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                                                                                                       ABSTRACT 
Climate change is exacerbated by rising concentrations of atmospheric carbon dioxide (CO₂), primarily from fossil fuel 
combustion and deforestation. Phytoremediation, a biological method of using plants for environmental remediation, 
offers a sustainable and cost-effective approach for CO₂ sequestration by leveraging photosynthesis to capture 
atmospheric carbon. This review examines the use of high-photosynthetic plants for CO₂ sequestration, focusing on their 
mechanisms of carbon fixation, storage in biomass and soils, and contributions to long-term carbon sinks. Key plant 
species, including fast-growing trees like poplar and eucalyptus, perennial grasses such as switchgrass and miscanthus 
and wetland plants like cattails and reeds are analysed for their sequestration potential. The review also addresses 
challenges in land use, genetic engineering for enhanced carbon capture, and ensuring the long-term stability of 
sequestered carbon. Finally, future directions are proposed for optimizing phytoremediation practices and integrating 
them into large-scale carbon mitigation strategies. These insights highlight the potential of phytoremediation to play a 
critical role in global climate change mitigation. 
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INTRODUCTION 
The increasing concentration of carbon dioxide (CO₂) in the atmosphere, primarily due to human 
activities such as fossil fuel combustion and deforestation, is a major contributor to global warming and 
climate change (1). CO₂ sequestration refers to the capture and storage of CO₂ from the atmosphere in an 
effort to mitigate the greenhouse effect. Various techniques have been explored for CO₂ removal, 
including biological, chemical, and geological methods. Among these, biological carbon sequestration 
using natural processes to capture and store CO₂ has emerged as a promising solution due to its potential 
for scalability, cost-effectiveness, and environmental sustainability. One particularly promising biological 
approach is phytoremediation, the use of plants to remove, degrade, or neutralize contaminants from the 
environment. In the case of CO₂ sequestration, phytoremediation involves the use of plants to capture 
atmospheric CO₂ through photosynthesis and store it as organic carbon in plant biomass and soils (2). 
During photosynthesis, plants absorb CO₂ through their stomata, converting it into sugars and other 
organic compounds, which are then stored in various plant tissues. This process provides a natural, cost-
effective mechanism for CO₂ removal from the atmosphere. High-photosynthetic plants those with 
greater rates of carbon fixation are particularly well-suited for enhancing CO₂ sequestration through 
phytoremediation. These plants typically exhibit high growth rates, large biomass production, and 
efficient carbon uptake mechanisms. As such, they can be strategically employed to increase the capacity 
of terrestrial ecosystems to act as carbon sinks (3). This review examines the potential of high-
photosynthetic plants for CO₂ sequestration through phytoremediation, focusing on the mechanisms 
involved, plant species with the highest sequestration capacity, and the environmental benefits of this 
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approach. We also discuss the challenges associated with scaling up phytoremediation and potential 
future directions for improving its effectiveness in addressing climate change. 
 
Mechanisms of CO₂ Sequestration in High Photosynthetic Plants 
Phytoremediation for CO₂ sequestration is based on the core process of photosynthesis, where plants 
capture atmospheric CO₂ and convert it into organic matter. This process not only contributes to the 
reduction of atmospheric CO₂ but also has the potential to store carbon for extended periods. The 
primary mechanisms involved in CO₂ sequestration by high photosynthetic plants include the fixation of 
carbon through photosynthesis, its storage in plant biomass, and efficient use of environmental resources 
to enhance carbon capture. 
 
Photosynthesis and Carbon Fixation 
During photosynthesis, plants absorb CO₂ from the atmosphere through stomata, specialized pores 
primarily on the surfaces of leaves. The enzyme RuBisCO (Ribulose-1,5-bisphosphate 
carboxylase/oxygenase) facilitates the fixation of CO₂ in the Calvin cycle, producing glucose (C₆H₁₂O₆), 
which is then utilized as an energy source for various metabolic functions and growth processes. This 
glucose is also converted into other forms of organic matter such as cellulose and starch, which serve as 
structural components and energy reserves, respectively. High photosynthetic plants are typically more 
efficient at carbon fixation due to their enhanced ability to capture light energy and convert it into 
chemical energy. These plants often have larger leaf areas, higher concentrations of chlorophyll, and more 
effective photosynthetic pathways. For example, C4 plants, such as maize and sugarcane, are more 
efficient in CO₂ fixation under high-temperature and high-light conditions, as they concentrate CO₂ in 
specialized cells, reducing the occurrence of photorespiration (4). In contrast, C3 plants (e.g., wheat, rice) 
are less efficient under similar conditions, as they fix CO₂ in a single cell type, leading to higher 
photorespiration rates under certain environmental conditions. Therefore, C4 plants tend to have an 
advantage in areas with intense sunlight and high temperatures (5). In addition, recent research 
highlights the role of chloroplast biogenesis and photosynthetic efficiency in high-photosynthetic plants. 
Improvements in these mechanisms can significantly enhance carbon fixation potential, especially in 
engineered crops designed for climate-smart agriculture (6). 
Carbon Storage in Biomass 
After carbon is fixed through photosynthesis, it is stored in the plant’s biomass in both aboveground and 
belowground components: 
Aboveground Biomass: This includes the stems, leaves, and branches of the plant, which temporarily 
store carbon. The carbon remains sequestered as long as the plant is alive. Once the plant dies or 
decomposes, this carbon can be released back into the atmosphere. However, living biomass, especially in 
long-lived species like trees, can store significant amounts of carbon for many years or even decades, 
making them valuable for long-term carbon sequestration (7). 
Belowground Biomass: The root system plays a critical role in sequestering carbon in soils. Deep-rooted 
species, such as certain grasses, trees, and shrubs, are particularly important in soil carbon sequestration. 
These species can transfer carbon into the soil through root exudates and decaying root matter. Carbon 
stored in soils can remain locked in the form of soil organic carbon (SOC) for long periods, especially in 
anaerobic conditions, where microbial decomposition is slow. Recent studies have shown that plants with 
deeper root systems contribute more to SOC accumulation and that perennial species can increase soil 
carbon storage by building more organic matter over time (8). 
Soil Organic Carbon (SOC): Carbon transferred from plants to soils through root exudates and 
decomposing plant material contributes to the formation of soil organic carbon. Long-term sequestration 
occurs when this carbon is stabilized through interactions with soil minerals or the formation of humic 
substances (stable organic compounds). Some studies suggest that plant species with high carbon 
turnover rates, such as certain grasses and fast-growing trees, may accelerate the process of carbon 
stabilization in soils (9). Additionally, the role of mycorrhizal fungi in facilitating carbon storage in soil 
has gained attention in recent years, as these fungi help stabilize soil carbon through their symbiotic 
relationships with plant roots (10). 
High Photosynthetic Efficiency 
High photosynthetic efficiency is a key trait of plants that are particularly effective at CO₂ sequestration. 
High-photosynthetic plants typically exhibit one or more of the following characteristics: 
High Biomass Production: Rapidly growing plants, such as bamboo, poplar, and certain grasses, tend to 
accumulate large amounts of carbon via photosynthesis. These species have short growth cycles and can 
capture large amounts of CO₂ in a relatively short period. Bamboo, for example, is known for its 
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exceptional growth rate, making it a significant player in carbon offset projects. Additionally, bamboo’s 
ability to regenerate quickly through rhizome growth makes it an attractive species for sustainable 
carbon sequestration practices (11). 
Efficient Carbon Fixation: C4 plants like maize, sugarcane, and switchgrass, as previously mentioned, 
are more efficient at fixing CO₂ compared to C3 plants under certain environmental conditions. C4 plants 
utilize a unique photosynthetic pathway that concentrates CO₂ in specialized leaf cells, enhancing their 
efficiency in carbon fixation. This efficiency makes C4 plants suitable for cultivation in regions with high 
temperatures and intense sunlight, where other crops may struggle to thrive (4). Furthermore, the C4 
pathway is being actively researched for crop improvement to enhance its application in global carbon 
capture efforts (12). 
Adaptation to Environmental Stress: Many high-photosynthetic plants are adapted to marginal or 
degraded lands, making them ideal candidates for large-scale CO₂ sequestration without competing with 
food crops. For example, species like switchgrass and miscanthus are not only efficient at sequestering 
carbon but are also well-suited for bioenergy production in lands that are unsuitable for conventional 
agricultural use. These plants are able to grow under low-input conditions, requiring minimal fertilizer 
and irrigation, making them both an economically and environmentally sustainable choice for carbon 
sequestration projects (3). Additionally, recent advancements in plant breeding and genetic engineering 
have made it possible to develop crop varieties that are specifically designed to enhance photosynthetic 
efficiency and carbon sequestration potential. Such innovations hold the promise of maximizing the 
carbon storage capabilities of plants without compromising their growth rates or adaptability (13). 
Biochemical Pathways of CO₂ Capture in High Photosynthetic Plants 
One of the most important enzymes involved in CO₂ sequestration in plants is Ribulose-1,5-bisphosphate 
carboxylase-oxygenase (RuBisCO). It is responsible for fixing atmospheric CO₂ into organic molecules 
during the Calvin cycle of photosynthesis, which ultimately leads to biomass accumulation and carbon 
storage in plant tissues. This process is especially relevant for high photosynthetic plants, which tend to 
have higher concentrations of RuBisCO and enhanced efficiency in carbon fixation. RuBisCO, however, is 
known for its dual activity: it can catalyze both carboxylation (CO₂ fixation) and oxygenation 
(photorespiration). The oxygenation activity reduces the overall efficiency of carbon fixation, as it leads to 
the release of CO₂ rather than its storage. Consequently, enhancing RuBisCO’s carboxylase activity or 
minimizing its oxygenase function has been a significant focus in efforts to improve CO₂ sequestration 
capacity in plants. 
Advances in RuBisCO Optimization  
Recent research has explored both natural and genetic enhancements to RuBisCO's function, aiming to 
boost its carboxylation efficiency and reduce photorespiration. Studies have shown that some high 
photosynthetic plants, such as certain species of Populus and Eucalyptus, have evolved variations in 
RuBisCO structure that favor CO₂ fixation over oxygenation, thereby enhancing carbon sequestration 
potential. Additionally, genetic engineering approaches have been employed to optimize RuBisCO 
function in high-biomass plants, such as tobacco (Nicotiana tabacum), to serve as model organisms for 
CO₂ capture improvement (14). Several promising strategies developed since 2015 include the 
introduction of synthetic or modified RuBisCO enzymes, identified through comparative genomics of 
highly efficient photosynthetic organisms such as cyanobacteria and certain algae. By incorporating these 
optimized RuBisCO variants into terrestrial plants, researchers aim to increase photosynthetic efficiency 
and ultimately enhance carbon capture (15). Moreover, advances in CRISPR-Cas9 technology have 
enabled precise editing of RuBisCO genes to favor carboxylation. This approach holds potential to 
significantly improve CO₂ fixation rates, particularly in high photosynthetic plants with large biomass 
production. For example, in a study by South et al. [18], gene editing in Nicotiana resulted in modified 
RuBisCO enzymes with decreased oxygenation activity, leading to higher CO₂ sequestration and plant 
growth under controlled conditions. 
RuBisCO in C4 and CAM Plants 
While RuBisCO is present in all plants, its role varies depending on the photosynthetic pathway. In C4 
plants, such as maize and sorghum, a spatial separation of CO₂ fixation and the Calvin cycle allows 
RuBisCO to operate in a high-CO₂ environment, thus reducing photorespiration and enhancing carbon 
fixation. CAM (Crassulacean Acid Metabolism) plants, which fix CO₂ at night, also exhibit improved 
RuBisCO efficiency by minimizing oxygen competition. Leveraging the mechanisms of RuBisCO in C4 and 
CAM plants could offer promising avenues for CO₂ sequestration in regions with extreme temperatures or 
low water availability (19). These advances demonstrate how RuBisCO plays a critical role in improving 
CO₂ sequestration efficiency, particularly in high photosynthetic plants. With continued research, 
optimizing RuBisCO could significantly contribute to phytoremediation-based CO₂ sequestration efforts. 
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Plant Species for CO₂ Sequestration 
Several plant species have been identified for their potential in effective CO₂ sequestration through the 
process of phytoremediation. These species are typically selected based on criteria such as high 
photosynthetic rates, rapid growth, and the ability to adapt to a range of environmental conditions. Plant 
selection for CO₂ sequestration must also account for additional factors such as biomass production, soil 
quality improvement, and long-term carbon storage. 
Trees and Woody Plants 
Poplar (Populus spp.) 
Poplar trees, including hybrids such as Populus deltoides × Populus nigra, have been widely studied for 
their CO₂ sequestration capabilities. Poplars are fast-growing, high-biomass species that exhibit both high 
photosynthetic efficiency and the ability to sequester large amounts of carbon. Their extensive root 
systems and significant aboveground biomass contribute to carbon storage over long periods. Moreover, 
poplar species are ideal for afforestation and reforestation projects, where long-term carbon storage is 
critical. Recent studies have highlighted the potential of poplar trees for large-scale carbon sequestration. 
For example, Gielen et al (20) emphasize the suitability of poplars for bioenergy and carbon farming 
initiatives, while Harris et al. (21) demonstrate that hybrid poplar plantations significantly enhance soil 
carbon storage alongside aboveground biomass accumulation. These features make poplars a strong 
candidate for mitigating atmospheric CO₂ levels through carbon sequestration. 
Eucalyptus (Eucalyptus spp.) 
Eucalyptus species, known for their rapid growth rates and high carbon uptake, are considered effective 
candidates for CO₂ sequestration, particularly in temperate and tropical climates. Eucalyptus trees have a 
short turnover rate of biomass and are capable of efficiently capturing carbon through both aboveground 
and belowground growth. Additionally, eucalyptus is well-suited to marginal and degraded soils, where it 
can contribute to both soil restoration and carbon sequestration. Sims et al. (22) highlight the potential of 
eucalyptus plantations in tropical regions for both bioenergy production and carbon sequestration. Their 
study underscores the need for sustainable management practices to maximize the environmental 
benefits of eucalyptus, as improper management can lead to negative impacts on local biodiversity. 
Eucalyptus thus remains a promising species, provided that its cultivation is carefully managed to ensure 
environmental sustainability. 
Willow (Salix spp.) 
Willows are another group of fast-growing woody species that play an important role in carbon 
sequestration. Known for their ability to thrive in riparian and wetland environments, willows sequester 
carbon in both their biomass and in the surrounding soil, particularly through their extensive root 
systems. In addition to their carbon storage capabilities, willows have been widely used in bioenergy and 
phytoremediation projects due to their high growth rates and biomass yields. Research by Hughes et al. 
(22) shows that willow plantations not only increase soil carbon storage but also improve ecosystem 
services such as water quality regulation and soil erosion control. Furthermore, willow species have 
shown great promise in agroforestry systems where carbon sequestration can be coupled with biomass 
production for energy. 
Grasses and Herbaceous Plants 
Switchgrass (Panicum virgatum) 
Switchgrass, a perennial C4 grass, is another promising species for CO₂ sequestration. This grass is known 
for its high photosynthetic efficiency and rapid growth, making it ideal for both carbon sequestration and 
bioenergy production. The deep and extensive root system of switchgrass contributes to soil carbon 
storage, which makes it particularly beneficial for enhancing soil organic matter in degraded or marginal 
lands. Its perennial nature also reduces the need for soil disturbance, which further helps to lock carbon 
in the soil. Sanchez et al. (23) emphasize the role of switchgrass in improving soil organic carbon content, 
with potential benefits for soil structure and water retention. Moreover, Zhao et al. (3) confirmed that 
switchgrass is a suitable candidate for carbon farming systems, where its high biomass yield and carbon 
fixation potential make it a valuable tool for climate change mitigation. 
Miscanthus (Miscanthus x giganteus) 
Miscanthus, a C4 grass species with a rapid growth rate, has been recognized for its significant biomass 
production and potential for carbon sequestration. Miscanthus can store carbon both in its aboveground 
biomass and in the soil, where its deep root system helps stabilize organic carbon. This species is 
particularly effective in temperate climates, where its high photosynthetic efficiency enables substantial 
carbon capture. Miscanthus also requires minimal fertilizer input and can grow on marginal lands, which 
further enhances its appeal as a sustainable option for CO₂ sequestration. Clifton-Brown et al. (24) report 
that miscanthus has one of the highest rates of carbon capture among bioenergy crops, with potential 
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benefits for soil conservation and erosion control. Liu et al. (25) further demonstrate that miscanthus 
plantations contribute to long-term soil carbon storage while providing a renewable biomass source for 
bioenergy, making it a strong candidate for integrated carbon sequestration and energy production 
systems. 
Wetland Plants 
Cattails (Typha spp.) and Reeds (Phragmites spp.) 
Wetland plants such as cattails (Typha spp.) and reeds (Phragmites spp.) are critical components of CO₂ 
sequestration strategies, particularly in wetland ecosystems. Wetlands are known to be highly effective 
carbon sinks due to their waterlogged conditions, which slow down the decomposition of organic 
material and allow carbon to be stored in the soil for extended periods. Cattails and reeds grow in these 
waterlogged environments, where they sequester carbon in both their biomass and the surrounding soil. 
These plants can play a significant role in carbon capture, particularly in coastal, riparian, and degraded 
wetland areas. Mitchell et al. (26) demonstrate that wetland plants significantly enhance carbon 
sequestration by increasing soil organic carbon levels, with particularly strong effects in coastal zones 
where wetlands are vulnerable to climate change. Similarly, Foley et al. (27) highlight the role of reeds in 
restoring disturbed wetlands and improving carbon storage in sediment, which contributes to both 
ecological restoration and long-term CO₂ sequestration. 
 
DISCUSSION 
The potential of phytoremediation using high-photosynthetic plants for CO₂ sequestration represents a 
promising strategy for addressing global climate change. As atmospheric CO₂ levels continue to rise, 
driven by human activities such as industrial emissions, deforestation, and agriculture (17), the need for 
large-scale, cost-effective carbon capture methods has never been more urgent. While conventional 
carbon capture and storage (CCS) technologies are primarily focused on industrial emissions, biological 
carbon sequestration, through processes like phytoremediation, offers a natural and sustainable solution 
to removing CO2 from the atmosphere. This discussion explores the key mechanisms involved in 
phytoremediation, the types of plants that show the greatest potential for CO2 sequestration, and the 
challenges and opportunities for scaling this technique in the fight against climate change. 
 
CONCLUSION 
Phytoremediation using high photosynthetic plants offers a promising and sustainable approach to CO₂ 
sequestration. By leveraging the natural processes of photosynthesis, plants can capture and store 
atmospheric carbon in biomass and soils. While challenges remain in scaling this technique for large-scale 
CO₂ mitigation, advances in plant selection, genetic engineering, and land management practices hold 
significant promise for optimizing phytoremediation strategies. Integrating this approach into broader 
climate change mitigation efforts could contribute substantially to reducing atmospheric CO₂ levels and 
mitigating global warming. 
 
REFERENCES 
1. Solecki, W., Roberts, D., & Seto, K. C. (2024). Strategies to improve the impact of the IPCC Special Report on 

Climate Change and Cities. Nature Climate Change, 14(7), 685-691. 
2. Kumar, A., Tripti, Raj, D., Maiti, S. K., Maleva, M., & Borisova, G. (2022). Soil pollution and plant efficiency indices 

for phytoremediation of heavy metal (loid) s: two-decade study (2002–2021). Metals, 12(8), 1330. 
3. Zhao, G., Liang, C., Feng, X., Liu, L., Zhu, J., Chen, N., ... & Zhang, Y. (2020). Elevated CO2 decreases soil carbon 

stability in Tibetan Plateau. Environmental Research Letters, 15(11), 114002.  
4. Stata, M., Sage, T. L., & Sage, R. F. (2019). Mind the gap: the evolutionary engagement of the C4 metabolic cycle in 

support of net carbon assimilation. Current Opinion in Plant Biology, 49, 27-34. 
5. Holtum, J. A., Hancock, L. P., Edwards, E. J., & Winter, K. (2017). Optional use of CAM photosynthesis in two C4 

species, Portulaca cyclophylla and Portulaca digyna. Journal of Plant Physiology, 214, 91-96. 
6. Chen, H., Wang, F., Kong, W., Jia, H., Zhou, T., Xu, R., ... & Wu, J. (2021). Soil microbial CO2 fixation plays a 

significant role in terrestrial carbon sink in a dryland ecosystem: A four-year small-scale field-plot observation 
on the Tibetan Plateau. Science of the Total Environment, 761, 143282. 

7. Lal, R. (2020). Managing organic matter content for restoring health and ecosystem services of soils of 
India. Journal of the Indian Society of Soil Science, 68(1), 1-15. 

8. Zhu, M., Feng, Q., Zhang, M., Liu, W., Qin, Y., Deo, R. C., & Zhang, C. (2019). Effects of topography on soil organic 
carbon stocks in grasslands of a semiarid alpine region, northwestern China. Journal of Soils and Sediments, 19, 
1640-1650. 

9. Don, A., Böhme, I. H., Dohrmann, A. B., Poeplau, C., & Tebbe, C. C. (2017). Microbial community composition 
affects soil organic carbon turnover in mineral soils. Biology and fertility of soils, 53(4), 445-456. 



 
 
       

ABR Vol 16 [5] September 2025                                                                    208 | P a g e                       © 2025 Author 

10. Smith, P., Lutfalla, S., Riley, W. J., Torn, M. S., Schmidt, M. W., & Soussana, J. F. (2018). The changing faces of soil 
organic matter research. European Journal of Soil Science, 69(1), 23-30. 

11. Xu, J., Tan, S., Wang, H., Zhang, X., & Hong, Y. (2024). Bamboo Forests: Unleashing the Potential for Carbon 
Abatement and Local Income Improvements. Forests, 15(11), 1907. Xu et al 

12. Xu, Y. N., Wang, X., Sun, Y. R., Liu, H. T., Li, L., Schäufele, R., ... & Gong, X. Y. (2023). Response of photosynthetic 
13C discrimination to vapour pressure deficit reflects changes in bundle-sheath leakiness in two C4 
grasses. Environmental and Experimental Botany, 216, 105529. 

13. Ye, R., Yang, X., & Rao, Y. (2022). Genetic engineering technologies for improving crop yield and 
quality. Agronomy, 12(4), 759. 

14. Sharwood, R. E., Ghannoum, O., Kapralov, M. V., Gunn, L. H., & Whitney, S. M. (2016). Temperature responses of 
Rubisco from Paniceae grasses provide opportunities for improving C3 photosynthesis. Nature Plants, 2(12), 1-
9.  

15. Long, B. M., Hee, W. Y., Sharwood, R. E., Rae, B. D., Kaines, S., Lim, Y. L., ... & Price, G. D. (2018). Carboxysome 
encapsulation of the CO2-fixing enzyme Rubisco in tobacco chloroplasts. Nature communications, 9(1), 1-14.  

16. Lin, M. T., Stone, W. D., Chaudhari, V., & Hanson, M. R. (2020). Small subunits can determine enzyme kinetics of 
tobacco Rubisco expressed in Escherichia coli. Nature Plants, 6(10), 1289-1299.  

17. South, P. F., Cavanagh, A. P., Liu, H. W., & Ort, D. R. (2019). Synthetic glycolate metabolism pathways stimulate 
crop growth and productivity in the field. Science, 363(6422), eaat9077. 

18. Wang, X., Dong, Q., Li, X., Yuliang, A., Yu, Y., Li, N., ... & Gong, L. (2017). Cytonuclear variation of Rubisco in 
synthesized rice hybrids and allotetraploids. The Plant Genome, 10(3), plantgenome2017-05.  

19. Gielen, D., & Saygin, D. (2018). Global Industrial Carbon Dioxide Emissions Mitigation.  
20. Feitz, A., Tertyshnikov, K., Pevzner, R., Ricard, L., Harris, B., Schaa, R., ... & Singh, R. (2018). The CO2CRC Otway 

shallow CO2 controlled release experiment: Preparation for Phase 2. Energy Procedia, 154, 145-150.  
21. Sims M, Kershaw KN, Breathett K, Jackson EA, Lewis LM, Mujahid MS, Suglia SF, 2020. Importance of housing 

and cardiovascular health and well-being: a scientific statement from the American Heart Association. Circ 
Cardiovasc Qual Outcomes. 13(8):e000089. doi: 10.1161/HCQ.0000000000000089.  

22. Littlewood, N. A., Mason, T. H., Hughes, M., Jaques, R., Whittingham, M. J., & Willis, S. G. (2019). The influence of 
different aspects of grouse moorland management on nontarget bird assemblages. Ecology and evolution, 9(19), 
11089-11101 

23. Sánchez-Gómez, D., Mancha, J. A., Cervera, M. T., & Aranda, I. (2017). Inter-genotypic differences in drought 
tolerance of maritime pine are modified by elevated [CO2]. Annals of Botany, 120(4), 591-602.  

24. Lewandowski, I., Clifton-Brown, J., Kiesel, A., Hastings, A., & Iqbal, Y. (2018). Miscanthus. In Perennial grasses for 
bioenergy and bioproducts (pp. 35-59). Academic Press.  

25. Liu, P., Li, A., Wang, Y., Cai, Q., Yu, H., Li, Y., ... & Peng, L. (2021). Distinct Miscanthus lignocellulose improves 
fungus secreting cellulases and xylanases for consistently enhanced biomass saccharification of diverse 
bioenergy crops. Renewable Energy, 174, 799-809.  

26. Mitchell, M. E., Newcomer-Johnson, T., Christensen, J., Crumpton, W., Richmond, S., Dyson, B., ... & Forshay, K. J. 
(2022). Potential of water quality wetlands to mitigate habitat losses from agricultural drainage 
modernization. Science of the Total Environment, 838, 156358.  

27. Foley, J. R., Williams, J., Pokorny, E., & Tipping, P. W. (2023). Herbivore suppression of waterlettuce in Florida, 
USA. Biological Control, 179, 105149.  

                      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright: © 2025 Author. This is an open access article distributed under the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is 
properly cited.   


