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Effects of potassium on the secretion of proton and oxalate by ecto-
mycorrhizal fungi and the concentrations of nitrogen. phosphorus

and potassium in their hyphae
YUAN Ling ,FANG De-Hua, WANG Zhi-Hui, WEI Xing-Yuan, HUANG Jian-Guo  (Cos-

lege of Natural Resource and Environment,Southwest Agric. Univ. ,Chongqing 400716 ,China)
Abstract : Ectomycorrhizal fungi were grown in the liquid culture medium for 14 to 21 days. The efflux
rates of H™ and oxalate by the fungi were increased as the concentration of potassium decreased in the
medium. Taking into account of potassium replacement in the interlayer of 2 : 1 clay minerals by H™ and
the weathering of Al-O lattices by oxalate,the higher ability of potassium mobilization by ectomycorrhizal
fungi could occur in insufficient potassium systems than that in sufficient ones. Moreover,H" in the liquid
culture medium at harvest was not mainly from oxalate but from some unknown matters such as organic
acids. The concentrations of nitrogen,phosphorus and potassium in the fungi were influenced variedly by
the potassium in the culture medium. It suggests that their absorption by the hyphae could be affected by
the external supply of potassium.
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Table 1 The growth rates of ectomycorrhizal fungi
Treatments Pt 715 Pt 2144 Pt 441 Cg siv Lb 270
No K+ 1. 70f 1. 40f 0. 42gh 0. 76g 0. 96g
Low K* 4. 78ab 1. 40f 0.71g 3.16d 1. 38f
Middle K+ 5. 3% 1. 56f 0.37h 3. 80c 1. 56f
High K+ 4.66b 2.17e 0.22h 3. 96c 1.01fg
* (P=0.05) Data in the table followed with different letters are significantly dif-
ferent at p=0. 05.
2 (pmol/g dw « d)
Table 2 The rate of oxalate efflux by ectomycorrhizl fungi
Treatments Pt 715 Pt 2144 Pt 441 Cg siv Lb 270
No K™ 73. 86f 121. 58cde 206. 87a 134. 58cd 148. 79¢
Low K™ 39. 34gh 115. 59de 169. 88b 29.74¢g 104. 32e
Middle K* 28.61h 105. 58e 137. 74cd 23.62gh 78. 751
High K+ 29. 29gh 66. 42{g 104. 96e 18.18h 70.51f
* (P=0.05) Data in the table followed with different letters are significantly dif-
ferent at p=0. 05.
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Table 3 The rate of H" efflux by ectomycorrhial fungi

Treatments Pt 715 Pt 2144 Pt 441 Cg siv Lb 270
No K* 35. 35bc 54. 84a 13. 98de 28.13c 18.57d
Low K™ 9.57ef 53.87a 5. 88fg 13. 25de 18.32d
Middle K+ 10. 55de 42.11b 3. 02gh 8. 00ef 18.21d
High K 6. 01f 16. 25d 1. 47h 1. 62h 8. 92e
* (P=0.05) Data in the table followed with different letters are significantly dif-

ferent at p=0.05

4 s . H' H (pmol /L)

Table 4 The concentrations of oxalate,H™ from oxalate and H™ in culture solutions at fungal harvest

Ttems No K+ Low K* Middle K+ High K+
Oxalate 17.71 27.02 22.63 19.70
Pt 715 H* HT from oxalate 1. 02 1.27 1.16 1.08
HT Total HT 8.21 6.12 8. 09 3.95
Oxalate 61.61 54. 24 55. 60 50. 14
Pt 2144 H" HT from oxalate 1. 94 1.82 1. 84 1.73
H* Total H 20.93 26. 30 22. 39 12.58
Oxalate 40. 90 54. 94 49. 54 31.72
Pt 441 H™ HT from oxalate 1.57 1.83 1.73 1.38
H' Total H' 9.46 7.82 7.45 6. 57
Oxalate 33.91 32.44 31.23 25.52
Cg siv H™ HT from oxalate 1.43 1.40 1.37 1. 24
HT Total H 15. 82 14.77 9.52 2.21
Oxalate 65. 60 69. 31 59. 54 46.93
Lb 270 H" HT from oxalate 2.01 2.06 1. 90 1. 69
H* Total HT 15.43 13.82 13.47 9.32
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Table 5 The concentrations of NP .K in ectomycorrhizal fungi
Items Pt 715 Pt 2144 Pt 441 Cg siv Lb 270
Nitrogen
No K+ 2. 241 0.55¢g 3. 70e 2. 97ef 9. 13de
Low K* 20. 01c 2. 691 21. 94c 16. 03cd 30. 34b
Middle K™ 19. 59¢ 3. 56¢ 42. 66a 14. 26d 28. 84d
High K+ 20. 60c 2.61f 30. 85b 18. 18¢c 38.07a
Phosphorus
No K* 0. 45¢ 0. 33c 0.27c 0. 24cd 9.13b
Low K' 0.17d 0. 39¢ 0. 39¢ 0.13d 30. 34a
Middle K™ 0.17d 0. 45¢ 0. 34c 0.13d 28. 84a
High K+ 0. 20d 0.41c 0. 24cd 0.12d 27.07a
Potassium
No K 1.23g 1. 56g 1. 46g 1. 34g 1. 38g
Low K™ 10. 93e 36. 63b 23.33cd 5.83f 18.52d
Middle K+ 14. 09e 37. 34b 27.03c 6. 70f 21.38d
High K 26. 18¢ 43.18a 22.58d 6. 46f 30. 25¢
* (p=0.05) Data in the table followed with different letters are significantly dif-

ferent at p=0. 05.
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