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Poultry Science Department 
Virginia Polytechnic Institute 

Blacksburg, Virginia 

These reconnnendations have been prepared as a working adjunct to the Annual 
Pcultry 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 rP.place 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 reconnnen-
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 reconnnendations are 
needed for each system related to the class of stock to be housed, their produc-
tive purpose, and the management practices to be used. Variations in width of 
house, number of stori£s, degree of insulation, type of brooding, lighting, venti-
lation, automated feed and water, and manure disposal must be properly geared to 
management procedures and production efficiency. 

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 sununer. Relative humidity 
in the house affects dryness of litter and comfort of the birds. A relative 
humidity below 75% has little effect except the possible overdrying of litter. 
High relative humidity coupled with high temperature may retard bird growth, 
increase disease development, and be lethal in extreme c1ses. More specific 
information on insulation, ventilation, and construction may be obtained from 
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V~P.I. Extension Bulletin 269, "Improved Poultry House Environment" and in "Criteria 
for FHA Loans for Housing and Equipment." 

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. 

The most satisfactory housing results from good plans and planning. 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' 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 reconnnended 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. 
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b. Insulation 
'\ 

To slow fluctuation in tempera :ures and to help mai_n.:::i.in a warmer house in ...,., 
winter and a cooler house i~ surmner, 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 recormnended regardless of the 
class of ftock 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 recormnended for totally 
enclosed houses. For example, satisfactory results may be most economically obtained 
by placing at least 3" of mineral fiber insulation or equivalent in the ceiling and 
at least l~" in the side walls. 

To prevent wet insulation or a damaged structure, a ·1.1por barrier is required. 
Among the most effective vapor barriers are aluminum foil, plastic sheets (2~ to 
4 mils. thickness), or several coatings of asphalt. 

c. Ventilation 

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 with little arrnnonia build-up and with a ;.;in'i'1; m 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. Natu~al ventilatior. 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) ~ 

Fan capacity should be sufficient to remove armnonia laden air and moisture. 
Removal of moisture is important in maintaining good litter conditions. The fans 
should be controlled by a thermostat and/or recycling timer to maintain satisfactory 
environmental conditions. The air flow of the fans should be rated at 0.05" static 
pressure, if tested with hood louvers, and other equipment in place in accordance 
with AMCA standards or equivalent. To ensure performance at 0.05" static pressure 
under all conditions, fans should be purchased hased 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 pr0bablv 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 
satisfactory results under good management. 
opening according to weather conditions and 

for inlets in some instances, and give 
Adjustments are made in the curtain 

the need for ventilation. 
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D. COMMERCIAL LAYERS 

1. Housing 

There are numerous housing systems for commercial layers and new ideas con-
tinue to bring improvements. Specific recommendations are needed for each 
system. Additional information is presented under general housing consid-
erations (see page C-1) and also in VPI Extension Bulletin 269, "Improved 
Poultry House Environment". 
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Layers do best i. t::emperatures between 55° and 70°F. Temperature fluc-
tuations between 50° and 85°F have no harmful effects on productive ability. 
Temperatures consistently below 45°F. cause lower egg production and in-
creased 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 2 in 
eastern Virginia and 4 in mountainous areas. More insulation is recom-
mended for totally enclosed houses. To prevent wet insulation or 
damaged structure, a vapor barrier is required. 

b. Ventilation 

All houses for commercial layers in Virginia should be fan ventilated 
unless the house is 20 ft. or less in width and provided with natural 
ventilation. Natural ventilation may not maintain a minimum inside 
temperature of 45°F. in very cold weather even with a high density 
population. With fan ventilation, it may not be possible to maintain 
SS°F. in a high density floor operation during very cold weather with 
minimum recommended insulation without a buildup of moisture and 
ammonia. This temporary temperature drop of S°F to 10°F will not 
appreciably effect production. 

(1) Fans 

(2) 

Year round ventilation should provide l~ cfm of air flow per lb. 
of bird housed. When ventilation is used only from October to April, 
1 cfm per lb. of bird is required. 

Air inlets and outlets 

Narrow, long inlets along the sidewalls near the ceiling should 
normally be provided. These openings should be adjustable to 
maintain air through the house at the rate of 25 sq. in. per 100 
cfm. of fan capacity. The amount of air to be moved through a 
house will vary depending on the size of the birds and the weather 
conditions. In naturally ventilated houses, sidewall curtains or 
openings should be adjusted to provide an air inlet and ridge 
ventilators adjusted to provide an air outlet. Adjustments should 
be made according to weather conditions. 
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c. 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. Layers in improved environment housing 
should be allowed 60 to 70 square inches of cage space. Layers on the 
floor should be allowed lt to l~ square feet of floor space per bird. 
Superior management is needed at the higher bird density. 

d. Lighting 

Artificial light is needed to increase the day length, especially 
during fall and winter, and to provide greater illumination during dark, 
cloudy weather. A light intensity 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 
25 watt bulbs spaced at 8 1 to 10' intervals if the walls and ceiling of 
the house have a reflective surface and the bulbs are kept clean. Lights 
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 be not more than the distance from the lamps to the floor. 
Also the distance between lamps and between rows of lamps should 
prefereably be l~ 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. 

(1) Step-up-Step-down Lighting System 

Pullet replacements may be grown under a (1) step-down, (2) restrioLed, 
or (3) natural lighting system and lighting of the layers will depend 
to a large extent on the system and lighting of the layers will 
d~pend to a large extent on the system used. Under the step-down 
lighting system, day-old chicks are started on approzimately 5~ 
hours more light than will be provided by natural daylight when 
the pullets are 22 weeks of age. 

(2) 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. In cage operations 
where there are different aged birds under one lighting 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 tbe year. (IT IS IMPORTANT NEVER TO DECREASE THE DAY 
LENGTH DURING THE PRODUCTION PERIOD.) 

(3) Natural Lighting System 

A naturally decreasing day length can be provided by purchasing 
chicks so they mature between September and January. 
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f. 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 layer enterprise. The following information is provided to assist in 
the consideration of alternative methods of handling a flock. Informa-
tion on housing design, ventilation, and equipment arrangements can be 
secured from several sources including assistance through local 
Cooperative Extension offices. 

(1) Conventicmal double deck-Modified Stair-Step 

Double rows of cages are hung back to back from the ceiling lengtr:-
wise ti.rough the b ilding with 2 light-type hens in an 8"xl6" cage. 
The most common arrangement is 4 double rows of cages in a 32' wide 
clear span bt ilding with an 8' ceiling heigl:t. Cages are h:ng 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" to 36" and inside aisles 32" or 33" wide. At least 6' 
should be allowed between end of cage rows and tt:e end of the building. 
This should be increased to 9 or 10' if a tractor-scoop cleaner or a 
mechanic~! cart type feeder is used. 

(2) Triple deck (B"x16" cages) 

Little use is being made of this arrangement in Virginia at the 
present time, but it appears that it may be worth consideration in 
some instances. Cages with 2 hens per cage are hl'ng 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 cage 28" from a 10' ceiling. Aisle widths should be about the 
same as for conventional double deck arrangements. 

(3) Flat Deck (system usually includes mechanical feeding and egg gathering) 

(4) 

With this arrangement, sing.J..e rows, 2 cages wide, or doL1ble 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 (may be suspended from the ceiling) and the manure that collects 
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" deep cages ia bout 85" and the width of the aisles between 
them usually 24" to 28" depending on the width of the building. 

Stair-Step (system frequently includes mechanical feed ing 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 
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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 2 bottom lines of cages) is ~ 
usually 80" or 85" in width, depending on the depth of the cages. 
(Cages are usually 16" to 18" deep and 8", 12", 15", or 16" wide). 
Watering troughs and feed troughs are attached to the fronts of the cages. 
Eggs roll down the sloping cage floor onto a belt that moves them to the 
end of the row into an egg room or onto a belt that moves them to the 
end of the row, into and egg room, or onto the extended part of the 
cage floor where they are collected by hand on a cart. A 40' wide 
building will accommodate 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. 

(1) Slatted 

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 frequeGtly occur. Also with the present 
conventional system of removing manure (with the taking up and replace-
ment of the slat floor) more labor may be required than with the litter 
and certain high density cage systems. 

(2) Litter 

While this is the oldest-type of housing arrangement improvements are 
constantly being made. Dropping pits 3' to 3~' deep with installation 
of waterers with most ·of the feeders over them are recommended. The 
pits should be covered with l"x2" welded wire to keep the layers out 
of their night droppings. Also the concrete floor area should be covered 
with 4" to 6" of good dry litter. With a proper pit arrangement, 
insulation and fan ventilation, light-type hens can be maintained at 
as little as lt square feet per bird. 

2. Source of Stock 

a. Chicks should be obtained from reliable pullorum-typhoid clean hatcheries 
participating in the Nation Poultry Improvement Plan. Flock replacements 
should come from stocks bred for high egg production, low mortality, and 
the size and quality of eggs produced can be obtained from random sample 
or multiple-unit egg production test reports. These are available from 
either your Extension Agent, Agriculture or the VP! Poultry Department. 

b. Started pullets should be obtained through one of the hatcheries mentioned 
above or from a nearby reputable grower who follows strict security manage-
ment practices and who is willing to give an accurate management and 
disease history report on the birds he sells. 

3. Brooding and Rearing. The brooder house should have a concrete floor. It should 
be thoroughly cleaned and disinfected prior to being used for brooding chicks~ 
Chicks should be isolated from older birds and from visitors. Leghorn-type 
birds should be provided with: 

a. Floor Space. Provide .7 to 1 square foot per bird for the first 10 weeks 
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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 con-
ventional 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. 

b. Hover Space. Provide 7 to 9 square inches of brooding comfort zone per 
chick. 

c. Water Space. Provide 15 to 20 one-gallon fountains per 1000 chicks for the 
first 2 weeks. From 3rd to 10th week 24' of automatic fountain or its 
equivalent per 1000 birds should be available. (Start using automatic 
waterers 3 or 4 days before gallon fountains are removed.) Forty feet of 
automatic fountain, or its equivalent, per 1000 birds from 10th to 20th week. 

d. Feeder space. These recommendations are given on a 1000 chick basis. For 
the first week provide 10 clean feeder lids, or other flat surfaced con-
tainers. From 5 days to 10 weeks, 26 four-foot trough feeders or 34 sixteen-
inch tube feeders. Thereafter provide 38 four-foot trough feeders, or 40 tube 
feeders. If automatic feeders are used, allow 1 foot of trough per 8 
birds thereafter. With restricted feeding, allow at least 32 additional 
feet of trough (conventional or mechanical) or 10 additional tube feeders 
per 1000 birds. Also provide for rapid and uniform distribution of feed. 

In house 40' wide a typica 1 mechanica 1 feed trough arrangement usually 
provides a maximum of aboutl.7 linear inches of feeding space per chick 
when floor space al0lowance is .7 square feet per bird, and about 3.1" 
per pullet when floor space allowance is l~ square feet per bird. With 
the higher bird density, especially with restricted feeding, it is 
usually desirable to use mechanical pan-type feeders, whi.ch would permit 
the providing of more space, or add some hand supplied feeders to the 
typical mechanical trough-type feeder arrangement. 

e. Roost space. Provide 6 to 7 linear inches per bird of easily accessible 
roosting area after 7 or 8 weeks of age. 

f. Litter. Place 3 to 4" of clean, dry litter on a dry floor prior to 
putting brids in the building. Avoid using moldy materials. 

g. Test equipment. Start heat, test the thermostat, spread litter, and have 
chick guards ready to be set up before the chicks arrive. Brooder temper-
ature should be about 9S°F the first week and then reduced 4 to 5° a week 
until 60 F, or heat :.s no longer required. Be careful not to chill or 
overheat the birds. 

4. Feeding 

a. Replacements. 
When the chic ks 
be employed. 

Full-feed a good starting mash for the first 10 weeks. 
reach this age, one of the following feeding practices may 

(1) Full-feed a medium energy ration (800 to 850 calories of productive 
energy per pound or 1125 to 1250 calories of metabolizible energy per 
pound with control of lighting. 

(2) Limit the amount of a high energy feed given to the birds. This 
method calls for additional feeder space and an immediate change to 
a full feeding program if stress situations occur. (This may be 
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done with or without 01>ntrol of lighting) 

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

b. Hens. Full-feed hens a complete laying ration (mash or crumbles) containing 
15% to 17% protein, 3% to 4% calcium, and 850 to 950 calor*es of productive 
energy or 1200 to 1350 calories of metabolizable energy per pound on 
production and environmental temperature. Feed supplemental calcium in 
the form of oyster shells or limestone grit free choice to floor layers 
and periodically to cage lay~rs if there is 3% or less calcium in the 
ration. 

Debaking and dubbing. 
laying house at 18 
energy feed with a 
hatchery or on the 

Pullets should be debeaked before moving them into the 
to 22 weeks of age. Chicks started on a relatively high 
minimum floor space allowance should be debeaked at the 
farm by the time they are 7 to 10 days old. 

a. With medium to low energy feed, a relatively large amount of floor 
space and good ventilation, it can be done at a later date. The chore 
is usually performed at the hatchery when the chicks are one day of age 
(when it is done at this time, it may need to be done again) at 6 
to 9 days of age just prior to the time the chick guard is taken 
down, or at 18 to 20 weeks of age just prior to movement into the 
laying house. 

b. Day old debeak!ng. Removal of the beak at th·Gs age is a delicate 
operation and shoul<l 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 for only a slight searing action. 

c. Six to ten day precision debeaking. Debeaking at this age by 
cutting about the same amount of both mandibles with an allowance 
of 2 to 3 seconds searing 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 13/64" 
attachment opening and a rather hot cherry red blade is usually used 
to do the job. Available debeakers are with a controlled cam that 
pushes the hot cutting blade through the beak and keeps it in a 
cauterizing time determines the amount of beak tissue killed back of 
the cut; and unless a certain amount (but not too much) of this 
tissue is killed, there will be undesirable regrowth of the beak 
occurring. 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. ~ 
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d. Debeaking just 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 mand,ible 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 buring.) 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 f:.t 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 l/4" longer than the upper one. 

Turing the head from side to side with the mandible against the hot 
blade helps round the beak and remove sharp edges. Careful cutting 
and cauterization of the beak will result in a well healed beak 
rather than a tender, misshapen stub. 

Dubbing is recommended for all pullets going into ca§es in conven-
tional houses where the temperature will be below 65 for the greater 
part of the laying period. 

6. Feeding and watering allowances. 

7. 

a. Feed space. Use 24' of trough (preferably five 5-foot or four 
6-foot feeders) or five 16-inch diameter hanging feeders per 100 
birds. With mechanical feeders, supply at least l' of trough for 
every 8 birds. 

b. Water space. Have at least five 8-foot automatic fountains per 
1000 birds (No bird should have to walk more than 10' for feed or 
water). 

c. Nesting space allowances. Provide one nest for every 4~ hens (less 
space can be ~rovided with roll-out nests) Conventional individual 
nest should be approximately 12" wide, deep and high for heavy type 
layers but neeJ be only 10" wide for light type birds. 

Force Molting. Generally speaking, it is not recommended that a producer 
forcemolt laying hens with the idea of carrying them over for a 
second laying period. However, in some 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 may be a 
practical procedure. 

It is usually best to force-molt hens during the period from July 
to November, after they have laid 11 to 13 months, and then hold them 
for only another 8 to 9 months of production. The molt is usually 
more complete and a tendency toward its re-occurrence seems to 
decrease as time progresses toward the normal molting season. For 
specific information on me: hods, contact your Extension Specialist 
at VPI. 
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8. Maintaining egg quality. 

c:ather eggs into plastic or fiber flats at least twice a day from cages and 
roll out nests and 3 times a day from conventional nest. 

If eggs are wahed on the farm do it shortly after gathering and before 
cooling. The water should be warmer than the egg (preferably'll0° to 120° F) 
and should be changed frequently. An approved sanitizing detergent must be 
used. Eggs should be moved to the cooler immediately after gathering and 
immediately after washing and must be 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 containmng eggs stored in the egg holding room. 

Egg quality 
containers. 
Eggs should 
precautions 

should be maintained by packing eggs small 
Also maintain an egg holding room that is 

be shipped to grading plant at least twice 
to prevent sweating enroute to the market. 

end down in pre-cooled 
clean and free of odor. 
a week. Take 
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E . TIJRKEYS , MARKET 

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 11 static pressure. For 
confinement rearingafter 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 infor-
mation 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 
(sg. ft. per bird) 

1 to 8 weeks 1 
8 to 12 weeks 2 
12 to 16 weeks 2~ 
16 to 20 weeks 

Heavy type 4 
Sexed toms 5 
Sexed hens 3 

Light type 

0.7 
1.0 
}k ·2 

Heavy type 

0. 7 
l~ 
2.0 

3le 
4.0 
2~ 

b. Range. Provide four 10' x 16' or 12' 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.I.P. pullorum-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 hatcheries 
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 foundat i.on breeding stock be purchased each year. 

3. Brooding. 

a. Remove all old litter; clean walls, ceilings, and floors. D.r:Lsinfect 
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 ta 350 poults. Allow 12 to 15 square inches 
of hover space with individual hovers or central heating systems. 



c. Place a brooder guard 18" high about 3' 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. 
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d. Brooder temperatures at edge of hover and 3~ above the floor should be 
98°F for whites and 95°F for bronze the first week. Have brooders in 
operation 2 days before poults arrive. After the first week, reduce the 
temperature approximately s0 per week until poults are 6 weeks of age. 
Maintain a room temperature of 65 to 70°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 ~ 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 con-
sumption. Add feed to these c.Jntainers sever a 1 times each day in sma 11 
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 accesibility. 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 
intensity during the first 4 weeks of life. 
natural light thereafter. Provide a minimum 
during the remainder of the growing period. 

minimum of 12 foot candle power 
Provide 12 hour lights or 
of 1 foot candlelight intensity 

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. 

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. 
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c. Wing notching. Cut the tendon of the wing front with electric debeaker, 
using special blade, between l·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 snoof 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 
3 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 spa_ce. 

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

(2) Water Space 

First 2 weeks Two 1-gallon fountains per 100 birds 
Automatic waterers 
After 2 weeks Three 6-foot troughs per 1000 birds 
Additional tipace 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 m1n1mum-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. 



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. 
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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" x 4" lumber laid flat for roost poles. 



F. Turkeys, Breeders 

1. Source of Stock 

a. Selection 

(1) Selection of the prospective br~eder 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 kee 1. 

(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. 
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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 reco~~ended 
average "R" insulat i.on 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 insulation and ventilaUon 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 insemination 
Hens Toms 

4 7 
3 5 

c. Size of pens-Breeder hens in confinement should be placed in pens of 
not over 500 to 800 birds. 



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, humber of males should 
be increased proportionately. 
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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. Debeaking. 

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

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

5. Feeder, wate1£er and ne.st allowances. 

6. 

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

b. Allow a minimum of ~ linear inch of water space per bird. 
c. Use semi-trap nests to discourage piling up in the nests. 

one 18" by 24" nest for each 5 heavy-type hens and one 15" 
each 5 light-type hens. 

Provide 
by 24" for 

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 supplementa 1 light program of 15 hours after June 21. 
Supplemental light should always be used on housed breeders. 

b. Flocks coming 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 Minimum age in 
weeks restriction Restriction weeks when lighted 

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

22 

24 

8-12 30-34 

8-12 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 Ught. 



(2) The building must be well insultaed, 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. 

(1) 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. 

(a) 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 light output 
14% and a 10 volt drop reduces light output 25%. 

(b) Note that 130 volts 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. 

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

(2) Day length. Provide a minimum of 15 hours of light from natural 
and artificial sources. Do not decrease day length any time 
during egg production. 

(3) 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 
automa ti ca lly. 

7. 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 feed. 

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

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

8. 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 1 above the floor for each 16 square feet of area. There should 
be approximately 300 foot candles, 18 11 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. 

9. Range breeder flock management. 

a. A gently 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. 

10. Maintaining Egg Quality 

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

d. After eggs are cooled at room 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 beeinning the third day if they are to be held on 
farm one week or longer. Holding eggs longer than one week reduces 
hatchabi lity. 

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. ':'he most widely used commercial broiler cbichs are 
produced from crosses of broiler-bred stocks. Special stocks have been 
developed for bot\ tie male and female line hy foundation breeders and 
are usually known by names of the companies tla:: rleveloped t1 em. 

Producers of broiler hatching eggs choose tbe first generation male and 
female lines of one of these breeding stocks. Tr.e offspring from a cross 
of these lines are the chicks 11 sed for broiler prodt ct ion. When purcbsing 
broiler chicks i sed for broiler production, buy only tbose 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 (PPLO 
free) are now available. Using this kind of chicks should reduce air 
sac (airsaculitis) disease and consequently condemnations. Do not 
intermingle chicks from different hatching egg flocks or hatcheries. 

2. Housing. All broiler 11ouses should be insulated , fan ventilated and 
have concrete floors. Adequate insulation should be installed in the 
ceiling to provide a minimum "R" value of 10 eg. and in the sidewalls 
sufficient to provide a minimum "R" value of 5 eg. and this should he 
l~" fi.brous equivalent. This, in addition to making broilers more 
~omfortable, 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 
conditl.ons. 

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. 1 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 (lsq. in. to 25-30 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 ventiL,ted houses, 
see VPI Bulletin 269, "Improved Poultry House Environment." Also 
"Broiler Industry's Housing and Equipment Griteria" end "Criteria for 
FHA Loans for Broiler Houses and Equipment in Virginia", and V.P.I. 
Broiler house plans (see Housing-general). 

3. Brooding. 

a. Hover Space 

('I) Centra 1 heating systems-Hot water, 7 square inches per bird. 
(2) Gas or oil heating-Hot air, 600 to 1000 chic ks per hover, 

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

b. Temperature. 
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(1) House or room-70°F to 6 weeks of age, 60°F thereafter during 
season 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 
to dilute air and reduce disease hazards. 

c. Floor space. 

(1) Improved environment house. 

Squabs 
Small 
Large 
Roasters 

M.irk.t at 

6 weeks 
7 to 9 weeks 
9 to 10 weeks 

Average weight lbs. 

2.0 to 2.5 
2.5 t'.J 3.5 
4.0+ 
~.O+ 

(2) Conventional-uninsulated house. 

d. Feeder space. 

to 9 weeks 
9 we-: ks + 

(1) Hand feed 2 to 3 time daily. 

3.0 t':' 3.5 
4.0+ 

1st week Feeder lids, 1/100 birds 

Troughs 

Sq. Ft./Bird 

1.0 

. s 
1.0 

Tubes 
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0 to 3 weeks 
3 weeks to ma~ket 

l~ linear inches/bird 
3 linear inches/bird 

2/100 birds 
3/100 birds 

(2) Mechanical feeders. In houses 36' to 45' wide, provide l' 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 1 foot of trough Trough space 
sg. ft./bird serves (inches/bird) 

.8 12.5 birds 1. 9 

. 7 14.3 birds 1. 7 

.6 16.7 birds 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 atout 
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 



4. 

5. 

troughs, or two 12-foot troughs. Space waterers so that birds will 
not have to travel more than 10' to 12' to drink. 

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 1bs. of 
feed per sq. ft. of additional floor area. 

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). 

Lighting. Growing broilers should be supplied with 24 hours of light. 
Light intensity: 
0-3 weeks 1 foot candle 
4 weeks to market 0.5 to 1.0 foot candle 
2 lumens of output per lamp per sq. ft. of floor space provides an 
average intensity of 1 foot candle. 
Average lumens for incadesent lamps: 

Watts ---15 
25 
40 

Lu mens 
125 
225 
430 

Lights should be so spaced as to provide nearly uniform lighting at 
bird level. Normally, 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' above 
the floor install the outside rows of lights 8' 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. 

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

*l' 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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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. Debeaking 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 2 foot candles, debeaking is not necessary. 

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 l" to 2". 

8. Breast Blisters. These are blisters which form 1ithin 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, side walls, and ceiling, including sills, purlins, 
pr ptjer 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 l" and replace as needed. 

After cleaning, leave the house vacant for a minimum of one week. Be sure 
to clean all feeders, waterers, and other equipment thoroughly. In 
preparation i""ur the new flock, be sure to put down litter and install 
and adjust all equipment before chicks arrive. It is good practice not 
to put chicks of various ages in the same house. 



H. Hatching Egg Supply Flocks--Broiler Breeders (See VPI Bulletin 286 "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 (PPLO), S!tlmonella pullorum, and 
Salmonella typhimurium. 
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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 availa-
ble breeders housed. 

4. Sex ratio-1 male should be provide 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 carefulselectionof 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 pr~ssure 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 should be 
constructed with removable insulated panels for summer ventilation and 
have adequate wiring to handle all power needs. All units should be 
constructed so that light may be restricted when desired. Brooder and 
growing houses should have concrete floors. For detailed information, 
see VPI Bulletin 26'l, "Improved Poultry House Environment." 

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) 

0 to 8 weeks 
after i:\ weeks 

(2) Cockerel Reared Separately 

0 to 8 weeks 

Sguare Feet Per Bird 
Improved 

Conventional 
House 

1 
2 

l~ 

Environment 
House 

.8 
l~ 



8 weeks until mated-3 square feet with escape perches in either 
house. 

7. Toe Clipping-males 

(1) At one day old-the rear and inside front toe na~~s of male chicks 
should be clipped (completely remove) 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 canni-
balism the flock should be debeaked in advance of anticipated trouble. 

How to debeak-Remove ~ of the upper beak and singe the lower beak 
with an electric debeaker. The cut should be seared to prevent 
excessive and immediate 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 beforepullets are housed f0r laying period. 
Mortality and fighting among cockerels will be reduced by dE:beaking 
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. 

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 satis-
factory. Nest should not be exposed to bright lights. 

Feeder and water space 
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a. Feeder space Type of Feeder Per 1000 Birds 

0 to 7 days 
0 to 3 weeks 
3' t.:; 8 \.leeks 

After 8 weeks 

b. Water Space 

0 to 1 week 
1 to 8 weeks 
after ~ weeks 

feeder lids 
trough 
trough 
tube 
trough 
tube 

1 gallon fountain 
automatic trough 
automatic trough 

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' 
40" 

9. Lighting. Lights are used to maintain a high level of production in layers. 
Restricted light may be ueed to delay onset of production of pullets. 

The intensity of the light and length of total llght daily are important. 
Both artificial and natural daylight may be combines or either may be used 
alone if sufficient hours of natural daylight are available. Light is used 
to control the sexu~l activity of the birds. The light rays enter the eye, 
creating impulses through the optic nerve to the brain which stimulated the 
pituit~ry glad to secrete the necessary hormones to regulate reproductive 
activity in both males and females. (NEVER LET DAY LENGTH OF FLOCK DECREASE 
ONCE PRODUCTION HAS BEGUN.) Also excessively long days, beyond 20 hours 



affect the sustained rate of lay. 

Light Programs for Breeders/l 

Age (wks) Min. Intensity Lighting Programs/2 (hours of light) 
Ft-C A* B* C* 

0-3 1. 0 20-24 20-24 20-24 

3-16 1.0 12-16 13-22 6-10 
decrease 15 min.weekly 

16-22 1.0 8 decrease 15 min.weeklyl6 
22 up 1.0 14-16 increase 

·kA-constant light day 
*B-a decreasing light day--a stepdown method 
*C-short light day 

15 min.weekly 

l/Time car schedules and direction are available from VPI 

16 

2/When either A, B, or C are chosen for pullets the same program must be 
followed for laying period 

10. Feeding 

0 to 8 weeks-full feed a well-balanced and fortified ration. 

8 to 23 weeks-restrict the feed according to its energy content and the 
straing of pullets being fed. Watch the pullet's weight, weight sample 
of flock bi-weekly, using breeders' weekly weight guides. 
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After 23 weeks-full feed until flock peaks in production, then control feed. 

Egg Care-Gather eggs 3 to 4 times d<lily and store in an egg room where the 
RH is 75% to 90% and the temperature is 60~ to 65°F. 

11. Commercial Egg Breeders. Follow the same practices as for commercial layers 
with the following exceptions: 

a. Allow 5 to 6 males per 100 females for ndtural matings. 
b. Allow l~ square feet of floor space per bird. 



J. EGG PROCESSING 

Gather eggs in plastic or fiber flats at least 2 and preferably 3 times daily. 
Eggs washed at farm should be washed shortly after gathering and before cooling. 
In-line washer-graders allow candling prior to washing, so fewer broken eggs result 
during processing, since weak-shelled and cracked eggs can be removed when 
candling. 
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Wash water should be warmer than the egg (preferably 110° to 120°F). Spread between 
wash water temperature and intecnal egg temperature should not be more than S0°F. 
A greater spread results in more crached eggs from heat stress. Wash water should 
be changed frequently to prevent excessive contamination from the water. An USDA 
approved quaternary-ammonia sanitizer detergent should be used according to 
manufacturer's directions. After washing and drying, eggs should immediately be 
moved to the cooler. Eggs that will not be consumed prior to 7 days after laying 
or will not be held below 60°F in the retail stores be oiled (see below). 

Temperature of the egg cooling room should be SS°F to 60°F with a relative humidity 
of 70% ro 80%. Air circulation around baskets, filler flats, cases, etc., is 
necessary to insure uniform temperatures and to preven mold growth. The cooling room 
should be cleaned frequently with an approved fungicide and suitable detergent to 
keep it free of odors and to prevent mold growth. 

Eggs produced on farms that do no processing should be shipped to the grading stat.i.on 
at least twice a week or more often. It is desirable to oil these eggs as they are 
.athered to keep the foreign material on dirty aggs from adherring to the shell. 

Eggs oiled at the farm may again be oiled at the grading station. 

Oil for spray oiling eggs is a high grade, odorless, tasteless, colorless mineral oil 
approved by USDA. 

Spraying is the preferred method of oiling eggs. Either aerosol bomb or pressure 
tank sprayers are used. Place eggs large end up on filler flats or in cartons. Aim 
opray to thinly coat approximately 20% of air-cell end of each egg. Excessive spray 
coating is not neccessary and wastes oil. Most egg processing plants have equipped 
their egg washers with spray oilers whic oil immediately following washing and 
drying. 
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CHEMICAL. DRUG & PESTICIDE REGULATIONS 

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 insure the public 
a wholesome food supply. 

Federal law prohibits harmful residues of chemicals, drugs and pesticides in 
poultry meat and eggs. Make sure you understand the current regulations governing 
the use of these. Regulations are subject to change any time and it is your 
responsibility to keep informed. Reference publications pertaining to these 
regulations are valid only up to the date of their printing. Make sure you have 
acess to a means whereby changes in regulations will be brought to your attention. 

The Federal regulati0ns p~rtaining to the use of chemicals, drugs or pesticides 
in poult!Y management ar._• founcJ in the Code Of Federal Regulations. The specific 
portions of these regulations which apply for the most part are as follows: 

Title 21-Food and Drugs 

C .apter I-Food & Drug Administration; Department of Health, Education and Welfare. 
Subchapter R-Food and Food Products 
Part 120-Tolerances and exemption from tolerances for pesticide chemicals 

in or on raw agricultural commodities. 
Subpart C-Specif ic 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 anima,ls. 
Subpart D-Food additives permitted in food for human consumption. 

Part 144-Antibiotic drugs; exemptions for labeling and certification 
requirements. 

Paragraph 144.25-Antibiotic drugs for use in medicated animal feed 
(antibiotic medicated feed premixes; antibiotics medicated 
feed concentrates that must be diluted •"1ith feed ingredients 
before they are fed). 

Paragraph 144.26-Animal feed cpntaimimg certificate antibiotic' drugs. 

Title 21-Code of Federal Regulations contains all- regulations issued by 
the FDA up to January 1, 1967. It may be purchased from the 
Superintendent of Documents, Government Printing Office, Wash-
ington, D. C. 20402. 

USE CHEMICALS, DRUGS AND PESTICIDES CORRECTLY 

"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, them improper use should not be a 
problem. Prevent economic loss due to improper use of theseproducts and insure 
consumer confid~nce. Insure your client's confidence in you. 



The use of chemicals, dnigs and pesticides for poultry management requires 
an understanding of the follow:ng: 

1) The product used should be intended for use in poultry management. Is 
the product for poultry in general of is there a distinction between species, 
broilPrs, layers and eic.? 

2) Dosage or rate of use 
amount of active ingredient in 
unit of area, unit of dilution 

is very important. 
the product and how 
ingredient or other 

Make sure you understand the 
much is to be used, per bird, 
f;ictor. 

3) Some products requir~ a specific period of time between last use of the 
product and slaughter of poultry. Do not assume rhat the requited time will pass 
tetween sale of poultry anJ Elaughter. 

4) A product is us11al1y intended to be used in a specific way-fed to 
birds, applied to birds, or used to treat equipment or housing, understand the 
prnpcr use. 

S) There may be specific ~arning statements on the product label, never 
ignore these. 

6) Do not permit feeds to Y.ecome 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 equi~ment-I.E.,pesticide applicators, use clean 
equipment to prevent contamination with what might have been 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 inches 
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. 

SOURCES OF CHANGES IN REGULATIONS 

The daily Federal Register publishes the full text of Presidential Proclam-
ations and Executive Orders, and the rules and regulations of the various Depart-
ments of the Federal Government. This is the reference source of regulations 
published after January 1, 1967. Subscriptions at $15 a year or $1.50 a month 
should be placed with the Superintendent of Documents, Govermment Printing Office, 
Wash~ngton, D. C. 20402. A single copy is $.15. 
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The Food and Drug Administration issues reprints of most of the material it 
published in the Federal Register and maintains mailing lists for limited distri-
bution 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 regualtions should subscribe to the Federal Register 
since the duplication of the reprints requires additional time. 
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There are Virginia regulations pertaining to the use of chemicals, drugs, and 
pesticides in poultry management. In general, there is an interpretation of 
n·frrcnce whereby these l1ave 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 
Dep<1rtment of Agriculture-FD./\ approved la be ls. Any questions about such re lated 
State regulations can be directed to the Virginia Department of Agriculture and 
Commerce, Director of Regulatory Services, in Richmond, Virginia. 



Revised June 1968 Circular 1033 

1968 lnsevtivide Revommendations 
EXTENSION DIVISION 
VIRGINIA POLYTECHNIC INSTITUTE 

CONTROL INSECTS IN AND• AROUND 
POULTRY HOUSES 

J. 0. Rowell, Extension Entomologist 

HOUSE FLIES, FACE FLIES, AND STABLE FLIES 

SAN IT AT ION: Application of insecticides should supplement--not replace--practices you 
employ in eliminating fly- breeding places in and around poultry houses. Although highly effec-
tive insecticides may be used, they will eventually give poor control or fail without a thorough 
sanitation program. 

VIRGINIA TECH RECOMMENDS: 
Ciodrin, dimethoate (Cygan), dichlorvos (Vapona) 

Others: malathion, ronnel (Karlan), pyrethrins + synergist-- Use according to label 
directions. 

CIODRIN: To prepare a 1% spray, use 
1 gal. of Ciodrin emulsion concentrate (1 
gal. contains 2 lbs. of Ciodrin) in 25 gals. 
of water. Proportionately larger or smaller 
quantities can be made as desired. 

High-pressure, mechanically-agitated 
sprayers are recommended. Small, hand-
operated, compressed-air sprayers can be 
used, but are not entirely satisfactory. While 
birds are outside the buildings, apply the 
spray to ceilings, walls, doorways, windows, 
and floors on the inside. Treat manure piles 
and other fly- breeding areas, and outside 
walls and fences where flies congregate on 
the outside of buildings. Apply Ciodrin 
spray at the rate of approximately 1 gal. to 
1,000 sq. ft. of surface. Repeat spray treat-
ments as needed to maintain fly control, but 
not more often than once every 7 days. 

CAUTION: Do not contaminate feed, 
foodstuffs, water, or their containers. 

SAFETY PRECAUTIONS: During pro-
longed exposure in spray-mixing and load-
ing operations, wear clean, synthetic-
rubber gloves and a mask or respirator 
which meets USDA specifications. See 
"Keys to Proper Use of Pesticides." 

DIMETHOA TE: To prepare a 1% spray, 
use 2 qts. of 43.5% dimethoate emulsion 
concentrate (1 gal. contains 4 lbs. of di-
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methoate) in 25 gals. of water. Proportion-
ately larger or smaller quantities can be 
made as desired. 

While the birds are outside buildings, 
apply the spray with high-pressure, me-
chanically-agitated sprayers. Small, hand-
operated, compressed-air sprayers can be 
used, but are not entirely satisfactory. Ap-
ply spray to ceilings, walls, and floors of 
buildings at the rate of 1 gal. to 500 to 1,000 
sq. feet, or to point of run-off. 

As a spot treatment, apply 1% dimethoate 
spray to doorways, windows, and other areas 
where flies congregate. On manure piles 
and other fly-breeding areas outside build-
ings, apply liberal amounts of the spray with 
a sprinkling can. Repeat treatments when 
necessary. 

CAUTION: Do not contaminate feed and 
foodstuffs, drinking fountains, and feed and 
water troughs. Do not use in homes. Re-
move birds from poultry houses prior to 
spraying. 

SAFETY PRECAUTIONS: See "Keys to 
Proper Use of Pesticides." 

DICHLORVOS: Use 1 pt. of dichlorvos 
emulsion concentrate (1 gal. contains 4 lbs. 
of dichlorvos) in 12 gals. of water to make 
a 0.5% spray concentration. Proportion-



ately smaller or larger quantities can be 
prepared as desired. 

While the birds are outside buildings, 
apply with high-pressure, mechanically-
agitated sprayer. Small, hand-operated, 
compressed-air sprayers can be used, but 
are not entirely satisfactory. Apply the 
spray to ceilings, walls. and floors of build-
ings at the rate of 1 qt. per 1,000 sq. ft. of 
surface, or to point of run-off. Treat around 
doorways, window sills, alleyways, feed-

storage rooms, and outside areas where 
flies breed and congregate. · Treat twice 
weekly until flies are controlled and once a 
week thereafter. 

CAUTION: Do not contaminate feed or 
watering utensils. feed, water, or food-
stuffs. Remove birds from poultry houses 
prior to spraying. 

SAFETY PRECAUTIONS: See "Keys to 
Proper Use of Pesticides." 

MEALWORMS <Darkllng Bee•le•> 
The term "mealworm" is applied to the larvae of several species of beetles of the insect 

family Tenebrionidae. Adults of these species are calleddarkling beetles. These insects are 
nocturnal and frequent dark places. They breed in refuse grain and coarse cereal and mill 
products that accumulate in dark corn~rs, under sacks, in bins, and in similar places. They 
prefer moist places and are often found among feed bags that are slightly damp. 

Several species of darkling beetles are believed to be vectors of avian leukosis. For this 
reason, it is important that poultrymen take steps to eliminate, if possible, any infestations of 
mealworms in and around poultry houses. While research is presently underway to find suit-
able control measures, no insecticides are now available and approved for this specific pur-
pose. 

To destroy breeding places of meal worms, clean up and dispose of litter, waste grains, and 
feeds which have accumulated in and around poultry houses, feed storage room and bins, feed 
grinding mills, and other farm buildings. As a possible protective treatment in and around 
poultry houses, apply one of the sprays recommended for fly control. Apply in the same 
manner as for fly control, following the same safety precautions. 

Trade and brand names are used only for the purpose of information and the Virginia Cooperative Extension Serv• 
ice does not guarantee nor warrant the standard of the product, nor does it imply approval of the product to the 
exclusion of others which may also be suitable. 

Keya •o Proper Uae of Pea•lclclea 
1. Read the label on each pesticide container before each use. Follow instructions to the 

letter; heed all cautions and warnings, and note precautions about residues. 
2. Keep pesticides in the containers in which you bought them. Put them where children or 

animals cannot get to them, preferably under lock and away from food, feed, seed, or other 
material that may become harmful if contaminated. 

3. Dispose of empty containers in the manner specified on the label. If disposal instructions 
are not printed on the label, burn the containers where smoke will not be a hazard, or bury 
them at least 18" deep in a place where water supplies will not be contaminated. 

SEE YOUR DOCTOR IF SYMPTOMS OF ILLNESS OCCUR DURING OR AFTER USE OF 
PESTICIDES. 

Circular 1033 Cooperative Extension Service Revised June 1968 
Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. 
Department of Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Poly-
technic Institute, Blacksburg, Virginia 24061. 
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EXTERNAL PARASITES OF POUL TRY 

/. 0. Rowell, Extension Entomologist 

LICE-MITES 

VIRGINIA TECH RECOMMENDS: 
malathion, carbaryl (Sevin),. coumaphos* (Co-Ral) 

Others: naled (Dibrom), rotenone (Lice only) --Use according to label directions. 

MALATHION:. The 4% malathion dust 
can be used as a direct treatment of 
poultry to control lice and mites. Dust the 
birds individually with a puff duster, shaker 
can, or rotary hand duster.. . .One pound of 
dust is enough to treat approximately 100 
birds. Repeat dustings as necessary. 

Direct dust treatments can be supple-
mented by applying i lb. of 4% malathion 
dust to 40 sq. ft. of litter. 

OR 
To prepare spray or dip, use 6-V2 oz. 

of 5 7% malathion emulsion concentrate (1 
gal. contains 5 lbs. of malathion) to 5 gals. 
of water to make a 0. 6% concentration. Pro-
. portionately larger quantitie·s of the spray 
or dip can be prepared as desired. Use in 
high-pressure, mechanic a 11 y agitated 
sprayers. Spray the birds directly or clip 
them. Apply approximately I gal. of the 
spray per 100 birds. With the dip method, 
I gal. of the solution will treat approxi-
mately 400 birds. (Wettable powder forms 
of malathion can be used in high-pressure 
power sprayers.) Repeat the treatment in 
4 weeks if needed, but not more often. 

To supplement spray or dip treatments, 
use 4 tablespoons of 57% malathion emul-
sion concentrate, or 5 oz. of 25% malathion 
wettable powder, to a gallon of water to 
prepare a 1.0% spray. Treat litter, walls, 
ceilings, roosts, nests, and adjacent areas. 
Force spray into all cracks and crevices; 
repeat as necessary. The same preparation 
can be used as a roost paint. Brush it on 
roosts at the rate of I pt. per 150 ft. of 
roost. Repeat as necessary. 

SAFETY PRECAUTION~~ See ''Keys to 
Proper Use of Pesticides." 

RESIDUE TOLERANCE: 4.0 ppm in 
meat and meat by-products; 0 ppm in eggs. 

WAITING PERIOD: None established. 

CARBARYL: Use I lb. of ready-prepared 
5% carbaryl dust per 100 birds. Dust birds 
thoroughly with a power duster or with a 
rotary-type, hand-operated duster. Repeat 
in 4 wee~s .. if needed, but n_ot more often. 

To supplement the direct treatment, ap-
ply I lb. of 5% carbaryl dust per 40 sq. ft. 
of litter and · roost area. Cover the area 
thoroughly and force dust into cracks. 

If spray is preferred, use 2 lbs. of 50% 
carbaryl wettable powder in 25 gals. of wa-
ter to make a 0.5% concentration spray. 
Apply directly to birds, roosts, and walls. 
Use I gal. per 100 birds or I gal. per 1,000 
sq. ft. of litter area. Apply with power 
sprayer or hand-oP.erated, compressed-air 
sprayer. Cover litter areas thoroughly and 
force spray into cracks. 

CAUTION: Do not treat nest litter with 
carbaryl. Do not apply carbaryl spray on 
birds except in water emulsion form, ·and 
ventilate while spraying. Avoid direct con-
tamination of eggs. Do not house birds in 
treated houses within 7 days of slaughter. 

SAFETY PRECAUTIONS: See "Keys to 
Proper Use of Pesticides." 

RESIDUE TOLERANCE: 5.0 ppm in 
meat and fat; 0 ppm in eggs. 

WAITING PERIOD! ·7 days fromlastap-
plication to slaughter. 

COUMAPHOS*: Use I lb. of ready-pre-
pared 0.5% dust per 100 birds. Treat litter 
areas with O. 5% dust at the rate of I lb. to 
20 sq. ft. Cover the litter areas thoroughly, 

•EXTREMELY POISONOUS. If you become ill while or after using, call a doctor at once. 
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forcing the dust into cracks. Apply the dust 
with a power duster or with a rotary-type, 
hand-operated duster. Repeat as needed, 
but not more often than once a week. 

If spray is pref erred, use 1 cupful of 
25% coumaphos wettable powder to 5 gals. 
of water to make a 0.25+% concentration. 
Mix thoroughly. Apply directly to birds at 
the rate of 1 gal. per 100 birds, using a 
power sprayer or hand-operated, com-
pressed-air sprayer. Supplementary con-
trol can be obtained by treating litter areas 
and wall surfaces with the same spray, at 
the rate of 1 gal. to 1,000 sq. ft. Repeat 

treatments as necessary, but not more often 
than one e a week. 

CAUTION: Do not :use coumaphos dust 
on birds within 10 days of vaccination or 
other stress influence, nor in conjunction 
with another organic phosphate. Provide 
adequate ventilation while dusting. 

SAFETY PRECAUTIONS: Coumaphos 
is extremely poisonous. If you become sick 
during or after handling this insecticide, 
see your doctor immediately. See "Keys 
to Proper Use of Pesticides." 

RESIDUE TOLERANCE: 1.0 ppm in meat 
and fat, 1 meat by-products; 0 ppm in eggs. 

WAITING PERIOD: None established. 

TICKS 

VIRGINIA TECH RECOMMENDS: 
malathion, carbaryl (Sevin) 

Others: naled (Dibrom)-- Use according to label directions. 

MALATHION: To prepa~e a spray, use 
2-1/2 pts. of 57% malathion emulsion con-
centrate to 5 gals. of water to make a 3% 
concentration. Proportionately 1 a r g er 
quantities of the spray can be prepared as 
desired. Apply the spray with a high-
pressure power sprayer, at the rate of 1 to 
2 gals. per 1,000 sq. ft. Thoroughly cover 
walls, ceilings, and floors; force the spray 
into cracks. Repeat as necessary. 

SAFETY PRECAUTIONS: See "Keys to 
Proper Use of Pesticides." 

RESIDUE TOLERANCE: 4.0 ppm in 
meat and meat by-products; 0 ppm in eggs. 

WAITING PERIOD: None established. 

Leaflet 196 
Cooperative Extension Service 
December 1967 

CARBARYL: To prepare a premise 
spray treatment, use 8 lbs. of 50% carbaryl 
wettable powder to 25 gals. of water to make 
a 2% concentration. Apply the spray with a 
high-pressure power sprayer, at the rate of 
1 to 2 gals. per 1,000 sq. ft. Thoroughly 
cover walls, ceilings, and floors; force the 
spray into cracks. Repeat as necessary. 

CAUTION: Do not apply carbaryl direct-
ly to eggs or nest litter. Ventilate while 
spraying. Do not house birds in treated 
houses within 7 days of slaughter. 

SAFETY PRECAUTIONS: See "Keys to 
Proper Use of Pesticides." 

RESIDUE TOLERANCE: 5.0 ppm in 
meat and fat; 0 ppm in eggs. 

WAITING PERIOD: Do not house birds 
in treated houses within 7 days of slaughter. 

Issued in furtherance of Cooperative Extension work, acts of May 8 and June JO, 1914, in cooperation with the U. S. 
Department of Agriculture. W. E. Skelton, Director of Extension Service, Virginia Polytechnic Institute, Blacksburg, 
Virginia 24061. 
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Trade and brand names are used only for the purpose of information and the Virginia Cooperative Extension Serv· 
ice does not guarantee nor warrant the standard of the product, nor does it imply approval of the product to the 
exclusion of others which may also be suitable. 
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M. RECORDS 

1. Why Keep Records? 

a. To provide information needed for making profitable decisions. 
b. To provide a comparison in time, with previous results, published 

guides or data from similar enterprises. 
c. To provide an accurate accounting of income and expenses. 
d. To provide the cost information heeded, when coupled with seasonal 

price date, to help make decisions on when to sell flocks or when 
a young flock would be more valuable than the existing flock. 

e. To provide g11ides tha, properly use·d, may mean the difference be-
tween profit or loss. 

2. Types of Records Required 

a. A capital record which lists the cost of the building, equipment, and 
land and their depreciation schedules. 

h. A physical record which lists the number of eggs produced, pounds 
of feed fed, amount of labor used, and other similar items. 

c. A financial record which lists expenses and income for the enterprise. 

3. Types of Expenses for an Operating Enterprise. Fixed Costs are those 
which would continue whether the facilities are being used or not. They 
may be classified as: 

a. Fixed Non-Cash Costs such as depreciation on buildings and equipment 
and interest on investment. Once the investment in facilities has 
been made, it can be recovered only through operation of the enter-
prise or sale of the facilities. 

b. Fixed Cash Costs such as taxes, insurance, and repairs. 
c. Variable Costs are those which are associated with the operation 

of the enterprise such as: 

(1) Pullet or chick cost. 
(2) Fuel and electricity. 
(3) Feed and medication, litter, oyster shells and grit. 
(4) Labor-Labor is difficult to classify. When it is hired labor, 

it is a definite cost. When it is operator and family labor, 
it may be a residual between total costs in~luding labor and 
total returns, or if there is an acceptable monthly income 
requirement, this figure may be used in the budget. 

4. Types of income. 

a. Sale of eggs or poult-·y meat, slavage vah1e of the laying flock, 
va ll!e of eggs and poi : try meat ccns1 med, and misce l laneot;S income. 

b. Contrnct payments if one is ope .. ating tnder this type of financial 
arrangement. 

5. Meaningful Analysis Factors. 

a. Total costs, including labor, of prodvcing eggs or meat. 
b. Feed cost perdoz~n or per povnd. 
c. Pullet, chick, or poult cost per dozen'ur per pound. 
d. Percentage egg pro<lt ction on a hen hol'se basis or market weight. 
E. Feed efficiency. 
f. Labor cost per dozen or per pound. 
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g. Mortality and condemnations. 
h. Number of birds, dozens of eggs, or pounds of meat produced per man. 

6. Periodic Evaluations. Use of monthly records (physical and financJal) 
using actual montbly costs (feed,electricity, labor) and prorated 
monthly costs (litter, grit and oyster shell, taxes, insurance, pullet 
depreciation, building and equipment depreciation, and interest on 
(investment) in conjuncti~on with production records and current and 
prospective prices may be valuable in (1) evaluating progress of this 
flock in relation to other flocks and (2) deciding when to sell, force 
molt, or replace the flock. Thus, each month you could have a total 
cost (variable cost and fixed cost) for eggs produced that month. When 
total returns approach total costs for the month you should watch care-
fully. If a young flock would perform better financially, it may be 
wise to sell. In no caGe keep the layers beyond the point where total 
monthly income does not equal or exceed total monthly variable costs. 

M-1 
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POULTRY DISEASE PREVENTION PROGRAM 

Objective: 

To reduce losses sustained by the poultry industry in Virginia as a result of 
poultry diseases and parasites through an educational program designed to reach 
producers with the basic principles of a disease and parasite prevention program as 
outlined in the following pages: 

Goals: 

We cannot rely on diagnosis and treatment as our main line 
of defense against poultry diseases. We must improve and 
stregthen our disease prevention programs at producer, company, 
and state levels if we plan to survive. 

1. To make producers aware of the extent of the losses due to poultry diseases 
and parasites and that these losses can be most effectively reduced through 
a poultry disease prevention program. 

2. To teach producers the knowledge and skills required to successfully ini-
tiate and apply the most effective poultry disease and parasite prevention 
program possible. 

3. To motivate poultry producers to adopt and apply those measures known to 
be most effective in the reduction of losses due to poultry diseases and 
parasites. 

Definition of Disease: 

Disease can be defined as a disturbance of function or structure of any 
organ or part of the body. 

Origin of Non-infectious Disease 

A. Toxic material introduced into food or water consumed by birds 

B. Feeds which are improperly balanced 

C. Injuries--electricity 

D. Extremes of heat or cold 

E. Inherited defects which lead to disease 

Outline of Program 

I. Purchase or produce chicks and poults from a hatchery with an up-to-date 
sanitation and disease control program which includes: 

A. Follow the recommendations of the National Poultry and Turkey Improvement Plan. 



N-2 

B. Hatcheries should specialize in either chick or poult production. 

C. Cleaning and disinfection of hatcheries, incubators, chick and poult 
boxes, delivery trucks, and battery facilities should be done on a regular 
basis. 

D. Baby chicks and poults should be delivered in new or disinfected shipping 
equipment directly from the hatchery by attendants wearing freshly laundered 
caps and coveralls and disinfected shoes. 

E. Hatchery should have an air quality checking program. 

II. Purchase or produce chicks and poults which have the following official disease 
status. 

Part 1: 

Chicks and Poults: 

A. Pullorum-typhoid clean 

B. Mycoplasma gallisepticum 

Poults only: 

C. Typhimurium controlled 

Part 2: 

All imported chicks, poults plus eggs for chick and poult hatchery purposes 
should meet the requirements under II, Part 1. 

III. Isolation: Chicks and Poults should be isolated in units as small as possible 
for the first 12 weeks. 

A. Limit the breeding unit to 1,000 or less chicks or poults. 

B. The following is reconnnended particularly for all birds to be used in 
breeder flocks or as connnercial egg pullets. 

Brooding 
Units 

Layer 
Units 

Brooding and 
Laying 
Units 

l 1, 000 

LJ 
1,000 
pen 

1 

1, ooo I I 1, ooo J 1 1, ooo I 1 1, ooo 1 

2 LJDL_J 
1,000 
pen 

2 

OR 

1,000 
pen 

3 

1,000 
pen 

4 

1,000 
pen 

5 



c. Chicks or poults of one breeder flock only should be placed in each pen. 

D. Other arrangements which incorporate isolation and reduction in size of 
brooding units may be satisfactory. 

IV. Houses should have the following Disease Prevention Features: 

1. Houses should have floors which can be properly cleaned and disinfected. 

2. All houses should be screened (maximum mesh, 1 in.) against wild birds. 
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3. All houses should be provided with doors that lock and are kept locked at 
all times. 

4. Bins for bulk feed should be filled from outside filler pipes: no feed shall 
be delivered in bags. 

5. Oil tanks inside building should be filled from outside filling pipes. 

6. All poultry houses should be located no closer than 100 ft. to public 
highways and not closer than 1,000 ft. to poultry houses on adjacent premises. 

7. All poultry houses should be located at least 1,000 ft. from poultry litter 
piles or other vermin-attracting debris. 

8. An entry room should be available for disinfecting hands, putting on clean 
overshoes and overalls. An observation window should be used if entry into 
flock is not essential. 

V. The feed used should be formulated by a qualified nutritionist from the latest 
research information available. 

Feed should be: 

A. Biologically balanced 

B. Free of contamination 

C. Free of mold growth 

D. Free of toxic materials 

E. Have such medications as coccidiostats (chemicals only) which are currently 
used should be premixed in the feed prior to delivery. 

F. The use of pelleted feeds is preferred. 

VI. Provide a healthy environment 

A healthy environment is clean sanitized environment. Cleaning and disin-
fection are basic to animal health. Decontamination of equipment, buildings, 
and premises should be planned and carried out before each brood of chicks or 
poults are introduced into the brooding unit. Inspection should be seriously 
considered as a means of insuring that decontamination is done properly. 
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Cleaning, washing, and disinfection 

1. Sweep down any dust or cobwebs. 

2. Lightly spray the inside of the building to settle dust. 

3. Remove all litter and droppings to an area where birds will not be ranged. 

4. Soak and scrub until clean - do all equipment, wall, and ceiling surfaces as well 
as the flooro Water under pressure with a detergent added will improve effi-
ciency. 

Lye added to hot water at the rate of 1 lb. to 10 or 20 gallons of water 
may be used if disease problems have been particularly serious with the 
last group of birds housed in the building. 

WARNING: Lye is irritating to the skino Wear protective clothing and 
rubber gloves when working with it. Do not use lye solutions on metal 
surfaces or equipment because of its carrosive action. 

5. All interior surfaces of the building plus the equipment should be sprayed with 
water under pressure which contains a disinfectant mixed into the water as 
reconuuended by the manufacturer. 

6. The building and equipment is ready to he used after a two-week waiting period. 
(This waiting period may be shortened if the building is constructed in such a 
way to enhance the cleaning and disinfection process.) 

VII. Vaccination to prevent Poultry Diseases 

A sound vaccination program should be integrated into an overall disease 
prevention program for a particular producer. Vaccination is not a substitute for 
sanitation! Disease problems vary from one fann to another farm and likewise 
from one area of a state to another area in the same state. Therefore, it is 
recorrnnended that a vaccination program be tailored to meet the needs of a 
particular operation in a particular area. The vaccination program should be 
evaluated regularly. 

Dangers of Vaccination 

Most vaccines contain living viruses and arc intended to produce a mild infectiono 
The reaction will be slight or mild if: 

1. Birds are healthy at time of vaccination with no PPLO present in their body. 

2. Environment is clean and dry. 

3. No sudden change in management practices occur. 

4. Brooder temperature is ample for age of birds being vaccinated (Raise the 
temperature about J-5°F for a few days after vaccination). 

5. House is properly ventilated with no drafts. 
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6. Birds are not concurrently exposed to another disease agent. 

7. Instruction for using the vaccine are followed. 

VIII. Suggestions for preventing the spread of disease by mechanical carriers. 

A. Plan and apply a sound rodent control program. 

B. Plan and apply a sound wild bird control program especially important for 
range birds. 

C. Plan and apply a sound insect control program (information relative to A, 
B, and C can be obtained from Extension Agents, Agriculture). 

D. The farm must have an approved disposal pit or incinerator for dead birds 
as provided by Virginia law. 

E. Tractors, dump trucks, or other equipment used in connection with the poultry 
enterprise should not be borrowed from or loaned to other farms unless 
thoroughly cleaned and disinfected. 

F. Birds of one age group only should be permitted on a farm. No pet birds 
or other poultry should be allowed. 

G. Poultry meat and eggs for home consumption should be purchased in grocery 
stores or farm egg sales rooms. 

H. Animals should not be permitted to enter the poultry house. 

I. Visitors, servicemen, feedmen, salesmen, or neighbors should not be 
allowed into the poultry houses at any time unless absolutely necessary. 

J. Caretakers should not visit premises where other poultry are kept or 
poultry products are processed. 

K. None of the members of the caretaker's household should work or provide 
service on premises where poultry is kept or poultry products are processed. 

L. Always wear clean clothing and disinfected boots when caring for birds. 

IX. Recommendations Relative to Diagnosis-Obtain an early accurate diagnosis when 
the first symptoms of disease appear. 

A. Laboratory specimens should be free of drugs. 

B. Do not wait for mortality to occur before initiating steps to obtain an 
accurate diagnosis. 

C. Clinical Picture +Laboratory Tests = information needed for an accurate 
diagnosis. 

D. Specimen diagnosis may not be a Flock Diagnosis. 

E. Primary, secondary and even tertiary infections may occur in the flock at the 
same time. 



F. --Prevention 
Accurate diagnosis is the key to --Treatment 

Some factors to consider after an accurate diagnosis is obtained 

A. Sell or keep the flock? 

B. Management changes needed? 

c. Protection of Neighboring flocks? 
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D. Which drugs should be considered in the treatment of the disease diagnosed? 

E. Most effective route of administration? 

F. Costs of various drugs which should be considered for treatment of disease 
diagnosed? 

G. Most logical approach to the problem after weighing all of above listed 
factors? 

H. HOW CAN THIS DISEASE BE PREVENTED? 

X. Drugs should be used primarily for treatment. (exception-coccidiostats) 

Reasons: 

A. Industry should build and rely primarily on sound disease prevention programs 
for efficient and economical production. 

B. Drugs now available may be withdrawn by FDA if "drug abuses" continue. 

C. Dangers to human health may result from drug use abuse. 

D. Widespread use of drugs tends to develop resistant strains of disease 
producing organisms 

E. Excessive usage of anitbiotics favors the growth of molds in feed, litter 
and digestive tracts of birds. 

F. Drugs are not efficient in the prevention of many diseases. 

G. Drugs used as preventives may mask or change the usual symptoms of a disease 
and make accurate diagnosis more difficult. 

H. Drugs may harm as well as help. 

XI. Mandatory reporting of the following diseases would assist in reducing present 
or potential losses due to these diseases by defining the extent of territorial 
involvement, level of incidence as well as providing other pertinent information. 

1. Pullorum 

2. Typhoid 
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3" Fowl cholera 

4. Fowl plague 

5. Gumboros disease 

6. Paratyphoid disease 

7. Layrngotracheitis 

80 Infectious sinusitis 

9 o Ornithos is 

MOLDS AS RELATED TO POULTRY DISEASES 

One of the poultry disease problems which has become more prevalend and trouble-
some in recent years is mycosis. This is a disease problem which can be caused by one 
or more pathogenic species of molds (fungi). 

The following information was compiled from reports of mold-caused diseases as 
diagnosed by the Virginia Regulatory Laboratorieso 

Year 

1963 
1964 
1965 
1966 

* October issue not included 

Cases Diagnosed 

Chickens 

309 
*242 

142 
75 

Turkeys 

112 
*148 

205 
232 

It can be readily seen from these figures that molds are causing considerable 
losses in the production of turkeys and chickens in Virginia 

Most Molds Are Harmless to Poultry 

Of the 80,000 or more species of identified molds, a relatively small number have 
to date proven capable of causing disease in chickens and turkeys. A high percentage 
growing in and around poultry production units will not cause disease. The presence 
of mold growth where turkeys are raised does not automatically constitute a threat 
to health of the birds which may ingest or come in contact with the mold. 

It is extremely important to know what mold is being studies before suggesting 
that it can cause disease. Two species are most corranonly the cause of mycosis in 
poultry. 

One of the 2 is Aspergillus fumigatus, the most common cause of aspergillosis 
of poultry, a fairly corranon disease of birds. Candida albicans is the second 
species which corranonly causes moniliasis in chickens and turkeys. 

These 2 species account for a high percentage of the losses caused by mycosis 
in poultry flocks in Virginia. 
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Th~re are a few other molds which occasionally cause disease in poultry. 
However, due to low incidence and losses from these other molds, they will not 
be discussed in detail in tl1is series of information articles dealing with mycosis of 
poultry. 

Mycosis of Poultry 

Mycosis of poultry can be defined as an infection in birds caused by a mold 
or fungus. 

Mold infections in birds may involve practically any part of the body. Infec-
tion involving the eye, comb, lungs, air sacs, and digestive tract, as well as other 
parts of the body, have occurred. 

Mold infl'Ction of the lllngs and air sacs are generally started by inhalation 
of spores produced by Aspergi llus fumigatus, These spores may be produced within 
the build i.ng or tht'Y m,iy be carried into the building by contaminated air, moldy 
litter, or moldy feed, Except for young birds, a fairly heavy exposure is needed 
befuL·e disease is ;;tarted except in birds in weakened conditions. 

' Mold infections of the digestive tract are generally started by a yeast-like 
mold called Candida albicans" lt grows in moist areas around feeders and waterers 
and quite often contaminates feed and water in the poultry house. These disease-
producing organisias gain entrance into the body by way of the digestive tract in 
contrast to A~>pergillus infect ions which normally enter the bird's body by way of 
the respir3tory tract. 

These yeast-like molds do not rely primarily on air transportation to gain 
entrance into a poultry house. The organisms may live in a house, wait for favorable 
growing conditions, and then start their reproductive cycle. They may also be 
carried into the poultry house by several different modes of transportation. 

Aspergillosis of Poultry 

Aspergillosis is primarily a disease of the respiratory system of birds caused 
by Aspergillus fumigatus. and occasionally other species of aspergillus. Infec-
tion is generally localized in the air sacs and lungs. In some cases, it may 
produce lesions in other organs of the body such as the brain, liver, spleen, kidneys, 
ovaries, and digestive tract but such cases are not conunon. 

This disease was first diagnosed in a bird in 1815. It is now known to be a 
world-wide problem and has been diagnosed in most of our domesticated as well as 
many of our wild birds. Chi.: kens and turkeys arc most susceptible during the early 
period of their lives. However, aspergillosis can be a problem with birds of all 
ages. 

The mold which causes aspergillosis is a nonnal inhabitant of rotting plants 
and animal matter, especially damp hay, straw, litter, and grain which have heated 
up during the storage period. the spores produced by the various species of 
aspergillus rely primarily on air movement for transportation to a new growth site. 
Quite often, man may provide transportation in the form of moldy litter. The asper-
gillus spores can also live for a considerable period of time in a building which is 
not thoroughly cleaned and disinfected. 
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Prevention of Mycosis 

Generally speaking, the best way to control mycotic:infections in turkey and 
chicken flocks is by reducing the possibility of exposure to the causative agents 
in the environment where birds will be grown. Treatment of mycosis is an expensive 
substitute for preventive measures. 

Because Aspergillus fumigatus and Candida albicans are the 2 mycotic agents which 
inflict the heaviest losses on Virginia poultry flocks, these preventive measures 
will apply to these infections specifically but will also help control other mycotic 
diseases of poultry. 

Suggestions for Preventing Mycosis 

1. Remove all piles of litter or other organic matter which may be near poultry 
houses. 

2. Keep the area around poultry houses mowed to permit sunlight and drying to help 
prevent growth of molds. 

3. All litter should be spread on fields and plowed under as soon as pos·sible. 
Keep it away from poultry houses. 

5. Thoroughly clean and disinfect the building and all equipment. 

6. Select litter which is free of molds. 

7. Select chicks or poults from a hatchery with a sound sanitation and disease 
prevention program. 

8. Keep water as free of contamination as possible. Clean out waterers often. 

9. Store feed and litter under dry conditions. 

10. Remove wet litter from the house to stop development of molds. 

11. Do not over-medicate with anitbiotics. 

12. Study the feasibility of using an anti-fungal agent when birds are on drug 
treatment. 

13. Keep air contamination by dust as low as possible. 

Implementing all of the above suggestions for preventing mycosis will not 
eliminate the mold disease problem. However, it is hoped that financial losses 
from mycosis will be reduced for Virginia poultrymen. 

Infectious Nephrosis 
(Gumboro Disease) 

This is a viral disease which usually affects chickens in the 3 to 5 week 
old age group. It has occasionally been diagnosed in chickens over 24 weeks of 
age. Infected chickens have a whitish or watery diarrhea that lasts from 5 to 7 

"-" days. Respiratory symptoms may be present. 
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Gumboro was first diagnosed by Cosgrove in a flock of chickens near Gumboro, 
Delaware. This disease is now guite commonly recognized in other broiler producing 
states of the southeast group. 

According to reports from the Virginia Regulatory Laboratories, this disease 
wa~ aiagnosed in two Virginia flocks during 1966. The poultry industry in Virginia 
should be cognizant of the possible losses which could follow if this disease 
continues to spread to other poultry farms in Virginia. Losses vary from a few 
birds up to 25% in a given flock. 

Suggestions for preventing introduction of Gumboro disease into poultry flocks 
in Virginia include: 

1. Strict isolation or quarantine of infected premises to reduce or prevent 
the spread of this disease to neighboring flocks. 

2. Extreme caution should be exercised to prevent contaminated clothing and 
footwear to act as carriers to non-infected farms and flocks. 

3. Prevent contaminated boxes and equipment from acting as carriers to hatcher-
ies and new flocks. 

4. Immediately obtain a diagnosis if Gumboro disease is suspected and follow 
the above suggestions if the disease is diagnosed. 

The Maine Specific Pathogen Free (S.P.F.) Broiler Program 

In 1960, Maine embarked on a so-called S.P.F. broiler production program. The 
objectives of this program were: 

A. To develop breeder flocks which were free of Mycoplasma gallisepticum and 
other common diseases of poultry. 

B. To keep broilers from these breeder flocks free of the common diseases of 
broilers. 

C. To detennine if broilers could be raised under farm conditions without the 
aid of vaccines and antibiotics. 

Conclusions and Results 

1. Bronchitis has been a problem during the growing period, especially from January 
to May. Twenty-five percent of the broiler flocks have been affected. 

2. Newcastle disease has not been a problem in SPF flocks. Only 2 flocks comprising 
44,500 birds over a 3-year period have been affected. 

3. Outbreaks of viral respiratory diseases seem to stimulate the growth of PPLO 
infection in infected flocks. 

4. Hatchery vaccination, transferring of feeds from infected houses to non infected 
houses, rodents, debeaking crews, visitors, and poultry trucks have all proved 
to be sources of bronchitis outbreaks. 

5. PPLO-free birds grown under average management and sanitation conditions remain 



clean throughout the growing period (9 to 13 weeks) (500, 000 birds r.andom 
tested). 
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6. One poultry company has eradicated PPLO-S6 infection from its breeding flockso 
This company is now placing 200,000 clean chicks weekly on the growing program. 
This eradication program has teken 3 years to complete. 

7. Eradication of PPLO infection from the broiler chick has reduced condemnations 
from airsacculitis to almost zero. 

8. The incidence of leukosis infection in broiler flocks has been increasing since 
February 1964. 

9. Flock performance on the SPF program has proved to be superior to flocks not 
participating on the programo 

10. In several instances, problem growers were placed on the program, and overall 
performance of their .flocks was much improved. 

From the program to date, it has been shown that broiler flocks can be grown 
economically on a practical field basis without benefit of vaccinations or medications 
(antibiotics). In a one-year period, this meant a saving of $110,000 to one inte-
grated company. 

WILD BIRDS AND RODENTS IN TRANSMISSION OF F'OW:. CHOLERA 

As of June 1, 1967, fowl ctolera in turkeys has been diagnosed on 5 premises 

in Virginia based on records of the Virginia Regulatory Laboratories. This compares 
favorably with 9 known cases as of June 1, 19660 1n both 1966-67, the number of 

cases diagnosed in the field without laboraotry confirmation is unknown. 

Epidemiological information was obtained from fowl cholera outbreaks in turkeys 

during the first five months of 1967 and there is some evidence that wild birds may 
have been involved in the introduction of fowl cholera into one or two flocks of 

turkeys on range in Virginia. The wild birds involved appear to be primarily larger 

birds of a carnivorous nature (consume carcasses). 

At the present time, we have no information available relative to "carrying and 

iedding" of fowl cholera organisms by these birds after they co!1sume flesh from 

cholera infected carcasses. 

The disease agent (Pasteurella multocida) which causes fowl cholera has been 

isolated from rats, mice, rabbits, common pigeon, English sparrow, grackles, robin, 

starling, Haltimore oriole, evening grosbeak and pheasants. 

Research work at the University of Massachusetts confirmed that a systemic 

Pasturella infection occurred in 11 of 212 wild bird consignments submitted during 

a two year surveyo 
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Available information indicates the desirability of controling rats and mice as 

well as screening of houses to keep wild birds out. This same information quite clearly ..J 
indicates valid reasons for keeping wild birds out of feeders and waterers on range. 

Proper and prompt pick-up and disposal of dead carcasses cannot be stressed too 

strongly. Hy preventing rodents, meat-eating birds, and other carnivorous animals 

from consuming these carcasses, you may well be preventing an outbreak of disease in 

another turkey flock of your own as well as in flocks owned by neighbors. 

Poultry Diseases Diagnosed in Virginia for 1966 

The following information lists the various poultry diseases diagnosed by 
the Virginia Regulatory Laboratories for 1966. The diseases diagnosed are 
grouped together, based on the type of agent causing the diseases, into 5 groups. 
The 4 diseases diagnosed most often for chickens and turkeys are also listed. 

This information is intended to give some idea of the incidence of various 
poultry disease. Naturally, information relative to disease incidence is only 
part of the information needed to determine the total cost of a particular 
disease to the poultry industry of Virginia. 

Poultry diseases caused by bacteria: No. of cases diagnosed in: 

Disease Chickens Turkezs 

Air sac infection 0 289 
Chronic respiratory disease 210 2 
Colibacillosis 14 65 
Fowl cholera 12 94 
Paratyphoid 14 14 
Sinusitis 0 9 
Synovitis 53 72 
Erysipelas 0 3 ---

Totals 303 548 

Poultry diseases caused by molds: No. of cases diagnosed in: 

Disease Chickens Turke:z::s 
Aspergi llos is 37 68 
Mycosis 42 188 

Totals 79 256 

Poultry d isease;Bcaused by viruses: No. of cases diagnosed in: 

Disease Chickens Turkezs 
Encephalomyelitis (tremors) 8 0 
Gumboro 2 0 
Laryngotracheitis 7 0 
Leukosis complex 1350 5 ---

Totals 1367 5 
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Poultrl diseases caused bl protozoa: No. of cases diagnosed in: 

Disease Chickens Turkezs 

Coccidiosis 850 89 
Histomoniasis 7 10 
Leucocytozoan 0 3 

Totals 857 102 

Poultry diseases caused by parasites: No. of cases dia1:2nosed in: 

Disease Chickens Turkeys 

Parasitism 156 39 

Poultry diseases caused by unidentified agents: 

No. of cases diagnosed in: 

Disease 

Bluecomb 
Enteritis 
Hemorrhagic disease 

Totals 

High five poultry diseases diagnosed in 

Chickens 

Disease 

Leukosis complex 
Coccidiosis 
Chronic respiratory 

disease 
Parasitism 
Mycosis 

# of Cases 

1350 
850 
210 

156 
42 

Chickens 

1966: 

73 
121 
112 

306 

Disease 

Bluecomb 
Air sac 
Mycosis 

Turkeys 

Fowl Cholera 
Synovitis 

Are We All Speaking the Same Language? 

Turkeys 

299 
54 

5 

358 

# of Cases 

299 
289 
188 

94 
72 

It is common for the same term to mean different things to different people, 

In order to eliminate confusion and make it possible to communicate more exactly. 

the following information is reproduced from a committee report on "Mycoplasma 

gallisepticum infection in poultry" 
This committee was composed of poultry disease experts, disease regulatory 

authorities, and other scientists. These scientists concentrated their discussions 

on the disease of poultry caus£d by the micro-organism, Mycoplasma gallisepticum. 
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They also defined other disease conditions sometimes associated or confused 

with ~· gallisepticum infection, These and other definitions needed for a clear 

understanding of the discussions appear in a glossary prepared by the scientists 

and listed below. 

GLOSSARY 

1. Mycop1asma gallisepticum is the scientific name for the specific type of 

Mycoplasma that causes chronic respiratory disease in chickens and 

infectious sinusitis of turkeys. 

2. Air sac disease is the disease complex that occurs when Mycoplasma 

gallisepticum infection is complicated by secondary infections. This 

disease complex should more properly be designated as complicated CRD, 

3. CRD (chronic respiratory disease) is the name given to the respiratory 

disease produced by Mycoplasma gallisepticum in chickens. 

4. Infectious sinusitis is the name given to the respiratorv disease 

produced by Mycoplasma gallisepticum in turkeys, 

5. Airsacculitis is any inflammatory reaction of the air sacs,. This may be 

caused by a wide variety of causes, including ~coplasma ga 11 i septicum. 

(Other examples of poultry diseases which may cause airsacculitis in infected 

birds are: fowl cholera, ornithosis, aspergillosis, coliform infectio~s, 

and N-strain Mycoplasma in turkeys. G.L.M.) 

6. PPLO (pleuropneumonia-like organism) is the name formerly used for the 

group of organisms now known as Mycoplasma. 

Information obtained from a cornrnitteE: report on "Mycoplasma ga1lisepticum infection in 
poultry. ARS 22-81 USDA 

Infectious Sinusitis of Turkeys 

Infectious sinusitis of turkeys is caused by a bacterium called Mycoplasma 

gallisepticum (PPLO). This infectious agent, also, causes chronic respiratory disease 

in chickens. This is only one of several diseases which are transmissible between 

chickens and turkeys. For this reason, it is important to keep these two species 

separate in so far as possible. 
Turkeys affected with infectious sinusitis require a relatively long period of 

time to develop inununity to the disease. During this period, the resistance of the turkey 

flock is lowered to such a degree that other bacterial, mycotic or viral agents are able 

to cause infection in the air sacs of the birds. The turkey flock must now contend with 

two or more infectious agents which tends to weaken the flock even further, 
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Drugs will help in the fight against infectious sinusitis but they are a more 

~ ~ostly and less effective substitute for prevention. The cost of drugs added to the 

losses resulting from mortality and condemnation will often eliminate profits for the 
grower. 

During the 1967 growing season, severe condemnation losses have occurred in infected 
flocks that were sent to market, 

The infectious sinusitis LCmtrol program must be '.->trengthened in Virgini,a" 

Isolation of Turkey Flocks Should Be Improved 

Several outbreaks of infectious sinusitis (PPLO) have occurred in both breeder and 

grow-out flocks in Virginia. 

This disease can be introduced into a turkey flock by birds originating in an infected 

breeder flock or by other animals particularly chickens or El: contaminated .clothing, 

footwear and equipment. 

The causative agent, Mycoplasma gallisepticum (PPLO), is commonly found in chicken 

flocks which may or may not exhibit visible symptoms of the disease. ~· galli.septicum 

readily causes disease and condemnations in turkeys if it can find some means of trans-

portation from an infected flock, either turkey or chicken, to a clean flock. 

In checking to determine if your turkey flock is properly isolated, carefully 

examin€ the following possible routes by which infectious sinusitis can gain entry to 

your non-infected turkey flock: 

1. Personnel who visit infected as well as non-infected flocks. 

2. Animals which may travel between infected and non-infected flocks. 

3. Mobile equipment that can carry infective material to flocks which are free 

of infectious sinusitis. 

4. Contaminated equipment which may be introduced into your turkey flock and 

carry the disease agents with it. 

5. Distance to other flocks which may be infected (many veterinarians recommend 

at least t mile between poultry production units to reduce dangers of exposure 

to clean flocks). 
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Improving our infectious sinusitis (PPLO) eradication program in turkey brel'.der 

flocks combined with better isolation of both turkey breeder and grow-out flocks will ~ 
reduce condemnations from airsacculitis and thereby increase profits to growers. 

The Present Status of the Infectious Sinusitis (PPLO Eradication) Program in 

Virginia 

Virginia, along with most of the other turkey-producing states, has initiated 

a state wide eradication program to reduce or eliminate losses from infectious 

sinusitis (PPLO). This disease is caused by a bacterium called Mycoplasma 

gallisepticum, 

Purchasing poults from turkey breeder flocks which are known to be free of 

infectious sinusitis is an important step in controlling this disease. From July 1, 

1966 to June 30, 1967, 151 turkey breeder flocks passed the qualifying tests for 

participation in the control program. Fourteen flocks failed. 

As of June 30, 1967, 46 turkey breeder flocks have been disqualified because 

they were not retested and thus are not participating in the eradication program. 

Sixty-eight (68) turkey breeder flocks are qualified and participating as of the 

same date. 

The infectious sinusitis eradication program in Virginia is a voluntary program 

and breeder flock owners are not obligated to sell infected turkey breeder flocks. 

A strong infectious sinusitis (PPLO) eradication program is in the best 

interests of the poultry industry of Virginia. It will increase profits by reducin~ 

the cost of medication and air sac condemnations. This will contribute to the 

strengthening of the industry. 

Field Exposure to Infectious Sinusitis 

Infectious sinusitis, caused by Mycoplasma gallisepticum (PPLO), can be introduced 

into a grow-out flock through contact with other infected species. particularly chicker.s ~ 
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Mycoplasma gallisepticum (PPLO) can also be carried into a clean flock on contam-

inated clothing, footwear, and equipment. 

The ability of the organism to survive in different materials at varying temperatures 

influences the methods used to keep the disease out of clean flocksv The following table 

presents such information. 

Material 

Egg albumen 

Egg yolk 

Muslin cloth 

Chicken serum 

Chicken feces (1 gm) 

Mycoplasma gallisepticum Livability as 

Related to Material and Temperature 

TemEerature 

98.6°F. 68°F. 42.8°F. 

11 wks. 3 wks" · 9 wks. 

18 wks. 6 wks. 16 wks o 

18 hrs. 3 days 7 days 

2 wks. ------ 4 wk8. 

1 day 3 days 7 days 

-68°F. 

48 + wks, 

72 wks. 

48 wks. 

60 wks" 
3 wks. 

The periods of time (days or weeks) included in the above table are the maximum 
during which the Mycoplasma gallisepticum organisms could be isolated from the material 
listed at a given temperature" 

Conclusions or Observations 

1. It is apparent that temperature as well as the material on which it is living both 
play an important role in the ability of this organism to survive. 

2, The ability to survive on muslin cloth at different temperatures should give us a~ 
indication of the organisms livability on clothing. 

3. The livability in chicken feces emphasizes the importance of cleaning all fec3l 
material from footwear followed by careful disinfection. 

4. A rigid security management program is a necessity for maintaining turkey flocks 
free of infectious sinusitis. 

The tabular information is an excerpt from research reported by N .. K. Chandiraraani, 
H. Van Roekel, and Olga M. Olesiuk in the Department of Veterinary Science at the 
University of Massachusetts, Amherst, Massachusetts. 

Infectious Sinusitis (PPLO) Eradication Programs in Other States 

Most of the major turkey producing states have developed a state-wide program 

for eradicating infectious sinusitis. California, Wisconsin, Iowa, Texas, Virginia, 

and Minnesota are all engaged in programs with this objective. 

Minnesota was one of the first states to develop an eradication program. 

Information secured from experience with the Minnesota PPLO eradication program will 

be discussed further in this article. 
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Minnesota's infectious sinusitis eradication program was started in 1961. Since 

1963, all hatcheries and hatchery supply flocks have been participating in the 

program. All turkey breeding flocks have 100% of the birds tested for PPLO at the 

time of the pullorum-typhoid test, 

Once the flock has qualified under the PPLO eradication program, it is inspected 

at least once during the laying period by a field veterinarian representing either 

the Minnesota Livestock Sanitary Board or the Animal Health Division, USDA. 

All flocks which show signs of respiratory disease are checked closely for 

evidence of PPLO infection. If infectious sinusitis is diagnosed, the flock is 

eliminated as a hatchery supply flock. 

Hatcheries in Minnesota must import hatching eggs only from breeder flocks known 

to be free of infectious sinusitis (PPLO), if they are to be eligible to continue 

under the provisions of the PPLO eradication program. 

Some Minnesota hatcheries are monitoring their turkey breeder flocks at the 

time they are slaughtered to determine the M.G. status of the flock. This is done 

primarily to protect the hatchery from unjustified claims. 

The Minnesota PPLO eradication progrAm requires the breeder flock owner to 

follow these 10 basic practices. They are equally important for Virginia. 

1. Maintain the breeder flock on a farm ~vee from market turkeysor isolated 

by at least 1,000' from other turkeys, 

2. Eliminate other domestic fowl, such as chickens, ducks, geese, guinea fowl 

and game birds from the breeder farm. 

3. Allow no visitors in the pens or building unless they follow specific 

pr act ices. 

4. Dispose of all dead birds by burning, deep burial, or in disposal pits. 
5. Confine breeding flocks so as to prevent contact with free flying and game 

birds as well as other pests such as rodents. 

6. Construct new facilities with permanent type of floor and with walls and 

ceiling so constructed that they are easily cleaned and disinfected. 
7. Prevent the introduction of infection from outside sources through 

contaminated vehicles, equipment, footwear, clothing, or other mechanical 
means. 

8. Clean and disinfect breeder houses and equipment between flocks. 

9. Watch the flock for any signs of disease and keep accurate records of 
death losses and vaccination programs. 

10. Secure the services of a veterinary diagnostician if any signs of disease 

appear or abnormal losses occur. 
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Infectious Sinusitis in Two Minnesota Turkey Breeder Flocks 

In Minnesota for the 1966 calendar year, 2 turkey breeder flocks were 

considered infected with infectious sinusitis on the basis of field investigations 

during the laying period. 

The first breeder flock·was reported i1I1Dediately. The flock was sold for 

slaughter and the eggs from this flock were removed from the incubators. There 

was no evidence of transmission of infectious sinusitis from this breeder flock 

to grow-out flocks hatched from it. 

The second breeder flock was not reported but was treated by the owner for 

a mild respiratory disease during the egg-laying period. This breeder flock . 
accounted directly for the infection of 35,000 birds, followed by a lateral spread 

to 62,000 birds, making a total of 97,000 birds infected from 3 hatches from this 

1 breeder flock. 

Efforts to eliminate infectious sinusitis are being increased at both state 

and national levels. 

Virginia is making considerable progress in this direction. However, at 

present, Virginia needs to improve the infectious sinusitis eradication program 

in order to keep pace with other turkey-producing states and at the same time 

reduce condemnation losses caused by this disease. 

Infectious Sinusitis 
and ......... 

Condemnations from Airsacculitis 

Blood samples were collected at slaughtering time from 15 Virginia turkey flocks 
and tested to determine if the flock had been exposed to infectious sinusitis. The 
following information gives the results of the blood te~ts and also indicates the 
degree of condemnations from airsacculitis. 
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Virginia 1966-67 

Date Flock Test Test Condemnations - Code 1~ 

Feb.66 1 
Oct.66 2 
Nov.66 3 
Nov.66 4 
Nov.66 5 

Dec.66 6 
Dec.66 7 
Dec.66 8 

Dec.66 9 
Dec.66 10 
Dec.66 11 

Dec.66 12 
Dec.66 13 
Dec.66 14 
Feb.67 15 

Run Results 
Infectious Sipusitis Positive 

II II II 

II II II 

II II Negative 
II II II 

II II II 

II II Positive 
II II II 

II II Negative 
II II II 

II II II 

II II II 

II II II 

II II II 

Fowl Cholera Positive 
and infectious 
sinusitis 

The Infectious Sinusitis Eradication Program 

must be Strenthened in Virginia 

(airsacculi tis) 

Light 

Heavy 
Heavy· 

None 
None 
None 
Extensive· 

Some 
None 

Very little 

Very little 
Very little 

Medium (6%) 
Medium (5-6%) 
Very Extensive 

At this early date in the 1967 growing period, high condemnations have 
occurred in flocks infected with infectious sinusitis (PPLO). Virginia has 
consistently averaged condemnation losses from airsacculitis which are well 
above the U.S. average. 

In order for the Virginia PPLO eradication program to reach its goal of 
complete eradication the following aspects of the program must be intensified .. 

The first step needed to improve the infectious sinusitis (PPLO) eradication 
program in Virginia would be for the industry to decide and insist that all turkey 
breeder flocks (in or out of Virginia) should be free of infectious sinusLtis 
before their eggs are used for hatching purposes by Virginia hatcheries. 

The second step required to strengthen the infectious sinusitis eradication 
program in Virginia is better isolation of all turkey breeder and grow-out flecks .. 
Once a turkey breeder flock is tested and proven free of infectious sinusitis, 

(65%) 
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every precaution must be taken to improve security management and keep the flock 

free. This same principle applies to grow-out flocks as well. 

The third step which would strenthen the program would encourage all bre~der 

flock owners to innnediately report and present specimens for further laboratocy 
testing whenever the flock exhibits respiratory symptoms. 

Infectious sinusitis is a costly disease in terms of poor weight gains, de9•~'~ 

loss, drug costs, and condemnations at market time. Actions which pri::vent the 

introduction of this disease into breeder and grower flocks will ~ncrease the 
profit potential for the turkey industry in Virginia. 

THE VIRGINIA FOWL CHOLERA CONTROL PROGRAM 

Fowl Cholera Situation in Virginia 

The incidence of fowl cholera in Virginia turkey flocks has increased, as 
indicated by the number of cases diagnosed by Virginia Regulatory Laboratories: 

Number of Cases 

Year Turkeys 

1963 57 
1964 75 
1965 86 
1966 94 

These figures do not include cases diagnosed in the field without laboratory 
confirmation. 

Need for a Better Fowl Cholera Program 
Fowl cholera is extremely difficult to control after a flock has become 

infected. Bacterin and drugs have materially helped to reduce losses but they 
do not give adequate protection against fowl cholera losses. 

A fowl cholera control connnittee was formed by representatives of the Virginia 
Turkey Association, the Virginia Department of Agriculture, and the Virginia 
Cooperative Extension Service and agreed that a better control program was needed. 
A fowl cholera control program was planned for Virginia with approval of these 
3 groups. 

Nature of the Disease 
Fowl cholera is caused by a rod-shaped bacterium. Symptoms normally appear 

4 to 9 days after exposure to the disease under field conditions. In acute outbreak~ 
death losses may be the only symptom and may occur within 48 hours after exposure. 

Symptoms of several diseases are similar to those of fowl cholera. Laboratory 
isolation and identification of the causative organism is necessary in order to 
make a final diagnosis. 

Aims of the Program 

The Virginia fowl ~holera control program is essentially a preventive 
program. It is designed to encourage all segments of the poultry industry to 



do everything possible to prevent introduction of fowl cholera disease agents 
into turkey flocks. Specific preventive measures are spelled out in the program. 

The program also has provisions for identification and isolation of turkey 
flocks proven to be infected with fowl cholera. Owners with infected flocks will 
be told how to protect neighboring flocks. 

Preventing fowl cholera will increase profits for turkey producers in 
Virginia. 

What You Can Do 

Obtain from your serviceman or Extension Agent, Agriculture, further 
information on preventive measures which will reduce risks of exposure to fowl 
cholera for poultry flocks in your area. 

You should use each preventive measure to the fullest extent possible under 
your farm conditions and encourage your neighbors to do likewise. Through a 
cooperative effort, we will be in a better position to reduce producer losses. 

ANNUAL LOSSES FROM FOWL CHOLERA IN VIRGINIA TURKEYS 

Turkey losses from cholera in Virginia total more than $400,000 annually. 
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This dollar loss includes value of the birds that die in affected flocks, medication 
costs, and increased condemnations of birds in market flocks where the disease has 
occurred. 

While cholera outbreaks can occur any time in the growing period, they more 
often take their toll in flocks of marketable age. 

The disease is contagious, caused by a bacterium organism widespread in turkey 
growing areas. Many times deaths occur without apparent symptoms and mortality 
may vary from a few birds to more than 50% of the flock. 

As experienced turkey producers know, it is 
has plagued the turkey industry for many years. 
with carrier birds such as turkeys and chickens. 
birds are suspected carriers. 

not a new disease but one that 
It is spread by direct contact 
The common house fly and wild 

Control by preventive vaccination or medication treatments after an outbreak 
occurs has not been as effective as in the case of some other diseases. 

Turkey producers should rely on preventive management procedures to keep the 
infection from getting into the flock at any time during the growing period. 

VIRGINIA'S FOWL CHOLERA CONTROL PROGRAM 

Because of the rising toll of losses from fowl cholera in this state, a 
program designed to reduce the incidence of this disease has been planned to 
start shortly by the Virginia Fowl Cholera Control Committee. 

"The number of fowl cholera cases in turkeys increased from 57 cases in 
1963 to 86 cases in 1965," says Dr. George B. Estes, chairman of the cholera 
control cormnittee and assistant director of the Division of Animal and Dairy 
Industry for the Virginia Department of Agriculture in Richmond. 



"These figures do not include those cases which were diagnosed in the 
field without laboratory confirmation," adds Estes. 

He says that a preventive program is planned to start prior to the 1967 
growing season. 

"All phases of the turkey industry must cooperate," Estes emphasized, "to 
prevent flock exposure to fowl cholera if the program is to succeed in reducing 
the losses from this disease," 

With a slogan of "Guard Against Fowl Cholera," the program includes 15 
preventive measures which, if carried out by all phases of Virginia's poultry 
industry, should reduce the incidence of the disease in this state, says Estes. 
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"Special control measures for those flocks which might become infected are 
also listed," he says. "Each infected flock will be checked to determine if every 
precaution possible has been taken to protect neighboring flocks.'' 

The fowl cholera control committee includes representatives from the 
Virginia Cooperative Extension Service, the Virginia Turkey Association and the 
Virginia Department of Agriculture. 

FOWL CHOLERA LOSSES CAN BE REDUCED 

Preventing the transmission of fowl cholera from infected to 
non-infected flocks will reduce losses from fowl cholera, according 
to the Virginia Fowl Cholera Control Committee. 

The disease must gain entrance into the flock during the 
growing period before losses can occur. Research work By Van Es 
and Olney indicated that the disease must be "carried into the 
flock." In the experiment 2 lots of chickens with virulent out-
breaks of fowl cholera were maintained next to non-infected chickens. 
The infected lots were separated from non-infected lots by poultry 
netting. The disease did not spread to the non-infected lots of 
birds. 

Under field conditions every effort must be taken to "isolate" 
all flocks which are or have been infected with fowl cholera. 

Reseach has proven that recovered healthy birds can act as 
reservoirs of infection and continue to act as sources of infection 
for non-infected flocks. 

Losses from fowl cholera can be reduced if all known preventive 
measures are carried out by the Virginia poultry industry. 



A COMPLETE DISEASE CONTROL PROGRAM IS NEEDED 

TO 

PREVENT LOSSES FROM FOWL CHOLERA 

Turkey producers cannot afford halfway measures in reducing losses from 
fowl cholera. Estimated losses incurred annually range from $300,000 to 
$500,000. All "tools" which are available to fight fowl cholera must be used 
to prevent the spread of disease from infected flocks to non-infected flocks. 

Strict Isolation of Infected Flock 

There are enough fowl cholera disease organisms in one infected flock of 
turkeys to produce outbreaks in all turkey flocks in Virginia ii_ these disease 
organisms can find a mode of travel. Hence, the urgent need for isolation. 
Infected flocks should be slaughtered as quickly as is economically feasible. 

Cleaning and Disinfection 

All trucks, equipment, clothing, and footwear should be thoroughly cleaned 
and disinfected after entering an infected flock and before proceeding to a 
non-infected flock. 

Prompt Disposal of Dead Birds 

To prevent other animals from acting as carriers of fowl cholera, all 
dead birds should be disposed of promptly as prescribed by Virginia's Dead 
Bird Disposal Law. 

Control of Wild Birds and Rodents 

Wild birds and rodents may act as carriers by picking up the disease-
producing organism from contaminated feed, water, and dead carcasses. Every 
effort should be made to reduce this hazard to a minimum. 

Contaminated Ranges 
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In some types of soil, fowl cholera disease organisms may live for at least 
3 months. These ranges should be off limits for all turkeys for at least 3 
months, preferably longer. 

CONTAMINATED EQUIPMENT MAY INTRODUCE FOWL CHOLERA INTO TURKEY FLOCKS 

Fowl cholera in turkeys is caused by a bacterium, Pasteurella 
multocida, that apparently enters the body through the respiratory or 
digestive tract. 

The organism will live outside a carrier bird or animal and 
known to live at least 3 months in soil and decaying carcasses. 
all equipment must be thoroughly cleaned and disinfected between 
to prevent a carry-over of the cholera organism. 

has been 
Therefore, 
flocks 

Buildings, feeders, waterers, and all other equipment used for 
brooding and growing should be thoroughly cleaned to remove all organic 
material. All range rearing equipment such as waterers, feeders, and 
shelters must be thoroughly cleaned. All buildings and equipment should 
be washed down with water, preferably under 300 to 400 lbs. pressure, to 
free all surfaces from organic matter so that organisms do not cling to 
any surface. 



The final treatment of all equipment to be used is to apply a 
disinfectant which will kill cholera bacteria on contact. Use a 
disinfectant reconunended by the manufacturer for this purpose. Be sure 
to follow directions. 

Buildings used for brooding and growing turkeys should be equipped 
with concrete floors for effective sanitation. 

On farms where cholera has occurred in previous flocks, extra 
precautions should be taken to make certain the cholera bacteria are 
killed before starting another flock. 

PROVIDE A HEALTHY ENVIRONMENT 

A healthy environment is a clean, sanitized environment. Cleaning and 
disinfection are basic to animal health. Decontamination of equipment, 
buildings, and premises should be planned and carried out before each brood 
of chicks or poults are introduced into the brooding unit. Inspection should 
be seriously considered as a means of ensuring that decontamination is done 
properly. 

Cleaning, Washing, and Disinfection 

1. Sweep down any dust or cobwebs. 

2. Lightly spray the inside of the building to settle dust. 

3. Remove all litter and droppings to an area where birds will not be ranged. 

4. Soak and scrub until clean all equipment, wall, and ceiling surfaces, as 
well as the floor. Water under pressure with a detergent added will 
increase efficiency. 

Lye added to hot water at the rate of 1 lb. to 10 or 20 gallons of 
water may be used if disease problems have been particularly serious 
with the last group of birds housed in the building. 

WARNING: Lye is irritating to the skin. Wear protective clothing and 
rubber gloves when working with it. Do not use lye solutions on metal 
surfaces or equipment because of its corrosive action. 

5. All interior surfaces of the building plus the equipment should be sprayed 
with water containing disinfectant and under pressure. Mix as reconunended 
by the manufacturer. 
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6. The building and equipment is ready to be used after a 2-week waiting period. 
(This waiting period may be shortened if construction permits speeding the 
cleaning and disinfection process.) 

KEEP FEED AND WATER FREE OF CONTAMINATION TO REDUCE RISKS FROM CHOLERA 

The cholera bacterium can apparently enter the body through the digestive 
tract. Because the disease can spread from one bird to another through 
contaminated feed and water, both must be kept free of contamination. 



Waterers should be designed to reduce contamination as much as possible. 
To prevent birds getting into the water there should be a reel or hot wire on 
top of the waterer. Of equal importance, waterers should be adjusted to the 
height of the birds' backs to reduce contamination. 
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Waterers should be cleaned and disinfected with a suitable disinfectant 
daily. Wet litter around them should be promptly removed and replaced with dry 
litter to reduce contamination. · 

When flocks are on range, waterers should be cleaned daily and moved to a 
new location when ground becomes wet to prevent birds drinking from holes filled 
with water instead of the water trough or fountain. 

Regardless of the age of the growing flock, feeding equipment should be 
of the proper design and size to minimize feed waste and contamination with 
fecal matter. 

Feeders should always be adjusted high enough so that the birds will not 
walk or sit on them. Both hand or automatic trough type feeders should have 
a reel or hot wire on top to keep birds from walking or roosting on them. 

Trough type automatic feeders should have a cleaner screen attached to 
remove fecal matter and litter. 

Bulk feed storage should be available for houses as well as range turkeys. 
Feed delivery trucks should not be driven into inside pens, in houses, or on 
range because going from one range to another is likely to carry contamination. 

Water should be piped to range where possible. If water trucks are used 
there is real danger of spreading disease when going from one flock to another. 
If there is a cholera outbreak in one flock, do not use the same watering and 
feeding equipment, including tractors, to go into flocks that are not infected. 

CONTAMINATED EQUIPMENT, SHOES, AND CLOTHING MAY SPREAD FOWL CHOERA 

Contaminated equipment, shoes, and clothing can carry fowl cholera 
to non-infected flocks. While a turkey is actively infected, millions 
of fowl cholera disease organisms are shed in the various body excretion. 
The number of fowl cholera organisms in the ground and on equipment 
increases rapidly during the course of the disease and they are 
contaminated with a fantastic number of cholera organisms. These disease 
organisms are waiting for a ride to a non-infected flock. Then the 
cycle of sickness and death repeats itself and another producer suffers 
losses. 

Trucks transporting an infected flock for slaughtering should be 
thoroughly cleaned and disinfected before entering the premises where 
a non-infected flock is grown. 

All equipment including trucks, feeders, and waterers which have 
been used with infected flocks should be cleaned and disinfected 
throughly before being used with non-infected flocks. Likewise, hands, 
clothing, and footwear of service personnel should be washed and 
disinfected before proceeding to a non-infected flock. 

A flock which has been infected with fowl cholera should be 
considered dangerous and a resevoir of infection until it has been 
slaughtered. 
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"HEALTHY CARRIERS IN SPREADING FOWL CHOLERA 

"Healthy carriers" may play an important role in spreading fowl cholera. 
Both chickens and turkeys which have recovered from this disease continue to act 
as "carriers" and will infect other flocks if circumstances permit. 

A farm which has an outbreak of fowl cholera should depopulate as soon as econom-
ically feasable. All equipment and buildings should be thoroughly cleaned ·and 
disinfected. Wait at least 3 nmnths before introducing new birds onto the premises. 
Bacterins would alsO-help protect the new flock. 

When selecting breeders, be certain the flock has bot been exposed to fowl 
cholera earlier in the growing period. Breeders selected from a "recovered flock" 
continue to be a potential source of infection to other flocks in the area. Follow 
all preventive measures to guard against fowl cholera gaining entrance into your turkey 
breeder flocks. Exposure to fowl cholera is costly! 

BACTERINS IN CONTROLLING FOWL CHOLERA 

Bacterins are a killed suspension of the disease organism which causes fowl 
cholera. Several different preparations are available to turkey producers. These 
bacterins have given variable results under both field and laboratory conditions. 

However, it must be recognized that the turkey is more susceptible to fowl 
cholera than many other species. It is also important to recognize that it is more 
difficult to control a disease outbreak in a large flock than a smaller flock. 

Bacterins do appear to have 
in high risk areas of the state. 
The best way to protect a turkey 
with other preventive measures. 

a role in controlling this disease, particularly 
They cannot be relied on as the only preventive tool. 

flock from fowl cholera is to combine bacterins 

Recommendations for use of fowl cholera bacterins: 

1. Use either a so-called water-oil emulaion formalized bacterin or-
2. Use a formalized aluminum hydroxide absorbed bacterin. 
3. Use a bacterin which contains at least 2 of the common immunogenic strains 

of fowl cholera. 
4. Particularly in high risk areas, use bacterins. 
5. Use 2 injections if increased protection is desired. 
6. Use bacterins at least 2 weeks before expected exposure. 

RANGE TURKEYS ON CLEAN GROUND TO AVOID FOWL CHOLERA 

Selection of clean range areas and range rotation is important in avoiding cholera 
outbreaks. Soil contamination by cholera-infected birds have been shown to retain 
infection for at least 3 months. Decaying carcasses of infected turkeys have also 
been shown to contain viable organisms for at least 3 months. Under certain conditions, 
cholera organisms are likely to live even longer. 

Ranges selected should not have received run-off from the range used for the 
previous flock. 
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A system of moving the flock to a new location every 5 to 10 days, depending upon 
weather conditions, will help avoid contamination in areas where feeders and 
waterers are located. 

Since cholera has been reported in many species of wild birds, trapping or scar-
ing them away from the turkey flock can also be helpful. 

There is no way to clean up the range except to allow it to remain idle for 
a period of time after the flock is marketed. Drying and firect sunlight are 
effective in killing cholera bacteria. 

To avoid contamination in the absence of direct sunlight, heavily shaded areas 
should be avoided unless the flock is kept on the move. 

Because cold, wet ground favors the development of the disease, select well-
.:rained range areas so that the flocks will not drink from pools of water after rains. 

PROBLEMS IN DIAGNOSING FOWL CHOLERA 

The symptoms of fowl cholera can easily be confused with symptoms of other diseases. 
This is particularly true with fowl typhoid and to a lesser extent, erysipelas. 
There are several instances of cholera and fowl typhoid having been mis-diagnosed 
when diagnosis was based on symptoms alone without laboratory test results. 

Some of the common symptoms are thirst, loss of appetite, listlessness, and 
generally, increased temperature. A greenish-yellow watery diarrhea is often present. 
The head may be blue to purple. 

In per-acute cases of fowl cholera the only symptom may be sudden death of 
fleshed birds. Lesions are quite often absent. Even though the sumptoms and 
lesions may suggest fowl cholera, a final diagnosis should not be make until the 
fowl cholera disease agent has been isolated and identified. 

DISPOSAL OF DEAD BIRDS 

The cholera organism is infectious and can easily be spread by infected 
wild fowl, domesticated live animals and or domesticated fowl such as chickens 
or turkeys. The decaying carcasses of dead turkeys will have viable organisms 
for at least 3 months after death. 

These important facts indicate that prompt disposal of dead carcasses is 
necessary to prevent rapid spread in the flock as well as to other flocks. 

Virginia has a dead bird disposal law for the disposal of all dead fowl. All 
dead carcasses must be completely consumed by burying in an approved incinerator 
or placed in an approved disposal pit. 

During the time the flock is infected with cholera it is necessary that the 
flock be checked several times daily and the dead birds picked up and immediately 
taken to the incinerator or disposal pit. If dead birds remain in pens or on range 
where other birds can devour them, the disease problem will be aggravated. 
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Too of ten producers attempt to bury dead birds in a shallow trench or burn 
them on a brush pile. This is an outright violation of the disposal law and is 

\...,, not adequate control to prevent further spread of the disease. 

One dead carcass can harbor enough organisms to infect many turkeys if they 
come in contact with it. Leaving dead carcasses on the ground will keep the cholera 
organisms viable even though they are exposed to sunlight and air. 

FOWL CHOLERA USES MANY MODES OF TRANSPORTATION 

The disease organism which causes fowl cholera is not particular about its 
mode of travel. The disease organisms may hitch a ride on mobile equipment, 
transported equipment, or even on clothing and footwear. 

This disease may even "lie in wait" in the soil until a new, susceptible flock 
is introduced into the pen where a previous outbreak has occurred. Research has in-
dicated that fowl cholera organisms can live for at least 3 months in garden soil. 

Research experiments by Van Es and Olney designed to study the influence of 
environment on the incidence of fowl cholera, found that the disease organism causing 
fowl cholera had apparently disappeared from a yard 2 weeks after the last death and 
after all birds had been removed from the yard. 

Fowl cholera can be carried into a flock of turkeys by contaminated equipment 
such as trucks, feeders, and waterers. It can easily be carried on contaminated 
clothing or footwear from an infected to non-infected flock. The role of rodents 
and wild birds in spreading fowl cholera has been partially investigated. Present 
information does not positively identify their role in spreading fowl cholera. 
However, fowl cholera disease organisms have been isolated from rats, mice, and 
several different species of wild birds. 

RECOVERED FLOCKS CAN BE DANGEROUS 

Flocks which have recovered from fowl cholera should be isolated and considered 
dangerous to non-infected flocks until removed for slaughter. 

Birds which have recovered from an attack of fowl cholera of ten carry the 
disease organisms in their body for at least 1 year. During this time they act 
as "carrier birds" and may infect oth~r non-infected birds. They may also contaminate 
other items which may carry the infection to a new flock. 

After a flock has become infected with fowl cholera, it should be placed in 
strict isolation. All possible precautions should be taken to prevent the infection 
from being carried to neighborin6 non-infected flocks. Dead birds should be promptly 
and adequately disposed of to prevent dogs, cats, and other animals from acting as 
spreaders of fowl cholera. 



INFECTED FLOCKS SHOULD BE PLACED 
IN STRICT ISOLATION UNTIL SLAUGHTERED 
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A flock proven to be infected with fowl cholera should immediately be placed in 
strict isolation to prevent spread of the disease to neighboring flocks. 'All body 
secretions should be considered dangerous. The soil and equipment used with an 
infected flock could be contaminated with millions of cholera disease producing 
organisms. These organisms are anxious to hitch a ride by any means available to a 
non-infected flock. 

Birds dead from fowl cholera will also contain millions of the bacteria which 
cause cholera. These disease organisms can live in decaying carcasses for at least 
3 months. 

Meat eating animals could spread the disease by eating or carrying diseased 
carcasses. All dead birds should be promptly placed in a dead bird disposal pit or 
an incinerator according to Virginia law. 

Fowl cholera organisms may live for l months or longer in some types .£!.. soil. 
Another flock should not be ranged on "contaminated" ground for at least 3 months after 
the infected flock has been sold·. 

PRECAUTIONS IN MARKETING CHOLERA INFECTED FLOCKS 

Fowl cholera in turkeys is contagious and marketing flocks that have been 
infected requires proper handling to avoid spread to other flocks. 

First, there should be extra care taken on the farm to keep the disease outbreak 
limited to one flock. 

Vehicles should not be driven from one flock to another. This could cause 
spread of the disease to more flocks. 

The caretaker should always wear boots that can be scrubbed and disinfected 
before going from the affected flock to other flocks. Outer clothing should be 
scrubbed and disinfected as well as boots. 

The truck that hauls the flock to the processing plant should be a compartment 
type rack truck to facilitate washing down and disinfecting before going back to 
the farm. 

The processing plant should have adequate facilities for high pressure washing 
for the entire truck. Then apply a suitable didinfectant under pressure. The cab 
of the truck should be cleaned and disinfected each time before going back to the farm. 

The catching crew should wear boots that can be scrubbed and disinfected after 
the infected flock is loaded. They should change their clothing and scrub and disinfect 
their foot wear before going to another farm to load turkeys. 

The organism that causes cholera is so small it cannot be seen except under a 
microscope and it takes only a few hundred to infect a turkey. 

Only by following strict rules in handling flocks where an outbreak has occurred 
can the spread to other farms be avoided. 
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VEHICLES CAN SPREAD FOWL CHOLERA 

Fowl cholera is contagious and can be easily spread in various ways. 

Vehicles travelling from one flock to another can be an important factor in 
spread of the disease. 

All feed should be delivered to the farm and unloaded into bulk feed bins. 
If cholera is present, the producer should use extreme care in feeding to prevent 
spread to other flocks. Feed delivery trucks should never be driven through confine-
ment growing buildings because this minders carrying out a sound preventative management 
program. 

Other vehicles, whether owned by caretakers or used by servicemen, should not 
be driven into pens or range areas. Walking in pens in clean, disinfected boots 
is essential in carrying out a sound preventative management program. 

It must be emphasized to the processing plants that clean didinfected trucks 
only should be brought on the farm to pick up turkeys. 

Catching crews can also be the source of spreading disease. The same rules 
that apply to caretakers and servicemen should be followed by crews loading out 
flocks at marketing time. Clean clothes and clean disinfected boots are a must. 

"FOWL CHOLERA FACTS" 

1. Body excretions of diseased birds which contaminate soil, equipment, feed, 

and water can play an important role in dissemination of the disease. 

2. Most of the reported outbreaks of fowl cholera have involved chickens, 

turkeys, and ducks. 

3. Fowl cholera can be confused with other poultry diseases, particularly 

fowl typhoid. 

4. Isolation and identification of the fowl cholera organism is a necessity 

before making a final diagnosis of fowl cholera. 

s. Sudden death may be the only symptom in peracute cases! 

6. Apparently healthy birds play a dominant role as "infection carriers" 

after the disease has passed through the peracute stage. 
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7. Fowl cholera disease organisms are easily carried from an infected 

flock to a clean flock by contaminated trucks, equipment, clothing, 

and footwear. 

8. "Apparently healthy" turkeys may act as "carrier birds" and spread the 

disease for over 1 year after they were exposed to the disease. 

9. Fowl cholera disease organisms can live at least 3 months in some types 

of soil. 

10. Losses from fowl cholera, can be reduced if the industry will cooperate 

in a prevention program. 

VIRGINIA'S FOWL CHOLERA CONTROL PROGRAM 
Fowl Cholera Incidence by Months in Turkeys 

Year Jan. Feb. Mar. Apr. May Ju. Jul. Aug. Sept. Oct. Nov. Dec. Total 

1963 2 4 1 0 1 4 5 12 11 9 8 0 57 

1964 0 1 0 0 1 2 4 6 5 22 27 7 75 

1965 5 1 0 1 2 1 5 11 19 19 22 0 86 

1966 1 0 2 5 1 0 8 14 14 25 6 18 94 

1967 0 1 1 2 2 3 12 5 7 6 13 2 *54 

*4 cases from West Virginia 

ANNUAL REPORT OF THE VIRGINIA FOWL CHOLERA CONTROL PROGRAM 

The following information summarizes the fowl cholera situation in Virginia 
after one year of operation of the Virginia Fowl Cholera Control Program. 



1. Laboratory diagnosed cases in 1966 -- 94 
Known field diagnosed cases in 1966 -- 64 
Total number of known fowl cholera 

outbreaks diagnosed in Virginia in 1966 158 

2. Laboratory diagnosed cases in 1967 
Known field diagnosed cases in 1967 
Total number of outbreaks in 1967 

3. Number of outbreaks in housed turkeys 

so 
11 

61 

9 
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4. Number of cases in 1967 occurring on premises with known fowl cholera 
outbreaks in 1966 --- 19 

S. Number of outbreaks resulting from inadequate isolation of clean and 
infected flocks ---------- 25 

6. Number of outbreaks in flocks with feed being delivered to range -- 34 

7. Number of outbreaks with: 

Many wild birds in evidence on range ----- 22 
Few wild birds in evidence on range ------ 20 
No wild birds in evidence on range ------- 01 

8. Caretakers opinion of how infection gained entrance into flock: 

A. Wild birds --------- 15 outbreaks 
B. Farm personnel and rolling equipment ------- 7 outbreaks 
C. Processor's truck ---------- 1 outbreak 



COMPILATION OF AVIAN DISEASES DIAGNOSED BY DIAGNOSTIC LABORATORIES IN VIRGINIA - 1965 

I 
DISEASES DIAGNOSED lZ 

~ w lZ lZ 
>< r:i:l lZ w w 

IN 1965 i:i:: < E-1 ::E: w ~ r:i:l Cl) 

< ~ ::c: ...:I Cl) w r:i:l ~ ffi ...:I 
::::> 0 1-1 w >< B E-1 0 < z ~ i:i:: i:i:: >< z ...:I p... E-1 :> 0 E-1 
< w ~ 

p... 
~ g g ::::> w 0 0 w 0 ....., µ.. < < Cl) 0 z ~ E-1 

c 0 1 1 0 1 2 6 2 1 2 6 0 22 
ASPERGILLOSIS T 1 0 2 4 2 6 13 4 4 4 2 0 42 

c 10 16 9 4 5 6 3 20 12 15 9 0 109 
BLUECOMB T 4 7 12 11 15 22 30 56 19 19 14 10 219 

c 0 1 0 1 0 0 0 0 3 4 4 16. 29 
CHOLERA T 5 1 0 1 2 1 5 11 19 19 22 0 86 

c 32 21 41 23 12 19 16 17 12 16 13 24 246 
CHRONIC RESP. DISEASE T 0 0 0 0 0 0 0 0 0 0 0 0 0 

c 71 56 42 54 48 56 73 80 53 120 45 74 772 
COCCIDIOSIS T 6 5 6 13 15 15 26 13 12 12 1 0 124 

c 0 0 0 0 0 1 0 0 0 0 0 1 2 
COLIBACILLOSIS T 0 0 0 0 2 2 5 15 8 8 5 0 45 

c 16 9 12 5 6 10 7 8 4 21 22 16 136 
ENTERITIS T 1 2 4 2 3 5 12 12 5 9 8 0 63 

c 0 0 0 0 0 0 0 1 1 0 0 0 2 
HEMORRHAGIC ENTERITIS T 0 0 1 0 0 4 10 3 4 0 0 0 22 

c 92 73 63 64 54 97 120 134 108 134 134 130 1203 
LEUKOSIS T 0 0 3 0 0 2 0 4 2 2 0 1 14 

c 6 2 8 10 10 9 5 17 8 13 16 16 120 
MYCOSIS T 1 0 7 6 4 17 31 54 12 12 10 9 163 

c 13 23 13 10 4 13 13 33 13 27 28 48 238 
PARASITES T 3 4 4 1 0 1 2 3 4 3 2 0 27 

c 0 3 0 0 0 1 1 0 0 1 0 0 6 
PARATYPHOID T 0 1 2 1 0 1 4 1 0 0 0 0 10 

c 0 0 0 0 0 0 0 0 0 0 0 0 0 
SINUSITIS T 11 21 21 27 23 30 62 52 15 16 13 0 291 

c 5 2 4 2 6 2 8 6 18 18 6 13 90 
SYNOVITIS T 0 0 3 1 1 6 21 21 0 1 3 1 58 

c 4 8 10 6 10 14 6 8 9 15 8 2 100 
HEMORRHAGIC DISEASE T 0 1 0 1 0 0 2 0 0 0 0 13 17 



''HEALTHY CARRIERS" IN SPREADIRi FOWL CHOLERA 

"Healthy carriers" may play an important role in spreading fowl cholera. Both 
chickens and turkeys which have recovered from this disease continue to act as 
"carriers" and will infect other flocks if circumstances permit. 
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A farm which has an outbreak of fowl cholera should depopulate as soon as economically 
feasab le. All equipment and buildings should be thoroughly cleansed and disinfected. 
Wait at least 3 months before introducing new birds onto the premises. Bacterins 
would also help protect the new flock. 

When selecting breeders, be certain the flock has not been exposed to fowl cholera 
ear lier in the growing period. Breeders selected from a "recovered flock" continue 
to be a potential source of infection to other flocks in the area. Follow all 
preventive measures to guard against fowl cholera gaining entrance into your turkey 
breeder flocks. Exposure to fowl cholera is costly! 

Bacterins 
cholera. 
bacterins 

are a killed suspension of the disease organism which causes fowl 
Several different preparations are available to turkey producers. These 
have given variable results under both field and laboratory conditions. 

However, it must be recognized that the turkey is more susceptible to fowl cholera 
than many other species. It is also important to recognize that it is more 
difficult to control a disease outbreak in a large flock than in a smaller flock. 

Bacterins do appear to have a role in controlling this disease, particularly in 
high risk areas of the state. They cannot be relied on as the only preventive 
tool. The best way to protect a turkey flock from fowl chorlera is to combine 
bacterins with other preventive measures. 

Recommendations for use of owl cholera bacterins: 

1. Use either a so-called water-oil emulsion. formalized bacterin or-
2. Use a formalized aluminum hydroxide adsorbed bacterin. 
3. Use a bacterin which contains at least 2 of the common immunogenic 

strains of fowl cholera. 
4. Particularly in high risk areas, use bacterins. 
5. Use 2 injections if increased protection is desired. 
6. Use bacterins at least 2 weeks before expected exposure. 

RANGE TURKEYS ON CLEAN GROUND TO AVOID FOWL CHOLERA 

Selection of clean range areas and range rotation is important in avoiding cholera 
outbreaks. Soil contamination by cholera-infected birds have been shown to retain 
infectioncfor at least 3 mqnths. Decaying carcasses of infected turkeys have 
also been shown to contain viable organisms for at least 3 months. Under certain 
conditions, cholera organisms are likely to live even longer. 

Ranges selected should not have' received run-off from the range used for the 
previous flock. 

A system of moving the flock to a new location every 5 to 10 days, depending 
upon weather conditions, will help avoid contamination in areas where feeders 
and waterers are located. 



Since cholera has been reported in many species of wild birds, trapping or scaring 
them away from the turkey flock can also be helpful. 

There is no way to clean up the range except to allow it to remain idle for a 
period of time after the flock is marketed. Drying.and direct sunlight are 
effective in killing cholera bacteria. 
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To avoid contamination in the absence of direct sunlight, heavily shaded areas should 
be avoided unless the flock is kept on the move. 

Because cold, wet ground favors the development of the disease, select well drained 
range areas so that the flocks will not drink from pools of water after rains. 

PROBLEMS IN DIAGNOSING FOWL CHOLERA 

The symptoms of fowl cholera can easily be confused with symtoms of other disease. 
This is particularly true with fowl typhoid and to a lesser extent with erysipelas. 
There are several instances of cholera and fowl typhoid having been mis-diagnosed 
when diagnosis was based on symptoms alone without laboratory test results. 

Some of the common symptoms are thirst, loss of appetite, listlessness, and 
generally, increased temperature. A greenish-yellow watery diarrhea is often 
present. The head may be blue to purple. 

In per-acute cases of fowl cholera the only symptom may be sudden death of 
fleshed birds. Lesions are quite often absent. Even though the symptoms and 
lesions may suggest fowl cholera, a final diagnosis should not be made until 
the fowl cholera disease agent has been isolated and identified. 

DISPOSAL OF DEAD BIRDS 

The cholera organism is infectious and can easily be spread by infected wild fowl, 
domesticated live animals and or domesticated fowl such as chickens or turkeys. 
The decaying carcasses of dead turkeys will have viable organisms for at least 
3 months after death. 

These important facts indicate that prompt disposal of dead carcasses is necessary 
to prevent rapid spread in the flock as well as to other flocks. 

Virginia has a dead bird disposal law for the disposal of all dead fowl. All 
dead carcasses must be completely consumed by bu~ying in an approved incinerator 
or placed in an approved disposal pit. 

During the time the flock is infected with cholera it is necessary that the flock 
be checked several times daily and the dead birds picked up and immediately taken 
to the incinerator or disposal pit. If dead birds remain in pens or on range 
where other birds can devour them, the disease problem will be aggravated. 

Too often producers attempt to bury dead birds in a shallow trench or burn them on 
a brush pile. This is an outright violation of the disposal law and is not adequate 
control to prevent further spread of the diaease. 

One dead carcass can harbor enough organisms to infect many turkeys if they come 
in contact with it. Leaving dead carcasses on the ground will keep the cholera 
organisms viable even though they are exposed to sunlight and air. 



FOWL CHOLERA USES MANY MODES OF TRANSPORTATION 

The disease organism which causes fowl cholera is not particular ~bout its mode 
of travel. The disease organisms may hitch a ride on mobile equipment, trans-
ported equipment, or even on clothing and footwear. 

This disease may even "lie in wait" in the soil until a new, susceptible flock 
is introduced into the pen where a previous outbreak has occurred. Research has 
indicated that fowl cholera organisms can live for at least 3 months in garden 
soil. 

Research experiments by Van Es and Olney designed to study the influence of 
environment on the incidence of fowl cholera, found that the disease organisms 
causing fowl cholera had apparently disappeared from a yard 2 weeks after the 
last death and after all birds had been removed from the yard. 

Fowl Cholera can be carried into a flock of turkeys by contaminated equipment 
such as trucks, feeders, and waterers. It can easily be carried on contaminated 
clothing or footwear from an infected to non-infected flock. The role of rodents 
and wild birds in spreading fowl cholera has been partially investigated. Present 
information does not positively identify their role in spreading fowl cholera. 
However, fowl cholera disease organisms have been isolated from rats, mice, and 
several different species of wild birds. 

RECOVERED FLOCKS CAN BE DANGEROUS 

Flocks which have recovered from fowl cholera should be isolated and considered 
dangerous to non-infected ,flocks until removed for slaughter. 

Birds which have recovered from an attack of fowl cholera often carry the disease 
organisms in their body for at least 1 year. During this time they act as "carrier 
birds" and may infect other non-infected birds. They may also contaminate other 
items which may carry the infection to a new flock. 

After a flock has become infected with fowl cholera, it should be placed in 
strict isolation. All possible precautions should be taken to prevent the 
infect~on from being carried to neighboring non-infected flocks. Dead birds 
should be promptly and adequately disposed of to prevent dogs, cats, and other 
animals from acting as spreaders of fowl cholera. 

INFECTED FLOCKS SHOULD BE PLACED 
IN STRICT ISOLATION UNTIL SLAUGHTERED 

A flock proven to be infected with fowl cholera should be placed in strict 
isolation to prevent spread of the disease to neighboring flocks. All body 
excretions should be con~idered dangerous. The soil and equipment used with 
an infected flock could be contaminated with millions of cholera disease 
producing organisms. These organisms are anxious to hitch a ride by any 
means avilable to a non-infected flock. 

Birds dead from fowl cholera will also contain millions of the bacteria 
which cause cholera. These disease organisms can live in decaying carcasses 
for at least 3 months. 

Meat eating animals could spread the disease by eating or carrying diseased 
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carcasses. All dead birds should be promptly placed in a dead bird disposal pit 
or an incinerator according to Virginia law. 

Fowl cholera organisms may live 3 months or longer in some types of soil. Another 
flock should not be ranged on "contaminated" ground for at least 3 months.after the 
infected flock has been sold. 

PRECAUTIONS IN MARKETING CHOLERA INFECTED FLOCKS 

Fowl cholera in turkeys is contagious and marketing flocks that have been infected 
requires proper handling to avoid spread to other folcks. 

First, there should be extra care taken on the farm to keep the disease outbreak 
limited to one flock. 

Vehicles should not be driven from one flock to another. This could cause spread 
of the disease to more flocks. 

The caretaker should always wear boots that can be scrubbed and disinfected before 
going from the affected flock to other flocks .• Outer clothing should be scrubbed 
and disinfected as well as boots. 

The truck that hauls the flock to the processing plant should be a compartment 
type rack truck to facilitate washing down and disinfecting before going back to 
the farm. 

The processing plant should have adequate facilities for high pressure washing for 
the entire truck. Then apply a suitable disinfectant under pressure. The cab of 
the truck should be cleaned and disinfected each time before going back to another 
farm. 
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The catching crew should wear boots that can be scrubbed and disinfected after the 
infected flock is loaded. They should change their clothing and scrub and disinfect 
their footwear before going to another farm to load turkeys. 

The organism that causes cholera is so small it cannot be seen except under a 
microscope and it takes only a few hundred to infect a turkey. 

Only by following strict rules in handling flocks where an outbreak has occurred 
can the spread to other farms be avoided. 

VEHICLES CAN SPREAD FOWL CHOLERA 

Fowl cholera :i.s contagious and can be easily spread in various ways. 

Vehicles travelling from one flock to another can be an important factor in the 
spread of the disease. 

All feed should be delivered to the farm and unloaded into bulk feed bins. If 
cholera is present, the producer should use extreme care in feeding to prevent 
spread to other flocks. Feed delivery trucks should never be driven through 
confinement growing buildings because this hinders carrying out a sound 
preventative management program. 

Other vehicles, whether owned by caretakers or used by servicemen, should not 
be driven into pens or range areas. Walking in pens in clean, disinfected boots 
is essential in carrying out a sound preventative management program. 



May 1966 Circular 1027 



Virginia Dead Poultry Disposal Law 

Introduction 

The modern farm businessman recog-
nizes the importance of having a sanitary 
means for disposal of dead animals. He 
knows that convenient, sanitary, and fast 
disposal is imperative if he is to prevent 

diseases from spreading. 
The purpose of this publication is to 

provide farm businessmen with an insight 
into disposal systems that will best facil-
itate their operations. 

The Main Points of the Virginia Dead Poultry Law Are: 

1. It applies to any farm or premise 
where 500 or more birds are kept. 

2. It requires a disposal pit or incin-
erator on each such farm. 

3. It specifies a disposal pit must be 
at least 6' deep, at least 150 cubic feet 
in capacity, covered with at least 12" of 
dirt, and with one or more tightly covered 
openings. 

4. It defines an incinerator as a metal or 
masonry firebox in which dead poultry can 
be completely destroyed (burned to an ash). 

5. It makes it unlawful for any person 
to keep poultry, or to enter into a contract 
with any other person involving the raising 
or keeping of poultry' on any premise 
not equipped with a disposal pit or incin-
erator. 

6. It requires that all dead poultry 
be disposed of in a disposal pit or incin-
erator, and in no other way. 

7. It declares that violation is a mis-
demeanor under the law. 

Management and Security Practices Recommended for Farm Disposal 

1. Place tightly covered containers at 
the entrance of each poultry house for car-
cass accumulation. These containers 
should be emptied into disposal facilities 
every 24 hours. 

2. For good farm sanitation, each in-
dividual farm should be provided with a 
disposal system. 
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3. Farms using brooding equipment as 
incinerators should be equipped with other 
facilities to be used during warmer months. 

4. Incinerators should be equipped with 
a hinged top, a smokestack, a hinged ash 
door with a fastener and no other openings 
exceeding 12 square inches. Homemade units 
(Figure 3) (barrels and stoves) are rec-
ommended for poultry flocks not exceeding 
3,000 chickens; these units are not rec-
ommended for turkey flocks. 

5. A disposal pit should not be used 
after its contents reach 12" from the top 
of the pit. 
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l 
6. Lids on the openings of disposal 

pits should be constructed so they cannot 
be removed accidentally; also, lids should 
make the pit air- and water-tight. Both 
air and water reduce the effectiveness of 
material decomposition. Also, a lid that 
allows air to get into a pit will allow noxious 
gases to get out. 

7. Know your soil type before building 
a disposal pit. (See page 7.) 



Methods of Disposal 

Commercial Incinerators 

The most sanitary method for disposal 
of dead animals is cremation (Russell, 
1964). Commercial units are usually de-
signed with automatic timers. They may be 
purchased with one or more oil or gas 
burners, designed to be smokeless and 
odorless. The incinerators referred to in 
this publication may be purchased for ap-

ADV ANT AGES: 

Most sanitary method 
Convenient 
Portable 
Small volume residue 
Can withstand mortality 

variations 
Automatic 

TIPS: 
Locate incinerator downwind frompoul-

try houses and dwellings. 
Remove ashes daily to conserve the 

grates. 
Units may be installed in the open; 

however, by installing in a metal struc-
ture ($50 to $75) depreciation will be con-
siderably reduced. 

Smokestacks of commercial incinera-
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proximately $200 or more. Manually-
operated incinerators are available for $30 
or more. For known information concernlng 
companies advertising the sale of incinera-
tors, write the Animal and Dairy Division, 
Virginia Department of Agriculture, 116 
Reservoir Street, Harrisonburg, Virginia. 

DISADVANTAGES: 

High initial cost 
Operational and maintenance 

costs 
Some units produce smoke 

and odor 

Figure l 

tors should be installed at least 4' away 
from any wooden structures or trees be-
cause of the intense heat. 

Some companies with incinerators 
priced below $400 claim these units will 
consume normal loss from flocks ranging 
in number from 80,000 to 200,000 broilers; 
50,000 to 75,000 commercial layers; 50,000 
to 65,000 breeder chickens; and 30,000 to 
40,000 grown turkeys. 



Cost 
The approximate fuel cost of cremating 

100 lbs. of 3 lb. carcasses will average 
309. These costs will vary with weight, 
packing, and fat content of animals. A 
producer maintaining 10,000 commercial 
layers with an average mortality of 1. 5% 
per month will have a monthly disposal 

cost of approximately $9.38. This includes 
initial cost, depreciation (5 yr.), fuel, main-
tenance, and labor. 
Homemade 

For small flocks of up to 3,000 broilers; 
2,500 layers; or 1,500 breeder layers, a 
barrel or stove may be used. (See Figure 2.) 

~ --
-+--- Fuel Tank 

Post 

#---+--+--~+---+--+--- Top 
1,..,._-r-----1-Y alve 

-+--+---t-- 55 Gallon Barrel 

Disposal Pits 

Farm flocks not exceeding 4,000 turkeys, 
7,000 breeder chickens, 10,000 broilers, 
or 8,000 commercial layers may better be 
served economically by a disposal pit if 
soil and location are both favorable. It 
is recommended that Extension Agents, Ag-

ADVANTAGES: 
3 to 10 years usability 
Efficient disposal method 
No maintenance 
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riculture, soil conservation agents, or 
health departments be contacted before un-
dertaking construction of disposal pits be-
cause of the possibilities of water contami-
nation. 

DISADVANTAGES: 
Soil and drainage conditions are 

frequent causes of failure 
Water supplies may be jeopardized 
Inconveniently located 



Cost Disposal pit construction cost will 
be approximately 8~ to 12~ per cu. ft. if 
strong but low grade lumber is used. Un-

treated oak has been known to last under-
ground 10 or more years, and will usually 
outlast the usefulness of the disposal pit. 

Table (1) *cu. ft. capacity recommended per 1,000 bird units 

Cubic feet 2er 1,000 birds 
Number Turkeys Comm. Range 

1,000 units Broilers to 18 wks. Layers Turkeys 

* 3 to 10 *50 65 55 80 
11 to 30 30 40 35 45 
31 or more 20 35 30 40 

*Example: A unit of 3,000 broilers requires 150 cu. ft. (3 x 50). This figure 
represents the minimum pit size in Virginia. 

Methods of Construction 

Figures 3 and 4 illustrate construction 
technique. 

COVER 
MILK CAN ('..!. 6" 

!""' 

{·soARDS-

2" X 4'' X a'-12" O.C. 
111 BOARDS 9'-3" 

... 

6' MIN. ~--5·---~l 

l POST 

CROSS SECTION 
Figure 3 

Construction: The sides and ends of the 
excavated area should be reinforced with 
pressure treated post and planks or un-
treated oak post and planks. Cover the top 
of the pit with lumber 2'' thick, with the 
ends of the boards extending at least 1-1/2' 
over each side of the pit. Inlets for placing 
dead poultry should be located every 5' 
along the top. These inlets may be made 
from chimney flues or bottomless milk 
cans and should be at least 9" in diameter 
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J'-6" 5' 

- POST) 

PLAN FOR 500 LAYERS 
Figure 4 

or 8'' square. The boards on top of the 
pit should be covered with at least 12" 
of dirt and the area graded so that water 
will run away from the pit area. 

There are many different types of soil 
in Virginia. These soils differ widely 
in texture, drainage, depth, and color, and 
may affect adaptation to pit disposal sys-
tems. It is vitally important that soil 
characteristics be known before pits are 
constructed. 



Characteristics of soils suitable for disposal pits 

1. Locate disposal pit in soil where 
surface run-off is good, and at least 500' 
from springs or wells. 

2. Soils generally suitable for disposal 
pits have the following color variations in 
the subsoil: red, yellow, yellow-red, and 
yellow-brown. 

3. Avoid soil with gray color. 
4. A soil thickness of 7' to 8' over 

bed rock or pan layers is desired to reduce 
chances of underground water contamina-
tion. Avoid soils with clay pan or hard 
pan in the upper subsoil layers. 

5. Water table should be 6' to 8' 
below the bottom of the pit. 

6. Disposal pits should not be con-
structed on flood plains or on low- lying 
land where seepage water drains into the pit. 

Fast Decomposition 
Two factors necessary for fast decom-

position are heat and lack of oxygen. It 
is necessary to have the pit as deep and 
as tightly constructed as possible so that 

heat may build up and oxygen be kept 
out. Products are on the market to help 
facilitate decomposition in disposal pits, 
but these take months before a reduction 
in materials is noticed. It is suggested 
that you let the anerobic bacteria carry 
on their natural work of decomposing car-
casses. 

Other Disposal Systems 

Freezing: This method may be practical 
and justifiable for a poultryman who lives 
close to a rendering plant. He may want 
to equip his farm with a freezer and sell 
the frozen carcasses to the renderer for 
1/2~ or more per pound. 

Heated septic tank: Researchconducted 
at the University of Connecticut indicated 
that when the tank temperature was in-

creased, the time required to decompose 
materials was reduced. 

Chemicals: There are chemicals on 
the market that serve as catalysts in dis-
posal pits, and other companies are working 
on chemicals that will consume carcasses 
in a short time; however, to the author's 
knowledge no fast-acting chemical is cur-
rently available. 
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