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Effects of Tunnel Construction on Soil Organic Carbon Content and
Enzyme Activity in Qinghai-Xizang Plateau

He Shurui', Zhao Runying', Wang Xiaodong', Zhang Ping',
Pei Xiangjun', Lai Zhanghong’, Song Fang”, Tang Xiaolu'
(1.College of Ecological Environment , Chengdu University of Technology, Chengdu , Sichuan 610050,

China ; 2.Sichuan Forestry and Grassland Survey and Planning Institute » Chengdu, Sichuan 610050, China)

Abstract: [ Objective] The impact of tunnel construction on soil organic carbon content and enzyme activity in

the Qinghai-Xizang Plateau was researched in order to provide a theoretical reference for elucidating the

impact of tunnel construction on the ecological environment. [ Methods ] Based on the construction of a tunnel

project on the Qinghai-Xizang Plateau, fixed monitoring plots with a radius of 10 m were set up in the impact

area and control area of tunnel construction to study the short-term effects of tunnel construction on surface

soil organic carbon content and enzyme activity. [ Results] After one year of tunnel construction, the soil

organic carbon content, easily oxidizable organic carbon content, and soluble organic carbon content in the

tunnel-impact area were determined to be 76.84, 25.90, and 3.15 g/kg, respectively, while that of the

control area was 52.91, 15.60, and 3.18 g/kg, respectively, whereas that after three years of tunnel
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construction was 92.63, 28.65, and 3.41 g/kg in the impact area respectively, and 94.81, 23.11, and 3.34 g/kg
in the control area, respectively. The differences were not significant (p >>0.05), indicating that tunnel
construction has no impact on soil organic carbon and component content in the short term. The activities of
B-glucosidase and catalase in the soil of the tunnel-affected area demonstrated no significant differences
compared to the control area after one year and three years of construction (»>>0.05), while the activity of
polyphenol oxidase in the tunnel-impact area decreased significantly after one year of construction (p =0.02).
However, after three years of construction, there was no significant difference in polyphenol oxidase activity
between the tunnel-impact area and the control area (p >>0.05), indicating that tunnel construction had no
significant effect on soil enzyme activity. [ Conclusion] Tunnel construction has no significant impact on soil
organic carbon and its component content, as well as enzyme activity in the short term. This is primarily

because the tunnel construction process has no significant impact on soil microbial processes, soil nutrients,

and input and output of soil organic carbon, while the long-term impact needs further research.

Keywords: tunnel construction; forest; soil organic carbon; soil enzyme; Qinghai-Xizang Plateau
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Fig.1 Average annual rainfall and temperature in study area
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Table 2 Basic properties of vegetation and soil in sample land

% 8 T

(g <
8 vy IA CK

1 259.264105.49" 293.66+27.23"

MY R/ (mg » hm %)
266.16£106.97" 302.91426.64"

s 1 4141.87¢ .2340.32¢

B/ (g ke 6.41+1.87 3.2340.32

3 3.9940.72°  5.0040.84°

S g kg ) 1 0.8440.12°  0.6440.17*

- 3 0.6240.04*  0.3940.07"

g ke ) 1 5.9940.41°  4.5540.42"

3 5.1240.42°  3.6540.21"

_ - 1 5.0600.29°  4.864-0.14°

R/ (mg + kg ) ’

2.9640.60"  2.7640.55°

- - 1 0.2540.08°  0.1940.11°
SO /(g + kg ) 0+0.08

3 0.2740.05*  0.0940.01"

. [ '2i . a . i . b

o i 1 5.520.17 4.8240.06

3 5.32400.09°  5.0040.15"
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Table 3 Impact of tunnel construction on soil organic carbon and its component content
o +HEANR/ (g c kg™ D) S BAL B/ (g« kg™) AP/ (g kg™ D)
1la 3a 1a 3a 1a 3a
R X 76.8444.06° 92.6347.66" 25.9045.60° 28.6547.58" 3.1540.002° 3.41+0.45°
A5 ) X 52.914+10.17° 94.81+9.27° 15.60+1.05° 23.11+3.25° 5.184+0.03" 3.34+0.33°
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Table 4 Effects of different tunnel construction years on soil enzyme activity

B-HI A FEF B/ (mg - g D)

ZW A/ (pg e g D)

WAL/ (ml e g )

i

la 3a 1a 3a la 3a
S X 1.2940.52° 1.1040.24° 35.20£3.51° 35.07£6.34" 2.36£0.06° 2.09+0.32°
HE 5% ma X 1.2140.23¢ 1.2240.25 49.5043.74" 30.124+8.25° 2.4240.10° 2.24+0.28°

B, A AL B W R R L e
WHAEFE L a5 3 a )54 528 0.0240.007,0.01
4+0.002 1 0.03+£0.002,0.03£0.005 ml/g, 7F % il 5
M XA B IX 22 S AN B3 (3R 5, p>>0.05), AL

A LK 2 M A A TG 1 TR BRI S Xy 0.46 &
0.072,0.37+0.054 pg/g, TEXF HRIX g 0.78 0.264,
0.3740.128 pg/g. Wk i #5457 1 A LB 2 B
AT I PR W52 (p=>0.05)
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Table 5 Effects of different tunnel construction years on soil organic carbon enzyme activity per unit of soil

B-HIE B/ (mg g )

ZBEAEE/ (pg e gD

W EAE B/ (ml e gD

e b

1a 3a 1a 3a 1a 3a
B X 0.02=£0.007* 0.010.002° 0.460.072° 0.370.054* 0.0370.002° 0.0370.005*
B X 0.024-0.008" 0.01£0.003" 0.78£0.264" 0.37+£0.128" 0.04=£0.013" 0.022£0.003*
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Table 6 Correlation between soil properties, soil organic

carbon components and soil enzyme activities
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