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Abstract: [ Objective] The effects of plant fiber sand barriers, cattle and sheep dung barriers, and sand barriers
comprised of cattle and sheep dung combined with plant fiber were studied in order to create effective sand
barriers for the restoration of desertified grassland in the alpine area at Maqu County, Gansu Province.
[ Methods] Sand barriers made of plant fiber, cattle and sheep dung, and cattle and sheep dung combined
with plant fiber were installed in the alpine area at Maqu County. Plant and soil characteristics in the
grassland before and after installing the sand barriers were compared. [ Results ]| @ Sand barriers made of
cattle and sheep dung, and made of cattle and sheep dung combined with plant fiber produced good effects
with regard to vegetation restoration. The average plant community cover grew from 7.28% to 48.21% and

58.29% ., respectively, and the number of species increased from 4 to 11. Plants grew taller, increasing from
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an average of 6.67 cm to 35.17 c¢cm and 30.70 cm, respectively. Average plant dry weight increased from
4.46 g/m* to 81.17 g/m’ and 80.70 g/m’, respectively. The plant dieback rate dropped from 9.55% to 7.0%
and 6.80% , respectively; @ Cattle and sheep dung sand barriers as well as cattle and sheep dung sand
barriers combined with plant fiber greatly boosted soil nutrients at the 5 cm depth. Total nitrogen increased
from 0.154 g/kg to 0.370 g/kg and 0.491 g/kg, respectively. Soil alkaline hydrolyzed nitrogen rose from
4.78 mg/kg to 13.99 mg/kg and 19.78 mg/kg, respectively. Available phosphorus increased from 1.64 mg/kg
to 5.54 mg,/kg and 6.20 mg/kg. respectively. Available potassium increased from 21.07 mg/kg to 55.37 mg/kg
and 56.90 mg/kg, respectively. [ Conclusion ] Considering the vegetation restoration effects, costs, and
degradation factors, cattle and sheep dung sand barriers are the ideal technique for vegetation restoration of
desertified grassland in alpine area of Maqu County.

Keywords: cattle and sheep dung sand barrier; desertified grassland; vegetation restoration; soil nutrient; alpine area
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Table 1 Plant community composition at different sand barrier treatment sample plot
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Table 2 Important values of plants at different sand

barrier treatment sample plot
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Table 3 Plant growth at different sand barrier treatment sample plot
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Table 4 Species diversity of plant at different sand barrier treatment sample plot

B o4 B 45 Z VTR EL F BB Bo) AR
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F ) £F 4 VD B 0.4440.06" 0.8240.01" 0.78+0.01" 0.31£0.16"
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FEFVPE YA g pE 0.7240.28" 1.2040.22° 1.5840.31° 0.2240.13"
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Table 5 Soil total nitrogen content at different sand barrier treament sample plot g/kg
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0—5 0.15440.076 0.113+0.013% 0.37040.011" 0.49140.126*
5—10 0.105+0.004* 0.076+0.001" 0.08840.005" 0.11040.020*
10—20 0.098+0.001*" 0.080-0.003" 0.085+0.003" 0.10140.048*
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Table 6 Soil alkali-hydrolyzed nitrogen content atdifferent sand barrier treatmentsample plot mg/kg
S e R
+)=/em e s y— Tl
RO T W) 2 4 0 B R0 A LIV BE R LT HE VD B
0—5 4.78+£1.49 4.7940.47 13.9941.09™ 19.1442.98*
5—10 3.1640.16" 2.9840.00" 3.3440.16" 3.61+1.13"
10—20 2.8040.16" 2.89+0.16" 2.92+0.16" 3.34£1.80%

W% 7 R 78 0—5 em L2, 42 3 28 Vb B X e}
FIAE 22 U0 %+ R0 21 2 V0 I DX I 48 o A0 il 0
15 T BECRIAE 0 27 2 v s X 3, Hovp, 78 5 A 4 R 3%
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VD B XS S AR B AR 3 AR AR 0—
5 cm 12, H A F IV B A4 F 300 B + M W) 2T 4
VBRSO i, T & &l 1,64 mg/kg KIK
WA 5.54 M1 6.20 mg/kg.
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Table 7 Soil available phosphorus content at different sand barrier treatment sample plot mg/kg
+Z/cm N e Ep— T ow
xR T W) 2 4 0 B R = BEE U] Rk i R/ E A U
0—5 1.644+0.96< 1.98+0.16< 5.54+0.53" 6.2041.40*
5—10 1.17£0.03" 1.2540.03" 1.2940.05" 1.2840.28"
10—20 1.0340.14" 1.02£0.05" 1.10£0.11" 1.05£0.20"

% 8 M R[] v B Ak FRE b A S A A .
T8 LLE M A )2, 4 2 2V B K S M 4R 2
FEVD IR AE Y AT A U B X A A A R T
0 2T 4 Vb i IX 38 R X B (p <Z0.05) , 1 HLA4F F 28 1
B SRR VD B A AT VD R 2 ) W L
(p=>0.05) , XF I 5 45 W) £F 4 vb s 2 o) % A i 3% 2%
5 (p=>0.05) , [F I, Bl 25 + J2 VR B 3, 4% v e Ak B

=8 bl 1 B = S Y & e P = A N 1 A TR e
AL VD X A A Y el R AR AE 05 em R
B, B R ARV B A £F Y VD B SR KT
IV, AT A2V R A A B Y
2 Y 0 B X Y Ak b AR R A ROR A,
HACE A 21,09 mg/kg KUK N E] 55,37 A
56.90 mg/kg.,
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Table 8 Soil available potassium content at different sand barrier treatment sample plot mg/kg
T AR
12/ em - SE— o . e
X} g T Y £ 4 Vb 4 F YR F U+ HY A
0—5 21.0747.86™ 21.93+£8.82" 55.3744.56* 56.90410.22*
5—10 16.17+1.15" 16.34+0.30" 26.82+1.83" 29.334£10.53*
10—20 13.2740.49" 13.67+£1.10"™ 15.73+0.32* 15.57+2.82*

Hi 9 AT LUA 30 i 3 3l V0 Mo JC 18 02 15 A e b
Bt e AR AR E . FER — VAT S .05 cm,

5—10 cm A1 10—20 em + 2 pH H¥K A W #FH 2 1k
(p=>0.05),
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e — 2 J2 A B F 2R Vb B - 4 pH (2 3%
BT T U0 BRe RAR W) 41 4E VD B (p <Z0.05) , 1 A= = HE b
B A PR b R A 5 2 v B A ) AT 2 v AL B M

I pH (EZ A& AT 3 2 5 (p=>0.05) . XFRW 4
LAV RE BAAFEAL 020 em )2 pH A, BD
A . R Tk G g
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Table 9 Soil pH value at different sand barrier treatment sample plot

+ 3 pH
+)=/em — s A E— Sp—
X TR T T 4 v AR U R A 2 FE YD R A KW AT Y VD bR
0—>5 6.01£0.01* 6.1140.03* 5.75+0.00" 5.72-+0.05"
5—10 6.04+0.03" 6.2340.02* 5.65+0.03" 5.70£0.09*
10—20 6.094+0.01* 6.18+0.03* 5.72+0.08" 5.69+0.10
HEYP B N
v \A s o
3 Wi

R T S E SR K S B B
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it 2 2 T AL T R T RIR 7 2 26 360 B 7
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U 2 L KM B T R AR A

ARG 3 U B B % B0 v 1k e v
BB 5 % B . Vb e 40 K T 200 o 5 B L B9
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T R R AR A B g g R
B, R VDA T A 360 B+ A £ 0 e
W 898 R AR S A B L 2 3 3 i b
LR B 0 L 7 24 0 T 40 R L 26 0
B R 7 L VD 2 26 300 B+ B4 F 2 0 W
R H 2 26 70 Ak BB M 0 K0 B T 2 3
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B BELES 0 B A O A A B 2 3 26 0 9% L K 3% 31
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B+ 27 4 A B B A ) L4 2 2600
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FLW A 32 B B . A 3 28 3 X b AR ) $2 T
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FAENAPUE . 2R EF R 0.7 74 ] e i
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A DA [ A 3 2V B I o V0 T A% B 18 A S
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