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Introduction and Background ...Drew? K] Methods
* Only 30-50% of applied nitrogen (N) fertilizers are captured by crops. o Combination of jn situ * Use of urea granules with and
Therefore increasing N-use efficiency and crop production is a major Nn(rlegZi)): analysis of root system without nitrification inhibitor (NI) to
challenge for sustainable agriculture. development in the soil create different ratios of NO;:NH,in
* Urea is the most widely used N fertilizer worldwide and undergoes rapid with soil chemical studies soil and soil solution.
hydrolization in soil, after which the ammonium is oxidized to nitrate. (e.g. pH & N-dynamicsin ||* Visualization and characterization of
* Due to the use of nitrification inhibitors, the importance of NH,* as N source soil solution). root system development /n situ
for plant nutrition has increased. * Increase understanding of by X-ray computer tomography (CT)
* Because fertilizer is applied as granules, nutrient rich patches with high | temporal and spatial for faba bean, or several harvests
concentrations of local N are created in the soil. dynamics of root response over time for barley and corn.

* Systemic repression of lateral root (LR) growth by high N status of the plant to non-uniform supply of [|* Monitoring of soil solution

and local stimulation or inhibition of LR growth by availability of NO; and NH, N in the soil for 3 composition with micro suction cups.
are typically found. different plant species: * N_. extraction of unplanted control

* These responses have been shown in sand substrate with continuous nutrient faba bean (Vicia faba), samples = N-distribution in the soil
inflow, gel & hydroponic systems, and are controlled by external & internal barley (Hordeum vulgare)||* Analysis of plant biomass production
signals, associated with local & systemic signalling pathways in the plant. = & corn (Zea Mays). and N-uptake.

F¥ Results: N-dynamics in soil & soil solution, root and plant growth response
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4 Soil: Shoot growth response and N uptake
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Root growth dynamics for Hordeum vulgare & Zea mays (WinRHIZO analysis)
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E] Conclusions

* This study setup is well capable to monitor soil chemical dynamics in relation to urea-based N-fertilization in the rhizosphere.
* Application of X-ray CT to visualize and analyze root development of faba bean was successful but cannot simply be adopted for barley & corn.
* Roots of faba bean, barley and corn respond differently to the given conditions, especially regarding the influence of high nitrate concentrations in the

fertilizer layer. Corn and barley roots are strongly inhibited, while faba bean roots did not respond significantly to high nitrate.
* Influence of ammonium is less pronounced than in artificial systems but may reflect conditions in soil where transport, sorption, additional sources of
organic matter and microbial turnover have to be taken into account.
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