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Distribution Law in the Solid-liquid Phase of Phosphorus for Several Typical Soils in China

LI Chun—yue"? DANG Ting-—hui"% WANG Wan-zhong"?, QI Long-hai%, GUO Dong?, LIU Wen-zhao"?

(1. College of Resource and Environmental Sciences, Northwest Sci—-Tech University of Agriculture and Forestry, Yangling 712100, China;
2. Institute of Soil and Water Conservation, Chinese Academy of Sciences, and Ministry of Water Resources, Yangling 712100, China)
Abstract : The bioavailability of soil nutrient and pollutants is closely related to their distribution coefficient of solid—liquid phase. In a labora—
tory incubation experiment, the distribution coefficient in the solid—liquid phase(Kd )in five typical Chinese soils, namely red soil, black soil,
fluvo—aquic soil, lou soil and black lu soil, were estimated by ultracentrifugation method. The treatments included different water suction pres—
sure, temperature, incubation period and addition of different concentrations of K,HPO,. The results showed that the Kd—value of different
treatments varied widely with different textural soils. The general trend of soil phosphorus Kd—value was red soil>black lu soil>lou soil>black
soil>fluvo—aquic soil. The Kd value of soil phosphorus increased with incubation period increasing, while decreased with the concentration of
K,HPO, addition and water suction pressure increasing. The bioavailability of available phosphorus in soil also increased gradually with soil
phosphorus Kd—value decreasing. However, different temperatures had different effects on soil phosphorus Kd—value. The Kd values of soil
phosphorus was lowest and the nutrient availability reached highest at 20~25°C.

Keywords: agro—ecosystem ; soil phosphorus ; distribution coefficient in the solid-liquid phase ; bioavailability ; non—point source pollution
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Table 1 Properties of experimental soil

HUARAL /g kg™

R Llimg-kg?  HAW/mg kg CEClemol-kg™  pHOKA-IL 1:1) . o — L R mg kg™
B 1014.06 4231 103.56 5.85 93.61 423.95 2.609 125.24
fax 880.52 54.82 43.50 4.49 16.50 439.62 2.729 84.59
i+ 658.05 17.41 26.51 8.09 9.11 90.05 2.701 85.30
W+ 818.54 8.62 47.17 8.15 50.99 342.85 2.692 136.67
S 1 027.50 52.90 36.06 8.07 163.85 431.41 2.687 117.17
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Table 2 The concentrations of phosphorus in solid-liquid phase and normal test in different textural soils( n=120)

FHIES L W+ it wmt oA at
VAR R 7 i /mg kg™ S 1.956 4 22505 5.280 0 32513 0.645 7
bR 0.245 8 03117 05149 0.476 2 0.093 1
[ AL 2 2 it /mg - kg SEH O 80.047 6 124.079 8 85.514 4 112.435 3 127.558 9
bR 45623 45542 45245 4.489 9 46722
[ERAR L R AL (Kd ) B IR A PR 56 S B 80.472 1 125.374 2 26.644 3 64.564 8 421.769 1
bR 10.419 1 15.775 1 4.069 2 7.262 8 112,300 4
W ig B 1563 6 0.888 1 1.8895 12140 5726 0
Uf 41833 2376 0 5.054 9 3.248 0 15319 1
PH 0.000 1 0.017 5 0.000 1 0.001 2 0.000 1
g e 2.157 8 -0.398 5 3.099 0 0.873 6 34.699 7
Ul 2.945 4 -0.544 0 4230 1 11925 47365 1
P{E 0.003 2 0.586 4 0.000 1 0.233 1 0.000 1
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Figure 1 The Kd—value changes of soil phosphorus under different

concentrations
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Table 3 Correlation analysis of the phosphorus concentrations of solid-liquid phase and soil properties

il o IR & gk L AR Riimg g

OKRER D i kmbem B PERILD; emol-kg T N

FHIE R EL -0.873 2 0.724 4 0.854 3 05350 05888 —0.348 5 -0.449 4 0.913 4 -0.676 0 0.820 9 -0.474 3
T F K ok * ok * * _ _ ok * sk _

TE % FORAE 0.01 K BRI, * FRTE 0.05 /K L BFEANR, —FoRARIEAR R .

Note: ** denotes significant correlation at 0.01, * significant at 0.05 and — not significant.
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Figure 2 The Kd—value changes of soil phosphorus under different

cultural time
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Figure 3 The Kd—value changes of soil phosphorus under different

soil water suction

T BRSO (18] 4), B3R [ERBAH 7 e 24K d
{HAE 20~25 CLAR B ER/ME, WAHBHXE 2, %
OIS R 3 T R R Tl R R R A T Bl
FkAE A PR i 2N R, R AR 20~25 CAEqy
Il i Voo, Wi KA AU

200 - 800

175 F 4700

150 S600 X
E_; 125 - 500 E;(
S 100 400 3

75+ 4300 4

50 2200 S

25t 4100

0 s ' ' : 0
0 10 20 30 40 50
HRE/C

- g K A O - 4T

B 4 REX T EREER Kd BN
Figure 4 The Kd—value changes of soil phosphorus under different
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