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ABSTRACT

This study was conducted to evaluate the effect of soil conditioners and their applicat-
ion rates on the growth, Yield and quality of Flue-cured tobacco. Seil conditioners for
this study were Montmorillonite and Zeolite as clay mineral source and Rice hull and Saw-
dust as organic source. Their application rates were 500, 1000, 2000kg/10a.

The growth of tobacco plants was promoted, compared with that of non-treated plot (co-
nirol) by Zeolite, Montmorillonite and Rice hull application but decreased by Sawdust app-
lication.

During tobacco growing season soil moisture content, compared with control, was incre-
ased by Zeolite and Montmorillonite application but decreased by Rice hull and Sawdust
application.

In contrast to soil moisture content, soil temperature was higher in the Rice hull and
Sawdust plot than in the plot of Zeolite and Montmorillonite.

The treatment of Sawdust, compared with control, obiously accelerated the maturity of
tobacco, increased reducing Sugar but decreased total alkaloids, nicotine and nitrogen con-
tent of cured leaves. '

The Sawdust plot decreased the Yield (kg/10a) with significant difference by 1 %level
but significantly increased leaf quality (Won/kg) and value (Won/10a) by 1%and 5 %level,
respectively,

The present application rate of Nitrogen in Korea (12.5kg/10a) seems to be excessive for
Flue-cured tobacco produiion.
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Table 1. Physico-Chemical Properties of the Soil Tested

. pH o.M P,0, Ex, Cation (me/100g) C.E.C

Soil Texture
(1:5) (%) (ppm) K Ca Mg (me/100g)

5.C L. 5.5 0.93 86 -0.28 2.5 1.85 10.5
S.C. L * Sandy Clay Loam
o.M . Organic Matter
Ex. Cation ! Exchangeable Cation
C.E.C . Cation Exchange Capacity
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Table 2." Physico- Chemical Properties of Zeolite and Montmorillonite

. pH o.M Ex-Cation (me/100g) C.E.C
Material .
- 1:5) (%) K Ca Mg (me/100g)
Zeolite 7.28 0.35 36.4 58.2 13.4 110
Montmorillonite 7,42 - 14.8 40.4 7.5 92
0. M. : Organic Matter
Ex. Cation ! Exchangeable Cation
C.E C . Cation Exchange Capacity
Table 3. The chemical composition of rice TolA AZ3le &Faloich
hull. and sawdust Eoke] o]5}d4) L 4e PHE #F22} PH
) Total P,0; K, O C20 Mgl meter (1 : 5)2 &&s}4oer, F715L Tyu-
Matertial . % 5
Nitrogen rin W{(3), C. E. C& Scholenberg ¥ 7} %4
Rice hull  0.56 0.10 0.30 0.62 0.23 olon-S Amn jum Acetate & HE&}o =534
_Sawdust  0.23 0.04 0.17 0.18 0.02 %4 (Hitach - 207) 2018 &4 sk9lel d41a 4
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Table 4, Tobacco Plants at 30 Days after Transplantation

Soil Conditi Rate Plant height Largest leaf Stem Number
o ~ondihiener (kg/10a) (em) Length(ecm) Width{cm) Diameter(cm) ofleaves
500 30.9 27.4 15.0 1.3 1.9
Zeolite 1,000 30.5 24,3 14.5 1.2 1.7
2,000 30.3 24.1 14.5 1.2 1.8
500 30.2 24.8 14.6 1.2 11.7
Meontmorillonite 1, 000 30.9 24.8 14.7 1.3 11.9
2, 000 30.9 25,3 14.9 1.3 11.9
500 28.7 23.6 14.0 1.2 1.5
Rice hulll 1, 000 26.2 21.8 12.3 1.0 10. 8
2, 000 20.9 17.6 9.1 0.8 9.6
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Table 5. Tobacco plants just before harvesting
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Soil Conditioner

Rate
(kg/10a) height(cm)

Stem

Largest leaf

Stem

Length(em) Width{cm)

Number

Diameter (cm) of leaves

Zeolite

Montmorillonite

Rice hull

Sawdust

Control
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1, 000
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LSD between application 0.05 -
rater for same soil 0.01 :
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LSD between soil condi- 0.05 -
tioners for same appli- 0.01

cation rate

Soil conditioner LSD 0.05 -
means 0.01

Application rate LSD 0.05 -
means 0.01
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Fig 1. The change of soil moisuture at 10em depth during
tobacco growing season.
#E, M and L are the first, second and third pa-
rt of the month, respectively.
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Fig 2. The effect of soil conditioner on soil temperature
at 10em depth.
#E. M and L are the first, second and third pa-
rt of the month, respectively.
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Table 6. Effect of soil conditioners on chemical components of cured leaves.
Soil Condit Rate Total- Nicotine  Nornicotine Reducing Nitrogen
or onaronst (kg/10s) Alkaloids(%) (%) (%) sugar (%) %)
500 3.4 3.28 0.24 11.0 2.1
Zeolite 1, 000 3.45 3.27 0. 16 9.8 2.1
2, 000 3.55 3.53 0.18 9.8 2.1
500 3.85 3. 62 0.32 9.7 2.1
Montmorillonite 1, 000 3.48 3,14 0,21 10.3 2,0
2,000 3.80 3.59 0.19 10.2 19
500 3. 49 3.38 0.08 10,9 2.1
Rice hull 1, 000 3.41 3.32 0.21 11.5 2.0
2,000 3. 14 2.74 0.16 12, 3 1.9
500 3.55 3.42 0.13 12,7 1.8
Sawdust 1, 000 2,68 2.59 0.08 14.4 15
_2, 000 1,99 1.76 0. 24 15.9 1.2
Control : - 3.69 3.52 0.31 11.0 2.1
LSD between application 0.05 0. 37 0, 39 - - 0.2
rates for same soil 0.01 - 0.53 0.3
conditioner
LSD between soil condi- 0.05 0. 50 0.52 - - 0.2
tioners for same appli- 0.01 - 0.76 0.3

cation rate

_g9o—



s RA R BEe £, RE ¥ SHEA clAc oY

Soil conditioner LLSD 0.05 0.39
means 0.01 0.58
Application rate 0.19

means LD 0.26

0.42 - 1.3 0.0
0.63 2.0 0.1
0.19 - - 0.1
0.27 0.2
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Table 7. Effect of soil conditioners on yield and quality of tobacco

Soil Conditi Rate . Yield Price Value
t )
or onaitiener (ke/10a) (kg/102) (won / kg) (won/10a)
500 294 1,418 412,514
Zeolite 1, 000 293 1,445 404, 346
2,000 289 1,432 407, 135
500 269 1,315 332,283
Montmorillonite 1, 000 298 1, 353 375, 975
2, 000 301 1,436 428, 387
500 292 1, 600 467, 200
Rice hull 1,000 286 1, 404 394, 866
2,000 287 1, 620 440, 086
° 500 263 1, 864 4388, 279
Sawdust 1, 000 243 1,929 465, 933
2,000 208 2,019 412, 228
Control - 270 1,418 382, 391
LSD between application 0. 05 20.2 - -
rates for same soil o 0.01 27.8
conditioner
1
LSD between soil condi- 0.05 18.3
tioners for same appli- 0.01 25. 7
cation rate
Soil conditioner L&D 0.05 8.1 132 37,575
means 0.01 12.3 200 -
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