o562 3% 3 + I E W Vol. 62, No.3
2025 4 5 A ACTA PEDOLOGICA SINICA May, 2025

DOI: 10.11766/trxb202402030059 CSTR: 32215.14.trxb202402030059
M0, Wik, RUG, EREEE. WA DR UMM LA AN R A 22 S S R N ()], RHEAR, 2025, 62 (3): 881-892.
XIAO Xiwen, HU Ang, WU Hao, WANG Jianjun. Differences in Rare Bacterial Community Compositions at High Elevation Regions and Their

Influencing Factors in Farmland and Forest Soils[J]. Acta Pedologica Sinica, 2025, 62 (3): 881-892.

S8R R R AR LR AR A NE R RN

Mesch o #o s, 2B, ZEE

(1. AREAON KB4 B, K YD 4101285 2. WIIASRBUKZ 2T SERE (P EBERER M SR, B 211135)

B E: MEYREE S RKEMA YR, XSRS A B, SR, LA S R G R U R
P A SRy M HAZ + MR PSR s i i A 408 . WY R 1 1 880~3 010 m MYTGHRAREE , R AR L1, T
16S rRNA =il t 7 A BT A TR v, R TR 2 B SURA R, A AN A A B, ERITAA AN AT RV 7E MR L ]
FHRBIR R o A B S S R 2R o 2R ARET, AR R AT BE 433014 0.266+0.071 1 0.209+0.064, HH1 4 FH 4~ 34N B
REVR AR B 353 T AR 21.56%, FLBAIAR I & 52 B eI 3 s WIS b bR 2 TR0 A TR A B8 9 DGR B Bl R 141k pH
SR, o, PR A FHZEALY) Chaol 55 o ZRRPEREIGR T & 5t Wl PRI, SR LL, R HHERA Y
TR o ZREMERS ST, T B ZREMERRAR, RIMIRTILIN G . SRR S, 500 AT R 250032 H R 2SR | TR
A H AR B, o R SR AR R . A L ANZRAR e AN AES 23 pH. SR | SRR S
e sgm, o pH MPE i . SR ARG, BRMHAT 4B TS 5 2 i BRI T i 5 DG, R IR IR ARk oy
U, 25 b, B LA TR ARAK MR A TR AR 2 5 03 SRR IR A A, £ A7 pH S IREEIR KRSl AHCIFSE4S
FA BT IR A SR 3 A0 B TEE AE R 2SR AS G R AJE ORZEREILAR] , A 1L A= 25 2R 45+ b 98 U5 AT R & Je S AL
¥5%,

KB WA, AN BB RHRIRZSE, LIMES RS

FESES: S154.36 MEkRERE: A

Differences in Rare Bacterial Community Compositions at High Elevation
Regions and Their Influencing Factors in Farmland and Forest Soils

XIAO Xiwen"?, HU Ang" %', WU Hao?, WANG Jianjun’

(1. College of Resources, Hunan Agricultural University, Changsha 410128, China; 2. State Key Laboratory of Lake and Watershed Science
for Water Security, Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 211135, China)

Abstract: [ Objective ]Microbial communities contain a lot of rare species and play important roles in soil ecosystem functioning.
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However, the elevational patterns of rare microbes in soils and their effects by land-use types remain elusive for mountain
ecosystems. [ Method ] In this study, soil samples were collected from farmland and forest along an elevational gradient ranging
from 1 880 to 3 010 m in Laojun Mountain, Yunnan Province, China. The bacterial communities were analyzed based on
high-throughput sequencing of the 16S rRNA gene. Rare species were defined based on their relative abundance and the rarity of
bacterial communities was determined. The elevational patterns of rare bacterial communities and their underlying factors for the
two land-use types were further explored. [ Result ] It was found that the bacterial rarity was 0.266+0.071 and 0.209+0.064 in the
farmland and forest, respectively. The rarity in the farmland was significantly higher by 21.56% than in the forest and showed a
significantly decreasing elevational trend. The main drivers of bacterial rarity were pH and electrical conductivity in both
land-use types. The alpha diversity, such as the Chaol index, Shannon index, and Evenness index of rare bacterial communities
were significantly higher in farmland soil than in forest soil, with increases of 19.99%, 4.43%, and 0.64%, respectively. In
addition, the Chaol diversity index of rare bacteria of both land-use types, showed a significantly decreasing elevational pattern
of 31.39% and 34.40%, respectively. Also, the Shannon index of rare bacteria of farmland soil showed a significant decrease of
4.93% with elevation. Compared to the forest, the rare bacterial communities in farmland had significantly higher alpha diversity
and lower beta diversity, the latter of which indicates biotic homogenization. In addition, for forest soil, the relative abundance of
Actinobacteria showed a significant U-shaped elevational pattern, and the relative abundance of Bacteroidota and Chloroflexi
showed significant increasing and decreasing elevational patterns, respectively. However, there was no significant elevational
pattern of all the dominant phyla in farmland soil. Overall, the community compositions of rare bacteria were significantly
influenced by the land-use type, elevation changes, and their joint effects, where the land-use type showed the greatest effect.
Rare bacterial communities in farmland and forest soils were mainly influenced by physicochemical properties such as pH,
moisture, electrical conductivity, and total nitrogen, with pH having the strongest effect. Compared to farmland, the rare bacterial
communities of forest showed significant relationships with more physicochemical properties and higher correlations, and thus
had greater sensitivity to environmental changes. [ Conclusion ] In summary, the rare bacterial communities of both farmland and
forest soils showed a significantly decreasing elevational distribution pattern in Laojun Mountain, which was mainly driven by
environmental factors such as pH. The findings of this study reveal the important roles of land-use type and elevation on soil rare
bacterial communities on mountainsides. These results will help to foster a deep understanding of the formation and maintenance
mechanisms of soil rare bacterial communities under land-use changes and provide scientific guidance for the sustainable
development of mountain ecosystem land resources.
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Table 1 Differences between physicochemical properties across two land-use types
Fom
pH EC/ (pS-em') TOC/ (gkg') DOC/ (gkg') TN/ (gkg') TP/ (gkg') Moi/ (gkg')
Type
7.036+ 2321+ 4.086+ 1.985+ 1.496+ 0.439+ 206.2+
4% H Farmland
0.835%* 18.67%** 2.511 0.818 0.391* 0.195%%** 87.4
6.562+ 19.86+ 4.908+ 2.833+ 1.319+ 0.284+ 254.0+
FEAK Forest
0.792 34.67 4.106 1.672%%* 0.427 0.324 135.2

T RPN R fEZE . EC: BE%; TOC: BAHLEK; DOC: HMMAHLEK; TN: 2%; TP: &#; Moi: FKEK,

“*”’ P< 005, “**n’ P< 001, “***”’

P <0.001, [, Note: Data in the table are means = standard deviation.

EC: Electrical

conductivity; TOC: Total organic carbon; DOC: Dissolved organic carbon; TN: Total nitrogen; TP: Total phosphorus; Moi: Moisture.

“*”’ P<005, “**s” P<001, “***”’

P <0.001. The same below.
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Fig. 5 Non-metric multidimensional scaling ( NMDS, a) and beta diversity ( b ) analysis of rare bacterial community in two land- use types
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Fig. 6 Relative abundance ( a) and relationships between relative abundanceand elevation ( b ) of dominant bacterial phyla across two land-use
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