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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %

J5kl Ingredients 1= Content 327K Nutrient levels F & Content
F 2k Corn 48.55 R fE ME/(MI/kg) 10.89
1 Soybean meal 26.32 HLEE AT CP 18.00
AP Rapeseed meal 2.00 45 Ca 3.52
KB Wheat middling 11.70 S TP 0.63

£ %} Limestone 8.90 B AP 0.35
LR R ERWR L L-Lys - HCI (78.5%) 0.10 iR Lys 0.90
DL-ZE &R DL-Met (98.5% ) 0.13 E XK Met 0.42
BERR A4S CaHPO, 1.00 HEEMR+LE AR Met+Cys 0.74
4 NaCl 0.30

TRkl Premix" 1.00

AT Total 100.00

YIRS T e AR R Rt The premix provided the following per kg of the diet: VA 5 000 IU, VB, 2 mg, VB, 15 mg,
VB, 4 mg,VB,, 0.02 mg, VD, 800 IU, VE 20 IU, VK, 0.5 mg,E#ZF biotin 0.2 mg, "'z folic acid 0.6 mg, D—iZfZ D-panto-
tenic acid 60 mg, #H& nicotinic acid 60 mg, JAHK choline 1 500 mg, Hi A L5 antioxidant 100 mg,Cu ( as copper sulfate) 8 mg,

Fe (as ferrous sulfate) 80 mg,Mn (as manganese sulfate) 50 mg,Zn (as zinc sulfate) 60 mg,I (as potassium iodide) 0.40 mg,

Se (‘as sodium selenite) 0.20 mg,

2 41 Sy i?ﬂﬂ{ﬁ,ﬁﬁﬁﬁ’ F2K- it E . Ca was a measured value, while the others nutrient levels were calculated values.
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Table 2 Effects of dietary particulate to ground limestone ratio on laying performance of cage-rearing laying ducks

i H 2l 1] Groups P i

Items I i m I\ Vv P-value
Y H R E#E ADFL/(g/d) 149.32+1.70  151.04+1.97 150.81x0.88 149.55+0.56  150.99+1.59  0.197
FEEE# Laying rate/ % 80.40+1.15 81.31+£0.66  80.47+1.27  80.89+1.27 81.09+1.50  0.715
S Average egg weight/g 68.11x1.22 68.22+0.65  69.67x1.06  68.71x2.68 69.20+0.44  0.409
H =& Daily egg yield/(g/d) 54.75+0.88 55.47+0.48  56.05+0.29  55.55+1.46 56.11+1.13  0.196
BHE [t Feed/egg 2.73+0.04 2.72+0.04 2.69+0.03 2.69+0.07 2.69+0.05  0.596
AR Qualified egg rate/ % 97.40+0.75*  97.74%0.45" 98.59+0.52° 98.57+0.57°  98.14%0.78" 0.028

)45 Kt B AR A RN 7R R R 22 5 .35 (P<0.05) AR SR PR RN 2528 B35 (P>0.05) o T 2RI,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as below.

22 EARPFHREMRAEMLEONEREBE
an J5 Y 22

M2 3 AN, )R b BORE 55R R A L BBk
BFEMEILER EXEE EEAFE EAS
[ g WA N A N A W Y S e AN R )
TCBE N (P>0.05) , ZHAIV4H A TR E B

EET IAHAMIA(P<0.05), VAR ETE D
FEET LY (P<0.05) BS54 MAMIV L %R
ANEBE(P>0.05), HUILE U, R DL 50% B0k +
50% F31K . 75% R +25% IR A 100 9% 50k TE 2
TSI A $4 T d 2 AR R

£33 ARPBASEHREMILEINEREBERRNRIN

Table 3 Effects of dietary particulate to ground limestone ratio on egg quality of cage-rearing laying ducks

i H 205 Groups Pt
Items I i m I\ Vv P-value
L Egg shape index 1.33£0.05 1.32+0.02 1.31£0.03 1.35£0.05 1.33+0.03 0.561
TE 72 JE ) Eggshell thickness/mm 0.37+0.04 0.39+0.04 0.37+0.04 0.39+0.04 0.38+0.04 0.680
FEH O PF Yolk color 6.40£0.55 6.70+0.45 6.80+0.84 6.60%0.55 6.20+0.84 0.628
7 Albumen height/mm 8.46+0.22 8.42+0.24 8.42+0.15 8.53+0.19 8.44%0.16 0.873
BB Yolk ratio/ % 30.81£2.25 31.50+£0.84  30.59+1.68  29.95+2.33 30.15x1.05 0.656
568 Ho B Percentage of eggshell/% 12.06+0.83 12.04+0.82  11.56+0.91  11.89+0.74 11.82+0.85 0.875
ZE 1 b Albumen ratio/ % 57.13+1.98 56.47+0.70  57.85%2.03  58.16+1.65 58.03+1.74 0.487
W FC B/ Haugh unit 89.31+1.55 88.99+1.39  88.46+0.82  89.36+1.61 89.05+0.77 0.814
FE 5550 & Eggshell strength/kgf 4.28+0.69° 4.45%0.47"  5.17+0.75°  5.28+0.33° 5.08+0.44™  0.012
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AT AL, M2 VARV 409 1% AKP 36
PE 5 AR (P<0.05) . IV 20 9 135 45 2 it B i

HEZET THMIIH(P<0.05), Hitkal i,
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Table 4 Effects of dietary particulate to ground limestone ratio on serum biochemical indices of cage-rearing laying ducks

WiH 205 Groups Pl
Items I I m \Y Vv P-value
BB ER B AKP/(U/L) 290.80+56.80" 290.40+53.79" 219.00+50.02* 168.60+46.99° 202.20+47.17*  0.030
45 Calcium/ ( mmol/L) 5.75+0.30° 5.92+0.39°  6.00£0.29"  6.38+0.34° 6.05+0.11"  0.049
% Phosphorus/ ( mmol/L) 2.41+1.08 2.73+0.82 2.31+0.56 3.07+0.82 2.67+0.67 0.621

2.4 EARPFRSHREMLEONEFREBRES
EiLaR: oA

H 2% 5 Al 1, T R o R R R A R B 4 X
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25% ., SRIM Safaa %6 AF 75 & WA, FH 4 05 5% B 1R
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Table 5 Effects of dietary particulate to ground limestone ratio on tibia indices of cage-rearing laying ducks

s 205 Groups P

Items I i m \Y Vv P-value
A X5Hif FE Absolute fresh weight/g 15.06+£0.55 14.57+1.19 14.35+1.77 14.93+1.29 14.40+1.17 0.888
FHXHEE B Relative fresh weight/ % 0.86x£0.02 0.83+£0.08 0.81+0.07 0.78x+0.06 0.77x£0.10 0.265

#77 J) Broking strength/N 213.00+35.97 216.40+18.61 211.40+38.70 225.00+32.87 199.60+24.13  0.779
2 T i ig
AT A . 4.56+0.50 4.44+0.38 4.44+0.56 4.45+0.60 4.37+0.51 0.986
Absolute defatted weight/g

X W NE
XA 0.26+0.01 0.25+0.03 0.25+0.01 0.23+0.03 0.23+0.04 0.345

Relative defatted weight/ %
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i H 215! Groups P
Items I I 1M \% A P-value
24 364 IR 4

EXTIRIY IR . 2.75+£0.39 2.57+0.25 2.68+0.39 2.71x0.34 2.58+0.41 0.910
Absolute ash weight/g
K3 Ash content/ % 60.22+2.44 57.91+2.97 60.36+x2.19  60.92+2.38 58.88+3.60 0.434
A =X
7}2]}.% H . 33.85+0.40 33.27+£0.58  33.67x0.23 33.71+0.46 33.52+0.39 0.284
Calcium content in ash/%

A =N
IO B it 16.56+0.85 17.58+1.26 17.70+£1.23 17.55+0.74 17.11+£1.60 0.539

Phosphorus content in ash/%
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Effects of Dietary Particulate to Ground Limestone Ratio on Laying
Performance, Egg Quality, Serum Biochemical Indices and Tibia
Indices of Cage-Rearing Laying Ducks

HUANG Xuan"*? LI Chuang"** ZHANG Xu'*® JIANG Guitao">* HU Yan'
ZHOU Wangping' DAI Qiuzhong'***
(1. Hunan Institute of Animal Science and Veterinary Medicine, Changsha 410131, China; 2. Institute of Bast Fiber Crops,
Chinese Academy of Agricultural Sciences, Changsha 410205, China; 3. Hunan Engineering
Research Center of Poultry Production Safety, Changsha 410128, China)

Abstract. This experiment was conducted to study the effects of dietary particulate to ground limestone ratio on
laying performance, egg quality, serum biochemical indices and tibia indices of cage-rearing laying ducks. A
total of 200 Linwu ducks with similar body weight at 29 weeks of age were randomly allocated to 5 groups with
5 replicates in each group and 8 ducks in each replicate. Ducks in groups I, II, I, IV and V were fed ex-
perimental diets which contained 100% ground limestone, 25% particulate limestone+75% ground limestone,
50% particulate limestone +50% ground limestone, 75% particulate limestone +25% ground limestone and
100% particulate limestone ( calcium level was 3.52% in each group) , respectively. The experiment lasted for
63 days. The results showed as follows:1) the qualified egg rate of groups Il and IVwas significantly higher
than that of group I (P<0.05).2) The eggshell strength of groups Il and IV was significantly higher than
that of groups I and II (P<0.05), and the eggshell strength of group V was significantly higher than that of
group [ (P<0.05).3) The serum calcium content of group IV was significantly higher than that of groups I
and I (P<0.05), and the serum alkaline phosphatase ( AKP) activity of groups I, IV and V was signifi-
cantly lower than that of groups I and II (P<0.05). 4) Dietary particulate to ground limestone ratio had no
significant effects on tibia indices of cage-rearing laying ducks ( P>0.05). In conclusion, dietary particulate to
ground limestone ratio can change the qualified egg rate and eggshell strength of laying ducks, thereby affecting
the calcium content and AKP activity in serum. Synthesize these indicators, the suitable dietary limestone sup-
plemental form of cage-rearing laying ducks in peak laying period is 75% particulate limestone+25% ground
limestone under the condition of ensuring consistent dietary calcium level. [ Chinese Journal of Animal Nutri-
tion, 2019, 31(11) :5039-5045 ]
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