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Changes of soil microbial communities during litter
decomposition in alpine forests at different elevations

HOU Zhuonan', ZHANG Xinjun®*, WANG Ruihong®, LI Ao', LI Xintong', WEI Yuquan™
(1. College of Resources and Environment, China Agricultural University, Beijing 100193, China;
2. Institute of Tibet Plateau Ecology/Key Laboratory of Forest Ecology in Tibet Plateau, Tibet Agricultural & Animal
Husbandry University, Nyingchi 860000, China)

Abstract In order to explore the changes of soil microbial community structure in the process of litter
decomposition in alpine forest and reveal the effects of elevation on soil microbial community and litter
decomposition, this study conducted a one-year litter burial experiment at an elevation gradient of 3 500—
4 300 m in Mount Segrila, Tibet, and analyzed the changes of microbial community structure and the
degradation rules of litter at different elevations. The response relationship between soil physicochemical
properties, microbial community structure and litter decomposition was elucidated. The results showed that
the composition of soil bacterial community was relatively stable at different elevations, and the abundance
of dominant bacterial phyla was significantly affected by total nitrogen and carbon nitrogen ratio (P<<0. 05).

Soil moisture and carbon nitrogen ratio significantly affected the changes of dominant fungi (P<<0.05). The
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a-diversity indices of bacterial and fungal communities were significantly affected by elevation, litter

degradation and their interactions (P<<0.001). The soil microbial community structure at high elevation
(4 100 and 4 300 m) and low elevation (3 500, 3 700 and 3 900 m) was similar, but the complexity of

bacterial and fungal symbiotic network at different elevations was significantly different. After one year of

burial, the degradation rate of litters at different elevations ranged from 28.2% to 45.2%, and there was a

significant negative correlation between carbon nitrogen ratio and degradation rate of litters (P<Z0.05). In

conclusion, the elevation, carbon nitrogen ratio and soil moisture all had direct or indirect effects on the

succession of bacterial and fungal communities and the degradation rate of litters, and the fungal

community contributed more to the degradation of litters than the bacterial community. This study can

provide scientific basis for the changes of microbial community structure and litter degradation at different

elevations in the alpine forest of Mount Segrila.
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Table 1  Soil sampling site information

TR /m 2353 4 i SEH3R B /°C Mean temperature B/ %% Mean humidity

Elevation Longitude Latitude 2020-12  2021-04  2021-08  2020-12  2021-04  2021-08
3500 94°43"31"E 29°40"52"N 4.61 10. 17 18. 37 68.91 70. 31 80.19
3700 94°43'23"E 29°39739"N 3.88 10. 08 18.19 68. 97 70.17 82. 33
3900 94°42"49"E 29°39702"N 3.88 9.71 17.67 69. 36 70. 38 83.15
4100 94°42"33"E 29°37'52"N 3.79 9.56 17.67 71.09 70. 36 83. 60
4 300 94°41"37"E 29°36"48"N 3.25 9.54 17.63 70.72 70. 39 83. 04
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Fig. 1 Composition of soil bacterial (a) and fungal (b) communities at different elevations and time
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Table 2 Mantel test of soil microbial dominant phyla and physicochemical properties
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B AL 1 5
S NIPTSITIN WP FOREETN TN by TN
Physicochemical BIRETT MR R P MFET  FEET BRE BRI
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property ; ) ) Chloroflexi
teria riota teriota cota cota mycota cota
T2 J3E
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pH
SO HLER
—0.05 0.15 0.03 0.01 0.07 0.05 —0.04 —0.20
TOC
24 4
S
0.23 0.16* —0.05 0.22 —0.15 —0.09 —0.01 0.01
TN
AL
0.31* —0.01 —0.02 0.13 —0.18 —0.20 0.29* 0.15
C/N
A B
—0.21 —0.04 —0.10 —0.16 0.31 0.26 —0.10 —0.15
AP
0.15 0.18 0.05 0.13 —0.07 —0.13 —0.06 —0.06
AK
oK
) ) —0.13 —0.09 —0.01 —0.06 0.43* 0. 30%* —0.11 —0.17
Soil moisture
FhobL -+ Bk
. —0.16 —0.01 0.04 —0.07 —0.06 0.01 —0.03 —0.17
Clay+ Silt

TR B A DG (P<0. 05D,

Note: * indicates significant correlation at the P<<0. 05 level.
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Fig. 2 Community diversity indices of soil bacteria and fungi at different elevations and time
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Table 3 Effects of altitude and time on a-diversity of soil microorganisms

A W B T a-Z HEHE i (8] 3K NI
Microbial community a-diversity Time Elevation Time X Elevation
% OTUs Observed OTUs Kk ok ok
4 Chaol 5 % Chaol index Kot stk .
Bacteria Shannon $§ ¢ Shannon index ok sk sk
Simpson #§ £¢ Simpson index sk stk .
7 OTUs Observed OTUs ok k okk ok
HE Chaol #5 4 Chaol index Kot stk .
Fungi Shannon $§ ¢ Shannon index sk sk sk
Simpson $5 % Simpson index *okx Sk .

e ROR B35 A G (P<C0. 001D

Note: *** indicates significant correlation at the P<<0. 001 level.
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Table 4 Soil microbial network parameters at different elevations
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Elevation Node  Edge Average degree Graph density Modularity
3500 27 157 11.630 0.447 0.363
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4 100 60 579 19. 300 0.327 0. 646
4 300 63 637 20.222 0. 326 0.651
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Fig. 6 Changes of physical and chemical properties of soil at different elevations and time
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Fig. 7 Factors affecting microbial community and litter degradation rate
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