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Methods: Detailed description of P NMR methodology applied and discussion of challenges
We faced the problem that no reliable P spectra could be obtained at all from the untreated extracts due to high paramagnetic Fe loads (up to 1,200 mg L-1) interfering with NMR analyses. Also applying high-speed ultracentrifugation and Fe precipitation reactions using Na2S (Vestergren et al. 2012) did not solve this problem. Hence, we had to use the dialyzed extracts for NMR analyses (Sumann et al. 1998, Amelung et al. 2001), being well aware that this included additional risks of P losses. As we could use the P-NMR data as qualitative indicators for changes in P transformation only, we found this risk acceptable. After dialyses, Fe contents were reduced to 0.2 to 70 mg L-1. 
[bookmark: _CTVP00178658f40f3e245edab45538fd0cadb19]In dialyzed extracts, salt contents are presumably much lower than in samples formerly used for generating spectral libraries. However, aSinces salt content affects chemical shifts (Cade-Menun 2015), and. Since we also did not perform spiking experiments, we herein refrain from identifying and interpreting specific NMR signals such as for chiro-, neo-, myo-, or scyllo-inositol hexaphosphates (Cade-Menun 2015), but stick to broader classes of P compounds, as summarized with respective chemical shift in Table 2. The chemical shift of the spectra spans signals from phosphonates (17.5-20 ppm) to polyphosphates (-18 to -20 ppm). Orthophosphate (5 to 7 ppm) and pyrophosphate (-4 to -5 ppm) are the dominating inorganic forms associated with humic compounds. Diester-P (2.5 to -1 ppm) contains phospholipids and nucleic acids. Monoester P (3 to 6 ppm) comprises both, labile compounds such as adenosine monophosphate as well as inositol phosphates, which are more stable against microbial and enzymatic attacks in mineral soils, due to strong sorption to Fe and Al oxides in soils (Turner 2008). In doing so, we do not correct for potential degradation products of RNA or phospholipids, that also end in the monester region, while their precursors actually belong to diester P (Cade-Menun 2015). 
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