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system ecophysiology world?
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It all started in... 2010

* Developing expertise in root ecophysiology

* Building projects based on scientific hypotheses to be tested with
relevant tools

* Nice timeline of experiments with an ‘end user’ point of view
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How do Rhizobacterial Volatiles Influence
Root System Architecture, Biomass Production and Allocation
of the Model Grass Brachypodium distachyon?
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The main hypotheses:

* Bacterial volatiles can promote a model grass growth
* This growth promotion is correlated with significant changes in RSA

* The growth promotion effect is modulated according to the blend of
volatiles emitted by the bacteria



The experimental setup:

Brachypodium distachyon

- I\ ! somn

—

Plant Bact. Plant

—
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filled with Farag et al. (2006) medium

* Surface-sterilization of caryopses

* \Vernalization

* Pre-germination

e Cocultivation for 10 days with bacteria in a shared atmosphere
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Exemplative results:
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Were we able to address the questions successfully?

Criteria__________________|Bvaluation

Scale for work Laboratory (Pétri dishes)
Realism level Poor

Mechanistic level Very good

Hypothesis testing Efficient

Transposability to field conditions Unknown

Throughput / screening ability High

Timeseries Yes

Stress application No, but feasible (how realistic?)

Successful? Yes
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Agro-Bio Tech Deciphering the mode of action of biostimulant candidates:

a case study on phosphate-solubilizing bacteria
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The main hypotheses:

* The selected bacteria are able to solubilize phosphate from lowly
bioavailable sources

* The grass plant is not effective alone to mobilize/hydrolize those P
sources

* The plant-PSB co-cultivation enhances growth and P uptake under P-
limiting conditions if a lowly bioavailable source is present



The experimental setup:

P-solubilized (pg mI")
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Brachypodium distachyon (L.) P. Beauv.

Plantlet inoculation with 108 CFU/mL
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Exemplative results:
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https://f1000research.com/articles/7-22/v1

Were we able to address the questions successfully?

Criteria__________________|Bvaluation

Scale for work Laboratory (Magenta boxes)
Realism level Poor

Mechanistic level Theorethically very good
Hypothesis testing Efficient

Transposability to field conditions Unknown

Throughput / screening ability Medium

Timeseries No

Stress application Yes, effective

Successful? No
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impact on growth and nutrient uptake
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Control + Bacillus megaterium
+ Bacillus velezensis + Azospirillum brasilense




The main hypotheses:

* The selected Free N-fixing bacterial strains promote plant growth
under moderate N supply

* The most significant effects should remain as such along the lab-to-
field gradient

* The observed effects are not only related to N supply but also root
growth modulation



The experimental setup:

Ctrl  GBO3  SNji 65 GB03  SNji 65B.

Ctrl GBO3

Spraying the PGPR-containing products
under field conditions



Exemplative results:
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Exemplative results:
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Were we able to address the questions successfully?

Criteria__________________|Bvaluation

Scale for work From lab to the field

Realism level from poor to fully representative
Mechanistic level Limited under realistic conditions
Hypothesis testing Efficient

Transposability to field conditions Non robust

Throughput / screening ability Medium

Timeseries No

Stress application Yes, effective

Successful? Only partially
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Above and below-ground durum wheat responses to
polyphosphate application: Effects on root activities and
bacterial phosphate solubilization in the rhizosphere

S. KHOURCHI, P. DELAPLACE, A. BARGAZ
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The main hypotheses:

* Polyphosphate Use Efficiency is higher than orthoP under P-limiting
(soil) conditions

* This enhanced PolyP UE is related to modulation of RSA and root-
associated activities

* Indigenous bacterial strains are rhizocompetent and help mobilize
PolyP



The experimental setup:
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Exemplative results:
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Exemplative results:

Effects of PolyP-PSB co-application on root hairs growth
and elongation of 10-day old durum wheat seedlings in
response to inoculation with four P solubilizing bacteria (B.
siam, R. acer, P. heri, B. para and their consortium) and
PolyP application.

B. siam, R. acer, P. heri, B. para and PSB are B. siamensis,
R. aceris, P. hericii, B. paramycoides and their consortium
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Were we able to address the questions successfully?

Criteria__________________|Bvaluation

Scale for work Laboratory gradient (in vitro, soil
columns, hydroponics, rhizoboxes)

Realism level from poor to quite representative
Mechanistic level Very good

Hypothesis testing Efficient

Transposability to field conditions High probability

Throughput / screening ability Medium

Timeseries Yes (rhizoboxes)

Stress application Yes, effective

Successful? Yes



Conclusions and perspectives

e The lab is not as safe and confortable as it seems

* A realistic soil compartment (composition, nutrient level,
temperature, structure, water supply, depth) is key

* Indigeneous vs ‘laboratory rat” microoragnisms

* Oversimplifying a question leads to non-transposable results to the
field

 Compromising / trade-off
* Combining complementary approaches
* Naturalness — Throughput — Mechanistic aspects



What’s next?!
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