AQUACULTURE MAJOR- 5" SEMESTER - COURSE 13

3

s‘”*

Editor -
Prof. K. Ramaneswari




ORNAMENTAL FISHERY

(AQUACULTURE MAJOR-COURSE-13 e-CONTENT)

Editor

Prof. K. Ramaneswari
Chairman Board of Studies in Zoology &
Aquaculture
Department of Life Siences
Adikavi Nannaya university
Rajamahendravaram

Authors

Dr. N. Sreenivas
Lecturer in Zoology
Government Degree College
Ramachandrapuram

Dr. I. S. Chakrapani
Lecturer in Zoology
PRR & VS Government Degree College
Vidavaluru

Dr. T. Anitha Susan
Lecturer in Zoology
Government Degree College for Women (A)
Guntur

Prof. P. Anil Kumar
Principal
APSCHE

Mangalagiri



V SEMESTER COURSE 13 - ORNAMENTAL FISHERY

V SEMESTER
COURSE NO.: 13 - ORNAMENTAL FISHERY

INDEX

UNIT I: Introduction Pages: 2-6
1-1 Aquarium and ornamental fishes introduction

1-2 Present status of Aquarium trade in the world and India

1-3 Aquarium accessories aerators, filters, lighters and heaters

1-4 Water quality needs and different kinds of feeds

UNIT II: Fresh water ornamental fishes Pages: 7-17
2-1 Live bearers, gold fish, koi, gourami, barbs and tetras, angel fish and cichlid fish

2-2 Brood stock development, breeding, larval rearing and grow out
2-3 Larval feeds and feeding

UNIT III: Marine ornamental fishes Pages: 17-27

3-1 Varieties and habitat of marine ornamental fishes

3-2 major marine ornamental fish resources of India

3-3 Collection and transportation of live fish, use of anaesthetics

3-4 Breeding of marine ornamental fish

3-5 Other aquarium animals sea anemones, lobsters, worms, shrimps, octopus and starfish

UNIT IV: Aquarium management Pages: 27-40
4-1 Setting up fresh water, marine and reef aquariums

4-2 Water quality management for different types of aquariums

4-3 Common diseases of aquarium fish, diagnosis and treatment

4-4 Temperature acclimatization and oxygen packing for aquarium fish

UNIT V: Commercial production of aquarium fish and plants Pages: 40-52

5-1 Commercial production units of ornamental fish- requirements and design

5-2 Commercial production of goldfish, live bearers, gouramies, barbs, angels and tetras
5-3 Mass production of aquarium plants

5-4 Retail marketing and export of ornamental fish

Dr. N. Sreenivas- Dr. 1.S. Chakrapani- Dr.T. Anitha Susan -Dr. P. Anil Kumar



V SEMESTER COURSE 13 - ORNAMENTAL FISHERY

UNIT I: INTRODUCTION
1-1 Aquarium and ornamental fishes’ introduction
Aquarium keeping and the culture of ornamental fishes are popular hobbies enjoyed
by people of all ages. It allows individuals to appreciate the beauty and diversity of aquatic
life in their own homes or workplaces. This practice, also known as aquariculture, involves
rearing attractive and colourful fishes in a confined aquatic system, such as a tank or bowl.

Ornamental fishes are specifically bred and marketed for their aesthetic appeal and unique

characteristics, rather than for consumption. Due to their vibrant colours, unusual shapes,

and playful behaviour, they are sometimes referred to as "living jewels". Species like

Goldfish, tropical fish (such as neon tetras or angelfish), and koi are commonly known as

ornamental fish.

The history of ornamental fish keeping dates back centuries, with ancient
civilizations like the Sumerians and Egyptians keeping fish in artificial ponds. The modern
concept of the aquarium, featuring glass tanks with controlled environments, emerged in
the 19th century. The first public aquarium opened in London in 1853, sparking widespread
interest in aquatic life.

The practice of aquariculture involves not only keeping fish but also creating a
balanced aquatic environment that provides a glimpse of the underwater world. This
requires careful consideration of factors like water quality, lighting, and the compatibility
of different species.

The ornamental fish trade has grown into a global industry, with countries like India
playing a significant role due to its rich biodiversity and favourable conditions. Beyond its
economic importance, keeping aquariums provides various benefits, including stress
reduction and educational opportunities.

Benefits of ornamental fish keeping as a hobby

* Ornamental fish hobby gives pleasure to young and old people.

* Relaxation to the mind.

* Keep blood pressure at normal level and therefore heart related diseases could
prevented.

* Increases life span.

e Children could acquire new knowledge and skills; by counting the number of fishes
in an aquarium they get mathematical knowledge and by observing the behaviour,
colour and fin shape of fishes they get scientific knowledge.

¢ Children could develop sense of attachment with nature.

e Ornamental fish keeping is easy over other pets as they don’t make noise and also
tank cleaning once in a while is enough (Dog barks, sheds fur and daily cleaning of
shed is a must).

1.2 Present status of Aquarium trade in the world and India

More than 120 countries are involved in ornamental fish trade and there are about 1800
species of ornamental fishes available in the market of which 1000 are freshwater. Guppy
is the dominating species followed by Neon tetra.

¢ Growing Market: The global ornamental fish market is a substantial and expanding

industry. It was valued at approximately USD 5.72 billion in 2023 and is projected
to reach USD 12.01 billion by 2032, demonstrating a considerable Compound
Annual Growth Rate (CAGR) of around 8.60% between 2024 and 2032.
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Factors contributing to the growth of aquarium trade:

1.2.1

Increasing interest in ornamental fishkeeping as a hobby: This trend has been
amplified by the rising interest in aqua scaping (creating underwater landscapes) and
the growing appreciation for unique and aesthetically pleasing fish species.
Improved breeding methods: Advances in breeding technology have increased the
availability of diverse fish species for consumers.

Rising disposable income: In developing nations, higher incomes have led to
increased spending on discretionary items like ornamental fish.

Therapeutic benefits of fishkeeping: The stress-relieving aspects of owning an
aquarium are attracting more hobbyists.

Growth of online marketplaces: These platforms have broadened access to a wider
variety of fish species for consumers.

Key Species: Tropical freshwater ornamental fish dominate the market, particularly
popular choices like:

e Tetras

¢ Guppies
¢ Mollies

e Bettas

e Goldfish

Ornamental Fish Trade in India:
1.2.2 India has a promising domestic market for ornamental fish, with an estimated

value of INR 15 crore annually.

Growing interest in fishkeeping as a hobby: Similar to global trends, the popularity

of aquariums is on the rise in India.

Rise in disposable income: Increased economic prosperity is enabling more

individuals to invest in ornamental fish.

Easy availability of fishkeeping equipment: This factor has contributed to the

market's expansion.

Export Potential: Despite having significant biodiversity, India's share in the global

ornamental fish trade remains relatively small.

Dominance of Freshwater Species: India's ornamental fish trade is primarily driven

by freshwater varieties, with around 90% coming from this category.

Government Initiatives: The Indian government is actively promoting the

development of the ornamental fisheries sector through initiatives like the Pradhan

Mantri Matsya Sampada Yojana (PMMSY). This scheme provides financial assistance

for setting up rearing units, brood banks, and infrastructure for recreational

fisheries.

Challenges in the Indian Trade:

o Limited expertise in breeding techniques, particularly for marine
species: This restricts India's participation in the higher-value marine ornamental
fish trade.

o Lack of standardized quality control and quarantine measures: This affects
the perception of Indian ornamental fish in the international market and hinders
direct exports.
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o Limited mass production facilities: The majority of ornamental fish production
in India comes from small-scale backyard units, which can pose challenges for
meeting international demand and maintaining consistent quality.

¢ Need for better skill development and training programs: Improving technical
expertise among fish farmers is crucial for the industry's growth.

o Limited focus on indigenous species: While India boasts a wealth of native
ornamental fish species, their commercial potential has not been fully realized.

Overall, the ornamental fish trade, both globally and in India, presents significant

opportunities for economic growth and livelihood generation. Addressing the existing
challenges through targeted initiatives and strategic investments will be crucial for
unlocking the full potential of this industry.

1-2 Aquarium accessories aerators, filters, lighters and heaters

Maintaining a healthy and thriving aquarium requires more than just a tank and
fish. Several key accessories work together to create a stable environment for aquatic life.
Following are the most essential Aquarium accessories:
1. Aerators and Air Pumps:

e Aerators, powered by air pumps, are crucial for increasing dissolved oxygen (DO)
levels in the aquarium water. This is essential for fish and other aquatic organisms
to breathe.

e Air pumps push air into the water through airline tubing, increasing surface
agitation. This agitation allows more carbon dioxide (CO») to escape and more oxygen
to enter the water.

e Air Stones: Air stones are commonly used with air pumps to break down the air into
tiny bubbles, maximizing the surface area for oxygen exchange and improving the
diffusion of oxygen into the water. air stones

e Necessity: While not all tanks strictly require air pumps (especially smaller ones or
those with low stocking density and good surface agitation), they are generally
beneficial, particularly in larger tanks, medicated aquariums (as some medications
reduce surface agitation), or warmer water aquariums (where oxygen levels are
lower).

2. Filters:

Aquarium filters are vital for maintaining water quality by removing physical and soluble

chemical waste products from the water.

o Types of Filtrations: Filters provide multiple levels of filtration:

¢ Mechanical filtration: Physically removes solid particles like uneaten food,
fish waste, and debris using filter media like sponges or filter floss.

o Biological filtration: Employs beneficial bacteria that colonize the filter
media and break down harmful ammonia and nitrite into less toxic nitrates.

e Chemical filtration: Utilizes substances like activated carbon to remove
dissolved impurities, odours, and discoloration from the water.

o Types of Filters:

e Hang-on-Back (HOB) filters: Hang on the back of the tank, pulling water in
and returning filtered water. They are easy to use and maintain, suitable for
various tank sizes, and provide all three types of filtrations.
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e Canister filters: More powerful external filters, typically for larger tanks,
providing robust filtration but requiring more complex cleaning.
e Sponge filters: Simple, gentle filters often used in smaller tanks or breeding
tanks.
e Internal filters: Submerged filters that sit inside the tank, suitable for small
to medium-sized tanks.
3. Lighting:
Aquarium lighting serves both aesthetic and functional purposes. It illuminates the tank
for viewing and supports the health and growth of fish and plants.
¢ Functions:
e Photosynthesis: For tanks with live plants, lighting is crucial for
photosynthesis, which provides oxygen for the fish.
e Circadian rhythm: Mimicking natural light cycles helps regulate fish
behaviour and stress levels.
o Aesthetics: Lighting enhances fish colours and creates a visually appealing
display.
o Types of Lighting:
e LED lighting: Energy-efficient, long-lasting, and customizable in colour and
intensity. LED lights
e Fluorescent lighting: A common and affordable option, suitable for both
freshwater and saltwater tanks.
o Metal halide lighting: High-intensity lights for deep tanks or reef aquariums
but produce heat and consume more energy.
4. Heaters and Thermometers:
Heaters are used to maintain a stable water temperature, crucial for tropical fish that
have specific temperature requirements. Aquarium heaters
e How they work: Heaters are typically submersible and convert electricity into heat,
maintaining a consistent temperature using a thermostat.
e Thermometers: Used to monitor water temperature and ensure the heater is
working correctly.
o Importance: Stable water temperature supports metabolic processes, encourages
breeding, boosts immunity, and promotes proper fish growth.
Above-mentioned accessories, along with regular maintenance and water testing, are
fundamental to creating a healthy and enjoyable aquarium ecosystem.
Understanding their roles will help you provide the best possible environment for your
aquatic companions

1-4 Water quality needs and different kinds of feeds
1.4.1 Water Quality Needs:

Maintaining optimal water quality is paramount for successful aquarium culture, as it
directly impacts the health, growth, and survival of ornamental fishes. Different fish species
have specific water parameter requirements based on their natural habitats, so
understanding these needs is crucial.

Important water quality parameters to consider:

e Temperature: Fish body temperature adapts to the surrounding water. Each species

has an optimal temperature range for survival, growth, and reproduction.

Dr. N. Sreenivas- Dr. 1.S. Chakrapani- Dr.T. Anitha Susan -Dr. P. Anil Kumar S



V SEMESTER COURSE 13 - ORNAMENTAL FISHERY

Maintaining a stable temperature within this range is essential for preventing stress,
disease, and mortality. Aquarium heaters with thermostats help maintain desired
temperatures for tropical fish.

pH: Most freshwater fish thrive in a pH range of 6.5-7.5, while marine species prefer
a more alkaline environment (7.8-8.5). Maintaining the appropriate pH prevents
stress, weakened immune responses, and impaired growth.

Ammonia (NHs3): Ammonia is a toxic byproduct of fish waste and decaying organic
matter. A well-functioning biological filter is essential for converting ammonia to less
toxic compounds through the nitrogen cycle.

Nitrites (NOz): They interfere with oxygen transport in fish blood, causing breathing
difficulties and even death. Ideally, nitrite levels should be undetectable (O ppm).
Nitrates (NOg;): Nitrates are less toxic than ammonia and nitrites but can still be
harmful at high levels. Regular partial water changes are crucial for diluting nitrates
and preventing their accumulation.

Hardness (GH and KH): General hardness (GH) measures mineral concentration
(mainly calcium and magnesium), while carbonate hardness (KH) reflects the water's
buffering capacity. KH helps stabilize pH levels.

1.4.2 Different Kinds of Feeds for Aquarium Culture:
Providing a varied and nutritious diet is crucial for the health and longevity of aquarium
fish. The ideal type of food depends on the fish species, size, and feeding habits.

Flakes: They float on the surface initially and then sink, allowing fish at different
levels to feed. Flakes are fortified with essential vitamins and minerals.

Pellets: Pellets are ideal for larger fish and those that prefer sinking food. They come
in various sizes and formulations for different species and feeding levels.
Freeze-Dried and Frozen Foods: These foods, such as bloodworms, brine shrimp,
and daphnia, are excellent sources of protein for carnivorous fish. They provide
dietary variety and can enhance fish colour and vitality.

Live Foods: Live foods like brine shrimp, daphnia, and bloodworms mimic natural
prey and are a good option for stimulating fish appetites. However, there's a risk of
introducing diseases or parasites with live foods.

Gel Foods: Gel foods are specially formulated with nutrients and provide a natural,
wet diet for fish.

Feeding Practices:

Observational Feeding: Feed small amounts that fish can consume in 1-2 minutes,
once or twice daily.

Varied Diet: Offer a mix of flake, frozen, freeze-dried, and even live foods (if prepared
safely) to ensure balanced nutrition.

Freshness: Replace dry food every 60-90 days after opening to ensure nutritional
value and prevent rancidity.

Regular Routine: Feeding at consistent times helps establish a routine and
strengthens the bond between fish and owner.

Consider Species: Tailor the diet to the specific needs of your fish species, including
herbivores, carnivores, and omnivores. For example, herbivorous fish may benefit
from leafy greens as a supplement.

Dr. N. Sreenivas- Dr. 1.S. Chakrapani- Dr.T. Anitha Susan -Dr. P. Anil Kumar



V SEMESTER COURSE 13 - ORNAMENTAL FISHERY

UNIT II: FRESH WATER ORNAMENTAL FISHES
2-1 Live bearers, gold fish, koi, gourami, barbs and tetras, angel fish and cichlid fish
2.1.1 Live bearers
Freshwater livebearers are popular aquarium fish known for giving birth to live young
instead of laying eggs. They are vibrant, active, and generally considered good community
fish for beginners.

Common name Scientific name

Guppies Poecilia reticulata
Xiphophorus

Platies maculatus,

Xiphophorus variatus

Poecilia latipinnate,

Mollies Poecilia sphenops
Swordtails Xiphophorus helleri
Endler's Livebearers Poecilia wingei

e Guppies (Poecilia reticulata): Small, colourful, and prolific breeders. They are
available in numerous colour and fin variations.

o Platies (Xiphophorus maculatus, X. variatus): Peaceful, colourful, and active fish
that come in many varieties like Mickey Mouse, red wag, and bumblebee.
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e Mollies (Poecilia latipinna, Poecilia sphenops): Larger than platies, mollies are
known for their spectacular colours and patterns, including dalmatian, gold dust,
and sailfin varieties.

e Swordtails (Xiphophorus helleri): Named for the elongated "sword" on the male's
tail, these larger livebearers are active and come in different varieties.

e Endler's Livebearers (Poecilia wingei): A smaller, robust relative of the guppy with
many colourful variations.

Advantages of live bearers:
o Live Birth: Instead of laying eggs, females give birth to live, free-swimming fry.
o Larger Fry: Newborn livebearer fish are generally larger and more developed than
the fry of egg-laying fish, making them easier to care for.
o Easy Breeding: Livebearers are known for their ease of breeding, making them a
popular choice for beginners interested in breeding fish.
Management of live bearers in aquarium
o Water Parameters: Livebearers generally thrive in hard, alkaline water with a pH
above 7.0. Some experts recommend adding aquarium salt, especially for mollies, as
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many livebearers originate from brackish environments. Water temperature should
typically be between 74° and 82°F (24-28°C).

e Diet: Most livebearers are omnivores and should be fed a varied diet of quality flake,
pellet, and frozen foods. Mollies benefit from extra vegetable matter in their diet, while
guppies and Endler's prefer protein-rich foods like brine shrimp or daphnia.

e Tank Size: Tank size depends on the specific species, aquarists suggest a 3 to 5-
gallon tank for Endler's or fancy guppies, a 10-gallon for platies and most mollies,
and a minimum of 20 to 30 gallons for swordtails and sailfin mollies.

o Filtration: A heater is essential unless you live in a tropical climate. Good filtration
is crucial, and using a sponge prefilter over the filter intake is recommended if you
plan to breed the fish to protect the fry.

e Tankmates: Livebearers are generally peaceful and can be housed with other
livebearers or suitable community fishlike tetras, rasboras, danios, peaceful barbs,
and rainbowfish. Avoid fin-nippers like Tiger Barbs.

Breeding in Livebearers:

o Easy to Breed: Livebearers are known for their ease of breeding, with females
capable of storing sperm from a single mating and producing multiple broods.

e Sexing: Males are typically smaller and more colourful than females, with a modified
anal fin called a gonopodium. Females usually have a rounded abdomen, especially
when pregnant.

e Fry Protection: Livebearers are notorious for eating their young. Providing dense
plant cover or using a breeding trap is recommended to protect the fry.

2.1.2 Gold fish (Carassius auratus)

Goldfish (Carassius auratus) are popular and diverse freshwater fish that originated
in China and have been selectively bred into numerous varieties over centuries. They are a
member of the carp family.

Varieties: Goldfish come in a wide array of shapes, sizes, and colors, including common,
comet, shubunkin, fantail, ryukin, oranda, black moor, telescope eye, bubble eye, and
lionhead varieties. Common and comet goldfish have single tails and are faster swimmers,
while fancy varieties often have double tails, unique body shapes, and may be slower
swimmers.
Tank Requirements:

e Juveniles: Minimum of 20 gallons per fish.
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e Adults: A rule of thumb is 5 gallons per inch of adult goldfish length, but larger
varieties like comets can reach 18 inches and require larger tanks or ponds.
¢ Fancy goldfish: A minimum of 20 gallons per fish is recommended.

e Water Temperature: Goldfish are Coldwater fish and thrive in temperatures between
64-75°F. They are not suited for tropical aquariums.

e Water Quality: Maintaining optimal water quality with regular water changes and
robust filtration is crucial. Goldfish produce a lot of waste, so strong filtration is
essential.

Diet:

¢ Omnivores: Goldfish are omnivores and should be fed a varied diet.

e Food Types: High-quality flakes or pellets formulated specifically for goldfish should
be the main diet, supplemented with freeze-dried foods, vegetables like peas (shelled),
and occasional treats.

o Feeding Frequency: Adult goldfish should be fed small amounts once a day, and
younger fish may be fed up to three times a day. Only feed what they can consume
in 1-2 minutes.

Lifespan: With proper care, goldfish can live for many years, with some varieties living up
to 30 years or more. However, inadequate care can significantly shorten their lifespan.

2.1.3. Koi (Cyprinus rubrofuscus)

Koi, means "brocaded carp," are ornamental varieties of carp. They are renowned for
their vibrant colors and patterns and are a beloved addition to outdoor koi ponds and water
gardens around the world.

Characteristics of Koi:

e Origin: Koi originated from the breeding of coloured carp in Niigata, Japan, in the
early 19th century.

e Appearance: Koi are admired for their beautiful patterns and colours, which can
include white, black, red, orange, yellow, blue, brown, cream, and metallic shades
like gold and silver-white. Each type has specific identifiable features in terms of
colours, patterns, and scales.
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o Size: Koi can grow quite large, reaching up to 3 feet (90 centimetres) in length. Males
can reach a maximum length of 28 cm.

o Lifespan: Koi has a long lifespan, with an average of 40 years. Some sources mention
domestic koi having an average lifespan of around 15 years, while Japanese koi tend
to live much longer, averaging 40-60 years.

o Diet: Koi are omnivores and will eat food found at all depths of water, including
aquatic insects, algae, and plants.

o Breeding: Koi will breed annually in the late spring or early summer when water
temperatures are between 65- and 75-° F. Males develop breeding tubercles during
the mating season. Koi will eat their eggs, so if you want to raise fry, you'll need to
remove the eggs from the pond as soon as the female releases them.

Koi are not the same as goldfish, although they are related. Koi tends to grow much larger
and often have barbels (whiskers) around their mouths, while goldfish do not. Koi requires
a significant commitment in terms of space and cares due to their size and longevity. It's
crucial to ensure you can provide a suitable pond environment for them to thrive.

2.1.4. Gourami (Osphronemus goramy)
Gouramis are a fascinating group of freshwater fish popular in the aquarium hobby.

They are native to Asia, found in areas ranging from Pakistan and India to Southeast Asia.
¢ = "“ .‘ - E

e,

Characteristics:

o Labyrinth Organ: Gouramis possess a unique lung-like organ called the labyrinth
organ, which enables them to breathe atmospheric air at the water's surface, a
crucial adaptation for living in warm, shallow, oxygen-depleted water.

e Appearance: They are generally medium-sized fish with elongated, compressed
bodies and a dorsal fin along their backs. Many species feature elongated, feeler-like
rays at the front of each pelvic fin.
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Bubble Nests: Most gouramis are bubble nest builders. Males construct nests at the
water surface using bubbles and plant debris to house and protect the eggs until
they hatch.

Tank Size: Minimum tank size depends on the species, with smaller types doing well
in 10-gallon tanks and larger species needing 30 gallons or more. Giant gouramis
require significantly larger tanks (hundreds of gallons).

Diet: Gouramis are omnivores and should be fed a varied diet of high-quality flakes
or pellets, as well as live or frozen foods like brine shrimp and bloodworms.

Popular Aquarium Gourami Species:

Dwarf Gourami: Small, brightly coloured (often with red and blue stripes), and well-
suited for smaller community tanks.

Pearl Gourami: Features beautiful pearl-like spots and a peaceful nature, making it
a hardy and popular choice.

Honey Gourami: A small, peaceful gourami known for its orange-gold colour
variants.

2.1.5. Barbs (Tiger Barb: Puntigrus tetrazona) and tetras (Neon Tetra: Paracheirodon
innesi)

Puntigrus tetrazona, commonly known as the Tiger Barb or Sumatra Barb, is a

popular, active freshwater fish in the aquarium trade.
Characteristics:

Appearance: They are known for their striking appearance, featuring a pale body
with four black bars, and black markings on the basal half of their dorsal fin. This
barred pattern gives them their "Tiger" name.

Size: They typically reach about 7 cm (around 2.7 inches) in total length.

Origin: Native to Southeast Asia, including Sumatra and Borneo.

Schooling: They are a schooling fish and should be kept in groups of six or more to
reduce aggression and stress.

Lifespan: Their lifespan is typically around S years.

Tank Size: A minimum tank size of 20 gallons (around 75 litters) is recommended
for a school of Tiger Barbs. A larger tank (such as 40 breeder or 55 gallon) is even
better to provide ample swimming space and reduce aggression.

Dr. N. Sreenivas- Dr. 1.S. Chakrapani- Dr.T. Anitha Susan -Dr. P. Anil Kumar
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e Diet: Tiger Barbs are omnivorous. A varied diet including high-quality flake or pellet
food, as well as live or frozen foods like brine shrimp and bloodworms, is
recommended.

e Tiger Barbs can be aggressive if kept in small numbers or confined to a small space,
so a school of 6 or more in an appropriately sized tank is important.

e They are known fin-nippers, so careful consideration should be given to their tank
mates.

Neon Tetra (Paracheirodon innesi) is a popular and striking freshwater fish in the
aquarium hobby. Known for its vibrant colours, particularly the iridescent blue stripe along
its body, it's a great choice for beginner to intermediate aquarists.

Characteristics:

e Appearance: The Neon Tetra has a light-blue back with a silver-white abdomen. A
notable feature is the iridescent blue horizontal stripe extending from its nose to the
base of the adipose fin. Beneath this, from the middle of the body to the tail, runs a
bright red band. This colouring helps them remain visible in their dimly lit natural
environment.

e Size: They are relatively small, growing to a maximum of about 4 cm (1.6 inches) in
length.

e Lifespan: With proper care, they can live for 5 years or more, with a potential lifespan
of up to 10 years.

o Diet: Neon Tetras are omnivores, feeding on worms, small insects, crustaceans, and
plants in the wild. In captivity, feed them a balanced diet of high-quality flakes or
pellets, supplemented with freeze-dried bloodworms or brine shrimp. They feed
primarily in the middle level of the aquarium.

e Breeding Environment: Breeding Neon Tetras can be challenging but is possible for
the dedicated hobbyist. A separate breeding tank is recommended, with soft, acidic
water and low lighting. Fine-leaved plants or a spawning mesh are needed for the
eggs.

Neon Tetras are a beautiful and rewarding fish to keep in a planted community aquarium.
With appropriate care and attention to their schooling needs, they can add a vibrant splash
of colour and activity to your tank.

2.1.6. Angel fish (Pterophyllum scalare)
Freshwater Angelfish (Pterophyllum scalare) is a stunning and popular fish in the
aquarium hobby, known for its elegant, disc-shaped body and graceful swimming style.
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e Appearance: They have a laterally compressed body, meaning they are very thin.
Their body is typically silver with dark vertical bars (though coloration and patterning
vary depending on the cultivated variety). Selective breeding has produced a wide
variety of colours and patterns, such as silver, black-and-silver marble, and various
striped patterns.
e Size: Can grow quite large, reaching up to 6 inches in length and 8 inches in height.
e Lifespan: With proper care, they can live for 10 years or longer in captivity. Some
sources suggest they can live up to 12 or even 15 years under ideal conditions.
o Diet: Angelfish are omnivores. In the wild, they feed on small fish, crustaceans, and
worms. In captivity, they will accept a varied diet, including high-quality flakes or
pellets, frozen foods like brine shrimp and bloodworms, and even some plant matter.
Feed them once or twice a day, only what they can consume in a few minutes.
e Breeding: Breeding angelfish can be challenging but rewarding. Provide a dedicated
breeding tank with the appropriate water parameters, and condition the breeding
pair with high-protein foods.
e Angelfish require a large tank and are not suitable for small aquariums.
e They need stable water parameters, so regular water changes and good filtration are
essential.
o While generally peaceful, they can be territorial, especially when breeding, so choose
tank mates carefully.
2.1.7. Cichlid fish

Cichlids (family Cichlidae) are a diverse group of freshwater fish popular in the
aquarium hobby, known for their vibrant colours and complex behaviours. They are a large
and widespread family of fish, with at least 1,760 scientifically described species and
estimates of the total number ranging up to 3,000.
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Characteristics:
e Diversity: Cichlids exhibit remarkable diversity in size, shape, colour, and
behaviour.

e Size: Cichlids vary greatly in size, from small species like the female Neolamprologus
multifasciatus (2.5 cm or 1 inch) to larger species such as Boulengerochromis
microlepis and Cichla species (approaching 1 meter or 3 feet).

o Parental Care: All cichlids provide some form of parental care for their eggs and fry,
whether through guarding nests (substrate brooding) or carrying them in their
mouths (mouthbrooding).

o Diet: Varies from species to species (herbivores to carnivores). A balanced diet is
crucial for health.

Due to the diversity within the cichlid family, it is important to research the specific needs
of the species you are interested in keeping to ensure you can provide them with a suitable
environment.

2-2 Brood stock development, breeding, larval rearing and grow out

Processes involved in successfully raising freshwater aquarium fish, from selecting
broodstock to reaching marketable size is as detailed below:
1. Broodstock Development:

e Selection: Choosing healthy, genetically diverse individuals is crucial. Select
broodfish that are free from deformities and have desirable traits like vibrant colors
or specific fin shapes.

e Quarantine: New broodstock should be quarantined to prevent disease transmission
and allow them to adjust to the hatchery environment.

e Nutrition: Provide a high-quality, balanced diet to ensure proper gonad development
and high-quality eggs and sperm.

e Environment: Maintain optimal water quality (temperature, pH, hardness) and
provide adequate space and hiding places to reduce stress.

2. Breeding:

e Natural Spawning: Some species readily spawn in suitable environments. Provide
appropriate substrates, plants, or breeding sites based on the species' natural
behaviour.

e Hormone Induction: For species that are difficult to breed in captivity, hormonal
induction with agents like GnRHa or HCG can stimulate spawning.

o Egg Collection: Collect eggs or newly hatched larvae carefully, potentially using a
hatching cone or other appropriate method.

3. Larval Rearing:

o Environment: Transfer larvae to rearing tanks with clean, well-aerated water and
maintain suitable temperature and lighting conditions.

e Feeding: Provide an appropriate diet for larval fish, starting with live foods like
rotifers or brine shrimp nauplii.

e Weaning: Gradually transition larvae to a formulated dry diet as they grow.

e Water Quality: Maintain optimal water quality parameters (temperature, pH,
ammonia, nitrite) throughout the larval rearing phase.
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e Grading: Regularly grade the larvae to separate faster-growing individuals and

reduce size variation.
4. Grow-Out:

e Tank or Pond Selection: Choose an appropriate grow-out system based on species,
space, and resources (e.g., tanks, ponds, recirculating systems).

o Stocking Density: Stock fish at appropriate densities to balance growth, space, and
water quality.

e Nutrition: Provide a complete and balanced diet appropriate for the growing fish.

e Water Quality Management: Maintain optimal water quality, including regular
water changes and potentially using filtration systems.

e Disease Prevention: Implement biosecurity measures and regularly monitor fish for
signs of disease.

e Harvesting: Harvest fish at the desired size and market them.

By following the above steps and adapting them to the specific needs of the species being
raised, aquarists and commercial fish breeders can successfully breed and raise a wide
variety of freshwater aquarium fish.

2-3 Larval feeds and feeding

Successful larval rearing of freshwater aquarium fish depends on providing appropriate

feeds and feeding strategies, particularly during the critical transition from yolk sac

absorption to external feeding.

1. Initial Larval Feeds:

o Live Foods: Many freshwater fish larvae, particularly those from egg-laying species,

require live food during their initial days due to their small mouth size,
underdeveloped digestive systems, and limited mobility.

Infusoria: These microscopic protozoans, collectively known as infusoria, are
an excellent starter food for the smallest fry. They can be cultured at home
using simple methods like placing organic matter (banana peel, yeast) in old
tank water.

Baby Brine Shrimp (Artemia nauplii): A highly nutritious live food packed
with protein and fats, especially beneficial for larger fry and species like
livebearers. They can be hatched from eggs in saltwater and easily harvested.
Rotifers: Small aquatic organisms like Brachionus  plicatilis and B.
calyciflorus are commonly used as initial live food, particularly for marine fish
larvae but also for freshwater species with small mouths, as they are easier to
ingest than Artemia nauplii. Rotifers can be enriched with essential fatty acids
before feeding to improve their nutritional value.

Microalgae (Green Water): Adding microalgae to larval tanks can serve as
direct food, improve water quality, and provide a shadow effect that aids larvae
in capturing zooplankton.

2. Feeding Frequency and Weaning:
o Frequent Feeding: Larval fish require frequent, small feedings throughout the day
as they have small stomachs and high metabolic rates. Feeding 3-5 times a day is
typically recommended.
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e Weaning to Dry Foods: As the larvae grow, they should gradually be weaned onto
commercially formulated dry feeds (microdiets).

e Dry Fry Food: Finely powdered or crumble-type dry foods are available, with
varying particle sizes to suit the fry's mouth size.

e Transitioning: The transition from live food to dry food should be gradual,
overlapping both diets for a period. This allows the larvae's digestive system
to adapt to the new food type.

3. Nutritional Considerations:

e High Protein: Fish larvae, including freshwater species, require diets with high
protein content for growth and development.

e Essential Fatty Acids: Specific essential fatty acids, such as omega-3 (linolenic acid)
and omega-6 (linoleic acid) for freshwater fish, are crucial for proper development
and must be provided through their diet.

e Vitamins and Minerals: Larval diets should be enriched with essential vitamins and
minerals to ensure optimal growth and health.

Closely observe the fry during feeding to ensure they are actively eating and consuming the
provided food. By carefully selecting appropriate feeds, feeding schedules, and monitoring
the fry's health and growth, aquarists and breeders can significantly increase the chances
of successful larval rearing for freshwater aquarium fish.

UNIT III: MARINE ORNAMENTAL FISHES
3-1 Varieties and habitat of marine ornamental fishes

Marine ornamental fish, valued for their vibrant colours and unique behaviours, are
popular additions to saltwater aquariums. They predominantly hail from coral reef
habitats found throughout the Indo-Pacific region, though they are also found in other
tropical and subtropical oceans, including the Atlantic.

Habitat and Importance:
e Coral Reefs: These complex and diverse underwater ecosystems provide marine
ornamental fish with vital resources, including food, shelter, and breeding grounds.
Coral reefs offer intricate structures that act as hiding places and territories, and are

home to the small invertebrates and algae that make up the diet of many species.

e Other Marine Habitats: While coral reefs are the primary habitat, some marine
ornamental fish, such as certain species of gobies, can also be found in mangrove
ecosystems and mudflats.

o Biodiversity: Areas with rich coral reef ecosystems, such as the lagoons and reef
flats of the Lakshadweep Islands, are especially diverse in marine ornamental fish,
with numerous species and high population density.

e Economic Impact: The marine aquarium trade is a multi-million-dollar industry,
offering economic opportunities to communities living near coral reefs.
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Varieties of Marine Ornamental Fish:
The marine aquarium trade includes a wide array of species belonging to different families,
including:

e Damselfish (Pomacentridae): Often brightly coloured in shades of red, orange,
yellow, or blue. They are generally territorial and should be kept with caution in
community tanks. Popular choices include the blue damselfish (Chrysiptera cyaneaq)
and yellowtail blue damselfish (Chrysiptera parasema).

e Clownfish (Amphiprioninae): Hardy and in high demand due to the popularity of
films like Finding Nemo, these fish usually live symbiotically with sea anemones,
which protect them from predators. The Ocellaris clownfish (Amphiprion ocellaris) is
a well-known example.

o Angelfish (Pomacanthidae): Known for their vibrant colours and patterns, both
large and dwarf angelfish are popular in the hobby. Some examples include the
emperor angelfish (Pomacanthus imperator), flame angelfish (Centropyge loricula),
and coral beauty angelfish (Centropyge bispinosa)
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o Butterflyfish (Chaetodontidae): Small, active fish, they are found globally, but are
particularly diverse in the Indo-Pacific region. They primarily inhabit coral reefs,
finding refuge and food sources within the reef structures.

e Gobies (Gobiidae): A diverse group of bottom-dwelling fish, including the masked
shrimp goby (Amblyeleotris gymnocephala) and the neon goby (Elacatinus oceanops).

o Triggerfish (Balistidae): Often brightly coloured and known for their strong teeth
used to break mollusc shells. They have a locking spine in their dorsal fin for
protection.
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o Blennies (Blenniidae): Small, carnivorous fish, with a wide range of colours and
adaptations to their environment.

e Cardinalfish (Apogonidae): Including species like the Banggai cardinalfish
(Pterapogon kauderni), which is unique for its mouthbrooding behaviour and limited
distribution.

e Tangs (Acanthuridae): A family that includes surgeonfish, known for their bright
colours and herbivorous diets. The blue tang (Paracanthurus hepatus) is a prime
example.
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Wrasse (Labridae): This large family boasts over 460 species with diverse shapes and
behaviours. The blue streak cleaner wrasse (Labroides dimidiatus) is notable for its
role in cleaning parasites off other fish.

Marine ornamental fish trade is a dynamic and evolving industry. As new

technologies emerge for captive breeding and sustainable practices, the availability of
captive-bred species is expected to increase.

3-2 Major marine ornamental fish resources of India

India is home to a rich diversity of marine ornamental fish resources, primarily found

in its coral reef ecosystems and surrounding coastal waters. These areas provide critical
habitat for a wide array of species, fuelling both domestic and international trade in marine
ornamental fish.

Marine ornamental fish Regions and Habitats:

Lakshadweep and Minicoy Islands: Recognized as one of the richest regions in India
for marine ornamental fish, particularly in lagoons and reef flats. Studies have
recorded around 300 species in these islands.

Andaman and Nicobar Islands: Also boast a significant diversity of marine
ornamental fish species, with around 150 species recorded.

Gulf of Mannar: A Marine Biosphere Reserve located on the southeastern coast of
India, known for its high biodiversity of marine ornamental fishes, including
parrotfishes. Studies have recorded 113 finfish species in the Gulf of Mannar.

Gulf of Kutch: Another important marine ornamental fish resource location.

Coast of Kerala: Known to have high diversity of marine ornamental fishes,
especially in areas with rocky shores and artificial seawalls, such as the Kovalam-
Poovar belt and Thangasseri-Kollam belt.

Important Marine Ornamental Fish Families:

Damselfish (Pomacentridae): Often brightly coloured and a popular group in the
marine aquarium trade, accounting for a significant portion of traded fish.
Angelfish (Pomacanthidae): Known for their vibrant colours and patterns.
Butterflyfish (Chaetodontidae): Small, active reef fish, concentrated in the Indo-
Pacific region.

Clownfish (Amphiprioninae): Hardy and in high demand, known for their
association with sea anemones.
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Gobies (Gobiidae): A diverse group of bottom-dwelling fish.
Triggerfish (Balistidae): Often brightly coloured with strong teeth and a defensive
dorsal spine.

Trade and Sustainability:

India's marine ornamental fish trade is primarily based on wild-caught species,
although efforts are underway to promote captive breeding and sustainable
practices.
The Central Marine Fisheries Research Institute (CMFRI) has developed hatchery
technologies for more than 20 species of marine ornamental fish and cross-bred
varieties.

While India possesses significant marine ornamental fish resources, only a limited
number of species are currently actively traded. There's immense potential for exploring
and utilizing these resources more extensively through research, development, and
sustainable management practices.

3-3 Collection and transportation of live fish, use of anaesthetics

Effective collection and transportation of live marine ornamental fish are critical for

minimizing stress, ensuring high survival rates, and maintaining fish quality for trade. This
involves careful handling practices from the moment of capture through to their
destination.

Collection Methods:

Hand Picking and Hand Nets: For wild-caught fish from reefs or other natural
habitats, this method allows for selective harvesting and minimizes habitat damage.
Chase and Net: Fish are gently guided into hand nets using a paddle, a common
practice in both freshwater rivers and coral reefs.

Stop Nets: Reef divers use nets to temporarily confine fish, allowing for careful hand-
picking and minimal disturbance.

Traps: Baited traps or those designed to capitalize on specific fish behaviour can be
used, although they may not be suitable for all species.

Diving (Snorkeling, Hookah, Scuba): These methods allow for direct interaction with
fish in their natural environment, facilitating hand-picking or the use of hand-held
nets.

Preparation for Transport:

Conditioning: Fish are held in clean water for several days to allow them to rid their
system of waste and adjust to the transport environment.

Starvation: Fish should not be fed for a period before transport to reduce ammonia
buildup.

Quality Control: Only healthy, stress-resistant fish are selected for transport.
Acclimatization: Fish are acclimated to the packing conditions, such as
confinement and potentially lower temperatures.

Transportation Methods:

Closed Systems (Plastic Bags): The most common method, especially for air
transport. Fish are packed in sealed polyethylene bags filled with oxygenated water.
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e Open Systems (Tanks): Used for shorter distances, such as transferring fish from
farms to landing points.
Use of Anesthetics (Tranquilizers):
e Stress Reduction: Anesthetics help to reduce stress and metabolic activity during
transport, minimizing oxygen consumption and the buildup of toxic waste products.
e Anesthetic Agents:

Tricaine Methanesulfonate (MS-222): A common choice, particularly for
temporary immobilization, although it's crucial to follow regulations regarding
its use, especially for food fish.

Benzocaine: An alternative that is less expensive but may have a lower
therapeutic index.

Phenoxyethanol: Another cost-effective option, reported to be effective for
some species like Siganus rivulatus.

Clove Oil: A natural anaesthetic, considered effective but with potential
drawbacks, such as a narrow safety margin and possible effects on fish
flavour.

Other Potential Agents: Etomidate, quinaldine, and certain plant extracts
are also explored as potential anaesthetics.

Precautions to be taken:
e Water Quality: Maintaining optimal water parameters (dissolved oxygen, pH,
temperature, salinity, ammonia) during transport is essential.
o Oxygen Supply: Adequate oxygen is crucial for fish survival during transport.
e Temperature Control: Keeping the water cool reduces metabolic activity and
improves oxygen stability.
By implementing these practices and carefully managing the collection and
transportation process, it is possible to minimize stress and maximize the survival and
quality of marine ornamental fish.

3-4 Breeding of marine ornamental fish

Breeding marine ornamental fish is a critical aspect of establishing sustainable
aquaculture practices and reducing reliance on wild-caught specimens, especially given
concerns about overexploitation and the need to protect coral reef ecosystems.

Features in Marine Ornamental Fish Breeding:
1. Broodstock Development:
¢ Collection and Acclimatization: Sexually mature individuals are collected from
the wild or obtained from existing captive populations. These broodstock fish must
be carefully acclimatized to hatchery conditions and maintained in optimal water
quality to ensure their health and reproductive readiness.

e Pair Formation: Some species, like clownfish, form monogamous pairs, so it's
essential to establish successful pair bonds for breeding.

Nutrition: A diet of high-quality, protein-rich foods, including live feeds like
enriched rotifers and Artemia, is crucial for conditioning broodstock for
spawning.
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e Environmental Control: Controlling environmental parameters such as
temperature, photoperiod, and water quality is vital for inducing spawning
and maintaining reproductive activity.

2. Spawning and Egg Management:

e Spawning Substrate: Providing suitable surfaces for egg deposition is
essential. This can include tiles, PVC pipes, or artificial substrates that mimic
natural spawning sites near anemones.

e Parental Care: Some species, like clownfish, exhibit strong parental care, with
males guarding and fanning the eggs.

e Egg Collection and Hatching: Eggs can be left in the broodstock tank to
hatch or carefully transferred to a separate hatching tank on the day of
hatching. Hatching often occurs after sunset in darkness, and the larvae are
typically photopositive, making them easy to collect with a light source.

3. Larval Rearing (Larvi culture):

o Live Feeds: Newly hatched marine fish larvae are typically small and require
specialized live feeds, such as rotifers (Brachionus rotundiformis)
and Artemia nauplii, which can be enriched with essential fatty acids.

e Green Water Technique: Using microalgae (green water) in larval rearing
tanks can provide a direct food source, stabilize water quality, and enhance
larval survival.

e Weaning: Larvae are gradually weaned onto formulated dry feeds (micro diets)
as they grow.

¢ Water Quality and Tank Management: Maintaining high water quality, with
regular water changes and cleaning of the tank bottom, is critical for larval
survival.

e Metamorphosis and Grow-Out: As larvae grow and develop, they undergo
metamorphosis, transitioning to a juvenile stage with adult coloration and
behaviours. They are then transferred to grow-out tanks and fed an
appropriate diet until they reach marketable size.

Challenges and Advancements:

Diversity of Reproductive Strategies: The diverse reproductive strategies of marine
ornamental fish, including social hierarchies, hermaphroditism, and sex change,
present challenges for captive breeding.

Larval Rearing: Rearing marine fish larvae in captivity can be complex, as their early
developmental stages are delicate and require specific environmental conditions and
feeding protocols.

Hatchery Technology: Advancements in recirculating aquaculture systems (RAS),
live feed culture techniques, and larval rearing protocols are enabling the successful
breeding of an increasing number of species. The Central Marine Fisheries Research
Institute (CMFRI) in India has developed hatchery technologies for various marine
ornamental species.

While significant progress has been made in marine ornamental fish breeding, further
research and development are needed to improve breeding protocols, particularly for species
with complex life histories or small larvae.
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3-5 Other aquarium animals’ sea anemones, lobsters, worms, shrimps, octopus and
starfish

Beyond the dazzling array of fish, the world of aquarium keeping also encompasses
fascinating invertebrates. Details of some popular choices and their specific needs:

1. Sea Anemones:

These beautiful, predatory animals are related to corals and jellyfish, belonging to the
phylum Cnidaria. They have a base (pedal disc) that anchors them to surfaces and a
colourful body topped with stinging tentacles used for hunting and defence.

o Feeding: Primarily carnivorous, but some supplement their diet with energy from

symbiotic algae.

e Examples: Bubble-tip anemone, Giant carpet anemone, Rock Flower anemone.

e Symbiosis: Known for their mutualistic relationship with clownfish, where the

clownfish get protection from predators and the anemones receive food and
maintenance.

2. Lobsters:
Crustaceans known for their high value in both commercial fisheries and the marine
ornamental trade.

. Habitat: Need a gravel bed for burrowing and rocks for hiding.
. Behaviour: Primarily nocturnal.
. Diet: Carnivores, feeding on meaty foods.

3. Worms:
A diverse group, including polychaetes and marine worms, some of which are common in
aquariums.
e Detritus Worms: Small, white-brown worms that live in the substrate and are
beneficial for cleaning. An overpopulation can indicate poor maintenance.
o Feeding: Filter feeders, requiring phytoplankton and zooplankton.
e Substrate: Need sand or coral rubble for tube creation.
e Other Types: Include anchor worms, nematodes, flatworms, and bristle worms.
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4. Shrimp:
Popular crustaceans known for their cleaning abilities and aesthetic appeal.
o Freshwater Shrimp: Excellent scavengers, aiding in algae control and tank cleaning.
o Saltwater Shrimp: Varieties: Peppermint shrimp (eats Aiptasia anemones), Skunk
cleaner shrimp (removes parasites), Coral banded shrimp (bold colours).
o Feeding: Most are omnivorous scavengers.

5. Octopuses:
Mollusc with highly intelligent cephalopods, known for problem-solving and camouflage.
e Diet: Primarily carnivorous, feeding on live shrimp, crabs, molluscs, or frozen
squid/fish.
e Challenges: Short lifespan in captivity and susceptibility to stress-related illness.
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6. Starfish:
Echinoderms characterized by their five arms.
e Diet: Most feed on microorganisms, algae, and small invertebrates. Some species,
like the Crown-of-Thorns starfish, are coral predators. Others, like sand sifting stars,
can be difficult to sustain in typical aquariums due to specialized dietary needs.

Each species has unique requirements regarding tank size, water parameters, diet, and
compatibility. Thorough research is vital before selecting any invertebrate. Many
invertebrates are highly sensitive to water quality, requiring stable parameters and regular
monitoring.

UNIT IV: AQUARIUM MANAGEMENT
4-1 Setting up fresh water, marine and reef aquariums
4.1.1 Setting up a freshwater aquarium: A beginner's guide

(s
NS S
\ ) o
‘f

Dr. N. Sreenivas- Dr. I.S. Chakrapani- Dr.T. Anitha Susan -Dr. P. Anil Kumar 27



V SEMESTER COURSE 13 - ORNAMENTAL FISHERY

Setting up a freshwater aquarium can be a rewarding hobby that brings a touch of nature
and relaxation to your home.
1. Planning and preparation

Choose the right size and type of aquarium: Consider the available space, the
number and species of fish you intend to keep, and your budget. Larger aquariums
tend to be more stable and easier to maintain. Glass tanks are a popular choice due
to their affordability and scratch resistance.

Select a suitable location: Avoid direct sunlight, windows, heat vents, air
conditioners, and noisy areas, as these can negatively impact the water temperature
and promote algae growth.

Gather necessary equipment: This includes an aquarium stand, filter, heater,
thermometer, lighting, cover, substrate (gravel or sand), decorations, water
conditioner, freshwater aquarium salt (optional, but recommended), and a water
quality test kit. A gravel vacuum and fish net are also helpful for maintenance.

2. Aquarium setup

Clean and rinse: Thoroughly rinse the aquarium with plain water (no soap or
detergents) to remove dust and debris. Inspect the tank for cracks or damage.
Install background: If using a background, attach it to the outside of the tank before
adding water. Darker backgrounds, like black, can enhance the appearance of fish
and plants and hide wires and tubing.

Place stand and tank: Position the aquarium stand in the chosen location and
ensure its level. Place the cleaned aquarium on the stand.

Install filter: Install the filter according to the manufacturer's instructions, ensuring
the outflow provides circulation throughout the tank. Do not plug it in yet.

Add substrate: Rinse the substrate (gravel or sand) in a colander until the water
runs clear. Add it to the bottom of the tank, aiming for a depth of 1-3 inches. If using
inert substrate for planted tanks, consider adding root tabs for plants.

Arrange decorations: Rinse decorations and plants (live or artificial) with water
before placing them in the tank. Arrange them to create hiding spaces for fish and
hide equipment. Leave open areas for fish to swim.

Fill with water: Place a clean plate or saucer on the substrate to prevent
displacement while filling the tank. Fill the tank about halfway with room
temperature water.

Fill the rest of the tank: Carefully fill the aquarium to about one inch below the
rim.

Install heater and thermometer: Place the heater near the filter's intake or outflow
for even heat distribution. Do not plug it in yet. Install the thermometer on the
opposite side of the tank for accurate temperature readings.

Add water conditioner: Treat the water with a water conditioner to neutralize
chlorine and chloramine, which are toxic to fish.

Plug in equipment: Ensure all cords have a drip loop to prevent water from reaching
electrical outlets. Plug in the filter, heater (after 20-30 minutes of being in the water)
and any other equipment, like an air pump or bubbler, and turn them on.
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3. Cycling the aquarium

Monitor water parameters: Use an aquarium water test kit to regularly check
ammonia, nitrite, and nitrate levels during the cycling process. Ammonia and nitrite
levels should be zero before adding fish.

Maintain proper temperature and pH: Maintaining a stable temperature (72-82°F)
and pH (7.0-7.8) is crucial for the cycle and the health of future fish.

4. Adding fish

Choose compatible fish species: Research the adult size, temperament, and water
requirements of the fish you plan to keep to avoid overcrowding and potential
conflicts.

Introduce fish slowly: Once the tank has cycled and water parameters are stable,
add one or two fish initially to allow the beneficial bacteria to adapt to the increased
bio load.

Acclimate new fish: Float the fish's bag in the aquarium for 15-20 minutes to
equalize the temperature. Then, slowly introduce some of the tank water into the bag
to gradually acclimate the fish to the tank's pH. Release the fish into the tank without
adding the bag water.

5.Maintenance

Regular water changes: Perform partial water changes (10-25% of the total volume)
weekly or as needed to maintain good water quality and remove nitrates.

Clean filter media: Clean or replace filter media regularly, but avoid rinsing it under
tap water, as this can kill beneficial bacteria. Use water from a routine water change
instead.

Monitor water quality: Continue testing water parameters (pH, ammonia, nitrite,
nitrate) at least weekly to ensure a healthy environment for your fish.

By following these steps and maintaining a consistent maintenance routine, you can

create a beautiful and thriving freshwater aquarium that will bring you years of enjoyment.
Al responses may include mistakes.
4.1.2 Setting up a marine aquarium

Setting up a marine aquarium, also known as a saltwater aquarium, requires more

planning and investment compared to a freshwater setup due to the specific needs of
saltwater inhabitants.
1. Planning and preparation

Type of Aquarium: Decide what type of marine environment you want to create:
fish-only (FO), fish-only with live rock (FOWLR), or a full reef tank (housing corals
and invertebrates).
Tank Size: Choose the largest tank possible for your space and budget, as larger
tanks are more stable. A good starting point for a reef tank is typically a 40-gallon
tank or larger. Consider a 30-gallon tank for fish-only or FOWLR setups,
although Coral Beauty Angelfish need larger spaces, around 60-70 gallons.
Location: Select a location away from direct sunlight, windows, and drafts to avoid
temperature fluctuations and excessive algae growth. Ensure the floor can support
the weight of a filled tank (approximately 8 pounds per gallon of water).
Equipment: Gather the necessary equipment:

e Aquarium and Stand: Choose a stand designed for the tank's weight and

ensure the tank is level.
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o Lighting: If housing corals, invest in high-powered LED lighting designed for
reef tanks. Fish-only tanks have more flexible lighting requirements.

e Filtration: Utilize a filtration system such as a sump or canister filter with
mechanical, biological, and chemical media. A protein skimmer is highly
recommended to remove organic waste and excess nutrients, especially for
heavily stocked tanks or reef tanks.

o Heating and Cooling: Maintain a stable temperature between 75-80°F (24-
27°C) with a reliable heater and thermometer.

e Water Movement: Powerheads or wavemakers are essential to create water
circulation and oxygenate the water, preventing stagnant areas.

e Salt Mix and Measuring Tools: Use a high-quality marine salt mix and a
refractometer (more accurate than a hydrometer) to measure salinity. The
ideal salinity for a reef tank is between 1.023 and 1.025.

e Substrate: Coral sand or aragonite sand is recommended to help buffer pH
and provide a natural habitat for fish and invertebrates. Avoid deep sand beds
to make cleaning easier.

e Live Rock: Live rock, or rock from an established tank, provides habitat,
enhances the natural environment, and acts as a biological filter due to the
beneficial bacteria it harbours.

e Water Test Kits: Essential for monitoring water parameters like ammonia,
nitrite, nitrate, pH, calcium, magnesium, and alkalinity.

e RODI Water: Reverse osmosis deionized (RODI) water is recommended for
mixing saltwater and replacing evaporated water, as tap water can contain
harmful contaminants.

2. Aquarium setup

Rinse and Clean: Clean the tank and equipment thoroughly with plain water (no
soap or chemicals).

Leak Check: Fill the tank with a few inches of fresh water to check for leaks.

Add Substrate and Decorations: Rinse the substrate and decorations, then place
them in the tank. Aquascape with live rock, ensuring there are hiding places and
adequate water flow.

Install Equipment: Install filters, skimmers, heaters, and powerheads according to
manufacturer's instructions. Do not plug them in yet.

Mix Saltwater: Using RODI water, mix the marine salt according to the instructions,
and add it to the tank.

Plug in Equipment: After a leak test and ensuring the water temperature is stable,
plug in and turn on the filter, heater, and other equipment. Use drip loops to prevent
water from reaching electrical outlets.

3. Cycling the aquarium

Testing: Regularly test ammonia, nitrite, and nitrate levels using an aquarium test
kit. The cycle is complete when ammonia and nitrite are consistently zero, and
nitrates are present.

Initial Water Change: Once the cycle is complete, perform a 10-25% water change
to reduce nitrates before adding livestock.
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5. Ongoing maintenance
¢ Regular Water Changes: Perform partial water changes (10-25% of the total volume)
every two to four weeks, or as needed, to remove pollutants and replenish nutrients.
e Water Parameter Testing: Test water parameters (pH, salinity, ammonia, nitrite,
nitrate, calcium, magnesium, alkalinity, and phosphate) weekly or as needed to
ensure the tank remains stable and healthy.
¢ Cleanliness: Regularly clean the aquarium glass, filters, and other equipment, but
avoid using soap or chemicals. A mixture of water and vinegar can be used to clean
the exterior of the tank.
e Feeding: Feed fish small amounts once or twice a day, ensuring all food is consumed
within a minute to avoid overfeeding and potential water quality issues. Offer a varied
diet of live, frozen, and dried foods. Corals may require additional coral food and
trace element dosing.
4.1.3 Setting up reef aquariums

Setting up a thriving reef aquarium is a rewarding but intricate undertaking,
demanding careful planning and adherence to specific principles.
1. Planning and Research

e Tank Type and Size: Decide whether you want a "fish-only with live rock" (FOWLR)
system or a full reef tank. Larger tanks (40 gallons or more for reef tanks) offer greater
stability.

e Location: Choose a stable location away from direct sunlight, windows, and drafts
to prevent temperature fluctuations and algae blooms.

e Research Species: Thoroughly research the specific needs and compatibility of the
corals, fish, and invertebrates you wish to house in your tank, including their
lighting, flow, water parameters, and aggression levels.

2. Essential equipment

e Tank and Stand: opt for a tank size that suits your space and budget, along with a
stand capable of supporting the immense weight of a filled aquarium.

o Lighting: Investing in reef-spec LED lighting is crucial for corals, as they rely on light
for photosynthesis.

o Filtration: A robust filtration system is essential, including a sump or canister filter
with mechanical, biological, and chemical media. A protein skimmer is highly
recommended to remove organic waste.

o Heater and Thermometer: Maintaining a stable temperature (ideally between 75-
79°F | 24-27°C) is critical. Use a reliable heater and thermometer.

e Water Movement: Powerheads or wavemakers are vital for mimicking natural reef
currents and delivering nutrients to corals.

e Salt Mix and Measuring Tools: Use a high-quality reef salt mix and a refractometer
to accurately measure salinity. Target a salinity of 35 parts per thousand (ppt) or a
specific gravity of 1.026.

o Substrate: Coral sand or aragonite sand helps buffer pH and provides habitat. Avoid
deep sand beds to facilitate cleaning.

¢ Quarantine Tank: A quarantine tank is crucial for isolating new arrivals to observe
and treat any potential diseases or parasites before introducing them to your display
tank.
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3. Setting up the tank

Rinse and Clean: Thoroughly rinse the tank and equipment with plain water.

Leak Check: Fill the tank with a small amount of freshwater to check for leaks.
Add Substrate and Decorations: Add the rinsed substrate and decorations, creating
an appealing aquascape with adequate hiding places and water flow.

Top Off: Maintain the water level by topping off with RODI water daily to compensate
for evaporation.

4. Cycling the tank

Testing: Regularly test ammonia, nitrite, and nitrate levels. The cycle is complete
when ammonia and nitrite are consistently zero, and nitrates are present.
Patience: The cycling process typically takes 6-8 weeks, and rushing it can be
disastrous for your tank inhabitants.

5. Adding corals and other livestock

Acclimation: Acclimate new corals and other livestock gradually to the tank's water
parameters before adding them to the display tank.

Quarantine: Use a quarantine tank for new fish and invertebrates to observe for
diseases or parasites before introducing them to the main tank.

Stock Slowly: Introduce a few hardy invertebrates initially to help with algae control,
then add fish slowly over time to allow the bacteria population to adapt.

Coral Placement: Consider light, flow, and potential coral aggression when placing
corals. Extreme Corals recommends leaving enough space for each coral to expand
fully without touching its neighbours. Acropora corals thrive in high-light, high-flow
conditions, while Favia prefer moderate light and flow.

6. Ongoing maintenance

Regular Water Changes: Perform partial water changes (10-25%) every two to four
weeks to remove pollutants and replenish nutrients.

Water Parameter Testing: Continue monitoring water parameters weekly, or as
needed, to ensure a stable and healthy environment.

Cleanliness: Regularly clean the tank glass, filters, and other equipment, avoiding
the use of soap or chemicals.

Feeding: Feed fish small amounts once or twice a day, ensuring all food is consumed
within a minute. Supplement corals with coral-specific foods as needed.
Temperature Stability: Ensure the tank temperature remains stable to prevent
stress and disease. Use a reliable heater and consider a chiller if needed to maintain
the recommended temperature range.

Pest and Disease Management: Quarantine new arrivals, dip corals before
introduction, and be vigilant for signs of pests or diseases.

RODI Unit Maintenance: Regularly check and replace filters on your RODI unit to
ensure it continues to provide high-quality water.

4-2 Water quality management for different types of aquariums

Water quality management for different types of aquariums: A guide for

undergraduate students

Maintaining optimal water quality is paramount for the health and vitality of aquatic

organisms in any aquarium, be it freshwater, saltwater, or a dedicated reef system. This
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guide will detail the essential parameters and management strategies tailored to each type
of aquarium.
4.2.1. Water quality management for Freshwater aquariums

Freshwater aquariums are a great starting point for aspiring aquarists. While
relatively less demanding than marine setups, freshwater tanks still require attention to
specific water parameters.

A. Key parameters and their significance
e pH: The pH level, or the measure of hydrogen ion activity, indicates acidity or
alkalinity. Most freshwater fish thrive within a pH range of 6.5 to 7.5. Deviations
from the optimal range can stress fish and impact their health.
e Ammonia (NH;): A highly toxic compound produced from fish waste, uneaten food,
and decomposing organic matter. Ammonia levels should ideally be zero, as even
small amounts can harm aquatic life.
e Nitrite (NO;): Another toxic compound produced during the nitrogen cycle as
beneficial bacteria convert ammonia into nitrite. Nitrite levels should also be
maintained at zero.
e Nitrate (NO;): The final product of the nitrogen cycle, where nitrites are converted
into nitrates. While less toxic than ammonia and nitrite, high nitrate levels can
contribute to algae growth and negatively impact fish health. Ideally, nitrate levels
should be below 40 parts per million (ppm).
e Temperature: Temperature influences fish metabolism and the breakdown of
organic matter. Most tropical freshwater fish prefer temperatures between 72-82°F
(22-28°C), according to Hanna Instruments UK.
¢ General Hardness (GH) and Carbonate Hardness (KH) / Alkalinity: GH measures
the concentration of calcium and magnesium salts in the water, while KH or
alkalinity measures the water's buffering capacity against pH fluctuations. Specific
levels for these parameters will depend on the fish species you are keeping, as
different species have different preferences.
B. Management strategies

Effective freshwater tank management includes establishing the nitrogen cycle,
performing regular 15-25% water changes weekly, using appropriate filtration (mechanical,
chemical, and biological), and vacuuming the gravel during water changes. It is also crucial
to avoid overfeeding and overcrowding, consider incorporating live plants, and always treat
tap water with a conditioner.
4.2.2. Water quality management for Saltwater aquariums

Saltwater aquariums, particularly those with delicate marine life like corals, require
more stringent water quality management.
A. Key parameters and their significance

e pH: Maintain pH levels between 8.1 and 8.4, using buffering agents if needed.

¢ Ammonia (NH;), Nitrite (NO,;), Nitrate (NO;3): Aim for undetectable levels of
ammonia and nitrite. Keep nitrates low, ideally below 20 ppm for fish-only tanks and
5-10 ppm for invert tanks.

e Temperature: Maintain a stable temperature between 75-80°F (24-27°C).

o Salinity: Maintain a specific gravity between 1.020 and 1.025, or 32-35 ppt.

o Alkalinity (dKH): Maintain alkalinity between 8 and 12 dKH to stabilize pH.
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e Calcium (Ca): Keep calcium levels between 400-450 ppm for coral growth.
¢ Magnesium (Mg): Aim for magnesium levels between 1250-1350 ppm.
e Phosphate (PO,): Keep phosphate levels low, ideally below 0.05 ppm in reef tanks.
e Trace Elements: Supplement trace elements consumed by corals and
invertebrates.
B. Management strategies
Key strategies for saltwater tanks include using RODI water for mixing and top-offs,
utilizing a protein skimmer to remove organic waste, incorporating live rock for biological
filtration, and employing advanced filtration methods such as sumps and chemical media.
Regular dosing of calcium, alkalinity, and magnesium may be necessary for reef tanks.
Using a separate quarantine tank for new additions is also highly recommended.

4.2.3. Water quality management for Reef aquariums

Reef aquariums, specialized saltwater tanks, focus on providing an optimal
environment for corals and other invertebrates alongside fish.
A. Special considerations and management

Maintaining stability is crucial for corals. Provide appropriate reef-spec lighting and
water flow, manage nutrient levels to keep nitrates and phosphates low, and consider
introducing a clean-up crew to control algae. Regular testing, including potentially ICP tests
for trace elements, is essential.
1. Parameters to monitor

¢ Temperature: Maintain a stable temperature between 75-80°F (24-27°C) to prevent
coral bleaching and stress to other inhabitants.

o Salinity: Keep salinity stable between 34-36 ppt (or 1.024-1.026 Specific Gravity)
using a refractometer or hydrometer.

e pH: Maintain a stable pH between 8.1 and 8.4, which is crucial for coral calcification.

e Ammonia, Nitrite, and Nitrate: Ensure the nitrogen cycle is established for
ammonia and nitrite to be undetectable. Aim for low nitrate levels (<10 ppm) to
prevent algae blooms and coral stress, according to madhattersreeftank.com.

e Phosphate: Keep phosphate levels very low (<0.04 ppm) to prevent nuisance algae
growth and inhibit coral calcification, according to madhattersreeftank.com.

e Calcium, Alkalinity, and Magnesium: These are essential for coral growth and
should be maintained at appropriate levels: Calcium (400-450 ppm), Alkalinity (8-12
dKH), and Magnesium (1250-1350 ppm).

2. Filtration and maintenance

e Regular Water Changes: Perform regular 10-20% water changes to dilute
contaminants and replenish essential minerals. Use RODI (reverse osmosis
deionized) water mixed with a high-quality marine salt.

o Protein Skimmer: This device is particularly important for reef tanks, removing
dissolved organic waste before it breaks down.

e Mechanical Filtration: Regularly clean or replace filter media to remove suspended
particles.

e Biological Filtration: Ensure a healthy biological filter (e.g., live rock) to process
toxic nitrogen compounds.

e Chemical Filtration: Utilize activated carbon or other chemical media to address
specific water quality issues.
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e Macroalgae Refugium: Consider a refugium with macroalgae like Chaetomorpha to
absorb excess nitrates and phosphates.

e Control Feeding: Avoid overfeeding to minimize organic waste and prevent nitrate
spikes.

3. Automation and monitoring tools

¢ Automated Top-Off (ATO) System: Essential for saltwater aquariums to replenish
evaporated freshwater and maintain stable salinity.

e Heater & Temperature Controller: Ensure stable temperatures within the ideal
range.

e Testing Kits and Devices: Utilize high-quality test kits, digital meters (pH, salinity,
temperature), and even automated testing systems for precise monitoring.
Controllers: Consider a comprehensive controller to automate and remotely monitor
various parameters and equipment for 24 /7 peace of mind.

4. Addressing specific issues

o Algae Growth: Control algae by using appropriate lighting, keeping nitrate and
phosphate levels low, and employing a clean-up crew.

o Nitrate and Phosphate Reduction: Besides water changes and filtration, consider
methods like carbon dosing, bio pellets, or nitrate-specific media if levels remain
consistently high.

Important considerations

e Patience and consistency are key to successful reef keeping.

e Avoid sudden or drastic changes in water parameters, which can stress tank
inhabitants.

¢ Regularly observe your tank inhabitants for signs of stress or illness, which can
indicate water quality issues.

e Keeping a detailed log of water parameter tests and adjustments can be helpful in
identifying trends and troubleshooting problems.

By understanding and actively managing these aspects of water quality, you can
create a healthy and thriving reef environment in your aquarium.

4-3 Common diseases of aquarium fish, diagnosis and treatment

Maintaining healthy fish in an aquarium requires understanding common diseases,
recognizing symptoms, and implementing appropriate treatments. Poor water quality,
stress, improper diet, and introducing diseased fish are common causes of illness.
1. Disease prevention: the cornerstone of fish health
Prevention is always better than cure in fishkeeping. Key preventative measures include:

e Maintaining pristine water quality and chemistry: Regular water changes, proper
filtration, and ensuring correct parameters (temperature, pH, ammonia, nitrite,
nitrate) are vital.

o Providing a varied and high-quality diet: Good nutrition boosts the fish's immune
system, making them more resilient to disease.

e Avoiding overstocking: Overcrowding leads to increased waste production, poor
water quality, and stress, making fish more vulnerable to disease.

¢ Quarantining new fish: Always quarantine new additions in a separate tank for at
least 30 days to observe for any signs of illness and prevent the introduction of
pathogens into the main aquarium.
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e Minimizing stress: Stress can weaken the fish's immune system, making them more
susceptible to disease. Avoid sudden changes in water parameters, temperature, or
lighting. Provide adequate hiding places to reduce aggression among tank mates.

e Handling fish gently: Physical injury can make fish more susceptible to infection.
Use proper netting and handling techniques.

2. Common fish diseases, diagnosis, and treatment

A. Parasitic infections
These are very common and can quickly spread throughout a tank.

e Ich (White Spot Disease): Caused by the protozoan Ichthyophthirius
multifiliis (freshwater) or Cryptocaryon irritans (saltwater). Symptoms include small,
white spots resembling grains of salt on the body and fins, increased mucus, rubbing
against objects, loss of appetite, and laboured breathing.

o Treatment: Increasing water temperature (gradually) can accelerate the
parasite's life cycle. Medications such as formalin, copper sulphate, or salt
treatments (for freshwater fish) can be used, targeting the free-swimming
stage of the parasite. Repeat treatments are often necessary.

e Velvet (Gold Dust Disease): Caused by dinoflagellate parasites of the
genus Oodinium. Symptoms include a velvety, yellowish-green dusting on the fish's
skin, respiratory problems, reluctance to feed, and disturbed swimming behaviour.

e Treatment: Increase water temperature and dim the aquarium lights.
Medications like acriflavine or copper sulphate (in a separate quarantine tank
for saltwater fish) are effective.

e Flukes (Gill and Body Flukes): Dactylogyrus (gill flukes) and Gyrodactylus (body
flukes) are common. They attach to gills and skin, causing irritation, difficulty
breathing, excess mucus production, listlessness, and small blood spots.

e Treatment: Praziquantel is the most effective treatment. Formalin can also be
used.

o Fish Lice (Argulus): These are visible, disc-shaped crustaceans that attach to the
fish and suck blood, causing pale coloration, inflammation, and rubbing against tank
surfaces.

o Treatment: Physically remove the lice with tweezers. Treat the tank with
medications like diflubenzuron or potassium permanganate to kill eggs and
other stages.

B. Bacterial infections
Bacterial infections often occur secondary to injury or weakened immune systems caused
by stress or poor water quality.

e Fin Rot: Caused by various bacteria, including Pseudomonas fluorescens.
Symptoms include frayed or ragged fins, white or dark edges, and inflammation at
the base of the fin.

o Treatment: Improve water quality through frequent water changes and
cleaning. Medications like API's Furan-2 or Triple Sulpha can be used, or
antibiotics prescribed by a vet.

o Dropsy: A symptom rather than a disease, Dropsy results from fluid buildup in the
fish's body, often due to kidney or organ failure caused by bacterial infections,
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viruses, or stress. Symptoms include a swollen abdomen, scales sticking out
(pinecone appearance), lethargy, loss of appetite, and bulging eyes.

e Treatment: Identify and address the underlying cause (e.g., poor water quality,
overcrowding). Isolate the fish and consult a veterinarian. Antibiotics may be
necessary, and increasing the water's salt content (for freshwater fish) can
help alleviate stress on the kidneys.

e Columnaris (Mouth Fungus): Despite the name, this is a bacterial infection caused
by Chondrococcus columnaris. Symptoms include white or grey lines or patches on
the body, especially around the mouth, resembling cotton. Fins may also deteriorate.

e Treatment: Improve water quality and treat with antibiotics like chloromycetin
or tetracycline.

e Hole-in-the-Head Disease (HITH / HLLE): Believed to be caused by a protozoan
parasite like Hexamita, but other parasites, bacteria, and poor water quality and diet
can contribute to the symptoms. Symptoms include lesions or pits on the head and
lateral line, loss of appetite, and emaciation.

e Treatment: Improve water quality and diet. Treat with metronidazole, either
directly in the water or through medicated food.

C. Fungal infections

Fungal infections usually appear as white, fluffy growths and often affect fish with
compromised immune systems due to stress or injury.

e Saprolegnia (Cotton Wool Fungus): This common water mould causes white,
cotton-like growths on the skin, fins, or gills, especially on injured areas. These
growths can become discoloured over time by trapped sediment.

e Treatment: Improve water quality and remove decaying organic matter.
Potassium permanganate or other antifungal medications can be used.
D. Viral infections
Viral infections are often difficult to diagnose and currently have no known cures.

e Lymphocystis: A viral disease causing white, cauliflower-like growths on the fins or
body.

o Treatment: Currently, there is no specific treatment. Remove affected fish
promptly to prevent spread.

o Haemorrhagic Septicemia (VHS): A deadly viral infection causing internal and
external bleeding, pale gills, dark bodies, fluid accumulation, and bulging eyes.

e Treatment: There is no cure for this viral infection. Antibiotics may be used to
treat secondary bacterial infections, but the outlook is often poor.

e Other Viral Diseases: Koi Herpesvirus (KHV), infectious pancreatic necrosis, and
others can affect various fish species, often with high mortality rates.

e Treatment: Generally, supportive care to reduce stress and prevent secondary
infections. Quarantine infected fish to prevent spread.

3. General approach to disease treatment
o Identify the problem: Carefully observe your fish for physical and behavioural
changes. Look for the characteristic symptoms of common diseases.
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e Diagnose the disease: Consult with an experienced aquarist, seek online resources
from reputable sources, or ideally, consult with an aquatic veterinarian for a proper
diagnosis.

e Isolate infected fish: Move affected fish to a separate quarantine or hospital tank
to prevent the spread of contagious diseases and administer targeted treatment.

e Address underlying causes: Correct any issues that may have contributed to the
illness, such as poor water quality, overcrowding, stress, or improper diet.

e Administer treatment: Use appropriate medications, following dosage instructions
carefully. Remove carbon and other chemical filtration during treatment to ensure
the medication's effectiveness.

e Monitor and adjust: Closely observe the fish's response to treatment and adjust as
needed. Be patient, as some treatments may take time to show results.

e Maintain proper water quality: Continue regular water changes and testing to
ensure optimal water conditions throughout the recovery process.

By understanding the causes, symptoms, and treatments for common fish diseases, you

can proactively prevent many illnesses and effectively manage those that may arise,
contributing to a healthy and thriving aquarium environment for your fish.

4-4 Temperature acclimatization and oxygen packing for aquarium fish

Successfully introducing new fish to an aquarium or transporting fish requires
careful consideration of temperature acclimatization and ensuring adequate oxygen supply.
Failure to manage these factors properly can result in significant stress, illness, or even
mortality for the fish.

4.4.1 Temperature acclimatization

Fish are cold-blooded (ectothermic) animals, and their body temperature is directly
affected by the surrounding water temperature. Sudden or drastic temperature changes
can cause thermal shock, compromise their immune system, and make them more
susceptible to disease.

A. Importance

e Stress Reduction: Gradual temperature changes minimize stress on the fish's
physiological systems.

o Disease Prevention: Temperature fluctuations can weaken fish, making them
vulnerable to common diseases like Ich.

e Optimal Metabolic Function: Fish thrive within specific temperature ranges,
impacting their growth, appetite, and activity levels.

o Acclimation Capacity: Fish can adapt to varying temperatures within their
tolerance limits, but this process takes time and is influenced by the rate of
temperature change.

B. Methods

1. Floating Method: Place the sealed bag containing the fish in the aquarium for 15-
30 minutes to allow the water temperature in the bag to gradually equalize with the
tank water.
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2. Drip Acclimation (for sensitive species): Use airline tubing to create a slow siphon

from the tank to a separate container holding the fish. Adjust the drip rate to allow
gradual mixing of the tank water with the transport water, slowly equalizing
temperature, pH, and other parameters. This method is especially recommended for
marine fish and other delicate species due to their sensitivity to parameter changes.

. Cooling for Transport: When transporting fish, especially for longer distances or in

warm conditions, reducing the water temperature in the transport container can
decrease their metabolic rate and oxygen consumption. This can be achieved by
gradually reducing the water temperature in holding tanks before packing, or by
adding ice or frozen gel packs to the transport container (ensuring ice is bagged to
prevent direct contact with fish).

4.4.2 Oxygen packing for transportation

Maintaining adequate dissolved oxygen (DO) levels is critical for fish survival during

transport. Fish consume oxygen, and in a sealed container, DO levels can rapidly deplete,
leading to suffocation.
A. Importance

Preventing Suffocation: Ensuring adequate oxygen prevents oxygen deprivation
and death, especially during prolonged transport.

Reduced Stress: Higher DO levels reduce stress levels in fish during transport,
allowing them to better cope with handling and confinement.

Supporting Metabolism: Oxygen is essential for fish metabolism and energy
production.

Reduced Ammonia Toxicity: Carbon dioxide, a byproduct of fish respiration, reacts
with water to form carbonic acid, which lowers the pH of the water. While this
reduces the toxicity of ammonia, high carbon dioxide levels can also interfere with
oxygen uptake in the fish's blood. Oxygen packing helps counter this by ensuring a
saturated DO environment.

B. Methods

1.

Oxygen-Filled Bags: Fish are typically transported in double-layered plastic bags
partially filled with water (1/3 of the volume) and then inflated with pure oxygen,
occupying approximately 75% of the bag's volume. This creates a high oxygen
atmosphere above the water that diffuses into the water, saturating it with oxygen.

. Sealing and Insulation: The bags are tightly sealed with rubber bands or heat

sealing to prevent leakage and maintain the oxygen atmosphere. The bags are placed
in insulated containers, such as Styrofoam boxes or coolers, to minimize temperature
fluctuations during transit.

. Cryogenic Oxygen: For large-scale or long-distance transport, especially in

aquaculture, cryogenic oxygen stored in compact tanks (Dewars) is vaporized and
injected into the water, ensuring a continuous supply of high DO levels for extended
periods.

C. Considerations

Starvation Period: Stop feeding fish for several days before transport to reduce the
production of ammonia and other waste products that can foul the water and deplete

oxygen.
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Water Quality: Use clean, high-quality water for packing to minimize potential
contaminants or pathogens.

Loading Density: Avoid overcrowding fish in the transport bags or containers to
prevent rapid oxygen depletion and increased stress.

Monitoring and Observation: Regularly monitor fish behaviour during transport for
signs of stress or illness. Observe the fish closely after arrival and during the
acclimatization process.

Quarantine: Always quarantine new fish in a separate tank for at least two weeks
before introducing them to the main aquarium to prevent the spread of diseases.

By implementing proper temperature acclimatization and oxygen packing techniques,
aquarists can significantly improve the chances of successful fish transport and
introduction to new environments, contributing to the health and well-being of their aquatic

pets.

UNIT V: COMMERCIAL PRODUCTION OF AQUARIUM FISH AND PLANTS

5-1 Commercial production units of ornamental fish- requirements and design

Establishing a commercial ornamental fish production unit requires careful planning

and a well-designed infrastructure. Here's a breakdown of the key requirements and design
considerations:

1. Site selection

Water Source: A reliable and clean water source is crucial. Deep tube wells are ideal,
but streams or municipal water can also be used after proper treatment.
Electricity: Constant electricity supply is essential for pumps, filters, and other
equipment. Consider backup power sources like generators or UPS systems.
Accessibility: Choose a site with good transport links for easy access to markets,
and availability of inputs (feed, construction materials).

Environmental Factors: Avoid flood-prone areas and sites near industrial or
polluted zones.

Soil Type: For earthen ponds, the soil should have good water retention capacity.
Consult with aquaculture experts for viability.

2. Infrastructure requirements

Tanks:

o Breeding Tanks: Glass aquariums or smaller cement tanks are suitable for
breeding, with sizes varying according to the species' specific breeding
behaviour.

e Rearing Tanks: Larger cement tanks or fiberglass tanks are required for
rearing fry and juveniles to market size.

e Material: Tanks can be constructed from RCC, brick masonry, clay, or plastic.

e Design: Tanks should have flat bottoms with proper inlet and outlet pipes for
drainage. Provide curves at corners for easy cleaning and hygiene.

e Overhead Tank: A storage tank for water enables sedimentation and ensures
a continuous supply to culture tanks.
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Sheds and Covers:

e Work Sheds: Design to provide filtered sunlight and protect tanks from debris
and bird droppings, often using translucent HDPE sheets.

e Nets: Cover tanks to protect fish from predators like frogs and birds.

Water Management System:

o Pumps: Essential to lift water from the source to overhead tanks and circulate
it through the system.

o Filters: Robust filtration systems (mechanical, biological, chemical) are vital
for maintaining water quality. Biofilters are crucial for managing nitrogenous
waste.

e Aeration: Air pumps and accessories like air stones or aerators are needed to
ensure adequate dissolved oxygen levels in the tanks, which is crucial for fish
health.

e Water Testing: Regular monitoring of water parameters (pH, hardness,
temperature, ammonia, nitrite, nitrate, etc.) is vital, as ornamental fish are
sensitive to changes.

e Water Exchange System: A well-designed system for periodic water exchange
is required, especially in high-density stocking scenarios.

3. Equipment

Transportation Tins and Bags: Necessary for bringing broodstock from various
sources and transporting ornamental fish seeds and fingerlings for sale.

Oxygen Cylinder and Pressure Gauge: Essential for oxygenating water during
transportation, particularly for long distances.

Nets: Various sizes and types of hand nets for handling fish gently and without
injury.

Hapas: Made of fine mesh cloth for egg incubation and hatching.

Live Food Production Units: Cement or fiberglass tanks for culturing live food
organisms like Infusoria, Artemia, and Daphnia, essential for broodstock and larval
stages.

Heaters and Chillers: To maintain optimal water temperature ranges, especially for
tropical fish, and potentially a chiller for very warm climates.

4. Other key requirements

Quality Broodstock: Select superior quality broodstock from different sources to
ensure healthy offspring and avoid inbreeding.

Skilled Labor: Having knowledgeable and experienced personnel for breeding,
rearing, water management, and disease control is important.

Marketing Strategy: Develop a strong marketing network, including personal
contacts and public relations, to effectively reach customers and understand market
demand.

Disease Management: Implement disease prevention strategies and have a plan for
treating common diseases to minimize losses.

Sustainable Practices: Consider incorporating sustainable practices like
aquaponics or bio floc technology to minimize environmental impact and maximize
resource efficiency.
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By considering these requirements and designing a well-structured production unit,
aspiring ornamental fish farmers can significantly increase their chances of establishing a
successful and profitable commercial venture.

5-2 Commercial production of goldfish, live bearers, gouramies, barbs, angels and
tetras

5.2.1 Commercial production of goldfish

Commercial goldfish production is a growing segment of the ornamental fish market,
driven by their popularity as pets and adaptability to various tank sizes. Success in this
venture hinges on a well-planned facility, efficient breeding techniques, and consistent care
for fry and juveniles.

1. Site and infrastructure

o Water Source: Requires a reliable supply of clean, cool or cold water, depending on
the goldfish varieties being bred. Water sources like deep tube wells are preferable,
but treated municipal water can also be used.

o Electricity: Stable electricity supply is critical for pumps, filters, aeration, and
lighting. Backup power (generator, UPS) is recommended to prevent losses during
outages.

e Accessibility: Choose a site with good access for transporting broodstock, feed,
equipment, and market-ready fish.

e Ponds/Tanks:

e Breeding Ponds/Tanks: Use smaller, shallow tanks (around 20-30 gallons or
75-114 Liters) or outdoor ponds. Spawning mats or dense vegetation should
be provided for egg attachment.

e Hatching Tanks: Use separate tanks for hatching eggs (e.g., 15 gallons or 60-
70 Liters) to protect fry from adults. The water depth should be shallow (6-7
inches) to allow fry to reach the surface to absorb their swim bladder.

e Rearing Ponds/Tanks: Larger tanks or ponds are needed to grow fry to
market size. Stocking density should be carefully managed to prevent
overcrowding and ensure adequate space for growth.

e Material: Ponds can be earthen, while tanks can be glass, fiberglass, or

Water Management:
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o Filtration: Gentle filtration like sponge filters are ideal for fry tanks. Robust
mechanical, biological, and potentially chemical filtration for adult and grow-
out tanks.

e Aeration: Air pumps and air stones or bubble wands ensure sufficient
dissolved oxygen, especially in densely stocked tanks.

e Water Exchange System: Implement a system for regular water changes
(e.g., 25% weekly for fry tanks).

e Quarantine Facilities: Separate tanks for isolating new arrivals to prevent
disease introduction.

2. Broodstock and breeding

e Selection: Select healthy, robust goldfish, free from defects or injuries, for breeding.
Ideal age is between 2-4 years, as fish younger than this produces fewer, smaller
eggs and older fish may have a higher percentage of infertile eggs. Select based on
desired traits (colour, fin shape, body shape).

o Conditioning: Feed broodstock a balanced and nutritious diet, including live or
frozen foods, to promote egg development in females and vitality in males.

o Spawning: Goldfish typically breed in the spring as water temperatures rise (ideal
range: 68-74°F / 20-23°C). They are broadcast spawners, laying adhesive eggs on
provided substrate like spawning mats or plants. A ratio of 2 males per female is
recommended.

e Egg Care: Remove spawning mats or separate adults after spawning to prevent egg
consumption. Transfer eggs to a hatching tank, maintain stable temperature (20-
23°C or 68-74°F), and ensure adequate aeration. Remove infertile eggs, which will
appear opaque or cloudy, and treat the water with antifungal agents to prevent
fungus growth.

3. Fry rearing and feeding

e Initial Feeding: Fry begin feeding once they absorb their yolk sac and become free-
swimming. The first food can be egg yolk water or specially prepared fry foods like
infusoria or finely ground flakes.

o Feeding Schedule: Feed fry small amounts multiple times a day (3-5 times) to ensure
adequate nutrition and growth.

e Brine Shrimp: Live baby brine shrimp are highly recommended for optimal fry growth
due to their nutritional value and stimulating effect on the fry's hunting instincts.

e Growth: Fry need plenty of room to grow. After about six weeks, they can reach
approximately % inches and be graded for stocking in larger rearing tanks or ponds.

4. Disease prevention and management

e Prevention: Maintain optimal water quality, provide a balanced diet, avoid
overstocking, quarantine new fish, and handle fish gently to minimize stress and
prevent diseases.

o Early Detection: Regularly observe fish for changes in behaviour or physical signs
of illness.

e Common Diseases: Be familiar with common goldfish diseases like Ich, Fin Rot,
Dropsy, Columnaris, and Anchor Worms, as poor water quality or stress often trigger
them.
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e Treatment: Have essential medications like salt, methylene blue, and praziquantel
readily available. Isolate sick fish and administer appropriate treatment, addressing
underlying causes like poor water quality.

5. Marketing considerations

e Target Market: Decide whether to focus on common "feeder" goldfish or higher-value
ornamental varieties.

e Value Addition: Focus on breeding specific desirable varieties and ensuring good
health to command better prices.

e Customer Service: Provide value through quality control and excellent customer
service.

Goldfish have a tendency to revert back to their wild carp ancestry. Continuous culling
and selective breeding are necessary to maintain desired traits and prevent the production
of undesirable fish.

5.2.2 Commercial production of livebearers: Requirements and design

Livebearers, such as guppies, mollies, platies, and swordtails, are highly popular
ornamental fish due to their vibrant colours, diverse finnage, and relative ease of breeding.
Commercial production of these species can be profitable, but requires a structured
approach to ensure optimal breeding rates, healthy fry development, and efficient grow-out.
1. Site and infrastructure

e Location: Choose a site with access to a reliable, clean water source (e.g., deep well
water or treated municipal water), consistent electricity supply (with backup power),
and good transportation routes for distributing fish.

¢ Tanks/Ponds:

Breeding Tanks: Use numerous smaller tanks (e.g., 5-10 gallons or 20-40
Liters) or larger tanks with breeding traps or dense plant cover/mops for
spawning. Separate tanks are recommended for each female to prevent
cannibalism of fry. The water depth should be shallow, about 20 cm.

Rearing Tanks: Dedicate separate tanks for raising fry and juveniles to market
size. These can be larger, up to 100 cm x 100 cm x 60 cm for mass breeding
guppies. Consider a range of tank sizes to accommodate fish at different
growth stages.

Grow-out Ponds/Tanks: Use larger outdoor ponds or tanks to raise juveniles
to marketable size, especially for species that grow larger like swordtails.
Ensure proper pond depth and water quality.

Material: Tanks can be constructed from glass, fiberglass, or cement.

2. Water Management System:

Water Source & Quality: Use dechlorinated, matured water. Livebearers
prefer slightly alkaline, hard water, but farm-raised varieties tolerate a wider
range.

Filtration: Sponge filters are ideal for fry tanks to prevent accidental suction.
Utilize robust mechanical and biological filtration (e.g., bio-filters, sumps) for
breeding and grow-out tanks to maintain water quality.

Aeration: Air pumps with air stones are essential to ensure adequate
dissolved oxygen levels, especially in densely stocked tanks.
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o Water Exchange System: Implement a routine for partial water changes (e.g.,
10-25% weekly or bi-weekly), adjusting based on stocking density and water
quality.

3. Broodstock management and breeding

Selection: Choose healthy, vigorous broodstock with desirable coloration and
finnage for breeding. Select males and females based on specific traits to maintain
or improve strains.

Ratio: Maintain a male-to-female ratio of 1:2 or 1:3 to prevent excessive harassment
of females by males.

Conditioning: Feed broodstock a high-quality, varied diet, including live or frozen
foods, to promote optimal health and fertility. Separate males and females during
conditioning to prepare them for breeding.

Spawning: Introduce conditioned males to a breeding tank with a prepared female.
Livebearers give birth to live young. Gestation periods vary by species (e.g., 4 weeks
for guppies).

Fry Rearing: Once the female has given birth, the fry should be reared in separate
tanks.

4. Fry rearing and feeding

First Food: Ensure fry have access to appropriate first foods as soon as they are
free-swimming. Infusoria is ideal for very small fry, while newly hatched brine shrimp
(Artemia nauplii) are a highly nutritious option for slightly larger fry. Powdered fry
foods can also be used as a supplement.

Feeding Regimen: Feed fry small amounts multiple times a day (3-5 times) to
support rapid growth and development. Remove excess food to avoid fouling the
water.

Growth & Sorting: As fry grow, transition them to larger foods like finely crushed
flakes or specialized fry food crumbles. Sort fry by size regularly to prevent
cannibalism and optimize growth rates.

5. Disease prevention and management

Biosecurity: Implement strict biosecurity measures, including proper sanitation,
quarantine of new fish, and disposal of deceased fish, to prevent disease outbreaks.
Water Quality: Maintain optimal water quality parameters as outlined above, as
poor water quality can stress fish and trigger disease.

Common Diseases: Be aware of common livebearer diseases such as Ich, Fin Rot,
Dropsy, and specific livebearer diseases like Capillaria (internal worm)
and Tetrahymena (skin parasite), also known as the "guppy killer".

Treatment: Consult with an experienced aquarist or aquatic veterinarian for
diagnosis and treatment. Use appropriate medications, follow dosage instructions
carefully, and ensure good water quality throughout the recovery period.

Livebearers, especially popular varieties like guppies and mollies, can be highly inbred,
leading to genetic issues and weakened immune systems. Implement selective breeding
programs to avoid inbreeding and maintain desired traits. Culling of unhealthy or
deformed fish is also essential.
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5.2.3 Commercial production of gouramis for aquarium

Commercial production of gouramis for the aquarium trade focuses on species
valued for their beauty, interesting behaviours, and relative hardiness. These species, often
smaller than the Giant Gourami (primarily a food fish), are bred for their vibrant colours
and unique finnage. This guide details the specific requirements and design considerations
for a successful gourami breeding and rearing operation focused on ornamental markets.
1. Popular aquarium gouramis

e Dwarf Gourami, Pearl Gourami, Honey Gourami, Three-Spot Gourami, Kissing
Gourami

2. Infrastructure and setup

e Breeding Tanks: Use numerous smaller tanks (e.g., 50-80 Liters capacity or larger
tanks with floating plants or other floating objects (e.g., Styrofoam sheets, banana
leaves) for males to anchor their bubble nests. Water depth of about 25 cm (10
inches) is recommended, but 6-8 inches or shallower is common practice, depending
on the species.

e Fry Rearing Tanks: Use dedicated tanks for raising fry. These can be shallow
(approx. 10 cm water depth initially) and equipped with sponge filters to prevent fry
from being sucked up.

¢ Grow-out Tanks: Larger tanks or ponds to raise juveniles to marketable size.
Stocking density needs careful management.

¢ Water Management System:

o Filtration: Sponge filters are ideal for breeding and fry tanks due to their
gentle flow. Larger tanks will require more robust mechanical and biological
filtration.

e Aeration: Air pumps and air stones are necessary to ensure adequate
dissolved oxygen levels, especially in densely stocked tanks and to aid in
bubble nest maintenance.

e Water Quality: Gouramis generally prefer slightly acidic to neutral water (pH
6.0-7.5) with low to moderate hardness. Test water parameters regularly and
perform partial water changes (10% weekly or 25% bi-weekly).

3. Broodstock and breeding

e Selection: Choose healthy, mature broodstock with good coloration and finnage.

Identify males by their more vibrant colours and pointed dorsal fins, and females by
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their duller colours and rounder dorsal fins. Females will also be plumper when
gravid.

e Spawning: Most aquarium gouramis are bubble nest builders. The male constructs
a bubble nest under floating objects or vegetation. After spawning, the male guards
the eggs and developing fry.

4. Fry rearing and feeding

o First Food: Feed newly hatched fry with specialized foods small enough for them to
consume. Options include liquid fry food, rotifers, infusoria, or very finely ground
flakes. Infusoria culture added several times a day is beneficial.

e Brine Shrimp: After 4-7 days, introduce newly hatched brine shrimp nauplii, which
promote excellent growth and provide essential nutrients.

e Feeding Schedule: Feed fry small amounts frequently (6 times a day or more) to
support their rapid growth. Remove any uneaten food promptly to avoid fouling the
water.

e Growth and Grading: Transition fry to crushed flake food as they grow larger.
Regularly sort fry by size to prevent cannibalism and optimize growth rates.

5. Disease prevention and management

e Biosecurity: Implement strict biosecurity measures, including proper sanitation,
quarantine of new fish, and disposal of deceased fish.

e Water Quality: Maintain stable and optimal water parameters, as stress from poor
water quality is a primary trigger for disease.

e Common Diseases: Be vigilant for signs of common diseases like Ich, Fin Rot,
Dropsy, and Columnaris. Be aware that some Dwarf Gourami can be susceptible to
Dwarf Gourami Iridovirus (DGIV).

e Treatment: Consult with an expert for diagnosis and treatment. Use appropriate
medications, follow instructions carefully, and ensure good water quality throughout
recovery.

Avoid inbreeding and maintain desired traits through selective breeding and regular
culling. Familiarize yourself with local regulations regarding fish farming and transport. By
focusing on these requirements and implementing sound management practices,
commercial producers can establish successful and sustainable gourami production units
to meet the demand for these beautiful aquarium fish.

5.2.4 Commercial production of barbs, angels, and tetras for aquarium
Commercial production of barbs, angelfish, and tetras for the aquarium trade
requires a dedicated setup focused on optimizing breeding, rearing fry, and maintaining the
health of these popular freshwater ornamental fish. Each group has unique breeding
strategies and specific requirements.
1. Barbs (Puntius, Rasbora species)
e Breeding:

e Many barb species are egg scatterers. Provide a breeding tank with fine-leaved
plants or spawning mops for eggs to attach to. Cherry Barbs, for instance, lay
eggs on submerged vegetation.

e Separate males and females before conditioning them with high-quality food.

e Introduce conditioned pairs or a group (e.g., 2-3 males to 1 female) into the
breeding tank. Spawning typically occurs in the morning.
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e Remove parents after spawning to prevent egg consumption.

e Fry Rearing:

¢ Eggs hatch in 1-2 days. Fry become free-swimming in 3-5 days.

e Feed fry infusoria or newly hatched brine shrimp initially, then gradually
introduce finely crushed flakes or other suitable dry foods.

e Water Parameters:

e Temperature: 25-28°C (77-82°F).

e pH: Soft, slightly acidic water (pH 5.5-7.0) is often preferred for breeding.

e Water Hardness: Soft to moderately hard.

e Challenges: Some species are difficult to breed, and fry can be sensitive to water
quality changes. Maintaining optimal water conditions and providing appropriate
food are essential for high survival rates.

2. Angelfish (Pterophyllum scalare)

e Breeding:

e Angelfish are egg depositors that lay adhesive eggs on surfaces like broad-
leaved plants, slate, or vertical aquarium walls.

o Select healthy, mature broodstock. While sexing is difficult, a ratio of 1:1 or
starting with a group and allowing them to pair off naturally is common
practice.

e Provide a dedicated breeding tank (e.g., 80 Liters/20 gallons or more, is ideal
for breeding) with a spawning surface.

o After spawning, remove parents (especially if they consume eggs) or the
spawning surface with eggs.

o Egg/Fry Care:

o Eggs hatch within 2-3 days. Fry become free-swimming in 3-5 days.

e Fry are delicate and require high-quality food like newly hatched brine shrimp
multiple times a day.

e Maintain excellent water quality during the fry rearing stage through frequent
small water changes and a gentle sponge filter.

e Water Parameters:

e Temperature: 24-26°C (75-79°F) for normal maintenance, 26-28°C (79-82°F)
for spawning.

o pH: Slightly acidic to neutral (pH 6.5-7.4).

e Water Hardness: Soft (below 80 mg/L) is preferred for breeding.

o Challenges: Angelfish are susceptible to diseases like Hexamita and Capillaria,
especially with poor water quality or diet. Fry are sensitive to changes in water
chemistry and benefit from very clean conditions.

3. Tetras (Paracheirodon, Hyphessobrycon species)

e Breeding:

e Most tetras are egg scatterers, laying non-adhesive or slightly adhesive eggs.
Provide a breeding tank with fine-leafed plants or spawning mops. For
sensitive species like Neon Tetras, use soft, acidic water (pH 6.8-7.0) with a
temperature of 21-22°C (70-72°F).

o Condition males and females with high-quality foods before introducing them
to the breeding tank. Consider simulating rain or water changes to induce
spawning.
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e Tetras like the Neon Tetra may lay over 100 eggs.

¢ Remove parents after spawning to prevent egg consumption.
Fry Rearing:

o Eggs hatch in 1-2 days. Fry become free-swimming in a few days.

e Fry require very small foods like infusoria or rotifers initially, progressing to

newly hatched brine shrimp as they grow.

e Maintain low lighting during the initial stages as eggs and fry are light

sensitive.
Water Parameters:

o Temperature: Varies by species, but generally 22-26°C (72-79°F) is a good

range.

e pH: Most tetras prefer slightly acidic to neutral water (pH 6.0-7.0).

e Water Hardness: Soft water is often preferred for breeding and optimal health.
Challenges: Breeding some tetras, like Neon Tetras, can be more challenging. Eggs
and fry are light sensitive and susceptible to fungal infections. Maintaining water
quality and providing appropriate food is crucial for fry survival.

By carefully considering these specific requirements and implementing effective
management strategies, commercial producers can establish successful operations for
breeding and raising barbs, angelfish, and tetras for the ornamental fish market.

5-3 Mass production of aquarium plants

Mass production of aquarium plants, also known as aquatic horticulture or aquatic

plant farming, is a specialized segment of the aquaculture industry. It caters to the growing
demand for live plants in planted aquariums and aqua scaping. Success requires a blend
of horticultural knowledge and controlled environmental agriculture techniques.

1. Planning and market considerations

Target Species: Select plants suitable for mass production based on their
popularity, growth rate, and propagation ease. Popular choices include stem plants
(Ludwigia, Rotala, Hygrophila), carpeting plants (Micranthemum 'Monte Carlo', Dwarf

Hairgrass), rhizome plants (Anubias, Cryptocoryne, Java Fern), and rosette plants
(Echinodorus spp.).
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e Propagation Method: Determine the most suitable propagation method for each

species:
e Stem Cuttings: Common for stem plants like Ludwigia and Rotala.
e Runners/Stolons: Used for carpeting and grass-like plants

like Vallisneria and Dwarf Sagittaria.

¢ Rhizome Division: Ideal for plants like Anubias and Cryptocoryne.

e Tissue Culture: This method offers the highest level of sterility and is
increasingly used for mass production of rare or sensitive species, ensuring
disease and pest-free plants. Tissue culture involves propagating plants in a
sterile environment using a small part of the plant, like the meristematic
region, grown on a nutrient medium in containers.

2. Infrastructure and setup

e Grow-out Facilities: Depending on scale, this could range from simple farm tanks
in a dedicated area to elaborate greenhouse setups or even outdoor ponds for certain

¢ Water Management System:

e CO; Injection: Essential for optimizing plant growth, especially for
demanding species. Aim for an optimal concentration of 15-30 mg/L. CO,
systems can be expensive initially, ranging from $100-$600.

e Water Quality: Use clean, dechlorinated water, potentially Reverse Osmosis
(RO) water for sensitive species. Monitor parameters like pH, hardness,
temperature, and nutrient levels regularly.

o Filtration: Sponge filters or gentle mechanical and biological filters are ideal
to maintain water clarity without stressing plants or dislodging cuttings.

o Water Exchange: Perform regular partial water changes (e.g., 20-30% weekly)
to remove waste and maintain water quality.

5. Packaging and shipping

e Preparation: Trim plants, remove excess water, and wrap them in damp paper
towels.

o Packaging: Place plants in sealed plastic bags or containers, cushioned with
shredded paper or other insulation. Include a heat or cold pack depending on the
shipping conditions.

e Documentation: Provide a Phytosanitary certificate for international shipments, if
required.

Employing sustainable practices like aquaponics (integrating plant production with fish

farming) can offer benefits, although managing water quality in such systems requires
careful attention.

5-4 Retail marketing and export of ornamental fish

The ornamental fish industry is a multi-billion-dollar global market, with a strong
demand for diverse species. India, with its rich biodiversity and favourable climate, has
significant potential in this sector, yet its current share in the global market is relatively
low. Developing robust retail and export strategies is crucial for unlocking this potential.
1. Retail marketing of ornamental fish

Retail marketing focuses on selling fish directly to consumers or through

intermediaries like local fish shops and wholesalers.
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A. Strategies for direct sales (farm-to-customer)

o Farm Shops/Display Units: Set up a retail outlet directly at the farm for customers
to view and purchase fish. Maintaining clean, well-lit display tanks with healthy fish
is paramount.

¢ Online Presence:

e Website: Create an e-commerce website with clear images, descriptions, and
care guides for each species.

e Social media: Utilize platforms like Facebook, Instagram, and YouTube to
showcase fish, share care tips, and engage with customers. Facebook is a
popular choice for marketing.

e Content Marketing: Create blog posts, articles, and videos about fish care,
breeding, and aqua scaping to attract hobbyists.

B. Marketing to local fish shops and wholesalers
¢ Quality & Consistency: Offer a reliable supply of healthy, high-quality fish in the
sizes and quantities demanded by retailers.
o Competitive Pricing: Establish a pricing structure that is attractive to retailers while
ensuring profitability for the farm.
2. Export of ornamental fish

Exporting ornamental fish involves navigating international regulations, logistics,
and quality standards. India has significant potential for increasing its ornamental fish
exports, which currently contribute a small share to the global trade.
A. Key requirements and procedures

e Species Selection: Identify species in high demand in international markets. Native
Indian species, particularly from the Northeast, are prominent in exports, though
exotic species also hold significant demand.

e Quality & Conditioning:

e Only export healthy, disease-free fish.

e Condition fish in clean water for several days before export, withholding food
to reduce waste during transit.

e Remove weak or diseased fish.

o Packaging:

e Insulated Containers: Use insulated Styrofoam or Thermocole boxes lined
with sturdy plastic bags to maintain stable temperatures and prevent leakage.

e Oxygen Packing: Each bag should contain a small amount of water and be
inflated with pure oxygen to ensure adequate dissolved oxygen during transit.

o Stocking Density: Adhere to appropriate stocking densities based on species
size, temperament, and journey duration. Avoid overcrowding.

o Labeling: Label boxes clearly with species name, quantity, and exporter
details.

e Sedatives (Optional): Consider using approved sedatives to reduce fish
activity and stress during prolonged transport, but ensure the dosage is safe
and comply with import country regulations.

e Documentation & Regulations:

e Health Certificates: Obtain health certificates from the Export Inspection
Agencies (EIA) or Marine Products Export Development Authority (MPEDA),
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certifying the fish's health status and compliance with importing country
requirements.

Import Permits: The importer needs to obtain import permits from the
destination country.

CITES Permits: Required for species listed under the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES).
Shipping & Customs Documentation: Include commercial invoices, packing
lists, air waybills, and other necessary documents.

Country Regulations: Understand and comply with specific import
regulations of the destination country, including quarantine protocols. The
European Union has strict regulations for importing live aquatic animals.

3. Challenges and opportunities
e Challenges:

Disease Management: Preventing disease outbreaks and ensuring fish health
during transport are critical.

Water Quality: Maintaining optimal water parameters throughout the
production and transport chain.

Logistics & Costs: Managing transport, packaging, and regulatory costs
efficiently.

e Opportunities:

Indigenous Species: India's rich biodiversity offers unique ornamental fish
with high export potential.

Captive Breeding: Focus on captive breeding to reduce reliance on wild-
caught fish, promoting sustainability and ensuring a consistent supply of
quality fish.

Government Support: Initiatives like the Pradhan Mantri Matsya Sampada
Yojana (PMMSY) provide financial assistance and support for ornamental fish
farming and marketing.

Technological Advancements: Utilizing bio floc and recirculating
aquaculture systems (RAS) can improve production efficiency and water
management.

Value Addition: Focus on breeding specific desirable varieties and ensuring
good health to command better prices.

By implementing strategic retail marketing approaches and adhering to stringent
export standards, India can significantly enhance its position in the global ornamental fish

market.
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