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Abstract: [ Objective | The effect of different disturbance modes on soil physical and chemical properties
and vegetation characteristics of typical grassland areas in Inner Mongolia were analyzed in order to provide
a scientific basis for restoring the ecological environment following road construction and for adopting
reasonable restoration measures. [ Methods] Three highways (G303 Xilinhot-Abaga section, (G207 Xilinhot-

Xiwuzhumuqin section, G207 Xilinhot-Uritutala village section) in the Xilinguole brassland area were
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studied. Using the method of space instead of time, the soil and vegetation characteristics of a road ecosystem
under different numbers of restoration years (1, 5, 15 years) and different disturbance modes (rolling,
cutting, borrow pit, embankment) were investigated. [ Results] @ Disturbance mode had a significant
impact on soil physical and chemical properties, and soil bulk density followed the disturbance mode order of
rolling > embankment > cutting > borrow pit. As the number of restoration years increased, soil bulk
density approached the bulk density of the undisturbed area. Soil moisture content followed the disturbance
mode order of rolling << cutting << borrow pit << embankment, and soil moisture increased as the number
of restoration years increased. Soil organic carbon, total phosphorus, and total potassium contents were
lowest for the rolling disturbance mode, and highest for the embankment disturbance mode. @ The plant
community richness index initially increased, then decreased, and finally stabilized. Species diversity index
for the 5-year restoration period was higher than for the 15-year restoration period. @ From the principal
component analysis of relevant data, the comprehensive ranking of embankment, cutting, and borrow pit
disturbance after 15 years of recovery was high, and the comprehensive scores were 2.33, 1.42 and 1.32,
respectively. The comprehensive scores of rolling disturbance were the lowest, and damage to the ecosystem
was the most serious. [ Conclusion ] There were significant differences in the physical and chemical properties
and vegetation index of disturbed soil compared with undisturbed soil. The nutrient content of the filled soil
was higher, while the nutrient content of the excavated soil was significantly lacking in nutrients compared
with the undisturbed area. Therefore, it will be necessary to strengthen the ecological protection of disturbed
areas.

Keywords: road area; physical and chemical properties of soil; ecological restoration; principal component

analysis; typical grassland area; highway disturbance
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Table 2 Soil bulk density and moisture content in different restoration years and different disturbance modes
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Fig.1 Soil physical properties of different disturbance modes vary with different recovery years
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Table 3 Soil organic carbon, total phosphorus and total potassium contents in

different restoration years and different disturbance modes

w RE T2 A ALK/ AW/ 4/ A WE + )2 AL/, RS/ amEa/
7 FR/a WE/em (gekg) (gekg™) (gekg™| X HFR/a WE/em (ge kg ') (g kg™ (g kg™
0—10 4.91 0.12 120.61 0—10 7.12 0.16 189.91
1 10—20 4.52 0.09 115.81 1 10—20 6.19 0.16 187.32
20—30 4.65 0.04 109.42 I 20—30 6.01 0.14 175.63
3 0—10 3.51 0.08 133.53 T+ 0—10 11.57 0.21 121.13
JiS 5 10—20 4.13 0.09 112.54 % 5 10—20 10.81 0.13 125.23
20—30 4.01 0.04 115.35 20—30 7.03 0.15 110.32
0—10 6.81 0.14 170.73 0—10 12.35 0.22 201.81
15 10—20 3.32 0.11 176.91 15 10—20 4.28 0.23 187.35
20—30 2.61 0.09 133.52 20—30 5.91 0.19 193.57
0—10 6.09 0.14 185.21 0—10 10.98 0.23 190.45
1 10—20 4.99 0.13 177.33 1 10—20 9.72 0.22 190.82
20—30 4.87 0.09 143.81 20—30 8.05 0.17 179.21
# 0—10 8.07 0.17 183.22 i 0—10 13.61 0.21 210.13
0 5 10—20 6.54 0.13 180.24 1’ 5 10—20 9.76 0.17 158.31
20—30 6.58 0.12 174.33 20—30 6.33 0.13 145.92
0—10 10.76 0.17 237.01 0—10 14.33 0.27 261.83
15 10—20 9.83 0.12 202.11 15 10—20 9.61 0.23 199.71
20—30 7.62 0.12 190.72 20—30 8.44 0.19 186.12
i 0—10 3.57 0.11 221.13
- 10—20 10.80 0.13 195.21
20—30 5.97 0.19 181.12

P24 al L BRI SR R s AN, ARIE S E R T H)
TSR/ TN EA CK0.11,0.13,0.19

g/kg) ARSI AT KA B Bl TR B2 38 0 £
Hawr s R R - RE, LIRS R



92

K 1 3 41

43

FEIN S B T ST B 0 388 o 3 , B B 4K h A1
FoAth 3 A sl IE AE WK E A BR A3 15 a B, ORI
JIE (10 - 396 4l A B B AT T X IR 4L CK MR £ )2 4

EREE S, F e S R RS EN AR T
0.14 g/kg AHH T X BELH CK, HAT W35 22405 . 16 4 Fb
Yooy rp, £ 2w & R RN IR R <<
WA <<BgHE, ANFEIKE AR T 2408 5 U8 +
A 0 D 2 B ) R B o v 1 e e

WL TR AR S 2 A A T AL S B KL R E 1 a
2030 em + 2o &8 & EAUA 109.42 g/kg, H
HF X AR A 2, Rk 3] 760.41% 5 B3 4L 3 19
TIELW G HEL  EWE FN5 alf, & L EHREN
AR R A (221,13 g/kg, 195.21
g/kg.181.12 g/kg) . B UL, &P 3h Jr Xy L B
FI M BE PR AT B 3G 0, & )2 B B bE
Jnaa A sy b, LR S S R RPN R <
W <R o< IR

F4 MBI WEEEFEXIED R

Table 4 Correlation analysis of disturbed soil indexes
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Fig.2 Community diversity index and vegetation coverage in different restoration years and disturbance modes
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