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Response of Burley Tobacco ( Nicotiana tabacum L.) to
Application of Lime Materials

Chul Hwan Lee*, Yong Ok Kim* and Soo June Park*

ABSTRACT

Field experiment was conducted to find out the effect of lime materials application on yield, and

chemical composition of Burley 21 in 1986. Lime materials and application rate were CaSO, : Ca 35kg/10
a, CaCO,:Ca 35kg/l10a and Liming : pH6.5. Contents of Ca amd Mg in fresh or cured leaves were
increased, but Al, Fe and Mn were decreased by applying lime materials. Yield were increased by

applying lime materials. Among lime materials treatment, yield of limed and CaCO, plot were higher

than that of CaSO, plot. Value per kg of cured leaves was not affected by applying lime materials.

Cured leaves of CaSO. plot contained higher NH;-nitrogen and alkalinity number of water insoluble ash

than those of unlimed plot. Cured leaves of CaCQO, plot contained higher alkalinity number of water

soluble ash, insoluble ash and volatile neutral constituent, but lower protein-nitrogen and petroleum ether

extracts than those of unlimed plot. Cured leaves of limed plot contained higher alkalinity number of

water soluble and insoluble ash, NO,—niirogen and volatile neutral constituents, but lower protein

-nitrogen, nicotine and petroleum ether extracts than those unlimed plot. Yield was increased, however

leaf quality in respect to chemical and organoleptic characteristics were not affected considerably by

applying lime materials. Therefore, it suggests that controlling the soil pH about 6.5 by liming might be

necessary for tobacco cultivation.
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Table 1. Physico-chemical properties of the soil used in field experiment

te?c(t’llxlre pH O.M, Ava.P,0; Exch.Cation(me/100g) Asﬂve Alyg . l}ﬁ% .
(1:5) (%) (ppm) K Ca Mg (ppm) (ppm)  (ppm)
L 5.54 1.79 4 0.14 4.60 1.22 3.6 13.1 208

Table 2. Effect of lime materials application on chemical properties of field soil after tobacco season

Treatment pH Ava,. P,0Os Exch, Cation(me/100g) A(X\ve Aa(g. li&txl]

(1:5) (ppm) K Ca Mg (ppm) (ppm) (ppm)
Control 5.20 64 0.15 4.46 1.20 5.4 15.4 245
CaS0," 5.25 61 0.15 4.64 1.11 5.0 14.1 246
CaCQO,? 5.58 55 0.17 4.78 1.36 2.7 9.3 197
Liming® 6.54 52 0.16 8.14. 1.61 2.4 8.4 175

1,2) Ca 35kg/10a 3) pH 6.5
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Table 3. Effect of lime materials application on Al,

Fe and Mn concentrations of leaves from different

position on stalk at 75 days after transplanting

Al Fe Mn

Treatment

21-25* 16-20 11-15 1-10 21-25 16-20 11-15 1-10 21-25 16-20 11-15 1-10

............................................................... DDITL  +reeseressrasseeromaseasonessnssstesstsattrsnsisnsassnsansenns
Control 745a** 887a 894a 896a 859a 638 592a 923a 1113a 6752 800ab 1300a
CaSo," 608ab  718bc 832a 833a 580b 576a 480a 793a 975ab 7752 788ab 1325a
CaCO,® 466b 726b  862a 89l1a 683b 474b 534a 989a 675bc 638a 838a 963b
Liming® 513b 577c 788a 896a 463b 470b 533a 813a 638  475b 563b 713b
* Leaf position from the lowest leaf.
** Within each column means not followed by the same letter are significantly different at the 5%

probability level
1,2) Ca 35kg/10a 3) pH 6.5

Table 4. Effect of lime materials application on
inorganic constituents concentrations of
cured leaves

pH
Treatment Mg K P Cl 1 25)
........................ Of wreerererrisneineienns
Control 4.93a 0.32a 0.30a 7 %h
CaS0o.» 4.602 0.30a 0.26a 7.42b
CaC0,? 4.40a 0.29a 0.30a 7.55ab
Liming® 4.70a 0.29a 0.29a 7.72a

*Within each column means not followed by the
same letter are significantly different at the 5%
probability level.

1,.2) Ca 35kg/10a 3) pH 6.5
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Table 5. Effect of lime materials application on some agronomic characteristics of burley tobacco

Plant Largest leaf No. of Seed Yield Price
Treatment height Length Width leaves weight

(cm) (cm) {cm) (g/plant) (kg/10a) (Won/kg)
Control 192.4a* 58.5b 30.7a 27.1a 8.23c 169.6¢ 1785a
CaSO," 200.8a 60.0a 31.0a 27.0a 9.84a 181.7b 1714a
CaCO,» 198.3a 60.6a 30.6a 27.1a 9.72a 183.8ab 1873a
Liming® 194.4a 60.8a 31.6a 27.1a 9.04b 193.1a 1826a

*Within each column means not followed by the same letter are singificantly different at the 5%

probability level
1,2) Ca 35kg/10a 3) pH 6.5
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Table 8. Effect .of lime materials application on nitrogenous consituents concentrations of cured leaves

Total Protein Ammonia Nitrate Nicotine Total
Treatment nitrogen nitrogen nitrogen nitrogen volatile
base
............................................................... 04 sserrrerernessieteisianrenrtan et et sne e sennenennes
Control 3.85a" 1.96a 0.53b 0.91b 2.07a 0.767a
CaSO," 3.66a 1.88ab 0.64a 0.91b 2.02a 0.812a
CaCOo,? 3.94a 1.77bc 0.50bc 0.99b 2.11a 0.736a
Liming® 3.91a 1.74c 0.48c 1.17a 1.89b 0.764a

* Within each column means not followed by the same letter are significantly different at the 5%

probability level
1,2) Ca 35kg/10a 3) pH 6.5
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Table 7. Effect of lime materials application on ash and petroleum ether extractable material

concentrations of cured leaves

Crude Water Alkalinity no. of water Pet ether

Treatment soluble insoluble soluble insoluble extracts
ash ash ash ash** ash***
........................... LY PO SUONE 11 IECTTSTOUORUORPIVN  *

Control 19.8a* 9.21a 10.59a 40.0c 9.30d 6.13a
CaS0O." 21.4a 10.92a 10.52a 42 .0c 10.90c 6.28a
CaS0,? 20.5a 9.60a 10.89a 50.8b 12.20b 5.54b
Liming® 21.0a 9.34a 11.67a 56.8a 13.26a 5.49b

* Within each column means not followed by the same letter are significantly different at the 5%

probability leve
** Milliliter of 1IN acid per 100g tobacco
***+ Milliliter of 0.1N acid per 1g tobacco
1,2) Ca 35kg/10a 3) pH 6.5
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Table 8. Effect of lime materials application on volatile neutral constituents of cured leaves

(Peak area/lmg ISTD peak area)

Solanone B -Dama Ethyl-

Megastig- Diethyl- Neophy-

Treatment scenone decanoate  matrienone phthalate tadiene Total
Control 2.46 0.51 0.36 0.85 0.09 34.08 38.35
CaSo,"” 2.81 0.21 0.47 1.24 0.42 33.92 39.07
CaCoO,? 2.19 0.36 0.40 1.28 0.37 37.88 42.48
Liming® 2.37 0.38 0.43 1.30 0.11 44.36 47.92

1,2) Ca 35kg/10a 3) pH 6.5
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