Appendix
Support Material

For use when conducting a Chick Embryology unit
where fertilized eggs are incubated and hatched.

* Incubation/Embryology Checklist
Incubator Daily Record

Reasons for Poor Hatches

After the Chicks Hatch

Questions Most Asked by Teachers
Questions Most Asked by Students

Follow-up Material
* Certificate of Participation
* Follow-up Worksheets
* Post Test




Incubation/Embryology
Checklist

Pre-hatch Checklist

When you receive your incubator

J

Wash it thoroughly with a damp cloth using a diluted bleach solution (9 parts water : 1 part bleach),
then let it dry.

Set it up away from drafts, direct sunlight, and traffic paths.

Regulate the temperature between 99°F to 100°F 2 or 3 days before you begin incubation of fertile
eggs. Maintain room temperature between 70°F and 75°F.

Make sure you have a reliable and accurate thermometer.
Be sure the thermometer is placed at egg level.

Fill rings in bottom of incubator with distilled water and keep full.

Incubation and Hatching Checklist

J

J

Wash your hands thoroughly before setting eggs in the incubator.

Make sure the incubator water channels are full of water.

Mark an “X” on one side and an “O” on the other side of each egg with a pencil.
Best day of the week to set your fertile eggs is Tuesday or Wednesday.

Regulate temperature between 99°F and 100°F.

Turn your fertile eggs three times a day until the 18th day of incubation. Wash your hands
thoroughly before handling the eggs. Keep records on turning the eggs.



‘A Eggs can be candled on day 7, 14, and 18 of the incubation period.

‘A On the 18th day, place a thin layer of cheesecloth over the wire rack, then place the eggs on the
cheesecloth.

' Increase relative humidity in the incubator.

Post-hatch Checklist

A Set up a brooder box.

A Acquire feed in advance of hatch.

A Place fresh cat litter, cedar or wood shavings in the bottom of the brooder box.
(A Regulate the temperature around 95°F.

A Provide water for chicks after they are placed in the brooder box.

A Decide in advance of hatch what you will do with the baby chicks.

(A After hatch, clean your incubator with a diluted bleach solution (9 parts water : 1 part bleach).

This information was adapted from material prepared by Gary S. Davis, North Carolina State University
K.W. Koelkebeck
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Reasons for Poor Hatches

Poor results in hatching commonly are caused by the improper control of temperature or humidity.
Improper control means the temperature or humidity is too high or too low for such a long period of time
that it interferes with the normal growth and development of the embryo.

To obtain the best possible hatch, keep the correct temperature as constant as possible for the entire
incubation period. There may be a fluctuation of 1 or 2 degrees, but there should not be prolonged
periods of high or low temperature. High temperature is especially serious.

An incubator that is run warm will tend to produce an early hatch. One that is run cold will tend to
produce a late hatch.

To obtain the proper temperature reading, place the bulb of the thermometer so it is on a level with
the place where the embryos will begin to develop in the eggs. This is approximately '/s-inch below the
top surface of the shell when the egg is on its side. This applies to chicken, duck, pheasant, quail, and
other species’ eggs. The bulb of the thermometer should not be in contact with an egg.

Check the thermometer! Is it accurate? An error of 1 degree for 21 days can seriously interfere with
embryo growth.

To check the incubator thermometer, place the bulb next to the bulb of a clinical (the oral kind used
to check body temperature) or a laboratory thermometer. Hold under lukewarm tap water and compare
the readings. Make an adjustment for any error in the incubator thermometer.

A thermometer in which the mercury column is split will not give an accurate reading. It is no good;
dispose of it.

Rarely is the humidity too high in a still-air incubator. Normally, it tends to be low. Thus, the water
pan should cover at least one-half of the surface area of the incubator.

The humidity should be raised during the last 3 days of incubation. Adding another water pan or
a wet sponge helps to do this. Embryos need considerable moisture to hatch properly and easily. High
humidity tends to produce a late hatch; low humidity an early hatch.

DO NOT turn the eggs the last 3 days of incubation. The embryos are moving into hatching position
and do not need to be turned. Keep the incubator closed to maintain proper temperature and humidity,
but DO NOT seal it tightly because the embryos need oxygen.

The longer eggs are held before setting, the lower the hatchability will be. Try to set eggs before
they are 10 days old.

Allow the newly hatched chicks to dry out in the incubator until they fluff up. Then place them in a
brooding unit.

For additional information, refer to PNW 478, Hatching Small Numbers of Eggs, Oregon State
University Extension Service, reprinted 1995.



After the Chicks Hatch

Adapted from The Avian Embryo, Extension Bulletin 633, The Ohio Cooperative Extension Service,
The Ohio State University, 1978

Brooding Chicks for a Few Days

Live chicks may be kept for display and additional study if proper care and facilities are provided.
It is important to protect, feed, and water them to ensure their comfort. Remember to find a good
permanent home for the chicks after the period of classroom observation is over. If no appropriate
home for the chicks can be found, it is better to destroy them than allow them to suffer and die through
maltreatment.

Although there is no definite period of brooding, a maximum of 10 days is probably enough time for
students to gain insights into the chicks’ behavior, eating habits, etc.

Equipment and Supplies
for Brooding up to 12 Chicks

* Container approximately 28" x 25" x 14"

* Gooseneck lamp with a 6075 watt lamp to keep chicks warm

* Shavings as litter material —large enough so chicks won’t eat them
* Feed Tray —shallow yet sturdy so chicks won’t upset it

* Feed —chick starter

* Waterer—closed system preferably so chicks won’t step in it
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Procedure

A simple brooding unit may be used to keep a few chicks for a short period of time. The principles
of brooding are the same regardless of the number of chicks in the flock. The above figure shows a
set-up of a simple brooder. The shape and quality of the container is not important as long as it is large
enough to house the chicks and adequately contain the equipment.

Note the position of the lamp. Chicks must be able to get away from direct heat, so having the lamp
at one end with a slightly cooler area at the other end of the container is advisable. A 60-75 watt bulb
normally provides enough warmth. The neck of the lamp should be adjustable so that it can be moved
closer to the chicks if they appear cold. Comfortable chicks usually are distributed evenly throughout the
floor area of the brooding unit rather than clustered together.

Ideal Temperature

Age of Chicks Temperature
1 day to 1 week 95°F under the light bulb
1 week to 2 weeks 90°F under the light bulb

When to Place Chicks in Brooder

Once chicks have hatched and appear dry, remove them from the incubator and place them into
the brooder. It is best to wait until most of the chicks have hatched before moving them to the brooder.
Disrupting the environment within the incubator can cause problems for those chicks still hatching. For
example, if hatching chicks get too dry, they tend to stick to their shells, thereby lessening their chances
for a successful hatch.

Remember, all domestic animals depend on human beings for survival. Make sure the chicks are
properly housed, kept warm and out of drafts, and have food and water. This means having students
check the brooder in the morning, at noon, and at the end of the day.



Questions Most Often
Asked by Teachers

1. Humidity—How do you know what’s enough or too much?

In small classroom incubators, there is no exact or precise way to measure humidity. Hygrometers
do not work well in these incubators. If you have a factory-made incubator, keep water in the
receptacle(s) all the time. If you have made your own incubator, use a water pan or pans equal in size to
at least one-half and preferably more of the incubator’s floor space. During the last 3 days of incubation,
place moist sponges or cloths in the incubator to increase humidity, but don’t let the sponges or cloths
come into contact with the eggs.

2. Is the Cornish breed of chickens in the English class the ones
that are sold as Cornish hens?

Not the pure Cornish. A cross of Cornish and usually White Plymouth Rocks are used to produce the
Cornish hen, also called Rock Cornish and Rock Cornish Hens. Rock Cornish Hens are actually small
broilers.

3. What breed of chickens is used for cock fighting?

Fighting cocks come mostly from varieties of, or crosses with, the Old English breed. It should be
noted that it is illegal to fight cocks in Oregon, but breeding or keeping fighting cocks is OK.

4. How many eggs can be set in an incubator?

The rule of thumb is that an average “Large” egg placed on its side (long axis) covers 3%/
square inches. So, by calculating the floor area of an incubator in square inches and dividing by 3%/4,
the approximate number of eggs is estimated. However, the space required for two eggs should be
subtracted to allow for the space taken up by the thermometer.

5. How can a person tell a fertile egg from an infertile one? or
when an egg was fertilized?

It is not possible to visually distinguish between fresh, whole fertile and infertile eggs. After they
have been incubated 3 days, a small reddish area with blood vessels extending from it will be visible
in fertile eggs when they are candled or broken out; infertile eggs will be clear. When broken out, fresh
infertile eggs show a smaller, whiter germ spot than fertile ones because call division has not occurred in
the infertile ones but has in the fertile ones, making their germ spots larger and not as pure white. There
is no practical way to tell when an egg was fertilized.



Questions Most Often
Asked by Students

1. Can two chicks hatch from one egg?

Yes. It is a rare occurrence. When two chicks hatch from the same egg, the egg usually has two
yolks. The development of twin chicks from single-yoked eggs is very infrequent; and when it does
occur, the single yolk has two blastoderms (fertilized germs). We have no knowledge of Siamese twin
chicks ever being hatched.

2. What is a double-yolked egg?

It is an egg that has two yolks in it. Both yolks were ovulated (released) at or about the same time
and enclosed in the same shell. Many eggs with double yolks occur when young adult female chickens
first start producing eggs. Their egg-forming organs are not adjusted or not yet synchronized, so two
yolks are released together. Shortly after egg production starts, the chickens’ bodies adjust, and for
the most part, they then lay eggs with only one yolk. But, there are some chickens which inherit the
characteristic to lay double-yolked eggs and continue to do so throughout their lives. Some chickens
may lay eggs with as many as five yolks!

3. If a female chicken is hatched with about 4,000 ova and lays only
240 to 250 eggs a year, what happens to the remainder of the ova?

Depending on the state of health and condition of the chicken, they can continue to exist in the hen’s
body ready to form a yolk or they can be absorbed by the hen’s body.

4. Can I hatch the eggs I buy at the store?

No. The eggs in grocery stores are infertile and will not hatch.

5. If a mother hen sits on a fertile egg, will it always hatch? If not,
what does she do with it?

Not all fertile eggs will hatch even when incubated either by a broody hen or in an incubator. Under
some conditions they will contain weak or defective embryos. Hatchability is influenced by (1) age of
eggs at setting; (2) conditions under which they were held before incubation; (3) parent stock, including
its breeding potential, health, and diet; and (4) conditions while the eggs are being incubated. So, the fact
that a hen is doing the incubating does not guarantee that a fertile egg will hatch. If an egg or eggs do
not hatch, the hen eventually leaves them and the nest. She leaves because the hormone that caused her
to go broody is no longer secreted, so she stops setting on the eggs. In a way, it could be said that nature
has told her to quit the nest.



6. How long can the mother hen be off the nest during the day?
What will happen if she stays off too long?

A setting hen can be off the nest 15 to 20 minutes or a little longer at one time without harming the
embryos, unless the weather is extremely cold. If she remains off too long, the embryos will be chilled
too much. Then, some of the chicks may be weakened, and some of the embryos will die and not hatch.

7. If an embryo dies during incubation, does it feel pain?

In most cases, no. The embryo just sort of goes to sleep. In the case of severe jolting, extreme heat
or cold, or similar causes of death, the embryo might experience some discomfort.

8. Why does the eye get so big; and why does it grow so fast?

We do not have the exact answer to this. However, it is possible that both the size of the eye and
speed of its growth could be due at least partially to the eye being so very complex and so important.
Thus considerable time is needed to completely form and develop it.

9. Why does the heart grow on the outside of the body at first?

We do not know why it does so. It is known that the heart helps to circulate blood both in the
embryo’s circulatory system and in the membranes outside the embryo that carry food to the embryo as
it develops.

10. If you break open the shell, say on the 8th or 9th day, how long
can the embryo live?

The length of time it will live varies with the conditions around it, such as temperature. It is
possible to remove the shell at the large end of the egg, replace it with a plastic cap, continue to incubate
the egg, and the embryo can then live several days.

11. Can you open the shell for the chick?

Yes, but it is not recommended. To do so is frequently painful to the chick. Also, the chick usually is
weakened and may die.

12. Can I find the egg tooth and keep it after it falls off?
Yes, but it will be very hard to find.

13. If I find a bird egg, such as a robin’s, can I hatch it?

It is possible, but you should not because a young bird like the robin requires the skilled care of its
parents to survive. People cannot provide the same kind of care. The baby bird most likely will die from
starvation, cold, or mismanagement.

14. Can we hold the chicks as soon as they hatch?

Before the chicks are handled, the hatch should be completed and the chicks should be allowed to
dry completely and fluff up.



15. How can you tell if the chick is male or female?

Unless the males and females are different colors, you cannot tell them apart without special
training. Trained chick sexors can tell the difference by (1) examining the chick’s internal organs, or
(2) observing the difference in the length of the chick’s wing feathers at about 1 day of age.

16. Can I take the chicks home? if my uncle owns a farm? if I move
to a farm?

No. You should not take the chicks home unless your family or some relatives live on a farm and
have the proper equipment and buildings and the knowledge to care for them appropriately.

17. Are you going to kill the chicks when you take them from
the class?

No. A farmer will take them and care for them.

18. How long after a chick hatches does it become an adult?

Those chickens raised for egg production need to develop for about 5 months. Those raised for meat
take longer—about 6 months.

19. How long do chickens live?

Broilers reach market age in 6 to 8 weeks. On most commercial egg farms, laying hens have
completed their usefulness when they are 18 to 20 months old. Records show that when chickens are
allowed to live out their lives naturally, many of them will live in the range of 6 to 10 years. Some
claims have been made of chickens living as long as 22 years.







The Incredible Egg

Name
Post Test

True or False (Circle)
1. Eggs should be hatched at 100°F.

2. Eggs in an incubator should not be turned every day.

4. A flashlight will not shine through a normal chicken egg.

4 43 =3 =3 4

F
F
F 3. As the baby chick inside the egg grows, it gives off carbon dioxide.
F
F

5. Achicken egg takes longer to hatch than a turkey egg.

Fill in the Blanks or Circle the Correct Answer
6. Name 3 parts of an egg:

7. How many calories does an average egg contain?
a. 20
b. 80
c. 300
d. 600

8. Eggs belong in which food group?
a. Fruits and vegetables
b. Bread and cereal
c. Meat
d. Milk

9. How many days does it take for a chicken egg to hatch?
a. 12

b. 21

c. 32

d. 40

10. The in an incubator is measured using a thermometer.

oxygen

. humidity

c. temperature
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The Incredible Egg

Name __ AnswWewr KE\’ _
Post Test

True or False (Circle)
@ F 1. Eggs should be hatched at 100°F.

T @ 2. Eggs in an incubator should not be turned every day.
@ F 3. As the baby chick inside the egg grows, it gives off carbon dioxide.
T @ 4. A flashlight will not shine through a normal chicken egg.

T @ 5. A chicken egg takes longer to hatch than a turkey egg.

Fill in the Blanks or Circle the Correct Answer
6. Name 3 parts of an egg: _ syey Nore Ate cELy
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7. How many calories does an average egg contain?
a. 20
80
7 300
d. 600

8. Eggs belong in which food group?
a. Fruits and vegetables
b. Bread and cereal
Meat
. Milk

9. How many days does it take for a chicken egg to hatch?
a. 12
21
732
d. 40

10. The in an incubator is measured using a thermometer.
a. oxygen
b. humidity

@ temperature



Eggstra-Special
Egg-laying Creatures

Across

1. A small American Game Bird —Bobwhite is one variety.

2. One of two egg-laying mammals.

3. Symbolic bird of the United States of America.

4. Waterfowl larger than a duck and smaller than a swan. Duck, Duck,

5. Extinct long-tailed reptiles, often large in size.

6. Usually seen swimming in a farm pond. , , Goose.

7. You can find this bird’s eggs in any supermarket.

8. An extinct bird of the Island of Mauritius that is related to the pigeon.

Down

1. Areptile of land, freshwater, or marine life having a toothless horny beak.
Some varieties: snapping, box.

2. Aslithering reptile. Some produce deadly venom when they bite.

3. A very swift, two-toed bird that does not fly. It can weigh as much as 400 pounds, and it is the largest
of existing birds.

4. This bird was once used to carry messages from one place to another.

5. The State Bird of Oregon.

6. The most common meat for an American Thanksgiving Dinner.

Helpful Hints

Meadowlark Ostrich Chicken Pigeon

Dinosaur Platypus Dodo Quail

Duck Snake Eagle Turkey
Goose Turtle



