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Studies on the Dietary Self-selection by Egg-type Layers
K H. Lee and D. S. Lee*
College of Animal Agriculture, Kangweon National University
Chuncheon, Kangweon, Korea 200-701

ABSTRACT

In order to get information for the improvement of feeding systems of egg-type layers, a dietary
self-selection study was conducted. Corn diet, soybean meal diet, wheat bran diet, soybean
meal-+fish meal diet, and limestone diet were individually prepared for self-selection regime.
Forty brown layers were offered either a control laying diet (C) or one of the 3 self-selection
regime consisted of corn-soybean meal-limestone diet (T,), corn- soybean meal-wheat bran-lime-
stone diet (T:) and corn-soybean meal+fish meal-wheat bran- limestone diet (T;) for one wk each
at 31 wk and 41 wk of age. In all dietary treatments, most of the eggs were laid from 0700 h 1300
h and hens consumed more feed, energy and protein on egg forming days than on non-forming
days. On egg forming days, hens fed self-selection regime consumed less energy and protein than
those fed control diet. On egg forming days, the consumption of feed, energy and protein
increased continuously from 1000 h 2200 h in the control diet group but they decreased during the
last 3 hours from 1900 h to 2200 h in self-selection regime groups. Up to 1600 h, calcium intake of
the self-selection regime groups were much less than that of the control group but after that time,
they increased markedly and were much more than that of the control group. The results of the
study suggest that the practical self-selection regime for layers should be developed to meet the
daily cyclic requirement for nutrients without consuming an excess energy and protein at certain
times of the day.
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Table 1. Diet regime for laying hens
Treatments Diet regime
C Control laying hen diet
T Self-selection among corn, soybean meal and limestone diet
T2 Self-selection among corn, soybean meal, wheat bran and limestone diet

Ta Self-selection among corn, soybean meal +fish meal, wheat bran and limestone diet
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Table 2. Formula and calculated analysis of experimental diets

Control Diets for self-selection
diet Corn  Soybean  Soybean meal Wheat Limestone
meal —+fish meal bran
Ingredients;
Yellow corn 62.29 97.99 - - - -
Corn gluten meal 3.48 - - - - -
Soybean meal 12.54 - 97.99 81.72 - -
Fish meal - - - 16.27 - -
Wheat bran 11.81 - = - 97.99 -
Limestone 7.87 - - - - 100.00
Salt 0.25 0.25 0.25 0.25 0.25 -
Tricalcium phosphate 1.13 1.13 1.13 1.13 1.13 -
Vitamin mixture? 0.50 0.50 0.50 0.50 0.50 -
Antibiotics 2 0.05 0.05 0.05 0.05 0.05 -
Methionine 0.08 0.08 0.08 0.08 0.08 -
Total 100.00 100.00 100.00 100.00 100.00 100.00
Calculated analysis;

CP(%) 15.00 8.79 44.48 46.37 15.16 -
ME(kcal /kg) 2,700 3,361 2,185 2,278 1,274 -
Ca(%) 4,40 0.36 0.65 1.18 0.42 38.00
Available P(%) 0.32 0.29 0.41 0.67 0.47 -

1 Contained per kg :vit. A 1,500,000 IU;vit. Ds 250,000 IU;vit. E 250 IU:vit. K3 250mg;vit. B, 1,000mg;vit.
B,, 1,000mg; cholinechloride 35,000mg; niacin 5,000mg: Ca pantothenate 1,000mg; folacin 20mg:BHT
6,000mg: Mn 12,000mg: 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.

Table 3. Diet effects on hen-day egg production and percent of total eggs laid during an 18-hour day

Diet Egg production % of total eggs laid
regime! hen-day, % 04~07 07~10 10~13 13~16 16~19 19~22
Control 76.43 0.9 40.2 47.7 9.4 0.9 0.9
T 79.83 - 29.5 45.3 16.8 8.4 -
T2 73.02 3.3 35.9 35.9 20.6 4.3 -
Ts 77.14 3.7 46.3 33.3 13.0 3.7 -
(TrHTe+Ts) /3 76.62 2.4 37.6 38.0 16.6 5.4 -

1 See Table 1 for Ty, T> and T,
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Table 4. Diet effects on daily consumption of feed, ME, CP and Ca by layers on egg forming day

(mean+SE)
Diet Daily consumption 2
regime! Feed (g) ME (kcal) CP (g) Ca (g)
Control 141.50+5.972 382.0+16.102 21.22+0.902 4.81+0.212
T1 123.40+9.09° 368.2+18.74 P 14.83+0.92°¢ 4.74+0.522
T 142.63+12.032 358.1+16.32b 16.19+0.82¢ 4.82+0.412
Tz 142.76+11.32% 359.1+15.43° 19.02+1.03° 5.03+0.392
(T1+T2+T3) /3 136.26+8.99 361.8+£9.71 16.68+0.56 4.86+0.26

! See Table 1 for Ty, Ty and Ts.

2 Figures with different superscripts in the same column are significantly different (P<0.05).
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Table 5. Diet effects on daily consumption of feed, ME, CP and Ca by layers on egg non-forming day

{mean+SE)
Diet Daily consumption 2
regime ! Feed (g) ME (kcal) CP (g) Ca (g)
Control 103.70+6.932 280.0+21.4° 15.60+1.202 3.53+0.28°
Ti 104.71+7.89° 343.3+£20.72 10.70+0.81° 0.77+0.11°¢
Tz 111.82£12.002 326.9+21.52 11.44+0.75" 1.46+0.25°
Ts 105.54+£17.47% 281.6+27.8" 15.87%£1.722 1.81+0.43°
(T1+T24+Ts) /3 107.36£8.03 317.3+£13.4 12.67£0.62 1.35x0.15

1 See Table 1 for Ty, Ty and Ts.

2 Figures with different superscripts in the same column are significantly different (P <0.05).

Table 6. Diet effects on feed consumption of layers during an 18-hour egg forming day(mean+SE)

Time Feed consumption{g)?

(h) Control Ti T2 Ts (T +T+T3) /3
04~07 17.12+1.33 14.18+1.55 19.08+1.75 15.24+1.46 16.17+1.12
07~10 15.14+0.80 12.92+0.98 17.11£1.56 16.24+1.42 15.42+2.30
10~13 22.22+0.89 20.83+1.23 24.69+£1.92 26.32+1.87 23.61£1.20
13~16 27.31+0.92 23.42+1.55 25.17+2.11 30.44+1.87 26.34+1.31
16~19 20.43+1.05 28.25+2.02 29.63+2.19 31.21+2.27 29.70+1.49
19~22 30.28+0.98 23.80£1.76 26.95+2.50 24.31+2.43 25.02+1.57
Total 1415045972  123.40+9.09° 142.63+12.03% 142.76%11.32% 136.26+8.992

! See Table 1 for Ty, Tz and Ts.

2 Figures with different superscripts in the same column are significantly different(P<0,05).
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Table 7. Diet effects on ME consumption of layers during an 18-hour egg forming day(mean+SE)

Time ME consumption(kcal) !

(h) Control T T2 Ts (Ti+T4+T3) /3
04~07 46.2+3.58 44.8+3.90 46.5+2.47 40.0+2.36 43.8+1.67
07~10 40.9+2.16 46.3%2.45 43.6+2.11 42.242.05 44.0+1.26
10~13 60.0+2.41 67.3£2.59 67.4%2.97 66.9+2.84 67.2+1.63
13~16 73.7+2.48 72.3£2.95 66.9+2.82 68.0+2.51 69.1+1.59
16~19 79.5+2.83 78.4£3.73 76.0+2.66 78.7£2.59 77.7+1.71
19~22 81.7+2.64 59.1+3.12 57.7+3.29 63.3+3.08 60.0+1.85
Total 2 382.0+16.10° 368.2+18.74%® 358.1+16.32°> 359.1+15.43°  361.8+9.71

1 See Table 1 for Ty, Ty and Ts.

2 Figures with different superscripts in the same row are significantly different{P<0.05).

Table 8. Diet effects on CP consumption of layers during an 18-hour egg forming day(mean+SE)

Time CP concummption(g) !

(h) Control T: T2 Ts (Ti+T2+Ts) /3
04~07 2.57+£0.20 1.74+0.17 2.22+0.12 2.08+0.14 2.01+0.08
07~10 2.27+0.12 2.02+0.12 2.01+0.12 2.15+0.14 2.06+0.08
10~13 3.33£0.13 2.66+0.13 2.91+0.14 3.38+0.17 2.98+0.09
13~16 4.10£0.14 2.92+0.18 3.10£0.14 3.98+0.16 3.30+0.09
16~19 4.41£0.16 3.01£0.17 3.30£0.14 4.03+£0.20 3.45£0.10
19~22 4,54+0.15 2.48+0.15 2.74%0.16 3.40£0.22 2.87+0.12
Total 2 21.22+0.90% 14.83+0.92°¢ 16.19+0.82¢ 19.02+1.03° 16.68+0.56

! See Table 1 for Ty, T, and Ts.

2 Figures with different superscripts in the same row are significantly different (P<0.05).

Table 9. Diet effects on Ca consumption of layers during an 18-hour egg forming day(mean+SE)

Time Ca consumption(g) !

(h) Control Th T2 Ts (T1+T+Ts) /3
04~07 0.58+£0.05 0.20£0.03 0.44£0.05 0.31+0.03 0.31+0.02
07~10 0.51+0.03 0.12+0.02 0.31+0.04 0.20+0.02 0.21£0.02
10~13 0.76£0.03 0.23+0.02 0.30£0.03 0.30+0.03 0.28+0.02
13~16 0.93+0.03 0.56+0.09 0.41+0.04 0.42+0.04 0.46%0.03
16~19 1.00+0.04 1.57£0.19 1.25+0.10 1.46+0.13 1.43+0.08
19~22 1.03+0.03 2.06+£0.17 °~ 2.11£0.15 2.34+0.14 2.17+0.09
Total ? 4.81+0.21 4.74+0.52 4.82+0.41 5.03+0.39 4.861+0.26

! See Table 1 for Ty, Ty and Ts.

2 ANOVA indicates no significant differences among diet treatments.



Lee and Lee : Dietary self-selection by egg-type layers 47

el smzA o] A7l EkiEel Z7leke BED
S ERNSR BEElY B AT oA} BaEs
Kol IRV} Zasi9y] Eole) Az,

4, 800 FoRE 2] BEEIAH] ZEmE

O4AIRE] 22A171R] 3A12Y 7H4 9] Azl Zhahe

£ 3= Table 8§ ¥ Figure 13 2z}, = 5—&
SRS RS BHREC) Y BEEmES 1049
FRE 22/ 7HA] Al gRHEEE W8l Table 6)
o 22 Ao JrtslAt. 2y Ay ket
EOHEAR 2 ZEEHE REMOE B SER
EBEE(T, T; 2 Ty)Y ZHRRES HREC)Y
v wste] 164] o1A7IX = 4 HJou} Bz Aol
AZEE 164] o3l deiime] 3243 Tt
o HRE(C) R 34 B2 4aS FEldes ¢
T et

o]Z] 3 #£F = Summerset Leeson(1985) % 2=9}
F(1986)9 daiMz= #lgnt e, ZFEARS
BEBEREA FogA, dzto] FAEZIHA 164] oA
e ZFIREC) Hone BEmuEe] il 164
o|1F W2t o] Alztg el wet g ToRE] Bol
A Zge] FEEel F71ehe o= B, 44
T FE] BEAERE REske "X A%
AAZe AFFADE 2 SHE Al Bk B
KE Hst] 294 X 4 AT, 2 BER| &
7} 7eJo] A4 4= yio] lvtm & 4= ek

Amount grams

oAl : ; A . .
AM 4 7 10 M1 4 7 10

Figure 1. Calcium intake vs. time of egg
forming day
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