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ABSTRACT

There is a general paucity of information on the difference in mortality levels between the
manual and automated battery cage housing systems used in commercial settings in Sub-
Saharan Africa. Data was obtained from a commercial farm on the Accra plains to determine the
effects of housing system on mortality in Hy-line brown birds during eight (8) year period.
Thirteen thousand, nine hundred and eighteen (13,913) chicks, 346, 015 growers and 1,195, 538
layers were involved. The effects of season and type of housing on monthly mortality rates were
determined using 2 - tailed t- test. No differences (p > 0.05) were found in seasonal mortality
rates between chicks, growers and layers. Similarly, no difference (p > 0.05) was found in
mortality rates between birds kept in automated and those kept in manual housing. Monthly
mortality rate was, however, higher (p<0.05) in the year 2004 than all the years studied.
Mortality tended to be lower in automated than manual housing systems, and good husbandry
practices on commercial farms may be responsible for these lower figures.
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INTRODUCTION

Poultry are birds such as the domestic fowl,
guinea fowl, turkey, geese, and ostrich,
among other birds which serve as a source of
food to man. Their production makes
significant contribution to human food
(Demeke, 2004). Domestication of poultry is
said to have started in Asia. The earliest
record dates back to about 3200 BC in India.
Chickens have been bred in captivity in
Egypt since about 1400 BC. The red jungle
fowl, an Asian breed, is assumed to be
ancestor of the modern poultry breeds (West

and Zhou, 1989). Recently, there is some
evidence  indicating that the  first
domestication of fowl took place much
earlier and not in Southeast Asia but in China
(Ketelaars and Saxena, 1992). Poultry were
kept by farmers in China, India and East Asia
long before they were known to the
Europeans and Americans (Van Wulfeten
Palthe, 1992).

Studies have shown that the level of
performance of poultry does not only depend
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on inherited capacity, but also to a great
extent upon the environment (Campbell and
Lesley, 1975). The environmental conditions
affecting the performance, health and
productivity of a chicken include:
temperature, relative humidity, light, housing
system and ventilation. High temperatures
and humidity for instance, have some
negative effects on poultry such as an
increase in poultry body temperature and a
decrease in feed consumption (Cowan and
Michie, 1978). High temperatures also result
in a reduction in poultry live weight
(Mowbrary and Sykes, 1971) growth rate and
high mortality (Arjona et al., 1988), and
decrease in productivity and quality of eggs
(Ozbey and Ozoelik, 2004). Temperature is
an important bio-climatic factor affecting the
physiological function of layer chickens
(McDowell, 1972), though the effect on egg
production rate depends on age of laying
hens. Most highly productive poultry are kept
in temperate zones where the effect of cold
stress is likely to be more important than the
effect of high ambient temperature (Smith,
1990). Disease outbreak, increased mortality
and higher percentage of cull birds could
adversely affect profitability of layers.
Farooq et al. (2001) reported a significant
and negative association of mortality with net
profit, suggesting that increase in mortality
would result in a decrease in net profit.

Varying mortality rates have been reported in
birds of difference age groups and categories.
A mortality rate of 50 % and 60 % has been
recorded in chicks and growers, respectively
(Awuni, 2001). Mortalities observed in birds
kept under the free-range system are in the
range of 80 — 90 % within the first year after
hatching (Matthewman, 1977; Wilson et al.
1987). However, Veluw (1987) reported 75%
mortality rate in birds in the dry season. Birds
kept wunder the extensive system of
management are subject to high mortality
resulting from accidents, predation or

diseases (Guéye, 1998). Even though
mortality rates and pattern in flocks of
chicken has been established in temperate
regions, there is very little documentation of
mortality rates and pattern of temperate
breeds of chicken in tropical regions,
particularly, in commercial setting in the
Sub-Saharan Africa. The objective of the
present work, therefore, was to determine the
mortality rates in the Hy-line Brown breed of
layers as affected by season and type of
housing.

MATERIALS AND METHODS

Experimental site

Data was collected from a commercial farm
on the Accra plains, Sydals limited. Sydals is
located at Tema in the Greater Accra region
of Ghana. Tema municipality is a coastal city
situated 25 Kilometers east of Accra, the
national capital. The Greenwich Meridian (00
longitude) passes through the city of Tema.
The metropolis shares common boundaries
with the Accra Metropolis on the West, the
Ga District Assembly on the North West and
the Dangbe West District on the Northern
and Eastern borders. Tema is characterized
by a dry equatorial climate. It is driest part of
southern Ghana with an annual rainfall of
about 790 mm. The rainfall pattern is
bimodal with the dry season beginning from
November to March, the major rainy season
extending from April to June. There is a
break between July and August and the minor
rainy season begins from August to October.

System of management

Birds are kept under the intensive system of
management. feed and water are given ad
libitum and a strict vaccination schedule is
followed. Feeding is done in four parts, chick
starter, grower, pre layer and layer mash.
Chick starter of 7 g/bird/day to 14 g/bird/day
for the 1%t and 2™ week, grower mash of 21
g/bird/day to 38 g/bird/day from the 3™ to the
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6™ week of age and a layer mash of 100 to
116 g/bird/day is given to the birds. The feed
contained 2653 Kcal’kg metabolizable
energy, 15% crude protein, 0.72% lysine and
4.5% calcium as the major nutrients present.

Table 1: Vaccination schedule

When birds are fourteen weeks old they are
given New Castle vaccine because of
previous cases of New Castle outbreak on the
farm. Table 1 shows the vaccination schedule
carried out on the farm.

Age (weeks) Vaccine

Mode of application

3 — 5 days New Castle (HB1)
2 weeks Gumboro
2" New Castle (lasota)
4 weeks 2" Gumboro
6 weeks 1* Fowl pox
12 weeks 2" Fowl pox
14 weeks New Castel (lasota)
16 weeks New cavac. 3" castle disease vaccine

Oral
Oral
Oral
Oral

Parental

Parental

Oral

Injectable is given before laying

Source: Sydals Limited

Experimental birds

The Hy-line brown breeds of birds were used
for the study. A total of 73, 918 chicks, 346
015 growers and 1, 195, 538 layers were
involved. One million, six hundred and
fifteen thousand, four hundred and seventy-
one (1, 615, 471) birds were kept in manual
battery cage houses, while 543 856 were kept
in automated battery cage houses.

Parameters measured

Data was obtained on monthly mortality of
chicks, growers and layers from farm records
kept between the year 2008 and 2015. Birds
ranging in age between day old and 4 weeks
were classified as chicks; those between over
4 weeks to 16 weeks of age were classified as
growers, while those over 16 weeks old were
categorized as layers. Season of mortality
were also categorized into wet and dry
seasons based on the climatic season during
which the particular mortality were recorded.
Mortality figures were also categorized into
two based on type of housing used. Those
kept in battery cage without environmental
control and those kept in automated battery
cage housing where temperature and

humidity are always maintained between 20-
24 °C and 60-70 %, respectively, based on
the time of the day.

Data analysis

The t-test (2-tailed) was used to determine
the effect of season on mortality in chicks,
growers and layers, as well as the effect of
type of housing on mortality in Hy-line
brown layers. Anova for completely
randomized design was used to ascertain the
effect of year of production on mortality rate,
and means separated using Tukey’s test. All
comparisons were done at 5 % level of
significance.

RESULTS AND DISCUSSION

The result obtained from the present study
showed that there were no significant
differences (p > 0.05) in mortality rates
between wet and dry season in chick, grower
and layer flocks (Table 2). Goodger et al.
(2002) reported high chick mortality in the
wet season and attributed their findings to
high incidence of New Castle disease in the
wet season. Similar observation was made by
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Awuni (2001) in local chicken. The high
mortality observed in the local chicken was
attributed to the fact that these animals are
kept on free range and only find a place to
roost at night. They are, therefore, largely
exposed to harsh environmental conditions,
such as extreme cold, high temperatures, and
also conditions which will promote the
growth of bacteria and fungi, which causes
disease and an increase in pest populations
(Awuni, 2001). Some of the diseases are
contracted when birds come into contact with
sick ones and this prevails mostly in the free
range system of keeping birds. Birds in the
free-range system are exposed to predators
which are active during the dry season due to
shortage of food, and these birds, especially,
chicks serve as alternate food source. Low
mortality levels recorded in the present study
may be attributed to the ability of commercial
producers to purchase vaccines and vitamin
supplements (Veluw, 1987), and these birds
are not allowed to come into contact with
sick birds, therefore, the medium of transfer
of deadly diseases is eliminated. IFAD
(1991) and UNOPS (1995) reported that in
the intensive system of housing, the medium
of transfer of diseases is largely eliminated,
unlike the extensive and semi-intensive
system where birds are more susceptible to
high mortality due to the absence of
appropriate technical follow-up. Veluw
(1987), however, observed higher mortality
rate in the wet than the dry seasons. The
monthly mortality rate in the year 2012 was
significantly higher (p<0.05) than the rates
observed during all the years under study.
Similar monthly mortality levels were,
however, noted in 2009, 2010, 2013, 2014
and 2015. The least (1%) mortality level was
in 2011, and this was similar to those
recorded in 2008 and 2009 (Fig 1). The high
mortality rate recorded in the year 2012 could
be due to the fact that 19.73 % and 12.22 %
of the birds died out of cachexia in the
months of July and August, respectively, on

10

the farm. Lower monthly mortality rate
during the other years is attributable to good
husbandry practices, as commercial farms
employ good husbandry managers, and are
able to afford vaccines to prevent infections
(Veluw, 1987) and consequently death.

No difference (p > 0.05) was found in
mortality rates between birds raised under the
automated system and those in the manually
operated houses (Table 2). Mortality in the
manual houses, however, tended to be higher
than in the automated housing systems. The
slightly higher mortality rate observed in the
manual housing system could be attributed to
the fact that in the manual battery cage
system, faeces are not collected regularly as
is done with the automated ones, and this
brings about heat generation from the faeces
which increases the temperature, Carbon
dioxide and Ammonia concentrations of the
house, making it stuffy. This builds up
pathogens in the surrounding atmosphere,
which causes diseases to these birds, and
ultimately, death. It has been shown that heat
stress has detrimental effects on the
performance of 4 — 8 week old broiler birds
reared in the open-sided poultry houses;
principally through reducing feed intake and
growth rate, negatively affecting feed
efficiency and carcass quality, as well as
health (Carmen et al., 1991; Yahav et al.,
1996; Temim et al., 2000; Har et al., 2000;
Oskan et al., 2003). Moreover, chronic heat
stress increases the time to reach market
weight and mortality rate (Ozbey and
Ozoelick, 2004). A higher incidence of
mortality has also been reported in floor-
reared laying hens than in laying hens reared
in conventional cages (Weitzenburger et al.,
2005). Similar observation was made by
Petermann (2003) in deep litter houses.
Voslarova et al. (2006) reported that the
number of laying hens is also decreased as a
consequence of higher incidence of mortality
in the deep litter system due to the
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manifestations of cannibalism recorded in the
system. Tauson et al. (1999) detected
mortality of laying hens kept under the deep
litter system at the level of 21 to 27%, caused
mainly as a result of bacterial infections due
to the pecking at naked skin by more
aggressive laying hens. Also, Abrahamsson
and Tauson (1998) reported 4 — 20.9%

mortality rate, while Sommer and Vasicek
(2000) reported a level of 0 — 32% in laying
hens. The yield of laying hens, particularly,
in terms of number of eggs laid, can also be
influenced by the incidence of mortality in
laying hens.

Table 2: Effects of season and type of housing on monthly mortality rate in chick, grower,

and layer flocks

Category of Seasonal mortality

Bird

Dry Wet

(%) (%)
Chicks 1.9+0.6 45 +14 0.12
Growers 1.9 £0.6 3.0 £1.7 0.51
Layers 3.0 £0.8 1.6 £0.2 0.10
Overall 2.6 £0.6 22 +£04 0.50

Probability Type of Housing

Probability
Automated Manual

(%) (%)

1.6 +£0.3 24 +£0.3 0.19

Mortality = mean + SEM, where SEM = Standard error of difference of means.
*Chicks and growers were kept only in manual battery cage houses.

mortality rate

2008 2009 2010

2011 yo, 2012 2013 2014 2015

Figure 1: Yearly mortality rates in Hy-line Brown layers
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CONCLUSION AND RECOMMENDATION

Climatic season has no effect on mortality in
commercial flocks. There were only marginal
differences in mortality levels in manual and
automated battery cage houses, and good
husbandry practices on commercial farms may
be responsible for these lower figures.

Further studies should consider bringing on
board other farms to ensure a broader application
of results.
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