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These recommendations have been prepared as a working adjunct to the Annual 
Poultry Servicemen's Schools, They have been developed by the research, teaching 
and extension staff members of the following departments: Agricultural Economics, 
Agricultural Engineering, Entomology, Chemical Pesticide Coordinating Unit, 
Poultry Science, and Veterinary Science. 

An effort has been made to provide under one cover the latest information 
pertaining to sound poultry production, based on comprehensive study and evalua-
tion of existing research, The loose-leaf feature of this handbook will permit 
keeping information up to date as additional research information becomes avail-
able, It is planned that supplemental sheets will be inserted into the handbook 
as they are made available to replace information that has been up-dated. 

It is hoped that the services which are available through the Extension 
Division at VPI will be utilized to the fullest extent; and that these recommen-
dations will be of value as the staff at VPI and the Poultry Servicemen work 
together to help the Virginia Poultry Industry realize its maximum potential. 
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C. HOUSING - GENERAL CONSIDERATIONS 

Suitable housing is essential for efficient performance of broilers, turkeys 
or layers. There are numerous housing systems which produce acceptable results. 
New ideas continue to bring improvements in them but specific recommendations are 
needed for each system related to the type of poultry to be housed, their produc-
tive purpose, and the management practices to be used. Variations in width of 
house, number of stories, degree of insulation, type of brooding, lighting, venti-
lation, feeding equipment, and manure disposal needs to be properly geared to 
management procedures. 

Temperature is the most important environmental factor affecting proper 
physiological functions of poultry. A well-designed, properly equipped house will 
help minimize temperature extremes in both winter and surrnner. Relative humidity 
in the house affects dryness of litter and comfort of the birds. A relative 
humidity of 55% to 70% is desirable except during the first 3 or 4 weeks of the 
bird's life when it should be 70% to 80%. High relative humidity coupled with high 
temperature may retard bird growth, increase disease, and be lethal in extreme 
cases. More specific information on insulation, ventilation, and construction may 
be obtained from V.P.L Extension Bulletin 269, "Improved Poultry House Environment", 
Broiler Ventilation Guide ME-52, and Pullet Ventilation Guide MP-4. 

a. Construction: 

Low initial investment to maintain maximum production efficiency determines 
the type of construction to use. Both single and multi-story houses are being 
constructed, with the multi-story houses generally costing less per square foot. 
Single story houses are usually of steel or wood frame construction with a pole 
or truss supported roof. Often the side walls are pole supported or partial 
block and frame construction. Multi-story buildings are nearly always frame or 
a combination of frame and pole construction. 

Whether the house is frame, pole, or block construction, it should be set on 
residual soil and be anchored to the ground. Pole structures are easily anchored by 
placing preservative treated poles 3 1 or more in the ground. Block structures 
should rest on concrete footings. Frame structures set on block foundations should 
be anchored with 1/2" bolts 8' o.c. The site should be well drained. Concrete 
floors are recorrnnended as an aid in cleaning and a factor in proper disease control. 

Most wood structures are no stronger than the nailed joints. Adequate nailing 
generally requires more nails than are normally used. The nails should pierce both 
members of the joint to the same depth. The building should be adequately braced. 
The roof structure should be such that it will support both wind and snow loads, 
suspended equipment, and the roofing installed according to manufacturer's 
instructions. 

Construction plans for poultry housing are available through local extension 
offices or the Building Plan Service in the V.P.I. Agricultural Engineering 
Department. 

b. Insulation: 

To slow fluctuation in temperatures and to help maintain a warmer house in 
winter and a cooler house in surrnner, insulation is required. Insulation also helps 
to prevent condensation of moisture on metal and other cool surfaces. All poultry 
houses in Virginia should be insulated at least in the ceiling. The side and end 
walls should also be insulated except where openings are provided if naturally 
ventilated. Certain minimum insulation values can be recorrnnended regardless of the 
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type of poultry housed. Ceiling insulation should be sufficient to provide a 
minimum "R" value of 7 and side wall insulation with a minimum "R" value of 2 in 
eastern Virginia and 4 in mountainous areas. More insulation is reconunended for 
totally enclosed houses. For example, satisfactory results may be most economi-
cally obtained by placing at least 3'' of mineral fiber insulation or equivalent in 
the ceiling and at least ll:!" in the side walls. 

To prevent wet insulation or a damaged structure, a vapor barrier is required. 
Among the most effective vapor barriers are aluminum foil, plastic sheets (2l:! to 
4 mils. thickness), or several coatings of asphalt. 

c. Ventilation: 

Adequate environmental control is accomplished only when the house is kept dry 
and well ventilated with little anunonia build-up and with a minimum of temperature 
variation. Houses may be totally enclosed with fan ventilation and suitable inlets, 
or the ventilation may be manually controlled with open side walls covered with 
adjustable curtains. 

If natural ventilation is used, limitations exist on the type and width of 
house which can be properly operated. Natural ventilation is generally restricted 
to narrow, multi-story houses or single story houses with ridge ventilators. With 
a properly designed and operated mechanical ventilation system, there are usually 
no restrictions on house configuration. Mechanically ventilated houses permit a 
tighter, better insulated house with an opportunity for better temperature control 
within the structure. 

(1) Fans: 

Fan capacity should be sufficient to remove anunonia laden air and moisture. The 
fans should be controlled by a thermostat and/or recycling timer. The air flow of the 
fans should be rated at 0.05 11 static pressure, if tested with hood louvers, and other 
equipment in place in accordance with AMCA standards or equivalent. To insure 
performance at 0.05" static pressure under all conditions, fans should be purchased 
based on design capacity rated at 1/8" or 1/10" static pressure. 

(2) Air inlets: 

With mechanical ventilation, air inlets are necessary for an exhaust system. 
The location and size of these openings are probably more important in getting 
proper distribution of ventilating air than fan location. The size of the openings 
should be maintained on the basis of approximately 25 square inches per 100 CFM of 
fan capacity. Narrow and long inlets along the side walls near the ceiling should 
normally be provided. There should be no inlet opening within 6' of a fan. The 
inlets should be adjustable to allow for seasonal change in weather conditions and 
air capacity needed. 

Adjustable curtain side walls are used for inlets in some instances, and give 
satisfactory results under good management. Adjustments are made in the curtain 
opening according to weather conditions and the need for ventilation. 
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D. COMMERCIAL LAYERS 

1. Housing - Structure: 

Layers do best in temperatures between 55° and 70°F. Temperature fluctu-
ations between 50° and 85°F, have no harmful effects on productive ability. Tem-
peratures consistently below 45°F. cause lower egg production and increased feed 
consumption. Above 85°F, egg production and egg size is reduced and poor egg shell 
quality results. A relative humidity of 50% to 60% is best, 35% or less causes 
duty conditions, while over 70% contributes to wet litter. 

a. Insulation: 

All houses for commercial layers in Virginia should be insulated at 
least in the ceiling. The side and end walls should also be insulated except where 
openings are provided if naturally ventilated. Ceiling insulation should be 
sufficient to provide a minimum "R" of 7 and side wall insulation a minimum "R" of 
2 in eastern Virginia and 4 in mountainous areas. To prevent wet insulation or 
damaged structure, a vapor barrier is required. 

b. Ventilation: 

Most houses for corrnnercial layers in Virginia should be fan ventilated 
unless the house is 20 ft. or less in width. Natural ventilation may not maintain a 
minimum inside temperature of 45°F. in very cold weather even with a high density 
population. Also, with fan ventilation, it may not be possible to always maintain 
55°F. in a high density floor operation during very cold weather with minimum recom-
mended insulation without a buildup of moisture and ammonia. However, a temporary 
drop in temperature of 5°F. to 10°F. will not appreciably effect production. 

(1) Fans: Year round ventilation should provide l~ cfm of air flow per 
µound of bird 'housed. When ventilation is used only from October to April, 1 cfm 
per pound of bird is required. 

(2) Air inlets and outlets: Narrow, long inlets along the sidewalls 
near the ceiling should normally be provided. These inlets should be adjustable to 
maintain 25 sq. in. opening per 100 cfm of air being moved through the house which 
will vary depending on the size of the birds and the weather conditions. In natural-
ly ventilated houses, sidewall curtains or openings should be adjusted to provide 
an air inlet and ridge ventilators adjusted to provide an air outlet. Adjustments 
in these openings should also be made according to weather conditions. 

c. Floor Space: 

The type of house determines to a large extent space allowance per bird. 
Insulation and fan ventilation with frequent manure removal will permit greater 
bird density. 

(1) Adult Birds: Leghorn-type layers should be allowed 60 to 70 
square inches of cage space per bird. On the floor they should be allowed l~ to l~ 
square feet of floor space per bird if in improved environment housing and 2~ to 2~ 
square feet if in conventional structures. Superior management is needed at the 
higher bird density. 

(2) Replacements: Provide 0.7 to 1.0 sq. ft. of floor space per bird 
for the first 10 weeks and l~ to 2 square feet per bird thereafter. The lower figure 
can be used with insulated, fan-ventilated buildings, and the higher figure with 
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conventional type housing. If pullets are grown out in cages, they should be 
allowed at least 54 sq. inches of cage space per bird by the time they are 10 weeks " .... 
of age. ,,,,, 

2. Housing - Equipment: 

a. Cages: 

CONSIDERATION SHOULD BE GIVEN TO THE USE OF CAGE COMPARED TO THE SLATTED 
OR LITTERED FLOOR HOUSING IN THE IMPROVEMENT OR EXPANSION OF A I.AYER ENTERPRISE. The 
following information is provided to assist in the consideration of alternative 
methods of handling a flock. Information on housing design, ventilation, and equip-
ment arrangements can be secured from several sources including the Cooperative 
Extension Service. 

(1) Modified Stair-Step Arrangement: Double rows of cages, one above 
the other, are hung back to back from the ceiling lengthwise through the building 
with usually 2 light-type hens in an 8 11 x 16" cage. Lower rows are spread apart 
about 7" so manure which collects on boards from the birds in the top rows can be 
pushed off into a gutter. The most common arrangement is 4 double rows of cages in 
a 32' wide clear span building with an 8' ceiling height. Cages are hung so the 
bottom egg tray is 24" above the floor and the top cages 28" below the ceiling. 
Outside aisles (between edge of egg trays and sidewalls) are usually 34 11 to 36" and 
inside aisles 32" or 33" wide. At least 6' should be allowed between end of cage 
rows and the end of the building. This should be increased to 9 or 10' if a tractor 
scoop cleaner or a mechanical cart type feeder is used. 

(2) Triple deck Arrangement: Little use is being made of this arrange-
ment in Virginia at the present time, but it appears that it may be worth considera-
tion in some instances. Usually 8" x 16" cages with 2 hens per cage are hung back 
to back, 3 tiers high and usually from the ceiling. A 32' to 34' wide clear span 
building with approximately 10' high ceiling appears to be satisfactory housing for 
this cage system. 

The bottom row of cages are usually hung 24" above the floor and the top cages 
28" from a 10' ceiling. Aisle widths should be about the same as for conventional 
double deck arrangements. 

(3) Flat Deck Arrangement (system usually includes mechanical feeding 
and egg gathering): With this type equipment, single rows, 2 cages wide, or double 
rows, 4 cages wide are set lengthwise in a building. The cages are usually 12" 
or 24" in width and 16" or 18" in depth with 4 double rows placed in a 40' or 42' 
wide building. The cages are usually supported from the floor but may be suspended 
from the ceiling.and the manure that builds up under them is removed by a cable-
type cleaner. Likewise, the birds are usually fed mechanically and the eggs moved 
to the end of the house or into an egg room by a belt gathering system. The feeding 
and watering troughs are located between the cages. The overall width of a double 
row of 18 11 deep cages is about 85 11 and the width of the aisles between them usually 
24" to 28" depending on the width of the building. 

(4) Stair-Step Arrangement - (system frequently included mechanical 
feeding and egg gathering): With this arrangement 2 lines of cages are placed back 
to back above 2 lower lines which are spread apart so the manure from the top deck ~ 
can drop directly into a pit or onto the floor. These 4 lines of cages are tied 
together by "A" frames which support them from the floor or by inverted "T" frame 
hangers which suspend them from the ceiling. The cage row (composed of these 2 top 
and two bottom lines of cages) is usually 80" or 85" in width, depending on the 
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depth of the cages. (Cages are usually 16" to 18" deep and 8", 12", 15 11 , or 16" 
wide.) Watering troughs and feed troughs are attached to the fronts of the cages. 
Eggs usually roll down the sloping cage floor onto a belt that moves them to the 
end of the row or into an egg room. A 40' wide building will accomodate 4 rows of 
cages. However, if an 18" deep cage is used, the narrow service aisles make it 
necessary to use cable-type manure cleaning equipment (even if the cages) are 
suspended. For greatest convenience, mechanical feeders and egg gatherers are used. 

b. Floor Systems: 

(1) Slats: Bird density can be somewhat higher (3/4 to 1 square foot 
per bird for light-type birds) than with the litter system but more cannibalism and 
lower production per bird frequently occurs. Also with the present conventional 
system of removing manure (which requires taking up and replacement of the slat 
floor)more labor may be required for this chore than with the litter units and 
efficiently operated high density cage systems. 

(2) Litter: This is the oldest type of poultry housing but it is now 
not as popular as the cage systems for commercial layers. 

Dropping pits 3' to 3~' deep with installation of waterers and most 
of the feeders over them are recommended. The pits should be covered with 1 11 x 2" 
welded wire to keep the layers out of their night droppings. Also the concrete flooc 
area should be covered with 4" to 6" of good dry litter. With a proper insulation 
and fan ventilation, light-type hens can be maintained at as little as l~ square 
feet per bird in this type housing. 

c. Feeders: 

(1) Adult Birds: 

(a) On the Floor: With mechanical feeders, provide about 120 ft. 
of trough (birds eating from both sides) or 35 mechanically filled pans per 1000 
hens. If hand filled troughs are used, provide 175 to 180 ft. of trough per 1000 
hens 

(b) In Cages: Provide at least 180 ft. of trough per 1000 hens 
(birds eating from only one side of the trough) and keep it properly filled. 

(2) Replacement Chicks: 

(a) On the Floor: For each 1000 chicks, provide 10 clean feeder 
lids or other such flat surface containers. If mechanical feeders are used, pro-
vide 75 to 80 ft. of trough or 22 pans to 10 weeks of age; and 116 to 118 ft. of 
trough or 30 - 32 pans from 10 weeks to 22 weeks. If feeders are hand filled, 
provide about 100 ft. of trough or about 30 tube feeders to 10 weeks and 150 to 
155 ft. of trough or 36 to 38 tube feeders from 10 weeks to the time of movement 
to laying house at 20 to 22 weeks of age. 

With restricted feeding, allow at least 32 additional feet of 
trough (conventional or mechanical) or 10 additional tube feeders per 1000 birds 
and provide for rapid and uniform distribution. 

(b) In Cages: Sprinkle a little feed on paper placed in the 
bottom of the cages for a few days and provide about 92 ft. of trough (birds eating 
only on one side) for the first 10 weeks and 165 to 170 ft. of trough from 10 weeks 
to the time of movement to laying facilities. 
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NOTE: In a house 40 ft. wide, a typical mechanical feed trough arrangement usually 
provides a maximum of about 1.7 linear inches of feeding space per chick when floor 
space allowance is .7 square feet per bird, and about 3.1" per pullet when floor ,,.. 
space allowance is 1~ square feet per bird. With the higher bird density, especial- ~ 
ly with restricted feeding, it is usually desirable to use mechanical pan-type 
feeders, which would permit the providing of more space, or add some hand supplied 
feeders to the typical mechanical trough-type feeder arrangement. 

d, Waterers: 

(1) Replacement Chicks: Provide 15 to 20 one-gallon fountains per 
1000 chicks for the first 2 weeks. From 3rd to 10th week, provide 20 to 24 ft. of 
automatic fountain. (Start using automatic waterers 3 or 4 days before gallon 
fountains are removed and from 10 to 22 weeks of age, provide about 40 ft. of 
automatic fountain, or its equivalent per 1000 birds. 

(2) Adult Birds: Provide five 8-foot automatic fountains per 1000 birds 
(No bird should have to walk more than 10 ft. for feed and water.) 

e. Roosts: Most flock replacements are now reared in improved environment 
buildings and go into cage layer units. A relatively small number of flock replace-
ment housing is therefore equipped with roosts. However, roosts that provide 
6 to 7 linear inches of space per bird is considered desirable for hens kept on the 
floor especially in uninsulated, naturally ventilated buildings and for pullets 
being raised in or known to be going into such structures. 

f. Nests: Have one nest for every 4~ hens (less space can be provided with 
roll-out nests). Conventional individual nests should be approximately 12" wide, 
deep and high for heavy type layers but need be only 10 11 wide for light type birds. 

g. Heating Equipment: (For brooding flock replacement housing) A conven-
tional water system with central heating unit (or possibly a good space heater if 
chicks are brooded in cages) will usually provide the most economical heat if the 
system is used for several years with 2 or more broods put through the facilities 
each year. A lower initial investment and satisfactory results can be obtained 
with conventional brooders, however, the operating costs and overall costs over a 
number of years can be higher. 

3. Source of Stock: 

Flock replacement chicks or started pullets should come from stocks bred 
for high egg production, low mortality, good feed conversion and high egg quality. 
Information concerning these traits can be obtained from random sample or 
multiple-unit egg production tests reports. These are available from either your 
Extension Agent, Agriculture, or the VPI Poultry Department. 

a. Chicks: Chicks should be obtained from a reliable pullorum-typhoid 
clean hatchery. Several hatcheries also have Mycoplasma Gallisepticum S-6 free 
birds. Growers should obtain such stock if available within the strain desired. 

b. Started Pullets: Started pullets should be obtained through one of 
the hatcheries mentioned above or from a nearby reputable grower who follows 
strict security management practices and who is willing to give an accurate 
management and disease history on the birds he sells. 
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4. Preparation of House and Equipment for New Flock: 

Both brooder and layer houses should have a concrete floor. House and 
equipment should be thoroughly cleaned and disinfected prior to bringing in new 
birds. Cull or pet birds left in the house allowed to run loose on the outside 
should be disposed of. 

Feed should be removed from feeders; old litter removed from the building 
and inside of the house plus the equipment should be disinfected by complete 
coverage with a high pressure disinfectant spray. For best results, the house 
should also be allowed to stand vacant for at least one week after it is cleaned 
and disinfected before new birds are placed in the building. 

a. For Chicks: If the chicks are brooded on the floor it should be 
covered with 3" to 4 11 of clean dry litter material free of mold. Chicks should be 
isolated from older birds and from visitors. Comfort zone temperature under heat-
ing units should be 90° to 95°F. the first week with a reduction of 4° to 5° per 
week until it reaches 60°F. or heat is no longer required. Slightly lower starting 
temperatures of 85° to 90°F. is sometimes used with chicks being brooded in cages. 

b. For Layers: If pullets are being placed on the floor, have 4" to 6" of 
new litter placed in the house; clean nesting material should be placed in the nests 
when new birds are placed in the houses. If pullets are to go in cages, try to place 
smaller birds together and do everything possible and practical to reduce bodily 
injury and flightiness. Remove form the flock injured and extremely runty birds or 
birds showing obvious disease symptoms. Have feed and water available when pullets 
are placed in the house and watch birds that are on the floor that they do not pile 
up and a few of them be smothered. 

5. Lighting: 

Artificial light is needed to increase day length, especially during fall 
and winter, and to provide illumination during dark, cloudy weather. A light inten-
sity of one footcandle at the darkest point is recommended. This can usually be 
obtained by the use of one 40 watt incandescent bulb for each 200 square feet of 
floor space or the use of 24 watt bulbs spaced at 8' to 10' intervals if the walls 
and ceiling of the house have a reflective surface and the bulbs are kept clean. 
Light should be 7' to 8' above the floor and should be evenly spaced throughout the 
house to provide uniform lighting for the birds. A warm white 40 watt flourescent 
light for each 400 square feet of floor space is recommended. Lamps, fixtures 
should be installed in rows the length of the house. The distance from the outside 
row of lamps to the outside wall should not be more than the distance from the lamps 
to the floor. Also the distance between lamps and between rows of lamps should 
preferably be 112 times but not more than 2 times the distance from the lamps to the 
floor. Lights in cage layer houses should be located above and between the rows of 
cages. 

Pullet replacements may be grown under a (1) step-down, (2) restricted, or 
(3) natural lighting system and lightirfg of the layers will depend to a large extent 
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on the system used. 

a. Step-up - Step-down Lighting System: Under the step-down lighting ~ 

system, day-old chicks are started on approximately 5~ hours more light than will be """' 
provided by natural daylight when the pullets are 22 weeks of age. This light perial 
is then reduced 15 minutes a week until the birds reach 22 weeks of age. Starting 
at 23 weeks of age, light is abruptly increased (if necessary) to 12~ hours a day, 
after which it is increased 15 minutes a week until the hens have a 20 hour day. 

b. Restricted Lighting System: Under this system, the light is restricted 
to 9 hours a day between 10 and 20 weeks (or from one week to 20 weeks) of age. 
Starting at 21 weeks of age, the day length is increased 15 minutes a week until the 
hens have 16 or 17 hours of light, or starting at 22 weeks of age the day length can 
be abruptly changed to 12~ or 13 hours of light a day. This amount of light continues 
about 10 weeks before starting the 15 minutes a week increase. 

c. Natural Lighting System: A naturally decreasing day length can be provided 
by purchasing chicks between the middle of June and the last of August so they mature 
for the most part during a period of decreasing natural day length and come into 
production of increasing day length. However, some artificial light is usually needed 
to prevent a decrease in day length during the latter part of the laying period. 

In cage operations where there are different aged birds under one light-
ing system in conventional housing or for those who do not wish to use complicated 
lighting systems, it is best to provide a steady 15-hour day throughout the year. 
(IT IS IMPORTANT NEVER TO DECREASE THE DAY LENGTH DURING THE PRODUCTION PERIOD.) 

6· Nutrition: 

a. Replacements: Full-feed a good starting mash for the first 8 weeks. 
When the chicks reach this age, ~of the following feeding practices may be 
employed. 

(1) Full-feed a medium energy ration (850 to 900 calories of produc-
tive energy per pound or 1230 to 1290 calories of metabolizable energy per pound 
with control of lighting. 

(2) Limit the amount of a higher energy feed given to the birds. This 
method calls for additional feeder space and an immediate change to a full feeding 
program is stress situation occur. (This may be done without control of lighting). 

Restriction of feed energy is especially important if pullets are 
reared under conventional conditions and are maturing when day lengths is increasing 
(January to July). It is usually more desirable, especially with mechanical equip-
ment, to delay the onset of egg production through the feeding of a medium energy 
ration, with more attention given to light restriction than to delay production 
through greater reductions in feed energy. 

b. Hens: Full-feed hens a complete laying ration (mash or crumbles) con-
taining 15% to 17% protein, 3% to 4% calcium, and 850 to 950 calories of productive 
energy or 1200 to 1350 calories of metabolizable energy per pound depending on 
production and environmental temperature. 
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7. Debeaking and Dubbing: 

a. Debeaking: Pullets should be debeaked before moving them into the lay-
ing house at 18 to 22 weeks of age. Chicks started on a relatively high energy feed 
with a minimum floor space allowance should be debeaked at the hatchery at one day 
of age or on the farm by the time they are 7 to 10 days old. With medium to low 
energy feed, a relatively large amount of floor space and good ventilation, it can 
be done at a later date. 

(1) Day-old debeaking: Removal of beak at this age is a delicate 
operation and should be done by an experienced person using an electric debeaker with 
a medium hot blade. Generally speaking a 10/64" hole in the debeaker attachment is 
satisfactory but slightly larger or smaller openings may be needed depending on the 
size of the chick, Usually equal amounts of both the lower and upper beak are removed 
by inserting the whole beak through the opening and then cutting it, allowing about 
2 seconds for a slight searing or cauterization. (If this is done this early, it 
may need to be done again.) 

(2) Six to ten day precision debeaking: Debeaking at this age by 
cutting about the same amount of both mandibles with an allowance of 2~ seconds sear-
ing time appears to be growing in popularity. It is faster than when the birds are 
older, and if properly done, usually does not need repeating. An electric debeaker 
with an 11/64 to 12/64" attachment opening and a rather hot cherry red blade is 
usually used to do the job. Debeakers are available with a controlled cam that 
pushes the hot blade through the beak and keep it in a cauterizing position for the 
desired time. The cauterizing time determines the amount of beak tissue killed 
back of the cut; and unless a certain amount (not too much) of this tissue is killed, 
there will be undesirable regrowth of the beak. When performing the debeaking 
operation, place your thumb on the back of the chick's head with your forefinger under 
the throat. Then with your forefinger, pull the tongue back to avoid cutting it and 
thus withdraw the lower beak slightly. 

(3) Debeaking iust prior to housing: Debeaking between 18 and 20 weeks 
of age, if properly done, should also carry the hens through a 12 to 14 month laying 
period. At this age, a little different cut is made and the techniques are somewhat 
different than with younger birds. About 2/3 of the upper mandible and just a little 
more than 1/3 of the lower mandible is removed with what would probably be considered 
a medium hot blade. 

In performing this chore, the index finger is inserted in the mouth 
to hold the tongue down and back. (Adhesive tape or some other such protection is 
worn around this finger to prevent burning.) The upper mandible then is put on the 
cutting block with the back of the head tilted down a little and about 2/3 of it 
removed with the debeaker blade. (Care should be taken not to let the blade get 
too hot or make the cut too close to the nostril.) The lower mandible is then cut 
so that it is 1/8" to 1/4" longer than the upper one. 

Turning the head from side to side with the mandible against the hot 
blade helps round the beak and remove sharp edges. Careful cutting and cauteriza-
tion of the beak will result in a well healed beak rather than a tender, misshapen 
stub. (For additional information, see V .P.I. Publication 290 on "Feather Picking 
and Cannibalism".) 

b. Dubbing: In Virginia, dubbing is usually not necessary or desirable. 
It is recommended only for pullets going into cages in conventional houses where 
the temperature will be below 65°F. for the greater part of the laying period. 
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8. Force Molting: 

In many instances where a flock has performed well for several months and 
pullets are hard to get, or a premium can be obtained for extra large eggs, force-
molting can and is desirable for the flock and will carry them over for another 
production period. 

It is usually best to force-molt hens during the period from July to 
November, after they have laid 9 to 12 months, and then hold them for only another 
8 to 8~ months of production. The molt is usually more complete and a tendency to-
ward its re-occurrence seems to decrease as time progresses toward the normal 
molting season. For specific information on methods, see VPI Mimeograph on this 
subject. 

9. Maintaining egg quality: 

Gather eggs into plastic or fiber flats twice a day from cages and roll 
out nests and 3 times a day from conventional nest. 

If eggs are washed on the farm, do it shortly after gathering and before 
cooling. The water should be warmer than the egg (preferably 110° to 115°F.) 
and should be changed frequently. An approved sanitizing detergent must be used. 
Eggs should be moved to the cooler innnediately after gathering and immediately 
after washing and must dry before packing. If eggs are oil treated, approved 
methods must be used. 

Temperature of the egg holding room should be 55 to 60°F. with a relative 
humidity of 70 to 80%. Provision must be made for circulation of air around 
baskets or filler flats containing eggs stored in the egg holding room. 

Egg quality should be maintained by packing eggs small end down preferably 
in pre-cooled containers. The egg holding room should be kept clean and free of 
odor. Eggs should be shipped to grading plant or market outlet at least twice a 
week and precautions taken to prevent sweating enroute. 
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1. Housing 

a. Confinement 

(1) A suitable environment must be provided for an efficient 
operation. Adequate environmental control is accomplished only 
when the house is kept dry and well ventilated. This means 
that houses should be insulated and fan ventilated. 

Brooder houses and confinement growing houses. Growing houses 
should have a minimum R value of 13 in the ceiling, and 8 in 
the sidewalls. In providing forced ventilation, be sure to 
take into consideration the maximum size of the birds to be 
housed. Provide 3/4 to 1 cfm per pound of body weight at 1/8" 
static pressure. For confinement rearing after the brooding 
period, pole buildings with open side walls covered with 
adjustable curtains are satisfactory. Be sure to insulate the 
ceilings of such pole structures. For information on insulated 
and mechanically ventilated houses, see VPI Bulletin 269, 
"Improved Poultry House Environment." 

(2) Floor Space Conventional housing 
(sq. ft. per bird) 

Controlled environment 
housing (sq. ft. per bird) 

1 to 8 weeks 
8 to 12 weeks 
12 to 16 weeks 
16 to 20 weeks 
Heavy type 
Sexed toms 
Sexed hens 

1 
2 
212 

4 
5 
3 

Light type Heavy type 

0.7 
1.5 
2.0 

3.5 
4.0 
2.0 

b. Range. Provide four 10' x 16i or 12 1 x 14' shelters or equivalent 
in capacity for each 1000 birds. Shelters should have roosts not 
more than 18" to 24" above the ground when wing clipping or notching 
is practiced. 

2. Source of Stock. Purchase poults from hatcheries that are participating 
in N.T.l.P. pullorun-typhoid testing program and have U.S. pullorum-typhoid 
classification. Flocks should also be tested for S. typhimurium. Be sure 
out-of-state sources of poults are tested for S. typhimurium. Some hatch-
eries have already started a PPLO eradication program. The supply of PPLO 
clean poults will depend upon how fast hatcheries can establish PPLO clean 
breeding flocks. Where hatcheries are franchised by primary breeders, it 
is important that foundation breeding stock be purchased each year. 

3. Brooding. 

a. Remove all old litter; clean walls, ceilings, and floors. Disinfect 
with an approved disinfectant and leave the building vacant at least 
one week before placing another flock in the house. Use at least 3" 
of dry litter free from mold. 

b. Use one hover for each 300 to 350 poults. Allow 12 to 15 square inches 
of hover space with individual hovers or central heating systems. 
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c. Place a brooder guard 18" high about 3u to 4' from edge of hover. 
In warm weather, use a wire netting guard. With hot water pipe 
hovers, use brooder rings so that poults will be in groups of not 
over 350, 

d. Brooder temperatures at edBe of hover and 3" above the floor should 
be 98°F. for whites and 95 F. for bronze during the first week, 
Have brooders in operation 2 days before poults arrive. After the 
first week, reduce the temperature approximately 5 degrees per week 
until poults are 6 weeks of age. Maintain a room temperature of 
65 to 75°F. Observe poults carefully and adjust the brooder 
temperature accordingly. 

e. Place a 7~-watt bulb under each hover to attract poults (unless 
open flame brooders are used). 

f. Provide adequate ventilation. Each gallon of LP gas consumed will 
produce 1 gallon of water and oxygen will be removed from the air. 

g. Good litter management is the key to good flock health. Remove wet 
litter around feeders and waterers promptly and add new litter. 

h. Clean waterers daily. Use slatted platforms beneath the waterers 
after the first 3 weeks to reduce wet litter and possible contamination. 
Do not make abrupt changes from 1 gallon waterers to automatic waterers. 

4. Feeding. 

a, Make feed and water available as soon as possible after hatching to 
prevent starve-outs. Place feeders around hovers like spokes in a 
wheel, with water fountains placed between the feeders. 

b. Place feed in small feeders, egg flats, cardboard lids, or paper 
plates to permit the poults easy access to feed and help prevent 
litter consumption. Add feed to these containers several times each 
day in small quantities. This attracts poults to the feed and will 
also help keep it clean. Discard dirty containers immediately and 
replace with clean ones. 

c. Locate waterers to permit easy accessibility. Glass fountains attract 
the poults. Long V-shaped troughs at litter level can be used, but 
they must be cleaned frequently, and raised periodically as birds 
become older. 

5. Lighting. 

Brooder houses - Provide 24 hour lights at a minimum of 12 foot candle 
power intensity during the first 4 weeks of life. Provide 12 hour lights 
or natural light thereafter. Provide a minimum of 1 foot candle light 
intensity during the remainder of the growing period. 

6. Debeaking, Wing Clipping, Wing Notching and Desnooding. 

a. Debeaking can be done at 7 to 10 days of age or can be delayed until 
4 to 5 weeks of age. Remove the upper part of the beak halfway between 
tip and nostrils with an electric debeaker. Feed and water levels 
should be at least 3/4" deep for debeaked birds. Debeaking can also be 
done any time after 5 weeks if needed to control cannibalism. 
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b. Wing clipping. Remove the tip of one wing just beyond the outer joint 

with scissors or debeaker at 1 day to 2 weeks of age, Cutting the 
wing on the joint or inside the joint will cause downgrading when 
turkeys are marketed, Avoid wing clipping tom breeders, especially 
if they are to be used in natural matings. 

c. Wing notching. Cut the tendon of the wing front with electric de-
beaker, using special blade, between 1 and 5 weeks of age. The tendon 
will grow back if it is not severed completely. Avoid wing notching 
tom breeders especially if they are used in natural matings. 

d. Desnooding can be done at hatching by pulling the snood off with thumb 
and forefinger or by clipping with scissors. This practice reduces 
injury from fighting in toms and may help reduce infection from 
erysipelas. 

7. Feeding and Watering Allowances 

a. Confinement 

(1) Feeder Space. 

(a) Tube type feeders. 

Age (weeks) 
0 to 8 
8 to 16 

16 to 24 

Inches per bird 
0.5 - 1.0 
0.5 - 1.0 
0.5 - 1.0 

(b) If trough type feeders are used allow 25% more feeder space. 

(c) Mechanical feeders. 
Trough type 80 to 100 linear inches per 100 birds 

(2) Water Space 

First 2 weeks Two gallon fountains per 100 birds 
Automatic waterers 
After 2 weeks Three 6-foot troughs per 1000 birds 
Additional space may be needed during hot weather. 

b. Range 

(1) Feeder space. Same as above. 
(2) Water space. Allow~" of water space per bird as a minimum-use 

three 8-foot waterers or four 50-to 70-gallon drum type waterers 
per 1000 birds. 

8. Management Practices on Range 

a, Allow 5 acres of well drained range with good grazing crop per 1,000 
birds. If weekly rotation is practiced, this can be reduced to 3 
acres per 1,000 birds. 

b. Use range that has been free of turkeys for 2 years. 

c. Range no more than 3,000 to 4,000 birds in one flock. 



E-4 

d. Weather permitting, move the flock to range at 8 weeks. Move 25% to 
range the first day and the rest during the next 2 days. 

e. Use temporary fencing and confine the flock to a small area of the 
range, moving it each week or more often in rainy weather. If 
topography is rolling, start the flock on lower land and move up-
hill to avoid contamination. 

f. Provide artificial shade where there is insufficient natural shade. 
Twelve rows of corn planted around edge of field provides shade and 
some feed as it matures. 

g. Roosting Space. Allow 8" to 10" for light and 12" for heavy type 
turkeys. Roosts should not be over 18" to 24" above the ground for 
wing clipped or wing notched turkeys. Use 2" to 4" lumber laid flat 
for roost poles. 
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F. Turkey~ Breeders 

l, Source of Stock 

a, Selection 

(1) Selection of the prospective breeder flock should be done at the 
age it is expected that commercial flocks will be marketed. Make 
the final selection of both toms and hens when the flock is blood 
tested, 

(2) Select for uniformity of conformation and weight, Discard small 
and extremely large, coarse-type birds. Look for birds with a 
broad head, bright eyes, smooth broad breast, flat wide back, 
thick thighs, strong straight legs, and good balance. Birds 
should show good feather maturity and good fat covering over and 
between the feather tracts on the breast, over the hips, and over 
the keel. 

(3) After toms are selected they should be walked 50 to 100 yards to 
be sure they have good carriage, balance, and action. Discard 
toms that are bowlegged or show poor carriage and action. 

2. Housing. 

a. Breeder turkeys should be housed in improved facilities for an efficient 
operation. Adequate environmental control is accomplished only when 
the house is kept dry and well ventilated. Better environmental con-
trol can be obtained when houses are insulated and fan ventilated (see 
Housing-General). Environmental controlled windowless houses seem to 
perform best with full thick (3~" mineral fiber insulation or equi-
valent in both the sidewalls and the ceiling. This gives a recommended 
average "R" insulation value of approximately 13.5. 

For turkey breeders the ventilation system should be designed to 
provide a minimum of l~ cfm per pound of body weight. If fans are 
rated at 0,05" S.P. add 20 to 25% to design air flow to account for 
losses in restrictions from light control. This high rate of air 
movement is necessary in environmental controlled windowless houses 
that are used for a period of light restriction before maturity or 
force molting flocks for a second period of lay. These houses must 
have intakes constructed to shut out light and hoods over exhaust fans 
must be louvered so as to restrict light intensity in the building. 
All the intakes and hoods should be painted inside with dull black 
paint. More specific information on insulation and ventilation may 
be obtained from V.P.I. Extension Bulletin 269, "Improved Poultry House 
Environment and V.P.I. turkey house blueprints. 

b. Minimum floor space allowance (2 sq. ft./bird). 

Heavy type 
Light type 

Artificial 
Hens 

4 
3 

insemination 
Toms 

7 
5 

c. Size of pens - Breeder hens in confinement should be placed in pens 
of not over 500 to 800 birds. 
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3. Sex ratio--males per 100 females 

a. Artificial insemination or combination artificial-natural matings wit 
weekly semen collections should be as follows: 

Light type 
Heavy type 

8-10 
10-12 

If more frequent semen collections are made, number of males should 
be increased proportionately. 

b. Select 3 to 4 extra toms per 100 hens at time of the first flock 
selection to allow for culling and mortality at time of final 
selection. 

4. Artificial Insemination Procedures 

a. Use 
(1) 
(2) 
(3) 
(4) 
(5) 

clean equipment 
Wash in hot detergent water 
Rinse thoroughly 
Sterilize in boiling water for 5 minutes 
Dry 
Rinse in physiological saline solution just before use 

b. Be sure semen samples are clean 
(1) Manure or urates in semen will destroy the fertilizing ability 

of the semen so dispose of contaminated samples. 

c. Collect and hold semen at 80°F. using an aspirator apparatus. 

d. Use semen within 30 minutes for maximum fertility. 

e. Inseminate females once when production first starts and again 
one week later. Inseminate every 10 days to two weeks thereafter. 
(1) Carefully insert the syringe or disposable straw into the 

oviduct as far as possible. Extreme care should be taken 
to avoid injuring the oviduct during insemination. If this 
is not done then irreversable low fertility will be the result. 

(2) Use 0.025 to 0.05 cc. of semen per female. 
(3) If disposable straws are used, do not reuse them because in 

most cases they cannot be cleaned properly. 

f. Remember, efficient but careful procedures will assure high 
fertility. 

5. Debeaking. 

a. Breeder females should be debeaked when transferred to confinement. 
Remove one-half of the upper beak. 

b. Toms may be debeaked before hatching season if cannibalism is a 
problem. 

6. Feeder, waterer and nest allowances. 

a. Allow a minimum of 1 to l~ linear inches per bird for tube type 
feeders. Increase feeder space 25% if trough type feeder is used. 
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b. Allow a minimum of one-half linear inches of water space per bird. 

c, Use semi-trap nests to discourage piling up in the nests, Provide 
one 18" by 24" nest for each 5 heavy-type hens and one 15" by 24" for 
each 5 light-type hens. 

7. Lighting. 

a. Flocks corning into production March 1 to May 1 will start laying 
satisfactorily with natural light only. Such flocks should be put 
under supplemental light program of 15 hours after June 21. 
Supplemental light should always be used on housed breeders. 

b, Flocks corning into production between May 1 and November 1 must be 
put under a light restriction program during growing period to 
induce subsequent maximum production. 

(1) Restriction program. 
Maximum age in Weeks of 
wks. restriction Restriction 

Small-type whites 
Large-type whites or 
broad breasted bronze 

22 

24 

8-12 

8-12 

Minimum age in 
wks, when lighted 

30-34 

32-36 

If females show a desire to mate, restrict light on them 
immediately. Note: Females can be restricted 4 to 6 weeks 
earlier than indicated above without adversely affecting their 
production provided the females are lighted no earlier than the 
minimum recommended age. This will make it necessary to increase 
the total time the birds are under restricted light, 

(2) The building must be well insulated, darkened, and equipped for 
forced air ventilation, It should have specially constructed 
intakes and hooded fans to restrict light from the outside. 

(3) Birds should be given 6 hours of artificial light per day, 
Example: 11:00 a.m, to 5:00 p.m. 

(4) If toms are restricted, restrict light 3 weeks before hens 
and light toms 3 weeks before hens are lit, 

(5) After the restricted light period, provide 15 hours of light 
per day. In windowless houses, only 12 to 13 hours of light 
per day is necessary. 

c. Flocks coming into production from November 1 to March 1. Toms and 
hens can be placed on 15 hours of light per day to stimulate the 
onset of lay. Expose toms 3 weeks before hens to insure adequate 
semen production at the onset of mating. 

d. Light intensity. Provide a minimum of 5 to 6 foot candles at 
approximately 18" above the floor and check the light intensity with 
light meter. Keep light bulbs clean. Bulbs should be spaced on 
10 to 12 foot center. 

(1) Check the socket voltage with a voltage meter especially where 
electric power lines are run long distances. A drop of 5 volts 
below the normal 120 reduces the normal 120 reduces light out-
put 14% and a 10 volt drop reduces light output 25%. 
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(2) Note that 130 volt bulbs are used in 120 volt sockets reduce light 
output 24%. If 130 volt bulbs are used wattage of bulbs must be 
increased to make up for decreased light intensity. 

(3) Always use reflectors-9" or 10" aluminum pie plates are adequate. 

(4) For houses with limited natural light, lights should be on all 
day, especially on cloudy days. It is desirable to install a 
photo electric control to control the minimum light intensity 
automatically. 

e. Day length. Provide a mini.mum of 15 hours of light from natural 
and artificial sources. Do not decrease day length any time during 
egg production. 

8. Force Molting. Turkey breeder hens can be successfully force molted for 
a second period of egg production, 

Force molting involves a restricted light program. A windowless building 
with forced air ventilation is excellent for providing the ideal black-
out conditions needed during the light restriction period. Buildings with 
windows can be effectively darkened with double layers of black plastic. 
Ventilation intakes and exhaust ducts with light defecting baffles should 
be installed over fans to shut out the light. All ducts should be painted 
inside with flat black paint, 

It is important to have exhaust fan capacity of 2 cfm per pound of bird 
housed. Intakes should be 30% in square inches of total fan capacity in 
cfm's. 

a. Procedure for force molting flocks. 

(1) House flock in building for 72 hours without light and no feed 
or water during the period. 

(2) For 4 days, give birds 3 hours of light. Feed and water during 
the 3 hour period only. 

(3) The first week after the flock is housed, increase day length to 
6 hours per day with feed and water available to flock only 
during 6 hour period. 

(4) Flock may be housed during the 6 hour light period or it can be 
turned outside. A good schedule is lighting from 12 noon to 
6 p.m. 

(5) With the above schedule, it takes approximately 12 weeks light 
restriction. Do not increase day light to stimulate production 
until new body, wing and tail feathers are full length, 

(6) If toms are to be used the second period of production, they 
should be put under the restricted light program 3 weeks in 
advance of the hens. They should also be put under stimulatory 
light of 12 to 14 hours in light controlled houses three weeks 
before the hens are lighted, 
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(7) During the period of light restriction, feed a breeder ration or 
a holding ration with added vitamins to be sure birds get enough 
vitamin fortification during the 6-hour day. Do not have feed 
and water before the birds during black out. They will find it 
and consume too much. 

(8) Feed consumption on medium type turkeys for 12 week light 
restriction should be 30-35 pounds per bird; on heavy type, 
not more than 38-40 pounds per bird. Less consumption is 
desirable. 

9. Feeding. 

a. Feed a holding ration to maturing breeding flocks after selection 
at 15 to 18 weeks or use regular growing rations and feed up to 
1/4 to 1/3 whole oats. The ration must be adequate in content of 
all vitamins when grain is fed. 

b. Start feeding a turkey breeder ration containing 16% to 18% protein 
at least 4 weeks before eggs are saved for incubation. 

c. Feed turkey-size insoluble grit if hard grains are fed. 

d. If the breeder ration contains less than 2% calcium, feed oyster 
shell free choice. 

e. Some strains of turkeys do better on lower energy rations during 
hot weather. 

10. Broodiness. (Alternative methods for breaking up broody hens). 

a. Broody coop. Use a series of 3 pens of equal size with wire or 
slatted floors. Move broodies through each of the 3 pens at 2-day 
intervals before they are returned to the laying pens. 

b. Broody pen. 
but without 
hens moving, 

Broodies are placed in small pens with feed and water 
nests. Active toms placed in the pens will keep the 

After one week, return the hens to the laying pens. 

c. Periodic pen rotation. The pens of birds are rotated to other 
pens with different feeder and nest arrangements. This method 
works well early in season, but one should still check for broody 
hens in nests each night. 

d. Broody coop and high light intensity. Use a 200 watt bulb hung 
4' above the floor for each 16 square feet of area, There should 
be approximately 300 foot candles, 18" above the floor, as measured 
by light meter. Studies show 24 hours' exposure is inadequate and 
at least 48 hours is necessary for best results. 

e. Regardless of system used, nests should be checked each night, all 
broody hens removed, and treated immediately. 

NOTE: The greatest single loss of breeder flock income is ineffective 
detection and treatment of broody hens. 
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11. Range breeder flock management. 

a. A gentle sloping, well drained soil is essential for good sanitation. 

b. Provide a minimum of one acre per 150 birds. Do not keep over 800 
birds in one flock. Larger flocks should be divided into more than 
one pen. 

c. Blue grass, orchard grass, fescue, or a mixture including a legume 
make good sods and have the carrying capacity to keep the birds out 
of the mud and provide green forage. 

d. Move the flocks at 2 to 3 week intervals to a new location. This 
procedure requires moving roosts as well as feeders, nests, and 
broody pens, 

e. As an alternative, divide the range into 4 pens with roosts in the 
center area and rotate the turkeys every week, re-using the pens as 
needed. 

12. Maintaining Egg Quality 

a. Gather eggs 6 to 8 times daily. On range use closed containers 
during cold weather to prevent chilling. 

b. Cool eggs over night at a room temperature of 70 to 75°F. 

c. Dry-clean dirty eggs soon after gathering and fumigate all eggs 
inunediately. 

d. After eggs are cooled at roan temperature, store them in a cooler 
at 60 to 65°F. and 70 to 75% relative humidity. During winter, 
if heat is necessary, have a fresh air intake when a gas heater 
is used. 

e. Turn eggs daily beginning 
farm one week or longer, 
hatchabil ity. 

the third day if they are to be held on 
Holding eggs longer than one week reduces 

f. Avoid sudden temperature changes when transporting eggs to the 
hatchery. 

g. Use clean egg flats and cases, free from mold. 

h. Check the egg room periodically for presence of molds which will 
affect hatchability. When molds are found, clean and disinfect 
with the appropriate agents. 
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G. BROILERS 

1. Source of Stock: 

The most widely used commercial broiler chicks are produced from crosses 
of broiler-bred stocks. Special stocks have been developed for both the male and 
female line by foundation breeders and are usually known by names of the companies 
that developed them. 

Producers of broiler hatching eggs choose the first generation male and 
female lines of one of these breeding stocks. The offspring from a cross of these 
lines are the chicks used for broiler production. When purchasing broiler chicks 
used for broiler production, buy only those that are U. S. pullorum-typhoid clean 
from a reputable hatchery operating under the National Poultry Improvement Plan. 
Purchase the broiler cross that best suits your needs and the one that gives you the 
best results, based on experience. Broiler chicks free from S6 Mycoplasma 
gallisepticum should be purchased. Using this kind of chicks reduce air sac 
(airsaculitis) disease and consequently condemnations. Do not intermingle chicks 
from different hatching egg flocks or hatcheries. 

2. Housing: 

All broiler houses should be insulated, fan ventilated and preferably have 
concrete floors. Adequate insulation should be installed in the ceiling to pro~ide 
a minimum "R" value of 10 (a full thick 3" bat or Equivalent) and in the sidewalls 
sufficient insulation to provide a minimum "R" value of 5 (a half thick l~" bat or 
equivalent). This, in addition to making broilers more comfortable, reduces fuel 
costs, prevents disease, and improves feed conversion. 

Fan capacity should be sufficient to remove ammonia-laden air and 
moisture. Removal of moisture is important in maintaining good litter conditions. 

Fan capacity capable of moving 4 cfm per sq. ft. of floor space is suggested 
for windowless houses. At least 1 cfm per sq. ft. should be controlled by recycling 
timers for operation when birds are small or weather is cold. For houses having a 
curtain in the sidewall, fan capacity capable of moving from 1 to 2 cfm per sq. ft. 
of floor space are suggested. One cfm per sq. ft. should be controlled by recycling 
timers. 

When exhausting air from a house with mechanical ventilation, it is neces-
sary to have adequate inlet openings (25 to 30 sq. in. to 100 cfm fan capacity) for 
fresh air to enter the house. The inlets should be adjustable to allow for seasonal 
changes in weather conditions and air capacity as needed. For information on 
insulated and mechanically ventilated houses, see VPI Bulletin 269, "Improved 
Poultry House Environment." Also "Broiler Industry's Housing and Equipment 
Criteria" and "Criteria for FHA Loans for Broiler Houses and Equipment in Virginia", 
and V.P.I. Broiler house plans (see Housing-General C-1). 

3. Brooding: 

a. Hover Space: 

(1) Central heating systems-Hot water, 7 square inches per bird 
(2) Gas or oil heated-Hot air furnaces, 600 to 1000 chicks per hover, 

depending on their size and B.T.U. heat capacity. Provide a minimum of 20 B.T.U. 
heat capacity per chick. 

(3) Gas or oil heated brooders-Minimum capacity 20,000 B.T.U.-
600-1000 chicks per brooder. 
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b. TemE_erature: 

(1) House or room - 70°F. to 6 weeks of age, 60°F. thereafter during 
seasonal weather changes; beware of cool nights or over-heated houses. 

(2) Hover - first week 90° to 95°F. at 2" above the floor at the edge of 
hover. Lower 5° per week to 70°F. Restrict fan ventilation to conserve heat 
during early weeks but use fans at minimum rate to dilute air and reduce disease 
hazards. 

c. Floor Space: 

(1) Improved environment house. 

~ Market at Average weight 
Squab broiler 6 weeks 2.0 to 2.5 
Small 7 to 9 weeks 2.5 to 3.5 
Large 9 to 10 weeks 4.0 to 4.5 
Roasters 10 to 13 weeks 5 .o+ 

(2) Conventional-uninsulated house. 

d. Feeder space: 

to 9 weeks 
9 weeks + 

3.0 to 3.5 
4.0+ 

lbs. Sg. Ft./Bird 
.4 
.6 
.8 

1.0 

.8 
1.0 

(1) Hand feed 2 to 3 times daily. 
1st week feeder lids, 1/100 birds 

0 to 3 weeks 
3 weeks to market 

Troughs 

1~ linear inches/bird 
3 linear inches/bird 

Tubes 

2/100 birds 
3/100 birds 

(2) Mechanical feeders. In houses 36' to 45' wide, provide 1' of 
mechanical trough for 10 square feet of floor space. This will provide sufficient 
feeders when 24 hour lights and feeder operation are used. 

Bird density 
sq. ft./bird 

.8 
• 7 
.6 

1 foot of trough 
serves 

12.5 birds 
14.3 birds 
16.7 birds 

Trough space 
(inches/bird) 

1.9 
1. 7 
1.4 

Four lines of mechanical feeder trough are required the length and width of the 
house for minimum feeder allowances. 

Location and arrangements of hand or mechanical feeders should minimize walking 
distance of the chick to obtain feed to about 10' to 15'. 

e. Water Space: Provide one 1-gallon chick waterer per 100 chicks for the 
first week; thereafter, at least 0.5 linear inches per bird.* Minimum automatic 
water allowance per 1000 birds are three 8-foot troughs, or two 12-foot troughs. 
Space waterers so that birds will not have to travel more than 10' to 12' to drink. 

*1' trough has 24 linear inches of water space since birds drink from both sides of 
trough. See VPI Leaflet 156 ''Water Consumption of Chickens." 
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f. Bulk feed bin capacity: Provide an 8 to 10 ton capacity bulk feed bin of 
galvanized steel for each 10,000 sq. ft. of broiler house floor space. Additional 
bin capacity should provide 2 lbs. of feed per sq. ft. of additional floor area. 

4. Feeding: 

Broilers must be fed a complete nutritionally adequate feed. For hand-
feeding, mash is generally used, but for use in mechanical feeder supplied from bulk 
feed bins where good flow characteristics of feed are needed, the mash is compressed 
into pellets or crumbles, in sizes suitable for different aged broilers. Performance 
of broilers fed crumbles or pellets is superior to that of those fed mash, even with 
hand feeding. Feed should be kept before broilers at all times. Feeders, either 
pans or troughs, filled by hand or mechanically, should not be filled more than 1/3 
full to prevent feed wastage. (See debeaking). 

5. Lighting: 

Growing broilers should be supplied with 24 hours of light. Light intensity 
should be: 

0-3 weeks 1 foot candle 
4 weeks to market 0.5 to 1.0 foot candle 

Two lumens of output per lamp per sq. ft. of floor space provides an average 
intensity of 1 foot candle. 

Average lumens for incadescent lamps: 

Watts 
~~-

15 
25 
40 

Lumens 
125 
225 
430 

Lights should be so spaced as to provide nearly unifonn lighting at bird 
level. Nonnally, the lights will be installed in rows the length of the house. The 
distance from the outside rows of lights to the sidewalls should be no more than the 
distance from the lights to the floor; the distance between lamps in the rows and the 
distance between the rows should be l~ but no more than 2 times the distance from the 
lights to the floor; eg. In a house 40' wide by 144' long with lamps 8 1 above the 
floor install the outside rows of lights 8 1 from the walls with 12' between rows and 
lights 12' apart in the rows. 

When the lights go off, quick action should be taken to prevent pile-ups 
of broilers accustomed to 24 hour lights. A possible preventive is the use of 23 hours 
of light and 1 hour of darkness per day, which would give the birds some familiarity 
with darkness. Lights may be controlled by a time switch. 

Low wattage attraction lights under hovers should be spaced every 5 1 to 10' 
or 1 per hover. 

6. Debeaking: 

For several years it has been standard practice to debeak all broilers to 
prevent cannibalism. For satisfactory debeaking, 1/3 of the upper mandible of a chick 
is removed by a cutting-searing instrument. Cutting both mandibles the same length, 
called "Block-debeaking", or cutting only lower mandible is not satisfactory. Debeak-
ing is done mostly at 1 day of age in the hatchery or at 3 to 4 weeks of age in the 
broiler house. In the new improved environment windowless houses when light intensity 
is kept under 1 foot candles, debeaking is not necessary. 
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7. Litter: 

Materials suitable for litter should be low in cost, absorbent, moderate 
particle size, not too dusty, but dry, and free from molds. Do not use materials 
which have gotten wet and then dried. Molds propagate vegetatively in damp or wet 
materials, but their growth is arrested in dried material and they form spores 
which grow again in dampness. Molds form toxins during growth which may cause 
"hemorrhagic anemia syndrome" or ''moldy-toxicosis" in chicks ingesting them. Damp 
or wet litter should be avoided in broiler houses. Litter depth should be 111 to 2". 

8. Breast Blisters: 

These are blisters which form within the synovial sac under the skin 
covering the keel bone. The sac becomes filled with yellowish pus cells, rather 
watery at first, which enlarge and harden and the liquid becomes sticky. The 
Federal inspector requires that for wholesomeness this sac and all its pus contents 
be completely removed during processing. The skin over the keel must be cut deep 
and wide, and the carcass is downgraded. The chief preventives are deep, dry, clean 
litter and no roosts. 

9. Cleaning Broiler Houses: 

All broiler houses should be carefully cleaned before starting a new flock. 
All manure, litter, dust, and debris should be removed from the. floor, sidewalls, and 
ceiling, including sills, purlins, and other exposed surface. Use high pressure 
water for washing. Spray disinfectant after cleaning. 

Concrete floors are recommended for ease of cleaning and disease prevention; ·~ 
when the floors are dirt remove the top 1" and replace as needed. ..., 

After cleaning, leave the house vacant for a minimum of 
to clean all feeders, waterers, and other equipment thoroughly. 
the new flock, be sure to put down litter and install and adjust 
chicks arrive. It is good practice not to put chicks of various 
house. 

one week. Be sure 
In preparation for 
all equipment before 
ages in the same 
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H. Hatching Egg Supply Flocks--Broiler Breeders (See VPI Publication 271, "Broiler 
Breeder Management" for details) 

1. Selection: 

Hatchery should determine future matings by official production and broiler 
tests, flock performance records of past matings, current price of breeding stock, 
and customer demand for the progeny. Use stock free of S6 strain of Mycoplasma 
gallisepticum, Salmonella pullorum, and Salmonella typhimurium. 

2. Schedule supply flocks 12 to 24 months prior to time chicks are needed. The 
schedule must meet the hatchery's operational and market requirements. The integrated 
hatchery must meet the requirements of their "grow-out" operation. 

3. Number of chicks to start: 

Pullets - 115% to 120% of number needed for available housing for breeders. 
Cockerels - 115% to 130% of needs for available breeders housed. 

4. Sex Ratio: 

One male should be provided for each 10 females or up to 55 males per 
500 females when housed. A drop below 8 or 9 per 100 females may lower fertility 
and hatchability. 

5. Selection pressure: 

The numbers of birds available, both male and female, should be large 
enough to allow for careful selection of individuals before housing. Only 
vigorous, feminine, production type females will provide sustained egg production 
and good hatches. Even heavier selection pressure should be exerted on males. 
Select only vigorous, masculine type, tall posture, and desirable meat conformation. 
Males should receive 2 selection examinations, the first at broiler age of 8-9 weeks 
when the heavier live weight for age and meat-type conformation should be emphasized; 
then at 20-22 weeks of age when vigor, posture, conformation, and masculinity with 
weight are stressed. Do not simply remove obvious culls only, but exert selection 
pressure on each male or female finally to be housed. Sustained good egg production 
and high hatchability will reward high selection pressure. 

6. Housing: 

a, All houses should be insulated and fan ventilated. They may be 
constructed with removable insulated window panels for summer ventilation. Houses 
should have adequate wiring to handle all power needs. All units should be construct-
ed so that light may be restricted when desired. Brooder and growing houses should 
have concrete floors. For detailed information, see VPI Publication 271, "Broiler 
Breeder Management", and Housing-General C-1. 

b. Pen partitions in the breeder house should be constructed, either solid 
wall or wire to allow a maximum of 1,000 birds per pen 

(1) Pullets or Cockerels and Pullets Sq. Feet Per Bird 

0 to 8 weeks 
after 8 weeks 

Conventional 
House 

1 
2 

Improved 
Environment 

House 
.8 
l~ 
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(2) Cockerel Reared Separately Square Feet Per bird 
Improved 

0 to 8 weeks 
8 weeks until mated 

7. Toe Clipping - males: 

Conventional 
House 

Environment 
House 

114 
3 square feet with escape perches 

in either house 

At one day old, the rear and inside front toe nails of male chicks should 
be clipped (completely removed) at day old or several weeks (20) before housing and 
mating season. At either time be sure they are properly cauterized to prevent 
bleeding. Toe clipping of males will prevent downgrading of females carcasses when 
marketed. 

8. Debeaking: 

Cannibalism and feather picking may occur in young growing flocks or in 
laying flocks both male and female. To prevent cannibalism the flock should be 
debeaked in advance of anticipated trouble. 

How to debeak: Remove half of the upper beak and singe the lower beak 
with an electric debeaker. The cut should be seared to prevent excessive and imme-
diate regrowth. Take care not to burn the tongue. 

Debeaking can be done at any age but when done at day old must generally be 
done again before pullets are housed for laying period. Mortality and fighting 
among cockerels will be reduced by debeaking at 6 to 8 weeks of age. This may need 
repeating before mating season. Proper debeaking, when done in advance of mating 
season, does not impair mating efficiency of male. 

9. Nests: 

One for every 4 hens. Two tiered nests 12" x 12" each equipped with 
perches and placed not more than 24" above the floor are satisfactory. Nests should 
not be exposed to bright lights. 

10. Feeder and Water 

a, Feeder space 

0 to 7 days 
0 to 3 weeks 
3 to 8 weeks 

After 8 weeks 

b. Water Space 

0 to 1 weeks 
1 to 8 weeks 
after 8 weeks 

space: 

Type of Feeder 

feeder lids 
trough 
trough 
tube 
trough 
tube 

Type of Feeder 

1 gallon fountain 
automatic trough 
automatic trough 

Per 1000 Birds 

10 
16 .!. 4' feeders 
25 - 5' feeders 
20 - 15' pan 
166' of trough 
46 - 15" pan or 
50 - 13" pan 

Per 1000 Birds 

15 to 20 
24 I 

40" 



H-3 

11, Lighting: 

~ Lights are used to maintain a high level of production in layers. Restric-
ted light may be used to delay onset of production of pullets. The intensity of 
the light and length of total light daily are important. Both artificial and natural 
daylight may be combined or either may be used alone if sufficient hours of natural 
daylight are available. Lights is used to control the sexual activity of the birds. 
The light rays enter the eye, creating impulses through the optic nerve to the brain 
which stimulated the pituitary gland to secrete the necessary hormones to regulated 
reproductive activity in both males and females. (NEVER LET DAY LENGTH OFF.LOCK 
DECREASE ONCE PRODUCTION HAS BEGUN,) Also excessively long days, beyond 20 hours 
affect the sustained rate of lay. 

Age (wks) 

0-3 
3-16 

Min. Intensity 
Ft-C 
1.0 
1.0 

Light Programs for Breeders/l 

Lighting Programs/2 
A* B* 

20-24 20-24 
12-16 13-22 
decrease 15 min. 

(hours of light) 
C* 

20-24 
6 -10 

weekly 

16-22 
22 up 

1.0 
1. 0 

8 decrease 15 min. weekly 16 
14-16 increase 15 min. weekly 16 

*A-constant light day 
*B-a decreasing light day--a step-down method 
*C-short light day 

I/Time card schedules and direction are available from VPI 
2/When either A, B, or C are chosen for pullets the same program must be followed 
for laying period. 

12. Feeding: 

0 to 6 weeks - full feed a well-balanced and fortified ration. 

6 to 23 weeks - restrict the feed according to its energy content and the 
strain of pullets being fed. Watch the pullet's weight, weigh sample of flock 
weekly, using breeders' weekly weight guides. 

After 23 weeks - full feed until flock peaks in production, then control 
feed. 

13. Egg Care: 

Gather eggs 3 to 4 times daily and store in an egg room where the RH is 
75% to 90% and the temperature is 55°F. - 60°F. 

14. Conunercial Egg Breeders: 

Follow the same practices as for commercial layers with the following 
exceptions: 

a. Allow 5 to 6 males per 100 females for natural matings. 
b. Allow 1 1/2 square feet of floor space per bird. 
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J. CHEMICAL, DRUG & PESTICIDE REGULATIONS 

1. All who are responsible for the use of chemicals, drugs or pesticides 
affecting our food supply must strive to achieve the proper use of these 
to ensure the public a wholesome food supply. 

Federal law prohibits harmful residues of chemicals, drugs, and pesti-
cides in poultry meat and eggs. Make sure you understand the current 
regulations governing their use. Regulations are subject to change at 
any time and it is your responsibility to keep informed. Reference 
publications pertaining to these regulations are valid only to the date 
of their printing. Make sure you have access to a reference publication 
or information source, so that changes in regulations will be brought to 
your attention. 

The Federal regulations pertaining to the use of chemicals, drugs or 
pesticides in poultry management are found in the Code of Federal 
Regulations. The specific portions of these regulations which apply 
for the most part are as follows: 

a. Title 21-Food and Drugs 

Chapter I-Food & Drug Administration; Department of Health, Education 
and Welfare. 

Subchapter B-Food and Food Products 
Part 120-Tolerances and exemptions from tolerances for pesticide 

chemicals in or on raw agricultural commodities. 
Subpart C-Specific tolerances 
Subpart D-Exemptions from tolerances 

Part 121-Food Additives 
Subpart C-Food additives permitted in feed and drinking water 

of animals or for the treatment of food-producing animals. 
Subpart D-Food additives permitted in food for human consumption. 

Part 144-Antibiotic drugs; exemptions from labeling and certifi-
cation requirements. 

Paragraph 144.25-Antibiotic drugs for use in medicated animal 
feed (antibiotic medicated feed premixes; 
antibiotic medicated feed concentrates that 
must be diluted with feed ingredients before 
they are fed). 

Paragraph 144.26-Animal feed containing certifiable antibiotic 
drugs. 

b. Title 21-Code of Federal Regulations contains all regulations issued 
by the FDA up to January 1, 1969. It may be purchased from 
the Superintendent of Documents, Government Printing Office, 
Washington, D. C. 20402. 

2. Use Chemicals, Drugs, and Pesticides Correctly 

a. "Follow the label directions", is good advice; however, in your 
position it is wise to give complete instructions with your 
recommendations. It is possible your clients may obtain labels 
that are in error. If your recommendations include complete and 
understandable use instructions, improper and unsafe use should not 
be a problem. Prevent economic loss due to improper use of these 
products and insure consumer confidence. Insure your client's 
confidence in you. 
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b. The use of chemicals, drugs and pesticides for poultry management 
requires an understanding of the following: 

(1) The product used should be intended for use in poultry 
management. Is the product for poultry in general or is there 
a distinction between species, broilers, layers and etc.? 

(2) Dosage or rate of use is very important. Make sure you under-
stand the amount of active ingredient in the product and how 
much is to be used, per bird, unit of dilution ingredient or 
other factor. 

(3) Some products require a specific period of time between last 
use of the product and slaughter of poultry. Do not assume that 
the required time will pass between sale of poultry and slaughter. 

(4) A product is usually intended to be used in a specific way 
fed to birds, applied to birds, or used to treat equipment or 
housing; be sure you understand the proper use. 

(5) There may be specific warning statements on the product label; 
never ignore these. 

(6) Do not permit feeds to become contaminated with drugs, chemicals, 
or pesticides, and medicated feeds should not be contaminated 
with other drugs. Store drugs, chemicals, and pesticides 
separately to prevent cross contamination. When using these in 
certain equipment-i.e., pesticide applicators, use clean 
equipment to prevent contamination from materials previously 
used in the applicator. 

(7) Dispose of waste product or empty containers in the manner 
specified on label. If there are no disposal instructions, 
bury them at least 18'' deep in a place where water supplies 
will not be contaminated. 

(8) Do not give any other drugs to birds on medicated feeds without 
first checking with a veterinarian. 

3. Sources of Information on Regulations 

The Federal Register is published daily, Tuesday through Saturday, and 
the regulatory material published is keyed to the Code of Federal 
Regulations, which is published under 50 titles. Subscriptions are 
$25 annually or $2.50 per month. Individual copies or a group of pages 
are 20 cents. Distribution is made only by the Superintendent of 
Documents, U. S. Government Printing Office, Washington, D. C. 20402. 

The Food and Drug Administration issues reprints of most of the material 
it publishes in the Federal Register and maintains mailing lists for 
limited distribution to affected industries. Requests for this material 
should be made by subject matter or by the Part number of the Code. 
Those wishing immediate notification of new or amended regulations should 
subscribe to the Federal Register since the duplication of the reprints 
requires additional time. 



4. Feed Additive Compendium 

Published by: 
The Miller Publishing Company 
2501 Wayzata Boulevard 
P. 0. Box 67 
Minneapolis, Minnesota 55440 

in cooperation with: 

The Animal Health Institute 
1030 15th Street, N.W. 
Washington, D. C. 20005 
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The Feed Additive Compendium is a full-year service publication of 12 
monthly issues each year (September through August). Subscriptions to 
this full year of service are $35. 

There are Virginia regulations pertaining to the use of chemicals, 
drugs, and pesticides in poultry management. In general, there is an 
interpretation of reference whereby these have to be cleared first by 
the Food and Drug Administration; and therefore, in most cases the stated 
use would be the same as the United States Department of Agriculture-
FDA approved labels. Any questions about such related State regulations 
can be directed to the Virginia Department of Agriculture and Commerce, 
Director of Regulatory Services, in Richmond, Virginia. 
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K. POULTRY RECORDS* 

Most producers and firm managers keep records of some type if for no other 
reason than the filing of various tax forms. But what real value does the 
poultryman get from keeping a record of his business? The answer is none if 
the record is not accurate, complete and, most important,used. A complete 
and accurate set of records can be one of the most valuable tools available 
to the manager. But like any other tool, records are valuable only if they 
are used, and used properly. 

Information from records can be broadly classified into two uses: 

A. As a "service tool 
B. As a "diagnostic" tool 

A. As a "servicd'tool 

1. Records are an essential source of information for accurately filing 
income and social security tax forms, Many businessmen overpay 
their taxes simply because they do not keep a complete record of 
income and expenses. Depreciation costs are an important aspect of 
tax reporting and considerable tax savings may go down the drain 
from failure to maintain adequate inventory accounts. Labor records 
are a "must for determining social security tax payments. 

2. The availability and use of short-term and long-term credit has 
become the most critical factor affecting profits. Without adequate 
capital, profits may be severly curtailed. Creditors look more 
favorably upon applicants who have records that reflect a systematic 
approach to business transactions. 

3. Records may be used to establish the division of costs and returns 
for partnerships or share-rental arrangements. 

B. As a "diagnostic" tool 

They permit the manager to "feel the pulse" of the business and locate 
the strong and weak points. The poultryman desiring to improve profits 
must start by analyzing past performance. Records provide the tool for 
this analysis. After adjustments are implemented, based on an analysis 
of past performance, records provide the means for measuring the financial 
success or failure of these adjustments. 

* Prepared by R. K. Reynolds, Extension Specialist, Farm Management and 
W. R. Luckham, Extension Specialist, Poultry and Egg Marketing. 
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A. Expenses 

1. Operating (expenses that vary with production) 

(a) Quantity and costs of feed (grain, supplement, grinding-mixing, 
hauling) 

(b) Quantity and cost of hired labor 
(c) Vet-medicine costs 
(d) Costs of supplies 
(e) Electricity-fuel 
(f) Gas, oil, repair cost for machinery-equipment 
(g) Chick cost 

· 2. Fixed (expenses that do not vary with production) 

(a) Taxes-insurance 
(b) Depreciation on buildings-equipment (non-cash) 
(c) Value of family and operator labor (non-cash) 
(d) Interest on investment 

B. Income 

1. Quantity and receipts for eggs sold 

2. Quantity and receipts for broilers and turkeys sold for meat. 

3. Salvage value of laying flock. 

c. Inventory 

1. Investment in machinery-equipment (with appropriate depreciation 
schedules) 

2. Investment in buildings-improvements (with appropriate depreciation 
schedules) 

3. Investment in land 

~ 
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Some Meaningful Analysis Factors 

Factor 

A. Layers (Table eggs) 
Total cost per dozen eggs 
Feed per dozen eggs, lbs. 
Feed cost per dozen eggs 
Hours labor per hen 
Labor cost per dozen eggs 
Layers per man 
Dozen eggs sold per man per year 
Percent mortality 
Returns per dozen eggs 
Eggs per hen 
Net return to management per dozen eggs 

B. Broilers 
Feed per pound of broiler produced, lbs. 
Feed cost per pound 
Labor cost per pound 
Broilers per man (8 weeks) 
Pounds of broiler sold per man per lot 
Cost of litter, fuel and electricity 
Number of lots per year per man 
Percent mortality 
Fixed cost per pound 
Contract payment necessary to cover 

producer costs (excl. litter, fuel, 
electricity) 

C. Turkeys (heavy type) 
Feed per pound of turkey produced, lbs. 
Feed cost per pound 
Poult cost per pound 
Brooding and transfer cost per pound 

(excl. poult and feed cost) 
Grow Out cost per pound 

(excl. poult and feed cost) 
Brooding labor (8 week cycle) 
Grow Out labor (14 week cycle) 
Percent mortality 
Contract payment for brooding 

Fuel, litter, medication 
Contract payment for grow out 

Litter and medication 

General 
Guides l/ 

33¢ or less 
4.0 to 4.2 
12¢ to 16¢ 
0.1 to 0.3 
1¢ to 2.5¢ 

10,000 to 22,500 
180,000 to 440,000 

1% or less per month 
32¢ to 36¢ 
225 to 240 

1¢ + 

2.0 to 2.25 
7¢ to 9¢ 

.5¢ or less 
50,000 

182,000 
$26/1,000 

5 
2% 

1.4¢ 

at least $70/1,000 

3.0 to 3.2 
12¢ 
3.3¢ 
0.8¢ 

2.1¢ 

15 hours/1,000 
18 hours/1,000 

10% 
at least 10¢/bird 

3¢/bird 
at least 34¢/bird 

6¢/bird 

l/ Ranges are shown for some of the general guides in an effort to reflect 
level of mechanization. 
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Example Budgets 

With an accurate and complete set of records, the poultryman can deter-
mine his costs and returns by extracting information from his records and 
putting this information in budget form. From the budget prepared and the 
calculation of various analysis factors, he can ovserve where inefficiencies 
and excessive costs exist within the business. By comparing such budgets 
from year to year, the effect of adjustments implemented, based on the 
analysis, can be evaluated. This procedure permits the manager to "feel 
the pulse" of the business in a manner that will enable him to make 
adjustments that will most likely improve profits. 

The example budgets that follow illustrate what can be prepared from 
a well-kept system of poultry records and are not intended to fit your 
situation. Use information from your records to fill in the YOUR BUSINESS 
column in the appropriate example. 

A. Floor Layers - High Mechanization l/ - 13~ Months 

(29,700 birds started) 

Item Description Quantity 

Income: 
Eggs - grade A large @35.5¢ 
Eggs - grade A medium @29.5¢ 
Eggs - grade A small @21.5¢ 
Eggs - undergrades @14.5¢ 
Cull hens @25¢ each 

Total Income 

Operating Expenses: 

402,187 doz. 
ll7,562 doz. 
37,125 doz. 
61,875 doz. 
25,839 hens 

29,700 Pullets 
Feed 
Hired Labor 

1,346 tons 
1,400 hours 

Electricity - medication 
Litter (incl. hauling litter to farm) 
Gas, oil, repair - machinery 
Repair - equipment in house 
Repair - building 
Interest on operating expenses @0.5% 

Total Operating Expenses 

Fixed Expenses: 
Interest, taxes-land; Interest, deprec., 

ins.-Bldgs. 
Interest and deprec.-Equip. in bldgs. 
Interest and deprec.-Machinery 

Total 

$142, 776 
34,681 

7,982 
8, 972 
6!496 

$200,907 

$ 58,212 
94,220 
1,750 
7,782 

312 
156 

1,381 
687 
822 

$165,322 

$ 8,916 
12,865 

1,300 

YOUR 
BUSINESS 



Operator's labor 
Total Fixed Expenses 
Total Expenses 
Return to Management 

l/ Mechanical feeders and mechanical egg gatherers. 

Analysis Factors: 

B. 

Total cost per dozen eggs 
Feed per dozen eggs 
Feed cost per dozen eggs 
Hours labor per hen 
Labor cost per dozen eggs 
Percent mortality 
Eggs per hen housed 
Net return to management 

per dozen eggs 

31¢ 
4.35 lbs. 

15¢ 
.14 

1¢ 
.13% 
250 

1.5¢ 

Broilers 

3,500 
$ 26,581 
$191,903 
$ 9,004 

(Two Story Improved Environment House) 

Item Description 

Income: 
Broilers - 5 lots of 50,000 

each - 2% net mortality 
@17.5¢/lb. 

Total Income 

Operating Expenses: 
Chicks @10¢ each 
Feed 
Electricity-fuel 
Litter 
Medication 
Vaccination-debeaking 
Condemnations 
Repair-machinery and equipment 
Repair-buildings 
Interest on operating expenses 

Total Operating Expenses 

Quantity 

@O. 8/o 

931,000 lbs. 

250,000 
1,047 tons 

Total ---

$162,925 
$162,925 

$ 25,000 
89,027 
4,582 
1,665 
3,202 

13,750 
2,793 

588 
938 

1,132 
$142,677 
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Fixed Expenses: 
Interest, taxes-land; interest, 

depre., ins.-Bldgs. 
Interest and depre.-machinery 

and equipment 
Operator's Labor 

Total Fixed Expenses 
Total Expenses 
Returns to Management 

Analysis Factors: 

c. 

Feed per pound of broiler 
produced 

Feed cost per pound of 
broiler 

Labor cost per pound of 
broiler 

Pounds of broiler sold 
per man per lot 

Cost of litter, fuel and 
electricity 

Percent mortality 
Fixed cost per pound 

Item Description 

Income: 
6 flocks of 24,000 each 

(13% death loss and 

2,520 hrs. 

2.25 lbs. 

9¢ 

.4¢ 

186,200 lbs. 

$25/1,000 
2% 

1.6¢ 

Turkeys 
(Heavy Type) 

Quantity 

condemnations) @20.18¢/lb. 2,329,611 lbs. 
Total Income 

, Brooding Phase (8 week cycle) 

Operating Expenses: 
Poults @55¢ each 
Feed (8 lbs./bird) 
Fuel, litter, medication 
Repair-equipment 
Repair-brooder house 
Interest on operating 

expenses @1% 
Total Operating Expenses 

144,000 
576 tons 

(Brooding) 

$ 5,938 

5,757 
4,032 

$ 15, 727 
$158,404 
$ 4,521 

$470,116 
$470,116 

$ 79,200 
43,200 
4, 104 

576 
672 

1,278 
$129,030 
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Fixed Expenses: 
Interest, depre., taxes, 

ins.-Bldgs. 
Interest, depre., taxes, 

ins.-Equipment 
Operator's labor 2,178 hrs. 

Total Fixed Expenses (Brooding) 
Total Expenses (Brooding) 

Grow Out Phase 
(Hens-18 weeks; Toms-22 weeks) 

Operating Expenses: 
Feed (47.8 lbs./bird) 
Litter 
Medic at ion 
Repair-equipment 
Repair-building 
Hired labor 
Interest on operating 

expenses @2% 
Total Operating Expenses (Growout) 

Fixed Expenses: 
Interest, depre., taxes, 

ins. -Bldgs. 
Interest, depre., taxes, 

ins.-Equipment 

3,266.7 tons 

l,778hrs. 

Operator's labor 702 hrs. 
Total Fixed Expenses (Grow Out) 

Total Expenses (Grow Out) 

Total Cost of Production 
Returns to Management 

Analysis Factors: 
Feed per pound of turkey produced 
Feed cost per pound of turkey 
Brooding and Transfer cost per 

3.3 lbs. 
12¢ 

pound (excl. poult and feed cost) 
Grow Out cost per pound 

0.8¢ 

(excl. poult and feed cost) 
Brooding labor 
Grow Out labor 
Percent mortality 

2 .4¢ 
15 hours/l,000 
17 hours/1,000 

10% 

$ 4,256 

3,744 
4,356 

$ 12,356 
$141,386 

$245,002 
2,736 
4,788 
1,920 
3,360 
3,556 

5,227 
$266,589 

$ 21,280 

12,480 
1 404 

$ 35,164 
$301,753 

$443,139 
$ 26,977 

K-7 
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L. PREVENTIVE DISEASE MANAGEMENT 

I. Management problem losses can cause high mortality in poultry flocks. 
Starve outs, leg disorders, smothering, cannibalism and predatory animals 
are a few causes in this category. In addition, the management program 
will influence the losses from specific disease organisms. Because of 
this fact, it is essential for the producer to set up specific disease 
control and preventive management programs to ensure a successful 
production enterprise. 

Preventive programs fall into 4 categories: (A) Security management 
practices, (B) Vaccination, (C) Medication, and (D) Elimination of egg-
borne infection. 

A. The producer should always utilize every feasible method for pre-
vention or spread of disease between and within flocks. 

The role of the house, ventilation, litter, and general management 
is very important in the production program. The clean-up program 
and maximum sanitation between flocks is necessary, especially 
where equipment is used throughout the year. 

Good environmental conditions will prevent some disease problems 
that occur in inadequate housing. The house should be constructed 
with interior surfaces that enable the operator to clean thoroughly 
between each brood. This means more than just removing litter; a 
complete house clean-up and the use of a disinfectant is essential. 

Flock scheduling and length of intervals between flocks should be 
planned well in advance to assure orderly and continuous operation 
in all houses during the year. Ample time for cleaning up and 
disinfecting houses and equipment with at least a 10-day to 2-week 
interval between flocks is necessary to minimize the disease risk. 

Other important factors in security management that must be con-
sidered include: 

1. Start with clean, disease-free chicks or poults. They should 
be hatched from hatching supply flocks negative for Mycoplasma 
Gallisepticum (S-6), E. Coli, Paratyphoid, salmonella, paracolon 
and other egg transmitted diseases. This means there must be 
high standards for growing out prospective breeder stock in 
isolation from market broilers or turkeys and commercial layers. 
High level security management must be followed throughout the 
growing and egg production period with commercial layers. 

2. Maintain complete separation of growing and breeder flocks. 
Avoid transfer of personnel and equipment (including tracks, 
feeding, and watering equipment) between farms. 

3. Isolate young chicks and poults from older stock. Care must be 
taken not to track back and forth from older to younger flocks. 

4. Feed should be delivered to bulk bins. Feed mill delivery trucks 
or personnel should not go into houses or on ranges. This is a 
potential disease hazard. 
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5. Do not use medication programs promiscuously because extended use 
of such programs may mask a serious disease problem. ~ 

6. All equipment brought into the brooder or growing houses must be 
properly cleaned and disinfected, including debeakers, coops, and 
wire rorral panels for catching birds while debeaking or vaccinating, 

7. Keep free-flying birds such as sparrows, pigeons, starlings, sea 
gulls, etc., out of all houses. 

8. Set up and follow an adequate program for mouse and rat control. 
These rodents are disease carriers and consume feed. 

9. Keep buildings locked. Visitors should be kept out of buildings 
and off ranges unless it is necessary for them to be there. 
Visitors should wear clean disinfected footwear and have clean 
outer clothing. 

10. Use a regular procedure to clean waterers daily or every other 
day by brushing trough with a stiff brush. Disinfect troughs by 
squirting disinfectant near valve and scrubbing vigorously while 
adding disinfectant every 4 to 5 feet. Flush troughs with clean 
water and allow them to refill. 

11. Use an incinerator to dispose of dead birds promptly. A dead, 
decomposing bird may be a hot disease carrier. Too many growers 
do not consider the importance of this practice in controlling 
disease losses. 

12. Allow no other avian species such as chickens, ducks, geese, and 
game birds on the farm. 

13. Install water meters in water lines in brooding and confinement 
houses because water intake from day to day is an excellent flock 
health indicator. 

14. If abnormal losses or disease symptoms occur, take birds promptly 
to a disease diagnostic laboratory for diagnosis. 

B. Vaccination 

Vaccination in the preventive management program can be effective 
when used prior to an outbreak of such diseases as infectious 
bronchitis, Newcastle, laryngotracheitis, epidemic tremors, fowl pox, 
erysipelas, and fowl cholera. 

For effectiveness, some vaccines and bacterins must be used more than 
one time at intervals of not more than 4 to 8 weeks in order to build 
up immunity. Follow the recommendations for disease control and 
directions of manufacturer of the vaccine or bacterin. 

C. Medication 

Medication is effective in reducing losses from such diseases as 
coccidiosis and blackhead when used in the feed at preventive levels. 
There are antibiotics and other drugs of value in preventing and 
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treating disease, but such methods must be used only as a supplement 
to good management practices for most effective results. There is 
frequently a tendency to over-medicate by feeding the medication over 
too long a period when there is a disease problem. 

D. Elimination of egg-borne diseases 

The elimination of egg-borne infection is the responsibility of the 
foundation stock breeder, hatching egg flock owners and the hatchery 
to produce hatching eggs, chicks, and poults that are free of bacteria 
and viral infections. They must initiate programs of clean hatching 
egg production practices, egg fumigation, and/or egg spraying or 
dipping as soon as the eggs are laid. The hatchery must follow a 
rigid sanitation program of clean-up, fumigation, and disinfection 
to be sure there is no spread of egg shell or egg-borne diseases in 
the hatchery. 

II. Disinfectants and Their Use 

A disinfectant is a product that destroys infectious agents. A germicide 
kills germs. Fungicides kill fungi. Sanitize means to render sanitary. 
However, the term sanitize conveys the idea of disinfection without meaning 
that it destroys all bacteria or other disease-producing organisms. A 
virucide destroys or inactivates viruses. 

Unfortunately, much of the data available on the activity of various 
disinfectants is based on laboratory work in test tubes whereas in the 
actual field use of these products there are a variety of other problems 
that present themselves that might neutralize the effectiveness of the 
disinfectant being used. 

The presence of organic matter interferes with or inactivates the action 
of all disinfectants. Even the lethal action of heat is rendered less 
effective when the organisms are protected by a coating of organic material 
such as feces or dirt. For chemical disinfection to take place it is 
necessary for the disinfectant to be brought into direct contact with the 
disease-producing agent. 

Frequently, when two or more compounds are used for disinfecting at the 
same time, chemical incompatabilities of one component neutralizes the 
other. For example, quaternary ammonium compounds are neutralized in the 
presence of soaps. A mixture of a quaternary with a coal tar disinfectant 
which contains soaps is not recommended. 

A. Disinfectants are classified in 4 categories: the Phenols, Halogens, 
Quaternaries and Fumigants 

1. Phenols (carbolic acid) consist of the creosols, the coal tar 
disinfectants, and the cresylic compounds. All of these are derived 
from coal tars with certain differences in their chemical structure. 
Cresylic acid is a mixture of phenols from coal tars. General 
characteristics of the phenols are: 

a. Phenol disinfectants are generally effective when properly used. 
b. Phenols are frequently toxic to birds and animals because of 

residual quantities which are volatilized by brooder heating 
equipment which can cause sickness and mortality. They may be 
used for several years before toxic effects occur. 



c. Viruses are resistant to phenols. 
d. Four ounces of liquid cresol saponatus per gallon of water is 

effective. 
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2. Halogens. The chlorines and iodines of the halogen group are widely 
used for disinfectant and sanitizing purposes. Chlorine is effective 
even at extremely great dilutions. It exerts a rapid and efficient 
disinfecting action. Halogens are also available in the form of 
sodium or calcium hypochlirates generally in powder form which is 
reasonably stable as long as it is kept dry, cold and sealed. The 
general characteristics of chlorine are: 

a. Chlorine in very small quantities will destroy a large variety 
of bacter_ial organisms and many viruses such as fowl pox and 
virus of largngotracheitis. 

b. Chlorine should be used in range of 50 to 100 PPM of residual 
chlorine. 

c. Properly prepared, there is little danger in the use of chlorine 
either to humans or animals. 

d. When chlorine is used in washing down or spraying it should be 
used irrnnediately after being mixed. 

The iodines are another group of compounds within the halogen group 
that have excellent disinfecting value. Tincture of iodine, an 
alcoholic preparation, has been a very reliable disinfectant. New 
types of iodine are now available which need not be used in alcoholic 
solutions and which are non-corrosive and effective, inexpensive 
disinfectants. The general characteristics of iodine are: 

a. Striking characteristic of iodine is that 25 to 75 PPM appears 
an effective disinfecting level for practical purposes. 

b. Iodines are stable in solution and have more residual effect than 
chlorines because they are not liberated as a gas. 

c. Iodines are effective as water sanitizers as low as 12~ PPM. 

3. Quaternaries. At one time quaternaries were considered of unchallenged 
superiority in field of disinfectants. More recently with a better 
appreciation of their qualities, these claims have been modified. 
These compounds constitute a large group of substances which are good 
wetting agents and much of their success revolves around this fact. 
The general characteristics of quaternaries are: 

a. Bacteria adapt themselves and can become resistant to the quater-
naries. 

b. Quaternaries are fairly good for use against fungi and have fair 
anti-viral activity. 

c. Quaternaries are relatively non-toxic. 

d. Quaternaries are not effective in presence of organic matter of 
any sort. 
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e. Quaternary compounds are definitely incompatible with any material 
which includes soap. 

f. Quaternary solutions do not become exhausted as rapidly as do the 
chlorine solutions and thus they have good residual effect. 

4. Fumigants. 

a. Ethylene oxide is a gas which is highly effective bacteria and 
spore-killing agent but is difficult to prepare as it boils at 
very low temperatures and is toxic and explosive. The use of 
this gas is limited to laboratories equipped to mix the compound 
under completely controlled conditions. 

b. Beta propolactone is effective in decontamination of rooms in 
which air flow can be held to a minimum. The same temperature 
and humidity requirements are required for the use of beta 
propolactone as for formaldehyde fumigation. When used as a 
fumigant, beta propolactone is effective, but in liquid state 
is far more toxic than formaldehyde and extreme care must be taken 
in handling it. 

c. Vaporized Formaldehyde is used extensively as a space and surface 
decontaminent. Its general characteristics are: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Formaldehyde is effective against bacteria, fungi, and 
viruses as well as insects and other animal life. 

The efficiency of formaldehyde is directly related to the 
concentration, relative humidity and temperature. 

When formaldehyde is used as a fumigant, the temperature 
should be 60°F. or higher and relative humidity should be 
70% or higher. 

Formaldehyde is an effective disinfectant both as a gas and 
a liquid. 

Formaldehyde is effective in killing bacteria and also their 
spores. It has the advantage of rendering bacteria and 
viruses non-infective, while it interferes little with their 
antigenic properties. 

Of all preparations on the market today, formaldehyde either 
in the liquid or gaseous state has most effective killing power. 

The biggest drawback using formaldehyde either as a gas or 
liquid is the residual fumes. Rooms must be well ventilated 
until the residual fumes disappear before poultry is placed 
on the premises. 
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