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Abstract

Once of the major constraints on intensive poultry production and
management in the arid regions of Yobe State is high temperature
especially from the month of April to June. These avian species does
not have sweat glands and at three weeks (3weeks) of age, the chicken
has a deep body temperature as high as 41 .5°C. Broilers especially
are not equipped to handle such heat stress due to their fast growth.
This paper takes a closer look at the effects of heat stress on poultry
farms and how to bring it down to acceptable level.

Gordon (1982) and Manson (1984) defined the chicken as a warm blooded
feathered, oviparous (egg-laying) vertebrate of the animal kingdom, possessing a high
metabolic rate, having a normal breathing rate of 40-50 breath per minute a body
temperature of 1-44°C, a heat beat rate of 300 beat per minute and approximately one
hundred and fifty bones (150) in its body.

French (1981) Lamented that through the ages, there has developed a highly
specialized fowl which is living near the top of its normal biologic capabilities of egg
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and meat production, but stress factor causes high mortality experienced during these
periods. Ferguson (2004),opined that producer of eggs and meat must know and have
this thought in mind always that little stress are actually big stress to an animal as
highly specialized and as highly geared to eggs and meat production as the Layers or
Broiler respectively. How far can these breed be improve genetically? How much do
management and environmental variation affect this highly specialized breed? Just how
much heat stress can these fowls withstand without affecting egg and meat production?
This paper will attempt to answer some of these questions especially for those who are
in the business and also those specifically interested in venturing into the poultry
business. Heat stress could cause mortality as high as 100% on a farm. ( Obeng, 2005).

Heat Stress from May to June

The effects of heat stress during these months are high mortality, decreased
feed intake, lower-than-expected body weight gain, poor feed efficiency, reduction in
egg production and poor egg shell quality. These are common adverse effects of heat
stress on meat and egg type poultry flocks.

Ferguson (2004) is of the opinion that the magnitude of heat stress- related
problems may vary from region to region and from one farm to another in the same
region. These effects may not even be the same in different barns of the same farm.
There is no doubt that temperature itself is a determining factor, but farm structure
(house design, ventilation system, stocking density, etc) and the way the farm
management and staff handle heat stress are also important and can affect the outcome
of this problem. Additionally, birds, depending in type and stage of production react
differently to heat stress conditions.

Importance of Poultry Production

Poultry provides income to the farmer.

Provides employment to marketers and processors.

Provides meat and eggs which are nutritious to the body.

Provides raw materials to industries for soap, cream and vaccines production.
Use in scientific research and also provides manure for farming.

YVVVYY

Yunusa (2002) believed that poultry business may be carried out on a part time
or full time basis since it is not too strenuous and therefore women, children and even
old-people can be engaged in it. This has lead to many individuals and cooperative
societies to be involved in its production as a way of providing the much needed
protein for the rapidly growing population in the country and also as a source of
employment.

Government and commercial banks now give loans though with much
reservation to individuals and bodies that wish to invest in this venture. The
government even takes a step further to make the feeds, vaccines and other equipments
available at affordable prices. However in Yobe State, this lucrative business is being
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crippled by the problem of high environmental temperature due to the location of the
state. The temperature here during the periods of April to June is up to 40-43 °C, dry,
coupled with hot and dusty wind blowing. All these are detrimental to the improved
avian species. Princes and Portsmouth (1982) in their studies showed that an increase in
environmental temperature from 10 - 24°C could drastically lower the feeds consumed
by chick of 4-8 weeks old. They observed that feed consumption was relatively higher
when the temperature is low. Oliver and Smith (1991) reported that the comfort zone
for birds was 13.5 - 21°C and also optimum temperature for egg production was 12.5°C
though nature has provided birds like other members of the animal kingdom, with some
cooling mechanism of panting and raising of wings in an attempts to reduce excessive
heat. These may be adequate for the local avian species but inadequate for an animal as
specialized and as highly geared to producing egg or meat as the layers and broiler
respectively. This is further compounded by being kept indoors most of their
production period.

Yunusa (2002) lamented that under such system of intensive production the
inbuilt heat regulating mechanisms becomes inadequate and breaks down, and when
this occurs, the body temperature cannot be controlled and will continue to rise until the
bird dies of heat stroke or where the birds survives, egg production and weight gained
will be drastically lowered and this will ultimately reduce the income of the farmer and
affect the business enterprise generally.

Feeds and Feeding
Feed alone accounts for about 85-88% of the total cost of poultry production.
In the arid region of Nigeria, feeds are formulated according to the specific needs of a
flock e.g Broiler Starter and Finisher feeds are formulated to enhance fast growth while
Layers and Breeders diets are formulated to sustain high egg production(. Ubosi, 2001).
Daily feed allocations should be provided in such a way that all birds on deep litter in
particular should have access to the feed at the same time. Where insufficient amount
of feeds are provided in piece meals, dominant or aggressive birds do not allow the
timid or weaker ones to eat and this will later result in a production of:
1.  stressed birds which will later be susceptible to bacterial, viral, and parasitic
infestation from the environment.
2. production of late maturing, stunted, and uneven birds that records high mortality
rates in small and large scale poultry farms in these regions.

Feeders and drinkers should placed not far apart, because bird should not travel
more than three (3) meters to any of the feeders or drinkers(Ubosi,,2001).

Birds Natural Physiological Response to Heat Stress

Obeng (2005) believed that broilers subjected to high environmental
temperature exhibit many behavioral changes which allow them to re-establish heat
balance with their surroundings. Broilers rest more during periods of heat stress. Some
birds will stand quietly while others simply crouch near walls or waterer. Usually, their
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wings are spread away from their body to promote cooling by reducing body insulation.
Within the bird, blood flow is diverted from certain internal body organs such as the
liver, kidney and intestines to dilated blood vessels of the peripheral tissue (Skin) in
order to facilitate heat loss.

Hyperventilationor panting increases during period of high environmental
temperature. Heat loss through evaporative cooling allows the bird to dissipate the heat
it is generating. However, panting requires increased muscle activity and this result in
an increased energy requirement which is associated with heat stress. Therefore,
decreased energy efficiency also accompanies hot weather. Panting would normally be
expected to occur when the ambient temperature is near or above 30°C ( Say, 2005).
Relative humidity influences evaporative heat loss through panting. Broilers especially,
as well as other domestic poultry cannot tolerate high temperature coupled with high
relative humidity. Death due to heat exhaustion will occur very quickly especially in
heavier birds if both temperature and humidity are high. In normal birds, panting will
remove approximately 540 calories per gram of water lost by the lungs.

Effects of Adverse Weather Condition especially Heat Stress in Poultry Farms

If the temperature is not controlled, Oliver (1991), Yunusa (2002)
and Ubosi (2001) all agreed that there will be a reduction in: feed intake, feed
efficiency, body weight, eqg production, eqg fertility,
egg hatchability, egg size, shell thickness, flock libido and, flock activities
with a subsequent increase in mortality, pulse rate, respiration rate,
panting rate, water intake however doubled before heat stress situation.

What to do to Minimise the Effect of Adverse Weather Condition Especially Heat

Stress.

1. the poultry farm should be well ventilated with open sided windows or vent.

2. insulate the poultry roof with zana or thatch mat or grasses.

3. white wash the roof if it is not roofed with galvanized materials to reflect solar
radiation.

4 plant ever green tress around the poultry house.

5. orient poultry houses east to westwards to minimize solar radiation from the sun.

6.  provide light to encourage night feeding when the weather is cool.

7 install ceiling fans to lower the birds body temperature during the day.

8 provide cool drinking water always

9 provide high quality feed and feed them ad-Libitum to compensate for the low
feed intake during the hot periods

10. avoid diluting or alternating balance feed with dusa or other offal

11. provide vitamin supplement, this helps to increase egg production

12.  construct a shallow pond in a side room within the poultry house; this allows the
birds to step in when the weather becomes too hot.

13.  reduce stocking densities to 25% or more to leave room for ventilation.

14. build the poultry roof high to not less than 4m or 13 feet.
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15. use a sprinkler to simulate rainfall on the roof of the poultry house to lower the
temperature.
16. wet or soak birds that are severely stressed and return them to the roost.

Summary

Poultry kept in the tropics are often unwittingly exposed to thermal stress
which can lead to considerable loss in productivity . This loss in productivity is
particularly experienced with high producing birds (layers and broilers) housed in large
poorly built houses. Unfortunately, these designs are often copied from designs
developed for use is cooler temperate countries which are largely unsuitable for hotter
tropical countries. They are even more expensive to build, difficult to manage and do
not provide sufficient insulation or air flow.

The type of houses needed for birds in these areas are simple, well ventilated
houses that will keep the birds dry, easy to manage, easy to clean/disinfect and with the
appropriate equipment/gadgets for day length control.

Conclusion

Poultry houses should be sited to take advantage of topographical features
which will favour air movement. Siting of buildings close to tress and vegetation can
contribute to cooling as a result of leaf transpiration and wind blowing across crops in
the dry tropics can also be cooled by several degree Celsius if the crops are lush green.
Dietary adjustment can also help reduce metabolic heat production and maintain
nutrient intake minimizing birds activity during the hottest parts of the day lessened the
heat burden and usually increases survival rate of broilers during heat stress.
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