The effects of algae fertilizer on wheat root morphology

Lisa Mau?, Josefine Kant?!, Christina Kuchendorf!, Ladislav Nedbal?, Holger Klose?!, Ute Roessner? and Michelle Watt*-3

1|IBG-2 (Plant Sciences), Forschungszentrum Julich, Germany 4 u

2 School of BioSciences, University of Melbourne, Australia
3 Faculty of Agriculture, University of Bonn, Germany

Background- Could algae fertilize wheat
to close the phosphorus cycle?
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What we want to know...

Goal: The actual P pools, availability and transfer
What happens between the Aas accunult mechanisms_ to Wh_eat are still _unclear - they need to be

root and the algae? and inorganic P understood in detall for an optimal use of algae nutrient
Algae fertilizer @ omsletd) SOource.
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changes in root 2 (47| Algae

appearance. heat ez ) Algal phosphorus Is available to wheat and Is
ef. (2). i I ° 2YE taken up by the root systems directly.
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to be slow release endanger the environment; too
fertilizers (ref. 2). little might risk food security.

In uptake mode of P.

... and how we are planning to figure it out!

Phe_not_yping of the rqot system | Mass-Balance Model of P uptake from algae
Cultivation and analysis of both wheat and Brachypodium  Quantification and estimation of complicated system helps
distachyon in ECOFABs (see box). Identify needed parameters and to develop experimental

EcoFABs (Ref. 3) -

Ecosystem FABrications

Controlled micro-ecosystems
Live analysis of roots, microbial
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interaction and rhizosphere Microscopy pictures of root

Non-destructive, repetitive probing |~ hairs on wheat roots (ref. 2) in
of the rhizosphere response to different fertilizer

Reproducibility of the setup regimes (~50 kg/h) or no
Highly adaptable fertilizer.
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Next step: Validation &
guantification of changes

INn root architecture, |
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related genetic The amounts of phosphorus taken up by the roots of wheat, modelled
reSpPonses. from Ref. 2. Calculation is based on dry-weight results from (ref. 2) in
combination with specific root length values from ref. (4,5), which allow the

: : - calculation of root length. Root length is used to normalize single-plants to
Biochemical analysis of phosphorus pools the amount of soil they could reach.

P-Analytics by e.g. ICP-OES, colorimetric assays etc. In = Approximated P over wheat
algae, the rhizosphere/medium and the plant. X
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Metabolomics g combination with dry-weight data

. . . : =19 (ref. 2). Growth Is only possible
Diiferences In uptake mode and response will very likely = with P, but both algae and
be reflected in the metabolome of the root, and be 5 mineral fertilizer show similar
analysed by different metabolomics platforms. o w0 T wm wm w s | Qrowth rates, hence  similar

Plant age [days] u ptake.

Next step: Understanding the metabolic response of  Next step: Identify the different P-Pools important for
wheat to algae to understand the uptake mode. fertilization, their origin, transformation and uptake.

Next steps... ..and challenges ahead!

Establishment of hydroponic system for algal Find the ideal size and nutrient concentration in the
fertilization; EcoFABs
Its conversion into the ECOFAB setup; Optimize growth conditions and extractions for

Production of ECOFABSs cultivation setups for wheat and metabolomics platforms

B. distachyon. Find methods for separation of P forms In algae
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