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RECOMMENDED HATCHERY FLOCK MANAGEMENT AND HATCHERY SANITATION PROGRAM 

A quality control program must be set up and followed for· production of 

high quality chicks free from disease organisms. 

It involves: 

1. A hatching egg production program which provides strict sanitation 

and security management. 

2. A hatchery sanitation program that will prevent disease spread in 

the hatchery. 

3. A health monitering program in hatchery supply flocks and hatchery 

operation as a constant check for potential disease characteristics. This 

involves egg bacteriology, embryo bacteriology and visual observations. 

Frequent check testing for disease organisms, litter studies, and feed tests 

are recommended. 

HATCHERY FLOCK MANAGEMENT - CHICKENS 

1. Good quality first generation male and female breeding stock should 
be obtained from a reputable source. Test results and the experiences 
of others can serve as a guide for determining the source of this 
stock. 

2. Stock should be free of Pullorum-Typhoid and of Mycoplasma 
Gallisepticum (S-6). Whenever possible, check test stock for 
Mycoplasma Synoviae. 

3. Breeding stock in the form of day-old chicks will require the purchase 
of 15% - 20% more females and 20% - 25% more males than needed to fill 
breeding pens in order to provide adequate selection. 

4. Ten males should be provided for each 100 broiler-type hens, and 7 
males for each 100 leghorn-type hens. Additional information on 
breeder management can be obtained from VPI Publication 271, "Broiler 
Breeder Management." 

HATCHERY FLOCK MANAGEMENT - TURKEYS 

1. Turkey breeding stock for hatching supply flocks should be purchased 
from reputable foundation breeders each year. Performance of second 
generation stock is usually not satisfactory from standards of 
production efficiency. 
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2. Selection of the prospective hatching supply flock should be done 
before or at the age it will be marketed. Final selection of both 
toms and hens can be made at the time of blood testing. 

3. Purchase enough day-old poults to allow for 5 to 10 percent mortality 
and 10 percent selection pressure on hens and 25 percent on toms. 

4. For artificial insemination allow 8 to 10 light type and 10-12 males 
heavy type for each 100 hens. Select 3 to 4 extra toms per 100 hens 
at time of first selection to allow for culling and mortality at time 
of final selection. 

5. Stock should be negative for Mycoplasma Gallisepticum (S-6) and 
pullorum-typhoid paratyphoid free. When possible check test stock 
for Mycoplasma meleagridis (N-strain) and Mycoplasma synoviae as 
these mycoplasma are prevalent in many stocks at the present time. 

ARTIFICIAL INSEMINATION - TURKEYS 

1. Preferably this should be done once a week with first insemination 
when the first few eggs are found. Higher fertility results when 
bi-weekly insemination schedules are followed. 

2. Equipment must be clean. 

a. Wash all equipment in hot detergent water and rinse thoroughly. 
b. Sterilize in boiling water for 5 to 10 minutes. 
c. Dry, rinse in saline solution 1% before use. 

3. Keep semen samples clean. Manure and urates will destroy fertilizing 
ability of semen. Contaminated semen should be discarded. 

4. Collect and hold the semen at 80°F. using an aspirator. 

5. Use 0.025 - 0.05 cc. of semen per female. 

6. Use disposable straw and insert into oviduct as far as possible. 
Avoid injury during insemination as this may result in low fertility. 

7. Careful handling of flock plus good technique procedure will pay off 
in high fertility. 

HATCHERY FLOCK SANITATION 

Strict sanitation practices must be carefully followed if breeder flocks 
are to be kept free from disease. The following practices are recommended: 

1. All cul 1 or "pet" birds should be disposed of immediately when the 
flock is sold. Never allow birds to run loose outside. 

2. House and equipment including feed bins should be completely cleaned 
after disposal of the flock. All manure, litter, feathers, dust, etc., ~ 
must be removed and then the inside of the house and equipment 
disinfected with compounds such as quaternary anunonia, iodophor, 
cresylic and phenols. Do not mix compounds unless they are known 
to be compatible. 
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3. After new litter and the cleaned equipment has been replaced, the 
interior of the house may be fumigated with formaldehyde* when 
house temperature is above 60°F. and relative humidity is 70% or 
above. This procedure is ·effective for tight houses but not for 
open houses. 

4. Grass and weeds around the outside of the house should be kep~ 
closely cut. The use of a suitable spray around the foundation 
is recommended to keep down the weeds. Use of an approved insecti-
cide around the outside of the house is suggested. 

5. See that all windows and doors are screened with one-half inch mesh 
to prevent entrance of rodents, birds, etc. 

6. Make sure that all junk and trash is removed from around all buildings. 

7. Set up and maintain bait stations to help control rats and mice. 
(See VPI Publication 272.) 

8. Allow house to stand idle at least one week after it has been 
properly cJ.eaned, disinfected and fumigated, before new birds are 
placed in the structure. 

9. Do not allow visitors or domestic animals to enter any portion of 
the house. 

10. Keep doors locked on all houses, and post "keep out" signs. 

11. Caretaker of birds should not visit a neighbor's chicken house or 
permit neighbors to visit his. 

12. Outsiders, including servicemen or crews who must enter the poultry 
house, should wear disinfected overshoes. If birds are to be handled, 
clean coveralls and clean cap or hat should also be worn. (This 
would apply particularly to members of a service crew.) 

13. Do not use equipment or tools on another poultry farm nor allow such 
items from another farm to be used on your farm, unless it is thorough-
ly cleaned and disinfected. 

14. Do not permit other poultry on the premises. 

15. Use a minimum number of persons to care for the flock. Instruct 
caretaker(s) as well as the servicemen on the importance of strict 
sanitation. 

16. Dispose of the dead birds promptly with suitable equipment such as 
an incinerator or properly constructed disposal pit. 

17. All houses should have a means of water medication. 

*A new form of formaldehyde disinfectant is now available according to 
manufacturers; it is effective for clean or unclean surfaces. Its slow 
release principle reduces obnoxious formaldehyde odors. 
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SERVICEMEN AND SERVICE CREW'S SANITATION 

Require strict sanitation procedures for all service personnel as follows: 

1. Keep service vehicles clean and sanitized.* Live steam and a deter-
gent should be used before disinfecting. Cleanup should be accomplished 
between each farm where a flock is serviced. 

2. Before a member of service crew is allowed to enter any house, he 
should wear a clean and sanitized outer garment, sanitized rubber boots, 
and a clean disposable cap. 

3. After flock visitation has been completed, the outer garment should 
be removed, along with the paper cap, and placed into a covered 
container in the vehicle. Rubber boots should be disinfected. 

4. All coops, trucks and equipment must be steam cleaned and disinfected 
between farms. We also recommend that birds be transported to the 
disease laboratory in disposable boxes. The use of good common sense, 
good judgment, and the advice of a poultry pathologist is recommended. 

5. If autopsies are made, instruments, hand, and equipment should be 
cleaned and disinfected. 

POULTRY HOUSE VENTILATION 

1. Proper ventilation is one of the most important factors in the control 
of disease. Ventilation and heat are the keys to the regulation of 
humidity. 

2. Dust in the air, which will be present when the proper humidity is 
not obtained in the house, will irritate the respiratory tracts of 
poultry and will also serve as a vehicle for transport of disease-
producing organisms. 

3. Excessive moisture in the poultry house not only will cause wet and 
caked litter and subsequent disease problems, but will also result 
in concentrated ammonia fumes which also irritates the respiratory 
tract and eyes of chicks, poults, and mature poultry. Use of 20% 
superphosphate on wet litter is recommended to reduce ammonia. 

4. While at the present time it may not be economically feasible to 
filter the air that enters the poultry house, research has indicated 
that Marek's disease losses can be significantly reduced with the 
use of air filters. 

5. The approximate amount of fresh air that should be moved through 
the poultry house at various temperatures is given in the following 
table: (see page 5) 

*See footnote (page 3) for new formaldehyde disinfectant. 



SUGGESTED VENTILATION RATES FOR REPLACEMENT AND ADULT CHICKENS KEPT IN INSULATED FAN VENTILATED BUILDINGS 
(Minimum Amount of Air to be Moved Through Structure) 

Age of Approximate* Cubic feet of air Eer bird Eer minute when ou.tsid.e. temEera.ture, is.:. 
Bird Weight/Bird Below 2QOF • 200to 300F. 300 to 400F. 400 to soap. 50° to 60°F. 600 to 700F. 

(wks.) (lbs.) Lights Heavies Lights Heavies Lights Heavies Lights Heavies Lights Heavies Lights Heavies 
Lights Heavies 

1 0.15 .20 ~h~ ** ** ** ** . 06 .07 .09 .09 .13 014 .18 
2 0.28 .50 ** .07 .06 .12 • 09 .16 .13 .23 .18 .32 .25 .45 
3 0.45 .80 .06 .11 .10 .18 .14 .26 .21 .37 .29 .51 .41 • 72 
4 0.64 1.10 .09 • 15 .15 .25 .20 .35 .29 .51 .41 .70 .58 .99 
5 0.86 1.60 .12 .22 .20 .37 .28 .51 .40 .74 .55 1.02 • 77 1.44 
6 1.05 2.00 .14 .28 .24 .46 .34 .64 .48 .92 .67 1.28 .95 1.80 
7 1.26 2.42 .18 .34 .30 .56 .40 • 77 .58 1.11 .81 1.55 1.13 2.18 
8 1.47 2.61 .21 .37 .35 .60 .4 7 .84 .68 1.20 .94 1.67 1.32 2.35 

10 1. 79 2.98 .25 .42 .41 .69 .57 .95 .82 1.37 1.15 1.91 1.61 2.68 
12 2.19 3.33 .31 .47 .50 • 77 .70 1.07 1.00 1.53 1.40 2.13 1.97 3.00 
14 2.47 3.69 .35 .52 .56 .85 .79 1.18 1.14 1. 70 1.58 2.36 2.22 3.32 
16 2.58 4.06 .36 .57 .59 .93 .83 1.30 1.19 1.87 1.65 2.60 2.32 3.65 
18 2.82 4.42 .39 .62 .65 1.02 .90 1.41 1.30 2.03 1.80 2.83 2.54 3.98 
20>~ 3 .13 5.07 .44 • 71 • 72 1.17 1.00 1.62 1.44 2.33 2.00 3.24 2.82 4.56 
22* 3.33 5.43 .47 .76 • 77 1. 25 1.06 1. 74 1.53 2.50 2.13 3.48 3.00 4.89 
24>~ 3.56 5.78 .so .81 .82 1.33 1.14 1.85 1.64 2.66 2.28 3.70 3.20 5.20 

Adult~'( 4.4 7.14 .62 1.00 1.01 1.64 1.40 2.28 2.02 3.28 2.81 4.57 3.96 6.43 Birds 

*Average weight - Calculations based on female weight only thru 18 weeks and then 7.3% of the light and 10% of the 
heavies males. Adult bird weight will frequently be a little less at the beginning and a little more at the end 
of the season than that shown. 

>~Air infiltration around doors, windows, and other such places will usually take care of requirement. 

LI'\ 



- 6 -

TURKEY BREEDER HOUSING 

1. House turkey breeders in well insulated facilities for efficient 
operation. Buildings should be insulated to provide an R factor of 
12 to 15. 

2. Light conditioning is essential for breeders starting production 
between May 1 and November 1, so windowless houses or houses that 
can be darkened are desirable. Air intakes and exhaust ducts must 
be constructed to shut out all daylight. 

3. The ventilation system should provide a minimum of l~ to 2 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 for ducts 
used for light control. 

4. Minimum floor space allowance where using artificial insemination: 

Heavy type 
Light type 

Hens 

4 sq. ft. 
3 sq. ft. 

Toms 

7 sq. ft. 
5 sq. ft. 

5. Size of breeder pens in confinement should be not over 600 to 800 
birds. 

FEED QUALITY 

1. All pelleted or crumbled feed is desirable. The pelleting process 
of moist heat under pressure is a good combatant for the most common 
forms of disease producing organisms, Salmonella, Staphylococci, and 
the coliform groups. 

2. The use of bulk bins for feed storage is the most economical form of 
feed delivery and will minimize the risk of feed contamination. 
Bulk bins should be located so the feed deliveryman can fill them 
without entering the poultry house. 

3. Never allow truck drivers to enter pens. 

4. Clean and disinfect bins between flocks. Check bins frequently for 
moldy or wet feed that may have stuck in corners or cracks. 

VACCINATION PROGRAM - CHICKENS 

Since variations exist in disease conditions, physical facilities, 
degree of risk and many other variables, no one vaccination program 
can be suggested for all conditions. There are, however, several 
general recommendations that will be of benefit to hatching egg 
producers in Virginia. These are: 

1. Never vaccinate a sick flock. 

2. Never use out-dated vaccines. 

3. Know disease history before vaccinating any flock. 
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4. Keep all vaccines refrigerated as directed. 

5. Keep up-to-date and accurate records on all lot serial numbers of 
vaccines and dates of administering. 

6. Use powdered skim milk with all water virus type vaccines (3.2 oz. 
per 10 gallons of water). Milk protein neutralizes any small amounts 
of sanitizer that may be present, and the virus remains alive and 
potent much longer when milk proteins are used. 

7. Use prepared vaccine immediately after dilluent is added. 

8. Follow explicit directions of manufacturer for dosages. Never 
stretch a vaccine dosage. 

9. Do not mix two or more vaccines when multiple vaccines are given. 
Give each vaccine separately except for bronchitis and New Castle. 

10. Destroy unused vaccine to which the dilluent has been added. 

Vaccination 

New Castle 
(low risk area) 
(high risk area) 

Bronchitis (Mass. 
strain) usually 
given as a com-
bination vaccine 
with New Castle 
disease 

Suggested Vaccination Schedule* 

Age to Be Given 

10 to 20 days & 14 to 15 wks. 
4 days, 4 weeks, & 14 to 16 wks. 
4 days to 20 days & 14 to 16 wks. 

Fowl Pox 6 to 10 weeks 
Avian Encephalomyelitis 5 to 12 weeks 

Method of Administration~'<"* 

Drinking water, Dust 
Spray and Intranasal 
Same as for New 

Castle Disease 

Wing web 
Water 

*All vaccinations should be completed at least 4 weeks prior to movement of 
layers to the laying house. 

**RECOMMENDATIONS OF THE VACCINE MANUFACTURER ON USE, STORING, MIXING AND 
ADMINISTRATION SHOULD ALWAYS BE CAREFULLY FOLLOWED. 

VACCINATION PROGRAM - TURKEYS 

Conditions may vary in areas where turkey breeders are kept so that an 
exact vaccination schedule cannot be determined for all producers. 

However, many turkey breeder flocks are in areas of concentrated turkey 
and chicken production. The following diseases should be considered in setting 
up a vaccination program. 



Vaccination 

Fowl Pox 

New Castle* 

Erysipelas** 

Cholera*** 
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Before 24 weeks 

23-25 weeks 

12-14 weeks repeat 
22-24 weeks 

7-8 weeks, 12-14 
weeks, 20 weeks, and 
25-26 weeks 

Method 

Feather folicles or sub-
cutaneous in thigh or leg 

Wing web 

Subcutaneous in neck 

Subcutaneous in neck 

*If New Castle becomes a problem, vaccinate at 2 to 3 weeks and 4 to 15 weeks 
in addition to above recommendation. 

**Erysipelas is not likely to be a problem if turkeys are isolated from swine. 
Since it is a killed bacteria, it should be used at least twice for turkey 
breeders. 

***Cholera bacterin with Pl662 serotype included should 
recommended that breeders be vaccinated with present 
after they are in egg production. 

be used. It is not 
commercial bacterins 

FLOCK HEALTH RECORDS 

To have an effective quality control program, a health record must be kept 
on each flock. This will allow one to follow progeny from breeders and help 
detect problem flocks from good flocks. Records should include: 

1. Hatch date 

2. Brooding farm 

3. Number started 

5. Dates and types of vaccines 

6. Dates of disease outbreaks and 
treatment 

7. Lighting and Feeding systems used 
4. Number and percentage housed 

(Suggested forms available from VPI Poultry Science Department) 

ON-FARM EGG HANDLING 

1. Keep all nests clean and supplied with adequate nesting material, or 
use roll-away nests. Insufficient, improperly placed, or poorly 
managed nests will result in increased number of floor, dirty, and 
cracked eggs, and lower hatchability and increased bacterial 
contamination. 

2. Remove all cracked eggs. 
or steel wool or properly 
Turkey eggs should be dry 

Dry clean slight dirties with sandpaper 
wash using a good sanitizing detergent. 
cleaned only. 

3. Keep egg storage and work room clean and sanitized to safeguard 
against mold and bacterial contamination. 
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4. Collect eggs at least three times per day. Use clean, disinfected 
plastic flats for egg collection. 

5. 

6. 

7. 

0 0 Egg holding rooms should be kept at a temperature of 60 F. to 65 F. 
and a relative humidity of 70% to 80%. Air sample egg holding rooms 
every month. (See page 14) 

If eggs are held longer than 4 or 5 days, turn case 90° twice a day. 

Spray eggs with sanitizer (80 PPM Chlorine dioxide or 200 PPM of 
Quaternary Ammonia or 50 PPM Iodophor) or fumigate eggs shortly 
after collection with formaldehyde. If spraying is practised, use 
the following procedures: 

a. 

b. 

c. 

d. 

Use a hand sprayer or fogger that gives off a fine spray. 

0 0 Use 65 F. to 75 F. temperature water. It is important not to 
use cold water. Use water that is about the same as room 
temperature. 

Eggs should be sprayed immediately after each collection, either 
in an individual plastic egg flat, or an egg basket not more 
than one-half full, after slightly soiled eggs have been cleaned 
with sandpaper buffer or steel wool. (Heavily soiled eggs should 
be removed.) 

Eggs should be left unpacked until they have dried. 

e. At the end of the day, the disinfectant remaining in the sprayer 
should be sprayed on the walls and floor of the egg room. This 
will help to add the necessary moisture in addition to controlling 
the buildup of bacteria and mold in the egg room. 

8. As an alternative, eggs may be fumigated in a fumigation cabinet as 
soon as they are gathered using recommended amount of formaldehyde in 
liquid or dry form as recommended by manufacturer. 

9. Turkey eggs should be fumigated as soon as gathered in fumigation 
cabinet. Either liquid or dry fumigation processes can be used. 
Temperatures of cabinet should be at least 60°F. and relative 
humidity 70% or higher. 

10. Dipping of turkey eggs has been tried with varying degrees of success. 
Proper equipment is essential if eggs are to be dipped to reduce egg 
shell and egg-borne disease. Tylosin is generally used for dipping. 
Tylosin may be combined with iodophors or quaternary ammonia to 
control those organisms not affected by tylosin. 

WATER BACTERIOLOGICAL TEST 

All sources of drinking water for chickens should be tested for micro-
organisms and mineral content. Following are tests that have a practical 
use in a poultry farm or hatchery operation: 
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1. Coliform test - Run by the standard water analysis technique 
(Confirm on E.M.B. agar or E. Coli). 

2. Staphyloccoccosis - Use standard technique or use direct streaking 
if high level is expected. Streak to Mannitol Salt or Staph Medium 110. 

DRINKING WATER STANDARDS FOR POULTRY 

Total dissolved solids (desirable) 
Total dissolved solids (permissible) 
Total alkalinity 
Total Nitrates 
Total Sulphates 
Total Chlorides 
E. Coli 

Mineral Tolerances 

Lead 
Arsenic 
Selenium 
Chromium (hexavalent) 
Fluorine 
Nitrate-Nitrogen 
Nitrate-Nitrogen (For Humans) 

HATCHERY 

GENERAL SANITATION AND SECURITY MANAGEMENT 

Recommended levels (P.P.M.) 

500 
1000 
400 

45 
250 
250 

Negative 

Mandatory upper limits p.p.m. 

0.05 
0.05 
0.01 
0.05 
1.50 

30 
10 

1. Put "Keep Out" signs and locks on all doors. Have a special visitor's 
office. 

2. Allow no service or field men in hatchery, except offices. 

3. Do not allow egg pick-up drivers to enter egg holding room. Use 
hatchery personnel for receiving eggs. 

4. Require strict sanitation practices for service personnel, sexors, 
their equipment, etc., before being allowed to enter hatchery. 

5. Keep portable foot baths at all doors. Clean pans and change dis-
infectant daily. 

6. Never bring chicks from another hatchery into your hatchery. 

7. Clean and disinfect all delivery trucks between hatches. 

8. Handle and tray eggs in egg room only. 

9. Egg holding room should be kept at a temperature of 60°F. to 65°F. 
and relative humidity of 70% to 80%. 
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10. Fumigate all reused chick boxes or use clean, disinfected plastic 
boxes. Fumigate all fiber egg cases and flats used for egg delivery 
to hatchery. 

11. Provide for efficient, straight-line work patterns. Hatchery layout 
may even have to be altered in some instances to eliminate the spread 
of harmful organisms and minimize traffic flow. 

12. Do not allow your office personnel in the main hatchery building. 

13. Keep hatchery equipment organized in its proper location. A dis-
orderly and cluttered hatchery is difficult (or impossible) to keep 
clean. 

14. Thoroughly vacuum clean all tops of incubators and hatchers every 
hatch day. Bacteria and viruses as well as fungi are distributed 
by dust particles. 

15. All machines should be emptied at least once a year, torn down, 
completely cleaned, disinfected, painted and fumigated before being 
put in operation. 

16. Air sample monthly all machines, hatchery work and storage rooms. 
(See page 14 - Air Sampling Data) 

HATCHERY VENTILATION 

1. Use air filters on all intake fans. Clean or replace filters 
regularly. 

2. Exhaust air directly outside. All hatchers should have separate 
exhaust vents to outside of building. Exhaust fans should be 
located as far from intake fans or inlets as possible. 

3. Use a humidifying system in the room to help maintain proper 
humidity in setters and hatchers. A level of 70% to 80% is also 
recorrunended in the area where chicks or poults are graded and 
boxed for delivery. 

4. Provide a pattern of air flow to all areas that will minimize the 
spread of harmful organisms. 

FUMIGATION 

Setters - Eggs which have not been fumigated prior to setting should be 
fumigated as soon as possible after setting (preferably within 12 hours; do 
not fumigate between the 24th and 84th hours of incubation). The following 
procedure should be used for fumigation: 

1. Determine cubic feet of capacity of incubators and calculate the 
amount of fumigant necessary. Use 0.4 gm. potassium permanganate to 
0.8 cc. formalin (37.5% strength). Use earthenware or enamelware 
containers which have a capacity of 10 times the volume of fumigant 
needed or dry formaldehyde as recorrunended by manufacturer. 

2. Set eggs and allow temperature and humidity to attain normal operating 
levels. 
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3. Release fumigant into incubator. 

4. Close vents and door but keep circulating fans operating. Continue 
fumigation for 20 minutes with normal operating levels of temperature 
and humidity. 

5. After 20 minutes of fumigation has been accomplished, open vents to 
normal operating position. This will allow fumigant to dissipate. 

HATCHERS 

Empty hatchers should be fumigated between each hatch. After the interior 
of the hatchery has been thoroughly cleaned and the cleaned trays returned, the 
following procedure should be followed: 

1. Determine cubic feet of capacity of hatchery and calculate the 
amount of fumigant necessary. Use 0.6 gm. potassium permanganate 
to 1.2 cc. formalin (37.5% strength). Earthenware or enamelware 
container for fumigant should also be used in the hatchers. 

2. Release fumigant into hatcher. Close doors and vents and leave 
closed at least 3 hours (preferably overnight). 

3. Transfer eggs into hatcher; allow temperature and humidity to attain 
normal levels. 

EGG TRUCK 

1. Thoroughly wash and disinfect cab daily. 

2. Boots of truck driver should be washed with freshly mixed solution of 
suitable disinfectant at each loading and unloading. 

3. Truck and driver should not enter Mycoplasma gallisepticum (S-6) 
negative farms. 

4. Egg cases from farm should be handed to driver from houses so that 
driver does not enter houses. 

HATCHERY 

1. No "Dirties" should be washed or set. 

2. Keep eggs and cases separate for each farm. 

3. Egg vacuum lift should be kept clean, especially the vacuum heads. 
Thorough scrubbing and dipping in a tray of disinfectant after 2-4 
hours of use is recommended. 

4. Egg flats should not be put on the floor. Fiber flats showing visible 
dirt, manure, yolk, etc., should be removed and destroyed. The use of 
plastic flats is desirable. 

5. Egg trays should be cleaned and sanitized prior to receiving the eggs. 
Any trays showing visible dirt or foreign material should be returned 
for additional cleaning before being used. 
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6. Chick boxes and pads should not be stored in incubator or hatching 
rooms. Prevent air movement from storage rooms to incubator and 
hatching rooms. 

7. People who must enter hatchery must wear clean clothes daily. Workers 
should wash hands and disinfect shoes between work stations. Eliminate 
or at least minimize any travel between incubator, egg and hatching 
rooms. 

8. Egg holding room should have separate rooms for cooling or preheating. 

9. Floors and all exposed areas should be cleaned after each hatch or 
at least twice a week. A suitable detergent sanitizer should be used 
for this cleaning, followed by mopping with a disinfectant. 

INCUBATOR ROOM CLEANUP 

1. As soon as eggs have been transferred to hatcher after incubation, 
all trays, racks, and door traps should be removed. All debris, dirt, 
etc., should be removed from the floor. 

2. Fan boards should be lowered and compressed air should be used to 
blow away remaining debris on upper areas and setter columns. Fan 
boards can then be repositioned and floors re-swept. 

3. Inside walls of the incubators should be scrubbed and a detergent 
sanitizer used on exposed surfaces. Particular emphasis should b~ 
given to the cleaning of corners and floor seams. 

4. Floor traps should be thoroughly rinsed with pressure hoses. Trays 
should be scrubbed until completely cleaned. A vat may be used to 
soak loose particularly soiled areas, or a mechanical tray washer 
may be used. 

5. Check fan boards, door mouldings, fans, motors, humidifying ducts, 
wall surfaces, and all accessible surfaces to see that they are 
completely clean. 

6. Trays and racks should be leveled and all equipment put back in 
place. Floors should have been mopped with suitable disinfectant; 
an iodine solution such as iodophor (100-125 ppm) is suitable. Other 
disinfectants are also available. 

HATCHERY ROOM CLEANUP 

1. After hatchers have been emptied, all surfaces should be power washed 
with warm water to remove all loose debris. 

2. All removable parts should be detached and hand scrubbed. 

3. All surfaces should be power washed and then scrubbed with suitable 
detergent sanitizer. 

4. All floors should be mopped with suitable disinfectant and allowed 
to dry. 
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5. Reassemble removed parts. 

6. Fumigate as outlined under fumigation secti.on. (See page 11) 

7. Hatcher room should be cleaned with detergent sanitizer. Make sure 
that all drains are flooded and disinfected. Trash cans should be 
emptied, plastic liners discarded and the cans themselves washed 
and sanitized. Replace new liners in cans and put cans back into 
position. 

CHICK TRUCK 

1. Power wash inside of truck daily and sanitize. Fumigate while truck 
is still wet with two containers of fumigant. Use 20 ounces of 
formalin with 10 ounces of potassium permanganate with temperatures 
above 60°F. and relative humidity of 70%. 

2. Power wash the wettable areas of the cab daily, and sponge off areas 
that cannot be washed. Use a good disinfectant on the sponge. 

3. Insist that truck driver wear clean uniform daily. He should also 
remove his boots and use foot pans prior to entering hatchery. 

CLEANUP FOR HATCHERY EXTERIOR 

1. Keep closely mowed all grass, weeds, etc., in hatchery yard and 
around all buildings on the ground. 

2. Remove at frequent intervals all junk, empty drums, etc., from and 
around all buildings. 

3. Screen out all birds, rodents, etc., that might enter hatchery. 
This might also include rodent bait-stations at points of entry. 
(VPI Publication 272) 

USE OF AIR SAMPLING DATA 

1. The Virginia Department of Agriculture Laboratory at Harrisonburg is 
providing air sampling service. If your hatchery is not now using 
this service, it is recommended that you do so. 

2. Air sampling rating classifications for bacteria and mold counts are 
provided in air sampling reports. Every hatchery operator should 
continually strive for an excellent or good rating. Bacterial counts 
should be under 20 and molds under 2. A higher rating indicates lack 
of cleanliness. 

3. While it is recognized that during times of hatching, etc., high 
counts will, at these times, be unavoidable, high counts in areas 
over extended periods of time indicates something less than adequate 
procedures in the way of sanitation. 

4. If counts are high in certain areas, do a thorough job of cleaning 
and disinfecting problem areas. Re-scouring and re-disinfecting may 
be necessary. 
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HATCH BREAKOUT SYSTEM FOR DISEASE DETECTION 

1. Every 4 weeks or whenever trouble in a flock is suspected, candle 
and then break out 25 to 30 eggs from 3 trays of each flock. 

2. Keep machine records as well as flock records; this will aid in 
detecting any build-up of contamination in a particular machine, as 
well as detecting flock problems. 

3. The following breakout data should be assembled: 

a. Flock number e. Early dead 
b. Total hatch f. Late dead 
c. Cracks g. Pipped dead 
d. Infertiles h. Culls 

INCUBATION TROUBLE-SHOOTING GUIDE 

The following trouble-shooting guide has been prepared. While much of 
the information included is not original, in the sense that it has not been 
prepared by one man, appreciation is expressed to Dr. H. P. Van Krey, 
Research Physiologist, VPI Poultry Science Department, for his efforts in 
getting the material together. (See pages 16, 17 & 18) 

HATCHERY WASTE REMOVAL 

1. As soon as hatch is off, use large vacuum cleaner to remove all dust. 

2. Damp trays with a fogger before emptying hatch refuse to help reduce 
dust. 

3. Burn hatch refuse immediately. If cansare used, put plastic bag 
inside cans and seal after filling. 

4. Never empty trays near an intake fan. 

5. Clean and disinfect all equipment and rooms. 

CHICK QUALITY CHECKS 

This phase of a quality control program is to learn, as soon as a 
flock starts in production, the potential disease status of the breeders. 
Take a sample of culls and pips from the first hatch and each week thereafter. 

1. Examine pips and culls for air sac lesions. 

2. Run Mycoplasma gallisepticum antigen test on blood if trouble is 
apparent in the flock. Seek competent advice. 

3. Run tests in flock for E. Coli if quality of chicks indicates 
problems. 
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INCUBATION TROUBLE SHOOTING GUIDE 

Making indicated candling tests with references to the following 

observations and probable cause chart can frequently help determine the cause 

of hatchability problems: 

Candling Tests: 

Candling tests can be made: 

A. For Chickens: After 5 or 6 days of incubation and on 18th 

day of incubation when the eggs are transferred to the hatcher. (One should 

not expect more than 8% of the eggs to be infertiles and dead embryos at the 

first candling and less loss than this should show up between then and the 

second candling.) 

B. For Turkeys: After 8 or 10 days incubation and on the 24th 

day of incubation when the eggs are transferred to the hatcher. (One should 

not expect more than 14% of the eggs to be infertile and dead embryos at the 

first candling and less loss than this should show up between then and the 

second candling.) 

Abnormalities Observed and Probable Cause: 

Observation 

A large number of true infertile 
eggs 

Early dead embryos 
1. Deaths prior to incubation 

(Fertile no development) 

2. Deaths early after incuba-
tions (positive development) 
(blastoderm without embryo) 

Possible Cause 

1. Too few or too many males. 
2. Preferential matings. 
3. Age of males - either too young or too old. 
4. Improper artificial insemination techniques. 
5. Disease such as Newcastle or fowl pox. 

1. Stale semen. 
2. Eggs held at too low a temperature 

below 40°F. 
3. Eggs held too long before incubating 
4. Borderline nutritional deficiencies. 

1. Stale semen. 
2. Eggs held at too low a temperature. 
3. Eggs held too long before incubating. 
4. Borderline nutritional deficiencies 
5. Eggs not gathered sufficiently often 

in hot weather. 
6. Genetic abnormalities. 
7. Inbred strains of birds. 



An abnormally high incidence of 
blood rings 

Blood rings along with embryos 
stuck to the shell membrane. 

A high incidence of dead embryos 
at time of 2nd candling. 
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1. Eggs stored at temperatures exceeding 80°F. 
prior to incubation (60-65°F. optimum) 

2. Eggs not gathered frequently enough in hot 
weather. 

3. Improper incubation temperature - too high 
4. Temperature fluctuating widely the first 

several days of incubation. 

1. Eggs not turned a sufficient number of 
times (6 times per day) 

2. Eggs not being rotated sufficiently 
(45° from vertical) 

1. Nutritional deficiencies (vitamins or minerals) 
2. Hereditary lethals. 
3. Suboptimal incubation temperatures 

(too high or too low) 
4. Disease - (salmonelloses such as pullorum, 

infectious sinusitus, etc.) 
5. Eggs improperly turned - see above. 
6. Improper ventilation - faulty ventilation 

patterns leading to oxygen deficiencies. 

Removal of Hatch 

Usually about half of the total mortality is detected when removing a hatch, and 
it is important that one be on the lookout for any condition that is repeated 
a number of times to aid in making a proper diagnosis. 

Observation Possible Cause 

A large number of unhatched intact 1. Disease 
eggs. 2. Nutritional deficiencies 

A high incidence of pipped eggs. 

Large number of chick culled for: 

1. Spraddlers 

2. Curled Toes 

3. Shortened legs 

4. Weak legs 

3. Unstable temperatures midway through the 
incubation period. 

4. Genetic lethals. 

1. Humidity too low during hatching period. 
2. Humidity too high during hatching period -

birds down. 
3. Insufficient oxygen during hatching period 
4. Low temperature throughout the incubation 

period. 

1. Hatching trays too smooth (use crinoline 
in trays) 

1. Nutritional deficiency. 
2. Genetic abnormality 

1. Nutritional deficiency. 
2. Genetic abnormality. 

1. Nutritional deficiency. 



5. Weak Birds 

6. Wet Birds 

Large number of: 

1. Rough navels 

2. Birds overly large 

3. Birds small 

4. Mushy Birds 

5. Bad Odor 

6. Sticky Birds 

7. Birds with labored 
breathing 

8. Dead after hatching 

9. Birds with inconsistent 
abnormalities. 

Time of hatch: 

1. early hatch 

2. late hatch 

3. non-uniform 
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1. Temperature too high in the hatching unit. 
2. Humidity too low in the hatching unit. 

1. Temperature too low in the hatching unit. 
2. Humidity too high in the hatching unit. 

1. Temperature too high. 
2. Wide variations in temperature. 

1. Humidity too high in the hatching unit. 

1. Sma 11 eggs . 
2. Temperature too high in the hatching unit. 
3. Humidity too low in the hatching unit. 

1. Naval infection ( ompha lit is or mushy chick 
disease). 

2. Poor ventilation in the hatching unit, 

1. Omphalitis. 

1. Temperature too high in the hatching unit. 
2. Humidity too low in the hatching unit after 

the pipping process had started. 

1. Humidity too low in the hatching unit. 
2. Respiratory disease. 
3. Excessive fumigation - 35 cc. formalin and 

17.5 g, KMn04 /100 cubic feet of hatchery 

1. Over crowding on hatching tray. 
2. Insufficient oxygen. 
3. Omphalitis. 

1. Check mechanical operation of equipment. 

1. Temperature too high throughout 
incubation. 

1. Temperature too low throughout incubation. 
2. Inbred strains of birds. 
3. Eggs held too long prior to incubation. 

1. Eggs held too long prior to incubation 
2. Inbred strains of birds 
3. Eggs of varying ages. 
4, Extreme variation in egg size. 
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