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ABSTRACT This study investigated the effects of breed, laying age, and egg storage period on hatching performance. Eggs
were collected from early laying period (27 to 29 weeks old) and late laying period (50 to 52 weeks old) in Hwanggalsaek
Jaeraejong, Korean Rhode Island Red, and Korean White Leghorn chicken breeds. Eggs laid for each period were stored for
3, 7 and 14 days and then hatched. Fertility, hatchability, and embryonic mortality were observed to determine the hatching
performance. The results showed that hatching performance was affected by breed, laying age, and egg storage period with
independently or interactively. The Korean Rhode Island Red breed had the lowest hatching performance. Hatchability and
early embryonic mortality rate increased in early laying period eggs compared to the late laying period, but the late embryonic
mortality rate increased in late laying period eggs. Additionally, hatching performance decreased as the egg storage period
increased. Using breed-specific hatching management techniques, avoiding late laying period eggs, and shortening the egg
storage period to seven days after laying may improve the hatching performance.

(Key words: Korean native chicken, hatching performance, breed, laying age, egg storage period)
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Embryonic mortality (%) =

Number of embryonic dead eggs

x 100
Number of fertile eggs
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Hatchability of fertile eggs (%) =

Number of hatched chicks
Number of fertile eggs

x 100
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Hatchability of set eggs (%) =

Number of hatched chicks
Number of set eggs

x 100
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Table 1. Results of fertility and hatchability according to breed, laying age, and egg storage period, and their analysis of variance

Breeds Laying age Storage period Number of Fertility (%) Hatchability (%)
(weeks) (days) set eggs Fertile eggs Set eggs
3 120 88.3£1.9% 88.7+2.9* 78.3+1.9*
27~29 7 120 90.8+1.7° 86.3+10.3 78.3+8.4°
Hwanggalsack 14 120 88.346.4% 73.5£9.7"¢ 65.0+£10.4™
Jaeraejong 3 120 88.348.4% 77.3£9.4™ 68.3£10.4"
50~52 7 110 90.045.6° 67.8+5.4%4 61.0£5.7
14 120 95.8+1.7" 54.9+16.2%¢ 52.5+15.2%¢
3 120 74.2+43.2° 83.5+14.2° 61.7+8.8%
27~29 7 120 76.7£2.7% 68.5+4.7"4 52.5+3.2%4
Korean Rhode 14 120 84.2410.3" 52.9+12.8% 44.2+10.0%
Island Red 3 120 91.744.3" 79.4+10.9® 72.5+7.4%
50~52 7 120 92.5+3.2° 64.8+13.9" 60.0+13.9"
14 120 91.743.3 43.8+7.4° 40.0+6.1d
3 120 94.243.2° 87.6+8 4 82.5+9.2"
27~29 7 120 89.2+1.7% 77.5£9.6™ 69.249.6
Korean White 14 120 90.0+9.8" 67.4+10.0° 60.0:4.7%
Leghorn 3 120 94.2+1.7° 83.243.6° 78.3+4.3°
50~52 7 120 95.0+1.9° 80.5+11.3" 76.7+12.2%
14 120 96.7+0.0° 74.126.0™ 71.745.8°
Means 89.5+7.2 72.9+15.0 65.1+14.2
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Breeds Laying age Storage period Number of Fertility (%) . Hatchability (%)

(weeks) (days) set eggs Fertile eggs Set eggs

Breed (A) <.0001 0.0001 <.0001

Laying age (B) <.0001 0.0061 0.5741

Storage period (C) 0.1539 <.0001 <.0001

P-values A x B 0.0003 0.0105 0.0007
A xC 0.479 0.1161 0.3959

B x C 0.8738 0.994 0.9848

AxBxC 0.0488 0.6703 0.1414

Values are meantstandard deviation.

24 The different superscripts within column significantly differ.

Table 2. Results of embryonic mortality according to breed, laying age, and egg storage period, and their analysis of variance

Laying age Storage period

Embryonic mortality (%)

Dead inshelled

Breeds (weeks) (days) Farly Middle Late g (%)

3 1.9£2.1° 0.0£0.0° 4.742.0° 4.7+1.8

27~29 7 5.5+6.3%f 0.9+1.9% 6.445.4% 0.9+1.8

Hwanggalsaek 14 15.945.9% 2.9+3.8% 4.0+4.6° 37474
Jaeraejong 8.5+3.7° 0.0£0.0° 8.6+2.6™ 5.5+4.5
50~52 7 8.5+8.5%f 0.9+1.8% 12.6+8.3% 10.147.3
14 11,370 1.842% 23.5+18.5% 8.6+12.7

5.544.1%f 1.1+2.2% 4.543.6° 5.4+6.5

27~29 7 18.4+3.7°¢ 0.0£0.0° 10.9+7.6% 22443

Korean Rhode 14 38.3+8.2° 4.143.3® 1.943.7° 2.943.6
Island Red 7.243.9% 0.0£0.0° 9.8+7" 3.742.9
50~52 7 10.9+5 200r 0.0£0.0° 14.4+5.1% 9.9+7.9

14 23.6+5.8° 5.542.2° 19+11.6® 8.2+3.7

3.6£3.0° 0.0£0.0° 5.4+3.6° 3.5+4.9

27~29 7 15.0+4.5%%" 1.0£1.9% 2.8+1.9° 3.8+4.4

Korean White 14 21.6+8.8™ 1.942.2%® 6.4+1.6° 27434
Leghorn 3 3.6£2.97 2.6+1.8% 4.4+1.8° 6.2+6.1
50~52 7 2,743 4 3.542.9% 7.944.5% 5.3+4.6

14 8.6£2.0°" 0.9+1.7" 14.7£7.1% 1.742.0

Means 11.7+10.0 1.542.3 9.048.3 5.0+£5.6
Breed (A) <.0001 0.4315 0.2139 0.5187

Laying age (B) 0.0004 0.4254 <.0001 0.0165

Storage period (C) <0001 0.0006 0.0348 0.9004

P-values AxB 0.0023 0.2657 0.3252 0.4725
AxC 0.0005 0.0028 0.5734 0.8666

B xC 0.0001 0.6059 0.0081 0.2373

AxBxC 0.7156 0.2406 0.7897 0.5979

Values are meantstandard deviation.

*T The different superscripts within column significantly differ.



Choi and Sohn : Effect of Breed, Age and Egg Storage Period on Hatchability 241

Table 3. Effect of chicken breed on hatching performance

Breeds Hatchability of

Embryonic mortality (%) Dead inshelled

S
Fertility (%) fertile eggs (%)

Early Middle Late eggs (%)

Hwanggalsaek

. 90.3+£5.1*
Jaeraejong

74.8+14.3"

Kor. Rhode 85.1+8.7° 65.5+16.9°

Kor. Leghomn 93.2+4.6" 78.449.8"

Means 89.5£7.2 72.9£15.0

17.3£12.2*

11.7410.0

8.6+6.3° 1.1£2.0 10.0+10.2 5.6£6.8

1.8+2.7 10.148.3 5.4+5.3

9.2+8.1° 1.62.1 6.9+5.1 3.9+4.1

1.542.3 9.0+8.3 5.0£5.6

Values are meantstandard deviation.
*® The different superscripts within column significantly differ.
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Fig. 3. Effects of the interaction of chicken breeds and egg
storage periods on early embryonic mortality during hatching.
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Table 4. Effect of laying age on hatching performance

ek

Laying age Fertility (%) Hatchability of Embryonic mortality (%) Dead inshelled
0 .
(weeks) fertile eggs (%) Early Middle Late eggs (%)
27~29 86.2+7.9° 76.2+14.0° 14.0+12.0° 13423 5.2+4.4° 3.3+4.2°
50~52 92.9+4.4° 69.5+15.2° 9.4+6.9° 1.742.3 12.849.5° 6.6+6.3"
Means 89.5+7.2 72.9+15.0 11.7£10.0 1.5£2.3 9.0+8.3 5.0+£5.6
Values are meantstandard deviation.
*> The different superscripts within column significantly differ.
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Fig. 4. Effects of the interaction of laying ages and egg storage
periods on early embryonic mortality during hatching.

Table 5. Effect of egg storage period on hatching performance
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Egg storage Fertility Hatchability of Embryonic mortality (%) Dead inshelled
period (days) (%) fertile eggs (%) Early Middle Late eggs (%)
3 88.5+7.8 83.348.9" 5.043.7° 0.6£1.4° 6.2+4.0° 4.84+4.2
7 89.0+6.4 74.2£11.5 10.2+7.2° 1.1£2.0° 9.2+6.4" 5.4+5.9
14 91.147.1 61.1+14.7° 19.9+11.1° 2.842.8" 11.6+11.6 4.6+6.3
Means 89.5+7.2 72.9+15.0 11.7+10.0 1.5£2.3 9.0£8.3 5.0£5.6

Values are meantstandard deviation.
@7 The different superscripts within column significantly differ.
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