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Trophic Diversity in Duckweed: Mixotrophy, More
Than the Sum of its Extremes
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Duckweeds (Lemnaceae) are ideal model plants and valuable biotech resources with diverse trophic strate-
gies, including mixotrophy. This study investigates the mechanisms and value of mixotrophy in Spirodela
polyrhiza 7498. It demonstrates that mixotrophy endows duckweed with significant phenotypic and metabolic
flexibility. Under mixotrophic conditions, duckweed enhances intracellular CO, supply through respiration,
alleviating photosynthetic limitations and reducing oxidative damage. Crucially, mixotrophy achieves syn-
ergistic growth, with biomass yield significantly exceeding the sum of photoautotrophic and heterotrophic
growth alone. Experiments confirmed that multiple carbon sources support this growth, with the mixotrophic
growth rate reaching 6.22 and 4.98 times that of photoautotrophic and heterotrophic modes, respectively. Be-
sides superior biomass, mixotrophy also promotes protein synthesis and effective nutrient removal from water.
Notably, heterotrophic cultivation favors starch accumulation (2.06 times higher than mixotrophy), suggest-
ing a combined strategy for starch-rich biomass production. This work reveals the synergistic advantages of
duckweed mixotrophy, providing a theoretical basis for optimizing biomass production, high-value product
synthesis, and organic wastewater remediation.

Corresponding author email

houhongwei@suat-sz.edu.cn

Scientific Session

Cell Biology, Physiology, Metabolisms

Keywords

Duckweed; Mixotrophy; Photoautotrophy; Heterotrophy

References

1. Zuoliang Sun, Wenjun Guo, Jingjing Yang, Xuyao Zhao, Yan Chen, Lunguang Yao, Hongwei Hou. En-
hanced biomass production and pollutant removal by duckweed in mixotrophic conditions.Bioresour
Technol . (2020) doi: 10.1016/j.biortech.2020.124029.

2. Zuoliang Sun, Xuyao Zhao, Gaojie Li, Jingjing Yang, Yan Chen, Manli Xia, Inhwan Hwang, Hongwei
Hou. Metabolic flexibility during a trophic transition reveals the phenotypic plasticity of greater duck-
weed (Spirodela polyrhiza 7498). New Phytol (2023) doi: 10.1111/nph.18844

3. Zuoliang Sun; Yan Chen, Fajun Li; Xuyao Zhao; Qingxiang Han; Hongwei Hou. Trophic Diversity in
Duckweed: Mixotrophy, More Than the Sum of its Extremes. Advanced Science. (2026)doi: 10.1002/advs.75665



Primary author(s): Prof. HOU, Hongwei (Shenzhen University of Advanced Technology, Shenzhen, China); Dr.
SUN, Zuoliang (Jia Sixie College of Agriculture, Shandong Provincial University Laboratory for Protected Horticul-
ture, Weifang University of Science and Technology, Shouguang, P. R. China ); Dr. ZHAO, Xuyao ( Institute
of Emerging Agricultural Technology, Shenzhen University of Advanced Technology, Shenzhen, P. R. China); Dr.
CHEN, Yan (Special Agricultural Resources in Tuojiang River Basin Sharing and Service Platform of Sichuan Province,
Analysis and Testing Center, College of Chemistry and Chemical Engineering, Neijiang Normal University, Nei-
jiang, Sichuan, P. R. China)

Presenter(s) : Prof. HOU, Hongwei (Shenzhen University of Advanced Technology, Shenzhen, China)

Session Classification : Cell Biology, Physiology & Metabolisms I



