F71388A) A 23 A 135, 67~72(2005)
Korean J. Poult. Sci. Vol. 32, No.l, 67~72 (2005)

AR ARRON CHet 225 Z3RQI FIK330
LI OIRl= o

AR - o] 94 -

67

Mets=Eil AiEgE 3

09£_

o1t

Zarietn AR LEET)

Effects of Additional Calcium Additive

on Egg Production, Feed Efficiency

and Egg Shell Quality in Laying Hens

S. W. Na, W. J. Lee

and K. H. Lee'

Department of Feed Science and Technology, Kangwon National University, Chunchon, Korea 200-701

ABSTRACT Forty-wk-old 480 ISA Brown layers were used in a 10-wk feeding trial to investigate the effects of additional
various levels of limestone to a low calcium diet without any calcium additives on the performance of laying hens. There
were significant differences in average egg weight (P<0.05) without any specific trend among treatments and hen-day egg
production was not influenced by the dietary treatments. Daily intake and conversion per kg egg of feed excluded the calcium
supplement were significantly reduced (P<0.05) as the level of additional calcium supplement increased in both types of layer
diet, while those of feed included the calcium source were significantly increased (P<0.05) as the level of additional calcium
supplement increased. Egg specific gravity, eggshell breaking strength and thickness were increased as the level of additional

calcium supplement increased, however the significant differences

were found only in egg specific gravity. It would be possible

to reduce the daily feed intake and feed conversion and to improve the eggshell quality by feed the low calcium diet devoid
of calcium supplement from the conventional laying hen diet and by supply the additional calcium source at 3 to 4 p.m.

instead of the continuous feeding of conventional high calcium

diet.

(Key words : laying hen diet, calcium supplement, egg production, feed efficiency, eggshell quality)
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Table 1. Experimental design

Treatments Diets Additional Ca

C Diet I(High-Ca)1 Limestone 00 g/hen/day at 3 ~4p.m.
Tl " " 10 ghen/day "
T2 " " 20 g/hen/day "

T3 Diet 2 (Low-Ca)’ Limestone 10 g/hen/day at 3 ~4p.m
T4 " " 20 g/hen/day "
T5 " " 30 ghen/day "

" Conventional laying hen diet of 3.5% calcium as shown in Table 2.

? Diet devoid of calcium supplement from the diet las shown in
Table 2.
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Table 2. Formula and chemical composition of experimental

diets
Diet 1 Diet 2
Ingredients(%o)
Yellow corn 59.86 65.00
Wheat 7.00 7.60
Wheat bran 0.80 0.90
Soybean meal (CP 45.5%) 19.20 20.90
Corn gluten meal (CP 62%) 1.30 1.40
Animal fat 1.00 1.10
DL-methionine (88%) 0.20 0.22
L-lysine (24%) 0.26 0.28
Choline (50%) 0.08 0.09
Limestone (Ca 38%) 4.35 0.40
Oyster shell (Ca 38%) 435 0.40
Di-calcium phosphate 0.92 1.00
Salt 0.28 0.30
Probiotics 0.10 0.11
Phytase 0.03 0.03
Vitamin-mix' - 0.12 0.12
Mineral-mix’ 0.15 0.15
Total 100.00 100.00
Chemical composition

ME, keal/kg 2,812 3,054
CP, % 15.13 16.45
Ca, % 3.54 0.63
Available P, % 0.33 0.35
Methionine, % 0.43 0.47
Lysine, % 0.78 0.85

' Contained per kg : vit. A 9,000,000IU, vit. D; 2,100,000IU, vit.
E 15,000IU, vit. K 2,000 mg vit. B; 1,500 mg, vit. B; 4,000
mg, vit. Bg 3,000 mg, vit. B, 15 mg, Pantothenic acid 8,500
mg, Niacin 20,000 mg, Biotin 110 mg, Folacin 600 mg,
Ethoxyquin 2,000 mg.

? Contained per kg : Fe 40,000 mg, Co 300 mg, Cu 3,500 mg,
Mn 55,000 mg, Zn 50,000 mg, I 600 mg, Se 130 mg.
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Table 3. Effects of diets and additional calcium supplement on egg production, feed intake and feed conversion of laying hen

Daily feed intake, g/hen

Feed conversion, kg/kg

HD. egg Egg weight
Treatments X Low calcium Diet+ Low calcium Diet+
production (%) (g/egg) ]
diet limestone diet limestone
C 77.08 6647 123.50° 135.27° 241 2.64™
TI 76.56 67.08% 116.51° 139.51® 227 272
™ 76.54 66.00° 110.80° 143.27° 2.19 2.84°
T3 76.36 67.48° 121.14° 131.14% 236 2.55°
T4 76.81 66.24% 117.15° 136.27° 230 2.68%
T5 76.76 66.67° 111.88° 141.88™ 2.19 277
SEM' 3.44 0.71 2.99 3.14 0.12 0.13
Significance N§? * * * NS *

® Values with different superscript are differ significantly (P<0.05).
" Standard error of means.
% Non significant (P>0.05).
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Table 4. Effects of diets and additional calcium supplement on

eggshell quality

Fgg Egg breaking Eggshell

Treatments specific strength thickness
gravity (kg/em’) (m)
C 1.078b 3.13 36.84
Tl 1.082° 3.43 37.92
T2 1.083" 3.59 38.18
T3 1.081% 334 37.60
T4 1.081° 3.36 37.51
T5 1.083 3.53 38.24
SEM' 0.002 0.24 1.24
Significance * N§? NS

® Values with different superscript are differ significantly
(P<0.05).

" Standard error of means.

% Non significant (P>0.05).
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