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A Study on the Amount and Chemical Compositions of Excreta from Laying Hens

Jong Hwangboa;r , Eui Chul Hong", Seung Hwan Na, Dong Jo Yu, Hak Kyu Kim, Mi Na Park,
Kie Chul Jung, Hyo Jun Choo, Hee Du Park and Ok Suk Seo

National Institute of Animal Science

ABSTRACT This work was conducted to investigate the manure excreta and chemical compositions of layers. Two hundred
1-d-old ISA Brown layers were used in this work, and ten of 200 layers were selected for measurement of manure excreta with
feeding phase. Means of the manure excreta per bird, the moisture content of poultry, and the dried manure were 124.7 +27.5
g/bird/day, 76.9 £ 1.9%, and 29.1 + 3.9 g/bird/day, respectively. N, P»Os, and KoO of manure (55 weeks) were 1.39 +0.139, 0.62
+0.11 and 0.68 + 0.09%, respectively. pH, BODs, CODwy, and suspended solids (SS) were 8.19 +0.71, 50,266 = 621 mg/L, 62,832
+803 mg/L, and 121,725+ 16,165 mg/L, respectively. Heavy metal contents in the manure were 0.003 +0.0013 ppm for Hg
and 0.008 £0.0012 ppm for Pb, the latter of which was highly low compared with the standard (150 ppm), but no Cd was
detected. The results of this work show the average excretion amounts and chemical compositions of layer’s manure, which is

used as an organic fertilizer.
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Table 1. Formula and chemical composition of basal diets (0~

first egg)’

16 weeks
0~5 5~12 12~16
Items ~
weeks  weeks weeks
first egg
Ingredients (%)
Cormn (CP 8.3%) 54.74 59.32 61.68 59.05
Wheat bran 9.37 15.03 18.44 12.20

Soybean meal (CP 45.0%) 29.75 19.90 14.83 17.40

Corn gluten meal - 2.00 1.50 3.50
Soybean oil 2.00 = - -
Limestone 0.85  1.00 0.90 5.60
Dicalcium phosphate 1.54  1.50 1.40 1.50
Salt 025 025 0.25 0.25
L-lysine 0.30 - = -
DL-Methionine 0.15 = - -

Vitamin-mineral prernix1 1.00  1.00 1.00 0.50

Antibiotic 0.05 - - -
Chemical composition”

ME (kcal/kg) 2,900 2,800 2,750 2,800
CP (%) 190 170 15.0 16.0
Lysine (%) 0.90  0.65 0.46 0.49
Nonphytate P (%) 040 026 0.20 0.21

'Provided following nutrients per kg of diet : vitamin A, 9,000,000
IU; vitamin Ds, 2,100,000 IU; vitamin E 15,000 IU; vitamin K,
2,000 mg; vitamin B;, 1,500 mg; vitamin B,, 4,000 mg; vitamin
Bg, 3,000 mg; vitamin By, 15 mg; Ca-pantothenate, 8,500 mg;
niacin, 20,000 mg; biotin, 110 mg; folic acid, 600 mg; Co, 300
mg; Cu, 3,500 mg; Mn, 55,000 mg; Zn, 40,000 mg; I, 600 mg;
Se, 130 mg.

*Calculated values.

*Korean Feeding Standard for Poultry (2007).
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Table 2. Formula and chemical composition of basal diets(first

egg~)'
First 55
ISUCBE 35 45 4555
Items ~ weeks
weeks weeks
35 weeks ~
Ingredients (%)
Corn (CP 8.3%) 57.05 58.65 56.85 56.75
Wheat bran 5.00 7.40 10.00 13.50

Soybean meal (CP 45.0%) 21.50 19.00 17.20 13.00

Corn gluten meal 4.50 3.00 3.50 4.00
Limestone 9.50 1000 1050  11.00
Dicalcium phosphate 1.50 1.00 1.00 0.80
Salt 0.25 0.25 0.25 0.25
L-lysine - = = -

DL-Methionine 0.10 0.10 0.10 0.10

Vitamin-mineral premixl 0.50 0.50 0.50 0.50

Chemical composition2

ME (kcal/kg) 2,750 2,700 2,650 2,600
CP (%) 170 160 150 140
Lysine (%) 083 076 069 063
Nonphytate P (%) 034 032 030 028

'Provided following nutrients per kg of diet : vitamin A, 9,000,000
IU; vitamin D;, 2,100,000 IU; vitamin E 15,000 IU; vitamin K,
2,000 mg; vitamin B;, 1,500 mg; vitamin B, 4,000 mg; vitamin
Bs, 3,000 mg; vitamin By, 15 mg; Ca-pantothenate, 8,500 mg;
niacin, 20,000 mg; biotin, 110 mg; folic acid, 600 mg; Co, 300 mg;
Cu, 3,500 mg; Mn, 55,000 mg; Zn, 40,000 mg; I, 600 mg; Se, 130 mg.
*Calculated values.

*Korean Feeding Standard for Poultry (2007).

Table 3. Fertilizer compositions of layer diet

N (%)
Layer diet (55 weeks) 236+0.11"

P05 (%) K20 (%)

1.21+0.17 0.84+0.10

Fertilizer composition

"Means + SD (standard deviation).

Table 4. Ca, Mg and heavy metals composition of layer diet (ppm)

Ak
4. AL EF 2 AL 2
AbE o} Ho] dulk RS AOAC(2000)00 o)af #2810

w, oA -2 bomb calorimeter(Parr 6200 Instrument, US)
£ AH8-3he] =431t pHE Digital pH meter(DMP-600)Z
o] &3t ZARIHOH, Al52] 24 £2<21 BODs, COD %
SSo} 2e =7 B2 (lesceri 5(1998)2] Standard methods
o wje} AAIEAE P05t K02 SH 2 T 5(2004)
o] WHE o]&3te] FA3H o, vEF /J(Ca, Mg, Cu,
Pb, Cd & As)2 712 E3H(F<=AF2) FA1A, 1983)0l &gt
HAAE & f= 23 plasma F F=A)(Atomic absorption
spectrophotometry, SPECTRO Analytical Instruments GmbH &
Co. KG, Germany)Z 37 41 2H4dste] $431931, Hg
F-24-8 25523 7](Nippon Instrument : Mercury Detector MD-1,
Mercury sp, Japan)Z =743}tk

1. AMEHAL] AT, AlR MFE STEF Y 2 DR
2bHA 9] B WA A AVIE AL wEk A7)0 g
Fol el AF, Al R A 5% 2 B DTS
A3t Table 5). §437121 4, 9, 15FH 2] =
844 B 1,587 g/ Aol o, Als AHZS A4 61, 68 2
76 g/4/Qo|ATk. AHF 27]91 21FH = A|Fo] 1,788 ¢
Y, AhE AdFTC] 107 g/av/doler, 26, 30, 35 2 45
FHole A=) ZH7 1,813, 1,841, 1,869 L 1,978 g/5+/<Y,
ALE AF o] 247} 112, 118, 128 2 132 g4v/L o= Vel
o} Akek 3391 55FH e A5l 2,187 g/, Aks A
&Fo] 125 g/ dol o, 65FH = AF0] 1,989 g5/,
AR A EO] 130 g7 deldnk 2158 5558 0] o

Items Ca (%) Mg (%) Cu

Cr Pb Cd As Hg

Layers (55 weeks) 4.38+0.19 0.14£0.03 8.41+2.13

0.58 +£0.34

1.02+£040 ND  0.62+0.15 0.018+0.0012

"Means + SD (standard deviation).
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Table 5. Body weight, feed intake, water intake and manure excreta of layers

Weeks Body weight Feed intake Water intake Raw manure Moisture Dried manure
(g/bird/day) (g/bird/day) (mL/bird/day) (g/bird/day) (%) (g/bird/day)
4 325+ 27 61+ 44 92+17 673+7.1 76.1+1.9 16.1£1.5
9 844+ 41 68+ 7.4 10420 86.9+7.3 750+2.2 21.7+£1.1
15 1,587+ 67 76+ 5.1 116 +11 111.3+8.7 79.0£2.6 239+2.6
21 1,788+ 96 107+ 85 197 +36 133.5+9.6 795+ 1.5 274+2.6
26 1,813+ 117 112+12.2 206+ 34 139.1+7.2 772+1.7 31.7+3.1
30 1,841+ 128 118+ 8.4 217+24 142.7+9.1 762+ 1.8 340+6.6
35 1,869 + 120 128+ 9.5 236+ 12 145.0+£9.3 74.7+0.3 36.7+7.6
45 1,978 +132 132+ 12.0 243 +£22 141.6 £10.1 78.1+£2.6 31.2+64
55 2,187+ 99 125+ 8.1 226+ 19 1354+ 9.7 755+ 1.8 332+22
65 1,989+ 120 130+12.5 235+17 143.7+10.0 759+24 346+63
Mean' 1,622 + 563 106+27.4 187+ 60 124.7+27.5 76.7+1.9 29.1+£39
'Mean of sum over 4, 9, 15, 21, 26, 30, 35, 45, 55 and 65 weeks.
"Means + SD (standard deviation).
FE A7 Alm AF Y oF 189191 1977 226 mL/A/ L] 160
A} AL BE AL 162 g/Loln o, HE A} 140 yrosmscrsiass 4%
= AAFT SFFE 42} 1057 gL 1872 mUZLD e L
2 Yehstth -% 6 /
4,9, 15, 21, 26, 30, 35, 45, 55 % 6557 2] HT £ TAY g o A/
HE 1247 g/LOIOR], TR FHFE 6% AEE E B 4
= 291 g4y dolth i v kS HEX153(1999) g 20
1275 g/4/ L7} Harada(1996)2] 136 g5~/ 18]3 J& 3 0 ! ‘ : : :
o} 221319897} B8 140 g/ AH T Bk} o]l A 0 500 1000 1500 2000 2500
Body Weight(g)

H2RE, =7} Adel] w2k o] i @A o] giA]
o= fraglon, 11 ANo R, Alge FA Wiz 4t
SAFY F34 FA ol wet YA ol8Ee] FolA
7] wiFolgtar AlR T = ] 7 T TE3TH
(1999) 77.6%, Ostrander(1965) 75~80% 1] 3L North(1972)¢]
74~81%2} FrAFsHA T

2hA o] A s B ERE] 1 5(P<0.01)]
A2 Y = 0.0449X — 51.858 (R® = 0.9165)2 L ATHFig. 1).

5558 A B £ 323 g AE-S Table 691
YERAITE H3 W N -8 1.39%E Kroodsma(1986) 1.13%
9} HFEXE3(1999)9] 1.29%H = k7t 29O}, Yushok
and Bear(1943)9] 4.14%$} Harada(1996)2] 3.65%E.0H= 2k

Fig. 1. Correlation between the daily excretions of excreta and

body weight of layers.
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Table 6. Fertilizer compositions of layer manure (%)

Fertilizer composition N (%) P,0s KO
Layer manure (55 weeks) 139+0.14" 0.62+0.11 0.68 +0.09
"Means + SD (standard deviation).
Table 7. Concentration of water pollutants in layer manure'
Items Moisture (%) BODs (mg/L) CODw, (mg/L) SS (mg/L) pH
Layer (55 weeks) 767+19" 50,266 + 621 62,832 + 803 121,725 + 16,165 8.19+£0.71

'BODS: biological oxygen demand on day 5; CODwp: chemical oxygen demand on Mn; SS: suspended solid.
"Means + SD (standard deviation).
Table 8. Ca, Mg and heavy metals composition of layer manure (ppm)

Items Ca (%) Mg (%) Cu Cr Pb Cd As Hg
Layers (55 weeks) 1.97+0.22 0.09 +0.02 432+147 ND 0.008+0.0012 ND  0.008+0.0017  0.003 +0.0013

"Means = SD (standard deviation).

215-%(1999)¢] BOD; 20,122 mg/L, CODyy 50,454 mg/L 1]
31 SS 108,667 mg/LE T} E=gkon, AR Fok=413](1989)2]
BODs 65,000 mg/L2} SS 130,000 mg/LETH= 2o AnS B
Ak

A B F FEE IS Table 80 YERAT
Ca2 1.97%Z Reeves(2001)2] 3.12%X. = ko m, Mg
0.09%E Reeves(2001)2] 0.25%%.0F SHA UERstTh Cus 4.32
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