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Evaluation of the nutrient content and fertility suitability on
tobacco-growing soil in Baoshan city of Yunnan province

TAN Zhi-yong', ZHOU Ji-heng'”, WANG Chao>", WANG Shao-kun?, ZHANG Yi-yang', LI Qiang', CHEN Chang-xin®

(1.Institute of Tobacco, Hunan Agricultural University, Changsha 410128, China; 2.Hongyunhonghe Tabacco (Group)
Co., Ltd., Kunming 650202, China)

Abstract: Eight indices from 497 representative soil samples were collected to evaluate the nutrient and fertility
suitability of tobacco soil in the Baoshan city, they are, pH, organic matter, alkali-hydrolyzable N, water soluble Cl,
available P, available K, available B, available Zn. Member function and principal component analysis were firstly
employed to process these data and define the weights of soil nutrients respectively, According to SFI , the city’s soil
fertility is divided into five levels (grade I: SFI=0.70; grade Il : 0.55 <SFI <0.70; grade III: 0.40 <SFI=0.55; grade 1V:
0.25 <SF1=0.40; grade V : SFI=0.25), The results indicated that @ The pH, water soluble Cl, available P, available K
content were at an appropriate level in Baoshan, while organic matter and hydrolytic nitrogen content were high in
Tengchong, and available B, available Zn content was low in Longling; @ The pH, organic matter, alkali-hydrolyzable N,
available P, available K, available B had little variation in space, while water soluble Cl in Longyang and Changning
changed greatly, available Zn in Shidian changed greatly as well. 3 The SFI had little change among counties, they
varied from 0.51 to 0.62, with mean of 0.57 and with CV (coefficient of variation) of 25.02%. @The proportion of soil
fertility grades (I-V) in Baoshan were 18.51%, 36.42%, 32.19%, 11.87%, 32.19% respectively, where II, Il accounted
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for the vast majority (68.61%), V proportion is very small (1.01%).
Key words: tobacco-growing areas; soil nutrient; soil fertility; suitability; city of Baoshan
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0 3 HRENH
1 31 RUMHEETIE pH REEARDIENZTHLTR
1.0, x=X &
L X=X, @) 3.1.1 3% pH
F(X)=4¢0.9%(X=%)/(X,—X)+0.1,X, <X <X,
0.1, x<x, 1 pH 481 8.03
V) o
0.1, X< %, X=X, 6.41% 11.62%
0.9x (X=X)/(X, = %)+ 0.1,X, < X< X, pH
f(x)= (3)
1.0, X, S X< X, pH
1.0-0.9x(X=X;)/(X, = X3), X3 < X< X
Mo e ! 63.68% pH pH
pH 3.49%
pH 8
[13]
*1 RUTREZEEELIE pHZELS
Table 1 Spatial variability of pH value of tobacco-growing soil in Baoshan region
pH 1%
1% =45 45 55 55 6.5 6.5 8.0 >8.0
5.67 481 6.68 6.41 0.00 35.32 63.68 1.00 0.00
7.28 491 8.03 10.44 0.00 3.49 13.95 79.07 349
7.40 596 17.96 11.58 0.00 0.00 28.57 71.43 0.00
6.14 4.84 7.79 11.62 0.00 19.05 53.97 26.98 0.00
7.04 5.18 7.94 10.18 0.00 2.14 20.71 77.14 0.00
6.42 4.81 8.03 14.41 0.00 17.91 41.25 40.24 0.60
3.1, XBANEEE
2
45 g/k 48.629
1.68 113.20 g/kg 36.76% 74.28% S %
*2 RUTREZEEELEANREENTEHLSR
Table 2 Spatial variability of organic matter in tobacco-growing soil in Baoshan region
Ngke 1%
(gkg™) %
=10 10 20 20 30 30 45 >45
46.36 11.09 113.20 36.76 0.00 3.00 11.44 37.20 48.26
26.22 6.3 52.90 40.95 4.65 29.07 36.05 24.42 5.81
16.70 1.68 30.57 74.28 28.57 28.57 28.57 14.29 0.00
20.92 420 41.29 38.41 11.11 36.51 39.68 12.70 0.00
27.98 2.28 79.93 48.37 5.00 27.14 32.14 25.71 10.00
34.06 1.68 113.20 51.43 4.02 18.91 25.35 28.37 23.34
LL3 EEAMASE
3
8.33 291.60 mg/kg 32.16% 65.91%
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150 mg/kg 54.23%
#3 R RS EEE T IRHR
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Table 3 Spatial variability of alkali-hydrolyzable N in tobacco-growing soil in Baoshan region

H(mgkg™) 1%
/%
=30 30 60 60 120 120 150 >150
162.03 23.16 291.60 3345 0.50 1.99 19.90 23.38 54.23
98.32 26.04 241.61 43.14 1.16 13.95 58.14 16.28 10.47
62.93 12.50 115.60 65.91 28.57 28.57 42.86 0.00 0.00
87.82 31.24 183.29 32.16 0.00 15.87 69.84 11.11 3.17
97.03 8.33 217.66 4191 5.00 12.86 56.43 16.43 9.29
121.89 8.33 291.60 46.40 2.21 9.26 43.46 18.31 26.76
3.1.4 EEKEMABTASE
4
100%
0.00 172.11 mg/kg 49.39%
109.98%
4 RUTRESEEFETIEKAESEFRENTEETR
Table 4 Spatial variability of water soluble Cl in tobacco-growing soil in Baoshan region
Nmgkg /9
(mgkg™) % %
=2 2 5 5 25 25 40 >40
10.38 0.00 74.49 78.99 14.93 9.45 72.64 1.99 0.99
26.88 0.00 172.11 109.98 3.49 3.49 62.79 15.12 15.12
14.40 0.00 21.51 49.39 14.29 0.00 85.71 0.00 0.00
12.01 0.00 59.72 109.72 30.16 7.94 44.44 14.29 3.17
15.52 0.00 50.09 60.36 3.57 7.14 77.86 8.57 2.86
14.95 0.00 172.11 107.58 11.67 7.44 69.01 7.65 4.23
3.1.5 EBAMHEALE 175.68%
5
020 114.89 mg/kg 60.21% 175.68%
5 RUTEREESEEFETIEGUHAIENTEHETR
Table 5 Spatial variability of available P in tobacco-growing soil in Baoshan region
H(mgkg™ /%
(mgkg™) % 0
=10 10 40 >40
26.57 1.55 87.15 60.21 13.43 69.15 17.41
20.52 0.73 114.89 85.86 30.23 61.63 8.14
5.93 0.20 28.89 175.68 85.71 14.29 0.00
20.72 246 79.68 91.58 42.86 42.86 14.29
18.28 0.20 95.86 88.76 39.29 50.71 10.00
22.16 0.20 114.89 77.94 28.37 58.55 13.08

3.1.6 LIEHMATES S

6
1.88 1491.03 mg/kg 52.62% 91.31%
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*6 RUTREZFEEEIEEYHRIENTEAESR

Table 6 Spatial variability of available K of tobacco-growing soil in Baoshan region

/(mg-kg™ 0
(mgkg™) % %
=50 50 200 >200

104.25 1.88 383.93 68.14 23.38 64.18 12.44
187.90 411.86 772.21 65.82 1.16 73.26 25.58
21427 57.51 638.73 91.31 0.00 71.43 28.57
166.77 30.82  409.00 52.62 3.17 66.67 30.16
252.64 39.72  1491.03 72.87 1.43 43.57 55.00
170.00 1.88  1491.03 81.88 10.46 60.36 29.18

3.1.7 XEHHNASE

7 0.25 mg/kg 85.71%
0.003 1.432 mg/kg 57.14% 79.11%

x7 RUTREZREEEIEGYMSEMNZTEESR

Table 7 Spatial variability of available B in tobacco-growing soil in Baoshan region

/(mg'kg™) % 1%
=0.25 025 2.0 >2.0
0.286 0.003 1.402 57.14 45.27 54.73 0.00
0.246 0.027 0.910 68.98 65.12 34.88 0.00
0.131 0.004 0.328 79.11 85.71 14.29 0.00
0.321 0.055 0.804 55.00 39.68 60.32 0.00
0.422 0.027 1.432 56.54 25.00 75.00 0.00
0.320 0.003 1.432 63.04 42.86 57.14 0.00
3.1.8 LIBAMEELF 1.0mg/kg 65.17%
] 71.43%
0.10 33.66 mg/kg 59.39% 162.05% 162.05%  108.33%
*8 RUTEREZEEFETIEGYUHIENTEHETR
Table 8 Spatial variability of available Zn in tobacco-growing soil in Baoshan region
/(mg-kg™) " 1%
=1.0 1.0 5.0 >5.0
1.18 0.10 15.85 108.33 65.17 33.83 1.00
1.45 0.25 7.53 76.57 38.37 59.30 2.33
0.65 0.16 1.37 70.50 71.43 28.57 0.00
1.45 0.29  4.05 59.39 33.33 66.67 0.00
1.84 0.35 33.66 162.05 23.86 65.00 2.14
1.44 0.10 33.66 132.01 47.48 51.11 1.41
32 LIEBHEROREEMLRRMLIBAE pH
[2,4-6,9,14]
9
S

2 G
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®9 BIEFSETRERUMGLE

Table 9 Turning point values of functions for each soil nutrient index

o / / / / / / /
(gkeg™ (mgkg ") (mgkg™") (mgkg")  (mgkg)  (mgkgh  (mgkgh)

Xi 45 10 30 2 10 50 0.25 1.0

X, 5.5 20 60 5 40 200 2.00 5.0

X3 6.5 30 120 25

Xa 8.0 45 150 40

3.3 TIEFNIEIRMNEE 3.4 R HIERDEE TN
10 11
I I (68.61%) V
(1.01%) SFI
F# 10 FHLIEFHIERNE 0.57( I ) 25.02%
Table 10 Weight of each soil nutrient index

pH 0.732 0.131 SFI
0.870 0.156
0.930 0.167 SFI I
0.873 0.157 33.33% 32.14% 28.57%
0.573 0.103
0.690 0.124 SFI v
0.705 0.126 0.50% 2.86%
0.203 0.036

F 1 RUTEELIERAEEHESIFNER
Table 11 Result of fertility suitability evaluation on tobacco-growing soil in Baoshan
%

1% SFI
3.98 26.37 54.73 14.43 0.50 21.92 0.51
18.60 47.67 19.77 13.95 0.00 24.13 0.58
28.57 14.29 28.57 28.57 0.00 38.87 0.52
33.33 42.86 15.87 7.94 0.00 22.49 0.62
32.14 42.14 15.00 7.86 2.86 23.54 0.62
18.51 36.42 32.19 11.87 1.01 25.02 0.57
4 Z5ipfnitie
pH
I
pH 1851% 11 36.42% I
32.19% IV 11.87% V
1.01%
SFI
46.36 g/kg  162.03 mg/kg SFI \Y
5.930 0.131 0.650 (T35 444 W)

mg/kg



