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* Urea is the most widely used nitrogen (N) fertilizer worldwide and undergoes * Combination of in situ * Use of urea granules with and
rapid hydrolisation in soil, after which the ammonium is oxidized to nitrate. analysis of root system without inhibitors for nitrification

* Due to the use of nitrification inhibitors, the importance of NH,* as N source development in the soil (NI) to create different N forms
for plant nutrition has increased. with soil chemical studies (NO; / NH,) in the soil.

* Because fertilizer is applied as granules, nutrient rich patches with high (e.g. pH & N-dynamics in * Visualization and characterization of
concentrations of local N, especially ammonium, are created. soil solution). root system development /n situ by

* Systemic repression of lateral root (LR) growth by high N status of the plant and * Increase understanding of X-ray CT.
local stimulation/inhibition of LR growth by availability of NO; / NH, occur. temporal and spatial * Monitoring of soil solution

* These responses have been shown in gel and hydroponic systems and are dynamics of root response composition with micro suction cups.
controlled by external & internal signals, associated with local & systemic to non-uniform supply of N * Verification of root parameters by
signalling pathways in the plant. in situ. destructive sampling (WinRHIZO).

K Preliminary results of X-ray CT and soil solution chemistry with faba bean ( Vicia faba)

X-Ray Tomography:
 NIKON XTH 225
e Spatial resolution =40 um
e 140kV, 286 yA=40W
* 0.5 mm Cu filter, 1000 projections
e Cumulative dose of about 9 Gy
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E Conclusions

Combination of X-ray CT and soil solution studies within the same temporal resolution improves understanding of root
growth dynamics as a response to soil chemical conditions /in situ.

* Known distances between roots, suction cups and site of granulated fertilizer application improve interpretation of
data in respect to their 3D interaction.

* For the present soil, analysis of exchangeable ammonium is underway.

REFERENCES:

Carminati et al. (2013) Plant Soil, 367: 651-661. Forde (2002) Ann. Rev. Plant Biol., 53: 203-224. Lima et al. (2010) Plant Cell 22: 3621-3633. Nacry et al. (2013) Plant Soil, 370: 1-29.
Crawford (1995) Plant Cell, 7: 859-868. Hodge (2004) New Phytol., 162: 9-24. Linkohr et al. (2002) The Plant J., 29: 751-760. Walch-Liu et al. (2006) Ann. Bot., 97: 875-881.
Drew (1975) New Phytol, 75: 479-490. Koebernick et al (2014) VZ/,13; doi:10.2136/vzj2014.03.0024. Mohd-Radzman et al. (2013) Front. PI. Sci., 4: 1-7. Zhang et al. (1999) PNAS USA, 96: 6529-6534.

Contact: Sebastian Blaser, Helmholtz Centre for Environmental Research - UFZ r
: ﬁ HELMHOLTZ
Theodor-Lieser-StraBBe 4 CENTRE FOR ®
06120 Halle (Saale), Germany ENVIRONMENTA
Mail: sebastian.blaser@ufz.de RESEARCH - UFZ H IGRADE




