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Abstract: The mechanism of the influence of vegetation restoration on soil characteristics in the loess hilly land-
slide area is unclear, in this study we selected the typical landslide area in the loess hilly and gully region of cen-
tral Gansu in the upper reaches of the Yellow River as the experimental site. Through field sampling and indoor
analysis, combined with fractal theory, the differences in soil particle size characteristics and physical and chemi~
cal properties under three ecological restoration measures, namely natural restoration, honeysuckle planting,
and corn planting, were compared. The results showed that: (1) Under different ecological restoration mea-
sures, the composition of soil particles was mainly composed of sand grains (34%~37%) , fine sand grains
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(27%-28%). (2) Compared with natural restoration, the pH in the honeysuckle area decreased significantly,
and the moisture content in the corn area increased significantly. The contents of soil organic matter, total nitro-
gen and total phosphorus in artificial restoration were all higher than those in natural restoration. (3) The range
of the single fractal dimension was 2.44 to 2. 72, specifically corn (2.72) > honeysuckle (2. 65) > natural
recovery (2.44), and the recovery of corn leads to better soil quality. Under different ecological restorations,
the single fractal dimension of soil showed an increasing trend as the soil texture changes from coarse to fine.
The nutrient content and moisture content of soil restored artificially were higher than those restored naturally,
that was, artificial restoration measures were more conducive to enhancing the soil's water retention capacity
and nutrient fixation capacity. The study shows that in the process of landslide control, appropriately adopting
auxiliary measures of artificial restoration can effectively improve soil structure, increase vegetation coverage of
the landslide site, and reduce soil erosion.
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Note: A, Location of the study area. B, Exposed control landslide. C, Artificial restoration. The left picture is Lonicerae Japonicae and right is Zea mays
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Table 1 Physical-chemical properties under different ecological restoration measures

MG T B A S T AP TR T BBk T HES KR
Recovery measure ~ Deep/cm Soil pH SOM/(g-kg™H STN/(g kg™ H STP/(g-kg™ " SWC/%
LRI 0-10  8.53330.0882%  7.1000+0.0586"*  0.120040.0058**  0.913340.0219**  11.1300=40.0060"
Lonicerae Japonicae  10-20  8.500040" 6.300040.0929%  0.116720.0167*  0.943340.0120 10.40040.0039"
ESP/S 0-10  8.80002£0.1528""  6.733340.0867"  0.286740.1617*  0.98332-0.0033"* 8.48004-0.0106"
Zea mays 10-20  8.633340.0882*%  6.866740.0367*  0.12334-0.0067**  0.8800+0.0854"  8.9100-£0.0241""
SR/ V- 0-10  8.96670.0333*  5.3000£0.1079*  0.090040.0058*  0.9367240.0233"" 5.900040.0022"
Natural restoration 10-20  8.833340.2186™  4.50004-0.1704*"  0.08004-0.0116™"  0.9000+0.0116**  7.1900-£0.0062"

T RE TR R TE A RV S A5 0t A7 70 35 22 5, /NG 7 B R WA [6] b HE TR A7 78 . 35 22 5w (P<<0. 05)

Note: Capital letters indicate significant differences under different ecological restoration measures , while lowercase letters suggest significant

differences at different soil depths (P<Z0. 05)
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Fig. 3 Soil single weight fractal dimension under different ecological restorations (A ), Moisture fitting curves. (B Zea mays, C

Lonicerae japonicae, D Natural recovery)
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Fig.4 Correlation analysis between soil single weight fractal dimension and soil physical and chemical properties under different
ecological restorations( A, Lonicerae japonicae, B, Zea mays, C, Natural recovery)
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Note: pH, Soil acidity and alkalinity; SOM, Soil organic matter; STN, Soil total nitrogen; STP, Soil total phosphorus; SWC, Soil water content;

D, Soil fractal dimension. * indicates P<<0. 05
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Table 2 Comparison of soil physical and chemical properties with other vegetation in loess hilly area
i o5, R +HEEA S obe 9580+ AN PR SRR faxiiy
Location Recovery measure STN/(g-kg ") STP/(g-kg™") SOM/(g-kg™» D pH BD/(g-em ™)
R GRAE Lonicerae japonicae 0.118 0.928 6.700 2.618 8.51
i K Zea mays 0.204 0.931 6.705 2.615 8.71
§iE 7140 MIH1 Plarycladus orientalis 0.092 0.054 3.070 2.760 1.028
GEZH T HRBE Quercus wutaishanica 0.149 0.060 4.770 2.733 1.042
gz gl ¥ 4 Caragana korshinskii 0.140 0.470 2.550 8.81 1.320
gz g Ik Hippophae rhamnoides 0.330 0.510 2.570 8.76 1.270
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