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Effects of Feeding High and Low Ca Additive on Laying

Performance and Egg Quality in Laying Hens
Hwan Ku Kang, Geun Ho Kang, Dong Wook Kim, Jae Cheon Na, Dong Jo Yu, Sang Jin Lee
and Sang Ho Kim
Poultry Science Division, Livestock Resource Development, National Institute of Animal Science, RDA

ABSTRACT

This experiment was carried out to investigate the effect of feeding limestone to high and low Ca layer
diets on laying performance and eggshell quality in laying hens. Five hundred and twenty-eight HyLine
brown layer allotted to six treatments consisting of high and low Ca diets. Limestone added to two kinds
of basal diet with 1, 2 and 3 fold compared to conventional diet. Egg production was not different
regardless Ca level and amount of added limestone in overall periods. However, the increment of egg
observed in high Ca diet and added 10g limestone group during later period. Ca and limestone intake
were increased as increasing feeding limestone. Eggshell strength and thickness were improved in high Ca
consumption group.

It was concluded that feeding Ca sources to conventional diets was helpful improving eggshell quality
and reducing feed cost per egg mass by increasing proportion of Ca intake.

(Key words : Ca, Laying hens, Egg quality, Egg production)
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Table 1. Formula and chemical composition

of basal diet
Ordinary Low Ca

Ingredients diet diet

(3.7%) (0.3%)
Corn 64.00 63.80
Soybean meal (CP 44%) 16.30 16.80
Corn gluten meal (CP 60%) 494 1.70
Soyhbean Oil 0.37 0.37
Wheat bran 3.60 16.58
DL-methionine (50%) 0.07 0.11
L-lysine (80%) 0.08 0.04
Tricalciumphosphate 0.95 0.85
Limestone 8.94 -
Salts 0.25 0.25
Vit.-min. premix” 0.50 0.50
SUM 100.00 100.00

Chemical composition?

ME, kcal/kg 2,801 2,803
CP, % 16.17 16.13
Lysine, % 0.766 0.767
Methionine, % 0.325 0.326
Ca, % 3.702 0.298
Non phytate P, % 0.279 0.279

Y Contained per kg diet : Vit. A 1,600,000 IU, Vit.
D3 300,000 1U, Vit. E 800IU, Vit. K3 132 mg,
Vit. B2 1,000 mg, Vit. B12 1,200 mcg, niacin 2,000
mg, pantothenate calcium 800 mg, folic acid 60 mg,
choline chloride 35,000 mg, dl-methionine 6,000 mg,
iron 4,000 mg, copper 500 mg, Manganese 12,000
mg, zinc 9,000 mg, cobalt 100 mg, BHT 6,000 mg,
iodide 250 mg.

2 Calculated values.
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Table 2. Effect of feeding differential Ca amount adjusted with limestone on laying perfor-
mance and feed consumption in laying hen during first to sixth week

Ca Ordinary diet (3.7%) Low Ca diet (0.3%) SEM
Limestone 0g 10¢ 30g 109 209 309

Egg production, % 99.2 99.2 97.2 982 984 991 041
Normal eggs, % 98.4 98.7 96.7 96.9 97.8 98.5 0.48
Egg weight, g 62.4° 62.5° 62.0° 614 620° 605" 021
Egg mass, g/d 61.8 62.1 60.2 604 610 600 035
Feed intake, g/d/hen 116 115 111 109 109 110 1.10
Ca, g/d/hen 4.29° 8.09° 10.52* 449° 668 964" 050
Limestone, g/d/hen 4,05 8.69° 14.6° 910° 149" 238 078
Feed conversion ratio 1.86° 2.00 2.09° 1.96°  205° 220 002

C; Ca 3.7%+ Limestone 0g, T1; Ca 3.7% + Limestone 10g, T2; Ca 3.7% + Limestone 20g, T3; Ca 0.3% +
Limestone 10g, T4; Ca 0.3% + Limestone 20g, T5; Ca 0.3% + Limestone 30 g.
*® Means with different superscripts within a column differ at p<0.05.

Table 3. Effect of feeding differential Ca amount adjusted with limestone on laying performance
and feed consumption in laying hen during seventh to twelfth week

Ca Ordinary diet (3.7%) Low Ca diet (0.3%) SEM
Limestone 0g 10¢g 30g 10¢g 20¢g 30g

Egg production, % 90.2™ 92.2%" 88.2" 942* 894 875 0.8
Normal eggs, % 89.7° 91.7% 87.9" 941° 889" 87.3° 068
Egg weight, g 59.2 60.0 60.0 600 604 600 0.9
Egg mass, g/d 53.4° 55.3% 52.9° 56.6°  54.2° 523" 046
Feed intake, g/d/hen 92.9 93.4 92.8 94.0 91.7 88.5 0.9
Ca, g/d/hen 3.55° 7.64° 10.50° 514° 800° 1091° 0.55
Limestone, g/d/hen 3.59" 11.8° 155° 106° 168°  230° 079
Feed conversion ratio 1.75" 1.87° 2.05" 1.85°  200° 214* 0.03

*4 Means with different superscripts within a column differ at p<0.05.

g Atolol M= ZEEaaeel o3 f94
o1 ztol= @ITh 0.3% Ca 2|7 Alololl A=
aETaaeo] S7HsE Atghgo] fhadhe
A= BT (P<0.05). HAdES Azt 2
ol7} gllen 1datdkEre abghgy fARE
AS YERfo] T3 A FellA 56622 2

2 FA YEiEY (p<0.05). AEAFHES
GFIHTTER Zpo|7t VERtE=H 3.7% Ca

o

(IS

HolT7F 03% Ca wolll Hlste] Fdixe
= ZaiFEe] e AEgs Holem T5 A
72l Ca 0.3%+ 21314 30g FA7<F T2 A
2]5-2] Ca 3.7%+ 43|14 30g H7}TolA] £
oz b E9hT) (p<0.05). ZES Al9Ek A
HAZFS A3t v Aozt Aot FelHQl
zpoli= AAHA @Sk 43N AT

37% Ca o777} 03% Ca oo H|5k]
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Table 4. Effect of feeding differential Ca amount adjusted with limestone on laying perfor-
mance and feed consumption in laying hen overall period

Ca Ordinary diet (3.7%) Low Ca diet (0.3%) SEM
Limestone 0g 109 309 10g 209 309

Egg production, % 94.7 95.7 92.7 96.2 93.9 93.3 0.72
Normal eggs, % 94.1 95.2 92.3 95.5 934 92.9 0.71
Egg weight, g 60.8 61.3 61.0 60.7 61.2 60.2 0.20
Egg mass, g/d 57.6 58.7 56.6 58.5 57.6 56.2 0.57
Feed intake, g/d/hen 107 104 102 101 100 99.2 1.10
Ca, g/d/hen 3.92° 7.87° 10.51% 4.81° 734" 1027° 037
Limestone, g/d/hen 3.87° 10.3° 15.0° 982° 158"  234° 0.56
Feed conversion ratio 1.81° 1.93° 2.07° 1.91° 2,03 217%  0.02

*d Means with different superscripts within a column differ at p<0.05.

Zarodr @ 58 Ho (P
0.05). At5. 28 A= 3.7% Ca Ho+7F 0.3
woltol Hlste] T Ca AFZlA A
A= A JeERSIth

Table 40l 4= A A ALFAE AakE

Bl ARES AT FelH o)zt
AQHA ggkor} Asde MEFd (03%

Ca+%3]4 10g) %
21 10g)7h AbekeS

F7k3o] (38.7% Ca+ A3
MAAZE Ao ey

o BidEd 198REe Azt fol49l
Aol 7k tbEhtA ekgi. ZHHATS o

Ql 3.7% Ca+ 2434 0g H7FolA 7
om T4 AT 2 T5 Aol 7+
T} (P<0.05). Zs AldH AlRAHFHES
T7F Zpol7)k glleH, AR QTES 3.7%
F9I77F 0.3% Ca Folttol Hlele] T
AF A MAEE FEFS B3
2. HEHEA Z=A}

Table 59} 6914 ATEd =AF 295 o
EFQTh Haugh unite 227k ztol7b yeht

Table 5. Effect of feeding differential Ca amount adjusted with limestone on Haugh unit and

egg yolk color in laying hen

Ca Ordinary diet (3.7%) Low Ca diet (0.3%) SEM
Limestone O0g 10g 30g 109 209 30g
Haugh unit
4 wk 80° 817" 81.5° 79.7° 77.7° 78.1% 0.80
8 wk 75.2° 78.9° 76.4° 75.4° 78.7° 75.5° 0.80
12 wk 78" 81.8" 77.7° 80.6° 78.6° 82.6° 0.70
Egg yolk color
4 wk 8.32" 8.20" 8.40° 7.35° 7.45° 7.40° 0.09
8 wk 9.28" 8.63" 8.60" 7.88° 7.60% 7.35" 0.07
12 wk 9.45° 9,55 9.05° 7750 795 7.85% 0.10

#¢ Means with different superscripts within a row differ

at p<0.05.
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Table 6. Effect of feeding differential Ca amount adjusted with limestone on eggshell breaking
strength and eggshell thickness in laying hen

Ca Ordinary diet (3.7%) Low Ca diet (0.3%) SEM
Limestone 0g 10g 309 109 209 309
Eggshell breaking strength(kg/cm?)
4 wk 397" 427" 396" 341 409" 421 007
8 wk 369° 449 432® 403°° 414" 419"® 006
12 wk 3.95 4.05 3.97 3.92° 4.02 408 007
Eggshell thickness, £m
4 wk 371 413h 412 368%* 410 413° 4.50
8 wk 399%°  427%  440™ 423" 433 430" 3.00
12 wk 410° 428 423" anr 423" 422 2.60

© Means with different superscripts within a column differ at p<0.05.
* Means with different superscripts within a row differ at p<0.05.

2] gkton) wEAle = 37% Ca Fol 7t FHel AoIA 3.7% Ca F7) 0.3% Ca ¢

0.3% Ca g0 nlgte] /A= A9E B o HslY SUd5T AETaTool oA

Art. dAHE @ GEAE 2ES BEs 2 ATS Boy EAFHC foAe aA

FH] F7F FFEs FolTolA AEE A HA5 &gtk ol akEAl]l glo] A& W
FA

Ca wdlol & A &

=2 B o) A Alg W 2 5% Inorganic P9l RS

o] F7t Fholl met W2 W ZEdtee]l Skt wrhe Ask 5 (1990)°] Harel Ak A

T A GA] ST E Rk AAE 2 AIREY.

T} (Pepper 5, 1959; Waltere} Aitken, 1962;

Hurwitz2} Bornstein, 1963). 4, X MEIEF 2

3.8 Wl & ¥ 2 ¥ Table 8ol4E d3 W Az AxZ yel

Atk glucoser™ HAFEY] ZES Holgh

Table 79lA= ZEwogEo] e AR & ﬂﬂ?oﬂﬁ A3Me F7tR Foe AR

of Al e dad Zuaaol A o 58 Fee BT (P<0.05). Total protein

Gt v A= A W 2 9 IS U 37% Ca Fo]77F 0.3% Ca Fol ol H|she]

ERiinh dubdos AE ol 24 Q19 3 %& S BSloH Inorganic P IUE

Table 7. Effect of feeding differential Ca amount adjusted with limestone tibial Ca and P
contents in laying hen

Ca Ordinary diet (3.7%) Low Ca diet (0.3%) SEM
Limestone 0g 109 30g 10¢ 209 30g

Ca, % 18.7 18.6 18.8 18.7 17.0 18.4 0.30
P, % 8.83 8.82 8.83 8.76 7.89 8.49 0.15

*¢ Means with different superscripts within a column differ at p<0.05.
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Table 8. Effect of feeding differential Ca amount adjusted with limestone on serum chemicals

in laying hen
Ca Ordinary diet (3.7%) Low Ca diet (0.3%)
Limestone 0g 109 309 10g 209 3049 SEM
Glucose, mg/dl 269° 202" 211° 258" 227" 227" 4.10
Total protein, mg/dl 5.70° 4.88° 5.16® 4.48° 4.65° 465"  0.10
Inorganic P, mg/dl 818" 1159  16.35° 10.75° 6.02° 6.02° 060

*® Means with different superscripts within a column differ at p<0.05.
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