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ABSTRACT

A study was conducted to determine the effect of floor space on the performance,
agonistic behaviour and carcass characteristics of broiler chickens raised in a hu-
mid tropical environment. A total of three hundred and sixty (360) five weeks old
broiler chickens were used in the study. Six different stocking densities (treat-
ments) were assessed (0.037m?, 0.056m?,0.074m?, 0.093m?, 0.100m? and 0.128m?
per bird) with 0.093m? per bird serving as the control. Results showed that the
parameters measured - weight gain, feed consumption, final liveweight, feed con-
version ratio, carcass characteristics and mortality were not significantly affected
by treatment. The frequency of vice habits (pecking, threat and chasing) increased
linearly as stocking density decreased and the frequency of breast blisters, hock
burns, and leg weakness increased as stocking density increased. There was sig-
nificant decrease in the frequency of walking, dust bathing and scratching behaviours
as stocking density increased. Birds in the more crowded pens (0.037m? and 0.056m?
per bird) had low resistance to stress, which resulted in relatively high mortality
rates.

Key words: Broiler Chickens, stocking density, vice habits, dressing percentage,
Carcass Characteristics.
INTRODUCTION: widely applicable in Nigeria.
Increasing stocking density has been observed to depress

The welfare of farm animals is an important require-
ment which farm operators need to ensure in the
management of their stock for maximum productivity.
This is very crucial in our modern day intensive ani-
mal production. One of the major problems of broiler
production in the tropics has been that of limited
information on stocking density or space requirement
for optimum performance of the chickens. In this
respect, most recommendations in use in Nigeria are
based on those made from studies conducted under
the temperate environment. The applications of such
specifications have not always been too conducive for
maximum productivity in our tropical environment.
Only limited work has been done to properly estab-
lish the effects of stocking density on the perfor-
mances of broiler chickens raised under tropical con-
ditions. More information is required in this area of
husbandry in order to obtain values that would be

market weight (Deaton et al 1968; Proudfoot et al
1979, and Hughes and Allen, 1985). On the other
hand, increasing bird density has been found to have
no influence on final body weight but resulted in
less efficient feed conversion (Casteel et al 1994).

In enclosed commercial broiler operations, fixed
stocking densities of up to 20 birds per square meter
are typical (Elson 1993). This represents approxi-
mately 5kg and 8kg per square meter in the 2nd and
4th weeks respectively of the birds’ life. This may
present little discomfort during this growth phase, but
may result in reduced comfort later in life in terms
of locomotion and other activities. In addition, there
will be increased contact with soiled litter, which may
predispose the birds to dermatitis (Mcllory et al 1987).
Several authors have given different recommendations
on space allowance for broiler chickens. These in-
clude 0.078m? pet bird (Bolton et al 1972); 0.0988m?
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per bird, (Proudfoot 1973), 0.692m? per bird
(McDonald 1976) and 0.064m? and 0.074m? per bird
(Offiong et al 1979).

The objective of the present study was to evaluate
the effect of different stocking densities on the per-

formance, behaviour and carcass characteristics of

broiler chickens raised under humid tropical environ-
ment.

MATERIALS AND METHODS

A total of three hundred and sixty (360) chickens
were used in the experiment. The birds had been
raised to 5 weeks of age before they were put on the
study. They were housed in an open sided poultry
house partitioned into pens, which were separated,
by wooden partitions and wire netting. The Com-
pietely Randomised Experimental Design (CRD)
was uged. There were 0 treatments, each having two
replicates. Bach replicate consisted of thirty (30)
birds so that each treatment had sixty (60) birds. The
hirds were weighed into groups and the weights
adjusted such that the average initial weights of the
groups were statistically similar. The groups were
randomiy assigned the following floor spaces per
bird;

Treatment {- 0.037m? /bird

Treatment 2- 0.056m? /bird

Treatment 3- 0.074m? /bird

Treatment 4- 0.093m? /bird

Treatment 5- 0.100m? /bird

Treatment 6- 0.128m? bird

(Treatment 4- 0.093m? /bird served as the control).

Weighed quantities of feed were provided daily
for the duration of the experiment. Water was also
provided ad libiium. Weekly feed consumption and
weekly weights were recorded. At the end of the
experiment the final body weights, overall feed
consumption and weight gain were used to compute
the efficiency of feed utilization for the groups. Mor-
tality in the different treatment groups was accurately
recorded. The behaviour of the birds in each group
in feeding, drinking, standing, walking, dozing,
squatting, chasing, stretching and preening habits
were recorded daily at regular intervals (morning, 8
- 9a.m,, afternoon, 1 —2p.m. evening, 5 - 6p.m.). The
experiment ended when the birds were 9 weeks old.
Two birds per replicate i.e four birds per treatment
(2 males and 2 females) were randomly selected for
carcass evaluation. The birds were fasted for 18
hours before being siaughtered. They were weighed
prior to killing which was done by cervical disloca-
tion as described by Bremner (1977). They were
immersed in hot'water to lcosen the feathers. After
plucking the carcasses were weighed, dressed and
cut up for weighing to determine the effect of the

treatments on the body parts.

Dati collected were subjected to analysis of vari-
ance procedure according to Steel and Torrie (1960).
Duncan Multiple Range Test, as outlined by Steel
and Torrie (1960), was used to determine the
significance of the differences at the 5% level of

probability.

RESULTS:

The performance of the birds in the various param-
eters is presented in table 1. The results show
progressive increase in mean liveweight across treat-
ments as stocking density dccreased. Birds in treat-
ments 1 (0.037m?%bird) and 2 (0.056m?/bird) had lower
final body weights as compared to the control (0.093m¥
bird), treatment 5 (0.100m?/bird) and treatment 6
(0.128m%bird). These differences were however not
statistically significant (p>0.05).

The cumulative feed intake increased linearly as
stocking density decreased, though the differences
were not statistically significant (p>0.05). The values
obtained for feed conversion ratio and weight gain were
not significantly different (P>0.05) among the groups.
Mortality occurred only in the high-density treatment
groups (0.037m?/bird and 0.056m?%bird).

Data on carcass characteristics and organ weights
are presented in Tables 2 and 3 respectively. Mean
values in respect of thigh and drumstick, wing breast
and neck weights showed that the different floor space
treatments did not significantly affect these parameters.
The different stocking densities did not significantly
affect the weight of any of the organs expressed in g/
100g body weight. The dressing percentages also
were not significantly affected by the treatments. The
observations on behavioural characteristics are pre-
sented in Table 4, as the mean for the four weeks, On
the average 17 birds (the highest) were seen feeding in
treatment 6; 12 birds (the least) were seen in treatment
1 and 14 birds in the control. From our observation the
different stocking densities did not appear to affect
walking, standing, drinking, sleeping/dozing or chas-
ing/pecking behavioural characters.

DISCUSSION:

In this experiment final body weight of the birds became
depressed as stocking density increased. This obser-
vation agrees with the findings of Deaton et al (1968),
Proudfoot et al, (1979), Offiong et al, (1979) and
Hughes and Allens (1985). This could be associated
with limitation of feeding space due to overcrowding
or competition for feed. This may suggest that the ef-
fects of over-crowding could be overcome by increasing
feeder space. On the other hand, a tendency towards
an increase in feed intake was observed as floor space
increased, suggesting that densely stocked birds had
little or insufficient room for feeding, a finding similar
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to that of Bolton et al (1972). The feed consumption
of broiler chickens was depressed as floor space per
bird decreased progressively from  0.093m’ to
0.037m2. It is also possible that with closer body con-
tact in the densely stocked pens, the birds insulated them-
selves to reduce heat loss thus resulting in reduced
demand for feed energy and consequently showed re-
duced feed intake since birds eat to satisfy their en-
ergy requirement. This fact may partly account
for reduced feed consumption as the floor space per
bird decreased. Observations on body weight gain in
this study were consistent with that of Offiong et al
(1979) and Frazer and Broom (1990). Adams and

Craig (198%) also observed decreased productiv-
ity «function in both weight gain and final body
weights with increased stocking density.

Feed conversion ratios of birds in treatments 1,2,5,
and 6 indicated that those birds were less efficient
than birds in treatments 4 (the control) and 3, although
the differences were not significant (p>0.05). This
was not consistent with the report of Casteel et al
(1994) and Cravener et al (1992).

Mortality was observed in the high-density treatment
groups: 0.037m? per bird (13.33%) and 0.056m? per
bird (5%). This may be stress related, resulting from
reduced resistance due to adverse conditions imposed

TABLE 1:
Effects of Stocking density on the Performance Characteristics of Broiler Chickens {5-9 Weeks)
PERFORMANCE FLOOR SPACE PER BIRD (M)
SGHARACTERISTICS 0.037 0056 02074 0.093 Q.100 0.128
Maan initia! liveweight {kg) 0.60 0.62 0.61 060 0.62 0.65
Moan final livewasight (kg) 1.6740.102 1,740,085 17840034 1.8040.023 1.79£0.120  1.83:0.014
Mean final liveweight gain (g/bird) 1070490.12  1120+76.48 117046829 1201+101.01 1170£70.92 1180477.02
Mean cumulative fesd intake (g/blrd) 2608142.0 2674.50+38.68 2740+50.70 2826.50+472.92 2681:828 204849908
Faed conversion ratio 2.44 239 234 235 245 2.50
_Mortality (%) 123 5 .
TABLE 2:
Effoct of floor space on Carcass Characteristics of Broller Chickens at 9 Weeks of age
FLOOR DRESSING %  BREAST WING THIGH/DRUM NECK
SPACE/BIRD (M) WEIGHT (9} WEIGHT (g)  STICK WEIGHT (g} WEIGHT (g}
0,037 66.74+60 297.18+13.0 73.6832.4 189.81+18.1 50.4616 1
0.056 68.75+4.6 285.53138.4 70.75+6.7 173.24+20.9 45 48+2.6
0,074 69.68+11.7 289,30+41.6 60.3146.9 165.64+18.7 44.1248.3
0.096 (Control) 65.38+8.2 283.44141.5 72.64+4.3 172.64+16.3 47.69+8.2
0.100 64.74443 443.16443.3 64.74+2.2 154.07+11.5 40.99+1.8
0,128 69.52+7.0 303574574 7151443 18612444 9 52.80+3.2
TABLE 3:
Effect of fioor space on Organ Welight of Broiler Chickens (9 weeks of age) g/100g body welght
FLOOR SPACE/BIRD (M%) LIVER GIZZARD HEARTY SPLEEN
0.037 292 1.94 0.43 0.15*
0.056 2.91 2.30 0.45 0.14%
0.074 3.08 2,07 0.50 0.14%
0.093 3.09 2.29 a.51 .18+
0.100 3.05 245 Q.40 Q.13
0.128 284 219 028 048

* Mean values with same superscript along the column are not significantly different (p>0.05)

TABLE 4;

Effect of ditferent floor spaces on some Behavioural/Patterns of Broiler Chickens subjected to different Stocking

densities from 5-8 weeks of age

FLOOR SPACE/BIRD (M?)
BEHAVIOUR 0.037 0.056 0.074 0.093 0.100 0.128
NUMBER OF BIRDS PERFORMING DIFFERENT ACTIMITIES/HOUR

Feeding 12 13 13 14 15 17

Standing idly 3 6 9 11 12

Drinking 11 12 12 14

Walking about 3 7 10 13 15

Sleeping/dozing 18 15 12 1 7 5
Ghasing/pecking 2 3 5 8 10 11
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by the restricted floor space. Casteel et al, (1994) re-
ported that increasing stock density seemed to stress
birds and such birds exhibit low resistance because
the stress has lowered their ability to produce antibod-
ies.

The problem of wet litter was observed mostly in the
highly stocked groups, thus confirming similar obser-
vations by Al-Rawi and Craig, (1975); Adams and
Craig, (1985); Cravener et al (1992); Gordon and
Tucker, (1993); Matthes, (1993), Thomson, (1993), and
New-berry and Hall, (1988). In addition to wet lit-
ter, Proudfoot et al (1979), reported high levels of
ammonia production in such litter. Management prob-
lems especially involving feeding and watering af-
ter about 6 weeks of age have been reported in pens
with densely stocked birds (Al-Rami and Craig, 1975,
Adams and Craig, 1985; Cravener et al 1992, Lewis
and Hurnik, 1990, Proudfoot et al, 1979; Gordon and
Tucker, 1993, Maithes, 1993; Thomson, 1993, and
Newbery and Hall, 1988).

In the present study, it was observed that most of the
birds tended to sit on their hocks in the densely stocked
groups (treatments 1, and 2) as compared to the other
groups. Movement of attendants and birds within the
pens was relatively difficult. It was observed that
sleeping/dozing behaviour tended to increase with
increase in stocking density. This observation agrees
with the findings of Meddis (1975) that there was
increased sleeping and dozing and reduced activity
in broilers of high stocking densities. Murphy and
Preston, (1988), also reported that lying time is a
function of both stocking density and total space avail-
ability.

Observatlons on locomotory behaviour suggest re-
duced movement with birds stocked at high density,
thus agreeing with the reports of Andrew et al (1997),
Blokhuis and Van de Har, (1990), Newberry and Hall,
(1988).

Agonistic behaviour as observed, showed that vice
habits (pecking and chasing) tended to increase as
stocking density decreased, thus agreeing with the re-
ports of Murphy and Preston, (1988), Okpokho et al;
(1987) and Uner et al (1997).

Observation on feeding and drinking behaviours
showed that a higher number of birds at lower stock-
ing density were engaged in feeding and drinking,.
This observation is at variance with that of Casteel et
al, (1994). However, a greater number of birds under
the high stocking density (treatments 1, and 2) spent
more time sleeping and dosing, gbservation similar
to that of Uner et al (1997).

Apart from the spleen weights that were significantly
affected (P < 0.5) by the treatments, the stocking
densities did not affect the other organ weights. Free-
man, (1982), however, explained that the spleen as a
lymphoid tissue could be affected when stocking den-

sity is employed as a stressor, but in this experiment
the spleen weights of the most densely stocked groups
were of medium sizes. Treatment 5 (0.100m? spac-
ing) having the least spleen weight (0.13g) could be
due to an abnormality which was difficult to explain.

CONCLUSION:

In conclusion it was observed under the condition of
this experiment, that the higher stocking densities
depressed performance somewhat. The stocking den-
sity of 0.074m? bird appeared to be the maximum

that could be applied beyond which performance was
depressed. The frequency of beneficial activities such
as feeding, drinking, standing and walking about and
even dust bathing were depressed beyond 0.074m?/bird,
indicating that beyond this level adverse effects begin to
manifest. It is noteworthy how the frequencies of these
beneficial activities correlate with improved perfor-
mance, which is not unconnected with the welfare of
the birds in the experiment.

The more crowded pens (0.037m? and 0.056m?) per bird
were most severely affected resulting in high mortality
rates. Activities such as walking, dust bathing, scratch-
ing increased as stocking density decreased.
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