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Statistical Analysis of Meteorological Factors
with the Leaf Quality of Flue-cured Tobacco

I1. The Proportion of the Respective Grades of the
Thick Leaf and Meteorological Factors

Jeong Whan Kim* - Won Sik Han** and Yong Deuk Lee*

ABSTRACT

In flue-cured tobacco, the relationships between the quality of tobacco leaves (productivity according to
quality grade) and specific meteorological factors were noted showing different significances according to
different seasons during the growing period of the tobacco plants, The thick leaf high quality was
significantly correlated with average temperature in late April, late May, early July and late July. The
degree of contribution was greatest in middle May and lowest in late May. In the highest and lowest
temperatures, the relations to leaf quality had similar tendency like in the average temperature ; the
thick leaf low quality showed opposite tendency relative to the high quality in the degrees of correlations
and contributions., Amount of precipitation was significantly correlated with the thick leaf high quality in
late April, early May, middle May, late June and late July. The degree of positive contribution was
shown in order of late April, middle July and ealry July, and that of negative one was in order of
middle June, ealry June and late June, respectively. Duration of sunshine period was highly associated
with thick leaf high quality of tobacco leaves in all of the growing season except for middle April and
middle July. The degree of positive contribution was in order of late May, late April, early July and
middle July, and that of the negative one was in order of late June, early May, middle June and middle
May.
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Table 1. Mean and standard deviation based on
yearly effect of the proportion of the
respective grades of the thick leaf in
Flue-cured tobacco, NC82.

Producing Quality grade
area 1 2 3 4 5
Chuncheon Mean 15.5 24.7 35.1 16.9 7.6
S.D 4.5 4.6 3.7 5.6 3.4

Suwon Mean 16.8 26.4 33.2 16.1 7.3
S.D 3.9 5.2 32 49 3.2
Cheongju Mean 19.1 26.8 32.2 14.8 7.0
SD 42 43 2.1 52 24
Daejeon Mean 16.3 23.1 32.9 17.6 9.8
SD 40 4.4 20 55 3.8
Daegu Mean 17.8 24.0 32.2 17.5 8.2
S.D 3.8 4.4 32 52 2.9
Mooju Mean 16.6 23.2 33.7 18.0 8.4
S.D 4.9 53 4.1 3.4 3.8
Jinju Mean 18.0 24.2 31.2 18.2 8.2

S.D 3.2 33 28 52 21
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Table 2. Simple correlation coefficient between meteorological factors during the growing season and the
proportion of the respective grades of the thick leaf in Flue cured tobacco, NC82,

Factor Production Growing season
rate 4M 4L 5E 5M 5L 6E 6M 6L 7E ™ 7L

Y1 -0.146 -0.346* 0.292 -0.200 -0.684**-0.237 -0.175 0.147 -0.235 0.335 0.544"*

Average Y2 -0.172 -0.356* 0.275 -0.217 -0.740**-0.274 -0.325 0.211 -0.498** 0.175  0.496""
temperature Y3 0.009 -0.018 -0.322 0.065 0.364* 0.157 0.164 -0.152 0.113 -0.341* -0.415"*
Y4 0.156 0.495**-0.192 0.199 0.657** 0.184 0.202 -0.180 0.412* -0.168 -0.476"*
Y5 0.228 0.301 -0.265 0.256 0.742** 0.339 0.296 -0.129 -0.376" -0.198 -0.455""

Y1 -0.355* -0.203 0.069 -0.169 -0.516 -0.355" -0.379" -0.434**-0.415" 0.162 0.366""
Maximum Y2 -0.187 -0.017 0.100 -0.171 -0.567**-0.284 -0.534%"-0.349* -0.547**-0.017 0.344"
temperature Y3 0.266 -0.086 -0.157 0.138 0.450** 0.250 .398%  0.357* 0.230 -0.167 -0.197
Y4 0.292  0.347* 0.029 0.139  0.463"" 0.277 .384*  0.366"* 0.539** 0.000 -0.348*
Y5 0.128 0.117 -0.157 0.205 0.510** 0.304 .433** 0.290  0.414* -0.063 -0.358*

[T o=}

Y1 0.096 -0.454** 0.507**-0.131 -0.585** 0.130 0.095 0.525"* 0.107 0.563"" 0.287
Minimum Y2 -0.016 -0.446** 0.487**-0.138 -0.632** 0.085 -0.042 0.508**-0.156  0.455** 0.221
temperature Y3 -0.172  0.175 -0.455** 0.003 0.293 -0.086 -0.081 -0.393* -0.061 -0.539"*-0.258
Y4 -0.053 0.521**-0.384* 0.156 0.593**-0.128 -0.028 -0.479** 0.019 -0.402* -0.201
Y5 0.117 0.381* -0.491** 0.162 0.647**-0.050 0.042 -0.453** 0.111 -0.425"*-0.207

Y1 0.083 -0.346* 0.434** 0.383* -0.017 -0.014 -0.117 0.627"* 0.099 0.178 -0.338"
Y2 -0.147 -0.280 0.374* 0.413* -0.191 -0.111 -0.057 0.592**-0.105 0.352" -0.398*

Precipitation Y3 -0.033 0.348* -0.436**-0.307 0.160 0.135 0.231 -0.499**-0.053 0.015 0.190
Y4 0.088 0.211 -0.346* -0.303 -0.046 0.041 -0.041 -0.597"* 0.064 -0.357* 0.317
Y5 0.120 0.307 -0.288 -0.451** 0.240 0.010 0.124 -0.469**-0.023 -0.256 0.434*"

Y1 -0.275 0.561%*-0.432**-0.579** 0.411* -0.501**-0.347" -0.729**-0.477**-0.183  0.524*"
Sunshine Y2 0.037 0.428"*-0.401* -0.444** 0.345* -0.424**-0.511**-0.654**-0.371* -0.293  0.473**
hours Y3 0.126 -0.459** 0.482** 0.473**-0.227 0.275 0.222 0.545"* 0.270 0.182 -0.326"
Y4 0.199 -0.478** 0.260 0.400**-0.432** 0.453** 0.467** 0.622** 0.455** 0.271 -0.465""
Y5 -0.070 -0.337* 0.413* 0.483**-0.264 0.445** 0.385% 0.621** 0.326* 0.144 -0.483*"

*** . Significant at the 0.05 and 0.01 probability levels, respectively.

Note : 4,5, 6, 7 represent April, May, June, July respectively.
E, M L represent Early, Middle, Late respectively.
Y1,Y2 Y3, Y4, Y5 represent production rate of the Ist, 2nd, 3rd, 4th, 5th grade yield to total thick leaf
yield, respectively.
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Table 4.

Multiple regression analysis for the proportion of the respective grades of the thick leaf with

sunshine hours and precipitation during the growing season in Flue cured tobacco, NC82.

Factor Production Growing season Constant F-value
rate 4L 5E  5M 5L 6E 6M 6L 7E ™ 7L
Y1 Reg -0.27 0.25 0.04 0.23 -0.07 -0.07 0.25 0.08 0.24 -0.04 122.76 2.77*
Stan  -0.175 0.137 0.035 0.145 -0.054-0.058  0.450 0.172 0.250 -0.068
Precipi- Y2 Reg -0.12 -0.24 0.31 -0.23 -0.02 0.02 0.29 -0.07 0.33 -0.13 218.58 3.55**
Stan  -0.068 -0.117 0.237 -0.128 -0.014 0.019  0.469* -0.128 0.300 -0.181
tation v3 Reg 0.22 -0.17 0.06 0.08 0.15 0.10 -0.14 -0.05 -0.03 -0.05 334.15 1.63
Stan 0.229 -0.150 0.091 0.034 0.171 0.137 -0.417 -0.173 -0.059 -0.135
Y4 Reg 0.17 -0.10 -0.03 -0.34 0.00 0.02 -0.26 0.02 -0.37 0.13 220.98 2.90*
Stan 0.103 -0.051-0.031 -0.199 0.001-0.015 -0.449* 0.047 -0.351* 0.195
vs Reg 0.01 0.27 -0.38 0.26 -0.05 -0.02 -0.14 0.01 -0.17 0.09 102.71 2.51*
Stan 0.009 0.195-0.425 -0.213 -0.052-0.022 -0.336 0.038 -0.230 0.182
v1 Reg 1.09 -0.54 -0.58 1.20 -0.26 -0.69 -0.47 -0.01 -0.32 0.40 171.46 9.84**
Stan 0.245 -0.186-0.142 0.260* -0.103-0.182  ~-0.209 -0.008 0.102 0.163
. Reg 0.63 -1.21 0.35 1.72 0.03 -2.17 -0.24 0.03 -0.40 0.74 276.54 8.42**
Sunshine Y2
Stan 0.127 -0.368 0.078 0.332 0.013-0.511** -0.096 0.014 -0.114 0.268
hours v3 Reg -1.15 0.87 -0.35 -0.40 0.21 0.14 0.27 -0.09 0.29 0.17 334.59 2.94*
Stan  -0.422* 0.484-0.142 -0.142 0.134 0.062 0.196 -0.075 0.153 0.114
Y4 Reg -0.92 0.47 0.20 -1.76 0.01 1.72 -0.02 0.19 0.56 -0.65 207.06 6.71**
Stan -0.196 0.153 0.048 -0.368* 0.005 0.430* -0.011 0.094 0.170 -0.253
vs Reg 0.33 0.44 0.37 -0.73 0.03 1.01 0.43 -0.11 -0.14 -0.65 4.02 4.06**
Stan 0.099 0.196 0.121 -0.208 0.020 0.351 0.254 -0.073 -0.061 -0.351

** : Significant at the 0.05 and .01 probability levels, respectively.

Note : 1) regression coefficient
2) standardized partial

Y1, Y2 Y3, Y4, Y5 represent production rate of 1Ist,

respectively ,
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