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ABSTRACT : To get the informations of burley 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 2.87%, total nitrogen 4.55%, and
chlorine 0.57%. The nicotine content was low while total nitrogen was slightly high as
compared with recommended contents(nicotine ; 3.0~3.5%, total nitrogen ; 4.0~4.5%). The
variations of physicochemical properties among crop years were high while those of growing
areas were relatively low. The nicotine contents of upper leaves were positively correlated to
the sunshine hours in June and negatively correlated to the rainfalls in June and July
according to crop years. However the total nitrogen content of upper leaves were positively
correlated to the rainfalls in July according to growing areas. The tan-tended colored leaves
were produced under the high air temperature, drought and long sunshine weather condition
while the buff-tended colored leaves were produced under the contrary condition according to
crop years. It is considered that the increasing of nicotine content of Lugs may be available to
decrease the nitrogen number(nitrogen/nicotine ratio) of leaf tobacco.
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Table 1. The chemical constituents and color of burley leaf tobacco produced from 2000 to 2004 crop
years at 6 growing areas

Crop :Stalk Nicotine  Total T-N/  Crude Chlorine Filling | % of Leaf Color
Year Position Nitrogen nicotine Ash Power | Midrib | L" a? b
(%) (%) (%) (%) (ml/g) (%)

2000 Lugs 0.89 2.85 3.21 30.2 0.65 5.96 299 | 56.1 732 204
Cutters 1.88 4.27 2.27 23.9 0.53 6.12 377 | 56.1 759 215
Leaf 3.72 5.05 1.36 17.6 0.60 6.14 370 | b27 832 222
Tips 3.98 5.12 1.29 15.4 0.60 6.01 28.7 | 50.7 8.12 214
Average 2.62 4.32 1.65 21.8 0.59 6.06 333 | 539 7.8 214
2001 Lugs 0.90 3.44 3.84 30.4 0.64 6.35 29.0 | 538 7.716 203
Cutters 2.29 5.06 2.21 21.9 0.55 6.83 38.1 | 54.0 857 22.2
Leaf 3.78 5.46 1.44 18.1 0.52 6.93 35.7 | 51.5 878 223
Tips 3.77 5.4 144 16.0 0.57 6.52 272 | 497 827 213
‘ Average 2.68 4.85 1.81 21.6 0.57 6.66 325 | 523 83 215
2002 Lugs 1.03 3.15 3.4 29.4 0.53 6.74 30.1 | 54.2 747 207
Cutters 2.49 3.81 1.53 23.1 0.55 7.55 3713 | K26 821 205
Leaf 5.17 5.25 1.01 174 0.60 7.08 32.1 | 48.7 864 194
Tips 4.78 5.14 1.07 154 0.59 7.60 289 | 483 8.35 19.0
Average 3.37 433 1.29 21.3 0.57 7.24 32.1 | 509 817 199
2003 ‘Lugs 0.84 3.03 3.60 30.4 0.48 7.23 303 | 65.1 7.28 196
Cutters 2.56 4.34 1.69 21.6 0.38 7.46 364 | 54.1 794 20.1
Leaf 3.86 5.12 1.33 17.4 0.34 7.27 347 | 521 8.12 205
Tips 3.64 5.16 1.42 16.0 0.42 7.81 29.5 | 51.8 7.74 203
Average 2.73 441 1.62 21.3 0.41 7.44 327 | 533 7.77 20.1
2004 Lugs 1.19 3.58 3.01 271.8 0.80 6.82 312 | 554 743 216
Cutters 2.34 4.61 1.97 22.2 0.76 6.82 38.3 | 544 836 23.0
Leaf 4.15 5.51 1.33 16.8 0.63 6.86 35.3 | 522 859 24.1
Tips 4.11 5.61 1.37 15.1 0.57 6.93 299 | 51.6 823 237
Average 2.95 4.83 1.64 20.5 0.69 6.86 33.7 | 534 815 231
Ave. Lugs 0.97 3.21 3.31 29.6 0.62 6.62 30.1 | 549 745 205
Cutters 2.31 4.42 1.91 22.5 0.56 6.95 375 | 542 813 214
Leaf 4.14 5.28 1.28 174 0.54 6.86 3.0 | 514 849 217
Tips 4.06 5.29 1.30 15.6 0.55 6.97 288 | 504 814 212
Average 2.87 4.55 1.59 21.3 0.67 6.85 329 | 528 805 21.2
Ave. L.S.D.5% 0.50 0.45 0.52 NS NS 0.56 NS 1.2 024 038
Ave. L.S.D.1% 0.68 0.62 0.71 NS NS 0.77 NS 17 033 11

UL : Lightness ; (White)+100 < 0(Black), 2a : Redness ; (Red)+100 <> —80(Green)
b : Yellowness ; (Yellow)+70 < -70(Blue)
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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 21.5 25.5 23.5 247 275 522 161 166 164
2001 21.8 25.7 23.7 266 292 558 151 184 167
2002 214 24.7 23.0 83 211 295 223 153 188
2003 20.9 22.8 21.8 157 506 713 156 94 125
2004 21.8 25.5 23.6 223 20 517 176 158 167
Average 21.5 24.8 23.1 195 326 521 173 151 162

Table 3. The correlation coefficients(r) between climatic factors and chemical constituents of burley
leaf tobacco produced from 2000 to 2004 crop years

Character Sta!k. Aver. air temperature Rainfalls Sunshine hours
position June July  Aver. June July Sum June July  Aver.
Nicotine  Lugs 0.56 - - -0.13 - - 0.52 - -
Cutters -046 -0.66 -0.62 -0.66 0.42 0.05 033 -0.59 -0.23
Leaf -0.08 -0.07 -0.07 -0.84" -047 -0.84 0.98™  0.00 0.62
Tips 0.14 0.22 0.20 -0.66 -0.71  -0.96" 098" 0.25 0.81°
Aver. -0.02 -0.06 -0.04 -0.81° -045 -0.81" 0.97°  0.00 0.61
Total Lugs 0.66 - - 0.25 - - 0.00 - -
Nitrogen  Cutters 0.52 0.37 0.41 0.83" 0.13 0.53 -0.76 037 -0.21
Leaf 0.72 0.48 0.54 028 -032 -0.14 0.02 0.47 0.36
Tips 0.73 0.48 0.54 0.49 -0.16 0.10 -0.22 039 0.15
Aver. 0.70 0.46 0.52 0.58  -0.10 0.20 -0.37 044 0.09

+, K, kE

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

Growing i Stalk Nicotine  Total T-N/ Crude Chlorine Filling | Midrib Leaf Color
Area Position Nitrogen nicotine Ash Power | Ratio L a b
(%) (%) (%) (%) (ml/g) | (%)

Seosan Lugs 0.98 3.19 3.24 30.3 0.97 6.33 303 | 548 7.63 203
Cutters 2.73 4.37 1.60 22.8 1.10 6.63 37.2 | 53.0 8.02 21.0
Leaf 4.07 5.11 1.25 18.1 0.77 6.63 33.7 | 51.9 835 21.7
Tips 4.02 5.06 1.26 16.4 0.76 6.83 28.2 | 51.1 8.07 214
Average | 2.95 443 1.50 21.9 0.90 6.61 324 | 527 802 211
Jeonju Lugs 1.13 3.19 2.82 30.3 0.54 7.03 29.3 | 55.0 771 207
Cutters 2.47 4.59 1.86 22.9 0.45 7.05 375 | 549 793 211
Leaf 443 5.24 1.18 17.1 0.45 6.68 327 1 504 823 21.0
Tips 4.16 5.10 1.23 15.3 0.44 6.84 2719 | 497 8.05 205
Average | 3.05 4.53 1.49 21.4 0.47 6.90 318 | 525 798 20.8
Jeong- Lugs 0.88 3.07 3.51 29.7 0.56 6.42 306 | 55.0 7.50 209
eup Cutters 1.90 3.92 2.07 23.4 0.46 6.88 36.6 | 54.7 8.06 220
Leaf 4.06 4.89 1.21 17.1 0.48 6.75 37.1 | 51.5 863 219
Tips 4.25 5.03 1.18 14.9 0.51 6.88 278 | 50.3 8.04 21.2
Average | 2.77 4.23 1.53 21.3 0.50 6.73 33.0 | 529 806 215
Jangsu Lugs 0.98 3.04 3.11 30.1 0.39 6.42 209 | 541 772 20.1
Cutters 2.01 4.33 2.16 22.4 0.36 7.05 38.7 | 544 820 21.2
Leaf 4.06 5.66 1.39 174 0.35 6.96 363 | 509 854 211
Tips 3.99 5.68 1.42 16.0 0.50 7.04 31.0 | 506 826 209
Average | 2.76 4.68 1.70 21.5 0.40 6.87 340 | 525 818 2038
Gwang- Lugs 0.78 3.54 4.56 28.8 0.68 6.68 298 | 548 693 204
ju Cutters 2.18 4.62 2.12 21.9 0.53 6.99 38.2 | 53.9 831 21.2
Leaf 4.15 5.33 1.28 17.7 0.60 6.92 343 | 51.3 8.63 218
Tips 4.03 5.63 1.40 15.6 0.60 7.17 28.7 | 50.3 8.18 21.2
Average | 2.78 4.78 1.72 21.0 0.60 6.94 327 | 526 8.01 21.2
Bo- Lugs 1.08 3.24 3.00 28.6 0.56 6.84 308 | 559 7.20 20.8
seong  Cutters 2.58 4.67 1.81 21.8 0.44 7.12 37.1 544 827 222
Leaf 4.05 5.42 1.34 17.3 0.58 7.21 35.7 | 527 857 228
Tips 3.90 5.26 1.35 15.4 0.48 7.09 294 | 50.5 824 21.7
Average | 2.90 4.65 1.60 20.8 0.52 7.07 333 | 53.3 807 219
Ave. L.S.D.5 % NS 0.41 NS NS 0.41 NS NS NS NS 0.7
Ave. L.SD.1 % NS 0.55 NS NS 0.56 NS NS NS NS 1.0
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Table 5. The average climatic data in each growing area for 5 years

Growing Average air temp.(C) Rainfalls(mm) Sunshine hours
Area June July Average June July Sum June July Average
Seosan 21.2 24.6 22.9 180 274 221 170 136 153
Jeonju 22.7 26.1 24.4 222 327 275 152 129 141
Jeongeup 21.8 253 23.6 170 285 227 170 149 160
Jangsu 19.9 23.1 21.5 210 376 293 185 161 173
Gwangju 22.3 25.5 23.9 171 349 260 142 129 135
Jangheung 20.9 24.2 22.6 218 344 281 221 201 211
Average 21.5 24.8 23.1 195 326 260 173 151 162
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Table 6. The correlation coefficients(r) between climatic factors of growing areas and chemical
constituents of burley leaf tobacco produced for 5 years

Rainfalls Sunshine hours

June July Sum June  July Aver.

0.88" - - 0.45 - -
032 -0.27  -0.05 0.21 0.09 0.15
0.41 0.07 0.23 -0.54 -0.53 -0.54
-0.36  -0.50 -0.51 -0.58 -0.57 -0.58
050  -0.50 0.01 -0.06 -0.16 -0.11

Stalk Aver. air temperature
Character .
position June July Awver.
Nicotine  Lugs -0.12 - -
Cutters  0.08 0.11 0.09
Leaf 0.70 0.68 0.69
Tips 0.59 0.64 0.61
Aver. 0.40 0.45 0.43
Total Lugs 0.51 - -
Nitrogen  Cutters 0.15 0.07 0.11
Leaf -0.58 -0.66 -0.62
Tips -0.37 -0.49 -043
Aver. -0.16  -0.28 -0.22

-0.30 - - -0.40 - -
0.52 0.50 0.58 0.07 0.12 0.10
0.61 091" 0.90" 0.34 0.39 0.37
0.07 0.86 0.64 -0.04  0.08 0.02

0.34 0.84" 0.74" 0.03 0.14 0.09

* * Significant at 10 % and 5 % levels of probability, respectively.
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