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Phosphate-solubilizing characteristic of a Penicillium pinophilum
strain JP-NJ4
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Abstract: [Objective] The shortage of phosphorus in the soil is one of the causes for declining of
Pinus massoniana stands. One fungal strain Penicillium pinophilum JP-NJ4 which had strong
capability to soluble phosphate was isolated from Pi. massoniana rhizosphere early. The research
studied on inorganic phosphorus and organophosphorus-solubilizing capability of the strain.
[Methods] Phosphate-solubilizing efficiencies on different phosphorus compounds, secretion of
organic acids and enzymes of P. pinophilum JP-NJ4 were measured. Then phosphate-solubilizing
characteristics of JP-NJ4 were analyzed. [Results] Four insoluble inorganic phosphates were used as
a sole phosphorus resource for P. pinophilum JP-NJ4. The results showed that the strain JP-NJ4 had
the highest phosphate-solubilizing capability for Ca;(PO,),. The capacity to solubilize four inorganic
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phosphates was Ca;3(PO4),>AIPO>CaHPO,-2H,0>FeP044H,0. It revealed that P. pinophilum
JP-NJ4 mainly secreted gluconic acid, oxalic acid and malonic acid. The results of determining the
activity of phytase and phosphatase showed that the phosphatase activity of the strain is higher. The
strain JP-NJ4 also had certain phytase activity. The strain had a promising biodegradation function
and its degradation rate of glyphosate reached 49.6%. [Conclusion] It showed that different chemical
bonds had different effects on phosphate-solubilizing capability of the strain JP-NJ4.
Phosphate-solubilizing capability and pH of fermentation broth was negatively correlated. Gluconic
acid and oxalic acid had predominance in solubilizing Ca3(PO,), and AIPO,. The tested strain JP-NJ4
had an excellent phosphate-solubilizing function and great application potential on forestry biological
fertilizer.
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Table 1 The type and concentration of organic acids secreted by P. pinophilum JP-NJ4
HHLERFPZE Organic acid species (g/L)
BEikk Strain AR iR [TSpiv
Glucose acid Oxalic acid Malonic acid

R
Total acids (g/L)

TEFATE 75 JP-NJ4
P. pinophilum JP-NJ4

ROH BRI AE T2 0 R 96 h BN T 2 RBERET ik, (RAEAE— S HJRIBRAEROPT AR T R )
W, MR AR T R X RO O R AR RS R Rk, AR O A AR, A

6.1 0.9 0.2 7.2

(A 4). RGN SR FF I8 s P A s R B e e ol L TR B
2.5 MENEFST IP-NJI4 AR FniE BE BEE 1 Hag IP-NJI4 FI| FH A BERER AR RS 25 Ho i gt — 45

JNF 2 0TS, WERAE R JP-NJ4 HAREMRE BT TIE, RUNZE SR M BT R iR DL
WRM G, FRE MBS R TE e 3k 2 100 UL REJ). RB 054520 45 2= (Cymbidium goeringii)A
DA Lo M PRt R v B BRI TS P C B 25 5, M PN AR R A ML AN 1R 1A 5E 2 JK 7 T (Burkholderia
SNERYE K B PE B R BTG PR 7E 1% /K F A B2 arboris) N85 /Kf#ERBEARRE 71 0.03 g/L, A
5o PHATERE IP-NI4 (B RR S X AR O BERR  FEPATT R IP-NJ4 GRS URBENR My 0.1 g/L,
RE 7 HAT —E 5, [Fnf, WEMATTEE P-NJ4 By DI EA RIFAOfR A DL RE

— 3 A R B P (% 2), DB IP-NJ4 TRAR XA R o AE ) 1 ok i BB T B B TR WA B st

B —E R RERE T - FEREPESN, I8 SAS TR ME B IR A 25 4 N d o0 A
~. [10, 29-30] SE o “,\éj: A g S, 4 ,

3 %%—'ﬁiﬂ‘iﬁ * o H TSR TOHLBAE IR 4544 20l 25 B AR K

AEEEE R RO AT B
IR EAE R BLARE IR igo g in 995 IP-N04 16 & FICR BRI R

I IR I, SRR B RARRAT ,
=R i 1300 mo/L, HUCRBERRE . BLULIRH A

D
(=]

g
-
¥ Ewl A Rl 12 VR 25 M B . Redldy 2605t fi
% Ta 30 4 2L 1 1% 5 il 25 (Aspergillus  tubingensis) #1 2 il 25
w2 VA 4 R B 2 ) R ] X R ]
i A B IR 5 PRV B A T
5& 0 12 24 36 48 60 72 84 96 108 120 o} B i3] 5 %% (Paecilomyces marquandii) AAL 7EA

BB F] 5 4 I B9 R [ SRR K RS e A L T e

Fermentation time (h)
o e e BERE S L1447 26 5.
uE E - =3 “—n':.\ %% P, NN YRV N T
4 TR PN RREHRNATHS ATBFIERIERRAE S 50 pH (LB T R
Figure 4 Glyphosate-degrading curve of P. pinophilum /. [33-36] . X
IP-NJ4 iR AR B3 A A ek ST B 2 ) AS A TE

R2 BENEE IP-NJ4 HEREE K ERREETEE

Table 2 Phosphatase and phytase activity of P. pinophilum JP-NJ4
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_— —— o e PR
BB R RIS P W B R T P P Bl R 8 P BPEBHRRMETE  ppace activity
Strain - Acid phosphatase  Alkaline phosphatase activity Acid phosphatase activity ~ Alkaline phosphatase (UIL)
activity (U/L) (U/L) (U/L) activity (U/L)
JP-NJ4 2 107.70+0.03B 2107.80+0.03B 2 110.20+0.10A 2 109.00+0.05B 111.50+1.60

Note: P<0.01.
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