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Research on soil bacterial community characteristics and organic carbon
fraction structures at different altitudes in Qinling Mountains
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2.Engineering Research Center of Ministry of Education for Edible and Medicinal Fungi, Changchun 130118, China)

Abstract: [Objective] This study aims to investigate the variation characteristics and environmental driving
mechanisms of soil bacterial communities at different altitudes in the Qinling Mountains and to provide a scientific
basis for the formation mechanism of the geographical distribution pattern of microorganisms in the Qinling
Mountains ecosystem. [ Methods] Three experimental sites were selected at low altitude (1 500 m, LA) ,
medium altitude (2 000 m, MA), and high altitude (2 500 m, HA). Using Illumina MiSeq second-generation
high-throughput sequencing technology, the 16S rRNA V3-V4 variable region of soil bacteria was sequenced to
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study the diversity, species composition, and richness of soil bacteria, and redundancy analysis was used to
explore the relationship between soil bacteria and environmental factors. [Results] The light fraction organic
carbon and heavy fraction organic carbon in the soil showed a gradually decreasing trend with the increase of
altitudinal gradient. The average values of easily oxidizable organic carbon and soluble organic carbon were 249
mg/kg and 19 mg/kg, respectively, and they also showed a decreasing trend with the increase of altitudinal
gradient. With the increase in altitudinal gradient, the Chaol, Ace, Shannon indices, and ASV quantity of soil
bacteria showed a significantly decreasing trend, while the changes in soil bacterial coverage and Simpson index
were not significant. In soils at different altitudes in the Qinling Mountains, Proteobacteria (relative abundance
32%) , Actinobacteria (relative abundance 25%) , and Acidobacteria (relative abundance 17%) were the
dominant bacterial phyla. At the class level, a-Proteobacteria (relative abundance 28% ), Actinobacteria (relative
abundance 22%), and Acidobacteria (relative abundance 14% ) were dominant. Redundancy analysis and Pearson
correlation analysis indicated that pH value had a negative contribution to the main phyla and classes of soil
bacteria, while SOC had a positive contribution. pH and SOC were the main influencing factors of the structure
and diversity of soil bacterial communities. For the altitudinal gradient, it had a significant negative impact on the
diversity of bacterial communities, with a path coefficient of —0.74 (p <T 0.01), and a positive impact, with a
path coefficient of 0.59. Soil carbon fractions had a significant negative impact on the diversity of bacterial
communities, with a path coefficient of —0.89 (» < 0.01), and a positive impact, with a path coefficient of 0.61.
[ Conclusion ] As the altitude decreases, the addition of soil organic matter not only increases the content of active
organic carbon, but also promotes the accumulation of relatively stable carbon components, which helps to
enhance the stability of the soil carbon pool. The structure of organic carbon and the composition of microbial
communities are mainly influenced by pH.
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Table 1 Basic information on sample plots at different altitudes in Qinling Mountains
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Table 2 Soil physicochemical properties at different altitudes in Qinling Mountains
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Table 3 Effects of different altitudes on soil organic carbon in Qinling Mountains

WiH B LOC/ HAA LK HOC/ S BAA Bk EOC/ A A HLER DOC/
(gekg ") (gekg™") (mg-kg™ ") (mg+kg™ ")
R (LA) 0.594-0.04a 3.6740.21a 298+ 25a 23.242.2a
HfE 3 (MA) 0.43-+0.06b 2.760.19b 238+21b 19.7£3.1b
R (HA) 0.3840.05¢ 2.1240.24c 212+ 18c 14.241.8c
P8 <<0.05 <<0.05 <0.05 <0.05
F1H 176.8 231.1 209.8 199.7
I (E 0.4740.05 2.8540.27 249421 19.04+2.2
x4 FWRARBHTEAFSHEEST
Table 4 Analysis of soil bacterial diversity at different altitudes in Qinling Mountains
5 A A . _ OTRIEACT . : .
ASV AceF8%l  Chaof8%k i i Shannon #§ %4 Simpson 1§ %1
fIRIEHR (LA) 9546 2809 4390 3978 0.9923 7.98 0.0034
TR (MA) 9109 2719 4014 3812 0.9912 7.10 0.0023
S (HA) 8243 2632 3825 3703 0.9905 6.34 0.0012
T3 {E 8966 2720 4076 3831 0.9913 7.14 0.0023
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Fig. 1 Phylum-level classification of soil bacteria at
different altitudes in Qinling Mountains
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Fig. 2 Class-level classification of soil bacteria at different
altitudes in Qinling Mountains
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Table 5 Correlation between soil organic carbon fractions

Acidobacteria, Gemmatim-

Gemmatimonadetes,

and relative abundance of dominant bacterial phyla in soil
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Table 6 Correlation between soil organic carbon fractions
and relative abundance of dominant bacterial classes in soil

it { EOC  HOC DOC LOC
a-Proteobacteria 0.699"  0.012 0.678" 0.113
Actinobacteria 0.675"  0.209 0.543" 0.215
Acidobacteria 0.717"  0.176 0.734™ 0.287

B-Proteobacteria 0.502"  0.218 0.666"  0.134
Thermoleophilia 0.512" 0.189 0.566 0.014

i H EOC HOC DOC LOC
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