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Over the past decade, different researchers and stakeholders 
have studied paths to improve the productivity and ecological 
sustainability of marine aquaculture practices. Examining 

the economic and environmental benefits of raising finfish, shellfish, 
and marine plants together - a concept known as integrated multi-
trophic aquaculture - is one example. This paper intends to focus 
on the applicability of IMTA and try to understand the concept of 
IMTA and its relevance.
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Introduction

The concept of IMTA is very flexible. According to Neori 
et al. (2004), IMTA systems can be land-based or open-
water systems, marine or freshwater systems, and can 

include many species combinations. Integrated multi-trophic 
aquaculture is based on a natural principle: one species will 
always find a feeding niche in the waste of another species in 
the food chain. The hypothesis that “nutrients fed to finfish 
would generate high-quality organic and inorganic waste; that 
shellfish and marine plants rely on to develop” was tested.
Although IMTAs still face many challenges in terms of large-
scale production, are yet ready to comprise the co-cultivation 
of multiple species in proximity. Also, maximum residue limits 
already existent for fish must be set for other organisms also 
produced in IMTAs to protect consumers’ health. Food safety 
issues must be addressed as extractive species use (e.g., 
seaweeds) has increased in recent years, and as IMTAs acquire 
importance as a sustainable production method, food safety 
concerns must be addressed.

Culture Aspects

This multi-cultured system is being widely discussed 
among fisheries organizations and scientists. Research 
on IMTA continues to evolve and mature. This low-

cost set-up gives high returns where we get several species. 
Technology, harvest schedule, management, spatial layout, 
production, species selection, trophic level biomass ratios, 
natural food availability, particle size, digestibility, season, 
light, temperature, and water flow all affect nutrient recovery 
efficiency. Because these parameters differ greatly by location 
and region, recovery effectiveness differs as well.
IMTA is the farming of aquatic species from different trophic 
levels with complementary ecosystem functions. Allowing 
waste of one species to be recaptured and converted into 
energy for another species. It includes the cultivation of fed 
species e.g., fin fishes and shell fishes. With organic extractive 
aquaculture species e.g., suspension and deposit-feeders such 
as sea cucumbers, and sea urchins and inorganic extractive 
aquaculture species e.g., seaweed or other aquatic vegetation. 
Explicit incorporation of different trophic level species can be 

Biotica 
Research 
Today

2022

Abstract

Art ic le  History
Received on: 11th August 2022
Revised on: 13th  August 2022
Accepted on: 14th August 2022

Vol 4:8 576
578

576



© 2022

Mallick et al.,  2022

refered as multi-trophic. Even if the individual production of 
some of the species is lower than what could be achieved in 
monoculture practises over a short term period as observed 
by Neori et al. (2004), based on mutual benefits to co-cultured 
species and better ecosystem health, a functioning IMTA 
system should result in increased overall system production.

Practice and Implementation of 
IMTA

Countries, which are practicing IMTA on a commercial 
scale at present are Canada, Chile, Ireland, China, South 
Africa, the USA, the United Kingdom of Great Britain, 

and Northern Ireland (mostly Scotland). The countries France, 
Portugal, and Spain have working on research projects related 
to IMTA development. Norway has made some individual 
groundwork toward the development of IMTA.
The open-sea IMTA in India is very recent. Several studies on 
the benefit polyculture of various mariculture species have 
been conducted. In Kerala, a pilot IMTA project has been 
conducted and found successful under CMFRI. The project was 
combined terms of the production of green mussels, seaweed, 
and finfish. In Tamil Nadu, CMFRI has successfully developed a 
model of open-sea IMTA practice. The application of IMTA in 
brackish water ecosystem, the first exploratory trial conducted 
in the Sundarban, India by Biswas et al. (2019). Open water 
IMTA initiatives in Maharashtra by CIBA-Chennai are successful 
in providing livelihood support in west coast communities. This 
program demonstrated that the brackish water cage culture 
system under the IMTA model is a viable option for alternative 
livelihood and increases the income of fishermen.
IMTA practice increases profits through diversification, local 
economy, reduction of disease among farmed fish, and 
effluent bio-mitigation. Along the east coast of India, the 
introduction of IMTA in open sea cage farming yielded a 50% 
higher production of seaweed, Kappaphycus alvarezii, when 
integrated with finfish farming of Rachycentron canadum. 
Integrated aquaculture may provide chances for more efficient 
water and fertiliser use, as well as greater production and 
revenues, by combining realistic and innovative solutions to 
the majority of waste management and pollution challenges 
identified by Neori et al. (2004). As of now, IMTA is widely 
accepted sustainable aquaculture industry.

Existing Methods and Principles
•  The advanced version of IMTA consists of three components. 
Fish, and shellfish, deposit feeders like sea cucumber. In 
addition, seaweeds in rafts and long lines.
•  More advanced systems will have several other components. 
For either different or similar functions but different size 
brackets of particles, or selected for their presence at different 
periods.
• For example, crustaceans in mid-water reefs. Suspension 
feeders such as sea cucumbers, sea urchins, and polychaetes 

in-ground cages or suspended trays, and bottom-feeder fish 
in bottom cages.
• The concept of IMTA is elastic. It can be applied to the 
land base system (called “aquaponics” or “partitioned 
aquaculture”). It also can be applied to open-water systems 
and marine and freshwater systems.
• The most important is a selection of relevant species. The 
role they have in the ecosystem, economic value, and potential 
of the species in the market should be considered.
• IMTA is recreating a simplified, cultivated ecosystem. This is 
balanced with its surrounding ecosystem.
• IMTA provides environmental sustainability.
• It contributes to economic diversification and scales down 
economic risk.
• The selection of appropriate species increases the 
acceptability of the overall aquaculture sector.

Problems with IMTA
• IMTA needs high investment and technological and 
engineering input in an open ocean.
• Want facultative rules rather than maintaining regulative 
Hurdles.
• The dearth of thought on species interactions, and lack of 
specific data.
• Interprovincial rules ought to be harmonized to realize 
higher attention.
• Harmonization and coordination between provincial and 
federal rules and between departments and agencies also 
will be necessary.

Measure to Extend Fish Production 
with IMTA

IMTA is a scheme approach in mariculture that has been 
evidenced to unravel ocean pollution issues related to 
fish culture chiefly in temperate waters. Throughout the 

past 3 decades production inflated from 6.2 million tons in 
1983 to 7.2 million tons in a pair (FAO, 2015). Integrated 
and poly-culture systems ensured the utmost utilization 
of all resources, like land, water, and feed, and conjointly 
decreased waste. Of course, the useful relationships between 
the assorted biological process levels weren’t nonetheless 
totally explored and well-regulated, nonetheless these 
systems contributed to the property use of natural resources 
and therefore the protection of the natural surroundings 
through the employment of organic waste or higher use 
of production areas. The enlargement and technological 
development has brought important changes in ancient fish 
farming. IMTA has the potential to realize the worldwide 
demand for aquatic organisms while not harming the natural 
surroundings. With higher use of natural resources, ready 
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to able to get fruitful results. Evolving cultivation practices 
would need an abstract shift towards understanding the 
operating of food production systems.

Management of IMTA System and 
Futuristic Approaches

To confirm the extensive development of IMTA systems 
in marine surroundings, necessary steps ought to be 
taken to convert IMTA from an experimental idea to a 

complete industrial scale. The next stage is to scale up the 
experimental systems to establish a commercial biological 
demonstration and to document the idea’s economic and 
societal benefits, which will be crucial in persuading mono-
specific cultivation practitioners to adopt IMTA procedures. 
Economic analyses have to be compelled to be inserted 
among the general modeling of IMTA as they join up with 
to industrial scale and their economic impacts on coastal 
community’s area unit higher understood. It will, then, be 
attainable to feature profit and economic impacts in the 
comparison of the environmental impacts between IMTA 
and monoculture settings. In a sensible sense, this suggests 
reviewing infrastructure comes from an environmental 
purpose of reading are necessary to the town’s finances. 
The inflated value of watching and management ought to be 
quite created up by the returns from the native IMTA trade 
with their inflated worth in food quality and safety.
To maximize the efficiency of IMTA, the community assembling 
should include, aside from the main species such as finfish 
or shrimp with their dedicated feed, both filter, and deposit-
feeders.

Offshore IMTA’s Economics: Is It 
Feasible?

Nonetheless, as IMTA is an innovative sort of 
cultivation, and offshore IMTA is a fashionable sort 
of IMTA, a way to decrease expenses is to require 

advantage of alternative industries in operation within 
the offshore theatre. Away is by cost- and site-sharing, 
this primarily being cooperation with offshore energy 
institutions like alternative energy plants. Although, even 
with cooperation with alternative industries and therefore 
the value reduction that follows, IMTA still is a fashionable 
enterprise to develop, driving a monetary skepticism towards 
it revealed by Hughes and Black (2016). In Europe, there is 

a scarcity of incentives, from the restrictive bodies, for the 
individual or company neutral, which, in step with Hughes 
and Black (2016), contributes to the hesitation of people and 
firms to adopt the notion of IMTA. There has additionally 
been a development of accelerating quality of IMTA that the 
authors believe will be intimidating for investors.

Conclusion

Aquaculture is turning into more and more necessary 
globally, and therefore the want for additional 
property approaches for cultivation is obvious. The 

most goal of IMTA is to cut back adverse environmental 
effects through the balance of various biological process 
level species. Additionally, major economic problems with 
capital and maintenance prices represent bottlenecks for 
implementation. This lack of governmental support for 
innovative ideas and versatile rules to alleviate the money 
pressures for implementing IMTA provides an elementary 
issue to the trade. Despite speculations on its viability, the 
fact that IMTA is not ordinarily enforced at the industrial 
scale constitutes a barrier to trade adoption. Consecutive 
steps for IMTA may well be associated with the event of 
demonstration sites at the industrial level to highlight actual 
viability from a money and social control, economic, and 
environmental point of view.

References
Biswas, G., Kumar, P., Kailasam, M., Ghoshal, T.K., Bera, A., 

Vijayan, K.K., 2019. Application of integrated multi-
trophic aquaculture (IMTA) concept in Brackishwater 
ecosystem: the first exploratory trial in the Sundarban, 
India. Journal of Coastal Research 86(SI), 49-55.

FAO, 2015. The State of World Fisheries and Aquaculture. 
FAO, Rome.

Hughes, A.D., Black, K.D., 2016. Going beyond the search 
for solutions: understanding trade-offs in European 
integrated multi-trophic aquaculture development. 
Aquaculture Environment Interactions 8, 191-199.

Neori, A., Chopin, T., Troell, M., Buschmann, A., Kraemer, 
G., Halling. C., Shipigel, M., Yarish, C., 2004. Integrated 
aquaculture: rationale, evolution, and state of the 
art emphasizing seaweed biofiltration in modern 
mariculture. Aquaculture 231(1-4), 361-391.

Biotica Research Today 2022, 4(8):576-578

578


