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Abstract Calcium and magnesium are elements that have important influence on yield and quality of flue-cured tobacco. In
this study the contents of exchangeable calcium and magnesium in different soil types and their effects on flue-cured
tobacco quality in Hunan tobacco-planting areas were analyzed. The objectives of this study were to supply a scientific basis
for the production of high-quality flue-cured tobacco and balanced fertilization in Hunan tobacco-growing areas. The results
indicated that 1 There existed significant differences among different soil types for the contents of exchangeable calcium
and magnesium. The average content of exchangeable calcium was 8. 87cmol/kg and was the highest in red soil type. The

average content of exchangeable magnesium was 1. 16cmol/kg and was the highest in yellow brown soil type. The ratio of
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exchangeable calcium to magnesium showed the trend of red soils 11.74 > paddy field 10.25 > yellow soils 6.84

> yellow brown soils 6.14 . It is suggested to use magnesium fertilizer for red soils and paddy field. 2 The average
content of calcium in tobacco leaves was 21.93 +4.37 g/kg and the average content of magnesium in tobacco leaves
was 2.52+1.26 g/kg. Both had extensive variation. 3 By using the method of ANOVA the change was analyzed for
the contents of calcium and magnesium in tobacco leaves along with the contents of exchangeable calcium and magnesium in
soils. In total the content of calcium in tobacco leaves increased significantly with the content of exchangeable calcium
increasing and the content of exchangeable magnesium decreasing in soils the content of magnesium in tobacco leaves
increased significantly with the content of exchangeable magnesium increasing and there was no significant correlation with
the content of exchangeable calcium in soils. 4  The canonical correlation analysis showed that the decrease of
exchangeable magnesium in soils increased the content of potassium in tobacco leaves and consequently made good balance
between potassium and magnesium in tobacco leaves. 5 The correlation analysis between the contents of exchangeable
calcium and magnesium in soils and other chemical components in tobacco leaves showed that exchangeable calcium in soils
was good for the absorption of B and Cl but made against absorbing N Zn and Mn significantly. Meanwhile exchangeable
magnesium in soils was good for the accumulation of total sugar B and Mn but made against absorbing N P Fe and Zn

significantly.
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Table 2 The correlation analysis between exchangeable calcium and other soil nutrients in different soil types
pH
Soil types Samples 0. M. pH value TN TP TK HN AP AK
Paddy field 494 0.482** 0.853** 0.438*" 0.353** -0.229*" 0.411"" 0.124*" -0.061
Red soils 146 0.547** 0.850*" 0.540** 0.534** -0.114 0.423**  0.417*" 0.224 "%
Yellow soils 265 0.126 " 0.694°*  0.265" 0.033 0.128* -0.019 0.053 0.064
Yellow brown soils 41 0.007 0.613*" 0.221 0.039 -0.061 0.062 0.042 -0.042
3
Table 3 The correlation analysis between exchangeable magnesium and other soil nutrients in different soil types
pH
Soil types Samples 0. M. pH value TN TP TK HN AP AK
Paddy field 494 0.538""  0.526"" 0.434""  0.399"" -0.144"" 0.378"" 0.184"" 0.174 "~
Red soils 146 0.470**  0.467°" 0.373**  0.464"* -0.047 0.268 "  0.319"" 0.346 "
Yellow soils 265 0.011 0.615*" —0.048 -0.070 -0.173** -0.090 -0.048 0.073
Yellow brown soils 41 -0.147 0.757** —-0.190 -0.025 -0.147 -0.178 -0.244 0.083
2.3
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Table 4 The status of calcium and magnesium in tobacco with exchangeable calcium and magnesium changing in soils

Tobacco leaves Tobacco leaves
The content of exchangeable The content of exchangeable
L Calcium Magnesium L Calcium Magnesium
calcium in soil emol/kg magnesium in soil cmol/kg
g/'kg g/'kg g/'kg g/'kg
<3 - - <0.5 20.86 ab 1.43 ¢
3~6 20.30 b 2.40 a 0.5~1.0 23.85 a 2.06 be
6~10 20.76 b 2.86 a 1.0~1.5 19.42 b 2.23 be
10 ~18 23.09 ab 2.32 a 1.5~2.8 21.23 ab 2.92 ab
>18 24.75 a 2.54 a >2.8 18.87 b 3.90 a
2.4
5
Table 5 Canonical variables and their correlation coefficients with
Y3 / Y4 / ¥s / + Ye related traits
x 1 I
! Canonical variable 1 Canonical variable TI
X Traits A, =0.606 ** A, =0.256**
5 2 m; Tui m; Tui
s x -0.432 -0.393 ** 0.916 0.919**
A, =0. 606 :
X 0.902 0.897 ** 0.401 0.441*"
70.29%
m; Ty m; Tui
A, =0.256 " ~0.374  -0.459**  0.324 0.261 "
29.71% Y4 0.713 0.014 -0.703 -0.283*"
¥s -0.577 -0.779 ** -0.290 -0.461""
Ye -0.139 -0.133 0.562 -0.326""
I
w, = —0.432x, +0.902x,
v, = =0.374y, +0. 713y, =0. 577y, —=0. 139y,
m;
Tui u, v 22}
X Xy Xy
~0.393 0.897°° v,
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Table 6 The correlation analysis between exchangeable calcium and magnesium in soils and other chemical components in tobacco leaves

Petroleum

Ttem TN ether extract Total sugar Reducing sugar P
Exchangeable calcium -0.201" 0.302** 0.053 0.075 0.064
Exchangeable magnesium —-0.203 * -0.016 0.226 " -0.010 -0.570 "
Item B Zn Cu Mn Cl
Exchangeable calcium 0.309 ** -0.194 = -0.063 -0.410"" 0.595 "
Exchangeable magnesium 0.207° -0.3287 0-178 0.4197 0.047
3
1 8. 87cmol/ kg 0.15 ~32.44cmol/’kg 33.93%
> pH pH
1. 16cmol/kg 0.25 ~5.76cmol/’kg  58.14%
> >
13
9.35 0.20 ~69.61 5~10
> >
pH
2 21.93g/ke  14.73 ~35.20g/ke 52.35%
2.52¢/kg  0.97 ~6.90g/ke 44%
3
15 16 K/ Ca + 1\/[g 17
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Table 1 Status of exchangeable calcium and magnesium in different soil types

The distribution frequency of the contents of exchangeable calcium %

. Mean Range CvV
Ttem Soil types mol/k mol/k %
omoe omore v Utmost low Low Medium High Utmost high
<3 36 6 10 10 18 >18
Paddy field 8.52b 0.15~31.78 69.26 11.13 37.25 18.42 26.11 7.09
Exchangeable calcium Red soils 12.03 a 2.74 ~32.44 51.19 0.68 18.49 19.18 49.32 12.33
Yellow soils 8.07 be 1.65~19.11 38.20 1.89 22.26 53.21 21.51 1.13
Yellow brown soils 6.92 ¢ 1.2 ~16.22 49.81 7.32 41.46 34.15 17.07 0.00
The whole province 8.87 0.15~32.44 60.84 6.77 30.34 28.96 28.01 5.92
The distribution frequency of the contents of exchangeable magnesium %
Item Soil types ,Meljrll( ,Ra?/gli ((;V
cmovRe crmov Re v Utmost lower Lower Medium High Utmost high
<0.5 0.5 1.0 1.0 1.5 1.5 2.8 >2.8
Paddy field 0.89 ¢ 0.25 ~3.64 62.90 21.86 51.62 13.36 11.74 1.42
Exchangeable magnesium Red soils 1.28 b 0.29 ~4.94 63.67 13.70 36.99 14.38 30.82 4.11
Yellow soils 1.52 a 0.33~5.76 63.57 2.64 34.34 30.57 20.75 11.70
Yellow brown soils 1.55 a 0.25 ~4.05 64.53 9.76 26.83 21.95 31.71 9.76
The whole province 1.16 0.25~5.76 69.85 14.69 43.45 18.71 18.08 5.07

0.05

The different letters indicate the significant difference at the 0.05 level in same line

the same below
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