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Screening of Phosphate-Solubilizing Endophytic Fungi from Ancient
Sophora japonica Leaves and Their Potential for Plant
Growth-Promoting
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Abstract: To explore the phosphate-solubilizing ability of endophytic fungi and their plant growth-promo-
ting potential, we evaluated the phosphate-solubilizing capability of endophytic fungi from ancient Sophora
japonica leaves in Zhougongmiao by the method of dissolved phosphorus cycle and molybdenum-bule, and
detected the effects of inoculated sterile host plantlet on chlorophyll, soluble protein contents, SOD and
POD activities. The results showed that, there were 28 out of 55 fungi strains from ancient S. japonica
leaves with phosphate-solubilizing capability, and twelve strains among twenty-eight endophytic fungi dis-

played strong capability of dissolving phosphate of Ca; (PO,), by a test of phosphate-solubilizing
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capability, they were Pestalotiopsis sp. (ZG-7) . Fusarium sp. (ZG-9, ZG-23, ZG-32, ZG-36 and ZG-53) .
Aspergillus sp. (ZG-15 and ZG-34), Alternaria sp. (ZG-39 and ZG-51), Trichoderma sp. (ZG-42) and
Epicoccum sp. (ZG-48). Two strains with strong phosphate-solubilizing capability were then picked up,
7G-15 and ZG-34, belonged to Aspergillus spp.. Their diameter of phosphorus solubilizing circle (d) and
d/D (D, colony diameter) were both higher than that of others, and their solubilization of Ca; (PO, ),
accounted for 1 238.28 mg * L' and 941. 22 mg « L™, respectively, which were significantly higher than
that of others and control (P<C0. 01). Four strains (ZG-7, ZG-9, ZG-15 and ZG-48) from different genera
were inoculated into aseptic S. japonica seedlings bottle to ensure their contact upon with each other.
Mycelium was observed infecting into the cortex cells and around the surface epidemical cells of root
tissue; under the treatment by Aspergillus niger ZG-15, S. japonica seedlings’ chorophyll content, solu-
ble protein content, SOD and POD net activities were all obviously higher than that of control (P<C0.05),
so, ZG-15 could maintain healthy seedling growth and improve seedling resilience, which showed a great
potential for ancient S. japonica protection and a potential application as an organism-fertilizer for forest tree.

Key words: ancient Sophora japonica; endophytic fungi; phosphate-solubilizing fungi; aseptic seedling;

growth promoting.
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Table 1 Preliminary screening results of the phosphate-

solubilizing endophytic fungi(d/D=>0. 4)

mﬁi D/mm d/mm d/D ﬁl% D/mm d/mm d/D
Strain Strain

7G-7 58 23 .40 || ZG-36 25 27 .08

2G-9 32 33 .03 || ZG-39 33 35 . 06

7G-15 50 60 .20 || ZG-43 15 17 .13

7G-18 36 37

0 1

1 1
72G-13 33 33 1.00 || ZG-42 50 25 0.50

1 1

1.03 || ZG-48 40 16 0. 40

1

7G-23 23 23 .00 || ZG-50 25 25 1. 00

7G-26 17 15 0.88 || ZG-51 36 15 0.42

7G-32 20 22 1.10 || ZG-52 23 25 1.09
5

7G-34 54 66 1.22 || ZG-53 29 29 1. 00

TE:d. BB B AR D. Wk AR
Note: d. Diameter of phosphorus solubilizing circle; D. Colony

diameter.
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at 0. 01 level
Fig. 1 The phosphate-solubilizing effect of twelve

endophytic fungi strains
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Table 2 Identification of the 12 phosphate-solubilizing endophytic fungi strains
W ¥4 5 Strain No. i Strain Wi Mk 45 Strain No. T Strain
7G-7 UL B Pestalotiopsis sp. 7G-36 B JJ 1 Fusarium sp.
7G-9 & JJ W Fusarium sp. 7G-39 A L Alternaria sp.
7G-15 4 Aspergillus sp. 7G-42 K% Trichoderma sp.
7G-23 i JJ W Fusarium sp. 7G-48 Bk Epicoccum sp.
7G-32 i JJ W Fusarium sp. 7G-51 HEMS AL Alternaria sp.
7G-34 8 Aspergillus sp. 2G-53 ik JJ W Fusarium sp.
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A. ZG-T(Pestalotiopsis sp.); B. ZG-9(Fusarium sp.); C. ZG-15(Aspergillus sp.); D. ZG-48(Epicoccum sp. )

Fig. 2 Colonization of mycelium of endophytic fungi in S. japonica
x3 BEUMAMNEEENERYS HEERERTWL
Table 3 The physiological indexes of S. japonica seedlings inoculated the phosphate-solubilizing endophytic fungi

g 2R ik 2 LU fE

< . ; - AR A R SOD i 1 POD {4
. 1
Strﬁi*No Chlorophyll content and their ratio/(mg « g7') Soluble protein SOD activity POD activity

T Chla Chl b ChlCatb) Chla/b  content/(mge« g™ /(U g™l emin™) /(U-g !+ min"!)

CK  2.3240.10c  1.2240.07b 3.540.17c  1.9040.03b  6.0140.39c  275.87+27.69cd 1 050. 624123 82¢
ZG7  2.7640.05b 1.3340.07ab 4.0940.12b 2.0940.08ab  5.3440.15c  303.95440.77bc 1 206. 6463, 85¢
7G99 2.5640.05bc 1.1740.02b  3.7440.07be  2.1940.02a  5.9340. 31c 231.13434.77d 1487, 924143, 10ab
7G-15  3.1540.10a  1.5140.05a  4.66-40.15a 2.0940.05ab  6.8440.59b 381.34410.77a 1 430.60+36. 76b
7G48  2.3840.08c 1.1540.09b  3.5340.17c 2.0840.11ab  7.7140.25a  341.03425.92ab 1 693.394160. 41a

TE : R R F5E3RORTE 0. 05 K- AF1E B35 P22 5+

Note: Different letters in the same column mean significant difference at 0. 05 level
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KT192384.1 (ZG-15)

0.01 100 LC105676.1 % % A. niger
KM877469.1 % A. niger
KJ778683.1 S 145 A. niger

KC895529.1 % #175 A. niger

54

JQ316517.1 # W %% A. ochraceus

KC253957.1 M #h%% A. fumigates

4'7 AY373862.1 7 IR 4 A. penicillioides
98 JQ724415.1 JRIR MES A restrictus

B3 Bk ZG15 M ITS RE LT W

Fig. 3 Phylogenetic tree of strain ZG-15 and related trees based on ITS sequence
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