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SUMMARY

Three experiments were conducted to investigate effects of dietary energy and protein levels
on performance of laying hens. A total of 360 hens each of 352-day old Manina Brown (Exp.
1), 280-day old Brown Warren (Exp. 2) or 317-day old Brown Warren (Exp. 3) was divided into
20 pens of 18 birds. Each pen was assigned to one of the four dietary treatments with 5 replica-
tions according to a 2 x 2 factorial design, consisting of all possible cominations of two levels of
metabolizable energy (2,500 and 2,800 keal/kg of diet) and two levels of crude protein (13
and 16%). All hens were housed two birds per cage. Exp. 1 and 2 were conducted for four weeks
and hens were fed experimental diets ad libitum, and Exp. 3 lasted two weeks and feed consump-
tion was restricted to 130g/hen/day. '

In Exp. | and 2, increasing either energy or protein level in the diet numberically improved
egg production. However, in Exp. 3, where feed consumptin was restricted, egg production was
affected significantly (P < 0.05) by the energy levles and numerically by the protein levels.
Neither protein nor energy level influenced egg weight in Exp. 1 and 2, but in Exp. 3 the higher
level of energy improved egg weight numerically.

In all three experiments increasing either protein or energy level increased egg mass. Higher
levels of either protein and energy tended to decrease feed consumption and improve feed con-
version rate numerically, It should also be noted that the higher level of energy improved egg
mass produced per unit intake of protein and the higher level of protein improved egg mass
produced per unit intake of energy.
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Table 1. Composition of experimental

diets
Metabolizable 2500 2500 2800 2800
energy{ kcal /kg)
Protein (%) 13 16 13 16
Ingredient
Corn 57.99 53.69 70.65 66.68
Soybean meal 11.33 18.53 14.54 21.07
Wheat bran 19.93 15.53 4.06 -
Fish meal - 1.50 - 1.50
Limestone 9.00 9.00 9.00 9.00
NaC(Cl 0.20 0:20 0.20 0.20
Tricalcium 1.00 1.00 1.00 1.00
phosphate
Vit. min. mixturel0.45 0.45 0.45 0.45
Zn-bacitracin? 0.10 0.10 0.10 0.10
Total 100.00 100.00 100.00 100.00
Composition
Calcium(%) 3.48 3.56 3.48 3.55
Phosphorus (%) 0.64 0.66 0.51 0.54
Methionine (%) 0.22 0.28 0.4 0.29
Lysine (%) 0.59 0.83 0.64 0.85

Vitamin-mineral mixture supplied per
kg of diet;vit. A, 7,200 IU;vit.D,,
1,350 IU;vit.E, 3.6 IU;vit.Ks,
0.594m3; vit.B,, 4.5m§; vit.B,;,5.4 48
Ca-d- Pantothenate, 3.6m¢: niacin, 90m
choline chloride, 157.5m; folic acid,
60m7 ; DL -methionine, 27m : B.H. T.,
27mg ;Mn, 54mg;Zn, 40.5n5; Fe, 18mp;
Cu, 2.25m4; 1, 1.125m%: Co, 0.45mg.

2
Supplied 50 ppm of Zn-bacitracin.
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Table. 2 . Effects of dietary energy and protein levels on performance of laying hens (Exp.1)

Treatments Egg Egg Egg Feed Feed/ Protein ME  Egg mass/ Egg mass/
Energy Protein production weight mass consump - egg mass intake intake protein ME intake
tion keal/hen intake

(kcal ME/kg (%) (%) (%) (8/nen/day)(9/hen/day) (9/9) $/hen/day)  /dav) (9/§) (/kcal)

2500 13 76.15 61.25 46.64 160.10  3.43 20.81 400.26  2.242 0.116
2500 16 76.43 62.13 47.48 149.27  3.14 23.89 373.17 1.992 0.128
2800 13 79.84 61.73 49.29 155.25  3.15 20.18 434.70  2.482 0.117
2800 16 79.96 61.78 49.39 146.30  2.96 23.41 409.75  2.038 0.121

Effects of energy level over all protein levels
2500 76.29 61.69 47.064 154.69 3.29 22.35 386.72A4 2.117® 0.122
2800 79.90 61.76 49.34 8 150.78 3.06 21.80 422.23B  2.260° 0.119

Effects of protein level over all energy . .
13 78.00 61.49 47 .96 157.68 3.29 20.504 417.484  2.3624 0.1172
16 78.20 61.96 48.45 153.26 3.05 23.658 391.468 2,015B 0.125%

Energy X protein NS NS NS NS NS NS NS NS NS
interaction

A,B Mean values with different superscripts within columns are significantly different (P<0.01)
3,5 Mean values with different superscripts within columns are significantly different (P< 0.05).
NS Represents “Not significant”.

Table. 3. Effects of dietary energy and protein levels on performance of laying hens ( Exp.2)

Treatments Egg Egg Egg Feed Feed/ Protein ME ' Egg mass/Egg mass/
Energy Protein production weight mass consump- egg intake intake protein ME intake

tion mass a enintake

(kcal MEAg (%) (%) (&) (§/hen/day) (¢/hen/day) (#/9) (§/hen/day) /day) (4/8) (8/kcal)
2500 13 77.54 65.62  50.88 170.00 3.34 22.13 425.50. 2.304 0.120
2500 16 78.21 65.83 51.49 170.48 3.31 27.28 426.20 1.888 0.121
2800 13 77.50 64.93 50.32 168,29 3.34 21.88 471.21  2.305 0.107
2800 16 81.27 65.63 63.33 166.11 3.11 26.58 465.12  2.008 0.115
Effects of energy level over all protein levels
2500 77.88 65.72 51.19 170.24 3.33 24.71 425.85% 2,096 0.121
2800 79.38 65.28 51.83 167.20 3.23 24.23 468.16> 2,157 - 0.111
Effects of protein level over all energy levels

13 77.52 65.28 50.60 169.15 3.34 2%.01A 448.35 2.305A 0.1144

16 79.74  65.73  52.41 168.30 3.21  26.93% 445.66 1.948®  0.1188
Energy X protein
interaction

NS NS NS NS NS NS. NS NS NS

A.B Mean values with different superscripts within columns are significantly different (P< 0.01).
®:® Mean values with different superscripts within columns are. significantly different (P< 0.05 ).
NS Representy “Not significant ”.



Table 4, Effects of dietary energy and protein levels on performance of laying hens (Exp.3)

Treatments  Egg Egg Egg Feed/ Protein ME Ege mass/ Egg mass/

Energy Protein production wight mass egg mass intake intake protein ME intake
intake

(kcal MEfs) (%) (%) (§) (9/hen/day) (9/9) (9/hen/day) (keal/hen/day) (9/9)  ($/keal)
2500 13 63.26 64.80 40.99 3.17 16.90 325 2.425 0.126
2500 16 66.59 65.34 43.51 2.98 20.80 325 2.094 0.134
2800 13 67.62 66.01 4464 " 2.91 16.90 364 2.641 0.123
2800 16 73.02 66.71 48.71 2.67 20.80 364 2.342 0.134

Effects of energy level over all protein levels
2500 63.932 65.07 42.254 3.08 18.85 325
2800 70.32% 66.36 46.678 2.79 18.85 364

2.2604 0.130
2.4928 0.129

Effects of protein level over energy levels

13 65.44 65.41 42.812 3.04 16.90 345 2.5334 0.1254
16 69.81 66.03 46.10* 2.83 20.80 345 2.2188 0.134B

Energy X protein
yxp NS NS NS NS NS NS NS NS

interaction

A:B Mean values with different superscripts within columns are significanty different ( P< 0.01}.
2:% Mean values with different superscripts within columns are significantly different ( P< 0.05).

N§ Representy “ Not significant ”.
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