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Effects of Force-feeding Levels on Carcass Quality, Body Fat Deposition and
Apparent Digestibility of Nutrients for Pekin Ducks

WEN Zhi-guo, ZHU Yong-wen, TANG Jing, XIE Ming, HUANG Wei,
YU Jun-ying, HOU Shui-sheng”
(Institute o f Animal Science, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: This experiment was conducted to determine the effects of different force-feeding levels
on carcass quality, body fat deposition and apparent digestibility of nutrients for Pekin ducks.
Ninety-six 35-day-old health male Pekin ducks with similar pen weight were randomly assigned
into 8 treatments with 6 replicates per treatment and 2 Pekin ducks per replicate. Apparent di-
gestibility of nutrients was determined with chromic oxide (Cr,O;) at an inclusion rate of 0. 5%
in basal diet. The experimental feeding period lasted 7 d from 35 to 42 d of age and the corn-soy-
bean diet was fed to the eight groups of ducks, the control group by ad libitum-feeding and the
experimental groups by force-feeding. The force-fed intake was 260 g« d”' at 35 d of age and in-
creased to 300 g+ d” ! at 36 d of age. The force-fed intake unchanged during the other five days
and they were 300,330,360,390,420,450 and 480 g « d' each treatments, respectively. The re-
sults showed as follows: (1) No significant differences in dressing percentage (DP), eviscerated

percentage(EP) , breast muscle percentage(BMP) ,leg muscle weight (LMW) and leg muscle per-
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centage(LMP) were observed among treatments (P >0. 05). Breast muscle weight (BMW) in-
creased with increasing feeding level from the control group to 390 g « d” ! (P<C0. 05) and then de-
creased (P>>0.05). Based on the broken-line regression model analysis with BMW data, the op-
timum feeding levels for force-feeding Pekin ducks was 390. 7 g » d°'; These were significant
differences among treatments in body fat deposition index (P <C0. 05). But body fat deposition
were unchange when force-feeding levels reached a certain value (P>>0. 05). (2)For the final o-
verfeeding period, there were significant differences in apparent digestibility of dry matter and
crude protein (P<C0.05), whereas apparent digestibility of energy had no significant differences
(P>0.05) between different treatments. In conclusion, overfeeding of Pekin ducks can induces a
strong fattening of subcutaneous adipose tissues and muscles and force-feeding has a significant
effect on breast muscle growth. However, nutrients digestibility decrease and body fat deposition
keep unchange with increasing force-feeding levels.
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Table 1 Composition and nutrient levels of basal diets (air dry basis) %
i H Item #r 1 Content B2 KF Nutrient levels?” # ¢ Content
%k Corn 80. 8 REE(M] « kg ') ME? 12. 43
A1 Soybean meal 15.0 HEH CP 13.47
R A4S CaHPO, 1.3 4% Ca 0.94
£ ¥ Limestone meal 1.1 JEAE R e NP 0. 36
iR B Premix" 1.0 T A Met 0. 24
£k NaCl 0.3 Fi 2 R Lys 0.59
Cr, O; Chromic oxide 0.5
i} Total 100.0

DR AR BT S AR R L . Cu(CuSO, « 5H,O) 10 mg; Fe(FeSO, » 7H,0) 60 mg; Zn(Zn0) 60 mg; Mn(MnSO, + H,0) 80
mg; Se(NaSeO;) 0.2 g; I(KD 0.2 mg; Cr(Cr,0;) 0.15 mg; & LMHAH 1 000 mg; VA 10 000 IU; VD,;3 000 IU; VE 20 1U;
VK;2 mg; thiamin 2 mg; riboflavin 8 mg; VB;4 mg; VB, 0. 06 mg; D-pantothenic acid 20 mg; nicotinic acid 50 mg; folic acid
1 mg; biotin 0.2 mg, » & IRV R 5 7 ML 0 4a) 1 EURL R UL E (2647 13

P Premix provided the following per kg of diets;: Cu(CuSO, * 5H,0) 10 mg; Fe(FeSO, + 7TH,0) 60 mg; Zn(ZnO) 60 mg; Mn
(MnSO, « H,0) 80 mg; Se(NaSeO;) 0.2 g; I(KD 0.2 mg; Cr(Cr,O;) 0.15 mg; choline chloride 1 000 mg; VA 10 000 1U;
VD;3 000 IU; VE 20 1U; VK;2 mg; thiamin 2 mg; riboflavin 8 mg; VBs4 mg; VB,,0. 06 mg; D-pantothenic acid 20 mg; nico-
tinic acid 50 mg; folic acid 1 mg; biotin 0. 2 mg. ? Nutrient levels were measured values. ¥ Values were calculated according to

the AME of chicken’s feed ingredients
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Table 2 Force-feeding levels for Pekin ducks every day ge(de H™H™!

SUH Ttem %1 %2R % 3K ERN EHSIPN %6 K ENIPN
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

ZH 1 Group one 260 300 300 300 300 300 300

2 2 Group two 260 300 330 330 330 330 330

ZH 3 Group three 260 300 360 360 360 360 360

2 4 Group four 260 300 390 390 390 390 390

2 5 Group five 260 300 420 420 420 420 420

H 6 Group six 260 300 450 450 450 450 450

2 7 Group seven 260 300 480 480 480 480 480

it B8 2 Control B i X E Ad libitum-feeding

JB R A = B IR Bk /3 1A BT <100 04 5

AV B R = A R T /0 R B 100 %05

JHR L 2% = [ JUL I A /4 v i O k< 100 %% 5

Jikg JIL 2R = ik JUIL IR /4 v B SR < 100 %%
1.3.2 &R UIA I G R 52 e I E B AR o
(Skin and subcutaneous fat weight, SSFW) . Ji§ Ig
Jfif (Abdominal fat weight, AFW) | Jif B &
(Liver weight, LW), 3315 iz 8 % (Skin and sub-
cutaneous fat percentage, SSFP) i JJ§ & (Abdomi-
nal fat percentage, AFP).Jif B #* (Liver percent-
age, LP) . W—/INHURAF 09 A 20 0 R Ja T IR B

BYEYREIE T 65 CTRMET ] BB A, 1 24 b, 45 0
HF 2K 2 IR 5 & & . R 1FB T IE R (Liver fat per-
centage, LEP ), JIFJIE 7K 23 1 i 5 & & 230 2R H]
ZEWIE IR KB AR S RS M E
Tk kAT,

Bz B 5% = B¢ g ot it/ 4 v e Jo X100 %6 5

1 B %6 = I R IO o / (4 e 5T S+ I AR T i
X100% ;

FEREER=FERE/ (aEERE TR ;
BB R = JF WE BB B & &/FF I R T 5 &
X100% .
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T CEH R B v o R 0 e S8 R i — & L9 YR & S D
¥ Cr.Os WAL G - 7253 66T | 460 nm KT
W Bk E W Divakaran 585 J5 . SR H# #L
J5 ¥k W ) A HE Y T ) B (Dry matter,
DM) & & (UK 40 I & GB/T6435) ML & A (Crude
protein, CP) & & (GB/T6432), 1l &} F1HE it Hy 44
it ok & o0 20 #4 3T (Parr 6100 calorimeter,
USA I E . AT -

HRYBEEWHMAFE ) = 100—

%Cr, 0, in diet
% Cr, Oy in feces

1.4 HiEaE
I8 B4 % F SAS 8. 0 1 One way ANOVA
PBEFT G0 A 4% 4k PRIA]E 2 #Y FE R A Duncan
IRZ & AT 22 53 W 5 A 30 25 SR LA P Y B+
P 25 (mean®SD) KR, L P <<0. 05 fE A 22 7 1B
R B bR A
SR FH LR AT A B %of JEG ) i A L A) o 6 AT A
FLCHK TR R R
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0 . .
[100>< ( % nutrient in feces>]

% nutrient in diet
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3 3
3.1 AR 2T b 510 AR i 5 R 80 200
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Table 3 Effects of different force-feeding levels on carcass quality of Pekin ducks

HRE/ (g d) BER/% LIRS U J LB A/ g L2/ % JBR UL 4/ g J5& AL 2%/ Y%
Feeding level DW EwW BMW BMP LMW LMP

HHRE
Ad libitum

87.90£1.78  73.9441.86 190. 00£25. 00° 8.46+£0.97 125.33+£11.03 11.18+1.02

300 89.9342.44  74.14%1.68 193. 42424, 64" 8.47+0. 84 123.00+£6. 45 10.80+0. 63
330 89.84+1.77  74.41+1.17  200.5026. 34" 8.66+t1.15 120.67+12. 33 10.40+£0.93
360 89.914+2.28 73.68+1.69  206.30+18.29* 8.68+0.63 127.50+9. 67 10.74+0.76
390 88.82+1.11 73.312£0.93 219.08+14.79° 9.2340. 56 129.50+24. 68 10.90=+1.98
420 89.51+£2.03  73.9841.33 217.92420. 32° 8.964-0. 68 127.25=+11. 34 10. 48+1. 07
450 89.17+1.71 74.1941. 44 216. 9224, 45° 8.91+0.93 118.25+14. 86 9.70%0.97
480 89.17£0.84  73.2040.90 217.50+£27.78" 8.95+1.14 128.50£5.78 10.57+0.42
P {H P -value 0.1256 0.4219 0.005 6 0.374 6 0.412 6 0.066 9

[ 51 J8 A5 /NG 5 B A [] 35 308 28 ¢ . %5 (P<<0. 05) . T [l

In the same row, values with different small letter superscripts mean significant difference( P<C0.05). The same as below

x4 AEEMFASX ARG ERE RN
Table 4 Effects of different force-feeding levels on body fat deposition of Pekin ducks

A i/
(ged™)
Feeding level

Bl /g KRR/ MIREE/e  BAER/ % WMERE/g FER/ % LR
SSFW SSFP AFW AFP LW LP LFP

HHRE
Ad libitum

671.33449. 267 29.924+1.99" 46.83410.35" 2.0540.45" 68.084+10.10° 2.94+0.39° 11.34+2.05°

300 712.58+52.49¢ 31,2942, 44" 59,4246, 19" 2.5430.24" 79.42417. 12" 3.3540.59" 13.98+5. 66"
330 739. 67440, 45" 31.93+1.79* 57.9248.50" 2.4440,36 78.33+13.38> 3.2740.55* 13,2543, 77
360 741. 40433, 04" 31.2641.63® 61.1045.97" 2.5140.27" 96.80+23.86* 3.91+0.92*° 13,4044, 52
390 707.83+35.88% 29.83+1.36" 60.8349.67" 2.5040.39" 82.33+11.09" 3.3540.43" 14, 82+£5, 04"
420 770.25+47.91™ 31.68+1.79" 63.58+7.50" 2.5540.29" 95.08433.66" 3.7441.22" 14,8244, 03"
450 793. 75454, 69° 32.6412.23% 65.3349.48" 2,62+0.40° 85.50£6.92" 3.40%0.36" 19.6848. 66"
480 797.20442.45* 32.8041.71° 65.40411.55" 2.6240.47" 92.70+11.08* 3.6740.42® 19,3448, 85°

P {H P -value <C0.000 1 0.001 1 <C0.000 1 0.007 0 0.003 1 0.031 4 0.011 1
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Table 5 Effects of different force-feeding levels on apparent nutrients digestibility of Pekin ducks

e/ (ged D

% 1~2 K Day 1 to day 2

% 6~7 K Day 6 to day 7

Feeding level TR fie it HLE TR fie it HLE
Dry matter Energy Crude protein Dry matter Energy Crude protein
ifii 80.84=+0. 50" 83.94+0.51° 80.08+£1. 70" 83.0440.71° 86.36+0. 81" 80.50+£2. 39"
300 80.80+0.52b™  84.20+0. 42 76.26+3.22"  82.3441.09"  85.60+1.06™ 76.1443. 50
330 81.50+0. 81" 84.60+0. 47" 78.2644.22*  82.25+1.64*  85.45+1.46*  75.8245.92"
360 81.06+0. 79" 84.13+0.56 76.5014, 82° 82.1640.41"  85.624+0. 45" 78.3642.90°
390 81.1040.52* 84.17+0. 56° 78.13+2.19° 82.16+0.62"  85.72+0.66™ 77.56+2, 89"
420 81.37+0.50" 84,4940, 42° 79.61+2.89° 81.66+1.06"  85.43+0.99™ 71.60+4, 81"
450 80.4740. 78" 83.97+£0. 73" 76.4742.30*°  81.46+0.65"  85.23+0.54" 70. 40+5. 48
480 81.2440.59" 84.59+0.56 78.0641. 75" 80.3240.99°¢ 84.5140.97" 65.49+4. 04¢
P {fi P -value 0.152 3 0.208 2 0.268 6 0.005 4 0.139 9 <C0.000 1
3.2 AEHREFEAEX L R TR 8 0G 3.3 AEEAEXNLLERBERMRRUELED

TEOK & b S Y B H Y S P O AR D A
S 7= B o 26 F B0 BE % 394 0 /K & i i i AL AN IR
FFPEREC &4 T LRI AR IF 51070 3 4] v
JSL K 8 T R I R 5 1 AR 3 DR T 40 fige AR B, A
KA R H I = TR L 23 6l A7 AR R RN R 7 2H 41
el o 3 4 WA 3R G B B 4R b S
T FRHE YRR DA S A R B A L SE A R
480 g« d B B R T RESR B 18, 75 % . T G K BE R
B 70, 55% ., A I, BF DE B W A B 7E 390 ~ 480
g« d B2 H AR UL IR 5 a2 A i 20 A0 A L
PRI 7 2E 2 0 68 7 0 555 » PR Ie L 2 g I T A
A REEEARIERE. —EEE N, X E e AZ
W14 22 O L I AR RE L 5 2 1Y RE A AR TR XA
RN =B TRl R 7 0 AR 8 B B B K P 1 4
I B K T 1 ) — e AR L g U
BEARFER ED . Davail %50 §F 5% 2 B, SH AR i
5 PATE RSB A A H Tl =R S AR A R AL an g B 4l
ZUFNIL AT Hh R AR o B A SR A S 14 18 s JULTR] A D
SRR SRS R %, Bk 4R,
Jb o B R B AR 420~480 g « I B2 AR
JFRE R AE 390~480 g « d 'HFZ R AR E . KL
LR AS AR R B A B T Y A5 T TH % R L
TE 390~420 g « d "B AT DL 2 SE TS A B Y

A

R T[] SRR A % 7K 8 8 37 ) BT 26 WL T Ak %
2 MBI T AR 2D . — MR U SR AR ) ek b 22 ke
I T Ak T R P [ B B SR A A il R
/N S 20 R 2 1 B BT MK SR FEAIKTT . Zhou FEPY
S ARIE L PG A 2 A R Y 2 A, B
TR0 I A W2 LT 2 T Y R SRR AT fig
U T A RS S B R RE . A I B 4 R R,
5 6~7 RILINS T4 B A 25 (1 R WTH AL R 22 5%
2 S I SR ) %) 398 T 32 5 R AIG L oML R R
SR ZRAE 390 g« d7 ' LA b R s 3 B I, TG i
M FETEIL R 22 7R B, 5 Zhou &7 (1 1F 5% 45
R o RT3 A A R K P X 3 ) 8 SR 4 o WL TH
B R B R, FE K =B 5E B A 2L & B, AR fE L
FEEARRB LR -5, Tafaja 7 HF98 HHE
Wi A - iR ot B R AR 3 AL 2 AP
W08 0 5 R R S ) BRI, 3 A4 5 i 3
ANBIR . H13R 3,38 4 FIER 5 AT A, b mt R B L
B R E) 390 g o d DL B R FEBG N, B2 A
£ 420 g« d " LA B R RR AR E L I IE AR 390
g d UL EREFRARE . 6~7 THME TR
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