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F1. FRITH A E PGFIEE

Table 1. Viable bacterial numbers and thermogenic profiles

Treatment Bacteria/(10° CFU/g) Prmax/(WW) fmax/R Kh) Or/(J/g)
FCtrl 147.7(22.6)a 880.7(5.5)b 5.3(0.15)b 0.320(0.027)b 16.9(0.29)b
FL 109.0(12.5)ab 1058.2(52.7)a 7.2(0.10)a 0.425(0.007)a 17.7(0.23)a
FH 93.7(20.4)b 1099.7(24.5)a 7.2(0.06)a 0.438(0.005)a 18.1(0.23)a
UCtrl 154.0(22.1)A 490.6(44.2)A 8.9(0.36)B 0.314(0.029)A 16.0(0.21)AB
UL 101.3(16.3)B 500.3(33.9)A 11.2(0.01)A 0.341(0.013)A 15.7(0.23)B
UH 77.3(12.0)B 446.4(21.1)A 11.2(0.32)A 0.350(0.016)A 16.2(0.17)A

The significant differences among Fluvo-aquic and Ultisol soil are indicated by lower and upper cases, respectively. FCtrl, no X-ray
scanning on Fluvo-aquic soil; FL, X-ray scanning with the low energy on Fluvo-aquic soil; FH, X-ray scanning with the high energy on
Fluvo-aquic soil; UCtrl, no X-ray scanning on Ultisol soil; UL, X-ray scanning with the low energy on Ultisol soil; UH, X-ray scanning

with the high energy on Ultisol soil.
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Figure 1. Power-time curves recorded soil
microcalorimetrically amended with glucose and

ammonium sulphate. Abbreviations see footnote to
Table 2.
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Figure 2. A 100% stacked column chart of the relative abundances of the dominant bacterial phyla derived from 16S

rRNA genes in each soil sample of Fluvo-aquic or Ultisol soils. The value of each phylum percentage is the mean of

triplicates.
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Table 2. Bacterial phylogenetic diversity indices in Fluvo-aquic and Ultisol soils

Treatment Chaol PD
FCtrl” 26897.6(1911.0)a 409.3(6.6)a
FL 23442.5(485.5)ab 388.6(13.9)ab
FH 21221.4(1065.5)b 369.0(8.1)b
uCtrl” 14272.3(1153.2)B 240.2(8.7)B
UL 16608.9(1597.5)AB 258.0(7.5)AB
UH 18224.6(927.2)A 266.0(9.1MA

The significant differences among Fluvo-aquic and Ultisol soils are indicated by lower and upper cases, respectively. %: The index was
calculated using the subset of 12010 sequences per soil sample. #: The index was calculated using the subset of 11510 sequences per soil

sample.
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Figure 3. The bacterial community compositional structure in the Fluvo-aquic (A) and Ultisol (B) soils as indicated
by a principal component analysis scaling plot of the weighted pairwise UniFrac community distances between
different soil samples based on 12010 and 11510 sequences per soil sample, respectively.
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Figure 4. Least discriminant analysis (LDA) effect size taxonomic cladogram comparing all Fluvo-aquic (A) and
Ultisol (B) soils. Significantly discriminant taxon nodes are colored and branch areas are shaded according to the
highest-ranked variety for that taxon. For each taxon detected, the corresponding node in the taxonomic cladogram is
colored according to the highest-ranked group for that taxon. If the taxon is not significantly differentially represented
between sample groups, the corresponding node is colored yellow. For the complete list of discriminate taxa and ranks
used to generate this cladogram, see supplementary information.
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Effect of X-ray micro-computed tomography on the metabolic
activity and diversity of soil microbial communities in two
Chinese soils

Qianhui Zul’z, Huan Fangl’ 2, Hu Zhoul, Jianwei Zhangl’z, Xinhua Pengl, Xiangui Linl,
Youzhi Feng'’

' State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, Jiangsu Province, China
? Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: [Objective] X-ray micro-computed tomography (micro-CT) technology, as used in the in situ and nondestructive
analysis of soil physical structure, provides the opportunity of associating soil physical and biological assays. Due to the
high heterogeneity of the soil matrix, X-ray micro-CT scanning and soil microbial assays should be conducted on the same
soil sample. This raises the question whether X-ray micro-CT influences microbial function and diversity of the sample soil
to be analyzed. [Methods] To address this question, we used plate counting, microcalorimetry and pyrosequencing
approaches to evaluate the effect of X-ray — at doses typically used in micro-CT — on soil microorganisms in a typical soil of
North China Plain, Fluvo-aquic soil and in a typical soil of subtropical China, Ultisol soil, respectively. [Results] In both
soils radiation decreased the number of viable soil bacteria and disturbed their thermogenic profiles. At DNA level,
pyrosequencing revealed that alpha diversities of two soils biota were influenced in opposite ways, while beta diversity was
not affected although the relative abundances of some guilds were changed. [Conclusion] These findings indicate that the
metabolically active aspects of soil biota are not compatible with X-ray micro-CT; while the beta molecular diversity based
on pyrosequencing could be compatible.

Keywords: X-ray micro-computed tomography, soil microorganisms, microcalorimetry, pyrosequencing
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