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ABSTRACT

Pig slurry, urine and fermented liquid manure were evaluated measuring electrical conductivity (EC),
dry matter (DM) contents and other components. Samples were collected during a period from February
to April, 2001: slurry samples from 70 storage tanks, urine samples from 19 and 20 fermented liquid
manure samples from 109 pig farms in Jeju. Samples were analyzed for pH, EC, DM, NHsN, K, P,
Ca, Mg, Na, BOD, S-S, Cd, Cr, Cu, Fe, Mn, Ni, Pb, Zn and OM. Relationships between EC or DM
and various mineral and NHs-N contents were examined using linear regression. EC, DM, all mineral
contents and NHs-N were higher in slurry samples than in urine or fermented liquid manure. EC,
NHs-N, Ca, Mg and Na concentration was similar in urine and fermented liquid manure, but K and DM
values in liquid manure were twice as much as in urine. P concentration was higher in urine than in
liquid manure. NHs-N and Na in slurry, NHs-N in urine and NHsN, P and Ca in fermented liquid
manure were highly correlated with EC, while NHs-N, P, Ca and Mg in slurry, NHs-N and Ca in urine,
and K, P, Ca, Mg, and Na in fermented liquid manure with DM (P<0.05). BOD in slurry (22,520
mg/mL) was higher than that in urine (4,763) and fermented liquid manure (2,701). Results indicated that
slurry is a better fertilizer source than urine or fermented liquid manure. However, slurry may pollute
soil more than urine or fermented liquid manure when applied to land, although the levels are not above
the permit.
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Table 1. Descriptive statistics for NH4-N,

cation and total

Nutritional Content of Pig Slurry, Urine and Liquid Manure

phosphorus concentrations,

electrical conductivity (EC), and dry matter(DM) content in pig slurry, urine and

fermented liquid manure

VARIABLE MEAN SE. MEAN C.v. MINIMUM MAXIMUM
Slurry (n=70)
NH4-N (mg/L) 3,640.6 176.72 55.993 651.84 6,880.2
K (mg/L) 477.52 24518 42.958 37.858 1,492.0
P (mg/L) 646.40 104.01 134.63 62.176 5,373.7
Ca (mg/L) 1,767.9 462.02 218.65 47.541 1,6768
Mg (mg/L) 445,82 175.79 329.90 7.411 1,2236
Na (mg/L) 469.99 18.079 32.183 175.92 891.73
EC (m/cm) 34.544 1.2922 21.297 531 67.52
DM (%) 2.9617 0.2843 80.302 0.7 11.89
Urine (n=19)
NH4-N (mg/L) 1,279.1 160.75 54,779 87.425 3,207.1
K (mg/L) 2217.2 29.803 57.178 48.502 517.26
P (mg/L) 161.54 62.129 167.65 4.1946 995.79
Ca (mg/L) 91.315 18.59 88.739 10.791 297.59
Mg (mg/L) 28.782 5.6905 86.179 2.711 88.311
Na (mg/L) 249.07 34.665 60.666 43.135 549.78
EC (m/cm) 17.181 2.0044 50.854 242 39.48
DM (%) 0.5921 0.069 50.775 0.13 1.45
Fermented liquid manure (n=20)
NH4-N (mg/L) 1,004.9 193.85 86.272 196.01 3,800.2
K (mg/L) 400.54 41.449 46.279 123.47 986.49
P (mg/L) 97.422 25.747 118.19 12.476 489.74
Ca (mg/L) 77.826 15.538 89.284 13.416 289.44
Mg (mg/L) 24518 7.947 144.95 2.861 110.61
Na (mg/L) 282.25 37.816 59.918 36.465 724.98
EC (m/cm) 19.419 1.6704 38.469 9.44 32.67
DM (%) 0.936 0.1305 62.352 0.38 31
¢} Na g who] oA l AJaaAZE 9145 = A7IHEES NHeN, P 2 Ca iRt §-9
A slurry?] DM 32 NHg-N, P, Ca 2 Mg 2 AdAATE e DM S K, P, Ca,
Sl frefAdel JAAHEJT (P<0.05). Lo Mg B Na 3+ EAACR FolA Azt
e 99 A7|dxeel HEAdwite] A IUTH(P<0.05).
Al Aol A NH,-NTE 523 2471 AL Stevens 5(1995)2 -3 =& slurryol| Al
a1 DM el A= NHeNSE Ca gholl v fof  Fole] wrk ECO ol AuaAE 2t
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Table 2. Correlation coefficients between variables for

pig slurry, urine and fermented liquid

manure
NHs-N K P Ca Mg Na EC

Slurry (n=70)

K -0.0589

P 0.0925 0.1175

Ca -0.0733 0.1032 0.3834**

Mg -0.0612 -0.0202 0.1145 0.4002**

Na -0.0159 0.2994* 0.0488 0.0951 0.0831

EC 0.4597**  0.1587 0.1292 0.1035 0.0834 0.2345*

DM 0.2425*  -0.0700 0.5758**  0.2794* 0.4654**  0.1669 0.4443**
Urine (n=19)

K 0.2850

P 0.0966 0.5154*

Ca -0.0156 0.0805 0.3740

Mg -0.1343 -0.3138 0.1201 0.6664**

Na 0.2045 0.3585 0.3258 0.2546 0.2360

EC 0.8087**  0.1998 -0.0579 -0.0849 -0.0431 0.2183

DM 0.7248**  0.0705 0.1607 0.4344* 0.2762 0.1951 0.7938**
Fermented liquid manure (n=20)

K 0.1790

P 0.3671 0.7543**

Ca 0.3974 0.7083**  0.8395**

Mg 0.4674* 0.4205 0.8105**  0.6401**

Na 0.2868 0.8957**  0.7022**  0.6602**  0.5397*

EC 0.7592**  0.3461 0.5176* 0.5074* 0.2968 0.2850

DM 0.2831 0.9364**  0.8832**  0.8338**  0.5285* 0.8336**  0.5242*
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Fig. 1. The Linear regression between NHs-N
and electrical conductivity (EC) for
slurry, urine and fermented liquid
manure.
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NH4-N = 469.04 + 62.86 EC, R2=0.21** (Slurry)
NH4-N = 164.84 + 64.86 EC, R2=0.65** (Urine)
NH-N = ~705.96 + 88.10 EC, R2=0.58**(FLM)

K =373.47 + 3.0LEC, R2=0.025 NS (Slurry)

K =176.17+2.97 EC, R2=0.040 NS (Urine)
K =233.75 + 859 EC, R2=0.11 NS (FLM)

NH4-N =2194.13 + 150.75 DM R2 =0.058*

(Slurry)

NH4-N = 278.94 + 1689.23 DM R2 =0.53**
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NHs-N =611.22 + 420.60 DM R2=0.08 NS
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K= 122.16 +297.42 DM R2=0.88 ** (FLM )
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Fig. 2. The Linear regression between TK
and electrical conductivity (EC) for
slurry, urine and fermented liquid
manure.
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Fig. 3. The Linear regression between NH.-N
and DM for slurry, wurine and
fermented liquid manure.
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e st el 7t

A ARG Fol FHE WEL

o% welt) &
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[e]
= 2 Ao molEa @ 4763 mg/lLel vl

mg/L Hub= 3%
o IAolAM 2

=
WEow g,
A=)

oﬂa] 7 ca»} Pb
, Cr, Cu, Fe, Mn,

N-, 2 7n skak% cza 1 Lur W amu &

4, =8 2
. - - el A dgs] =ArH(Table 4).
vl 2 Aol =¥ mae 8 2 5] wE
= 9] FRER faf Be 29ER 9] Cu Fe Mn B Zn o] 7 5(2001)
Table 3. Descriptive statistics of BOD, SS, T-N, pH and OM for slurry, urine and fermented
liquid manure
VARIABLE MEAN SE MEAN C.V. MINIMUM MAXIMUM
Slurry (n=70)
BOD (mg/L) 22,520 2,025.7 75.260 1,660.7 89,579
SS (mg/L) 23,025 2,655.4 96.488 533.33 101,400
T-N (mg/L) 5,160.8 248.45 40.278 928.98 10,545
OM (mg/L) 9.66 1.61 139.39 0.23 52.88
pH 7.97 0.08 8.10 6.90 9.46
Urine (n=19)
BOD (mg/L) 4,763.3 479.15 44.986 2,516.3 10,669
SS (mg/L) 3,013.9 504.27 74.826 157.5 7,300
T-N (mg/L) 2,099.7 262.47 55.903 384.36 5,139.1
OM (mg/L) 0.86 0.1652 85.717 0.141 3.5546
pH 8.63 0.1562 8.0986 7.398 9.424
Fermented liquid manure (n=20)
BOD (mg/L) 2,7015 668.89 110.73 176.14 9,561.8
SS (mg/L) 3,409.8 1,021.1 133.92 360.0 21,200
T-N (mg/L) 2,282.7 377.87 74.028 587.15 6,059.3
OM (mg/L) 0.9127 0.2939 144.0 0.1151 5.6302
pH 8.8346 0.0712 3.6030 8.2600 9.5140

— 475 —



Kim et al. ;

Nutritional Content of Pig Slurry, Urine and Liquid Manure

Table 4. Descriptive statistics of mineral contents for slurry, urine and fermented liquid

manure
VARIABLE MEAN SE MEAN C.v. MINIMUM MAXIMUM
Slunry (n=70)

Cd (mg/L) 0.1645 0.0097 49.4 0.02 0.4

Cr (mg/L) 0.4840 0.0524 90.652 ND 2.368

Cu (mg/L) 21.103 2.5416 100.77 0.214 105.48

Fe (mg/L) 26.831 5.5752 173.85 ND 272.67

Mn (mg/L) 9.7744 1.5786 135.13 ND 67.28

Ni (mg/L) 1.338 0.1187 74.247 ND 5.175

Pb (mg/L) 24787 0.3548 119.76 ND 23.133

Zn (mg/L) 31.521 4.3311 114.96 0.96 215.12
Urine (n=19)

Cd (mg/L) 0.13 0.0156 53.759 ND 0.22

Cr (mg/L) 0.2328 0.0794 152.61 ND 1.193

Cu (mg/L) 1.6877 0.3417 90.544 ND 4.724

Fe (mg/L) 4.456 0.7596 76.231 1.045 16.02

Mn (mg/L) 1.0173 0.2286 100.48 ND 2.8

Ni (mg/L) 0.5665 0.1186 93.651 ND 193

Pb (mg/L) 2.3392 0.562 107.45 ND 9.113

Zn (mg/L) 3.2312 0.6289 87.046 0.27 .87
Fermented liquid manure (n=20)

Cd (mg/L) 0.1635 0.0195 53.413 ND 0.285

Cr (mg/L) 0.1529 0.0651 190.44 ND 0.973

Cu (mg/L) 6.5038 1.9648 135.10 0.754 38.329

Fe (mg/L) 12.766 3.1803 111.41 0.775 57.77

Mn (mg/L) 3.625 1.7068 21057 ND 32.73

Ni (mg/L) 0.6905 0.1203 77.906 ND 21

Pb (mg/L) 3.2434 0.64 88.247 ND 7.888

Zn (mg/L) 8.8443 24167 122.2 0.775 45.87

* ND : not detected
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