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Figure 1. Contents of phosphorus in the ectomycorrhizal fungi
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Table 1. The concentrations of organic acids in the liquid culture mediums (mg/L)

Strain Oxalate Malate Citricate Succinate Acetate Total

Bo 11 103. 78a ND 42.88a 92.19a 49.40a 288.25a
Ld 01 42.07b 136.92a 30. 81ab 19.01b 49.03a 277. 84a
Pt 01 21.00c ND 15.73b ND 43.43a 80. 16b
Sb 05 16.22¢ 14.91b ND ND 38.88a 70.01b

ND means not detected.

R2. BFERHT

R E (mg/L)

Table 2. The concentrations of protons in the liquid culture mediums (mg/L)

Strain Bo 11 Ld 01 Pt 01 Sb 05

Total H* 0.66a 0.51a 0.25b 0.24b

H"* ionized from organic acids 5.58 x10 *a 3.87x10 7% a 3.63 x10 °b 3.26 x10 °b
Total H* to H™ ionized organic acids (% ) 8.45 7.59 1.45 1.36

In each line, the dates followed by different letters means significantly different (P < 0.05) .
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Table 3. Effects of phosphorous and signal inhibitors on oxalate efflux rate of the ectomycorrhizal fungi

Oxalate efflux rate [mg / (gedw=d ]

P levels Signal inhibitors
Bo 11 Ld 01 Pt 01 Sb 05
Low P CK 8. 86a 3.77a 0. 80a 0.63a
RR 5.28bed 2.19¢ 0.61bc 0. 45bed
TFP 6. 80b 2.79b 0. 44de 0. 46bcd
NIF 5.81bc 1.52d 0. 54bed 0. 33def
VP 5.60 bed 1.95¢d 0. 47cde 0.27f
averages 6. 47 2.44 0.57 0.43
Middle P CK 5.28bed 1. 60d 0.71ab 0.53ab
RR 5.38 bed 0. l4e 0.56 bed 0. 44bed
TFP 5.35 bed 0. 19e 0. 54 bed 0.41bed
NIF 5.29 bed 0.22e 0.57 bed 0. 36bcde
vp 4.59de 0. 14e 0.39de 0. 37bcde
averages 5.18 0.46 0.55 0.42
High P CK 2.95f 0.13e 0. 47cde 0.23f
RR 2.37f 0. 19e 0.41de 0. 32def
TFP 3.49¢f 0.22e 0.31le 0.25f
NIF 2.59¢f 0.12e 0.33e 0.28ef
VP 2.90f 0.13e 0.28e 0.29ef
averages 2.86 0.16 0.36 0.27
K Effect =0.0001 ™ =0.0001 ™ p =0.0001 " p=0.1719ns
Inhibitor Effect p=0.1672ns p =0.0002** p =0.0002* p=0.0016"*
K x Inhibitor p =0.0029 " p=0.0001"* p=0.0324" p =0.0006
Effect of strain p=0.0001"*

The dates followed by different letters means significantly differences (P < 0.05). * Means significant differences (P <0.05), ** means extremely

significant differences (P <

0.01) . ns means not significant differences (P > 0.05) .

T4 BHFRBRE.

SHME . ERNEBEFARERZBMEXME

Table 4. Correlation coefficients among concentration of phosphorus in culture media,

content of phosphorus in the ectomycorrhizal fungi and efflux ratio of proton and oxalate by the fungi

Correlation coefficients P in culture media Fungal P content Oxalate efflux rate H* efflux rate
P in culture media 1

Fungal P content 0.475™ 1

Oxalate efflux rate -0.264" -0.349™ 1

H" efflux rate -0.539™ -0.378" 0.776 ™ 1

™ means extremely significant differences (P <0. 01)
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P TR EL AR AR T 0 B OR B3 IR I T

Effect of phosphorus supply and signal inhibitors on
oxalate efflux in ectomycorrhizal fungi

Hongjun Yang, Yong Li, Jianguo Huang
College of Resources & Environment, Southwest University, Chongqging 400715, China

Abstract: [Objective] Phosphorous (P) is one of the essential elements for tree growth in forests. It is beneficial to
characterize oxalate secretion by ectomycorrhizal fungi in response to P supply for understanding the mechanism of P
mobilization in soils. [Method] In the present experiment, the influence of P supplies and inhibitors of Ca’" signal /
anion channel on oxalate efflux in ectomycorrhizal fungi was studied in the pure liquid culture with various P
concentrations. [Results] Ectomycorrhizal fungi released a large amount of H' and organic acids such as oxalate,
acetate, malate, citrate and succinate, which are important for mobilization of insoluble P in the soils. Oxalate accounted
for 15. 14% to 36.01% of the total organic acids released by the fungi and was accelerated in culture solution under the
condition of low P supply, but inhibited under normal and high P. [Conclusion] Ectomycorrhizal fungi released a large
amount of H" and organic acids, particularly oxalate, which might be beneficial to inorganic P mobilization in the soils
and improvement of P nutrition for their host plants.
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