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» Perspectives rhizosphere ecology

» Coupling field and lab experiments
* Rhizosphere metabo-lipidomics

» Future Research and Opportunities

https://www.pnnl.gov/projects/soil-microbiome
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Bacteria EPS Necromass Nodule

Water retention Plant carbon sink  Carbon sequestration Plant growth
promotion
Mycorrhizal fungi

Jansson & Hofmockel. Nature Microbiology Reviews. 2020



https://www.nature.com/articles/s41579-019-0265-7
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Soil microbial
respiration

Microbes Carbon

Short term
- Increase plant productivity

- Increase rhizodeposition
Long term

- Deplete soil C reserves
(CO, to atmosphere)

Naylor et al. 2020 Annu. Rev. Environ. Resour. 2020. 45:29-59
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Field Site at the WSU Irrigated Agriculture Research and Extension Center
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Josué Rodriguez-Ramoz

Seasonality
explains variation
In microbial
respiration
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Josué Rodriguez-Ramoz

Representative
exudate
compounds
explain seasonal
variation in
microbial
respiration
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Metabo-lipidomics provides molecular resolution
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Tackling the Unknowns: Enhancing Metabolite

Annotation and Classification
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Total: 267

Sterols 14 Sterol lipids
Other sterol lipids
Ceramides 25 Sphingolipids

Glycerophospholipids

Monoacylglycerols
Diacylglycerols

Triacylglycerols
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atty acyls
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Discovery of Diverse Lipids in Root Exudates =¥

Root exudates contain
substantial levels of
triacylglycerols (~19 ug/g
fresh root per min)

Couvillion et al. (2024). BioRxiv
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2 Site 2 Crop 2 Treatment

Silty Sandy 13C-Glucose NA-Glucose

What is the influence of Do bioenergy cropping  What microbial residues
mineralogy on microbial  systems favor C form durable carbon?
necromass retention? accumulation?
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« Soll respiration reflects seasonal variation in root biomass and associated exudate dynamics
= Seasonal dynamics in respiration potential varies with exudate chemistry

= Strong evidence that respiration potential reflects plant phenology

« Metabo-lipidomics is an important frontier
* Diverse lipids and metabolites are exuded from mature, field-grown, perennial grass
= Lipids and metabolites can contribute to enhancing soil carbon accumulation
= Microbial metabolism is tied to exudate chemistry

« Short term drought (70 days) alters root exudate metabolite and lipid composition
= Droughtincreases C content of root exudates- in the form of specific hydrophilic molecules
= Drought increased microbial biomass carbon and decreased basal soil respiration
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Influence of plant phenology on soil ecology — above v belowground growth

Drought effects on exudate chemistry and plant-microbe interactions

Exudate effects on bacterial- fungal — viral ecology

Translating science between lab and field to discover governing mechanisms

|dentification of field-relevant reactions and phenotypes that alter soil carbon
storage and cycling
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