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Anti-erodibility and Microaggregate Fractal Features of
Soils Under Different Psammophytes

ZHANG Chang-sheng' LIU Guo-bin' > XUE Sha'*> JI Zhi-ging' SUN Caidi'
(1. Northwest A & F University Yangling Shaanxi 712100 China; 2. Institute of Soil and Water
Conservation Chinese Academy of Sciences and Ministry of Water Resource Yangling Shaanxi 712100 China)

Abstract: The study analyzed the effect of different vegetation on soil physicochemical properties and anti-erodibilty
using the fractal theory. The results show that the soil under Hedysarum monglicum had a higher content of 1 ~0.25
mm soil microaggregates and particles than those under the other vegetations. Microaggregate factal dimensions of the
soils under Caragana korshinkii and Hedysarum monglicum were lower than those under the other vegeataions even
significantly lower than that of bare sand. The highest particle dimensions were found in the soils under Ariemisia de—
sertorum and Hedysarum monglicum and the lowest was in the soil under Caragana korshinki. Bare sand presented
the highest erodibility value ( K) while the soils under Hedysarum monglicum and Hedysarum scoparium had the lower
ones. It can be concluded that the vegetation on bare sand could improve the soil quality and anti-erodibility and

Hedysarum monglicum could be the best choice as plant for improving soil quality according to the findings of this

study.
Keywords: sand vegetation; microaggregate; fractal dimension; erodibility
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2 32
( Populus simonit) ( Juniperus sabina)
0 ( Caragana korshinskii) ( Pinus sylvestris var.
mongolica) ( Pinus) ( CK)
o o 1.
1042 1
13 / /
/a (°) m /%
RP 30 26 1087 67
9 AD 30 3 1 094 80
HM 30 1092 67
K HS 30 15 1108 78
CA 30 ~35 8 1097 70
° sp 30 25 1 094 57
1 PS 30 ~35 1 094 68
PT 30 ~35 1093 68
11 SV 30 ~35 3 1092 72
) CK 0 10 1 088 0
(109°41-75"E 38°22°38"N) 1 300 m 1.2
10 °C 400 mm 3 S
o 9
0—20 cm 3 °
80% o N N N N
9 . pH " ( 2).
( Robinia pseudoaca— MS2000
cia) ( Hedysarum scoparium) ( Artemisia de— o
sertorum) ( Hedysarum fruticosum var. laeve)
2
/ / / / / / H
(s+kg)  (mgekg™) (g-ke') (mgekg™) (mgeke™) (gekg™) P
( RP) 0.23° 25.36" 0.23° 0.94¢ 108. 16" 5.34" 8.76"
( AD) 0.12° 14. 80" 0.38 0.14' 44. 18" 2.11° 9.11°
( HM) 0.10° 14.52' 0. 40¢ 1.82° 73.39° 1.94¢ 8.91°
( HS) 0.20" 23.01"™ 0.38 2.28" 89.30° 4.34" 8.93"
(CA) 0. 16" 21.51¢ 0.38 2.91° 77.77° 2.85" 8.81"
(SP) 0.17% 16.98 0.35" 0.34 152.70° 3.81° 9.04"
(PS) 0.18« 29.35" 0.41° 0.23' 53.27¢ 4.43" 8.95°
(PT) 0.18% 18.94% 0.51" 0.56° 56.20° 3.15¢ 9.10"
(SV) 0.21* 21. 44 0.57° 0.21' 58.61° 4.36" 8.94°
( CK) 0.06" 10. 96¢ 0.04' 0.12' 37.72¢ 1.27" 9.06™
p<0.01
1. 3 ( di/dmax) 0 = mi/mmax
Ld—— (mm) ; d,——
(mm); m—— d;
15
° ( kg) ; mmw(
m (ke): D— : lg(d,/d,,) lg(m./



2 3
m,,.) . 3-D 1.6
(D) . Excel ~ SPSS 12.0
1.4 Duncan .
' 2
Y, = (% —-x,) /x,) x100%
Y, — pox 0.05 mm 2.1
;X 0.05 mm
Y, =x,/x, x100% 7, ( 3) <0.001 mm
Y— X 0.05 mm 0.005 ~0.001 mm
Xy 0.05 mm 0 o 1~0.25 mm 0.25
1.5 ~0.05 mm 90. 86%
K ~98.63% . 0.25 ~0.05
Sharply 10 EPIC( erosion-productivity im—  mm 1 ~0.25 mm
pact calculator) : N N o
K={0.2+0.3exp (-0.0256S,(1 -0.01S,) J} x 0.05 ~0.01 mm
S/(C +8,) ) x{1.0-0.25C/ (C +exp 1.37% ~8.29%;
(3.72-2.95C) J} x{1.0-0.7S,/ (S, +exp . 0.01 ~0.005 mm 0.005 ~
( -5.51+22.98) J} 0.001 mm  <0.001 mm :
:S,=1-S5,/100; S,— (%), SS—
(%), C,— (%); C— > > > > > >
(mg/g) o > > > °
3
1%
1~0.25 0.25~0.05  0.05~0.01  0.01~0.005 0.005 ~0.00l <0.001 D
mm mm mm mm mm mm
( HR) 44.72 £1.09"* 52,52 +0.08™ 2.69 +1.10  0.07 +0.07" 0.00° 0.00" 0.80 £0.26"
( AD) 47.50 £3.04" 45.61 +4.32° 6.24+1.14" 0.49+0.07" 0.16 £0.07" 0.00" 1.39 +0.17"
( HM) 53.90 +6.87° 44.73+6.68° 1.37+0.19°  0.00° 0.00" 0.00" 0.54+0.01°
(HS) 30.14 +4.08"  62.16 +5.23* 7.54+1.07" 0.16 +0.09" 0.00° 0.00" 0.95 +£0.22"
(CA)  40.16 £3.86™ 57.40 £3.10"™ 2.44 £0.75" 0.00+0.01° 0. 00" 0.00" 0.51 £0.24°
(SP)  36.06 +11.26"60.89 +11.40™ 3.04 +0.27°  0.01 +0.02° 0.00" 0.00" 0.76 £0.26"
(PS) 32.64 £4.87% 59.42 +4.36™ 7.25+0.91™ 0.49 £0.05™  0.20 +0.02" 0.00" 1.20 +0. 14"
(PT) 35.54 £3.12"™ 55.32£2.04™ 8.29+1.10° 0.580.10°  0.24 £0.03* 0.05=0.04" 1.59 +0.27"
(SV) 33.97 £3.14"% 57.54+2.25™ 7.92+0.87" 0.44+0.01"  0.12£0.02° 0.00" 1.55 +0.03"™
(CK)  45.34 £0.17" 52.01 £0.20™ 2.41 £0.01" 0.25+0.15° 0. 00" 0.00" 1.24 +0.02"
p<0.05
2.2 ;0.005 ~0.001 mm
N > > > > > > >
' . . > > © <0.001 mm
4 0.005 ~0.001 mm o
o 1 ~0.25 mm 2.10 ~
N 70.25 ~0.05 mm 2.31 : > > >
70.05 ~0.01 mm 0.01 ~0.005 > > > =~ ~ > o

mm . N N



4 32
4
1%
1~0.25 0.25~0.05 0.05~0.01  0.01~0.005 0.005 ~0.001 <0.001
mm mm mm mm mm mm
(HR) 40.34 £2.01"  51.21 +1.98™ 6.34+0.02* 1.0920.01* 0.51 £0.01" 0.52+0.01° 2.14+0.01"
( AD) 42.60 £7.65"  46.02 £6.50" 7.93+0.78% 1.40+0.14™ 0.76 £0.08" 1.29 +0.16" 2.31 +0.00"
( HM) 56.46 £12.10" 37.88 +13.25*1 3.34 £0.27¢ 1.05+0.33°  0.57+£0.19" 0.71 £0.36" 2.27 +0.15b"
( HS) 59.63 £5.96" 32.32+3.98° 6.53£1.56*'  0.75+0.17% 0.37+0.09° 0.41£0.17" 2.14 £0.05"
(CA) 31.88+6.72% 62.25+6.63" 4.22+0.21° 0.82+0.06% 0.43+0.03" 0.40+0.07" 2.10=x0.01"
(SP)  33.15+6.06" 59.26 +4.31™ 5.39+£1.26* 1.09+£0.26™ 0.56+0.13" 0.56 £0.12*" 2.15 +£0.02"
(PS)  34.93£2.62" 54.25+0.90™ 7.87 £1.40" 1.42£0.19™ 0.75+0.08" 0.79 £0.07" 2.21 +£0.01"™
(PT) 35.62 £3.00° 52.11+1.95" 9.04£0.77" 1.54+0.30° 0.82+0.14" 0.89+0.18" 2.22 £0.03™
(SV) 23.76 £0.55° 61.12+0.29" 11.71 £0.12* 1.62+0.02* 0.81+0.01" 0.97 +£0.12" 2.20 £0.02""
L 38.96 +0.73" 57.33 +£0.75" 2.32+0.08°  0.64+0.06" 0.38+0.03° 0.38+0.03" 2.14+0.02"
\\41&)
p<0.05
2.3 <0.05)
K (p<0.01); . .
19 .
o ( 1) ; K
K (p <0.05)
0.24 ~0.35 > > = (p<0.01); (p<
> = > > > > o 0.01); pH (p<0.05) .
0.4r 8r a
. bac bac .. ba 8 ba b2 ba L
.. 0.3 d 6f ba bed
d e
g E\é be be
= 0.2 ® 4t
g jis| d
0.1 2t
r|:_| cd
0 . 0 (1.
HR AD HM HS CA SP PS PT SV CK HR AD HM HS CA SP PS PT SV CK
TR g
1 K ’
: p <0.05 . HR( ) AD
( ) HM( ) HS( ) CA( ) SP( ) PS(
) PT( ) SV( ) CK( ) o 120+
2
5 80f
o 2 E]
R ® 40t
o >
N N N S S S O"HR AD HM HS CA SP PS PT SV CK
EysR
> > ( 3), 3
2.4 K
3
(
5) pH
(p<0.01) K (p 7



N 6
. 20
20
21
5 . K . .
X / / / / / / -
1% 1% (mg+kg™)(mgekg ') (mgokg™") (mgeg™) (mgeg') (mgeg™) P
1 0.33  0.38" 0.12 0.44° -0.03 -0.64%%  -0.53%* 0.09 0.24 0.01 0.57**
1 -0.31 0.33 -0.12 -0.13 -0.32 -0.36 -0.22 0.31 -0.28 0.32
1 0.31 -0.15 -0.11 -0.48**  -0.16 -0.02 -0.13 -0.05 0.18
1 -0.70** 0.14 -0.27 0.15 0.31 0.32 0.25 -0.22
1 0.14 -0.10 -0.34 0.08 0.10 0.08 0.41"
E (p<0.05) * % (p<0.01) o
2223 ,ROY&H 24
826 .

K o N

K K o

K
4
K (1)
(p<0.053) o 1~0.25mm 0.25~0.05 mm
K ; o 1 ~0.25 mm
3 1~0.25 mm
. (2)

(p<0.01) N N
1 Mandelbrot B B. From Chance and Dimension M . San
Francisco: Freeman 1977:1234.
2 J
° K 2002 39(4) :490497.
(p <0.05) ;

. . 1994 31( 1) :18-28.
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