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Analysis on Soil Mechanical Composition and Anti-erodibility under Different Vegetation Covers in Highway Slope
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Abstract
anti-erodibility of the highway slope.[ Method ] The soil of arbor, arbor-grasslands, arbor-shrub-grasslands and grasslands were selected as the

(School of Geography and Resources Science, Neijiang Normal University, Neijiang, Si-
[ Objective ] To comprehensively analyze the effects of different vegetation coverage patterns on the soil mechanical composition and

study objects, the soil mechanical composition was analyzed according to soil particle size classification standard made by Kaczynski. Further-
more, a comprehensive evaluation index system of soil anti-erodibility was established based on the analysis of single index of soil anti-erod-
ibility , and the comprehensive index of soil anti-erodibility was calculated by entropy weight method, comprehensively evaluating the difference
of soil anti-erodibility. [ Result] There were significant differences in the soil physical and chemical properties of different vegetation on highway
slopes, and the arbor-grass and arbor-shrub-grass models could effectively improve the physical and chemical properties of the soil. The order
of soil particles composition in the arbor-shrub-grass pattern was sand particles>coarse powder particles>medium and fine powder particles>
clay particles, and the order of soil particle composition for vegetation patterns of arbor, arbor-grassland and grasslands was sand particles>me-
dium and fine powder particles>coarse powder particles>clay particles. The order of the proportion of soil water-stable aggregate content under
different vegetation covers was arbor-shrub-grasslands >grasslands> arbor-grasslands >arbor,the order of fractal dimension was arbor > arbor-
grasslands > grasslands> arbor-shrub-grasslands, the order of average weight diameter was grasslands> arbor-shrub-grasslands>arbor> arbor-
grasslands, the order of soil water stability index was arbor-grasslands > arbor-shrub-grasslands>grasslands>arbor, the order of soil anti-erod-
ibility index was arbor-shrub-grasslands >arbors and grass>grassland>arbors. The soil anti-erodibility index of arbor-shrub-grasslands was the
largest, which indicated that it was the best slope protection vegetation pattern for highway slope. [ Conclusion ] The research results can pro-
vide reference for improving soil structure and enhancing its soil anti-erodibility of highway slope.
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Table 1 Basic situation of studied plots
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Table 2 Soil physical and chemical properties of different vegetation models
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. - ; - - . . Available Rapidly available Rapidly available
Vegetation Soil bulk Maximum water ~ Total porosity Soil organic nitrogen hosphorus olassium
types density //g/em®  capacity // % % matter // g/kg myig P mgp/kg pmg/kg
v K Arbor 1.50+0.05 a 24.78+0.01 b 40.33+0.02 b 8.19+4.67 ¢ 16.49+6.83 ¢ 2.11+0.50 ¢ 344.11+85.70 ¢
T+ E Arbor-grasslands 1.24+0.10 b 31.14+£0.02 a  51.30+0.04 a  19.44:438 b 25.98+1.72 b 5.65+4.90 a 764.48+16.40 a
FFHEEL Arbor-shrub-grasslands  1.15+0.06 ¢ 31.90+0.01 a  53.50+0.03 a  24.66+3.56 a 59.89+6.71 a 3.29+0.49 b 453.57£131.70 b
BT Grasslands 1.32+0.07 b 27.76£0.02 b 50.65+0.01 a  12.53+2.58 ¢ 28.93£1.32 b 5.16+3.85 a 653.28+272.62 a

L [RISIARNG TR 2R 28 57 1. 2% (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences(P<0.05)
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Table 3 Soil mechanical composition of different vegetation cover patterns %
. . Coarse powder Medium and fine . Physical clay
Vegetation types Sand particles . . Clay particles
particles powder particles content
e A Arbor 47.12 b 20.33 b 21.22 ¢ 11.33 b 32.56 b
Fri Arbor-grasslands 42.89 b 18.33 b 24.44 a 14.34 a 38.78 a
FRHERT Arbor-shrub-grasslands 46.44 b 2545 a 19.44 ¢ 8.67 b 28.11 ¢
EiHl Grasslands 48.89 a 20.67 b 2333 b 7.11 ¢ 30.44 ¢

T [FFUA RN T hER 7R 22 57 .35 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)

23 AEERBSEN T ERMESH
231 BARER RG2S I B P b
S 300 3 B R R E T, S AT FLBT I S b B R AR AR
i, ZHERABIE T, BHUKFarE I RR BUR M E 45
B AR KRR MR S R PP I 1 E AR
o ASIRIAF A 7 A 20 - 9 A SR A7 4% R HERLAR 1Y) 7 i
BRI F 4 LA 4 Kb i 0K
PR R S e 25 HHERAR 140 25 SR, B Ry ol
WINE R, e >5.00 mm g H R, HRCh 2.00~
5.00 mm,0.25~0.50 mm f 7 i fe i, SR Bl i+
H6>5.00 mm JKERPE AR5 2, 3X 5 08 5 10 B 4 0 L3R
B X, M4 BRpE SR A ,>0.25 mm A +HEKFa kR
TR Fr i FLEHET T > FOH S TR RS TR X 5 7R oK
ARFNELAALS G AL b7 B A s E — ke, AT B ) T
B A A Ko

T HERRIR M T AE RS bk Mk BE ) B A G =
SMBHEEE N, F W e R R . N 4 W LLE
R R R B 2 AR T e B 0Ch 2,373 ~ 2,513, HoAHE P A 7%

AR>T > FEHS TR LR A B3 A 7 HE AR A e
HERtR/ )N, R W R W A & 07 A R T B0 e, 112
R T ERE T o

SR AR RAL 1 AT R A R B, FE O, £
S PR SRR By, R ] R R TR e, BT i PR
S R 4 AT, 4 SRR O A AR R
2.541~3.647 , HAEFF g 0 4l > T 9 R > TR > Fr 75, W] RS M
AT HEFRL A I T3 50 A B 3 S DA R, 488 e LAt
{REIIRE 7, T A0 T B X - S BURE 1) 11 SR A A X

IKASNEFE R (K) S A e - T P P 5 58 1) 248 AR 2
— e T RAE S SR ARTE K b - A R, K (EDBOK,
SR A R AT R P R b B R A
S L 38 AS T A e K AR A5 KR I O 7 > 7 0 >
Ho>FeA s T B KRR E RS B 0.589 , Hrih i B g , 221
FrRRE Y - S PSR ORRRE PR, TS S ARE , PLik
PERE ST B3 ; B — T ARBL AR K AE A0 0.113, W H 4
SRES A RORSE TR , DU PERE T BN

F4 FREEHESTERIMEER

Table 4 Soil anti-erodibility index of different vegetation cover patterns
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