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During this reporting period, progress continued on the microbiome component of the project. Previous reporting summarized the field performance data from the 2025 multi-state trials (TX, MS, MO, and AR; Table 1), including soil physicochemical properties, plant height, biomass, root nodulation, and soybean yield. The current reporting period has focused on processing and analyzing the rhizosphere soil microbiomes. The 2025 field trials evaluated soybean responses to tillage management and inoculation treatments across multiple states. The treatments included TXVA, a drought-tolerant Bradyrhizobium inoculant; First Up, a commercial inoculant; and a non-inoculated control. These treatments were assessed under conventional tillage and no-till/reduced tillage management, where field conditions allowed.

Although agronomic performance and plant response data were summarized in the previous report, microbiome analyses are being conducted to better understand how tillage and inoculation treatments may influence soybean rhizosphere microbial communities. During this reporting period, collected soil samples were processed for DNA-based microbial community analysis. DNA extraction and quality assessment have been completed for the available rhizosphere soil samples, and purified PCR products have been prepared for sequencing and downstream analysis. These sequencing data will be used to compare microbial community composition among inoculation treatments, tillage systems, and field locations. These analyses will help determine whether TXVA, First Up, or tillage management is associated with measurable shifts in rhizosphere microbial structure. In addition to community profiling, microbial co-occurrence network analyses are planned to examine potential interaction patterns and ecological relationships within microbial communities in the soybean rhizosphere.
 
At this stage, no conclusions can be drawn regarding treatment effects on the microbiome, as sequencing and comprehensive bioinformatic analyses are still ongoing. Overall, the June reporting period reflects continued progress toward completing the microbiome component of the project. The ongoing analyses will provide an additional layer of insight into how climate-smart management practices and biological inoculants influence soybean-associated microbial communities across diverse field environments. We anticipate reporting the complete microbiome results, including microbial community composition and network analyses, in the final report scheduled for August.

Table 1. Summary of the 2025 field trials.
	Location
	Collaborators
	Planting Date
	Sampling Date
	Harvest Date
	Cultivar Used
	MG

	Port Lavaca, TX
	Dr. James Grichar
	4/9
	7/1
	No Harvest*
	Lynda-GT
	INDT

	Leland, MS
	Dr. Tessie Wilkerson
	6/5
	8/21
	10/16
	AG49XF4
	4L

	Portageville, MO
	Dr. Feng Lin
	6/11
	8/20
	11/5
	Ellis
	4L

	Colt, AR
	Dr. Shawn Clark 
	6/25
	8/20
	11/15#
	Ellis
	4L


* Due to the Dicamba damage, both conventional tillage and no-till fields produced no yield.
# No harvest for the no-till field, presumably due to late planting.








