BHON ks 2R S EE o
NEETO A e BE
BER-T R BB R TR K R
REABEEGIAT AR
EEABY BRHAR

Effects of the Early Soil Moisture Content on the Growth and

Chemical Components of Tobacco (Nicotiana tabacum L.)

Jong Koo Han, Byong Ick Yun, Yu Seon Ban, and Eung Ryong Son*

Eumseong Experiment Station, Korea Ginseng and Tobacco Research
Institute, Chungbuk, Korea
*College of Agriculture, Korea University, Seoul, Korea

(Received Sept. 2, 1981)

Abstract

This experiment was carried out to investigate effects of soil moisture content on the growth of
tobacco plant at early stage after transplanting.

Soil moisture was controlled to be 30%, 45%, 60%, 75% and 90% of the maximum water holding
capacity (38.7%), and treated for 10, 20 and 30 days. Budding, flowering and topping were delayed
in the 30% and 45% treatment where soil moisture was deficient. Plant height, number of leaves, and
length and width of the largest leaf were the best in the 75% treatment for 10 days, and development
of the root and top was the best also in the same treatment. As the duration of low soil moisture
treatment prolonged, intercellular space.became small, .

Nitrogen and potassium of the cured leaf showed the highest value in 30% and 45% treatments. _

Nicotine content of the cured leaf was high in the 90% treatment, and reducing sugar content of
that was high in the 75% treatment for 10 days. -
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Table 1. Chemical properties of the
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experimental pot soil before treatment

pH Organic Total C.E.C. Exchangeable cation A:aﬂazle
matter nitrogen phosphorus
(1:5) (m.e./100g) 2+ 2+ + +
%) %) /100g Ca Mg K H (ppm)
5.7 2.6 0.16 10.6 3.2 1.3 1.02 5.0 114
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Table 2. Effects of various soil moisture contents on agronomic characters

of tobacco transplanted on May 8.

Harvest Days on
Soil moisture Budding stage  Flowering stage = Topping stage
First Last the pot
30% Jul. 18 Jul. 20 Jul, 29 Jul. 20 Aug. 26 108
45% Jun, 28 Jul, 1 Jul 10 Jul. 10 Aug. 23 105
60% Jun. 28 © Jun, 30 Jul. 8 Jul 10 Aug 16 93
75% Jun, 28 Jun. 30 Jul. § Jul. 10 Aug. 9 91
90% Jun. 27 Jun. 30 Jul 8 Jul. 10  Aug. 9 91
Table 3. Growth characteristics at the topping stage
Soil Treatment Plant Stem No. of Largest leaf
moi:ture duration height diameter leaves Length(L) Width(W) LW Position
(days) (cm) (cm) (cm) (cm)
30% 10 137 2.5 20.2 61.1 29.6 2.08 10.8
20 130 2.4 22.0 56.4 28.0 2.01 10.7
30 128 2.7 17.5 62.8 30.9 3.03 10.0
45% 10 148 2.6 23.2 68.8 32.6 2.11 10.3
20 144 2.9 22.5 64.0 29.5 2.17 10.0
30 143 2.3 225 63.9 30.2 2.12 10.3
60% 150 2.4 22.8 63.5 30.5 2.08 10.5
75% 10 149 2.4 21.5 69.3 30.2 2.29 9.5
20 146 2.8 22.5 68.2 32.6 2.09 10.8
30 149 2.5 21.5 64.0 31.9 2.01 10.7
90% 10 112 1.9 17.9 33.1 21.8 2.44 8.3
20 74 1.6 18.5 40.7 15.5 2.63 9.3
30 47 1.2 17.7 27.1 10.5 2.58 7.3
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Table 4. Pore space percentage of the cell at 40 days aftef transplanting

Soil moisture Treatment Pore Soil moisture  Treatment Pore
(%) duration (days) space (%) (%) duration (days) space (%)
30 10 30.5 75 10 35.0
20 19.6 20 35.6
30 18.9 30 46.2
45 10 37.6 920 10 46.2
20 37.0 20 24.2
30 19.8 30 20.7
60 38.7
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Table 5. Chemical components of the flue-cured leaves (% dry weight)

Soil moisture Treatment duration T-N K,0 CaO MegO Nicotine R-Sugar

30% 10 3.51 7.61 1.46 1.02 0.77 3.75
20 2.95 7.33 1.43 1.04 0.90 3.80
30 3.20 6.77 1.06 1.07 0.64 3.50
45% 10 2,73 6.10 1.51 1.39 0.50 9.25
20 2.10 4.37 2.07 0.97 0.60 8.60
30 2.31 6.24 1.57 0.94 0.30 6.70
60% _2.24 5.82 1.50 1.00 1.02 9.13
75% 10 2.04 4.55 1.46 0.99 1.45 13.75
20 2.47 5.64 1.96 0.99 2.20 8.75
30 1.81 4.79 1.62 0.92 0.35 1.50
90% 10 ' 1.75 5.36 1.36 0.89 2.10 9.00
20 2.89 3.63 1.47 0.93 ~ 3.05 4,25
30 3.11 2.50 1.02 0.91 3.00 3.75
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Fig. 5. Changes of nitrogen absorpiion depending upon
the treatment duration (50th day after trans-
planting)
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