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Simulated Study on Phosphorus Leaching of Typical Soils in Danjiang Reservoir Area
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Abstract: Phosphorus (P) is an essential element for plant growth and a key element for eutrophication of water bodies as well. The P loss
from agricultural soils not only leads to a decrease in the efficiency of fertilizers, but also gives rise to the eutrophication of surface water. In
this paper, simulated test with soil columns in laboratory was conducted to study the leaching characteristic of P fertilizer in typical soils from
Danjiang reservoir area in Hubei province. The results revealed that P fertilizer application had significant influences on phosphorus in
leachate. Both accumulative leaching amount and concentration of MRP (Molybdate reactive phosphorus) in leachate increased with P fertil—
izer applied. The peak concentration of MRP in leachate was obtained after 3 or 4 times of leaching, and the MRP concentration declined
gradually and became stable at last as the leaching continued. The clay content in soil also influenced the concentration of MRP, especially in
soil with higher clay content. This test also indicated that the accumulative amount of MRP in leachate was in the sequence: limestone soil>
purple soil>yellow brown soil, which implied that the limestone soil had high potential of P leaching while low potential for the yellow brown
soil.
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Table 1 Sampling sites, parent materials and types

of the tested soils
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Table 2 Physical and chemical properties of the tested soils

g 'ﬁﬁ[‘):ﬂ'jil pH {8 /ﬁﬁ,. /jé@%,. Olsen @4?
g+ ke (1:25) g+ kg /g * kg /mg * kg
1 23.0 5.09 0.54 0.44 4.54
2 12.8 8.04 0.31 0.75 3.89
3 16.1 6.02 0.32 0.88 1.87
4 18.3 8.20 0.25 0.64 5.19
5 18.6 8.28 0.41 0.66 9.89
6 12.1 8.11 0.29 0.44 3.05
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Table 3 Particle compositions of the tested soils/%

iy >2mm  1~2mm  0.02~1 mm  0.002~0.02 mm  <0.002
1 2.76 2.8 48.22 4.14 44.83
2 10.01 0.94 56.62 14.56 27.90
3 12.06 7.35 14.67 18.33 59.64
4 3.50 1.10 23.36 11.79 63.91
5 10.12 2.43 39.92 5.89 51.74
6 3.03 0.38 73.62 1.54 24.38
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Figure 1 The apparatus for leaching test
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Figure 2 The variation of MRP concentration at low

fertilizer level
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Figure 3 The variation of MRP concentration at high

fertilizer level
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Table 4 The amount of MRP in the leachate

PR ER S N FR b i /mg

ETRE) psdy
EIRY 2l H3W H4W H5 I He6 Ik SR
1 1 2.64 2.31 2.20 1.96 1.45 1.31 11.87
2 3.19 3.43 3.26 3.35 2.95 2.90 19.08
5 1 1.33 1.97 3.01 1.82 2.51 1.62 12.26
2 1.67 2.60 3.13 2.25 2.66 2.15 14.46
3 1 0.28 1.54 2.38 1.43 2.14 2.08 9.85
2 0.31 2.70 4.41 2.68 3.34 3.03 16.47
4 1 0.50 3.30 3.92 1.95 2.67 2.46 14.80
2 0.60 4.01 5.08 4.01 4.23 3.92 21.85
5 1 0.63 3.80 4.50 3.47 3.17 2.96 18.53
2 1.75 4.75 5.31 4.60 5.25 3.86 25.52
6 1 3.58 2.06 2.94 2.03 1.96 1.36 13.93
2 3.83 4.02 3.21 3.03 3.85 3.23 22.17
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Figure 4 The concentration of MRP in leachate of yellow brown

soil developed from pelite
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Figure 5 The concentration of MRP in leachate of yellow

brown lateritic soil developed from arenaceous shale
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Figure 6 The concentration of MRP in leachate of mountain

yellow—brown earth developed from arenaceous shale
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Figure 7 The concentration of MRP in leachate of limestone

soil developed from limestone
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Figure 8 The concentration of MRP in leachate of limestone

soil developed from conglomerate

B iR I 2R AT AR R, T LA G B S ARSI
WRPEAR R, A RB I By 1 A S R T T I A e
W B 2o 1 Tl 2T A, 5 SRl I B AR 000N DL T A
IR A WES R ) MRP VR LA, Ao ARt 4
StH555 4 BT REASGHEEER A 2R, N4
BRI AR 36, 55 1 kA e, 4 5+
PRI R MRP 1 v B 2 LUAR IR 25 1 F 5 5t
K2, AT B B2 ORI s [ Y
2.2.3 B PRI RHE

6 5+ (I 9) &P TUA E B LAt G
o MRP (RS2 2818 BT, FE5S 3 RV BT ik 2
UEfE, AbFE 1 FNARFE 2 WEAE 351 JE 20.86 mg L7
31.58 mg- L FE55 4 IIHIGHE AL, f e #a T %% .
2% LA AT A B, 4 60 A U S R R R L TR 1
VMRS, WS R B MRP TGI8 i i e vk
HB i AR R AL BEAAF T HoAth 358 X n] RRJE R R 56
ot B A B R He A, BESTEAL , 3R R LR
%, B KM FACAT A A I RHA B A 58 4K 1) Bk
S B [, W AR S AT Xkt ok . 53 B
FERIL, SRR R MRP R RO E , S0 1 mk
T AR A T T bR,

3 it

(HMFER P RIS AL RAIRKR KR, EEE
HEEERIE N, VA0 R RR SR S N (MRP) B SRk

B9 6 SHRIAXBENERT
Figure 9 The concentration of MRP in leachate of gray—purple soil

developed from arenaceous shale
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