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Effects of Water-salt Env1ronment onwFreshwater Wetland S01l C, N, and P Ecologlcal.
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QIN Jifa', ZHANG Jia- peng SANG Luan' , YANG Yun fei YANG Ji-song' >, WANG Zhrlkang L Y'un zhao' , ZHOU Di', YU-Jun- bao
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(1 Jnstitute for Advanced Stud\ of Coastal Ecology, School of Resoulces dnd Environmental Engineering, Ludong Lmvelslt\ Yantai 264025, China; 2. Dongying Academv of

Agrlcu#ural S',(’len(es Dnngymg 257091 China) ;
Abstract Cdlbon (@, nitrogen (N) and phosphorus () are imp%ﬂanf“riﬁtni@ﬂféﬂr and their ecological stoichiometric characteristics can reflect the quality and fertility

capacity of 5011 which is atical to understanding the stable mechanisms of estuarine wetland ecosystems. Under global changes, the increase in salinity and flooding caused
by sea level rise will lead to changes in biogeochemical processes in estuarine wetlands, which is expected to affect the ecological stoichiometric characteristics of soil C, N,
and P and ultimately interfere with the stability of wetland ecosystems. However, it remains unclear how the C, N, and P ecological stoichiometric characteristics respond to
the water-salt environment in estuarine wetlands. We differentiated changes in the C, N, and P ecological stoichiometric characteristics through an ex-situ culture experiment
for 23 months in the Yellow River Estuary Wetland. The five sites with distinct tidal hydrology were selected to manipulate translocation of soil cores from the freshwater marsh
to high-, middle-, and low-tidal flats in June 2019. The results showed that soil water content (SWC); electrical conductivity (EC); and C, N, and P ecological
stoichiometric characteristics of freshwater marsh soil significantly changed after translocation for 23 months. SWC decreased on the high- and middle-tidal flats (P <0.05) and
increased on the low-tidal flat (P <0.05). EC increased to different degrees on all three tidal flats (P <0.05). Soil total organic carhon (TOC) and total nitrogen (TN)
were significantly lower on the high-tidal flat (P <0.05), whereas total phosphorus (TP) was significantly lower on the middle- and high-tidal flats (P <0.05). C: N was
decreased on the high- and middle-tidal flats ( P <0.05) ; C: P and N: P were lower on the high-tidal flat; and all C, N, and P ecological stoichiometric characteristics showed
no change on the low-tidal flat (P >0.05). Pearson’s analysis showed that the ecological stoichiometric characteristics of C, N, and P were related to some properties of soil
over the culture sites. The PLS-SEM model showed that the water-salt environment had different effects on soil C: N, C: P, and N: P through the main pathways of negative
effects on soil TOC and TP. The results suggest that sea level rise may impact the C, N, and P ecological stoichiometric characteristics in freshwater marsh soil, resulting in
some possible changes in the nutrient cycles of estuarine wetlands.

Key words: ecological stoichiometric characteristics; nutrient elements; water-salt environment; ex-situ culture; the Yellow River Estuary Wetland
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