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Abstract

The present study was carried out during month of January and February in 2015 to evaluate the effect of
different wavelengths of light on the behavioral aspects of broilers in the evening hours. A total of 240-
day-old straight run broiler chicks were divided into 4 treatments each comprising of four replicates of 15
birds each. Chicks pertaining to treatment group Gi, G2, Gs and Ga were provided blue light, green light,
red light and plain incandescent light respectively. All treatments were provided continuous artificial
photoperiod of 24 hrs upto the rearing period (6wks). The behavioral expressions of study performed by
birds was analyzed, assessed and evaluated during different age groups at 2", 39 and 5" weeks of age
revealed that birds reared under blue and green light were more calm and relaxed while as those reared
under red or yellow light exhibited aggressiveness.

Keywords: Broilers, behavioral expressions, evening hours, light, wavelength

Introduction

Eyes are the main sense organs, and vision is one of the main senses that influence broilers.
Many studies have been conducted to evaluate the effects of different type of light source on
production, behavior and economics of broilers by Vandenberg & Widowski, 18 and light is
considered as the cheapest source and acts as a very good managemental tool for their good
welfare as well. The welfare of birds and improved behavior will increase their production
performances and Olanrewaju et al., I reported that sunlight has a relatively even distribution
of wavelengths between 400 and 700 nm. The main serious welfare problems in broiler
production associated with the rapid growth is the high incidence of skeletal disorders,
ultimately leads to impaired mobility or lameness (European Commission, (). Light can also
affect lameness and mortality through multiple ways; directly through light intensity, colour
and photoperiodic regime and indirectly via properties of litter quality reported by Bizeray 1.
Effects of wavelength on growth and welfare have been studied by several authors (Prayitno et
al., % Prescott et al., [*®1, Classen 1, and Olanrewaju et al., 3. However, studies conducted
under temperate agroclimatic conditions of Kashmir valley on these aspects, are limited.
Therefore the present study was undertaken to assess the behavioral trends of broilers reared
under different colours of light in the evening hours.

Materials and Methods

The present study was conducted during winter months of January and February in the
temperate climatic conditions of Kashmir valley. In this trial two hundred and forty, day old
commercial broilers were distributed into four treatment groups with four replicates of 15
chicks each. Chicks allotted to each treatment were housed in a light proof enclosure
subdivided into four separate pens. The light proofing was ensured through application of
black curtains along enclosure partitions and windows. The chicks were brooded and grown on
deep litter with standard management conditions with adlib feeding and watering and different
treatments were lit with different colours of light viz, Blue (G1) Green (G), Red (Gs) of
uniform intensity. The light intensity was monitored regularly using a digital luxmeter. The
control group (G.) received a plain incandescent light of same intensity as that of other groups.
Different color of light was produced by wrapping a cellophane paper of particular colour
around a plain incandescent bulb. Incandescent bulb of 60 watt power was invariably used for
lighting.
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Expression of different behavioral patterns like resting,
preening, walking, eating, drinking, dust bathing, fighting,
standing, pecking, scratching, sleeping, leg stretching, wing
stretching, prostration, lying down and wing flapping were
noticed in the chicks at 2, 3 and 5" week of age by installing a
video camera (Kodak easy share C913 9.2 Mega pixels) in the
rearing pens.)

Different behavioral expression like resting, consummatory,
locomotory comfort, exploratory and aggression observed in
broilers reared under different colours of light during evening
hours at 2, 3 and 5" weeks of age are presented in the Tables

1-3. The record of 30_min. duration from each treatment
group at 2, 3 and 5" week of age in evening hours was
analyzed to assess the behavior expressions. First 2-3 minutes
was not included in the study. Later 60 frames 10 sec apart
were observed and behavioral expression per bird were noted.
The behavioral events thus counted were expressed as the
%age of total (60) events.

Again Video camera was used to differentiate different
behavior patterns in chicken. The same behavioral
patterns was also recorded by Wood Gush et al., [9]

Behavior trends/ways. Activity series.
Inactive Sleeping, Resting and Standing.
Locomotory Walking, running and jumping.
Consummatory Feeding, dozing and drinking.
Exploratory Foraging, pecking at litter and other inanimate objects
Comfort Dust-bathing, Preening, Stretching, feather-ruffling, leg stretching and Wing-flapping

Statistical analysis

Data generated on behavioral expressions of production was
grouped and tabulated treatment wise and analyzed using
Analysis of variance (ANOVA) as per Snedecor and Cochran
(171, The difference within the groups was estimated using
Duncan’s 1 Multiple range test. Statistical software SPSS
15.00 was used for analysis

Results

Effect of different colours of light on behavior

Different behavioral expression like resting, Consummatory,
locomotory comfort, exploratory and aggression observed in
broilers reared under different colours of light during evening
hours at 2, 3 and 5 weeks of age are presented in the Tables 1-
3

Behavioral expressions at 2 weeks of age

The behavioral expressions of broilers recorded in the evening
hours at 2 weeks of age are depicted in Table 1. Again
significantly higher resting behavior of 62.50+2.50% was
noticed in broilers reared under blue light (G1) as compared to
the other treatment groups. Significantly  higher
Consummatory behavior (84.44+4.01%) was recorded in
birds reared under green light (G;) followed by 63.33+1.92%
in control group. Comfort behavior was expressed only by
birds reared under blue light constituting 19.83+1.59% of all
the behavioral patterns recorded in the group. Aggressive
behavior was noted in G and G4 and it constituted 8.67+1.33
and 2.00+0.0% of various behavioral patterns recorded in
their respective groups. Almost similar exploratory behavior
was noted in Gs and Gi groups constituting 6.33+0.01 and
5.56+1.11% of various behavioral patterns recorded in these
two groups.

Table 1: Behavioral expressions (%) of broiler chicks reared under different colours of light in evening hours at 2 weeks of age.

Behavioral Expressions (% of total behavioral events counted) | Blue (Ga) Green (Gz) Red (Gs3) | Yellow (Ga)
Resting 62.50+2.50¢ | 3.33+0.008 | 37.78+2.22¢ | 17.78+1.11°
Consummatory 0.00? 84.44+4.019 | 43.33+5.09° | 63.33+1.92°
Locomotory 10.00+1.362 | 12.22+4.00% | 8.00+1.922 | 18.89+1.11°
Comfort 19.83+1.59° 0.002 0.002 0.002
Aggression 0.002 0.002 8.67+1.33¢ 2.00£0.0°
Exploratory 6.33+0.01°P 0.002 5.56+1.11° 0.0082

Means across columns bearing different superscripts differ significantly (P<0.05)

Behavioral expressions at 3 weeks of age

In evening hours at three weeks of age as depicted in Table 2,
resting behavior constituted 75.58+1.11% of all the
behavioral expressions in red group, followed by
42.11+4.84% in blue, 24.44+2.94% in green and 17.78
+2.22% in control group. The resting behavior in red group
was significantly higher than that of other three groups and in
turn the resting behavior in blue group was significantly
higher than that of green and control group. About 58.80+1.11
and 58.79+4.84% of the behavioral actions were of
Consummatory nature in G4 and G; respectively that were

significantly higher than 22.22 +2.22% Consummatory events
recorded in Gi. Activities indicative of comfort constituted
7.78+1.11% of total activity profile in G; and G2 while as no
comfort behavior was exhibited by birds of G; and G..
Aggressive behavior to the extent of 6.67+1.92, 8.89 +2.22
and 4.44+1.11 % respectively was recorded only in Gz, G
and G2 groups and exploratory behavior of the order of 10.00
+1.92 and 8.89 +2.22 % was noted only in Gz and G groups
respectively. No aggressive behavior under plain incandescent
light and no exploratory behavior was observed under green
and plain incandescent light.
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Table 2: Behavioral expressions (%) of broiler chicks reared under different colours of light in evening hours at 3 weeks of age.

Behavioral expressions (% of total behavioral events counted) Blue (G1) Green (G2) Red (Ga3) Yellow (G4)
Resting 42.11+4.84° | 24.44+2 947 | 7558+1.11¢ | 17.78 +2.222
Consummatory 22.22 +2.22° | 58.79 +4.84° 0.002 58.80 £1.11°
Locomotory 15.56+2.94> | 4.44 +1.112 7.78+1.1128 23.33+£1.92¢
Comfort 7.78+1.11° 7.78 +1,11° 0.00? 0.00?
Aggression 3.44+1.11° | 4.44+1.11° | 6.67+1.92° 0.002
Exploratory 8.89 +2,22P 0.002 10.00 +1.92P 0.002

Means across columns bearing different superscripts differ significantly (P<0.05)

Behavioral expressions at 5 weeks of age

In the evening hours at 5 weeks of age resting behavior was
found to form significantly higher proportion of the total
activity profile of G, (61.89£1.11%) followed by Gs and G;
(40.83+2.50 and 33.17+1.60 % respectively) and lastly G
(17.50+1.60%). Significantly higher locomotory activities
were recorded in G2 and G4 (20.33+£1.92 and 22.50+1.60 %)
as compared to G; and Gz (12.50£1.60 and 13.50+1.42 %).

Comfort behavior comprising 25.00£3.20% of the activity
profile was noted in G; group and aggressive behavior
comprising 17.33£1.92% of the activity profile was noted in
Gs group. Exploratory actions formed 17.78+1.11, 4.00+1.11
and 3.66+1.33 % of the behavioral activities recorded in G,
Gs and G; groups respectively. No exploratory behavior was
noticed in G4 group.

Table 3: Behavioral expressions (%) of broiler chicks reared under different colours of light in evening hours at 5 weeks of age.

Behavioral expressions (% of total behavioral events counted) | Blue (G1) | Green (G2) Red (G3) | Yellow (Gg)
Resting 33.17+1.60Y | 61.89+1.11° | 40.83+2.50P | 17.50+1.60?
Consummatory 26.67+3.85P 0.002 24.11+4.00° | 60.00+2.50°
Locomotory 12.50+1.60% | 20.33+1.92° | 13.50+1.42% | 22,50+1.60P
Comfort 25.00+3.20 0.00 0.00 0.00
Aggression 0.00 0.00 17.33£1.92 0.00
Exploratory 3.66+1.33Y | 17.78+1.11° | 4.00+1.11° 0.002

Means across columns bearing different superscripts differ significantly (P<0.05)

Discussion

It is important to understand the effect of light on the behavior
of broilers as it can directly lead to changes in bird
performance as was also well documented by Deep ™. The
various behavioural pattern observed have a marked effect on
their welfare as well. A notable finding of this study revealed
that birds reared under blue and green light were more calm
and relaxed while as those reared under red or yellow light
found to have aggressiveness. Among various behavioral
responses the blue (G1) and green (G2) groups exhibited more
of calm and comfort behavior, the case was reverse in case of
blue (Gs) and green (Ga) group. It has also been documented
by Prayitno et al., % that green or blue light induced a
calming effect on birds and they spent relatively more time in
sitting or dozing and, more of comfort behavior was observed
with no sign of violence. Blue light has been found to reduce
activity compared to white, green, or red light (Levenick and
Leighton, 12 in turkeys while as Philips et al., I also
demonstrated varying effects of blue, green, red, or white
light on tissue growth and bird behavior. Light of different
wavelength has varying stimulatory effects on the retina and
can result in behavioral changes that will affect growth and
development as reported by Lewis and Morris, 1, Therefore
Light colour has been considered a powerful management tool
and used for mitigating several stressors in broilers by
expressing many physiological, immunological and
behavioral pathways documented by Lewis and Morris [0,
Xie et al., 29,

Not only colour but intensity also has an important role in
affecting the behavior of birds. It has well reported by Hester
et al., {1, Kjaer and Vestergaard [ that with increased light
intensity the bird activity and aggressive behavior increases.
Broilers are more active in brighter light and also move from
the dim to the brighter light reported by Classen 2. Lewis et
al.,, D% found greater incidence of injurious pecking
(particularly wing pecking) and higher losses in male turkeys

maintained from 20 days of age at 10 lux vs 1 lux
incandescent light. To reduce skeletal and cardiac health
problems, the poultry industry is using modern electronic
systems to regularly increase light intensity for short periods
of time during the broiler production reported by Classen, [,
Light management has been shown play a part in reducing
cannibalism in poultry Olanrewaju et al., [*%, it is thought that
photo stimulation helps to regulate normal behavior, and
social interaction, as well as healthy circadian rhythms
(Hartwig and Veen [,

Conclusion

The thrust upon rearing of birds under different colours of
light found to be fruitful in exploitation the expression of
behavior and welfare of birds. Birds under study were
provided blue light, green light, red light and plain
incandescent light, respectively upto (6wks). Results revealed
that birds reared under blue and green light were more calm
and relaxed while as those reared under red or yellow light
exhibited aggressiveness.
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