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The Effect of Phosphate Fertilizer and Manure on Phosphorus Leaching in Different Phosphorus Levels Soil
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Abstract: The effect of phosphate fertilizer and manure on soil test phosphorus and phosphorus leaching in different phosphorus levels soil
was studied by soil column experiment. The results showed that the content of soil CaCl,—P , Olsen—P and soluble P in leakage water were all
increased significantly after applying phosphate fertilizer or manure in soils with different phosphorus levels. The increase range of the various
forms of soil phosphorus by the same amount of P addition was increased with soil P levels. In comparison of synthetic phosphate fertilizer
treatment, the application of synthetic P fertilizer and manure increased the soil CaCl,—P, soil Olsen—P and soluble P in leakage water. There
was high correlation between the rate of leached phosphorus from the soil and soil test phosphorus. The soil test phosphorus could be in—
creased by increasing phosphate fertilizer or manure and soil phosphorus levels. The degree of phosphorus sorption saturation could be in—
creased by improving soil phosphorus levels. The main conclusions were that the degree of phosphorus sorption saturation and the rate of
leached phosphorus from the soil were increased with the increase of the rate phosphate fertilizer and manure in soils of different phosphorus
levels, however, the phosphorus sorption index was decreased.
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Table 1 Properties of tested soil

ER 25 e A HLF T Olsen-P/ I3y Jith Texture/%
Soils pH Total N/g-kg™ Total P/g-kg™ Organic matter/g-kg” NaOH-hydrolyzable N/mg-kg”  mg-kg™ Avail K/mg-keg™ 50.01 mm <0.01 mm
S 7.68 1.26 0.49 21.0 112.0 56.9 96.1 73.0 27.0
S, 7.55 2.22 0.81 22.6 122.2 198.0 265.3 70.1 29.9
S; 7.50 2.89 1.50 41.7 129.9 332.5 480.4 68.5 31.5
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Table 2 The effect of phosphate fertilizer and manure on CaCl,—P and Olsen—P in different P levels soil of above layer(mg-kg™)

JLFT Treatments CaCl,-P Olsen-P
S, S, S; LSDoos 001 S, S, S; L.SDoos 001)
Py 3.8 10.7 19.5 1.0(1.5) 56.9 197.8 3325 21.8(33.0)
- P, 14.6 23.1 342 7.1(10.8) 1443 294.6 440.7 28.6(43.3)
P, 50.7 59.6 70.2 1.8(2.8) 335.9 485.9 604.8 5.1(7.7)

LSDooson 1.7(2.6) 2.7(4.0) 6.7(10.2) — 19.9(30.1) 11.0(16.6)  28.3(42.9) —
M, 3.8 10.7 19.5 1.0(1.5) 56.9 197.8 3325 21.8(33.0)
oM M, 44 9.9 19.2 2.0(3.0) 62.3 200.6 3533 26.3(39.8)
M, 5.5 11.5 22.0 4.2(6.3) 71.0 203.8 366.4 26.2(39.6)

LSDoosoon 0.5(0.8) 1.3(1.9) 45(6.7) — 8.7(13.2) 19.7(29.8) 37.2(56.4) —

T PR FORURIEAL ], OM /R A HLABALBE, [l

Note: *PF was phosphate fertilizer, OM was manure, the same as below.
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R 3 BHEABE A EREAKEARHEILS 115 CaClL-P #0 Olsen-P EEHIFM (mg-ke')
Table 3 The effect of phosphate fertilizer and manure on CaCl,~P and Olsen—P in different P levels soil of below layer(mg-kg™)

A5 Treatments CaCl-P Olsen—-P
Sy S, S5 LSDyoso0n S S, S; L.SDooso0n
Py 32 9.5 20.2 0.4(0.6) 64.5 213.7 344.5 3.0(4.6)
- P, 49 132 25.5 0.9(1.3) 74.0 2339 370.8 6.6(9.9)
P, 9.2 20.1 35.2 0.8(1.2) 92.1 267.3 439.7 11.5(17.5)
LSDyosc0n 0.6(1.0) 0.9(1.4) 0.5(0.8) — 2.7(4.1) 8.8(13.3) 10.0(15.2) —
M, 32 9.5 20.2 0.4(0.6) 64.5 213.7 3445 3.0(4.6)
o M, 3.7 10.4 21.8 0.6(0.9) 67.8 2274 383.9 7.3(11.1)
M, 4.0 10.7 22.7 0.6(1.0) 74.0 245.9 404.7 7.9(12.0)
LSDyosco0n 0.3(04) 0.6(0.9) 0.7(1.1) — 1.7(2.6) 5.2(7.9) 9.8(14.8) —

-4 it FH AR R o A A AILAE - e 0 35 e e T A o
FARHE 4
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PR A 52 M
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Table 4 The effect of phosphate fertilizer and manure on soluble

phosphorus in leaching water of soil(mg-L")

KbFH Treatments S S, Ss

PF Py 0.46 0.93 1.71
P, 1.03 1.88 4.20
P, 2.79 3.36 4.78

LSDoesoon ~ 0.10(0.18)  0.06(0.11)  0.53(0.98)
oM Mo 0.46 0.93 1.71
M, 0.59 1.12 2.88
M, 1.08 1.96 3.47

LSDooscoon 0.05(0.09) 0.15(0.28)  0.52(0.95)
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Table 5 The effect of phosphate fertilizer and manure on the amount of soluble phosphorus in leaching water of soil(pg)
R Weeks)
Kb 3 Treatments S S,
1 2 3 4 IS8 1 2 3 4 IS8
PoM, 72.0 132.4 135.3 160.0 499.6 476.1 291.3 204.2 138.7 1110.3
PoM, 16.2 167.8 207.8 212.3 604.3 147.7 419.3 356.5 202.4 1126.0
PM;s 10.3 105.2 175.3 191.3 482.2 19.0 235.2 227.6 126.2 608.1
PM, 338.5 4723 612.9 612.1 2035.8 993.5 1 020.0 557.0 370.5 2 940.9
PM, 143.0 744.4 986.4 1072.1 2 946.0 755.1 1 087.4 751.0 449.5 30429
PM;s 18.8 234.3 282.3 718.7 1 254.1 141.3 712.5 443.7 232.9 15304
LSDyos00n 150.4(206.0) 123.8(169.4)
b BRI oL SR BRI (gL
R, it FHWRAL A AL S~ A ML ATl AR A

TR IR B A
2.4 AE#BEKE T EiEABEMA VALY L 55
MR B I RO BT

5 AT 1A ATLAE Xof S [ K ST - Sl R B 14
IR 6 TR, 45REI], 5 Py A LLEL Py FI P,
BN N T e 2 G R (S UL [0 WA N
B W B R . o S, 3R Rl
AYRIREAR T 34.5 F1 86.8 mg-kg™,S, FI S; +3E | LA

& 6 BEAEFEALRERT A [E) 7k T 1 152 O B AR IR 45 14 Y 32 i
Table 6 The effect of phosphate fertilizer and manure on P sorption

parameters in different P levels soil

Degree of P sorption saturation/% P sorption index

Sy PF Py 16.7+1.1 7.7
P, 56.6+2.7 6.6

P, 214.4+6.2 5.9

oM M, 16.7+1.1 7.7

M, 25.9+1.4 7.0

M. 29.4+2.5 6.6

S, PF Py 75.2+1.6 6.9
P, 212.6+6.4 5.3

P, 243.2£9.0 5.1

oM M, 75.2£1.6 6.9

M, 87.3£3.3 6.4

M, 96.6+5.5 6.2

S; PF Py 93.1x1.8 6.7
P, 183.4+4.5 5.7

P, 263.3x11.0 5.5

oM M, 93.1£1.8 6.7

M, 130.3£6.2 5.6

M, 160.3£8.6 5.1
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) - SRR 114 WO BFHARLRD RS 558 5, e B s B AL

Wi 5 A ATt P e P38, 4 S A R R ol 3 W
VB, - S ) I R D BT 0 . 5 M, AbFRAR HE
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3 i
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Nair ZEAF58 45 ), 2400+ 35 10 3808 it A% v 1
16968, W) 38k 2508 & B B s , S5 & Atlantic Hi
DX U - SR o b R () P (B E A 25%~409%6,
MATRIE 25 R mT A Y, 76 135 Olsen—P 4 56.9 mg-
ke (19 S, 3 i FH#EAE360 kg -hm2 B, 3@
W2 o6 4 1 EE R B 56.6% , 7F 145 Olsen—P 198.0.332.5
mg- ke (S, FIl S; 3 AT wE A -+ w0 Wz B
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FE . R A HUAE G A3 K, I3 i i
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5 Maguire Z5 52—, A6 25 A0 7 i HY
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