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Tab. 1  Descriptive statistics of soil particle size distribution and related fraction dimension
n PK—S] PK*SZ
31.73% 9.69 30.55 11.03 56.94 0.019 0.224
34.84% 4.51 12.94 21.75 46.16 0.912 -
33.43% 12.33 36. 88 5.94 62.18 0.321 -
2.82 0.07 2.33 2.52 2.93 0.005 0.060
Pey  Pr_s Kolmogorov — Smirnov
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2
Tab.2  Soil particle size distribution D values at separate soil textures ( RZ) 0.975 =0.997
N 1% 1% 1%
88 21.08D 30.95b 47.97A 2.89
155 30.39C 35.73a 33.88B 2.84
c, 0 (3.
93 42.81B 36.87a 20.32C 2.75 4
5 54.74A 37.66a 7.60D 2.59 )
; C
80 W ;
y=-1343x+411.0 A C.+C
Rem 0830 gk (G +0)
60 e ;
< C,/(C,y +C)
W 40 i
= _':-4.?.811\2‘*'158. <25%
= 20 R*=0408
y=1781x-469.5
R2=0.902 : 25% ~T75%
0
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Fig. 3 Relationship of D value to soil composition
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Tab. 3  Semi variogram function of soil particle size content and D values and its interpolation precision
C, Co+C  Cy/(Cy+C) Range R? RSS RMSSE r
40.00 84.10 47.56 0.16 0.997 53.4 1.022 0.643
9.41 22.35 42.10 0.12 0.978 6.53 1.055 0.591
65.80 151.00 43.58 0.27 0.979 204.00 1.028 0.642
0.00161 0.00387 41.60 0.17 0.975 1.55E-07 0.954 0.617
- RMSSE o (n=341).
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Fig. 4 Semi variogram of soil particle size content and D values
4
Tab. 4  Soil nutrient contents at different D value groups
/('g/kg) /( g/kg) /( g/kg) /(' mg/kg) /(' mg/kg) /(' mg/kg)
>2.9 24 1.63Aa 0.94ABa 15.64Aa 108.28 ABab 23.20Be 175.52Aa
2.8-2.9 208 1.58Aa 0.99Aa 12.89Ab 114.69Aa 42.38Ab 142.65Ab
2.7-2.8 92 1.15Bb 0.79Bb 8.42Bc 102. 83Bb 53.08Aa 104.29Bc
<2.7 17 1.01Bb 0.67Bb 6.99B¢ 96.07Bb 56.96Aa 81.80Bd
D N N N
( 5) RMSSE (
1 r 0.591 ~0.643( P <0.005) 0.469™ 0.373™* 0.412"* 0.166*" 0.375** P
o 5 0. 000) (r=
-0.325"") . D 0.1
(4
; D 2.8-2.9
; 2.7-2.8 <2.7 >2.9
D
o ; D >2.9

2.3
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Fig. 5 Spatial distribution of soil particle size content and D values
D <27 D o

Tab. 5 Relationship of mass fraction of soil particle

and D Value to elevation organic matter

2.4
2.4.1
D P P
5 -0.510** 0.000 -0.350**  0.000
-0.115" 0.034 -0.097 0.073
D 0.444** 0. 000 0.310** 0. 000
0.450%* 0.000 0.263%* 0.000

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Tab. 6 Mass fraction of soil particle on different terrains and corresponding differences in D values

/%

/%

/%

29.91 +9.86Ab
32.42 +9.73Aab
32.84 +£7.84Aa
34.44 £9.95Aa

34.41 £3.95Bc¢
32.92 +4.75Bd
36.57 +3.78Ab
38.79 £5.45Aa

35.68 £11.99Aa

34.66 +13.16ABa

30.59 +£10.13Bb
26.77 +13.3Bb

2.83 £0.06Aa
2.83 +0.07Aab
2.81 £0.05Ab
2.78 £0.08Bc

7
Tab. 7 Mass fraction of soil particle in different soil types and corresponding differences in D values
/% /% /%
31.63 £12.97Aa 34.72 +7.29ABab 33.65 +£20.09ABab 2.82 £0.09Aa
32.19 £7.92Aa 37.98 £4.09Aa 33.93 +8.5ABab 2.83 +0.04Aa
31.72 £10.43Aa 37.49 +£4.18Aa 30.32 +£9.99Bb 2.81 £0.06Aa
28.09 +£5.54Aa 33.61 +4.08Bb 34.67 £13.03Aa 2.83 £0.07Aa

8

Tab. 8 Mass fraction of soil particle in different crop rotation patterns and corresponding differences in D values

/%

/%

/%

— 29.78 +8.64ABab

33.50 +£8.58Aa

26.78 +6.38ABb
33.32 +£10.3Aa
24.90 +5.31Bb

32.59 £9.99Aa

35.88 £1.92Aa
35.47 £4.13Aa
34.33 +4.18Aab
33.10 £4.08Aab
32.09 £3.05Ab

34.64 £4.84Aa

30.62 +9.12Bb

34.75 +11.53Bb

38.89 +£9.21ABab

33.59 +13.38Bb
43.01 +6.46Aa

32.77 £12.71Bb

2.82 +0.05Bb
2.83 +0.06ABb
2.85 +0.04ABab

2.82 +0.07Bb

2.87 £0.02Aa

2.82 +0.07Bb
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Spatial Variation of Soil Particle Distribution and Its Fractal
Dimensions in a Tobacco Planting Area
—A Case Study of Luliang Tobacco Growing Area

LI Qiang' LI Zhiwei’ WANG Quan’® LUO Wei® ZHOU Jiheng'

(1. Tobacco Research Institute Hunan Agricultural University Changsha 410128 China;
2. Sichuan Tobacco Industrial Corporation Chengdu 610017  China;
3. Guangxi Tobacco Industrial Corporation Nanning 530001 China)

Abstract: Based on GPS technology 341 soil samples were collected from areas in Luliang County. Descriptive a—
nalysis characteristics spatial distribution of soil particle and its fractal dimensions ( D value) were studied. Rela—
tionship between D value and soil particle distribution as well as the main nutrients were analyzed and special atten—
tion was paid to the influencing factors of soil particle content and D value. The results indicated that there were
significant or very significant differences of soil particle content and D value between different soil textures: light
clay > heavy loam > medium loam > light loam. The opposite was observed with the content of sand and silt.

Mean of D value was 2. 823 with an amplitude of 2. 524 ~2.928. D value had a highly significant positive correla—
tion with the weight percentage of clay soil ( <0.002 mm) and at the same time a highly significant negative cor—
relation with the weight percentage of sandy soil ( >0.05 mm) and silt (0.002 —0.05 mm) . There was a moder—
ate spatial correlation between soil particle content and D value. The spatial variability was determined by structural
factors and random factors and the variable range was only 0. 12 —=0. 27 km. The spatial autocorrelation was of a
narrow scope and the spatial distribution was mainly with an east — west trend with high and low values of regional
differentiation. There was a highly significant positive correlation between D value and total N as well as total K

total P available N and available K while there was a highly significant negative correlation between D value and
available P. Altitude organic matter soil types terrain and rotation pattern mode had significant effects on the

soil particle content and soil particle size fractal dimension.

Key words: tobacco soil; soil particle distribution; fractal dimension; Luliang



