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Study on Composition and Fertilization of Feces from Laying Hens Fed Dietary Phytase

Chun Ik Lim', Seong Jun Kim', Ju Eun Kim', Seong Eun Song', Deog Bae Lee’ and Kyeong Seon Ryu’

!Researcher, Department of Animal Science, Jeonbuk National University, Jeonju 54896, Republic of Korea
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ABSTRACT This study was conducted to produce a nutrient-balanced complex fertilizer using compost from laying hens
fed with phytase levels. A total of 30 laying hens were randomly assigned in individual cages. The dietary treatments were
fed from 51 to 60 wks of age, and included a phytase; 0, 1,000, and 2,000 FTU/kg in basal diets. Fresh feed (110 g) and
drinking water were supplied to the laying hens every day. Feces from hens were collected daily and analyzed for N, P,Os,
and K,O after compost maturity. This result showed there was no difference on the fecal excretion per feed intake of laying
hens supplemented with phytase levels in the diets. On the other hand, the excretions of dried feces, N, P,Os, and K,O were
significantly (P<0.05) reduced in 2,000 FTU/kg treatment than 0, 1,000 FTU/kg treatments. There was no difference on the
compost composition and nutrient contents in compound fertilizer using compost from hens fed dietary phytase levels.
However, compost content in the fertilizer was 69.6~71.6% when compost of 25~30% moisture content was used, and 13.0~
47.1% at compost of 40~60% moisture content. As a result of this study, it was confirmed that hen’s compost controlled
moisture content could be produced as a nutrient-balanced compound fertilizer.

(Key words: phytase, laying hens, compost, fertilizer)
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Table 1. Basal diet composition for laying hens
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Ingredient %

Corn 67.23
Soybean meal 17.38
Corn gluten meal 4.24
Limestone 9.42
Calcium phosphate 0.94
Salt 0.38
L-Lysine 0.05
DL-Methionine 0.03
Vitamin premix’ 0.18
Mineral premix” 0.15

Total 100

Chemical composition

ME (kcal/kg) 2,750
CP (%) 16.00
Lysine (%) 0.74
Methionine (%) 0.32
Calcium (%) 3.80
Sodium (%) 0.17
Available phosphorus (%) 0.32

' Contains per kg: vit. A, 5,500 IU; vit. Dy 1,100 ICU; vit. E, 11 mg; vit. By, 0.0066 mg; vit. K;, 1.1 mg; riboflavin, 4.4 mg;
pantothenicacid, 11 mg (calciumpantothenate: 1.96 mg); choline, 190.96 mg; folicacid, 0.55 mg; pyridoxine, 2.2 mg; biotin, 0.11 mg;

thiamine, 2.2 mg; ethoxyquin, 125 mg.

% Contains per kg: Cu, 10 mg; Fe, 60 mg; I, 0.46 mg; Mn, 120 mg; Zn, 100 mg.
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Table 2. Nutrient composition of ingredient feeds
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i AA, a2 ARl ke QB aie AFEH
7} el w2 2ol 7) ¢St AteAl ALRAdH (k) vl A
B AR QB EAe FoI43(0~2,000 FTU/Kg)l
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Ingredient feed N P,Os K,O Sample number
Soybean bran 1.39 0.10 1.28 3
Distillers dried grains 432 0.82 1.21 3
Rice bran 223 1.75 1.73 3
Coconut meal 3.11 0.58 252 3
Soybean meal 6.81 0.57 2.57 3
Bone meal 1.00 15.00 - 1
Potassium chloride - - 41.84 1

Table 3. Fecal composition per feed intake (kg) of laying hens fed dietary phytase levels (n=10)

Composition (%) of dried feces

Fecal excretion (g) of laying hens fed 1 kg diets

FTU/kg
N P,Os K,O Total feces Dried feces N P,0s K,O
226.24° 17.36 1.64 5.46°
0 7.66 0.73 241 1,381.69
’ (100%) (100%) (100%) (100%)
200.52° 15.59° 1.53% 5.49°
1,000 7.78 0.76 2.74 1,276.49
’ ’ (88%) (90%) (93%) (101%)
163.91° 12.26° 1.28° 4.22°
2,000 7.53 0.78 2.58 1,329.35
’ ’ (72%) (71%) (78%) (77%)
SEM 0.15 0.02 0.10 28.25 5.88 0.53 0.06 0.26
P-value 0.81 0.56 0.46 <0.01 <0.01 0.03 0.05

*¢ Means within column with no common superscripts differ significantly (P<0.05). SEM: standard error of mean.
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Fig. 1. Compound fertilizer (example of Table 4): compost' from laying hens fed dietary phytase levels® + feed ingredients. ' Moisture
content of compost: 25%; A, C, E, 30%; B, D, F. 2 Phytase levels: 0 FTU/kg; A, B, 1,000 FTU/kg; C, D, 2,000 FTU/kg; E, F.
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Fig. 2. Compound fertilizer (example of Table 5): compost from laying hens' + feed ingredients®. ' Moisture content of compost:
40%; A, D, G, I, M, 50%; B, E, G, K, N, 60%; C, F, I, L, O. ? Feed ingredients: soybean bran; A, B, C, distillers dried grains;
D, E, F, rice bran; G, H, I, coconut meal; J, K, L, soybean meal; M, N, O.
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Table 4. Compound fertilizer using compost (moisture content: 25, 30%) from laying hens fed dietary phytase levels

Composition (%) 0 FTU/kg 1,000 FTU/kg 2,000 FTU/kg

Compost 70.1 71.6 69.8 71.3 69.6 70.9
(moisture content) (25%) (30%) (25%) (30%) (25%) (30%)
Bone meal 223 21.1 226 214 226 216
Potassium chloride 7.6 73 7.6 73 7.8 7.5
Total 100
Nutrient composition (%)

N 425 4.05 429 4.09 431 4.10

P,0s 341 323 345 327 3.44 3.29

K0 339 325 3.41 327 3.43 330

N:P,05:K,0 1.0:0.8:0.8

Moisture 17.5 215 175 217 17.4 213
71.6%% FAFeIATh Egt QEs| T Aol H7H(0~2,000 o, HH|e] FAH|E 25~30% g EHE|E o] &3
FTU/kg)ol we} 25% Srego] En|E Aled 3¢ di A% HE W 69.6~71.6%E AL, 40~60% &
4.25~431%, A2+ 3.41~3.45%, Z2] 3.39~3.43%°]™, 30% HHlE HE U 13.0~47.1%F 7/33tth oA AlEA
Sre HHAME 2 A4 4.05~4.10%, QAF 3.23~3.29%, s #ol7] flal Al FrEs w37 A A7t
Ze] 3.25~330%% ZR1=o, Qe L Ho7t |8 < HaE Fer) Qo) dutzlog SR dafo] 2o Ao
i Alls 2 dEFs PIARA] F3Th(Table 3). g+, 25% 3% ol 9371 98l Fwel A9 gl gAY i
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Table 5. Compound fertilizer using compost (moisture content:

31

40, 50, 60%) and ingredient feeds

Comg)z;ition Soybean bran Distillers dried grains Rice bran Coconut meal Soybean meal
((;1)2;53;; 47.1 371 30.0 42.0 314 24.5 26.5 175 13.0 425 315 250 40.0 29.0 227
content) @0o%)  (S0%)  (60%) (0% (S0%) (60%) (0% (S0%) (60%) (40%) (S0%) (60%) (40%) (S0%)  (60%)
Iff;f;ediem 234 332 402 352 480 564 642 772 836 378 524 610 296 400 460
Bone meal 22.0 222 222 17.1 16.6 14.5 6.9 39 2.5 15.9 13.7 12.4 22.6 23.1 233
Potassium 75 75 76 57 50 46 24 14 09 38 24 16 78 719 80
chloride
Total 100
Nutrient composition (%)
N 4.20 4.22 4.26 3.62 343 333 2.72 243 2.29 3.29 2.97 2.79 433 441 4.45
P,0s 3.36 340 339 290 275 265 218 1.94 1.84 264 238 223 346 354 357
KO 3.35 336 340 290 273 265 218 1.96 1.85 264 239 225 347 352 356
N:P,05:K,0 1.0 : 0.8 : 0.8
Moisture 20.1 204 202 203 204 203 202 203 203 202 202 202 203 203 203
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