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Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %
WH FAREKA AR 7K S Palm kernel meal supplemental level/ %
Items 0 3 6 9 12
J5 Bl Ingredients
F >k Corn 55.400 54.100 53.900 53.000 51.700
/WA %k Wheat bran 8.000 6.695 4.000 2.197 0.790
K=K Soybean meal 24.300 23.900 23.800 23.500 23.200
FERK] Palm kernel meal 3.000 6.000 9.000 12.000
WEER S 4% CaHPO, 1.200 1.200 1.200 1.200 1.200
T ¥ Limestone 9.600 9.600 9.600 9.600 9.600
AEh NaCl 0.300 0.300 0.300 0.300 0.300
DL-E %R DL-Met 0.140 0.135 0.130 0.128 0.130
L& R IR L L-Lys - HCI 0.060 0.070 0.070 0.075 0.080
K Premix" 1.000 1.000 1.000 1.000 1.000
41t Total 100.000 100.000 100.000 100.000 100.000
35K Nutrient levels”
fRi5HRE ME/ (MI/kg) 10.46 10.46 10.46 10.46 10.46
HEH CP 17.00 17.00 17.00 17.00 17.00
W R Lys 0.87 0.87 0.87 0.87 0.87
HZ R Met 0.40 0.40 0.40 0.40 0.40
5 Ca 3.80 3.80 3.80 3.80 3.80
MW TP 0.59 0.58 0.57 0.56 0.56
AT I AP 0.35 0.35 0.35 0.35 0.35
ML 4E CF 2.86 3.24 3.53 3.88 4.25
HLAEW EE 2.78 3.00 3.22 3.44 3.67

1) R R A AT 5 A AR $E )L The premix provided the following per kg of diets: VA 12 000 IU, VD, 2 000 IU, VE 26 mg,
VK, 1.0 mg, VB, 3.0 mg, VB, 9.6 mg, VB, 6.0 mg, VB, 0.03 mg, & L L choline chloride 500 mg, iZ fR45 calcium panto-
thenate 28.5 mg, "2 folic acid 0.6 mg, AR nicotinic acid 50 mg,4=#J 2 biotin 0.15 mg,Fe 50 mg,Cu 10 mg,Mn 90 mg,Zn

90 mg,I 0.50 mg,Se 0.40 mg,
2) 18 {H Calculated values.,
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Table 2 Effects of dietary palm kernel meal supplemental level on laying performance of laying ducks during laying period

FREHRREAS N AP
i H P
Palm kernel meal supplemental level/% SEM
Items P-value
0 3 6 9 12
FEFERR Laying rate/ % 80.43 80.44 79.57 81.02 78.74 1.95 0.95
SF¥IEHTE Average egg weight/g 66.53" 65.17"  64.44° 64.32° 63.81° 0.52 <0.05
H =% Daily egg mass/(g/d) 53.50 52.35 51.31 52.11 50.24 1.16 0.47

HHEE L Feed to egg ratio 3.03 3.10 3.18 3.15 3.22 0.07 0.50
[FEATEE B AR A [ /INE 1R 28 5 .3 (P<0.05) AR R s TC B 300K 25 57 A 35 (P>0.05) . T 3R[A,

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.
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Table 3 Effects of dietary palm kernel meal supplemental level on egg quality of laying ducks during laying period

Rk RN Y S

HEH Palm kernel meal supplemental level/% SEM P
Items P-value
0 3 6 9 12
I H5 4 Eggshell index 1.36 1.38 1.36 1.35 1.34 0.05 0.20
H7eEE Eggshell strength/kgf 3.71 3.40 3.72 3.97 3.77 0.08 0.25
HE5C/E# Eggshell thickness/mm 0.33 0.31 0.32 0.33 0.31 <0.01 0.06
FEHEJF Albumen height/mm 5.91 5.87 5.71 5.93 5.87 0.96 0.97
WA FG B Haugh unit 72.01 72.26 71.51 73.22 73.03 0.76 0.96
0P Yolk colour 5.13 5.20 5.20 5.47 5.47 0.83 0.59
HE I HE Yolk weight/g 23.64° 22.61% 21.68° 21.68° 22.08° 0.25 <0.05
EH R Yolk rate/% 33.37 32.75 32.64 32.09 32.97 <0.01 0.61
7% Eggshell weight/g 6.48" 6.12° 6.05" 6.32" 5.99" 0.06 <0.05
7 R Eggshell rate/ % 9.15 8.81 9.11 9.35 8.96 <0.01 0.06

2.3 fAMRARmEARMKEX S EHERGMD RN

FF B 5T S AL 45 4R B 22 01
UNZEA BT 7, )RR A HRDRE A5 7K 7 o ZE S i
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Table 4 Effects of dietary palm kernel meal supplemental level on plasma and liver

4 FBF IE SOD . GSH-Px % ¥ 1 MDA 4 & &
T-AOCH TG i 51 ( P>0.05)

antioxidant indexes of laying ducks during laying period

. FEHRRAS 7K SF-
HH fabr Palm kernel meal supplemental level/ % SEM PH
Items Indexes P-value
0 3 6 9 12
N ¥ MDA/ (nmol/mL) 8.65 8.57 6.59 8.18 7.16 0.56 0.81
3 ALY E AL B SOD/(U/mL)  104.16 103.96 115.66 111.67 113.59 2.02 0.30
;lllgsma BgiALfE S T-AOC/(U/mL) 5.53 6.44 4.96 4.79 4.59 0.51 0.81
AW H Rk A
345.66 266.95 325.84 316.35 352.77 13.30 0.15
GSH-Px/(U/mL)
N % MDA/ (nmol/mg prot) 1.66 1.24 1.15 1.14 1.20 0.11 0.51
e ALY ALEE SOD/(U/mg prot) 375.04 400.20 385.60 416.83 369.62 0.61 0.16
Liv; MPiEfbiE S T-AOC/(U/mg prot)  1.65 1.80 1.76 1.60 1.66 0.04 0.52
R e \,‘J- =
I L A D 68.59 68.64 68.88 74.94 69.53 2.25 0.77

GSH-Px/(U/mg prot)
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Table 5 Effects of dietary palm kernel meal supplemental level on organ weight of laying ducks during laying period g

Rk RN Y S

HH Palm kernel meal supplemental level/ % SEM P
Items P-value
0 3 6 9 12
JFRE Liver 34.93 36.52 33.92 33.69 36.50 1.01 0.85
JELE Spleen 0.64 0.70 0.68 0.70 0.67 0.03 0.97
LM JF Heart 9.52 9.71 10.10 10.01 9.34 0.21 0.77
L Muscle stomach 34.55 31.49 39.96 38.06 36.00 1.39 0.36
5[ 5 Ovary 28.74 38.67 27.72 36.07 43.33 3.15 0.48
H04E Oviduct 31.74 35.49 24.20 29.72 36.45 2.05 0.34

25 FEHMHMNENEZERSSWBEGEEM
HEARBELER
W 6 s, kR RLER F BT & 50 15.88%

FHLLF 4 5 T, 35 29.00% o B3Rk A 22 LA 3
fEN 6.75 MI/kg, Ml & F B iH 16 R 8%, 0
32.72%

xo6 BRHHENERHESSMREEMBAEIRAELE

Table 6 Analysis of conventional nutrients and digestibility of energy and crude protein of palm kernel meal

i H Items £ Content

Ui H Items

£ & Content

fiEfF Energy/(MJ/g) 18.48
MEAT CP/% 15.88
7K 43 Moisture/ % 7.68
AR EE/ % 7.50
M4 4 CF/ % 29.00

ML H R % CP digestibility/ %

5 Ca/% 6.10
W P/ % 0.59
MK Ash/% 5.00
FWALBIRE AME/ (MJ/kg) 6.75

32.72
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Effects of Dietary Palm Kernel Meal Supplemental Level on Laying
Performance, Egg Quality, Organ Development and Antioxidant
Function of Laying Ducks during Laying Period

WANG Shuang ZHANG Yanan AHMED MOHAMED FOUAD CHEN Wei RUAN Dong
XIA Weiguang HUANG Xuebing LI Kaichao ZHENG Chuntian”

(Institute of Animal Science, Guangdong Academy of Agricultural Sciences, State Key Laboratory of Livestock and Poultry
Breeding , Key Laboratory of Animal Nutrition and Feed Science in South China, Ministry of Agriculture
Guangdong Public Laboratory of Animal Breeding and Nutrition Guangdong, Key Laboratory of
Animal Breeding and Nutrition, Guangzhou 510640, China)

Abstract; The purpose of this experiment was to study the effects of dietary palm kernel meal supplemental
level on laying performance, egg quality, organ development and antioxidant function of laying ducks during
laying period, and to provide reference for the scientific application of palm kernel meal in duck diets. A total
of 600 healthy Fujian Long-Yan ducks with similar body weight were randomly allotted into 5 groups with 6
replicates per group and 20 ducks per replicate. Ducks in each group were fed experimental diets which the
palm kernel meal supplemental levels were 0, 3%, 6%, 9% and 12% , respectively. The experiment last for
12 weeks. The results showed that dietary palm kernel meal supplemental level had significant effects on aver-
age egg weight, yolk weight and eggshell weight of laying ducks ( P<0.05) , with the dietary palm kernel meal
supplemental level increased, the average egg weight, yolk weight and eggshell weight showed a decrease
trend ; dietary palm kernel meal supplemental level had no significant effects on other laying performance and
egg quality indexes ( P>0.05). Dietary palm kernel meal supplemental level had no significant effects on plas-
ma and liver antioxidant indexes and organ weight of laying ducks ( P>0.05). In conclusion, taking the aver-
age egg weight as the evaluation index, it is recommended that the dietary palm kernel meal supplemental level
of laying duck is not higher than 3% ; when dietary palm kernel meal supplemental level is 6% to 12%, the av-
erage egg weight is decreased, but has no effects no organ development and antioxidant function of laying
ducks.[ Chinese Journal of Animal Nutrition, 2020, 32(3) :1196-1203 ]
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