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Discussion
Possibility of sonication-induced biases
	Some cautions are necessary in soil OM studies that use physical fractionation with strong dispersion. The maximum dispersion used here (Na+U treatment) could lead to systematic error by the re-distribution and loss of soil particles. First, sonication treatment could result in the fragmentation of low-density materials (plant detritus and microbial biomass) and subsequent adsorption on soil particle surfaces (Amelung and Zech 1999; Cerli et al. 2012; Golchin et al. 1994b). This effect was, however, considered to be minor in our study because (i) low-density fraction (<1.6 g cm-3 without sonication) accounted for only 4.1% of TOC (Till-1 in Wagai et al. 2013), and (ii) the material floated during the sodium saturation step prior to the sonication treatment was removed (Asano and Wagai 2014). Second, sonication may induce OM dissolution (Castanha et al. 2008; Mueller et al. 2012) and the peptization of very small particles (Kaiser and Guggenberger 2007). Our maximum dispersion (Na+U) led to additional loss of 9.1% of TOC and 9.4% of TN compared to Na+S treatment (Table S1 in Supporting Information). The unrecovered (i.e. non-centrifugeable) fraction appeared to be very small (colloidal) particles that have the C/N ratio similar to <0.2um fraction (Asano and Wagai 2014). If the non-centrifugeable fraction had significantly different chemical composition from <0.2 um fraction, the observed difference in C composition and isotopic ratios among the size fractions may be biased. 
	The natural abundance of 13C and 15N in the size fractions appeared to be unaffected by the sonication. While microbial biomass is enriched in 13C and 15N (Dijkstra et al. 2006), re-adsorption of the 15N-enriched cell compounds due to sonication-induced cell disruption unlikely explains the higher 13C and 15N found in the smaller size fractions because these fractions showed similar isotopic ratios after all three levels of dispersion treatments (Fig. 2). The underestimation of 15N value in >2m fractions might have occurred if the microbes in the >53 um fractions were disrupted and re-adsorbed in smaller fractions. Given the pool size of microbial biomass (0.3 -0.8% of total C and N in this soil, Wagai et al., 2013), however, we can rule out this possibility. Furthermore, the density fractions isolated from the same soil showed the same isotopic ratios (except for <1.6 g cm-3 fraction) regardless of sonication pretreatment. In addition, the range among the five density fractions (15N of 1.2 to 7.3‰, 13C of -26.1 to -20.5‰) was comparable to that of particle-size fractions found here (Wagai et al. submitted). 
References
[bookmark: _ENREF_1]Amelung W, Zech W 1999: Minimisation of organic matter disruption during particle-size fractionation of grassland epipedons. Geoderma, 92, 73-85.
[bookmark: _ENREF_5]Castanha C, Trumbore S, Amundson R 2008: Methods of separating soil carbon pools affect the chemistry and turnover time of isolated fractions. Radiocarbon ,50, 83-97.
[bookmark: _ENREF_6]Cerli C, Celi L, Kalbitz K, Guggenberger G, Kaiser K 2012: Separation of light and heavy organic matter fractions in soil - Testing for proper density cut-off and dispersion level. Geoderma, 170, 403-416.
[bookmark: _ENREF_7]Dijkstra P, Ishizu A, Doucett R et al. 2006: 13C and 15N natural abundance of the soil microbial biomass. Soil Biol. Biochem., 38, 3257-3266.
[bookmark: _ENREF_12]Golchin A, Oades JM, Skjemstad JO, Clarke P 1994b: Study of Free and Occluded Particulate Organic-Matter in Soils by Solid-State C-13 Cp/Mas Nmr-Spectroscopy and Scanning Electron-Microscopy. Aust. J. Soil Res., 32, 285-309.
[bookmark: _ENREF_17]Kaiser K, Guggenberger G 2007: Distribution of hydrous aluminium and iron over density fractions depends on organic matter load and ultrasonic dispersion. Geoderma, 140, 140-146.
Mueller CW, Schlund S, Prietzel J, Kögel-Knabner I, Gutsch M 2012: Soil Aggregate Destruction by Ultrasonication Increases Soil Organic Matter Mineralization and Mobility. Soil Sci. Soc. Am. J., 76, 1634.
[bookmark: _ENREF_33]Wagai R, Kishimoto-Mo AW, Yonemura S, Shirato Y, Hiradate S and Yagasaki Y 2013: Linking temperature sensitivity of soil organic matter decomposition to its molecular structure, accessibility, and microbial physiology. Global Change Biology, 19, 1114-1125.
