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DESCRIPTION
Marine aquaculture production relies on effective management 
of environmental conditions, stock health and feeding practices. 
Technological tools support these activities by providing 
accurate, real-time data for decision-making, reducing labor 
requirements and improving overall productivity. Sensors, 
monitoring systems and automated equipment help farmers 
maintain optimal conditions for fish, shellfish and seaweed 
growth.

Water quality monitoring is a primary application of technology. 
Sensors measuring temperature, salinity, dissolved oxygen and 
nutrient levels provide continuous feedback, enabling timely 
interventions to maintain a healthy environment. Aeration 
systems, water circulation devices and filtration units 
complement monitoring by actively controlling conditions. Early 
detection of unfavourable changes prevents stress and reduces 
mortality.

Feeding systems benefit from automation. Precise delivery of 
feed improves growth efficiency, reduces waste and minimizes 
nutrient loading in surrounding waters. Observing feeding 
behaviour in combination with automated feeders allows 
farmers to adjust rations according to species needs. Alternative 
feed ingredients, including plant-based proteins and by-products, 
enhance sustainability while reducing reliance on wild-caught 
fishmeal.

Polyculture systems are enhanced by technology. Monitoring 
equipment can track growth and environmental interactions of 
multiple species, ensuring compatibility and efficient use of 
resources. Shellfish and seaweed integration helps absorb 
residual nutrients, maintain water quality and create additional 
revenue opportunities.

Stock management is improved through observation and data 
analysis. Tracking growth patterns, behaviour and health 
indicators allows timely adjustments to stocking density and 
feeding schedules. Digital record-keeping supports long-term 
planning and provides insights for optimizing productivity.

Economic performance is linked to technology adoption. 
Reduced labor requirements, optimized feed usage and fewer 
losses contribute to profitability. Farmers using data-driven 
decision-making can respond more effectively to market 
fluctuations and environmental changes, supporting sustainable 
growth.

Community knowledge sharing complements technological use. 
Farmers exchanging experiences, participating in training and 
accessing extension programs can better understand how to apply 
technological tools to local conditions. Combining technology 
with observation, practical knowledge and species selection 
promotes consistent production and healthier ecosystems.

Marine aquaculture benefits significantly from the integration of 
technological solutions, which provide enhanced control over 
environmental conditions, improve productivity and support 
long-term sustainability. Maintaining water quality is essential 
for the growth and health of aquatic species. Sensors and 
monitoring devices allow farmers to track parameters such as 
temperature, dissolved oxygen, salinity, pH and nutrient 
concentrations in real time. This data enables timely 
interventions to prevent stress or disease, ensuring that stocks 
remain healthy and growth rates are optimized. Technology also 
allows for more precise management of feeding, reducing waste, 
minimizing water pollution and lowering operational costs.

Automation in feeding and water circulation systems further 
improves efficiency in marine aquaculture. Automated feeders 
can deliver feed in precise amounts at optimal times, reducing 
human error and ensuring consistent growth. Similarly, 
automated pumps and aeration systems help maintain adequate 
water flow and oxygenation, which is critical for the survival and 
performance of cultivated species. By combining technological 
tools with careful observation of fish behaviour and 
environmental conditions, farmers can make informed decisions 
that improve overall production while minimizing ecological 
impacts.

Community knowledge sharing complements technological 
advances by spreading practical experience and proven practices
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among farmers. Participation in training sessions, cooperative
networks and local workshops allows individuals to adopt
effective management strategies more quickly and troubleshoot
challenges collaboratively. Farmers gain insight into species-
specific requirements, feeding techniques and disease prevention
measures, which enhances the overall efficiency and
sustainability of marine aquaculture operations.

Beyond operational improvements, technology in marine
aquaculture supports environmental stewardship. Monitoring
systems help reduce nutrient build-up, prevent harmful algal
blooms and maintain water quality in surrounding coastal
ecosystems. Careful management of resources and species,

informed by data and community experience, ensures that
aquaculture practices coexist with natural habitats rather than
degrading them.

By integrating observation, automation and collective
knowledge, marine aquaculture can achieve higher productivity
while protecting the environment. These practices not only
support healthier stocks and efficient operations but also
contribute to stable economic opportunities for coastal
communities and reliable seafood supplies for regional markets.
Technological support, combined with practical experience and
collaboration, allows marine farming to remain both profitable
and sustainable over the long term.

 

Kane I

J Aquac Res Dev, Vol.16 Iss.10 No:1001043 2


	Contents
	Integrating Sensors and Automation in Ocean Cultivation
	DESCRIPTION


