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Influences of Cultutal Practices on Chemical Composition
in Flue —cured Tobacco Leaves.

Y. S. Ban*, J. H. Lee
Korea Ginseng and Tobacco Research Institute*, Wonkwang University

ABSTRACT

These studies were conducted to investigate the changes of starch, sugar and nicotine content in relation
to maturity and cultural conditions and correlation between growth characteristics and chemical components
in order to improve the leaf quality.

The results were summarized as follows »

1. Nicotine content, total nitrogen content and the ratio of total nitrogen to nicotine of the green leaf were
increased with heavier fertilizer, wider planting space and lower topping, wheares starch, total sugar
and the ratio of sugar to nicotine were decreased.

2. Starch content, sugar content and the ratio of total sugar to nicotine(T-3/y;.) in the cured leaf were
decreased with wider planting space, less application of MH and delaying harvesting date.

3. It was estimated that 58.1% of starch of the harvested leaf was converted into sugar of the cured leaf,
and also they were significantly correlated each other.
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Table 1. Physio—chemical properties of the soil before experiment

Item PH oM T—N Ava. Exch— Cation(me.” 100g) CEC
Q (1:5) (%) (%) POs(ppm) K Ca Mg Na (me,/100g)
1986 5.6 2.10 0.14 262 0.59 2.7 1.6 0.25 9.9
1987 6.3 2.48 0.15 344 0.75 2,6 3.5 0.25 12.1
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Table 2. Effect of fertilizer and topping depth on starch content of harvested green leaves and on chemical
components of cured leaves

Starch Nicotine Total Total

Treatment (%) (%) sugar(%)  nitrogen(%) TS Nic.  TN.”Nic.
Fertilizer(kg10a)
0 52.2a 1.83b 3l.1a- 1.23c 17.0a 0.67b
25 48.7b 1.84b 28.9a 1.27¢ 15.7a 0.69b
50 47.0b 2.17a 25.5h 1.90b 12.1b 0.88a
75 45, 5bhe 2.40a 25.2b 2.15a 10. 5b 0.90a
100 43.4c 2.37a 24.2h 2.16a 10.3b 0.91a
Topping depth @
0 47.9a 2.02a 27.8a 1. 64b 14.0a 0.8la
2 47.5a 2.17a 26.8a 1.74ab 12.6a 0.80a
4 46.7a 2.18a 26.6a 1.84a 12.8a 0.84a

Row and plant spacing were 105cm and 42cm, respectively. Analyzed leaves were 8th—9th leaf from bottom
@ . Number of topped leaves from floral axis.

Mean values within a column for each category not followed by the same letter are significantly different
at the 5% level using Duncan’s Multiple Range Test.

Table 3. Relationship between cultural factors and chemical components

Items Starch Total  eotine 8 T9Nie.  TN.Nic.
sugar nitrogen

Fertilizer —0.932*  —0,872%* 0. 774%* 0.799**  —0.849** —0.134
Topping depth —0.149 —0.148 0,223 0.549* —0.154 0.425
Starch - 0.868**  —0,759**  —(0.852** 0.833* 0. 045
Total sugar - TS - —0.872**  —0.820** 0.954** 0.219
Nicotine : Nic. - 0.759**  —0.973* —0.501
Total nitrogen + TN - —0.798** —=0.177
TS/ Nic. - 0.409

* *% | Gignificant at the 5% and 1% levels of probability, respectively.
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Table 4. Effect of plant spacing and fertilizer on starch content of harvested leaves and chemical components

of cured leaves.

Starch Nicotine Total Total

Treatment (%) (%) sugar(%)  nitrogen(%) TS,/ Nic. TN.” Nic.
Fertilizer(kg " 10a)

75 44.7a 1.96b 26.7a 1.76b 13.7a 0.90a

100 40.7ab 2.28ab 24.4b 1.99a 10.8b 0.87a

125 38.6b 2.53a 23.3b 2.08a 9.2¢ 0.83a

Plant spacing

40(cm) .12 2.21a 25.2a 1.93a 11.8a 0.88a

45 40.1ab 2.21a 25.3a 1.84a 11.6ab 0.83a

50 39.8b 2.35a 24.0a 2.06a 10.3b 0.90a

Row spacing was 105cm. Analyzed leaves were 8th—9th leaf from bottom.
Mean values within a column for each category not followed by the same letter are significantly different
at the 5% level using Duncan’s Multiple Range Test.
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Table 5. Relationship between cultural factors and chemical components.

Ttems Starch Total  Nicotine ot e Nie. TN Nie.
sugar nitrogen

Plant spacing —0.560 —0.298 0.230 0.326 —0.295 0.172
Fertilizer —0.724*  —().885™ 0.916** 0.721*  —0.879** —0.573
Starch - 0.712*  —~0.733*  —0.741* 0.717* 0.577
Total sugar : TS — —0.958**  —0.937** 0.973** 0.318
Nicotine - 0.852**  —(.,988** —0.534
Total nitrogen . TN - —0.901** =0.042
TS Nic. - 0.459
* w

»** [ Significant at the 5% and 1% levels of probability, respectively.

Table 6. Effect of cultural practices on chemical composition of flue-cured leaves.

Cultural practices

Chemical composition (%)

Sugar Starch Nicotine TS.” Nic.
Plant spacing 45¢m 12.9° 44.9° 2.73 6.5
(PS) 40cm 20.4* 48.7° 2.30° 12. 4°
Topping 2 17.0° 47.1° 2.44° 9.8
depth (TD) @ 3 16.4° 46, 3° 2.58° 9.1°
Application 10mlL- Pl 16.0° 45.6" 2.51° 9.0°
of MH (MH)® 30ml.Pl. 17.3* 47.9° 2.51° 9.8
Maturity (MA)© Ripe 18.4° 49.5° 2.50° 10.2¢
Over ripe 15.2° 44.0° 2.52° 8.6°
TD X MH
TDXMA *
TDXPS *
MH b MA e ok dk
MHXPS * s
MA X PS * £ ek

@  Topped 2nd and 3rd leaf from floral axis. ® : 2.5% solution © : Ripe was harvested at conventional
harvesting time (CHT) and over ripe was harvested at 7 days after CHT, respectively. Starch analyzed
leaves were 12th—13th leaf from bottom. *, ** ! Significant at the 5% and 1% levels of probability, respecti-
vely. Mean values within a columm for each category not followed by the same letter are significantly different
at the 5% level using Duncan’s Multiple Range Test.
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Fig. 1. Relationship between starch contents of
the harvested leaves and total sugar contents
of the cured leaves in 1986. (Stalk position

of the harvested leaves was cutters .
8—th left from bottom)
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