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Effect of Protein and Energy Levels on Performance and Carcass Rate in Cross Bred Chicks
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Poultry Science Division, National Institute of Animal Science, Korera
'School of Animal Science & Biotechnology, Chun-buk National University, Korea
'Department of Infection Diseases and Avian Diseases, College of Veterinary Medicine, Chonbuk National University
*Extension Planning Division, R.D.A., Korea

ABSTRACT The experiment were protein and metabolizable energy level in performance and carcass rate in cross bred chicks.
One day old, 720 male and female cross bred chick were used for the experiments, and 20 chicks were placed at each pen. The
energy level of feed was maintained about 2,950, 3,000, 3,050 kcal/kg, and protein content was adjusted about 19, 20, 21% from
0 to 5 weeks and energy level was maintained about 3,100, 3,150, 3,200 kcal/kg, and protein content was adjusted about 17, 18,
19% from the 6 to 10 weeks old of the experiment. At the whole time, ME 3,100 (2,950), 3,150 (3,000) and 3,200 (3,050) kcal/kg
treatment groups was not significant difference in weight gain, feed intake, but 3,150 (3,000), 3,200 (3,050) kcal/kg treated groups
revealed to show improved feed conversion rate than the group treated with ME 3,100 (2,950) kcal (P<0.05). And CP 17 (19),
18 (20), 19 (21)% treatment groups did not significant difference weight gain and feed intake but CP 19 (21)% treated group wan
significant difference feed conversion rate than the CP 17 (19)% treated group (P<0.05). ME level of 3,100 (2,950), 3,150 (3,000),
3,200 (3,050) kcal/kg treatment groups in carcass rate and abdominal fat rate was not signficant difference and protein of 17 (19),
18 (20), 19 (21)% treatment groups after end of experiment. Between ME and CP of dietary was significant appeared to interact

at 6~10 weeks (P<0.05).
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oA A4 EAS A0 BE D A0 Aol e HT 00N S 1054 FAN, DS B
sith. & A3 MESH CPE 2]kl wl 74 841K & oA ARl om, 2443t A& HEeldiaL, &3 AlRe
@ 359 A B mAleS oA 4 5870l A gelstith. A" AlRE 0~-5F9= CP 19, 20 &
AgFet Al MESF CP G52 ghgstr] 918l AAlsdch 21%, MEE 2,950, 3,000 2 3,050 kal/kge]$l3(Table 1), 6~
1057oll+= CP 17, 18 ¥ 19%°]%1.2H, ME+= 3,100, 3,150
3,200 kalkg FTO 2 HIE3te] Fof3F3H(Table 2).
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Table 1. Composition and nutrient content of experimental diets (0~5 week)
Treatment
Ingredient
Tl T2 T3 T4 T5 T6 T7 T8 T9
(o)
Corn 64.17 61.97 59.90 63.24 61.16 59.09 62.43 60.35 58.28
Soybean meal 25.88 26.81 27.34 25.89 2643 26.96 2551 26.05 26.58
Corn gluten meal 2.65 3.92 5.44 2.77 4.30 5.82 3.16 4.68 6.20
Wheat bran 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Soybean oil 1.00 1.00 1.00 1.80 1.80 1.80 2.60 2.60 2.60
Tricalcium phosphate 1.77 1.76 1.75 1.78 1.77 1.75 1.78 1.77 1.76
Limestone 0.83 0.84 0.84 0.83 0.83 0.84 0.83 0.83 0.83
Salt 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Vitamin premix’ 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Mineral premix’ 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
L-lysine - 0.02 0.04 - 0.02 0.05 0.01 0.03 0.06
DL-methionine 0.09 0.09 0.10 0.09 0.09 0.09 0.09 0.09 0.09
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Chemical composition’
ME (kal/kg) 2,950 2,950 2,950 3,000 3,000 3,000 3,050 3,050 3,050
Crude protein (%) 19 20 21 19 20 21 19 20 21
Calcium (%) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Phosphorus (%) = = = = = = = = =
Non-phytate P (%) 0.45 0.45 0.45 0.45 045 045 0.45 0.45 0.45

'Contain per kg; vit. A, 12,000,000 IU; vit. D3, 5,000,000 IU; vit. E, 50,000 mg ; vit. K3 3,000 mg; vit. B;, 2,000 mg; vit. By, 6,000
mg; vit. Bs, 4,000 mg; vit. Bi,, 25 mg; biotin, 150 mg; pantothenic acid, 20,000 mg; folic acid, 2,000 mg; nicotinic acid, 7,000 mg.
“Contain per kg; Fe, 66,720 mg; Cu, 41,700 mg; Mn, 83,400 mg; Zn, 66,720 mg; I, 834 mg Se, 250 mg.

*Calculated values.
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Table 2. Composition and nutrient content of expermental diets (6~10 wk)

Treatment
Ingredient
Tl T2 T3 T4 T5 T6 T7 T8 T9
(o)

Corn 71.79 69.62 67.54 71.01 68.93 66.86 70.32 68.25 66.17
Soybean meal 22.04 22.87 2341 21.74 22.28 22.82 21.16 21.69 22.23
Corn gluten meal 1.99 3.32 4.84 2.31 3.83 5.35 2.81 4.34 5.86
Soybean oil 1.50 1.50 1.50 2.25 2.25 225 3.00 3.00 3.00
Tricalcium phosphate 1.00 0.99 0.98 1.01 1.00 0.99 1.02 1.00 0.99
Limestone 1.08 1.08 1.09 1.08 1.08 1.08 1.07 1.08 1.08
Salt 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Vitamin premix’ 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Mineral premix’ 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
L-lysine - 0.02 0.05 0.01 0.03 0.06 0.02 0.05 0.07
DL-methionine 0.01 - - - - - - - -

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Chemical composition’
ME (kal/kg) 3,100 3,100 3,100 3,150 3,150 3,150 3,200 3,200 3,200
Crude protein (%) 17 18 19 17 18 19 17 18 19
Calcium (%) 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Phosphorus (%) - - - - - - - - -
Non-phytate P (%) 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30

'Contain per kg; vit. A, 12,000,000 IU; vit. Ds, 5,000,000 IU; vit. E, 50,000 mg; vit. K3 3,000 mg; vit. By, 2,000 mg; vit. B>, 6,000 mg;
vit. Be, 4,000 mg; vit. Bio, 25 mg; biotin, 150 mg; pantothenic acid, 20,000 mg; folic acid, 2,000 mg; nicotinic acid, 7,000 mg.
“Contain per kg; Fe, 66,720 mg; Cu, 41,700 mg; Mn, 83,400 mg; Zn, 66,720 mg; I, 834 mg Se, 250 mg.

*Calculated values.
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Table 3. Effect of feeding various dictary energy, protein levels

on performance in cross bred chick at diet for 0~5 wks

SEA A 2 =A & nX e 4

Table 4. Effect of feeding various dietary energy, protein levels
on performance in cross bred chick at diet for 6~10 wks

Treatments Weight gain  Feed intake R Treatments Weight gain  Feed intake FCR
ME (keal/’kg) CP (%) (® (® ME (kcal’kg) CP (%) (® (8
19 730 1376.4 1.885 17 1,169 3520.7 3.014
2,950 20 732 1394.5 1.906 3,100 18 1,230 3555.0 2.896
21 751 1413.5 1.885 19 1,223 3566.5 2.923
19 47 1364.7 1.826 17 1,195 3514.4 2,944
3,000 20 766 1417.9 1831 3,150 18 1,241 3623.7 2.922
21 763 13854 1.816 19 1,227 3538.3 2.885
19 749 1395.4 1.865
17 1,192 3518.1 2.957
3,050 20 783 1414.1 1.806
3,200 18 1,228 3595.9 2.931
21 756 1370.0 1.813
19 1,201 3459.2 2.882
Main effect
Y . Main effect
2,950 738 1394.8 1.892
3,100 1,20 35474 2.944
ME 3,000 759" 1389.3 1.831° ’ 207 7 ?
ME 3,150 1,221 3558.8 291
3,050 763 1393.2 1.828° ’ ’ o
19 s 13788 1859 3,200 1,207 3524.4 2.923
cp 20 760 14088 1.854 17 L185 BT 297
21 2757 1389.6 1.838 cP 18 1,233 3591.5 2916
__________ P value - 19 1,217 35213 2.897
ME 0.0496 0.9092 00004 T P value ---ormeee
cp 0.1941 00792 03763 ME 08131 07653 0.7924
ME x CP 0.4978 01713 02170 cp 0.1808 02364 0.2067
ME x CP 0.9696 0.7394 0.8748

**Means within a column with no common superscripts differ
significantly (P<0.05).

TET Fol A9l Aol & JERNLL(P<0.05), At 87§
© ME 3,000, 3,050 keal’/kg A 2] 77} ME 2,950 keal/kg #12]
o H)Ble] frold oz A EATHP<0.05). CP 19, 20 2
21% A3t SAE, AR AFAE, AR a7-EdA e
Fro]A el Apol7F YEpA] ekskom, 557 Akl MES}
CPAtol9] 45 2H8-& JEREA] eksket

Table 49 = 6~10F B<te] SA % Als HHF 2 A=
878 YERARITE ME 3,100, 3,150 2 3,200 kealkg %2
T3] SAF, Ats AHF B AR 878l e FelAel
2polE HolA| ggtom CP 17, 18 2 19% A 2] 73t SA)
& AR AT B AR Q7 EdME Afole HolA] &%t
o} a2y CP 18%, ME 3,150 kealkg *2]7-& th2 €]

= A3S 19 o1} MES CPAe] 9]

A 717k ek AYakd & Table 50 A SFATE ME 3,100
(2,950), 3,150(3,000) 2 3,200(3,050) kcalkg *12]7-7+2] A
F, Al= A F FollA = Zbol7F VERA] ek et ME 3,150
(3,000), 3,200(3,050) keal/kg *1 2] & ME 3,100(2,950) kcal/
kg Ag]FETE FA el oA MdEe AEFe B3, o]
21gt A= oyR| et dilE FEo] thE AR E o
BT, SAFE YA Fo] B2 AFelA STItE
1 31(Nahashon et al., 2005)¢} LA|3tAT ALE S7-&ol A
= ME 3,150(3,000), 3,200(3,050) keal/kg 212177} 3,100(2,950)
kealkg A TR foJH oz AMEATHP<0.05). g,
CP 17(19), 18(20) & 1921)% A& P+t M= FAF2} A
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Table 5. Effect of feeding various dietary energy, protein levels

on performance in cross bred chick at diet for 0~10 wks
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N UA] 4 3,100(2,950), 3,150(3,000) 2 3,200(3,050) keal/
kg A2 7te] A&7 54 A 482 3ol 7k YR
2] grgkon], whld S===o] 17(19), 18(20) X 1921)% &
TR M= 2to] 7} YEREA] 294 THTable 6). ©]+= ME 3,050
keal/kgell Al 3,150 keal/kg AFololl 873 R 4 -&0] SV
th= E.3(Nahashon et al., 2005)9}= “do] g A2t 2A, Marks
(1990)= “d7de] wE 7o 747, 4ol tha =d 7laH
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Table 6. Carcass rate and abdominal fat rate of cross bred chicks

Treatments Weight Feed
gain intake FCR
ME (keal/k CP (%
(keallke) C4) ® ®
17 (19)' 1,899 4,897.1  2.580
3,100
18 (20) 1,962 49495 2525
(2,950)
19 (21) 1,974 49800 2524
17 (19) 1,942 4879.1 2513
3,150
18 (20) 2,007 50415 2512
(3,000)
19 (21) 1,990 49237 2474
17 (19) 1,941 49136 2533
3,200
18 (20) 2,011 50099 2492
(3,050)
19 (21) 1,957 48292 2469
Main effect

3,100 (2,950) 1,945
ME 3,150 (3,000) 1,980

49422  2.543°
49481  2.500°

3200 (3,050) 1,970 49175 2498

17 (195 1,927 48966  2.542°
CP 18 (20) 1,993 50003 25107
19 (21) 1,974 49110 2489
---------- P value ------—---
ME 04317  0.8264  0.0489
CP 00647  0.1187  0.0393
ME x CP 08827 04698  0.8184

**Means within a column with no common superscripts differ sig-
nificantly (P<0.05).

'(ME levels in diet for 0~5 weeks) ME levels in diet for 6~10

weeks.

2(Protein levels in diet for 0~5 weeks) protein levels in diet for
6~10 weeks.

8 AF LS Aol7t gldlo, Alg a7l CP 1921)%
A= T7F CP 17(19)% A =] FETE Fo) A Q1 2ol 7 vhebyk
THP< 0.05). Sengar(1987), Quentin et al.(2003)> CP ]
wor Alg g&o] Aadttyn Bastlet, & A7 A3

-,T/\]—?S]- 7ﬂ‘6]:_94 Egﬁﬂ. ]z‘yé@_jq. /‘372]‘01 0 o S99
AlA CP 9 MEE £& FFo2 golstox 24
= A THA SR 2 Atel7t 1Sl 2358 Ats
| S7kel o3t k] 7k alo 2 2831y wie =

jud

Treatments Carcass ate  Abdominal fat rate
ME (kcal’kg)  CP (%) (%) (%)
17 (19) 74.9 2.87
3,100
18 (20) 71.9 2.78
(2,950)
19 1) 74.2 2.95
17 (19) 73.9 2.83
3,150
18 (20) 74.5 3.07
(3,000)
19 1) 73.0 2,67
17 (19) 74.8 3.08
3,200
18 (20) 75.4 3.10
(3,050)
19 1) 73.8 2.83
Main effect
3,100 (2950)'  73.7 2.87
ME 3,150 (3,000) 73.8 2.86
3,200 (3,050) 74.7 3.01
17 (19 74.6 2.93
CP 18 (20) 73.9 2.98
19 1) 73.7 2.82
---------- P value ------—----
ME 0.0775 0.8682
CP 0.1489 0.8644
ME x CP 0.0037 0.9562

1(I\/IE levels in diet for 0~5 weeks) ME levels in diet for 6~10
weeks.

2(Protein levels in diet for 0~5 weeks) protein levels in diet for
6~10 weeks.
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