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Table 1 Some basic physical-chemical properties of test soil
Soil parent  Sampling  Cultivation Soil Sample  Organic matter  pH Total K Total P Olsen - P
material location years fexture number /( g/ke) /( g/ke) /( g/ke) /( me/kg)
>30 a 2 29.46 be 4.03 b 32.06 a 0.62 a 35.25 a
20~30 a 2 29.13 b 4.19 ab 29.04 be 0.54 a 31.81 ¢
10 ~20 a 2 32.21 a 4.26 ab 29.05 ¢ 0.50 a 12.10 d
3~10a 2 29.44 ¢ 4.32 ab 30.08 b 0.65 a 33.40 b
3 18.67 d 4.28 a 28.05 ¢ 0.59 a 10.24 e
20~30 a 1 12.29 d 3.91b 30.07 ¢ 0.20 b 10.24 a
10 ~20 a 2 18.76 a 3.99 b 27.05 d 0.25 a 8.81Db
3~10a 3 13.67 ¢ 3.98 b 31.04 b 0.19 b 2.59 d
2 15.79 b 4.24 a 34.04 a 0.20 b 6.24 ¢
>30 a 2 19.41 b 4.11 a 50.18 a 0.45 a 9.88 b
10 ~20 a 1 20.56 b 4.14 a 41.03 ¢ 0.45 a 16.09 a
3~10a 1 22.35 a 4.04 a 43.08 b 0.17 b 3.44 ¢
2 13.19 ¢ 3.84 b 41.12 ¢ 0.17 b 16.80 a

0.05
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Fig. 1 The isotherms of rhizosphere soil and soil phosphate sorption
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Fig.2  The isotherms of different kind parent material

rhizosphere soil phosphate sorption
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Fig.3 The isotherms of different cultivation years rhizosphere

soil phosphate sorption
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2 Langmuir

Table 2 Aptness of phosphate sorption values in tested soils for Langmuir equation

C/X =(C/X,) + 1/(KX,)

m

Soil parent material Sampling location Cultivation years Correlation coefficient
>30 a C /X =0.0043 C +0.1113 0.941
20 ~30 a C /X =0.0027 C +0.0812 0.924
10 ~20 a C /X =0.0029 C +0.0767 0.926
3~10a C /X =0.0033 C +0.1137 0.919
C /X =0.0022 C +0.0846 0. 880
20 ~30 a C /X =0.0011 C +0.0203 0.773
10~20 a C /X =0.0012 C +0.0318 0.869
3~10a C /X =0.0010 C +0.0137 0.915
C /X =0.0010 C +0.0190 0.899
>30 a C /X =0.0037 C +0.2305 0.841
10 ~20 a C /X =0.0029 C +0.1026 0.892
3~10a C /X =0.0028 C +0.1715 0.774
C /X =0.0025 C +0.1408 0.789
o MBC X, 32.93 %
8.76 % -
; MBC 3 K
o K 0.071 0.052
2.3.1 K
3 X, 540 mg/kg K 0.013 0. 001 (
0.029 MBC 15. 61 3) MBC 20 a 20 a
X, 484 mg/kg K 0. 038 ;
MBC  18.20, X, 10 ~20 a ; 10 ~
K  MBC 20 a o
o 2.4
nis
2.3.2 “ 7
3 X,
X, K MBC 3 (Olsen - P) X,
933 mg/kg 0.054  50. 83, ( Degree of P saturation
DPS) :
o MBC X, DPS = / x 100
=( AOlsen - P) /100X,
2.3.3 °
3
X, X, K
30.77 %; o Olsen -P X
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Table 3 Change of P adsorption characteristic values for rhizosphere soils
(KX,,)
Soil parent material Sampling location Cultivation years Al me/ke) K Maximum buffering capacity
>30 a 243 0.042 10.27 d
20~30 a 366 0.034 12.37 b
10 ~20 a 351 0.039 13.61 a
3~10 a 304 0.029 8.93 e
459 0.026 12.13 ¢
20~30 a 948 0.052 49.34 b
10~20 a 820 0.039 31.71 ¢
3~10 a 1039 0.071 74.27 a
981 0.054 52.69 b
>30 a 268 0.016 4.34d
10~20 a 348 0.030 10.58 a
3~10 a 399 0.017 6.82 c
401 0.019 7.60 b
4 DPS 10 a 10 a  DPS
DPS  2.28 3.45 14.51 320%;
3.72 ) 0.25
DPS ; 1.08 333%;
9. 40 2.78 o
0.71,
3
4 3
DPS
3 ~10 a DPS .

4

Table 4 Change of Soil P saturation characteristic values for rhizosphere soils

Soil parent material Sampling location Cultivation years Pabsorption saturation
>30 a 14.51 a
20 ~30 a 8.69 ¢
10~20 a 3.454d
3~10a 11.01 b
2.23 e
20 ~30 a 1.08 a
10 ~20 a 1.07 a
3~10a 0.25 ¢
0.64 b
>30 a 3.69 ¢
10 ~20 a 4.62 a
3~10a 0.86 d

4.34b
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t
Table 5 Paired Sample Test
t
Eigenvalue Table 4 Paired Sample Correlation Table 4 Paired Sample Test
Correlation Std. Dev iation Std. Error Mean Sig. (2 - tailed)
X, /(mg/kg) 0.967 75.899 28 33.943 19 0.046
K 0.937 0.007 33 0.003 28 0.008
Olsen - P/( mg/kg) 0.317 18.289 01 8.179 09 0.467
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Kinetics Study on Phosphorus Adsorption of Rhizosphere
Soils in Tea Garden

YANG Wei ZHOU Weijun BAO Chunhong YANG Jun

( College of Resources and Environment Hunan Agricultural University Changsha 410128 China)

Abstract: Characteristics of tea tree favor with accumulation aluminum and acid environment and phosphorus is
very easy to be fixed in acidic soil. In order to explore the phosphorus adsorption processes and reaction mechanism
in tea thizosphere soil the culture experiment of adding phosphorus was carried out collecting tea rhizosphere soil of
different parent materials and planting time in 2011. The phosphorus adsorption processes and its kinetics were
studied the characteristics of adsorption was discussed using the methods of the Langmuir isotherm adsorption curve
which was simulated with the least squares method. The results showed that the clear differences of phosphorus ad—
sorption process and dynamics were observed between tea tree rhizosphere soil and non-rhizosphere soil. Compared
to non-—rhizosphere soil the maximum phosphate adsorption ( X, ) decreased by 56 mg/kg while the increment of
both the maximum buffer capacity ( MBC) and the Degree of phosphorus saturation ( DPS) was 2.60 and 1.44 in
tea rhizosphere soil respectively. These results suggested that the phosphorus adsorption ability was lower and the
phosphorus bioavailability is higher in tea rhizosphere soil than the non—<hizosphere soil. The order of the phosphor—
us adsorption ability was Quaternary red clay > Granite > the Slate in tea rhizosphere soil which derived different
parent material. The DPS of rhizosphere soil was increased but the MBC and X, were decrease. with the increase
of the planting years. The increment of DPS in turn ware 0. 83 2.83 and 3.51 while the X, decreased by 91 mg/
kg 131 mg/kg and 61 mg/kg in three kind parent material rhizosphere soil that were Quaternary red clay Granite
and the Slate.

Key words: Rhizosphere soil; phosphorus adsorption; cultivation years; soil parent material; Kinetics



