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Screening,identification and growth characteristics of soil
organic phosphate degrading bacterial strains
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Abstract: [Objective] This study screened organic-phosphate degrading bacteria from soil, identified
the bacteria,studied the physiological and biochemical characteristics to provide efficient and stable strains
with ability of degrading soil organic phosphate as bio-organic fertilizers. [Method) Using degrading circle
method and liquid shake flask culture method, phytin and lecithin were used as the only phosphate source
to screen bacteria from soil sample collected from various locations (the outfall of pesticide factory,cotton
field,orchard and vegetable plot) in Yangling,Shaanxi and molecular biological method was utilized for i-
dentification. The proper temperature and initial pH for strains were investigated as well. [Result) 25 or-
ganic-phosphate degrading bacteria were screened from soil samples. Z2-3, Z3-5,7Z3-8, and Z4-1 had high
phytin degrading rates,and LL5-2 and L7-1 had high lecithin degrading rates after recreening. The phytin de-
grading rates of Z2-3,73-5,73-8 and Z4-1 in liquid medium reached 64. 2% .,71.5%,67. 2% and 58. 1%,
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while lecithin degrading rates of L5-2 and L7-1 in liquid medium were 76. 7% and 84. 1%, respectively.
Physiological and biochemical characteristics and 16S rDNA analysis demonstrated that Z2-3,Z3-5,Z3-8,
74-1,1.5-2 and L7-1 were Pseudomonas plecoglossicida , Pseudomonas putida , Pseudomonas fluorescens ,
Pseudomonas fluorescens , Pantoea agglomerans and Brevibacillus agri, respectively. The most suitable
culture temperatures of phytin degrading bacteria and lecithin degrading bacteria were 28— 35 ‘C and 28
°C ,respectively,and the most suitable initial pH values of phytin degrading bacteria and lecithin degrading
bacteria were 8. 0—8. 5 and 7. 5,repsectively. [Conclusion) 6 strains with high organic-phosphorus degrad-

ing rates were isolated and identified. The most suitable culture temperatures and initial pH values were

obtained as well.

Key words: organic-phosphate degrading bacteria; isolation and identification; identification; growth
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Table 1 Determination of phosphate degradation ability of 25 soil organic-phosphate
degrading bacteria by transparency circle method
a HED o D o ag ED 0 0 o
Strains Solub%hzmg circle 901(my D/d strains Solub%llzmg circle .Lolony D/d
diameter diameter diameter diameter
(D) (d) (D) (d)
Z1-1 3.54+0.6 h 2.34+0.6 e 1.50.1 ef L2-1 8.34+0.1 bed 8.34+0.1c¢ 1.040.0 ¢
Z1-2 7.240.2 fg 5.94+0.1a 1.2+0.0 f L2-2 7.3%2.3 cde 6.241.8 de 1.240.0 ¢
72-1 15.6+1.0b 5.74+0.3 a 2.7+0.1b L.3-1 8.2+2.6 bed 5.540.3 ef 1.54+0.4 b
72-2 9.5+0.6 cd 4.841.0 abe 2.0+0.4 cde L.3-2 5.3+0.3 fg 5.3+0.3 ef 1.0+0.0 ¢
72-3 9.4+0.5 cde 5.1+1.0 abc 1.940.4 de L5-1 10.0+£0.7 ab 10.0£0.7 a 1.0+0.0 ¢
73-1 9.140.4 def 5.940.4 a 1.5£0.0 ef L5-2 10.44+1.0 a 4.8+0.6 f 2.64+0.2a
73-2 14.5+1.9b 5.7£0.6 a 2.5£0.6 be L.5-3 6.840.5 def 6.84+0.5d 1.0+0.0 ¢
73-5 5.74+0.5 g 4,8+0.5 abc 1.240.0f L5-4 9.540.5 ab 9.540.5 ab 1.040.0 ¢
73-6 23.1*t1.4 a 4,3+0.4 cd 5.44+0.8 a L5-5 4.7+0.5 g 4.7+0.5 f 1.0+0.0 ¢
73-7 7.24+1.7 efg 3.3%1.5 de 2.240.6 bed L5-6 8.7+1.2 abc 8.7+1.2 be 1.0£+0.0 ¢
73-8 10.7+1.0 cd 4.5+0.5 bed 2.47%0.0 bed L6-1 5.6+0. 4 efg 5.6+0.4 ef 1.040.0 ¢
Z4-1 11.5+1.7 ¢ 5.5+0.6 ab 2.1+0.2 cde L7-1 7.140.1 cdef 7.1+0.1d 1.0+0.0 ¢
L8-1 4.5+0.3 g 4.5+0.3 f 1.0£0.0 ¢
L« OB B3N 50 4 s 25034 50 5 K P (P<<0.05) . e
Note: Different lowercase letters in the same column mean significant difference (P<C0.05). The same below.
F 2 ETHREEMEFRZVNEN 25 kT EBNBIEHBE N B
Table 2 Determination of phosphate degradation ability of 25 soil organic-phosphate degrading
bacteria by shake flask culture method
;. T2 /0 ;. T2 0 . TR0 - T
degradation rate degradation rate degradation rate degradation rate
71-1 53.3%3.7 cd 73-5 71.5+3.2 a L2-1 8.5+ 1.5 def L5-4 14.142. 2 cde
71-2 26.1+2.5 ¢ 73-6 47,143, 7 def L2-2 15.242.4 cd L5-5 15.143.2 cde
72-1 54,47+1.9 cd 73-7 56.6+2.0 be L3-1 1.14+0.4 f L5-6 21.8+3.9 ¢
72-2 47.6+1.9 de 73-8 67.2+1.7a L3-2 7.7+1.4 def L6-1 0.0+0.0f
72-3 64.2+2.7 ab Z4-1 58.1£5.6 be L5-1 11.841.6 de L7-1 84.1+5.1a
73-1 38.9+2.7 1 L5-2 76.7+£7.2b L8-1 0.040.0 f
73-2 41.0£2.1 ef L5-3 6.340.7 ef
2.2 THEBNBERBENLTE PR B MR 23-5.23-8 Fl Z4-1, DL iK% . Z3-5,
2.2.1 AZAMAFIE THEBIM 6 bk LHEAHLBE  Z3-8 B0 Z4-1 2% UL H W E 4 2R — B, A B 563

o A A ) 2B A AR RRAE I e 25 R WL ER 3. iR 3 W]
WL, 6 RR T B LT R 86 L V-P RO B A IR 56 1Y
Shy BRI SO 5 3 4R A S i 06 445 SR Sk P L (H SR 55 A8
— L B T R 1 3 SR SR TR A L G L7
Z3-8;4 L5-2 ] DLk J5 0 fil§ /iR 6 5 B Z2-3 Fn L7-1
A1 o LA TR R 35 AT 7 A A TR 3 T 5 AR Ak il I 0 52 BH

R AR RT3 B B 2 AF S M T R Y
A B AR AIE 5 HG Al T R 18] 0 A AR AR 45 R A
—E RS RN RER E MR . 4 TR A AR A
RFAIE 245 S A BE 0 BT H BT PR B s SO 25 S TR
Yy T Book Heth AT ik — P U5
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Table 3 Physiological and biochemical properties of 6 soil organic-phosphate degrading bacteria

i Experiments 72-3 73" 73-8 Z4-1 L5-2 L7-1
L2155 Methyl red test — — _ _ — —
V-P JZ Jif V-P reaction _ _ - B - B
A AR K Oxidase test — + + 4 _ B
i H AL AR R Catalase test + + 4 + T T
VEW IR 5 Amylase test — — _ _ _ -
P fif§ iR 8 BB 56 Nitrite reductase test — — — _ T _
i R I8 IR B 56 Nitrate reductase test — + 4 4 + o

W SRR R BB A B RN — 7 R B RO
Note:“ -+ +” represents strong positive,“+ " represents positive,”“—" represents negative.

2.2.2 ¥ AEHmFEE IR A PR
PR Z3-5 195 DNA SR F 40 16S rDNA 5]
Pk PCR Y1 AR EELR 1.5 kb (4 3474 .
5 GenBank 1 [A)JE M JEHAH L , AR Z3-5 5 Pseudo-
monas putida strain HTe1(JF703647. 1) i) /% %) [7] 5
PEIR ] T 100 %6 , 254 28 B A AL R AE DU 5 285 31 S F
¥k Z3-5 % % N T LR B 5 ( Pseudomonas puti-
da); [A] B, Z2-3 5 Pseudomonas plecoglossicida
strain R8-323 (JQ659931. 1) iy J5 51l [A] g 1 ik 51 T
100 %% o HCHS B bR Z2-3 % 5 Ry 78 T BB T ( Pseud -
omonas plecoglossicida ); 73-8 5 Pseudomonas
fluorescens gene(AB680223. DRI E AR T 99%
DL B 856 AR B A AR R AR 0 2 25 1 % TR bR Z3-8 4
E N AR B M B (Pseudomonas fluorescens) ; Z4-
1 5 Pseudomonas fluorescens (AB681970. 1) 1Yy J#
HFEPEIR B T 100 %0 45 G A AR AL RRAE I 2 45 28

00 A Oz2-3:823-5:M23-8;E z4-1
60
50F
a0t
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20t

R /%

Phosphorus degrade rate

10
0

28 35 42
5/

Temperature

—10

B U G R B # ( Pseudomonas fluores-
cens); 1.5-2 5 Pantoea agglomerans (EU879089. 1) [A]
TR S T 99% LA b, %2 N A7 B (Pantoea ag-
glomerans) ; L7-1 5 Brevibacillus sp. (dq207364. 1)
R PRPE IR B T 99 % LA L L &5 A A B A A 45 4 0 22 4%
R R L7-1 % Oy MK ZF A A (Brevi-
bacillus agri) ,

2.3 ANEEHBEREEEMYS pH BEHNHE
2.3.1 RiEEA B R R GlE  AE R A
B — A~ E 2L PR 3R, 2 R A A ) 3 R
AEI A W AR R I 5 HP AR 2 1 R X
A0 G A AR G2 18 4 U A
ToH R AR G % ¥ LA RE ) AR R g X
AN TRl BE T - S3A HIL At I St 1T 4 A e RS R AT T RS
GEORIE 1R

A OL5-2;@L7-1 a
Q —
s 40
[}
k=
i:n 30F
33
w2 20r &
¥s a
- . s
S b
E: I T 1 L 1 1 J
0 L r Y £
7 14 21 28 35
—1os R BE/C

Temperature

PR 1 R Xk S AL B I i A R ) 5
AR TR S AR TA 5 B. OB NR R A7 1 5
PR b AN [ 5 B 2 7% [) — T ok 5 Ak BB i 10 5 % 2 St 3 (P<<0. 05) R R[]

Fig. 1 Effect of temperature on organic-phosphate degrading rates of soil organic-phosphate degrading bacteria

A. Phytin degrading bacteria;B. Lecithin degrading bacteria;

Different letters at the same bacteria mean significant difference (P<Z0. 05). The same in figure 2

& 1A, Z2-3 5 Z3-5 1F 28 °C I i i % i
LA ik 3] 55. 1% F1 32, 5% ;3 Z23-8 #1 Z4-1 7 35
°C i fiff i 20k SR A G R B R 43 ) = Gk 56. 600 ANl

54.9% ., MR TR, Z3-5 M Z3-8 7£ 28 5
35 CHMME R & m . B 2 NRE T R 0D %
S (P>0.05), 43 5 5 — 3 H iR B Ab ) i 0
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S, L7-1 78 28 °C T (10 fif 0 3 5 H Al i 28 4k 391 22 S5
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Fig. 2 Effect of initial pH on organic-phosphate degrading rates of soil organic-phosphate degrading bacteria

A. Phytin degrading bacteria; B. Lecithin degrading bacteria
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