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ABSTRACT: The objective of this research was to evaluate the effect of dietary mixture of bio-calcium
and vitamin D on egg performance, egg quality, hardness and mineral compositions of eggshell in laying
ducks. A total of 80 thirty week-old laying ducks (Khaki Cambell breed) were divided into 4 treatment
groups, each with four replicates of five laying ducks. Birds were fed diet supplemented with mixture
of bio-calcium and vitamin D at 0 (T1), 0.05 (T2), 0.10 (T3), and 0.20 (T4) %, respectively during
4 weeks of experimental period. The result demonstrated that hen-day egg production significantly
improved in T2 and T4 groups (P<0.05) compared to T1 group. There were no significant differences
(P>0.05) on egg weight and egg mass among groups, except T2 group showed a lower egg weight
(P<0.05). Highest average daily feed intake was found in T4 group when compared to other groups.
Feed conversion per | kilogram of egg was improved (P<0.05) in T2, T3 and T4 groups, respectively.
On the other hand, no significant differences were observed (P>0.05) on eggshell ratio, albumen ratio,
yolk ratio, yolk color, albumen height, haugh units, eggshell thickness and calcium content in eggshell.
Eggshell breaking strength increased (P<0.05) in T4 group compared with other groups. In conclusion,
a mixture of bio-calcium and vitamin D can be used as feed supplement to improve egg performance
and eggshell hardness, especially 0.20% level.
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Table 1 Egg performance of laying ducks fed dietary mixture of bio-calcium and vitamin D during

30 to 34 weeks-old

Item N T2 T3 T4 SEM P-value
Hen-day egg production (%) 82.25° 90.00°  88.00% 89.25° 1.189 0.050
Egg weight (g/egg) 67.76°  65.65° 66.64" = 66.92° 0.258 0.015
Egg mass (g/b/d) 55.34 58.90 58.39 59.48 0.832 0.318
Average daily feed intake (g/b/d) 140.05° 139.18° 141.46° 154.95° 3.293 0.050
Feed conversion per 1 kilogram 3.42° 2.69° 2.86° 2.83° 0.097 0.021
of egg
*"Different superscripts in the same row indicate significant difference (P<0.05)
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Table 2 Internal egg and eggshell qualities of laying ducks fed dietary mixture of bio-calcium and

vitamin D during 30 to 34 weeks-old

Item T T2 T3 T4 SEM P-value
Yolk ratio (%) 31.25 32.44 31.51 32.27 0.284 0.416
Yolk color 11.69 11.26 11.61 11.39 0.085 0.270
Albumen ratio (%) 56.95 55.95 56.65 55.65 0.308 0.446
Albumen height (mm) 5.22 5.13 512 5.20 0.060 0.918
Haugh units 66.19 65.63 63.03 65.96 0.614 0.241
Eggshell ratio (%) 11.80 11.91 11.85 12.08 0.079 0.656
Eggshell thickness (mm) 0.35 0.34 0.35 0.35 0.002 0.169
Eggshell breakin

99 29 4.08° 4.40° 4.43° 4.85° 0.086 0.003
strength (kg/cm?)
Calcium content in

69.95 66.66 67.66 70.03 0.661 0.180
eggshell (%)
*"Different superscripts in the same row indicate significant difference (P<0.05
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Bolukbasi, S.C., S. Celebi, and N. Utlu. 2005.

The effects of calcium and vitamin D3 in
dieton plasma calcium and phosphorus,
eggshell
levels of laying hens in late laying

calcium and phosphorus

production period. Int. J. Poult. Sci.
4:600-603.

Association of American Feed Control Officials.

2005. AAFCO Official
Atlanta, GA, pp 307-308.

publication.

Chen, T.F. 2000. Effects of vitamin D3

supplementation on laying performance
and eggshell quality of laying Tsaiya
ducks. Asian-australas. J. Anim. Sci.
13:131-133.

Chen, W., F. Zhao, Z.M. Tian ,H.X. Zhang,

D. Ruan, Y. Li, S. Wang, C.T. Zheng,
and Y.C. Lin. 2015. Dietary calcium

eggshell quality by suppressing shell
biomineralization. J. Exp. Biol. 218:3336-
3343.

Jung, W.K,, B.J. Lee, and S.K. Kim. 2006. Fish-

bone peptide increases calcium
solubility  and
ovariectomised

95(1):124-128.

bioavailability  in
rats. Br. J. Nutr.

Leeson, S. and Summers J.D. 2001. Nutrition of

the chicken. 4th ed. Guelph: University
Books. p. 179-320.

Nascimento, D.R., A.E. Murakami, A.F.Q.M.

Guerra, |.C. Ospinas-Rojas, M.F.Z.
Ferreira, and J.C. Fanhani. 2014. Effect
of different vitamin D sources and
calcium levels in the diet of layers in the
second laying cycle. Braz. J. Poult. Sci.
16(2):37-42.



152 WANERT 47 aUUNAE 2 : (2562)

Yenice, E., C. Mizrak, M. Gultekin, Z. Atik, and
M. Tunca. 2015. Effects of organic and
inorganic forms of manganese, zinc,
copper, and chromium on bioavailability
of these minerals and calcium in late-
phase laying hens. Biol. Trace. Elem.
Res. 167:300-307.



