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A Study of Different Sources and Wavelengths of Light on Laying Egg Characteristics
in Laying Hens

Min Ji Kim*, Hee Chul Choi, Ok Suk Suh, Hyun Suk Chae, Jac Cheon Na, Han Tae Bang,
Dong Wook Kim, Hwan Ku Kang and Sung Bok Park

National Institute of Animal Science, RDA

ABSTRACT The chicken eye can discriminate light color, and different light wavelengths may affect reproduction ability. This
study was carried out to identify effect of monochromatic light using light emitting diode (LED) in laying hens. Chickens were
exposed to white light (WL), blue light (BL), yellow light (YL), green light (GL) and red light (RL) made by using LED as well
as incandescent light (IL) (control). All light sources were equalized to a light intensity of 20 lux. The results indicated that the
age of first egg laying and 50 % egg laying in laying hens treated under RL is significantly younger than under other lights
(P<0.05). And the ovary weight of laying hens reared under RL is significantly heavier than under other at from 16 to 20 wks
(P<0.05). The largest number of eggs production was produced in a group with treated with RL by 59 wks of age compared with
any other group. The egg weight of YL was greater than other treatment groups from 26 to 45 wks (P<0.05). The egg shell from
hens treated with RL was the strongest and thickest at 20 wk (P£<0.05). These results suggest that the egg quality of laying hens
reared in different spectrum of LED can be different and RL may enhance the laying performance.

(Key words : laying hen, light, wavelength, light emitting diode (LED), egg)
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Table 1. The light time of laying hens from 14 to 59 wks of age
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Table 2. Summarized results of age at 1st egg laying and 50% egg

laying in laying hens reared under different light spectra

Treatment Age .at Ist Age E.It 50%
egg laying (day) egg laying (day)
WL 114.67 123.00°
BL 117.33* 12733}
Yk 122.00° 13133°
ot 119.00" 13333°
RL 111.67° 118.33¢
Control 114.67 121.33%

WL: white light, BL: blue light, YL: yellow light, GL: green light,
RL: red light, Control: incandescent light.

Values with different superscripts differ significantly among treat-
ments (P<0.05).
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Fig. 1. Effect of monochromatic light on egg production rate in laying hens.
WL: white light, BL: blue light, YL: yellow light, GL: green light, RL: red light, Control: incandescent light.
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Table 3. Effect of different light spectra on ovary weight in laying

hens

Age Ovary weight (g)

(weeks) WL BL YL GL RL  Control

16 0.70°  0.52° 066 079° 085  0.76"
18 905" 098 538" 096" 15.70° 843%
5434

20 4922° 3759 28.59° 39.87° 69.41°

26 5322 6227 5295 5215 5695 5823

WL: white light, BL: blue light, YL: yellow light, GL: green light,
RL: red light, Control: incandescent light.

Values with different superscripts differ significantly among treat-
ments (P<0.05).
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Table 4. Number of egg production of 59-wk-old laying hens reared under different light spectra

Number of egg production / hen (n)

Age (weeks)

WL BL GL RL Control
59 259.98% 249.09° 249.78° 249.82° 271.62° 251.76°
WL: white light, BL: blue light, YL: yellow light, GL: green light, RL: red light, Control: incandescent light.
Values with different superscripts differ significantly among treatments (P<0.05).
Table 5. Egg weight of laying hens reared under 20 lux of light intensity and different light spectra
Age Egg weight (g)
(weeks) WL BL GL RL Control
16 to 20 53.42+1.35 53.07+ 145 53.06+ 1.09 53.29+1.27 53.99+1.16 52.88+ 1.50
21 to 25 61.19+0.75 60.85+0.51 61.13+0.41 61.07 +0.65 60.78 + 0.43 59.96 + 0.46
26 to 30 63.56 +0.34" 63.13+0.23" 64.54+0.35" 63.84+0.23" 62.03+0.11° 62.12+0.19°
31 to 35 63.40 + 0.33" 63.70£0.10° 64.24 +0.39° 63.74+0.19° 61.68 +0.22° 62.52+0.22°
36 to 40 63.31+0.41° 63.26 +0.15" 63.67+0.19" 63.11£0.31° 60.75+0.16° 62.22+0.15°
41 to 45 63.68 + 0.34° 63.01+0.14° 64.70 +0.23" 63.38+0.32% 61.34+0.23° 62.36+0.16"
46 to 50 64.92 +0.36" 64.12 +0.18" 65.03+0.19® 65.08 +0.29™ 62.64 +0.32° 63.90 + 0.29"
51 to 55 66.46 = 0.45" 65.90 +0.20" 66.77+0.19° 66.32+0.27% 64.52+0.24° 65.46+0.21¢
56 to 59 67.03 +0.28" 66.41 +0.24™ 67.54+0.16™ 66.93 +0.30™ 6538 +0.16° 66.08 +0.12°

WL: white light, BL: blue light, YL: yellow light, GL: green light, RL: red light, Control: incandescent light.
Values(Mean + S.E.) with different superscripts differ significantly among treatments (£<0.05).
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Table 6. Egg shell breaking strength of laying hens reared under 20 lux of light intensity and different light spectra

Egg shell breaking strength (kg/cmz)

Age
(weeks) WL BL YL GL RL Control
20 3.69+0.19° 3.78 £0.18% 3.88+0.14" 3.84+0.09% 4.17+0.14" 3.49+0.24°
30 3.56+0.17 3.71+0.17 3.88+0.09 3.80+0.18 3.78+0.18 3.93+0.17
40 2.86+0.18" 3.28+0.23% 3.49+0.12° 3.40+0.19% 3.05+0.16™ 3.16+0.19°
50 3.62+0.16 3.78+0.15 3.78+0.23 336+0.18 3.43+0.16 3.52+0.13

WL: white light, BL: blue light, YL: yellow light, GL: green light, RL: red light, Control: incandescent light.
Values(Mean + SE) with different superscripts differ significantly among treatments (P<0.05).

Table 7. Egg shell thickness of laying hens reared under 20 lux of light intensity and different light spectra

Egg shell thickness (/m)

Age
(weeks) WL BL YL GL RL Control
20 376.0 +5.5° 3782+ 6.0% 380.3+ 6.0 378.1+4.6% 391.5+52% 363.0+7.8"
30 372.6£5.0 369.3+6.2 381.3+8.7 374.6+4.8 380.9+6.7 384.0+6.2
40 3753+9.0 366.0+£9.7 373355 3673103 364.0+7.8 374.0+83
50 400.6+7.7 4013+73 404.0+7.9 3913465 394.6+7.9 394.0 £ 8.6

WL: white light, BL: blue light, YL: yellow light, GL: green light, RL: red light, Control: incandescent light.
Values(Mean = SE) with different superscripts differ significantly among treatments(P<0.05).
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