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Effects of Caragana korshinskii Plantation on Soil Aggregate
Stability and Erodibility on Loess Slopes

Yang Lu, Liu Xiaofang, Ju Jiamin, Zhang Xiumin, Chang Fugiang, Zhao Yonggang
(College of Life Sciences, Shanxi Normal University, Taiyuan, Shanxi 030031, China)

Abstract: [ Objective] The effects of a long-term Caragana korshinskii (C. korshinskii) plantation on the
stability of soil aggregates and erodibility on loess hilly slopes were determined, in order to provide
theoretical support for artificial vegetation construction and ecological restoration in the Loess Plateau region.
[ Methods] A barren grassy slope was compared with C. korshinskii plots of different plantation ages (15,
25, 35 years) along similar slope contour lines. the characteristics of changes in soil aggregate stability and
erodibility due to a long-term C. korshinskii plantation was analyzed, as well as the main influencing factors.
[Results] @ The soil aggregate stability indicators (i.e., mean weight diameter (MWD), geometric mean
diameter (GMD), and the content of aggregates >0.25 mm (WR,s)) generally followed the order of 15-
year C. korshinskii plantation >> barren grassy land > 25-year C. korshinskii plantation > 35-year C.

korshinskii plantation. In terms of slope position, the order was bottom slope > top slope > mid-slope >
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upper slope. Conversely, the soil erodibility K factor exhibited an opposite trend. @ As C. korshinskii

plantation age increased compared with barren grassy land, soil aggregate stability indicators initially

increased and then decreased, while the stability of barren grassy strips continuously declined. The difference

between the two became more pronounced after plantation age exceeded 15 years, especially at the bottom

slope. @ Soil organic carbon and slope position were the main factors influencing soil aggregation stability

and erodibility on the slope, explaining 38% and 4.1% of the variation, respectively, followed by plantation

age and altitude. [ Conclusion ] Strip planting of C. korshinskii on loess hilly slopes affected the distribution

of soil organic carbon, thereby influencing soil aggregate stability and erodibility. Plantations of less than 15

years contributed to an increase in soil aggregate stability and a reduction in erodibility, but a reverse trend

gradually emerged with older plantations, particularly at the bottom slope locations.

Keywords: Caragana korshinskii ; plantation years; soil aggregate stability; soil erodibility
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Fig.1 The location of the study area and the sampling line (a) and the distribution of sampling points on the slope (b)
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Table 2 Comparison of physicochemical properties of soil in different plot types on slope surface

Fhioki/ % wWki/ % Wk % AE/(geem™) HEEEMLEK/ (g kg™
CK 16.77+£1.25" 60.7841.01" 22.4542.01" 1.02+0.10¢ 16.40+4.27"
N15-G 17.23+£1.89" 61.014+1.11* 21.76 +2.69¢ 1.04+0.08¢ 17.01+4.87"
N15-S 18.504+1.69° 61.5741.23° 19.92+2.59¢ 0.954-0.06¢ 21.0945.11°
M N25-G 15.3641.24¢ 60.89+£1.10" 23.75+£1.74" 1.1540.05" 13.0442.54¢
N25-S 17.38+1.79" 61.23+1.20° 21.39+2.87 1.03£0.10° 17.93+6.47"
N35-G 15.56+0.89¢ 60.2740.92" 24.1741.07° 1.214:0.04° 12.93+2.34¢
N35-S 17.2441.20" 61.36+0.79° 21.40£1.70¢ 1.0240.04¢ 14.4543.85"
B T5 16.86+1.65" 60.664-0.75" 22.4841.97" 1.07£0.11* 16.1144.03"
W i e 15.86+1.17°¢ 60.64+0.95" 23.51£1.56% 1.08+0.09% 13.0943.77°¢
 &A . .
P 16.5241.43% 60.944-0.94"" 22.5341.96" 1.08£0.114 14.98+£3.61™
W 17.95+1.84* 61.47+1.36" 20.57£3.02" 1.02+0.12* 19.21+5.96%
b <0.001 0.118 <0.001 <0.001 <0.001
P1E Y <0.001 0.006 <0.001 <0.001 <0.001
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Table 3 Mean and variance analysis of soil water stability aggregate distribution, stability and
erodibility K indicators in different plots and slope positions
R A5/ % 7Rt 4R A S bR
>2mm  2~0.25 mm 0.25~0.053 mm <0.053 mm  WRy.:/%  MWD/mm GMD/mm PADq 5/ % K
CK 27.244.2%  24.143.3° 25.343.3 23.445.9%  51.3+6.1"  0.86+0.10® 0.2840.06®  18.13+5.16" 0.1340.03
N15-G 27,0440 22,6+4.4° 24.8%3.7 25.646.8" 495463 0.8440.10® 0.26£0.07* 21.53+5.13**  0.13£0.02"
N15-S 27.944.7* 253+5.2° 25.6£4.9 21.246.6° 53.347.6°  0.89£0.11*  0.314+0.08*  20.85£8.24*  0.124+0.03¢
i N25-G 23.1+2.0°  22.2£4.0° 27.6+£3.1  27.144.2°  45.3+3.3% 0.76£0.04% 0.23£0.03  20.37+4.69"  0.1440.02"
N25-S 26.7£3.6"  24.7£3.6° 27.843.8 20.8£8.2° 51.546.4%  0.86£0.10"  0.3040.08° 18.28+3.17" 0.12£0,03
N35-G 23.0+£4.3"  18.744.3" 25.243.5 33.143.4° 41,7429 0.7240.05¢  0.19£0.,02¢  25.76+7.16" 0.1740.01°
N35-S 25.043.0®  22.5+4.0" 27,0145 25.645.3%  47.445.3%  0.8040.08™ 0.25£0.05*  20.96+6.39**  0.1440.02"
BT 26.345.2°%  22.0+3.6% 24.943.2 26,9454 49.2+3.8%  0.824+0.06" 0.26£0.04"  20.58+5.43%"  0.1340.02"
il Bt 23.243.6%  19.3+2.4"° 215443 30.1+3.2% 43.8+4.3¢  0.74£0.06°  0.21£0.03¢  24.0246.00* 0.1540.02%
b Y 2544275 22141778 27.0£2.0 25.444.6% 4694535 0.7940.08% 0.24£0.05%  22.08+5.404 0.1440.0248
e 292446 24.1£44° 262424 206+7.8°  52.947.9%  0.89£0.12% 0.30£0.09"  18.04+7.16"  0.1240.03¢
23] 0.001 0.005 0.356 <0.001 <0.001 <0.001 <0.001 0.034 <0.001
P Yifu <0.001 0.025 0.659 <0.001 0.001 0.001 <0001 0.031 <0.001
E M X3 0.105 0.614 0.512 0.228 0.304 0.129 0.156 0.629 0.303

T < 75 Al — SR AORL 90 AR P L S T SR AR R L AN TR 3R A 8] 22 57 S22 (P<C0.05) , AR R T 5% B 7 3 o7 ) 22 57t 2 35 (P<C0.05)
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Fig.2 Distribution of soil aggregate content under different plot types and slope positions
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