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tDrought stress is a dominant constraint to crop production. Breeding crops with adapted root systemsfor effective uptake of water represents a novel strategy to increase crop drought resistance. Due tocomplex interaction between root traits and high diversity of hydrological conditions, modeling providesimportant information for trait based selection. In this work we use a root architecture model combinedwith a soil-hydrological model to analyze whether there is a root system ideotype of general adaptationto drought or water uptake efficiency of root systems is a function of specific hydrological conditions. Thiswas done by modeling transpiration of 48 root architectures in 16 drought scenarios with distinct soiltextures, rainfall distributions, and initial soil moisture availability. We find that the efficiency in wateruptake of root architecture is strictly dependent on the hydrological scenario. Even dense and deep rootsystems are not superior in water uptake under all hydrological scenarios. Our results demonstrate thatmere architectural description is insufficient to find root systems of optimum functionality. We findthat in environments with sufficient rainfall before the growing season, root depth represents the keytrait for the exploration of stored water, especially in fine soils. Root density, instead, especially nearthe soil surface, becomes the most relevant trait for exploiting soil moisture when plant water supplyis mainly provided by rainfall events during the root system development. We therefore concluded thattrait based root breeding has to consider root systems with specific adaptation to the hydrology of thetarget environment.



Can diversity in root architecture explain plant water use efficiency? A modeling study / Tron, S.; Bodner, G.; Laio, Francesco; Ridolfi, Luca; Leitner, D.. - In: ECOLOGICAL MODELLING. - ISSN 0304-3800. - STAMPA. - 312:(2015), pp. 200-210. [10.1016/j.ecolmodel.2015.05.028]
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				Abstract

				tDrought stress is a dominant constraint to crop production. Breeding crops with adapted root systemsfor effective uptake of water represents a novel strategy to increase crop drought resistance. Due tocomplex interaction between root traits and high diversity of hydrological conditions, modeling providesimportant information for trait based selection. In this work we use a root architecture model combinedwith a soil-hydrological model to analyze whether there is a root system ideotype of general adaptationto drought or water uptake efficiency of root systems is a function of specific hydrological conditions. Thiswas done by modeling transpiration of 48 root architectures in 16 drought scenarios with distinct soiltextures, rainfall distributions, and initial soil moisture availability. We find that the efficiency in wateruptake of root architecture is strictly dependent on the hydrological scenario. Even dense and deep rootsystems are not superior in water uptake under all hydrological scenarios. Our results demonstrate thatmere architectural description is insufficient to find root systems of optimum functionality. We findthat in environments with sufficient rainfall before the growing season, root depth represents the keytrait for the exploration of stored water, especially in fine soils. Root density, instead, especially nearthe soil surface, becomes the most relevant trait for exploiting soil moisture when plant water supplyis mainly provided by rainfall events during the root system development. We therefore concluded thattrait based root breeding has to consider root systems with specific adaptation to the hydrology of thetarget environment.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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