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Effects of Phosphogypsum and Suaeda saISa on the SOll Mmsture Salt and Bacterlal
Communlty Structure of Sa,llli’lzedf‘Soﬂ | v P

3

LIU Yue' ; YANG Shi- qm‘g1 *, ZHANG Wan*feng” , LOU Shuai' & A Al r ’
(1,College of Water Conservancv and Civil Englneenng, Inner Mongdlla Agncullural University , Hohhot (710018 - China; 2. Tourism College of Inner Mongolia Nor’mal
Um\elyty, Hohhot 0100224 Chma) ;

Abstract . The 1mpr0vdnent of salfhc soil is an important issie that cannot be 1gn0[ed in the farmland soil environment. The change in soil salinity will inevitably affect the soil
bacterial communlty This.experiment was based on moderately saline soil‘in the Hetao Trrigation Area, conducted by applying phosphogypsum (LSG), interplanting Suaeda
salsa with Ly'cium barbarum (JP) and applying phosphogypsum and interplanting S. salsa with L. barbarum (LSG + JP) ,and the local unimproved soil of a L. barbarum
orchard was used as the control (CK), to explore the effects of different improvement methods on soil moisture, salinity, nutrients, and bacterial community structure diversity
during the growth period of L. barbarum. The results showed that compared with that under CK, the LSG +JP treatment significantly decreased the soil EC value and pH value
from the flowering stage to the deciduous stage (P <0.05), with an average decrease of 39.96% and 7.25%, respectively; the LSG + JP treatment significantly increased soil
organic matter (OM) and available phosphorus ( AP) content during the whole growth period (P <0.05), with an average annual increase of 81.85% and 203.50%,
respectively. The total nitrogen (TN) content was significantly increased in the flowering and deciduous stages (P <0.05) , with an annual average increase of 48.91%. The
Shannon index of LSG +JP in the early stage of improvement was increased by 3. 31% and 6. 54% compared with that of CK, and the Chaol index was increased by 24. 95%
and 43.26% compared with that of CK, respectively. The dominant bacteria in the soil were Proteobacteria, Bacteroidetes, Actinobacteria, and Acidobacteria, and the
dominant genus was Sphingomonas. Compared with that in CK, the relative abundance of Proteobacteria in the improved treatment increased by 0. 50%-16.27% from the
flowering stage to the deciduous stage, and the relative abundance of Actinobacteria in the improved treatment increased by 1. 91%-4. 98% compared with that in CK in the
flowering and full-fruit stages. Redundancy analysis (RDA) results showed that pH, water content (WT), and AP were important factors affecting bacterial community
composition, and the correlation heatmap showed that Proteobacteria, Bacteroidetes, and EC values were significantly negatively correlated (P <0.001) ; Actinobacteria and
Nitrospirillum were significantly negatively correlated with EC values (P <0.01). In conclusion, the application of phosphogypsum and interplanting S. salsa with L.
barbarum (18G +]JP) could significantly reduce soil salinity, increase nutrients, and improve the diversity of soil bacterial community structure, which is beneficial to the
long-term improvement of saline soil in the Hetao lrrigation Area and the maintenance of soil ecological health.

Key words: phosphogypsum; Suaeda salsa; diversity of bacterial community structure; saline-alkali soil improvement; high-throughput sequencing
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Fig. 1 Experimental plots under different improvement treatments
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