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Abstract: To efficiently remove nutrient salts in high salinity lakes, this study implemented a plant+microbial ditch at Daihai Lake.
The nutrient removal efficiency, plant growth, and microbial community dynamics of this ecological ditch was investigated across
different salinity gradients. Immobilizing Bacillus amyloliquefaciens on polyurethane sponge within the ditch could significantly
promote the growth of plant, enhance the activity of antioxidant stress-related enzymes, and strengthen the ability of plants to absorb
and assimilate nutrients. Addiing Bacillus amyloliquefaciens in the ditch could not make it become the absolute dominant genus. but
it could improve the microbial community structure, increase the abundance of functional microorganisms involved in nitrogen and
phosphorus removal, and enhance the water purification capacity of the ditch. Compared to ecological ditches with plant-only or
microorganism-only, the integrated ecological ditch could achieve higher nutrient removal rates across different salinity
concentrations. Specifically, over 70% TN, NH, N, TP, and CODCr could be removed in the integrated ditch at 15g/L salinity.
Compared plant-only ditch, the activities of superoxide dismutase (SOD), catalase (CAT), and peroxidase (POD) in plants were
increased 33.7%, 43.6%, and 38.7%, respectively, in planted+microbial ditch at 15.0g/L salinity.

Key words: Bacillus amyloides; biological ditch; salinity stress; antioxidant stress enzymes
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Table 2 Physiological characteristics of plant growth

i) b SEFHRAI(M2) SRR E I (M4)
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Fig.3 Accumulation of MDA and functional enzymes in plants under different salinity concentration
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Table 3 Index of microbial diversity

W02 4 Shannon Ace Chao
M2 0.025495  4.990823
M3 0.023342  5.070888
M4 0.021659 5.124717

Simpson Coverage
1174.457 1012.479532 0.991423
1178.512 1101.905109 0.991125

1258.678 1279.923077 0.992351
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Fig.5 Bacterial diversity of biomass at the genus level
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