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Infectious Bronchitis. Coughing, sneezing, and difficult breath-
ing are common signs of infectious bronchitis, an extremely
contagious viral infection of chickens. Young birds often die,
and hens stop laying or lay defective eggs. A vaccine can
provide control.

Newecastle Disease. Death losses can be high among broilers
with Newcastle disease, and a laying flock that has it can fail to
produce eggs. Symptoms include difficult breathing, gasping,
and sneezing. This highly contagious disease is caused by a
virus. Vaccination is recommended for prevention.

Salmonella bacteria attack many animals and can be a
serious health threat. In chickens, these organisms
cause pullorum disease and fowl typhoid.

Salmonelloses. Baby chicks with pullorum disease huddle
together. lose their appetites, may show labored breathing, and
often develop a whitish diarrhea. Although they do not show
signs of it, adult birds that have recovered from pullorum carry
the disease and may lay infected eggs. A poultry manager who
suspects pullorum will commonly fumigate the incubator and
eggs. Strict sanitation is important. Infected breeder birds
should be eliminated from the flock.

Fowl typhoid, another salmonella-induced disease,
has signs similar to those of pullorum. Good hatchery
sanitation and elimination of infected birds are the recom-
mended control methods.

ANIMAL SCIENCE
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Production Notes

When livestock producers speak of production, they are talking
about an animal’s growth, fattening, milk or egg production,
reproduction, or work. By choosing stock carefully; by manag-
ing the herd or flock properly to ensure that the animals have
adequate food, water, shelter, and exercise; and by attending to
the health-care needs of their animals, livestock producers can
enhance their animals’ productive ability.

This section gives a few guidelines to help you judge how
well a herd or flock is doing. To better understand the level of
production to be expected in your area, talk with your merit
badge counselor, a local livestock producer, or your county agent.

Length of Estrous Cycle and
Pregnancy in Farm Animals

Length of Estrous Cycle Length of

Animal {Heat Period) Pregnancy
Cow 21 days 282 days
Sow 20 to 21 days 114 days
Ewe 16 to 17 days 150 days
Goat 19 to 20 days 150 days
19 to 23 days 336 days

Knowing the fertility
(estrous) and pregnancy
cycles of animals and
length of pregnancy

is basic to being

able to judge their
productivity potential.
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Performance Characteristics

Weight is just one of several factors considered when farm animals are
judged for their economic value. There are important traits.

Carcass Merit. The fineness of a dressed meat animal, based on the
quality of the meat (its taste, tenderness, and “eating” characteristics)
and on the yield (the percentage of lean meat obtained from the
carcass).

Feed Efficiency (or Feed Conversion). The number of pounds of feed
needed to produce 1 pound of weight gain or product. For example,
it takes about 9 pounds of feed to produce 1 pound of weight gain on
a live cow and 4 pounds of feed to produce a pound of pork, but only
1.11 pounds of feed to produce 1 pound of milk.

Fertility (Reproductive Efficiency). An animal’s ability to reproduce
regularly; to produce vigorous, fast-growing offspring; and to produce
multiple births (depending on the animal).

Longevity. How long the animal lives and can reproduce.

Mothering and Nursing Ability. A breeding femaie’s ability to feed,
protect, and care for her young. The survival of young animals and
their weight at weaning depend largely on the mother’s maternal
and milking abilities.

Rate of Gain. How quickly the animal gains weight. Rate of gain

and economy of gain in meat animals are related. For example, some
caftle may gain only 1 pound a day, while others (in the same feedlot
and on the same ration) may gain more than 3 pounds daily. Those
that put on weight the fastest also show the most economical gains.
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The points of
conformation
judged ideal for
various breeds of
horses are beyond
the scope of

this pamphlet.
Check with the
appropriate breed
association to find
out more about a
specific breed.
(See the resources
section.) Most
associations have
a list of standards
available at

no cost.
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Horse Performance

A direct relationship exists between a horse’s conformation
(build) and its type, and the work it is to do.

A quarter horse, for example, should have a well-balanced,
well-muscled body, firmly supported by strong, straight legs.
A quarter horse viewed from the side should have a short back
and long underline. This gives the horse the ability to stretch
out underneath. It should have short, erect ears that often point
forward. This indicates a horse that is in good condition, alert,
and paying attention to its surroundings—essential qualities in
a cutting horse, roping horse, or stock horse. The eyes should
be prominent and set well apart so that the horse can see for-
ward and backward without moving its head. This allows the
horse to react quickly. The nostrils should be large to allow the
intake of air necessary for a hard-working horse (horses do not
breathe through the mouth).

A horse, such as this jumper, must be built for the job it is to do.

Sheep Performance

~ .—m\f Ewes of most sheep breeds can conceive

\my, (become pregnant) only during the fall. Unlike

" M cattle that can be managed to calve in the spring,

the fall, or all year round, sheep normally lamb
§ in the spring. A few breeds do not
¢ follow this pattern and may produce

out-of-season lambs. The Dorset
is an example.

Ewes normally lamb
in the spring.
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Fleeces are graded according to their fineness—the thick-
ness (diameter) of individual wool fibers. The American
or “blood” system of grading wool is based on comparing the
quality with that of Merino wool. The grades, ranging from
finest to coarsest, are fine (for full-blooded Merino). half blood,
three-eighths blood, quarter blood, low quarter blood, comrnon,
and braid. Fineness is the main factor that determines the
market value of raw wool. Fine wools are used to make
lightweight fabrics for clothing, while coarser wools are
used in blankets and carpets.

Another grading system, which is used internationally and is replacing the
American blood system, is the micron system that measures individual
fiber diameters in microns {a length equal to 1/25,400 of an inch). A wool
graded half blood under the American blood system would have a fiber
diameter of 22 to nearly 25 microns. The micron system is the most accu-
rate measure for determining the grade of wools.

Dairy Goat Performance

Good dairy goats can produce up to 8 quarts of milk a day,
averaging about 2 quarts a day over 10 months. A doe should
be milked twice daily on a regular schedule.

The mating season of a goat depends on where it lives.
in tropical areas near the equator, goats mate throughout the
vear, but in the temperate regions they breed only from late
summnier to late winter. They begin breeding as the days grow
shorter. A doe gives birth to two or three kids about five
months after mating.

Hog Production

Litter size and weight at birth, litter size and weight at wean-
ing. contormation, rate and etficiency of weight gain, and
carcass value are the traits that determine swine produetivity
Sows have large litters at short intervals. making it possible
to market large numbers of animals. An outstanding sow can
produce more than two litters of 10 market pigs, or nearly
5,000 pounds of pigs for market, per vear.

The asual litter size is eight or nine piglets. Gilts {voung
female hegs) usually are bred when thev are eight months old
or on their third heat period, which allows them to tarrow
{give birth} at about one vear of age.
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Poultry Production

Commercial high-laving hens will produce 20 eggs a month.
Layers are seldom kept for more than 19 months because
productien begins 1o drop by this age. With good management,
it should take less than 4%z pounds of feed to produce a

dozen eggs.

Eggs are graded according to weight and quality for
three markets.

* Consumer grades—Grade AA or Fresh Fancy, Grade A,
and Grade B; and Jumbo, Extra Large, Large, Medium,
Small, and Peewee

¢ Wholesale grades—U.S. Specials, U.S. Extras, U.S. Standards,
U.S. Trades, U.S. Dirties, and U.S. Checks (used in wholesale
trade; may be re-sorted to conform to consumer grades)

¢ U.S. procurement grades—Special designations for
institutions and the armed forces

Broilers
A broiler should weigh about 52 pounds at 50 days of age.
Feed conversion should average 2 pounds of feed or less per
pound of gain.

The U.S. Department of Agriculture
has established the grades for broilers
{fryers in the following chart). The
grades are based on conformation,
lleshing. fat covering, and presence or
absence of defects.

Live Birds

A or No. 1 Quality
B or No. 2 Quality
C or No. 3 Quality

Dressed Birds
U.S. Grade A
U.S. Grade B
U.S. Grade C

Eggs should be .
coliected frequently, { ¢
cleaned immediately,
and refrigerated.
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Careers 1n
Animal Science

Few professions are more important to American society than
that of agricultural producer. Farmers and ranchers grow the
crops and raise the livestock that provide the food we eat and
the natural fibers we need for clothing and other items.

Agricultural producers are the first
link in the vast chain that includes
the raising, processing, transport-
ing, and marketing of food and
fiber. The whole chain is called
agribusiness, and it is the nation’s
largest industry. People who are
interested in animal science may
pursue careers in livestock produc-
tion or in many related fields in
agribusiness, research, education,
or veterinary medicine.

Stockraisers are involved in genetics, business and eco-
nomics, advertising and merchandising, nutrition, animal
health, and agronomy and range science. Many ranchers and
stockfarmers raise crops as well as livestock, growing nearly all
of the grains and forages their animals need.

Advances in agricultural production mean that fewer
people are needed on farms and ranches than in years past.

A hundred vears ago, a farmer produced enough food and
fiber for five people. Now, each farm worker supplies enough
for more than 100 people.

ANIMAL SCIENCE
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Off-Farm Occupations

Modern agriculture indirectly employs millions of people.
The number and variety of off-farm positions have grown as
the business and technical sides of agriculture have become
more complex.

Two- and four-

year colleges

and universities

in every state -
offer degree

programs in the

agncultural sci-

ences, including

\n&\% v - s A

animal science. Animal science research is conducted by many universities and
private industries and by the U.S. Department of Agriculture.

Researcher. Animal scientists study breeding, feeding, and
marketing problems and develop improved methods of housing.
sanitation, and disease control. Research technicians generally
help scientists with their experimental work. Technicians have
the training and skills needed to prepare animals for tests, use
specialized equipment, and conduct experiments under a scien-
tist’s supervision.

Educator. Teachers are a vital link between researchers and
those who use the knowledge gained in the laboratory or from
the test herd. Vocational educators teach secondary school and
adult education classes in
tarm and raneh manage-
ment; agricultural produc-
tion; agricultural supplies,
services. and sales: and
related areas.

This parasitologist checks
water sources used by live-
stock and wild animals for
signs of harmful organisms.

88 ANIMAL SCIENCE
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Inspectors. Meat and poultry inspectors work for the U.S.
Department of Agriculture and for many state departments of
agriculture. Working under the supervision of a veterinarian,
they inspect meat and poultry slaughtering, processing, and
packaging operations to ensure that proper sanitation is main-
tained. They also inspect meat additives and make sure that
processed meats are correctly labeled.

Agricultural Commodity Graders. Graders inspect agricultural
products to determine their quality and grade, and issue
grading certificates. They generally specialize in a particular
commodity, such as eggs or dairy products.

If you love animals and the outdoors, stockrais-
ing could suit you perfectly—but it is challeng-
ing. Animals must be fed and watered every

day. Because of the demands of their work,
farmers and ranchers rarely take vacation.

For off-farm occupations, working
conditions vary. Researchers and educa-
. tors generally work in offices and labo-
ratories and have fairly regular hours.
¥ Veterinarians, however, may have to
work in uncomfortable surroundings,
and outdoors in all kinds of weather.

90 ANIMAL SCIENCE
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Animal Science Resources

The county extension office is home
base for your county agent. If possible,
visit the county extension office before
you start on requirement 6. High school
vocational agriculture teachers are
also good resources.

On the Internet (with your
parent’s permission) visit
http://www.csrees.usda.gov.

Scouting Literature

Bird study, Environmental Scence, Fam
Mechanics, Horsemanship, Mammal
Studv, Plant Science, Public Health, Soil
and Aater Conservation, and Veterinary
Medizine merit badge pamphlets

For more information about or to
order Scouting-related resources,
see http://www.scoutstuff.org.

Books

Belanger, Jerry. Storey’s Guide to Raising
D.1iry Gouats. Storey Books, 2000.
Damerow, Gail. Barnyard in
Your Backyard: A Beginner's Guide
t¢ Ruising Chickens, Ducts, Geese,
Rabbits, Goats, Sheep, ard Cows.
Storey Books, 2002.

Dutson, Judith. Getting You~ First
Horse. Storey Books, 2003,

92 ANIMAL SCIENGE

Ekarius, Carol, and Ken Ekarius.
How to Build Animal Housing:
60 Plans for Coops. Hutches, Barns,
Sheds, Pens, Nestboxes, Feeders,
Stanchions, and Much More. Storey
Books, 2004.

Hayes, Karen. ands-On Horse Care.
Trafalgar Square Press, 1997.

Havnes. N. Bruce. Keeping Livestock
Healthy: A Veterinary Guide to
Horses, Cattle, Pigs, Goats, and
Sheep. Storey Books, 2001.

Klober, Kelly. Storey’s Guide to Raising
Pigs. Storey Books, 2000.

Peck-Whiting, Jeanie. Farm Animals:
Your Guide to Raising Livestock.
On the Farm Press, 2003.

Simmons, Paula, and Carol Ekarius.
Storey’s Guide to Ruaising Sheep.
Storey Books, 2000.

Thomas, Heather Smith. Getting Started

With Beef und Dairy Cattle. Storey
Books. 2005.

Organizations and Web Sites
AgNIC (Agriculture Network
Information Center)

Web site: http: " wwuragnic.org
Agricola (National

Agricultural Library)
Web site: http:/ agricola.nal. usda.gov
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American Saddlebred
Horse Association
Telephone: 859-259-2742
Web site: hitp://www.asha. net

American Sheep Industry Association
Web site: hittp://wnnw. sheepusa.org

American Shetiand Pony Club/
American Miniature Horse Registry
Telephone: 309-263-4044

Web site:
http://wune.shetlandminiature.com
American Shorthorn Association
Telephone: 402-393-7200

Wweb site: hap://wuwnweshorthorniorg

American Simmental Association
Telephone: 406-587-4531
Web site: htep://wunv simmental.org

American Southdown

Breeders’ Association

Telephone: 325-429-6226

Web site:

htep://wwur southdownsheep.org
Appaloosa Horse Club

Telephone: 208-882-5578

Web site: http://wunw.appaleosa.com
Arabian Horse Association
Telephone: 303-696-4500

Web site: htep://unw.arabiathorses.org
Ayrshire Breeders Association
Telephone: 614-335-0020
Web site: Attp:/ 7w usay
Breeders’ World

Web site:

heep: www.brecdersworld.con

Hre.com

Breeds of Livestock
Web site:

hp www ansi okstate edi breeds
Brown Swiss Association
Telephone: 608-365-4474
Web site: hup: vur brouns

USSUSL com
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Certified Pedigreed Swine
(Chester White. Poland China, and
Spotted Swine Breed Associations)
Telephone: 309-691-0151

Web site: futp.  www.epsswie.com

Columbia Sheep Breeders’
Association of America

Telephone: 740-482-2608

Web site: hutp:/7wunw.columbiasheep.org

Continental Dorset Club
Telephone: 401-647-46706
Web site: hutp: www. dorsers.com

The Coop
Web site: fuep: swwwe the-coop.org

Educating About Agriculture
Web site: hep: wwew.ageducate.org

Holstein Association
Telephone: 802-254-4551
Web site: heep:. /wame holsteinusa.com

National Cattlemen’s Beef Association
Web site: hitp://uww. beef.org

National 4-H Council

7100 Connecticut Ave.

Chevy Chase, MD 20815

Telephone: 301-961-2800

Web site: fuep: «www tourhicouncil.edu

National FFA Organization
National FFA Center

6060 FFA Drive
Indianapolis, IN 46268-0960
Telephone: 317-802-6060
Web site: http: www ffa.org

National Pork Producers Council
Web site: hitp www.nppe.org

National Swine Registry
tAmerican Landrace Association,
American Yorkshire Club, Hampshire
swine Regls ted Duroe
swine Regis
Telephone: 765-403-3594

Web ~ite: e nationalswae.com
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Appaloosa Horse Club/Don Shugart,
courtesy—page 26 (Appaloosa)

California Polytechnic State University/
Olivia Grupp and Heather Wilson,
courtesv—pages 3 (bottom), 5,

9 (bottom background), 10, 11 (top),
23 (top), 27 (bottom), 33 (top),

42 (both), 44 (photo), 47. 51 (top),
52-54, 58, 62, 63 (top), 64, 70, 77,
79, 80 (top), 83 (top), and 86

The Cattleman magazine, Texas and
Southwestern Cattle Raisers
Association, courtesy—pages 12
(right), 15 (bottom), 16 (botton),
17 (center), and 18 (top and center)

Chester White Swine Record Association,
courtesy—page 38 (botton)

Continental Dorset Club, courtesy—
page 35 (top)

Hampshire Swine Registry, courtesy—
page 39 (Hampshire)

Holstein Association USA Inc.,
courtesy—page 22 (top)

National Pork Producers Council,
courtesy—page 89

National Spotted Swine Record Inc.,
courtesy—page 39 (bottomn )

“Photos.com—pages 2, 3 (tep),
4 (both), 6-8, 9 (top and bottomn
foreground), 11 (bottom), 25 (all),
29 (bottom lepe), 30, 30 Cop aind
botton right). 51 (bottom?, 56
(hottom ., 63 (botton), 65-69, 72,

74,75 (bottom), 76, and 33 (botton)

Santa Gertrudis Breeders International,
courtesy—page 17 (top)

Ssheep Breeder and Sheepina maga-
zine, courtesv—pages 32 (both).
33 (hottom), 34 (top and center),
and 35 (bottomn)
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