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Fig. 1 Sampling sites of tobacco planting soil in Yanyuan
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Table 1  Suitable classification standard of available N, P and K contents of tobacco planting soil

C ) () «C ) ) (

<65 65~ 100 100 ~ 150 150 ~ 200 >200

<5 5~10 10 ~20 20 ~ 40 >40

<80 80 ~ 150 150 ~ 220 220 ~ 350 >350
) 38.66% 90.08% 60.65%

40.38%
2.1 30.60%  16.09%
2 23.03% 60%
143 ~ 2094 04 ~51.0 2.0~ 17.03%

409.0 mg/kg 102.84 10.18 60%

148.10 mg/kg
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F2 BFEETIEEBER. BYEH. B S EHIR LT (mg/kg)
Table 2 Descriptive statistics of available N, P and K contents of tobacco planting soil in Yanyuan
(%)
(%)
317 209.4 14.3 102.84 39.76 38.66 16.09 30.60 40.38 10.41 2.52
317 51.0 0.4 10.18 9.17 90.08 32.18 31.86 23.03 8.52 4.42
317 409.0 2.0 148.10 89.82 60.65 24.61 35.65 17.03 17.35 5.36
2.2
56.31%
( 3 2 55.08%  46.55%
*3 RELEEME. M. FHHIESEEMF A ERIEREERBRSH
Table 3 Theoretical isotropic semivariogram models and corresponding parameters of soil available N, P and K contents in Yanyuan
(%) (km)
1120 1989 56.31 0.727 266 007 38.7
86.2 156.5 55.08 0.673 2212 79.2
9.8 19.01 46.55 0.908 11.4 51.79
2200 160 (B) . 201 (C)
1650 120 A .
Ea B O
121100 = 80
550 40 5
0 0 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50
LK (km) P (km) P (km)
2 HFEELIEREEEA). BEEB). BRHEO)REFAERLE
Fig. 2 Semivariance models for available N(A), P(B) and K(C) contents of tobacco planting soil in Yanyuan
23 (220 ~ 350 mg/kg)
ArcGIS
( 3) 2.4
100 ~ 2.4.1
150 mg/kg

65 ~ 100 mg/kg

150 ~ 200 mg/kg

(5 ~ 10 mg/kg)

10 ~ 20 mg/kg
(80 ~ 150 mg/kg

150 ~ 220 mg/kg)

98.14 ~ 111.87 mg/kg

40%

8.43 ~ 13.32 mg/kg
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Fig. 3 Spatial distribution of available N, P and K contents of tobacco planting soil in Yanyuan

F4 BFEFELIEFARTBELBEHER. FEH. ZNE SR ITHE(ng/ke)

Table 4 Statistical characteristics of available N, P and K contents of tobacco planting soils with different types in Yanyuan

(%)
(%)
139 209.4 14.3 98.14 36.46 37.15 15.11  36.69 41.73 5.76 0.72
24 165.1 48.7 98.79 33.00 33.40 8.33 50.00 37.50 4.17 0.00
72 202.6 23.8 111.87 44.68 39.94 1528 2222 4444 1528 2.78
56 187.1 26.9 106.10 40.44 38.11 17.86 2143 4643 14.29 0.00
26 204.5 31.1 99.70 44.40 44.53 23.08 3462 2692 1154 3.85
139 453 0.7 8.43 7.61 90.27 38.85 3453 20.14 5.04 1.44
24 40.0 0.4 9.45 9.57 101.27 4583  25.00 16.67 8.33 4.17
72 45.6 1.1 11.23 9.72 86.55 25.00 3194 30.56 8.33 4.17
56 51.0 1.5 12.06 10.47 86.82 26.79 3036 2321 14.29 5.36
26 51.0 2.5 13.32 10.87 81.61 19.23 2692 3462 15.38 3.85
139 382.0 2.0 128.27 75.87 59.15 30.94 3525 2158 10.79 1.44
24 404.0 45.0 173.79 98.88 56.90 20.83  29.17 20.83  25.00 4.17
72 403.0 21.0 162.08 92.78 57.24 16.67 41.67 12.50 23.61 5.56
56 409.0 29.0 149.21 89.32 59.86 2321  41.07 1250 21.43 1.79
26 409.0 46.0 189.35 118.54 62.60 23.08 2692 1538 19.23 15.38
5
2 000 ~2 500 m 1 500 ~
2 000 m 114.33 mg/kg
189.35 mg/kg 173.79 mg/kg 2 000 ~ 2 500 m
128.27 mg/kg 98.38 mg/kg 37.00% ~
56.90% ~ 62.60% 46.64%
2 000 m 20 00 m
2 000 m <
1500 m
<1 500 m
106.57 mg/kg >2 500 m
174.73 mg/kg 51.63% ~
2.4.2 82.42%

2 000 ~ 2 500 m
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F5 BFEELIEFARGKIIEEBRR. F8. ZNHE SRR ITHE(ng/ke)

Table 5 Statistical characteristics of available N, P and K contents of tobacco planting soil with different altitude in Yanyuan

(%)
(m) (%)
A<1 500 21 202.6 23.8 108.73 50.71 46.64 19.05 23.81 38.10 14.29 4.76
1 500<<4<2 000 22 197.0 46.8 114.33 42.96 37.58  13.64 2273 4091 2273  0.00
2 000=<<A4<2 500 173 201.7 14.3 98.38 37.73 38.35 18.50 29.48 45.09 6.36 0.58
A=2500 101 209.4 14.6 106.76 39.50 37.00 10.89 38.61 36.63 11.88 1.98
A<1 500 21 41.5 1.7 12.67 12.71 100.32 38.10 19.04 23.81 14.29 4.76
1 500=<<A4<2 000 22 45.6 2.3 13.90 12.52 90.07 13.63  27.27 4091 13.64 4.55
2000<4<2500 173 51.0 0.4 9.43 7.87 83.46 3237 33.53 2486 8.09  1.16
A=2500 101 51.0 0.7 10.15 9.41 9271 3564 31.68 1881 10.89 297
A<1 500 21 275.0 2.0 106.57 87.83 82.42 47.62  23.81 1429 14.29 0.00
1 500<<4<2 000 22 403.0 45.0 168.82 100.24 59.38 9.09 4545 22.73 9.09 13.64
2 000<<4<2 500 173 409.0 21.0 134.97 84.32 62.47 30.06 41.62 1098 15.03 2.31
A=2500 101 404.0 24.0 174.73 90.22 51.63 1485 28.71 27.72 23.76 4.95
8.22 mg/kg 83.87% ~
115.94% >25<
<2° 170.64 mg/kg >25°
110.39 mg/kg 52.46% ~
2.4.3 6 80.29%
0~15° 90.58 ~

112.62 mg/kg
34.43% ~ 47.18%
1236 10.53 9.36 8.91

Fo6 BIFEELTIEFAREETIEGEBRR. A8, ZNHE SR ITHE(ng/ke)

Table 6 Statistical characteristics of available N, P and K contents of tobacco planting soil with different slopes in Yanyuan

%)
(%)

S§<2° 66 209.4 22.8 112.62 38.78 34.43 9.09 28.79 4697 13.64 1.52
2°<<8<6° 92 201.7 14.6 105.66 41.05 38.85 14.13 31.52 4130 1196  1.09
6°<S5<15° 88 204.5 26.9 99.85 37.50 37.56 18.18 29.55 4545 5.68 1.14
15°<8<25° 53 202.6 23.5 94.90 39.52 41.64 18.87 37.74  33.96 7.55 1.89

§=25° 18 183.0 14.3 90.58 42.74 47.18 27.78 3333 2778 11.11  0.00

S§<2° 66 51.0 1.1 12.36 10.85 87.78 21.21 36.36 2576 10.61  6.06
2°<8<6° 92 453 1.3 10.53 9.59 91.07 35.87 30.43 19.57 10.87  3.26
6°<<S<15° 88 45.6 1.1 9.36 7.85 83.87 32.95 30.68 28.41 5.68 2.27
15°=<8<25° 53 40.0 0.7 8.91 7.72 86.64 35.85 32.08 2453 5.66 1.89

§=25° 18 37.4 0.4 8.22 9.53 115.94 44.44 27.78 16.67 11.11 ~ 0.00

§<2° 66 409.0 29.0 170.64  93.03 54.52 19.70 2576 2273 2727  4.55
2°<18<6° 92 404.0 27.0 163.41 85.73 52.46 17.39 39.13 19.57 18.48  5.43
6°<8<15° 88 409.0 2.0 139.02  83.57 60.11 21.59 44.32 1932 1250 2.27
15°<8<25° 53 403.0 8.0 121.36 93.15 76.76 43.40 33.96 15.09 5.66 1.89

§=25° 18 318.0 12.0 110.39 88.63 80.29 44.44 33.33 16.67 5.56 0.00
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2.4.4 ( N )
(198.3 kg/hm?)>
[23] (184.5 kghm?>  (172.2 kghm?)>  (115.7 kg/hm?®)>
(105.4 kg/hm?) ( P,0s )
(75.6 kg/hm?)>  (71.0 kg/hm*)>
(66.7kghm’>  (548kghm’>  (51.1 kghm?)
> > > > > ( K,0O )
> > (3972 kg/hm?)> (3138 kghm?)>  (243.5 kg/hmd)>
> > > (157.9 kg/hm?)>  (110.6 kg/hm?)
> > > >
x7 HEEALETRNEEY L ERRE. A3, WS ENRITHEHE(ngke)

Table 7 Statistical characteristics of available N, P and K contents of tobacco planting soil under different previous crops in Yanyuan

%)
(%)
79 201.7 14.3 95.07 33.93 35.69 15.19 41.77 39.24 2.53 1.27
17 140.0 47.7 88.68 27.04 30.49 29.41 29.41 41.18 0.00 0.00
36 209.4 31.1 110.04 47.76 43.40 19.44 27.78 33.33 13.89 5.56
42 202.6 23.8 117.98 49.32 41.80 14.29 19.05 40.48 23.81 2.38
129 187.1 22.8 101.32 36.77 36.29 13.95 31.78 44.96 9.30 0.00
14 179.9 48.7 113.94 42.80 37.56 14.29 21.43 50.00 14.29 0.00
79 51.0 0.8 11.64 11.39 97.85 3291 26.58 22.78 11.39 6.33
17 16.4 0.7 8.33 4.97 59.66 35.29 23.53 41.18 0.00 0.00
36 40.0 1.1 8.52 8.24 96.71 36.11 44 .44 11.11 5.56 2.78
42 18.0 1.1 7.90 4.78 60.51 30.95 35.71 33.33 0.00 0.00
129 51.0 0.4 10.95 9.20 84.02 28.68 31.78 24.81 12.40 2.33
14 40.3 2.2 8.31 9.80 117.93 57.15 28.57 7.14 7.14 0.00
79 356.0 2.0 130.81 73.83 56.44 27.85 39.24 20.25 10.13 2.53
17 322.0 41.0 93.47 63.59 68.03 41.18 52.94 0.00 5.88 0.00
36 404.0 55.0 187.03 91.24 48.78 13.89 27.78 22.22 30.56 5.56
42 403.0 5.0 122.43 82.92 67.73 33.33 42.86 11.90 9.52 2.38
129 409.0 14.0 157.22 97.35 61.92 24.03 34.88 17.05 18.60 5.43
14 297.0 113.0 205.00 68.26 33.30 0.00 21.43 28.57 50.00 0.00
245
12.7% 17.4%
8 16.6%  12.0%
53% 4.7% 12.4% 10.7%
13.2% 8.0%
9.1% 12.2%
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*8 ARIFMERMNRFEMETIRERR . B, FHHSEMEEANITER
Table 8 Regression analysis of available N, P and K contents of tobacco planting soil with different influencing factors in Yanyuan
Sig. Sig. Sig.
0.055 0.053 <0.05 0.137 0.132 <0.01 0.132 0.127 <0.01
0.050 0.047 <0.05 0.083 0.080 <0.01 0.181 0.174 <0.01
0.129 0.124 <0.01 0.094 0.091 <0.01 0.170 0.166 <0.01
0.110 0.107 <0.01 0.126 0.122 <0.01 0.123 0.120 <0.01
[J1. , 2010, 41(2): 403407
3 8] , , .
[J1. , 2013, 18(3):
1)) 42-49
46.69%  64.04% [9] , , ,
60.26% [J]. , 2012,
43(1): 190-194
[10] , , ,
2) [J1. , 2015, 52(3):
169-177
[11] s . [M]. : s
2010
[12] , , .
[J1. ,2012, 25(1): 217222
[13] , , ..
[J]. , 2012, 26(7): 1 037-
1 042
[14] , , ,
[J]. , 2015,
3) 47(3): 515-523
[15] , : M].
,2012
[16] , , M].
,2012
[17] , , ,
[J]. ,2014, 45(6): 1 424-1 429
[1] , , [18] , , ;
[M]. ,2008 [J].
[2] , , , . 2013, 24(2): 459466
[J1. ,2010, 42(1): 8-13 [19] > > P
[3] , , , [J1. ,2012, 19(3): 48-53
[1]. [20] ) , s
, 2010, 21(3): 668-674 — [J1.
[4] , , .. 2013, 50(3): 1-8
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Spatial Variability Characteristic and Its Influencing Factors of
Tobacco Planting Soil Available N, P and K in Yanyuan County
of Sichuan, China

JIN Mingging', PENG Yueyue', WANG Pei’, FENG Lang"’, CHEN Yulan®,
DU Xuanyan', LI Qiquan', WANG Changquan'’

(1 College of Resources, Sichuan Agricultural University, Chengdu 611130, China; 2 China Tobacco Sichuan Industrial Co.
Ltd., Chengdu 610000, China; 3. Liangshan District Tobacco Company, Liangshan, Sichuan 615000, China)

Abstract: In order to provide scientific references for tobacco planting, reasonable fertilization and improvement of
tobacco quality, the spatial distribution characteristics of available nutrients of tobacco planting soil in Yanyuan, Sichuan Province
were investigated using geostatistics and the effects of the influencing factors on these characteristics were examined by
regression analysis. The results indicated: 1) The means of soil available N (AN), available P (AP) and available K (AK) in the
study area are 102.84, 10.18 and 148.10 mg/kg, respectively, and all of them are in the middle level. Their coefficients of
variation are 38.66%, 90.08% and 60.65%, respectively, and reached middle variation degree, showing uneven spatial distribution.
2) The exponential model fitted spatial distributions of soil AN and AP well with a moderate spatial dependence, while Gaussian
model fitted soil AK well with a high spatial dependence. The spatial variabilities of the nutrients are affected by structural and
random factors synchronously. 3) The spatial variabilities of tobacco planting soil AN, AP and AK in Yanyuan have different main
controlling factors. The main controlling factors of AN are slope and previous crop. The factors for AP are soil type and previous
crop and are altitude and slope for soil AK. Therefore, various influencing factors need to be considered for selection of tobacco
planting soils and fertilization.

Key words: Tobacco planting soil; Available N, P, K; Spatial variability; Influencing factors; Yanyuan County of Sichuan



