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Abstract: [ Purpose] The purpose of this paper was to provide a theoretical basis for scientific
management of tobacco planting soil and improvement of tobacco quality. [ Method ]| Based on the

methods of spatial autocorrelation, semi-variance function and fractal dimension, the spatiotemporal
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variation of soil main nutrient from Xiangxi area were studied. Two sets of data were used for analys-
is in this study in 2000 and 2015. [ Result] From the basic statistical characteristics and distribution
frequency point of view, in the past 15 years, the average content of alkali hydrolyzable nitrogen in to-
bacco growing soil in Xiangxi had increased from 119.60 mg/kg to 147.01 mg/kg, with an increase
rate of 22.92%. The average content of available phosphorus in tobacco growing soil in Xiangxi had
increased from 7.26 mg/kg to 38.15 mg/kg, with an increase rate of 425.62%. The average content of
available potassium in tobacco growing soil in Xiangxi had increased from 164.62 mg/kg to 219.34
mg/kg, with an increase rate of 33.24%. The results showed that the soil available potassium in-
creased significantly. From the view of temporal and spatial variation, the nugget effect values of ni-
trogen, phosphorus and potassium contents and the fractal dimension value of D increased, but the
value of Moran’s I decreased. From the temporal and spatial distribution changes, in 2015, the con-
tent of soil available nitrogen became more suitable for tobacco production, the areas of appropriate
and high content levels increased significantly, increased by 5.93% and 29.53%; and the “low” rating
dropped to 35.45% lower than in 2000. The content of available potassium in soil in 2015 “high” and
“high” level of the area increased significantly, increased by 25.98% and 55.30%; and the “low” and
“low” rating declined sharply, respectively, than in 2000 decreased by 27.49% and 57.14%. In 2015,
the content of soil available K “very low”, “appropriate”, “high” and “high” level of the area in-
creased, which increased by 0.60%, 2.90%, 19.51% and 0.89%; and the “low” rating dropped to
23.91% lower than in 2000. [ Conclusion | In the past 15 years, the growth of soil nutrient in Xi-
angxi had increased greatly; the largest increase was the content of available phosphorus in the soil,
followed by the content of available potassium, and the content of alkaline nitrogen in the last.

Keywords: tobacco-planting soil; soil main nutrient; spatiotemporal variation
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Tab. 1 Classified standard of soil nutrients content mg/kg
Ei=221 233 grade
index A& very low fi low & H suitable 15 high Wi very high
A% alkali-hydrolyzable N <60 =60~110 =110~180 =>180~240 >240
A %% available P <5 =5-10 =10~20 =20~30 >30
JERE available K <80 =80~160 =160~240 =>240~350 >350
1.4 FdAEoHr e RUBE AR Ui 2 [8) 1 B R T B

% SPSS 17.0 % 2 AMEy W E I8 47 # ik
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GS+9.0 BME ™, HEHREE ., HEE . s
SR AERR . APIEYERL . Moran’s T (%5 0] H AH
Moran 2 %), #r#EfL Z {5 . RMSSE F1 MSE 4%
S8, ARG (Kriging). 2 & K ST
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Tab.2 Soil main nutrient in Xiangxi in 2000 and 2015 mg/kg
sk TR A AN Bk AP TR AK
. WP WP WP
index 2000 2015 . & 2000 2015 . & 2000 2015 . ¢ &
increment P value increment P value increment P value
PH)ME mean  119.60  147.01 27.41 0.00 7.26 38.15 30.90 0.00  164.62 21934 54.72 0.00
FrifEZE SD 2422 44.49 20.27 — 6.18 34.36 28.18 — 56.71 147.44  90.73 —
A RZB/% CV 2025 30.26 10.01 — 85.09 90.06 497 — 34.45 6722 3277 —
f/IMHE Min. 61.00 2970 —31.30 — 0.30 0.84 0.54 — 63.00 28.00 —35.00 —
BOKME Max. 23930 366.80 127.50 — 52.60 23400  181.40 — 385.00  1296.90 911.90 —
W2 range 17830  337.10  158.80 — 5230  233.16  180.86 — 322.00  1268.90 946.90 —
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Tab.3 The semi-variogram models of soil main nutrient and its parameters

N Efy OB BB EAM B R AR Morans R R
index year model Cy CytC Co/(CotC)  range FD I Z RMSSE MSE
B 2000 Exp 125.60 298.43 42.09 0.024 1.956 0.337 14.50 0.975 —0.004
alkali-hydrolyzable N 2015 Exp 196.43 411.66 47.72 0.001 1.993 0.194 8.12 0.944 0.001
N 2000 Gau 23.65 51.35 46.04 0.100 1.915 0.388 13.11 0.988 0.000
H %% available P
2015 Exp 510.63 777.64 65.66 0.039 1.984 0.096 7 7.32 1.028 0.003
o ) 2000 Exp  2398.00 3163.62 75.80 0.444 1.949 0.265 12.94 0.942 -0.007
AT available K
2015 Exp 12843.41 1594981 80.52 0.006 1.986 0.229 8.32 0.896 0.002
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Fig. 1 Spatial distribution of the main soil nutrient in Xiangxi



5 1

EER, A WU RELAR I R I A RS 857

F4 2000 502015 ELEFEFHEFEERGITRTWL

Tab. 4 Statistics and changes of soil main nutrient in 2000 and 2015 %
s T 2 R L5 area ratio of AN A Rk AL L) area ratio of AP TERBH A A7) area ratio of AK
grade 2000 2015 . ME 2000 2015 . ME 2000 2015 . ME
increment increment increment
A& very low — — 0.00 27.49 0.00 —27.49 — 0.60 +0.60
{i% low 43.39 7.94 —35.45 58.64 1.49 =57.14 58.88 34.98 -23.91
& H suitable 56.54 86.06 +29.53 13.39 16.75 +3.36 40.93 43.83 +2.90
=1 high 0.07 6.00 +5.93 0.47 26.46 +25.98 0.19 19.70 +19.51
Wi very high — — +0.00 — 55.30 +55.30 — 0.89 +0.89
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