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ABSTRACTS : This study was conducted to investigate the relationship between weather
factors during the growing season and chemical components of burley tobacco. Chemical
components used in this study was from "Farm Leaf Tobacco Test” conducted at KT&G
Central Research Institute from 1987 through 2002. Data of weather factors during growing
season(April to July) were coliected in 6 districts measured at Korea Meteorological
Adminstration(KMA). Total nitrogen content was increased from 1987 through 2002. 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. A
negative correlation was found between rainfall and sunshine hour. Relative humidity(R.H.) was
correlated positively with rainfall, whereas negatively with sunshine hour. The negative
correlations were found between nicotine content and rainfall{in June, May~June, June~July,
May~July and average), and R.H.(in June, May~June, June~July, May~July and average),
respectively. The negative correlations were found between crude ash content and rainfall(in
June and May~June), and R.H.(in June, May~June, June~July and May~July), respectively.
Ether extraction content was correlated positively with mean daily air temperature(in July, June
~July and May~July) and with sunshine hour(in July, June~July and May~July), but
negatively with rainfall(average) and with R.H.(in April, July, June~July, April~June, May~
July and average), respectively. Chloride content was correlated positively with sunshine hour(in
May, April~May, May~June, April~June, May~July and average), but negatively with
rainfall(in June, May~June, June~July, April~June, May~July and average).

Key words : burley, weather factor, chemical component
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Table 1. Changes of chemical components in burley tobacco during 16 years from 1987 through 2002

(Unit : %)
Year Nicotine Total nitrogen Crude ash Ether ext. Chloride
1987 2.72 3.50 22.0 6.3 0.94
1988 2.39 3.33 21.7 6.3 0.98
1989 2.45 3.58 21.0 6.0 0.93
1990 2.43 3.99 20.0 6.0 0.76
1991 2.32 537 20.9 5.9 1.05
1992 3.63 4.63 21.3 6.8 1.02
1993 243 4.46 20.8 6.0 0.96
1994 2.63 4.41 20.9 7.5 1.22
1995 3.23 4.55 22.7 5.9 1.21
1996 2.82 4.35 20.1 6.4 1.05
1997 2.09 4.69 20.8 6.4 0.66
1998 2.44 4.31 21.6 5.9 0.65
1999 2.63 4.69 21.8 6.2 1.15
2000 2.89 4.22 22.0 6.9 0.72
2001 2.81 4.90 21.6 6.9 0.68
2002 3.52 441 21.5 6.4 0.73
Average 2.71 4.34 21.3 6.3 0.92
S.D.Y 0.43 0.53 0.7 0.5 0.20
cv? 15.8 12.2 3.3 8.0 21.3
¥ 0.309 0.530° 0.210 0.204 -0.364

"Standard deviation. “Coefficient of variability.

9Correlation coefficients between crop year and content of chemical component.
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Table 2. Changes of mean daily air temperature and sunshine hour in the area cultivated burley tobacco
during 16 years from 1987 through 2002

v Mean daily air temperature(C) Sunshine hour(h/month)
ear

April May June July  Average April May June July  Average

1987 11.2 17.0 21.7 23.9 18.5 175.1  215.7 187.6 99.3 169.4
1988 11.5 17.5 22.0 25.1 19.0 2462 2427 187.3 1353 2029
1989 13.7 17.7 20.6 24.6 19.1 2428 2376 185.9  166.8  208.3
1990 11.6 16.7 21.7 25.9 18.9 202.0 173.9 1345 1622  168.2
1991 12.5 17.2 22.1 24.6 19.1 2325 2379 169.8 99.7 185.0
1992 12.3 16.6 20.7 25.5 18.8 2268 2457 2103 1836  216.3
1993 11.2 17.5 214 23.3 184 2299 2346 1647 1279  189.3
1994 14.2 17.9 21.8 28.6 20.6 2012 212.2 1943 2636 2179
1995 11.0 16.7 21.6 25.2 18.6 2342 2416 2138 1537  210.8
1996 9.9 17.3 21.5 24.9 18.4 2395 2414 99.0 193.0  193.2
1997 124 17.6 22.6 264 19.5 225.7 205.3 2235 1611 2039
1998 15.2 18.4 21.0 25.2 19.9 156.7 191.2 136.7 146,66  157.8
1999 13.0 17.2 22.3 24.8 19.3 2338 2602 2117 1562 2155
2000 11.8 17.0 21.8 25.7 19.1 2143  204.2 165.,7 1731  189.3
2001 12.9 18.7 22.1 26.1 19.9 238.0  210.2 130.1  160.5  184.7
2002 13.9 174 22.0 25.2 19.6 193.9 1684 2082 1384 177.2

Aveage 12.4 174 21.7 25.2 19.2 2182 2202 1764 1576  193.1

Index”  100.0 140.2 1747 203.6 100.0 100.9 80.9 72.2
S.n? 1.4 0.6 0.5 1.1 0.6 25.8 26.9 36.0 38.4 18.7
cv.” 3.3 9.7

Investigated area : 6 districts(Daejeon, Seosan, Jeonju, Gunsan, Gwangju and Yeosu).
D100 x Average of each month/Average of April. ?Standard deviation.

3) .. o
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Fig. 1. Relationship among weather factors in the area cultivated burley tobacco during 16
years from 1987 through 2002.
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Table 3. Changes of rainfall and relative humidity in the area cultivated burley tobacco during 16 years

from 1987 through 2002

Rainfall(mm/month)

Relative humidity(%)

Year

April May June July  Average April May June July  Average

1987 74.7 84.3 1349  519.2 203.3
1988 74.7 83.3 79.1 2144 127.9
1989 37.6 41.7 2127 3971 172.3
1990 95.8 103.2 3142 2395 188.2
1991 95.5 84.2 161.2 3121 163.2
1992 105.0 894 42.8 164.2 1004
1993 39.9 111.6 2079 3125 168.0
1994 49.6 1443 1016 98.6 98.5

1995 73.3 64.5 99.7 129.5 81.7

1996 4.0 45.3 318.7  179.6 1494
1997 75.6 1729  234.2 3288 202.9
1998 160.2 1094 3226  236.0 207.1
1999 84.7 127.3 1765 2403 156.9
2000 41.7 51.5 255.3 2644 153.2
2001 30.1 25.7 239.1 2276 130.6
2002 167.0 1324 71.3 230.1 150.2

67.2 70.9 74.0 84.9 74.2
63.9 65.1 74.7 79.6 70.8
61.3 69.0 74.1 81.3 714
66.8 74.4 80.0 83.2 76.1
63.4 66.8 7.3 84.6 73.0
65.7 68.8 71.3 79.1 71.2
64.4 68.8 79.3 80.9 73.4
63.0 68.7 72.8 75.9 70.1
60.9 65.3 71.7 80.0 69.5
99.3 66.4 82.1 79.2 71.8
64.7 72.8 74.8 82.6 73.7
75.5 70.2 78.9 82.3 76.7
65.1 68.5 75.0 79.5 72.0
55.8 67.2 73.8 785 68.8
56.1 63.8 73.2 774 67.6
61.0 71.1 68.1 78.8 69.7

Aveage  78.7 919 1832 2596 1534
Index” 1000 1168 2327  329.8
S.n.? 40.2 40.6 949 1028 38.2
cv? 24.9

63.4 68.6 75.1 80.5 71.9

100.0 1082 1184  127.0
4.7 2.9 3.6 2.5 2.5
3.5

Investigated area, ", # and ¥ : The same as Table 2.
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Table 4. Correlation coefficients between weather factors and chemical components of burley tobacco

Total Crude Ether

Weather factors Nicotine nitrogen ash ext. Chloride
April -0.047 0.138 0.098 0.032 -0.268

May -0.353 0.119 -0.032 0.093 -0.371

June -0.271 0.332 0.082 0.201 -0.096

Mean July 0.106 0.141 -0.093 0.684" 0.082
daily air  April~May -0.152 0.146 0.066 0.055 -0.329
temper- May~ June -0.428 0.303 0.032 0.198 -0.325
ature June~July -0.021 0.256 -0.045 0.665" 0.030
April~ June -0.229 0.241 0.088 0.114 -0.348

May ~ July -0.149 0.262 ~0.050 0.599° -0.112
Average” -0.119 0.239 0.022 0.391 -0.217

April -0.052 0.173 -0.108 0.127 0.368

May -0.024 0.084 0.166 -0.014 0.724™

June 0.216 0.016 0.460 0.146 0.281

July 0.159 0.045 -0.263 0.661" 0.244

Sunshine  April~May -0.041 0.139 0.035 0.060 0.602
hour May ~ June 0.147 0.058 0.430 0.100 0.606"
June~July 0.269 0.045 0.125 0.593" 0.377
April~June 0.090 0.114 0.284 0.127 0.608"

May ~ July 0.218 0.075 0.179 0.497" 0.639"

Average 0.159 0.120 0.109 0.449 0.647™

April 0.278 0.099 0.094 -0.391 -0.265

May -0.209 0.159 -0.169 0.023 -0.026

June -0.526" 0.017 -0.497" -0.317 -0.522"

July -0.422 -0.416 0.025 -0.350 -0.298

Rainfagl | April~May 0.039. 0.152 ~0.045 -0.216 ~0.171
May ~ June -0.604 0.083 -0.559 -0.302 -0.523
June~July -0.623" -0.275 -0.298 -0.441 -0.535"
April~June -0.444 0.113 -0.471 -0.421 -0.574"

May ~ July -0.683" -0.233 -0.345 -0.437 -0.545"

Average -0.594" -0.201 -0.312 -0.530° -0.602"

April -0.286 -0.154 -0.080 -0.522" -0.075

May -0.191 -0.180 -0.413 -0.223 -0.373

June -0.612" -0.016 -0.613" -0.448 -0.040

July -0.452 -0.104 -0.150 -0.718" -0.196

Relative  April~May -0.283 -0.185 -0.233 -0.463 -0.212
humidity ~ May~June -0.569" -0.117 -0.700"™ -0.465 -0.248
June~July -0.650" -0.062 -0.503" -0.664™ -0.123
April~June -0.490 -0.154 -0.451 -0.562" -0.186

May ~ July -0.589" -0.125 -0.570" -0.614" -0.257

Average -0.517" -0.153 -0.409 -0.642" -0.202

= =+ Significant at 5% and 1% levels of probability, respectively.
YAverage from April through July.
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