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Table 1. The composition of the experimental diets for Native laying hens

Items Dietary calcium levels, %
2.0 2.5 3.0 3.5 4.0 4.5
Feed ingredients %
Yellow corn, grd. 67.40 68.20 68.80 69.10 68.60 64.80
Soybean meal, CP43.5% 14.00 14.00 14.00 14.00 14.00 14.00
Wheat bran 9.00 7.00 4.00 2.00 — —
Fish meal, CP65% 4.00 4.00 4.00 4.00 4.00 4.00
Soybean oil — — — — — 1.50
Dicalcium phosphate 0.35 0.40 0.45 0.45 0.50 0.50
Limestone, pulverized 4.60 5.70 7.10 8.30 9.70 11.00
Salt 0.30 0.30 0.30 0.30 0.30 0.30
DL-methionine 0.05 0.05 0.05 0.05 0.05 0.05
Vitamin premix a 0.02 0.02 0.02 0.02 0.02 0.02
Mineral premix b 0.08 0.08 0.08 0.08 0.08 0.08
Choline chloride, 50% 0.10 0.10 0.10 0.10 0.10 0.10
Bentonite (mold inhibitor) 0.10 0.10 0.10 0.10 0.10 0.10
Calculated value
Crude protein, % 15.40 15.20 15.10 15.01 15.07 15.21
ME, kcal/kg 2790 2792 2794 2789 2770 2797
Calcium, % 2.09 2.51 3.06 3.51 4.06 4.55
Nonphytate phosphorus, %  0.30 0.30 0.30 0.30 0.30 0.30
Total phosphorus, % 0.54 0.53 0.51 0.50 0.49 0.49
Methionine, % 0.54 0.54 0.54 0.54 0.54 0.54
Analyzed value
Crude protein, % 15.62 15.52 15.54 15.46 15.38 15.26
Calcium ,% 2.12 2.57 3.16 3.52 3.98 4.65
Total phosphorus, % 0.53 0.54 0.54 0.54 0.52 0.51

Supplied the following per kilogram of diet: Vitamin A, 16,000 1U; Vitamin D3, 2,667 1U;Vitamin E, 13.3
mg; Vitamin K, 2.7 mg; Vitamin By, 1.87 mg; Vitamin B,, 6.4 mg,Vitamin Bg, 2.7 mg;Vitamin B, 16
« g; Folic acid, 0.53 mg; Calcium pantothenate, 26.7 mg; Niacin, 40 mg; Choline-Cl (50%), 400 mg.

b Supplied the following per kilogram of diet: Fe(FeSO,), 53.3mg; Cu(CuSO, .5H,0), 10.7 mg; Mn
(MnSQO,. H,0), 93.3 mg; Zn(Zn0O), 106.7 mg; (K1), 0.53mg; Co(Co0S0Q,), 0.27 mg; Se(Na,Se03), 0.27
mg.
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J@f;lﬂfﬁf‘ 1 FECERT BV R ED (P<0.0B) [ Hinner et. al. (1963)P ki i 1 5551 5.5%
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Table 2. The effects of dietary calcium levels on Iaylng performances and body weight change of Native

laying hens
Dietary calcium levels, %
ltems 2.0 2.5 3.0 3.5 4.0 45 SE
Daily feed intake, g 7456°  74.75° 83.32% 8526  88.69°  90.34° 4.02
Ave. egg wt., g 42.86 43.32 43.76 44.70 43.42 43.97 0.65
Egg production, % 38.64°  4857° 65.17%  66.80° 65.17%°  65.17®° 543

Feed efficiency . . 1 ; N .
( Feed/egg mass ) 4.89 4.35 3.35 2.97 3.56 3.63 0.54

Cracked egg, % 5.39% 3.90%° 1.10° 1.14° 1.18° 1.17° 0.70
Body wt. change, g -30.42°  -20.18%  30.86°  7.25° 12.36%  -11.94%  19.92

2P Data with different superscripts in the same row differ significantly (P<0.05).

@T*E,Tfﬁ'”fpfﬁﬁ'”j 2k S S Y ST %ﬁlbﬁ}%@ﬁ WVRYE > i 3 A FFIE
g s AT U R lif[%?;%aﬂz'iﬂﬁ?\%@%%%' SEEEI Y] 2.0 Y 2.5% frfgaa, 5
RIS (P<0.05)» = it ~ e B8 b e 1 el 100 P SR e (5 5 1 (P<0.05)
=) ﬁ?FglbﬁrﬁéFp[! oy ﬁ]#‘ﬁ‘f 3.0% &Rl o A BE A o (A Mehrmg(l%S)i&F,ﬁL[ » APE
@];FE‘ £E 26%Eﬂj ﬁ:ﬁrﬁrﬁﬁﬁﬁiﬁjﬁf S T TE% ;  Reis et al. (1995)?«1*}“?F|L[ e
ﬁi*ﬁ‘if IPESELE R ORGSR R R R RS
46 YalEa! | B et Tf}'ﬁ N FXEJI‘ Gk AEE k7 RIBERLETRL S hy S oot g W R - |4
@%rﬁ'%[ﬁk ’Z'in/ﬂi%i%fﬁﬁ:rﬁﬂﬁﬁ“gﬁ“ o [ fﬂ Ef J}?B?Erﬁgilﬁw ~= (McDaniel et al., 1979;
Bennett, 1992) » -t jm:F,FI ?ﬁfﬂ%ﬂfit géa&“ﬁﬁ%l BT~ 3

M&E

3. S BB RS 1 SR L 5T P R T Y
Table 3. The effects of dietary calcium levels on egg specific gravity and sheII quality of Native laying

hens

Dietary calcium levels, %

Items 2.0 2.5 3.0 3.5 4.0 4.5 SE
Egg specific gravity 1.065°  1.069° 1.074° 1.075%  1.74° 1.074° 0.001
Egg white/egg wt., g 49.53 49.01 46.90 47.75 45.52 49.40 1.83
Egg yolk/egg wt., g 36.01 375 39.10 36.01  37.35 35.93 1.69
Eglgg breaking strength, y 40 4 570 1.70° 181°  164®  168° 008
Shell thickness, mm 0.346°  0.358" 0.378° 0.380* 0.381° 0.375° 0.006

Shell wt,egg wt, %  13.64°  14.03 14.46%®  16.24*  17.36° 14.67% 1.07
ab¢ Data with different superscripts in the same row differ significantly (P<0.05).
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Table 4. The effects of dietary calcium levels on serum calcium, inorganic phosphorus, magnesium |,
alkaline phosphatase , estradiol and progesterone content of Native laying hens

Dietary calcium levels,%

_|'T

ltems 2.0 2.5 3.0 3.5 4.0 4.5 SE
Calcium, mg/dL 21.05°  24.38" 29.84%  29.76° 28.96° 25.87° 2.91
Inorganic 4950  483° 55  505° 4800 394" 061
phosphorus, mg/dL
Magnesium, mg/dL 3.20%° 3.30° 3.43% 313 259°  2.79 0.19
Alkaline a b b b b b
ohosphatase, 1U/L A 395.7%  157.0 130.0 142.5 137.8 138.5 41.8
Estradiol, ng/L 269.4°  257.8° 288.4°  300.7° 289.12  239.4° 23.5
Progesterone, pg/L 0.28 0.39 0.48 0.36 0.38 0.30 0.21

b Data with different superscripts in the same row differ significantly (P<0.05).
AActivity expressed as 2 moles of inorganic phosphorus liberated from a substrate of phosphoric acid
ester per minute at 37°C.

*ﬁw‘"fiftﬁ?ﬁfﬁﬂ*agf“%ﬁ”% AT Y& I 5 0 B r+*‘E‘rﬁ:rv 3*“!@@*53%%1 3.0
3.5% A B Ly (P<0.05) 5 H2 [~ | ”ngi'lﬁi%ﬁ‘ HE ik (P<0.05) ; k5 s[5k iﬁ%ﬁ%
Yo PR OR RAE T [[ISS ) B RIRE L R B B o R SRAES ) T SRR Y = —2.91X°
+22.67X+23.41 (R*=0.61, P<0.05) (YL (“5 > % ; XES ﬁﬁéﬂgr £ %) THEEE ST
ﬁ[/ﬁjﬁ&?ﬁﬁ W 3.87% ; FR{TSFT Elae‘i\;,[_ﬁl%}iﬁﬁ ST HIER Y, =59.98 + 10.66X ( R*=0.63,
P<0.05) > Y,=119.91—7.92X (R?=0.59, P<0.05) #Zp IfIARLIE 5347 » FEAS + Sk s _ﬁﬁﬁT
FIEIEE 3.229 (1) » (4 BERTR[ S [ b SR 5551 3.22~3.87% i H Ff A
FUETR A0 e 0 Rt M B~ 5 r+'§?*%*ﬁfﬁ'17 ELo lﬁ'f e T faﬁ
%E“*E'ﬁr’Fﬂl " Elﬁ'J“ﬁmJt%FJ% TR i T S A ﬁ“‘iba@gl’fﬁ“@ SRR R [
[REF % e S VAR AR T SR S 1 B BRI Ve R R - R EURLT: 60 i
I )i et opE ﬁ]%ﬁ‘grﬁ%% ( Bennett, 1992; Peebles and Brake, 1987 ) -
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1
Table é The effects of dietary calcium levels on reproductive performances of Native laying hens

Dietary calcium levels, % SE
2.0 2.5 3.0 3.5 4.0 4.5

Items

Fertility, % * 82.84" 83.62" 93.50° 93.48° 85.55° 85.56°  1.47
Fert. Egg hatchability, % ®  68.98  72.77  71.26 71.39 7139  79.92 4.88
Total egg hatchability,% ¢ 57.02° 60.71° 66.62° 70.61° 64.20%° 68.98  4.47
Chick wt., g/bird 33.21 3426  33.98 34.41 3461 3381 0.63
Live chick no., chick/hen/d 0.22 0.22 0.31 0.30 0.26 0.27 0.03

A Fertility, %= ( Fertile egg no.,~ Total hatching egg no.) x100 -

® Fert. egg hatchability, %= ( Live chicks no. ~Fertile egg no.) x100 -

© Total egg hatchability, %= ( Live chicks no. ~ Total hatching egg no.) x100 o
b Same as Table 2.

Y1=59.98+10.66X (R*=0.63)

g - Y,;=119.91—7.92X (R*=0.59)

80 -
75 F

70

65 | X=3.22%

Total egg hatchability,%

60 |

55
2 2.5 3 3.5 4 4.5
Dietary calcium levels, %
fei'1. Bt fl lﬁtﬁi'@”ﬁ'” HEEVR f“‘ﬁ*<'*§r'§5@?i@§ﬂ?fﬁlfJFﬁ$Jf% o
Fig.1.The relationship between dietary calcium levels and total egg hatchability by broken-line
regression method.
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Bl
= [
ﬁ}FE‘ﬁJ j;Eﬁ 3.22%~3.87% -

(IR ED - 1995 « ¥ SRR 5V 4 SV FETR - pp. 20~21 - AR E [
SEERAA o
Association of Official Analytical Chemists., 1984. Official Methods of Analysis, 14th ed. AOAC,
Washington, DC.
Bennett, C. D. 1992. The influence of shell thickness on hatchability in commercial broiler breeder flocks.
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Abstract

The experiment was conducted to study the effects of dietary calcium (Ca) levels on the reproductive
performance of Taiwan native laying hens. The experimental diets were formulated to contain CP 15%, ME
2750 kcal/kg ,and 0.3% nonphytate phosphorus. Diets containing six Ca levels were 2.0, 2.5, 3.0, 3.5, 4.0
and 4.5%, respectively. Two hundred and eighty-eight laying hens were used in this experiment in
triplicate. The experiment lasted for 12 weeks. The results indicated that daily feed intake and egg
production of hens decreased significantly when the hens were fed 2.0 and 2.5% Ca diets. As the dietary Ca
levels reached 3.0-3.5% the feed efficiency were improved (P < 0.05). Also, body weight gain was
decreased significantly when hens were fed with 2.0% Ca diets as compared with other groups. Eggshell
characteristics including shell breaking strength, eggshell thickness and percentage of eggshell weight were
decreased significantly in the hens were fed 2.0-2.5% Ca diets (P < 0.05). In serum calcium and estradiol
content, a plateau was reached with the diets containing Ca 3.0%, while adding more dietary Ca resulted in
a decrease. Serum inorganic phosphorus and magnesium were significantly increased in the 4.0-4.5% Ca
diets, but serum alkaline phosphatase was significantly increased with 2.0% Ca diets (P < 0.05). Dietary Ca
3.0-3.5% had significantly higher fertile egg hatchability. Total egg hatchability decreased with lower Ca
diets. In conclusion, total egg hatchability as analyzed by both quadratic regression and linear broken-line
method showed that to achieve the highest reproductive performance, the minimum requirements were
3.87% and 3.22% Ca, respectively for laying hens.

Key words: Taiwan native hens, Calcium, Reproductive performances.
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