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Effects of Dietary Silicate Minerals on Ammonia Emission

from Excreta and Performance of Laying Hens
Jin-Sung Lee, Sung-Won Kang*, Jin-A Yoon and Yong-Suk Son
Korea University, #1 Anam-dong, Sungbuk-gu, Seoul, 136-713, Korea

Summary

This study was conducted to investigate the effects of dietary silicate minerals on ammonia
emission from the excreta and performance in laying hens. A total of one thousand and twenty 49
week-old Lohmann brown layers were divided into three treatment groups consisting two replicates
of 170 birds each. The experimental diets were containing three kinds of silicate minerals (Sand,
Na-bentonite and SY feldspar) added at the level of 2% by top-dressing. Ammonia emission from
the excreta was significantly decreased (p<0.05) by the supplementation of Na-bentomite or SY
feldspar. N concentration of the excreta was significantly higher (p<0.05) for the hens fed Na-
bentonite or SY feldspar compared to those fed sand. However, no significant differences were
observed in feed intake and laying performance with over 80% laying rate observed for all the
treatments. Egg shell strength was diminished when SY feldspar was added to the diet. As a
whole, the results obtained from the experiment indicated that supplementation of Na-bentonite or
SY feldspar added at 2% to the laying hen diet should not affect laying performance but help to
reduce ammonia from the excreta at the same time.

(Key words : Laying hen, Silicate minerals, Ammonia, Excreta, Performance)
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Table 1. Composition of basal diet

Ingredient %
Corn 59.98
Soybean meal 20.56
Rapeseed meal 2.00
Wheat bran 5.68
Fat 1.00
Dicalcium phosphate 0.72
Limestone 9.48
Salt 0.25
Methionine 99% 0.09
Choline 50% 0.08
Vitamin premixl) 0.05
Mineral premixz) 0.07
Phosphatase 0.03
Chemical composition”:

ME, kcal’kg 2,640
Crude protein, % 17.10
Crude fiber, % 3.30
Lysine, % 0.79
Methionine, % 0.34
Calcium, % 3.99
Phosphorus, % 0.41

Y Provided per kg of premix: 20,000,000 IU
vitamin A, 4,000,000 IU vitamin D;, 4,900 IU
vitamin Kj, 1,400 mg thiamin, 9,800 mg riboflavin,
5,600 mg B, 42,000mg B, 56,000 mg niacin,
1,400 mg folic acid and 80 mg biotin.

? Provided per kg of premix: 0.011% Fe, 0.016%
Zn, 0.017% Mn, 0.010% Cu, 0.010% I, and
0.010 % Se.

? Calculated values.
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Table 2. Concentration of Dry matter (DM), Crude Ash(CA) and Crude Protein in experi-

mental diet for laying hens
(%, DM basis)

Sample DM CA CP
Diet for laying hens 89.3 + 0.86* 13.99 + 0.05 17.20 + 0.06

* Mean+ S.E., n=3.
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Fig. 1. Gas collection boxes for hen excreta
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Sand: added 2.0% of sand; NaB: added 2.0% Na-

bentonite; SY: added 2.0% of feldspar.

*® Different alphabet at same time point
significant difference (p<0.05).

means

Fig. 2. Responses of ammonia emission
from the excreta to the feeding of
2% silicate minerals.
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Sand: added 2.0% of sand; NaB: added 2.0% Na-
bentonite; SY: added 2.0% of feldspar.
“® Different alphabet means significant difference
(p<0.05).
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Fig. 3. Effect of sand, Na-bentonite and SY
feldspar on ammonia emission from
laying hen excreta.
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Table 3. Concentration of Dry matter (DM), Crude Ash (CA) and Total Nitrogen (Total-N) in

the excreta

(%, DM basis)

Treatments DM CA Total-N
Control 23.98 + 0.61" 26.65 £ 0.16° 4.83 £ 0.04°
Sand 2431 + 1.74% 30.23 £ 0.20° 4.87 + 0.08
NaB 25.19 + 1.06* 26.07 + 0.03° 523 + 0.02°
Sy 2345 + 1.11° 26.50 + 0.33° 541 + 0.09°

* Mean £+ S.E., n=3.

Sand: added 2.0% of sand; NaB: added 2.0% Na-bentonite; SY: added 2.0% of feldspar.
** Different superscripts in the same column mean significant differences (p<0.05).
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Table 4. Comparison of calculated N accumulation”

2R A}

Aol vl Al A

in the excreta among treatments?

Items Control Sand NaB SY
Amount of excreta (gDM/d)" 40,960* 40,960 40,960 40,960
Concentration of N (%) 4.83 4.87 523 541
Total N in excreta (g/d) 1,978.4 1,994.8 2,142.2 2,2159
N accumulation (kg/1000 hens/month) 59,352 59,844 64,266 66,477

Y Values assuming the same amount and DM% reported by Han (2000) for 1000 hens
? Sand: added 2.0% of sand; NaB: added 2.0% Na-bentonite; SY: added 2.0% of feldspar.

* Every value in this table was calculated.
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TAE AFFARA AR Aatel A3t
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Zb A 2z A% Feasd] SUks &

ZAEe| olzA At Hol & Aoz FAHYT (Sellers T,
1980; Latif¢} Quisenberry, 1968).
. 4E Y HE E EEE S3te] 2d82 A /‘]f’*:r“’ﬂ A 20~
21% WHAE Lo, AAE g el A
E AT B¢ 248 19 HE ARME AL 2332, 539 Asede i"%zr“ilidr
7 FEE 2388S Table 59 A 3 o|E Aol 7HF B4 Jebd, $A4
A AT mFANH 80% o)de] AstgE o2 Ho3 Aol Rt (p<0.05). FHzHE
Bgon areWEuo]EE Ayl TAd & TE HelFA 2% vvre g yephge
AN A Epod, Aol BE A W, BAR SN vehbd) dgAT &
ot BAACE £9% $Fel ohigth  EgWEUelE ATl AF e AT
2% $F02 TA FARD BB A o 2D 1 T (005 AzmhHe FHe F
g oo Jeka FHHaFNE BFL A s} FEel TS v A Fdotn Ry
Table 5. Effects of silicate minerals on egg production and weight
Rate (%) Sand NaB SY
Egg production 81.55 + 1.29* 83.19 + 1.26 80.38 + 2.12
King" 26.66 + 0.86° 21.02 + 1.74° 24.04 + 1.57*
Extra large 67.55 = 0.77° 73.61 + 0.77* 7023 = 1.73°
Large 3.67 £ 043 3.54 = 0.32 3.54 + 0.40
Medium 0.57 + 0.14 032 + 0.10 0.56 £ 0.16
Small 1.56 + 0.23 1.51 £ 0.20 1.63 £ 0.22

* MeanztS.E., n=40.

Sand: added 2.0% of sand; NaB: added 2.0% Na-bentonite; SY: added 2.0% of feldspar.
D King: over 68g; Extra large: 60~68g; Large: 52~60g; Medium: 44~52g, Small: under 44g
*® Different superscripts in same column mean significant differences (p<0.05).
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Fig. 4. Comparison of egg shell breaking
strength among treatments.
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