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S U M M A R Y

The effect of high and low wall housing and battery
versus deep litter management on the growth rate, feed
efTiciency and dressing percentage in dnak broilers was
investigated in two experiments, Five pouliry houses
were used: high wall-batbery, high wall-deep litter,
low wall-battery, low wall-deep 1litier and control,

A total of one thousand and sixty chicks vere used,
Micro-climate of poultry houses was recorded on the basis
of daily readings: temperature at 8a.m., 1 p.m.,, 5 p.m,,
ninimal and maximal daily temperature; relative humidity
at 8 a.,m., 1 p.m., 5 pP.m., air velocity at & a.m. and

5 p.m.; Feed consumption was recorded daily, and live
weight weekly. |

' Results indicated that temperature in all houses was
much more than the standards accepbed in broiler production.
It did not affect feed congumption but probably was res-
pounsible for high feed conversion ratio.

The best results in terms of cost of feed per kg, of
live welght gain were obtained in broilers kept in the high
wall=battery house, followed by high wall-~deep litter,
low wall battery, low wall~deep 1litter and the poorest
results were obtained from Control House,

Cockerels gained faster than pullets, but no influence

of sex on dressing percentoge wos found.
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INTRODUCTION

the need for adequate und correct poultry housing has
lons been recognised and the environmental requirements for
pouliry shelter design have been obtained. The adoption
of intensive and sophisticated forms of poultry husbandry
has brought problems in terms of nutrition, disease
control and housing as well., Suitably designed yet econo-
mical housing is required to provide optimum envircnmental
factors, increase efficiency of feed utilizstion and help
1o control disease.,

Broiler industry is an extremely specialized section
of pouliry production requiring good knowledge of manage=-
ment and mass production techniques. Good management
inplies the provigion of optimum conditions for the broilers
te zrow fast and producé at their best. Speciclly conse—
tructed broiler houses have therefore been advocated and
information on inference of environment for growing
broilers phould Re obtcined, .-

However, the paucity of literature on tropical animal
housing including poultry housing was reported and the
revicw of literature on poultry housing has shown that most

of the research on broiler housing was carried out in the
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temperate and develoned couniries, where nuncrous institutes
devoted to farm building and animal housing rescarcih have
ben established. JThe need for similor research in the
trorical gones and developinsz countries his bean advocated
to Torrmlate data that are applicable and suitable for
loeal use, I'or a long time in the developinz countries
pouliry houses have been desisnea from the principles
aprlied in human dwellings. Investigaitions into the basic
preoblems of manazement must be conducied 2lso in Nigeria
to provide data for designing more suitable pouliry houses,
In purcuance of this in 1975, Institute for iAgricultural
Researcn, Ahmadu Bello University, Zaria, proposed research
prozramnme for noultry houcing; "3tudies of suivaidle
nougin: for different levels of productiion includin:
investization on ef.ects of heig'.ts of walls (hizh, medium;
lov =nd zero walls)". Taking the cbove into cansideration,
decision wao taken to investizate the efsects oi low and
hirh wall housing on broiler production using battery and
deep litter systemdof poultry keeping., The houses were

designed for the use of farmers in thke wvillages and to
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suit backeyard and smaller units of poultry farms which

are as for now the back~bone of poultry indusiry in
Nigeria.

The need to have walls built in a broiler house cannot
thereiore be over cmphasised. The advantages are well
recornised which include the reduction of exces: radiation
from the surroundings, reduction of solar energy reflection,
control of draughts and the control of high ambient tempera-
ture among other things. However there is the need to
determine the height of the walls in connection with battery
and decp litfer management in a typically fluctuating climate
such 25 in Nigeria. Broiler houses for the small farm
units would then be constructed to provide optimum

environmental factors for opiimum profitable procduction.
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LITSRATURE REVIEW

‘e thermoneuira) zoae for pouliry is that range
of temwer.tvre th.t the heat lost by the bird (due %o
ite el alive and ~rowing or producing ezgs) vwill be
Just ciough to enable it to kecp in eqguilibrum with its
suarsowcings and to maint.in ite own Temperaiturc constant.
The puyaiological co.iequences of deviationc in wibient
tamnerasure avove or below the zone of theriwl nuetrality
has been studied. HMaximu growth and fecd efiiciency are
not 2v@ined when broilers are grown in envircnmental
tenperatures constantly above or below an optlimal range
for their 2res (Siesel& Drury 1970). At a higher
temperature than tle thermonuetral zones the bird cannot
get rid of all the heat it is producing and it therefore
cuts dovmr its heot production by srovwing leus auickly or
by producinz less egzgs, At tewperaturec below the thermo-
nuetral. zoness it necds to eat extra food in order to
maintain its body tcmperatiure,

Hirds 1ite mammals are homotheridic wnd their critical
Teuperature may Le regarded as the temperature «t which

le .ot energy is expended in maintaining the bol» temperature.
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Steward & Hinkle (1959) obtained heat out-put of the hen
in three parts - heat produced under basal cordition, heat
increment due to feeding and heat due to activity increment,
For the birds +to maintain constant demperature at vital
organs, heat must be lost or conserved in response to
changes in the environment. The internal temperature of
birds is higher than that of mammals. The upper and
lower 1lethal deer body temperatures and the thermoneutral
range for the chicken were obtained by Sturkie (1965).

There are several inherent factors vhich influence
deep body temperature of the chigkem. Newly hatched chicks
have body temperatures approximately 2.500 below thoge of
the adult birds, Adult levels are not reached until 6 days
post hatch., This increase is related to feather cover and
the increased metabolic rate, Body temperature also varies
with gize, breed and sex, Sainsbury (1971) observed that
the ambient temperatures are morc important for broiler chicks
than hover temperatures., Too high house temnerature will

restrict appetite, retard activities and zrowth.
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It is generally recogmized that in the temperate climate
the growth rate of domestic fowl exhibits marked seasonal
variations and that environmentel temperoture is an
influencing factor in +this wvariction., Growth rate of
chicken 1s retarded during the swamer months (Joiner & Huston
1957), Chicks grown in a cocled house durins the hot summer
months weighed wmore than those grown in an uncooled house
because high suumer temperatures depress grovthe One of
the problems associated vith the commercialization of poultry
industry has been the threat of heavy losses posed by high
temperatures. Tox (1951) reported heavy losces during period
of high summer temperatures,

Studies hove shown that broller chicks grown in 2 hizgh
temperature environment durin~ the latter part of the
production period has poorer growth rates and feed cone-
version than those groun in a more moderate temperature.
Drury (1966) found thot increcsin. the air veloeity cround
chicks in a diurmal cyclic high temperature iuproved growth
rate but not feed conversion of broiler chicks, The
common methed for improving poultry performances during

cyclic high temperature
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periods have been to lower the high peaks of daily

tenperature by some means, Studies showed that by lowering
the high peak of the cyclic hish temperature mixed eifects
on chicks performances were noted. Iliovever 3Jiegel & Druxy
(1970) iound no diiference in broiler performances in a
diuvrnal ecyeclic temperature of 21,1°C plus or minus 5.5°C
and non: cycling 21 1% temperature,

The influence of environmental temperaturc on feed
intake is importint because the environmental tenperature
is explicitly connected with the energy regulatioa of
any war blooded animal (Payne 1967). Under different
climtic comditions especizlly of temperature a bird will
eat different amounts of a given diet and ito need for
energy will vary. Diet must be formulated to allow adequate
intake of nutrients other than enersy under the particular
conditions it which the bird is kept., It is normal to
of fer feedfg_ libitua. Yayne (1967) observed that
energy requirements decreise as environmental temperatures
increase and that birds will eat lecs feed under higher
temperatures. The problems of environmernt and nutrition

interactions exist, and the solution will enable birds to
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be kept more profitobly over a range of climatic conditions,

The adverse effect of hirh environmentszl temperatures
on egg production and shell +thick ness has been reported
by Mueller et al. (1951). Many suggestions sbout the
optimal envirommental tempercture for commercicl ess pro-
duetion heve been advanced, Ote et al. (1953) considered
13°C to be an idenl, Roaenbergxgénaku (1951) reporied the
effect of tropical and subtropical eclimates on epzg weight,
They observed that there was no adversce effect on egg size and
welszht under the elinmatic conditions vwhere daily maximum
air temperature ranged around 2600, throughout the year.
It has been recognised that cdverse effects exist on growth
performances of broilers, Housing designed to reduce high
effective tempersture con be expected to operate in favour
of these performance charactiers,

HUMIDITY

High humidity is also a very importunt factor to cope
with in pouliry housing (Scotit, 1973)., Hizh ambient
temperature above 3500 can be dealt with in areas where the
humidity is low by using water sprinklers on +the roofs and

foggers inside the houses which cool the birds below their
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eritical temperatures and allow normal growth of borilers
or normal egs production,

But in humid tropical areas vhere hunidity is always
high even durin~ the dry se.con, more tightly onclosed
houses with more mechanical ventiluiion may i-creasec the
interest in the use of evaporative ccoling mcthods even
thoush it is known that the potential coolingz effect is
leas, The usce of evaporative coolinz for broiler production
in areas of hgh relative huvnidity wes invesiigated by
Reece & Deaton (1971), fThe increase in humiditv of the air
inside an evaporutively cooled house has been reported as a
main concern to poultrymen, Hutchinson (19%4) su-gested
thot an increase in humidity frowm evaeporative coolins is not
likely to irncreage heat stress in fouls greatly.

Water m-y be used ac cooling agenty for birds in an
enclosed house primarilvy in +two ways: o» +the roof to help
cool its surfoce and inside the house i a spray directly
on the birds., Roof sprinklers cool the +top of the building
and help reducc the radiant heat transfericd to +the birds,
Hart et al. (1957) found sone 8light reduction in the inside

air temperature due %o roof ccoling. Sincc roof cooling by
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water requires large quantities ol water, disposal of
waste water may be a problem,

Fogeers inside a house should actually wet the birds
but care should be taken that the dropping are not wetted
gso much that fly breeding is increased, However, neither
Drury et al. (1964) in hot hunid envirommen® nor Wilson et al,
(1957) in hot dry environment obtained any direct production
benefits from either method of uwoing wvater, However, both
systems may prevent losses through death during periods of
extremely hirh temperature. ($he methods of applying the
water have been discussed by H:rt et al, (1957) end Wilson
et al. (1957).

In hot humid areas poultry facilities should be
located where at least the night timc temperature ore below
3500 and preferably in arcas where the relative humidity
is low enough to allow some cooling, (Scott 1973).

Broiler chickens ore gsensgitive to conatant hish
relative humidity if this is accompanied by temperatures
above 3800, (Siegel 1968). Jeight gains, efficiency of
feed conversion, pismentation and feathering are all adversely

affected, At lover toemperatures, high hunidity has no

apparent effect,
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Bvaporative cooling has generally becn congidered
effective only in hot dry nreas wlere there is a large
differential between dry buvlb temperature. Ilowever even in
humid areas where there may be relatively snall wet bulb
depression of around 8% 14 s possible to cool the inside
air sevefal degrees and this ccn be o big help, Drury et al.
(1964) obtained cooling of 3 to 8°C in humid Scuth Bast
section of the United States,

It has aloo been reported thet extrercly dry environments
are alsc detrimentel duringe the first 2 or 3 veeks after hatch,
Smith eX al. (1962) established that relative huaidity within
the range of 35 to 75% did not influencc growth rate of
broilers.,

Evaporative heat loss i3 virtually constant for a
given bird over o wide range of tenperature, At & high
temperature hovever evanorative hcat loss becomes the main
way which bird losec heat and the huiidity of the surrounding
air is of importance, The lover the reletive humidity the

higher the air temperazture thet can be tolerated,



There has been no evidence to show thet the generally
accepted pattern of rclative hunidity for broilers should
be followed too slavishly oo & range beiween 40 and T0%
has been shoun to give sutisfoctory resulte by
Sainsbuzw'(1972); Nevertheless attention should be drawn
to the fact thet birde do recuire 2 hisher humidity than
many modern systems provided and if humidity becomes too low,
circumstantial eviderce pointe to a rather poorer growth
and an increased suscentibility to respiratory disease,

AIRn VELOCITY

Increasing air speed hat the same effect as reducing
temperature since air velocity influences heat logs at
both ends of the temper:ture spectrum., At low temperature,
rapid air passinz the body, increcases heat locs by
convection, TPFurthermore velocity suificient to ruffle
the feathers disruptse the insulctive blanket of the still
air provided by the »lumage :md further heot loss occurs
(Seigel 1967)., At hish environmental temperature but below
panting, tempercture increases zir movement, cido the birds
in heat removal by movins the hected air avey from the

body &nd replacing it with cooler air. But -5 the ambient
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terperatu. ¢ becomes higsher thun thot of the body nothing is
goined Ly such movenent,

diloon et 2ls (1957) indicated that wind ur veo 15Ccm/s
wes sli-hily benefieiul in naturally varviaz Bot wecher
but thot wind of 250em/s ox faster was detriment-l during
auy zeason of the yeaxr =t Davis, Caxliforania, I 2rens vhere
wind rovenent over chichon muy be hisher than about 250ea/s
parivicl walls maiy He uvseful az wind breouks. Hovever
Bond {(.967), obrerved th:t portial walls can help control
wind but in cone coges mayr redvec 2ir rnovement nore then
is desiradle,

Yerouson (1970) su-ested that where there is hizh air

move:enc Ior nost of the yeoxr 1like in Khartoun shere climate-

lozical dat. ranges from 5.4 to 9.5 knots, operatvior of
aninal ovwapor2tive heot logs nachnicn is efficiecant, In
this situation Ttue lne ol o ol %0 howuiis, desin iu
e nge oi waat, shal sediiies vi:o i1adiacion compoiients
of vl eavironnentsl Yoot lokl, ‘Lhe principles

Incornorated in the wraditior ) coren Jizhit irvie human

dwelliin~ 3= th~ "wmid trovics ore nlicavle to nouliry

housin: i. 211 cnvironiiont in svhich it is desirable to attain
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maxiﬁum hott loss by evaporation and conduction, It ic obvious
that evaporative heart Joss will be more depeundent on rate
of air movement in humid tropics than in drier arcag.
Strategic siting of houses to tike advantage of
tonosraphical features will favour air movenent, Records
o¥ Jocal wind speed and dircction should be cludied to vake
advaﬁtage of the vrevailing breczes (Ferguson, 1970).
Orient~tion of a poultry house with respect to summer and
winter wind is an important considerstion in natural and -
fan ventilation., The prevoiling summer breseze ¢an then be
used to an advantage.
Another fact r not too often considﬁred iz the oir

drainare around a poulbtry house. Although houses located

in dighed areas will be protected from the winter wind,
? fhey mzy bhe colder during still clear nishits than houses

located on high ground. Thus they may be more difficult 4o
.ventildte for temperature conitrol and moisture removal,

Oftem:times houses located in a low area arec more likely to
;have Lfroeging conditions than those located in arcas with
'%good qir drainage. Air 2t low temperature, like woter,

flowa to the lowegd level., Thus both water and air should
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' drain away from a poultry house {0%2, 1967). according to

. Ministry of Agriculture, Fisheries and Food (1970)

conveetbive heat loss is also affected by air specd.
Ineressing air gpeed has the same effect 48 reducing
%empgrature.
VENTITATION

Ventvilation requires air wmovement: movement of fresh
2ir into the wuilding and movement of stale and contaminated
2ir ouv of the building, The minimam rates of wntilation
in broiler house musi be related to the need to keep humidity
at an acceptable level and {o eliminate from the building

thie vaporous by-products of the birds. Orundipe (1976)

. reporicd that most of the poultry houses in the world are

convéntional which means that they rely on the frece flow
of air through the house for ventilation. Otz (1967)
observc@ that two types of venfilation are cow only used
which he called the sravity or naturazl system and the fan
operated, The gravity systom depends on cold out door
alir to roree the warmer, lizhter air out of the house.
Thia works well with fresh air entering through windows
OT pATTow slots or speci.il inletg. The gravity systenm

iz used in insulated houges by providing duects or ventilator
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" heads for the escape of the exhaust air. If the zir inlets
or windows are well distributed and easily adjustable as
the weather changes, thisgystem works well.

‘Phe natural ventilation relies on two phenomena: the
pressure difference created by wind and that cireated by
differences in temperature. The former takes Dlace when
ventilators arce placed at any level in the vertical walls
of & huilding. The latter which is fregquently referred to
as 'giack eifect' occurs when ventilator are placed in
rairs with a2 considerable difference in heisht hetweocn the
two. Tilley (1967) reported that both types of natural
ventilation take place togetner in poultry buildingaLas_it
was imponsible to houve one without the other.

I» well insulated houses more positive control of
ventilation can be obtained with 2 fan system. The obvious
and by far the mout consistent method of wventil.tion is by
fan., 7The pressure type of ventilation has been successfully
unsed in insulated houses with $isht ceiling. The baifle under
the Tan is important to prevent drafta ingide the lLiouse.

I+ hag been common practice in most desisn Lo keep

the incoming air velocity to o level of approximately 60
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metres per minute, Sainsbury (1972) mentioned a notable
exception in ceriain specizlist cross~ventilated buildings
:wliere a higher intale velocity iz required as an integral
part of the ventilation system. Apart from this exception,
it seems that a low velocity is important in order to achieve
a good distribution of the air und prevent draits. A low |
inconin:. air velocity is nceded to ensure uniitorm and
draft free circulation through the house, This in tum
:en:-:‘t-l:t‘es uniform wae of the whole floor area by the broilers.

MoCarthey (1971) has reported that there has boen
considerable interest in the usc of windowless type of
.houses for the production of broilers. It 1s generally
agrceod thet houses of this type which are fan ventilated
tend to he superior to conventional houses with respect to
growih, feed conversicn, mortality and condemnation of brolilers
to market age.

LIGHT

Lizh?t and tewmperature interacltion exisgts for breiler
weipht gain., Brollers reared in a high cyclic temperature
- weighed significantly more than when given 12 hours of

lishs in cool portions of the teuperature cyele. The latter



erew better thun those given 12 hours of light in high\
portions of the temperctures cycle (Desaton et al. 1970).

It was also obuerved that broilers reared under continucus
light regime gained significantly more body welght when
compared to those reared under a reglme of 12 hours of
_continuoué light 2nd 12 hours of continuous darkness,

Apain interaction between light and egg production has becn
reporied by Dyerly (1957). Seasoncl variation in rate of
ex2 production is associated with seasonal vuriation in
lengivh of day. Rate of egy production iu proportional to
daily 1i-h$ period =nd bo daily doxrk reriod so that a

: ‘maximm rate is reached with & daily period of illumination
fof about 13 to 14 hours., There arc wide individuol diffe.
rencer with resprct %o minimxl daily light periods required
for ege production and individual responne to increase in
length of daily licght periods.

In congidering the eifect of photoperiods on egg
yield and egg cize in the chlcken, it i9 essential to take
into account the whole pattern of lighting from day old to
the end of the pullet yeur. The imporiance of early light

patiern to subsequent reproductive performances is reported



by Bowman et al. (1964 and 1966), However Cherry & Barwick

(1962b), illustrated the fact that rearing vith 6 hours and
9 hours of light from 4 weels of age, when compared, was
found satisfactory for both tresimentsg.

Research snd practical experience have shown that
there are combinations of lighting programme to use., The
use of combination of artificial and natural, or artificial
light alone or natural lisht alone have been advocated by
U.8., Department of Apriculture (1967). If the combination
of the two are used the light should be ‘turned on before
sunrise or after sun set to get extra heure of light.

When only artificial lizht is used, windowless poultry
houses that are well ventilated which can be closed against
day light can be used,

Skoglund & Palmer (1962), observed that the role that
light intensity plays in broiler production had never becn
fully evaluated or understood, The vossibility of a relation-
ship Dbetween the amount of light in broiler houses and the
problem of feather picking and cannibalism has been suggested

by Skoglund & Palmer (1962). Liszht intencity studies with
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broilers at the Univeraity of llew Hamphsire were initiated to

determine if intensity plaved o role in the incidence of
cannibalism, Skoglund & Palmer (1962) Ffound thet 1isht
intensities of 15, 60 ond 120 feet candlaes at the feeder
height exert no influence upon the incidence of feather picking
in broilers; butbt There was a 8light trend for the broilers
exposed to the lover light intensities to have a heavier
body weight,

Morris (1967) suzgested thet the lover limited to which
light intensity cen be reduced is governed by practical
considerations of the 1light needed for superviscion of the
flock, Cherry & Barwick (1962a) have shown that in a large
house, growth rate was depresesed slightly at on intensity
of 0,2 lux., Haartsen ond Weerden (1965) using renlicated
vens of 200 chicks obtained 1% betiter grovth at 0,341 luxe
He recommended that in ecloced broiler hovses grtifiecdal
lighting should be provided =lmost continuocusly. 7The use of
a 23 hours photoperiod hos the advantage that it 2llows maximum
growth while givins the birds scome experience of darkness
8o that they are less apt to panie if there is sudden

power failure, Brigbh lizhte (20-50 luz) should be used until
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the chicks have found the food and vater but thereafter
intencity should be reduced to a minimum level that allows
efficient supervisiorn of the floeck. Tor broilers rcared in
natursl day light, artificicl lightins should be provided
throughout the night if the local cost of eleciricity is low
enough to be covered by 5% increase in ;rowth rate. There
is a lack of data abouvl the intensity of crytificial lighting
needed in those situations but it must be enough to stimulate
feeding throughout the nipght,
HOUSING

The type of poultry houcen to build ic determined by
the climate of the locality and the cconomic stotus of the
farmer, In the temper: te countrics, co mplete environmental
control in poultry houses howve been achieved, Smith gzlég.
(1962), Ota (1967) and Bond (1967) have shown that the use of
air conditioned or fan ventiloted snd/or insul:-ted poultry
houses is possible, The approach to poultry housing in the
tropics is quite different.

In the hot humid zones vhere the temperatu;e and the
humidity are very high, Williamson & FPayne (1965), Emslie

(1968), Ferguson (1970), Nuru (1974) and Orundipe (1976)



reported the unoe of the open house to 2llow for maximum
natural ventilation, They agreed in the use of the traditional
malaya houge which is a light frame struciure and very
efficient in protecting the chickens from radi.nt heasc, It
aifords optimal air moveuent which promotes improved heat

loss Dy evaporation and conduction by removii:, the siturated
and heated air in contvact with the chickens. Ilaslie (1968)
descrived one of the comiaonest poultry hougea vhich is a
sinple structure with solid walls to O.46m wade of 0.10m,
concrente blocks .:d wire netted to the caves al 1.6Tm,

There is an overhanging at the exwves to keep the ruius out,
This house shouvld not be more than $.14m. wide. The ridge
overhxyza to prevent (ke entry of driwven rains .nd is netted
to keep wild birds out. The whole siruciure is supported by a
T.62cra by 10.16em post &t 3.05n intervals.

In the hot arid arexs wherc dry conditions prevail
throuout the veir «nd wide diurnal and season.:l fluctuations
in temderature oceur, the vse of macsive thick walls, aigh
heat retaining constructions with suall windows Live been
advocated by Perguson (1970) and Yupw (1974). The heavy

wells are of low temperature conductance so that there is a
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considerable time lag after suarise before the interior surfaces
heat up, This highthermal capacily walls are respongible
for a similar ddléy in_loss of interior heat when the outside
ambient tomporatﬁre drops .t night thus resulting in narrowing
5f the divrnal temperature fluctuation within the house,

ot (1974) uas Qescribed the high thormal capacity
and low thermal conductivity type of wallg vhen ventdilation
requirements cre minimmm. bfud ov brick walls avout 0,30m
thick arc often used, %The houses are either round huts with
3,05n internsl diumcter, 2.13m high and £itted with 2 small
door and 0.3%30m shutitered windows (or wirc netting) or
rcevangular with gsevernl windows on all sides. This principle
has beon adopted successfully at a backe-yard scale poultry
hbusi;g le#e].in Horthern Nigeria and elscvherc (Perguson,
1970}, ‘“her: genoreus natural ventilation is provided, fhe
heat Lypass effcct To the interior has fto be accepted and
consi&uﬁaﬁion for minimxl ventiloatlon reguirewontc boconed
irrelcevint. Whis design incorporates the cocling offuet of
alr movement which promotes maximum dissipaition ol hoat by
conveetlon, conduction wund cvaperotvion. dhe featurce of this
desion ig with side walle which are open or adiugtoeble to

sone depgrec go that opbtimum rate of air flow throush tho
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building can be obtained for cooling purpcses, Traditional

houses shared by humans and cnimals in hot axrid areas and
which incoporate such desirn are the Shuwa Arab dwellings
To be seen in Bornu State of Nigerio and certain Turkhana
dwellings in North Kenya.

The addition of particl walls to pouliry shades have
been considered by Ogundipe (1976), Huru (1974), Ferguson
(1970) Emslie (1968), Bond (1967) and Williamson & Payne
(1965). A partial wall helps reduce solar energy reflection
to the chicken from su rounding surfaces, cuts the radiation
heat load on the chickens ond helps contrel wind but in some
cases may reduce air movement more than desirable, The
walls of the usual poultry houses serve a dual purpose;
they confine the birds sond zid in controlling climate within
the house (Hart et al. 1957). When laying chickens are housed
in cages, confinings walls are not necevsery. Protection
from winds is desirable cspecially in open houses where
birds may be severely exposed to winds. Commercial poultry-
men often report of o noticeable drop in production following
windy periods, A wind break type of side walling has there-

fore become quite common in cage houses,

Different heighis of walls were rccommended by different
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suthors., Otz (1967) su-susited the vee of poultry houscs with
no walls orwith wire walls in very worn countrics, Sond
(1967) su poted the nse of wrlls 1 or 2m. high. Williinson
et al. (1965) obscrvecd that in dry countrics the wall should
be 2,44 meters high 2% the caves, The side of the housc
le.8t oxnosed to the sun should be wolled to =bout O,61ne
and wirce netted 2bowe, The oppogitc wrll should be built
to 1.22m, and the remcinder ncvicds Lhey concluded that in
wot countrics driving rain mny nccecositoic thw clooure
of thic housc on 2ll sides in which csge watil.iion should
be provided from drop shutters placcd 46em. above the floor
o onc side ond under thoe caves on the other side nd light
fron wvindows runnins the full lensth of the lec side of
the houage.

The ijaportant cifeets of good housin~+ on bhroilcr pro-
duction and fued consumpiion h .ve heon roviewved, Air
tenper tture, relative hunidity, 2ir veloeity, ventilation
and ligh%ing progranme arce amony; the foctoxs “ffeeting the
pouliry housinc considered in thw literiturc revicw,
Diifcronecs in clim:tc neccount for wost of the varirtions in
typc o7 poultry houscs. ITemperniure, sunshine, wind ond

relosive humidity are probubly the most import-nt clinctic
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factors to congider in ‘ctermining the struectural designs

of poultry housecs, Houscs with no wells or wire wall

are veed in very wamm elimates, The uninsul ted building
with large front wall opening iz uscd in pl:ices where the
avertge temperaturc ranges fron 2°%¢ - 25%¢ whilc wrrnly
built hwousc with inpulated walls and controllcd ventilation
is rccommxnded for plhiecs wherc the oGver.ge tenorature

is below=6.5°0 most of the timc. In hot humid “rens with
high tewperature ~nd hmmidity opcen houscs should Le uscd
wherens in the hot arid ~reas high themal enpacity and low
Tthemal conductivity type of walls arc reconmendod,

Toultry arc riiscd in almost cvery part of the world.
Clin:tus vory; nwngement and the cconomics of the poulty
indqustry very; building "nd their antorinls vryy ond the
degrees of cnvironmentnl eontrol lso vary. It is not
surprising. thercfore that poultry housing and design should

very from place to placu,
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e  MATERIAL AND VETHODS

2 Places

The experiment was oonducted in the College of Agricule-
__ture and Animal Sc¢ience, Kaduna, The town is situated on
;ﬁiatitude 10.36 W and longitude 7.27 B, the latitude rises
40 a height of about 645 meters, The avexcge tcmperafure is
: 24.300. Rainy season covers the period of approx., & months
:%IfMé&~October) with about 13{13mm annuval rainfall (The Nigerian

 Handbook, 1953).

2. Period of Study:
The whole studies comsist of two sevarate experiments.

.= The second one beinz a replication of the first experiment.
g
Because of the difference in time during vhich the two

experiments were conducted (Table 1} they are considered
separetely,
Dt

1

?1- Bach experiment covered the period of 10 wecks with the

. two sub-periodas: Ybrooding -~ 5 weeks and rearing ~ 5 weeks, .,
P!

TABLE 1: DURATICN OF EXFERIMENTS

Sub=period Bxperiment I Experiment fi

. Brooding | 27.03.76-1.05,76 18,07 .,76=21.08,76
Rearing s 2,05,76~5,06,76 22.,08,76=26,09.76




i EO“J.?.‘-I_}I Houges:

Tive types of house werc used. our of them were
built bosed almnst on the same design cxcept for the height
of gidc walls., Thesc four houscs “mve the same sizes and the
same type of building mato:1i.1s were uwwed for thic cons-
tr:zvion, They meosure 3,05 mnetres long and 3,05 metres
wide with height of 2.1% r.tr s vhe front slopping to
1e5 mevr.. 2t the erwves «f ..« boek 1 the houses, They
vore gitc, freing lest-virdc .nd slopping Bast-words.

“he wnlls wero made of coriugated izon shects on wooden

froase: L.oyed - the wooden pe~ta that eariicd the entire
stru~. .o, The unwalled portions of the houscs were netted

»ol wns asbeotos .

These four houscs were divided into two groups
according to the height: of the vide wniles - the high wall
and the lo- ™11 hous-¢. ‘The high wall "cuscs hove a
hoeilsht of the side wnlls 92 137 metres waile the low vall
nhous.c have their cide walls 0,7 mctres high, BEach group
hod two houses. ilouse numbcrs 1 nd 2 werce the high wall

houecs :. ougse nmunbers 3 and 4 were tix low w.ll houses,
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The fifth house was the school brooding house which
is made of solid cement blocks, This type of houde 1is
ﬁery common on GQVGrnmeﬁt farms all over Nigeria, It
meavures 36,6 metres loﬁg and 9,15 metres wide and parti~
tioned into 3 rooms with cement hlock walls., The room
used for this experiment is 9.15 meires wide by 12.2 metlres
loﬁg. The portion needed for each experiment was marked
out and partitioned a8 required with movable boards. The
fiooring is concrete and the roof is abegtos. The windows
are made of glas®s and the ceiling made of ceiling boards,
Pictures of high wall, low wall and inside of the Control

House are given on pages 71 & 72,

4, Mansgement Syotems:

Two mazmagement systems were used: DBattery ond deep
litter. The cage used in this study ic the T.A. improved
type of battery used for rearings broilers vwhich is beinz mer-
keted by Dizencoff West Africs (Higeria) ILimited. The cage
measures 1.37 metres long and 0.7 metros wide, It has four
compartments of 38 cm high. The feeders and the drinkers
were Ifitted into +the cages by the makers. Flat pans were

fitted underneath each chamber for collection of faeces which

were removed ecvery other day,
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e deep litter systom w . famished with dry wood-
shovin e o §,0 on deep, The litéer wine not romovid oxcept
when wet, as it wos oceassionnlly cobserved in housc 4. The
hionginee eonienl Jece? o were uwsed .v Lhe rite of 3 for ¢ach
hundred broilers. 1hie focdoers were lovercd or rniscd
accordin  to the height of the birds. The gelvanized waters
ing fou~tains (8 littcrs cach) verce used 24 the same rotio as
»

feclers, The Jrivlke re werce placed on wooden frmmes on top

of ¢ 1itter to avoid contnmintsior of witur with the

Heugoo 1 and 5 were used for bDavtiery rearing; Iouscs

2 2ad o ure used 4o del) livter housces. fousc D, being o
gtong 11 vrooding houvae with ~ floor covercd 7y dcep litter,

-
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€
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Jrdief @eserinvicn of tMe¢ zousus vged for e cxperiment
is given in T bl 2,
b DCOCK 2

Anal proilcrs inporivd from Isrrcl werc uscd in both

- » (3

exmerinuits, Chicks ro .clicd Yoaduna 2t tHhie o of 3 dayn.
Tot~l nmunber of chiclks bou it wvas 1160 = 660 and 500 fer the

first 2nd sccond cxperinunis respectivel; .
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fable 2: DDSCRIPLION OF EXru JIENLAL POULLWMT 110USLS

—— -

-

Fuanber of ik of YA — )
the Houso Height of Walls Managsenent Systom

i hirh well battery
2 hish wall decp litter
low wall bnttery
low 11 dcep litter
3chool hYroding housc deep littcr

(S}

S Broodingz period:

The chicks werce brooded in the ilouse 5. The wooden
hove s measuring 1.22x0,61 n ctres were used, The source of
heat s oleetricity (fhrce 100 wat  be 5z in cach hover),
The floor wio 1i vered with wvood sho.i gs. During tho
2ir ys fuol wo cprinkled on the paper, liter on the
gl vlzed Tlat feeders were used, Water wes given in
plagtéic drinkoras,

ahwe conwereicl broiley Jearier iash bow v froa Pfizor
Conpny Iid. wos usede wiritive volue of St.rboer . ogh
accordins to proxinvte anclysis reosults obtaincd =% the

ey o

Biocc vriotyy Libormoy, JdAFAI Shike 25 ziven belowr:

Ore Iinstur 90 ¢ 75
srade proicin 2% 25
dthoer ez et 5 a0
e fiber Jed

ioh Sl
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The broilers woere veccinstbed againgt New Chatle disc .se twice.

7. Bxacrinental (reoring) poriod:

After five welirs of brooding the broilers werce divided
into U groups and vrongfoerred toe the four oxperincntal
nougses bhe ficrth group rawiining in the broodiy; housc,
Mamber of chicks alloecated Ho cach housc wag calculated on
the bhasis of ronring space nper biru. The fleoor spece/bird
wrg 0.093 1‘.‘.?' and 0.043 17.12 for deun livter and bastery cage
resnechively.

Bqual gscex proportion in cnch group was nlsc taken into
congiderntion. The sex proportion in the populoation was
35% of cockerels to 65% o pullete for both exporinents.

The mumber of chicks in cach [1oup is given in Table 3.

TABTS 33 DS Ur ol O COTCKs

Sl o o ey

Exporiiont House Tot~1l Cockere ls Pullcts

1 30 28 52

2 100 35 65

1 3 30 28 b2
4 100 55 &5

' 5 240 84 156

1 &0 28 52

2 100 35 65

2 3 80 28 52
4 100 35 65

5 100 35 65
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The Pfizer commercial broiler Finisher Mash was used

with a nutritive value according to proximate analysis

(Bhika Lab,) given below:

Dry Mztter 75.9%
Crude protein 19,8%
Ether extract 4 4 3%
Crude fiber 3. 2%
Ash 8.1%

A% the third rerring week in the first experiment,

Gumboro diseacse actreked the broilers.

At the termination of experiment all broilers were sent

to the Animal Products Laboratory, Ahmadu DBello University,

Zaria for slaughtering and processinz. The weight of each

broiler was recorded immediately before slaughter then the

dressed carcass weight was obtained,

8. Data collected:

Feed consumption (per group) - daily

Iiveweizht (individually) - weekly

Ficro-climate in poultry houses:

Temperature at 8 a.,m,, 1 p.m. 5 p.m, ~ daily

Maximal daily temperature - daily

Minimal daily temperature = daily

Relative humidity at 8 a.,m., 1 p.m,;, 5 p.m., - daily
Air velocity at 8 a.m, and 5 p.m. - daily (only in

Experiment I before the kata thermometer got broken),
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Bach poultry house was furnished vith the maximal
minimal wet bulb thermometer and thermo-hysrometer fixed

inside the house about 0,5m above the Tloor level,

9, Date processing:

All tabuleted data were processed cnd onelysed at the
Ahmadu Bello University Computer Centre., One -nd two way
analysis of variance, correlation and regression coefficients
were computed for =sccording to suzgestions and methods

appropriately developed by the Biometric Section,



1 s SHOUIING PLRIOD

Durin~ the five wecks of brooding period, all chicks
wore kont tosother in the droeding housce deseribed in
Materinl nd Yethods as Yousce 5. Hortality ~nd culls
durings broodil riod in the c¢xperinents arce given in
™ble 4, Aver.ge nunber of chicks in 3 given week was
clevlnated aeccording to the formmla:

kabz‘- .L.‘ = ':..'Oﬂ}.'jj _"t).. -;[‘- D-'a.'- 1 + U B O L ] + Ili D——Y 7.

e — - ——

7

Table 4: MORPALILY .. 0 CULLs LURING BROODI:G LESRIOD

—— -

Exverinent I Bxperinent II

No., of Losgoes No, of Logscs ,
Chicks Noo % Avce Hos ‘miore  No. 7 Ave. No.

0 660 500
T 641 15 2.8 650 493
2 633 8 1.2 637 43

5 629 4 0.6 631 487
4 626 3 0.5 627 481
5. 624 2 0.3 625 13

Total - 36 5.4 - - 25 50 -

“eck

1.4 494
0.8 490
0.4 489
1.2 483

o2 478

4+ =3

(o2 T o) U 19}

dortrlivy nd culls were 7ithin ceceptadble 12tio in both
experincnts nd reiched sinmil .» level of approxiuctely 5%, for
the whole broodin: werind, The chicks for both experinents
storted rith sliwost the sune body weight (Table 5) but in
gxncrdooent I ther g2ined better and finclly recchel hijher

VOCy Weligaw t_a Laeas in Bxperiient II.
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Tablc 5: AVERLGE DODY BIGHT .ND GAIN/CHICK/ EIK(IN GRAMS)

—— - - - e —

Experinent I Experinent 11

Vleck Body Wt. wt. @

E®

Body Ut. t. Goin

0 40 - A2 -
1 30 40 33% 41
2 145 65 154 71
3 250 108 2: 5 95
4 412 162 : 137
5 592 180 ! 127

— - - - -

Tot:] - 55 - 4T

Since the .feca consunption in Foporinent IL was higher
end live weight groins lower, feed conversion in chicks in
Bxperinent I wus much beviter. -8 indic:ted in ©oblo 6 for
1 o of live weizht ;nin 2.88. of oLtnrtcr nash wel. used in

n 3

Dxpeaiiwenc I while 3.4g, in Ziperinent 1T,

Doble 5¢  LVER.GE P2uD CONSUMPIIOY ..NXD FEED CONV.r... FER
CHICK/ TuK (1IN GRAMS)

Bxperiient I rperiiient 1IX
ook Tcod Foeud Focd Fecd
Consur:pvion Conversion Consweption Coaversion

1 92 243 13¢

.
F A ’ " .
‘3 s b e e .
2( o N -
2 216 & 2

a 297 2ok 416
f;

Wl W v A
L]
~S W = A

L]
\.'-\

Tot-1l 1,406 245 1,30

u
-
S
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Some, but not regulcr chenges in feed conversion were
observed within 5 weeks of broodins in Experiment I and IIX
as well, It indicated +that feced efficiency ratio slightly
increased during this period,

The economical effect oi brooding periocd ex ressed in
total cost of feed per one chick amounts 37 and 41 kobo in
Experiment I and II reecpectively.

It can be concluded that in the same broodin; house and
with similar levels of mortality chicks in Experiment I gave
better results than the birds in Experivent II.

2, EXPERIMENT I,
(a) MICRO-CLIMATE IN POULIRY HOUSES

After the 5 weeks of broodinz, chickens were transferred
to experimental houses according to scheme given in Table 3.
Ficro—-climate of each house is described on the basis of
temperature, relative humidity end air velocity. Analysis
of the differences between houses in basod on the average
value obtained for each house from 35 daily readings while
each analysis of variance in respect of micro~-climate traits

contains 175 rcadings (5 houses x 35 days),
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Table 7: AVERAGE TEMPERATURSS /7T B8A.M., 1P.%, AYD 5P.M, INSIDE
THE POULIRY HOUSES (I ©°¢)

Ba.n, ip.m, 5P.m.

House Mean 3.D, Renge lean ©8,D, Range Mezn S.,D. Range

26,91 2,88 21-30 33.46 1.54 MM-3T7 31.34 2,58 25-38
26,86 2.51 22-31 32.91 1.65 208=35 31.86 2,37 28-38
26,17 1.81 22-29 31.83 1.77 29-36 30.94 1.85 28-35
. 25,71 2,66 21-30 31,63 1,90 29-37 30.46 2,36 24-35
28,00 2.12 22-31 33,09 0,89 31-34 32.77 1.35 30-34

o -

When temperature ot 8a.m,, 1p.m. and 5p.m. is considered
it was observed that irrespective of the house, temperature
is rising shorply frowm morning to the aftermoon and dropping
gently in the evening. The highest differcnces were observed
in the hirh wall battery (House I) in which the nmorning rise
amounted 6.55°C and afterncon drop 2.12°C. The Conirol House
5, showed the least daily differences, but the temperature
inside this house was consistently higher thin in the remaine
ing 4 hovses, Low wall deep lititer House 4 had the least
temperature in the morning, afternoon -nd evening,

Comparing the hish wall (1, 2) and the low wall (3, 4)
houses it can be secen that the temperzture inside the low
wall houses was slightly lower,

When two systems of management in each type of house
are considered, thec results indicated that deep litter provides

lower temperature than battery cagec.
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From the statistical analysis, differenceg between
houses were highly significant at (Fg 0.01) at 8a.m. and
(Pg 0.001) at 1p.m. and 5p.m. |

Temperature at 8a.ﬁ., {p.m, OX 5p.m,.does not necessarily
indicate the highest and the lecst #@iurnel temperaturc inside
the house. Daily readings on maximal — minimal thermometers
installed in each houce provided above mentioned data.

High wall houses had significently hisher maximal diurnal
temperature than low wall ones and what is interesting, the
least minimal tempersture was also fouad in the high wall
houses (Table 8).

Table 8: AVERAGE MAXIMAL AND MINIMAL DIURNAL TEMPERATURES
INSIDE THE POULTRY HOUSES (IN°¢)

Maximal Minimal
Mean S.D, Range Mean S.D. Range
1 36.94 0.94 34=-38 20,26 1.56 1823
2 3:25 0,88 36-39 19.34 1.37 16=-22
4 35443 2,24 30-39 22,03 1.60 18-25
5 35.89 1.26 %3~38 20.43 0,88 18=-22

éysfem of management did not affect the maximal and minimsl
diurnal temperature,

Relative humidity (RH) follows the opposite daily
pattern of the tempersture, In the morning R inside the
houses reached the peak, dropped in the afternoon %o rise

slightly in the evening (Table 9),
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Table 9: AVERAGE RELATIVE HUMIDITY AT 8A.M., £ I, AYD 5P.M,
. Y.

1P,
INSIDE TIZ POULTY HOUSES {IN%)

8 a,.m, 1 p.m. 5 P.Me

House Mean S.D, Ronge NMean  S.D. Range Mean 3.D. Range

BO.37 11.54 €66~96 61.22 8.04 49-88 66,49 T.11 50-85
78.46  9.76 61-95 56.22 7.83 31-70 64,4310,84 40-30
71.69 4.70 60-80 60.23 5.31 52-T4 63.80 9,74 40-90
77.66 11,62 58~96 59.14 5.88 49~70 61,97 9,85 45-90
74.80 7.05 44-83 64,09 5.08 52-73 64,51 7.41 50-80

L% I R N R

The differcnce between high and low wall houses is RH
can be observed in the morning and evening when <+he former
ones showed slightly higher readings. Influence of manage-
ment system was markedly better expressed in high wall houses,
since decp litter House 2 hpd consistently lower RH, In low
wall houses higher difference appeared only in +the morning
when deep litior was related with higher humidity.

As in the casc of temperature, control House 5§ showed
the least daily variation in humidity.

- From the analysis of varience, RH in the houses was
céﬂsidere& significant only for 8 a.m. wond 1 p.m. at (PXO.001),

Air veloeity (Table 10) measured at im, above the Tloor
level was consistently lower in contrel House 5 followed by

high wall and finally Dy low wall houses in which the air

&

velocity reached very hiszher level. Morning readings were

Lower than evening ones.



Table 10: AIR VELOCITY AT 8 A.,M, AIID 5 P,M, INSIDE THE
POULTRY HOUSES (F T /NIN.)

B a.m, 5 Tel,s
Hourse Mean 8.D. Range Mean S.D, Range
1 424 K06 20-2000 668 524 10-2000
2 439 443 10-2000 677 662 140-2000
3 598 637 50-2000 694 691 60-2000
4 823 714 40-2000 672 632 60-2000
5 242 150 60-760 418 389 552000

Range of the air spemed is considerably high because of
some readings done during the storms,
b, PERFCRIANCE OF BROILER CHICKS
General information of broilers performance is provided

in Table 11 in vhich mortality and culls are given,

Pable 11: MORTALITY AND CULIS
WEEK TOTAL
House 1 2 5 4 5 No %
1 1 5 2 8 10
2 1 1 4 6 6
3 6 1 1 8 10
4 5 5 5
5 5 3 8 3.4
TOTAL 1§ i8 13 3 35 548
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In the first two and thec last week of exneriment.chickens
did very well, Almost the whole number of losses eame within
the 3rd and 4th week when broilers were aivtacked by Gumboro
disense, The percentage of lops is low siwnce very often
Gumboro disease claime over 20% mortelity while the range 3 to
6 is considered as normal.

Control House 5 had the lesst mortality of breilers
(3.4%) while in +he houses equipped with battery cages
mortality reached the level of 10%.,

Feed consumption was recorded daily and average feed
intake per chicken was calculated for cach day ond each
house, (Table 12).

Tablec 12: AVERAGE DAILY LMD TOTAYT, FEED CONSUMPTION PER
CHICK (GRAMS)

I 0 U S E

W eek 1 2 3 A 5
1 70,1 72,0 75.4 82,1 T2
2 91.8 9%.5 102,7 101.1 85,0
. 3 7.1 86,8 30.5 73.5 90,0
4. 971 95.0 111.5 109.0 105.8
5 115.2 121.5 134,0 123.4 115.7

TOTAL 3299 3285 3599 3423 3295

Gumboro disense affected feed intake in the third week
of experimental period, In some housec there were decreases

in intake while in some, only slight increaceg.
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Differences betweon weeks and housed were found signifi- °
cant (Appendix 3), Total smount of Finisher Mash consumed
by one chick waos almoot cqual in the two high wall and
Control louse ond was lower in the two low wall houses,

One of the factors alfecting feed invole in poultry is
{emperature inside the poultry house. This problem has been
investigated for experimental period, Average temperature
for sach day and house was calewdatved from the readings atb
8 a.me, 1 pem, and 5 p.m., ang corrclated with average daily
feed yntake/broiler. Correlation coefficients were obtainced
for each week separately. (Table 13).

Table 13%: CORRETLATION COEFFICIENTS BETWEEN TENFERATURE
AND I'LED INPAKE

Week n r P Runge of mean Temperature
i 35  =0,07 0,96 - 27°-33°
2 35  <0,31 0.06 28°-33°
3 35 40,24 0.15 28°-%3°
4 35  ~0,19 0,26 28°%-32°
5 35  ~0.10 0,55 28°-33°

In all cases except the 3rd week (Gumboro disease)
correlation cogfficients were negalive and non-significant.
It can be concluded that average dally temperoture ranging
from 27° 4o 33% did not afifoet, significantly, daily feed
intake in broiler chickens.

Individual weights were recorded in the first day of

experimental period (week 0), thon in the first day of each
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successive week, beforc morning feeding, At the end of 3rd
weck, weight was not recorded to avoid further stressing of
broilers attzcked by Cumboro disease,

inalysis of variance was done for ensch week since the
results of significance are alike in all cascern, data for week
0 and 5 are only given in Appendix 4.

According to muliiple range test, initial weight of
chikens in House 1 to 4 did »ot differ significanily vhile
in Housc 5 i% was significantly lower thon the rest, In
random choosing of broilers for each experimental group, the
emphasis was put on cqual sex vroportion, and it was almoat
impossible to equalize the weight in 21l groups, However
the difference between the extreme groups (House 5 - House 3)
was only 43 grams, Finally the difference in above mentioned
groups reached 188g, and was caused by higher feed intake
in House 3,

Aversge total gaims were hisher in both houses eguipped
with battery cagzes (House 1 and 3)., Difference between Houses
1 and 2 amounts 11% (112g) while between Fouses 3 and 4 16%
(115g.)., Broilers kept on deep litter and in Conirol House
gained cqually (Table 14).

Well nown fact is that for intensive commercicl broiler
production only cockerels are used because of their faster
growth and better feed conversicn. In Annali broilers obtained

from Israel, both sexes werc represented in the proportion



i
of cockerels to pullets z2nouriing 35:65. Conperison of the
growth rote of two sexes sccred te be interesting. Results
arc -iver in Toable 15 and appendix 4.

4 She Yogirning of cxperin ental period (werk 0)
coclerels were heavier by 60 srons/bird, after 5 wecks
diffurcnece rose to 198 gr.z »roving tac fagter growth rate
in noloes.

In gpitc of the differencees in live weight there was no
di~.creiice in the dressing pureentinge c¢f 63.! for cockercls
2. 0542 for pullets., St -ndrrd Deviati o w.iantsc o 5.65 and
3.50, dressing percentage ranged rraiz 45, to 78,6 and fron
4643 to 81,0 for coclkercls -u.¢ mullets respectively.

Beononienl efrocts ~1f Dmperinent I arc ziven in Table 16.

Considering fecd cunversion and tn%2l cost of fced por
kg, of 7oin the beat results were obinine” in high well -
witery Jlouse 1 followed by low wall -~ baittoxy House 3, high
wall - Cocp littor House <, centrdlHouse § . 1finnlly low

wall - ‘eep litter ouse 4.
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Teble 15: AVER.GZ 50DY 7CIGHT OF COCKERELS (C) 4iliD PULLETS (P)
117 *MOLL POFULLAYION (IN GRAMS)

Week Sox lican SeD. Range

0 c C31 1157 400-900

I 571 95.2 400-850
1 C T 150,1 500-1100

400-1000

Lo
—
A

)
(.

T

2 C 1011 208.¢ T700=1400
915 154.4 500=1400

-

1317 242.,6 900-~2100
1251 06:5 700-2000

173C 2067 .2 1000-2300
15352 2247 1000~2100

- s s - -

W ailkhalh

fable 16: BCO.CIIC.T BiituC.. UF IG ..ING PERIOD AND VHOLE
CPLGRINENT I

Period Troit H 0 U o B

Fced Cornversion 500 3¢32 3420 SeH2 3435
Ranvingiot2l coot of
ROCTINEPood /chicl:/(LZoby 85 86 9s. 90 86

-

Cost of feecd/iley:
of gnin T7 87 23 9% 8
Whole Tot:l cost of
of Expt, fced per chick
] (Moir:) 1,22 1.25  1.31 1,27  1.23

- . — - - rm—

Coot of feed/1k.
of gnin (lkobho) 1% 79 T3 g 80
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%« Dxperient II

4 lidero=clinatce in Poultry ilouscs:

Expcericiiil reriot covered the sceond heli of rainy
scigen (72nd aust - 20%h Septenber) while in Bxperinent I,
it ixclr Lod, the begimndsrs of rming (2nd iy = S5th Junc),

It i: vorth spreeizl etention Yo look ot the »roblen whothor
the elenente of intern~? onviironront of the pouliry houscs
folloied the s uue patter: in hoth ciiberients ox 'sone
differcncoe c.n bo Jheorvel,

In respect tu veidexrtir. ot T v, 1 ponls and 5 p.n;,
goner:l pottern is thw comwe (ris ©ro . poyaing to ~fter-
nooit ond sncll drop it L ¢ evening, however the nagnitude of

d~ily rome 1o lower i ithe asceond oxperinent,

-

T:‘-blc 17: —-h.‘ }l .'i“.l :l_‘ o * .-,. 44..['1.’ “ — OT‘IQ’ J.IID 5 P.IUI.
Tk, 00 A7 TR, VUSRS (IR00)

— e = . - T e 8 5 e o e e —

Hougoc 8 vt 1 Dae e 5 Pells

e - e s - = - -

Heen 3,D. Iinge wiemn G.D. Reige HMoan S.D. Range

1 26429 1.6 24=35G 20,89 1,18 27-32 29.66 1.51 27-54
2 25,69 1.52 N5-29 25,21 1.31 26=31 29.03 1.12 27=31
3 25eTT 2410 L1-L9 20405 1,92 20=35 29,11 1.21 26-32
4 26,51 1,96 =20 30.03 1,57 27=35 39.66 1.92 25-34
5 25,00 1.353 2520 25,57 1,70 25=32 27.89 1.23 26-31

—— —— . — W — -

Peppernture #n the Dorning vun sindloy in U two expori-
T vhile o 1 Perns 27 T v, wus lcuer in BEuonerinent 1I.
Only iz omc g:igc i% uzmew Jod 30YC, while in Bxperinont I

aftcr-noo: “nd ovendne Bo ner rddwucre aluayve chove that



Differcuce bovween liich and low wall houscs arc not
gignificont ond nonagenent systous gnave very low but reverse
of Gie previsag cxfect in the twe high walls.

Hickh well decep ldticr House 2 had glightly lower
temperature than high w1l bottery House 1 while in low
wall houwuse, dee» Lititor wag connccebaed with highor
tenperaturc.

: Diurnod voaxin.l terpertur. ro.ched higher level in
this experinent, Differciccs between Houscs ond nonogenent
gyastums are significont only in ruspoct to high wall houses
in vhich Houge 2 with decp litvter provided lower mpximal

tenmperaturce thun House 1 with battery cagta,

AVERACE IAIIDn T ANL MINIHLL DIURNAL TEHMPERATURE

Table 18:
INSIDE MMIE POUTTRY FOUSES (IN-0)

. w m.m A o+ om.oaon

WA KT.L HMINTILL
Houso LU Sells Eanoe Meon BeDe Dangc
1 37.80 1.32 3540 10449 0.56 1921
H2 35494 1.3C 2940 20,53 .44 18-23
3 37,00 2,04 32-40 19.57  1.38 16-22
L4 36,34 2.06  32=40 19.77 1426 18-24
5 35.69 1.35  55-30 20,31 1,59 17=24

s Mininal dinrne tooperntare was slichtly lower in this

experinont,

Ho regulnritics in renocet to housing ond

monagenent aysten hhvo heen found,

Doily chonges in relsiive Imnidity followed tlic sone

T " . . . . . . .
ribern in bhoth cxperinents but with concidershly higher

RE at 8 a,.n.

in

T~
RS

.

perinent IT



Tablc 19: AVER.GH ILLLTIVE HUNIDITY LT 8 4A,M,
POULTRY HOUGL

P b
h P

.

i

=00~

ve LNSIDE T30

i e Sl k4 ol Vi - —

N %)

1 P.M., LD
(

8 Qulla ) 1 Pelis 5 DPelle
Hounc oo 3.0 Honge  HMean G.D. fonge  Hean S.D. Rongo
1 C0e32 8050 50-85 62,11 5e26 55-T74 69471 8.55 50687
2  8l.70 7.09 069-95 B%..3 4.95 52-80 67i57 10.52  54-95
3 B8B6.29 6.7C 8906 65,46 8.28 55-96 65,71 20.20 53=07
4 80.17 Q.20 5995 62,60 5.85 50-75 67,11 10.40 52-87
5  98.71 2.7 7532 63.69 13.60 A43-87 67,14 6,06 5478

Significnt differences betr. ..

for 8 z.n. (ippondiz 6).

It e

be conelhvdoed that deep

ouses were found only

+ 1itter was connccted with lower RI in high and low wall houses

as well,

|- Perforiones of Sroilor ohidckone

Total loscés ~: ounied 3,9%

Table 20: ORTALINY LD COLLS

__ IR N LI S -
Housc 4 2 3 4 5 Ho. %
1 1 1 1e3
2 4 4‘ 4.0
3 2 25
4 3 1 10 10.0
5 1 1.0
TOTLTL 9 2 2 4 - 18 %49
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Higher mortality in Housc 4 was caused by hcavy storm
in the first day of experiment, Chicks pilled together in
onc corner of the house killing 8 of them, The leas| losses

were found & ain in Control liouse 5, Feed concumption is

given in Table 21.

Table 21: AVER'CE DAILY AllD TOTAT FEED CONSUNMPTION PER CHICK
(1T GRAMS)

H 0 U 5 E

Week 1 2 3 4 5
1 T3.1 71.8 74.0 6945 T6.4
2 88,4 91,0 107.1 85.4 97.2
3 108,1 1082 118.8 114,0 1072
4 115.0 114.0 123,0 12,7 103.7
5 118.5 114.2 123,2 122.5 110.,2
TOTAL 3522 3495 3823 %529 3465

Total feed consumptlion per chicken was hirsher in
Experiment II than in thc former one, It vas mostly due to
continuous increment of feed intake notl disturbed by health
troubles as happened in Experiment I, As the latter, chickens
in low wall-battery House 3 consumed more, while the remaining
4 groupe kept almost the same level of feed intake.

As in Experiment T, feed consumption was negsatively
correlated with temperature but rignificant only in the
ff;w'ﬂ_‘kb

first week of experiment (Teble 22), _,{/iﬁf

\j c b
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Table 22¢ CORREBIATION COBFFICIHTYS BREIVERD QEMPERATTRI AND
TEFD INTAKHE

Weak n T P Range of Menn Temperaturc
1 35 0,42 U¢01 26030
2 35 ~0.153 0443 25-31
o 35 -0, 07 0,65 2530
4 35 -0.14 Q.93 27=30
5 35 +0, 27 0. 11 26m30

This time averzge delly temperaturer were lower, whei
could have resulbted in the signiflcant correlation covelficient
for the first week, It should be considered in further investi-
gations which ambiont temperature molkes o “eritical point"
above which the increment of tonperature does not affect
feed inteke conmiderably.,

At the begimning of experimental veriod average body
weight wore equal in all oxperimontal houses (Table23)
while the control group haod lower mean live weipght of approx.
40 grams, Finally livea woight gain vas sinilar in Houses
1 = 4 and approx. 10075, lower in House 5,

W hen the reswlts of live welzht gains in EBxperiment I
and TI are compared 1t can be stated that while some
differences were observed bhebrgen deep Iitter and hattery
cages In IExperiment I, thed kind of differences did not
appear in ixperiment II,

 Broiler chicks zalned better in Experiment II, The

differences betweon Experiment I and IT ranges from 43g. for
Houwge 3 to 195z, for louse 2,
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Table 23: AV ACE 0DY WBICHL: A°D #00J GAIN OF CHICK (IN GRAMS)

o SR .
I 0 U S L
A ——— B g - . — S S ——
Veek 1 2 3 4 5
—— ————— ———— . B % 8 e G ¥ . Mm% m M e mwm T m e & W A e A A Sl Sl WS -
Mecn bt 529 523 521 481

0 SoD- ?-L}.r‘ 1'1 o:: "Tf'i.‘;/ 79!2 8905
Ranze  400=700 50G--1100 350-~T750 400-800 300-700

B — - G - . A a— . e m s e —— e

fiean 705 9 743 703 690
I ®Bs 10,9 32,0 s 107.5 1260

-

-

Rance B00-20C 5 00-350 250=1000 500~1100 +50=~1000

--------

e ——— o — - & @ & ¢ s T e - —

Me . 10414 1025 1062 945 546

2 S.0. 108.2 95.9 154160 131.3 184.0
Range 850-1507 S00=-1200  6.0=140 700-1500 650=12590

S

Fean 1314 1250 1330 1256 1150

3 8.D. 17047 124 ¢4 1537 167.9 1710
Range C00-1700 $50-150C 850~180u 900~1900 850-1600

- am— . o

Hear. 1503 1270 1532 1419 1345
4 Si:). 1‘:“(}.7 1‘1’3.8 207.? 20“.1 215-5
Rinpge  1100-2000 1100-1800 1100--2000 1100-2300 900-1900

. ——_ - ——— . - - —

e s -

Jlean 1693 1710 1692 1630 1535
5 8.0 201.06 15353 206 o1 2551 21595
ange 1250-2100 ' w200 2400=2200 1100=2500 1000-2000

i S - S AL o G el 7y W &
Total goin 117« 1131 1316C 1165 1054
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Advantare 2. boe ~tiribute. % She uealth status of
broiley: . vieh vare T avescked YW Cw vore discruwsce 0o werc
the onegs i-. Txweri-oay I,
Dnri the second hrooding r_o. mrowth rote of chicks
were lorar whnt orebibly e uwed : %1l difierence in nean

- . |

live weich® 1 coc! ciels ome ~ullets anounuved only 15z,
(50g. in Tizxperinest T), c whe end oT fifth re~ring weck
it inerer:c® to 270, mrovia: r¢.in the foter growth rate

in cockerel: (Tavle “%4).

Table 24: AVEAACE BCDY GBI ¢ 07 COG L RELS (C) 1D IULIETS (P)
77 WHOTT; POPULATION (I CRAMNS)

R e -

Heck SCx B o S.D. Range

- - B - — — - -

0 C e 7840 400-300

r 508 3945 200-T70C

1 C 7758 11G.0 500~1100
F 679 10263 250=950

I —— - . —— - A e s A= - - .

2 C 10C7 F 533548 T50-1850

P 679 116.9 650-1350

: 107 (s I 350=1650

A c 1616 178.6 1C00=2300
§ a3 166.0 900-2000

e e S W B % 8 m e w w3 w o om.m . o= . - I e I e e e

5 C 220,7 1100=2500
b " 182.0 1 000-2100

. ———— B —— R ——
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Soluticn of T e gigatficeant difference

woels s
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type of dfneowe

than pullciie
Infliue ¢
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) - > P o . ; F v a4
Yange 42¢.=TC0e300) vl 3%, 0% a3,

cockerels .nd pullete resnoct
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nd II sespectively,

licvs orebably in

i 50 he riore sensitive to this

Srd respond in Mooy [ rowth rate retardaiion
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)053,

range 57.3-821) ior

Bcononical cflect. of Hrreriext II are given in Table 25.

Pable 25: BCOLOLIC .o IoTI0rS OF RUGARIB
G IRRET T

710D AND WHOLE

Period Trcit

=

5

. W R e n R e ——

-
.{4' ol

Feed Tomwer % 5

Rearin;,

Potald cned vi feca
per caick (X 92

" e a8 W s oo -

a1

2427 3.02

3420

e ——— - —

10e 92 5

Cost of focd/ut.
of ia (Geobe ) T3 77 a5 75 6
“hole
2Py TLs o wusw of fucd
per ciice (Jzira) 1433 32 2% 1425 1432
Cout o Loel/{ e, 80 g £6 21 86

In woormo of mewld convwersi

gein tre oo e’ are: obtained in
House 2 followed "»y Bi h m1li .. 15} o

deep litter Lo a2 4

wizsh airil =~

- cd per rg. of

Jdok gl .- deop litter

lor wall -

Houge 1,

vesulte,



LISCUSSION
As 2 result of culie neat shortage in Nigeria a consider-

able expunsion ¢i nouliry indusi vy i  lanned in the connercial
and rural sec.Hr g well, accordin. o Federal Livestock
Dopartrienc, ruril .ccoyard poul.ry roduction still predo-
ninates in tcrs ol L2 muiber ¢f birds kept and neat produced.

Total nu ber or vouliry lkept by cnall farmers in 1974
amounted % nillion nroviding 40000 tons of neat while the
nunber of birds keps ia the couercicl farns anounted 5
nillicn provilin 20000 tons of nezt per year.

Considerin; thoat tie »rcszent ratio of poultry number in
rura2l and coiierci 1 secto: i: 9:1, 2ll possible steps to
inprove poultry productiviiy in smzll farmns should be under-
taken. -

Within the wide ranpge o1 brecding, mwtrition, health and
nanagerient problens, investigz ion on poultry housing was
chosen 23 . subject of the prcroent poper. Assunption was i:ade
to investigate the t pc of houses which 2re -0t expensive and
can be eagily consoructed py o lLaaener Livoell,

Following this rc.listic guideline, artilicizl lighting
has not been applied ud gtidiec on the infiuence of 1i-ht
intensity wnd len %! of phetoperiod were not undertaken.

The only one .mre exbenuive ingtallation was a httery.

It seemed to be intcresting Lo look at the problen of the

broilerts yes; .o . r o ore inteasive syston of nanagenent

connected with o cir le poul®; house.
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Micro-climatic conditions in all dLive poullry houses
were far from the stendards espeolally in respect to
temperature. In the tropical backyard tyne of produetion,
tempersture ol approximotely 20°% is impossible to be achleved
and in such casc the role of investigator is to observe the
performance of birds in much higher ambicnt temperstures,
exceeding the gtandord one even by 100%., MNaximal diurnal
temperature of 4000 have been recorded in this experiment.

In resgpect to feed consumption, the results obtained in
the experiment do not fully agree with the wide spread opinion
that high ambient temperature negatively iunfluences the feed
intaké. Total fecd intake (brooding + rearing period) per a
troiler varied from 4,6kg, in House 2 Bxperiment I to 5.4kg.
in House 3 Experiment II and cen be considered as high,

Correlaticon coefficients hetween avercge daily temporature
and feed consumption were not cignificant. May be the ranges
of temperaturc were not high enovugh to influvence the appetite,
88 found by Siegel & Drury (1970). In his cxperiment deviation
of 5.500 did not affeet broilers peformance.

Visible cficet of toc high temperature ias the excessive
panting of broilers observed at noon hourc,

Feed conversion ranging from 2,95 to 3,52ks, of
concentrates per kg. of gain is not too satisfactory confirming
the results obtained by Sierel & Drury (1970), Sainsbury (1971),

Joiner & Huston (1957) and Tox (1951) who found that too high
ambient temperature cuts down the growth rate and feed efficicney.
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During the rainy season in which the experiment was
performed relative Ym..i . ity inside the houses ranged within
the linits wccepiew . or hroiler nroduciion. Slightly lower
hunidity incide %e low wall housc than iaside the high wall
ones was canuet. 2y ai her wir velocity in the former.

Air velocity exceedin;; the limits, very positively
affected the eir cichoye in tic houses., Probably the worst
resulte obhtained in the control House 5 were caused by poor or
inadequeote ventilatiion, Althouc the diurnal chonges in
temperature and rel.live humidity were the least in the House
5 making micro-clin~te more uniform, the low wvelocity caused
inadequate z2ir exchiange, Tinally affecting the growth rate of
broilers.

Many factors are responsible for htroiler production, but
the final finuncial azpect ie the most important for the
producer., Taking tuc hove into consider.tion the effect of
different housing o nd managemcnt systems has been expressed in
cost of feed per k7, of live-weisht gain.

For two experiment.) ~eriods {ollouwir  recults were obtained:

House 1 77 .5 kobo
House 2 22,0 koo
Houge 3 34,0 kolo
riouse 4 86,0 weho
House 5 8700 kobdo,

The Dbeot resmlis vere obtained from broilers allocated

$0o hizh will="iimrs House 1. ‘The diiTerence between House 1



59

and remeining four bousca, ranjen from 4.5 to 9.5 kobo
per k3., of zoin., 1Ihig clfierznces should ¢ considered

-

significant sincc 1. gewvernl andred o7 bivde are kept
in few rotations i rear ther 2 differciice oif few oo per
chick rises to geveril hundred of llaira within the year,
If for some reascii: Mmrchacin. of the baitteries is
inpossible then hi;:™ wvall.-decvwn litter house could be recommended.
It is diificulyv ©. coucl:ide which factor or factors were
responeible for bheiter couversion and finalily hither proiitabi-
1ity of broiler: kel ii. thic high wall houses. Although
micro-clinatle differences between houses in most cases showed
statistickl simificance, the dificrinces appeared to he
vather low A 0% convgigtimt in their paciernms. Anywav the
general coclditio ., in high wall houses scen to be more

suitable for Lroiler nmeduction during the rainy scason,



(1)

(2)

(3)

(4)

(5)

(6)
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CONCHUBIONESD

Succeseful broiler production o'n be arrenged in small
farm unitc in chezcp ..wd ecsily constrvcted nouliry
house, VWhen ceparate house for brooding ic uscd .ad
broilers are cormecueniliy transferrsd ior rearing into
another house nine roiations can be arranged per year.
During the rainy season bhetiter resulis vere cbtained
in the pcultry hovses with side wells lLoving height of
1.3Tm. than in those vith side wall heisght of 0,7nm.
Within high ond lov wall houcee broilers kept in
batteries periormed slightly better than those lept on
deer litter.

The best results were obtained when chicks were allocated
in hich wall house and kept ir the battery, followved
by ones kept in hi~sh vzlls house on deep litter,
During the rainv ceccon the lceal type of house does
not createany nrobleme with relative humidity since
the air velocity inside the house is hizgh erough.
Temperature is alvare much hicher then accepted for
broilers,

High temperature did not aifect feed intake but
probably was reanonsiblc for rather too hish feed

conversion r=tio cbtained in the atuvdy,



Appendix 1. ANALYSIS OF VARIANCE FOR TEIPERATURE INSIIE THE POULTRY HOUSES IN
EZPZRIMEIT I (MBAN SQUARES)

Source def Tenp. 8 a.m, TemDe 1 peme Temp. 5 pen, Max. Temn. Min., Temp.
Houge 4 25,6800° 22.8086° 27.6800° 25,7343° 32,8571 °
Residual 170 59066 2.5254 4 ,6054 2.0151 2.0000

Appendix 2.

ATATYCIS OI' VARIANCE TOR RELATIVE HUMIDITY AND AIR VELOCITY IN
EXPERIIENT I (MBEAN SQUARES)

Source def a7 8 a.m, RH 1 p.m. RH 5 p.m. AY 8 a,m. AV 5 p.u,

- ¢ - c NS e A a
House 4 404 ,07T71 287.1800 91.8229 1653489.70 1117491 .00

Residuzl 170 §7.0346 2.8945 82.93%1 278352.08 416258,86

NS = not significant

a = HuN 0.05
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Appendix 3%:
AMATLY3IS OF VARIAVCE TOR AVE AGT DAILY T'CED
COEFUNTELTON OV YDEBK 4D 0UST (MBAN SQUARES)

T T T S A —_——

Source [ Paperinent 1 Experiment II

— B B e B B R e ————— o Al ol st

- -

Week 4 11490,591° 12077.,051°

Houg2 1 584 577" 605.,5942
NS

Week x house 10 348,609% 169,512

- B s a e B Bes 8w e e

Appendix 4:
AFALYSI3 6 VARIA G5 ¥OR DBODY YRIGHT BY SEX AND
JOUSE Il LATLRTIEIT I (MBAII SQUARES)

Weel O Week 5
Source d.? DHMecan gsquares def Mean squares

c

- a

Sex 1 2450071, 09° 4803395 ,12

-

House 4 RA505 56" 4 602024 .31 °

Sex x housc 4 16301 , 18719 4 130491 102

Residual 580 10221 .65 553 536666 .91

L R

-~

1 = not gignificant
a = P/ 0,05

b = P/ 0,01

c = P/ 0,001
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Appendix 5: ANALYSIS OF VARTANCE FOR TEMPERATURE INSIDE THE POULTRY HOUSES IN
EXPERLENT II (MEAN 3QUARES)

Source s i 4 Temp. 38 a,.m, Temp. 1 P.de. Tenp. 5 p.n, Max, Tenp. Jiin, Tenp.

-

House 4 16.2143° 13,5857° 18.3371° 25.5300° 5.5286°
Residual 170 3.,0705 2.6971 2.0461 3,0995 1.562-

D B — el AT e . il S — - - . i A T i A Bl M

Anpendix 6:

LUALYSIS OF VARILNCH FOR RELATIVE FUMIDILY INSIDE T:ib POULTRY TICUSES IN
BAPZRIIENT II (MBAN SQUARES)

. & s A W e W B ——— e R i e

Source d.t B a.n. 1 Dems 5 Pele

[————— S et

B L R B I o — o — -

Honge 4 445.2371° 57 571409 199.5229"
Residual 170 5441146 57.9691 147 3005

. - -

PR ——— B it

il

s not eignificant
b = ¥/ 0.01

¢ = P/ 0.001
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Appendix T:

ANATLYSIS OF' VARIADCE FOR BODY TBIGHT RY SEX AMND

HOUSH IN BUDENIMENT IX (MPLET SQUARES)

e p—— -
Week O Woek 5

. ——— L e w8

Jource d.f« lean spuares d.t Iean sqgnares

- -

. B T R e S m———— - -

Sex 1 2460%,19° 1 7329891 .62°
AT 5T 4 509224.63°

]

Sex-lLousc 4 10026.06 " 4 13373.70"

*
i

Hous:.

W
.
O

Reaidual 456 7006,92 431 34404 .78

N8 = not significant

P/ 0,001

il

c
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