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ABSTRACT

This study observed the effect of different LED light colour on the behaviour and fear responses of broilers. In 
experiment 1, 400 broilers were placed into eight different light treatments. In experiment 2, six different light 
colours with five different age groups were considered. In experiment 1, use of a red and red–yellow mixed 
light significantly increased walking behaviour. Consequently, sitting and standing behaviour were found to be 
wavelength dependent, whereby short wavelength (blue, green–blue) treated birds spent more time sitting and 
standing than that under long wavelength (red, red–yellow). Consistently in experiment 2, birds spent more time 
feeding under the green treatment than with other treatments. Walking behaviour was significantly decreased 
and sitting and standing behaviour was increased under the blue light. Age also influenced the behaviour 
of broiler: young birds were more active than older birds. In addition, ground pecking and wing stretching 
behaviour were influenced by the wavelength of the light. Time of day did not influence the behaviour of the 
broilers. Under the red and red–yellow light treatments, birds spent longer in tonic immobility. Thus, the results 
suggest that red and red–yellow light activated the broiler’s movement and fear responses while blue and green-
blue decreased the movement and they spent more time sitting.
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1. INTRODUCTION

The effect of coloured lighting on poultry has been studied 
over the last 30 years and increasingly so in recent years. 
In the commercial market, many kinds of light have been 
introduced and LED lights are much more energy efficient 
and provide adequate illumination. Thus, conventional 
light based systems have been banned from 2012 and 
gradually replaced with the LED light in the Republic of 
Korea. Therefore, it is necessary to find out which light 
colour affects the chickens normal behaviour. In broiler 
behaviour observation trials, most researchers assessed 
different light intensities (Davis et al., 1999), light sources 
(Vandenbert and Widowski, 2000), light colours (Prayitno 
et al., 1997) and flickering frequencies (Widowski and 
Duncan, 1996). Lewis and Morris, (2000) mentioned that 
the light colour  has varying stimulatory effects on the 
retina and affects behaviour and growth. Some authors 
believe that poultry behaviour depends largely on the 
length of the light waves perceived by birds (Maddocks et 
al., 2002). In the case of the broiler, red light increases the 
activity as compared with blue and green lights (Prayitno 
et al., 1997). Therefore, in modern broiler husbandry, 
the use of coloured lighting systems is increasing used to 
enhance performance. Meanwhile, most researcher have 
focussed on the performance, but relatively little attention 
has been given to the behaviour and well being of the 
broiler chicken (Manser, 1996 and Prescott et al., 2003). 

Consequently, broiler behaviour studies have found that 
the time spent inactive increases with the age of the chicken 
(Newberry et al., 1988; Weeks et al., 2000; Cornetto and 
Estevez, 2001; Bizeray et al., 2002; Kristensen et al., 
2007). On the other hand, duration of tonic immobility 
has been used as a measurement for evaluating fear 
behaviour and may be used as a criteria for measuring 
well-being and levels of stress in chickens (Yalcin et al., 
2003). However, there is a lack of studies on the effect of 
LED mono and mixed colour on the behaviour of broiler. 
Therefore, Experiment 1 was undertaken to discover the 
effect of mono and mixed light colour on the behaviour 
of broiler, and Experiment 2, was designed to investigate 
the behaviour of broilers of different ages reared under six 
light sources to assess their behaviour and fear responses. 

2. MATERIALS AND METHODS

Eight hundred commercial broilers (Ross×Ross 308) were 
placed into eight light proof rooms (two replicate rooms 
for each lighting treatment) and each room contained 
50 birds. In experiment 1, the light treatments were (1) 
control white (W) (fluorescent lamps), (2) red (R) (660nm), 
(3) green (G) (560nm), (4) blue (B) (480nm), (5) yellow 
(Y) (600nm), (6) mix of red–yellow (RY), (7) yellow–green 
(YG) and (8) green–blue (GB) in which LED light was 
provided 24 h a day under 0.1 W m-2 light intensity. In 
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experiment 2, six types of light colour (monochromatic 
Y, G, B, W and mix of YG and GB) with five different 
age groups were considered. Five hundred and forty 
day-old chicks were placed on the six light proof room 
(5m2) with two replicate rooms in which 45 chicks were 
provided per room. All identical light proof pens were 
bedded with rice husk. The broilers had free access to 
feed (from 1 to 7 days of age, a pre-starter pellet with 205 
g CP and 3000 kcal ME/kg was fed, followed by a starter 
ration with 185 g CP and 3050 kcal ME/kg and grower 
ration with 175 g CP and 3100 kcal ME/kg up to the end 
of the experiment) and water at all times. At 7 days of 
age, every chick was individually observed and abnormal 
birds (abnormal weight, leg deformities) were culled from 
the pen. To prevent any preferences for familiar odours 
interfering with the light preferences, each pen were 
cleaned daily and fresh water, feed and rice husk were 
provided. Video cameras were placed in a manner that 
full view of the pen was visible as well as the central arena 
of each pen. A ventilation fan in the roof of the central 
arena in each pen extracted the polluted air and circulated 
fresh air inside the pen. Air temperature and humidity 
were measured at bird height inside every pen to ensure 
that any preferences in each pen occurred due to the 
light environment and not the temperature or humidity. 
The behaviours were recorded on a video for 4 h per day 
(09:00–11:00 and  16:00–18:00) for 5 days per week. In a 
35-days video observation (both morning and afternoon), 
feeding, sitting and standing behaviour were recorded as 
time count and drinking, walking, ground pecking, wing 
flapping and wing stretching as the number for frequency. 
All the behaviour was expressed per hour. Sitting and 
standing behaviours were categorised as inactive; 
walking as locomotory; feeding and drinking behaviours 
as feeding; wing stretching and wing-flapping as comfort. 
A bird was considered to be walking only when it was 
mobile; when it was walking step by step, short periods 
of immobility were recorded as standing and a standing 
bird was neither eating nor drinking. Eating and drinking 
were considered to have stopped as soon as the bird stood 
inactive, even if it was in front of a feeder or a drinker. A 
bird was considered to be ‘‘drinking’’ when stood in front 
of the drinker with raised head and the beak was touched 
the nipple drinker and which was counted the number 
for frequency. The observer noted ‘‘eating’’ when a bird 
pecked food in or around the feeder. It is very difficult 
to differentiate between the sitting, lying, resting and 
sleeping behaviour, thus those behaviours were jointly 
categorised as sitting. 

At the end of the experiment, 10 birds per treatment 
were used and repeated three times for tonic immobility 
(tonic immobility) measurements. To minimise the stress 
on the bird, each bird was carried to an independent and 
quiet testing room. The chicks were inverted on its back 
and manually restrained for 15 seconds in a U-shaped 
wooden cradle which was covered with a thick layer of 
cloth with one hand covering the head and the other hand 

kept on the sternum as described by Jones and Faure 
(1981). To avoid eye contact, the observer was standing 
1.5 to 2.0 m away from the bird and the temporal duration 
of immobility was measured. The duration of tonic 
immobility was considered between 10 and 600 seconds. 
If the chick finished in less than 10 s, it was captured and 
the trial was repeated.

In experiment 1, data from 10 chicks per pen were 
averaged and therefore each pen produced one data 
point relating to each behaviour, both in the morning and 
afternoon of the day. Because the data of each observation 
in a pen were linked, 10 birds per lighting pen, 5 days 
per week, continued for 5 weeks with two replicate pens 
were used to measure each variable. Therefore mean 25 
data points for each behaviour with two replications were 
analysed using a non parametric one way Proc Univariate 
test of SAS (SAS® 9.1., Cary, NC). When significant 
differences were found Duncan’s new multiple-range 
tests (DMRT) were performed (Steel and Torrie, 1980).

In experiment 2, during the entire recording period, 
each behaviour was analysed within the recorded time in 
the morning and afternoon. During the observation time 
of the day 100 data unit (10 birds per pen × 5 observation 
day in a week × 2 replicate pens) were considered for 
each behaviour. Therefore, we utilised a 2–way ANOVA 
(light colour × bird age) procedure of SAS (SAS® 9.1., 
Cary, NC, 2002) and the differences were determined by 
DMRT. 

3. RESULTS 

3.1 Experiment 1: Behavioural expression under 
different light colour

In experiment 1, the broiler chickens spent most of their 
time sitting, feeding and standing, behaviour in which 
ground pecking, wing flapping and wing stretching 
behaviour were less frequent. In the morning, sitting, 
walking and standing behaviour were influenced by the 
light colour (Table 1). However, the feeding behaviour was 
non-significant in the morning but significantly influenced 
in the afternoon (Table 2). On the other hand, drinking, 
ground pecking, wing flapping and wing stretching were 
not influenced by the light colour.

Inactive behaviour: Birds exposed to B light sat for 
significantly longer times (morning F7,72=3.15, P=0.016 
and afternoon F7,72=2.70, P=0.047) as compared to 
other monochromatic and mixed treatments over the 
morning (Table 1) and afternoon period (Table 2). Light 
colour also had an effect on standing behaviour (morning 
F7,72=2.81, P=0.027 and afternoon F7,72=3.19, P=0.025) 
in which monochromatic B and GB mix have influenced 
the standing behaviour more than that of other treatments. 
An increase in wavelength significantly decreased the 
proportion of time spent in sitting whereas a decrease in 

ABR1200311.indd   208 8/4/2013   4:05:48 PM



Effect of light colour on the behaviour of broiler chicken       209

wavelength (B light) significantly increased the sitting and 
standing behaviour of broiler chickens. 

Locomotory behaviour: The behaviour involved in 
walking during the light colour treatment tended to increase 
linearly (morning F7,72=3.39, P=0.011 and afternoon 
F7,72=5.99, P=0.001) with increasing light wavelength. 
Expression of frequency of walking behaviour both in the 
morning (Table 1) and afternoon (Table 2) was affected 
by light colour in which R and RY light have significantly 
increased the walking behaviour more than that of other 
monochromatic and mixed light treatments. 

Feeding behaviour: The feeding behaviour was not 
influenced by the light colour in the morning (Table 1) but 
was influenced (F

7,72=3.00, P=0.032) in the afternoon 
(Table 2). In the present results, monochromatic G, R and 
mix of RY light colour did stimulate the feeding behaviour 

of broiler. On the other hand, drinking behaviour was not 
significantly affected by the light colour. 

Foraging and comfort behaviour: The present result 
also showed that the ground pecking (GP), wing flapping 
(WF) and wing stretching (WS) were not significantly 
responsive to the light colour. Within the time budget, this 
behaviour was not influenced either in the morning (Table 
1) or in the afternoon (Table 2), but higher frequency was 
obtained under the R lighting treatment and lower under 
the B lighting.

3.2 Experiment 2: Compare the behaviour under 
different light colour and age

In the second follow-up studies, there were significant 
effect of light colour on the feeding, sitting, walking, 

Table 1 Effect of various LED light colour on the behaviour of broiler chicks (morning)1

Treatment
Feeding 
(min h-1)

Drinking 
(n/bird/h) 

Sitting 
(min h-1)

Walking 
(n/bird/h) 

Standing 
(min h-1)

Ground pecking 
(n/bird/h) 

Wing flapping 
(n/bird/h) 

Wing stretching 
(n/bird/h) 

R 15.96 66.59 36.89bc 65.66a 5.12bc 11.97 2.53 2.0
G 16.03 66.33 39.52abc 41.33b 5.39bc 8.33 1.66 1.99
B 14.23 47.66 43.55a 37.33b 6.74a 3.56 1.33 2.33
W 16.05 42.33 36.98bc 38.66b 5.65abc 9.66 0.66 3.66
Y 16.30 46.33 40.88ab 49.07ab 6.25ab 5.33 1.00 1.66
RY 16.26 62.33 34.81c 67.33a 4.81c 9.66 1.0 1.0
YG 15.89 52.79 38.94abc 43.66b 5.75abc 7.33 2.33 1.33
GB 15.26 67.83 40.53ab 37.70b 6.62a 4.33 1.45 2.83
SEM 0.22 4.82 0.66 2.92 0.17 1.49 0.23 0.36
Test statistics
F7,72 1.18 0.52 3.15 3.39 2.81 0.30 0.85 0.64
P value 0.3513 0.8117 0.0165 0.0116 0.0276 0.7185 0.5553 0.7216

1Two pens of 10 birds each per mean.  a,b,cMean values within a column followed by the same letter are not significantly different 
(P>0.05). min h-1=minute/hour; n/bird/h=number/bird/hour; SEM=Standard mean of error; R=red; G=green; B=blue; W=white; 
Y= yellow; RY=red–yellow; YG=yellow–green; GB=green–blue.

Table 2 Effect of LED light colour on the behaviour of broiler chicks (afternoon)1

Treatment
Feeding 
(min h-1)

Drinking 
(n/bird/h) 

Sitting 
(min h-1)

Walking 
(n/bird/h) 

Standing 
(min h-1)

Ground pecking 
(n/bird/h) 

Wing flapping 
(n/bird/h) 

Wing stretching 
(n/bird/h) 

R 16.54a 56.89 35.59b 69.77a 4.76bc 13.33 1.78 6.67
G 16.71a 62.65 36.91b 46.66bcd 4.95bc 11.54 0.88 3.98
B 15.16c 45.77 41.37a 37.33d 5.92a 6.47 0.89 3.33
W 16.41ab 74.00 36.68b 52.89bc 5.35abc 10.55 1.33 5.33

Y 16.07abc 48.00 38.36ab 45.81bcd 4.91bc 11.08 0.44 6.66

RY 16.83a 59.55 35.40b 58.22ab 4.52c 12.11 0.88 4.00

YG 16.35ab 52.44 37.61ab 58.89ab 4.84bc 9.33 0.44 5.33

GB 15.27bc 55.55 39.48ab 40.13cd 5.57ab 8.88 0.44 3.11

SEM 0.16 4.66 0.53 2.48 0.11 2.69 0.20 0.38
Test statistics
F7,72 3.00 0.30 2.70 5.99 3.19 0.09 0.57 2.25
P value 0.0325 0.9412 0.0476 0.0015 0.0259 0.6283 0.7665 0.0888

1Two pens of 10 birds each per mean.  a,b,cMean values within a column followed by the same letter are not significantly different 
(P>0.05). min h-1=minute/hour; n/bird/h=number/bird/hour; SEM=Standard mean of error; R=red; G=green; B=blue; W=white; 
Y= yellow; RY=red–yellow; YG=yellow–green; GB=green–blue.
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ground pecking and wing stretching (WS) behaviour of the 
broilers. Although the drinking and standing behaviour 
was non-significant in the morning (Table 3), the light 
colour had an influence in the afternoon (Table 4). On the 
other hand, wing stretching behaviour was significantly 
influenced in the morning rather than in the afternoon. 
The influence of age on the feeding, sitting, walking, 
standing, ground pecking and wing flapping behaviour 
was also explored.

Inactive behaviour: In this experiment, sitting (morning, 
F5,54=5.21, P=0.0005 and afternoon F5,54=3.81, 
P=0.0046) and standing (morning, F5,54=2.00, P=0.091 
and afternoon F5,54=3.06, P=0.015) behaviour was also 
influenced by the light colour and age (Tables 3 and 4). 
Inactive behaviour was wavelength and age dependent 
in which short wavelength (B) treated bird spent most of 
their time sitting. On the other hand, age also significantly 
increase the sitting (morning F4,45=14.02, P=0.0001 and 
afternoon F4,45=3.68, P=0.009)  and standing (morning 
F4,45=7.91, P=0.0001 and afternoon F4,45=3.45, 
P=0.013) behaviour in which the heavier birds (4–5 
weeks of age) spent most of their time immobile than did 
the younger birds (1–3 weeks of age). The interaction 
between light colour and age also influenced the 

sitting (morning F20,180=1.72, P=0.054, and afternoon 
F20,180=1.75, P=0.049) behaviour. In the present 
observation, time of the day (morning or afternoon) did 
not influence the inactive behaviour (sitting F1,9=0.06, 
P=0.804 and standing F1,9=0.02, P=0.354) of broiler 
chickens (Table 5).

Locomotory behaviours: Walking behaviour was also 
controlled significantly either by the light colour (morning 
F5,54=2.54, P=0.045, and afternoon F5,54=3.39, P=0.009) 
or by the age of the broiler (morning F4,45=8.59, P=0.0001 
and afternoon F4,45=5.77, P=0.0005), in which blue light 
significantly decreased the walking activity. Number of 
steps of walking was not influenced (F1,9=0.42, P=0.419) 
by the time of the day (Table 5). On the other hand, young 
broiler chicks (1–3 weeks) walked more than the heavier 
birds (4–5 weeks). Thus, the interaction between age 
and light colour significantly  controlled the locomotory 
behaviour (morning, F20,180=1.33, P=0.011 and afternoon 
F20,180=3.27, P=0.0002). 

 Feeding behaviour: The feeding behaviour was 
increased remarkably (morning F5,54=2.42, P=0.045 
and afternoon F5,54=5.53, P=0.0003) by the G light and 
decreased by the B light treatment, whereas mixed light 
colour showed an intermediate effect both in the morning 

Table 3 Effect of LED light colour and age on the behaviour of broiler chicks (morning)1

Treatment main effect
Feeding 
(min h-1)

Drinking 
(n/bird/h) 

Sitting 
(min h-1)

Walking 
(n/bird/h) 

Standing 
(min h-1)

Ground 
pecking 

(n/bird/h) 

Wing 
stretching  
(n/bird/h) 

Wing flapping 
(n/bird/h) 

Light

G 12.80a 86.80 35.36b 62.67ab 4.16 19.46b 3.72abc 5.59
B 9.44b 69.34 40.92a 46.86b 4.94 11.73b 1.33c 3.73
W 11.23ab 87.47 34.34bc 57.87b 3.40 20.40b 5.33a 6.13
Y 11.05ab 77.58 32.50c 81.71a 2.48 36.37a 4.66ab 4.53
YG 11.63ab 58.13 35.23bc 64.00ab 3.73 24.85ab 4.00abc 4.80
GB 10.63ab 87.73 36.03b 52.27b 3.81 16.25b 2.13bc 4.16

Age

1 6.91d 64.10 31.07c 82.44a 1.95c 28.94a 3.55 6.58
2 8.73d 90.22 31.99c 87.11a 4.30b 23.33ab 3.33 5.32
3 11.36c 85.56 34.62b 60.00b 3.07bc 26.99a 3.41 4.00
4 13.22b 64.22 38.75a 37.56c 3.52bc 16.89ab 3.99 3.99
5 15.44a 62.89 40.56a 38.82c 5.93a 11.89b 3.33 4.22

Pooled SEM 0.23 4.82 0.67 2.92 0.17 1.54 0.23 0.36
Test statistics

Light                       F5,54 2.42 1.01 5.21 2.54 2.00 3.85 2.86 0.56

Age                        F4,45 19.53 1.01 14.02 8.59 7.91 3.43 0.08 1.07
Light× age             F20, 180 1.62 0.96 1.72 1.33 1.16 3.01 0.52 0.73
Treatment interaction effect (P>F)2

Light 0.0457 0.4195 0.0005 0.0451 0.0917 0.0044 0.0224 0.7277
Age <0.0001 0.4081 <0.0001 <0.0001 0.0001 0.0138 0.9888 0.3800
Light × age 0.0767 0.5246 0.0548 0.0112 0.3180 0.0005 0.9445 0.7849

1Two pens of 10 birds each per mean.  

 2Statistical comparisons relate to the effects of light colour (G vs B vs W vs Y vs YG vs GB), bird age (1 vs 2 vs 3 vs 4 vs 5 weeks), and 
the interaction between colour and bird age.
a,b,cMean values within a column followed by the same letter are not significantly different (P>0.05). min h-1=minute/hour; n/
bird/h=number/bird/hour; SEM=Standard mean of error; R=red; G=green; B=blue; W=white; Y= yellow; RY=red–yellow; 
YG=yellow–green; GB=green–blue.
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(Table 3) and in the afternoon (Table 4). On the other 
hand, this behaviour also increased with the age of the 
broiler. During the growing period (4–5 weeks) chicks 
spent significantly (morning, F4,45=19.53, P=0.0001 and 
afternoon F4,45=17.55, P=0.0001) more time feeding than 
in the starter period (1–3 weeks). Alhough the drinking 
behaviour was not affected in the morning, it significantly 
increased under the GB and R treatment in the afternoon 
(F5,54=2.71, P=0.027). 

Foraging and comfort behaviour: The present results 
showed that the ground pecking (morning F5,54=3.85, 

P=0.004 and afternoon F5,54=3.05, P=0.016) and wing 
scratching (morning F5,54=2.86, P=0.022) behaviour 
was significantly responsive to the Y and W colour than 
to the monochromatic G, B or mix of YG, GB lighting 
treatment in the morning (Table 3),and these activities 
were remarkably less common under B light. Age of 
the birds did decrease the ground pecking but the 
result was only statistically significantly in the morning 
(F4,45=3.43, P=0.013). Wing flapping was unaffected by 
the light colour, but was affected by the age; older birds 
(4–5 weeks) did decrease their wing flapping behaviour 

Table 4 Effect of LED light colour and age on the behaviour of broiler chicks (afternoon)1

Treatment main effect
Feeding 
(min h-1)

Drinking 
(n/bird/h) 

Sitting 
(min h-1)

Walking 
(n/bird/h) 

Standing 
(min h-1)

Ground 
pecking 

(n/bird/h) 

Wing 
stretching  
(n/bird/h) 

Wing flapping 
(n/bird/h) 

Light

G 13.91a 97.99ab 33.52bc 56.48a 2.67c 15.77b 2.88 4.66
B 11.59c 55.01c 39.17a 43.72b 4.20a 8.80b 4.01 2.26
W 10.83c 76.98abc 36.29ab 56.72a 3.16bc 12.20b 3.47 4.53
Y 12.15bc 80.36abc 31.95c 56.16a 3.26abc 26.57a 3.91 5.15
YG 10.49c 65.14bc 35.72ab 60.87a 3.87ab 7.90b 3.12 3.28
GB 13.36ab 104.58a 36.78a 54.56a 3.28abc 10.93b 2.02 4.07

Age

1 8.82c 82.22 33.10b 60.20a 2.68b 17.11 1.44 4.88ab

2 11.08b 89.42 33.51b 62.13a 3.80a 23.15 4.71 6.81a

3 12.21b 82.56 35.67ab 56.33a 3.22ab 17.55 3.11 4.11ab

4 14.09a 62.57 36.75a 47.97b 3.29ab 12.93 3.007 2.54b

5 14.08a 83.28 37.15a 47.14b 4.03a 6.07 3.91 1.62b

Pooled SEM 0.33 5.00 0.58 1.75 0.15 2.62 0.42 0.54
Test statistics
Light                       F5,54 5.53 2.71 3.81 3.39 3.06 3.05 0.51 0.67
Age                         F4,45 17.55 0.95 3.68 5.77 3.45 1.27 1.68 2.96
Light × age             F20, 180 1.10 1.21 1.75 3.27 1.72 0.82 1.00 0.94
Treatment interaction effect (P>F)2 
Light 0.0003 0.0273 0.0046 0.0092 0.0158 0.0161 0.7654 0.6478
Age <0.0001 0.4435 0.0095 0.0005 0.0134 0.2913 0.1660 0.0267
Light × age 0.0712 0.2789 0.0492 0.0002 0.0551 0.6765 0.4782 0.5460

1Two pens of 10 birds each per mean.  

 2Statistical comparisons relate to the effects of light colour (G vs B vs W vs Y vs YG vs GB), bird age (1 vs 2 vs 3 vs 4 vs 5 weeks), and 
the interaction between colour and bird age.
a,b,cMean values within a column followed by the same letter are not significantly different (P>0.05). min h-1=minute/hour; n/
bird/h=number/bird/hour; SEM=Standard mean of error; R=red; G=green; B=blue; W=white; Y= yellow; RY=red–yellow; 
YG=yellow–green; GB=green–blue.

Table 5 Effect of time of the day on the behaviour of broiler chicks

Treatment
Feeding
(min h-1)

Drinking
(n/bird/h)

Sitting
(min h-1)

Walking
(n/bird/h)

Standing
(min h-1)

Ground 
pecking

(n/bird/h)

Wing flapping
(n/bird/h)

Wing 
stretching
(n/bird/h)

Morning 11.15 80.01 35.10 55.86 5.17 15.36 4.00 3.23b

Afternoon 12.06 73.39 35.40 60.84 3.75 22.51 4.96 4.82a

SEM 0.36 5.36 0.55 2.91 4.34 3.13 0.34 0.32
Test statistics
F1,9 1.65 0.36 0.06 0.42 0.02 1.34 2.18 11.29
P value 0.2282 0.5631 0.8048 0.4194 0.3544 0.2740 0.1702 0.0072

1Two pens of 10 birds each per mean.  a,bMean values within a column followed by the same letter are not significantly different 
(P>0.05). min h-1=minute/hour; n/bird/h=number/bird/hour; SEM=Standard mean of error.
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(F4,45=2.96, P=0.026) (Table 4). 

3.3 Effect of time of day on the behaviour of broiler 
chickens

In the present experiment, the time of day has no effect on 
the behaviour of broiler (Table 5). Within the time, wing 
stretching frequency was significantly higher (F1,9=11.29, 
P=0.007) in the afternoon than that of morning. Although 
the feeding, sitting, walking, ground pecking and wing 
flapping behaviour was non-significant, a higher trend 
was found in the afternoon. On the other hand, a longer 
standing time and higher frequency for drinking was 
found in the morning.

3.4 Tonic immobility

In first experiment, birds reared under R and RY light 
treatment showed significantly (F7,72=2.49, P=0.031) 
longer tonic immobility (Figure 1a). On the other hand, 
monochromatic B, G and a mixture of YG and GB 
lighting did not increase the tonic immobility duration 
of broiler. Consequently in the second experiment, Y 
light significantly increased (F5,54=3.60, P=0.032) and 
B light decreased tonic immobility duration (Figure 1b). 
Therefore, it suggests that light wavelength in the range 
from 440 to 570 nm would decrease the fear responses of 
the broiler chicken.

4. DISCUSSION

The behaviour of broiler chickens has been previously 
assessed using monochromatic light, but no studies have 
been conducted to investigate the effects of LED mono and 
mixed light colours on broiler chicks. The present study 
was designed to investigate the effect of monochromatic 

and mixed LED light colour on the behaviour and fear 
responses of broiler. In experiment 1, feeding behaviour 
was increased under red and green light treatment in the 
morning, and was significantly more in the afternoon. 
These results were also confirmed by experiment 2, where 
feeding time was significantly higher under green light 
treatment. This might be due to the green light stimulating 
feed intake and which is in agreement with a previous 
study (Prayitno et al., 1997, Rozenboim et al., 2004). Age 
also affected the feeding behaviour of broilers, in which 
feeding time was significantly increased in the 4th and 
5th week  over than that of 1st and 2nd weeks. This might 
be because the growth rate was accelerated according to 
the age of broiler. In addition, higher body weight has 
a higher nutrient requirement which was an increased 
feeding motivation. In experiment 2, the interaction of 
light colour and age did not significantly affect the feeding 
behaviour of the broiler. 

Inactive (Sitting and standing) behaviour varied 
considerably under the different light colour, where B light 
treated bird spent more time sitting and standing and less 
time walking in both experiments 1 and 2, respectively. 
The argument is based upon the assumption that light 
has an effect on the pineal gland in which B light calms 
the birds and this reflects in the birds behaviour. Thus, 
B light treated boilers have more inactive behaviour and 
less movement than that under R, W and RY treatments. 
This result is also supported by Prayitno et al., 1997) 
who illustrated that B and G light caused increased gut 
content which may reduce the rate of food passage and 
therefore reduce the birds’ movement. Although the 
inactive behavioural pattern was consistent between 
the trials, the differences in the allocations between the 
two experiments may be explained by the difference in 
stocking density or other causes (Lewis and Hurnik, 1990; 
Martrenchar et al., 1997; Bizeray et al., 2002). Within the 
time budget, broilers spent major portions of time sitting 
which was consistent both in Experiment 1 and 2. This 
might be because the chicks, especially broilers were 
lying for about 70% of the time and walked for only 5% 
of the time during the start of the experiment (Bizeray et 
al., 2002). Our results were very close to those obtained 
in some commercial flocks, where broilers spent 65% of 
time lying (Murphy and Preston, 1988). 

Walking behaviour was recorded when the birds 
were moving inside the room. Although the broilers had 
infrequent walking behaviour, in experiment 1, R and RY 
light treated bird walked more frequently than under other 
treatments. On the other hand, in experiment 2, broilers 
walked more under Y light than under other mono and 
mixed time light treatments. In both experiments, broilers 
have been reported to be more active under longer 
wavelength light which may be due to longer wavelength 
light  passing through the retina, skull and skin more 
efficiently than that of short wavelength light (Hartwig and 
Veen, 1979).

Although the ground pecking behaviour was non-

Figure 1. Effects of different monochromatic and mixed light 
colour on the tonic immobility reactions of broiler chicks in 
experiment 1 (a) and 2 (b).
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significant, broilers preferred to peck the ground under 
the R light rather than B and GB mixed light colour in 
experiment 1. Broilers under short wavelength lighting 
condition tended to explore less (Maddocks et al., 2001) 
with less ground pecking than under long wavelength 
light which supports the results of Experiment 2 rather 
than Experiment 1. However, the discrepancy between 
the results may be due to the differences of stocking 
density and also the adaptability of the birds to a particular 
light environment over time. In another preference test, 
both broiler and layer chicks were more active under the 
brighter environment (Davis et al., 1999). 

It is well known that broilers are much more docile 
than laying hens. Therefore, in both experiments, 
broilers exhibited less wing flapping and wing stretching 
behaviour than hens. Nevertheless, there was more wing 
stretching under the long wavelength light which was 
significantly (P<0.05) different from under the short 
wavelength light in experiment 2, whereas the light 
wavelength did not affect this behaviour in Experiment 1 
but a higher trend was observed in long wavelength rather 
than short wavelength conditions. In the floor rearing 
system, there has been no work on the effect of different 
LED light colour which complicates direct comparison of 
broiler behaviour. In the previous observation on the cage 
rearing system, Prayitno et al., (1995) mentioned that 
greater wing stretching was obtained under R light and 
the least under B and G light treatments due to the better 
visual sensitivity in chickens at the red compared with the 
blue end of spectrum. Wing flapping, tail wagging and 
stretching behaviour were influenced by the stocking 
density and was increased according to the floor space 
(Nicol, 1987). In view of that, we predicted that wing 
flapping, tail wagging and wing stretching behaviour were 
also influenced by the activity of the nearest neighbours. 
Fraser and Broom (1990) mentioned that wing stretching 
are important behaviours that can help to maintain 
functionality of joints and muscles.

4.1 Effects of age and time of day on the behaviour of 
broiler chickens

In experiment 2, age affected most behavioural patterns. 
This may be due to a change in motivation coupled with 
an increased experience with age of the predictable 
lighting regime. Thus the feeding behaviour at 5th week 
of age was significantly increased whereas at 1 week of 
age the birds fed less which might be due to the increased 
body size of the older broiler chicks. 

Overall, standing and walking behaviour has 
significantly (P<0.05) decreased and sitting behaviour 
increased with age of broiler because the young birds 
were generally more active. Clearly, an increase in the 
frequency of one behaviour will necessitate the decrease 
of another within the time-budget. In the present 
experiment, broilers were reared under a continuous 
lighting program, therefore, time of day has no effect on 

the behaviour of broiler suggesting that broilers reared in 
continuous light are unable to maintain a diurnal rhythm 
(Coenen et al., 1988; Blokhuis, 1983). With regard to 
the feeding, sitting, standing and walking behaviour 
in experiment 2, the interaction between light colour 
and age has a significantly effect on broiler chicks. The 
reason may possibly be due to an increase the body size 
decreasing the movement. 

4.2.  Fear responses of broiler

Although the fear response is difficult to assess, Jones 
and Faure (1981) have developed a test known as tonic 
immobility which has widely used to study fear responses 
of birds (Jones and Mills, 1983; Mills and Faure, 1986). In 
addition, Campo and Carnicer (1994) have quantified tonic 
immobility by associating high levels of corticosteroid 
production with an increase in tonic immobility times. In 
the first experiment, birds reared under R and RY light 
showed significantly longer tonic immobility than that 
under other monochromatic or mixed light treatments. 
On the other hand, in a second experiment, Y light caused 
significantly higher and B light showed lower tonic 
immobility. Due to the lack of previous studies regarding 
the effect of light colour on fear response of broiler 
productivity, a direct comparison was not possible. But 
we predict that broilers spend more active time under 
long wavelength than under short wavelength light and 
this might influence the duration of tonic immobility. In 
the previous experiment, Xie et al., (2008) found that the 
spleen weights were significantly less under the R light 
than under B light treatment in older broilers, because 
the weights of the secondary lymphoid organs decreased 
during the stress response (Donker and Beuving, 1989). 
Xie et al., (2008)) also mentioned that B light may play 
a role in alleviating the stress response in broilers which 
may lead to reducing fear responses especially in older 
broilers (42 days of age). Therefore this result corresponds 
with our present findings.

Based on two experiments, our results illustrate that 
different light colour influenced the behaviour of broiler 
chickens. However, walking behaviour appeared to 
be enhanced by long wavelengths whereby blue light 
decreased walking behaviour and increased the sitting 
and standing behaviour of broilers. Age also had an 
effect on the behaviour, standing and walking behaviour 
was significantly decreased and sitting behaviour was 
increased with age. The time of the day did not influence 
the behaviour of broilers. In consequence, the current 
results also indicate that R and RY light treatment appear 
to mediate fear responses of broiler chickens. 
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