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Poultry Housing

and Equipment
For Arizona

By W. T. Welchert
Extension Agricultural Engineer,
University of Arizona, Tucson

This circular gives recommen-
dations for poultry housing and
equipment that can be used in Ari-
zona. The main emphasis is on
the laying house and laying-house
equipment.

On the inside pages of the back
cover, you will find design recom-
mendations and suggestions for the
laying house and other structures.
For poultry management recom-
mendations, see your County Agri-
cultural Agent.

Laying House and Equipment
A well designed laying house

compromises all labor-saving and
management techniques with the
maximum economic utilization of
the equipment and structure to
produce a dozen eggs at the lowest

cost.
Research and field tests show

what equipment is needed to get
maximum performance from 100
hens. Labor requirements for each
job are determined by time-motion
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studies which, in turn, dictate the
location of the equipment and the
order of design importance.

Work Load
Egg handling has the largest

labor requirement on the poul-
try farm followed by feeding,
watering, culling, and cleaning.
Therefore, it follows that the sim-
plification of egg handling (a daily
chore) should be given considera-
tion in the structural design be-
fore ease of cleaning (a once or
twice»a-year job).

Bird Characteristics
Characteristics of a bird influ-

ence structural and equipment de-
sign. The hen is defenseless against
rodents, susceptible to many dis-
eases, and distressed by sudden
changes.

Isolation of brooding and rear-
ing birds from layers is required.
Sanitation is extremely important.
Pathologists report that dust con-
tributes to respiratory diseases,
and recommend a 25 percent litter-
moisture content. Equilibrium
moisture content for litter in
southern Arizona is estimated at
approximately 10 percent. On the
other hand, pathologists say virus
diseases are spread via excessive
moisture. Therefore, localized wet
spots are highly undesirable be-
sides contributing to dirty eggs.

Chickens peck at anything in-
cluding each other, so do not use
fiber boards. Chickens have a nat-
ural habit of nesting and roosting.
The higher they can roost the bet-
ter they like it. To prevent crowd-
ing, place roosts level.

The hen has to elevate her head

to allow water and feed to flow
by gravity to the stomach. Head
room is necessary over feed and
water. Standing erect, the head
is 14 to 16 inches above the ground,
with the feet approximately 8
inches behind the head in a parallel-
horizontal plane. Because the chic-
ken is a two-legged animal, the
body shifts so that the head tran-
scribes an arc to just in front of
the feet when picking up an object
from the ground. So feed and water
level should be at the level of the
bird's back and the perch posi-
tioned accordingly.

The hen exhausts great quanti-
ties of heat, about 60 BTU's per
hen per hour (1,000 birds equal
to an average furnace). Also, a
hen exhausts about % of a pound
of moisture per day. These facts
are important in the design of a
closed structure. Ventilation is
needed to remove excess moisture
and maintain heat balance for bird
comfort.

Ventilation at a rate adequate
to remove excess moisture is suf-
ficient to control an objectionable
accumulation of odors and carbon
dioxide produced. Chickens have
no sweat glands; high critical tem-
peratures make artificial sweat
desirable in the form of foggers.

Temperature extremes below 17°
F. and above 100° F., depending
upon the length of exposure time,
are recognized as critical produc-
tion temperatures in Arizona. Le-
thal temperatures are somewhat
lower and slightly higher for an.
extended exposure period.

In the chicken, light activates
the anterior lobe of the pituitary
gland. The result is increased body
activity and feed consumption.
Hence, artificial lights are used to
stimulate production.





Provide drainage in all directions from the poultry house.

Drainage
Avoid locating poultry houses in

any area where a potential flash-
flood condition exists. Provide
drainage in all directions from the
structure. Provide a complete tile
drainage from water systems to
drainage ditch or sewage system.

To permit flood irrigation of
land around the house, use a con-
crete floor on top of at least a
6-inch gravel fill.

Orientation
Unless good shade trees and

grass are available, an east-west
orientation of the building is de-
sirable for maximum summer cool-
ing because of a more favorable
shade pattern.

Ventilation
Continuous ridge ventilators are

used in Arizona to allow the heat
build-up under the roof to escape.
With chicken wire and semi-open
slatted structures common to Ari-

zona, ventilation is always ade-
quate.

A continuous low wind move-
ment up to 250 feet per minute
(3 MPH) is desirable. However,
in the cooler areas of over 3,000
feet elevation, movement of air
will need to be slowed down dur-
ing certain winter months with
muslin, burlap, plastics, or tar
paper.

In the higher elevations over 5,000
feet, where closed structures are
necessary, a more complex venti-
lation system must be employed.
It is recommended that window
openings be constructed that can
be opened or closed to provide com-
plete ventilation or reduce the
amount required during colder
weather. Ridge ventilators should
also be baffled. In some cases,
mechanical ventilation and insula-
tion may be required.

In semi-open structures, venti-
lation is adequate so that conden-
sation is seldom a problem under-
neath metal ceilings. In cooler
areas, with a closed structure,
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The construction location and
number of nests affect egg break-
age, cleaninless, and labor required
to gather and clean the eggs. Uni-
form distribution of laying hens
in the nests is a major problem
affected by both location and con-
struction. The distribution pattern
also determines the number of
nests desirable.

All nests must provide conveni-
ent entry and be alike to keep hens
from crowding into certain ones.
One individual nest is needed for
every 5 or 6 hens, or one 6-foot
section of double tier community
nests per 100 hens.

Besides the desirable character-
istics of economy, a dark location,
ease of cleaning and of gathering
of eggs, adequate ventilation must
be provided especially in southern
Arizona. There should be at least
a 1-inch crack, or equivalent, at
the top for escape of heated air.
Additional holes may be drilled in
the walls or top.

Two types of nests are in gen-
eral use — individual or commun-
ity. Satisfactory roll-away floors
for community nests can be made.
(See Plan A-133D, page 19.)

The trend seems to be back to
smaller individual nests. (See Plan
A-133B.)

Perches in front of the nest cov-
ered with 1" x 2" welded wire or 1"
mesh hardware cloth will help keep
the nests clean. Gypsum trays on
the perch also have been used.
Some poultrymen keep hens from
roosting in the nests at night by
hinging the perch to fold up
against the nest openings.

Roosts
Roosts aid in reducing the spread

of disease and in producing clean

eggs. From the standpoint of egg
production, they are not necessary.

Because of the hen's natural
roosting instinct, it is desirable to
place all roosts on the same level
to prevent crowding.

Provide 7 to 8 inches of roosting
space with a minimum of 12 inches
between rails. A somewhat wider
spacing of 13 to 15 inches is pre-
ferred. Roosting rails should be
V/2 to 2 inches wide with rounded
corners.

Maximum length of a section
should be 7 to 8 feet for easy cull-
ing and cleaning. A 5 to 6 foot
width section allows easy removal
for cleaning.

Use 1 by 2-inch welded wire to
place on top and the sides of the
roosts to keep birds out of the
dropping pit area. Smaller mesh
wires are more easily clogged with
feathers and droppings, and larger
mesh wires allow eggs laid on the
roost to fall through.

Lighting
To maintain egg production dur-

ing fall and winter, or on cloudy
or foggy days, artificial lights are
desirable. A total light period of
13 to 14 hours is sufficient. The
preferred method is to turn the
lights on by an automatic time
clock early in the morning.

There should be one 60 watt
light bulb for each 200 square feet
of floor area. Adjust lights to il-
luminate the entire floor and roost-
ing area.

Wiring
All wiring should be installed by

qualified personnel and should be
checked periodically for safety.

Wiring requirements for auto-
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of chain when using as a broody
coop. A guard above the coop will
keep other hens from roosting.

In transferring birds, a series
of catching crates placed in line

at the doorway, with all doors up
except the last one, will eliminate
a lot of handling. A small tractor
power lift can be used to move
the crates.

Structural Components
The only building requirements

essential for the majority of Ari-
zona poultry are shade, confine-
ment, and dry litter.

If pole construction is used, be
sure to use pressure treated posts
and set them 3 to 4 feet in the
ground.

Foundation
For foundation design, provide

for 4 inches of litter and allow for
at least 4 more inches of built-up
litter.

Continuous foundation or piers
may be used. Where frost is not
a problem foundations need be
only 8 to 10 inches below ground.
Otherwise, the rule is to extend the
foundation below the frost line.

The foundation, or pier, must
have sufficient bearing area to
support the building weight and
to resist the lifting force of wind
without shifting. A 6-inch top and
10-inch bottom is adequate for
poultry structures in most soils.
Piers should have a larger footing
of 12 to 14 inches. Increase these
dimensions by 25 percent in less
stable soils.

To prevent cracking of the con-
crete and to insure against uneven
settling, it is a good practice to
place a reinforcing rod a few inches
from the bottom of the foundation.
The rod need not be heavy — %-
inch is satisfactory.

The use of bolts or steel straps
to connect the posts or framing
to the foundation is recommended.

Floors
Earth floors have the advantage

of economy. If there is a leaky
waterer, the water tends to pool
in one area and though that spot
is wet, the water does not gener-
ally spread.

On the other hand, a concrete
floor is expensive and liquid spilled
does not infiltrate. But it is easier
to clean and can be more positively
disinfected.

Where a high water table is pres-
ent or border irrigation used, a
concrete floor is highly desirable.
In this case, a 6-inch gravel fill
and a moisture barrier are recom-
mended between a 4-inch concrete
floor and the ground line.

A 1:2:4 concrete mix is ade-
quate. (See USDA Farmers Bul-
letin No. 1772, "Use of Concrete
on the Farm.") Use an expansion
joint the total length of the struc-
ture for every 10-foot width. An
expansion joint should be used
where the slab abuts the founda-
tion and other permanent struc-
ture.

For drainage and washing off
the concrete floor, a slope of one
inch in 8 feet is desirable.
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Ask your County Agricultural
Agent for copies of the following
poultry publications of the Uni-
versity of Arizona Extension Serv-
ice.

Prevent and Control Poultry Dis-
eases and Parasites, Circular 112.

Cooling and Holding Eggs on
the Ranch, Circular 191.

Culling Poultry for Profit, Cir-
cular 200.

Newcastle Disease, Folder 57.

The author gratefully acknowledges
the counseling assistance of Dr. My-
ron Pasvogel, Head, Poultry Depart-
ment, University of Arizona; W. R.
Van Smt, U of A Extension Poultry
Specialist; Burt Heywang, in Charge
Southwest Poultry Experimental Sta-
tion; Otis Lough and Matthew Lons-
dale, Maricopa Assistant County Agri-
cultural Agents for the U of A.
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Design Recommendations for Commercial
Poultry Farm

1. Location — Look for: good
drainage, adequate water supply,
good service road, electric power
line service, telephone service, nat-
ural gas line, near egg market and
feed supply, and near schools,
church, and shopping center.

2. Land Area — A good "rule
of thumb" is — one acre per thou-
sand birds. Minimum area recom-
mended is three acres for family
poultry farm of three to five thou-
sand birds; seven to eight acres

for ten thousand bird flock. These
recommendations include area for
dwelling, brooding, rearing, laying,
egg handling, cooling and storage,
service and equipment storage.

3. Distance Between Buildings
Recommended brooding and rear-
ing isolation from laying house is
100 feet; pathologists recommend
300 feet. Distance between laying
houses, other buildings and prop-
erty lines, at least 50 feet.

Design Recommendations for Laying House
(light Breed Layers)

1. Floor Space — A minimum of
21/% to 3 square feet of floor space
per bird, including roosting area.

2. Feeder Space — For mechani-
cal feeders, a minimum of 30 linear
feet of hopper space per 100 birds;
40 feet is most desirable. For hand
feeding, 40 linear feet per 100 birds;
50 feet is most desirable. (A linear
foot is one foot of feeding or water-
ing space. For example, a 30-foot
feeder open on both sides has 60
linear feet of feeder space.

All feeders should be within 15
feet of the water in the pens.

3. Water Space — a minimum
of 12 linear feet of trough space
per 100 birds.

4. Nest Space — A minimum of
16 to 20 individual nests per 100
birds. For community nesting, a

6-foot section of double-tier nests
per 100 birds. Uniform distribu-
tion of laying hens in the nests is
the major problem.

5. Roost Space — A minimum of
7 inches of roost space per bird.
Approximately 60 linear feet per
100 birds. Minimum of 12 inches
between roosts. Roosts should be
placed level to prevent crowding.

6. Lighting — For light inten-
sity, provide one 60 watt bulb for
every 200 square feet of floor area
with an interval time-switch to pro-
vide an average of 13 to 14 hour
light period per day. For northern
Arizona, provide window area of
3 to 4% of floor area.

7. Bulk Feed Storage — 2,200
pounds per thousand birds per
week. For bin capacity, allow 60
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cu. ft. per ton of poultry mash
and 50 cu. ft. per ton of pellets
or scratch. For gravity flow, use
minimum wall slope of 50 degrees
with minimum discharge cross sec-
tion of 64 square inches (an 8-inch
square opening).

8. Cooling — Use fogger system.
One nozzle with a maximum rated
capacity of 2 gallons per hour for
each 100 birds. Component parts
desirable are a line strainer, a
thermostat, an interval timer, and
an electric solenoid valve.

Design Recommendations for Brooder
1. Floor Space—One-half square

foot per bird.

2. Feeder Space — 200 linear
inches of trough space per 100
birds.

3. Water Space — 20 to 40 linear
inches per 100 birds, or 2 one-
gallon waterers.

4. Boost Space — 400 linear
inches per 100 chicks after 4 to 5
weeks of age.

5. Lighting — One 25 watt bulb
per 100 square feet. Uniform light
distribution desirable.

6. Brooder — 7 to 10 square
inches of floor space per chick
underneath the hover.

Design Recommendations for Rearing House
Same structural and mechanical

requirement as found in the laying
house except that approximately
% more feeder space may be re-
quired for 1Y2 sq. ft. per bird pop-
ulation, and the number of nests
may be reduced to one-half.

1. Floor Space —
feet per bird.

1Y2 square

2. Feeder Space — 200 linear
inches for mechanical feeder and
300 linear inches for hand feeder
per 100 birds.

3. Water Space — 80 linear
inches per 100 birds.

4. Eoost Space — 600 linear
inches per 100 birds.

5. Lighting — Same as laying
house.

Design Recommendations for Egg Cooling
and Handling Room

1. For "Egg Cooling," see Ex-
tension Circular 191.

2. Floor area for grading, cand-
ling, cartoning and storage as fol-
lows:

Laying Hens
(number)

Workroom Area
(square ft.)

2000-5000 200-225
10,000 300-400
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