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Nandini Padhi

Aguaculture means growing of aquatic organisms and the Greek word ponos
means growing plants with or without media. Aquaponics is the integration of
recalculating aquaculture system (RAS) and hydroponics in one production system.
Generally, soil-less agriculture is aquacponics. Aquaponics is the combination of both
conventional aquaculture with hydroponics. It is a method of growing agricultural and
aquacultural crops simultaneously without the use of soil. Soil-less agriculture has
been used to reduce pests and soil-borne disease. It can control disease by avoiding
contact between plants and soil.

Though it is a soil-less culture, instead of soil, the substrates are used as various
inert growing media. The soil-less media can be sterilized and reused between crops.
These substrates not only provide oxygen to the roots but also supply the nutrients to
the root zones of plants, for its better growth and development. In aquaponics, the
choice of substrate is pivotal for supporting plant growth, ensuring effective nutrient
uptake, and facilitating beneficial bacterial activity. Common substrates include
expanded clay pellets, which offer excellent aeration and drainage, and gravel, which
provides stability and promotes water filtration. Other options like perlite and
vermiculite are valued for their lightweight, moisture-retentive properties, while
coconut coir offers an eco-friendly, sustainable choice with good water retention.
Rock wool is also used for its high water and air retention capabilities. Each substrate
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has unique characteristics, and the best choice depends on factors such as aeration,

drainage, root support, cost, and its impact on water quality. The right substrate
enhances plant health and overall system efficiency, contributing to the success of the
aguaponics system.

HOW AQUAPONICS WORK

- Fishes are fed food and produce ammonia rich waste. Too much waste
substance is toxic for the fish but they can withstand high level of nitrogen.

- The bacteria which are cultured in the grow beds as well as the fish tank, breaks
down the ammonia into nitrite and nitrate.

- Plants take it and then converted nitrates as nutrients. The nutrients are as
fertilizers and feed for the plants. Also, the plants roots help filter the water with fish.

- Water in the system is filtered through the grow medium in the grow beds. The
water also contains all the nutrients for the fish.

- Oxygen enters the system through an air pump. The oxygen is essential for
plant growth and fish survival.

Aquaponics is a diverse, stable system that supports the simultaneous growth of
vegetables, fruits, flowers, and fish. It allows for a variety of crops and is economically
efficient due to its low water usage, minimal land requirements, and effective
nutrient cycling.

Advantages of Aquaponics

- Extreme water efficient

- Don't require soil

- Construction materials are widely available

- Higheryield and qualitative production

- Easy harvesting

- Doesn't use fertilizers or any chemical pesticides

- More than one agricultural product can produce from one particular cultured

area

- Sustainable and intensive food production system

Disadvantages of aquaponics

- Initial start-up cost is expensive

- Regular maintenance and management

- Require reliable access to electricity, fish seed, plant seed

- Choosing fish and plant varieties that are suitable and grow in the same kinds
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of environments.

- Maximum technical skill requires

In aquaponics systems, green leafy vegetables with low to medium nutrient
needs, such as Chinese cabbage, lettuce, basil, spinach, and chives, thrive well.
Cauliflower, cabbage, broccoli, and eggplants are also profitable choices. Tilapiais the
most commonly farmed fish in these systems, but silver perch, jade perch, eel-tailed
catfish, and Java punti (Puntius gonionotus) are alternatives. For ornamental

purposes, koiand goldfish are suitable options.

Economic Advantages for Small-Scale Farmers

1. Cost-effectiveness: Aquaponics is cost-effective for small farms due to low
initial investments and reduced needs for chemical fertilizers and water, leading to
lower ongoing expenses.

2.Income Diversification: Aquaponics allows farmers to sell both fish and crops,
providing multiple income streams and greater revenue stability. It also opens
opportunities for value-added products and specialty markets.

3. Reduced Risk: Aquaponics systems are less prone to soil degradation and pest
infestations, enhancing the stability and sustainability of small-scale farming.

CONCLUSION

Aquaponics is the best and simple way for waste management. It can be
established far quicker and help to maintain food security. It is the best efficient
sustainable solution for production of food. In aquaponics system it is use to run in
less water than traditional farming. As per the requirement the genetically modified
products are also allow to the aquaponics system. The foods produced from
aquaponics systems are rich in nutrient and the genetically modified products have
no harmful effect on human being and environmental factors. At the end, behind all
technology and skill it is important that our society could accept in a positive way. For
small-scale and family farmers, aquaponics offers a useful, long-term, and financially
feasible farming option. It promotes agricultural resilience and revenue
diversification by using affordable resources and providing several revenue streams.
Aquaponics is a technology that shows great promise for empowering small-scale
farmers and promoting a more diverse and resilient food supply, particularly as
interest in sustainable agriculture grows.
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RIVER RESTORATION FOR ENAGING |
FISHERIES DIVERSITY

Sandeep Shankar Pattanaik,
Assistant Fisheries Officer, Rasulpur

River restoration is the re-establishment of natural physical processes (e.g. variation of flow
and sediment movement), features (e.g. sediment sizes and river shape) and physical habitats of a river
system (including submerged, bank and floodplain areas). (International Union for Conservation of
Nature 'River Restoration and Biodiversity'). River restoration not only enhance the biodiversity of the
environment, it also improve the quality of water and also impact in climate change resilience from
environment point of view. In social point of view, it helps in creating storage of flood water that can be
used further for many reasons. It can be used for fresh water supply, can improve aesthetics of that
environment, improve physical and mental wellbeing of humans, can engage the community for
sustainable development of our ecosystem, can socially educate our young ones towards climate
change. Economically it can improve tourism and fish production by ultimately restoring the habitat of
fisheries resources.

Concept of Fish habitat restoration:

Fish habitat restoration depends on many factors like Hydrology, Hydraulics,
Geomorphology, Physicochemical properties and biology of fish in that river in which restoration has
to be done. Hydrology of the river refers to the flow of water in that stretch of the river. It varies from
upper region to the lower stretch of the river. Hydraulics refers to the dynamic forces in the channel
operates to maintain the entire morphology to the channel including vegetation and biodiversity.
Geomorphology refers to the shape of the channel in all the stretches of the river. It provides a
description about the physical habitat of the channel. Physicochemical parameters are important for

biodiversity point of view. Ultimately biology of the system mainly influence the habitat or biota of the




river.

Hence, before thinking about restoring of fish habitat these characteristics have to be taken
into account for mapping of strategies for a particular river. Fish population in a river is an ecological
indicator for the biodiversity. In the food chain of a river, fish population plays a major role as the
vegetations and also the predators both depends on fish to complete the food chain. Hence, it is
important to restore the fish habitat so that the population of other organisms automatically be restored.
Mechanism to enhance fish population:

Fish population in a river can be enhanced by regular stocking of fish in the river. The process
may be called as river ranching. In this process, first the fish species present in the river are being
collected, bred captively and then the young ones are being released to the river to enhance the
population without diluting the genetic stock of the river. For example, Hilsa ranching is being done on
regular basis by ICAR- CIFRI in Ganga River for enhancing the stock of Hilsa in the river.

Another way to enhance the fish population is to identify the breeding grounds of different
species in the river and impose rules and regulations to prohibit fisheries activities in that zone during
breeding season. Government is imposing banned period in estuarine areas and marine areas during
breeding season to conserve turtle and other species. But in riverine area, many breeding zones can be
discovered in the upper stretch of the river as well as lower stretch. Catfish breeding zones can also be
found in many areas of the river. These areas should be banned during breeding season. Also, juvenile
fishing should be banned during all the season and strict rules and regulations should be followed.

The next way to enhance the fish population is habitat restoration. It refers to the process of
managing rivers to reinstate natural processes to restore biodiversity, providing benefits to both people
and wildlife. This includes restoration of the catchment area, course area, floodplain area, in stream
enhancement and formation of fish pass in the barriers. The Catchment-Based Approach is a
community-led approach that engages individuals and organisations from across society to improve
freshwater environments. The hurdles faced in catchment area are urbanisation, point source
pollution, water obstruction, channelisation. By managing the catchment area, the water supply, flood
water and carbon storage, biodiversity, recreation, raw materials availability can be enhanced.
Restoration of course area refers to remeandering that reinstates a more natural course and river profile
with the aim of improving habitat diversity and biodiversity. It plays an important role to conserve the
fish diversity in the river and to create more flood plain wetlands for promotion of fisheries activities.
Fish pass also plays major role by helping the fish to migrate either for food or spawning purposes.
Conclusion:

Habitat restoration for river is the need of the hour to sustainably enhance the inland fisheries
as well as to combat climate change. It needs community-based approaches which can be done with the
help of social and environmental activists or NGOs working towards achieving SDGs, mangrove
plantation and other programmes related to climate change. Government also can play a major role in

this by imposing rules and regulations as well as by forming strategies to restore the river habitat in

consultation with the local fishermen.
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Canara Bank A i

vernment of India Undertaking

Together We Can

Seeds of Success
Finance Your Farm with Gold!

Gold
Lodan

Gold Loans for

Agriculture

GOIq Loans for Lowest ROI of 8.9%" (75 Paise per
Agriculture 100 upee)

Maximum 90% loan per gram
Hassle free & quick sanction
Flexible repayment options

Lan_d_ quempment Overdraft with renewal
activities facility available

: o Maximum 35 lakhs
Allied activities per borrower

For more details visit your nearest branch gif?n";‘;:{’g[',{,ﬁ)“v‘;
www.canarabank.com Bank 24,
Q9076030001 | , "% « | 1R, 18001030 €

*T & C apply
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BEHIND EVERY MARVEL IS
" THE MIND OF AN ENGINEER

MADE IN CENTURION

Take any agricultural innovation. From the smallest of ploughs to those
heavy-duty harvesters, there was an engineer behind it. Conceptualising
it, designing it and finally making it a reality. They are the visionaries
who go to great lengths to make our lives easier and better.
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LEARN | Centurion
THEWORLD | UNIVERSITY

www.cutm.ac.in
B.TECH COURSES : Aerospace | Mining | CSE (ML & Data Science, Cloud Tech, Cyber Security, *
AR/VR, Software Tech, Gaming) | Mechanical (Manufacturing - Conventional, CNC and Additive, 1 742"‘
Automobile, Welding) | Civil (Aerial Survey and Remote Sensing Applications, Construction PLACEMENTS
Planning Monitoring and Project Management, Architectural and Structural Design) | Electrical & Offers and still Counting...
Electronics (Industrial Automation, Operation and Maintenance of Electrical Grid System &
Transformers) | ECE (Embedded System and Design, Communication Systems, Chip Design and
Fabrication using VLSI), Dairy Technology (Food & Dairy Processing) | Agriculture (Smart 1 68 =
Machinery, =~ Food Processing, Soil & Vertical Agriculture) | Biotechnology / COMPANIES
Phytophar'maceuticals (Nutraceutica lS) offered placement and internship
B.SC COURSES : Paramedics & Allied Health (MLT | MRT | Clinical Microbiology | Emergency
Medicine Tech, Operation Theatre Tech | Anesthesia | Physiotherapy | Optometry ) | Forensic
Science | Agriculture (Smart Ag, Vertical Ag, Organic Ag, Phytopharma, Food Processing) 50 +
Fishery Sciences (Aquaculture) | Physics (Laser & New Materials) | Botany (Genetics & INDUSTRY
Genomics, Nutraceuticals, Smart Ag, Food Processing) | Zoology (Aquaculture) DOMAINS
OTHER COURSES : Diploma| BBA | B.Com | MBA (Marketing | HR | Finance | Pharmaceutical
Mgmt | Data Analytics | Agri Business Management | Rural & Urban Development Management)
M.Sc (Botany | Zoology | MLT | Optometry | Applied &Clinical Microbiology | Forensic Science 60 +
Cyber Security & Digital Forensic | Geoinformatics Genomics [Nutraceuticals) | M.Sc Ag INDUSTRY &
M.Tech (Data Science | Embedded Systems | Power System & Control Renewable Energy HOSPITAL
Structural Engineering | Transportation Engineering | Design & Manufacturing) | B.Pharm PARTNERS

D.Pharm | M.Pharm (Industrial Pharmacy, Pharmaceutics) | Ph.D e
CAMPUSES: PARALAKHEMUNDI | BHUBANESWAR | VIZIANAGARAM | BOLANGIR | RAYAGADA
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