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Figure 1. ROOTOPOWER analyzes and exploits the natural genetic variability existing in a recombinant inbred line
population (RIL) from a cross between Solanum lycopersicum and S. pimpinellifolium and other selected lines (used

as rootstocks) for their performance under multiple abiotic stresses and for their biotic interaction with natural soil

microorganisms (mycorrhiza and rhizobacteria).
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Figure 2. ROOTOPOWER uses high-throughput and ultrasensitive UPLC-MS/MS technologies to analyze the
signalling molecules (hormones and other organic compounds) involved in rhizosphere-root-shoot communication
and plant performance under individual and combined abiotic stress conditions.

Figure 3. Analysis of Root System Architecture (RSA) polymorphism in the tomato
imaging-assisted aeroponic system.

rootstock population using an
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Figure 4. Example of root penetration assay to analyze the rootstock response to soil impedance.

Figure 5. Automatized Plantalyser for P-RIL (used as rootstock) phenotyping on scion performance under low N.
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Figure 6. Phenotyping of the rootstock-mediated plant performance under normal and lo K* growing conditions

using semihydroponics.

Figure 7. Soil water content, stomatal conductance and SPAD measurements in the grafted RIL population under
drought conditions.
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Figure 8. Root xylem sap collection for analysis of root-to-shoot signaling in the phenotyping population by using

natural root (above) or pneumatic (below) pressure.
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Figure 9. Example of Genome browser available for fine mapping purposes in ROOTOPOWER.
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Figure 10. Fast-track in vitro mycorrhization system developed for potato (left) and adapted for tomato (right).
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Figure 11. Example of rootstock-mediated genetic variability and data collection in the ROOTOPOWER
phenotyping population.
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Figure 12. Growth differences observed between plants grown under optimum and Drought + salinity conditions
during19 days at the multistress experiment conducted by CEBAS/PER.

Figure 13. Growth differences observed between plants grown under optimum and low P + salinity conditions
during19 days at the multistress experiment conducted by CEBAS/PER.
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Figure 14. Soil water content, photosynthesis, stomatal conductance, SPAD, leaf water potential, leaf area and

relative leaf water content measurements.

Figure 15. Root sampling for determining AMF colonisation
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Figure 17. Arbuscule stained by Trypan blue in tomato root inoculated with Rhizophagus irregularis (MUCL41833).
t: Trunck hypha; f: Fine branch hyphea. Scale bar: 5 um.
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Figure 19. lllustration of the variability of root system architecture in the RIL population.
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Figure 20. Pictures showing mature leaves and the 7" and 2" fruit trusses of plants either self-grafted or grafted onto

two different rootstocks and growing under moderate salinity conditions.
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Figure 21. Schematic depiction of chromosome 9 QTL identified and analysed in Rootopower.
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Figure 22. Leaves, roots and fruit trusses phenotypes of a tomato cultivar grafted onto two rootstocks producing a
stress-related hormone compared to the control.

SP

Figure 23. Venn diagram showing the intersection of the differentially expressed transcripts identified in two salinity
resistant rootstocks.
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Figure 24. Transfer of 3 weeks old mycorrhized RIL plantlets into individual pots for colonization and root exudate
analysis.
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Figure 25. Cloud for differential metabolomic features (HPLC-MS) in two contrasting tomato rootstocks with ‘high’
and ‘low’ capacity for mycorrhizal colonization.



Figure 26. Field tomato rootstocks/biota phenotyping experiments under combined stress conditions in Turkey.
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Figure 27. Rootstock system images obtained in aeroponic experiment from two contrasting lines differing in
adventitious roots production (left and right panels), and the simulation using the model RootTyp (center panel).

Rst1-High N Rst2-High N

Rst3-Low N Rst4-Low N

Figure 28. Representation of four virtual rootstock systems simulated using RootTyp in response to low N.



Figure 29. ‘Proof of concept’ field experiments with grated tomato in Spain (A, B), Turkey (C) and Holland (D).

Figure 30. ‘Proof of concept’ field experiments with other grafted species in Almeria (Spain).
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- Centro de Edafologia y Biologia Aplicada del Segura
- Estacién Experimental del Zaidin

Université Catholique de Louvain

The University of Warwick

Lancaster University

Instituto Valenciano de Investigaciones Agrarias
Cucurova University
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Contact person

Francisco Pérez-Alfocea (Coordinator)

Juan Manuel Ruiz Lozano
Stép_hane Declerck
Xavier Draye

Stanley Lutts

Miriam Gifford

lan Dodd

Maria José Asins

Sevilay Topcu

Anja Dieleman

Santiago Rodriguez-de Medina
Aquilino Sanchez-Lopez

Koen van der Knaap
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Email address

alfocea@cebas.csic.es
juanmanuel.ruiz@eez.csic.es

stephan.declerck@uclouvain.be
xavier.draye@uclouvain.be
stanley.lutts@uclouvain.be

m.l.gifford@warwick.ac.uk

i.dodd@Ilancaster.ac.uk

mjasins@ivia.es

sevilaytopcu@gmail.com

anja.dieleman@wur.nl

santi@perichan.com
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koen@axiaseeds.com
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11 INOQ GMBH Carolin Schneider schneider@inog.de
12 Universidad Miguel Hernandez de Elche Jose Manuel Pérez-Pérez jmperez@umh.es
13 Cranfield University Andrew J. Thompson a.j.thompson@cranfield.ac.uk
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