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Spatial Variability of Chlorine in Hilly Tobacco Plantation Soils
with Different Sampling Scales
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Abstract: Spatial variability of chlorine in tobacco planting soils was invesitigated to provide theoretical basis for precision management
of soil nutrients in hilly areas in Huili, Sichuan Province using geostatistical methods and GIS technique with two sampling scales. In the
tobacco plantation at the small scale , the results analyzed by semivariograms indicated that chlorine content was moderately spatially
dependent, the range of spatially dependent was 828.5 m, and both structural factors and the random factors equally affected the spatial
variability of chlorine content. The results analyzed by anistropic semivariogram indicated that chlorine content had a stronger anisotropic
structure in the aspect of NE45°. According to the Ordinary Kriging Method, the equivalence of chlorine content was distributed from
northeast to southwest, and the chlorine content was negatively related to slop and elevation of the tobacco plantation. At the micro scale,
the results analyzed by semivariograms indicated that the chlorine content showed the pure nugget effect, the spatial variability of
chlorine content was fundamentally influenced by the random factors.
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Fig. 2 The distribution of soil sample sites at small scale

1.3 KBEMEEFHINE
TR o i

14 #iELE

141 WgitF ik WETHF R ISR B
Bepith, DAY J7 25 s BO HAR TR — R i
T3 75 R B FH A 3 DX 3 A A 4 R PR R BB LA O
fAX—FNRHE B I, L e /¥ SEA 1.
TR N Y 5 22 B S, R B R X A
FAE ] B A S AR DGR o e AT T
SR I A () AR S 1 OB, [ I A T K riging i B
frta, gk r:

2

N(n)
7(2 x +h)]

st ¥ W) s, by, NG
e o, 200 g 206+ R) gy v e g

o=

. - - L L .
. L L x L .
L - - L. L .

20m

20m

B3 WRETHEEMIRE

Fig. 3 Sketch of distribution of soil sample sites at micro scale
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Table 1 Descriptive statistics of soil chlorine at different scales

INis FEA%L  PfE hE EEONE| /ME bRz A5 R HU % i A3 e JEERG
IR 86 17.84 17.27 30.66 6.55 4.85 27.19 0.28 -0.04
TR 36 18.45 17.91 33.30 9.87 5.94 3220 .19 1.09
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Fig. 4 Global experimental and model-fitted

semivariograms of soil chlorine at small scale
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Table 2 Theoretical semivariogram model and corresponding parameters of soil chlorine at different scales

R HRA /M KA E/m A el HAM MmO REMAEGHE  RERK i

BRTEASE Y 0.0057  0.0552  149.00 10.3 0.148 4.785x10™

B 0.0 381 0.1218 6330.00 31.3 0.815 1.041x10™*

NRE 1000 130 e i) 0.0387  0.0662 828.50 58.5 0.847 2.153x10°
LMAAEGEA 00071 0.0552  114.00 12.9 0.148 4.786x10™*

T 0.0109  0.0553  129.90 19.7 0.149 4.700x10™*

BRIALRL 0.0 027 0.0 891 23.70 3.0 0.000 2.387x10™

FREpER 0.0074  0.0891 1.50 8.3 0.000 2.387x10™*

TR 100 20 BReR L] 0.0855  0.0891 — 100.0 0.943 2.386x10™*
LA REGHA 00037 0.0891 23.70 42 0.000 2.387x10™

rE T R 0.0098  0.0891 6.58 11.0 0.000 2.387x10™*
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Fig. 5 Anisotropic ratio of soil chlorine at small scale
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Fig. 6 Anisotropic ratio of soil chlorine at micro scale
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Fig. 7 Kriging estimates for soil chlorine at small scale
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