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Abstract: [ Objective ] The wind protection effectiveness of different sand barriers and their effects on surface
soil particle size composition, soil nutrients and vegetation growth werer studied in order to provide a
theoretical basis for the optimal selection of sand barriers for dump slopes in grassland mining areas.
[ Methods] Reed curtain sand barriers and Salixz psammophila sand barriers having different specifications
(0.5 mX0.5 m, 1.0 mX1.0 m, and 1.5 m X 1.5 m) were set up on a dump slope in the study area. Wind
protection effectiveness, soil particle size composition, soil nutrients, and vegetation growth were used to
evaluate the ecological protection effects of different sand barriers on the dump slope. [ Results] @ The sand
barrier reduced the surface wind speed, and the wind protection effectiveness of the 0.5 m X 0.5 m reed
curtain sand barrier was the highest at the height of 10 cm (84.30% efficiency). The overall wind protection
effectiveness of the sand barriers followed the order of 0.5 mX0.5m > 1.0 mX1.0 m > 1.5 m X 1.5 m.

@ The content of silt, very fine sand, and fine sand in the surface soil of the 0.5 m 0.5 m reed curtain sand
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barriers accounted for 58.28 % of the total particle size fractions. Soil moisture content, organic matter, total
nitrogen, and total phosphorus content were the highest for this treatment, and were 29.72%, 29.69% .
22.22% and 83.33%, respectively, greater than the values observed for the control treatment. The total
potassium content of the soil with the 0.5 m X 0.5 m S. psammophila sand barrier was the highest (8.80%
greater than observed for the soil from the control treatment. @ The placement of sand barriers promoted
the establishment of herbaceous plants, resulting in an increase in the number of plant species in the sand
barrier plots, and a greater number of plant species in the small-size sand barriers than in the large-size sand
barriers. [ Conclusion ] Sand barrier construction is beneficial to the ecological restoration of dump slopes.
These results suggest that the construction of 0.5 m X 0.5 m reed curtain sand barriers during the early
restoration of dumps in grassland mining areas.

Keywords: grassland mining area; sand barrier; wind protection effectiveness; soil particle size; soil nutrients;
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Fig.1 Laying effects of different sand barriers
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Fig.4 Particle size composition of topsoil in test area
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Table 1 Comparison of soil nutrients in test area

X KB pH & B & A & B 2

0.5 mWL 7.90£0.06* 7.69+0.51° 14.2440.10° 0.334+0.03" 0.6640.04" 55.16£1.75*
1.0 mWL 7.3840.22" 7.6040.45" 13.31£0.40° 0.334-0.04* 0.4840.02" 54.1043.36"
1.5 mWL 6.68+£0.14¢ 7.8540.22" 12.0440.26° 0.3140.03* 0.454-0.03" 55.0441.22%
0.5 mSL 7.8640.11° 7.5840.10" 14.16+£0.21¢ 0.3140.02% 0.4540.10" 60.7240.76"
1.0 mSL 7.2640.49" 7.67+0.26" 13.0940.89" 0.3140.03* 0.4740.01" 58.57£3.30"
1.5 mSL 6.5340.24 7.7940.12" 11.7840.44 0.2840.03* 0.4040.08"™ 56.7247.06"
CK 6.0940.33¢ 8.40+0.11° 10.98+0.60¢ 0.2740.02" 0.3640.05¢ 50.70+4.22"

T RS FNG TR R 25 83 (p<<0.05).

24 HEEKRKRZEIH

AR50 DX PN A ) 1) T A (3R 2) ok A, 4 IR
B X 2 —AFE 0 A SRR E IS ) Rl g b L A 6 B
FEAS R A O 1 R B H A B 3 N B AL )
RN, HoZER R RGEE S THEY R E R B
M7 FEAE 40 ) 0.33 F0.21, & EVE BT BN Y
5450 oAt AR B AT ¥ T L S R SR VG P R I 2
&L MR 1 a 5. VRN N RN £ T
U 0 IR XU R 4G L R A R B SR A 2 AR R R
A ROR KRR L 5T R, Vb e N A ) B
BHRF B W R AR e 2 AR AR
S EEAER 0.27, VO HIYD B b E B A A Y RO — AR
A RARRE  HEE R 0.23, MWAEHWE . JE Fh 5 A6 FRAE
RECEGFVEALEGHEY 5MHUET TR 1LE.Y
Wb s N3G A 16 B, R T 8 B 12 8 v kE
YRR 2 TR R, SR L E NS U R
FE PR3 22 F KA VD B AR A 25

3 W
HE - 300 A 5 v R I B 1 M 2 RELRS 2 L T L)

A Hb U 55 M KU, 3 X R [ VD R B XURKCRE 1
A 53 HT & B0 B R AR T R 32t AR I X3 L {HL B
B AR (38, B KU RE 2 R IC B 5 R S
B e 2 A TE T VD e A R FLIR (PLA) A5 A%
YO BE TR 98 1 45 R — 2. IF HL B KUK e 9 B K (E
HBLAETO con R 5 BE AL . BIF 55 2 036 45 V0 I A9 917 XL
BLRER F VMV I, 3k AT BB J2: i T 35 A v I o A B
W L JS 00 25 4 1 U0 R B S BT Y FL
J 1P 35 A5 1D B AL R B /N T Vb v i, R TE 4l
A U B — B o> W BRI T R — R Ay sh R, fil
Zeat VOB AR T IS5 . 2 1.5 mX 1.5 m AW
B i XUCRE /N T IR RA% V0 M0 v B, 52 b i A )5k Bt
TS 26 A7 VD [ 40 R AR, X PTRE R 1 1.5 m X
1.5 m 545 V0 B B UK RE B AR Y 32 22 S 19, IR I 7 R
— L A 3 N P R D R A AR S UK
) 52 W]

AL L R S e SR A e . T
ARBIEFE R, VDB /N X P R 2 TR 21 A 3 DR
FRRANEY > 3 B kL & o8 13,6196 ~27.58 %, #h 4l
&R 9.81%~19.04% , X 5PRE S FE 2 bR



198 7K R E

%43

) S FPE R4 DXAVE 5 445 SRR A R (] o L 00 A DX HG A
AR5 0 2 TASHE I 3 T A DX 2R 25 48
SN RS, AR B 58 XA R 1 3 K S 00 3 . e T
DAL B o I 35 16 52 AF B A 80, 0 e pAY 4 398 400k ) o
b SR B 2D B T R Bl BV R A X IR HE 3
W, Gk W, 3 WO A A 2 2 DURLED O 32, Ok
ALY, 15 T v B A S R T AR A S UR
i A5 REL Y - S URE A A A o LD /) o DTG B ket 0
WXk X G ) L A0 T I 45 2R A5 A e A B
JE SEU A B VD F R X AR H 3l 5 b F 5T 4 2R A
Lo H A [ o B o XU T £ e R AN [ A o b 3
UKL IR KL RE 73 A AN AR [ o AR5 2 BR  [R) KA =6 i 10
B PN b 38 2~250 o HHURE W) T 23 % KT AR
R VD MID B L 33 T 3 S 2 A D R Y U U )
T B AR, L 1) A ) o ) R D s s L i A D
W 14 7 XU P S8R B RS e B A e A [ P el L

TSR o S N S WD o N S ol e i
% pH {H, 3 5 75 37 58 55 TR Y MRS 32 4K R KA
FEUD BT 3R o3 50 0 (9 25 R — 3, 10 B B
I8 S B BE A BILAR VD B A BEAF R A 38 L X £ e TR o
s ALLISEE SN A N0/ ER GPZN O o S
A AT A UL I Xk AN (] 4 2= T A B AR
BEHEAT 3B o DI DR 1l 8] A S MR 25 SRR R A1 i
U A DR B L A AR AR G T AR AR E
WA ST . 0 X N R ) P i e 2 L R
FRA e MU A TR 2L X A AR 26 F A AR 5 A 1
JO2 A TR RN HE S R S I e ek ) .
DCHE = 7 ey Az 3 B 2 A 32 B L — A AR T AR R
AR R . FEE S TE B AR A 8 K
- AT I A I A BRI R AR A O 2
AR BUHEAR S EARSE IR TR B X A A AF 52
DX 4% Jig T i PR R X B R A AR AR

®2 AERANEYHNEEZEE

Table 2 Important values of plants in test area

0.5 mWL 1.0 mWL 1.5 mWL 0.5 mSL 1.0 mSL 1.5 mSL CK
# 0.14 0.18 0.24 0.06 0.32 0.31 0.33
-2 0.05 0.11 0.05 0.17 0.03 0.17 0.21
HER 0.22 0.14 0.23 0.07 0.27 0.13 —
v % — — — — 0.03 0.04 —
Ho Bk 0.02 — — — — — —
® 0.25 0.24 0.31 0.23 0.11 0.08 0.20
& 0.05 0.02 — 0.04 0.04 0.04 0.05
KK — 0.07 0.01 0.03 — — —
R E 4 0.07 0.08 0.01 0.06 — — —
7k HE — — — 0.03 0.02 — —
E Y 0.07 0.10 0.04 0.18 0.02 0.13 0.16
O 0.05 0.07 0.09 0.04
PO AR F .22 0.02 0.01 — 0.05 0.03 0.03 0.05
LY AN — 0.01 0.01 0.02 — — —
I g % — — — 0.01 0.02 0.01 —
B Z B 3 0.02 — — 0.02 — 0.02 —
AT 0.03 0.03 0.04 0.04 0.02 — —
YRR T 6 6 5 8 6 6 4
Y E B At 10 8 8 12 9 8 4
T Wy b A G it 12 11 10 14 12 11 6
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