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ABSTRACT

An experiment was conducted to investigate the effect of feeding split diets for a.m. and p.m. in

laying hens on egg shell qualities, and to study the relationship among the methods of measuring
shell quality with 480 ISA Brown layers during 32~36, 52~56 and 72~76 wk of age, respectively.
A total of 1,080 eggs were collected from 6 treatment groups in every laying period and weighed

individually. Egg specific gravity, egg breaking strength, shell thickness and shell percentage of

eggs were measured, and then correlation coefficients(r) and regression equations were calculated.

By feeding the split diets for a.m. and p.m. differing in ME, CP, and Ca levels, and as the Ca

level of the p. m. diet increased, eggshell qualities were improved(P<0.05). The correlation coef-

ficient values indicate that shell percentage, shell thickness and egg specific gravity are highly

correlated with the egg breaking strength(P<0.01).

(Key words : split diets, egg specific gravity, egg breaking strength, eggshell quality, corre-

lation coefficient, regression equation, )
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Table 1. ME, CP, and Ca levels of experimental diets

a.m, diets p.m. diets

Treatment = e ol /ke  CP.% Ca % ME, kcal /kg  CP.% Ca %
C 2,700 16.0 35 2,700 16.0 3.5
T 2,810 16.5 2.0 2,590 15.5 5.0
T, 2,920 17.0 0.5 2,480 15.0 6.5
T 2,920 17.0 0.5 2,370 14.5 8.0
Ty 2,920 17.0 0.5 2,260 14.0 9.5
Ts 2,920 17.0 0.5 2,150 13.5 11.0

Table 2. Formula and chemical composition of experimental diets

a.m, diets p.m. diets

C Ty Ty-Ts C Ty T, Ts Ty Ts
Ingredients(%) ;
Yellow corn 60.80 63.40 66.00 60.80 5824 5568 53.12 50.56 48.00
Wheat bran 1255 14.35 16.15 12.55 10.77 8.9 7.21 5.43 3.65
Fish meal(60%) 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Soybean meal(45% ) 5.60 560  5.60 5.60 554 548 5.42 536  5.30
Corn gluten meal(60%) 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Limestone 8.80 4.40 - 8.80 13.20 17.60 22.00 26.40 30.80
Tricalcium phosphate 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Lysine(98%) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Choline chloride 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Vit.-min. mix! 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Chemical composition?;
ME, kcal /kg 2706 2816 2926 2706 2596 2486 2376 2266 2156
CP, % 16,12 16.61 17.09 16.12 15,62 1511 14.61 14.10 13.60
Ca, % 3.50 2.01 0.52 3.950 4.99 6.48 7.98 9.47 10.96
P, % 0.61 0.64 0.66 0.61 0.58 0.56 0.53 0.51 0.48
Methionine, % 0.37 0.38 0.39 0.37 0.36 0.35 0.35 0.34 0.33
Lysine, % 0.73 0.75 0.76 0.73 0.71 0.69 0.68 0.66 0.64
Feed cost, won /kg 153.2 1575 161.9 153.2 148.8 144.5 140.1 1357 131.3

! Contained per kg: vit. A, 8,000,0001U; vit . D3, 1,600,000I1U; vit. E, 1,000mg; vit. K3, 2,200mg: vit. B,
400mg; vit. By, 3,800mg; niacin, 16,000mg; pantothenic acid, 7,600mg: biotin, 80mg: folic
acid, 130mg; vit. Bs, 2,060mg; vit. By, 9,600ug: Ca, 12,000mg: Fe, 40,000mg: Zn. 45,
000mg; Mn, 50,000mg; Se, 150mg; Co, 450mg; I, 1,000mg,

2 Calculated values.
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Table 3. Effect of split diets for a.m. and p.m on egg specific gravity

Laying period(wk of age)

Treatment

52~56

72~76

Mean

32~36
C 1.0847 £.0041¢
T, 1.0848+.002°
T, 1.0858+.003°
Ts 1.0858+.,006°
T, 1.0863+.003*
Ts 1.0867 +.003

1.0795+.001°
1.0803+.002°
1.08374.002*
1.0855+.003*
1.0857+.003
1.0863 +£.003*

1.0777 +.006°
1.0793+.008"™
1.0815+.003®
1.0847 +.003*
1.0852+.003%
1.08551.002*

1.0806+.0024
1.08154.003°
1.0836+.002°
1.0853+.003*
1.0857 +.002%
1.0862.001°

1Values(mean+SD) with different superscripts in the same column are significantly different (P <0.05).

Table 4. The effect of split diets for a.m. and p.m. on egg breaking strength(kg /cm?)

Laying period (weeks of age)

Treatment
32~36 52~56 72~76 Mean

C 3.539+.097! 3.310+.386 3.160+%.200 3.336+.136°
T, 3.565%,355 3.417+.223 3.243+ 413 3.408 +.276™
T, 3.648+.409 3.560+.373 3.348+.352 3.519+, 2257
T 3.696.216 3.560+.157 3.448%.236 3.568+.105%
T, 3.823%.162 3.680+.435 3.4934.,152 3.666+.171°
Ts 3.887+.266 3.570+.179 3.505%.150 3.654+.074°

'Means + SD with different superscripts in the same column are significantly different(P<0,05).
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Table 5. The effect of split diets for a.m. and p.m. on egg shell thickness{um)

Laying period(wk of age)

Treatment 32~36 52~56 72~76 Mean
C 368.1+15.9° 355.3% 6.79° 34954135 35764 4.66°
T 3745+ 9.81% 366.5% 6.36° 357.0+19.7 366.0-£7.00%
T 375.3+10.3% 360.2+13.7% 350.2413.7 367,949,908
T 377.5+12.8° 364.7+14.6% 361.7+11.4 368,048, 14°
T, 378.8+ 8.67% 371.8+13.3° 36404213 371,545,252
T 383.0+ 5.80° 374.9+15.2° 366.0+ 8.85 374.6+6.16°

1 Means +SD with different superscripts in the same column are significantly different (P<0.05).

Table 6. The effect of split diets for a.m, and p.m. on shell percentage(%;)

Laying period(wk of age)

Treatment
32~36 52~56 72~76 Mean
C 9.6800.271¢ 9.512+0.16° 9.320+0.40° 9.48640.15°
Ty 9.839+0.51° 9.632+0.18%® 9.372+0.34* 9.616+£0.23>
T, 9.901+0.37%® 9.766+0.43*" 9.498 +0.42% 9.710+0.27%*
Ts 10.06 £0.25% 9.874+0.19 9.627+0.33%° 9.830£0.20%°
Ty 10.12+0.29 9.810+0.41° 9.632+0.21%* 9.810+0.23**
Ts 10.12+0.23* 9.890+0.35 9.79+0.20# 9.907+0.15*

! Means+SD with different superscripts in the same column are significantly different (P <0.05).
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Table 7. Correlation coefficient(r) between egg
specific gravity (ESG), egg breaking st-
rength(EBS), shell thickness(ST) and
shell percentage(SP) of eggs

EBS ST SP
ESG 0.84* 0.79% 0.87
EBS 0.89™ 0.90*
ST 0.84=

** Significant at 1% level of probability.
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Table 8. Simple regression equation between egg breaking strength and egg specific gravity, shell

thickness, shell percentage of eggs

Regression equation SE r? P
e shell breaking strength on egg specific gravity
Y=44.496X —44.792 5.446 - 0.6970* 0.01
e shell breaking strength on shell thickness
Y=0.0167X—2.555 0.519 0.7932* 0.01
o shell breaking strength on shell percentage
Y=0.728X —3.581 0.588 0.8044™ 0.01

= Significant at 1% level of probability.

Table 9. Multiple regression equation between egg breaking strength(Ys, X,), egg specific gravity(Y,,
Xs), shell thickness(Y:, X;) and shell percentage(Y,, X,) of eggs

Regression equation

« egg breaking strength on egg specific gravity,
shell thickness and shell percentage
Y,=391.271 —1.004X, —0.999Xs — 1.000X

e egg specific gravity on shell breaking strength,

shell thickness and shell percentage
Y.=390.412-0.997X; —0.994X,-1.001X,,

e shell thickness on shell breaking strength,
egg specific gravity and shell percentage
Y, =390.045—0.996 X, —0.993X,—1.000X,

e shell percentage on shell breaking strength,
egg specific gravity and shell thickness
Y,=372.529—0.989X, —0.996 X, —0.996 X,

R? P
0.995" 0.01
0.995** 0.01
0.995™ 0.01
0.995* 0.01

* Significant at 1% level of probability.
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