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Adsorption and transport characteristics of
liquid animal manure-derived dissolved phosphorus in four soils

ZHANG Ming-kui ZHENG Shun-an WANG Li-ping
Department of Natural Resource Science College of Natural Resource and Environmental Sciences

Zhejiang University ~ Hangzhou 310029  China

Abstract High concentrations of dissolved organic matter OM  dissolved organic phosphorus P and inorganic P can
be input into agricultural soils in the form of applied animal manure. Understanding the relative mobility and interactions
of those dissolved matter in the soils is necessary to manage P in agricultural system. In this study solution containing
dissolved OM dissolved organic P and inorganic P was separated from an liquid animal manure four soils two samples
of quaternary red clay one sample of desalted muddy polder soil and one sample of fluvio-sand ridge soil with different
texture and OM were collected. The isotherm adsorption and leaching experiments were carried out to study the adsorption
and transport characteristics of the liquid animal manure-derived dissolved inorganic and organic P in the soils under the
co-existence of dissolved OM dissolved organic P and inorganic P. The adsorption experiment showed that the existence
of dissolved OM in high concentration decreased the soil capacity to adsorb inorganic and organic P suggesting that ap-
plication of liquid animal manure posed a greater risk of P losses from the soils than application of chemical fertilizers.
The adsorption capacity of the soils to adsorb inorganic P was larger than that to organic P. However the adsorption ca-
pacities of the soils to adsorb either inorganic P or organic P decreased in the order of quaternary red clay > desalted
muddy polder soil > fluvio-sand ridge soil and were related to contents of clay and iron oxides. The soil with a high
content of OM had lower capacity to adsorb organic P than the soil with low content of OM. Leaching experiment showed
that preferential adsorption sequence of the three dissolved matter in the soils was dissolved inorganic P > dissolved or-

ganic carbon > dissolved organic P organic P had higher mobility than inorganic P in the soils.
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Table 1 Basic properties of the tested soils
Clay
Soil Soil , P 002 mm  OM  FreeFe Tomlp OBenP
N Location mg/kg
0- Sub-group Soil genus /kg
S1 1 5.5 393 8.3 28.2 0.43 4.4
Red soil Quaternary red clay 1 Quzhou
S2 2 5.6 381 23.4 29.6 0.46 7.3
Red soil Quaternary red clay 2 Quzhou
S3 7.3 137 17.3 15.8 0.53 1.4
Fluvio-aquic soil ~ Desalted muddy polder soil ~ Hangzhou '
A 6.3 46 11.7 7.4 0.23 6.8

Fluvio-aquic soil  Fluvio-sand ridge soil Fuyang
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Fig.1 Effects of P source on the adsorption of inorganic and organic P by the soils
CP— KH,0, Application of KH,0, as P source DOP  DIP Liquid animal

manure-derived dissolved organic phosphorus and inorganic phosphorus.S1 S2 S3 $4 Quaternary red clay with low OM

Quaternary red clay with high OM Desalted muddy polder soil

Fluvio-sand ridge soil

4 DOP >
DIP 1
DIP  DOP DIP/DOP
DIP 2 2 DIP/DOP
DIP/DOP 2.75 Table 2 Ratio of DIP/DOP in isotherm adsorption
DIP/DOP equilibrium solution
DIP/DOP DIP DOP DIP/DOP
DIP DIP Initial DIP Initial DOP Ratio of DIP/DOP

me/L mg/L. sl 2 3 s

4.35 1.58 1.18 0.43 0.67 2.75
8.70 3.16 1.18 0.52 1.23 2.54

DIP

10.88 3.95 1.03 0.52 1.34 2.52
2 ! bIp 14.50 5.27 0.84 0.51 1.59 2.54
2 29.00 10.53 0.73 0.62 2.23 2.65
43.50 15.80 1.63 1.37 2.46 2.67
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Fig.2 Concentrations of DOP DIP and DOC in leachates from different soils as a function of time
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Table 3 Ratios of DIP/DOP  DOC/DOP in the leachates from four soils
DIP/DOP DOC/DOP
Leachate S1 S2 S3 4 S1 S2 S3 4
1 11.82 16.52 2.13 2.46 6818.18 16521.74 586.96 521.74
2 30.00 11.93 2.39 3.02 6750.00 5614.04 214.29 581.40
3 6.96 12.33 1.16 2.86 2565.22 6279.07 268.66 583.33
4 1.73 0.72 1.05 1.44 250.00 102.80 67.42 98.21
5 1.14 0.73 1.01 1.05 116.22 67.95 48.77 59.89
6 1.28 0.82 1.12 1.22 105.56 72.45 59.63 67.81
7 1.28 0.83 1.36 1.20 95.59 68.29 64.61 57.53
8 1.34 0.75 1.27 1.25 90.79 70.07 53.62 60.58
9 1.20 0.93 1.31 1.27 77.66 62.68 57.74 61.59
10 1.06 0.82 1.31 1.42 75.44 68.71 62.10 73.20
11 0.9 0.83 1.35 2.06 57.25 63.79 70.29 81.16
12 1.04 0.93 1.33 2.39 64.96 85.12 68.38 88.19
13 1.02 0.93 1.24 2.17 65.03 75.42 62.88 94.88
14 1.10 0.91 1.32 2.61 63.31 68.09 70.20 92.98
15 1.03 1.00 1.37 2.59 67.12 79.78 75.97 97.25
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