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Soil Microbial Community Structures in Zanthoxylum planispinum var. dingtanensis with

Different Lithologies and Their Responses to Available Nutrients

LEI Jianlong', DENG Xiaoyun', HAN Yuan', YU Yanghua®", LI Shu®"

(1 School of Geography & Environmental Science, Guizhou Normal University, Guiyang 550025, China; 2 School of Karst
Science | State Engineering Technology Institute for Karst Decertification Control, Guizhou Normal University, Guiyang
550025, China; 3 Guizhou Institute of Forest Inventory and Planning, Guiyang 550003, China)

Abstract: This study focused on soils developed from dolomite, limestone, and sand-shale parent materials in the Huajiang
Research Area of Guizhou Province, using high-throughput sequencing of bacterial 16S rRNA genes and fungal ITS sequences,
systematically investigated the community structures and diversities of bacteria and fungi in Zanthoxylum planispinum var.
dingtanensis plantations, and their relationships with available nutrients, and differences among microbial communities in soils
derived from distinct bedrock types, along with their responsiveness to soil nutrient availability. The findings aim to provide
scientific support for efficient cultivation and precise management of Zanthoxylum planispinum var. dingtanensis in this region.
Results showed that: 1) Lithology significantly influenced microbial community structures. Chaol diversity index for bacteria in
limestone-derived soils was significantly lower than that in dolomitic and sand-shale-derived soils (P<0.05), while Shannon and
Simpson indices exhibited no significant differences across the three lithologies. 2) Ascomycota and Basidiomycota dominated
the fungal phyla, whereas Actinobacteriota, Acidobacteriota, Proteobacteria, Chloroflexi, and Gemmatimonadota were dominant

bacterial phyla. Sand-shale-derived soils had significantly higher relative abundance of Gemmatimonadota compared to other

OFETH . SRR H RS 1202318 062)F1 57 M ITITE K2 2024 4F K22 A QB QDL I ZRITH (2024106630418) % B
* Lfﬁf’ﬁ%(yuyanghuaZO%@163.c0m; 81549387@qq.com)
EF R FHEIEQ04—), T, SN, AR, EENFLEFEFEF AV . E-mail: 3360463770@qq.com

http://soils.issas.ac.cn



742 + e %58 4%

lithologies, while Fusarium abundance in dolomitic soils was markedly lower. 3) Redundancy analysis (RDA) revealed that
fungal communities were primarily shaped by available phosphorus, whereas bacterial communities were strongly associated with
pH. Principal coordinates analysis (PCoA) indicated that soil microbial communities formed distinct, non-overlapping clusters
based on lithology, suggesting a strong lithological control on community structure. 4) One-way ANOVA demonstrated that
limestone-derived soils contained higher levels of organic carbon, available potassium, available phosphorus, and exchangeable

calcium than dolomitic and sand-shale-derived soils. Overall, these results demonstrated that variations in soil nutrient availability

driven by parent material properties substantially influenced soil microbial community composition.

Key words: Llithology; Available nutrients; Soil microbial community; Zanthoxylum planispinum var. dingtanensis
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Table 1 Basic information of sample plots

i A 425 BE (cm) TR (m) i B AR A R % (a) SR (m)
Hzh AK+E 18~25 1070 105°37'56.66"E, 25°37'33.11"N 8 2.3
AIRAE AKLE 15~18 635 105°4128.43"E, 25°39'47.50"N 10 2.5
W pig:d 20~30 625 105°4125.63"E, 25°39'52.95"N 10 2.2

1.3 TEEHERHNE

IR R A S 08 AR T ) Y,
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e, Ff5H Quant-iT PicoGreen dsDNA Assay Kit 7F
Microplate reader(BioTek, FLx800) I 129¢ G i .
ZJ&, KA lllumina A TruSeq Nano DNA LT
Library Prep Kit il 207 3C%E, 3 EALE T DNA 1
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PEAT PR 2R 5 25 0 B ol 2 3 Ak BR 43 AT (Principal
coordinate analysis, PCoA)FIIE B & £ 4k R 4307
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P I H Canoco 5.0 X - SO FGR A L 358 B AL 4
HATTUAR ST . BRI 22 R, Wk
IR P<0.05 il P<0.01,

2 HEREHW
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Table 2 Soil chemical properties under different lithologies

ot i L s AR W ITsE
pH 7.36+0.25a 6.25+0.85b 8.00+0.06a
H WLk (g/kg) 24.49+5.31b 27.43+1.03a 14.48+2.13¢
A 3% (mg/kg) 4.02+1.25b 18.73+21.45a 4.34+1.55b
B (mg/kg) 146.14+23.16a 250.81+228.08a 91.56+8.89a
A B4 (1/2Ca”", cmol/L) 10.64+5.35b 25.75+4.29a 20.46+0.18a

e AT R /NG FREAN R FR AN R 8] 22 57 18 35 (P<0.05), R IAl.
22 AEEULXBEIEREMEESHENE ZHMEER AR
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Table 3  Effects of lithology on a-diversity of soil bacteria and fungi

Y o ZRETETE 5L Bz AR ey
gl Chaol 5540.05+588.27a 4 717.39+56.49b 5794.97+445.04a
Simpson 99.88+0.10a 99.83+0.01a 99.90+0.01a
Shannon 11.25+0.53a 10.70+0.04a 11.33+0.19a
LT Chaol 425.42+97.27a 374.54+8.03a 304.50+58.49a
Simpson 94.57+0.87a 96.27+1.32a 91.2143.97a
Shannon 5.76+0.26a 6.01+£0.33a 4.83+£0.94a
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PCoA analysis of bacterial (A) and fungal (B) community compositions in soils derived from different lithologies
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Fig.2 NMDS analysis of bacterial (A) and fungal (B) communities in soils derived from different lithologies
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Fig. 3 Compositions of soil bacterial (A) and fungal (B) communities at phylum level
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Fig.4 Compositions of soil bacterial (A) and fungal (B) communities at genus level
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Fig. 5 Redundancy analysis between soil chemical properties and microbial communities
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Table 4 Eigenvalues, F-values, and P-values from RDA analysis

A 2R =23 i BETE (%) DUHREE pseudo-F P
B A B 24.8 35.8 23 0.022
A Bk 7 10.1 0.7 0.280
2SS 15.5 22.4 1.6 0.162
pH 9.7 14.0 1.0 0.164
AR 12.2 17.7 1.3 0.512
] A B 6.5 8.2 0.9 0.520
A Bk 16.4 20.8 1.9 0.674
2SS 15.4 19.4 2.0 0.046
pH 30.3 38.2 3.0 0.004
AR 10.6 13.4 1.6 0.040
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