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ABSTRACT

Three dietary ME levels of 3,200, 2,900 and 2,600 kcal /kg in the same 13% single-stage low pro-
tein diet were compared to evaluate the effect of ME levels of grower diets on egg-type pullet

growth and subsequent laying performance. As the ME levels of grower diets decreased, cumulat-

ive feed and protein consumptions increased(P<0.05), however, the ME intake and body weight

at 18 wk of age decreased (P<0.05). Grower feed cost decreased as the dietary ME level was dec-

reased, but no significant difference was found among dietary ME levels of grower diets. During

the laying period, sexual maturity, hen-day egg production and average egg weight were not sig-

nificantly affected by the ME levels of grower diet, however, daily feed intake and feed required

per egg decreased as the dietary ME level of grower diet was reduced(P<0.05). Results of this
study indicate that pullets can be reared on the low ME diet of 2,600 kcal /kg and it would be econ-
omical to utilize the low energy diet during the growing period when they are reared on a 13% sin-

gle-stage low protein diet,

(Key words : dietary ME level, egg-type pullet, growth, laying performance. )

M E

NRC(1994) AFFEEN A FH8A §49714179] o
WAL 2,800~2,900 kcal /kg (A A 0~65%
3} 6~1253) 2,850 kcal /kg, 12~18Fll 2,900
kecal /kg = 2474 0~65% 3} 6~12F% 2,800

kcal /kg, 12~185%9) 2,850 kcal /kg)2o 2 A3}
I o), FgEkre] iR aEol HHigse 43
2 ESEESNC viRle 3= 44X 94th Mac-
Intyres} Aitken(1957), Berg 5(1959), Wolf &
(1969) @ Cunningham® Morrison %(1977)2 A}
8 x| gEo| BigEol FS viXA gerin
o, Berg® Bearse(1958), Berg(1963), Bolton

o] =EL 19BUE &= SIS e FuAA dprel ostd AFHAE.

- 267 —



268 ojft3 - BAF &

5(1970) ® Cunningham3} Morrison(1977)& A}
B Aol FRY gl Je] vk {
2, Berg 5(1963)2 fikHEREN = o] glokn
3o, Fuller 9} Chaney(1974) & o] 45
& ATEE Fal HARE ] Zoleln <o) A4A
HH fEEEREC] S713ta 1o, Cunningham
#} Morrison(1977) 3 Wolf 5(1969) = {gollu] <A}
52 9% BRY SrHEREC) S7HEta s
o I R ATAH) HEd ALES] oy
A o] Abehgol flFQl Jeg v XA gerin
o} (Macintyre®} Aitken, 1957; Berg, 1959;
Berg & 1963; Wolf 5, 1969; Fuller®} Chaney,
1974, Cunningham3¥} Morrison, 1977), Hochereic-
h $(1978) & HRAe) AL AHAF+E S =L o
AEES AR oy dEe Fr¥tn 89w,
Quisenberry®} Bradley(1962), Doran(1980), Olo-
mus} Offion (1983) & HA&M ikt A ks =
ol iy} gREo] WA E T skt

g A SA7] Qg AP A S9AE A
B 3= AR ] Aol L] x| 2ol 8l Summer-
59} Leeson(1978) & el =ALR (L4479} 1k
HAAE (HFUH) & AP A12 o) 4~85F) 3,
115 kcal /kgo 2HE] 17~205FHl= 2,960 kcal
/kgo 2 3} ol o} A §437] Alg <] o
UAFEET 00 6193, 25219l 254652 (1985,
1986), T4kl =g (1994) = -S4 9] 2AR
o] EFEHRAYIA wel Bl uRAEH (S5 o B
EOEEARS (NS EERe A2 dEs o 3,
200 keal /kgo 2 EiTMEIET B3, EolUA) @kt
o mEAEES 2 R AARE A TR (27]L)
S EFERAET "= 2,400~2,600 kcal /kg o2 18
TERR T 84 Yoa g

Leeson# Summers(1982) = RIS Gk
BEHEKES 1422 27 shal Kol =) 22 2,
610 kcal /kg$} 3,164 kcal /kge.z 23S u (&
oA fKt STl R HRE T &R
Bkovt QUL AT Zglon, 1858 MEd=
Frelz7 1ok a sl

2 AES ST B A9 (13-13-13%)

Fohe 47 Aas iR FEe BYHE &

off T

o
=

A £47) e

ol

A4 A

47) Abg.2] AR R 4259 2,900 keal /kgst &
A7) AR Aoz #EE 3,200 keal /kg 2
2,600 kcal /kge] 37 =302 Aoz, A7|7F
b A (13-13-13%) AHE. ZoiA] S471A1=9) o]
Aol S9AY] A g4 AT L ey

o WA= F &L 27 S8t AT

M= gl

o

=

1L SASE ARIZE Y =

F REole FLFdolA F-3let o] AtH R
DRFA%E 24078 FAIEFE2H, 1993 10Y 1582 E
19943 10€¥ 28L7HA] 5473 A7 B &4 o
Bl At S A8k

2 AIEMA

A gl ERRAS Table 13 go] $47] Tyl
2 FFAAE A7 Avad FAAA(13-13-
13%) 2 Fd3stA sz, BHHAkRe it
2 Summers 9} Leeson(1978) % 2% 9} Z4EL
(1985, 1986) & B HFERE AP A3 Aol o
Aol 73,2003+ 2,600 keal /kg 2 EATHERS] DA}
AR (NRC, 1984)2! 2,900 kcal /kg S 370
TEE AAstEoH, I Azl Malg 4 v

g 20578 TAISH

3. MEALE

# HggolE Table 2004 vt wie} o] B4
Fol YUY P ofulAFEY §47) AuaRst
AHgER0m, APAES) TS SEFUE 94 o)
PR F NN AR, AR Bohe Us
Abee) BT 712 o] g5e] A,

4 Aftza|

1B 7E 13%9 AdNd AEE ASgd e
A2 AL el A ghola) AYzhs 1 205 A
AUz AR ABsEe AHslrt deds 22 (Bish
S, 1984; Robinson %, 1986; Proudfoot 7} Hul-
lan, 1986), TA18 Wolele WFF 257+ HARIA
SUT A MAERERE 559 F, 2530 viay



Lee and Jeong : Protein feeding systems for egg-type pullets 269

Table 1. ME levels and CP feeding system of experimental grower diets

ME, kcal /kg CP,%
2~18 wk 2~6 wk 6~14 wk 14~18 wk
T, 3,200 13 13 13
T, 2,900 . ” .
T, 2,600 - ” -

Table 2. Formula and chemical composition of experimental grower diets

ME, kcal /kg
3,200 2,900 2,600
Ingredients(%s) ;
Yellow corn 76.60 66.00 56.60
Wheat 3.50 4.25 5.00
Wheat bran 2.95 16.00 29.05
Soybean meal 8.80 6.05 3.30
Corn gluten meal 1.70 1.70 1.70
Fish meal 1.70 1.70 1.70
Animal fat 2.00 1.00 -
Limestone 0.90 1.00 1.10
Tricalcium phosphate 1.40 1.25 1.10
Salt 0.25 0.25 0.25
Vit. - min. mix?! 0.10 0.10 0.10
Antibiotics? 0.05 0.05 0.05
Choline chloride 0.05 0.05 0.05
Total 100 100 100
Chemical composition?;

ME, kcal /kg 3,213 2,916 2,618
CP, % 13.26 13.26 13.26
Calcium, % 0.80 0.80 0.80
Available phosphorus, % 0.40 0.40 0.41
Methionine, % 0.26 0.26 0.25
Lysine, % 0.55 0.53 0.51
Feed cost, won /kg 131.70 124.42 117.14

! Contained per kg :vit. A 1,500,000IU ;vit. Dy 250,000IU ; vit. K5 250mg ; vit. B, 1,000mg: vit. B, 1,000mg :
choline chloride 35,000mg : niacin 5,000mg ; Ca pantothenate 1,000mg ; folacin 20mg; BHT 6,000mg : Mn
000mg; Zn 9,000mg ; Fe 4,000mg : Cu 500mg ; I 250mg; Ca 7,150mg; UGF 200,000mg.

2 Contained per kg: kitasamycin 10g ; colistin sulfate 3g.

3 Calculated values.
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Table 3. Effect of dietary ME levels on body weight of pullets

Grower diets Body weight (g /bird)

ME, kcal /kg 2 wk 6 wk 14 wk 18 wk
3,200 111.8+4.2 452.8x12.7% 1,387.0£11.5* 1,693.3£43.2°
2,900 113.9+1.5 441.0+7.7% 1,367.3£19.5° 1,645.7 +£33.6%°
2,600 114.6 2.0 400.7+11.7° 1,327.1£22.8° 1,627.0+37.5°

&b Means +SD without a common superscript in the same column are significantly different (P <0.05).

Table 4. Effect of dietary ME levels on feed intake of pullets

Grower diets Feed intake(g /bird)

ME, kcal /kg 2~6 wk 6~14 wk 14~18 wk Total
3,200 1,006.3+18.2% 4,472.5+154.9¢ 2,423.4+128.29  7,902.2+214.03°
2,900 1,047.9+41.8° 4,766.1+ 70.3° 2,479.2+212.16  8,293.1+223.52°
2,600 973.6+46.1° 5,110.3+184.9* 2,655.8£157.94  8,739.7%t 44.15°

a¢ Means+ SD without a common superscript in the same column are significantly different (P <0.05).

Table 5. Effect of dietary ME levels on metabolizable energy consumption of pullets

Grower diets ME consumption(kcal /bird)

ME, kcal /kg 2~6 wk 6~14 wk 14~18 wk Total
3,200 3,220.0+ 58.3*  14,312.1+495.5*  7,754.9+410.5°  25,286.9+£684.8°
2,900 3,039.0+121.3°  13,821.6£203.8°> 7,189.5+615.2°®  24,050.1+£648.2°
2,600 2,531.4£120.0°  13,286.6+480.4> 6,905.1+410.6° 22,7232+ 14.8°

a¢ Means + SD without a common superscript in the same column are significantly different (P <0.05).
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Table 6. Effect of dietary ME levels on CP consumption of pullets

Grower diets

CP consumption(g /bird)

ME, kcal /kg 2~6 wk 6~14 wk 14~18 wk Total
3,200 130.8+2.4% 581.4+19.1° 315.0x16.7 1,027.3£27.8°
2,900 136.2+5.4* 619.6+ 9.1° 322.3+27.6 1,078.1+29.1°
2,600 126.6+6.0° 664.3+24.0° 345.3+20.5 1,136.2+ 5.7¢

#¢ Means + SD without a common superscript in the same column are significantly different (P <0.05).

Table 7. Effect of dietary ME levels on grower feed cost per pullet

Grower diets

Feed cost(won /bird)

ME, kcal /kg 2~6 wk 6~14 wk 14~18 wk Total
3,200 132.52+2.4° 589.03£20.4 319.16+16.9 1,040.72+28.2
2,900 130.38£5.22 592.99+ 8.8 308.48+26.4 1,031.83+27.8
2,600 114.05+5.4° 598.61£28.0 311.11+18.5 1,023.77x 5.2

#b Means + SD without a common superscript in the same column are significantly different (P <0.05).

Table 8. Effect of ME levels of grower diets on the age of sexual maturity(SM) and hen-day egg pro-

duction of layers

Grower diets Age of SM Hen-day egg producton(%)

ME, kcal /kg day 20~24 wk 30~34 wk 40~44 wk 50~54 wk 20~54 wk
3,200 155.8+2.8 59.0 £4.13* 84.6 £3.1 84.8 £5.9 83.6 £1.6 78.0 1.2
2,900 156.9+£3.7 58.0 £2.61* 82.7 +2.8 84.2 £3.1 83.0 £1.3 77.0 £0.5
2,600 156.3+£2.5 55.51+1.98® 85.86%3.9 85.41x4.5 83.3b£1.7 77.53+0.6

*® Means + SD without a common superscript in the same colurmn are significantly different (P <0.05).
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Table 9. Effect of ME levels of grower diets on average egg weight of layers

Grower diets Egg weight(g /egg)!

ME, kcal /kg 20~24 wk 30~34 wk 40~44 wk 50~54 wk 20~54 wk
3,200 50.52+0.34 59.65+1.27 60.93+1.32 63.89+0.33 58.82+0.62
2,900 50.31+0.91 59.17+0.61 60.42+0.38 63.62+0.49 58.38+0.52
2,600 49.83+0.65 59.73+0.68 60.42+0.73 64.06+0.21 58.51+0.40
! Mean+SD.
Table 10. Effect of ME levels of grower diets on feed intake of layers
Grower diets Feed intake(g /hen /day)
ME, kcal /kg 20~24 wk 30~34 wk 40~44 wk 50~54 wk 20~54 wk
3,200 95.86+1.2 104.41+1.1% 115.80+2.2 134.40£5.1° 112.62+1.08*
2,900 97.20+1.8 98.63+2.1° 116.55+2.9 130.99+2.2°  110.84+0.66
2,600 94.47+2.2 98.35+2.4° 113.67£6.5 128.36+4.8°  108.71+2.01°

2% Means + SD with a different superscript in the same column are significantly different(P<0.05).

Table 11. Effect of ME levels of grower diets on feed /egg of layers

Grower diets Feed /egg(g /egg)

ME, kcal /kg 20~24 wk 30~34 wk 40~44 wk 50~54 wk 20~54 wk
3,200 163.12+11.9 123.49+3.4* 136.59+3.1° 160.80+4.36*  146.00+2.18*
2,900 167.88+ 6.5 119.31+3.8° 138.38+3.4° 157.80+4.03°  145.84+2.20°
2,600 170.30+ 4.6 114.57+2.7° 133.13+7.7° 154.08+£4.01°  143.02+3.57°

@b Means + SD with a different superscript in the same column are significantly different(P<0.05).
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