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The Study on the Amount and Major

Compositions of Excreta from Swine

Jong Hwangbo™, Eui-Chul Hong’, Hee-Du Park, Dong-Woon Kim and Sung-Back Cho
National Institute of Animal Science, RDA

ABSTRACT

This work was carried out to investigate the quantity of excreta and its composition in crossbred pigs (Yorkshire x Landrace x
Duroc) at different stages of growth. Twelve young piglets (average BW weight of 19.0+0.33 kg) were used in this study. Pigs
were divided into four phases during growing time and two phases during finishing time. The average excreta production for
growing pig was 3.46 kg/head/day (feces: 1.07 kg, urine: 2.39 kg). The average moisture contents of feces and urine were 70.54%
and 97.39%, respectively. Contents of Calcium, Magnesium, Copper, Plumbum, and Arsenic were 1.00%, 0.26%, 10.47 mg/kg,
2.43 mg/kg, and 1.02 mg/kg, respectively. The concentration of the water pollutants like Biochemical Oxygen Demand (BOD:s),
Chemical Oxygen Demand (COD), Suspended Solid (SS), Total Nitrogen (TN) and Total Phosphorus (TP), excreted from pig were

96335, 61073, 207466, 8104 and 4209 mg/L in feces and 7364,

7149, 2715, 10110 and 613 mg/L in urine at the end of test,

respectively. The daily loading amount of water pollutants (BODS5, COD, SS, TN, and TP, respectively) in pig excreta were

102.1, 61.8, 221.6, 8.7, and 3.9 g/head/day in feces, and 19.3,

16.7, 8.0, 22.2, and 1.3 g/head/day in urine, respectively. The

Nitrogen, P>Os, and K,O contents in the excreta of pigs were 0.96, 0.83 and 0.42% in feces, and 0.80, 0.09 and 0.53% in urine,
respectively. Finally, this work was suggested to give basic information to swine farms.
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1. SAMS

BAAS 19.0£0.33kge] 39 WFF (Yorkshire x Landrace x
Duroc) AHE 1259t HAE 1255 FAEk], S4 HSE A% 4
9] (20, 50, 80, 110kg)e} HAE 29 (YA1E, EfE)ol 2

2. MEALR

ANeAtgE FEAAFESE (2007)0 weF SANSES AT
M2 20~50kg? 80~110kg® T5lo] DE 3,431 kcal/kg¥}
3,439 kcal/kg, CP 14.4%%} 11.0%, lysine 0.84%3} 0.57%, <!
0.46%St 043%E o3t AL, HAES JAE 2 IfESR
TE3le] DE 3,300 keal/kg@ 3,300 keal/kg, CP 13.0%%} 14.0
%, lysine 0.60%9} 0.70%, <1 0.60%%t 0.50%% $H& Al5E
ZHA| wjgtsto] o] 8-3tSiTh (Table 1).
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Table 1. Formula and chemical composition of basal

diet
Growing &
gssens 0 LA Pl Gtng Lacatng
kg kg
Corn 82.20 88.84 84.30 81.90
Soybean meal 1530  8.80  12.60 15.30
Monocalcium phosphate  0.70  0.70 1.37 0.97
Limestone 0.80 0.80 0.80 0.90
L-Lysine 030 0.16 0.13 0.13
Salt 030  0.30 0.30 0.25
Vitamin-mineral premix” 030 030  0.40 0.40
Phytase 0.10 0.10 0.10 0.10
Antibiotics 0.05
Chemical compositionz)
DE (kcal/kg) 3,431 3439 3,300 3,300
CP (%) 14.40 11.00 13.00 14.00
Lysine (%) 084  0.57 0.60 0.70
Phosphorus (%) 046 043 0.60 0.50

" Provides per kilogram of diet: vitamin A, 11,025 IU; vitamin
Ds;, 1,103 IU; vitamin E, 44 IU; vitamin K (menadionic
bisulfate complex), 4.4 mg; riboflavin, 8.3 mg; niacin, 50 mg;
d-pantothenic acid(as d-calcium pantothenate), 29 mg; choline,
166 mg; vitamin By, 33 pg; Cu, 16 mg; Fe, 16 mg; Zn, 165
mg; Mn, 12mg; I, 0.3 mg; Co, 1.0 mg; Se, 0.3 mg.

? Analyzed values.
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Table 2. Body weight gain, feed and water intake during the experiment*

Growth Phases - BW (l.<g) BWG FI Wi
Starting Finishing Average (kg/day) (kg/head/day) (kg/head/day)

20 21.4+ 1.5%* 254+ 1.6 234+ 1.5 0.68+0.12 1.17+0.11 2.26+0.38
50 55.2+ 4.0 61.9+ 3.9 58.6x 3.9 0.85+0.19 2.74+0.30 4.63+0.68
80 79.3+ 3.8 87.0+ 3.9 83.2+ 3.8 0.95+0.14 3.40+0.19 4.6240.62
110 108.1+ 5.1 114.7€ 6.5 1114+ 54 0.81+0.58 3.24+0.23 4.18+0.49
Gestating Sow 203.5+12.8 204.8+10.7 204.2+12.8 0.17+0.39 2.1740.20 5.81+1.74
Lactating Sow 194.6+17.0 192.3+17.7 193.5+17.3 —0.33+0.39 5.49+0.68 12.634+2.36
Average 3.04+1.45 5.69+£3.59

* BW, body weight; BWG, body weight gain; FI, feed intake; WI, water intake.

** Mean + SD (standard deviation, n=12).
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Table 3. The daily fresh excreta excretion and water content of pig in different growth phases
* Excret: ducti k d/d Moisture(%
Growth phases AVBW xcreta production (kg/hea ay). oisture(%) .
(kg) Total Feces Urine Feces Urine
Piglet 234+ 15 1.3340.32 0.49+0.10 0.83+0.33 72.5+2.8 97.70+1.15
58.6+ 3.9 2.76+0.44 0.90+0.14 1.854+0.35 70.2+1.4 96.97+0.93
Growing 832+ 3.8 2.96+0.45 1.0740.14 1.89+0.37 70.7+1.6 97.69+2.28
& Finishing
1114+ 54 3.34+0.35 1.35+0.16 2.02+0.30 70.5+1.1 96.92+1.59
Gestating Sow 204.2+11.7 4.54+1.24 0.62+0.15 3.92+£1.27 69.1+0.1 96.16+1.00
Lactating Sow 193.5£17.0 5.81£1.13 1.97+0.42 3.84+0.82 70.3+2.2 98.15+1.80
3.46+1.55 1.07+0.54 2.39+1.23
_ S+l A4£0.
Average 2.62) (0.88) (1.74) 70.5+1.1 97.4+0.70

* AVBW : Average body weight.
** Mean + SD (standard deviation, n=12).
() : recalculated value in terms of 70 kg.
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Fig. 3. Correlation between the daily amount of excreta
and body weight of Swine.
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Fig. 4. Correlation between the daily amount of feces
and feed intake of Swine.
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Fig. 5. Correlation between the daily amount of urine
and water intake of Swine.
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Table 4. Characteristics of pig feces in different growth phases

Growth phases A\(ZIE;)V* ((I;i ) P(’f,/?)s I(%Z?
Piglet 234+ 1.5%* 1.0240.12 0.67+0.09 0.36+0.10
58.6+ 3.9 1.16+0.07 0.67+0.12 0.5240.09
Growing & Finishing 83.2+ 3.8 0.82+008 0.59+0.11 0.26+0.08
111.4+ 5.4 0.77+0.14 0.61£0.12 0.4140.06
Gestating Sow 204.2+11.7 1.06+0.18 1.6440.38 0.53+0.17
Lactating Sow 193.5£17.0 0.90+0.09 0.82+0.20 0.45+0.08
Average - 0.96+0.17 0.83+0.42 0.42+0.14

* AVBW : Average body weight.
** Mean + SD (standard deviation, n=12).

Table 5. Characteristics of pig urine in different growth phases

Growth phases A\(fl?g\)V* (g;i) Izg/(o))s I((OZ())
Piglet 23.44 1.5%* 0.31+0.27 0.08+0.03 0.5440.16
58.6+ 3.9 1.1940.54 0.12+0.03 0.70+0.10
Growing & Finishing 83.2+ 3.8 1.45+0.29 0.13+0.05 0.45+0.11
1114+ 5.4 1.1140.60 0.15+0.04 0.65+0.11
Gestating Sow 204.2+11.7 0.374+0.18 0.01+0.01 0.29+0.08
Lactating Sow 193.5£17.0 0.374+0.08 0.02+0.02 0.53+0.12
Average - 0.80+0.57 0.09+0.06 0.53+0.17

* AVBW : Average body weight.
** Mean + SD (standard deviation, n=12).
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A JFE e Aoz Algch = I TS 028% olgon, SAHSES 77 0.64%,
0.81% 2 0.93%, A=} IHES 247 2.12%9F 1.22%th

Table 6. Content of Ca, Mg and heavy metals of pig feces in different growth phases

N
Growt phases o o gk (gl (oo
Piglet 234 £1.5%%  0.28+0.05 0.17+0.02 9.31+1.43 1.62+0.31 0.78+0.11

58.6 +£3.9 0.64+0.12 0.30+£0.03 9.77+1.00 1.69+0.24 0.82+0.08

G?“’% & 83.2 +3.8 0.81+0.13 0.25+0.03 9.16+1.06 1.83+0.13 0.72+0.05

mishing

1114 +5.4 0.93+0.11 0.25+0.02 8.12+1.74 2.91+0.45 1.14+0.06

Gestating Sow 2042 +11.7 2.12+0.58 0.30+0.02 13.07+2.05 3.58+0.63 1.64+0.40
Lactating Sow 193.48+17.0 1.22+0.14 0.28+0.04 13.40+5.47 2.97+0.62 1.04+0.21

Average - 1.0040.63 0.26+0.05 10.47+2.21 2.43+0.83 1.0240.34

* AVBW : Average body weight.
** Mean + SD (standard deviation, n=12).
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7t 1.64mgkgst 1.04 mgkg® Uehsith Tele ke

9.31 mg/kg, A S =

o] z}z} 977 mg/kg, 9.16 mg/kg, 8.12

mg/kg, YN=F EfEo]l 47 13.07 mgkgd) 13. 4rng/kg

o[

; Excreta Excretion and Chemical Composition from Swine

A= Btk Jang 5(2007)9
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HEHE & 5 79 vEE
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kgol AZHATE. ST
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W, = AE g
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Fol e EAPIA
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ZAoll A E ),
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(53213%A, 2005)004= on**

Aol

H)4 50 mg/kg, 7H=H
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1= *164011*1 NEfI e BE AW WA AEHA & 6. SMH|SES MACHHE 2HEX
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mg/kg @EO]U%, Z2ktek9] (2000)914 ZAKEE 9.42 mg/kg Rt w29 A Fxd] LA=EE = Table 7, 83 2t}
Table 7. Water pollutants concentration of pig feces on different growth phases
(Unit : mg/ /)
Growth AVBW#*
Phases (ke) pH BODs CODun SS T-N T-P
Piglet 23.4+1.5%% 65403 79,017+ 8,454 78,166+14,482 187,917425,536  9,478+1,354 2296+ 579
58.643.9 7.0+0.3 105,162+ 7,764 66,822+10,172 184,231+20,721  9,687+1,323 4,127+ 871
Crowig g& 832438 72404 96,050+ 9919 54,560+ 4,756 178,058+14,192  7365:1,010 3,969+ 808
111.4+5.4 7.140.6  94,867+12,620 64,614+10,197 197,500+34,169  6,433+1,237 3,972+ 296
Gegf\gng 20424117 7.0203  106,977£29,856 56,304+ 4251 269,091£58259  6,244+1,133  9,463+1,654
Lagtoa‘\gng 193.5£17.0  6.6£02 95940+ 6,826 45,969+ 2,334 228,000+49,699 9,414+ 697 1,427+ 117
Average - 6.940.4  96,335+17,902 61,073+13,939 207,466+47,709  8,104+1,851 4209+2,724
* AVBW : Average body weight.
** Means £ SD (standard deviation, n=12).
Table 8. Water pollutants concentration of pig urine on different growth phases
(Unit : mg/?)
Growth — AVBW* pH BOD: CODpm ss TN T-P
phases (kg)
Piglet 234+ 1.5%% 65403 5456+2,583  11,701+4,785 1,288+ 393 7,770+3,458 627+383
58.6+ 3.9 7.0+0.3 8,43242,088  7,879+1,463 1,851+ 233 11,157+1,455 7364258
Growing & ¢35, 3¢ 7.2+0.4 5,65443,030 3,773+2,852 1,124+ 492  15,918+3,818 9954271
Finishing
111.4+ 5.4 7.120.6 3,97042,337  2,381+1,035 1,737+ 511  10,658+2,957 606+363
Gegg‘\gng 204.2+11.7 7.0+0.3 6,248+2,455  4,932+1,869  2,75242,195  5,307+2,327 7124365
Lagﬂj‘vtjng 193.5+17.0 6.6+0.2 1442442203  12,22842,493  7.540+4,071  9,850+1,510 6.3+3.8
Average - 6.9+0.4 7364+3,594  7,149+4382  2,715+2341  10,110+4,717 613+393
* AVBW : Average body weight.

** Means £ SD (standard deviation, n=12).
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o] pHE 2} 4 6.51~7.2322 AA Hit 691 o]ow,

=i 2t Rt
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mg/ ¢, T 95940 mg/ ¢/ 22 AA Hit 96,335 mg/ 4 = LE}
ytl. CODmo 7% A= 78,166 mg/ ¢, SAWSES 77}
66,822 mg/ /, 54,560mg/ ¢ E 64,614mg Lol YAlE
56,304 mg/ ¢, Ef= 45 969mg/ﬁi AAH 61,073 mg/ £ ©]

Atk SSE A= 187917mg/ 4, HA-HKES 27 184,231
mg/ 4, 178,058 mg/ ¢/ 2 197,500 mg/ £, YAIE 269,091 mg/ 4,
L= 228,000 mg/ £, A Ht 207,466 mg/ £ & LEFITE
A9 AdAE = pHE A= 6.60, FAHSGES 7
6.58, 5.65 % 594, A= 6.56, L= 7.6802 AAHT
6.50< YERATE, BODS 749 A= 5456 mg/ ¢, SAANISE
2V7} 8432 mg/ 4, 5,654mg/ ¢ 2 3,970mg/ 4, YAE 6,248
mg/ 4, EFE 14424 mg/ 4 2 AAFTFE 7364 mg/ 4 ©]om,
COD= AHE 11,701 mg/ ¢, SAWSE 72 7,879 mg/ 7,
3,773mg/ ¢4 % 2381 mg/ 4, JAIE 49,32 mg/ ¢, Efr 12,228

fo o I3

mg/ ¢ 2 A 3t 7,149 mg/ ¢ ]t} SS+ A= 1,288 mg/ 4,
S$A4-HSE 247F 1851 mg/ 4, 1,124mg/ ¢ 2 1,737 mg/ 4, ¢

AE 2,752 mg/ £, FH5E 7,540 mg/ L = Zﬁﬂﬂg&% 2,715 mg/ ¢
Z YRtk of9h #HEE e IR ARE BY i*h#ﬂ"l
(2000)0l14 =) =] BODE A= 65,819 mg/[ S &
74,700~107,740 mg/ ¢, A 83,522 mg/ £ 0|31, W= Z}%
4735mg/ ¢, SAVSE 4,518~7,174mg/ £, AA Hit 5465
mg/ /¥ CODpn % 69,652mg/ ¢, 78,940 mg/ 4, 78,156 mg/ £,
93,592 mg/ ¢, 28,700mg// L 36,341 mg ¢, UAE 57,408
BUHE 46,332 mg/ 4, AA

=i

mg/ 4, B 61,140 mg/ £ 2 }o|7}
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AT (1995 #A =9 BODS COD7}
7} 2 59875mg/ /¢t & 4,009mg ¢, CODyy
26,926 mg/ / 3} Y 9,005 mg/ £ & AN A3E YAk

% 8.0~15.7 g/TA ooty AE=e] BOD Yot B
d 38.7 g/Fot 44g/-r o|, EfrEe A 1884 g/ FE TF
=90t CODm ol 45 A= ik Z
SAHEE - 58.6~86.6 g/T, & 47~148 g/F HoM, EfE
oA 45.4 g/+Z BOD %-al43 7 7 =94t

SSE AH=o] A9 w747t 919 g5 1.0 g/F o9,
Hl&ES 247 2 166.1~260.1 g/, k 2.1~3.5 g/*F,
& 164.7 g7, = 9.6 g/, Ef= & 456.1 g/, & 284
o HM9E Btk TN Rejde A= Bx

1o on

02i

4

2
58 ¢/F, &4 HISES 747t B 7.9-88 g/, k207294 g/
ol HSE Bolom, QIE 3.8 g/, 195 g, EfE

2 18.6 g/F, & 36.4 g/ ol3ith

P AE Bk A L1 g 04 g, A HISE
& 3753 gF, 1.2~18g/F, A= & 6.0 gF, = 2.7 g,
EFE 28 g, U HAE BTk olgd Ade A
7191922 (2000)9] BOD (£: 1045 g/5 X: 129g/%),
CODyy (¥ 1034 g/, s 147 g/F), SS (¥ 3887 g/F,
22 g/), T-N(E: 127 g/F, & 83 g/, T-P (¥ 43¢5,
0.3 g9 HaEtls W AAAH R FoAe v AnE

Table 9. The daily loading amount of water pollutants in pig excreta with different growth phases

(Unit : g/head/day)

BOD CODyy

Growth AVBW*

SS T-N T-P

phases (kg)

Feces Urine Feces Urine

Feces Urine Feces Urine Feces Urine

Piglet

234+ 1.5 38.7£ 8.0 4.4+ 29 39.0£134 8.6+ 3.0 91.9+ 183

1.0£ 04 4.7£1.3 58+ 20 1.1£03 0.440.2

58.6+ 3.9 95.0£14.6 15.7+ 5.5 60.3£14.1 14.8+ 4.7 166.1+ 28.2 3.4+ 0.7

8.8+1.8 20.7+ 5.0 3.7£0.7 1.4+0.6

Growing

& 83.2+ 3.8 102.1+£13.3 10.2+ 5.0 58.6+11.5 7.1+ 1.8 190.5+ 30.8 2.1+ 0.9

7.9+1.6 29.4+ 5.7 42+0.7 1.8+04

Finishing

1114+ 5.4 125.4+19.6 8.0+ 4.8 86.6+ 2.6 4.7+ 1.9 260.1+ 48.7 3.5+ 1.4

8.5+1.7 21.3+ 6.6 5.3+0.8 1.2+0.9

Gestating n4 51117 620+ 8.9 2444122 348+ 8.1 193+ 9.5 1647+ 43.1 9.6+ 6.5

Sow

3.8£0.8 19.5+ 9.7 6.0£2.2 2.7+1.6

Lactating o3 5,17 188.4438.9 53.34154 91.2421.6 454+14.9 45614156 28.4+17.5 18.644.0 36.4+10.4

Sow

2.8+0.7  trace

Average

102.1452.1 19.3+18.0 61.8+23.4 16.7+15.1 221.6+126.9 8.0+10.4 8.7+5.3 22.2+10.3

3.9+1.8 1.3+0.8

* AVBW : Average body weight.
** Means £ SD (standard deviation, n=12)
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Ho moME v =A vkt

S

2o A ASAAE, ST 2 Bk AT 2uE
9 SOl oigh g An AR Gt S A 7]
252 @

= AAS FHE] S8 AAs 2 AIgS a0kl o 2
FAEL HAIT 19.0040.33 kg2l 3905 (Landrace x

x Duroc) 2k= 1279 M= 1255 FAI)
497 (20, 50, 80, 110kg)%t WA=
A AAskdt HA d B i d
(B 1.07kg, S 239kg)olal B3} wo| it FREES 77}
70.54%F 97.39%0°13it. & & Z+, vtads, 72, W 2 Hla
o g 247 1.00%, 0.26%, 10.47 mg/kg, 2.43mgkg 2
1.02 mg/kgolAth. & AN Ft=gd £2& EE 4 @
oM HAEFHA %gith. HA B9 BODs, CODm, SS, T-N,
T-PY 2¥EAsEE 7247 #olA 96,335 mg/ ¢, 61,073 mg/ 4,
207,466 mg/ ¢, 8,104 mg/ ¢ 2 4209mg/ ¢, ol 7,364 mg/
?, 7,149mg/ ¢, 2,715mg/ ¢, 10,110mg/ ¢ 2 613 mg/ £ o]
t}. & EolA BOD, CODuy, SS, T-N % T-P9] &4 F
e WolM 27 dd T3 102.1g, 61.8g, 221.6g, 8.7g ¥
3.9g01903, %ollM 193 g, 16.7¢g, 80g, 222¢g % 1.3 0|3}
ek Bl H|EAE N, P0s 181 K09 32 ZH #ol
41 0.96%, 0.83% 5 0.42% ©I0oH, wollA 0.80%, 0.09% =
0.53% oAtk

Ab A

E A= 2007~2008
Ao A7H] 2ol o]

FEAEA AN TIEANL A
FeE|glon old ZMAI=HUTh

4. 2005, FEASATA A2005-15. 4] LTATE.
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2007. E2ER] Za B0 EA ugAE 9 9984 Rl =
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