@vedk (Korean J. Crop Sci) 33(1) : 23~30(1988)

EEo| fKikol KEBAMEN olxle BB
FEN - QIR - BHE - FEE

Effect of Topping Method on the Quality
Components of Flue-cured Tobacco

Jong Doo Lee*, Jong Koo Han*, Yu Son Ban* and Jung Duk Lee*

ABSTRACY

This experiment was carried out to obtain the basic information for the improving of leaf quality by topping
time and depth in flue—cured tobacco.

Development of palisade parenchyma and spongy parenchyma were in order of button stage>early flower
stage > late flower stage by topping time, and were in order of 4th leaf topping from floral axis>2nd leaf
topping from floral axis>floral axis by topping depth.

When 2nd leaf from floral axis were topped at late flower stage in A grade field and at early flower stage
in B grade field, total sugar to nicotine ratio ralating to organoleptic characteristics were desirable as 9.0 and
9.7, and petroleum ether extract contents relating flavor of flue-cured tobacco were high as 9.9% and 8.49%,
respectively .

In ecological tissue, percentage of direct effect on quality were 43.2% in palisade parenchyma, 26.5% in
spongy parechyma, 17.7% in tissue ratio, 6.7% in leaf thickness, 3.1% in intercellular space, 2.8% in leaf
type and in chemical components, were 40.6% in nicotine, 35.7% in T—sugar/nicotine, 10.0% in total sugar,
7.0% in T-nitrogen/nicotine, 4.6% in total nitrogen, 2.1% in petroleumn ether extract.

The optimum topping depth were desirable at topping under second leaf from floral axis at late flower stage

in A grade field and at early flower stage in B grade field for good leaf quality.
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Table 1. Physico—chemical properties of the soil before experiment.

Item pH oM T-N Ava, Exch-Caticn (me/100g) C.EC

Fi 15 (%) %) P;0s ” C M N (me/

ield (ppm) 2 g a 100g)

A grade 5.8 2.3 0.19 153.7 1.08 3.6 3.5 0.28 1.6

B grade 5.5 1.8 0.14 85.7 0.86 2.8 2.6 0.16 10.5
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Table 2. Ecological variation of tobacco leaf according to topping methods.

Palisade Spongy

Intercel-

Leap Topping Tissue Leaf type Leaf
——————— parenchy- parenchy- lular

position ~ Time  Depth ma ma space r«’:(l)th index thickness

(pem) (um) (%) (%) (mm)

0 57 48 33.5 45 7 3.05 0.52

Button 2 59 46 31.6 43.8 2.90 0.53

4 88 59 31.2 40.1 2.69 0.58

Upper Barlv 0 55 44 34.5 44.4 3.00 0.52

- 2 58 .
leaf flower 45 33.0 43.7 3.04 0.53
4 72 57 32.5 44.2 2.64 0.54
0 -

Late . 2(; ii 35.7 45.1 2A$in 0.51

flower 33.5 44.4 2.76 0.52

4 60 55 33.1 47.8 2.72 0.54
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Table 3. Chemical components in cured leaves according to topping methods.

Grade Topping Nicotine  Total Total  Petroleum T-sugar T-nitrogen Quality
of ———— %) sugar nitrogen  ether ext. L A ind
field Time  Depth (%) %) (%) /nicotine /nicotine index
0 2.69 20.3 2.28 8.1 7.5 1.17 67.6
Button 2 2.95 19.8 2.49 7.2 6.7 1.18 66.5
4 3.31 16.2 2.70 6.5 5.5 1.22 65.7
Earl 0 2.50 21.5 2.12 8.4 8.6 1.16 69.9
A ﬂa”’ 2 2.78 20.4 2.36 9.2 7.3 1.17 71.6
ower 4 3.17 19.8 2.51 7.8 6.2 1.26 70.9
0 1.87 22.2 1.98 8.6 11.8 0.94 72.2
Late 2 2.39 21.7 2.18 9.9 9.0 1.09 75.5
flower 2.90 21.3 2.39 9.5 7.3 1.21 75.3
0 2.22 23.7 2.13 7.2 10.6 1.04 71.0
Button 2 2.59 22.1 2.36 7.5 8.5 1.09 72.1
4 2.99 21.3 2.55 6.7 7.1 1.17 70.1
0 2.04 24.0 2.03 8.1 11.7 1.00 71.5
B Early -
ft 2 2.38 23.2 2.25 8.4 9.7 1.05 73.6
ower
4 2.79 22.6 2.43 7.9 8.1 1.14 71.8
Late 0 1.88 25.3 1.82 7.1 13.4 1.03 68.7
2 2.15 24.6 2.15 8.0 11.4 1.00 71.8
flower
4 2.59 23.8 2.32 8.2 9.1 1.11 70.4
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Table 4. Correlation coefficients between ecological tissue and topping methods.

F Topping Topping Palisade  Spongy  Intercel- Tissue  Leaf type Leaf Price
actor . paren-— paren- tular . . .
time depth . . ratio index thickness  per kg
chima chima space
1) 0 ~0.487  -0.288 0.628* 0.546 —-0.286 ~0.423 0.947**
2) 0.724*  0.842** —0.722" -0.220 ~0.784** 0.775*" 0.090
3) -0.868*¢ -0.752**  -0.696* -0.575 0.960** ~0.486
4) -0.681° -0.251 -0.671* 0.857** -0.222
5) 0.518 0.342 -0.781** 0.490
6) 0.151 -0.627* 0.625*
0 -0.546 ~(.237
8) -0.412
9)
Table 5. Correlation coefficients between chemical components in cured leaf and topping methods.
1 2) 3) 4) 6) 7 R) 9)
. ) T —nitro- .
Factor Topping Topping Nicotine Total Total  Petroleum T—_sug‘ar gen QUalxty
time depth sugar nitrogen ether ext. /nicotine /nocotine index
1) 0 -0.490* 0.501* -0.527* 0.417 0.489* -0.390 0.557*
2) 0.750** -0.371 0.802** -0.685* 0.690** 0.611* 0.088
3) -0.820**  0.958** -0.206 0.976* 0.938** 0.308
4) —0.757** 0.055 0.875*" -0.781** 0.359
5) -0.265 0.939** 0.800** 0.264
6) 0.080 -0.088 0.251
7 -6.912*¢ 0.223
) 0.295
9)
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Table 6. Path coefficients between quality and  Table 7. Path coefficients between quality and

ecological tissue chemicla components in curad leat.

Path
Path Factor coeffic—
Factor . coeffic— ients
lents 1. Effect of nicotine of quality ry -0.308
1. Effect of palisade on quality ny -0.486 1) Direct effect Py -4.729
1) Dirgct effect py —10.008 2) Indirect effect via t-sugar TPy —0.956
2) Indirect effect via spongy Py 5.338 3) Indirect effect via t-nitrogen rapsy  0.511
3) Indirect effect via intercellular i f i 1
soace repsy  ~0.537 4) l:\((ixrect effect via petroleum ether fipey  0.050
4) Indirect effect via tissue ratio rupy  2.851 5) Indirect effect via t-sugar/nicotine r,spsy  0.765
5) Indirect effect via leaf type index rispsy  0.368 6) Indirect effect via t-nitrogen/
6) Indirect effect via leaf thickness repsy  1.501 nicotine Tspoy  0.765
2. Effect of Spongy on quality ry -0.222 2. Effect of t-sugar on quality r.y 0.359
1) Direct effect Ly  6.152 1) Direct effect pz2y  1.166
2) Indirect effect via palisade Py 2) Indirect effect via nicotine rapy  3.878
3). Indirect ertect via intercellular . 3} Indirect effect via t-nitrogen rapay  —0.404
space uPsy 4) Indirect effect via petroleum ether . 0.013
4) Indirect effect via tissue ratio [ RY ext. uby ’
5) Indirect effect via leaf type index ryspsy 5) Indirect etfect via t-sugar/nicotine rspsy -3.631
Indi . . ) . . -
6) Indirect effect via leaf thickness  rupey 6) Ir}dlrgct effect via t-nitrogen/ faDsy  —0.637
.490 nicotine
3. Effect of intercellular space on 3. Effect of t-nitrogen on quality ryy —0.264
quality sy 1) Direct effect psy  0.534
1) Direct effect psy 0.715 2) Indirect effect via nicotine rupy -4.530
2) Indirect effect via palisade rapy 3) Indirect effect via t-sugar r2p.y  -0.883
3) Indirect effect via spongy T3Py ~4.189 4) Indirect effect via pertroleum ether r 0.064
4) Indirect effect via tissue ratio 3Py ext. uPey 0.
5) Indirect effect via leaf type index raspsy 5) Indirect effect via t-sugar/nicotine rapsy 3.898
6) Indirect effect via leaf thickness I36DeY 6) Indirect effect via t-nitrogen;
nicotine faspey  0.653
4. Effect of tissue ratio on quality r.y 0.625 -
1) Direct effect DY ~4.09a 4. Effect of prtroleum ether ext. on ry  0.251
2) Indirect effect via palisade rapy  6.970 quality ! o
3) Indirect effect via spongy rep:.y -1.543 1) Direct effect py ~0.242
4) Indirect effect via intercellular 2) Indirect effect via nicotine tapy  0.973
space TuaPsy 3) Indirect effect via t-sugar TPy 0.064
5) Indirect effect via leaf type index rspsy -0.097 4) Indirect effect via t-nitrogen TPy -0.141
6) Indirect effect via leaf thickness  repsy -0.981 5) Indirect effect via t-sugar/nicotine rspsy -0.331
6) Indirect effect via t-nitrogen/
5. Effect of leaf type index on quality rsy -0.237 nicotine Tubey —0.072
1) Direct effect psy —0.640 - T
2) Indirect effect via palisade rspy  5.759 2 Effe'ct of t-sugar/nicotine on sy  0.223
3) Indirect effect via spongy Us:p:y  —4.127 q‘,‘ahty
4) Indirect effect via intercellular 1) Direct effect psy ~4.150
spece rsaPsy  0.244 2) Indirect effect via nicotine rapy  4.617
5) Indirect effect via tissue ratio rs.py —0.619 3) Indirect effect via t-sugar faPry  1.021
6) Indirect effect via leaf thickness  rypsy ~0.854 4) Indirect effect via t-nitrogen Tsapsy  —0.502
- 5) Indirect effect via petroleum ether
6. Effect of leaf thickness on quality sy -0.412 ext. TPy —0.019
1) Direct effect pey  1.564 6) Indirect effect via t-mtrogen/
2) Indirect effect via palisade ey -9.606 nicotine fsePsy —0.744
Indirect effect vi T
3) In jrect ettec Ym,spongy FaP2y  5.270 6. Effect of t-nitrogen/nicotine of
4) Indirect effect via interellular space repsy —0.558 uality sy -0.295
5) Indirect effect via tissue ratio rs:py  2.569 q.
6) Indirect effect via leaf type index respsy 0.350 1) Direce effect Py 0.816
yp ssPs : 2) Indirect effect via nicotine TaPy —4.434
3) Indirect effect via t-sugar re:p.y —0.911
4) Indirect effect via t-nitrogen TeaPay  0.427
5) Indirect effect via petrolem ether
ext. TedDsY 0.021
6) Indirect effect via t-sugar/nicotine respsy  3.786
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