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ABSTRACT This study investigated the effect of LED light wavelength (color) on reproductive hormones and egg
production of brown laying hens raised on floor. Red, blue, green and white colors of LED light were four treatments with
four pens per treatment. One hundred forty four Hy-line brown laying hens (47 wks old) were allocated in a floor pen for
six weeks trial. Egg production, egg quality, yolk cholesterol and hormones (17B-estradiol, progesterone) concentrations in
plasma and oviduct were analyzed. Egg production of red group was higher (P<0.01) than that of green group. Haugh unit
of eggs from red group was higher (P<0.01) than that of blue and green groups. Egg weight of green group was heavier
(P<0.05) than that of red group. Shell of blue group was stronger (P<0.05) than that of red and white groups. Shell color
of white group was browner (P<0.01) than that of blue and green groups. Yolk cholesterol of red group was higher (P<0.01)
than that of others. Plasma 17B-estradiol of red group was higher (P<0.05) than that of others at 3™ week, but that of white
group was highest (P<0.05) at 6™ week. Oviduct progesterone of green group was higher (P<0.01) than that of others. The
result showed that the LED colors affect the reproductive hormone concentrations, egg production, egg weight and egg quality.
This study suggested that red LED would be the most appropriate color for floor raising brown laying hens to sustain the
egg production when it begins to decline with aging.

(Key words: LED color, brown laying hens, floor, egg production, reproductive hormones)
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Table 1. Effect of LED colors on overall performance in brown laying hens housed on floor

LED colors
Parameters SEM P-values
Red Blue Green ‘White
HDEP (%) 87.24" 85.38"° 83.79¢ 86.05"° 0.398 0.005
Egg weight (g/egg) 62.98" 63.63% 64.88" 63.08% 0.257 0.013
Egg mass (g/day/bird) 53.90 54.12 54.30 54.33 0316 0.969
Feed intake (g/day/bird) 138.61 133.27 134.65 135.15 0.768 0.066
FCR 2.57 247 248 2.50 0.016 0.099

HDEP, Hen day egg production; FCR, Feed conversion ratio (g feed : g egg mass); SEM, Standard error of means.
"¢ Means in same rows with different superscripts are significantly different (P<0.05).
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Table 2. Effect of LED colors on egg quality parameters in brown laying hens housed on floor

LED colors
Parameters SEM P-values
Red Blue Green White

Shell color' 12.28% 11.85° 12.00™ 12.49° 0.080 0.006

Shell strength (kg/cm® 3.63° 3.82° 3.74% 3.58° 0.035 0.047

Shell thickness (mm) 0.381 0.384 0.380 0.383 0.001 0.474

Haugh unit? 88.45 83.67° 86.65® 85.37" 0.533 0.001

Yolk color’ 5.54 545 532 5.36 0.042 0.273

SEM, Standard error of means.

! Shell color represents colors of egg from 1 (ivory color) to 15 (dark brown).

? Haugh unit is indicator representing freshness of egg that higher score means fresher.

* Yolk color score 1 (light yellow) to 15 (deep red) by color fan indicate increasing reddish yellow color by higher number.
"¢ Means in same rows with different superscripts are significantly different (P<0.05).
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Table 3. Effect of LED colors on yolk cholesterol concentration in brown laying hens housed on floor
LED colors
Parameter SEM P-value
Red Blue Green White
Total cholesterol (mg/g yolk) 18.52° 18.14° 18.22° 17.45° 0.111 0.000

SEM, Standard error of means.

"¢ Means in same rows with different superscripts are significantly different (P<0.05).
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Table 4. Effect of LED colors on concentrations of 17p-estradiol and progesterone of both plasma and oviduct in brown laying hens

housed on floor

LED colors
Parameters Weeks SEM P-values
Red Blue Green White
3 203.56* 151.22° 137.02° 159.14%® 8.963 0.030
17B-estradiol (pg/mL)
6 224.50%4 182.08° 189.53° 263.48* 11.631 0.029
P-values 0.002 0.324 0.213 0.000 - -
In plasma
3 70721 410.74° 463.29 56337 42.105 0.043
Progesterone (pg/mL)
6 528.79° 433.22 418.05 510.97 26.912 0.399
P-values 0.002 0.659 0.766 0.653 - -
17B-estradiol (pg/mg) 6 20.68 21.34 23.57 20.59 0.460 0.055
In oviduct
Progesterone (pg/mg) 6 41.29° 36.84° 126.07* 46.65 10.681 0.000
SEM, Standard error of means.
*® Means in same rows with different superscripts are significantly different (P<0.05).
AB Means in same columns with different superscripts are significantly different (P<0.05).
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Fig. 1. Effect of LED colors on weekly HDEP in brown laying hens housed on floor HDEP, Hen day egg production.
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