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Abstract Relationships between the boron content in flue-cured tobacco leaves and the soil available boron contents in
Hunan tobacco-growing area were analyzed. The results indicated that 1 The boron contents in flue-cured tobacco leaves
in Hunan Province were low ranging from 9.22 to 89. 04 mg/kg with the mean of 21.72 +12.98 mg/kg. The boron
contents in 88.89% tobacco samples were at the range of 10.00 —40.00 mg/kg. 2 The soil available boron contents in
Hunan tobacco-growing area were low ranging mostly from 0.07 to 1.28 mg/kg with the mean of 0.25 +0.23 mg/kg.
The available boron contents were insufficient for 93.40% soil samples <0.40mg/kg  and were rich for 4. 51% soil
samples >1.00mg/kg and only 2. 09% soil samples were adequate for tobacco growth and development. 3  The
boron contents in flue-cured tobacco leaves were highly correlated r=0.745 with the soil available boron contents at the

0.01 level. Based on the correlation analysis the regression equation § =11.47 +41.71x was established between soil
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available boron and the boron contents in flue-cured tobacco leaves for 288 samples. 4 After grouping soil available boron
contents and by using ANOVA method significant difference at the 0. 01 level among groups was found for the nicotine
content proportion of nitrogen to nicotine and proportion of total sugar to nicotine. However difference among groups for

contents of total N and total sugar was not significant.
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6 Nicotiana tabacum L. 2313

0.10 ~0.20 mg/kg

3

Table 3 Distribution of boron content in flue-cured tobacco leaf of Hunan Province

Range mg/kg Samples Mean mg/kg Std CV %
<10.00 12 9.70 0.25 0.78
10.00 ~20.00 168 15.03 2.45 9.70
20.00 ~30.00 58 24.15 2.79 9.84
30.00 ~40.00 30 34.68 3.25 9.55
> 40.00 20 58.69 15.66 48.12
4

Table 4 Effect of soil available boron in soil to boron content in flue-cured tobacco leaf

Soil available boron content mg/kg Samples Average of the boron content in flue-cured tobacco leaf mg/kg
<0.10 19 16.84 C
0.10~0.20 146 17.96 C
0.20 ~0.30 89 21.76 BC
0.30 ~0.40 15 26.86 B
> 0.40 19 51.31 A
0.01 Different letters in the table indicated the significant differences at the 0. 01 level the same
follow
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Fig.2 Relationship of soil available boron and boron content in flue-

Fig. 1  Change of available boron content in soil and boron content in
cured tobacco leaf

flue-cured tobacco leaf
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$ x § =10. 07 +48. 05x
?=0.776 F 1%

5

Table 5 Regression analysis of available boron content in soil to boron content in flue-cured tobacco leaf

F value
Soil available boron content mg/kg Samples Regression equations vaue "
<0.10 19 §=11.46 +62. 1x 0.143 0.091
0.10 ~0.20 146 $=19.89 —12. 44x 0.388 0.052
0.20 ~0.30 89 §=—-4.46 +103. 81« 9.388 ** 0.312**
0.30 ~0.40 15 §=-46.23 +214.76x 8.180" 0.621"
> 0.40 19 §=-1.01 +52.52x 34.884 " 0.820""
40.00 -1 0.70
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Fig.3 Change of the boron content in flue-cured tobacco leaf soil available boron content in different tobacco growing areas Hunan Province
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Table 6 ANOVA of effects of soil available boron content on chemical components in flue-cured tobacco leaves
Among groups Error

Index v S v S F value P value

Nicotine 4 3.785 241 0.939 4.029 " 0.004
Total N 4 0.041 241 0.032 1.273 0.281
Total sugar 4 4.376 241 12.080 0.362 0.835

/ Proportion of nitrogen to nicotine 4 1.130 241 0.088 12.861 " 0.000
/ Proportion of total sugar to nicotine 4 199.373 241 22.297 8.942" 0.000
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Nicotiana tabacum L. 2315

7

Table 7 Multiple comparison of effects of soil available boron content on chemical components

/ /
Range mg/kg Nicotine % Total N % Total sugar % Proportion of nitrogen to nicotine  Proportion of total sugar to nicotine
<10.00 2.78 AB 1.82 A 23.25 A 0.72 BC 9.47 BC
10.00 ~20.00 2.95 A 1.88 A 23.55 A 0.69 BC 8.98 BC
20.00 ~30.00 3.14 A 1.84 A 23.09 A 0.65 C 8.40 C
30.00 ~40.00 2.30B 1.81 A 23.87 A 0.84 B 11.51 B
> 40.00 2.33B 1.89 A 23.94 A 1.18 A 15.31 A
1
31 32
21.72mg/kg
59.77% 10. 00 ~
40. 00mg/kg 88.89% 14.00 ~31.06 mg/ke 59.38%
0.25mg/kg 94.31%  97.91%
14. 9%
0. 59mg/kg
15
2
6~15
/ /
3
27
33 34
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Table 1 Distribution of soil available boron content in Hunan tobacco-growing areas

1

Soil available boron content mg/kg Frequency of distribution of soil available boron content %
Sites Samples .
Mean_i S d Range <0.10 0.10~0.20 0.20 ~0.30 0.30 ~0.40 > 0.40
Jiahe 30 0.22 +0.08 0.12 ~0.36 0 40.00 40.00 20.00 0
Guiyang 30 0.19 £0.06 0.09 ~0.28 10.00 50.00 40.00 0 0
Yongxing 27 0.20 +0.07 0.11 ~0.30 0 44.44 55.56 0 0
Xintian 24 0.16 £0.05 0.07 ~0.24 12.50 66.67 20.83 0 0
Lanshan 21 0.19 £0.05 0.13~0.28 0 71.43 28.57 0 0
Jianghua 26 0.15£0.05 0.10 ~0.27 23.08 69.23 7.69 0 0
Hengnan 18 0.14 £0.02 0.12~0.16 0 100. 00 0 0 0
Fenghuang 36 0.17 £0.05 0.08 ~0.24 13.89 58.33 27.78 0 0
Longshan 33 0.22 +0.07 0.08 ~0.33 9.09 36.36 36.36 18.18 0
Liuyang 43 0.59 £0.44 0.22 ~1.28 0 0 48.84 6.98 44.18
2
Table 2 Distribution of available boron content in soil for different soil types
Soil available boron content  mg/kg Frequency of distribution of soil available boron content %
Soils Samples .
Mcan_t St d Range <0.10 0.10 ~0.20 0.20 ~0.30 0.30 ~0.40 >0.40
Duck feces mud 82 0.33 £0.37 0.08 ~1.28 10.97 54.88 10.98 4.88 18.29
Yellow soil 23 0.21 £0.09 0.12~0.36 0 52.17 21.74 26.09 0
Yellow ash soil 41 0.26 £0.07 0.09 ~0.35 2.44 14.63 65.86 17.07 0
Yellow mud field 35 0.18 0 +0.07 0.07 ~0.33 8.57 62.86 22.86 5.71 0
Red mud field 50 0.17 9 +0.06 0.07 ~0.29 8.00 66.00 26.00 0 0
Sand mud field 37 0.17 8 +0.06 0.09 ~0.30 5.41 70.27 24.32 0 0
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