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ABSTRACT In this study, we investigated the effects of light intensity on broiler chick growth performance, blood
parameters, and stress levels. A total of 240 one-day-old male Ross 308 broilers (47.97+0.166 g) were subjected to three
different intensities of light (20, 30, and 50 Ix), with each treatment being conducted with four replicates. On the seventh
day, the growth performance (body weight, feed conversion ratio, and breast muscle and liver weights) and blood parameters
were determined; the levels of serum corticosterone, interleukin-6 (IL-6), and tumor necrosis factor-a were also evaluated. The
body weight, weight gain, liver weight, and breast muscle weight of chicks exposed to a light intensity of 50 Ix were
significantly increased compared with those of chicks subjected to 20 1x (P<0.05). No significant differences were observed
in the leukocyte, erythrocyte, and platelet counts and the biochemical profile exceptions being the levels of glucose and
inorganic phosphorus in the blood of the chicks in the three light intensity groups. However, serum corticosterone and IL-6
levels were the highest in chicks exposed to a light intensity of 20 Ix (P<0.05). In conclusion, the findings of this study
indicate that broiler chicks exposed to higher light intensity (50 1x) show significant improvements in terms of weight gain
and corticosterone and IL-6 levels. Thus, high light intensities enhanced the growth performance, stress levels, and immune

status of broiler chicks.
(Key words: broiler, chick, light density, animal welfare, growth)
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Table 1. Effect of light intensity on growth performance in broiler chicks from 0 to 7 days

Light intensity (Ix)

Parameters SEM! P-values
20 30 50
Initial weight (g/bird) 47.95 47.99 47.96 0.091 0.96
Final weight (g/bird) 158.59° 162.50°° 169.53 2.923 <0.05
Weight gain (g/bird) 110.64° 114.51* 121.57° 2.892 <0.05
Feed intake (g/bird) 118.75 125.63 127.50 4.365 0.37
FCR (feed/gain) 1.07 1.10 1.05 0.043 0.77

' SEM, standard error of means.

*» Means in the same rows with different superscripts are significantly different (P<0.05).

Table 2. Effect of light intensity on liver weight, breast muscle weight, and length of the small intestine in broiler chicks from 0

to 7 days
Light intensity (Ix)
Parameters SEM! P-values
20 30 50
Liver weight (% of BW) 3.32° 3.74° 3.84 0.136 <0.05
Breast muscle weight (% of BW) 523 5.92° 577 0.179 <0.05
Length of small intestine (cm) 37.28 38.43 38.38 0.693 0.42

' SEM, standard error of means.

*® Means in same rows with different superscripts are significantly different (P<0.05).
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Table 3. Effect of light intensity on components of leukocyte, erythrocyte and platelet profiles in broiler chicks

Light intensity (Ix)

Parameters SEM! P-values
20 30 50

Leukocytes
WBC (K/uL) 9.55 10.45 10.68 0.653 0.44
Heterophils (K/uL) 1.84 1.79 1.88 0.174 0.93
Lymphocytes(K/uL) 6.56 6.45 6.74 0.368 0.85
H/L 0.28 0.27 0.27 0.012 0.93
MO (K/uL) 0.92 1.01 0.97 0.071 0.64
EO (K/uL) 0.13 0.14 0.12 0.017 0.64
BA (K/uL) 0.03 0.02 0.03 0.007 0.56

Erythrocyte
RBC (K/uL) 1.69 1.73 1.72 0.031 0.62
Hb (g/ul) 6.65 6.63 6.54 0.095 0.69
HCT (%) 19.92 20.06 19.27 0.381 0.30
MCV (fL) 11543 116.98 117.28 0.845 0.27
MCH (pg) 38.90 38.70 38.03 0.340 0.18
MCHC (g/dL) 33.63 34.08 3323 0.342 0.23
Platelets (K/pL) 25.58 28.50 26.00 1.243 0.21

' SEM, standard error of means.

WBC, white blood cells; H/L, heterophil/lymphocytes; Mo, monocytes; EO, eosinophils; BA, basophils; RBC, red blood cells; Hb,
hemoglobulin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobulin, MCHC, mean corpuscular

hemoglobulin concentration.
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Table 4. Effects of light intensity on serum biochemical profiles in chicks

Light intensity (Ix)

Parameters SEM' P-values
20 30 50
Total cholesterol (mg/dL) 181.94 183.68 182.16 5.949 0.97
Triglyceride (mg/dL) 38.23 48.58 47.60 3.742 0.11
GLU (mg/dL) 226.81° 246.60" 247.23" 5.178 <0.05
TP (g/dL) 2.64 2.73 2.61 0.068 0.40
AST (UL) 205.32 216.04 209.09 8.452 0.66
ALT (UL) 2.60 3.55 3.54 0.346 0.10
Creatinine (mg/dL) 0.18 0.20 0.19 0.006 0.23
ALB (g/dL) 1.12 1.19 1.17 0.040 0.44
IP (mg/dL) 8.64° 9.35° 9.28" 0.184 <0.05
LD (U/L) 1,980 1,983 2,198 103.8 0.2

' SEM, standard error of means.

*® Means in same rows with different superscripts are significantly different (P<0.05).
GLU: glucose; TP, total protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALB, albumin; IP, inorganic phosphorus;

LD, lactate dehydrogenase
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Table 5. Effects of light intensity on serum IL-6, TNF-a and corticosterone concentrations in chicks

Light intensity (Ix)

Parameters SEM' P-values®
20 30 50
IL-6 (pg/mL) 42.32° 28.76° 19.12 3.162 <0.05
TNF-a (pg/mL) 21.82 22.55 21.19 0.962 0.61
Corticosterone (ng/mL) 10.23° 5.49° 448 0.466 <0.05

' SEM, standard error of means.

*¢ Means in same rows with different superscripts are significantly different (P<0.05).

TNF-q, tumor necrosis factor-a ; IL-6, interleukin-6.
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