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Multi-index Fuzzy Evaluation for Effects of Tobacco Structure
Optimization on Physical Properties of Flue-cured Tobacco
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Abstract: In order to identify the optimum number and period of removing the field inapplicability and
fresh leaves, the method of fuzzy analysis and the 4-indexes orthogonal test for number of removing low-
er tobacco leaves, period of removing lower tobacco leaves, number of removing topping tobacco leav-
es, period of removing topping tobacco leaves were employed to study the influence of removing the
field inapplicability and fresh leaves on physical properties of flue-cured tobacco. The results showed
that the number of removing the lower leaves was the key factor for physical properties of flue-cured to-
bacco. The optimal model of structure optimization of flue-cured tobacco in Shaoyang was removing 2
lower tobacco leaves at the time of tobacco topping and removing 1 top tobacco leaves at the time of the
first roast from the bottom. The physical properties index calculated with exponential weighting form

and normalization processing of physical properties of flue-cured tobacco used comprehensive result
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measuring could simplified complex problems on finding optimal combination.

Keywords: flue-cured tobacco; the field inapplicability and fresh tobacco leaves; the number and pe-

riod of removing tobacco leaves; physical properties; fuzzy comprehensive evaluation
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Tab. 1  Physical properties of flue-cured tobacco in different treatments
- IR/ % P/ g P PR VK % WFE/ (gem )
leaf length with weight } ) balance water weight per unit
treatments stem ratio leaf thickness )
width proportion per leaf ratio leaf area
A1B1C1D1 38.11 11.31 30. 88 98.00 14.09 94.90
A1B2C1D2 37.20 10. 78 34. 47 92.73 12.51 88.01
A1B3C2D3 34.59 10. 50 35.38 102. 00 13.08 82. 80
A2B1C2D3 36. 61 11.44 31.99 103. 64 13.04 93.23
A2B2C1DI1 36.97 10. 60 29.17 96. 00 12.59 85.99
A2B3C1D2 39.00 11.55 34.61 93.00 12. 67 95.54
A2B1C1D2 36.90 10. 98 32.94 107. 00 12. 69 85.35
A2B2C2D3 36.83 11. 88 29.51 103. 00 12.58 96. 18
A2B3C1D1 38.73 11. 68 29.13 99. 44 12.93 93.63
CK 36.07 10. 37 35.83 96. 50 12. 50 81.53
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Tab.2  Dimensionless value of physical properties of flue-cured tobacco and its indexes in different treatments
T {H dimensionless value
b3 TP BE leaf  HLH RECES MR CRFEKR R PRt HEF
treatments length with weight stem thickness of balance weight per  f§%% (PPI)  sorting
width proportion  per leaf ratio leaf water ratio  unit leaf area

A1B1C1D1 0.977 0. 884 0.943 0. 980 0.943 0. 843 92.43 2
A1B2C1D2 0.954 0.928 0. 845 0.932 0. 857 0. 909 90.73 6
A1B3C2D3 0. 887 0.952 0. 823 0. 980 0. 887 0. 966 91.75 5
A2B1C2D3 0.939 0.874 0.911 0. 965 0. 884 0. 858 90. 19 7
A2B2C1D1 0.948 0.943 0.999 0.962 0. 862 0.930 93.88 1
A2B3C1D2 1. 000 0. 866 0. 842 0.935 0. 866 0. 837 89.20 9
A2B1C1D2 0. 946 0.911 0. 884 0.935 0. 867 0.937 91. 49 4
A2B2C2D3 0.944 0. 842 0.987 0.971 0. 861 0.832 89.93 8
A2B3C1D1 0.993 0. 856 1. 000 0.99%4 0.879 0. 854 92.34 3

2.3 AN[RIAL B AR - BRI R 0 B EDWL 20 A

X ATREE AEETE R (3R2) R
WIEEATEHEL R (K 3). mR3 aTEH, A
[FINZA /MR . D>C>A>B, LT
THERIHY R R E R 2R, B R AR
FrAF A BN ER, R AR AT R ER R O IR
R A WREKFA AL, B RREAKF
B2, CHFEEAAKT A CL, D HEREAKF
D1 A5 REARAT B (45 Wy B 1, 3 PR
B A, WAL AL 5 0 AIB2CIDL, &+
JCLAL L

x3 FRELEEITYIEEEIERREDT

Tab.3 Range analysis of physical properties indexes of

flue-cured tobacco in different treatments

FSEN K- 1 -2 K3 W2
factors level 1 level 2 level 3 rang
A 91. 64 91. 17 — 0. 47

B 91.37 91.51 91. 10 0.41

C 91. 68 90. 62 — 1. 06

D 92. 88 90. 47 90. 62 2.41
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Tab. 4  Variance analysis of physical properties indexes

of flue-cured tobacco in different treatments

K& factors df SS MS F Sig.
A 2 75 065. 47 37 532.74 20 654.60 0. 000
B 2 0.27 0.13 0.07  0.930
C 1 2.23 2.23 1.23  0.349
D 1 8.71 8.71 4.79 0.116
1% 7% errors 3 5.45 1. 82
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