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Experimental plot and sampling sites
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Table 1 Physicochemical properties of soils under different patterns of hedgerow
e + R g% wE SILERE AR 4 & 554y Total nutrient L F5 4y Available nutrient
i3 PLELE Soil particle size( % ) Bulk Total Organic (gkg™") (mgkg™")
Treatment . )

Slope No. Wk Bk T density  porosity  matter P N o BRE AR A

Sand  Silt Clay (gem™) (%) (gkg™') qn TP TK AN AP AK

20° T1 59.77 21.48 18.75 1. 46 49.71 6.38 0.59 1. 06 20.77 26.11 10.09  45.29
T2 58.52 22.02 19. 46 1.39 50. 14 7.34 0. 68 1. 14 21.05 33.45 11.04 49.02

T3 55.31 24.91 19.78 1.38 50. 19 6.70 0.61 1. 11 21.34 32.38 11.22  46.97

13° T4 61.11 19. 28 19. 62 1.43 46. 35 5.88 0.53 1.04 20. 25 25. 86 7.76  45.81
T5 59.15 20. 45 20. 40 1.34 49.20 7.07 0. 62 1. 11 20.91 33.18 8.09 47.91

T6 59.32 20. 62 20. 06 1.34 50. 05 7.10 0.61 1.12 20. 32 30. 40 8.26 54.51
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Table 2 Composition and fractal dimension of soil micro-aggregates under different patterns of hedgerow

. T A B AR 4 ik Micro-aggregate distribution (% ) I Y KL LIPS

WE AELT ' e ,
Fractal Correlation

Slope Treatment No.

2 ~0.2 mm 0.2~0.05mm 0.02~0.05 mm 0.002~0.02 mm <0.002 mm dimension coefficient

20° Tl 47.56a 5.68c 14.16b 23.29a 9.32b 2.671be 0.968 **
T2 42.13b 12.28b 11.60cd 21.58ab 12. 40a 2.706a 0.979 **

T3 39.90be 11.59b 13. 03be 22.96a 12.54a 2.710a 0.976 "

13° T4 44.35ab 13.29b 18.26a 14.54d 9.56hb 2.655¢ 0.989 "

TS 37.00¢ 24.80a 8.69e 16. 71cd 12.81a 2.701a 0.992 "

T6 36.37¢ 23.93a 9. 66de 18. 79bc 11.75a 2.692ab 0.989 °*

7 Note : [ 51 A [5] 52 £ & 78 4k P 6] 22 5 8 2% (p <0. 05) Different letters within the same column mean significant difference between treatments

at 0. 05 level; * % p <0.01; F[d] The same below
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Fig. 2 Slope distribution of soil micro-aggregates composition under different patterns of hedgerow
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Fig. 3 Slope distribution of fractal dimensions of soil micro-aggregates under different patterns of hedgerow
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Table 3  Soil aggregate structure under different patterns of hedgerow

ez Ak ¥ 2 5 1 BRAR L (% ) A (% ) IR SR (%)
Slope Treatment No. Aggregate state Aggregate degree Dispersion coefficient Dispersion rate
20° T1 2.70b 5.12b 0.26a 94.61a

T2 5.87a 10. 76a 0.20b 88.55b

T3 5.78a 11.32a 0. 18b 89.36b
13° T4 3.45b 6.06b 0.24a 92.59a

T5 6.89a 11.35a 0. 18b 84.92¢

T6 6.79a 11.42a 0.20b 85.57¢

2.4 EMERXTIERBARGCIHERSEN
TR EYHE K

R o, A 5 i B R 4 TE 4k 5
5L BT YDA OG . AR SCAE T R A R K
O3V 2 BT A () 6 A A R A 2 | B M BT K
AR T B A P (3R 4) o &5 2R 3R B, 20° /1
13°37 BE R, X B8 L IR AT R AR A TR 4% S 0.2 ~
0.05 mm .0.02 ~0.002 mm, <0.002 mm i & i 5
e di FIEA DG, 52 ~0.2 mm 0. 05 ~0. 02 mm $r 2 %
HERPENMALE, 5 LA EEAAMC, HREE
F 5B AP A A A A SO
A 1 5 3 B 3 AR OG5 AT ROIR B AT R
PRERAEIEAH G s 570 HOR B 20 IR R B 5t 2 el
BFLIETARL,

Y E BT, & 6 ) 8 M 1 3 AT 3R A o JE
AR HAS [RGB Ak BT B AT 2R TR 1Y
A DG S A 5 A0 0 R - A S AL H
FETEW W22 5 o B S, DAAEL ) 8 BB Bl M . - e 45

o, /N L S B R AL (R 1) L
Sy YRR S B AL B A SR B A B B A G AR
JEB Y], Hrp MR A AT, R
R LB Bk B F K o R, B 4R
A TR]RL A ATREL | 37 73 B AT 5 TR 5 14 1 5C 28 20/
TR B X B R ) R R RS o R A
AR AT B RO ) B RS A B 3 . X AT RE R A
Yy AR 1 A AR AR A Y M b A W AR T
AP e - b 4 A 3R P ol P SR A e, (H AR W)
B 5 ARy i TR A5 A 4 AN [R] Gl AR L 97 23 M
VAL 3R PR 7 o A T b A 15008 TR o 5 A g
sl /N H TR A T L A B AR ek
VB BRER AR B, DT D6 3555 1 B 5 b - M fRl AT 2R
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PRI, 2 85 - A A S 0 e 3 Gl DA SR A 43T 4
B BB — & FREE I RAE LW BPE B I 45 (5%
3 HE T 4 e A A K e ol BE D 4 55



1074 + bt

¥

49 %

x4 EYEEATIEMARGCOBERSEUEREARSEHIEXNE

Table 4  Correlation of fractal dimension of soil micro-aggregate with physicochemical properties and aggregate structure under different patterns of hedgerow

Kb ¥ 4 5 Treatment No.

K+ Factors
Tl T2 T3 T4 T5 T6

GRS 2~0.2 -0.958 " -0.674"° -0.594" -0.958 " -0.871"" -0. 666"
PR 0.2 ~0.05 0.982"* 0. 496 0.648 " 0.946 " 0.667 " 0. 450
micro-aggre 0.05 ~0.02 -0.973"" -0.046 0. 260 -0.969 " 0. 360 0. 406
gate size(mm)  0.02 ~0.002 0.917 ** -0.464 -0.256 0.909 ** 0. 097 0. 274
<0.002 0.990 ** 0.958 ** 0.960 “* 0.981"* 0.986 " 0.985"*
25 % Bulk density -0.201 -0.574" -0. 405 0.207 -0. 486 -0.397
S FL B EE Total porosity 0.701" 0.154 0.779 ** 0. 267 0.554* 0.590*
F HLJE Organic matter 0.801"" 0.589" 0.541° 0.908 ** 0.535" 0.571"
4% Total N 0.855"" 0.728"" 0.735"" 0.884"" 0.561" 0. 649 *
W f% % Alkaline hydrolytic N 0.887 " 0.858"" 0.884"" 0.914"" 0.701* 0. 660 *
15 %0 Available P 0.780 ** 0.502 0. 663 * 0.902 ** 0.675" 0.379
[ BRI Aggregate state 0.788"* 0.554 0.638" 0.785"" 0. 655" 0.613*
A1 B i Aggregate degree 0.845"* 0.618* 0.612° 0.840"" 0.740"" 0.689 "
A3 Hi ZHL Dispersion coefficient -0.304 -0.280 -0.282 -0.957 " -0.513 -0.684"
L Dispersion rate -0.697" -0.454 -0.528" -0.685" -0.380 -0.448
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COMPOSITION AND FRACTAL FEATURES OF SOIL MICRO-AGGREGATES
IN SLOPING FARMLAND WITH HEDGEROW

Pu Yulin'?® Xie Deti"?" Lin Chaowen' Ding Enjun'’ Zhang Kun'® Wei Chaofu'"’
(1 College of Resources and Environment, Southwest University, Chongqing 400715, China)
ge o, Y gqing
(2 College of Resources and Environment, Sichuan Agricultural University, Chengdu 611134 China)
ge o & Y 4
(3 Chongqing Engineering Research Center for Agricultural Non-point Source Pollution Control in the Three Gorges Reservoir Area
Chongqing 400715, China)
(4 Soil and Fertilizer Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China)

Abstract Based on a long-term (13 a) experiment on effect of hedgerows controlling soil and water loss, composi-
tion and fractal features of soil micro-aggregates in slope farmlands with established hedgerows were studied with mathemat-
ical statistics. Results show that compared to the pattern of traditional contour cropping, the pattern of contour cropping
plus hedgerows obviously increased the content of soil micro-aggregates, <0.2 mm in particle size, especially the fraction
of 0.2 ~0.05 mm. Hedgerows significantly increased soil micro-aggregate fractal dimension (D) and aggregation degree,
reduced relative enrichment of soil micro-aggregates small in particle size at lower slopes, and optimized slope distribution
of soil large-and small-sized micro-aggregates. The soil micro-aggregate D values reflect soil physical properties, soil fertil-
ity, and erosion-resistance of slopelands under the pattern of contour cropping plus hedgerow in the purple hill region.

Key words Hedgerows; Soil micro-aggregates; Fractal features; Slope distribution



