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Response of the Application of Slow-release Potassium
Fertilizer Using Natural Zeolite to Flue-cured Tobacco
(Nicotiana tabacum L.)

Dong-Hoon Lee* Soo-June Park** Jyung Choi*

SUMMARY

For development of slow releaseing K-fertilizer using natural zeolite, two kinds of K adsorbed zeolite
were made by ion exchange reaction in k't saturated aqueous solution. K-Zeolite was prepared by removing
the excess salt after K adsorption on zeolite, however, NW. K-Zeolite was prepared only by K adsorption
reaction without removing the excess salt.

The adsorbed K on zeolite was not easily released, but continuously and slowly released from the surface
of zeolite.

By the results of application for tobacco cultivation, the K contents in soil treated with K-Zeolite and
NW. K-Zeolite were lower than that of control (20kg/10a) at the early growth stage, but were higher at the
late growth stage.

Therefore, the results suggest that K adsorbed zeolite could be applied as a slow-releasing K fertilizer.
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Table 1. Physico-chemical properties of the zeolite and soil used
pH Particle size Exch. cations C.E.C
Sample (1:5) distribution (%) (me/ 1009) by NH4(MC
KCI H,0 Clay Silt Sand K Na Ca Mg (me /1004 )
Z eolite 6.5 8.7 22. 3 15. 6 62. 1 15. 8 46. 3 30. 2 2. 40 104
Soil 4,2 53 30. 1 35. 4 34. 5 0. 16 0. 06 4. 21 0. 90 10. 5
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Table 2. K contents of K adsorbed zeolite sample

Exchangeable K Water soluble K

SHAgle KCI K,50, KCI _ K,SO,
- (4/1004)

K - Zeolite?’ 243 244 0.01 001

NW. K - Zeolite® 4,58 3. 15 220 103

1) K-Zeolite : Remove the excess salt after K-adso-
rption on zeolite.

2) NW. K-Zeolte : Not remove the excess salt after
K-adsorption on zeolite.
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Fig. 2. The distribution of exchangeable K in a 17cm
soil column at 5, 30 and 70 days after potassium
treatment.
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Table 3. Effect of potassium application rates on the exchangeable potassium contents in the soil during the tobacco

growing season.

Days after transplanting

Treatment 30 45 60 80
a b a b a b a b
(me /1009 )
K,O 0 0. 17 0. 19 0. 19 0. 13 0. 14 0. 11 0 17 0. 18
10 0. 21 0. 31 0. 21 0. 22 0.21 0. 21 0. 22 0. 23
20 021 0. 44 0. 21 0. 30 0. 20 0. 24 0. 24 0. 26
30 0. 26 0. 65 0. 25 0. 33 0. 24 0. 26 0. 25 0. 29
K - Zeo* 0. 19 0. 29 0. 19 0. 29 021 0. 24 0. 26 0. 29
NW. K-Zeo¥ 0. 24 0. 38 0. 20 0. 35 0.22 0. 23 0. 26 0. 27
K,0 20 + Zeo. 0. 23 0. 42 0. 23 0. 21 0.19 0. 21 0. 24 0. 23
LSD 0. 05 NS 0. 08 NS 0. 03 0.03 0. 04 0.01 0. 04

a ; surface soll (0 -5em) b ; sub soil ( 30 -35cm)
* K,0 20kg/ 10a
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Table 4. Effect of potassium application rates on potassium contents in leaves at 45, 60 and 80 days after transplating

Days after transplanting

Treatment 45 60 80
3rd* 9th 3rd 9th 13th 3rd 9th 13th
(%)

K,O 0 L2 L1 0.8 0.9 L1 0.5 0.9 0.7
10 2.6 2.4 2.0 L6 L6 L6 L3 L3

20 3.4 2.3 2.8 2.3 23 L6 L4 L4

30 3.8 2.6 2.9 217 2.8 L7 L4 L4
K-Zeo ¥* 25 L9 2.3 2.1 21 L3 L2 L3
NW. K - Zeo** 2.'7 2.1 23 2:3 2.1 L7 L4 L3
K,0 20+Zeo. 32 25 23 20 2.0 L4 L2 L3
LSD 0. 05 0.8 0. 4 L1 0.3 0. 3 NS NS 0.3

% Leaf position. ek :K,0 20kg/ 10a

Table 5. Effect of potassium application rates on some agronomic characteristics of flue-cured tobacco

Plant Largest leaf No. of . .

Treatment height Length Width leaves Held Price
(em) (em) (em) (kg/ 10a ) (Won /kg)

K,O 0 144 54. 1 23. 5 20. 7 185 2, 445

10 147 53.1 24. 7 210 195 2, 531

20 147 55.2 25. 7 21 2 201 2, 797

30 149 56. 8 24, 4 211 212 2. 589

K-Zeo** 144 58. 3 24, 2 210 192 2, 343

NW. K-Zeo** 144 54. 5 24. 6 21 2 203 2, 631

K,020 +Zeo. 145 59. 1 25 1 20. 7 209 2, 722

LSD 0. 05 3 NS L2 NS NS 218

sk K,0 20kg/ 10a
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Table 6. Effect of potassium application rates on chemical components contents of cur ed leaves
Treatment Total Total Nicotine — R.S /NV T.N/N®

nitr ogen alkaloids suger

(%) (%) (%) (%)
K,0 0 2. 65 2. 66 2. 41 9. 30 3.86 1L 10
10 2. 48 2. 38 2. 20 10. 80 4. 91 L 13
20 2.38 2. 24 2. 10 10. 94 521 L 13
30 2. 10 2125 2. 08 1L 23 5. 40 LO1
K -Zeo** 2. 18 2. 14 1 97 11. 08 5.62 111
NW. K-Zeo** 2. 34 2 29 2. 15 11. 98 5.97 1. 09
K,0 20 + Z eo. 2.30 2. 36 2.12 10. 76 508 1. 09

1) Reducing sugar /Nicotine
ok K,0 20kg/ 10a
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