2010 1 18 1
Chinese Journal of Eco-Agriculture, Jan. 2010, 18(1): 94-97

DOI: 10.3724/SP.J.1011.2010.00094

Cag(PO4)2 SLO1

BOPE2 AL sk 2

1. 730070;
2. - 730070)

KI8T A B R A7 I E A0 B 2R 38 Cag(POy), & & T MESEAR B T SLOL Wy A& K Anfg sk a7 . £ R KW
BRI 40T, Bk Cag(PO,), B BRI HF EAK, 89 L AHEEEFZWHN 59 L 3g-L L 19 L™
#1059 - LA FEH 116.9%. 127.7%. 130.1%7F0 132.7%. 0~8 g - L™ th Cag(PO,), & & 3t Bl 4, T 4k e 48 5% fk
NEBFELR, REETUAHBEERZ D 5H% A d B L(E D/d kM8 8 ph e B 3035 4o 38 b b 8 5% 6
; HEHKEH T 15 CTRAF, 4 CRZ. I F R AR LT W A0 o 48 5% 6k /1 1 -18 'C>-10 'C>4 C>15 C> 28
"C>35 C; FRERABE T SLOL WAk H % EAZ A 4 °C>15 C>-18 'C>28 'C>-10 'C>35 C; Wik F FBE
T 60d B W EE A E H 15 C>4 'C>28 'C>-10 C>35 CT>-18 C.
MHEMBE MHRh AK&hHN KREERE HELEE
: 5154.4; $812; S41 TA : 1671-3990(2010)01-0094-04

Growth and phosphate-dissolving ability of strain SL0O1 under different
storage temperatures and calcium phosphate levels
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Abstract The growth rate and phosphate-dissolving ability of phosphate-dissolving rhizobium SLO1 in different calcium phosphate
[Cas(POy),] content of substrate and storage temperatures were determined. Based on solid culture, the results indicate enhanced
colony growth with increasing levels of Cag(PO,),. Colony diameter of treatment with 8.0 g - L™ Cag(PO,), is respectively 16.9%,
27.7%, 30.1% and 32.7% higher than that of 5.0 g -L ™%, 3.0 g -L ™%, 1.0 g -L ™ and 0.5 g -L ™ Cas(PO.), treatments. At Cas(PO,), range
of 0~8.0 g - L%, the phosphate-dissolving ability of the strain is not obviously different. It is therefore more suitable to use D/d
(phosphate-dissolving ring diameter to colony diameter) ratio in measuring phosphate-dissolving ability of strains in solid surround-
ing such as soil. Bacteria liquid is best preserved under 15 “C, followed by 4 “C. Phosphate-dissolving ability of SLO1 under different
storage temperatures is —18 C > -10 °C >4 'C > 15 C > 28 C > 35 "C. The order of SL01 colony diameter under different storage
temperatures is4 'C > 15 C >-18 'C > 28 'C > -10 ‘C > 35 "C. Order of viable bacteria amount of strain preserved for 60 d under
different temperatures is 15 °C >4 °‘C >28 'C >-10C >35"C >-18 C.
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, 1.4 SLO1 60 d
(Bacillus megaterium)®
, SLO1 YMA
7] 1 ,28 140r-min* 20 h, ODsgoonm
1 YMA 05 35
SLO1, , 28 15 4 -10 -18 ,
, 60 d 1x10° , 0.2mL
, , YMA :
, 8] 3 , 4
PKO
sLo1 , . 10d d
D, 4
1.5
1 #RIEFZ DPS EXCEL
1.1
64 18 SLO1,
R 2 GERENH
EO AR R E g =it . PKO
10 g, (NH,),S04 0.5 g, NaCl 0.2 21
g, KCI 0.2 g, MgSO, - 7H,0 0.03 g, MnS0O, 0.03 g, ! 1;13;‘01 Ca3(z(zg)12 PKO
FeSO, 0.003 g, 0.5 g, 10 g, ' )
Cay(PO.), (R? = 0.81),
1 000 mL, pH=7.0, Caz(PO,), B
(9] [10] y=0.2197x+4.9709 8¢9 - L™ Caz(POy),
YMA KH,PO, 0.5 g,
1.0 10.0 g, MgSO, - 7H,0 0.2 () ’ 0.9 mm, >
NaCl 0.1 ng-68 72, Y gl 0400 |_2 TP eeLtagelt gLt osgeL L10.9%
al B2 g pRzhenls me- 127.7% 130.1%  132.7%, (P<0.05);
15¢ 3g-L"
1.2 Cay(PO.); sLo1 | 47 mm. 8g-L7 5g-L"
X X 68.1% 79.7%, (P<0.05),
PKO , 8g-L- 5¢g-L"
. . 9 d , Cay(POL),
3g-L" 1g¢g-L 05g-L Ca3(P0O,)2 D/d 3
, 1 3 g- L_l Cag(PO4)2 g- Lfl 221’ 8 g- Lfl
) 4 5g-L" 151.4%  134.8%,
YMA 2h (P<0.05) ]
! 3 ' 14 d Ca3(PO,);
d D, Drd £ 1 FE Cay(PO,), & B H b K R HRHS 5 ) KB M
(1] Tab. 1 Influence of calcium phosphate content on the
ability of phosphate-dissolving and growth of isolate
13 SLO1 SLO1 in solid medium
4 SLO1 2h 1 Caz(PO4); d D
YMA 28 120 r -min~?t Calcium Colony Phosphate-dissolving D/d
' phosphate diameter ring diameter
ODsoonm 0.5 : content (g - L) (mm) (mm)
28 18 4 _18 5 d 8 6.9+0.36a 10.1+£0.16 1.46+0.13b
' 5 5.9+0.65ab 9.7+0.82 1.64+0.09b
15d 30d 2% YMA 3 5.40.25bc 8.9+0.37 1.65£0.04b
, 0.5 1 5.3+0.76bc 8.8+0.58 1.66+0.08b
60 d . 0.5 5.2+0.75hc 8.9+0.71 1.72+0.04b
PKO , | dicator 4.70.34¢ 10.4%0.21 2.21+0.09
4d d D (P<0.05, LSD ),

Different letters in one column mean significant difference at
P<0.05 level by LSD. The same below.
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, 60 d ,
, D/d 28.5%~51.4% ,
2.2 ( 3) 60d 15 ,
6.70x10% cfu - mL™?, 28 35 -10
2 , YMA , 28 -18 1.21x10* 1.60x10* 1.47x10*
18 4 3.96x10" ;4 ,
d D/d 2.98x10° cfu - mL™, 15
: -18 15d- ' 30d- ' (P<0.05); -18 , 1.69x10*
, 431 mm 3.92mm, cfu - mL™, 35 -10 ,
5d- ' 1351% 122.8%; D/ 1.67 , 4~15
1.73, 5d- ' 103.1% 106.8%, 35 ,
(P<0.05) -18 , .10
, D/d ,15 4
, 5d 15d 30d , 6.03mm 6.47 mm,
-18 28 127.6% (P<0.05), -10 35
175.9%  151.9%, D/d 28 112.5% , 4 69.86% 68.01%
121.1%  131.1%, (P<0.05), , D/d
, y = -1.391 7x
2.3 + 21.325, R’= 0.969 -18 D/d
1.95, 35~4 10.16%~57.25%(P<
6 YMA 0.05),
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Tab. 2 Influence of subculture cycle under different storage temperature on the ability of phosphate-dissolving and
growth of isolate SLO1 in liquid medium

(d) (D)
Subculture cycle (d - cycle™) Storage temperature () Colony diameter Phosphate-dissolving ring diameter D/d
(mm) (mm)
5 28 2.50+0.37¢ 3.52+0.21 1.44+0.12b
18 2.73+0.09bc 3.81+0.15 1.4140.17b
4 2.42+0.17c 3.63+0.08 1.51+0.04ab
-18 3.19+0.15b 5.16+0.32 1.62+0.13a
15 28 2.45+0.22¢ 3.35+0.19 1.38+0.21b
18 2.63+0.15bc 3.76+0.37 1.43+0.16b
4 2.67+0.24bc 4.06+0.13 1.54+0.09ab
-18 4.31+0.27a 7.21+0.33 1.67+0.05a
30 28 2.58+0.51c 3.39+0.53 1.32+0.11bc
18 2.60+0.65bc 3.61+0.37 1.39+0.09bc
4 2.85+0.31hc 4.51+0.49 1.60+0.12ab
-18 3.92+0.55a 6.74+0.73 1.73+0.10a
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Tab. 3 Influence of storage temperature on the viable bacteria number and ability of phosphate-dissolving and growth of isolate
SLO1 in liquid medium

. . d ()
Storage temperature () VlabI?Cl;jc_ter:Eirl;meer Colony diamete(r ()mm) Phosphate-dlss?rlT:/rlnr;g ring diameter D/d
35 (4.18i0.23)><104d 4.40+0.26¢ 5.50+0.29 1.24+0.18d
28 (5.55i0.57)><1060 4.65+0.15bc 6.86+0.35 1.47+0.05¢c
15 (6.7010.36)><108a 6.03+0.21a 9.43+0.11 1.56+0.06¢c
4 (2.98i0.25)><108b 6.47+0.32a 11.43+0.40 1.77+£0.03b
-10 (4.57i0.58)><104d 4.52+0.46¢ 8.30+0.44 1.86+0.04ab

-18 (1.69+0.28)x10%d 4.69+0.12bc 9.01+0.41 1.95+0.04a
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