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Effect of Lime application on Yield and Chemical composition

of Burley tobacco (Nicoiiana tebecum L.) in pot experiment.
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‘ABSTRACT

Pot experiment was conducted to find out the eifect of lime application on yield and chemical
composition of burley tobacco in 1986. Lime increased exchangeable calcium and pH of soil, but
decreased Al, Fe and Mn concentrations. Yield was increased by lime application, however lime
could not be caused to yield increasing in the soil with high calcium contents. Cured leaves of limed
plot contained higher Mg, K, total nitrogen,NOg-nitrogen, water soluble and insoluble ash, alkalinity
number of water soluble and insoluble ash, citric and malic acid, but lower Fe, Mn, P, protein-
nitrogen, NHy-nitrogen, nicotine petroleum ether extract, palmitic and linolenic acid concentrations
than those of unlimed plot. The linoleic acid and volatile neutral constituents of cured leaves were
not affected by liming. Lime increased yield, however it did not affect leaf quality in respect to

chemical characteristics, suggesting that liming should be necessary for tobacco cultivation,
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Table 1. Variation of chemical properties of the soils used in pot experiment.
. Standard
Properties Mean deviation Range
pH (1:5) 5.36 0.72 4.74 — 6.94
0.M. (%) 1.53 0.24 1.23 — 1.90
Ava. P,0; (ppm) 86.0 45.5 18 — 162
Exch. K (me/1004) 0.21 0.13 0.09 — 0.51
Exch. Ca(me/1004) 4.58 1.26 3.06 — 7.00
Exch. Mg(me/100 %) 1.17 0.54 0.73 — 2.39
Active Al (ppm) 14.1 8.4 1.0 — 25.0
Ava. Fe (ppm) 23.3 11.1 14.6 — 48.6
Red. Mn (ppm) 209.3 33.1 169 — 261
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Table 2. Effect of lime application on chemical properties of soils after
experiment . -
Unlimed Limed
Properties Standard Standard
Mean deviation Range Mean deviation Range

pH (1:5) 5.04 0.66 4.48 -6.49 6.68 0.53 6.10-7.47
0.M. (%) 1.21 0.21 0.89 - 1.48 1.18 0.24 0.84-1.53
Ava. P,0s (ppm) 145.8  48.6 72 - 220 124.4 54.2 46-190
Exch. K (me/1004) 0.46  0.15 0.33 -0.80 0.40 0.16 0.22-0.73
Exch. Ca (me/100 &) 4.35 1.45 3.03 -6.80 7.53 1.18 5.26-8.74
Exch. Mg (me/1004) 1.925 0.46 0.85-2.30 1.32 0.52 0.82-2.51
Active Al (ppm) 23.6  19.4 0.5 -63.0 0.90 0.75 0.2-2.0
Ava. Fe (ppm) 27.8  11.7 13.9 - 46.4 17.1 3.39 11.0-21.7
Red. Mn (ppm) 230.5 15.7 210 - 264 206.4 23.3 174 - 242
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Table 3. Effect of lime application on inorganic constituents concentrations of
cured leaves.
Unlimed Limed

Inorganic T

constituents Standard Standard “test
Mea deviation Range Mean deviation Range

Mg (%) 0.58 0.19  0.44-1.03 0.65 0.19  0.53-1.09 =+
K (%) 4.73 -0.74  3.56-5.59  5.07 0.61 4.15-5.84 *k
Al (ppm) 424 55 356 - 494 345 41 275 - 401 * %
Fe (ppm) 881 112 686-1020 713 T4 599 -819 ok
Mn (ppm) 1,089 473 416 - 1944 720 263 305-1181 *
P (%) 0.37 0.06 0.30-0.46 0.33 0.04 0.27-0.38 *
pH (1:25) 6.29 0.21 6.00-6.61 6.48 0.19 6.27-6.78 * ok
*, #% : Significant at the 5% and 1% probability level, respectively.
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Fig.1. Effect of exchangeable calcium
contents in go0il and liming on
tobacco yield.
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Table 4. Effect of lime application

of cured leaves,

on nitrogenous constituents concentrations

Unlimed Limed
Nitrogenous T-test
stituents Standard Standard
cor Mea deviation Range Mean deviation Range
Total nitrogen (%) 2.83 0.23 2.53-3.16  2.94 0.19 2.71-3.24 *
Protein nitrogen (%) 1.46 0.23 1.056-1.68 1.31 0.19 1.06-1.53 * %
Ammonia nitrogen(%) 0.33 0.05 0.28-0.43 0.27 0.05 0.17-0.33 *k
Nitrate nitrogen (%) 0.28 0.12 0.14-0.54 0.34 0.17 0.16-0.67 *
Total alkaloid (%) 2.39 0.40 1.82-3.02 2.20 0.47 1.46-2.85 *k
Nicotine (%) 2.16 0.43 1.60-2.85 1.83 0.40 1.10-2.35  *%

*, *x Significant at the 5% and 1%

probability level, respectively.

Table 5. Effect of lime application on ash and petroleum ether extractable
material concentrations of cured leaves.

Unlimed Limed
Ash and pet, _ S 4 3 T-test
ether extracts Me tandard Range  Mean tapda.rd Range
deviation deviation
Crude ash (%) 19.27 1.14 17.89-20.91 21.43 1.63 18,19-23.17 *
Water soluble ash(%) 10.12 1.25 7.93-11.62 10.73 1.63 8.44-13.20 *
Water insoluble ash 9.15 0.91 7.76-10.33 10.70 1.00 9.17-11.86 *
(%)
D Alkalinity no. of 24.7 9.5 6.0-38.5 37.1 11.9 15.0-51.8  *x
water soluble ash(mé)
P Alkalinity no. of 14.9 2.70 11.50-19.05 18.4 1.60 15.00-19.80 =*=
water insoluble ash
(=)
Pet. ether extracts 3.50 0.40 2.83-3.94 3.16 0.37 2.67-3.70 *
(%)

*, *% Significant at the 5% and 1% probability level, respectively.
D Milliliter of IN acid per 1009 tobacco.
¥ Milliliter of 0.IN acid per 14 tobacco.
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Table 6. Effect of lime application on non-volatile organic and higher fatty acid

contents of cured leaves.

Non_volatile Unlimed Limed

organic and higher Standard Standard T-test
fatty acid deviation Range Mean deviation Range

Citric acid my/9) 5.62 1.94 3.26-8.57 6.76 1.69 4.20-8.67 *
Malic acid (mg/3) 1.44 0.46 1.07-2.16  2.18 0.33 1.61-2.48 *
Palmitic acid (mg/g) 0.25 0.05 0.18-0.31 0.18 0.02 0.15-0.19 *
Linoleic acid (mg/9) 0.40 0.16 0.26-0.65 0.36 0.12  0.27-0.57 NS
Linolenic acid @mg/9) 1.04 0.13 0.90-1.17 0.77 0.15 0.63-1.00 *

* Significant at the 5% probability level.
NS :Not significant at the 5% probability level.

Table 7. Effect of lime application on volatile neutral constituents concentra-

tions of cured leaves.

(Peak area/lmg ISTD area)

Unlimed Limed
Volatile neutral T-test
constituents M Standard Range Mean Standard Range
deviation deviation
Solanone . 6.91 0.46 6.40—17.65 6.71 0.54 6.29-7.32 NS
B-damascenone 0.51 0.08 0.43-0.61 0.42 0.20 0.09-0.60 NS
Ethyldecanoate 0.69 0.21 0.51-0.97 0.77 0.27 0.57-1.22 NS
p-ionine 0.13 0.05 0.08-0.21 0.16 0.03 0.12-0.19 NS
Megastigmatrienone 1.27 0.36 0.98-1.71 1.33 0.43 0.95-2.03 NS
Neophytadiene 20,93 4.07 16.51-26.44 22.50 6.88 16.35-34,33 NS
Total 30.45 4,24 25.64-36.35 31.89 6.39 26.77-44.03 NS

NS : Not significant at the 5% probability level.
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Table 8. Effect of lime application on calcium concentrations of cured leaves.
Unlimed Limed
Primin T-test
riming Mean Staflda._rd Range Mean Staflda_rd Range
deviation deviation
.............................. ME /G eveeremmmsremsssminrrs e
1st 1.354 0.175 1.150-1.596 1.732 0.355 1.485-2.277 **®
2nd 1.013 0.155 0.764-1.154 1.248 0.236 1.105-1.666 *&
3rd 1.031 0.133 0.809 -1.149 1.302 0.169 1.162-1.587 *#

## Significant at the 1% probability level,
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