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Effects of artificial sand fixation on sediment characteristics and soil nutrients

LIU Zhengyao, DONG Zhibao ", ZHAO Jie, LI Lulu, XIAO Weigiang
School of Geography and Tourism, Shaanxi Normal University, Xi'an 710119, China

Abstract: This paper aims to figure out the influence of paving artificial nylon netted stabilization of sands on the function
of the field blown sand hazard. We selected sediments and crusty nutrients characteristics of sand-fixing dune of south
Tengger Desert,two kinds of natural flowing sand dune, protective forest as research objects. We studied sediments and
crusty nutrients characteristics including components of sand grain, content of soil organic matter, available nitrogen,
available phosphorus and available potassium at different position and depth. The results showed that the grain size
characteristics of artificial sand dune and natural sand dune were different at different locations and depths. The function of
sand barrier is obvious. There are three peaks in frequency curves of each geomorphologic position of artificial sand fixation
dunes. o, becomes worse with the wind direction and better with the particle size becoming finer. S, and K, are significantly
higher than other sand seas. Sediments in throughout the study area were slightly alkaline. The nutrient content of artificial
sand-fixing dune was the highest. The content of available nitrogen and organic matter was the largest, while the content of
available phosphorus and available potassium was slightly lower than that of artificial forest. The artificial sand barrier
develops into dunes with vegetation on both windward and leeward slopes, and is covered with soil crust. Compared with the
natural sand dunes, the distribution of grain-size fractions in artificial barrier area were more dispersive with higher content

of organic matters. It can be seen that the sand barrier in the desert area has an important impact on the improvement of the
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regional soil environment and ecological environment.

Key Words:; sand dunes; grain size; soil crust; nutrient
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Fig.1 Location of study area and plot of sample
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Fig.2 Distribution of sampling locations
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Table 1 Grain composition at different depth in different types
RIECAL A Grain composition/ %

ERAL fd Ty Ay

Position Dune types Location By HBY R 4y b Wi gk
>5(P)  4—5(d) 3—4(D) 2—3(D) 1—2(P) 0—1(P) <0(D)

JZ Surface 1 v B BUIIE(RY3 0 0 2.36 51.88 45.05 0.71 0

T8 0 0 3.81 56.20 39.93 0.06 0

AU 0 0 5.014 56.73 38.19 0.06 0

HEE YD IR 0 0 4.05 53.89 41.64 0.42 0

T8 0 0 5.19 57.68 37.07 0.06 0

5 K 0 0.01 15.19 64.98 19.82 0 0
AN TFEED 30X 2.06 2.57 18.06 49.55 26.77 0.60 0.38

iR 2.88 1.78 6.74 45.30 41.34 1.96 0
A K 5.42 5.49 17.50 42.72 25.82 1.94 1.12

X H AR 0 0 0.15 29.67 35.95 26.65 0

T )2 Sublayer FE v IR 0 0 2.53 54.54 42.58 0.35 0

TiHB 0 0 4.37 54.42 40.83 0.38 0

5 K 0 0 6.74 58.91 34.31 0.04 0

HEME V0 30X 0 0 5.73 54.54 39.28 0.45 0

5B 0 0 3.82 55.55 40.57 0.06 0

BRI 0 0.01 16.32 63.06 20.62 0 0

AN TEED R 30X 1.36 1.20 11.37 49.12 36.14 0.80 0

T 0.38 0.51 5.40 48.67 43.74 1.31 0

GILE 1.08 1.03 8.78 50.07 37.73 1.31 0

PORE N 1.19 0.73 8.56 52.12 36.84 0.56 0
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Fig.4 The particle size parameter of various types of dunes and at different geomorphological positions and at different depth

http ; //www.ecologica.cn



1388 A E = 40 4

VO IO AR AT, 30 R AH 25 A K 5 468 i) > o R E A o 454 iS04 5 1 i 32 RN g FEE (AR 22 AN K (181 4) L3
EN T v BT KU e Al (B 8, FLA KR Tl XU, RS R Z2ZRBRKFFZ, W
WS FEIARE, T ATEYIEBA T T KR Z AT 2844 R E I 1 K
4y IR AR A 5 At v e BN B 8, DT A5 R AR TR 7 BETR A SR 4E
214 KESHXR

FERLRE ST IS 3 1138 DR S 502 TR 56 2R AR [V R R i o e 25 520 L N TR e v
Fr BT 1) 5030 1 W 2 A AR AT 4, T i SC IR 4 —330, B 1) V0 e OB ) 1 40 e S B 25 VD b A A T A 9%
MEND RSB R R (R 2,/ 5) o 4 ) V0 Bt XU AN T 81 52 U0 e A9 1 XU BTORR ) 43 e 1 it 25 70
RN ARG N TR E v Bl 75 KU O B2 5~ BPRAR B IE A GG R, TR 5P ki Z 4]
T VD P R e B IEAHSCOC R o H2 , HAYD B 28 R &AM S 8 S8 B T RH B AR TR

x2 TREBDEMERYEFHUNEZ HHXER

Table 2 Relationship between sorting and mean grain size of sediments on different on different dune types
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e, IR 6d T RIS A HLUT S RA/NT 6g/kg, FRA4 R4S R S AR PRI A G v
WFFE XA LR & AR (6 90) . BAAKRE , N T & AU & B fem (P 0.12 g/kg) , HUOR AR )
W (SF#4 0.76 ¢/kg) BE TP e (SF34 0.59 ¢/kg) , Fef 2> #6557 9% HUAR (45 0.03 ¢/kg) o SEARIRI T Feiffsfo
FHEEHUR S RIS , &0 1 R A VLT T30 K, TRsE b, AN FEZRAY Fevd £ 2 2 iy pH (H
1 7.27—8.47 Akt . N T UEAS e MU S i, 3R S AR RERE i, A AT s ek
N5 MR S A R 1 A 1A B 2 AR
222 KESHESHLER

TURRA TR 41 Y o 78 2 - S A 4 2 B 37 A AR AR i R Bk B [H 7 L AR & 43 vl LU
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LYD& BRI R 5D & AR 000 E A 56 56 28 5 A A B0 5 b V0 FOHL D 5 0 774 B (e 1E A
KRFR, G AT & AL AR . R ) Vb v R0 S50 40 V0 R 20 V0 5 2 5 W b 1E AR
bk, G vb R S AR U S R M A . IERI A, AN THEEY ARSI E:
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Table 3 The relationship between soil nutrition and soil grain size composition

ER:LSy - HEhr 40 AL Soil grain size composition
Soil nutrition B H+ MLV Hedn by b v
H b ARA 0.929* 0.306 -0.816 -0.364
Transverse dune U 0.591 0.146 -0.470 -0.666
AR -0.427 -0.722 0.655 0.630
HHL 0.621 0.025 -0.429 -0.737
NI HRA -0.203 0.098 0.033 -0.154
Vegelation transverse dune Rk -0.022 0.342 -0.202 -0.427
AR 0.746 0.632 -0.801 -0.342
B -0.129 -0.043 0.112 -0.093
NLIEE D BRA 0.617* 0.692** 0.526" -0.412 -0.549" -0.014
Artificial sand fixation EERC 0.244 0.437" 0.362 -0.262 -0.327 0.046
dunes B -0.244 -0.157 0.080 0.404 -0.150 -0.321
HHLB -0.069 0.013 -0.096 0.197 0.076 -0.107

“x VFORBEHFE(P < 0.05) ¢ x xR BEHFE(P <0.01)
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Fig.6 Soil nutrients content of various types of dunes and at different geomorphological positions
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