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Effects of Dietary Energy and Protein Levels
on Growth of Egg Breeder Pullets

S. R. Noh, S. J. Ryy, S. K. Kim, E. J. Kim, B. K. Ahn and C. W. Kang*

Animal Resources Research Center, College of Animal Husbandry,
Konkuk University, 1 Hwayang-Dong, Kwangjin-Gu, Seoul 143-701

ABSTRACT : This experiment was conducted to investigate the effects of dietary energy and protein levels on the growth
rate of egg breeder pullets. A total of 360 Hy-Line Brown pullets aged 2 to 6 weeks (Phase 1) were fed 5 rations differing
in dietary protein (17, 19 and 20%) and energy (2,800, 2,950 and 3,050 kcal’kg, TMEn) levels for a period of 5 weeks and
those aged 6 to 10 weeks (Phase [I) were fed 5 rations differing in dietary protein (15, 16 and 17%) and energy (2,800,
2,900 and 3,000 kcal’kg, TMEn) levels in order to evaluate the optimum dietary energy and protein levels for egg breeder
pullets reared in cages. Their body weight gains were significantly influenced by the dietary protein levels (P<0.05). The
dietary energy levels did not greatly affect the growth performances throughout the experimental period. The low energy and
protein regimen based on NRC requirement (control} was found to produce smaller pullets and lower tibia bone measurements
as compared to the higher regimen groups. With the increase in dietary energy and protein levels, tibial bone strength and
ash content also gradually increased (P<0.05). There were no significant differences in the flock uniformity among the
treatments. These results indicate that increases in dietary energy and protein levels above the NRC requirements appeared
to be more effective in obtaining the optimal growth and bone developments of egg breeder pullets reared in cage.
(Key words : growth rate, tibia, bone measurements, flock uniformity, egg breeder pullets)
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Table 1. The experimental design

2~6 wk (Phase 1) 6~10 wk (Phase T)

Treatments
ME, kcal/kg CP% ME, kcalkg CP%
Control 2800 17 2800 15
Tl 2800 19 2800 16
T2 2950 17 2900 15
T3 2950 19 2900 16
T4 3050 20 3000 17

Table 2. Formula and chemical composition of the expe-

rimental diet (Phase 1)

Treatments
Ingredients
Control Tl T2 T3 T4

Yellow corn 61.14 5689 68.54 6499 61.84
Soybean meal 2285 2485 2365 2570  28.80
Corn gluten meal 0.45 2.8 1 34 39
Wheat bran 10 10 1.7 0.8 -
Rice bran 2 2 2 2 -
Tallow - - - - 2.35
Dicalcium

phosphate 1.4 135 15 1.5 1.5
Limestone 1.6 1.55  1.05 1.05  1.05
Salt 0.25 025 025 025 025
Choline-chloride

25%) 0.1 0.1 0.1 0.1 0.1
Vitamin E 0.01 0.01 0.01 0.01  0.01
Mineral mix' 0.1 0.1 0.1 0.1 0.1
Vitamin mix’ 0.1 0.1 0.1 0.1 0.1

Total 100 100 100 100 100
Calculated

Analysis
CP, % 17 19 17 19 20
TMEn, keal/kg 2800 2800 2950 2950 3050
Ca, % 0.90 0.90 0.90 090  0.90
Avail.P, % 0.40 0.40 0.40 0.40 0.40
Lysine, % 0.80 0.89 0.80 0.839 094
Met + Cys, % 0.59 0.66 0.59 066  0.69

' Mineral mixture provided following nutrients per kg of diet: Fe,
35mg; Zn, 60mg; Mn, 85mg; Cu, 70mg; I, 1.6mg; Se, 0.Img.
Vitamin mixture provided following nutrients per kg of diet:
Vitamin A, 12000IU; Vitamin D;, 2500[U; Vitamin E, 25mg;
Vitamin Kj, 0.7mg; Vitamin B,, 1mg; Vitamin B,, 12mg; Vitamin
Bs, 2mg; Vitamin Byz, 0.03mg; Niacin, 35mg; Pantothenic acid,
10mg; Biotin, 0.05mg; Folic acid, 0.5mg; Ethoxyquin, 1700mg.
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Table 3. Formula and chemical composition of the experi-

mental diet (Phase II)

Ingredients Treatments
Control T1 T2 T3 T4

Yellow corn 53.60 5385 62.85 63.13  72.08
Soybean meal 1433 1745 1636 1955 23.89
Cormn gluten meal - - - - 0.26
Wheat bran 2861 2523 1723 13.79 -
Rice bran - - - - -
DL-Methionine - 0.03 - - 0.14
Dicalcium

shosphate 1.64 1.70 1.91 1.97 227
Limestone 1.34 1.28 1.17 1.10 0.88
Salt 0.34 0.34 0.35 0.35 0.35
Choline-chloride
25%) 0.03 0.02 0.04 0.02 0.02
Vitamin E 0.01 0.01 0.01 0.01 0.01
Mineral mix' 0.1 0.1 0.1 0.1 0.1
Vitamin mix’ 0.1 0.1 0.1 0.1 0.1
Total 100 100 100 100 100
Calculated
Analysis
CP, % 15 16 15 16 17
TMEn, kcal’kg 2800 2800 2900 2900 3000
Ca, % 0.80 0.80 0.80 0.80 0.80
Avail. P, % 0.35 0.35 0.35 0.35 0.35
Lysine, % 0.56 0.59 0.56 0.59 0.79

Met + Cys, % 0.49 0.52 0.49 0.52 0.70

' Mineral mixture provided following nutrients per kg of diet: Fe,
35mg; Zn, 60mg;, Mn, 85mg; Cu, 70mg; 1, 1.6mg; Se, 0.1mg.
? Vitamin mixture provided following nutrients per kg of diet:
Vitamin A, 12000I1U; Vitamin Ds;, 2500IU; Vitamin E, 25mg;
Vitamin K3, 0.7mg; Vitamin B, 1mg; Vitamin B,, 12mg; Vitamin
B, 2mg; Vitamin Bz, 0.03mg; Niacin, 35mg; Pantothenic acid,
10mg; Biotin, 0.05mg; Folic acid, 0.5mg; Ethoxyquin, 1700mg.
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Table 4. Effects of dietary energy and protein levels on weight gain, feed intake and shank length of egg breeder pulletsl‘2

Traits Control Tl T2 T3 T4

Phase I’

BW gain, g/bird 338+ 6.77° 378+7.54° 352+13.49° 381+4.73" 382+1.93°

Feed intake, g/bird 964+ 1.19% 999+0.84" 920+ 1.25° 969+1.32" 937+1.14™

Shank length, cm 6.54+ 0.08° 6.70+0.04" 6.64+ 0.04% 6.79+0.03" 6.75+0.03"
Phase TI°

BW gain, g/bird 407+10.46° 424+9.71° 408+20.24° 420+7.40" 442+6.34"

Feed intake, g/bird 1467+ 0.77 1488+0.54 1421+ 1.08 1421+1.46 1388+0.36

' T1=19%, 2800kcal/kg; T2=17%, 2950kcal’kg; T3=19%, 2950kcal/kg; T4=20%, 3050kcal’kg
2 T1=16%, 2800kcal/kg; T2=15%, 2900kcal/kg; T3=16%, 2900kcal’kg; T4=17%, 3000kcal/kg

™ MeanszSE within a row with no common superscripts differ significantly (P<0.05).
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Table 5. Effect of dietary energy and protein levels on tibia length, weight, ash content, and bone strength of tibia of egg breeder

pullets"2
Traits Control T1 T2 T3 T4
Tibia length, cm 9.14+0.09° 9.48+0.09" 9.21+0.07* 9.41£0.10™ 9.74+0.09°
Tibia weight, g 5.3240.07° 6.01+0.18" 5.59+0.12% 5.96+0.19" 6.35+0.17°
Tibia ash content, g 4.01£0.03° 425+0.22% 4.68+0.12° 4.78+0.17 5.01£0.17°
Bone strength, N 1063 +4.16% 101.2 +1.07° 112.0 +5.64® 1156 +2.46™ 118.3 +8.3¢8

! T1=19%, 2800kcal/kg; T2=17%, 2950kcal’kg; T3=19%, 2950kcal’kg;, T4=20%, 3050kcal/kg.
2 T1=16%, 2800kcal/kg; T2=15%, 2900kcal’kg; T3=16%, 2900kcal’kg; T4=17%, 3000kcal/kg.

*.d MeanszSE within a row with no common superscripts differ significantly (P<0.05).
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Fig. 1. Effect of dietary energy and protein levels on the
flock uniformity of egg breeder pullets.
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