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DESCRIPTION
Aquaculture, the farming of fish and other aquatic organisms, 
plays a vital role in meeting the growing global demand for 
seafood. However, the success and sustainability of aquaculture 
operations heavily rely on maintaining water quality and 
minimizing environmental impact. To address these challenges, 
innovative approaches are constantly being explored, and one 
such potential technique is the use of biochar-supplemented 
planting panel systems for water treatment in fish aquaculture. 
Water quality management is significant in aquaculture to 
ensure the well-being and growth of fish populations. 
Excessive accumulation of nutrients, organic matter, and toxic 
substances can lead to water pollution, increased disease risk, 
and reduced fish productivity. The conventional methods of 
water treatment, such as mechanical and chemical filtration, can 
be costly, energy-intensive, and may have limitations in 
effectively removing certain pollutants. Therefore, there is a 
need for sustainable and efficient water treatment solutions. 
The biochar-supplemented planting panel system is an 
innovative approach that combines the use of biochar, a 
porous charcoal-like material derived from biomass, and 
hydroponic plants to enhance water quality in fish aquaculture. 
The system consists of vertical panels with biochar-filled 
channels, which are integrated with hydroponic plants. The 
biochar acts as a substrate for the plants and also serves as a 
biofilter for water treatment. Biochar has unique properties that 
make it an excellent medium for water treatment. Its high 
porosity and large surface area provide ample room for beneficial 
bacteria to thrive and facilitate the biological breakdown of 
organic matter and nutrient transformation. The biochar also 
has the ability to adsorb and retain various pollutants, including 
heavy metals, pesticides, and excess nutrients, thereby preventing 
their accumulation in the aquaculture system. In the biochar-
supplemented planting panel system, the hydroponic plants play 
a dual role. Firstly, they extract nutrients from the water, 
reducing the nutrient load and preventing their buildup, which 
can lead to eutrophication. Secondly, the plants release oxygen

through their roots, promoting aerobic conditions in the biochar 
channels and supporting the growth of beneficial bacteria.

The integration of biochar and plants in the water treatment 
system offers several advantages. Firstly, it provides a natural and 
sustainable approach to water treatment, minimizing the need 
for chemical additives and reducing reliance on energy-intensive 
mechanical filtration. Secondly, the system helps create a 
symbiotic relationship between plants and fish, as the plants 
benefit from the nutrient-rich fish waste, while the fish benefit 
from the improved water quality. Additionally, the system can be 
customized to suit different aquaculture setups and can be easily 
scaled up or down based on the size of the operation. Studies 
have demonstrated the effectiveness of biochar-supplemented 
planting panel systems in improving water quality in fish 
aquaculture. They have shown significant reductions in nutrient 
concentrations, improved water clarity, and enhanced fish health 
and growth rates. Furthermore, the use of biochar can also 
contribute to carbon sequestration, helping to mitigate 
greenhouse gas emissions. However, like any emerging 
technology, the biochar-supplemented planting panel system also 
has some considerations. Proper management and maintenance 
of the system are crucial to prevent clogging of the biochar 
channels, maintain optimal plant growth, and ensure efficient 
water treatment. The choice of appropriate plant species and 
regular monitoring of water parameters are essential for the 
success of the system. Biochar-supplemented planting panel 
system has potential as a sustainable and efficient water 
treatment approach for fish aquaculture. By harnessing the 
natural properties of biochar and hydroponic plants, the system 
can effectively remove pollutants, reduce nutrient loads, and 
enhance water quality, ultimately improving the health and 
productivity of fish populations. Continued research and 
development in this area can further optimize the system and 
promote its widespread adoption in aquaculture practices. The 
biochar-supplemented planting panel system not only 
contributes to the sustainability of fish farming but also aligns 
with the principles of circular economy by utilizing waste 
products and creating a symbiotic relationship between plants
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and fish. With further advancements and implementation, this
innovative water treatment approach has the potential to

revolutionize the aquaculture industry, making it more
environmentally friendly and economically viable.
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