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Fig. 1 Diagrams for the DEM (A), study area (B) and soil samplings sites (C)
( 14) 1.2

17.8 ~ 18.1C 748.4 ~

1 172.6 mm 11703 h 232 ~ 363 2011 (0 ~ 20 cm)
180 ( 1C 1) 88
92 GPS
2
88 526 hm” pH Fe Mn Cu Zn B
13 333 hm? 25t Mo [16—17]
F1 IEXESER
Table 1 Background informations of soil sampling sites
19 (25) 29 (23) (1s) @n (19) (29)
©) <2(13) 2~5(29) 5~15(98) >15 (40)
(m) <500 (40) 500 ~ 900 (48) 900 ~1300(76) >1300 (16)

(171) (7) 2)

(54) (39) (33) (19) (16) (10) ©)]
1.3 25% ~75%
1.3.1 6

>75%
ArcGIS10.2
A [18]
(Col(Cy+C)) 1.3.2
Col(Cy+C)<25%

pH
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pH [20]
2 868.91 m 10.26°
6 168.39°

(19 pH 587 55~6.5

%2 LIREEHEFMREF RS T FE

Table 2 Descriptive statistical characteristics of fertility and topgraphic factors for soil available microelement contents

(%)
(g/kg) 5.00 63.80 28.68 11.39 39.71
(g/kg) 0.45 3.23 1.69 0.52 30.72
(mg/kg) 57 286 146.14 42.84 29.31
(g/kg) 0.19 2.67 0.83 0.37 44.79
(mg/kg) 0.2 72.2 9.287 10.86 116.90
(g/kg) 3.00 46.00 20.00 6.68 33.41
(mg/kg) 15 582 106.3 73.907 69.52
pH 42 8.0 5.87 1.02 17.46
(m) 320 1422 868.91 341.25 39.27
©) 0.32 36.87 10.26 6.75 65.80
) 0 351 168.39 106.80 63.42
2
2.1
90 m DEM
( ) ( 3 ( 4
6 Fe Mn
Cu Zn Mo
2] B 0.34 mg/kg
1.3.3 6
SPSS19.0 6
GS+7.0 ArcGIS10.2
Zn B Fe Mn
6 Cu Mo
*3 LTRAYUSHETRESEIFMITE(ng/ke)
Table 3 The evaluation criteria of soil microelement contents
Fe Mn Cu Zn B Mo
<2.5 <5 <0.2 <0.5 <0.15 <0.05
2.5~4.5 5~10 0.2~0.5 05~1.0 0.15~03 0.05~0.10
45~10 10 ~20 05~1.0 1.0~2.0 0.3~0.6 0.10~0.15
10 ~ 60 20 ~ 40 1.0~3.0 2.0~4.0 0.6~1.0 0.15~0.20
>60 >40 >3.0 >4.0 >1.0 >0.20
Zn Cu B
6
Fe Mn Mo

42.21% 40.62%  38.10%
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Table 4 Descriptive statistical characteristics of soil available microelement contents in study area
(%)
88 Fe 90.13 77.53 86.03 —0.34% —0.24*
Mn 57.85 45.97 79.47 —0.03* —0.85 *
Cu 2.45 1.73 70.75 0.14* -0.72%*
Zn 1.72 0.91 52.83 0.00* -0.52%
B 0.35 0.14 40.13 0.58 —-0.30
Mo 0.21 0.11 51.78 0.85 0.11
92 Fe 51.99 27.94 53.74 0.60 0.68
Mn 36.35 18.88 51.93 0.77 0.25
Cu 2.22 1.61 72.51 0.17* -0.36*
Zn 1.78 1.05 58.95 0.90 0.88
B 0.34 0.13 39.87 0.99 0.63
Mo 0.13 0.07 55.19 0.23* —0.29*
180 Fe 70.42 60.45 85.84 —0.44* 0.74*
Mn 46.74 36.26 77.57 —0.46* 1.26*
Cu 2.33 1.67 71.64 0.15% -0.56*
Zn 1.75 0.98 56.07 0.98 0.90
B 0.34 0.14 39.92 0.77 0.09
Mo 0.17 0.10 58.90 0.08 * —0.61*
*
2.2 Cu Zn B Mo
Mn
R* 090
Mn
(Co/(Cot0)) 6
2.2.1 25% ~75%
(R (RSS)
( 2) Fe Mn
®5 IRBYUSHERRFAFERBREMNESH
Table 5 Theoretical semi-variogram model and corresponding parameters of soil available microelement contents
/
Co CotC Co/(C+C) A R? RSS
Fe 0.482 0.712 67.70 19.0 0.780 0.012
Mn 0.293 0.606 48.35 253 0.907 0.00 871
Cu 0.250 0.455 54.95 17.0 0.832 0.00 649
Zn 0.566 0.950 59.58 12.7 0.799 0.025
B 0.012 0.021 57.97 28.6 0.815 0.000 015
Mo 0.225 0.309 72.82 455 0.712 0.00 314
2.2.2
ArcGIS B
0.3 ~ 0.6 mg/kg Fe Mn Cu Mo
(3 6
Zn « 3
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Fig.2 Semi-variogram diagrams for soil available microelement contents
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Fig.3 Spatial distribution diagrams for soil available microelement contents in study area
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Table 6 The correlations between soil available microelement contents and influencing factors in study area
Fe Mn Cu Zn B Mo
0.011 0.105 0.515™ 0.230™ 0.072 0.171°
0.042 0.144 0.433" 0.167" 0.085 0.269"
0.117 0.019 0.374" 0.249™ 0.111 0.073
-0.192" 0.148" 0.149" 0.129 0.047 0.018
~0.086 0.005 0.053 0.214™ 0.127 0.053
0.052 0.00 0.111 —0.143 -0.037 —0.096
—0.094 0.04 0.121 0.207" 0.052 0.03
pH -0.368" —0.153" 0.055 -0.222" -0.075 -0.014
—0.068 0.188" 0.212" —-0.022 0.085 0.170
-0.111 0.011 -0.012 —0.047 -0.092 -0.016
—-0.024 0.072 0.096 —-0.055 —-0.06 -0.024
* P<0.05 *ok P<0.01
[7, 23]
[14]
7
7

(24 Fe Mn Cu Zn B

89.42 39.83 1.81 1.88 0.092 mg/kg
Mn B
30
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x7 TRALBREIFEYSHETES E(ng/kg)

Table 7 Soil available microelement contents of different soil parent materials in study area

Fe Mn Cu Zn B Mo
77.74 36.60 1.82 1.48 0.31 0.14
72.77 45.54 2.46 1.98 0.34 0.18
49.78 50.28 2.39 1.73 0.32 0.18
85.28 62.25 3.47 1.92 0.40 0.18
61.49 4541 2.46 1.88 0.36 0.16
92.88 84.95 2.97 1.77 0.40 0.26
51.59 26.98 1.23 1.79 0.40 0.17
4
[25]
1)
Fe Mn
Cu Zn Mo
pH [11,13] 2) 6
(13, 26] pH
3)
[11]
pH Cu
(3] pH Mn Cu Mo
27
27 [1] , ..
Fe (1. ,2015,21(1): 68-71
pH 4.5 ~ (2] >
. , 2009, 30(4):
6.5
(4] 37-42
[3] , ) s -
S .
, 2014, 33(2): 259-269
[4] ) , , -
1. ,2012, 18(3): 34-41
[5] . 1.
, 2005(9): 32-35
B [6] , .
[1]. , 2013,
667 m? 19(1): 26-31
5 kg [7] > 5 5 .
B Fe M [1. , 2013, 34(3): 21-26
e n
[3] ) s ,

— Ul
, 2013, 45(6): 1 055-1 061
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Spatial Variability of Soil Available Microelement Contents and
Their Influencing Factors in Luzhou’s Tobacco Planting Area,
Southwestern Sichuan

LI Shan', LI Qiquan'’, ZHANG Hao', WANG Changquan', XIE Yunbo? LI Bing', JIANG Xinye'

611130, China; 2 Luzhou Tobacco Company of Sichuan
646000, China)

(1 College of Resources, Sichuan Agricultural University, Chengdu
Province, Luzhou, Sichuan

Abstract: Based on the 180 soil samples collected from Luzhou’s tobacco planting area, the spatial variability
characteristics of soil available microelement contents (available Fe, Mn, Cu, Zn, B and Mo) as well as their influencing fators for
instance fertility factors and topgraphic factors with correlation for ecological suitability zone planning of tobacco and
microelement fertilizer apply were analyzed using by geostatistics and GIS technology. The results showed that the average
contents of soil available Fe, Mn, Cu, Zn, B and Mo were 70.42, 46.72, 2.33, 1.75, 0.34 and 0.17 mg/kg, respectively, showing the
spatial distribution pattern with high contents in south and east regions while low contents in north and west regions on the whole.
Semi-variance analysis revealed available B and Mo fit for the spherical model while the other elements for the exponential
model. The ratios of nugget to sill were between 25% and 75%, indicating the spatial varibilities of the six soil available
microelements were affected by both the structural and random factors. For fertility factors, soil available microelement contents
had no significant correlation with total potassium, but positively correlated with soil organic matter, nitrogen, phosphorus and
available potassium and negatively correlated with pH on the whole. For topgraphic fators, slope and aspect had no significant
correlation with soil available microelement contents while altitude had significant or extremely significant correlations with
available Mn, Cu and Mo. In comparison, soil fertility factors played a more important role on the spatial variabilities of soil
available microelement contents in the study area.

Key words: Microelement; Tobacco planting soil; Spatial variability; Influencing factors; Luzhou



