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Abstract: The cell ultrastructural images of different parts of flue-cured tobacco were quantified by digital quantitative
image method, the relationship between cell area, cell perimeter, cell shape factor, vacuole area, cell wall thickness, ratio of
vacuole area to cell area and chemical composition index of flue-cured tobacco quality was analyzed. The results showed

that the cell outline on the surface of flue-cured tobacco leaves was clear, there were obviously cell nucleus, chloroplast,
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mitochondria and other adherent distribution on the inner side of cell wall, and the central large vacuole filled the cells in the

middle. The cell area, vacuole area and cell perimeter in the upper leaves of flue-cured tobacco were small, and the cell wall

thickness was large; the cell area, vacuole area, cell perimeter and cell wall thickness in the middle leaves were small; the

vacuole area, cell wall thickness and the ratio of vacuole area to cell area in the lower leaves was large. The thickness of cell

wall is positively correlated with the contents of protein and chlorine, and negatively correlated with the content of total

sugar; the cell area, cell perimeter, and cell shape factor are positively correlated with the contents of nicotine and total

nitrogen; the cell area, vacuole area are positively correlated with the content of reducing sugar; the cell shape factor and the

ratio of vacuole area to cell area are negatively correlated with protein content.

Keywords: flue-cured tobacco; leaf cell; ultrastructure; quantification; chemical composition
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Fig. 1 Ultrastructural morphology of leaves in different leaf positions of flue-cured tobacco
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R1 BREREEBGM FBHEER SN
Table1 Quantitative results of ultrastructural indexes of flue-cured tobacco leaves in different parts
/

2 128.85Aa 184.74Aa 1.21 1 155.75AaBb 0.55Bb 0.61Bb

1 791.65Bb 169.23Bb 1.21 1 054.19Bb 0.59AaBb 0.57BbCc

1 969.41AaBb 186.28Aa 1.37 1 189.56Aa 0.61Aa 0.83Aa
(P<0.01) (P<0.05)

22 AREEAMBERLERDHES

®2 TEFBLEHHOERUERSEE

Table 2 Conventional chemical composition indexes in different parts of flue-cured tobacco %
8.70aA 1.16B 0.99B 22.08B 28.70aA 3.13A 1.97A
8.17bA 1.18B 0.94B 26.05A 29.58bA 2.28B 1.54B

10.66B 141A 1.65A 20.84B 25.47B 2.21B 1.64B
(P<0.01) (P<0.05)

2.3 fHRMFEItoR

*3 BHERBUNEHECERSERNUFER I EIRERIT

Table 3 Quantitative results of cell microstructure and descriptive statistical analysis of conventional chemical components

X 90 987.82 3039.79 1963.30 368.36 0.19 0.03 -0.08
Xo 90 121.46 261.84 180.08 30.28 0.17 0.18 —0.56
X; 90 0.63 2.70 1.26 0.33 0.26 1.34 5.08
Xs 90 374.14 1812.97 1133.17 217.23 0.19 0.00 2.96
Xs 90 0.38 0.81 0.58 0.09 0.15 0.33 —0.47
X 90 0.38 1.48 0.67 0.17 0.25 1.65 6.00
Y, 90 6.08 12.84 9.16 1.47 0.16 0.29 -0.20
Y, 90 0.59 2.64 1.25 0.31 0.25 1.45 4.50
Y3 90 0.68 2.49 1.18 0.38 0.32 1.30 1.54
Y, 90 16.71 32.15 23.02 3.45 0.15 0.48 -0.54
Ys 90 22.61 33.34 27.90 2.49 0.09 -0.21 -0.71
Ys 90 1.80 3.77 2.54 0.56 0.22 0.79 —0.69

Y, 90 1.05 2.73 1.71 0.32 0.19 0.58 0.31
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Table 4 Typical correlation analysis between quantitative results of cell microstructure and conventional chemical composition indexes

[ I 0w

x4 BHARMREHEUERSERUF B ERNBRIEX

mi r nmu ru mm i my I mv ry mu Tv
X, 0597 0099 0253 0.747 4323 0.524 0.516 —0.284  -1.854 0080  —4.610 0264
X, 1403 0329 0010 0890  -1.726  0.029 0.528  0.249 4385 -0.077 5821 0.178
Xy 1311 -0426  0.608  0.603 0.705 —0.322 0.151  0.575 3192 —0.089 4417 -0.113
X, -0.165 -0376 0376 0335 2683 0587 0903 0.186 5029 0339 1.696  0.502
Xs 0113 0372  —0.581 —0.488 2523 0237 1436 0.686 334 0192 -0.756  0.243
Xs 0877 0939 0226 -0.112 -0.097  0.091 -0.516 -0.215 -0.404 —0.083 0072 021
Y, 0101 0587 0403 0324 0227 -0.187  -1.040 -0.646 -0.178 -0.039  -0317 -0.038
Y, -0.172 -0.498  0.105 0357  -0.114 -0.263 -0.137  -0.098 -0259 0207  -0.632 -0.333
Y; -0.982 -0.891 0220 0335 0.088 —0.084 1149 0000  -0217 0254 0652  0.146
Y, 0275 0437 0043 0217 0968 -0.759  —0.144 0.241 0.117 -0.286 0904 0206
Ys -0.085 0612 0517 0433 0.206 —0.179 0.757 0478 -0.507 —0.317 -0.949 —0.237
Ys -0.137 0370  0.165 0.503 0.535  0.488 0.011 —0.038 -0.931 -0.436 0.746 0373
Y; 0500 0.162 0548 0.807  -0.079 0304 0374 0.035 1.097 0420  -0.062 0.129
2 0.692%* 0.630%* 0.379* 0.320* 0.177 0.043
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