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From the field to the lab and back again – delivery of an entomopathogenic fungus for corn rootworm control
Hallahan, D*., Qi, S., Burns, R and Bruck, D.
Many plant-beneficial microbes are documented in the plant microbiome literature, but relatively few have made it
into widespread use in agriculture. Most fall at one or other of the many hurdles between initial proof-of-concept and
translation from lab to field. Technical failure modes include feasibility and cost of production and scaleup, formulation
compatibility, and stability. Even if these obstacles are overcome, efficacy requires establishment in the environment
or target site with appropriate timing and dose. Entomopathogenic fungi of the genus Metarhizium have wellcharacterized efficacy against a variety of insects. We describe progress in production, formulation and stability of this
organism for the control of corn rootworm, Diabrotica spp., major pests of corn production in North America and
Europe.
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While global usage of BCAs and biostimulants in maize continues to rise, the implications of these varied crop inputs
are underappreciated. Among them is the potential for alteration of the maize phytobiome and how significantly that
may influence crop performance. We have reported that application of a microbial or metabolite seed treatment
correlates with differences in alpha diversity (16S, ITS) in the rhizosphere of Zea mays. Here we report on a parallel
study from the same replicated trial, where gene expression in leaf tissue was analyzed by RNA-Seq. Following Illumina
NGS, AgriGO’s SEA tool was used to identify enriched GO terms. Later, we repeated the maize transcriptome study
using similar treatments in a setting lacking the native soil microbiome. Instead, seedlings grown in sterile media were
harvested within a week, with half exposed to pre-harvest osmotic stress. Analyses from the field trial revealed that
genes involved in mitigating abiotic stress are upregulated in plants inoculated with the target biological seed
treatments compared to controls. These findings, combined with phenotypic data and rhizosphere metagenomic a
nalyses from the field, point to possible mechanisms for the resulting improved plant performance. The input could (1)
directly influence the host transcriptome, or (2) act indirectly by recruiting and/or competing with native inhabitants to
alter the phytobiome which subsequently triggers changes in host gene expression. Results highlight a need for further
study of the consequences of an altered phytobiome on the maize transcriptome.
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