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Abstract: As important components in aquatic ecosystems, submerged macrophytes can alleviate nitrogen
load and improve the healthy operation of ecosystems through direct and indirect ways. Nitrogen utilization
strategies of submerged macrophytes differ significantly from those of terrestrial plants. Submerged macro-
phytes can uptake nitrogen not only from the overlying water, but also from pore water in sediments via above-
ground and below-ground parts, respectively. To adapt to the various changes in nitrogen content in aquatic
environments, submerged macrophytes exhibit two directions of nitrogen translocation, namely acropetal and
basipetal translocation. To avoid the toxicity caused by high nitrogen concentrations, a trade-off exists in nitro-
gen utilization between the above- and below-ground parts of submerged macrophytes. The GS/GOGAT cy-
cle and GDH pathway are the primary pathways for nitrogen assimilation in submerged macrophytes. Current-
ly, research on submerged macrophytes lags far behind that on terrestrial plants. Further exploration of the

mechanisms underlying nitrogen utilization in submerged macrophytes is still needed and a suitable genetic
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transformation system of submerged macrophytes is required. Molecular technologies such as gene editing

can be used to identify gene function, which should promote further studies on the structure and function of

key proteins.
Key words: Submerged macrophytes;
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Arrow width represents relative amount of external ammonium uptake and transport by aboveground and underground parts of submerged

macrophytes. GS: glutamine synthetase, GDH: glutamate dehydrogenase, Glu: glutamate, Gin: glutamine. Red metabolic pathways indi-

cate primary route for ammonium assimilation under current environmental conditions.

1 MAEMERRZERKEZETHREREZHITRE (K E Xian £*)
Fig. 1  Ammonium uptake and transportation in submerged plants under different ammonium concentrations

(modified from Xian et al.“®)
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Fig. 2 Inorganic nitrogen assimilation pathways in plants
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B: Ammonium assimilation in ammonium-sensitive species P. lucens is dominated by GS/GOGAT pathway. C: In young leaves of P. lucens,
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Fig. 3 Inorganic nitrogen assimilation pathways in submerged macrophytes with different adaptive capacities and
developmental stages (modified from Xian et al.*>® and Ochieng et al.*®)
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