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SUMMARY

Total 720 brown layers were fed § rations differing in metabolizable energy (2500, 2700 and 2900
kcal/kg) and crude protein (13, 15 and 17 %) levels for a period of 12 weeks in order to study the
effects of dietary energy and protein levels on the performance of brwon layer in summer,

As metabolizable energy level increased from 2500 to 2900 Kcal kg of feed, egg production, daily
feed and protein intake were decreased, but daily energy intake, energy requirement and feed cost per
kilogram of egg mass were increased, There were no significant difference in egg weight, feed conversion

and motality among dietary energy levels,

On the other hand, as dietary protein level increased from 13 to 17% egg production, egg weight,
daily protein intake and protein requirement per kilogram of egg mass were increased, but feed and
energy requirement and feed cost per kilogram of egg mass were decreased, However daily feed intake
and mortality were not affected by dietary protein level,
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Table 1. Formula and chemical composition of experimental diets.

\ME. kcal /kg

2, 500 2,700 2,900
Items CPh, % 13 15 17 13 15 17 13 15 17
Ingredientd%}:
Yellow corn 57.0  54.2 51.4 60.4 57.6 54.7 63.8  60.9 58.0
Wheat bran 22.5 19.7 16.9 154 12.5 9.7 8.3 5.4 2.5
Soybean oil meal 7.60 12.3 17.0 9.2 14.0 18.8 10.8  15.7  20.6
Fish meal .0 4.0 5.0 3.0 4.0 5.0 3.0 4.0 5.0
Animal fat - - - 2.0 2.0 2.0 4.0 4.0 4.0
Limestone 8.5 8.45 8.4 8.35 8.3 8.25 8.2 8.15 8.1
Tricalcium phosphate 0.4 0.35 0.3 0.65 0.6 0.55 0.9 0.85 0.8
Vit. -Min. Mix.* 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Salt » 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Antibiotics ** 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total 100 100 100 100 100 100 100 100 100

Chemical composition: )
Metabolizable energy,kcal /ky 2,501 2,501 2,512 2,701 2,701 2,701 2,901 2.901 2,901
Crude protein, % 13.46  15.57 17.41 13.52 15.55 17.23 13.43 15.44 17.30
Calcium, % 3.25  3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25
Phosphorus, % 0.55 0.55 0.55 0.55 0.55 0.55 0.55  0.55 0.55
Costs, Won /kg 157.58 166.04 174.50 166.58 175.17 183.75 175.75 184.29 193.01

* Contained per kg: Vit.A 1,500,000 IU: Vit. D,250,000 IU: Vit. E 250 IU:Vit. K4 250mg:Vit.B,1000mg: Vit.
B1,1,000mcg: Cholinechloride35,000mg: Niacin 5,000mg: Ca phantothenate 1,000 mg:Fo -
lacin 20=g: B.H.T 6,000 g Mn 12,000 mg: Zn 9,000 mgFe 4,000mg: Cu 500mg: 1 250ug:Ca 7,150

ng: UGF 200,000n2¢

*% Contained per kg: Kitasamycin 10 ¢ : Colistin sulfate 3¢
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ZAEd o

{Y=132.00— 0.0187x (y=—0.531 ) ) ©}
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Table 2. Effect of diet energy and protein levels 2. 90 =

on the egg production. % K@U BFHES Table 3014 nivlsl
Metabolizable Crude protein (%) Zol diaeldA 2700Kcal kg @9F 17% 8
oA 57.61 o8 71} FANo0 daleltix] 2900
Kcal/kga @ 13% €A 52.84 402 A#

energy (Kcal/kg) 13 15 17 Average

2500 81.62 84.98 88.90 85.17 AP ot AU SEgiele Pl EA1o]r}
2700 75.50 84.23 84.03 81.25 agth .
2900 71.63 79.56 81.82 77.67 ol Aae FRIUA fEol HE 9T ol
Average 76.25 82.92 84.92 A esiche Gordon % (1962) 2 LilliestDen-
ton(1965)9 Rzoe YA Yo, Auix s
o] FA¥LE PEE 7189t Santanast Q-
) uisenberry (1968) 2 Doran% (1980) ¢ xins}
peoduction (74 & e mEST
ool a2t B9d $30 /184S RS A4 1
~ Y=132.00—0.0187x s o, aydo] 1%2 Figel ot BMES S
85 (r=—0.531) 0.80 94 27Tk

80t (Y=42.7+0.8023x(r=0.618))0ol 21 ¢ HKBE:=
75k FEREAEKEC] SHETE BEE F7sgde
70 Quisenberry® Bradley (1960,1962)¢ Doran
I % (1980) % Keshavarz (1984) ¢} ®ush= =8
- Reov, 9¥E FEo] Wil x FiEe] Zolst AN
T .
5200 2700 2900 ot Summers % (1969)3 Hamilton (1978)¢]
Metabolizable energy (Kcal /kg) Hanots HES BREE Jeiydh
Figl. gff?m( metabolizable energy levels on egg Table 3. Effectof dietary energyand protein levels
roduction. on egg weight %)
E Metabolizable Crude protein({%)
pr%gduction(%) energy (Kcal/kg) 13 15 17 Average
g5+ 2500 54.39 55.36 56.81 55.52
2700 53.80 54.70 57.61 55.37
90 ¢ 2900 52.84 54.07 55.88 54.26
g5 Average 53.68 54.71 56.77
80 Egg
weight(%)
sy Y=46.514+ 2.2649x . S8p
70 t (r=10.618) 57}
561
']: 55|
R L 541
13 15 17 Y=42.7+ 0.8023x
Crude protein (%) 53f (r=0.723)
Fig.2. Effect of crude protein levels on egg produ - T . R
ction 17

13 . 15
Crude protein(%)
Fig.3. Effect of crude protein levels on egg weight
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REHME 18 15% ENRRES Table 4 41X
Biutel Zo] Ao gl 4ol welde
o7t fiey dAlulx a&ol FNETE A3
& stgon, dAtuiA] &0l 100Kcal/kg F7t
ol et 1H1H% 1.92548 BRE F4€ o
etk (Y=157.78—0.0192x (y=—10.718))

ojgjre A= e YA F&o] FI1ES
& FERBEREC] T4 tie Stott%(1947), ‘An-
derson® (1957), Bolton (1958), Petersen®®
(1960), Gordon (1962), Palafox (1970) ¥ &
2R EF F A= KERA

Tabled. Effect of dietary energy and protein levels
on daily feed intake

(£
Metabolizable Crude protein(%)
energy (Kcal/kg) 13 15 17 Average
2500 108.9 111.6 111.7 110.8
2700 107.8 111.8 109.6 109.8
2900 103.3 102.5 103.5 103.1
Average 106.7 108.7 108.3
Feed intake
(9/hen/day)
112+
110}
108 +
Y=159.78 — 0.0192x
106 +
(r=—0.718)
104 |
102+

| I 1 1

2500 2700 2500
Metabolizable energy ( Kcal /g)

Fig. 4. Effect of metabolizable energy levels on dai -
ly feed intake

4. FEHEKRE

At A R G ALEo] A58 T 8l PlAE
dtFe Table 5 1A BE uel gk fAAAA ¢
&o] FHETE AHERRL dx S8 =7FHol
e BAA] FEHS ABHA gxed,any
F&ol 1 %57vge] ozt A EREL ¢ 0.0954
HEAAT (Y=13,893—0.0948 x(y=—0.765))

ol otze e FEH$Y duise FES
g R ERFPo] HEHAA= Heywang 3t Vavich
(1962), Gordon4 (1962), Owings (1964) %
Doran % (1980) 8] Bxuo= %4 Aozt sllen
A5 58] oA £Re) FARTE R ERBIA
A ke Quisenberry(1964, 1965) ¥ Doran
% (1980) ¢ Mashe A shs KR T

Table 5. Effect of dietary energy and protein levels
on feed conversion

Metabolizable Crude protein (%)
energy (Kcal/kg) 13 15 17 Average
2500 2.47 2.40 2.23 2.37
2700 2.67 2.44 2.28 2.46
2900 2.74 2.40 2.28 2.48
Average 2.63 2.41 2.26
Feed
conversion
2.7

2.6 Y=3,893 — 0.0948x
2.5} (r=—0.765)
2.4}

2.31

2.21

2 1

13 15 17
Crude protein(%)

Fig.5. Effect of crude protein levels on feed
conversion
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ton (1978) ¢ Rauste A& o fEo]
184§ d Aol E718t ot Heywangst Va-
vich(1962)8] Haste Aolg HEE el

Table 6. Effect of dietary energy and protein levels
on the mortality

Metabolizable Crude protein(%)
energy (Kcal/kg) 13 15 17 Average
2500 2.50 2.50 2.50 2.50
2700 2,50 2.50 3.75 2.92
2900 2.50 3.75 2.50 2.92
Average 2.50 2.92 2.92

6. ESRkgH AMoILX) EXRR

1EEE dA A SRES Table 7414 BE
ule} ol A =&Eo weld e Aol 7t gl ek o
Mo YR 4ol F/R4E AR FAeg e oy
A &@el 100Kcal /kgZ 713 olel 1 A &% 5.50
Keal¥ 713819 o (Y=142. 34+ 0.0550x (7=0. 732))

ootk A tAlLR] &0l S TE #H
HERES TASRAT Uiz EREe 4R A &
g Bolton(1958)9] 2uske= HET 3
o0 fix] £5o0] F13A REHERES T4
SRR gt §Y o] JBEREL 718 Morris (
1968),Waring%(1968) R Jackson%(1969) 9
Baehs 2 A8 KREYT

Table 8 o} B ulel zro) EFRAgE AleLlx]
ERFES Ao dardiix 2500Kcal kg S
17% &M 5571Kcal® 744 A Yem 2900
Kcal kg 2 8& 13 % =&olA 7961Kcal 2 713
goith 22 1 fAkhe] v ol FALSLE E
kg Al X BREL S50 ayd K
ol S7gel wef e Hal A4S B4 AR

Table7. Effect of dietary energy and protein levelson
daily metabolizable energy intake

(Keal )
Metabolizable Crude protein(%)
energy (Kcal/kg) 13 15 17 Average
2500 272.4 279.2 279.6 277.1
2700 291.3 302.1 296.0 296.5
2900 299.6 297.3 300.2 299.0
Average 287.6 292.9 291.9
ME
intake
(Kcal/hen/ day)
300 L
295 +
290 |
285
280 Y= 142. 3 + 0. 0550 x
275 | (r=0.732)
270 +
-

[

Fig. 6. Effect of metabolizable energy levels on daily
metabolizable energy intake.

1 1 N
2500 2700 2900
Metabolizable energy (Kcal /kg)

Table 8 Effect of dietary energy and protein levels
on the metabolizable energy requirement per
kilogram of egg mass.

Kcal)
Metabolizable .
Crude protein(%)
energy (Kcal/kg) 13 15 17 Average
2500 6179 6000 5571 5917
2700 7198 6598 6164 6653
2900 7961 6963 6619 7181
Average 7113 6521 6118
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7. EPkgE BEAR EXR

ZEAHE BREL Table 9 ol R vl ol o
ARl 2500Kcal/kg B BA 17%5+204 19.45
Fo2 A% gstam Al 2900Keal /kg S
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o AU A] =50 F/ESS 1HEE Y &
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Table 10 1M B uheh ol Eky¥ BRIE
RE2 ME 2500Kcal/kg CP 13 % &l 332.5
geoz AR HYgoo ME 2900Kcal /k¢ CP 17%+
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Table 9.Effect dietary energy and protein levels on
daily crude protein intake

(%)
Metabolizable Crude protein(%)
energy (Kcal/ kg) 13 15 17 Average
2500 14.66 17.38 19.45 17.17
2700 14.58 16.94 18.88 16.80
2900 13.87 15.82 17.90 15.87
Avernage 14.37 16.72 18.75

Table 10. Effect of dietary energy and protein levels
on the crude protein requirement per kilo -
gram of egg mass

(£
Metabolizable Crude protein (%)
energy (Kcal/kg) 13 15 17 Average
2500 332.5 373.6 387.7 364.6
2700 360.3 370.1 393.2 374.5
2900 368.5 370.6 394.7 378.0
Average 353.8 371.4 391.9

8. Efike¥ S

EfkgE 298 FNRE Table 11 oA B
= ute} o] dateldx] 2500Keal/ky B8R 17 %
oA 388.56 4o A FHglon oAbl R
F&0] F/1YTE AHRE A @A &
ol F/1%E Hi Fasi o

Table 11. Effect of dietaryenergy and protein levels
on the feed cost per kilogram egg mass

(Won )
Metabolizable Crude protein (%)
energy (Kcal /kg) 13 15 17 Average
2500 389.32 398.37 388.56 392.08
2700 443.95 427.92 419.31 430.39
2900 481.79 442.34 440.39 454.84
Average 438.36 422.88 416.09
N. & =

F AR EPFBANY v 2 BEAH KiHo)
ol ol 24 EBe] 4o vl 9%
< w3t RA R 3K% (2500, 2700
R 2900Kcal/kg) 2 ©eld 3 k¥ (13,15 R 179
£ HAT 9EBE 2433 Y Warren I 720
HE 35 19834 68 3858 R4E 88 25R
7t2] 1253 AH RBE A v 2 gREeEUL
a7 Zo,
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HAda g ko] S84+8 HA Frpsty ok,
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o1} gl A kKol F1EFF S8l o

3. AREmRES AR Kol FA8+S A
FastA oy, ZAR ki mtatM & Aol 7} YTk

4. FNEREL HAHE Kige] F7184-E A1
=S o

5. BIEFL R4 A B BHE KX o
T wX sk
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ao| G+ E HA FUHE o,
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