: Different letters after each column of numbers indicate
significant differences at 0.05 level (P<0.05).

B2 o tRERHBEEAREESE 24 h IR
Figure 2 Phosphorus solubility of the 6 organophosphorus
hydrolyzing strains
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Figure 3 The pH and alkaline phosphatase activity of the 6 organophosphorus hydrolyzing strains
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Figure 4 Growth curve of 6 organophosphorus hydrolyzing strains
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Figure 5 Phylogenetic tree of established based on 16S rDNA sequences of 6 organophosphorus hydrolyzing strains
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