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Materials and methods

Cultivation of bacteria. Ammonia-oxidizing bacteria were cultivated in a culture suspension
containing 10 mM NH4" according to Kriimmel and Harms '. The cultures were checked for
their purity microscopically and by the use of a nutrient broth test (Standard 1 nutrient broth,
Merck KGaA, Germany), which ensures that the cultures were free of heterotrophic
contaminants’. The following strains of AOB, NOB, and AOA were used in this study:
Nitrosomonas communis (Nm2)*, Nitrosomonas europaea (Nm50, ATCC 25978)%,
Nitrosomonas nitrosa (Nm90)*, Nitrosomonas ureae (Nm10)*, Nitrosolobus multiformis
(N113)°, Nitrobacter winogradskyi («Engel »), Nitrospira defluvii (Al7), Nitrospira

moscoviensis (M), and Nitrosopumilus maritimus®

Soil sampling and analysis. The soil samples were taken from a wheat field (Mainz-Finthen,
Germany, 49.97°N, 8.16°E)’. The uppermost soil layer (5 cm) was used for the experiments.
The sample was dried at 40 °C for 24 hours, sieved to 2 mm, and stored at 4 °C in open plastic

bags before measurement.

Measurement of bacteria and soil samples. All samples were prepared in petri dishes (100 x
20 mm, Duran Group, Germany) with 50 g of either soil sample or glass beads (0.25 — 0.50 mm
diameter, Carl Roth, Germany)’. For NH,OH measurements, a smaller petri dish (50 x 20 mm,
Duran Group, Germany) with 12 g of glass beads and soil, respectively, was used. The soil
samples were wetted with purified water to reach water holding capacity (WHC), see Behrendt

et al.’. The sample was subsequently placed into the dynamic chamber.

For bacteria culture samples, the glass beads and glass bowl were sterilized by washing with
70 % ethanol (absolute for analysis, Merck, Germany). Sterility of the setup was checked by an
ATP assay on a sample of sterile AOB nutrient solution. Bacteria culture suspension or sterile

culture solution was added to the glass beads to reach WHC and the sample was subsequently



placed into the dynamic chamber. Prior to the measurement, the cell density of the culture was
measured using an ATP kit (BacTiterGlo, PROMEGA GmbH, Germany) and a luminometer
(GloMax 20/20, PROMEGA GmbH, Germany). The NO: concentration in the culture
suspension was measured according to ISO/TS 14256-1. The NO;™ from this reaction was also

determined according to ISO/TS 14256-1.

Flux calculations. HONO, NH>OH and NO fluxes were calculated according to the following

formula:

0
= ﬁ.(laut ~ )
" 2
where F is the flux of trace gas in nmol m™ s™!, Q is the purging flow rate in m® s°!, A is the area

of soil in m?, Vy, is the molar volume of air in m* mol™, and you and yin are the headspace

mixing ratios at the outlet and inlet of the chamber, respectively, in ppb.

The error of F was calculated as follows:
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The error of Vin was neglected. The error of A was assumed to result from a 1 mm uncertainty
of the dish radius. The noise (36) of the measured flow rate was used to estimate AQ. The error
of xin was set to the limit of detection of the instruments. For the error of you of HONO, an
additional uncertainty of 10 % of the absolute value was added to the limit of detection. For the

other species the error of you Was derived as for yin.



Supporting Figures
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Figure S1: The ATP concentration of a culture as a function of the microscopically determined
cell density. Error bars denote standard deviations (n=3).
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Figure S2: Optimum emissions, Fop( HONO), for Nitrosomonas europaea cultures as a
function of NO>™ concentration in the culture.
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Figure S3: Schematic overview of the setup used to measure F(HONO) and F(NO). It can be
separated into zero air generation, measurement and calibration, analyzer, and data acquisition.
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