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The Improving Effect and Environmental Impact of Functional Microbial
Agents on Secondary Salinization of Greenhouse Vegetable Soil

Ma Yanjuan
Xuzhou Vocational College of Bioengineering, Xuzhou , Jiangsu 221006

Abstract : Secondary salinization of greenhouse vegetable soils is a prominent obstacle to the sustainable
development of greenhouse agriculture. Functional microbial agents, as an environmentally friendly
bioremediation method, have shown great promise in the improvement of saline-alkali soils. This
article systematically reviews the causes, hazards, and current status of secondary salinization in
greenhouse vegetable soils. It then analyzes three clear mechanisms by which functional microbial
agents (focusing on plant rhizosphere growth—promoting bacteria PGPR and Bacillus strains) improve
saline—alkali soils: basic cation complexation and fixation, promotion of aggregate formation by
extracellular polymeric substance, and rhizosphere microbial community regulation. Based on this, a
rigorous quantitative analysis of the improvement effect is conducted from three aspects: improvement
of soil physicochemical properties, reconstruction of microbial communities, and enhancement of crop
yield and quality. The environmental impact of functional microbial agent application is also scientifically
evaluated. Existing data show that the selected functional microbial agents can significantly reduce
soil electrical conductivity (by 14%-53%), increase the proportion of large soil aggregates by over
65%, and improve crop yield by 15%—17%. Simultaneously, they increase organic matter content and
optimize microbial community structure, resulting in direct and clear positive environmental effects. This
provides excellent guidance for the application of functional microbial agents in facility agriculture.

Keywords : functional microbial agents; greenhouse vegetable field; secondary salinization; soil
improvement; microbial community; environmental effects
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