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ABSTRACT The objective of this experiment was to investigate the effect of dietary apparent metabolizable energy and
protein concentrations on growth performance, carcass characteristics, and nutrient digestibility of Korean native ducks. In 2
x 2 factorial arrangement, 1-d-old Korean native ducks were completely randomized to experimental diets with 2,800 and
2,900 kcal of AMEn/kgofdiet, respectively, from 0 to 21 d of age. From 22 to 56 d of age, experimental diets 3,000 and
3,100 kcal of, and contained 16% and 17% CP, respectively. Feed and water were provided ad libitum. And BW gain were
higher during 0 to 21 d (P<0.01) in AME 2,800 kcal’kg and CP 21% diet treatment than other treatments. As AME increased
from 2,800 to 2,900 kcal/kg, feed intake was decreased (P<0.05) during O to 21 d. From 22 to 56 d of age, the, BW gain,
feed intake and were not different among the treatments. Carcass ratio, relative weight per 100 of BW (wing, back, neck,
breast, and leg), nutrient digestibility, meat color and nutrient composition in breast meat the treatments. In conclusion, diets
with 2,800 kcal of AME/kg and 21% CP or with 3,000 kcal of AME/kg and 17% CP at 0 to 21 d and 22 to 56 d, respectively,
were more efficient.

(Key words: Korean Native Ducks, apparent metabolizable energy, crude protein, performance, nutrient digsibility)
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Table 1. Composition and nutrient content of experimental diet
(0 to 21 days)

AME,, 2,900
kcal/kg

AME,, 2,800
keal/kg

Protein level Protein level

21 20 21 20

Ingredients (%)
Corn 5523 5378 4230  42.00
Soybean meal (46%) 31.00  28.00 29.50  26.00

Wheat 2.00 6.00 11.00  11.50
Barley 7.65 8.20 1320  16.70
Soybean oil 0.45 0.40 0.20 0.00
Limestone 1.47 1.42 1.45 1.45
MDCP 0.95 0.95 1.10 1.10
Salt 0.25 0.25 0.25 0.25
Vitamin premix' 0.50 0.50 0.50 0.50
Mineral premix 050  0.50 050  0.50
Total 100.00  100.00 100.00  100.00

Calculated composition®

AME, (kcal/kg) 2,900 2,900 2,800 2,800
Crude protein (%) 21.0 20.0 21.0 20.0
Lysine (%) 1.10 1.10 1.10 1.10
Met + Cys (%) 0.64 0.64 0.64 0.64
Calcium (%) 0.83 0.83 0.83 0.83
Available P (%) 0.33 0.33 0.33 0.33

! Provided per kilogram of the complete diet: vitamin A (vitamin
A acetate), 12,500 IU; vitamin Ds, 2,500 IU; vitamin E (DL-a
-tocopheryl acetate), 20 IU; vitamin K3, 2 mg; vitamin B,, 2 mg;
vitamin B,, 5 mg; vitamin B, 3 mg; vitamin B, 18 pg;
calcium pantotenate, 8 mg; folic acid, 1 mg; biotin 50 pg;
niacin, 24 mg.

% Provided per kilogram of the complete diet: Fe (FeSO, - 7H,0),
40 mg; Cu (CuSOs + H,0), 8 mg; Zn (ZnSO4 - H,O), 60 mg;
Mn (MnSO; + H,0) 90 mg; Mg (MgO) as 1,500 mg.

3 Nutrient contents in all diet were calculated.

EATE %) = ZATH) / AAFTEHe) x 100
FE5 H&(%) = FE520, 5, & 715 o) 5

EAF % (g) = 100
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Table 2. Composition and nutrient content of experimental diet
(22 to 56 days)

AME,, 3,100
kcal/kg

AME,, 3,000
keal/kg

Protein level Protein level

17 16 17 16

Ingredients (%)
Corn 6020  62.00 60.50  62.50
Soybean meal (46%) 21.00  18.20 20.50  18.00

Wheat 4.00 5.00 4.00 4.00
Barley 9.00 9.20 10.75 11.75
Soybean oil 2.35 2.35 1.00 0.50
Limestone 0.90 0.90 0.90 0.90
MDCP 1.10 1.10 1.10 1.10
Salt 0.25 0.25 0.25 0.25
Vitamin premix’ 0.50 0.50 0.50 0.50
Mineral premix’ 050  0.50 050  0.50
Total 100.00  100.00 100.00  100.00

Calculated composition®

AME, (kcal’kg) 3,100 3,100 3,000 3,000
Crude protein (%) 17.0 16.0 17.0 16.0
Lysine (%) 0.73 0.73 0.73 0.73
Met + Cys (%) 0.60 0.60 0.60 0.60
Calcium (%) 0.62 0.62 0.62 0.62
Available P (%) 0.33 0.33 0.33 0.33

! Provided per kilogram of the complete diet: vitamin A (vitamin
A acetate), 12,500 IU; vitamin Ds, 2,500 IU; vitamin E (DL-a
-tocopheryl acetate), 20 IU; vitamin K, 2 mg; vitamin B, 2
mg; vitamin B,, 5 mg; vitamin Bg, 3 mg; vitamin By, 18 pg;
calcium pantotenate, 8 mg; folic acid, 1 mg; biotin, 50 pg;
niacin, 24 mg.

2 Provided per kilogram of the complete diet: Fe (FeSO, - 7H,0),
40 mg; Cu (CuSOs * H,0), 8 mg; Zn (ZnSO4 * H,O), 60 mg;
Mn (MnSO;, - H,O) 90 mg; Mg (MgO) as 1,500 mg.

* Nutrient contents in all diet were calculated.
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Table 3. Growth performance of Korean native ducks fed diets with two levels of crude protein and apparent metabolic energy during

0 to 21 days

Body weight (g/bird)

BW gain (g/bird)

Feed intake (g/bird) FCR (FI/BW gain)

Items

AME, (kcal/kg) Protein level (%)

2,900 21 490.82° 445.43° 1,260.3° 2.85
2,900 20 564.21% 518.82" 1,498.1° 2.90
2,800 21 613.72° 568.34° 1,552.2° 2.74
2,800 20 527.79" 482.41™ 1,428.2° 2.98
SEM 23.569 23.527 51.895 0.131
AME, (kcal/kg)
2,900 527.51 482.13 1,379.2 2.88
2,800 570.76 525.37 1,490.2° 2.86
SEM 16.666 16.636 36.696 0.093
Protein level (%)
21 552.27 506.88 1,406.3 2.80
20 546.00 500.62 1,463.1 2.94
SEM! 16.666 16.636 36.696 0.093
Probability
AME, 0.08 0.08 0.04 0.92
Protein 0.79 0.79 0.29 0.28
AME, x Protein <0.01 <0.01 <0.01 0.49

*7¢ Values in a row with different superscripts are significantly different (P<0.05).

! Pooled standard error of the means.
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Table 4. Growth performance of Korean native ducks fed diets with two levels of crude protein and apparent metabolic energy during
22 to 56 days

Body weight (g/bird) BW gain (g/bird)  Feed intake (g/bird) FCR (FI/BW gain)

Items

AME, (kcal/kg) Protein level (%)
3,100 17 2,528.9 2,038.1 5,646.7 2.77
3,100 16 2,574.9 2,010.7 5,937.5 2.95
3,000 17 2,686.9 2,073.2 5,966.8 2.90
3,000 16 2,606.4 2,078.6 5,914.8 2.85

SEM 58.305 53.374 144.74 0.092

AME, (kcal/kg)
3,100 2,551.9 2,024.4 5,792.1 2.86
3,000 2,646.7 2,075.9 5,940.8 2.87
SEM 41.228 37.741 102.34 0.064

Protein level (%)

17 2,607.9 2,055.7 5,806.7 2.83
16 2,590.6 2,044.6 5,926.1 2.90
SEM' 41.228 37.741 102.34 0.064
Probability
AME, 0.12 0.35 0.32 0.90
Protein 0.77 0.84 0.42 0.48
AME, x Protein 0.29 0.76 0.25 0.23

! Pooled standard error of the means.

A7t BEF oo EAE 9 289 AUA FHo] nA= AEE G F A G, 5 & 7k o 259 AdE
G ol tlste] Table 5ol LoFslth A &S 1 67.4% THAAME AUA 7, dE 2 F ofuR] 9 T
2 YA & (3,000 to 3,100 kcal AME /kg) 2 T2 o] F3ALANE A7 FoAQl ztele YERA] &
ZF (16% to 17%)°ll W& 921 2to]= e A] ek Skt

BEAEE oA 3 3,100 kecal AMEykgelA 3,000 keal

AME,/kg tH] 92 2 2(P<0.05) EA|&°] 2.4% A3 3. U ol=2E
Atk Na et al.(2009)% GA] 2 SEA o] AL AR & Al T8 AFRY duR] o 5w gk e
TFEEE 30]?‘51 A3, EAES g Aot gl FFa o] &5 Table 691 QoFatqivh A&, T, A,

Bl E3 Lesson et al.(1996)2 TheFgh tiAteliq#] NUA] o] W ki o] f-&L xmrrm gol#9l =}
£ Foldls o -1—7"]]'6‘01]'1? frel gk kol 7} gtk Bagh ol WERFA] gskom, oyA] $EK3,000 to 3,100 keal
vl 9k Kim et al(2012)2 A Ao EFeelold  AME/kg) 2 9 FH16% to 17%)°] mhE Aol = e}
3,100 kealkg ©17¢ Fold Al 7ellA =AES AarZe A efstth a8y A a8kee o4 Alole yEhd
T B3 vl ik ol EF 9204 3,000 kealkg o142l A AR, AR FaFo] FIhEel whe o] &8l 23%
AL A ALRE Folshd ZAl&o] wtobA] AAlde] i+ S7ISISITE Kang et al.(2018)2 F7HA 0.2 A5 55t
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Table 5. Mean yield of carcass and major component parts of Korean native ducks fed diets with two levels of crude protein and
apparent metabolic energy during 22 to 56 days

Carcass Wing Back Neck Breast Leg
(%) (g/100 g BW)
Items
AME,, Protein
(kcal/kg) level (%)
3,100 17 66.53 9.10 18.45 9.53 14.52 15.74
3,100 16 66.97 9.42 19.12 9.71 15.73 16.07
3,000 17 68.03 9.36 19.19 10.62 14.68 16.49
3,000 16 68.66 9.30 18.68 9.56 16.05 16.02
SEM 1.085 0.174 0.349 0.244 0.928 0.477
AME, (kcal/kg)
3,100 66.75° 9.26 18.79 9.92 15.12 15.90
3,000 68.35° 9.33 18.93 10.09 15.37 16.25
SEM 0.767 0.123 0.247 0.173 0.656 0.338
Protein level (%)
17 67.28 9.23 18.82 10.08 14.60 16.11
16 67.81 9.36 18.90 9.63 15.89 16.04
SEM' 0.767 0.123 0.247 0.173 0.656 0.338
Probability
AME, 0.04 0.68 0.68 0.20 0.80 0.47
Protein 0.63 0.48 0.82 0.90 0.18 0.88
AME, x Protein 0.93 0.29 0.11 0.21 0.93 0.41

*7¢ Values in a row with different superscripts are significantly different (P<0.05).
! Pooled standard error of the means.

Table 6. Nutrient digestibility of Korean native ducks fed diets with two levels of crude protein and apparent metabolic energy during
22 to 56 days

DM (%) Crude protein (%) Ether extract (%) Energy (%)
Items
AME, (kcal/kg) Protein level (%)
3,100 17 75.61 69.53 82.35 69.70
3,100 16 76.17 70.50 83.84 68.54
3,000 17 74.90 68.45 81.26 68.42
3,000 16 75.64 70.08 81.12 67.68

SEM 1.155 1.271 1.300 1.238




Kim and Kang : AME and Protein Effects in Korean Native Ducks 211

Table 6. Continued

DM (%) Crude protein (%) Ether extract (%) Energy (%)

AME, (kcal/kg)

3,100 75.89 70.01 83.10 69.12

3,000 75.27 69.26 81.19 68.05

SEM 0.816 0.899 0.919 0.875
Protein level (%)

17 75.26 68.99 82.45 69.06

16 75.91 70.29 82.48 68.11

SEM' 0.816 0.899 0.919 0.875

Probability
AME, 0.60 0.56 0.49 0.40
Protein 0.58 0.32 0.81 0.45
AME, x Protein 0.94 0.80 0.89 0.87
! Pooled standard error of the means.
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Table 7. Meat color and breast of nutrient composition of Korean native ducks fed diets two levels of crude protein and apparent

metabolic energy during 22 to 56 days

Meat color Breast of nutrient composition (%)
CIE L* CIE a* CIE b* Moisture  Crude protein Ether extract Crude ash
Items
AME, Protein
(kcal/kg) level (%)
3,100 17 35.66 21.88 8.68 73.07 21.08 1.90 1.42
3,100 16 35.56 21.82 8.76 74.43 21.83 1.91 1.78
3,000 17 35.38 21.94 8.72 73.73 21.90 1.75 1.91
3,000 16 35.96 21.60 8.48 7431 21.28 1.39 1.96
SEM 0.282 0.455 0.264 0.294 0.324 0.176 0.275
AME, (kcal/kg)
3,100 35.61 21.85 8.72 73.75 21.45 1.91 1.60
3,000 35.67 21.77 8.60 74.02 21.59 1.57 1.93
SEM 0.199 0.322 0.187 0.208 0.229 0.124 0.194
Protein level (%)
17 35.52 2191 8.70 73.40 21.49 1.82 1.67
16 35.76 21.71 8.62 74.37 21.55 1.66 1.87
SEM' 0.199 0.322 0.187 0.208 0.324 0.124 0.194
Probability
AME, 0.83 0.86 0.66 0.37 0.67 0.70 0.24
Protein 041 0.67 0.77 0.12 0.84 0.36 0.48
AME, x Protein 0.24 0.76 0.55 0.21 0.49 0.30 0.58
! Pooled standard error of the means.
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