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Abstract 
India has a long history of aquaculture, which has become an important factor in the nation's 

food security, nutrition, and socioeconomic advancement. Freshwater, brackishwater, and 

marine aquaculture are all part of the sector's variety; brackishwater aquaculture is especially 

important. Because brackishwater aquaculture may provide high-value seafood and boost the 

economy greatly, it is very vital. Brackishwater aquaculture entails raising species like 

shrimp, crab, and fish in estuary environments. Brackishwater aquaculture is an essential 

source of high-protein food for ensuring food security, particularly in coastal areas where fish 

and shellfish are staple foods. Additionally, the industry is essential to supplying the 

population's nutritional needs, especially in coastal towns. Additionally, by creating jobs, 

advancing gender equality, and strengthening local communities, brackishwater aquaculture 

advances society development. Overall, brackishwater aquaculture is a critical component of 

India's aquaculture sector, contributing significantly to food security, nutrition, and societal 

development. Continued investment and development in this sector are crucial to ensure its 

sustainability and maximize its benefits for the country. 
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Introduction 
India has a long history of aquaculture, going back thousands of years, including the raising 

of freshwater fish and shrimp. Aquaculture has expanded dramatically over time and is now 

vital to the nation's socioeconomic advancement, nutrition, and food security. Freshwater, 

brackishwater, and marine aquaculture are all included in India's diversified aquaculture 

industry. Particularly noteworthy is brackishwater aquaculture, which may provide premium 

fish and make a substantial economic contribution. Fish, crab, and shrimp are among the 

species raised in brackishwater aquaculture, which takes place in estuaries where freshwater 

and ocean mix. Food security is one of the main factors supporting the significance of 

brackishwater aquaculture. This industry offers a substantial supply of foods high in protein, 

particularly in coastal areas where fish and shellfish are staples. The production of diverse 

seafood items by brackishwater aquaculture contributes to the dietary requirements of the 

populace, especially those residing in coastal regions. 

 Additionally, brackishwater aquaculture promotes the advancement of society. It 

reduces poverty and promotes economic progress by creating job opportunities, particularly 

for rural regions. Since women are heavily involved in pond preparation, stocking, feeding, 

and harvesting, the industry also supports gender equality. Furthermore, brackishwater 

aquaculture supports the sustainability of the ecosystem. In addition to preventing habitat 

damage and easing the strain on wild fish populations, well-managed aquaculture systems 
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can aid in the preservation of aquatic biodiversity. To sum up, brackishwater aquaculture 

plays a crucial role in India's aquaculture industry and makes a substantial contribution to 

social advancement, nutrition, and food security. Sustained growth and investment in this 

field are essential to guaranteeing its longevity and optimizing its advantages for the nation. 

Current Status of Brackishwater Aquaculture in India 
The Indian aquaculture industry has benefited greatly from the notable expansion and 

advancement of brackishwater aquaculture in recent times. The current situation of 

brackishwater aquaculture in India is indicative of a vibrant sector with a range of potential 

and problems. India's brackishwater aquaculture is mostly found in coastal areas like West 

Bengal, Andhra Pradesh, Tamil Nadu, and Gujarat. The field has experienced significant 

expansion, with brackishwater aquaculture's acreage growing quickly. The industry's 

production efficiency and profitability have increased thanks to the industry's use of cutting-

edge technology and procedures. 

Prominent farmed species and production patterns 
Shrimp, particularly tiger shrimp (Penaeus monodon) and whiteleg shrimp (Litopenaeus 

vannamei), as well as fish species including milkfish (Chanos chanos), mullet (Mugil 

cephalus), and seabass (Lates calcarifer), are the main species raised in brackishwater 

aquaculture in India. Because shrimp have a high market value worldwide, brackishwater 

aquaculture is dominated by shrimp cultivation. Over the years, brackishwater aquaculture 

production patterns have seen consistent development, with notable increases in shrimp 

output. This increase has been facilitated by the adoption of enhanced agricultural practices, 

such as the use of higher-quality feed, better-quality seed, and better pond management 

strategies.  

Challenges that the industry faces 
India's brackishwater aquaculture industry confronts a number of obstacles despite its 

expansion. The prevalence of illnesses is one of the biggest problems, particularly in shrimp 

farming. Farmers may suffer large financial losses as a result of illnesses like the infectious 

hypodermal and hematopoietic necrosis virus (IHHNV) and the white spot syndrome virus 

(WSSV). The environmental effects of aquaculture, such as problems with wastewater 

outflow, habitat deterioration, and water quality control, provide another difficulty. To lessen 

the consequences of these issues, aquaculture must embrace sustainable techniques. The 

industry also has difficulties in getting access to markets, technology, and financing. High 

input prices and restricted finance availability may impede the expansion of small-scale 

farmers in the industry. Farmers' livelihoods and the sector's competitiveness may both be 

increased with better access to markets and technology. India's brackishwater aquaculture 

industry is a thriving one with enormous development potential. However, the sector's 

sustainable development depends on resolving issues including illness control, environmental 

sustainability, and market and financing accessibility. 

Contribution to Food Security 
Enhancing food security through brackishwater aquaculture is essential, especially in India's 

coastal regions. In addition to satisfying the nation's increasing demand for seafood, the 

industry is crucial in supplying diets high in protein and guaranteeing nutritional security. 

Because of issues like population increase, dwindling fish sources, and a lack of arable land, 

brackishwater aquaculture is a vital link in the food chain in India's coastal regions. The 

industry helps close the gap between the supply and demand for seafood, particularly in 

coastal regions where fish and shellfish are staple foods, by raising species like shrimp, crab, 

and fish in brackishwater ponds. The capacity of brackishwater aquaculture to provide high-

quality protein is one of its main contributions to food security. Because it is high in vital 
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amino acids, vitamins, and minerals, seafood is a crucial part of a balanced diet. Specifically, 

brackishwater aquaculture aids populations that are at risk of malnutrition by giving them 

access to marine items that are high in protein. 

Furthermore, by varying the feed, brackishwater aquaculture promotes nutritional security. 

Omega-3 fatty acids, which are critical for cardiovascular and brain development, are 

abundant in seafood. Brackishwater aquaculture addresses nutritional inadequacies and 

enhances overall health outcomes by encouraging the intake of seafood. brackishwater 

aquaculture plays a critical role in enhancing food security in India by providing access to 

protein-rich diets and promoting nutritional security. Continued investment and development 

in the sector are essential to maximize its potential in meeting the country's food security 

needs. 

Contribution to Nutrition 
By offering a rich supply of vital nutrients and aiding in the fight against hunger, 

brackishwater aquaculture considerably improves public health through nutrition. In addition 

to being high in protein, brackishwater aquaculture products—such as shrimp, crab, and 

fish—also provide vital vitamins, minerals, and amino acids for human health. Products from 

brackishwater aquaculture offer several nutritional advantages. High-quality protein, which is 

needed for tissue growth, development, and repair in the human body, is abundant in seafood. 

Seafood also has a high content of unsaturated fats, such as omega-3 fatty acids, which are 

good for the heart and brain. Seafood also has a low content of saturated fats. Eating seafood 

produced by brackishwater aquaculture can aid in the fight against malnutrition, especially 

protein-energy malnutrition, which is common in India and many other poor nations. 

Brackish water aquaculture helps communities satisfy their nutritional needs by offering a 

sustainable supply of protein, particularly in places where access to other protein sources is 

restricted. Moreover, brackishwater aquaculture products have nutritional advantages that go 

beyond enhancing general health. Eating seafood has been associated with a lower chance of 

developing chronic illnesses including diabetes, cardiovascular disease, and several forms of 

cancer. Seafood contains omega-3 fatty acids, which are known to have anti-inflammatory 

qualities and may aid in the management or prevention of certain illnesses. 

Contribution to Societal Development 
Through its economic importance, creation of jobs, enhancement of livelihoods, and social 

empowerment—particularly for women and coastal communities—brackishwater aquaculture 

makes a substantial contribution to the development of society. In terms of the economy, 

brackishwater aquaculture is vital to India's GDP generation and income generation. Farmers 

and business owners involved in aquaculture operations, including as pond preparation, 

stocking, feeding, and harvesting, can make a living from this industry. By raising high-value 

species like fish, shrimp, and crab, brackishwater aquaculture serves to strengthen the local 

economy and adds to the nation's export revenue. Another significant way that brackishwater 

aquaculture contributes to social development is via creating jobs. Many people, including 

farmers, farm laborers, and those involved in the processing and marketing of fish products, 

can find direct job possibilities in this area. Furthermore, brackishwater aquaculture creates 

indirect jobs in related sectors including transportation, equipment manufacture, and feed 

production. 

 Additionally, brackishwater aquaculture helps to enhance livelihoods, particularly in 

coastal communities where there may not be as many other options for generating revenue. 

Aquaculture contributes to the improvement of coastal communities' standard of life and the 

reduction of poverty by offering a reliable source of income and livelihood. Another 

important result of brackishwater aquaculture is social empowerment, especially for women. 

In aquaculture, women are essential for pond preparation, stocking, feeding, and harvesting, 
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among other tasks. Women who participate in aquaculture activities become financially 

independent, have more influence over decisions, and are recognized by society, which 

empowers them in their communities. Brackishwater aquaculture is a major force behind 

growth in India's coastal districts because of its economic importance, ability to provide jobs, 

enhancement of livelihoods, and social empowerment. 

Government Initiatives and Policies 
Several government programs and regulations that assist brackishwater aquaculture in India 

are designed to increase production, ensure stakeholder well-being, and promote sustainable 

growth. These projects involve different plans, funding opportunities, and legislative 

frameworks intended to aid in the industry's growth. The 2015-launched Blue Revolution 

program is one of the main government initiatives promoting brackishwater aquaculture. 

Through financial support for the creation of infrastructure, education, and technological 

adoption, this program seeks to increase fish and aquaculture productivity and production. 

This program offers financial assistance for building brackishwater ponds, setting up aerators, 

and buying seed and feed. Furthermore, via its numerous plans and initiatives, the National 

Fisheries Development Board (NFDB) significantly contributes to the advancement of 

brackishwater aquaculture. The construction of infrastructure for brackishwater aquaculture, 

capacity building, and knowledge transfer are all supported financially by the NFDB. The 

government has established standards and regulations, together with a policy framework, to 

guarantee the sector's sustainable expansion.  

 The purpose of the Coastal Aquaculture Authority (CAA) is to control brackishwater 

aquaculture operations along the coast in order to maintain sustainable resource usage and 

prevent environmental deterioration. The CAA oversees adherence to environmental 

standards and grants licenses and permits for aquaculture activities. The Pradhan Mantri 

Matsya Sampada Yojana is being carried out by the Department of Fisheries, Ministry of 

Fisheries, Animal Husbandry and Dairying, Government of India. a plan to expand India's 

fisheries industry in a way that is socially, commercially, and ecologically sound, with the 

goal of increasing fish export revenue to Rs. 1,00,000 crore by 2024–25 and improving fish 

output by an extra 70 lakh tonnes. Fish growers and fishermen should earn twice as much. 

The Indian government introduced the Pradhan Mantri Matsya Sampada Yojana (PMMSY), a 

program for the fishing industry, in September 2020. All things considered, government 

programs and regulations are essential to the expansion of brackishwater aquaculture in India. 

These programs support the long-term growth of the industry and the welfare of stakeholders 

by offering financial support, encouraging the use of new technologies, and guaranteeing 

regulatory compliance. 

Research and Innovation 
Research and innovation in brackishwater aquaculture have advanced significantly, especially 

in the areas of technology and sustainable methods. Aquaculture practitioners and researchers 

have concentrated on creating novel approaches to enhance production efficiency, reduce 

environmental effect, and guarantee the industry's long-term viability. Developing better 

breeding and genetics methods for important species like fish and shrimp is one area of study 

improvement in brackishwater aquaculture technology. Through the successful development 

of strains with improved growth rates, disease resistance, and other desired features, selective 

breeding efforts have raised productivity and profitability. Advances in feed technology have 

also been significant in enhancing brackishwater aquaculture's sustainability. Feed 

compositions that are economical, ecologically benign, and nutritionally balanced have been 

created by researchers. These feeds lessen waste and the need for wild-caught fish as feed 

components. Moreover, the development of sustainable methods for brackishwater 

aquaculture's environmental management has received attention. Aquaculture operations have 
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been made less harmful to the environment using mangrove-friendly aquaculture techniques, 

water recycling, and reduced water usage. These methods aid in maintaining the biodiversity 

and natural environment of coastal regions. Technology and environmentally friendly 

techniques have advanced significantly as a result of brackishwater aquaculture research and 

innovation. These developments have aided in raising production effectiveness, lessening 

environmental effect, and guaranteeing the industry's long-term viability. 

Challenges and Future Directions 
To ensure brackishwater aquaculture's sustainable growth and development, a number of 

difficulties must be solved. These difficulties include resource rivalry, disease outbreaks, 

environmental deterioration, and socioeconomic problems. In brackishwater aquaculture, 

environmental degradation is a major problem since intensive farming methods can result in 

habitat damage, water pollution, and biodiversity loss. Adopting sustainable techniques, such 

as aquaculture that is friendly to mangroves, water recycling, and ecosystem-based 

management techniques, is necessary to address these environmental issues. Disease 

outbreaks pose a major threat to brackishwater aquaculture, leading to significant economic 

losses and production declines. Effective disease management strategies, including improved 

biosecurity measures, disease surveillance, and the development of disease-resistant strains, 

are essential to mitigate these risks. Resource competition, particularly for land and water, is 

another challenge faced by brackishwater aquaculture. Conflicts over land use and water 

allocation can limit the expansion of aquaculture operations and hinder the development of 

the sector. Collaborative approaches involving stakeholders from various sectors are needed 

to address these resource management issues.  

 Brackishwater aquaculture's potential to expand and remain sustainable is also 

impacted by socioeconomic issues like poverty, financial accessibility issues, and a lack of 

market infrastructure. These socioeconomic issues may be addressed, and the sector's 

resilience increased with the support of market access, inclusive growth, and small-scale 

farmer assistance policies. Despite these difficulties, brackishwater aquaculture presents a 

great deal of potential for expansion for the future. Especially in coastal locations, the 

industry could support economic growth, poverty reduction, and food security. Development 

of value-added goods, entry into untapped markets, and use of cutting-edge technology are 

examples of growth opportunities.  

 Policymakers, researchers, industry stakeholders, and civil society groups must work 

together to take advantage of these potential and solve the remaining obstacles. Policy, 

research, and industry stakeholders are advised to consider the following: 

 bolstering legal structures to support environmentally responsible aquaculture methods 

and guarantee adherence to regulations. 

 spending money on research and development to tackle important issues including feed 

technology, genetic enhancement, and disease control. 

 encouraging programs aimed at technology transfer and capacity building to improve the 

expertise of aquaculture practitioners. 

 promoting public-private partnerships to increase market access, stimulate innovation, 

and draw capital to the industry. 

 assisting neighbourhood-based aquaculture projects to strengthen the resilience of 

underprivileged and women's communities to socioeconomic shocks. 

 Through tackling these obstacles and seizing growth possibilities, brackishwater 

aquaculture may make a substantial contribution to the accomplishment of sustainable 

development objectives and the enhancement of the welfare of coastal communities and the 

wider community. 
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Conclusion 
In India, brackishwater aquaculture is essential to societal development, economic expansion, 

nutrition, and food security. In order to fight hunger and enhance public health, the industry 

offers a sustainable supply of top-notch protein and other nutrients. Additionally, 

brackishwater aquaculture empowers local populations, especially women, and creates jobs, 

especially in remote coastal regions. However, the industry suffers a number of difficulties, 

such as socioeconomic problems, disease outbreaks, and environmental deterioration. The 

use of novel technology and procedures, including as selective breeding, better feed 

formulations, and ecosystem-based management, is vital to guarantee the sustainable growth 

of brackishwater aquaculture. Effective laws and regulations are also required to support 

sustainable practices and guarantee the welfare of stakeholders. Governments, academics, 

businesspeople, and local communities must all take action in order for the brackishwater 

aquaculture sector to have equitable growth and sustainable development. By tackling 

obstacles and grasping chances, we can guarantee the sustained prosperity of brackishwater 

aquaculture in India, therefore enhancing the country's economic and environmental 

conditions. 
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