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Rigaku

XRD(

[16]

1.2.2 1)

[17-18]

2) DNA
Hunter™  Guo 201
SDS-CTAB DNA @
DNA  PCR 1) Primer 1
(ITS1 5-TCCGTAGGTGAACCTGCGG-3’ )
Primer 4(ITS4 5'-TCCTCCGCTTATRGATATGC-3'
) DNA ITS1 1ITS2 5.8S rRNA
(50 pul) Primer 1  Primer 4
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Fig. 2 Biomass curves of different strains in potassium-bearing
feldspar medium
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Potassium-solubilization capacity (A) and desilication capacity (B) of different strains on potassium feldspar
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Fig.3 Stereomicroscope images of interaction of WJ007 strain on
potassium feldspar
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Fig. 4 SEM images of interaction of WJ007 strain on potassium feldspar
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Fig. 5 Energy dispersive spectrum of potassium feldspar under WJ007 strain
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Fig. 7 Molecular phylogenetic tree of Penicillium inferred from ITS sequences using maximum likelihood method
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Fig. 8 Effects of different culture conditions on potassium-solubilization and desilication of WJ007 strain
252 ( 2 9.74 mg/LL
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P [Tk T %1 EXRIWKT5EERLI)
A,B;C,Ds ( Table 1 Level and factor of orthogonal test(L3*)
60 1 pH 7) WI007 1 2 3
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> pH> TSil TSi2 TSi3 A2B1C2D2 C 40 1 60 1 80 1
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Table 2 Orthogonal experimental results of potassium-solubilization and desilication of WJ007 strains
A B C D (mg/L) (mg/L)
1 1 1 1 1 6.71 53.80
2 1 2 2 2 7.03 67.63
3 1 3 3 3 5.93 76.10
4 2 1 2 3 8.66 100.00
5 2 2 3 1 5.97 79.95
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A B C D (mg/L) (mg/L)
6 2 1 2 8.37 85.10
7 3 1 3 2 7.54 50.63
8 3 2 1 3 7.64 69.45
9 3 3 2 1 7.30 60.50
Tsi(Tx1) 19.67(197.53) 22.91(204.43) 22.72(208.35) 19.98(194.25)
Tsio(Tk2) 23.00(265.05) 20.64(217.03) 22.99(228.13) 22.94(203.36) T=65.18 T=643.16
Tsis(Txs) 22.48(180.58) 21.60(221.70) 19.44(206.68) 22.23(245.55)
tsi(t1) 6.56(65.84) 7.64(68.14) 7.57(69.45) 6.66(64.75)
tsia(tica) 7.67(88.35) 6.88(72.34) 7.66(76.04) 7.65(67.79)
tsia(tics) 7.49(60.19) 7.2(73.90) 6.48(68.89) 7.41(81.85)
R 3.33(84.47) 2.27(17.27) 3.55(21.45) 2.96(51.30)
Si C>A>D>B K A>D>C>B
Si  A;B,C,D, K A,B;C,Ds
A B C D pH T, T, T; T 1 2 3 tt b t3 R
1 2 3
x3 HESW
Table 3 Variance analysis
SS df MS F P
60.313 7(0.001 3) 2 30.156 8(0.000 6) 252.899 4(1004.317 7) 0.003 9(0.001 0)
120.692 4(0.005 8) 2 60.346 2(0.002 9) 506.071 2(4545.036 5) 0.002 0(0.000 2)
91.920 8(5.114 6) 2 45.960 4(2.557 3) 385.430 2(616.988 0) 0.002 6(0.001 6)
pH 5.785 8(0.006 9) 2 2.892 9(0.003 4) 697.965 0(5363.349 0) 0.001 4(0.000 2)
0.238 5(0.008 3) 2 0.119 2(0.004 1)
273.165 4(12.029 5)
WiJ007 Wi007
253 60 1
W1Jo07 A,BC,D, pH 7
3 154.44 mg/L
837 8.74 9.11 mg/L 8.74 mg/L 60 1 pH 6
WJ007 A,B;C,D; 3 8.74 mg/L
WJ007
154.56 152.49 151.28 mg/L 154.44 mg/L
W1Jo07
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3 0. ,2001, 32(4): 172-178
[2] ) , .
1. , 2005, 36(2): 253-258
8 [3] ) ) ;-
WI007 []. ,2012,
24(9): 773-776, 785
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Screening, Identification and Cultivated Condition Optimization of High
Efficiency Potassium Solubilization and Desilication Fungus Strain

ZHANG Hongfang, HE Gang, WU Lvying, SUN Desi, CHEN Ye "
(School of Pharmacy and Life Sciences, Jiujiang University, Jiujiang, Jiangxi 332000, China)

Abstract: In order to excavate the functional endophyte fungi resources, a fungus strain, named WJ007 with
high-efficiency potassium solubilization and desilication was screened from Stenoloma chusanum, it was identified as Penicillium
spinulosum based on morphological characteristics, IDNA ITS sequence and phylogenetic relationships analyses. Its optimal
culture conditions obtained by single factor and orthogonal experimens for desiliconization were glucose as carbon source, yeast
extract as nitrogen source, carbon and nitrogen ratio of 60 1, initial pH 6, and culture soluble silicon content in liquid is 8.74
mg/L under these conditions; while its optimal culture conditions for potassium solubilization were glucose as carbon source,
protein peptone as nitrogen source, carbon and nitrogen ratio of 60 1, initial pH 7, and soluble potassium contents in culture
solution is 154.44 mg/L under these conditions. It is significant for the development and utilization of plant endophytic fungi to
optimize fermentation conditions of potassium solubilization and desiliconization for WJ007.

Key words: Endophytic fungi; Potassium-solubilization; Desilication; Isolation; Identification; Fermentation condition
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