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Table 1 Landform and climate conditions of the sampling sites
: 2K ., FEREE/C K /mm
5 RAFH AL “R H — AVCI’:C Avera :‘:"mnu"ll FALAE )
Number Sampling sites Longitude Latitude Terrain & (g ° ° Crops
temperature rainfall
e BN T I B
1 AMATIARS ey 459’56 ¥ J5 Plain 5.6 594.8 Tk Corn
Yongfa Town in Gongzhuling in Jilin
M T AR X A1 3 24k 7 B
2 nE 125°42'3"  44°26'58" ) 4 521.0 Ek C
The suburb of Dehui City in Jilin Wavy low-lying plains 7 * Corn
B TG JR U T R B AR A BT
3 Harbin Academy of Chinese Sciences 126°37'56" 45°43'44" SEJE Plain 3.5 402.0 F K Corn
Ecology in Heilongjiang
SR T AR T S B A A g
4 Shenli Village in Gonghe Town in  126°47'29" 47°25'46" SF-J5 Plain 1.0 550. 0 S lj
Helen in Heilongjiang Poybean
5 RIBILAL S TR X 126°41'33" 48°14'17" TR 0.2 553.0 RE
The suburb of Beian in Heilongjiang Wavy plain Soybean
TR L O T U VLA .
6 Haijiang Town in Nenjiang 125°40'44" 49°27'51" 5 Plain 0.4 575.0 -
Soybean

City in Heilongjiang

1.2 #Hmi
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., R Edwards 255048 H 5088 75 20 80 L e
B RN L AT . AT B A H R 45 )5 .
P Gl PR 8 A = JC-3 B R Sk 2R 75 Ak BEIL
24 kHz,150 W) /0 AL B 15 min, 8 4 398 W0 i
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f&.0. 002 ~0. 020 mm ¥ kA Pl T AL & & A
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2) - ETOHLITURL AL RE S 1 S BRI e =L B2
WA AE ML FR A, 30% H, O, 43 i A WL G
B AR 0.5 mol/L NaOH 3 ¥, I 7 B i
pH ZERKREF G, &M 7 (21,5 kHz, 300 mA)
AYHX 30 min )5, MR Stoke JE I BT A 52 B DT E B [E]
FPUNF 2 pm WER . EEHRREZER T AT
INTF 2 pm BB A IR At R 9 4k S TR
FIG 4335 BB, 43 ) 5 B R AR 4 &

M E . EHIRE BRI Mn#
7 A7 BB 5 191 R 8 200 I 4 605 7 WAL 325 300 5
i S, B —H 86 b H @ Tk I 2 B s NaOH 6 fil—
KU P 0 A B 5 TR A A 4 1 I 5 M R
# 1 mol/L HNO, Ml 2 224 # : ¥8 2 mol/L HNO,
I A R
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Table 2 Fractal dimension of soil particles of black soil

- T R R THUBRL/ % Inorganic particles ST e B AHHLEHLE A K/ % Complexes 53T Y K
No. Layers of <0.002  0.002~ 0.200~ Fractal ~ <C0.002  0.002~  0.020~  0.250~  >>2.000 Fractal
profile mm 0.200 mm 2.000 mm dimension mm 0.020 mm 0. 250 mm 2.000 mm mm dimension

A 32 19 43 2.85 15 30 51 1 0 2.78

AB 23 20 46 2.82 26 22 45 1 2 2.87

1 B 26 23 45 2.82 32 19 42 1 0 2.91
BC 27 21 47 2.83 22 22 45 1 1 2. 86

C 25 20 48 2.82 27 21 41 1 1 2.89

A 34 16 40 2.87 33 17 37 0 1 2.93

AB 28 18 43 2.84 23 14 44 5 1 2.88

2 B 24 19 49 2.81 27 19 39 0 1 2.90
BC 22 19 50 2. 80 26 16 41 0 1 2.90

C 21 16 55 2. 80 26 10 46 0 0 2.92

A 28 16 46 2.84 16 23 40 1 1 2.82

AB 32 16 46 2.85 16 23 39 0 0 2.82

3 B 26 18 45 2.83 18 23 37 0 0 2.84
31 18 44 2.85 23 17 35 0 0 2.89

A 28 22 34 2.85 12 25 31 6 3 2.78

AB 32 23 35 2.85 24 23 25 2 1 2.89

4 B 32 25 35 2.85 24 24 25 0 1 2.89
BC 22 22 36 2.82 22 24 25 1 1 2.88

) 32 28 33 2.85 17 27 25 0 0 2.84

A 36 24 32 2.87 ) 34 27 3 0 2.66

AB 30 25 32 2.85 8 28 29 2 2 2.74

5 B 31 27 33 2.85 12 30 23 2 0 2. 80
C 36 29 26 2.87 19 27 19 1 0 2.87

A 39 27 26 2.88 19 26 18 2 0 2.87

AB 45 23 23 2.90 12 19 17 13 4 2.82

6 B 44 28 21 2.89 23 23 16 2 0 2.90
BC 39 27 23 2.88 20 28 14 1 1 2.88

C 39 27 23 2.88 24 23 14 1 0 2.91
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Fig.1 Correlation analysis of the fractal
dimension of inorganic particles and its

content of northeastern black soils
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Fig.2 Fractal dimension distribution of inorganic
particles in northeastern black soils
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Table 3 Correlation between fractal dimension of
inorganic particles and complex and the fertility in

northeast black soil in northeastern China
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Abstract Soil structure is the material base of soil fertility and has an important significance in soil
fertility. In order to study the relationships between soil particles and the fertility of black soil in north-
east China, fractal dimensions of soil inorganic particles and complex were calculated by the particles
fractal theory. The distribution characteristics of black soils in northeast China and its relationships with
soil fertility were analyzed as well. The results showed that the fractal dimensions of black soil inorganic
particles in northeast China were 2. 80-2. 90, significantly correlated with the entire size fraction. The
fractal dimensions of complex were 2. 66-2. 93, correlated positively with clay and negatively with silt
complexes. The regression equation(y=288. 18x— 60. 732" +10. 572°) between the fractal dimension of
inorganic particles and complex showed that inorganic particles and complex organic could decrease the
fractal dimension,and might decrease soil complex degree because of low temperature and increase the
fractal dimension of soil. Association analysis between the fractal dimension of soil particles and the fer-
tility confirmed that inorganic particles and complex organic could increase soil nutrients storage capabil-
ity,and might release nutrients gradually in the process of mineralization. It can be concluded that the
fractal theory could be taken as a quantitative indicator explaining the mechanisms of inorganic com-
pound particles and soil structure and indicating fertility characteristics under the conditions of the frac-
tal dimension of soil.

Key words black soil; inorganic particle; organic-inorganic complex; fractal dimension; soil fertili-

ty
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