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Effect of Dietary Metabolizable Energy and Crude Protein Concentrations on Growth
Performance and Carcass Characteristics of Korean Native Ducks

Hong-Rae Kim', Hyung-Joo Kwon', Sung-Tack Oh', Jeong-Geun Yun', Young-In Choi', Yun-Kyung Choo',
Bo-Seok Kang’, Hak-Kyu Kim’, Eui-Chul Hong’, Chang-Won Kang' and Byoung-Ki An"
ICOZZege of Animal Bioscience and Technology, Konkuk University, Seoul 143-701, Korea
National Institute of Animal Science, RDA

ABSTRACT This study was undertaken to assess dietary CP and ME concentrations for optimum growth performance and
carcass characteristics of Korean Native male ducks. In a 3 x 3 factorial arrangement, 1-d-old Korean Native male ducks were
completely randomized design to experimental diets with 3,000, 2,900, and 2,800 kcal of ME/kg of diet; each contained 23,
22, and 21% CP, respectively, from 0 to 3 wk of age. From 4 to 8 wk of age, experimental diets had 3,100, 3,000, and 2,900
kcal of ME/kg of diet, and each contained 19, 18, and 17% CP, respectively. Each dietary treatment was replicated 4 times,
and feed and water were provided ad libitum. Body weight, feed intake and uniformity were measured at 3 wk and 8 wk,
and carcass characteristics were evaluated at 8 wk. As CP increased from 21 to 23 %, the body weight, BW gain and feed
conversion ratios (FCR) linearly improved (P<0.01) during 0 to 3 wk of age. From 4 to 8 wk of age, the body weight, feed
intake, BW gain, FCR and uniformity were not different (P>0.05). Carcass ratios of birds fed 3,000 kcal of ME/kg diets
from 3 to 8 wk of age were quadratically increased significantly (P<0.01). As ME and CP increased, respectively, relative
weight of liver weight per 100 g of BW was linearly decreased (P<0.01). Relative weights of left breast, thigh and drumstick
weight per 100 of BW were not different (P>0.05). Also, breast meat color, pH, cooking loss and shear force were not diffe-
rent (P>0.05). Thus, diets with 2,800 kcal of ME/kg and 23% CP or with 2,900 kcal of ME/kg and 17% CP at 0 to 3 wk
and 4 to 8 wk, respectively, were used more efficiently. However, diets with 3,000 kcal of ME/kg at 4 to 8 wk in carcass
rate was quadratically increased.

(Key words : native duck, metabolizable energy, crude protein, performance, carcass traits)
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Table 1. Composition of experimental diets fed from 0 to 3 wk of age (%)

169

ME (kcal/kg) 3,000 3,000 3,000 2,900 2,900 2,900 2,800 2,800 2,800
CP (%) 23 22 21 23 22 21 23 22 21
Ingredient (%)
Comn 51.37 53.01 50.23 51.01 52.26 51.10 49.87 51.40 52.97
Soybean meal 29.23 27.49 24.65 28.51 26.55 25.61 28.37 26.65 25.00
Wheat bran 3.00 3.00 6.00 5.70 7.00 7.30 7.00 7.50 7.89
Corn gluten meal 6.50 6.00 5.50 6.42 5.82 5.00 6.35 5.73 5.09
Canola meal 3.00 3.00 4.00 3.00 3.00 3.00 3.00 3.00 3.00
Pellet-binder 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Tallow 3.00 3.01 4.37 1.50 1.50 2.61 0.50 0.50 0.50
Poultry vitamin mix" 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Syn-Lysine HCI (78%) - - - 0.0004 0.0036 - - - -
Dicalcium phosphate 1.78 1.79 1.75 1.74 1.73 1.74 1.72 1.72 1.73
Methionine (98%) 0.05 0.04 0.03 0.05 0.04 0.04 0.05 0.04 0.03
Limestone 1.01 0.99 1.01 1.01 1.03 1.03 1.02 1.03 1.04
Choline-Cl (50%) 0.0057 0.0143 0.0166 0.0038 0.0110 0.0177 0.0028 0.0103 0.0176
Salt 0.31 0.31 0.31 0.30 0.30 0.30 0.30 0.30 0.30
Poultry mineral mix® 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Feldmin - 0.59 1.38 - - 1.50 1.06 1.36 1.69
Calculated level

ME (kcal’kg of diet) 3,000 3,000 3,000 2,900 2,900 2,900 2,800 2,800 2,800
CP (%) 23.00 22.00 21.00 23.00 22.00 21.00 23.00 22.00 21.00
Ca (%) 0.91 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Available P (%) 0.42 0.42 0.42 0.42 0.42 0.42 0.42 042 0.42
Lysine (%) 1.12 1.07 1.02 1.12 1.07 1.03 1.12 1.07 1.02
Methionine (%) 0.47 0.44 041 0.46 0.44 0.42 0.46 0.44 0.41
Cystine + methionine (%)  0.88 0.84 0.80 0.88 0.84 0.80 0.88 0.84 0.80

D Vitamin mixture provided the following nutrients per kg: vitamin A, 14,000,000 IU; vitamin Ds, 3,000,000 IU; vitamin E, 40,000 IU;
vitamin Kj, 24,000 mg; vitamin B,, 1,200 mg; vitamin B,, 5,000 mg; vitamin B, 3,000 mg; vitamin Bj,, 20 mg; biotin, 70 mg; panto-
thenic acid, 10,000 mg; folic acid, 5,000 mg; nicotinic acid, 40,000 mg.

Y Mineral mixture provided the following nutrients per kg: Fe, 48,000 mg; Zn, 60,000 mg; Mn, 72,000 mg; Co, 240 mg; Cu, 5,000 mg;

Se, 180 mg; I, 1,000 mg.
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Table 2. Composition of experimental diets fed from 4 to 8 wk of age (%)

ME (kcal/kg) 3,100 3,100 3,100 3,000 3,000 3,000 2,900 2,900 2,900
CP (%) 19 18 17 19 18 17 19 18 17
Ingredient (%)

Corn 57.65 60.22 62.80 60.62 63.20 65.77 60.41 62.16 63.91
Soybean meal 2231 20.85 19.39 22.15 20.69 19.23 22.16 20.75 1933
Wheat bran 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Corn gluten meal 3.99 3.17 2.35 3.76 2.94 2.12 3.77 3.02 2.26
Canola meal 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Pellet-binder 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Tallow 428 3.96 3.64 1.70 1.38 1.06 0.50 0.50 0.50
Poultry vitamin mix" 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Syn-Lysine HCl (78%) - - - - - - - - -

Dicalcium phosphate 1.41 1.41 1.42 1.40 1.41 1.41 1.40 1.41 1.42
Methionine (98%) 0.06 0.06 0.05 0.06 0.05 0.05 0.06 0.05 0.05
Limestone 1.27 1.27 1.28 1.27 1.28 1.29 1.27 1.28 1.28
Choline-Cl (50%) 0.0124 0.0186 0.0247 0.0101 0.0162 0.0223 0.0103 0.0170 0.0238
Salt 0.29 0.29 0.29 0.29 0.29 0.28 0.29 0.29 0.29
Poultry mineral mix® 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Feldmin - - - - - - 1.38 1.78 2.18

Calculated level

ME (kcal’kg of diet) 3,100 3,100 3,100 3,000 3,000 3,000 2,900 2,900 2,900
CP (%) 19.00 18.00 17.00 19.00 18.00 17.00 19.00 18.00 17.00
Ca (%) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Available P (%) 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Lysine (%) 0.93 0.88 0.84 0.93 0.88 0.84 0.93 0.88 0.84
Methionine (%) 0.40 0.38 0.36 0.40 0.38 0.36 0.40 0.38 0.36
Cystine + methionine (%) 0.76 0.72 0.69 0.76 0.72 0.69 0.76 0.72 0.69

D Vitamin mixture provided the following nutrients per kg: vitamin A, 14,000,000 IU; vitamin Dj;, 3,000,000 IU; vitamin E, 40,000 IU;
vitamin Kj, 24,000 mg; vitamin By, 1,200 mg; vitamin B,, 5,000 mg; vitamin B, 3,000 mg; vitamin B,,, 20 mg; biotin, 70 mg; panto-
thenic acid, 10,000 mg; folic acid, 5,000 mg; nicotinic acid, 40,000 mg.

Y Mineral mixture provided the following nutrients per kg: Fe, 48,000 mg; Zn, 60,000 mg; Mn, 72,000 mg; Co, 240 mg; Cu, 5,000 mg;

Se, 180 mg; I, 1,000 mg.

Qo] 7] 47 dA e mx|= G ekl sl Table 3¢
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CP 23% JFo]TFolr 4232 g2 934l Z7KLinear
effect, P=0.0024)3tAth. 22 714791 o] 49, W2 CP
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Table 3. Body weight, feed intake, body weight gain and feed conversion ratio of Korean native male ducks fed diets with varying

concentrations of ME and CP during 0 to 3 wk

Body weight Feed intake BW gain FCR Uniformity
(g/bird) (g/d/bird) (feed/weight gain) (%)
ME (kcal/kg of diet)
3,000 926.30 65.62 41.75 1.57 76.8
2,900 913.02 66.26 41.12 1.62 75.8
2,800 907.89 68.28 40.87 1.67 70.2
SEM 10.37 1.78 0.49 0.04 0.03
CP (%)
23 938.28 64.64 4232 1.53 76.7
22 919.98 67.61 41.45 1.63 75.1
21 888.95 67.92 39.97 1.70 70.9
SEM 10.37 1.78 0.49 0.04 0.03
Probability
Linear 0.22 0.30 0.22 0.08 0.11
ME
Quadratic 0.75 0.75 0.75 0.89 0.52
Linear 0.0023 0.20 0.0024 0.0062 0.16
< Quadratic 0.62 0.54 0.62 0.71 0.72
ME x CP 0.99 0.29 0.99 0.23 0.07
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Table 4. Body weight, feed intake, body weight gain and feed conversion ratio of Korean native male ducks fed diets with varying

concentrations of ME and CP during 4 to 8 wk

Body weight Feed intake BW gain FCR Uniformity
(g/bird) (g/d/bird) (feed/weight gain) (%)
ME (kcal/kg of diet)
3,100 2,427.09 229.00 48.23 4.76 51.7
3,000 2,465.67 229.12 49.35 4.66 532
2,900 2,421.27 235.09 48.06 4.90 473
SEM 36.87 2.59 1.05 0.09 0.05
CP (%)
19 2,451.58 230.50 48.94 4.73 48.8
18 2,428.40 230.75 48.26 4.80 49.8
17 2,434.05 231.96 48.44 4.79 53.5
SEM 36.87 244 1.05 0.09 0.05
Probability
Linear 0.90 0.08 0.90 0.28 0.50
ME
Quadratic 0.41 041 0.40 0.19 0.51
Linear 0.75 0.70 0.75 0.67 0.47
< Quadratic 0.74 0.88 0.73 0.67 0.82
ME x CP 0.61 0.58 0.61 0.65 0.15

freldol gle Zo= vehyth

3. ZAlEg ¥ =Zo| Ay Zzt

59 771 A= W tixtelldA] g ek o] S
EFore] mAlE % 240 A S vl <
il Table 5ol VFERARITE VAl 5(2009)& F4 587
o At UAE FEE FoIgh APolA EA&ed= Fo
gk zpo] 7} #EEA] Fktha o, Leeson et al.(1996)
theFet At vA] Al S Fol e W, EAF = fFold
Zpol7b gtk Bauskgich ole|gh Halels thEA &
AQolM o] =A &S AR FFE FololA] fro
&k }o](Quadratic effect, P=0.0026)7} TZAE I} ¥ 23
AA AR E 71 =& 521 3,100 kealkg2- 2 )
<= o 3,000 keal/kg®2th 3|8 EA&& Hojmele ZA¥
7} debstt ol B L]0l = 3,000 kealkg ©]/32] tA
Auxe] AR E Holetd mAlEo] Yol AAS d
wEe A3t 2HES € F Aok

21e) AT FFel A tAelUA 7L B85S, el

%

7t
] &ko]

o

=

4
(]
E<h

3 ZehlE o] TV E folH o 27 A (Li-
near effect, P=0.0032, P=0.0098)5F= A 3}7} UElstt}. Cheng
et al.(1997)3} Sonaiya et al.(1989)% SAo|A Z}zt thAlel]
UAI7F S7FE5 2o Aid S Svhsitte & AF
I 2E ARE Buglon), T ol tiefr= ofF] Yo
Al Egtiar gt} 1o Wl Nahashon et al.(2005)< A}
Uiz e] T o] FFEe 3ho] Fidl JakS v
A getha Bt 2B R e oufx] 9l il
o] Fo| el mA|= kol sk AF7F o 2ad Ao
2 AzZtEnt

715, WA 2 5A159] A FkelA = dduA]
T, 2ol e 1 o|u ] x 2 interactionol] A =

Fo@ Aol wAHA Bk

)
A

N

EE98| 7|0 spEtN W 22N 54
4 F7] AR 0 tiAflA % 2R o] 27
o shepa L BelE 546 vAE o

ko)
[}
UERISITh el 4, pH, 1G4 2 A9z g



Kim et al. : Effects of Dietary ME and CP in Korean Native Ducks 173

Table 5. Mean yield of carcass and major component parts of Korean native male ducks fed diets with varying concentrations of

ME and CP during 4 to 8 wk

Carcass Liver Left breast Left thigh Left drumstick
(%) (g/100 g BW)
ME (kcal/kg of diet)
3,100 62.74 1.62 6.05 241 342
3,000 64.12 1.64 6.35 2.49 3.34
2,900 62.23 1.82 6.42 2.49 331
SEM 0.42 0.004 0.15 0.09 0.09
CP (%)
19 63.55 1.59 6.51 2.53 341
18 62.95 1.72 6.21 2.37 3.27
17 62.59 1.77 6.10 2.49 3.38
SEM 0.42 0.004 0.09 0.09 0.09
Probability
ME Linear 0.40 0.0032 0.10 0.57 0.41
Quadratic 0.0026 0.14 0.55 0.75 0.85
CP Linear 0.11 0.0098 0.06 0.76 0.81
Quadratic 0.82 0.44 0.63 0.22 0.26
ME x CP 0.11 0.75 0.55 0.07 0.59
5 mollA freld Afole vEhA] gk L 7kE A g AL 94 AR #Fo Afel=
Aot 520100 EF L2 a7]e] (L), A %=(a*), HEEA 3k

A E(b¥) e ZH2b 35.40~36.40, 21.50~21.70, 8.67~8.88
olglal HuslHa, AEAX 52005 Zt7} 39.80~46.51, 16.6
7~ 1792, 437~7.27°|gk 1 BaslEd], 2 A= 7t
7} 38.78~40.21, 16.42~17.54, 4.30~4.85% AW+ 589
o} Hls=%k A3t Ui

Wawro et al.2004)E ol A5 §82929 pHE
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o] At 7lol| thal 3.12~3.84 kg Z2H= Hausled), 2
A3 A 2.99~330 kgl & FAKEF 23S YERT 18
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"Fg 97 Al FAIt AT S4 K1) A A}
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Table 6. Color and physicochemical properties of breast meats collected from Korean native male duck

Breast meat color(CIE)" Cooking loss Shear force
L a b P (%) (kg/0.5 inch?)
ME (kcal/kg of diet)
3,100 40.08 16.48 4.40 6.16 38.20 3.30
3,000 38.78 17.54 4.80 6.16 36.64 2.99
2,900 39.94 16.91 4.68 6.11 37.17 3.25
SEM 0.73 042 0.44 0.03 0.90 0.13
CP, %
19 38.83 17.30 4.69 6.18 3722 322
18 39.86 16.42 4.30 6.11 37.16 3.30
17 40.21 17.11 485 6.14 37.63 3.03
SEM 0.73 0.42 0.44 0.03 0.90 0.13
Probability
Linear 0.94 0.46 0.59 0.12 0.42 0.74
ME Quadratic 0.18 0.15 0.60 0.43 0.34 0.06
Linear 0.17 0.74 0.78 0.21 0.75 0.27
< Quadratic 0.80 0.15 0.45 0.14 0.81 0.32
ME x CP 0.94 0.90 0.78 0.28 0.98 0.08

D CIE : Commision Internationale de Leclairage; L*=lightness, a*=redness, b*=yellowness
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