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Rhizosphere pH of Pinus yunnanensis Franch. and Rhizosphere pH
of P.yunnanensis Seedlings at Different Phosphorous Rates

DAI Kaiie">, SHEN You=in"> ,ZHOU Wen-un', DENG Yun', LI Yang-ping', FU Jie’
(1 Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla, Yunnan 666303, China; 2 Central South
Forestry U niversity, Changsha 410004, China; 3 Graduate School of the Chinese Academy of Sciences, Beijing 100039, C hina; 4
School of Life Science, Yunnan University, Kunming 650091, China; 5 Northwest Sci-Tech U niversity of Agriculture and
Forestry, Yangling, Shaanxi 712100, China)

Abstract: T he rhizosphere pH value of Pinus yunnanensis Franch. in the P. yunnanensis forests at different
ages of the stands located in the red—soil regions of central Yunnan province, and the rhizosphere pH value
of P.yunnanensis seedlings treated with different phosphorus rates were measured to study rhizosphere pH
of P.yunnanensis and rhizosphere pH value of P.yunnanensis seedlings fertilized at different phosphorous
rates. T he results showed the rhizosphere and non—rhizosphere pH value of P. yunnanensis ranged within 3.
49 3.79 under low-phosphorous circumstances; P. yunnanensis had a remarkably lower pH in its
rhizosphere than that in its non—rhizosphere and the difference reached a extremely significant level, but
there were msignificant differences among the rihizosphere pH value of P. yunnanensis in P. yunnanensis
forests of different age groups; the P. yunnanensis seedlings could lower its rhizosphere pH and its pH-
decreasing capacity increased with the phosphorous rates reduced. The results of this study about P.

yunnanensis are different from the results of other studies about tree species other than P.yunnanensis to
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some extent and rhizosphere acidification is one of the effective responses of P. yunnanensis to low-
phosphorous environments.

Key words: P. yunnanensis; rhizosphere; pH; phosphorous; environment; soil
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'8l Hughes , 2003 4 9 11 ,
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,Marschner (2000 m,NW) 115 65 45254
2 3 2 3 2
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7 [14] 3 7
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2 9 pH 9
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(Pinus yunnanensis Franch. ) )
70%'", LS 1.
) pH
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Table 1 Quadrat description of the Pinus yunnanensis forests
Age DBH Height pH Organic Total N Available N Total P Available P
(a) (em) (m) matter (%) (%) (mg- kg™ 1 (%) (mg- kg™
115 43 22.0 3.73 0.892 0.040 7 52.76 0.0214 1.712
65 21.1 14.0 3.62 0. 844 0.043 1 41. 89 0.0195 0. 856
45 16.6 9.3 3.71 0. 646 0.038 3 43. 04 0.0207 1.783

25 951 7.0 3.73 0. 838 0,046 7 52. 33 0.016 4 2.162
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Table 2 The pH value in rhizosphere and non—rhizosphere
of the Pinus yunnanensis forests with different ages
115 a 65 a 45 a 25a
Sample
R w PRy g YR o YR g v RV
T1 3.61 3.77 -0.16 3.49 3.59 -0.10 3.56 3.61 - 0.05 3.59 3.74 -0.15
T2 3.54 3.69 -0.15 3.55 3.58 - 0.03 3.67 3.64 0.03 3.72 3.79 -0.07
T3 3.54 3.67 -0.13 3.63 3.77 -0.14 3.63 3.79 -0.16 3.64 3.77 -0.13
A 3.56 3.71 -0.15 3.56 3.65 - 0.09 3.62 3.68 - 0.06 3.65 3.77 -0.12
verage
3 pH
Table 3 Rhizosphere pH value of the Pinus yunnanensis seedlings at different P rates
Determined time
Treatment g, 2h 5h 8h 11h 24 h 34 h 48h 54 h 72 h
NP1 6.4 5.0 5.6 5.6 5.8 5.0 4.2 4.8 4.6 4.6
NP2 6.4 5.0 5.6 5.6 5.6 5.0 4.2 4.8 5.2 5.2
NP3 6.4 5.0 5.4 5.6 5.8 5.4 5.4 5.2 5.2 5.4
NP4 6.4 5.0 5.4 5.6 5.6 5.4 4.2 4.8 4.6 4.6
MP1 6.4 4.8 5.2 5.2 5.4 5.4 4.4 4.8 4.6 4.8
MP2 6.4 5.2 5.6 6.0 6.0 5.4 4.8 4.8 4.6 4.4
MP3 6.4 5.6 6.0 5.8 5.8 6.0 6.0 4.8 4.6 4.8
M.y 6.8 5.2 5.8 6.8 6.0 5.6 §.2 5.8 5.6 4.4HP1
HP2 6.4 5.8 5.8 6.2 6.0 5.6 5.6 5.6 5.8 5.8
HP3 6.4 5.8 5.4 5.8 6.0 5.0 5.0 5.2 4.8 5.0
HP4 6.4 5.8 5.8 6.2 6.0 5.0 5.0 5.2 5.6 5.2
MPO1 6.4 5.2 5.0 4.8 4.8 4.2 4.4 4.8 4.8 4.8
MPO2 6.4 5.2 5.0 4.8 4.8 4.2 4.4 4.8 4.8 4.8
:NP. sMP. ;HP. ; MPO.

Note: NP, MP and HP. mean zero P rate, normal P rate and high P rate, respectively ;M PO means stanted seedlings at the normal P rate.
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Table 4 Rhizosphere and non-—rhizosphere pH value of several tree species
(25a) (45 a) (65 a) (115 a) (41 a) (11 a) (19 a)
Item P. yunnanensis P.yunnanensis P.yunnanensis P.yunnanensis Q.variabilis C. lanceol ata P.taeda
Rhizosphere 3.65 3.62 3.56 3.56 4.74 4.77 4.90
Nonrhizosp here 3.77 3.68 3.65 3.71 4.52 4.89 5.18
oo ot 3.2 1.6 2.5 4.0 4.9 2.5 5.4
non-—rhizosphere( %)
(1 [25]:(2) (%)= ( pH- pH)/ pH-

Notes: (1) The data about Quercus variabilis, Cunninghamia lanceolata and Pinus taeda are cited from reference paper [25]; (2) The

difference percentages of rhizosphere and non—rhizosphere pHs= (non hizosphere pH = rhizosphere pH) /non —rhizos phere pH-

; « 9,

pH
(12 2) 2.9% (22 a)4. 0%

5.3% ",

(.31 a)
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