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Evaluation of Soil Fertility and Variability of Nutrient Contents of Tobacco-
growing Areas of Liuyang County of Hunan, China
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(1. Hunan Tobacco Science Institute, Changsha 410010, China; 2. Changsha Tobacco Company of Hunan Province, Changsha
410010, China)

Abstract: The soil nutrient contents of 188 tobacco-planting fields in Liuyang of Hunan were surveyed in 2000 and 2015 in order to
instruct fertilization. The soil fertility suitability in 2015 was comprehensively evaluated, and the variations of soil nutrient contents
from 2000 to 2015 were studied. The results showed that: 1) From 2000 to 2015, soil pH increased by 0.32 unit. Available P and
available K increased by 118.84% and 63.42%. Organic matter and hydrolytic N reduced by 9.26% and 7.26%. Water-soluble CI and
available S decreased sharply by 55.87% and 24.33%. Except available Cu and Mo, all the other microelements increased. The average
IFI of soil fertility changed from 0.536 to 0.650, increased by 21.27%. 2) Currently the soil pH and organic matter were relatively low.
Available P, Cu and Fe were high while available Mo and water-soluble Cl were deficient. Other nutrient contents were appropriate.
IFI of 75.76% tobacco-growing areas in Liuyang were high (75.76%) and 21.21% were medium. The difference in IFI was insignificant
between different base units. The reasonable fertilization is to stabilize N, control P, and to increase K, Mo, Cl and organic manure
fertilizers.
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12 Table 1 Function types, inflection points of soil fertility indexes
2015 X1 X2 X3 Xy
. pH 50 55 70 15
13.33~26.67 hm gk 15 25 35 45
/(mg-kg™) 60 110 180 240
2000 20 141 /(mg-kg™) 50 10 20 40
188 /(mg-kg™) 5.0 30
Amg-kg™) 80 350
10 0~20cm /(mg-kg™) 0.5 4.0
/(mg-kg! 0.2 3.0
13 (mg-kg™)
/(mg-kg™) 5.0 40
pH /(mg-kg™) 25 60
/(mg-kg™) 0.15 1.0
/(mg-kg") 0.05 0.2
/(mg-kg™) 5.0 40
2000 [15] /[emol(1/2Ca*)-kg'] 3.0 8
14 /[emol(1/2Mg*)-kg'] 0.5 2.8
14.1 1.4.2
[16-21]
5 2
pH 143 TFI

IFI=ZWL'XNL' VVl Ni
(23]
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Table2 Weight values of soil fertility indexes
2015 2000
1% 1%
pH 0.746 7.37 0.700 7.06 60%
0.738 7.29 0.706 7.12
0.735 7.26 0.598 6.03 70% pH
0.480 4.74 0.364 3.67 5.69 50% pH 5.5
S 0.781 7.72 0.629 6.35 29.19 g/kg  32.98%
0.807 7.97 0.762 7.68
0.661 6.53 0.723 7.29 -
0.689 6.81 0.738 7.44 99 52.66%
0.698 6.90 0.708 7.14
0.733 7.24 0.709 7.15
0.706 6.98 0.697 7.03
0.295 2.92 0.564 5.69 122.81%
0.774 7.65 0.608 6.13
0639 631 0.743 7.50 192.05% 10%~100% pH
0.638 6.30 0.666 6.71 11.34%
3
Table 3 Descriptive statistics of soil fertility indexes of Liuyang tobacco-planting area
+ /% P
<X (X1, X2) (X2, X3) (X3, X4) =Xy
pH 5.69+0.64 11.34 5.85 44.15 43.09 4.79 2.13
/(g'kgh 29.19+£7.21 24.69 1.60 31.38 45.74 19.68 1.60
/(mg-kg") 144.51£34.53 23.89 0.53 18.09 65.43 15.43 0.53
/(mg-kg") 42.38+21.19 50.00 0.53 28.72 70.74
/(mg-kg") 207.44+93.17 44.91 10.11 82.98 6.91
/(mg-kg™") 3.40+1.60 47.19 0.00 70.21 29.79
/(mg-kg™) 4.09+2.46 60.05 0.00 30.85 69.15
/(mg-kg") 30.95+24.65 79.65 0.53 75.00 24.47
/(mg-kg) 219.77£79.16 36.02 0.00 1.06 98.94
/(mg-kg") 0.70+0.31 44.53 0.00 82.98 17.02
/(mg-kg) 0.06+0.08 122.61 51.60 45.74 2.66
/(mg-kg") 18.35+8.67 4724 0.00 97.34 2.66
/[emol(1/2Ca*")kg™'] 7.14+6.82 95.53 7.45 88.30 4.26
/[emol(1/2Mg**)-kg™] 0.89+0.31 34.18 5.32 94.68
/(mg-kg™h) 5.28+10.14 192.05 69.68 9.57 15.96 3.72 1.06
22 15 P<0.01 pH
2000 2015 t
4 15 9.26% 7.26%
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50.34% 55.31% 39.06%
118.84% 63.42% 216.12% 54.12%  46.90%
55.87%
4 2000 15
Table 4 Soil fertility indexes in 2000 and changes from 2000 to 2015
o / / / / / / /
(gkgh) (mg-kg™") (mg-kg™") (mg-kg™") (mg-kg") (mg'kg")  (mgkgh)
2000 537 32.17 155.82 11.97 19.37 126.93 226 44
/% 5.96 9.26 -7.26 -55.89 118.79 63.43 50.44 -7.05
t 512 4.61 3.90 8.23 -14.16 -11.69 -4.10 1.30
®% ®% *% ®% ®% ®% sk ns
/ / / / / / /
(mg'kg")  (mgkgh) (mg-kg™") (mg-kg™") (mg-kg")  [cmol(1/2Ca*")kg'] [cmol(1/2Mg*)-kg']
2000 19.93 158.04 0.22 0.07 2425 4.63 0.61
/% 55.29 39.06 218.18 -14.29 2433 54.21 45.9
t -5.60 9.08 21.19 1.85 5.04 491 -10.01
k3 *k *k ns *k ko k3
2000 2015 t T a=0.05 001 ns
2.3 21.21%
[5,12] 0.4
IFI=0.8 12.30%~13.63%
0.8>IFI=0.6 0.6>IF1=0.4
0.4>IF1=0.2 IFI<0.2 5 60%
21.21%~34.69%
5 5 2.65% 3.03% 4.08%
0.650 6.25% 3
12.61% 15
75.76% 2000
5 15

Table 5 Soil quality comprehensive evaluation of five base units and changes from 2000 to 2015 in Liuyang tobacco-planting area

1%

IFI 1% () () () () ()
IFI=0.8 0.8>IFI=0.6  0.6>IFI=04  0.4>IFI=0.2 IFI<0.2
2015 (0.662+0.085)a 12.84 3.03 75.76 21.21 0.00 0.00
(0.661+0.081)a 12.25 0.00 72.22 27.78 0.00 0.00
(0.644+0.081)a 12.58 4.08 61.22 34.69 0.00 0.00
(0.634+0.078)a 12.30 0.00 73.68 26.32 0.00 0.00
(0.653+0.089)a 13.63 6.25 62.50 31.25 0.00 0.00
(0.650+0.082)a 12.61 2.65 68.62 28.72 0.00 0.00
2000 0.536+0.062 11.57 0 00 14.50 84.50 1.00 0.00
Duncan a=0.05 P<0.05
0.536 11.57% 2015 2000 99%
0.114 84.5% 14.5% 2015

21.27%
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