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Response of soil microbial community in grassland to tunnel construction in the

karst trough valley, Zhongliang Mountain, Chongqing

WANG Jianan, JIANG Yongjun™ ,HE Qiufang, FAN Jiaxin, HE Ruiliang, WU Chao
Chongqing Key Laboratory of Karst Environment ,School of Geographical Sciences, Southwest University, Chongging 400715, China

Abstract; The tunnel constructions were beneficial to local traffic transportation and economic development, but may cause
underground water leakage and result in changes in the hydrological flow. The change in the groundwater characteristics
would lead to soil micro —environmental and microbial community variations, ultimately influencing the balance of the
overlying ecosystem. In this study, samples were collected from grasslands affected and unaffected by tunneling in a typical
karst trough valley located at Zhongliang Mountain, Chongqing. We analyzed the soil pH, water content, and nutrient, as
well as the 16S rDNA sequencing of DNA extracted from the soil. According to the comparison of the soil microbial
communities between the grasslands affected and unaffected by tunneling, the dominant microorganisms at areas affected by
tunneling were identified, with which the relationship between the soil pH, water content, and soil organic matter content
was determined. The results showed that the total abundance and diversity of soil microorganisms, reflected by the Alpha
diversity in the valley affected by tunneling, were greater than those in the valley unaffected by tunneling. The Beta diversity
indicated that the microbial species in grasslands affected and unaffected by tunneling were significantly different. The

Wilcoxon test identified that norank_o__iiil- 15, norank_c__Gemmatimonadetes , and norank_o__MND1 were the dominant
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microorganisms in the grassland soils affected by tunneling and the relative abundance of the above three microbial species
was more than twice of that in grassland soils unaffected by tunneling. The redundancy analysis (RDA) revealed that the
soil pH and water content were the dominant environmental factors influencing the soil microbial community composition. At
the areas affected by tunneling, the tunnel construction resulted in intensive groundwater leakage and a decrease in the soil
water content, which led to an increase in the pH and a decrease in the soil nutrients, resulting in the increasing
development of the genus norank _o __iiil- 15, norank _c __ Gemmatimonadetes, and norank _o __MNDI1, which are

acclimatized to the drought—ridden, high pH, and oligotrophic soil environment in the valley affected by tunneling.

Key Words: karst valley; tunneling affected area; soil microbial community; soil water content
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Fig.1 Geological profile and sampling sites distribution at Zhongliang Mountain, Chongqing
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Table 1 Soil physiochemical characteristics of tunneling affected and unaffected grassland at Zhongliang Mountain, Chongqing (on average)

B i=| lSERALIES TCRE 5 X i 2 MK
Statistical item Tunneling affected valley Tunneling unaffected valley P value
+HEE IR Soil water content/ % 24.22+3.33 30.72+6.61 0.015
pH 7.90+0.29 7.49+0.64 0.026
FHHLFE Organic matter/ ( g/kg) 19+7.82 20.61+10.09 0.644
ZFE Bulk density/ (g/cm®) 1.33+0.08 1.25+0.06 0.090
2% Total nitrogen/ ( mg/kg) 1416.04+406.50 1496.27+489.10 0.576
Bifi . Alkali—hydrolyzable nitrogen/ ( mg/kg) 153.02+63.99 157.98+101.53 0.875
4§ Total phosphorus/ ( mg/kg) 477.51£163.34 581.51+211.70 0.007
H 3 Available phosphorus/ (mg/kg) 12.87+12.42 9.25+7.56 0.120
&7 Total potassium/( g/kg) 29.12+3.15 32.53+3.50 0.013
AN Available potassium/ ( mg/kg) 112.45+17.82 151.09+44.13 0.001
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Fig.2 Soil microbial community diversity index of Zhongliang Mountain, Chongqing
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Fig.3 Microbial community composition of grassland samples at Zhongliang Mountain
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Fig.4 Beta diversity analysis and ANOSIM analysis of grassland samples
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Fig.5 Analysis of species differences in soil microbial communities on genus level

VIF J5 22 WM K- e A 30, pH | R IEE7KR R 28 2B A S AT 2 S IR ]
(0<VIF<10) . PREEH T 50E 5 L Y RE T 2540 8008 RDA/CCA 43 Hr 2 HH (181 6) , Wk 52 1w X 57 55 b + 5 634
YRR S pH(P=0.001) 5 1 A IEAHDCOC FR , JORE I 52 0 DX B ISR e vk 5 S KR (P =0.
006) 2 L FEMIEAR KR, 2R (P=0.001) W5 IE -4 5 b R RUE YRR 20U R, BRIE R X 5R
B LSRR VIR A SO A R IR AHOCOC AR JORE TE R DS R L U WA S A A IR AR GG
R ABTC R EE2E S, BRI S DORE B AR W AR IR A norank_o__iiil- 15 \norank_o__RB41
F norank_f__A4b  FERBES AN T2 MR LB R H norank_o__iiil-15 5 pH AW A HEEIEMHXLHR,
H52RA  TIEESKEREFAMIKE KR jnorank_o__RB41 52 AR AHEEIEMCKR, 5 HIEEKR 260
BRI K R snorank_f__A4b 5 pH AR FHEEIEMCKCR, SEAZAMHEKER,

http ; //www.ecologica.cn



8 S % 39 &

100

75 | & EREEEIK 1 BRSPSt

50

25 &
pH

RDA2 (13.24%)

-100 -50 0 50 100
RDALI (20.09%)

Be6 TEMEMEHESIHNERET RDA S5

Fig.6 RDA analysis results showing the relationship between environmental factors and the soil microbial community
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