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ABSTARCT

An experiment was conducted to evaluate the effect of different housing system (cages vs. floor system) on
behavioral patterns and welfare of broiler chicks. One hundred and twenty broiler were allocated in to two
housing system (cages and floor pen) in full environmental controlled pens for four weeks. Assessment of
welfare was through measuring general behavioral, tonic immobility test and heterophil: lymphocyte ratio
(HLR). Compared to cage reared birds, floor reared broilers exhibit higher level of feeding, drinking, crouching,
walking behavior while caged birds were more often standing and also showed either more wing stretch, leg
stretch or both wing& leg stretch than floor reared group. Moreover, shortest duration of tonic immaobility test
was observed in floor reared birds than those housed in cages. HLR were significantly higher in cages than floor
group. At the end of this experiment our obtained data suggested that housing in cages has adverse effect on
welfare as it impair general behavioral patterns, birds showed more fearfulness also higher HLR which over all
indicated stressful conditions for birds. In conclusion, cages should not be recommended for broiler rearing from
welfare point of view.
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INTRODUCTION restricted movement, mechanization of handling are
some disadvantage of housing which act as stress
Current intensive poultry production systems  factor in cages (Swain et al., 2002).
that aim to maximize profit offer new solutions which
increase productivity. Demands for meat quality and ~ Behavioral data is a good index for bird welfare
standard welfare level have increased in whole world. ~ evaluation and contribute to explain data of
Production systems have to meet minimum production and economy (Wegner, 1992). Moreover,
husbandry standard such as low stocking rate, slow-  freedom from fear has been identified by animal
growing bids, food stuff low in fat high in cereals, welfare council as one of five freedoms important for
minimum slaughter age 81 days (Fanatico et al., animal welfare (Webster and Nicol, 1988). Also
2007). However, these systems do not meet the welfare can be monitored in different housing system
natural needs of birds. Ignoring welfare of birds not by measuring some physiological parameters that
only an ethical issue but it also affects directly on ~ used for estimating stress such as Heterophil and
weight gain, health and behavior of birds. Broilers lymphocyte ratio (HLR) which are both indicators for
chicken are reared in many systems according to stress used for assessment of animal comfort and
factors, there are two basic systems of rearing ~ welfare (Hester et al., 1996; Al-Murain et al., 1997
broilers, floor litter system and cages. Generally, and Campo et al., 2007).
floor system requires more floor space, but it is very
satisfactory for bird’s welfare and motivation for ~ Also evaluation of rearing environment from the
exhibit important behavioral activities. On other  welfare viewpoint may be based on the fear level in
hand, large-scale commercial poultry farm whose aim birds. For evaluating fear a tonic immobility test has
to intensify production are characterized by increase ~ become widely used (Jones and Mills 1983 and Mills
stocking density, cage housing, lack of outdoor areas, and Faure 1986). Tonic immobility (TI) is a fear-
potentiated response induced by physical restraint
(Jones and Faure 1981). The TI test is based on a
Corresponding author: Dr. SARA E. EL-KAZAZ natural defensive reaction used by birds living in the
E;rensaeir:ta:éjdr?::;'s azr?ilrf;zla;r?d@ Pgorﬂﬁirl)./cgr:haviourand Management wild when remain ?Omplemly motior)less to dissuade
Department of Animal Husbandry and Animal WeaItH the predator (antl-prgdator bEha\{lor)_ to Pmtec‘
Development, Faculty of Veterinary Medicine, Alexandria themselves from attacking. Its duration is considered
University, Alexandria, Egypt. to be positively related to the fear state, the more
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frightened the bird the longer it will remain freeze
(Gallup and Maser 1979, Jones 1986, Jones 1992).
Therefore, this study aim to assess broiler behavior
and welfare under two different housing system (floor
and cage) by measuring behavioral patterns,
fearfullness by tonic immobility test and one of
physiological stressors indicators such as heterophil /
lymphocyte ratio.

MATERIALS AND METHODS

1. Birds and hosing:

A total number of 120 chicks of commercial flocks
divided in to two groups each of about 60 mixed sex
chicks at 2 week of age were used in this experiment.
Chicks were supplied to the farm by commercial
hatchery. On arrival, broiler chicks were raised up to
two weeks in fully controlled housing system. Then
they were transferred to two housing system cage and
floor litter pen. Duration of experiment was from 2
week till six week of age.

1.1. Cage housing system:

Broiler cage house consists of 3 vertical tires with six
birds per cage. In each cage fitted with a front feeding
trough with two drinking nipples and with movable
belt underneath each tire for manure collection with
total number of 60 birds.

1.2. Floor pen housing system:

A litter of straw with 10 cm depth was used. Flock
was housed at a stocking density 16 birds/m2. Feeder
and waterer were allocated; feed and fresh water were
free access to birds. Birds received starter, grower
and finisher rations which formulated to meet their
requirements stated in broiler management guide. The
2 flocks were received 12 hours natural light and dark
respectively.

2. Measured parameters:

2.1. Behavioral measurement:

Behavioral patterns were recorded using scan
sampling, behavioral observation start at 9 am
RESULTS

scanned for 1 min with 10 min interval with total of
120 min/pen/day twice a week for 4 weeks. Behaviors
observed are feeding, drinking, crouching, standing
idle, walking, and comfort behavior such as leg
stretch, wing stretch and both wing and leg stretch.

2.2. Tonic immobility test (T1):

Ten birds from each housing system randomly
collected at 6 week of age (end of experiment). They
were brought to separate room and the procedure of
this test was conducted as described by Jones and
Faure (1981). Birds were placed on a table on their
back and gently restraining it by hand for 15 second,
raising their necks by a towel warped underneath;
their head was dropped down from the edge of the
table. The hand was then removed and the observer
remain silent and fix his eye on the bird in order to
fear-inducing properties of the eye contact could
achieve. In this test the time elapsed till the bird
raised up again after removal of the hand until the
bird straightened up and number of trails did by the
bird for rising was recorded using stop watch to
record latencies until the bird up righted itself.

2.3. Physiological parameters:

At the end of experiment, 10 birds from each
treatment were randomly selected and blood sample
were collected via wing vien in tubes containing
EDTA as anticoagulant prepared for using may-
grunwand Giemsa stain. One hundred leukocytes
including granular (heterophil, oesinophils and
basophils) and non-granular (lymphocytes and
monocytes) were counted on one slide for each bird
and the heterophil / lymphocyte ratio (HLR) was
calculated.

3. Statistical analysis:

T-test independent used to analyze the effect of floor
and cage system on behavioral patterns, tonic
immobility test and HLR using SAS, software 1996
(SAS Institute Inc., Cary, NC, USA). Values were
presented as mean + SD. A level of significant as
minimal acceptable level was assessed at (p<0.05).

Table 1: Proportions (%) of birds performing different behavioral activities (Mean + SD) of broilers reared on

floor and cage housing systems.

Behavioral activities Cage Floor
Feeding 10.67+3.22" 13.82+3.21°
Drinking 4.11+1.33° 7.32+1.33°
Standing 17.06+4.07° 4.56+1.05°

crouching 51.36+10.65" 69.32+17.12°
Walking 2.360.96" 8.89+1.99%
Wing stretch 7.23+0.53° 3.49+0.24°
Leg stretch 5.36:0.84° 3.12+0.57°
Wing & Leg stretch 8.23+1.35° 4.59+1.02°

Means bearing different litters within the same raw are significantly different (P<0.05)
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Table 2: Physiological indices of broilers reared on floor and cage housing systems (Mean + SD).

Housing system Heterophil Lymphocyte Heterophil: lymphocyte  Basophil
Cage 38.29+3.36" 52.60+4.21" 0.69+0.04 6.32+1.01°
Floor 29.21+ 3098° 72.13+5.74% 0.39+0.02° 3.21+0.94

Means bearing different litters within the same raw are significantly different (P<0.05)

Table 3: Means (£ SD) of tonic immobility test (T1) in broilers reared in floor and cage housing system.

Housing system

Duration of Tl

Attempts of induction

Cage

168.75 + 38.83°

1.00+0.01®

Floor

141.32 + 32.16°

2.1+0.11°

Means bearing different litters within the same raw are significantly different (P<0.05)

DISCUSSION

1. Behavioral patterns: Behavior describing data is
important for analysis of bird welfare. Behavioral
measurement of broilers under two housing system
are shown in Table (1). Compared to caged broilers,
floor reared bird’s exhibited more feeding, drinking,
crouching, and walking. As birds housed in cages
exhibited poorer behavioural patterns because they
were not allowed to move due to small available
surface area and low height of cages (Hansen, 1994).
On the other hand, broiler housed in cages stood
significantly (P<0.05) more than those housed on
floor as we hypothesized that cage raised birds did
not given chance for resting on comfort floor due to
sloped floor area of cages and absence of bedding
material also birds respond to restricted floor area and
low space allowance by decreasing crouching and
walking and increasing standing idle. The obtained
results agreed with Sosnowka-Czajka and Muchacka
(2005) and Guemene et al. (2006), who found that
birds show less lying in cages than floor- housed
ones. Moreover, Chopra and Singh (1992); Fouzder et
al. (1999); Fouad et al. (2008) and Abdel- Fatah
(2008) observed that ingestive behavior was greater
in floor housed birds than cage housed ones. In
contrast to Tanaka and Hurnik (1992), our results
revealed that wing stretch, leg stretch and both wing
& leg stretch in cages were higher than floor system.
From the obtained results, it was observed that those
behavioural patterns were higher in cages than floor
reared birds and the difference was statistically
significant (P<0.05) which may be an indication of
displacement activity in cages that might be
expressed if the performance of a highly motivated
behavior is restricted (Hansen, 1994). While our
findings were in agreement with Abdel-Fatah (2008).
These differences in behavioral patterns between the
two housing system could reflect different methods
by which birds try to adapte to the environment

96

conditions. Behavioral patterns of birds in cages
(mostly increase standing and decreased crouching
and walking) is an indicator that this environment is
stressful and adversely affect welfare. Appleby and
Hughes (1991) observed that welfare was
compromised more in cages than well run alternatives
due to behavioral restriction and environmental
deficiencies in cages.

2. Tonic immobility test: fear level, or more
accurately stress level, is an important indicator of
birds’ welfare in commercial breeding. TI duration as
a measure of fear can be influenced by the habitat in
which birds live (Bilcik et al., 1998). Recording fear
level was a part of evaluating welfare of broilers kept
in two different housing systems. Results presented in
Table (2) showed that housing system of broilers had
a significant (P<0.05) effect on duration of tonic
immobility test and in the number of attempts to
induce, as it was higher in cages than floor system,
which can be interpreted as higher level of fear in
caged birds and therefore a lower welfare and more
stressed conditions of poultry in cage systems. These
findings agreed with Jones a Mills (1983); Mills and
Faure (1986) and Biossy (1995) who stated that tonic
immobility test is used for evaluating the level of fear
of birds as an indication of stress and its duration
increase in chronically stressed birds. Accordingly,
Hansen et al. (1993) and Zapletal et al. (2010) who
stated that duration of tonic immobility is increased in
birds housed on cages than deep litter system.

3. Physiological indices: Mcfarlane and Curtis
(1989) reported that heterophils: lymphocyte ratios
were a more reliable indicator of stress. Cage reared
birds had a marked heterophilia and basophilia while
corresponding lymphoctopenia and higher (HLR)
than floor reared broilers (Table 3). These findings
are in agreement with Maxwell (1993); Al-Murani et
al. (1997) and Fouad et al. (2008) who reported that
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H:L ratio was higher in caged groups of birds than
floor housed birds and attributed this to cage housing
system which act as stressors for broiler chicks. On
contrary, Mench et al. (1986) found that there is no
difference in HLR between floor and cage housing
systems for laying birds.

CONCLUSION

Our result revealed that welfare of broilers was
adversely affect under cage housing system which
indicated by behavioral patterns, higher fearfulness
and H: L ratio. In conclusion, cages are not
recommended as a housing system for rearing broilers
from welfare point of view.
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