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This study was conducted in order to predict the chemical and physical

properties by climatic factors during the growing season of flue-cured tobacco as soon as
possible. The data of eight chemical and five physical properties were collected from ”Analysis
of physical and chemical properties on farm leaf tobacco” conducted at KT&G Central
Research Institute from 1987 through 2006. Data of climatic factors from April to July in 10
districts were collected from Korea Meteorological Adminstration. Except for yellowness(b), all
probabilities of linear regression equations between the climatic factors(X) and the average
contents of twelve grades(whole plant) for chemical and physical properties(Y) were significant(P
< 0.05). The predicable probabilities within +20% range of difference were 100% in ether
extract content, in nicotine content, and in filling value, 90% in total nitrogen content, and 70%
in total sugar content. These results suggest that the regression equations may be useful to
predict the average content of twelve grades for eight chemical and four physical properties by
climatic factors during the growing season of flue-cured tobacco at the beginning of August.
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Table 1. Linear regression equation between the climatic factors(X) and the average contents of
twelve grades for chemical and physical properties(Y), and its probability in flue-cured tobacco

(1987 ~2006)

Plf)lrsz)s;g&l;:;r(u;;ﬂ Linear regression equation Climatic factors(X,)
Nicotine(%) Y = 6.715-0.061%; 1. Relative humidity(July)

Total nitrogen(%)

Y = 0.995+0.005402X;"

—

. Sunshine hour(May)

Total nitrogen/nicotine | Y; = 6.005-0.229X, “

. M.D.A.T."(May ~ July)

[a—

Total sugar(%) Y, = 53.162-0.167X; ° . Sunshine hour(April~ July)
garise Y, = 165.755-0.218X,-1.528X;, . Relative humidity(April ~ July)
Total sugar/ Y: = 29.948-0.100X; * . Sunshine hour(April~ July)
nicotine Yo = 63.148-0.114X,-0.477Xs™ . Relative humidity(April~ June)
Crude ash(%) Y = 24.857-0.679X; ° . M.D.A.T.{May)
Ether extract Y = -7.276+0.539X; * . M.D.A.T.(July)
(%) Y, = -5.245+0.476X,-0.0060X, ** . Rainfall(April)

Y = -0.761+0.00695X; **

. Sunshine hour(April~ July)

Ll O el e I A B AU e B e I S A

> 0,
Chloride(56) Y, = 2.212+0.006775X,-0.169X, M.D.A.T.(April~ June)
o Y = 6.896-0.00489X,; . Rainfall(July)
Filling value(ml/g) Y = 9.008-0.00508X,-0.00938X, ™ . Sunshine hour(May)
Midrib ratio(%)” Y: = 1.721+1.149X; ™ . M.D.A.T.(June)
. Y = 83.392-0.101X; * . Sunshine hour(May ~ July)
L(Lightness) Y = 40.513-0.140X,+2.252X, . M.D.A.T.(June)
a(Redness) Y = 1.296+0.01638X, * . Sunshine hour(July)
b(Yellowness) NS

# #+ ! Significant at the 5% and 1% levels of probability, respectively.

)]

2 ! Mean daily air temperature.
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: Weight ratio of the midrib to the intact leaf.
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. 1. Relationships between rainfall(April~July) and sunshine hour(April~July), and

between chloride content and weather factors during from 1987 through 2006.

Table 2. Ratios of difference between the ohserved and predicted values in flue-cured tobacco(1987~2006)

v Nicotine(%)" Total sugar(%)?  Total nitrogen(%)® Ether ext.(%)” | Filling value(cc/g)”
“ToNY PV? RD" OV. PV. RD OV. PV. RD OV. PV. RD OV. PV. RD%)
1987 186 179 35198 163 178 191 233 -219 560 58 -52 :424 496 -169
198 170 18 -74 137 192 -401 268 227 153630 570 95 458 498 -87
1989 173 188 -86 173 172 08 205 229 -116 570 593 -40 443 517 -168
1990 183 165 99 123 205 -665: 178 198 -110: 610 633 -37 617 573 7.2
1991 180 168 69 135 175 -207 277 235 152 620 58 51 540 454 159
1992 221 211 47 140 167 -191 257 225 126 640 638 03 622 604 29
1993 171 189 -106 | 192 207 80 254 222 126540 501 72 594 53 101
1994 208 220 60173 165 45 222 217 22 790 803 -17 i654 644 15
1995 187 209 -120: 187 226 -210 235 221 60 580 619 -67 545 560 -27
199 1.8 203 -90: 202 202 00 219 22 -33 590 598 -13 521 564 -83
1997 171 189 -107 197 185 64 216 199 79 673 639 50 553 569 -3.0
1998 191 192 05 23 241 82 207 213 -33 54 577 -61 567 554 22
1999 246 209 151 174 170 25 239 240 -0.1° 619 591 45 529 547 -34
2000 244 224 83 246 260 -15: 18 202 -93: 756 692 85 566 58 -4l
2001 258 217 160: 266 254 431 206 214 -34 724 690 48 1613 551 102
2002 214 219 -25: 339 %2 56 18 206 -102 578 597 -33 i580 590 -1L7
2003 168 201 -191: 306 286 63 181 208 -154 497 484 27
004 217 198 87 2.1 %6 57 190 197 -35: 607 635 -45 611 553 96
2005 198 202 -19 205 228 222 18 234 -8 592 628 61 5% 551 51
2006 185 165 107:3l4 295 60 244 200 180 460 517 -124 354 368 -4l
Mean 198 196 -02 215 215 46 217 217 -15 609 609 -04 543 543 -08
; z: Is)Calculated by Y; of linear regression equation, respectively.

: Calculated by Y; and Ya of linear regression equations, respectively.

: Observed value, " : Predicted value,

8 : Ratio of difference[(100 * Observed value - Predicted value)/Observed value]
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Table 3. Changes of the predicable probability in proportion to the range of difference for
predicted values to observed values in flue-cured tobacco(1987~2006)

Predicable probability(%)

Range of
difference Nicotine Total sugar Total nitrogen Ether extract. Filling value
+ 5% 2.0 30.0 30.0 55.0 474
+ 10% 65.0 60.0 45.0 95.0 73.7
+ 15% 85.0 60.0 70.0 100.0 84.2
+ 20% 100.0 70.0 90.0 100.0
+ 26% 80.0 9.0
+ 30% 90.0 100.0
+ 35% 90.0
U : (100 x Number within range of difference/total number).
24 E
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