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ABSTRACT :

To get the informations of flue-cured leaf, the chemical constituents, quality

indices, leaf color and the effects of climatic factors on the physicochemical properties of leaf
produced from 2000 to 2004 crop years at 6 growing areas were analysed. The average leaf
chemical contents for 5 years were as follows ; nicotine 2.22%, total sugar 28.0%, total nitrogen
1.89%, ether extracts 6.37% and chlorine 0.38%. The nicotine and total nitrogen contents were
low while the total sugar were high as compared with KT&G recommended contents(nicotine ;

; 20~25%,

2.5~3.0%, total nitrogen

total sugar

below 25.0%). The variations of

.
I

physicochemical properties among crop years were high while those of growing areas relatively
low. The nicotine content of leaf was negatively correlated to the rainfalls in July and the total
sugar content was negatively correlated to the average air temperature in June and July
according to crop years. The orange colored leaves were produced under the drought and long
sunshine weather condition while the lemon colored leaves were produced under the contrary
condition according to crop years. Blending the different crop year’s leaves in the proper way
may be beneficial to produce of uniform and consistent cigarettes. It is considered that the
increasing of nitrogen fertilizer or improving of nitrogen uptake may be available to increase
the nicotine and nitrogen and decrease the total sugar contents of flue-cured leaf tobacco.
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nicotine, sugar, nitrogen, leaf color, climatic factor, correlation.
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Table 1. The chemical constituents and color of flue—-cured leaf tobacco produced from 2000 to 2004 crop
years at 6 growing areas

Crop Stalk Nicotine Total Total T-S/ T-N/ Crude Ether Chlorine| % of Leaf Color

Year :Position Sugar Nitrogen nicotine nicotine Ash Extracts Midrib| LV & b
(%) (%) (%) (%) (%) (%) (%)

2000 Lugs 1656 149 1.72 90 105 217 6.7 0.80 | 28.0 | 67.2 2.95 30.5
Cutters 1.85 293 152 158 082 139 6.89 0.36 | 283 [69.3 2.21 30.9
Leaf 287 290 1.8 101 0.64 9.3 781 0.30 | 26,5 |65.9 3.51 32.7
Tips 363 265 215 70  0.59 89 893 037 | 243 | 634 4.05 308
Average | 250 247 181 99 072 134 760 046 | 268 |66.5 3.18 31.2
2001 Lugs 174 249 182 164 107 162 656  0.62 | 265 |66.0 3.57 32.2
Cutters 1.99 306 1.83 163 09 117 6.55 043 | 29.7 |65.9 3.86 33.5
Leaf 279 216 225 106 0.86 9.0 715 0.27 | 27.0 |67.0 3.57 34.9
Tips 311 232 246 82 082 98 739 0.25 | 26.0 |63.1 4.26 31.8
Average | 241 266  2.09 1.7 089 11.7 691 0.40 | 27.3 | 655 3.81 33.1
2002 Lugs 173 221 170 128 098 184 638 069 | 27.7 | 645 3.86 29.7
Cutters 187 345 157 184 084 134 5.80 055 | 293 | 64.9 3.87 31.3

Leaf 3.05 32 204 1.5 067 86  6.35 039 | 27.1 |63.6 4.06 32.1
Tips 336 303 242 9.0 0.72 80 678 031 | 245 614 4.63 314
Average | 250 305 193 122 077 121 633 049 | 27.2 | 63.6 4.10 31.1
2003 {Lugs 1.03 231 140 224 136 184 514 042 | 249 |69.6 242 30.3
Cutters 1.28 343 156 267 122 127 493 0.24 | 276 |71.8 1.87 32.5
Leaf 202 366 1.82 182 0.90 87  5.09 0.23 | 259 |70.3 2.07 32.9
Tips 245 33.0 196 134 0.80 79 542 0.20 | 22,5 |68.2 2.53 31.7

Average | 1.70 317  1.68 187 099 119 514 027 | 25.2 | 70.0 222 318
2004 ‘Lugs 124 179 163 145 132 200 5.66 0.38 | 284 695 233 323
Cutters 137 296 162 217 119 136 571 0.21 | 30,7 |694 243 34.2

Leaf 246 297 207 121 084 11.0 6.08 0.24 | 29.6 | 66.7 3.35 35.0
Tips 295 284 246 96 084 9.2 611 0.26 | 25.3 |64.9 3.81 33.1
Average | 2.00 264 194 132 097 135 589 0.27 | 28,5 | 676 298 33.6
Ave. Lugs 148 206 1.65 139 112 190 6.10 0.58 | 27.1 |674 3.03 31.0
Cutters 167 317 1.62 189 097 13.0 597 036 | 29.1 |68.3 2.85 32.5
Leaf 264 316  2.00 120 0.76 93  6.50 0.29 | 27.2 |66.7 3.31 33.5
Tips 310 281 229 91 074 88 693 0.28 | 245 |64.2 3.86 31.8

Average | 2.22 28.0 1.89 126 085 125 6.37 0.38 | 27.0 |66.6 3.26 32.2
AvelLSD.5% | 064 573 032 618 019 186 0.86 0.39 | 199 | 2,55 098 1.32
Avel.SD.1% | 087 782 044 843 026 254 118 053 | 271 348 134 1.79

UL : Lightness ; (White)+100 < 0(Black), ?a : Redness ; (Red)+100 <> ~80(Green)
Iy ¢ Yellowness ; (Yellow)+70 < -70(Blue)




Table 2. The average climatic data of growing areas in each crop year

Crop Average air temp.(C) Rainfalls(mm) Sunshine hours

Year June July  Average June July Sum June July  Average
2000 21.6 25.0 23.3 187 241 429 178 159 168
2001 21.8 25.1 234 235 247 481 184 204 194
2002 20.7 24.3 22.5 70 204 273 242 174 208
2003 20.6 22.4 21.5 183 422 605 166 131 148
2004 21.8 24.7 23.3 327 359 686 199 139 169
Average 21.3 24.3 22.8 200 295 495 194 161 178
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Table 3. The correlation coefficients(r) between climatic factors and chemical constituents of leaf obacco

produced from 2000 to 2004 crop years

Character Stalk Aver. air temperature Rainfalls Sunshine hours
position  June July Aver. June July Sum June  July  Aver.
Nicotine Lugs 0.26 - - -0.40 - - 047 - -
Cutters  0.24 0.69 0.56 -041 -0.94" -0.78 0.33 091" 0.78
Leaf 0.22 0.78 0.62 -0.42  -0.99" -0.81 0.65 0.71 0.85"
Tips 0.34 0.80 0.67 -0.29 -0.88 -0.68 040 049 0.56
Aver. 0.28 0.80 0.65 -0.39  -0.99" -0.80 049 0.76 0.78
Total Lugs -0.37 - - -0.23 - - 0.07 - -
Sugar Cutters -0.95 -0.73 -0.86 -0.72  0.13 -0.34 033 -0.12 0.13
Leaf -0.97" -0.85" -0.94" -0.60 0.35 -0.15 022 -049 -0.17
Tips -0.83" -0.86" -0.89 -0.32  0.58 0.14 013 -0.73  -0.37
Aver. -0.92"° -0.84" -0.92 -0.54  0.35 -0.11 021 -0.28 -0.04

+, %
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Significant at 109, 5% and 1% levels of probability, respectively.
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Table 4. The chemical constituents and color of flue-cured leaf tobacco produced at 6 growing areas for 5 years

Grow. Stalk Nicotine Total Total T-S/ T-N/ Crude Ether Chlorine| % of Leaf Color
N — Sugar Nitrogen nicotine micatine Ash _ Extracs e R -
(%) (%) (%) (%) (%) (%) (%)

Mi-  Lugs 141 209 1.63 14.8 1.15 193 5.88 0.83 | 283 |66.5 3.14 30.7
weon Cutters 1.61 32,0 1.63 19.9 1.02 129 5.73 066 | 298 (672 292 315
Leaf 285 316 1.98 11.1 070 10.2 646 059 | 27.3 | 65.7 342 334
Tips 342 280 2.25 8.2 066 89 7.19 039 | 246 |64.1 3.64 32.2
Average | 2.32 28.1 1.87 12.1 081 128 6.31 062 | 275 |65.9 3.28 319
Je-  iLugs 1.74  16.1 1.83 9.2 1.05 20.7 5.58 0.21 | 25.8 | 684 2.79 322
cheon :Cutters 1.65 253 1.72 15.3 1.04 154 545 0.15 | 28.8 {68.9 2.69 33.2
Leaf 247 210 2.32 10.9 094 99 6.04 0.12 | 27.0 | 677 2.88 33.7
Tips 3.05 249 2.63 8.2 086 100 6.58 0.26 | 24.8 | 628 4.22 314
Average | 2.23 23.3 2.12 10.5 095 140 591 0.19 | 26.6 | 67.0 3.14 326
Chung ‘Lugs 144 265 1.45 18.4 1.01. 174 570 048 | 25.7 |66.6 3.21 30.2
-ju  Cutters 2.06 325 1.58 158 077 122 6.52 030 | 279 |66.4 3.39 31.9
Leaf 281 314 2.00 11.2 071 94 6.75 0.21 | 28.8 |66.1 3.77 33.8
Tips 313  26.7 2.44 8.5 0.78 88 7.18 0.19 | 25.7 |63.6 4.10 32.0
‘‘‘‘‘ Average | 236 293 187 124 079 119 654 030 | 27.0 |655 362 320
An-  Lugs 1.44 186 1.86 12.9 1.29 187 6.79 041 | 285 |65.9 3.54 30.9
dong :Cutters 1.70  33.2 1.76 19.6 1.03 126 6.53 0.26 | 29.9 | 683 3.04 324
Leaf 253 352 1.99 13.9 079 85 6.64 0.18 | 26.3 | 675 3.29 33.2
Tips 266 32.6 2.10 12.3 079 78 6.86 0.20 | 24.2 663 3.46 32.3
Average | 2.08 29.9 1.93 144 093 119 671 026 | 2712 |67.0 3.33 32.2
Bong- Lugs 1.25 232 1.50 18.6 1.20 172  6.39 050 | 276 |69.1 2.63 304
wha Cutters 1.34 33.6 1.52 25.0 1.13 123 5.60 0.23 | 29.6 |69.8 242 325
Leaf 2.08 338 1.76 16.3 0.8 89 6.06 019 | 25.2 |68.6 2.77 34.1
Tips 293 295 2.15 10.1 0.73 86 6.62 0.28 | 22.0 |65.3 3.40 32.0
Average | 1.90  30.0 1.73 158 091 118 6.17 030 | 26.1 |68.2 2.80 32.3
Weon Lugs 1.58 183 1.65 11.6 1.05 204 6.25 1.08 | 26.7 | 675 2.84 315
-ju  iCutters 1.68 334 1.51 19.9 0.90 13.0 6.02 0.56 | 28.7 |68.9 2.62 33.2
Leaf 3.08  30.7 1.98 9.9 064 9.1 7.03 042 | 28.6 |65.6 3.75 33.0
Tips 340 26.6 2.17 7.8 064 84 7.12 033 | 25.8 |63.0 4.31 30.8
Average | 2.44  27.2 1.83 11.2 075 127 6.61 060 | 275 |66.3 3.38 32.1
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Table 5. The average climatic data in each growing area for 5 years

Growing Average air temp.(TC) Rainfalls(mm) Sunshine hours
Area June July Average June July Sum June July  Average
Miweon 22.6 25.5 24.0 214 289 503 162 136 149
Jecheon 20.7 23.6 22.2 229 318 547 261 230 245
Chungju 21.8 25.2 23.5 210 297 507 166 132 149
Andong 214 24.3 22.9 170 257 427 181 147 164
Bongwha 19.0 22.3 20.6 210 297 507 235 200 218
Weonju 222 24.9 23.6 170 310 430 161 122 142
Average 21.3 24.3 22.8 200 295 495 194 161 178
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Table 6. The correlation coefficients(r) between climatic factors of growing areas and chemical

constituents of leaf tobacco produced for 5 years

Character Stal.k Aver. air temperature Rainfalls Sunshine hours

position  June July  Aver. June July Sum June  July  Aver.

Nicotine  Lugs 0.34 - - 0.11 - - 0.23 - -

Cutters 0.60 0.69 0.65 -0.07 -0.03 -0.06 -049 -049 -0.49
Leaf 0.93" 0.91" 0.93" -0.36 0.14 -0.15 -0.78" -0.77" -0.78
Tips 0.56 0.57 0.57 0.16 0.58 0.41 -041 -0.39 -0.40
Aver. 086" 087 087 -0.10 058 013  -059 -0.58 -0.59
Total Lugs -0.10 - - 0.18 - - -0.33 - -
Sugar Cutters 0.10 0.14 0.12 -0.64 -0.53 -0.68 -0.68 -0.71 -0.69
Leaf -0.17 -0.14 -0.15 -056 -0.84" -0.80" -0.37  -038 -0.38
Tips -0.17 -0.20 -0.19 -0.56 -0.93" -0.84 -0.21 -0.21 -0.21
Aver. -0.10 -0.01  -0.06 -0.44  -0.70 -0.65 -0.50 -0.51 -0.50

"™ Significant at 109, 5% and 1% levels of probability, respectively.
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