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Abstract. Lighting significantly influences broiler chicken growth and feed
efficiency. This study evaluated four lighting durations: PO = control (24 hours),
P1 = 18-hour program, Intermittent Program 1, and Intermittent Program 2. Key
parameters measured were mortality, feed conversion ratio (FCR), harvest
tonnage, and performance index. Results showed significant impacts of lighting
duration on all parameters. PO had 3.87+0.48% mortality, 1.68+0.01 FCR,
40+0.49 tons harvest tonnage, and 291+10.30 performance index. P1 showed
3.94+0.10% mortality, 1.71+0.02 FCR, 40+0.27 tons harvest tonnage, and
357+5.21 performance index. P2 had 4.80+1.18% mortality, 1.53+0.03 FCR,
52+0.50 tons harvest tonnage, and 388+0.67 performance index. P3 had the best
results with 1.54+0.60% mortality, 1.43+£0.04 FCR, 49+1.08 tons harvest
tonnage, and 407+4.10 performance index. Statistical analysis (P-value < 0.05)
confirmed significant effects of lighting duration on all parameters. With a P-
value of 0.000, carcass quality improved significantly, showing no bruising,
making the meat suitable for export. Proper lighting management enhances
broiler production and carcass quality.
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1 Introduction

The optimization of lighting duration in broiler chicken production has been a subject
of extensive research due to its significant impact on both production efficiency and
carcass quality. Light, as a critical environmental factor, influences various
physiological and behavioral responses in broilers, ultimately affecting their growth
performance and welfare. This article aims to explore the differences in lighting
duration on broiler chicken production and carcass quality, building upon previous
findings and examining the implications for poultry management practices.

Lighting duration and intensity have been shown to play a crucial role in broiler
welfare and productivity. The importance of tailored lighting programs to enhance the
overall performance and well-being of broilers, highlighting that inappropriate lighting
can lead to stress and suboptimal growth conditions [1]. Furthermore, Asih et al. [2]
demonstrated that increased environmental complexity, including optimized lighting
conditions, can improve leg health and reduce fearfulness in broilers, suggesting that
lighting adjustments can contribute to better welfare outcomes.
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Several studies have focused on the relationship between lighting programs and leg
health in broilers. Rault et al. [3] reviewed the etiology and pathology of leg weakness,
underscoring the necessity of appropriate lighting to prevent such conditions and ensure
healthy development. Similarly, Onbasilar et al. [4] found that nutrient density and pho-
toperiod significantly affect skeletal quality and walking ability, further supporting the
need for well-designed lighting schedules in broiler production.

The impact of different photoperiods on broiler performance and carcass quality has
been extensively documented. Cox et al. [5] explored the effects of varying photoperi-
ods and stocking densities, noting significant improvements in fattening performance
and carcass quality with optimized lighting conditions. Baykalir et al. [6] also reported
that appropriate photoperiod length and light intensity can enhance welfare criteria,
carcass characteristics, and meat quality in broilers.

Moreover, Briketr elt al. [7] investigated the combined effects of light programs,
bird densities, and litter types on broiler welfare, concluding that proper lighting is es-
sential for maintaining high welfare standards and productive efficiency. The preva-
lence and prevention of leg disorders in broilers, as studied by Knowles et al. 8] further
highlight the critical role of lighting in managing these health issues and promoting
overall productivity.

Research by Ahmed et al. [9] found that photoperiodic responses affect tibial break-
ing strength and ash content in broilers, suggesting that adjusting lighting can improve
skeletal health. Studies by Blatchford et al. [10,11] and Ghanima [12] show that inter-
mittent lighting and varying light periods can influence broiler performance, carcass
quality, and stress. Lighting programs, with durations ranging from 8 to 16 hours per
day, impact welfare and productivity. Intermittent lighting, typically with 1-4 hours of
light followed by equal or longer dark periods, helps reduce stress and aggression, im-
proving welfare. Light intensity also plays a key role, as higher intensity can cause
aggression, while lower intensity can enhance comfort. Therefore, managing both the
duration (8—16 hours) and intensity of light is important for better broiler welfare, be-
havior, and productivity.

Additionally, studies have explored the effects of melatonin and lighting programs
on broiler performance. Fidan et al. [13] found that certain lighting programs can reduce
leg problems without compromising performance or yield. Bizeray et al. [14] investi-
gated the role of melatonin in mitigating heat stress and enhancing immune responses,
indicating the potential benefits of integrating lighting and hormonal treatments. In
summary, the current literature underscores the importance of optimizing lighting du-
ration in broiler production to achieve improved performance and carcass quality. This
study aims to provide further insights into the specific effects of different lighting du-
rations, contributing to the development of best practices in broiler management.

2 Materials and Methods

2.1 Time and Location of Research

The research was conducted at Jemparing Farm, PT. Semesta Mitra Sejahtera (SMS),
located in Jombang Regency, East Java Province. The study period was from October
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10, 2023, to April 10, 2024. The study required a total duration of 152 days due to
several phases beyond broiler management. Broiler rearing was conducted for 40 days
per repetition, repeated three times, totaling 120 days. Between each repetition, activi-
ties such as cage cleaning and preparation took 14 days. After the rearing phase, one
week was allocated for data processing, followed by 11 days for consultation and revi-
sions with the supervisor. These phases were essential to ensure the smooth progress of
the study, resulting in a total duration of 152 days.

2.2 Time and Location of Research

Equipment. The study utilized a closed house poultry housing system with dimensions
of 120 meters by 12 meters. The walls of the house were made of cement, and it was
equipped with eight fans/blowers for ventilation. Additionally, the house was fitted
with a vento machine for automatic environmental control within the enclosure. A
Jandever brand scale with a capacity of 100 kg was used to weigh the broilers at harvest.
The housing was also equipped with two heaters with a capacity for 10,000 birds to
maintain warmth during the brooding period, and a lux meter to measure light intensity.

Subjects. The study involved 75,000 CP707 grade B3 broiler chickens, each one day
old at the start, divided into three enclosures with 25,000 birds per enclosure. The chick-
ens had an average initial body weight of 39 grams and were raised for 40 days until
harvest. The feeding regimen was divided into three phases: S00 feed at 400 g per bird
for days 1 to 7, S11 feed at 600 g per bird for days 8 to 21, and S12G feed with adjusted
doses until the birds reached market weight. The controlled feeding ensured the birds
received the appropriate nutrients at each growth stage. The total feed required for one
repetition of the study was 21,000 kg of S00 feed, 31,500 kg of S11 feed, and adjusted
quantities for S12G. For three repetitions, the total feed amounts to 63,000 kg of S00,
94,500 kg of S11, and the necessary amount of S12G (ad libitum). The standards set by
Charoen Pokphand Guideline then the approach likely follows their established nutri-
tional guidelines and management protocols for broiler feeding.

Research Methodology. The research was carried out in two main stages:

1. Observation Stage: This stage involved monitoring the broiler chickens under a
lighting program that included specific durations and intensities of light from the
brooding period until three days before the major harvest.

2. Data Collection and Analysis Stage: During this stage, data were collected and
analyzed, encompassing mortality rates, feed conversion ratios, harvest tonnage,
production performance, and carcass quality of the broiler chickens.

The collected data were analyzed to evaluate the effectiveness of the lighting program

on the production performance of broiler chickens, including the specified parameters.



The Difference in Lighting Duration on Broiler Chicken Production 127

2.3  Experiment Design

The study employed a completely randomized design (CRD) with four treatment
groups based on varying lighting duration PO (24-hour lighting): continuous lighting
throughout the day, P1 (18-hour lighting): 18 hours of light followed by 6 hours of
darkness, and P2 and P3 as described in Table 1.

Table 1. Lighting program duration P2 and P3

P2 P3
Day Lighting Duration Lighting Duration .
Off On Off Off On Off

1-3 00.00 24.00 0 00.00 24.00 0 9
4-5 01.00 23.00 1 01.00 23.00 1 9
6-10 02.00 22.00 2 02.00 22.00 2 9
11-13 03.00 20.00 5 03.00 20.00 5 9
14-17 04.00 19.00 7 03.00 20.00 5 5
18-20 03.00 21.00 6 03.00 23.00 2 3
21-39 02.00 22.00 2 02.00 24.00 1 3

Each treatment group was kept in distinct, identical rearing cages to prevent any possi-
bility of cross-contamination. Automated light timers were utilized to guarantee accu-
rate compliance with the designated lighting durations.

Production. Here are some key indicators used to evaluate the performance of broiler
production during the rearing period. These indicators include the mortality rate, feed
conversion ratio, harvest tonnage, and performance index, each of which is calculated
using the following formulas [28]:

Mortality Rate (MR). Mortality rate is calculated to assess the percentage of broilers
that died during the rearing period. The formula used is:

Mortality Rate (%) = (Number of Dead / Total Number of Broilers at Start) x 100 (N

Feed Conversion Ratio (FCR). Feed Conversion Ratio is a measure of the efficiency
with which the broilers convert feed into body mass. The formula is:

FCR = Total Feed Consumed (kg) / Total Weight Gain (kg) 2)

Harvest Tonnage (HT). Harvest tonnage represents the total weight of broilers har-
vested at the end of the rearing period. The formula for calculating tonnage is:

Harvest Tonnage (kg) = Total Number of Harvested x Average Body Weight (kg) 3)
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Performance Index (IP). The Performance Index (IP) is used to evaluate the overall
performance of broiler production, taking into account factors like FCR, mortality rate,
and average daily gain. The formula is:

IP = Livability (%) / FCR % Average Daily Gain (g/day) 4)

Where:
- Livability (%) = 100 - Mortality Rate (%)
- Average Daily Gain (g/day) = Total Weight Gain (g) / Days of Rearing

Quality of Carcass. In addition to evaluating production performance, it is important
to assess the quality of the broiler carcasses, which includes factors such as injuries and
uniformity in body weight. These aspects help determine the overall quality and con-
sistency of the broiler products after harvest. Both at 26 and 30 days of age, sampling
is carried out to observe these quality parameters, as these ages are considered standard
for broilers intended for export. Lesions on the breast, wings, and thighs are important
for carcass quality assessment in export because they can affect the acceptance of prod-
ucts in international markets. Many importing countries, such as the European Union
and the United States, have strict standards regarding cleanliness, food safety, and the
physical appearance of carcasses. Lesions can indicate poor handling, increase the risk
of pathogen contamination, and reduce the visual appeal and taste of the meat, which
in turn can lower market value and lead to product rejection. Therefore, maintaining
carcasses free from lesions is crucial to meet export quality standards and ensure ac-
ceptance in global markets. The following formulas are used to analyze these factors
[16]:

Number of Injuries on Broiler Carcasses. To analyze the number of injuries on broiler
carcasses, the data collected is expressed as the percentage of injured broilers out of the
total broilers processed:

Injury Rate (%) = (Number of Injured Broilers / Total Number of Broilers Processed) x 100(5)

Harvest Uniformity (Uniformity Index). Uniformity in broiler harvest is assessed to de-
termine the consistency in the body weight of the broilers. The Uniformity Index is
calculated as:

Uniformity Index (%) = (Number of Broilers within Target Weight Range / Total Number of
Broilers Harvested) < 100 (6)

ANOVA Analysis. Analysis of variance (ANOVA) is performed to determine whether
there are statistically significant differences between the means of different treatment
groups. In this study, a one-way ANOVA is conducted with 3 repetitions and 4 treat-
ments. Statistical analysis with SPSS version 25.0.
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3 Results

3.1 Production

Lighting represents a critical element in production management, particularly in the
maintenance of livestock or plants. Proper lighting can influence various physiological
aspects, including feeding behavior, growth, and overall organism welfare. In the con-
text of production, the effective use of lighting can enhance the efficiency of the entire
production system. This study aims to evaluate the impact of different lighting program
durations on key production parameters, namely Mortality rate (MR), Feed Conversion
Ratio (FCR), Harvest Tonnage (HT), and Production Index (IP).

This research was conducted using four treatment groups, each subjected to different
lighting durations. The evaluation was carried out to assess how variations in lighting
duration could influence mortality rates, feed efficiency, harvest productivity, and the
production index. The findings from this study are expected to provide clearer guidance
on the optimal lighting duration to enhance productivity and production efficiency
while reducing mortality rates within the maintenance system under investigation.

In this study, the Production Index (IP) emerged as a critical parameter measured, as
it reflects the overall efficiency of the implemented lighting program. Along with Mor-
tality, FCR, and Harvest Tonnage, IP provides a comprehensive overview of the treat-
ment's success in improving efficiency and productivity. Through careful analysis of
these research findings, valuable information is anticipated to aid decision-making in
lighting management within the livestock sector. The treatment results different pro-
gram lighting in production are presented in Table 2.

Table 2. The effect of giving different program lighting in production!.

Variables?
Treatment
MR (%) FCR HT (tons) 1P

PO 4.80+1.18° 1.68+0.01°¢ 40+0.49° 291£10.30°
P1 3.9440.10° 1.71£0.02°¢ 40+0.27* 357+5.21°
P2 3.87+0.48° 1.53+0.03° 52+0.50° 388+0.67°
P3 1.54+0.60? 1.43+0.042 49+1.08° 407+4.109
SEM 0.40 0.03 1.62 13.36

P-value 0.003 0.000 0.000 0.000

'Data were presented as mean + standard deviation from five replicates with each rep-
licate consisted of five lightning programs

2MR: mortality rate, FCR: feed conversion ratio, HT: harvest tonnage, IP: production
index

*dJncommon superscript indicates a significant difference (P < 0.05)
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Mortality Rate (MR). The highest Mortality Rate (MR) was observed in treatment P2
at 4.80%, indicating that the lighting duration applied in P2 was not optimal for main-
taining the health and well-being of the broiler chickens. Excessive or inappropriate
lighting can induce stress in chickens, potentially disrupting their circadian rhythms.
This imbalance can lead to increased susceptibility to diseases, reduced sleep quality,
and metabolic disturbances, all of which contribute to higher mortality rates. The con-
ditions suggest that the lighting duration in P2 may not have provided sufficient time
for the chickens to rest and recover, thereby increasing the risk of mortality.

In contrast, P3 demonstrated the lowest MR, at 1.54%, indicating that the lighting
duration applied in P3 was more aligned with the physiological needs of the broiler
chickens, thereby better supporting their well-being. The appropriate lighting in P3
likely allowed the chickens sufficient rest time, reduced stress levels, and supported
optimal physiological functioning, thereby lowering mortality rates. A balanced light-
ing duration, as applied in P3, is crucial for maintaining the health of the chickens and
preventing excessive stress.

The different superscripts (a, b) in the table indicate significant differences between
the treatment groups. This finding is further reinforced by a P-value of 0.003, which
signifies that the differences in mortality rates between the treatments are statistically
significant. This means that variations in lighting duration have a tangible impact on
the mortality rates of broiler chickens, rather than being due to random factors. To pro-
vide a broader perspective, these findings are consistent with results from other studies.
Kim et al. [17] found that excessively long lighting durations, more than 18 hours per
day, can increase stress in broiler chickens, leading to higher mortality rates. They con-
cluded that excessive lighting disrupts the chickens' natural rest patterns, reduces sleep
time, and increases the risk of fatigue and disease. This research supports the observa-
tion that the lighting duration in P2 might have been too long or inappropriate, leading
to increased mortality.

Additionally, Karakaya et al. [18] reported that gradually reducing lighting duration
during the rearing period can lower mortality rates in broiler chickens. Their study in-
dicated that optimized lighting provides the chickens with sufficient rest, which is es-
sential for physiological recovery and stress reduction. This finding aligns with the re-
sults observed in P3 in the present study, where a more optimal lighting duration suc-
cessfully reduced mortality.

Research by Alvino et al. [19] also supports these findings. They found that a com-
bination of low light intensity with moderate lighting duration (16 hours of light, 8
hours of darkness) resulted in the lowest mortality rates in broiler chickens. Moderate
lighting provides an ideal balance between activity and rest, which is crucial for the
health and productivity of broiler chickens. Overall, the results of this study are con-
sistent with the existing literature, which indicates that optimal lighting duration is crit-
ical for reducing mortality and improving the well-being of broiler chickens. Other
studies have shown that inappropriate lighting, whether too long or too short, can in-
crease stress and mortality rates.
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Feed Conversion Ratio (FCR). FCR is a key indicator used to assess the efficiency of
feed utilization in producing one unit of body weight or yield. A lower FCR value in-
dicates higher efficiency, meaning that less feed is required to achieve the desired out-
put. In the context of this study, the data presented show that treatment P3 achieved the
lowest FCR at 1.43, indicating the highest efficiency in feed utilization among the dif-
ferent lighting durations tested. This suggests that the lighting duration applied in P3
created optimal conditions for feed conversion, potentially by minimizing stress and
enabling more efficient metabolic processes.

In contrast, treatment P1 exhibited the highest FCR at 1.71, indicating lower effi-
ciency in feed conversion compared to P2 and P3. The higher FCR in P1 suggests that
the lighting duration in this treatment was less effective in promoting efficient feed
utilization, possibly due to suboptimal conditions that may have affected the chickens'
feeding behavior or metabolic rate. The statistically significant difference in FCR
across the treatment groups, as indicated by a P-value of 0.000, highlights the impact
of lighting duration on feed efficiency in broiler production.

When comparing these results to more recent studies, it becomes evident that light-

ing has a significant influence on feed conversion efficiency. For example, a study by
Kim et al. [20] found that broilers exposed to a well-structured lighting program with
intermittent periods of darkness had significantly lower FCRs compared to those kept
under continuous lighting. The study emphasized that providing adequate dark periods
allows broilers to rest and improve feed digestion efficiency, which in turn lowers FCR.
This supports the results from the present study, where the lighting conditions in P3,
likely involving balanced light and dark cycles, led to the most efficient feed conver-
sion.
Another study by Abdel-Moneim [21] demonstrated that optimizing the photoperiod in
broiler production could significantly reduce FCR. They found that broilers under a 16-
hour light and 8-hour dark regimen had lower FCRs than those under continuous light-
ing, suggesting that the dark period contributes to better metabolic efficiency and lower
stress levels. This finding aligns with the superior feed conversion efficiency observed
in P3 in the current study, where the optimized lighting duration likely mimicked such
effective light-dark regimens.

Additionally, Abbas et al. [22] reported similar findings, indicating that broilers ex-
posed to natural daylight cycles, complemented by artificial lighting to extend daylight
hours, exhibited improved FCR compared to those under constant artificial lighting.
The study concluded that light management is crucial for optimizing feed efficiency
and overall broiler performance. The results from P3 in the present study are consistent
with these findings, highlighting the importance of appropriate lighting schedules to
enhance feed conversion. Additionally, research has highlighted that light intensity also
affects the welfare and performance of broiler chickens. A study by Gomes et al. [23]
found that feed consumption increased in broiler chickens exposed to lighting with an
intensity of 2.7 Ix compared to 21.5 Ix. This suggests that appropriate light intensity
must also be considered when designing lighting systems for broiler chickens.

Harvest Tonnage (HT). Harvest Tonnage represents the total production in tons, serv-
ing as a key indicator of overall yield and productivity in broiler production. In the
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study, treatment P2 achieved the highest HT at 52 tons, suggesting that the lighting
duration applied in P2 was the most effective in enhancing production. This significant
increase in yield compared to other treatments indicates that the specific lighting con-
ditions in P2, possibly a balanced light-dark cycle, may have optimized the physiolog-
ical processes related to growth and feed utilization, leading to higher production out-
comes.

In contrast, treatments PO and P1, both yielding 40 tons, did not exhibit significant
improvements in HT. This result implies that the lighting durations in these treatments
may not have been sufficient to fully exploit the potential of the broiler chickens for
growth and productivity. The lack of significant differences in yield between PO and P1
suggests that these lighting regimens failed to create an environment conducive to max-
imizing growth. The research results also indicate a very significant difference between
treatment groups in terms of Harvest Tonnage, as shown by a P-value of 0.000. This
confirms that factors such as lighting duration can have a significant impact on broiler
chicken productivity. Furthermore, another study highlights that manipulating color
and lighting duration can be an effective way to increase broiler chicken productivity
[24]. Lighting is an important and effective environmental factor in poultry farming
that can influence the performance and welfare of these animals.

When comparing these results with findings from other recent studies, it becomes
clear that optimized lighting conditions can have a profound impact on production
yield. For example, a study by Ozkanlar et al. [25] found that broilers exposed to a
lighting program with a balanced photoperiod (16 hours of light and 8 hours of dark-
ness) had significantly higher body weights and overall production yields compared to
those under continuous lighting. The study emphasized that adequate dark periods are
essential for reducing stress and enhancing growth, which aligns with the higher HT
observed in treatment P2 of the current study.

Another study by Das et al. [26] investigated the effects of different lighting sched-
ules on broiler performance and found that intermittent lighting schedules, which in-
cluded periods of darkness, led to improved feed efficiency and higher yields. The study
concluded that lighting programs that incorporate rest periods are more effective in
promoting growth and production, corroborating the results seen in P2, where a likely
balanced light-dark cycle resulted in the highest HT.

Additionally, Tossell et al. [27] reported that broilers raised under natural light con-
ditions with supplemental artificial lighting during the day showed improved growth
performance and higher yields compared to those under constant artificial lighting. The
study suggested that the variation in light intensity and duration under natural condi-
tions provided the broilers with an optimal environment for growth, supporting the idea
that the lighting conditions in P2 of the current study may have mimicked these natural
conditions to some extent, resulting in the highest production yield.

Production Index (IP). The Production Index is a comprehensive measure of overall
efficiency and productivity, encompassing various factors such as growth performance,
feed conversion, and mortality rates. In the study, the highest IP was recorded in treat-
ment P3 with a value 0f 407, followed by P2 with a value of 388. These higher IP values
suggest that the lighting durations in P3 and P2 were more effective in optimizing the
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overall production efficiency compared to PO and P1. The significant difference, with
a P-value of 0.000, indicates that varying lighting durations have a substantial impact
on the production index, confirming the critical role of lighting in broiler production
systems.

Comparing these results with findings from recent studies underscores the relevance
of optimized lighting in broiler production. A study by Milosevic [28] examined the
effects of different photoperiods on the production performance of broilers and found
that a 16-hour light and 8-hour dark regimen significantly improved overall production
indices compared to continuous lighting. The researchers attributed this improvement
to better rest and recovery during the dark periods, which reduced stress and enhanced
metabolic efficiency, leading to higher production indices. This finding supports the
higher IP observed in P3 and P2, where the lighting durations likely allowed for ade-
quate rest, thereby improving overall productivity.

Another relevant study by Petek et al. [29] explored the impact of various lighting
intensities and durations on broiler performance and concluded that balanced lighting
schedules, which provide both sufficient light exposure and darkness, resulted in better
growth performance and higher production indices. The study emphasized that lighting
schedules should be carefully tailored to the specific needs of the broilers to maximize
production efficiency. The results from P3 and P2 in the current study are consistent
with these findings, indicating that optimized lighting durations contribute to enhanced
production efficiency. Other studies have highlighted that manipulating the color and
duration of lighting can be an effective way to enhance broiler chicken productivity
[30,31,32]. Lighting is a crucial environmental factor in broiler farming that can signif-
icantly influence the performance and welfare of the animals.

Furthermore, Smith [33] investigated the relationship between lighting management
and production outcomes in broilers and found that implementing a structured lighting
program that mimics natural light conditions significantly increased production indices.
The study highlighted the importance of aligning artificial lighting with the natural cir-
cadian rhythms of broilers to optimize growth, feed conversion, and overall productiv-
ity. The higher IP values observed in P3 and P2 could be attributed to such an align-
ment, suggesting that the lighting durations in these treatments were more closely
aligned with the broilers' natural light-dark cycles, leading to improved production out-
comes. In conclusion, the results of this study align with recent literature that empha-
sizes the importance of optimized lighting schedules in maximizing production indices
in broiler chickens. The significant differences in IP across the treatments, particularly
the higher values in P3 and P2, underscore the critical role of appropriate lighting in
enhancing overall production efficiency.

3.2 Quality of Carcass

Artificial lighting is a crucial factor in broiler chicken farming, significantly influencing
carcass quality, animal welfare, and food security. This study focuses on the application
of an intermittent lighting program, chosen for its potential to reduce stress and carcass
lesions, which are critical not only for domestic product quality but also for meeting
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export standards. High-quality carcasses contribute to national food security and en-
hance the competitiveness of broiler products in international markets. This research
evaluates the effects of intermittent lighting on reducing lesions in the breast, wing, and
thigh regions of broiler chickens, aiming to provide insights that could contribute to the
development of more effective lighting management strategies to improve broiler pro-
duction quality and efficiency, both for local consumption and export. The treatment
results different program lighting in production are presented in Table 3.

The application of intermittent lighting programs in broiler chickens has demon-
strated a significant impact on carcass quality, particularly in reducing lesions in the
breast, wing, and thigh regions. The results presented in the table indicate a notable
decrease in lesion percentages with the increasing intensity and regularity of intermit-
tent lighting from the PO (control) to the P3 treatment. In the control group (P0), both
at 26 and 30 days of age, the highest lesions were observed in the wings and thighs.
This suggests that continuous lighting or the absence of a specific lighting regimen
tends to increase the risk of lesions in broiler chickens. This could be related to exces-
sive activity or suboptimal energy distribution, leading to an increased susceptibility to
injuries. In contrast, in the group subjected to intensive intermittent lighting (P3), the
incidence of lesions in the breast, wings, and thighs decreased dramatically. At 26 days
of age, the lesions in the breast decreased to 0.57% + 0.33%, in the wings to 1.66% =+
1.15%, and in the thighs to 3.00% + 1.00%. This reduction remained consistent at 30
days of age, with lesions remaining low at 3.00% + 2.64% in the breast, 3.88% + 4.04%
in the wings, and 4.00% + 6.08% in the thighs. These results indicate that a more inten-
sive and regular intermittent lighting program has a positive impact on reducing lesion
incidence, contributing to improved carcass quality in broiler chickens.

Table 3. The effect of giving different program lighting in quality of carcass'.

26 age 30 age
Treatment Lesion (%) Lesion (%)
Breast Wing Thighs Breast Wing Thighs
PO 6.42+3.71% 19.00+2.00¢ 15.00+6.92 17.00+3.60° 16.66=1.52° 15.66+6.42°
Pl 7.50+4.33% 12.33+4.04° 12.66+9.71 12.33+5.03% 17.66+2.51° 13.33+4.04%®
P2 1.52+0.88* 5.33+2.08? 5.00+1.73 7.33+4.16% 7.33+2.08° 7.00£3.00%
P3 0.5740.33% 1.66+1.15° 3.00+1.00 3.00+£2.64% 3.88+4.04° 4.00+6.08*
SEM 2.00 2.10 2.12 1.86 1.92 1.89
P-value 0.043 0.000 0.111 0.012 0.000 0.075

'Data were presented as mean + standard deviation from five replicates with each replicate con-
sisted of five lightning programs,
a*Uncommon superscript indicates a significant difference (P < 0.05)

Intermittent lighting has been shown to have a significant impact on reducing carcass
lesions in broiler chickens, particularly when implemented intensively and regularly.
The study by Skrbic et al. [34] emphasizes the differences between continuous and in-
termittent lighting programs, highlighting the potential benefits of specific lighting
schedules on broiler production and carcass performance. This aligns with the findings
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of Al-Saffar et al. [35] which suggest that photoperiod effects can influence carcass
traits and stress responses in broilers, indicating the importance of lighting management
in broiler welfare.

Furthermore, the research by Sabry et al. [36] sheds light on the effects of light in-
tensity on broiler growth performance and carcass characteristics, underscoring the
need to consider lighting parameters in optimizing broiler production. The importance
of carcass conformation as an indicator of carcass quality is emphasized, highlighting
the multifaceted nature of factors that can influence broiler carcasses [37,38,39,40]. In
addition, Ozkan et al. [41] and Pal et al. [42] delve into the effects of night light regi-
mens and light/dark cycles on broiler performance and welfare, providing insights into
how lighting conditions can impact various physiological aspects in broiler chickens.
These studies collectively highlight the intricate relationship between lighting, broiler
behavior, and overall carcass quality. Moreover, Lewis et al. [43] explore the effects of
continuous versus intermittent lighting programs on broiler growth, carcass traits, im-
munity, and oxidative status, further emphasizing the importance of lighting regimens
in broiler management. By considering the findings of these studies alongside the re-
sults from the initial research on intermittent lighting and lesion reduction, it becomes
evident that a well-designed lighting program, such as the intensive intermittent light-
ing in P3 treatment, can contribute to reducing carcass lesions and enhancing overall
carcass quality in broiler chickens.

The P2 treatment, although not as effective as P3, also showed a significant reduction
in lesions compared to the control. The reduction in lesions in this group, particularly
in the breast and thigh regions, suggests that a regular intermittent lighting program,
even if less intensive than P3, can still be effective in reducing stress and injury in
broiler chickens. The increase in lesions observed in the P1 treatment, particularly in
the breast and thigh regions, indicates that a suboptimal intensity of intermittent lighting
may have a negative effect, possibly due to insufficient lighting to reduce excessive
activity or to adequately calm the chickens, ultimately increasing their susceptibility to
lesions.

Overall, these results are consistent with previous findings from several studies that
have shown that intermittent lighting can optimize energy distribution and reduce ex-
cessive activity in broiler chickens, ultimately reducing the risk of carcass lesions
[44,45]. Additionally, these findings support research suggesting that regular lighting
can improve broiler welfare by reducing stress and injuries [46,47,48]. In the context
of reducing carcass lesions, this study highlights the importance of implementing an
intensive intermittent lighting program to improve broiler carcass quality. This program
not only serves to reduce the incidence of lesions but also has the potential to increase
production efficiency by reducing the need for injury-related care and improving the
quality of the final product. Therefore, it is recommended that broiler producers con-
sider the implementation of a more intensive intermittent lighting program as part of
their management strategy to achieve more optimal production outcomes.
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4 Discussion

The findings from this study underscore the critical role of lighting management in
broiler production, particularly in optimizing productivity and carcass quality. The dif-
ferential impacts of varying lighting durations on key production parameters such as
Mortality Rate (MR), Feed Conversion Ratio (FCR), Harvest Tonnage (HT), and Pro-
duction Index (IP) reveal that strategic lighting interventions can significantly enhance
broiler performance and welfare. The highest mortality rate observed in treatment P2
(4.80%) suggests that the lighting duration applied in this treatment may have been
excessive, leading to stress and disruption of the chickens' circadian rhythms. This find-
ing aligns with previous research indicating that inappropriate lighting, whether too
long or too short, can elevate stress levels and increase mortality rates [49]. In contrast,
the lowest MR in P3 (1.54%) indicates that the lighting duration in this treatment was
more optimal, providing sufficient rest and reducing stress, thus supporting better over-
all health and lower mortality. This result is consistent with studies by Knowles et al.
[50], which found that balanced lighting schedules contribute to lower mortality rates
by improving the chickens' physiological resilience and reducing stress-induced com-
plications.

The FCR results further emphasize the importance of lighting in broiler production.
Treatment P3, with the lowest FCR of 1.43, demonstrated the highest efficiency in feed
utilization, suggesting that the lighting conditions in this treatment minimized stress
and supported optimal metabolic processes. This finding corroborates the results of
Ferrane et al. [51], who reported that structured lighting programs with intermittent
dark periods improve feed digestion and lower FCR. The higher FCR in P1 (1.71) in-
dicates less efficient feed conversion, likely due to suboptimal lighting conditions that
may have disrupted feeding behavior or metabolic efficiency.

The HT data revealed that treatment P2 achieved the highest yield at 52 tons, sug-
gesting that the lighting duration in this treatment was particularly effective in promot-
ing growth and feed efficiency. This result is in line with findings from Ferrante et al.
[52], which highlighted the benefits of balanced photoperiods in enhancing growth and
overall production yields. The lower HT in PO and P1 (both at 40 tons) indicates that
these lighting regimens were insufficient to maximize growth potential, possibly due to
inadequate light-dark cycles that failed to optimize the physiological processes neces-
sary for higher productivity.

The IP results provide a comprehensive measure of the overall success of the lighting
treatments, with P3 achieving the highest IP at 407, followed by P2 at 388. These values
suggest that the lighting durations in P3 and P2 were more effective in enhancing over-
all production efficiency. The significant differences in IP across treatments, supported
by a P-value of 0.000, confirm the critical role of optimized lighting in broiler produc-
tion systems. This finding aligns with studies by Widowski et al. [53] which demon-
strated that balanced lighting schedules, incorporating both sufficient light exposure
and darkness, are essential for maximizing production indices and overall efficiency.

The application of intensive intermittent lighting (P3) resulted in a significant reduc-
tion in carcass lesions, particularly in the breast, wing, and thigh regions. This improve-
ment in carcass quality is critical for both domestic markets and export standards, as it
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enhances the overall value and competitiveness of broiler products. The findings align
with previous research by Wu et al. [54] and Yildiz et al. [55], which emphasized the
benefits of specific lighting schedules on broiler performance and carcass traits. The
reduced lesions in P3 indicate that the lighting conditions were effective in minimizing
stress and preventing injuries, thereby improving the quality of the final product. In
contrast, the higher lesion rates in the control group (P0) and P1 suggest that continuous
or suboptimal lighting regimens increase the risk of physical damage and stress-related
injuries.

5 Conclusion

Overall, the results of this study highlight the significant impact of optimized lighting
schedules on broiler production and carcass quality. The findings suggest that intensive
and well-structured intermittent lighting programs, as demonstrated in P3, are effective
in reducing mortality rates, improving feed conversion efficiency, increasing produc-
tion yields, and enhancing carcass quality. These outcomes have important implications
for broiler producers, emphasizing the need to implement tailored lighting strategies
that align with the physiological needs of the chickens to achieve optimal production
outcomes. Future research could further explore the interaction between light intensity,
duration, and color to refine lighting programs and maximize their benefits in broiler
farming.

Disclosure of Interests. The authors have no competing interests to declare that are relevant to
the content of this article.
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