The influence of root exudates on N availability
an investigation using microdialysis
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Direct Injection
> Stem Girdling
> CO, isotope labelling

> In situ methods
> Microlysimeters
> Microdialysis






Soil microcosms




Online analyser
(e.g. mass spectrometer)
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Fraction
\ collection
Syringe pump pushes Probe is positioned in situ. Soil Dialysates are collected for
perfusate through to the probe solutes passively diffuse across offline analysis, or flow is

at a specified flow rate probe membrane. redirected to online analysers



Dialysate (outflow)

Minimal disturbance

10 - 30mm x 0.5 mm \ 20kDa cut-off (excludes microbes)

Retrodialysis







Experimental Setup

> 9 mM & 0.5mM sucrose (and nil sucrose)
> 0.1-10 mM concentrations in cytosol

Lohaus et al, 1994. Journal of experimental botany.

> Soil treatments o Litter

> Soil only + PealLite
. . (0 Horizon) 31.4 ug N g soil
> Soil and Litter

Exuding Sucrose I No Sucrose

. ——————————————————

Presence of root tip : Absence of root tip after growth

Buckley et al., in prep



Nitrogen Fluxes

C exudation promoted N immobilisation
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Nitrogen Fluxes

0.5 mM Sucrose B Lower C concentrations had no effect
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Exudation Rates

Microbial demand drives exudation
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Buckley et al., in prep



Soluble Sugars

Microbial activity increased over time

Glucose

Fructose

Greater fluxes decreased sucrose depolymerisation?
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> More efficient N use bﬂhlcrobes

Wild et al. 2017. Biogeochemistry

> Are there temporal and spatial benefits?
> Longer time-frames?
> Gradients away from root surfaces?
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) Boreal forest soils ar ;
> Stoichiometry oféubs

Drake et al. 2013. Blogeosqlenceé

> Competition for organlc’N I|ker

Schimel & Bennett. 2004. Ecology.
Inselsbacher & Nasholm. 2012. New Phytologist.

atter«t

> The next steps...
> Soil types
> Organic N fluxes (protein, amino acids)
> Enzyme activity Buckley et al. 2019. Soil Biology & Biochemistry



5 Exudation via d| Ision |

*__microbial dema{}d *
> Critical for primary metolltes such as sugars and
amlno aC|dS Canarini et al. 2019. Frontlers in Plant Science

> Plants may have physiological controls that limit

effluxes

> SWEET-related transporters (Sugars) chenetal. 2015. The plant Journai
) UMAMITS (am|n0 aC|dS) Tegeder & Hammes. 2018. Curr. Op. in Plant Biol.

> Realistic rates
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