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STUDIES ON THE CHLORINE OF BURLEY TOBACCO PLANTS

I. THE EFFECTS OF CHLORINE ON THE YIELD, CHEMICAL CONSTITUENTS AND

PHYSICAL PROPERTIES OF LEAF TOBACCO. .

Kim, S.B. and G.G. Bae*

Jeonju Experiment Station, Korea Ginseng & Tobacco Research Institute. Department of

Tobacco Science, Chungbuk National University*

Abstract

This study was conducted to find out the effects of chlorine on the yield, chemical constituents

and physical properties of Burley leaf tobacco. The results obtained are as follows.-

1. There was no significant differences in growth and yield among chlorine application levels.

2. When chlorine being applied 4kg,”10a or more, the cured leaf showed higher chlorine content
and lower leaf quality rémarkably. It was estimated that the critical application of chlorine was
3kg,~10a.

3. Total nitrogen and alkaloid contents of cured leaf were increased by chlorine application, while
the phosphorus, calcium and magnesium were not affected.

4. The reflectance color of red and yellow were decreased by cvhlorine application in cured leaf of

field grown tobacco.
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Table 1. Chemical properties oftop soil at transplanting time

. T-N Ava. P05 Cl
Soil t Year H

o e P (%) (ppm) (ppm)
Paddy field 1984 5.5 0.09 60.2 13.5
Upland field 1985 44 0.22 123.0 15.0
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Table 2. Growth characters at topping stage(1984)

~- 60 —-

Chlorine Plant Stem No. of Largest leaf
application height diameter leaves length width thickness
cm cm cm cm cm
Okg,~10a 138.5 _ 3473 21.7 - 56.53 29.33 0.364
1 1325 3.273 20.7 56.00 2913 0.359
2 136.1 3.280 211 57.60 29.13 0.347
3 137.2 3.440 21.7 58.33 31.07 0.353
4 1399 3.427 212 56.07 28.40 0.349
6 137.7 3.390 210 58.00 29.73 0.331
8 136.3 3.467 21.3 57.27 29.13 0.357
L.SD. 5% NS NS NS NS NS NS
C.V. % 8.0 6.1 4.5 32 6.9 9.1
Table3. Weight per unit leaf area and dry matter ratio of harvested leaf(1984)
Chlorine FWUA* (mg/ed DWUA** (mg,/cnd) Dry
) matter
application Lugs Cutter Leaf  Tips - Average Lugs Cutter Leat  Tips Average ratio
0 kg 10a 4978 4698 4562 4410 4700 6100 4863 5579 6337 5519 11.76
1 4825 4520 4490 4566 46.00 5529 4884 5506 6679 5400 11.81
2 4695 4793 47.06 4815 4751 5781 4777 5684 678 5432 11.45
3 4947 4767 4586 5101 4809 5187 4702 5578 7.230 5276 1110
4 . 4973 4623 44.88 4365 4654 5445 4685 5533 6531 5270 11.23
6 4894 46.04 46.08 4889 47.03 5478 4._739 5377 6132 5204 11.06
8 46.67 47.11 4547 4401 46.28 5372 4720 5456 6.075 5244 11.46
5% 0.532 0.276 0.72
S.D. NS :
L.SD 1% NS NS NS NS 0.745 NS NS NS 0.387 101
C.V. % 8.2 4.8 6.2 9.5 4.6 7.5 5.0 6.1 10.5 3.3 5.0
% FWUA: Fresh leaf weight per unit area of fresh leaf.
% DWUA: Dry leaf weight per unit area of fresh leaf.
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Fig. 1. Changes of chlorine concentration in
top soil at different levels of chlorine
application(1984).
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Fig. 2. Chlorine content of tobacco plant at
different levels of chlorine application
and growing stage(1984).
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Table4. Yield per 10a and cured leaf ratio of
cured leaf(1984).

Table5 Chlorine content of cured leaf at
different stalk positions(1984). (%)

Chlorine  Cured leaf Yield Chlorn .
applicc):ation ratio (%) (kg,’10a) Index applice:tl;zn Lugs Cutter Leaf Tips Average
0 kg, 10a 10.25 188.7 100.0 Okg,/10a 095 098 109 145 106
1 9.36 189.9 100.6 1 121 116 136 160 1.28
2 9.44 197.6 104.7 2 141 116 131 176 134
3 9.62 204.1 108.2 3 125 126 145 164 135
4 9.89 186.6 989 4 168 177 199 246 1.88
6 9.54 201.0 106.5 6 156 1.70 219 211 183
8 9.76 192.4 102.0 8 167 1.70 213 249 189
L.5.D. 5% 0.63 NS _ Average 139 139 165 193 152

1% 0.89
C.V. % 4.4 126 _ L.8.D. 5% 048 075 076 076 063
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Table6. Contents of some chemical constituents of cured leaf(1984).

HeldE gulel P @@ A7

) (%)
Chlorine Total Total
application alkaloid nitrogen P20s K20 Ca0 Me0
0 kg,10a 1.22 2.27 0.609 6.99 1.55 1.74
1 115 2.38 0.603 6.71 1.53 1.78
2 1.42 2.71 0.530 8.25 1.31 1.89
3 1.39 2.73 0.639 7.97 148 1.75
4 1.34 2.40 0.698 7.06 1.36 1.60
6 1.54 2.65 0.661 6.90 1.43 1.78
8 1.37 2.65 0.652 6.96 1.28 1.98
0.33 0.37 1.45 0.36
LS., ?: 0.47 0.52 NS 2.04 NS 0.51
cVv. % 12.3 94 17.4 115 16.7 10.9
Table 7. Physical Properties of cured leaf(1984).
Chlorine Filling Combustibility = Moisture Filling Reflectance color
power content capacity '
application (cc/g) min. ,sec. /3cm) (%) (mgcig) L* a** p***
0 kg, /10a 5.931 4°23" 125 809 36.47 5.66 14.12
1 6.002 4’03 12.8 743 356.82 5.66 14.00
2 5.510 4'52" 12.2 778 36.12 5.88 13.90
3 5.880 407" 12.3 733 35.96 5.94 13.97
4 6.746 415" 124 745 36.29 548 13.98
6 5.553 432" 11.7 808 36.34 576 14.16
8 5710 413" 12.0 718 36.43 5562 14.13
5% 0.553 47 72
LSD. g 0.747 103" NS 97 NS NS NS
C.V. % 7.2 8.6 29 54 0.7 3.0 0.7
* L : Degree of brightness (white) 4100 «— 0 (Black)
* * a : Degree of red color (red)+100 «— —80 (Green)

%% % b . Degree of yellow color (Yellow)+70 +— —70 (Blue)
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Fig. 3. Chlorine content of leaf at different
levels of chlorine application and
growing stage(1985).
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Table 8. Price perkg, yield per 10a and value per 10a of cured leaf(1985).

. Price Yield
a;:l:lvllli?::trilgn perkg Index per 10a Index pzfrahilga Index.
(won) (kg) (1,000won)

0 kg,710a 1.832 100 229.9 100 421.2 100
2 1.814 99.0 247 4 107.6 448 8 106.6
4 1.765 96.3 2282 99.3 402.8 95.6
6 1.752 95.6 220.9 96.1 387.0 91.9
8 1.733 94.6 231.0 1005 400.3 95.1
10 1.735 94.7 233.0 101.3 404.3 96.0
L SD ?22 | g; _ NS NS _
A 28 = 105 = 104 -
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Table9. Chlorine content of cured leaf at different stalk position(1985).

(%)
Chllorin?e Lugs Cutter Leaf Tips Average
application
0 kg, 10a 0.69 0.72 0.98 1.25 0.90
2 1.27 1.27 1.53 1.73 1.44
4 1.64 1.63 1.78 2.09 1.75
6 213 245 1.85 2.04 2.15
8 2.38 2.51 2.51 2.49 2.48
10 2,55 2.76 2.89 2.93 2.79
Average 1.78 1.89 1.91 2.09 1.92
L.SD. 5% 1.09 0.99 0.56 0.59 0.76
1% 1.55 1.41 0.80 0.84 1.08
CV. % 45.8 46.7 36.4 29.4 38.6
Table 10. Physical properties of cured leaf(1985).
Chlorine Filling Combustibility Moisture Filling Reflectance color
power content capacity
application (ce/g) (min.,sec.,~ 3cm) (%) (mg,~cig.) L~ a b
0 kg, 10a 5.557 519" 11.8 586 40.86 6.36 17.75
2 5.291 6°00” 12.3 587 39.72 6.22 16.85
4 5.348 5°49” 12.0 614 40.50 6.14 17.21
6 5.818 511”7 11.4 589 41.52 5.88 17.57
8 5.522 6°09” 11.6 565 40.28 6.12 17.08
10 5.482 555" 125 582 41.81 5.78 17.46
5% 0.310 1.93 0.52 0.49
LSD 1%  o0.464 NS NS NS 2.74 074 0.70
% 4.4 9.7 7.0 5.4 2.8 5.2 2.3
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