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Aquaculture helps to provide healthy food, support
communities, and boost local, regional and national
economies. It also supports recreational fisheries.

BACKGROUND

Aquaculture is the practice of raising and harvesting aquatic
organisms in controlled or semi-controlled environments. It can
be done for business, fun, or to help the public. Aquaculture
includes many types of living things people can eat, such as
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History

Aquaculture is a type of farming, but instead of growing crops
or raising animals on land, it involves raising fish and other water
animals. It is newer than land farming. Thousands of years ago,
people started farming on land, but aquaculture began about
5,000 years ago in China. Around the same time, Egyptians
might have also started raising fish in controlled environments.
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in the glossary at the end
of this |dea Starter

PLAN YOUR PROJECT

Use this idea starter AND
publication 4-H 365
Self-Determined Project Guide
as the starting place for your
4-H self-determined project.
The Self-Determined Project
Guide is available from your
county OSU Extension office
or on the Web at
ohio4h.org/selfdetermined.
You may choose to do a little
or a lot depending on your
level of interest. Be sure
to register your project
with your county OSU
Extension office.
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Over time, many cultures developed their own
aquaculture methods. For example:

e Fan Li, a Chinese writer, wrote the first book
about aquaculture 2,500 years ago.

e The Romans built ponds near the sea to raise fish
and oysters around 2,000 years ago.

e Inthe Middle Ages, about 500 to 1500 AD,
monks in Europe raised carp in ponds near their
monasteries.

e InIndonesia, people started raising milkfish in
coastal ponds between 1200 and 1400 AD.

e Inthe 1400s, a French monk figured out how to
help brown trout reproduce.

e InJapan, people developed their own methods of
raising sea animals between 1603 and 1868.

By the late 1800s, people noticed that wild fish were
being overfished. To help fix this, fish hatcheries
were built in Europe and North American to raise fish
and support natural fish populations.

In the early 1980s, aquaculture made up less than
10% of the world’s fish supply. But by 2022, it made
up 51% of all fish produced in the world—more than
wild fishing.

Types of Aquaculture

There are three main types of aquaculture—
extensive, semi-intensive, and intensive.

¢ In extensive aquaculture, animals like fish or
shrimp eat natural food found in the water, such

¢ In semi-intensive aquaculture, farmers increase
the natural food by adding fertilizer to the water
and by giving the animals extra manufactured
food.

¢ Inintensive aquaculture, the animals rely
completely on manufactured food provided by
the farmer.

The amount of food, space, and other resources
needed depends on how many animals are being
raised in an area or tank, and how well the system
can support them.

Aquaculture can take place in different types of

own challenges for the animals being raised. These
challenges include, among others, changes in

Fish that can be raised in warm water include tilapia,
catfish, largemouth bass, and bluegill. Yellow perch,
walleye, muskie, and pike are raised in cool water.
Coldwater fish include salmon, trout, whitefish, and
goldfish.

Today, more than 400 species of fish and other
water animals are raised through aquaculture. In
the United States, the most commonly farmed fish
is catfish, followed by rainbow trout and tilapia.
Other types include sport fish such as largemouth
bass and yellow perch, baitfish used for fishing, and
ornamental fish such as colorful freshwater and
marine species.

Crustaceans raised in the United States include

saltwater shrimp, freshwater prawns, crawfish,
crabs, and lobsters. Eastern oysters, Pacific oysters,

farmed in the United States.

Aquatic organisms are raised for many different
reasons—food, ornamental use, recreation, stock
improvement, habitat restoration, biodiversity,
scientific research, and feeding other farmed animals.
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Different types of places can be used to raise
aquatic animals. These include ponds, tanks made

of concrete or fiberglass, floating cages or nets, long
narrow channels with flowing water (raceways),
special raceways built inside ponds, systems that
clean and reuse water, and setups that grow fish and

The amounts and types of water used to raise
aquatic animals can be different. Some systems
use still water, others use flowing water, and some
reuse water in a closed system. How water is used
is very important—not just because of its effect on
the environment, but also because clean water is
becoming harder to find.

Aquaculture can be done by raising one species,
called “monoculture” or by raising more than one
species together, called “polyculture.” Polyculture
can increase production by making better use of
natural food in the water. However, it also has some
challenges. The animals might not all grow at the
same rate, which means extra work might be needed
to separate them when it is time to harvest. There

is also a higher risk of spreading disease among the
different species.

Aquaculture can be done together with other crops,
especially rice. This is common in countries like
China, Indonesia, Thailand, Philippines, Nepal, and
Egypt. In the U.S., this method is being tested in
Arkansas. In this system, fish live in between the rice
plants. The plants help protect the fish from birds
and other predators. The rice benefits because the
fish provide fertilizer and eat insects and pests. This
method has helped increase rice production by 2.5%
or more and gives farmers extra food.

Another way to combine aquaculture with farming
is through aquaponics. In this system, fish are raised
in tanks where the water is cleaned and reused. The
water is connected to containers where plants grow
waste containing ammonia into the water. Tiny
microbes change the ammonia into nitrites and then
plants then use these nitrates as foodThls .c}é-ates a
healthy cycle where both fish and plants benefit.

Integrated multi-trophic aquaculture (IMTA), is a
method where different types of aquatic animals
and plants are raised together to make farming more

efficient and more eco-friendly. In IMTA, animals like
gﬁ}ﬁ%é];.fii(.é-shellﬁsh or worms. The waste from the
fish becomes food for the other species. This helps
reduce pollution and is an efficient use of resources.

Scientists are studying how to use IMTA with fish,
mollusks, worms, and seaweed to reduce pollution,
stop the spread of disease, and produce more
seafood. IMTA also helps the environment and can
support local economies.

Aquaculture involves much more than just raising
animals. Raising aquatic animals includes several
steps. These include controlling how animals
reproduce, collecting their eggs, hatching the eggs,
raising the young animals, and finally growing them
to a size that can be sold. Each step can happen

in a different place, like a broodstock unit for adult
for young animals, or a grow-out facility for growing
them to full size. Sometimes all of these steps happen

At each stage, collecting the animals—whether they
are eggs, baby fish, or adults—needs to be done
carefully. When the animals reach market size, they

they are marketed and sold to consumers for use.

Starting an aquaculture venture requires
determination but most of all, a lot of information!

AREAS OF INTEREST AND
THINGS TO DO

Every self-determined 4-H project can be broken
down into areas of interest. These are the specific
things members want to address during their project
adventures. Using 4-H 365 Self-Determined Project
Guide, identify at least three areas of interest with at
least three activities per area to explore. Take your
ideas from the list below or make up your own.

Learn About Aquaculture

O Research the history of aquaculture and write a
brief summary.

O Make a poster showing an aquaculture system
and how it works.
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O Research the advantages and disadvantages of
aquaculture. Write a short summary of what you
learned.

O Visit a commercial aguaculture facility. Find out if
they are growing fish for food consumption or for
stocking ponds. What type of production system
do they have—hatchery, nursery, or grow-out?
Are they using a pond, tank, or raceway? How
often and where do they sell their product? Share
what you learn with your club, group, or your
project helper.

O Learn more about IMTA. Share what you learn
with your project helper.

Making your Own Aquaculture System

O Explore 2-3 different types of aquaculture
systems. Write a brief summary of each.

O Plan your own system. What would you like to
grow? What kind of system will you use? Where
will you sell your product? What type of water will
you have? Explain your plan to your project helper.

O Create a poster illustrating the design you have
chosen for your system.

O Make a list of the equipment and supplies needed
to set up your own system. Include the cost.

O Design a brochure to use when marketing your
product.

Selecting Aquatic Organisms

O Research the factors you need to consider when
selecting aquatic animals for aquaculture. Share
what you learn with your project helper.

O Make a list of two warm water fish and two
cool water fish you could grow. Create a poster
showing the pros and cons of raising each type of
fish.

O Explore other organisms you could raise besides
fish, for example, microalgae, shrimp, or mollusks.
Create a poster which shows the pros and cons of
raising one of these.

O Research the type of food you will need for your
aquatic animals. Estimate how much feed you
will need and how much it will cost. Write a short
summary of what you learned.

GLOSSARY

and plant production, connected by a bacteria
system.

brackish water. Water with a mixture of freshwater

and saltwater.

carnivorous. An animal that eats other animals.

pairs of legs which usually lives in water, such as
crab, lobster, shrimp, and barnacle.

or other aquatic animals are bred, spawned, hatched,
and raised in a control setting.

have a hard shell, such as clams, snails, octopuses,
and squids.

ammonia to nitrites and then changes the nitrites to
nitrates.

such as fish, crustaceans, and mollusks can grow and
develop into adults.

pH. A measure of how acidic or basic water is.

be seen with the naked eye. They look like moving
wheels when moving.
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a company owns or controls several stages of its
supply chain from production to distribution.

RELATED RESOURCES

American Fisheries Society. fisheries.org/category/
news/policy-news/aquaculture

Discover Agriculture. “What is Integrated Multi-
Trophic Aquaculture (IMTA) System?” youtu.be/
001V62fIGIM?si=iV8IFpBI_ljiRy2E

National Aquaculture Association. Aquaculture
Outreach Materials. nationalaquaculture.org

NOAA Fisheries. fisheries.noaa.gov/national/
aquaculture/aquaculture-outreach-materials

Ohio 4-H Aquaponics Self-Determined ldea Starter.
ohio4h.org/selfdetermined

University of Maine Cooperative Extension.
“What is Aquaculture?” youtube.com/
watch?v=hBWZpZIkQhQ

University of Wisconsin—Stevens Point. Aquaculture
Resources. uwsp.edu/nadf/northern-aquaculture-
demonstration-facility/aquaculture-resources

U.S. Aquaculture Society. usaquaculture.org

USDA. usda.gov/farming-and-ranching/
aquaculture

USDA Animal and Plant Health Inspection
Service. www.aphis.usda.gov/livestock-poultry-
disease/aquaculture/aquaculture-is-agriculture/
homegrown-aquaculture

Ohio State University Extension is part of The Ohio State University College of Food, Agricultural, and Environmental Sciences.

CFAES provides research and related educational programs to clientele on a nondiscriminatory basis. For more information,
visit cfaes.osu.edu/nondiscrimination. For an accessible format of this publication, visit cfaes.osu.edu/accessibility.
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