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ABSTRACTS : This study was conducted to investigate the relationship between weather
factors during the growing season and chemical components of flue-cured tobacco. Chemical
components used in this study was from "Farm Leaf Tobacco Test” conducted at KT&G
Central Research Institute from 1986 through 2003. Data of weather factors during growing
season(April to July) were collected in 10 districts measured at Korea Meteorological
Adminstration(KMA). Nicotine and total sugar contents, and total sugar to nicotine(TS/Nic.) ratio
were increased, whereas total nitrogen to nicotine(TN/Nic.) ratio and chloride content were
decreased from 1986 through 2003. Year to year variation of rainfall was the largest, followed
by that of sunshine hour. Month to month variation of rainfall also was the largest, followed by
that of mean daily air temperature(MDAT). Rainfall was correlated positively with relative
humidity(RH), but negatively with sunshine hour. Nicotine content was correlated positively with
MDAT(in July, June~July, May~July and average), but negatively with rainfallin May ~ July)
and with RH(in June, July, May~June, June~July, April~June, May~July and average).
Total sugar content was correlated positively with MDAT(in May), but negatively with sunshine
hour(average) and RH(in June, July, June~July, April~June, May~July and average). The
positive correlation was found between total nitrogen content and sunshine hour(in April, May,
April~May, May ~July, April~June and average). The negative correlation was found between
TS/Nic. ratio and sunshine hour(in May~July and average). TN/Nic. ratio was correlated
positively with sunshine hour(in May and April~May) and with RH(in July and June~July),
but negatively with MDAT(in July, June~July, May~July and average). Ether extraction
content was correlated positively with MDAT(in July, June~July, May~July and average) and
with sunshine hour(in July and June~July), but negatively with rainfallin April, July, May~
July and average). Chloride content was correlated positively with sunshine hour(in April, July,
April~May, June~July, April~June, May~July and average), but negatively with rainfall(in
April, April~June and average).
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Table 1. Changes of chemical components in flue-cured tobacco during 18 years from 1986 through 2003

Crude Ether

Year Ni?&t;ne Total s)ugar ni{r(())gen TS/Nic."!  TN/Nic.” ash ext. Ch(l(())/r)ide
? ’ %) (%) (%) °
1986 1.64 20.3 2.09 12.4 1.27 13.7 - 0.63
1987 1.66 18.6 1.95 11.2 1.17 12.0 5.5 0.65
1988 1.81 13.7 2.69 7.6 1.49 14.0 6.1 0.75
1989 1.79 176 2.12 9.8 1.18 12.1 5.7 0.76
1990 1.83 12.3 1.78 6.7 0.97 13.2 6.1 0.57
1991 1.80 13.5 2,77 7.5 1.54 13.0 6.2 0.65
1992 2.21 14.0 2.57 6.3 1.16 14.2 6.4 0.59
1993 1.71 19.2 2.54 11.2 1.49 138 5.4 0.68
1994 2.08 17.3 2.22 8.3 1.07 14.3 7.9 1.02
1995 1.88 18.7 2.35 9.9 1.25 13.8 5.8 1.01
1996 1.86 20.2 2.19 10.9 1.18 12.0 5.9 0.70
1997 1.72 19.6 2.15 114 1.25 12.1 6.5 0.54
1998 1.91 22.4 2.08 11.7 1.09 12.3 5.4 0.29
1999 2.46 17.4 2.39 7.1 0.97 13.8 6.2 0.49
2000 2.44 24.6 1.85 10.0 0.78 13.3 7.7 0.40
2001 2.58 26.6 2.06 10.3 0.80 12.1 1.2 0.34
2002 2.14 33.9 1.87 15.8 0.87 11.3 5.8 0.36
2003 1.68 30.6 1.81 18.2 1.08 12.1 5.0 0.22
Average 1.96 20.0 2.19 104 1.15 13.0 6.2 0.59
s.n.” 0.29 5.8 0.30 3.1 0.22 1.0 0.8 0.22
cv? 15.1 29.1 13.8 29.7 19.3 7.3 13.1 37.5
r 0.547 0.747" -0.355 0.473° -0.616™ -0.373 0.406 -0.597"
“Total sugar/nicotine. “Total nitrogen/nicotine. *'Standard deviation.
“Coefficient of variability.
Correlation coefficients between crop year and content of chemical component.
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Table 2. Changes of mean daily air temperature and sunshihe hour in the area cultivated flue-cured
tobacco during 18 years from 1986 through 2003

Mean daily air temperature(<)

Sunshine hour(h/month)

Year April May June July  Average April May June July Average
1986 12.4 17.3 21.2 23.0 18.5 250.2 2462  173.1  137.2 201.7
1987 11.7 17.4 21.8 24.2 18.7 2150 2467 2371 1281 206.7
1988 12.0 17.6 21.8 23.9 18.8 2419 2363 2023 1152 198.9
1989 13.9 18.0 20.7 24.1 19.2 2479 2395 1974 1556 210.1
1990 11.7 17.0 214 25.4 18.9 196.5 181.7 1389 1513 167.1
1991 12.6 17.2 22.7 24.4 19.2 242.3 2507 2059 1175 204.1
1992 12.5 16.4 20.7 25.5 18.8 2104  231.8  221.1  188.1 212.8
1993 11.6 17.5 21.3 22.5 18.2 2189 2270 1461 1384 182.6
1994 14.3 17.8 21.8 28.4 20.6 2112 2176 2099 2394 219.5
1995 11.8 16.8 20.5 24.9 18.5 2326 2247 1876 1475 198.1
1996 10.8 17.7 21.6 24.4 18.6 250.4 2346 1174 1764 194.7
1997 12.9 174 224 25.3 19.5 224.1 183.7 2208 1738 200.6
1998 154 18.7 20.8 24.6 19.9 166.3 2109 1383 119.9 158.9
1999 134 17.7 22.3 24.5 19.5 2274 2592 2150  146.7 212.1
2000 12.0 175 22.3 26.2 19.5 1969 1896  168.1  165.1 179.9
2001 13.6 19.0 22.3 26.0 20.2 235.8 211.1  141.1  160.0 187.0
2002 13.9 174 21.7 24.9 19.5 206.1 198.0 2146 1342 188.2
2003 13.0 18.1 21.5 22.9 18.9 167.8 2015 1404 914 150.3
Average 127 17.6 21.6 24.7 19.2 219.0 221.7 1820  149.2 193.0
Index" 100.0 138.0 169.6  194.3 1000 1013 83.1 68.1
S.n* 1.16 062  0.66 1.36 0.6 256 238 369 332 19.2
cv.? 3.3 9.9

Investigated area

¥Standard deviation.
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70 -

65 ~

Relative humidity(%)

60 - -

50

: 10 districts(Chuncheon, Gangneung, Seoul, Suwon, Chungju, Cheong]u, Seosan,
Daejeon, Andong and Daegu).
D100 x Average of each month/Average of April.
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Fig. 1. Relationship among weather factors in the area cultivated flue-cured
tobacco during 18 years from 1986 through 2003.
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Table 3. Changes of rainfall and relative humidity in the area cultivated flue-cured tobacco during 18
years from 1986 through 2003

. Rainfall(mm/month) Relative humidity(%)
ear
April May June July Average April May June July  Average
1986 46.0 90.8 184.0 2146 133.8 57.0 66.1 76.7 824 70.5
1987 48.0 82.2 1189 3684 154.4 62.4 65.8 70.6 80.7 69.9
1988 56.8 59.9 102.3  373.9 148.2 58.1 61.6 72.3 80.1 68.0
1989 21.1 45.7 156.1 3319 138.7 57.2 64.4 70.6 79.3 67.9
1990 98.9 111.8 3067 2754 198.2 64.2 715 78.7 83.1 74.4
1991 794 86.6 1205  448.0 183.6 58.8 61.5 72.8 82.6 68.9
1992 107.1 1054 496 166.1 107.0 61.7 66.0 68.0 75.6 67.8
1993 55.5 1382  170.7 3107 168.8 584 65.6 774 79.1 70.1
1994 39.8 1433  116.5 98.7 99.6 51.7 644 69.2 74.0 66.3
1995 572 65.0 74.3 260.5 114.2 52.8 58.3 68.0 75.8 63.7
1996 50.5 34.2 285.3 2425 153.1 53.1 63.6 715 76.9 67.8
1997 59.7 2176 1666  280.6 181.1 573 67.6 704 79.0 68.6
1998 141.5 98.6 2299 2845 188.6 69.4 64.4 74.5 78.7 71.7
1999 89.1 136.2 1626  253.0 160.2 61.0 63.0 70.4 75.9 67.6
2000 40.7 56.9 135.1 2354 117.0 52.8 65.6 69.0 734 65.2
2001 19.2 26.9 209.3 2914 136.7 49.2 58.6 69.1 74.5 62.9
2002 136.0 91.8 55.2 225.2 127.0 52.7 62.5 62.0 74.2 62.9
2003 1715 1715 1805 4119 233.8 60.6 63.7 70.2 712 67.9
Average 73.2 97.9 1569  281.8 152.5 58.0 64.1 71.5 719 67.9
Index" 100.0  133.7 2143 3849 1000 1105 1233 1343
S.D.” 42.8 49.5 70.8 8.3 35.3 4.9 3.1 4.2 3.1 3.0
cv.? 23.2 4.4
Investigated area, ', ¥ and ¥ : The same as Table 2.
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Table 4. Correlation coefficients between weather factors and chemical

CHERERTRE SR L

[¢

components of flue-cured tobacco

Weather factors  Nicotine STlfgtfr ﬁ‘t’rtﬁlgen TS/Nie. TN/Nie. Crude Ether  epporige
April 0.288 0316  -0.152 0167 -0.332 -0.197 0.109 -0.303
May 0.229 0.475"  -0.302 0353  -0.337 -0.454 0.044  -0.443
Mean June 0.315‘ 0.086 0036  -0.08 -0.130 -0.132 0478 -0.248
daily July 05760  -0.082 -0.136  -0.402 -0510° 0.169 0.874" 0219
i April~May — 0.298 0414  -0.228 0259  -0.372 -0.320 0.096 -0.392
May~June  0.353 0356  -0.166 0.165 -0.298 -0.373 0.346  -0.443
temper=  ne~July 0599 -0.034 -0.097  -0.364 -0471' 0087 0917°  0.081
ature April~June  0.389 0409  -0.194 0.203 -0.387 -0.340 0266  -0.450
May~July  0.620°  0.131 -0.191  -0.209 -0541" -0.076 0.849" -0.077
Average” 0579 0240 -0.207  -0.074 -0542° -0.145 0.652" -0.195
April -0.061  -0.38 0493  -0.376 0416  0.145 0.174 0558
May -0.109  -0.410 06117  -0315 049 0297 -0224  0.389
June 0029  -0.245 0304  -0257 0171 0165 0160 0315
July 0372  -0.243 0028  -043¢ -0261 0318 072" 0472
Sunshine  April~May -0.095  -0.447  0618"  -0.390 051" 0245 -0.021 0536
hour May~June -0.031  -0.378 0518  -0342 0364 0265 0015  0.420
June~July 0250  -0.319  0.226  -0.444  -0.044 0310 0559°  0.508
April~June -0.047  -0.440 0588  -0.408 0441  0.259  0.078 0539
May~July 0176  -0.436 0433  -0509° 0.153 038 0402 0593
Average 0.120 -0478° 0511  -0534"  0.261 0.357  0.380 0.661"
April -0.102 0.348  -0.194 0427  -0.125 -0.205 -0523 -0.570°
May -0.271 0.016  -0.040 0210 0128 0105 -0.113 -0.135
June -0.141  -0.057 -0.376 0022 -0163 -0.252 -0.120 -0.259
July -0426  -0.020  0.141 0.197 0428  -0.339 -0.561° -0.249
. April~May — -0.228 0.201  -0.132 0.368 0013 -0.046 -0.357 -0.398
Rainfall May~June -0.274  -0.038 -0.335 0.140  -0.061 -0.148 -0.165 -0.293
June~July -0.399  -0.049 -0.126 0158 0215 -0417 -0478 -0.341
April~June -0.267 0.112 -0.355 0.291  -0.101  -0.206 -0.347 -0475'
May~July -0483  -0.040 -0.134 0233 0253 -0.350 -0.495 -0.374
Average  -0.454 0.071  -0.176 0333 0184  -0.369 -0593° -0.501"
April -0.353  -0.377 0031  -0151 0204 0134 -0435 -0.164
May -0323  -0281 -0354  -0.101  -0.049  0.050 -0.041 -0.105
June -0471"  -0478° 0.104  -0.220 0406 0194 -0.254  0.115
Tuly -0.732"  -0519" 0156  -0.149  0.613"  0.002 -0489  0.106
Relative  April~May -0.388  -0.386 -0.135  -0.149 0120 0115 -0.320 -0.160
humidity ~ May~June -0.478"  -0462 -0.106  -0.199 0249 055 -0.191  0.025
June~July -0.635"  -0.540"  0.137 -0.207 0540  0.122  -0.389 0.121
April~June -0.486°  -0.488° -0.053  -0.204 0264  0.168 -0.341 -0.066
May~July -0.611" -0522° -0.020  -0.198 0.402 0.113 -0.316 0.057
Average  -0.583°  -0.528° -0.002  -0.203  0.372  0.136 -0.400  -0.026

+ #xSignificant at 5% and 1% levels of probability, respectively.

YAverage from April through July.
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