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Comprehensive evaluation and variation analysis of fertility of

tobacco-growing soil in Eshan county of Yunnan province
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(1.Institute of Tobacco, Hunan Agricultural University,Changsha 410128,China; 2.Yunnan Yuxi Tobacco Companies
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Abstract: The soils in sampling sites of tobacco growing area in Eshan county of Yunnan Province were serially sampled
respectively in 2008 and 2012, and comprehensive evaluation was conducted on the spatial and temporal variations of
soil fertility. The results showed that the pH values of soil in Eshan, Yunnan were in a range of 4.03-8.29, the contents of
organic matter in a range of 1.7-71.9 g/kg, available N in a range of 15-293 mg/kg, and the suitability proportion was
88.84%); the contents of available P and available K were lower than 70%, slightly less than the average. The average of
comprehensive evaluation indexes of tobacco-growing soil was 0.63, the coefficient of variation was 1.4%, the fertility
was evenly distributed and the spatial variation was small. The fertility of tobacco-growing soil in Eshan was divided into
higher, high, medium, low and lower grades according to the IFI value. The proportion of area with soil fertility above the
medium grade was 85.96%, the soil fertility in tobacco-growing area of Shuangjiangzhen and Fuliangpeng were higher
compared to other towns. Compared to 2008, the pH value of tobacco-growing soil decreased by 0.22, the contents of
organic matter reduced by 0.44 g/kg, the amount of available N increased by 4.21 mg/kg, the amount of available P
decreased by 0.14 mg/kg, available K increased by 21.88 mg/kg, trace element Zn increased by 0.76 mg/kg and soil
comprehensive fertility indexes increased by 0.08 in 2012.
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Table 1 Types of membership function and threshold values of each fertility index
pH lgkg™) /(mg-kg™) /(mg-kg™) /(mg-kg™) /(mg-kg™)
X1 5.0 15 30
X 75 45 150
Xs 5.5 25 60
X 7.0 40 120
S X4 10 100 05
X 40 250 2
Xt X2 X3 X4
2)
SP3513-01 ° 1.4 TEIEAZRERIT

2012

2008



532 ( ) http://www.hnndxb.com 2012 10

1.5 HIRaE 15 293 mgl/kg
Excel 2003 SPSS 13.0

12891% 2
2 ZFER59h
2.1 2012 FlHLHEIE T EID IS FRE AT 222 2012 SR LR RIS L IRAR 7

2 pH 4,03 3 pH

8.29 pH pH
1.7 719 g/kg 23.23 g/kg

%2 2012 FE gL ERTIEE D iERR
Table 2 Descriptive statistics of soil fertility index for tobacco-
growing area in Eshan county of Yunnan in 2012

1% 1%
pH 403 829 628 099 1577 7583
170 7190 2323 981 4222 76.03
1500 29300 100.26 4079 40.68 88.84
020 47680 2143 27.64 12891 68.18
2000 839.00 17818 124.64 69.95 69.42
023 2097 180 144 8000 97.31

g/kg
mg/kg
3 2012 FREILAER XS RAE S
Table 3 Status of the contents of soil nutrients in Eshan county of Yunnan in 2012

/ pH gkg™) I(mg-kg™) I(mgkg™) /(mgkg™) I(mgkg™)

36 6.01+0.47 33.24+9.36 121.69+34.10 29.68+20.59 182.22+139.50 1.96+1.07

53 6.07+1.10 18.86+9.35 89.31+48.72 13.35+12.88 87.98+51.24 1.61+1.29

40 6.52+0.85 21.57+7.24 96.00+36.45 19.97+18.33 150.13+86.18 2.00+1.37

97 7.27+0.87 21.98+8.16 95.24+36.94 25.65+50.69 140.15+61.20 1.71+2.32

95 6.19+0.93 19.76+7.66 86.94+35.00 17.52+17.68 195.51+104.87 1.74+0.86

67 5.72+0.68 23.31+9.23 110.79+41.28 28.28+20.85 242.15+122.87 2.04+1.21

76 5.87+0.76 29.11+11.31 119.67+41.21 19.80+12.46 233.89+186.13 1.77+1.02

20 5.94+0.73 19.94+6.44 77.85+25.62 12.47+9.84 142.25+112.41 1.63+1.20

2.3 UHLEIE T IRAR S By LR A M ®o SMEDRERAFLEROE
Table 4 Estimated communalities and weight value of fertility
4 pH index of tobacco-growing soil
3

pH 0.923 675 703 0.267
0.7 0.732 673 076 0.212
0.749 123 936 0.216
0.411 739 866 0.119
3 0.134 062 392 0.039

0.510 429 439 0.147
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Table5 Comprehensive evaluation of soil fertility in tobacco-growing area of Eshan county of Yunnan in 2012

IFI 1%

(IF/=08) (0.6<IF/ 08) (0.4<IF/ 06) (02<IF/ 04) (IF/ 02)

44.44 44.44 8.33 2.79 0 0.75 0.02 3.12

5.66 33.96 30.19 18.87 11.32 0.51 0.03 5.50
20.00 47.50 27.50 5.00 0 0.66 0.03 3.82
11.34 30.93 36.08 19.59 2.06 0.56 0.02 3.34
16.84 41.05 26.32 13.68 2.11 0.61 0.02 3.06
32.84 46.27 11.94 8.95 0 0.71 0.02 3.11
30.26 42.11 19.74 6.58 1.31 0.68 0.02 3.15
25.00 40.00 30.00 5.00 0 0.67 0.04 5.99
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Table 6 Soil fertility index and the comprehensive soil fertility in tobacco-growing area of Eshan county of Yunnan in 2008

/

/

/

pH I(gkg™) } B B B IFI
(mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™)
6.13 33.49 121.08 2078 204.58 1.19 0.59
6.21 24.18 78.43 1255 91.45 072 0.45
6.96 17.64 83.75 15.29 133.35 158 0.54
7.63 23.22 84.60 19.69 137.10 0.84 0.48
6.41 20.61 91.94 22.32 155.33 0.91 0.56
5.82 2277 102.28 26.76 187.93 1.43 0.61
6.02 28.16 118.33 28.98 191.04 0.96 0.60
6.20 19.26 91.75 19.62 147.05 0.99 0.60
2012 2008
7 IFI 2008—2012
4
pH

[15]
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Table 7 Comparison of soil fertility index and comprehensive
soil fertility between 2012 and 2008
pH IFI PR
012 —025 061 889 —2236 077 0.16 5% 3k
015 -532 1087 0.80 -347 0.89 0.06
[1] [M]
043 393 1225 469 1678 042 0.12 2008
-0.36 -1.25 1064 595 305 0.87 0.08
022 -084 -500 -480 40.18 083 005 (2]
009 054 851 151 5422 061 0.10 ]
-0.15 095 134 -918 4286 0.81 0.08 2009 35(5) 537-541
-0.26 068 —13.90 -7.16 -4.80 0.64 0.07 [3]
g/kg [3] 2009
mo/kg 24(4) 580-585
\/\ A \/\ [4]
3 #Hit5itTit [ 2009(5) 57-60
[5]
[J]
pH 2009 37(9) 123-128
[6]
[J]
2006 34(11) 179-183
[7]
051 0.75 1]
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0.63 61.37%
(8]
14.04% [ 2005 33(4)
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[9]
[ 2006  34(10)
2207-2208
pH [10]
[
2005 31(4) 376-380
[11] (M]
1983
[12]
[J] 2004  15(10)
1916-1920
70% [13]
[J] 1999(4)
378-382
[14] GIS
[15] [J]
2007 23(4) 498-502
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2007
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