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Effects of Varying Levels of Dietary Metabolizable Energy and Crude Protein on Performance
and Egg Quality of Organic Laying Hens

Dong Jo YU', Jee Cheon Na, Hee Chul Chai, Han Tae Bang, Sang Ho Kim,
Geun Ho Kang, Hwan Ku Kang and Ok Suk Suh

National Institute of Animal Science, RD.A

ABSTRACT This experiment was conducted to determine optimum dietary levels of dietary energy and protein for laying
performance and egg quality in organic laying hens. In a 2x 3 factorid arrangement, 360 Hy-Line pullets (21 wk of age) were
randomly assgned to experimenta diets with 2,800, 3,080, and 3,360 kcad of ME/kg of diet, each containing 16 and 18% CP,
respectively. Each dietary trestment was replicated 4 times, and feed and water were provided ad libitum Experimental birds were
raised in floor and received 14h of light throughout 52 weeks of experimenta period. The birds were observed for feed consumption,
egg production, egg weight, egg mass, feed conversion ratio, Haugh unit, shell thickness, and shel color a 30, 50, and 70 wk
of age. Egg production, egg weight, and egg mass were higher (P<0.05) in hens receiving diets with 2,800 kca/kg of ME/kg of
feed than those fed diets containing 3,080 and 3,360 kca of ME/Kg of diets. Eggshell bresking strengths were not significantly
different among the dietary ME and CP concentrations. Eggshell thickness was higher (P<0.05) in hens receiving diets with 3,360
kcd of ME/Kg of feed than those fed diets containing 2,800 and 3,080 kca of ME/kg of diets at 50 and 70 week. With increasing
in digtary energy levels, the concentrations of blood total cholesterol were dso significantly increased. Overdl, the laying hens fed
organic diet of 2,800 kcd ME/kg and 16% CP showed superior egg production than those of other dietary regimens.

(Key words : organic hens, egg production, dietary energy and protein, egg qudlity)
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Trestments T1 T2 T3 T4 T5 T6
Layer ME (kcal/kg) 2,800 2,800 3,080 3,080 3,360 3,360
(21~70 weeks)  CP (%) 16 18 16 18 16 18
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Table 2. Experimental diets and their chemical composition
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Ingredients T1 T2 T3 T4 T5 T6
(%)

Yellow corn 60.30 56.06 64.69 61.09 67.16 63.73
Soybean med (CP 44%) 9.00 9.00 13.00 13.00 - -
Corn gluten medl (CP 60%) 9.74 13.44 9.08 12.83 17.20 20.9
Soybean ail 050 050 2.80 2.60 479 454
Wheat bran 10.04 10.66 0.09 0.2 - -
DL-Methionine (50%) 0.10 0.08 0.09 0.07 0.16 0.14
L-Lysine (80%) 0.26 0.24 0.20 017 0.54 052
Tricalciumphosphate 0.81 0.74 0.84 077 0.84 0.77
Limestone 8.49 853 8.47 851 856 8.60
Sdts 0.25 0.25 0.25 0.25 0.25 0.25
Vit-min. premix’ 050 0.50 0.50 0.50 0.50 0.50
SUM 100 100 100 100 100 100

Chemica composition
ME (kal/kg) 2,800 2,800 3,080 3,080 3,360 3,360
CP (%) 16 18 16 18 16 18
Lysine (%) 0.83 0.97 0.83 0.97 0.83 0.97
Methionine (%) 035 0.39 0.35 0.39 0.35 0.39
Ca (%) 375 375 375 375 375 375
Avalable P (%) 053 053 053 053 053 053

*SJppIied followings per kg of diet: vit. A, 1,600,000 1U; vit. Ds, 300,000 1U; vit. E, 800 IU; vit. Kz, 132 mg; vit. By, 1,000 mg; Vit.
B, 1,200 mg; niacin, 2,000 mg; pantothenate calcium, 800 mg; folic acid, 60 mg; choline chloride, 35,000 mg; dl-methionine, 6,000
mg; iron, 4,000 mg; copper, 500 mg; manganese, 12,000 mg; zinc, 9,000 mg; cobat, 100 mg; BHT, 6,000 mg; iodine, 250 mg.

“Caculated vaues.
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Table 3. Effects of dietary energy and protein levels on produc-
tion of laying hens

Egg Egg Egg Feed intéke Feed
Item production weight  mass (g/day/  conver-
(%) (9 (g/bird) bird) son
ME, kcal/kg of diet

2800 88 639" 534" 1283 244

3080 802 629" 507° 1282 256°

3360 77.0° 619" 476 1260 272
SEM 1064 0313 0843 0701 0047
CP (%)

16 821 628 515 1284 252
18 788 630 496 1266 262
SEM 0868 0107 0546 0820 0032

P-vaue
ME 0.05 001 001 NS 0.01
CP NS NS NS NS NS
MEXCP NS NS NS NS NS

¥ Means with different superscripts within columns differ signifi-
cantly (P<0.05).
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Table 4. Effects of dietary energy and protein levels on externd
egg qudity of laying hens

Table 5. Effects of dietary energy and protein levels on Haugh
unit and eggshell color of laying hens

Eggshell bresking Eggshell thickness
strength (kg/ent) (12m)
Item
30 50 70 30 50 70

week  week  week week  week  week

ME, keal/kg of diet

2800 39 37 32  3681* 3730° 3798
3080 42 39 34 3ne 3723 31’
330 39 40 37 3607 39LF 343

SEM 0065 0055 0100 2163 2628 2833

CP (%)
16 40 39 36 3675 3771 3879
18 40 38 32 3661 3807 3795

SEM 0071 0046 0099 2171 1728 2335

P-vaue
ME NS NS NS NS 0.01 0.02
CP NS NS NS NS NS NS

MExCP NS NS NS NS NS NS

2 Means with different superscripts within columns differ signifi-
cantly (P<0.05).
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Haugh unit Eggshdl color

Item 30 50 70 30 5 70w
week  week  week week  week ek

ME, kcal/kg of diet
2800 97 944 820 238 243 249
3080 99 936 832 20 242 213
3360 983 938 843 233 256 245

SEM 0482 04838 1346 03% 0351 0484
CP (%)
16 %4 932 823 237 255 262

18 976 947 840 24 239 249

SEM 0591 0554 1.249 0376 049% 0321
P-vaue

ME NS NS NS NS NS 0.03

CP NS NS NS NS 0.02 NS

MExCP NS NS NS NS NS NS

3 Means with different superscripts within columns differ signifi-
cantly (P<0.05).
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Table 6. Effects of dietary energy and protein levels on blood
characteristic of laying hens

Tota Trigly-
Aloumin  AST  ALT gy
Item cholesterol  ceride

d / /
(g/dL)  (IUL)  (1UL) (mydl)  (m/dL)

ME, ked/kg of diet
280 117 189 179 709 842
3080 111 1828 145 779 755
330 111 1804 114  81.0° 772

SEM 0.019 2.676 0134 1948 3.199
CP (%)

16 1.10 188.7 1.49 78.9 81.3
18 114 185.3 1.30 75.5 76.6
SEM 0.016 1.756 0113 1247 2.346

P-vaue
ME NS NS NS 0.01 NS
CcP NS NS NS NS NS
ME x CP NS NS NS NS NS

3Means with different superscripts within columns differ sgnifi-
cantly (P<0.05).
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