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Effect of a gradual increase in the intensity of lighting on the physiological 
performance of broilers
Ahmed A. Jassim1*, Waleed I. Al-Jugif2

Abstract: Birds are exposed when the light is turned on by using the gradual increase of the light system. This study used 
224 chicks (Ross 308) at one day old. Those chicks were randomly distributed into four treatments with four replicates 
for each treatment, i.e. (14 chicks/replicate). The treatments include the following: T1 the lighting program according to 
the guide for 308 ROSS company (Control Treatment), T2 the lighting program according to the guide with a gradual 
increase of lighting intensity every 20 minutes, T3 used the same method with an increase of lighting intensity every 40 
minutes, T4 used lighting program with a gradual increase of lighting intensity every 60 minutes. The blood biochemical 
and hematological characteristics of 22 and 37 days of the age of chicks were studied. The results showed that females of 
T2 and T3 were significantly superior in blood sugar levels over the females of T1 and T4. Besides, it was observed that 
there was a significant decrease in the value of ALP enzyme in the blood of chicks males of all treatments compared with 
the control treatment. The H/L stress indicator was significantly decreased in T2, T3 and T4 compared with the control 
treatment. At the same time, there were no significant differences in other blood characteristics among all treatments. 
Finally, at the age of 37 days, it was noted that there was no significant difference among all blood characteristics at 
this age. It can be concluded that there were no significant effects of the gradual lighting intensity on the physiological 
performance of broilers. Still, at the period of 22 days, there was a reduction in stress levels, particularly H/L and very low-
density lipoproteins. This experiment was conducted in the College of Agriculture, the University of Anbar's poultry fields for 
(37 days) the period from 18/10/2021 to 21/11/2021.   the research was undertaken to reduce the effect of stress resulting 
from the sudden and high light intensity that birds are exposed to when the light is turned on by using the gradual increase 
of the light system. This study used 224 chicks (Ross 308) at one day old. Those chicks were randomly distributed into 
four treatments with four replicates for each treatment, i.e. (14 chicks/replicate). The treatments include the following: T1 
the lighting program according to the guide for 308 ROSS company (Control Treatment), T2 the lighting program according 
to the guide with a gradual increase of lighting intensity every 20 minutes, T3 used the same method with an increase of 
lighting intensity every 40 minutes, T4 used lighting program with a gradual increase of lighting intensity every 60 minutes 
The blood biochemical of 22 and 37 days of the age of chicks were studied. The results showed that females of T2 and T3 
were significantly superior in blood sugar levels over the females of T1 and T4. Besides, it was observed that there was a 
significant decrease in the value of ALP enzyme in the blood of chicks males of all treatments compared with the control 
treatment. The H/L ratio stress indicator was significantly decreased in T2, T3 and T4 compared with the control treatment.
In comparison, there were no significant differences in other blood characteristics among all treatments. Finally, at the 
age of 37 days, it was noted that there was no significant difference among all blood characteristics at this age. It can 
be concluded that there were no significant effects of the gradual lighting intensity on the physiological performance of 
broilers. Still, at 22 days, there was a reduction in stress levels, particularly H/L ratio and very low-density lipoproteins.
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Introduction
Lighting is an essential element in broiler production 

because it is the most crucial external factor since it controls 
physiological and behavioral processes in birds1. Therefore, 
light management has emerged as one of the critical ma-
nagement tools for broiler2. The effect of light on the pineal 
gland helps synchronize the circadian rhythm and inhibits 
melatonin secretion3. Light intensity has a strong influence 
on the behavior of broilers in general. General bright light 
will increase activity while decreasing the intensity effects 
on controlling the aggressive actions that lead to predation4.                        

The use of intermittent lighting programs positively 

affects the immunity of broilers as it affects the circadian 
rhythms, which in turn regulates melatonin production and 
thus improves the general health of birds. The effect of light 
on the pineal gland helps synchronize the circadian rhythm 
and inhibits the secretion of melatonin5. The blocking of li-
ght is regarded as a form of moderate feeding restriction, 
as these programs work on reducing the early growth rate 
as well as reducing feed consumption. It also improves the 
feed conversion factor and reduces electrical energy costs, 
as lighting is a critical environmental and administrative 
factor affecting broiler flocks' performance, welfare and 
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production6. Continuous lighting exposure of birds leads to 
a severe decrease in the production of the melatonin hor-
mone, which negatively affects the health and well-being of 
broilers as a result of stress. Many studies refer to the in-
crease of stress indicators when using 22-23 hours lighting 
systems besides using high light intensity which causes a 
decrease in the level of the melatonin hormone as well as 
the stress hormone that leads to weakening the immunity of 
birds and deterioration their physiological state7,8.                                                      

Therefore, this study aimed to lessen the stress a bird 
experiences every day when the lights are turned on for the 
first time to an unexpectedly high intensity.

Materials and methods 
The experiment was conducted in the poultry field of 

the Department of Animal Production at the College of Agri-
culture, University of Anbar. The experiment period of 37 
days in the period from 18/10/2021 to 23/11/2021. The ex-
periment was assigned to the batteries hall, with four batte-
ries and four floors of each local battery. The dimensions of 
each floor were 120 x 1 m. equipped with lighting. The ligh-
ting program uses 20 hours of light and 4 hours of darkness, 
according to the ROSS 308 company manual. An electric 
device was used to grade the intensity of the homemade 
lighting, as it works on 220 volts and a frequency of 50

Hz. It also works on a gradual light intensity with four 
graded degrees (4 lux, 8 lux, 14 lux and 20 lux), respecti-
vely. Accordingly, this device can control the intensity times 
through its timer counters. A "Luxmeter" is a device used to 
measure the intensity of lighting.                                              

Unsexed broiler chicks (ROSS 308) one-day-old were 
used in this experiment. Those chicks were brought from 
the Al-Waha modern hatchery in Kubaisa to the west of An-
bar province.                                                           

In this study, 224 unsexed chicks of the Ross 308 strain 
were used, with an average weight of 40 g. The chicks were 
distributed randomly into four experimental treatments with 
four replicates of each treatment (14 birds/replicate).                                                                                                

The four treatments were the following:                                                            
T1: - Lighting program according to the guide of 308 

ROSS (control treatment).                                                                                              
T2: - Lighting program according to 308 ROSS com-

pany guide with the gradual increase in the lighting intensity 
every 20 minutes.                 

T3: - Lighting program according to 308 ROSS com-
pany guide with the gradual increase in the lighting intensity 
every 40 minutes.                

T4: - Lighting program according to 308 ROSS com-
pany guide with the gradual increase in the lighting intensity 
every 60 minutes.    

Three types of feeds were given during the period of the 
experiment; these types were; 1. (starter feed) from the age 
of 1 day to day 14, 2. (grower feed) from day 14 to day 27, 3. 
(finisher feed) from day 27 to the end of the experiment 37 
days, according to the chemical composition of the feeding 
guide as stated in (13). Blood was collected from birds at 
22 days of age and 37 days of age. The studied features 
include the following:  heterophile and lymphocytes blood 
cells (heterophile/lymphocytes, H/L ratio ), packed cell vo-
lume (PCV), glucose level, total protein, albumin, globulin, 
aspartate aminotransferase (AST), alanine aminotransfera-
se (ALT), alkaline phosphatase (ALP), cholesterol, triglyce-
rides,high-density lipoprotein (HDL), low-density lipoprotein 

(LDL) and very low-density lipoprotein (VLDL) in broiler 
blood plasma9-14.               

The results of the study were analyzed using Complete 
Random Design (CRD) to investigate the effect of different 
treatments on the studied features as well as using Dun-
can's multivariate test (7), and the differences between the 
means at the mean level of 0.05 and 0.01 were examined 
using the statistical analysis system (SAS, 2002)15.

Results

Heterophile and lymphocytes blood cells, H/L ratio, 
and PCV in broiler blood

The results in Table 1 show the effect of lighting intensi-
ty on heterophile, lymphocytes H/L ratio, and PCV  of broi-
ler chicks. Lymphocytes (H/L ratio), which represents the 
stress level of birds; thus, T1 (P <0.05) records the highest 
value with a significant difference among other treatments. 
Likewise, it was observed that there were differences 
among treatments in the number of heterogeneous cells, 
where the two treatments, T1 and T4, outperform the other 
two treatments T2 and treatment T2   was superior to treat-
ment T3  at the age of 22 days (first blood draw). Regarding 
the lymphocytes, the results show that treatment T3   has a 
significant superiority over other treatments, i.e., T1, T2 and 
T4.On the other hand, treatment T2 was superior to treat-
ment T1, which was overtaken by treatment T1   at the age 
of 22 days (first draw).                                                                                                 

As for the results of the H/L ratio, it was observed that 
there were significant differences among the treatments, 
where treatment T1 outperforms all other treatments, T2, 
T3, and T4. Whereas treatment T4  overtakes the two treat-
ments, i.e., T2  and T3, at 22 days (first draw). As concerns 
PCV, there were no significant differences among the treat-
ments for both males and females at the age of (22 days).                                                                                                  

As regards the second draw, which was at the age of 
37 days, it was noted that there was no significant differen-
ce among the treatments in all the studied characteristics 
shown in table No. (1) included heterogeneous blood cells, 
lymphocytes, H/L ratio and PCV (for both sexes, males and 
females).                        

Accordingly, the results of this study agree with (16) as 
they use incandescent light (60 watts) as a control treat-
ment, while the other treatments like; LED light, red light, 
blue light, green light, white light, and mixed light on Ross 
308 broilers show that there was no significant difference 
of the packed cell volume (PCV henceforth ) and the per-
centage of heterophile cells (H/L) when compared with the 
control treatment. The results of this study also agree with 
(17) when the light intensity of 5 lux and 20 lux was used for 
Coop broilers as it was not considerably affected the PCV 
and ousheterophil/lymphocyte (H/L) ratio among experi-
ment parameters.                    

The H/L ratio (T2, T3, T4 ) decrease in all the experi-
mental treatments compared with the control treatment may 
be due to the reduction of stress to which the birds were 
exposed when the lights were turned on at a high intensity. 
Elevation of the H/L ratio value in birds directly exposed to 
high light intensity compared to birds exposed to a gradual 
light intensity on white blood cells and the immune system.

Glucose Level, total protein, albumin and globulin in 
broiler blood plasma

The results in table 2 show the effect of the gradient 

Ahmed A. Jassim, Waleed I. Al-Jugif
Volume 7 / Issue 4 / 28     •     http://www.revistabionatura.com



3

in the intensity of lighting on the glucose levels, total pro-
tein, albumin and globulin in the blood plasma of male and 
female broilers. No significant differences were observed 
between treatments for males in the level of glucose in the 
blood plasma. At the same time, it was noted that treatment 
T2   (P< 0.01) was superior to treatments T1 and T4, and it 
doesn't differ significantly from the between treatments for 
females at the age of 22 days.                                                                             

As far as the total protein was concerned, no significant 
differences were perceived between the treatments of both 
males and females at 22 days (the first draw). Concerning 

albumin, there was a considerable decrease in males in all 
the treatments of the experiment compared to the control 
treatment. In females, no significant differences were obser-
ved among all treatments at the age of 22 days (first draw). 
Likewise, for globulin, there were also no significant diffe-
rences between the treatments of both males and females 
at the age of 22 days (the first draw). As for the second 
draw, which was at the age of 37 days, it was observed that 
there was no significant difference among all treatments 
in all the studied features shown in the table. No. (2), i.e., 
glucose, total protein, albumin, globulin, and for both sexes 
(males and females).               

Effect of a gradual increase in the intensity of lighting on the physiological performance of broilers

Table 1. The effect of a gradual increase in the intensity of lighting on some blood characteristics.

Table 2. Effect of a gradual increase in the intensity of lighting  on some characteristics of blood plasma.
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The reason that there was no effect of lighting inten-
sity when increasing the age of the bird to the age of 37 
days was the ability of the bird to consume large quantities 
of feed when providing light, which removes the effect of 
lack of light that prevents the availability or consumption of 
food in times of darkness. In line with (18), the results of the 
study agree that when using two types of lighting, the first 
was bright and the second was dim when raising Roos 308 
broilers; it does not significantly affect glucose, cholesterol 
and total protein among all experiment treatments when 
studying these characteristics of the broiler at the age of 
37 days.

Liver enzymes in broiler blood plasma 
The results summarized in Table 3 show us the effect 

of light intensity on AST, ALT and ALP for males and fema-
les of broilers. There were no significant differences among 
treatments in both males and females for AST and ALT en-
zymes. As for ALP, the results of males were the highest (P 
<0.05) among the T1 and T2 and on treatment T4, and it 
does not significantly differ from treatment T3.  Concerning 
the results of females, no significant differences were recor-
ded among the treatments at 22 days.                         

 For the second draw at 37 days, there were no sig-
nificant differences among all treatments in all the studied 
characteristics in table No. (3), e.g., AST, ALT and ALP en-
zymes for both sexes (males and females).

The results of this study go in line with (17) who used 5 

lux and 20 lux for Coop broilers which was not significantly 
affected by the enzyme Aspartate Amino Transfers (AST) 
and Alkaline phosphatase (ALP) in the experimental treat-
ments. The results of the study also agree with (19) who use 
light intensity either bright (20 lux from day 1 to day 42) or 
(dim 5 lux from day 1 to day 8, 2.5 lux from day 9 to 15 day, 
and 1.25 Lux from 16 days to 42). Ross308 broilers did not 
significantly affect the enzyme Aspartate Amino transfers 
(AST) among the experimental treatments.

Lipid profile in broiler blood plasma
The results summarized in Table 4 refer to the effect of 

light intensity on cholesterol, triglycerides, HDL, LDL, and 
VLDL; thus, there were no significant differences among all 
the treatments of the given features for males and females 
at the age of 22 days. As for the second draw at 37 days, the 
results indicate no significant differences among the diffe-
rent treatments in cholesterol, HDL and LDL for males and 
females. Regarding triglycerides, it was noticed that the two 
treatments and T2  were higher than the two treatments and 
T4   for males, while females had no significant differences 
among the treatments.     

Moreover, it was observed that the treatment of T1  and 
T2 in the value of VLDL have higher superiority over the 
other two treatments, T3 and T4, for males. In contrast, fe-
males have no significant differences among the treatments.

Thus, the fat values in the blood plasma of birds un-
der the experiment indicate a highly significant decrease in 

Table 3. The effect of the gradient in light intensity on liver enzymes in broiler blood plasma.
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Table 4. The effect of the gradient in the lighting intensity on the lipid profile in the broiler's blood plasma.
treatment T3 and 4T, respectively, in the two features, i.e., 
triglycerides and very low-density lipoproteins. These two 
features were considered bad cholesterol, which causes 
strokes. They were increased significantly in T1 and. This 
increase may be due to the decrease in birds' stress caused 
by the high light intensity, as shown in table No. (1) which 
shows the H/L ratio value, achieving a good health condition 
that leads to very low-density lipoproteins.                                                                                                           

The outcomes of the study agree with (20), who use 
two types of light intensity (5 lux, 50 lux) when breeding 
Roos 308 broilers, as they do not significantly affect choles-
terol, high-density lipids (HDL) and low-density lipids ( LDL) 
among the experiment parameters.

The significant superiority in blood images may be at-
tributed to the fact that light allows birds to settle down and 
synchronizes many functions, including body temperature 
and metabolic steps that facilitate feeding and digestion. 
Likewise, light stimulates the secretion of patterns of seve-
ral hormones that significantly control growth, maturation 
and (21). The research concluded a significant decrease in 
stress values, especially at 22 days. These values were H/L 
ratio and very low-density lipoproteins,  which indicates a 
reduction in the stressful effect of the direct intensity of light 
on birds when the lights were turned on using the system of 
gradual increase in the power of light on the physiological 
performance of broilers (Ross 308).   

Conclusions
This study concluded a significant decrease in stress 

values, especially at 22 days. These values were H/L and 
very low-density lipoproteins, which indicates a reduction in 
the stressful effect of the direct intensity of light on birds 
when the lights were turned on using the system of gradual 
increase in the intensity of light on the physiological perfor-
mance of broilers (Ross 308). 
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