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SUMMARY

Medicinal plants have been used for thousands of years as natural immunostimulants and are now widely
applied in aquaculture as safe alternatives to antibiotics and synthetic chemicals. Their use is increasing globally
due to their low cost, easy availability, simple preparation, and minimal harmful effects on aquatic organisms and
the environment. A wide variety of plants, including herbs, spices, seaweeds, and traditional herbal medicines,
have been studied for their beneficial effects on fish and shellfish. These plants can be used in different forms
such as whole plants, or specific parts like roots, leaves, seeds, and flowers, as well as in extract form using
solvents like ethanol or methanol. They can be administered through feed, water, or in combination with other
immunostimulants. Medicinal plants are known to enhance growth, improve immunity, and provide antibacterial
and antiviral protection. However, their exact mechanisms, optimal dosages, and long-term effects are still not
fully understood, requiring further research for effective and standardized use.

INTRODUCTION

Microbial diseases in aquaculture cause significant economic losses, and the excessive use of
antibiotics can lead to harmful side effects. As a result, alternative approaches such as the use of medicinal plants
have gained attention for improving aquaculture sustainability. Many plant-based compounds exhibit growth-
promoting, antimicrobial, and immunostimulatory properties in aquatic organisms. These phytochemicals are
considered potential substitutes for conventional chemotherapeutics and can be used as feed additives or
immunoprophylactic agents. Medicinal plants—including herbs, spices, seaweeds, and plant extracts—are widely
used due to their low cost, ease of preparation, and minimal environmental impact. They contain bioactive
compounds such as phenolics, alkaloids, and terpenoids, which enhance immunity, stimulate growth, and improve
disease resistance. Although widely applied, their mechanisms of action, especially at the molecular level, are not
fully understood. Further research is needed to optimize their application and better understand their species-specific
effects in aquaculture.

Source of medicinal herb

Medicinal plants have been used as natural immunostimulants in traditional medicine systems for thousands
of years and are now increasingly applied in aquaculture as safe alternatives to antibiotics. Their use helps improve
fish health while reducing the risks associated with chemical treatments. A wide range of herbs such as aloe vera,
garlic, ginger, ginseng, green tea, tulsi, guava, peppermint, and seaweeds are commonly used to enhance growth,
boost immunity, and increase resistance against diseases in aquatic organisms.

More than 60 different plant species have been studied for their role in fish health management. These plants
can be used in various forms, including whole plants or specific parts like leaves, roots, seeds, fruits, and flowers.
They are often incorporated into fish diets as powders or extracts, either alone or in combination with other natural
additives. Some plant-based products are also commercially available and are known for their effectiveness in
strengthening the immune system of fish. The extraction of bioactive compounds from medicinal plants is relatively
simple and can be carried out using solvents such as ethanol, methanol, acetone, or even by boiling in water. The
type and yield of extract may vary depending on the plant species and method used. Overall, medicinal plants offer
a natural, cost-effective, and environmentally friendly approach for disease prevention and health management in
aquaculture, although further research is still needed to better understand their mechanisms of action.

Administration and application methods

Medicinal plants in aquaculture can be administered through injection, immersion (bathing), or orally, with
oral delivery via feed being the most practical and commonly used method. Herbal extracts are often added to fish
diets either individually or in combination, as mixtures of herbs generally provide stronger immunostimulatory and
growth-promoting effects than single herbs.
Various herbal combinations have been shown to enhance immune responses, including increased phagocytic
activity, respiratory burst, and lysozyme activity in different fish and shrimp species. These mixtures can also
improve growth performance, feed efficiency, and resistance to bacterial and viral infections. In some cases, herbal
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formulations are used as preventive measures to replace antibiotics in disease control. Combining herbs with
micronutrients such as boron, selenium, or zinc, or with probiotics like Bacillus, can produce synergistic effects,
further improving immunity, survival, and growth. Another effective approach is bioencapsulation, where herbal
extracts are delivered through live feed such as Artemia or rotifers, enhancing nutrient uptake and disease resistance
in larvae and juveniles. Although injection and immersion methods are also used, especially for specific treatments,
oral administration remains the most efficient and cost-effective. Overall, medicinal plants offer a promising, eco-
friendly strategy for disease management and health improvement in aquaculture.

Application of medicinal herb

Improve the immune system

Many medicinal plants show antimicrobial activity and help improve growth, maturation, and immunity in
fish, leading to increased interest in their use as immunostimulants in aquaculture. These plant-based compounds
mainly enhance the innate (non-specific) immune system, which plays a key role in protecting fish from infectious
diseases. Herbs such as Astragalusmembranaceus, Angelica species, turmeric (Curcuma longa), and garlic (Allium
sativum) have been widely used to strengthen immune responses in various fish species. Medicinal plants contain
active compounds like polysaccharides, alkaloids, and flavonoids that stimulate important immune parameters such
as lysozyme activity, complement system, phagocytosis, respiratory burst, and antioxidant enzymes. These
responses help fish defend against bacterial, viral, fungal, and parasitic infections. For example, plant extracts like
green tea and Prunella vulgaris have been shown to improve immune activity, stress resistance, and overall health.
Phagocytic cells are a major part of the fish immune system, and their activity often increases with herbal
supplementation. Many plant extracts enhance phagocytosis and respiratory burst activity, improving the fish’s
ability to fight pathogens. Overall, medicinal plants act as effective natural immunostimulants, although their exact
mechanisms still require further study.

Antimicrobial Activity

Medicinal plants and their active compounds have been widely studied for their strong antimicrobial
properties in aquaculture. Herbal extracts show effective antibacterial activity against both Gram-positive and Gram-
negative bacteria, and they can also help control viral, fungal, and parasitic diseases. For example, plant extracts
such as Indian almond, rosemary, cinnamon, and tulsi have been used to treat infections like Aeromonashydrophila
and Streptococcus in fish, while also improving immunity and disease resistance. Many herbs also exhibit antiviral
properties by reducing viral replication and enhancing the host’s non-specific immune response. Extracts from plants
like Clinacanthusnutans, Cynodondactylon, and mango kernel have shown protection against serious viral diseases
such as white spot syndrome virus (WSSV) and yellow head virus (YHV) in shrimp. Similarly, olive leaf extracts
have been effective against viral infections in fish. In addition, medicinal plants are useful in controlling parasitic
and fungal diseases in aquaculture species. Overall, herbal extracts provide a natural, eco-friendly, and effective
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alternative to synthetic chemicals for managing a wide range of aquatic diseases while also boosting the immune
system.

Act as antibiotics

Several studies show that medicinal plants can act as effective natural alternatives to antibiotics in
aquaculture. Fish and shrimp fed with herbal immunostimulants often show higher survival rates after being
challenged with pathogens. Many herbal extracts, such as Withaniasomnifera, Psidiumguajava, tulsi, green tea,
cinnamon, and ginseng, have been found to improve resistance against infections like Aeromonashydrophila and
Vibrio species. Herbal treatments can control a wide range of pathogens, including bacteria, and are effective in
species like tilapia, grouper, and prawns. For example, guava extract has been shown to be even more effective than
some antibiotics in reducing bacterial load, while seaweed and garlic extracts have successfully controlled viral and
bacterial diseases in shrimp. Overall, dietary supplementation with medicinal plants enhances immune responses,
reduces mortality, and improves disease resistance in aquatic organisms. This makes them a promising, eco-friendly,
and cost-effective alternative to conventional antibiotics in aquaculture.

Enhance the fish growth, feed utilization and nutrient digestibility

Medicinal plants have been proven to act as natural growth promoters in aquaculture. They improve digestion
by enhancing the activity of enzymes such as protease, amylase, and lipase, which leads to better feed utilization,
higher survival, and faster growth of aquatic animals. Herbal supplementation also increases important nutrients like
proteins, vitamins, amino acids, and minerals in fish and prawns. Various herbs such as ginseng, green tea,
cinnamon, tulsi, and papaya leaf have shown positive effects on growth performance, feed conversion ratio (FCR),
and specific growth rate (SGR) in different species. Herbal mixtures and plant extracts can further improve nutrient
digestion, fatty acid utilization, and overall health. In addition, their antimicrobial and anti-stress properties help
increase survival rates. Overall, the use of medicinal plants in diets enhances growth, improves feed efficiency, and
supports better physiological performance, making them an effective and eco-friendly alternative to synthetic growth
promoters in aquaculture.

CONCLUSION

In conclusion, medicinal plants offer a promising and sustainable approach for improving health management
in aquaculture. Their natural origin, cost-effectiveness, and eco-friendly nature make them suitable alternatives to
antibiotics and synthetic chemicals. The ability of these plants to enhance growth, strengthen immune responses,
and provide protection against pathogens highlights their significant potential in aquaculture practices. Moreover,
their flexibility in application through feed, water, or combined treatments further supports their practical use.
However, despite these advantages, there is still a need for detailed studies to better understand their mechanisms of
action, appropriate dosages, and long-term effects. Standardization and scientific validation are essential to ensure
consistent results and safe application. Therefore, continued research and development will play a key role in fully
utilizing medicinal plants for sustainable and efficient aquaculture production.
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