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ABSTRACT : This study was carried out to improve the tobacco field condition and to
determine the effect of lime amount and application time on soil pH, yield, and quality of leaf
tobacco. Lime was applied to the tobacco field by determined amounts according to different
pH level. The changes of soil pH, growth of tobacco, yield, and quality of KF109 and Br21
tobacco were surveyed by time lapse. The target pH value in tobacco field soil can be reached
at 6 weeks after lime application, and then the soil pH was lowered slightly after that time.
The lime amount needed to reach target pH was decreased 40% in the same tobacco field after
1 year. Though the initial growth rate of fiue-cured tobacco in the field of pH 7.0 was lower
than that of conventional tobacco field, the field of pH 7.0 showed the highest yield after the
maximum growth stage. The quality of cured leaf tobacco in the field of pH 7.0 applied lime
at spring season was slightly lowered compared with that in conventional. This results
indicated that the best pH condition in tobacco field for the best tobacco growth was 6.5 and
the proper time of lime application was fall season of previous year by application of the
whole quantity.
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Table 1. Physio—chemical characteristics of selected tobacco fields
Soil pH P:0s oM T-N Exch. Cation {cmol'/kg)
texture (155 H:0)  (mg/kg)  (g/ke) (e/kg) K Ca Mg
Sandy loam 4.70 33 0.11 0.42 2.22 0.57
Sandy clay 4.85 14 0.15 0.38 3.70 2.02

Table 2. Comparison of calculation methods for
the amount of lime application

Buffer courve  ORD  Shoemarker
Soil texture pH 65 pH7.0 pH®65 pH65

Sandy loam 291" 458 389 391
Clay loam 416 630 487 497

Method

+ Amount of Lime application : kg/10a, supply to
the 15cm depth from surface soil
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Fig. 2. Changes of soil pH by time lapse

Table 3. Changes of soil pH after lime application in the different soil texture
First year Second year
Soil
texture Treatment Lime* Initial Final Lime Initial 45days 60days Final
amount pH pH amount pH pH pH pH
Sandy No fertilizer 470 496 4.53 4.73 4.51 4.70
loam Conventional 4.95 4.42 4.64 4.68 4.69
pH 6.5 291 6.05 167 5.53 6.07 -6.01 6.22
pH 7.0 458 6.29 250 5.75 6.51 6.24 6.51
First year Second year
Soil
texture Treatment Lime Initial Final Lime Initial 45days 60days Final
amount pH pH amount pH pH pH pH
Clay No fertilizer 485 491 4.80 5.03 4.85 4.82
loam Conventional 5.02 4.89 4.79 4.71 4.93
pH 65 416 6.28 194 5.52 6.58 6.28 6.08
pH 7.0 680 6.96 361 5.97 7.07 6.94 6.38
* kg/10a, supply to the 15cm depth from surface soil
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Table 4. Comparison of tobacco growth at button stage in the different soil pH, and soil texture

KF 109 Br 21
Soil Treatment Height Leaf Largest leaf Height  Leaf Largest leaf
texture (cm) No. ———————  (cm) No. —mm—
Height Width Height Width
fcm)  (cm) fcm)  {cm)
Sandy No fertilizer 29.4 13.8 35.1 18.3 12.3 115 28.8 13.7
loam Conventional 90.7 18.1 54.1 32.8 40.5 15.1 46.1 26.9
pH 65 95.8 19.5 548 338 62.8 18.0 53.1 217
pH 7.0 83.3 18.7 52.6 32.8 51.7 16.8 494 25.8
KF 109 Br 21
Soil Treatment Height Leaf Largest leaf Height  Leaf Largest leaf
texture (cm) No. —————— (cm) No. —m8M8M8Mm
Height Width Height Width
(cm) {cm) {cm) {cm)
Clay No fertilizer 33.7 158  39.2 20.8 23.5 14.3 42.1 19.8
loam Conventional 101.4 20.3 58.6 37.1 55.4 16.7 55.3 29.8
pH 6.5 93.3 19.3 59.7 38.0 55.7 17.7 55.0 29.3
pH 7.0 82.5 18.9 57.1 35.0 54.3 16.7 55.2 30.6
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Table 5. Comparison of tobacco growth at topping stage in the different soil pH and soil texture

KF 109 Br 21
Soil Treatment Height Leaf Largest leaf Height Leaf Largest leaf
texture {cm) No. ————  (cm) No. —mm——
Height Width Height  Width
(cm)  (cm) {cm) (cm)
Sandy No fertilizer 48.7 16.3 37.6 18.2 321 15.6 35.2 15.3
loam Conventional  108.5 16.1 58.7 32.2 122.7 23.1 58.8 27.1
pH 6.5 1074 170 573 31.2 126.1 23.2 635 28.0
pH 7.0 104.7 174 63.2 324 129.1 23.1 67.8 314
KF 109 Br 21
Soil Treatment Height Leaf Largest leaf Height Leaf Largest leaf
texture (cm) No. ———  (cm) No. —m8m8m
Height Width Height Width
(cm) {cm) (cm) (cm)
Clay No fertilizer 93.9 204 45.7 22.3 59.9 194 420 19.1
loam Conventional 119.9 18.3 58.8 33.7 126.3 21.9 66.4 29.9
pH 6.5 116.0 18.1 62.7 33.7 125.0 22.9 63.8 28.7
pH 7.0 112.6 18.2 624 4.0 134.5 23.3 638 28.2
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Table 6. Comparison of leaf tobacco yield and quality by the lime application
KF 109

Sandy loam Clay loam

Treatment Yield Quality Yield Quality
kg/10a Index Won/kg Index kg/10a  Index Won/kg  Index

No fertilizer 113.1 1725
Conventional 190.5  100.0 3,853 100 240.4 100.0 3,845 100.0
pH 6.5 210.3 1104 3,770 97.8 2515 104.7 3,628 94.4
pH 7.0 2208 1159 3,590 93.2 260.1 108.2 3,571 92.9
Br 21
Sandy loam Clay loam
Treatment Yield Quality Yield Quality

kg/10a Index Won/kg  Index kg/10a Index Won/kg  Index

No fertilizer 41.0 85.6

Conventional 1719  100.0 2,951 100 206.5 100.0 3,106 100.0
pH 6.5 188.3 1095 3,006 101.6 207.9 100.7 3,034 97.7
pH 7.0 186.4 1084 2,998 101.6 2266 1097 2,966 95.5

Table 7. Changes of chemical contents of cured leaf by the lime application in the different soil

texture
(%)
KF 109
Sandy loam Clay loam
Treatment Total Alkaloid K  Ca Reducing. Total Alkaloid K  Ca  Reducing.
N sugar N sugar
Conventional 2.44 077 4.09 1.06 133 2.35 1.63 292 1.53 20.5
pH 6.5 2.21 1.35 338 158 162 2.60 1.51 3.46 1.77 17.8
pH 7.0 2.62 1.33 357 1.87 193 2.72 1.85 3.29 1.87 14.7
Br 21
Sandy loam Clay loam
Treatment T&)tal Alkaloid K Ca Total  Alkaloid K Ca
N
Conventional 4.94 2.33 7.76 2.11 447 2.24 5.11 3.33
pH 6.5 4.95 1.87 6.99 3.12 4,51 2.12 5.82 4.28
pH 7.0 5.28 1.41 7.11 3.49 473 2.05 5.83 4.32
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Table 8. Changes of soil pH with time lapse by the different lime application season

Before planting After harvest
Limex .
Treatment First year Second year 45days 60days Harvest

amount
Conventional(No lime) 5.01 4.94 4.93 4.56 4.72
Spring season 647 6.27 7.20 6.84 7.25
Spring & fall season 7.17 6.91 6.71 6.99
Fall season 6.27 6.45 6.23 6.93

* kg/10a, supply to the 15cm depth from surface soil

Table 9. Comparison of tobacco growth of KF 109 at button and topping stage by the

different lime application season

Button stage Topping stage
Treatment Height Leaf No. Biggest leaf  Height Leaf No. Biggest leaf

(cm) —— () EEEE—

Height  Width Height Width

Conventional(No lime) 60.1 19.3 55.0 30.8 158.9 17.9 58.5 29.8
Spring season 62.7 17.8 53.8 326 162.6 18.8 62.6 32.3
Spring & fall season  60.3 17.9 54.7 325 1635 18.9 62.6 32.5
Fall season 68.3 17.7 55.8 331 1703 18.6 60.4 32.9
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Table 10. Comparison of yield and quality of KF 109 cured leaf by the different lime

application season

Yield Quality Price
Trreatment
kg/10a Index Won/kg Index Cheon won/10a Index
Conventional(No lime) 260 100 4,049 100 1,053 100
Spring season 274 105 3,971 98 1,088 103
Spring & fall season 296 114 3,969 98 1,175 112
Fall season 295 113 4,099 101 1,209 115
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