HEEE 14(2): 113- 123( 1987)

EEURZEC] ol A HURRERT o] SR mlAE

ZE - SHEY - S
BEASEE SEAL
(1987, 9. 30#%)

Effect of Oviposition Time on Egg Qualities in Laying Hen

Choon Ji Yi, Sun Boo Chung* and Sea Jung Oh

College of Animal Husbandry, Kon-Kuk University
(Received September 30, 1987)

SUMMARY

This study was carried out to investigate the effects of age of hen and oviposition time on egg
weight, egg shell quality and egg shape index in White Leghorn laying hens, The data were collected
from 150 laying hens for about 4 months from September 1, 1986 to January 6, 1987. The results
obtained from this study were summarized as follows :

The percentage of the eggs produced before noon was decreased and that of the eggs produced
after noon was increased as the hen gets older, Egg weight was increased rapidly to 270 days of
age but after 270 days of age the rate of egg weight increase was slowly downed, The egg shell
thickness became thinner and egg shell breaking strength was reduced and egg shape index was increa —
sed as the hen gets older,

The egg weight was decreased as the oviposition time was proceeded and the regression coefficients
of egg weight on oviposition time were —(. 6788~ —0.4170, which means that the egg weight
was decreased 0,4170~0.6788g per one hour delay of oviposition time, Egg shell thickness was
increased 0, 00377 ~0.00643mm and egg shell breaking strength improved 0, 0287~0.0349kg/ cm?
per one hour delay of oviposition time, But it seems that there was no relationship between the
oviposition time and the egg shape index.
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Table 1. Formula and chemical composition

of experimental diets

Items % Items

Ingredients:
Yellow corn 61.9

Chemical composition:
Metabolizable energy

Wheat bran 6,7 2,700Kcal /kg
Soybean meal 17,0 Crude protein 16.1 %
Fish meal 4.0 Calcium 3.5% %
Limestone 8,45 Phosphorus 0.57 %
Tricalcium 1.0

phosphate

Salt 0.3

Vit.-Min.Mix* 0.5
Antibiotics ** 005
Antioxidant *** 0.1

Total 1000

» Contained per kg: Vit. A 1,50,000IU;Vit.
D, 250,0001U;Vit. E 2501UVit.K; 250mg; Vit.
B, 1,000mg ; Vit.B,, 1,000 mcg; Cholinechloride
35, 0mg 3 Niacin 5,000ng; Ca phantothenate
1,000mg ; Folacin 20mg ; B.H.T. 6,000mg ; Mn
12,000 g ;Zn 9,000mg ; Fe 4,000mg ; Cu 500mg;
1250mg ; Ca 7,150mg; UGF 200,000mg

x» Contained per kg: Kitasamycin 10 4;
Colistin sulfate 3¢

«#% Contained per kg: Ca-propionate 940 ¢

. #8 4 =8
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Table 2. Percent of egg production in relation to oviposition time and age

180 days of age 210 days of age 240 days of age 270 days of age 300 days of age

Oviposition
N No. cumu- No, cumu- No, cumu- No, cumu- No. cumu-
time ’ % lative % lative % lative - % lative’ % lative
egg (%9 ege (%) egg (%) ege (%9 ege (%9
Before 7 42 59 59 43 4.5 45 3B 4.0 4.0 40 4.4 4.4 42 4.7 4.7
7~ 8 61 85 144 56 538 10,3 54 5.7 9.7 66 7.2 11.6 79 8.8 13.5
8~ 9 18 259 40,3216 224 32,7192 20.3 30.0 166 81.1 29.7 140 15.6 29.1
9~ 10 123 17,3 576 239 24,4 57.1 213 22.5 52.5 185 20.2 49.9 158 17.7 46.8
10 ~ 11 117 16,4 740 135 14,2 71,3124 13.1 65.6 131 14.3 64.2 140 15.6 62.4
11 ~ 12 83 11,6 85,6 100 10,4 81,7113 11.9 77.5 102 11.2 75.4 125 14.0 76.4
12~ 13 55 7.7 93.3 86 8.9 9.6 80 8.5 86.0 8 9.2 84.6 107 12.0 88.4
13~ 14 21 29 96,2 42 4.3 949 76 8.0 94.0 79 8.7 93.3 46 5.2 93.6
14~ 15 15 2,1 983 35 3.9 9.5 37 3.9 97.9 39 4.3 97.6 33 3.7 97.3
After 15 12 1.7 100 4 1.5 100 18 2.1 100 21 2.4 100 22 2.7 100
Total 714 100 966 100 945 100 913 100 892 100
L @ daye %, 270 Aol 18.1%, 300H#& = 15.0%
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Fig. 1. Percent of egg production in relation
to oviposition time and age.
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Table 3. Egg shell qualities and egg shape index in realation to age of hens

Egg shell

A Beg meight 28 oneas Srength 8 Bgg shape
(mum) (kg/cd)
180 51.69 +3.028* 0.385+0.026" 3.740 +£0.084° 71.11 £0.785°
210 55.36 +1.814"° 0.385+0.012* 3.641 +0.0959* 71.33+0.759°
240 57.91+1.789°¢ 0.380+0.013° 3.613 +0.1009" 72.51 +£0.860"
270 60.52 + 2.139¢ 0.374+0.013° 3.575 +0.0951°¢ 73.87 +1.266°
300 61.86+1.276° 0.373+0.015° 3.454 £0.1065° 74.44 +1.013¢

a,b,c Means within a column with different superscripts are significantly different( p(0.05)
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Table 4. Egg weight in relation to oviposition time and age ( Unit: )
Age (days)
180 210 240 270 300

Before 7 52.7+5.27% 59.2 + 4.59*
7~ 8 54.5%5.66° 56.9 + 3.65°
8~ 9 53.1+3.18" 56.0 £3.21°¢
9~10 52.7*3.43%¢ 55.6 + 3.20°¢
10~11 52.2+3.80¢°¢ 55.5 £3.74°
11~12 52.1%3.89¢% 54.6 + 3.98¢
12~13 51.7+3.33¢ 54.1%4.17°
13~14 49.6%4.95° 54.0 + 3.78¢
14~15 49.2 £4.59° 54.0 £4.76¢

After 15 49.1%5.47° 53.7+5.40°

Mean 51.69 +£1.81 55.36 +1.71
b -0.5461 -0.5164

57.91+1.79

61.0+4.07° 62.8 £6.26* 63.7 =5.24°
59.4 + 4.10° 63.1%4.06* 63.2£4.11°°
59.3+3.99° 62.6 £3.99*  62.8 £3.96°
58.6 +4.11%° 61.6x3.52> 62.7x3.12°
58.0+3.99°% 60.6%x3.50° 62.0 +2.99%¢
57.6 £4.119¢ 60.4x4.51°¢ 61.6 & 3.24%
57.1+4.87°F 60.2+4.23° 1.5 +3.69%
57.1+5.11f 58.8+4.77¢ 61.1 + 3.96°f
56.4 = 5.24°¢ 58.8 +£5.104 60.3+4.11f¢
54.6 £5.65 56.3%x5.42° 59.7+4.96°
60.52 +£2.13 61.86+1.28

-0.5727 -0.6788 -0.4170

s,bc Means within a column with different superscripts are significantly different (P (0.05).
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Fig. 2. Egg weight in relation to oviposition

time and age.
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Table 5. Egg shell thickness in relation to oviposition time and age
(Unit: mm )
Oviposition Age (days)
time 180 210 240 270 300
Before 7 0.33520.0387® 0.369 =0.0386* 0.361 £0.0454* 0.354 +0.0289* 0.350 + 0.0277°
7 ~ 8 0.372:0.0280" 0.372 £0.0376*® 0.369 = 0.0271° 0.364 £0.0156° 0.359 = 0.0289"°
8 ~ 9 0.376+0.0248% 0.376 £0.0361° 0.371 £0.0250° 0.365 * 0.0302> 0.365 = 0.0205"°
9 ~ 10 0.385+0.0234° 0.384 +£0.0367° 0.375 £ 0.0231%¢ 0.370 = 0.0357®° 0.367 % 0.0305¢
10 ~ 11 0.385 +0.0234° 0.384 +0.0367° 0.375 £ 0.0231% 0.370 = 0.0357"%° 0.367 = 0.0305°¢
11 ~ 12 0.388 £0.0640° 0.384 =0.0381° 0.380 + 0.0120°¢ 0.374 £ 0.0244°9 0.376 = 0.0324¢
12 ~ 13 0.399 +£0.0280°¢ 0.394 +0.0359¢ 0.385 + 0.0243% 0.377 £0.0328¢ 0.381 + 0.0329¢
13 ~ 14 0.401 +£0.0440° 0.39%4 +0.0376° 0.384 £0.0276¢ 0.380 £0.0311¢ 0.386 =+ 0.0389°f
14 ~ 15 0.403 £0.0201¢ 0.391 = 0.0400°¢ 0.399 + 0.0301° 0.388 =0.0348° 0.389 = 0.0390¢
After 15  410+0.0277° 0.410 £0.0404° 0.401 = 0.0376° 0.400 £ 0.0341° 0.396 = 0.045]1°
Mean 384 £0.0216 0.385 +0.0124  0.379+0.0120 0.374 +0.0131 0.373 £0.0146
b 0.00643 0.00377 0.00406 0.00413 0.00473

a:b¢ Means within a column
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Fig. 3. Egg shell thickness in relation to
oviposition time and age.
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with different superscripts are significantly different (P {0.05)
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Table 6. Egg shell breaking strength in relation to oviposition time and age

(Unit:kg/ cf )
Oviposition Age (days )
tme 180 210 240 270 300
Before 7 3.61+£0.688* 3.51+0.647° 3.50£0.533% 3.47 £0.347* 3.32%0.312*
7~ 8 3.65%0.651° 3.52+0.604" 3.48+0.428* 3.47+0.367* 3.33+0.276°
8~ 9 3.67+0.597" 3.54 +0.542% 3.51+0.423¢ 3.50 +£0.357° 3.35%0.215°
9~10 3.70+0.514° 3.61 +0.344° 3.57+0.2669 3.51+0.248% 3.40 +0.210°
10~11 3.71%0.576° 3.63 £0.376¢ 3.60+£0.214° 3.54 £0.276° 3.43+0.198¢
11~12 3.75%x0.612% 3.67£0.375° 3.61£0.351° 3.57+0.217%° 3.46+0.217°
12~13 3.79+0.676° 3.68 £0.507° 3.65+0.354f 3.61 +0.316° 3.50 +0.245f
13~ 14 3.81%0.7547 3.72 £0.542f 3.71+0.424¢ 3.64+0.2467 3.56+0.317°
14~15 3.81%+0.9117 3.75+0.524°¢ 3.74+0.427% 3.70+0.415° 3 57 +£0.346°
After 15 3.90 +0.816% 3.78 +0.765" 3.76 £0.516® 3.74+0.367" 3.62%0.357"
Mean 3.74+0.088 3.64 £0.096 3.61+0.101 3.58 £0.095 3.45+0.106
b 0.0287 0.0314 0.0328 0.0307 0.0349

&b¢ Means within a column with different superscripts are significantly different(P{0.05)
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Fig. 4. Egg shell breaking strength in relation
to oviposition time and age.
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Table 7. Egg shape index in relation to oviposition time and age

Oviposition Age (days )

time 180 210 240 270 300

Before 7 70.0t5.77° 71.0 £ 4.56** 74.0+3.75" 73.5+£3.95°* 75.3 = 2.69*¢
7~ 8 70.7+5.23° 72.1+7.59% 72.0 +3.46° 72.3+£2.92°  76.0 £2.82¢
8~ 9 72.3%4.17° 71.0 £5.00% 72.8 +2.54° 73.6 = 3.05%  74.8 + 2.58%
9~ 10 71.3%+4.08°% 70.8 £4.28°® 2.8 +3.44° 72.8 +2.54%®  73.2 +4.00%
10~ 11 70.6 +5.21° 71.1+5.65%¢ 71.9 +2.69° 73.7 £3.45*>  74.3 + 3.50%b¢
11~ 12 72.2%5.30" 70.3+5.29* 71.8 £2.39° 73.6+2.69*® 73.5+ 3.05°
12~ 13 72.0 +4.56° 70.8 £5.44% 72.0 +£3.24° 75.2 £2.38%  74.9 + 3.75%d
13~ 14 70.8+6.11° 73.0+4.19¢ 7.0 +2.88" 73.0+£3.23%®  73.8 & 3.41*°
14~ 15 70.5+7.00% 71.7 = 6.48% 71.8 +3.02° 76.6 £ 2.88° 73.2 & 3.47°

After 15 70.9 £5.65° 71.4 £0.523*>* 2.2 +5.41* 74.4 £3.61°¢  75.4 £3.24¢

Mean 71.11 £0.786  71.33+0.759 72.5 +0.860 73.9+£1.27 74.4 +1.01
b 0.0176 0.0606 —0.0855 0.2560 —0.1176

a,b,c
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Fig. 5. Egg shape index in relation to
oviposition time and age.
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Means within a column with different superscripts are significantly different( P{0.05)
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