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Phosphorus Loss Along with Runoff from Sloping Plots on Acid Soil Applied with Sewage Sludge in Different
Ways
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Abstract: The loss of phosphorous along with runoff from sloping plots on a lateritic soil amended with sewage sludge applied in two ways,
hole—applied and broadcasted then mixed with surface soil, was studied under artificial rainfall conditions during about one year. The P loss
with runoff from the hole—applied plots was much lower than that from broadcasted plots. When the sludge was broadcasted then mixed with
surface soil, the concentrations of total phosphorus (TP), total dissolved phosphorus (TDP) and total particulate phosphorus (TPP) in the runoff
were highest within 24 h after application. The TP concentration and loss amount were 8.94 mg* 1. and 167.4 mg*m™, and were 19 and 7
times compared with corresponding peak values of the hole—applied plots. The loss of TP in first runoff accounted for 65.2% of the cumulative
TP loss amount for the broadcasted treatment. Both the concentration and the loss amount of P resulted from the broadcasted plots diminished
gradually with time, with the lowest TP concentration and loss amount being 0.5 mg* L™ and 4.0 mg*m™, which were 1.9 and 1 times com—
pared with corresponding lowest values from the hole—applied plots, respectively. TPP in the runoff was always the major form of the TP lost(>
96%). The TP concentration and the P loss amount in the broadcasted plots increased more rapidly with the concentration and loss amount of
particulates in the runoff than those of the hole—applied plots.
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Table 1 Physical and chemical properties of soil and sewage sludge studied

T H 4:Tkg « kg' HREImg + kg HHLIg * kg pH CEC/cmol » L HRLY% HrRiI% kL%
-1 0.31 1.52 13.0 5.16 5.14 4467 12.85 4248
ik 9.91 37.25 417.0 7.37 38.11 17.62 26.83 55.56
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Figure 1  Change of runoff volume and accumulated runoff volume
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Figure 2 Change of the concentration and loss amount of particulate in the runoff solutions
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Figure 3 Change of the concentration and loss amount of total phosphorus in the runoff solutions
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Figure 4 Change of the concentration and loss amount of total dissolved phosphorus in the runoff solutions
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Figure 5 Change of the concentration and loss amount of total particulate phosphorus in the runoff solutions
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Table 2 Relationship between phosphorus concentration,
particulate concentration and runoff volume

e TP TPP TDP RERA) R
P 1
TPP 0.987*+ 1
TDP 0.916**  0.926** 1
BBk 0.719%%  0.731%*  0.612** 1
i -0.358*  -0.317  -0.402* 0.054 1

AR B r FOR, #7750 HIF0R 5% BEAKFH 1%
e K, T A
Note: *” and **” indicate significant at 0.05 and 0.01, respectively.

The same below.

x3 ERPEESH. . BFNYRAEEEREN
HEXXRETELE, n=34)
Table 3 Relationship between the loss amount of phosphorus

with particulate and runoff volume

iH TP TPP TDP SRR AR
P 1
TPP 1.000%* 1
TDP 0.881**  0.869** 1
¥tk 0.438* 0.448* 0.198 1
Fetin -0.044  -0.029 -0315 0.653** 1
4 it

ORGP T X5 REAK Rk 2R, 7
i BB AR R BUR ) BRI R -
TS X RS0, 0 Eb 7 itE 0T 43 SRR AR I SRR
7R S OB ) R ARG R IR 118.6 Lem 2
1535 g m™,
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