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ABSTRACT
The study was carried out from September 22 to October 27, 2024, in the

poultry field at the Department of Animal Production, College of Agriculture /
University of Kufa. The study aimed to investigate the effects of monochromatic light
on broilers (Ross 308) and their productive characteristics. 180 one-day-old male
Ross308 crossbred broiler chicks, were used. Each chick weighed an average of 42.5
grams. The chicks were fed three different diets: From one to ten days of age they
were fed a starter diet, from eleven to twenty-four days, they were fed a grower diet;
and from twenty-five to thirty-five days, they were fed a finisher diet. The three diets'
respective energy contents were determined to be 2975, 3050, and 3100 kcal/kg. In
that order, the protein content was also determined to be 23, 21.50, and 20.08 %. By
employing a random distribution method, the one-day-old chicks were divided into
four treatments. Each treatment consisted of 45 chicks, with three replicates. Each
duplicate had 15 males. The treatments that were given were T1 (control, white light),
T2 (blue light), T3 (red light), and T4 (green light).The study's findings revealed a
statistically significant increase (P < 0.05) in the ultimate live body weight, total
feed consumption, testosterone, and overall weight increase(day 35) of the avian
subjects in the T2 (' blue light ) in comparison to the control group, T1 and the other
groups. The feed conversion ratio for the birds experienced a substantial
enhancement.
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INTRODUCTION

Rising competition and energy costs in the poultry sector are the major contributing
factors making producers look for lower production costs. To ensure economic viability,
management efforts must be directed towards enhancing poultry welfare and performance
in an integrated and synchronous manner. Concerns about the quality of the product and
the conditions in which the poultry is bred have recently increased among producers and
consumers (Harper G, 2001).

Avian vision is highly dependent on light conditions, affecting their ability to
distinguish colors and visual acuity (Calvet S, 2009). Furthermore,a minimum
illumination of 20 lux is required for the lighting system in a chicken house to facilitate
easy vision and thorough inspection (rspca, 2013). Human and domestic fowl are
distinguished in spectral sensitivity, significantly impacting broiler chickens' well-
being, behavior, and productivity. They have great sensitivity to ultraviolet, blue, green,
and red light spectra (Prescot NB, 1999). This sensitivity is mediated mainly through their
retinal and deep brain photoreceptors (Kuenzel WJ, 2015). Additionally, they have three
evolved light-sensitive receptors in the brain that substantially affect their biological and
physiological functions ( Retinal Photoreceptors (in the eyes) , Pineal Gland
Photoreceptors and Deep Brain Photoreceptors or Encephalic Photoreceptors) (Bertolucci
C, 2004) and (Wyse C, 2009). Producers can manipulate and control variables such as
temperature, humidity, ventilation, gases, intrusion and effusion intensity, duration, and
light color to increase revenue. Light being involved in many physiological and behavioral
processes is the most significant of the factors described above (Olanrewaju HA, 2006).
Light has three main components: spectral content, color, and photoperiod (duration)
(Olanrewaju HA, 2006). (Anja, 2015) Explains that different inputs from different visible
spectrum wave types estimate the light wavelengths. Turning on a few lights could affect
poultry performance (Jin E, 2011). Reddish-orange light promoted reproduction, while
green light increased growth rate (Rozenboim I, 2004). Exposure to green light encourages
young birds to grow, and old birds are stimulated by blue light (Classen HL, 2004).
(Levenick, 1988) observed that female and male turkeys grew significantly under blue light
(BL) until 16 weeks. A new light source, such as an LED lamp, was added to determine
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the role of monochromatic light in broiler growth and performance and to clarify the
relevant mechanisms in this study. Artificial illumination, defined as manipulating either
or all of light duration, color and intensity, is now widely used to increase broiler
performance using a single light source.

The introduction of inexpensive and energy-efficient monochromatic light sources
like LED lamps may enhance broiler production, which would be of considerable value for
the broiler farmer whilst at the same time reducing electricity use.

MATERIAL AND METHODS

The study was carried out from September 22 to October 27, 2024, in the poultry
field at the Department of Animal Production, College of Agriculture, and University of
Kufa. The study aimed to investigate monochromatic light's effects on broilers' productive
characteristics. On average, 180 one-day-old Ross 308 crossbred male broiler chicks were
used; Average Weight of chicks was 42.5 g. twelve cages (each 3 m2in surface area) were
used.

Chicks were provided ad libitum access to feed and water; the chicks were fed three
different diets as follows:- From 1 to 10 days of age, they were fed a starter diet- From 11
to 24 days of age, they were fed a grower diet- From 25 to 35 days of age, they were fed a
finisher diet The corresponding energy contents of the three diets were 2975, 3050, and
3100 kcal/kg, respectively. The protein percentage was determined as 23%, 21.50%, and
20.08%, respectively. The one-day-old chicks were divided into four treatments using a
random distribution technique. The experiment consisted of four treatments, each of which
included three replicates of 15 males. The applied treatments were:

- T1 (control, white light) - T2 (blue light) - T3 (red light) - T4 (green light)

The room temperature was maintained at 3 4the first week and then reduced C for® daily
until it ,reached 24°C which was maintained until the end of the experiment. From the first
day, all broilers were exposed to either Blue (480nm), Green (560 nm), Red (660 nm), or
White (400 to 700 nm), using monochromatic LED lamps until the end of the experiment.
All light sources were equalized to 40 Lux for the first week, then reduced to 10 Lux from
week 2 till the end of the experiment at the head level of birds on a light schedule of 23 h
light 1h dark (23L:1D).

Measurement of Productive Performance

The electronic scale was used to record body weights (g) on days 1,7,14,21,28, and
35 at 08:00 h. In addition, the weekly feed consumption (g) of each pen was recorded at
08:00 h, and the feed conversion ratio of each pen was calculated
[feed conversion ratio = feed consumption (g)/ net Body Weight gain (g)].

Birds were exsanguinated, plucked, and eviscerated (carcass devoid of head, shank,
viscera, and abdominal fat). The conditions on the slaughter line were non-stressful. After
the experiment, the eviscerated carcass and the breast, thigh, back, wing, and neck were
weighed (Cao J. W., 2012) (Table 6)
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Table 1. The experiment used components of the starter, growth, and final diets.

Feed ingredients Starter diet 1-10 Grower diet 11-24  finisher diet 25-35

used day day day
yellow corn 50.50 54.00 58.00
Soybean 48% 36.00 32.00 27.50
Crushed wheat 8.00 8.00 7.00
Premix* 2.50 2.50 2.50
Corn oil 1.50 2.00 3.50
Dicalcium
ohosphate™* 0.1 0.1 0.1
Limestone 1.1 1.1 1.1
Salt 0.3 0.3 0.3
Total 100 100 100

Chemical composition

Energy (Kcal/Kg) 2975 3050 3100
Crude protein% 23 21.50 20.08
Total calcium% 1.102 1.09 1.08
Available
ohosphorusd 0.74 0.72 0.71
Energy/crude 129.34 141.86 154.38

protein ratio

*Commercial protein concentrate was used with ready energy content estimated at 4900-kilo calories/kg, crude protein 18%, fat 1.1%,
calcium 15-19%, lysine 9.4%, phosphorus 6.8%, sodium 4.8%, chlorine 5.8%, methionine 7.8%. Methionine + cysteine 7.8%, threonine
0.55%, a mixture of vitamins and rare minerals to meet the bird’s needs.** Dicalcium phosphate contains 22% inorganic calcium and
8% inorganic phosphorus. Chemical composition was calculated according to Ross company instructions (ross, 2022).

Measurement of testosterone

Blood samples were collected from the brachial veinat 0800 h on days 21
and 35. The testosterone level in the plasma was determined using chicken testosterone
ELISA kit CAS: ADL-EL-CKO00048 (Shanghai ldeal Medical Technology Co., Ltd )
(Table 7).

Experimental design and Statistical analysis

Experimental treatments were assigned in a completely randomized design (CRD),
and the experimental data were statistically analyzed using the SAS 2012 program (sas,
2012). The means of the treatments were compared at a level of significance (P<0.05) using
Duncan’'s Multiple Range Test (1955) (Duncan, 1955)
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RESULTS AND DISCUSSION

The effects of monochromatic light on broilers' BW (body weight) are shown in
Table 2. When the broilers were reared under single monochromatic lights, observed larger
BW of birds under blue light (T2) and red light (T3) than the BW under white light (T1)
and green light (T4) in week 1 . Week 2 we noticed a significant increase in (T2) compared
to (T4) , week 3 there were significant increase in treatments (T1,T2,T3) compared to (T4)
. In week (4,5) we noticed a significant increase in BW of (T2) blue light compared to the
control and other treatments

Table2. The effect of monochromatic light on the body weight of broilers Ross308.

Treat Day 1 Week 1 W";\Sli 2 Week 3 Week4  Week 5
1227, _

TL(WL)  425:014 166.6+2.71b 459.8+1246ah - ro1t2722 141:;32 ; 12325%21%

T2 (BL) 42.4+0.04  182.6+3.29a  478.7+6.94a  906.6+4.71a ié?;ja 1125332 .
3+18. _ _

T3(RL)  427+000 1835:2.05a 4628+2.71ah o oiiol8 ig%ffb iifglﬁb

14007 2169.4

TA(GL) 4262023 167.4:031b  440:681b  8297¢1308b 0 2004

Significance N.S *

*

*

*

*

*Means followed by different letters within a column are significantly different according to Duncan's multiple range tests (P<0.05),
where NS indicated no significance. Treatments are: T1 white light (control), T2 blue light, T3 red light, and T4 green light.

Table 3 demonstrates the effects of monochromatic light on the weight gain of broilers.
Week 1 the weight gain of birds raised under (T2, T3) was significantly greater than that
of birds raised under (T1, T4) . Week 2 there was no significant differences. Week 3 (T1)
is significantly higher than (T4) while there is no difference between (T1, T2,T3) . In week
4 there is a significant increase in WG of (T2) compared to (T1 and T4), while in week 5
there isa significant increase in WG of blue light treatment (T2) compared to all treatments.
In cumulative (T2) is significantly better than control and other treatments.

Table 4 shows how broiler feed consumption is affected by monochromatic light.
A single monochromatic light source was used to raise the broilers. This study shows a
significantly increased feed consumption for birds reared under (T2 and T3) compared to
(T1 and T4) in the first week, while second week shows a significant increase for (T2)
compared to (T4) . Week 3 the treatments (T1 ,T2 and T3) are significantly higher than
(T4) . In week 4 (T2) is significantly higher than (T1 and T4) , and (T3) is significantly
higher than (T4) . Week 5 there was no significant differences. In cumulative (T2) is
significantly higher than control and other treatments.
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Table3. The effect of monochromatic light on the body weight gain of Ross 308 broilers

Treat Age i
Week 1 Week 2 Week 3 Week 4 Week 5 Cumulative
T1(WL) 124.1+2.65b 293.2+13.16 455.3+14.85a 566.5+17.69c 747+17.72b 2186.1+50.56b
T2 (BL) 140.243.27a  296+9.19 427.9+2.87ab  658.4+3.70a  794+13.82a 2316.1+22.45a
T3 (RL) 140.842.11a 279.3+1.24 426.5%17.50ab 626+12.19ab  735.3+18.22b 2207.9+67.03b
T4 (GL) 124.840.53b 272.6£7.03 389.7415.49b 579.6+20.87bc 760+20.15b 2126.7+32.34b
Significance * N.S * * * *

*Means followed by different letters within a column are significantly different according to Duncan's multiple range tests (P<0.05),
where NS indicated no significance. Treatments are: T1 white light (control), T2 blue light, T3 red light, and T4 green light.

Table4. The effect of monochromatic light on the feed consumption of broilers Ross 308

Treat __Age .
Week 1 Week 2 Week 3 Week 4 Week 5 Cumulative
T1 (WL) 124.4+3.28b  344.2+10.28ab  572+19.36a  781+27.39bc  1099.2+13.99  2920.8+65.56b
T2 (BL) 136.6+3.09a 349.3+3.53 a 572.6£8.52a 871.2+7.53a 1117.7¢44.70  3047.3+43.90 a
T3 (RL) 139.9+1.08a  340.2+6.71ab  556.6+7.93a 826.4+14.24ab  1098.6+8.04  2961.7+30.03b
T4 (GL) 123+1.24 b 324.2+4.90 b 518.247.34b  758.6+19.43 c 1072.5£5.16  2796.5+36.50 ¢
Significance * * * * N.S *

*Means followed by different letters within a column are significantly different according to Duncan's multiple range tests (P<0.05),
where NS indicated no significance. Treatments are: T1 white light (control), T2 blue light, T3 red light, and T4 green light.

There were no significant differences in feed conversion ratios in weeks 1, 2, 3 and

5, as well as in the cumulative period. In week 4 there is a significant decrease in (T1)
compared to other treatments However, notice a slight improvement (not significantly) in
birds reared under blue light (T2) and green light (T4) in weeks (4,5 and cumulative)
compared to birds reared under red light (T3) and white light (T1 control).

The statistical analysis did not show significant differences in the carcass, still an

improvement in the size of the breast area was noticed in the blue light treatment (T2)
compared to the other treatments. Moreover, an improvement in the size of the thigh area
in the green light treatment (T4) was noticed, which was higher than other treatments.

Table5. The effect of monochromatic light on the feed conversion ratio of broilers Ross 308

Treat Age .
Week 1 Week 2 Week 3 Week 4 Week 5 Cumulative
T1 (WL) 1.002+0.02 1.173+0.01 1.256+0.002 1.378+0.01a 1.471+0.03 1.336+0.009
T2 (BL) 0.974+0.01 1.180+0.02 1.338+0.02 1.321 b+0.01 1.403+0.03 1.313+0.01
T3 (RL) 0.993+0.01 1.218+0.01 1.305+0.03 1.3204+0.01 b 1.49440.02 1.341+0.02
T4 (GL) 0.985+0.006 1.189+0.01 1.329+0.03 1.308+£0.01 b 1.411+0.03 1.314+0.01
Significance N.S N.S N.S * N.S N.S

*Means followed by different letters within a column are significantly different according to Duncan's multiple range tests (P<0.05),
where NS indicated no significance. Treatments are: T1 white light (control), T2 blue light, T3 red light, and T4 green light.
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Table6. The effect of monochromatic light on the carcass of broilers Ross 308

Treat breast % thigh% back% wing% neck%
T1 (WL) 37.4+0.32 27.2+0.84 17.16+1.04 10.6+0.38 4.76+0.03
T2 (BL) 38.1+0.83 28.1+1.19 16.8+1.06 10.4+0.23 4.7+0.30
T3 (RL) 36.4+0.36 27.8+0.69 19.3+0.70 9.9+0.15 4.28+0.31
T4 (GL) 34.56+2.26 29.46+0.96 19.2+0.79 9.9+0.51 4.26+0.39

Significance N.S N.S N.S N.S N.S

*Means followed by different letters within a column are significantly different according to Duncan's multiple range tests (P<0.05),
where NS indicated no significance. Treatments are: T1 white light (control), T2 blue light, T3 red light, and T4 green light.

The amount of testosterone in the plasma was measured using chicken testosterone Elisa
kit CAS: ADL-EL-CKO00048 (table 7), which shows a significant difference in plasma
testosterone level between treatments. BL (T2) was significantly higher than the other
treatments while (T1,T3) were significantly higher than (T4) at 35 days.

Table7. The effect of monochromatic light on the testosterone level of broilers Ross 308

Ageltreat T1(WL) T2(BL) T3(RL) T4(GL) Significance
21 day 7.17+0.99 7.69+1.64 9.66+1.18 5.22+1.85 N.S
35 day 8.11+0.33b 10.28+0.35a 8.46+1.35b  6.63+0.36¢ *

*Means followed by different letters within a column are significantly different according to Duncan's multiple range tests (P<0.05),
where NS indicated no significance. Treatments are: T1 white light (control), T2 blue light, T3 red light, and T4 green light.

The chicken eye can perceive a broader part of the light spectrum than mammalian
eyes. The light environment affected the growth and development of broilers, especially
the color (wavelength) of light. In the present study, blue light promoted growth, especially
in the later stages, corroborating the results of a previous study (Cao J. W., 2008). The
current study reported that growth and productive performance were better when broilers
were reared under blue monochromatic light. A similar finding was also reported in Anak
(Rozenboim I, 2004)and Ross broilers (Karakaya, 2009). Previous studies have reported
that heat stress and environmental factors were important in final production performance
(AL_ Hatchami & ALshukri, 2023). Compared to broilers raised under red light, those
raised under blue light showed superior growth and productivity. This phenomenon may
be explained by blue light strengthening the immune system and reducing the stress
response in broilers (Xie D. Z., 2008). Conversely, (Ke, 2011)found that blue light may
improve meat quality more than red light by reducing oxidative stress. Second, it could
have something to do with how blue light affects the epithelium of the small intestine. (Xie
D. J., 2011) Found that blue light was more effective than red light at promoting the
growth of intestinal villi. Our results, which showed a lower feed conversion ratio in
blue light, support this theory. Third, it might have to do with the hypothalamus's
stimulation of testosterone secretion and promotion of myofiber growth in blue light as
opposed to red and white light (Cao J. W., 2008), (Mobarkey, 2010), and (Rierson, 2011)
. However, more study is required to determine how various combinations of
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monochromatic lights impact hormone secretions regulated by the hypothalamus.
According to some studies, photoperiod did not affect the plasma testosterone levels in
turkeys (Skrbi¢ Z, 2012), but it did impact broiler levels (Serra, 2012). Also, the plasma
testosterone level of broilers raised was measured by the T Elisa kit under different
monochromatic lighting conditions. According to the results, monochromatic light may
impact testosterone secretion (Table 7). RL had higher plasma testosterone concentrations
in the early stages than other treatments, but no significant difference was observed. In BL,
the testosterone level was significantly higher than the other treatments in the later
stages (35 days). According to reports, hormones, neuronal innervation, and
other growth factors all influence muscle growth. Numerous studies have shown that
testosterone is crucial for maintaining muscle mass and force (Rierson, 2011)
and controlling muscle growth (Xie D. Z., 2008)- (Xie D. J., 2011). Our findings in
broilers raised under different monochromatic lights showed that variations in testosterone
levels corresponded with increases in body weight.

CONCLUSION

The current study shows that male broilers (Ross 308) raised in blue
monochromatic light grew and developed more effectively when the illumination level was
10 Lux. Weight gain, body weight, and feed conversion ratio were higher in broilers raised
under blue light. Thus, it is possible to effectively use blue monochromatic light to enhance
broiler growth and productive performance, because blue monochromatic
lights stimulated testosterone secretion more effectively, they encouraged muscle growth.
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