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Determination of Nutrient Contents of Liquid Pig Manure and the

Correlation of Components as Fertilizer in Western JeJu Area
Sang Taek Song, Mun Chol Kim* and Kyoung Jun Hwang**

ABSTRACT

This study was conducted to make a rapid and easy determination for the fertility of liquid pig manure
as fertilizer by investigating the contents, and correlation coefficients of various nutrients. Samples were
collected from 118 local pig farms in the western area of Jeju in Korea. Electrical conductivity(EC), dry
matter(DM), NH;-N and minerals were determined and the relationships among them were examined. The
collected liquid manure samples from 118 pig farms were classified according to the level of DM contents
;< 3% (92 farms), 3~6% (18 farms), 6 ~9% (5 farms) and > 9 % (3 farms), based on the collected data,
most of the liquid manure coming from the local pig farms contain small amount of dry matter. The dry’
matter contents appeared highly correlated(p<0.01) with EC, NHs-N, T-P, Ca, Mg and Na, except for K.
In addition EC was proportional to NHs-N, T-P, Ca, and Na except for Mg. The fertilizer component ratio
of NHs-N, P and K in liquid pig manure were not constant, resulting in low efficiency for fertilizer.
However, the toxic heavy metals of Cu etc. were below the criteria of organic fertilizer and soil
contamination evaluation. Therefore, we concluded that both dry matter content and electrical conductivity
could be used as an indicator for evaluating the fertility of liquid pig manure.

(Key words : Liquid pig manure, EC, DM, OM, NH4-N)
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AR(2003) Haski gth ey} AdwbEe
2 71EERY REaAgdEE wg ok vk
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Table 1. Classification of liquid swine manure on the basis of DM content

Level Farm No. Mean(%) SE Cv Min.(%) Max.(%)
Total 118 2.07 0.20 103.4 0.13 11.89
DM 1 92 1.15 0.07 55.6 0.13 0.96
DM 2 18 3.99 0.17 17.9 3.10 5.43
DM 3 5 7.03 0.27 8.6 6.14 7.82
DM 4 3 10.62 0.64 10.4 9.84 11.89

* DM 1:lessthan 3% DM, DM 2:3 ~ 6% DM, DM 3:6 ~ 9% DM, DM 4: more than 9 % DM

* SE : standard error CV : coefficients of variation.
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Table 2. The contents of DM, EC, NH4-N, T-P, K, Ca, Mg and Na of liquid swine manure
Descriptive ](?%[ (mg/%m) NHs-N T-P K Ca Mg Na
.......................................... mg/L -
Mean 2.07 28.5 2,010.7 442.4 416.3 1,081.5 275.3 389.7
SE Mean 0.20 1.42 135.08 67.10 19.04 283.84 105.72 16.54
C.V. 103.4 54.3 73.0 164.8 49.7 285.1 417.2 46.1
Min. 0.13 2.4 12.0 4.0 379 10.8 2.7 36.5
Max 11.89 122.1 6,880.0 5,374.0 1,492.0 16,768.0  12,236.0 891.7

* EC : Electrical Conductivity.
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Table 3. Correlation coefficients among DM, EC, NH«-N, T-P, K, Ca and Mg in liquid swine manure

Items DM EC NH4-N T-P K Ca Mg
EC 0.4735%*
NHs-N 0.4377** 0.5953**
T-P 0.6265** 0.2182* 0.2429**
K 0.1867* 0.3265** 0.1771 0.2311*
Ca 0.3666** 0.1817* 0.0869 0.4311** 0.1747
Mg 0.4820** 0.1293 0.0481 0.1651 - 0.0861 0.4277**
Na 0.4063** 0.4306** 0.3187* 0.2509** 0.5351**  0.2083* 0.1530

* p<0.05, ** p<0.01.
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Fig. 1. The linear regression between NH4N
and DM(A), T-P and DM(B), K and
DM(C) in liquid swine manure (* p<
0.05, *** p<0.001).

2 K §Fell ohzte] FAYAAL Fig. 29 72
o] YejIith EC & NHeN ¥ KZll= 1%
2 94 3HBAI} %2 (p<0.001) EC
2 TPHellE 5% +94 sHBAS 2y
t}. EC 9} NHe-N, T-P @ K AEZH= #9
2 3AYAE o ECx v|BAE FFS =
Ak ARE AMIFssioh Al

8,000
7,000 |
6,000
5,000 |

[A]

4,000
3,000
2,000
1,000

NH4-N(mg/L)

®

y=556x +410.64
R?=0.3661 ***

6,000 F [B]
¢ y=10.279 x + 149.71
R?=0.0476 *

5,000
4,000

3,000 }

T-P(mg/L)

2,000

1,000 e o 0% o ©

1,600
1,400 L
1,200
1,000
800
600
400
200

y =6.2402 x + 238.61
R?=0.2178 "

K (mg/L)

]

150.0

0.0 50.0

100.0
EC (m/cm)

Fig. 2. The linear regression between NHsN
and EC(A), T-P and EC(B), K and
EC(C) in liquid swine manure (*p<
0.05, *** p<0.001.
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B ou) EA JeRd ke gl o%
e Aoz A} £ DM: Py BlE 0.1
& Stevens 2(1995)9] 213k FrHc) ofx
o} <FE-H71E gt AFEAY FE2 oFE
Aoz Agsgich P NHe-ND K7F u]&
o] oIzt CV PE Zo} AAEIIE Alge Al
Aol Woheg ¥ejE ubw p ofi®] NH.-N 2
K &) 558 on|gle 2oz dujE vaE
Aho g o]fa] FEFHE W] fsfidE
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Aoz Ak et PR EAE Fol7]
A& AleFgeabde] 2=

Table 4. The ratios of NHs&-N: P, K: P, DM:
P in liquid swine manure

Descriptive NHs-N : P K :P DM :P
Mean 174 4.6 0.1

SE Mean 3.04 0.67 0.01
C.V. 189.8 158.1 116.2
Min. 0.0 0.0 0.0
Max 3234 53.6 1.1

S oA
E=Xolu] F Fe 5 VISYATE Table 5

BHA (FEAEA, 1999)
2x]7} 500 mgkg B} WFgkow
3.97 mg/L 0|2t} Zn = Y 215.12
mg/l &2 EoF2d$e]7|E 300 mgkg R
orow HE FEE 551mgl o}k ot
9] negkd A F Fe I Mn-& Atz 5o v]aA
Wol EAE ARl W Cust Zn > FE
el Flsle AR U AR A

o]F Role A A9 2EHXA Y A
s 3 ARATAE AR E R A
Fell A7F Cu gk Zn®] Tl A% AL 7t
40l slck AdelA Fasle o elE
o] wo} WA A7 F¥ Fs7h AdH
o] ¥ Eof ExstA o DM Tl wet
Aol 2

a2 Aoz Almso

Table 5. The micro element contents for liquid
swine manure

Descriptive Fe Mn Zn Cu
Mean 19.06 6.66 2090 13.97
SE Mean 346 1.04 2.86 1.74

C.V. 1973 169.7 1485 1353
Min. 058  0.00 027 0.00
Max 272.67 6728 215.12 105.48

Pond®} Maner(1984)% E£u] o cue ¥
Fo] w2 e ARAEANE &l H Cud
of wjfole}l 3 Campbell 5(1997)% E[¥]
Zo Cudo] = FREITL Y B3}
Aot webA dulE FAA TR v
29 B 3 gt 2AATFE 3
oF & oz AmRnh

o

HEsEo WE v|2dE
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Table 6. The contents of DM, EC, NH4-N, T-P, K, Ca, Mg and Na as affected by DM levels

in liquid swine manure

DM EC

Items (%) (mS/cm) NH4-N K Ca Mg Na
....................................... ME/L +orrrmememee e
DM 1(N=92)

Mean 1.15 253 1,704.0 2244 388.6 593.9 127.0 359.9
SE Mean 0.07 1.54 126.08 36.04 20.04 231.06 29.18 18.09
C.V. 55.6 58.6 71.0 154.0 495 373.2 220.3 48.2
Min, 0.13 2.4 12.0 4.0 48.5 10.8 2.7 36.5
Max 291 122.1 6,880.0 2,704.0 1,492.0 16,768.0 2,136.7 891.7
DM 2(N=18)

Mean 3.99 379 2,831.4 2,8314 571.4 2,588.7 350.0 475.5
SE Mean 0.17 3.30 364.47 364.47 5191 1,107.6 70.11 40.89
cv. 179 36.9 54.6 54.6 38.5 181.5 85.0 36.5
Min. 3.10 53 870.0 870.0 203.4 99.7 29.6 175.9
Max. 5.43 67.5 6,716.0 5,374.0 986.5 13,812.0 1,009.5 842.5
DM 3(N=5)

Mean 7.03 451 4,745.6 1,010.6 418.0 5384 3320 5222
SE Mean 0.27 3.01 993.55 113.15 86.57 244.14 141.04 76.80
C.V. 5.6 149 46.8 25.0 46.3 101.4 95.0 329
Min. 6.14 40.0 1,589.0 687.0 223.2 208.3 274 300.2
Max, 7.82 56.6 6,760.0 1,278.0 734.8 1,506.0 760.7 725.0
DM 4(N=3)

Mean 10.62 40.7 1,922.7 1,922.7 3326 7,899.2 4,278.4 568.8
SE Mean 0.64 4.80 209.18 209.18 155.11  3,765.3 3,980.3 42.30
C.V. 10.4 20.4 18.8 18.8 80.8 82.6 161.1 12.9
Min. 9.84 316 1,552.0 1,552.0 37.9 467.2 108.1 484.3
Max. 11.89 479 2,276.0 3,777.0 563.8 12,667.0  12,236.0 614.0

* DM 1:less than 3 % DM, DM 2:3 ~ 6% DM, DM 3:6 ~ 9% DM, DM 4: more than 9 % DM.

* EC : Electrical Conductivity.

Foll wel EFgu] F vlagdEs Asindg,
NHs+N FX= DM 3 oA HF 4,745.6 mg/LE
B} &% ¥} 1.7 ~ 2849 &3tk 223 DM
494 NH.-N =7} @A 55 gl

ol Ay Fof ¥ FIIETF -‘MEHE
AR e Aol EAE)
g5l vls) gkl Aoz AlgEW %1{7334
o e} fr1eidar) 2713 A AxwA
A} NH4-N 227t Z71E Aoz oA=L
T-P 3= DM 27} 2,8314mg/L 22 B AE

o) ol.‘:.l:-]]

4% ¥} 9ten] 1 t}S DM 47} B9

I8 K2 Nagske 74z DM 29 DM 4
ANA FEokort ﬂlﬂli B} RS ujs) 7

o] wE geFalo]s} Aok ol¥d 24l
L2E F AL BT 17} o]R2z sfEr) &
olsted ¥4 AEHL Y& Rez AmAL
L F CaT Mg AESFE vlEsl
7% 2 DM 44 Z=2F 7.899.2 mg/Le}t
42784 mg/LE. €l AES4F| v)F Cad 3 ~
1500, Mg-& 12 ~ 344 Egith olejdt 29l
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