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Readily Soluble Phosphorus Characterization in Duck and Swine Manures

LUO Chun-yan, JI Hong—jie, ZHANG Wei-li, XU Ai-guo

(Agricultural Resource and regional Planning Institute, CAAS; Key Laboratory of Plant Nutrition and Nutrient Cycling, MON, Beijing
100081, China)

Abstract: There are good correlations between readily soluble phosphorus in applied manure and dissolved P in runoff. Therefore, readily
soluble phosphorus can be seen as a key indictor of the potential for applied manure to supply dissolved P to runoff. In this study, the readily
soluble phosphorus of duck and swine manure were analyzed according to their relatively dissolvability in distilled water and 0.5 mol - L.~
NaHCOs. Two extraction procedures were tested: (1)independent, with dried, ground samples being extracted and P measured for each ex—
traction; and (2 )sequential, with each sample being repeatedly extracted by H,0, NaHCOs, in that order. Results showed that among the 16
manures, total P varied between 4.06 and 35.08 g-kg™', For the independent procedure, in the H,O fraction, dissolved total P(P,)accounting
for 5% to 19% of duck manure total P(0.64~3.51 g-kg™ )and 8% to 24% of swine manure total P(2.60~5.35 g-kg™). In the NaHCO; fraction,
P, accounting for 8% to 32% of duck manure total P (1.14~4.99 g-kg™" )and 21% to 71% of swine manure total P (4.71~14.84 g-kg™). Se—
quentially, H,0, NaHCO; extracted 5%~19% and 3%~23% of the total P in duck sample, respectively, while 8%~24%and 11%~37% of the
total P in swine sample, respectively. For each extractant, P, and P, in swine manure were higher than that of duck significantly and P; was the
major form (77%~99% of P,)in extractant. Duck and swine manure readily soluble P in sequential extraction was significantly related with
that in independent extraction( P<0.01).
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Table 1 Selected properties of the sixteen manures used in the experiments

J¥5 1D Fhs Type AT Treatment FAE Scale S source and description TP/g kg™ TN/g kg™ TN/TP
1 LB fit £k FEMG AT, AT 19.09 2337 1.22
2 LB fit 21k FEMG AT, T R 26.08 40.06 1.54
3 LB fi 21k FEMG AT , AR FF TR 35.08 35.13 1.00
4 (LB pfif R AR PER B SRS AR U, A TR 4.06 10.52 2.59
5 LB pfif R A PR B SR AR U, A TR 7.48 19.37 2.59
6 LB B 41k FEHG IS, 2N 15.58 29.17 1.87
7 [LES AR 21k FEMG AT, R+ 1] AT R 18.90 26.34 1.39
8 LB fief A £491k FEMGEAT I G 17.39 30.63 176
9 s fERE K491k AR P8 v A A e 3 18.85 25.33 1.34
10 g BERE 41k XA 2 Mt LA, SeFh g 21.27 27.43 1.29
11 I fift 1 491k XURFAR Y 2 M U KGR R 23.11 28.74 1.24
12 e JEA 41k XFARY) 2 F 3R B i 2 3% 3R )2 22.74 25.18 1.11
13 i JEA 21k WA 2 F 3% Ty B b R BV 3% AR )2 24.19 34.26 1.42
14 I Ed ERE E41k WA | s IS 22.46 41.15 1.83
15 I JE 2 £k ML 1 28 rh W3R 2, i B e AT 33.76 38.54 1.14
16 I et E LRSI 17.34 17.99 1.04
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Table 2 P release through sequential extraction and independent extraction procedures of duck and swine manure

PRI/ 8L P /g-kg™ P /g kg P,/ P P/ TP
Extractant/Parameter LB A e 3 2 i LB bizES

IKARH

S 1.88a 4.04h 2.05a 4.17b 0.9a 0.97h 0.13a 0.19b

bRifE2E 1.11 1.07 1.11 1.1 0.08 0.02 0.04 0.06

5/ MHE 0.61 2.56 0.64 2.6 0.77 0.95 0.05 0.08

R 3.36 5.28 3.51 5.35 0.98 0.99 0.19 0.24
JKARIF NaHCO; 4212

SEEIE 1.31a 5.77b 1.44a 5.89b 0.89a 0.98b 0.10a 0.26b

brifi 2 0.58 2.20 0.46 2.52 0.07 0.01 0.07 0.09

e/ ME 0.46 2.52 2.05 8.50 0.79 0.95 0.03 0.11

RAE 2.05 8.5 0.57 2.23 0.96 0.99 0.23 0.37
NaHCO; 71 37 J2 i

SEEIE 2.89% 9.01b 3.15a 9.71b 091a 0.93a 0.20a 0.44b

Frifi2 1.32 2.90 1.39 3.13 0.03 0.04 0.08 0.15

T/ ME 1.03 4.71 1.14 4.94 0.87 0.83 0.08 0.21

[N 4.75 14.84 4.99 15.86 0.95 0.98 0.32 0.71

VE(Note ) : [{FF ARl FEEL R 5738 5% 5 E 7K. Different letters means significant at 5% level in the same line.
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Figure 1 Manure dissolve P concentration in sequential extraction and independent extraction
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Figure 2 Relationship of H;,O-P,summed H,0- and H,0-NaHCOs;—extractable P and NaHCO;—extractable P with TP in duck manure
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Figure 3 Relationship of ratio of H;,O-P,summed H,0- and H,0-NaHCOs;—extractable P and
NaHCOs—extractable P to TP with TP in duck manure
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