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Fig. 2 Frequency distribution of available zinc in tobacco-planting

soils in Wenshan

1
(<1.00 mg/kg) (1.00 ~ 1.50 mg/kg) 1.93 mg/kg 0.20 ~ 8.17 mg/kg
(1.50 ~ 3.00 mg/kg) (3.00 ~ 5.00 mg/kg) 70.12%
(=5.00 mg/kg)5 7 1.36 ~
1.00 ~ 5.00 mg/kg 2.65 mg/kg < >
2 > > >
(F=
2.1 4.820 Sig.=0.000) Duncan
2
<3.00 mg/kg
83.40%, =5.00 mg/kg
*1 HEELEEYNHSENIH
Table 1 Statistics of available zinc in tobacco-planting soils in Wenshan
+ (%)
(mg/kg) (mg/kg) (%) 100 1.00~1.50 1.50~3.00 3.00~5.00  =5.00
44 2.26 & 1.40 abAB 0.23~6.14 61.95 18.18 11.36 45.45 18.18 6.83
58 1.87 £ 1.54 abcABC 0.20 ~ 8.17 82.35 32.76 20.69 29.31 10.34 6.9
50 1.46 £ 0.74 ¢cdBC 0.24 ~3.86 50.68 22.00 42.00 34.00 2.00 0.00
40 1.36 £ 1.15dC 0.21 ~5.75 84.56 55.00 12.50 25.00 5.00 2.50
21 2.14 £ 1.10 abcABC  0.56 ~4.50 51.40 19.04 14.29 38.10 28.57 0.00
26 2,65 £ 1.32aA 0.82 ~7.00 49.81 3.86 7.69 65.38 19.23 3.84
32 2.42 £ 1.65 abA 0.40 ~7.30 68.18 12.50 18.72 43.75 15.63 9.40
271 1.93 £ 1.36 0.20 ~ 8.17 70.47 25.45 19.56 38.38 12.18 4.43
P<0.05 P<0.01
2.2
( 3
(Gaussian)
0 1
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2.3
C, 021 C 1100 ~ 2 000 m
0.28 CH(CHC)  42.86% 100 m 5
25% ~ 75% (22 2
5 1.35 ~
( ) 2.23 mg/kg
( ) 1400 ~ 1 500 m
3 2.23 mg/kg
1.00 ~ 3.00 mg/kg O ,=02567x ,+2.0162x1.7105 R=0.9908)
5 40.91% ~
82.05%
(F = 3752
Sig.=0.005)  Duncan , 1400~ 1500 m
<1300m
=1600m 1300~ 1400 m
<1300m >1600m
2.4 pH
0.5 pH 7
3
7 pH 1.78 ~ 2.20
PR R (mgke) mg/kg
. <1.00
1.00~2.00 pH 65~75
2.00~3.00
3.00~4.00
0 2535  100km mm e’ 58.97% ~ 84.61% pH 50  (84.61%)
M3 +RANEEEAHLE PHG.5~7.0  (78.95%) . pH
Fig.3 Distribution of soil available zinc contents in Wenshan (#=0.543 Sig.=0.775)

*2 FRBHRERIEEVHIETH

Table 2 Available zinc contents of tobacco-planting soils under different latitude grades

(m) + (%)
(mg/kg) (mg/kg) (o) 1.00 1.00~1.50  1.50~3.00 3.00~5.00 >5.00
<1300 22 135+ 154bB  027~730  114.07 59.09 18.18 13.64 9.09 0.00
1300~1400 34 209 + 1.63aAB  0.32~6.80  77.99 26.47 14.71 44.12 5.88 8.82
1400~1500 99 223+ 1.54aA  030~8.17  69.06 22.23 18.18 35.35 16.16 8.08
1500~1600 78 1.89 + 1.00abAB  0.20~4.50  52.91 17.95 19.23 47.44 15.38 0.00
=1 600 38 144 +081bAB  023~385 5625 28.95 28.95 36.84 5.26 0.00

%3 FFpHAEETRENELRTL

Table 3  Available zinc contents of tobacco-planting soils under different pH grades

pH + (%)
(mg/kg) (mg/kg) (%) 100 1.0~1.50 1.50~3.00 3.00~5.00 >>5.00

<5.0 13 1.90 + 1.12 0.21 ~4.10 58.95 15.39 30.77 38.46 15.38 0.00
50~5.5 44 1.97 + 1.48 0.20 ~ 6.14 75.13 29.55 11.36 43.18 9.09 6.82
55~6.0 64 1.98 + 1.19 0.26 ~ 5.75 60.10 20.30 18.75 40.63 17.19 3.13
6.0~6.5 39 1.93 +1.24 0.32~5.32 64.25 25.65 20.51 35.9 15.38 2.56
6.5~7.0 38 1.78 £+ 0.92 0.55~5.15 51.69 18.42 26.32 47.37 5.26 2.63
7.0~75 34 1.68 + 1.47 0.30 ~8.17 87.50 32.65 23.53 38.24 0.00 5.58

=75 39 220 + 1.89 0.24 ~7.30 85.91 33.34 15.38 23.08 20.51 7.69
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2.5 (r=0.980, P=0.000)
[19] 4 (v =05268x ,+0.484 1
R* = 0.960 4)
4 4 0.91 ~ (F=10.362 Sig.=0.000)
2.69 mg/kg 15 ~ 25 g/kg Duncan <15 g/kg
=35g/kg 25~35gkg
(<1.00 mg/kg) 15~ 25 g/kg 15 ~25 g/kg
(=5.00 mg/kg) =35 g/kg
x4 TRANREEBELIZEALHIETL
Table 4 Available zinc contents of tobacco-planting soils under different organic matter grades
+ (%)
(g/kg) (mg/kg) (mg/kg) (%) <100 1.00~150 150~3.00 3.00~500 =500
<15 19 091 £ 0.77 cC 0.20 ~2.49 84.62 68.42 5.26 26.32 0.00 0.00
15 ~25 104 1.61 £ 1.68bBC  0.23~6.80 10435  34.62 25.96 27.89 8.65 2.88
25 ~ 35 104 223+ 1.36aAB  024~8.17  60.99 13.46 17.31 50.00 14.42 4.81
=35 44 2.69 = 1.58 aA 0.26 ~ 7.00 58.74 13.64 15.91 40.91 20.45 9.09
2.6 > > > >
> >
(F=16.958 Sig.=
5 0.000) Duncan
7 1.03 ~4.18 mg/kg
x5 ARTEXBEWETIBEALHEIETR
Table 5 Available zinc contents of tobacco-planting soils under different soil types
+ (%)
(mg/kg) (mg/kg) (%) <100 1.00~1.50 150~3.00 3.00~500 =500
122 1.83 £ 1.31 bedBC  0.20 ~8.17 71.58 26.23 23.76 36.89 9.02 4.10
82 1.64 £+ 1.08 cdBC 0.21 ~5.50 65.85 30.48 21.95 35.37 9.76 2.44
28 4.18 + 1.95aA 1.00 ~7.30 46.65 0.00 25.00 16.67 25.00 33.33
12 2.79 + 0.45bB 2.20~3.60 16.13 0.00 0.00 58.33 41.67 0.00
7 1.03 £+ 0.46 dC 0.49 ~1.95 44.66 71.43 28.57 0.00 0.00 0.00
12 1.83 + 0.91 bedBC  0.32 ~3.54 49.73 25.00 41.67 25.00 8.33 0.00
8 2.20 + 0.39 beBC 1.68 ~2.97 17.72 0.00 25.00 75.00 0.00 0.00
[7] [8]
3 [6, 25]
pH
[26] pH
6.31 pH<5.0
1.93 mg/kg (21] =175 19.19% pH
(23] [24] 6.5~7.5
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Distribution of Available Zinc in Tobacco-planting Soils in
Wenshan and Its Influential Factors

TAN Jun', LIU Xiaoying', LI Qiang', ZHOU Jiheng'", CHEN Lijuan', BIN Jun', QIU Yongjian®
(1 Institute of Tobacco, College of Biological Science and Technology, Hunan Agricultural University, Changsha 410128, China;
2 China Tobacco Guangxi Industrial Co., Ltd., Nanning 530001, China)

Abstract: In order to understand the distribution of available zinc in tobacco-planting soils in Wenshan and its influential
factors and to provide a basis for the reasonable application of zinc fertilizer, 276 soil samples were collected with the help of
GPS. Available zinc contents, spatial distribution and influential factors were analyzed by geostatistics method with
geographic information system (GIS) and classical statistical method. The results showed that the average available zinc content
ranged from 0.20 to 8.17 mg/kg, with a mean of 1.93 mg/kg and a variation coefficient of 70.47%. 70.12% of the soil samples
were in the appropriate level (1.00-5.00 mg/kg), which was very fit for tobacco planting. Available zinc content was in an order
of Malipo>Xichou>Wenshan>Maguan>Yanshan>Qiubei>Guangnan. Available zinc content increased with the increase of organic
matter content, showed a parabolic trend with the increase of altitude. There were extremely significant differences in available
zinc contents among the different altitude and organic matter grades. Available zinc content was lowest in pH of 6.5-7.5, and was
higher in the acid and alkali soils. The most of tobacco-planting soil in Wenshan is red soil, followed by yellow soil. Available
zinc content in different soil types existed extremely significant differences, zinc content was highest in paddy soil but was lowest
in purple soil. So, available zinc content of tobacco-planting soils in Wenshan on the whole meets the requirement of high quality
tobacco leaves, but the region with zinc deficiency should strengthen the application of zinc fertilizer and organic fertilizer to
improve available zinc content in soils.

Key words: Wenshan; Tobacco-planting soil; Available zinc; Organic matter; pH
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