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Crop Cultivation for Carbon Sequestration: The Potential
of Cassava and Nanobubble Technology
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Plants play a central role in the global carbon cycle through
photosynthesis, during which they absorb atmospheric car-
bon dioxide (CO2) and convert it into organic compounds es-
sential for growth. This process not only supports plant de-
velopment but also enables carbon storage in various bio-
mass components, including roots, stems, and leaves. Addi-
tionally, plants contribute to the accumulation of organic
carbon in soils, particularly through the decomposition of
plant matter. Crop cultivation, therefore, holds considerable

potential as a strategy for atmospheric carbon sequestration,

complementing efforts to mitigate climate change.
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Cassava's Potential for Carbon Absorption

Cassava is a tropical root crop known for its adaptability to marginal soils and relatively low requirements for
water and agrochemical inputs. Alongside rice and maize, cassava is among the primary carbohydrate sources in
tropical regions, serving as a vital staple food for millions. In addition to its role in food security, cassava is
widely used in animal feed, starch production (tapioca), and various industrial applications, including paper, tex-
tiles, and bioethanol. This versatility enhances its appeal as a crop with both economic and environmental value,

positioning cassava as a strong candidate for carbon sequestration initiatives.

Under elevated atmospheric CO2 concentrations, most plants initially exhibit increased photosynthetic activity,
resulting in enhanced growth and biomass accumulation. However, prolonged exposure often leads to a decline
in this response—a phenomenon known as photosynthetic downregulation. Notably, cassava appears to be an
exception. Research conducted by a team from the University of Illinois at Urbana-Champaign and Monash Uni-
versity demonstrated that cassava maintains increased rates of photosynthesis after the formation of storage
roots under elevated CO; conditions. These findings suggest that cassava’s productivity could be further en-
hanced in high- CO; environments, offering potential yield gains under future climate scenarios.
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Nanobubble Technology as an Efficient CO2 Carrier

Nanobubble technology involves the generation of gas-filled bubbles with diameters of less than 200 na-
nometers, suspended in liquids. These nanobubbles exhibit unique physicochemical properties, including high
internal pressure, neutral buoyancy, and long residence times in liquids. These characteristics allow them to
remain stable for extended periods and penetrate surfaces or biological membranes more effectively. As a re-
sult, nanobubbles have been applied across a wide range of industries. In wastewater treatment, they improve
aeration efficiency and the biological decomposition of organic matter. The technology also has medical appli-

cations, such as reducing inflammation.

Nanobubble technology is gaining attention for its potential role in carbon capture, storage, and utilization
(CCSU). Nanobubbles can significantly increase the solubility and retention of CO: in aqueous solutions, im-
proving the efficiency of carbon absorption and transport. These attributes position nanobubble technology as
a promising and energy-efficient approach to CO; delivery.
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Harnessing Cassava and Nanobubbles for CO2 Reduction in Thailand
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Researchers at King Mongkut’s University of Technology Thonburi (KMUTT) have launched a study investigating
the CO, utilization capacity of Thai cassava varieties under elevated concentrations, while also exploring the role
of nanobubble technology in enhancing the process. The ultimate goal is to develop an innovative solution for
treating CO, emissions from industry. The Thai cassava varieties used in the study include Kasetsart 50, Rayong
72, Hanatee, and Pirun 4—a combination of high-yielding, landrace, and economically significant cultivars.

While the study is ongoing, preliminary results support international findings: the CO2 utilization rates of Thai
varieties increase after storage root formation under elevated CO2 conditions, resulting in a 10-30% increase in
root yield. This study is expected to pave the way for innovative solutions that strengthen both carbon seques-
tration and food security in Thailand.
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