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Fractal features of soil aggregate under different artificial
forests and their relationships with main aggregate
prosperities in Gullied Loess Plateau

FU Gang,LIU Zeng-wen,CUI Fang-fang

(College of Resources and Environment , Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract; [Objective] The research is to study the fractal features of soil aggregate and their relation-
ship with the main aggregate prosperities to provide theoretical instruction for preventing the soil degener-
ation and reducing soil erosion. [Method] Based on the fractal theory,the fractal dimension of soil aggre-
gate of six artificial forests and natural meadow in Gullied Loess Plateau was analyzed. [Result] Results
show that the fractal dimension of soil aggregate in pure stands of black locust is the smallest. The fractal
dimension of layer 0—10 cm ranged from 2. 252 5 to 2. 757,and the correlation between the total quantity
the aggregate of 5 mm and 0. 5—2 mm was very significantly, but not significant to others. The fractal
dimension of soil aggregate of layer 10 —20 cm ranged form 2. 529 4 to 2. 701 7,and it was significantly
negative correlated to the total amount aggregate of =5 mm, but not significant to others. [Conclusion]
There was remarkable negative correlation between the fractal dimension of soil aggregate and the total a-
mount water- stable aggregate of 0. 25 mm, ASI (aggregate stability index) , MWD (mean weight diame-
ter) and GMD (geography mean diameter).
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Table 1  Amount of aggregate and aggregate fractal dimensions

AR L ADR S i/ (g kg™ D)

SR T
N Tk + 3 /cm The amount aggregate of each diameter Z;ﬁ/'ﬁé‘i&
Forests Soil layer _ _ _ . rdtt,d
=5 mm 2~5 mm 0.5~2mm 0.25~0.5mm <<0.25 mm dimensions

S AR 0~10 227. 4 382. 4 261. 4 87.1 88. 1 2.7329

Pinus tabulae formis 10~20 259. 3 401.7 226. 2 38.1 74.6 2.7017

IR X il # 0~10 194.5 277.5 296. 2 148. 1 160. 2 2.757 0
Pinus tabulae formis X

Robinia pseudoacaia 10~20 293.1 264.7 249.9 61.4 131.0 2.659 9

TS XA 0~10 225.2 280. 8 274.5 137.3 142. 8 2.7315
Pinus tabulae formis X

Platycladus orientalis 10~20 328.5 268. 7 198.0 59. 1 145.7 2.618 3

Ak 0~10 268. 3 330.9 256. 0 128.0 94. 3 2.703 4

Platycladus orientalis 10~20 235.9 132.7 240.0 43.3 81.8 2.650 5

LR 0~10 576. 1 216. 3 134.2 29.5 44,0 2.252°5

Robinia pseudoacaia 10~20 405. 5 211.5 185. 2 56. 9 140.9 2.529 4

AL XA ) 0~10 414.6 234.0 226. 8 35.2 89. 4 2.5317
Pinus tabulae formis X

Sophora davidii 10~20 334.0 254.7 261.3 45.8 104. 1 2.624 3

KeBR T 0~10 256.5 335.1 240.9 80. 3 113.2 2.700 9

Natural meadow 10~20 316. 2 363. 2 203. 8 40. 1 7.67 2.646 1

Wi 1Al LUA R N TR 3R o A fe L )= R WD JE 48 2. 252 5~2. 7570, HE 5
FLARA AR, 6 Bl AR HL A R SR FE B b 0~ 10 em  RECN 18. 2456, 53 JE 4 B K /INLT A il e >< i) A
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Table 2 Correction between soil fractal

s and the total amount aggregate of each diameter

R TR 2 - e AR 4 0~10 em £ /2

The total amount

Soil layer of 0—10 cm

10~20 ecm + 2
Soil layer of 10—20 cm

aggregate of
each diameter

o] -

Regression models

[EEEY

Correlationcoefficient

[1] J 465 25 o R %

Regression models Correlationcoefficient

W, (>5 mm) D=3.0359—0.013 1W,
Wy (2~5 mm) D=1.977 7+0.022 2W,
W5 (0.5~2 mm) D=1.816 7+0.033 7TW;4

W, (0.25~0.5 mm) D=2.347 740. 030 6W,

W5 (<Z0. 25 mm) D=2.237 2+0.037 6W5

—0.991 5"~ D=2.894 4—0.008 4W, —0.878 6*
0.719 3 D=2.5551+0.002 9W; 0.485 8
0.966 3** D=2.408-+0.010 1W; 0.541 4
0.804 7 D=2.771 2—0.028 1W, —0.509 8

—0.7937 D=2.752 7—0.011 1W; —0.651 4

Weox . BEME(P<0.05); % x . BB EHM K (P<<0.01).,

Note: . Correlation is significant(P<C0. 05); * x ., Correlation is very significant(P<Z0. 01).
F3 BIRFABRFABAINIEREKBEUEANARRBEERE
Table 3 Composition of soil surface water-stable aggregate and soil aggregate stability index (ASID)
HRLBOK R FEARLALIR (g - kg ) .
N T HK + )2 /cm The water-stable aggregate of each diameter ﬂgﬁéﬂ(/\t tk
Forests Soil layer ~ _ N
=>5mm 2~5mm 0.5~2mm 0.25~0. 5mm <0. 25mm ASI
s 0~10 56. 8 195.2 312.0 58.3 312.8 1.99
Pinus tabulae formis 10~20 116. 7 211.4 285. 6 40.5 272.1 2.27
AL >R 0~10 19.7 63.7 179.5 119.3 610. 2 1.57
Pinus tabulae formis X
Robinia pseudoacaia 10~20 24.0 58.2 216.9 109.7 601.9 1.70
AL XA 0~10 53.7 140. 7 256. 3 67.9 447.9 1.96
Pinus tabulae formis X
Platycladus orientalis 10~20 12.1 40. 8 161.6 120. 668. 1 1.52
ik 0~10 102.1 175. 6 265. 0 61.7 302. 2 1.97
Platycladus orientalis 10~20 75.9 211.2 313.4 58.0 230. 1 6.21
b 0~10 200. 4 165.3 361.7 145.3 476.0 2.28
Robinia pseudoacaia 10~20 61.8 104. 0 236. 2 123.9 426. 6 1.88
A >R 0~10 144. 3 165. 1 255.9 41.1 343.1 2.12
Pinus tabulae formis X
Sophora davidii 10~20 11.7 86.7 308. 8 126. 8 447.3 1.82
FoBR 3 0~10 118.7 184.7 225. 4 54.5 317.5 2. 14
Natural meadow 10~20 119.6 200.0 239.1 43.9 312.3 2.07
3 KM, 0~10 cm £ 2, I #E 4 bk 1 1 1A B RE E P e v CAST S 2. 28) , di 4 < 3 MR T 58 Ak i
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Fig. 1 Relationship between fractal dimension and mean weight diameter of soil aggregate
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