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Effects of different mixed forest configuration modes on the
grain size characteristics of aeolian sandy soil in Kubuqi Desert

Li Tianyang', Meng Zhongju', Chen Xiaoyan®, Li Haonian', Xu Zhiming®
(1.College of Desert Control Science and Engineering » Inner Mongolia
Agricultural University s Hohhot 010018, China; 2.Inner Mongolia Academy of Social Science s
Hohhot 010010, China; 3.0Ordos Tengda Survey and Design Co.,Ordos s Inner Mongolia 017010,China)

Abstract: [ Objective | By analyzing the effects of different mixed forest patterns on the soil particle
characteristics of the Kubuqi Desert, this study provides scientific basis for the efficient and sustainable
management of sandy land forests. [ Methods] Four representative mixed-forest configuration patterns along
the section of the Yellow River in Kubuzi Desert were selected. Soil samples were taken from 0—80 cm soil
depth. The laser particle size method was used for the determination of soil particle size and calculation of the
mean soil particle size (Mz), sorting coefficient (), skewness (SK), kurtosis (KG), and fractal
dimensional characteristics. [ Results] (1) The dominant grain sizes in the study area were fine sand and
medium sand. The four different vegetation configuration patterns had a significant refining effect on soil grain
size, and the content of clay, silt, and very fine sand increased by 141.37 % ~415.38%, 105.75% ~724.73% , and
64.939%~1597.36%, respectively, compared with the control group CK. (2) After the camping of the four
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vegetation configuration modes, the average grain size of the soil layer at different depths increased

significantly, ranging from 2.44% ~20.33%. (3) After comparing the grain size parameters of the soil under

different configuration modes, it was found that the value of fractal dimension was positively correlated with

the value of kurtosis and negatively correlated with the average grain size. [ Conclusion] The degree of soil

particle size refinement is related to the configuration mode. Different plant configuration modes on soil

particle size refinement are mainly concentrated in the surface layer, and the effect of refinement gradually

reduces with the increase of soil layer depth. The average particle size of soil layer at different depths

increases significantly, the sorting grade of soil particles decreases, and the particle distribution becomes

more discrete. The distribution of soil particles shows a gradual tendency to be broad and flat. The soil

particles develop toward positive bias. The fractal dimension of soil particles at different depths of soil layer

increases significantly (p<<0.05).

Keywords: Kubuqi Desert; different configuration modes; soil particle size; fractal dimension
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Table 1 Basic information of sample site investigation
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Table 2 Composition of soil particle size under different configuration modes pm

B /om BLEB Fiohi Bk e

mu b HLE R

HS 0.5140.05D 1.70£0.12D 0.6340.03D
YH 1.08+0.06A 6.74+0.12A 3.7440.17B
0—10 YN 0.761+0.03C 5.77£0.31B 6.07+£0.28A
YY 0.8940.10B 2.91+0.19B 3.0240.29A
CK 0.261+0.05E 0.934+0.03E 0.38%0.01D
HS 0.6310.06C 1.49£0.07C 0.8840.25C
YH 0.754+0.07BC  1.7540.14B 1.72+0.20B
10—20 YN 0.9240.06A 2.784+0.10A 3.4140.20A
YY 0.78£0.21AB  1.8240.05A 1.51+0.36A
CK 0.3340.12D 0.9940.05D 0.4340.04D
HS 0.6940.03C 1.4740.06C 1.13£0.20B
YH 0.744+0.11BC  1.7140.08B 1.5640.31B
20—40 YN 1.01£0.02A 2.00£0.06B 3.61£0.45A
YY 0.834-0.06B 1.77£0.02B 1.41+0.28A
CK 0.3840.01D 1.39£0.10C 0.5740.06C
HS 0.41+0.04B 1.62£0.03B 0.50+0.01E
YH 0.6940.06A 1.71£0.07AB  1.33£0.01C
40—60 YN 0.6740.09A 1.82£0.08B 1.62£0.01A
YY 0.6610.09A 1.674+0.11B 1.46£0.03A
CK 0.2940.03C 1.19£0.03C 0.7740.05D
HS 0.4610.03C 1.40£0.04B 0.68+0.01E
YH 0.6840.82B 1.68£0.09A 1.26£0.04C
60—380 YN 0.8740.11A 1.75+£0.11A 4.4040.09A
YY 0.75+0.11AB  1.684+0.12A 2.16£0.06A
CK 0.2640.05D 1.21£0.06C 0.870.06D

69.62£0.75B  26.53+£0.84B  0.174+0.16B  0.8340.40CD
59.434+2.30D  26.27£1.63B  1.034+0.26B  1.70%0.29BC
47.75£1.06E  12.784£0.88D  1.31+£1.42A  7.46+1.05A
71.93+£0.68E  20.03£0.75D  0.424+0.50A  0.7740.09A
64.46+1.05C  31.514+0.57A  0.534+0.09B  1.8540.32B
72.719+£2.86A  22.78+£2.45B  0.43+0.31B  1.1140.50CD
65.41+£2.53B  21.69+£1.72B  5.77+1.32A  2.90£+0.13A
66.91+£2.68B 18.55+£2.18C  4.99+2.71A  2.39+1.18AB
72.07£0.23B  21.75£0.53C  0.68+0.17A  1.3510.12AB
59.07£0.38C  36.67£0.21A  0.52+0.12B  1.944+0.11ABC
75.994+0.84A  19.09£1.10C  0.364+0.27B  1.1940.30B
67.18+3.87B  24.2841.71B  2.34+1.67A  2.11£0.51A
76.97+3.79A  14.33£2.94D  0.96+0.94AB 1.07+0.30B
72.31+£2.51A  22.21+£2.82D  0.34+0.16AB 1.0640.15B
60.88+£0.23C  33.95+£0.32A  0.80%+0.23AB 1.9640.10A
67.071.19D  29.374+0.86B  0.2440.15BC  0.8040.29BC
79.424+0.16A  16.44%=0.10E  0.0140.01C  0.39%£0.23C
73.76+£0.17C  20.88£0.25C  0.28+0.06AB 0.931+0.28AB
77.26+£0.71C  18.52+0.31C  0.32+0.14AB 0.3610.22AB
62.77+0.31E  33.28£0.32A  0.35+0.23A  1.32+0.10A
67.90£0.61D  28.10£1.01B  0.3040.18AB 1.0840.36A
79.324£0.20C  17.01£0.27C  0.0620.03AB 0.0340.04B
85.77+0.14A 7.10£0.18E  0.11£0.06B  0.09+0.16B
82.51+£0.14A 12.48+£0.49E  0.27+0.12B  0.3540.15B
63.794+0.49 E  31.85+0.64A  0.64+0.43A  1.35+0.27A
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Fig. 1 Particle size parameter diagram
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Table 3 Fractal dimension of soil particles at different soil depths
X TRHEE/cm
P A5 o
0—10 10—20 20—40 40—60 60—380
HS 2.05+0.02C 2.08£0.01B 2.09+0.01C 2.024+0.01B 2.03+0.01C
YH 2.24+0.01A 2.124+0.03AB 2.1140.03BC 2.104+0.02A 2.0940.02B
YN 2.25+0.01A 2.18£0.01A 2.174+0.01A 2.104+0.02A 2.144+0.03A
YY 2.164+0.03B 2.134+0.01AB 2.134+0.01B 2.094+0.03A 2.114+0.03AB
CK 1.95+0.05D 1.9540.08C 2.004+0.02D 1.95+0.01C 1.95+0.01D

T« K5 T Bk A AN [ 1R S MR IE 17 [ — o )28 R Y 2 5 W 35 (<C0.05)
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Fig. 2 Scatter diagram of particle size distribution
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