+ 1% (Soils), 2016, 48(4): 803812

DOI: 10.13758/j.cnki.tr.2016.04.026

1 1 1*
1
(1 010018 2
0~2cm
um
S152.3
[1-2]
3]
1500
[4]
[5]
[6-7]
(8]
[9]
[10-11]
* (mengzhongju@126.com)
(1990—)

2 1 1
1 1
013250)
4
4
134 um 454
[12-14]
(do) (9) (SK)
15
(Kg) [15]
[16-17]
[18]
[19-20]
[21-23]
[3-5.8]
[10-11,23]

(2014XYQ-8)

E-mail: dingyanlong1990@126.com



804 )
190
a “ (Stipa krylovii)+
(Leymus chinensis)+ (Artemisia frigida)”2"
N . 12
(0 ~ 2 cm) . -
Np 68
4 [ 146
T o
B m/s
20+
oFr W .
1 20
°12' ~ 41° 40k
(41°12" ~ 41°31'N - ¢
111°00" ~ 111°20'E) ol
B d S

E1 HHBICTORERMNEKIRE (K /)

1600 m Fig. 1 Wind direction rose map in Xilamuren desert steppe
2
284 mm 21
2 305 mm 7 89
2.5C 4.9 m/s
>6 m/s
568 /a (1 1.0 km 1.5 km
2.2°~3.0°
(Zea mays L.) 5
40 cm
111°12'30"E 111°13'0"E
Pl )
1
03 03 HliF X
41°21'30"N ¢ 41°21'30"N TS
Rl X
HHEX
KR
\ WHIR: 6~ 200 400
‘a“a
41°21'0"N ¢
111°12'30"E 111°13'0"E

2 MRRXHEAE
Fig. 2 Location of the study area



4 805
5 2003
70% ~ 95% 2.2
(Agropyron cristatum)
45 cm 2.25
/hm? 0.5 /hm?® [1s] (<2 pm) (2 ~ 50 pm)
(50 ~ 100 um) (100 ~ 250 pm) (250 ~ 500 um)
30% ~ 40% (500 ~ 1 000 pum) (1000 ~2 000 pum)
(Stellera chamaejasme) (Thymus mongolicus (>2 000 pm) 5%,
Ronn.) 15 cm =9 10% 16% 25% 50% 75% 84% 90% 95%
2015
2014 153.3 () Udden-Wenworth Kumdein
20% @ 12728
10 cm ® = - log,D (1)
2014 7 D (mm)
Folk-Ward (29
(do) (9) (SK) (Ko
(26] 0~2cm
4 20 d0=l(¢16+ @50+ Ds4) 2)
3
Imx1m O_OZ(QD84 — Pi6) . (P95 — Ds) 3)
3 4 6.6
_Diot P84 — 2Ps0  Ps+ Pos — 2Pso )
150 g 80 2(Dsgs — Di6) 2(D9s — Ds)
D95 — Ps
2 44(d7s — Do) %)
do
(3500 um) 6 1)
3350 um 10g 0o
50 ml 45 ml 111 ]
1~2  30% H,0, 24 h 0o 7
00<0.35 0.35<0¢p=0.50
0.50<0p=0.71 0.71<0p=1.00
H,0, 1~2ml10% 1.00<0y=2.00 2.00<0y=4.00
HCl 0>4.00 SK
24 h MIK-PH173  pH
pH 3~4 pH (3] 5 ~1.0=SK<-0.3
—0.3=8K<-0.1 —0.1=8K<0.1
Malvern Mastersizer 3000 0.1=SK<0.3 0.3=SK<1.0
Kg
Hydro LV
0.01 ~3 500 um 0.6% /
0.5% 1%
3 10 s [13] K
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R; (mm) V(r<R;) R;
(%) Vi
6 (%) Rinax (mm)
K,=0.67 0.67<K,=0.9 0.9<K,= 2.5
1.11 1.11<K,=1.56 1.56<K,=3.00 Excel 2007 Origin 9.1
K> 3.00 SPSS 19.0
2.3 (One-Way ANOVA) LSD
d
3
B0 3.1
1
d=\¥ (P-PPK-) (©6) 4
d P
P4 45.32% 64.61% 71.25% 85.13%
K-1 K=4
24 3 (P<0.05)
D (P<0.05)
(P>0.05)
(P<0.05) 3
20%
[31-32] Mastersizer 3000 54.20% 3 (P<0.05)
(P<0.05)
0 3
V(r<Ri) —( Ri )0 ) (P<0.05) (P>0.05)
Vi R max 1%
D r (mm) (P<0.05)
F1 HUBCIORERTIRAEHEM (%)
Table 1 The composition of soil particles in Xilamuren desert steppe (%)
0.81+0.11a 5420+795a 28.70+£3.86a 13.13£196a 3.37+037b 0.12+£0.02¢ Oc 0b
0.28+0.05b 30.10£5.06b 18.72£532b 11.49+2.58a 7.40+1.66b 13.76+3.38b 13.24+£2.25b 5.16+0.78a
0.14+0.03¢c 2299+532c 11.98+326c 13.48+4.10a 1535+4.08a 1587+5.13b 1457+4.12b 532+195a
0.05+0.01d 941+144d 6.76£085c 10.03+2.78a 16.70+3.49a 24.11+£3.70a 27.53+4.69a S541%1.61a
(P<0.05)
3.2 1
2
4 Folk-
Ward
(P<0.05)
> > >
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4A) 4
50 ~ 60 um
. N . 4 60 ~70 pm
F2 ARBCEEERRRIMNESK "
Table 2 Surface soil particle parameters of Xilamuren desert steppe 1 000 pm
70 pm
do4.80+0.0622.86+0.08b2.44+0.19¢ 1.07+0.11d 200 pm
o) 1.68+0.07 2.70+0.12 246+043 193£0.36 250 um 4 50 ~
SK -0.29+0.04 0.06+0.02 024+0.05 0.49+0.07 70 pm
K, 1.03+0.03 0.80+0.07 084+0.12 1.07+0.20
D2.39+0.0522.26+0.03b2.20+0.08b 1.88+0.05¢
(P<0.05)
4 4
( 4B)
1
300 pm
300 pm 2
11
34
4 1.0 km><1.5 km
( 4A)
1 4
4
4 4
3 ( 4B) 100 ~ 250 pm
100 ~ 250 pm
100 ~ 150 um
_ [33-34]
>6 m/s 56.8 J/a
[33]
3.3
4

( 50 ~ 100 cm
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Particle Size Characteristics of Wind Erosion Surface Soil
in the Desert Steppe

DING Yanlongl, GAO Yongl, MENG Zhongjul*, Narengerilez, HUANG Xin',
SUN Xiaorui', WU Hao', DANG Xiaohong', WANG Meng'

(1 Desert Science and Engineering College, Inner Mongolia Agricultural University, Hohhot 010018, China;
2 Xianghuang Qi Nursery Garden, Xilinguole League, Inner Mongolia 013250, China)

Abstract: The topsoil samples of 0 — 2 cm were collected from farming land, fenced grassland, grazing grassland and
tourist area in Xilamuren desert steppe and used to investigate soil particle size characteristics. First the soil particle size
distributions were identified by laser diffraction technique. Second, the particle size parameters of average particle size, standard
deviation, skewness, kurtosis, and fractal dimension were subsequently calculated. And then, the erosion particle range was
discussed. The results indicated that: 1) the topsoil particles in desert steppe were mainly composed of sand and silt, while the
clay content was extremely low. Soil particle size followed the order: farming land < fenced grassland < grazing grassland <
tourist area. Soil particle size distributions were all in poor sorting. The kurtosis was medium, wide flat, wide flat and medium for
farming land, fenced grassland, grazing grassland and tourist area, respectively. The fractal dimensions were 2.39, 2.26, 2.20 and
1.88 for these land using types. Correspondingly, the skewness of these land using types was negative, nearly symmetrical,
positive skewness and partial positive, respectively. The skewness can be used as an effective particle size parameter. 2) Based on
the analyses of frequency curves of soil particle size and the average distance, it was found that when soil particles were about
134 um and 454 pm, which are the easiest to be erode by wind under near nature conditions. The particle size parameters and
fractal dimension showed that the grazing and tourism accelerated wind erosion of topsoil in this region. Soil particle distribution
was becoming wide, and soil coarse particles increased gradually.

Key words: Particle size characteristics; Wind erosion; Desert steppe



