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Abstract. In order to evaluate the feasibility of using Burkholderia sp. Y4 as a cadmium (Cd) -reducing hacterial agent in contaminated wheat fields, the changes in the thizosphere
soil microbial community and Cd available state, as well as the content and transport characteristics of Cd in the wheat root, basal node, internode, and grain under the treatment of
strain Y4 were tested using microbial high-throughput sequencing, step-by-step extraction, subcellular distribution, and occurrence analyses. The results showed that root
application of strain Y4 significantly reduced the root and grain Cd content of wheat by 7. 7% and 30. 3%, respectively, compared with that in the control treatment. The Cd content
and Cd transfer factor results in wheat vegetative organs showed that strain Y4 reduced the Cd transfer factor from basal node to internode by 79.3%, and Cd content in the wheat
internode stem also decreased by 50. 9%. The study of Cd occurrence morphology showed that strain Y4 treatment increased the proportion of residual Cd in roots and basal ganglia,
decreased the contents of inorganic and water-soluble Cd in roots, and increased the content of residual Cd in basal ganglia. Further examination of the subcellular distribution of Cd
showed that the Cd content in root cell walls and hasal ganglia cell fluid increased by 21. 3% and 98. 2%, respectively, indicating that the Cd fixation ability of root cell walls and
basal ganglia cell fluid was improved by the strain Y4 treatment. In the rhizosphere soil, it was found that the microbial community structure was changed by strain Y4 application.

Under the Y4 treatment, the relative abundance of Burkholderia increased from 9. 6% to 11. 5%, whereas that of Acidobacteriota decreased. Additionally, the relative abundance of

Gemmatimonadales, Pseud dales, and Chitinophagales were also increased by strain Y4 treatment. At the same time, the application of strain Y4 increased the pH value of
thizosphere soil by 8.3%. The contents of exchangeable Cd, carbonate-bound Cd, and iron-manganese oxide-bound Cd in the soil decreased by 44.4%, 21.7%, and 15.9%,
respectively, whereas the proportion of residual Cd reached 53.6%. Root application of strain Y4 increased the contents of nitrate nitrogen and ammonium nitrogen in the soil by
22.0% and 21. 4%, respectively, and the contents of alkaline nitrogen also increased to a certain extent. In conclusion, the root application of strain Y4 not only improved soil
nitrogen availability but also inhibited Cd transport and accumulation from contaminated soil to wheat grains in a "two-stage" manner by reducing Cd availability in rhizosphere soil and
improving Cd interception and fixation capacity of wheat roots and basal nodes. Therefore, Burkholderia Y4 has application potential as a Cd-reducing and growth-promoting agent in
wheat.

Key words: Burkholderia sp. ; wheat; cadmium(Cd) ; uptake; microbial community structure
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