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Fractal features of soilmicro-aggregate and particle-size
distribution under different slope length and disturbance surface

GUO Xiaomeng'?, YAO Yun '*, HE Binghui'*, QIN Wei*
(1. College of Resources and Environment, Southwest University/Key Laboratory of Eco-Environments in
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Abstract To provide a scientific basis for the rational development and utilization of land resources micro-aggregate
and particle-size distribution under different slope lengths and disturbance surface were studied. Through field sampling
and laboratory analysis, fractal features of rhizosphere soil micro-aggregate and particle-size and its relationship with
soil physicochemical properties in the natural slope and disturbance surface in 20,40 and 60 m were investigated. The
results showed that: Soil particle-size distribution in the dominant aggregates was 0.250 — 0. 050 mm,and the content
was 33.21% — 22.55% ; Soil micro-aggregates in the dominant aggregateswere 0. 250 — 0. 050 mm and secondary
advantage was 0.050 —0.010 mm; The fractal dimension under disturbance surface was less than the fractal dimension

under natural slope length. The length of slope was longer and the fractal dimension was higher; Soil nutrient content of
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the longer slope length was higher in the order of 60>>40>>20 m; Soil nutrients under disturbance surface were less than
those under natural slope length in three slope lengths; Positive correlation between soil fractal dimension with the soil
bulk density was significant ( P<C0.01) while soil total nutrient was significantly associated (P <C0.01) and the
dimension of soil fractal under disturbance surface with soil porosity were significant or very significantly correlated
(P<<0.01 or P<<0.05). In conclusion, the fractal dimension of soil micro-aggregate and particle-size distribution better
reflected physical and chemical structure of soil in the purple soil area and more intuitively reflected the changing of soil
structure and physical and chemical properties after the disturbance, which providing a scientific basis for soil quality

evaluation and agricultural assessment in purple soil area.

Keywords slope length; disturbance surface; soil micro-aggregate; soil physicochemical properties; fractal

features
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Table 1 Basic situation of every runoff plot
/() AEBE R %
INX Y + 48 2 NS Y e MK LS W/ T B }_yt/ 0
Slope Vegetation
Number Soil type Measure Norm
degree coverage
20 m 43 3% E SR WohME 30 em 1 mX20 m 15 0
20 m H AR YT E U EFAARBM 1 mX20m 15 55
40 m 3 Hh R E SR WohME 30 em 1 mX40 m 15 0
40 m H AR YT U WEFAARBW 1 mX40m 15 60
60 m 4 gy i % E SR WohME 30 em 1 mX60 m 15 0
60 m H AR E U EFAARBM 1 mX60m 15 60
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Jiti » T 2 i DR T g A AR R R g H HEA T
3~ 4 WK BR A LR A b B R bR AN A B
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Table 4  Soil physic-chemical properties under different slope length

— 5/ LT/ L4/ iﬂ}g)/ e AL/ AR/
Measuretype (g/kg) (g/kg) (g/kg) Organic (mg/kg) (mg/kg)
Total N Total P Total K Available N Available P
matter
20 m L IHE  0.604+0.26 b 0.4040.02a 12.7940.54 ¢ 11.154+2.54a 67.79+£15.22 b 12.83+7.66 a
20 m HARYETE  0.62£0.05 b 0.4440.05a 16.2+0.51b  13.454+2.76a 85.93%12.37 ab 18.61%£1.06 a
40 m#EHHFE  0.64£0.08 b 0.434£0.09a 15.7940.34 b 13.70+0.44 a 87.77£4.71 ab 13.45%5.54 a
40 m FARBETH 0.74+0.06 ab  0.46+0.04a 16.31+£1.02b  14.42+1.06 a 103.7443.15a  20.334+2.22 a
60 mILENMFE  0.78+£0.19ab  0.45+0.06a 16.9641.20 ab 14.61%E4.69a 71.764+16.66b 15.64+8.64 a
60 m ARBEK  0.98+0.21 a 0.464£0.08a 17.7840.58 a 16.12+7.54 a 102.90£10.11 a 20.90£7.00 a
— HRER/ T/ (g/cm®) B/ % TEILB/ % SAL
Measuretype (mg/kg) Bulk Non-capillary Capillary BB/ %
Available K density porosity porosity Total porosity
20 m ;3 7 91.57+3.80 a 1.33+0.05 b 9.16+0.47 a 37.4240.65 ab 46.58=+0. 84 ab
20 m H 2R BT 116.14+20.08 a 1.4540.05 a 8.54+1.03 a 40.44+3.39 a 48.98+4.2 a
40 m # B Hh R 116.28467.57 a 1.3240.05 b 9.59+1.98 a 37.44+0.9 ab 47.0342.23 ab
40 m H SR B 178.53+95.38 a 1.3740.06 ab 9.20+0.52 a 37.30+1.48 ab 46.50+1.56 ab
60 m 4L bR 140.84+61.20 a 1.3240.06 b 8.44+1.80 a 37.3640.72 ab 45.80=+2.25 ab
60 m R K 199.284-125.54 a 1.2840.09 b 8.48+1.23 a 34.8841.44 b 43.362.09 b

2.4 FENEBETELESMEHSEAEROERX MK LRI BEATHOCHE 7 45 2R 1K 5,
T SRR eI P 2 R IR A A S A I IR A
XPTsh . AR TR RS R (P<T0.01)  [R]B iR S A K B A A S B

RS HMyMRREAXERTLESBEHSEAERHEXESH

Table 5 Correlation among fractal dimension and physic-chemical properties in different slope length and disturbed surface

It 3l Hh 3% A 1t 2l o 2 UKL 9K 3 T G ] H 4K Bl Th] 0k
BT BRI IE AE L T TE 4% AR IE 4E%L T TE 45
} Micro-aggregatefractal Particle distribution Micro-aggregatefractal Particledistributionfractal
Indicator dimension in fractal dimension in dimension in different dimension in different
disturbed surface disturbed surface slope length slope length
ANE 0.993™ 0.998" 0.986"" 0.992"
A ALBRE 0.437" 0.404" 0.180 0.231
BEAKE 0.781" 0.788" 0.208 0.256
EB LB E 0. 499" 0.457" 0.663" 0.687"
A PLB 0.228 0.258 0. 217 0. 204
£ A 0.972" 0.977* 0.981" 0.978"
LTk 0.995" 0.996" 0.995™ 0.998™
g 0.409" 0.398" 0.681" 0.665"
sl fi7 &L 0.068 0. 085 0.079 0. 080
A 0.192 0.175 0.238 0.226
Lyl —0. 047 —0.039 0. 006 0.012

e x FR 25K B E KT (P<C0.05) , % KR 2 5840 8. F K- (P<<0. 0D,

Note: * represents significant at the P<C0. 05 level; *x represents significant at the P<C0. 05 level.
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T A B P AR 5 T A BORVBORE 43 2 8K ) 4 4l
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R A
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TR G5 A BEAE HRBTHUBR R 3 By B R T L - 3 1A
BB FE A F5 K FLBR L )3 24 . BE P9 33K L
FARIFR S B 27 & A S o VA 3R A2 AR T 11—
ANEESEbS . AT B AR T AN S
Lo AN TR) A A T o T e 398 ol 1 3Rk R JSORE 2 A2 114
SN XE S AR R AR AR M R AR R A
TR 6 i R T 5 S R R R M S BY
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BTE ] v B DCObR S Lo BR s R B 4 1 Bl A2 4 S P Ak
LR AR S MK 3R IR B SR B0, AE
AWFFE T AR T A2 N T E7E A 5K
BTN AR /N XN A R 8 B . S Bl 3%
1 SR TR AN T F AR BT Y A S AR AT 2R A
ARV A5 PF T 38 Gl A1 3R M RO 20 A A 3 S
FES . F IR RRTERAE LI 105 A AN
A 22 A A T it FES 0 s R 5 2R 5 i ik
PRRL R EZ RS . EARBKTT R —
oo — A A ML AL Oy AR AR A B R R )
BEIM T Mo - A LY Y R IR A MU 8] A AL
JBUIE 45 VY48 52 T 8 A5 1 22 4 v T
bR SR ARBR M RS EYE T
YUl 2T A I HLICROBR L 07 T AR L 4 )8 B
ML, LR A R AR X R . MR )
WA B RS T 1Y 45 F 15 DAk A T A
T Bl A M 2 OR8] f) JBE 45 7 B O

BB AR A BIF g 2 WY M DR A3 OE 2 B0

Gl B R MR O 2R B L BRI DR 45 ) 119 00 4 KU
AN, B A RIF a5 S REENE. AR5
2 b MR AT SR A s S U, A A ) 38K B 3l
RN R RN T AR T 9 30 P 4
B PR, R 4R BGBOR B T N 8l
Mo AE— e b O T B A A AR E L AT
f e YRR /I LR AT BE S AR BT b A
PR R A L o0 4 LA L AR R 9 4 4
i S L A 9 B0 A A SRR AT B A () B A AR
B3 W) B AT AL T R UKL B AT — 5 1 IR 4 1
S DT 52 55 7 VA 3R 0 9 g R G s 2 T 4 3l b
R AW T A st sl 15 A AR R
S B 4E 5 S AT, e e P Al P o ) £
ST R AR BRI 2 A VIR G R R A
Fr 53 () A 8 73 0 4 K0 5 A S 35 A G L T ] P IR
NAE—ERRIE LW L R A5 N fL B
SR T 45 I 2R 5 S e e A O
YA AN ISR O T R R R RIS .
SR AL B BE AR N BCE e A B B SRR O . T
TEARBA T, IR ZA R I 2 EPME
FH - 980/N 1 66 TR X e J2 A6 e i ISR 1 3 AR U A
B BT LA LB [R) M 23 IR 2 B i R OGP R 3k
EZIRTE

TR

- BRI 2B A A L R AR R 2 B
ANTR) PR B A AR A B A, 4 58 UKL 4 A R 0. 250 ~
0.050 mm H 1k #oki g% . 0. 050 ~0. 010 mm ¥k #
P, IR A 0. 250~0. 050 mm A AE
R R AR ARL S, P Eh R sy
TEHEEUINT A RS S BY 53 8 4E 850, KK 43 B
ARG . PR R SR S R )60 m>
40 m>20 m,3 P 3 20 i 3R AL 3R Y 4 1R 4
B/NT BRI 5500 . R B 4E5E 1
BT SN B E IEM O (P<<0.01), [ LA RS
A B A (P<C0. 01) , 4 3h b 22 F i + 18 4
TE 2 55 [A) 4 38 L B BE 2 W moA B A O (P <<
0.013% P<<0.05),
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