S=7b2eka] ] Al 398 Al 23, 87~95(2012)
Korean J. Poult. Sci. Vol.39, No.2, 87~95(2012)
http://dx.doi.org/10.5536/KJPS.2012.39.2.087

87

Effects of Varying Levels of Dietary Metabolizable Energy and Crude Protein on Growth
Performance and Carcass Characteristics in Layer-type Growing Male Chicks
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ABSTRACT This experiment was conducted to investigate the effects of varying levels of metabolizable energy (ME) and
crude protein (CP) on growth performance and carcass characteristics in layer-type growing male chicks. Nine hundred 1-d-old
Hy-Line Brown male chicks were randomly allocated to 30 pens in a 2x3 factorial design. The experimental diets contained
2 levels of ME (2,800 kcal’kg and 2,950 kcal/kg) in combination with 3 levels of CP (17%, 18.5%, and, 20%). A significant
interaction of ME and CP on feed intake was observed (p<0.05). No interaction was observed between ME and CP for 53
d BW gain or FCR, which improved linearly with dietary CP levels (p<0.05). A significant interaction or tendency was
observed between ME and CP levels. The intake of ME for 1 g BW gain was linearly decreased with increasing CP levels
(p<0.001). The intake of CP per bird was significantly increased in low ME (2,800 kcal/kg) treatment than that of the high
ME treatment (2,950 kcal/kg) (»<0.05), and dietary CP level had more influence on CP intake for gram BW gain than level
of ME. The relative weights of liver, spleen, breast meat and, leg were not influenced by the dietary treatments. Serum BUN,
albumin, creatinine, and the activities of GOT and GPT were not influenced significantly by the diet treatment. In conclusion,
the growth performance in layer-type male chicks was linearly increased when the level of dietary CP increased. The ME
and CP did not affect the carcass characteristics and blood profiles. Therefore, the optimum levels of dietary ME and CP
to improve the growth were 2,800 kcal/kg and above 18.5% in layer-type growing male chicks, respectively.
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Table 1. Ingredient and nutrient composition in experimental diets

Treatments' LELP LEMP LEHP HELP HEMP HEHP
Ingredients (%)
Yellow comn 58.90 57.57 55.76 60.60 59.01 57.20
Soybean meal (44%) 23.73 28.23 31.25 25.19 28.88 31.89
Wheat bran 12.71 9.53 7.52 7.54 5.00 2.99
Corn gluten meal - 0.07 0.88 - 0.47 1.29
Soybean oil 0.50 0.50 0.50 2.50 2.50 2.50
Limestone 1.38 1.34 1.31 1.33 1.30 1.27
Salt 0.32 0.32 0.32 0.32 0.32 0.32
Dicalcium phosphate 1.70 1.72 1.74 1.78 1.79 1.81
Lysine HCI 0.04 - - 0.02 - -
DL-methionine (98%) 0.15 0.17 0.18 0.15 0.17 0.18
Choline-Cl (50%) 0.09 0.07 0.06 0.09 0.08 0.07
Premix’ 0.48 0.48 0.48 0.48 0.48 0.48
Nutrients, calculated values

MEn (kcal/kg) 2,800 2,800 2,800 2,950 2,950 2,950
Crude protein (%) 17.00 18.50 20.00 17.00 18.50 20.00
Lysine (%) 0.92 1.00 1.08 0.92 1.00 1.08
Methionine (%) 0.42 0.46 0.50 0.43 0.47 0.50
Methionine + Cystine (%) 0.73 0.79 0.85 0.73 0.79 0.85
Ether extract. (%) 3.37 3.30 3.24 5.26 5.19 5.13
Crude fiber (%) 3.90 3.82 3.76 3.51 3.45 3.39
Ash (%) 4.30 4.37 443 413 4.19 425
Available P (%) 0.42 0.42 0.42 0.42 0.42 0.42
Ca (%) 1.00 1.00 1.00 1.00 1.00 1.00

'LELP, MEn 2,800 kecal/’kg, CP 17.0%; LEMP, MEn 2,800 kcal’kg, CP 18.5%; LEHP, MEn 2,800 kcal/kg, CP 20.0%; HELP, MEn 2,950
kcal/kg, CP 17.0%; HEMP, MEn 2,950 kcal/kg, CP 18.5%; HEHP, MEn 2,950 kcal’kg, CP 20.0%.

Premix provided the following (per kg of diet): vitamin A, 20,050 IU; vitamin B;, 4 mg; vitamin B,, 12 mg; vitamin Bs, 6 mg; vitamin
Bz, 0.02 mg; vitamin Ds. 4,010 IU; vitamin E, 80 IU; vitamin K3, 4 mg; pantothenic acid, 20 mg; folic acid, 2 mg; nicotinic acid,

60 mg; biotin, 0.2 1U;
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Table 2. Effects of varying levels of dietary metabolizable energy and crude protein on the growth performance in layer-type growing
male chicks
Diets Feed intake (g/bird) Weight gain (g/bird) Feed conversion ratio (g/g)
(kcl\:ll/ig) CP((%YS) 1~21d 22~53d 1~53d 1~21d 22~53d 1~53d 1~21d 22~53d 1~53d
17.0 (0.92) 45920  2579.76  3038.96 169.68 573.40 743.08 2.71 4.51 4.09
2,800 18.5 (1.00) 459.58 266725  3126.83 178.22 601.39 779.61 2.66 4.41 4.01
20.0 (1.08) 461.73 2656.81  3118.54 179.14 586.26 765.40 2.60 4.33 3.94
17.0 (0.92) 445.16 2649.71  3094.87 168.88 564.97 733.85 2.64 4.70 422
2,950 18.5 (1.00) 439.80  2508.38  2948.18 175.94 587.31 763.25 2.50 427 3.86
20.0 (1.08) 444.63 245393  2898.56 182.63 608.21 790.84 2.40 4.13 371
SEM' 10.97 50.91 55.00 3.86 12.06 10.78 0.10 0.10 0.08
Main effects
2,800 460.17  2634.61  3094.78 175.68 587.01 762.69 2.66 442 4.02
2,950 44320  2537.34  2980.54 175.82 586.83 762.65 2.51 437 3.93
SEM 6.33 29.39 30.36 2.30 7.18 6.89 0.06 0.06 0.05
17.0 (0.92) 452.18 261474  3066.92 169.28 569.18 738.46 2.67 4.60 4.16
18.5 (1.00) 449.69  2587.82  3037.51 177.08 594.35 771.43 2.57 4.33 3.93
20.0 (1.08) 453.18 255537  3008.55 180.89 597.23 778.12 2.49 422 3.81
SEM 7.75 36.00 38.89 2.82 8.79 7.86 0.07 0.07 0.06
Statistical effect p>F
ME 0.070 0.028 0.018 0.967 0.986 0.996 0.102 0.577 0.241
CP 0.948 0.515 0.577 0.019 0.055 0.003 0.251 0.004 0.001
CP (Lin)’ 0.928 0.255 0.299 0.006 0.029 0.001 0.101 0.001 0.001
CP (Quad)® 0.756 0.951 0.996 0.583 0.330 0.203 0.925 0.379 0.444
MEXCP interaction 0.966 0.029 0.041 0.761 0.319 0.159 0.827 0.136 0.077

'Standard error of measurement.

Linear (Lin) or quadratic (Quad) response estimated using orthogonal polynomial contrasts (SAS Institute, 2002).
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Table 3. Main effect means of varying levels of dietary metabo-
lizable energy and crude protein on the nutrient intakes
in layer-type growing male chicks during 53 days of
experimental period

Treatments ME intake CP intake
ME  CP (Lys) . keal/g . g/g BW
kealkg) @) AP g oain FO T i
2,800 8665.38 11.28 572.93 0.74
2,950 8792.58 11.60 550.42 0.73
SEM! 90.69 0.14 6.14 0.01

17.0 (0.92) 8819.47 11.95 521.38 0.71
18.5 (1.00) 8726.14  11.37 561.94 0.73
20.0 (1.08) 8641.33 10.99 601.71 0.76

SEM 111.07 0.17 7.52 0.01

Statistical effect p>F
ME 0.331 0.109 0.016 0.145
CpP 0.534 0.001 0.001 0.004
CP (Lin)’ 0.268 <0.001 0.001 0.001
CP (Quad) 0.975 0.656 0.966 0.816

MEXCP interaction ~ 0.037 0.057 0.045 0.076

'Standard error of measurement.
“Linear (Lin) or quadratic (Quad) response estimated using ortho-
gonal polynomial contrasts (SAS Institute, 2002).
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Table 4. Main effect means of varying levels of dietary meta-
bolizable energy and crude protein on the carcass cha-
racteristics in layer-type growing male chicks at the
age of 53 days

Breast
ME CP (Lys) . Leg,
Liver  Spleen muscle .
0, 2
(kcal/kg) (%) right right
-------- ¢/100g BW ---—----

17.0 (0.92)  2.06 0.22 4.15 9.03
2,800 185 (1.00)  2.06 0.21 4.45 8.92
20.0 (1.08)  2.01 0.24 4.38 8.89

17.0 (0.92) 2.01 0.21 4.16 8.95

2,950 185 (1.00) 1.91 0.20 4.25 9.02
20.0 (1.08)  2.07 0.25 4.40 9.14

SEM' 0.31 0.02 0.35 0.35

Main effects

2,800 2.04 0.22 433 8.94
2,950 1.99 0.22 4.27 9.03
SEM 0.06 0.01 0.07 0.07

17.0 (0.92) 2.04 0.22 4.15 8.99
18.5 (1.00)  1.98 0.21 4.35 8.97
20.0 (1.08) 2.04 0.25 439 9.01

SEM 0.02 0.09 0.09 0.10
Statistical effect p>F

ME 0545 0.840 0.586  0.383

CP 0796 0249  0.141  0.945

CP (Lin)’ 0955 0210 0.064 0.839

CP (Quad)® 0503 0269 0493  0.792

MEXCP interaction  0.605 0.963 0.632 0.406

'Standard error of measurement.
Linear (Lin) or quadratic (Quad) response estimated using
orthogonal polynomial contrasts (SAS Institute, 2002).
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Table 5. Main effect means of varying levels of dietary metabolizable energy and crude protein on the blood profiles in layer-type

growing male chicks at the age of 53 days

ME CP (Lys) Total-C GOT GPT Albumin BUN Creatinine

(kcal/kg) (%) (mg/100 mL) IU/L) IU/L) (g/dL) (mg/dL) (mg/dL)
17.0 (0.92) 79.32 241.66 10.08 3.80 5.32 0.75
2,800 18.5 (1.00) 82.84 261.19 11.32 3.62 6.72 0.77
20.0 (1.08) 86.04 272.27 9.03 342 6.23 0.73
17.0 (0.92) 84.23 270.97 7.73 3.42 5.78 0.73
2,950 18.5 (1.00) 79.44 274.01 8.27 3.80 5.83 0.82
20.0 (1.08) 79.29 287.05 7.91 3.53 6.57 0.75
SEM' 2.75 13.60 1.14 0.12 0.79 0.19

Main effects
2,800 82.73 264.54 10.09 3.61 6.09 0.75
2,950 80.99 273.75 8.07 3.58 6.06 0.77
SEM! 4.47 6.54 0.71 0.07 0.46 0.02
17.0 (0.92) 81.78 256.32 8.91 3.61 5.55 0.74
18.5 (1.00) 81.14 276.84 9.72 3.71 6.28 0.79
20.0 (1.08) 82.66 274.27 8.61 3.48 6.40 0.74
SEM 5.47 8.02 0.87 0.08 0.56 0.03
Statistical effect p>F

ME 0.784 0.330 0.056 0.770 0.966 0.550
CP 0.981 0.156 0.660 0.146 0.521 0.280
CP (Lin)® 0911 0.124 0.812 0.257 0.293 1.000
CP (Quad)® 0.873 0.256 0.380 0.106 0.666 0.114
MEXCP interaction 0.743 0.289 0.693 0.040 0.649 0.632

'Standard error of measurement.

Linear (Lin) or quadratic (Quad) response estimated using orthogonal polynomial contrasts (SAS Institute, 2002).
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