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Correlation Analysis between Chemical Components and Physical Properties
in Flue-cured Tobacco Leaves

YANG Qingmin', LIU Dashuang', DAI Huijuan', FU Yunpeng®
(1. China Tobacco Hebei Industrial Co., Ltd., Shijiazhuang 050051, China; 2. Henan Agricultural University, Zhengzhou 450002,
China)

Abstract: The relationship among physical properties and chemical components of 12 samples with different leaf positions from
four flue-cured tobacco varieties (Yunyan85, Yunyan87, Nanjiang3 and K326) was analyzed by using correlation analysis and
canonical correlation analysis. The results indicated that there was a significant positive correlation between leaf thickness and total
nitrogen content, the correlation coefficient being 0.936 (P<0.01); leaf thickness and nicotine content, the correlation coefficient
being 0.674 (P<0.05); filling power and total sugar content, K content, the correlation coefficient being 0.645 and 0.690 (P<0.05);
weight per leaf and nicotine content, total nitrogen content, the correlation coefficient being 0.666 and 0.684 (P<0.05); but a
significant negative correlation between protein content of vein and nicotine content, the correlation coefficient being-0.687 (P<0.05).
The leaf thickness increased but filling power decreased with the increase of total nitrogen content and with the decrease of K content,
total and reducing sugar contents.
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Table 1 Descriptive statistics of physical properties in flue-cured tobacco leaves
B2F 5771 64.44 60.13 2.99 4.98
/em C3F 60.31 65.55 63.31 2.25 3.55
X2F 53.65 58.89 57.32 2.46 4.29
B2F 17.33 19.30 18.37 0.91 4.96
Jem C3F 19.20 24.75 20.77 2.66 12.81
X2F 15.93 19.36 18.41 1.65 8.99
B2F 9.56 10.28 9.88 0.32 321
Ig C3F 7.66 11.68 9.15 1.75 19.12
X2F 5.36 7.62 6.48 0.98 15.13
B2F 83.10 95.30 91.13 6.96 7.64
/um C3F 62.30 69.30 64.67 4.01 6.20
X2F 55.00 63.00 60.10 4.48 7.45
B2F 24.96 3035 27.89 2.65 9.49
1% C3F 28.64 34.55 30.63 2.66 8.68
X2F 29.10 36.85 33.26 3.20 9.63
B2F 2.20 3.95 2.90 0.75 25.74
fem®g™) C3F 233 3.73 2.82 0.62 21.97
X2F 235 3.81 2.80 0.68 2433
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Table 2 Descriptive statistics of chemical components in flue-cured tobacco leaves

B2F 16.04 20.85 19.06 2.16 11.33
1% C3F 21.65 24.90 23.06 1.48 6.40
X2F 15.77 27.44 20.20 5.08 25.14
B2F 20.86 27.03 23.25 2.65 11.42
1% C3F 24.03 35.65 29.49 4.79 16.26
X2F 17.19 33.68 25.55 7.13 27.90
B2F 2.50 3.73 3.28 0.56 17.01
1% C3F 2.20 3.02 2.60 0.39 15.15
X2F 1.28 2.27 1.73 0.41 23.50
B2F 1.72 2.00 1.86 0.13 7.08
1% C3F 125 1.60 1.42 0.17 12.11
X2F 1.14 1.28 1.23 0.07 5.56
B2F 1.06 1.69 1.33 0.27 20.02
1% C3F 1.25 1.87 1.54 0.26 16.82
X2F 1.49 1.92 1.68 0.20 11.76
B2F 0.06 0.49 0.24 0.19 81.52
1% C3F 0.09 0.24 0.14 0.07 48.45
X2F 0.04 0.18 0.12 0.06 48.59
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Table 3 Correlation coefficient matrix of physical properties and chemical components in flue-cured tobacco leaves
1.000
0.731** 1.000
0.665* 0.554 1.000
0.138 -0.179 0.678* 1.000
0.013 0.158 -0.484 -0.581* 1.000
-0.075 -0.260 -0.020 0.064 -0.239 1.000
0.174 0.400 0.055 -0.386 -0.106 0.363 1.000
0.012 0.095 -0.137 -0.390 -0.149 0.645* 0.775%* 1.000
0.380 0.035 0.666* 0.674* -0.687* 0.180 -0.128 -0.121 1.000
0.278 -0.071 0.684* 0.936** -0.493 0.027 -0.294 -0.282 0.670* 1.000
-0.337 -0.192 -0.501 -0.500 0.228 0.690* 0.417 0.726** -0.504 -0.476 1.000
0.425 0.086 0.338 0.378 -0.081 -0.130 -0.397 -0.362 0.513 0.412 -0.593* 1.000
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Table 4 Canonical correlation analysis of physical properties
and chemical components in flue-cured tobacco leaves u1 Xi
up
1 0.997 46.214 24 0.004
2 0.929 18.655 15 0.230 Vi
3 0.829 7.725 8 0.458
4 0.468 1.357 3 0.716 Xi
V1
Uy
m; li
T 5
1u1=-0.117x,10.87x,+0.151x3-0.715x4
01=-0.295y,+0.057y,-0.434y3+0.555y4-0.852y5-0.23 7y
99.4%!"
5
Table 5 Canonical variable and their correlation coefficients with related traits
I 1I I v
A= 0.997** A=0.929 23=0.829 A4=0.468
m; Tui m; Tui mj Tui mj Tui
X1 -0.117 0.414 0.124 0.508 0.665 0.557 -1.206 -0.510
X2 0.870 0.657* 0.693 0.735%* -0.869 0.139 0.447 0.088
X3 0.151 -0.128 0.148 -0.483 -0.985 -0.742%* -0.805 -0.447
X4 -0.715 -0.693* 0.703 0.710%** -0.245 -0.079 -0.148 0.097
li Ti li T l; Ti I Ty
Vi -0.295 -0.620* 0.356 -0.023 -0.004 0.467 -1.699 -0.443
» 0.057 -0.809%* -0.647 0.155 0.963 0.285 1.445 0.032
3 -0.434 0.277 0.579 0.618* 0.590 0.591* 0.342 0.053
V4 0.555 0.642* 0.751 0.731** -0.346 0.145 -0.272 -0.027
Vs -0.852 -0.839%* 1.238 0.119 -1.233 -0.352 -0.645 0.202
V6 -0.237 0.371 0.250 0.215 -0.533 0.010 -0.926 -0.329
* o kx 5% 1%
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