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(14 P AT 2R RIS i Al | LA 3R MR B AR 7,
(AT S S e R R ek S 7 2 A I 119 ) 2 7 i M 4
P R Y N8 =N R3S B SUUE: (ST RS |
A A 2 AR I e S S F 58 %) G2 3 o T T
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RS IR S BE A i i LB SRR RE, S BRAL
PG ™ 35 R AR IC O B i B B AR T 1 42
D (E PR LS A

1 #MRlER=*E
1.1 RIGiEt

IR A AL A 2 11, 3 500 H
IR A E 2 1.90 kg AY I 2008 HERS 120 H | B
BLAHL S A, A A MEE B ER 6 Hi,
1.2 R EAR

FERIA R S IRl O 8 IR ) T A
e, DL K TR YRR RN SRR R A Sk DR B
Kb HE 2 ] PR R AR AR ( 50.40% K3l i 5 41

3 M AEFE R RAR th &AM A I 1.00% ,2.00% ,3.00%
F4.00% AR M, 3 56 1) 2H B R 3R KT L
£1,
1.3 AFEE
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AR ) 77 a0 7R W A B R R AR K &
RIS AT, 50w A A A B R AT K
B SR B B U 57 F R 50K, E TH
B, HoAb e R SR E LR DR AT . X0 28 d,
1.4 ®WNEREFTE
1.4.1 JESEERE

TR S5 H AR E G, N4 4 55 5 2 P il
PR H 0 % AT YR o Al e Y PR R
J& BB BT, R E £ B P B Ik T,
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Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %

I H KIGIMA N /KFE Soybean oil supplemental level/%
Items 0 (X8 Control) 1.00 2.00 3.00 4.00
JEk#l Ingredients
FE2K Corn 48.50 48.50 48.50 48.50 48.50
M1 Soybean meal 24.86 24.86 24.86 24.86 24.86
SEHFH1 Rapeseed meal 4.21 4.21 4.21 4.21 4.21
YK Wheat middling 10.50 10.50 10.50 10.50 10.50
£ ¥} Limestone 8.90 8.90 8.90 8.90 8.90
K5 Soybean oil 0.40 0.40 0.40 0.40 0.40
L-#i &8 L-Lys (78.5%) 0.11 0.11 0.11 0.11 0.11
DL-TFEZA R DL-Met (98.5%) 0.12 0.12 0.12 0.12 0.12
B A4S CaHPO, 1.10 1.10 1.10 1.10 1.10
Bk NaCl 0.30 0.30 0.30 0.30 0.30
iR ¥ Premix" 1.00 1.00 1.00 1.00 1.00
411 Total 100.00 100.00 100.00 100.00 100.00

M CBINA
Zf)ybﬁn( ijilﬁl(\ fjicji]ﬂi)onal supplementation ) 1.00 2.00 3.00 4.00
EF5KF Nutrient levels®
R ME/ (MJ/kg) 11.08 11.43 11.78 12.13 12.48
HLEH R CP 18.00 17.82 17.65 17.48 17.31
45 Ca 3.50 3.47 3.43 3.40 3.37
MW TP 0.67 0.66 0.66 0.65 0.64
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I H KIGIMA /K Soybean oil supplemental level/ %

Items 0 (X8 Control) 1.00 2.00 3.00 4.00
] F B AP 0.37 0.37 0.36 0.36 0.36
AR Lys 0.90 0.89 0.88 0.87 0.87
E AR Met 0.40 0.40 0.39 0.39 0.38
HRAMR+V AR Met+Cys 0.71 0.70 0.70 0.69 0.68
IR R Thr 0.65 0.64 0.64 0.63 0.63

1) FUR A A& T 5 ik 24t The premix provided the following per kg of diets: 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, =¥ & biotin 0.2 mg, "fi& folic acid 0.6mg, D—Z 2 D-pantothenic
acid 60 mg, i nicotinic acid 60 mg, JAHK choline 1 500 mg,Hii % {5 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) B IRIKE M E . Nutrient levels were calculated values.

1.4.2 J=EMERE

RIS ) A KR 2 K, R DR E R
PR R EEMA G B (BRI E B
FoiE MR E W) LA A0 S H R
T CEE CPYEE HCHEE SR EEAR
I,
1.4.3 FHE5R

TRIR AR 4 J8 AR I Fg 2 i B S - 3 B R A
F12 A (HEE 3 M) 724 h Z PE HE B R
(HWE/EE) SRR (EREENE) 5%
&I (e E/AE) IR E s < R
PR/ ERR) EEPO(EELAR) XEA
e B (R I E A IR e IR TR
KLh.

W IG BT = 100xlog ( H-1.7TW™*"+7.57) .

K H HEAEE (mm) ;WHEE(g),
1.4.4  I3EA LI bR

RIS S5 S, R H 2 BE ML BUAR 5 A G Y
WIS 2 28 12 h J5 3 R # PRI 5 mL, #
# 30 min J5,3 000 r/min .0 15 min, 7 &5 L7 ,
—-20 C FORAF, 4 A sh A k2 B (URIT -
8000, HE A4, 55 B ) A i 75 HH BB A (TP) LA
HH(ALB) \BRE H (GLB) JRE A (UN) fH[H
FE(TC) \H =W (TG) %M (GLU) &% & LU &
BB RR S ( ALP) (N2 5% 2 (ALT) A5 RUEE 2
fiti (AST) P PR A E A/ BRE A (FABkL) .
1.5 #HESHITHH

ik 56 B4 Al B Excel 2020 %7 4 4b B 3 H
SPSS 19.0 #4178 A 2] J5 22 73 A1 ( one-way

ANOVA) , X J5 i i1 Duncan [REE#HTT L2 HE L,
BRI 2E I I E A EFR ME TR (SEM) 7R, P<
0.05 HEFEBE, P<0.01 F2ESWEE,

2 &% B
21 ARKEHAMAKEN=ERBAEBREE
e3-r: 001

H 2 2 AT, AR K S5 I R K S X P R R
ORG24 g i R IR RS g UL R A B
WIER I IC B F 500 ( P>0.05) ,BX} B %A
SR (P<0.05) , 2.00% s 418 52 2 5, 43
FE Xt R 2H K2 1.00% .3.00% . 4.005 FR MR T
2.55%( P<0.05) . 1.29% ( P>0.05) .0.59% ( P>
0.05) F12.68% ( P<0.05) . 2.00% 7% I 45 1) 18 fg
RARA, HLER WL S5
22 ARKEHAMAKEN=ERBAEBL~F
3= -A

2% 3 AT, AR K S5 I R K S X P R R
WIS - H S A% AR H B AR
o E 52 (P>0.05) ,HX R AP HRE
A D E e B E R (P<0.05 8] P<0.01), X
AT ERMPYHREERELRDEEST
3.00% F1 4.00% % N4 ( P<0.05 8, P<0.01), 5
1.00% i1 2.00% s N4 TG 8. 3% 25 5% (P>0.05) ,
23 AR KEHFIMAENTERPEME
A J5T ) 22 i

R I S i = NI 1 RN | B N DO Dl - N
B 25 SR A 44 T B R ( P>0.05)
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Table 2 Effects of dietary soybean oil supplemental level on slaughter performance of

laying ducks during last laying period %
KGIMAANKSE Soybean oil supplemental level/ %

i P
Iien%s 0 SEM P va{llaue

1.00 2.00 3.00 4.00 -

( %} B Control)

J& 5% Dressing percentage 86.43" 87.50™  88.63" 88.11° 86.32° 0.29 0.021
5B R Semi-eviscerated percentage 72.08 71.30 70.92 70.97 70.55 0.30 0.595
4% R Bviscerated percentage 64.79 64.80 64.39 64.21 64.39 0.38 0.988
J§ I % Abdominal percentage 1.83 1.81 1.72 2.10 2.14 0.07 0.150
M L3R Breast muscle percentage 13.49 13.47 13.37 13.48 13.44 0.14 0.999
B L3R Leg muscle percentage 9.58 9.61 10.33 9.91 9.95 0.20 0.787

AT RS R AR ARG TR R R 2257 .35 (P<0.05) , AN RIRE 7R RR 22 5 35 (P<0.01) |, AR [l sl 0 7B % om 22
FARE (P>0.05) , R,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , and with different cap-
ital letter superscripts mean significant difference ( P<0.01), while with the same or no letter superscripts mean no significant
difference ( P>0.05). The same as below.

£33 ARKEHRFMAKEN=ERBELSFZEENRIN
Table 3 Effects of dietary soybean oil supplemental level on laying performance of

laying ducks during last laying period

KIGIMAS MK F Soybean oil supplemental level/%

W P
Iier?s 0 SEM P vzﬁle

1.00 2.00 3.00 4.00 -

( X} F& Control)
F-HE H Average egg weight/g 74.60 75.29 75.23 75.69 76.12 0.39 0.818
FEEE R Laying rate/ % 77.88* 75.14* 72.93% 68.79" 69.59" 1.10 0.035
EH#EF Qualified rate of egg/% 99.00 98.81 98.85 99.01 98.68 0.18 0.981
H = Daily egg yield/(g/d) 57.48 55.00 54.62 54.21 51.38 0.68 0.075
EF::I:&] El %ﬁi A A ABab ABb Bb
.87™ .08 .20 ) .5 1.71 0.008

Average daily feed intake/ (g/d) 191.87 191.08 185.20 179.11 177.53
BLE H Feed/egg 3.34 3.49 3.41 3.31 3.46 0.04 0.672

R4 ARKERFMAKERN=ERABBERRNOZ I
Table 4 Effects of dietary soybean oil supplemental level on egg quality of laying ducks during last laying period

K E I NNZK - Soybean oil supplemental level/ %

gE| P1H
Items 0 1.00 2.00 3.00 4.00 SEM pvalue
( %} F& Control)

SFYJEE T Average egg weight/g 76.12 76.16 76.26 77.42 77.65 0.69 0.930
7 Albumen height/mm 8.24 8.19 8.49 8.56 8.46 0.09  0.639
FEH(JF Yolk color 7.33 7.33 7.50 7.67 7.33 0.13 0.922
EILFE B Egg shape index 1.33 1.36 1.39 1.42 1.37 0.01 0.262
1 H ] Percentage of yolk/% 32.84 32.40 33.03 33.52 32.41 0.25  0.634
M4 [C B Haugh unit 86.45 85.66 86.71 86.31 85.52 0.53 0.953
o H H 9] Percentage of eggshell/% 11.46 11.48 11.42 11.64 10.79 0.16 0.550

#E5¢)5 E Egegshell thickness/mm 43.75 43.74 44.66 43.97 43.06 0.20 0.169
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24 WAMKXEMAFMAKFEN=BRAEWME
ELIEIRAI R T

1 5 AT, )RR R L3 S T A S 6 7 3R
SOYEE G At 3 T =R A [ R R A S A
Ik 2 B S RN (P<0.05) XIS SR H R
FLVEREE A R R A A M B R B N =

fifi | 2% G G OG ME K A ER X T B3 R (P>
0.05) , 2.00% .3.00% 1 4.00% 7 hn 45 1 385 H il =
ik R 2 W 2 1 W B R e TR IR (P<
0.05) ,4.00% 7S 0 25 1L 38 e A e it 2 2 e 3 S T
X REZH AN 1.00% 38 4 ( P<0.05)

RS RMAXEMRMATEX =BRGP FWLMEENWIERH R

Table 5 Effects of dietary soybean oil supplemental level on serum biochemical indices of

laying ducks during last laying period

KIGIME K Soybean oil supplemental level/%

5
IQES 0 1.00 2.00 3.00 4.00 SEM Pifﬂe
( Xt & Control) ' ' ' '
BIEN TP/(g/L) 60.72 57.59 55.98 55.85 58.85 0.77 0.221
F#E M ALB/(g/L) 23.90 22.78 21.60 22.25 23.30 0.35 0.274
BR#EH GLB/(g/L) 36.12 33.98 33.55 35.00 35.22 0.52 0.566
HERLL A/G 0.66 0.67 0.65 0.64 0.67 0.01 0.693
Hil =8 TG/ (mmol/L) 17.65% 20.31%  23.66*%  23.21*""  26.46* 0.72  <0.001
BAHE EE TC/ (mmol/L) 4.41° 4.68° 4.98* 5.03% 5.71° 0.13 0.015
%% GLU/ (mmol/L) 5.11° 6.70" 6.97° 7.37° 7.83°  0.29  0.024
JRZ A UN/(mmol/L) 0.84 0.74 0.73 0.64 0.74 0.03 0.187
B ER A ALP/(U/L) 239.33 294.83 300.00 299.83 284.67  12.50 0.526
RS %M ALT/(U/L) 36.17 35.83 34.17 35.67 34.33 0.89 0.943
B EE AST/(U/L) 29.17 26.33 25.83 25.83 27.50 0.89 0.751
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Effects of Dietary Soybean Oil Supplemental Level on Slaughter Performance,
Laying Performance, Egg Quality and Serum Biochemical
Indices of Laying Ducks during Last Laying Period

LI Chuang'® ZHANG Xiang’® HUANG Xuan'® ZHANG Xu'”
DAI Qiuzhong'® JIANG Guitao'*""
(1. Hunan Institute of Animal Science and Veterinary Medicine, Changsha 410131, China; 2. Hunan Engineering
Research Center of Poultry Production Safety, Changsha 410128, China; 3. Medical
College, Yan’ an University, Yan’ an 716000, China)

Abstract; The objective of this study was to investigate the effects of dietary soybean oil supplemental level on
slaughter performance, laying performance, egg quality and serum biochemical indices of laying ducks during
last laying period, and to explore whether soybean oil added to the diet of laying ducks during last laying period
could stabilize production performance and improve slaughter performance. One hundred and twenty 500-day-
old female Linwu ducks with body weight of 1.90 kg were randomly allocated to 5 groups with 4 replicates per
group and 6 ducks per replicate. Ducks in the control group was fed a basal diet, while others in experimental
groups were fed basal diets supplemented with 1.00%, 2.00%, 3.00% and 4.00% soybean oil respectively.
The experiment lasted for 28 days. The results showed as follows: 1) dietary soybean oil supplemental level
had no significant effects on the semi-eviscerated percentage, eviscerated percentage, abdominal fat percent-
age, breast muscle percentage and leg muscle percentage of laying ducks during last laying period ( P>0.05).
The dressing percentage of 2.00% supplemental group was the highest, and significantly higher than that of the
control group and 4.00% supplemental group ( P<0.05). 2) Dietary soybean oil supplemental level had no sig-
nificant effects on the average egg weight, qualified rate of egg, daily egg yield and feed/egg of laying ducks
during last laying period ( P>0.05). The laying rate and average daily feed intake of the control group were
significantly higher than those of 3.00% and 4.00% supplemental groups ( P<0.05 or P<0.01), but had no
significant difference with 1.00% and 2.00% supplemental groups ( P>0.05). 3) Dietary soybean oil supple-
mental level had no significant effects on the egg quality indices of laying ducks during last laying period ( P>
0.05). 4) The contents of triglyceride and glucose in serum of 2.00% , 3.00% and 4.00% supplemental groups
were significantly higher than those of the control group ( P<0.05 or P<0.01), and the serum total cholesterol
content of 4.00% supplemental group was significantly higher than that of the control group and 1.00% supple-
mental group (P<0.05). In conclusion, dietary supplemented with 1.00% and 2.00% soybean oil have no ad-
verse effects on laying performance and egg quality of laying ducks during last laying period, but dietary
2.00% soybean oil supplemental level can improve the slaughter performance of laying ducks. In production
practice, it can supplement with 2.00% soybean oil in diets of laying ducks during last laying period. [ Chinese
Journal of Animal Nutrition, 2020, 32(9) .:4441-4448 |
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