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Study on the development and application of slow releasing
fertilizer using Korean natural clay minerals

O. Synthesis and application of K-bentonite
Park, Kuen-Woo*, Choy, Jin-Ho**

Abstract

K-bentonite was made by ion exchange reaction in K* ion saturated agueous solution. K-bento-
nite had a slow releasing effect in different soils such as sand, sandy loam and clayey loam,
but the effect was the best in sand.

The growth of radish and lettuce was better in the plot fertilized with K-bentonite than with
KC1 in sand culture in field condition. There was no effects on the growth of radish grown in
pot in glass house. Vitamin C, nitrate content, thiocyanate ion content and dry weight of radish
were not affected by K-bentonite and KCI in both pot and field culture.

The commercial production of K-bentonite was discussed.
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Table 1. Analysis of experimented soil

pH K{(me) P,0;(ppm) Total N (mg)

Clas. soil

Clayey loam 6.5 0.38 46 42. 46
Sandy loam 6.5 0.26 7 10.57
Sand 6.6 0.16 10 7.04
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Fig. 1. Synthesis of K-Bentonite
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Table. 2, Effects

Lk Rl Ry

of K-Bentonite on the growth of radish ‘Altari’ grown in sand bed in field.

A58 A2z (1986)

Leaf Leaf Petiole No, of Wt. of Root Root Wit. of
Plot width length length le a;/ es leaves width length root
(cm) {cm) (cm) ' (®) (cm) (em) ()
N-P-O* 10. 56* 27.8° 10. 3¢ 7.5¢% 142.2° 2.7 5.9¢ 58.8°
N-P-K? 10.5° 27.5° 10.2° 8.0? 150. 0° 3.1% 6. 3% 83.9*
N-P-K-B* 10.9° 28.6° 10.7° 9.2° 165. 0° 3.6° 7.5% 111. 3¢
z: fertilized with N 20kg, P 20kg and no K
y: fertilized with N 20kg, P 20kg and K 20kg with KCI
x: fertilized with N 20kg, P 20kg and K 20kg with K-Bentonite
w: Mean separation within columns by Duncan’s multiple range test, 5%.
Table. 8. Effects of K-Bentonite on the several quality criteria of
radish ‘Altari’ grown in sand bed in field
Dry wt Vitamin C Thiocyanate ) Nitrate
Plot leaf root leaf root Eggr/?t])(svgl;l ) Leaf Root
(%) (%) (mg/100g F. W.) s (mg/g D.W.)
N-P-0O* 6.4 6.6 78.9 36.9 30.7 8.9 11.9
N-P-K? 6.3 6.5 79.9 39.7 35.6 5.1 12.8
N-P-K-B* 6.1 6.3 86.2 40.8 41.1 5.8 9.2

z: fertilized with N 20kg, P 20kg and no K
y: fertilized with N 20kg, P 20kg and K 20kg with KCl
x: fertilized with N 20kg, P 20kg and K 20kg with K-Bentonite

Table 4. Effects of K-Bentonite on the growth of lettuce grown in sand bed in field

Wt. of leaves Wt. of roots . ; D.W. of leaves
Plot (g/plant) (g/plant) Ratio of T/R (%)
N-p-0* 147.66% 4.4° 33.5 3. 36%
N-P-K? 150. 6° 5.0% 30.2 3.41°
N-P-K-B* 248.1° 5.9° 42.5 3.17

z: fertilized with N 20kg, P 20kg and no K

y: fertilized with N 20kg, P 20kg and K 20kg with KCI

x: fertilized with N 20kg, P 20kg and K 20kg with K-Bentonite

w: Mean separation within columns by Duncan’s multiple range test, 5%
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Table 5. Effects of K-Bentonite on the growth of radish ‘Altari’ grown in pot with different soils.

. Leaf Leaf  Petiole No. of Wt. of Root Root Wt of D.W.of Nitrate
Soil Treat. width length length leaves leaves width length root  root in root
(cm) (cm) (cm) () (em) (em) (@ (%) (mg/g D.W.)
Sand  N-P-O* 8.7 24.7 7.6 8.0  39.66" 44 23 9.3 6.7 4.74°
N-P-K? 9.5 24.3 8.8 8.0  40.8 4.7 2.4 135 6.7 -5, 82°
N-P-K-B* 9.1 24.1 9.9 8.5 41.7° 4.9 2.4 12,3 6.7 4.47°
Sandy N-P-O 8.1 21.5 6.8 6.5 19.2° 4.3 1.9 53¢ 6. 6° 7.74%
loam  N-P-K 9.0 23.5 8.7 7.2 3L 4.2 23 9.9 6.5 9.54*
N-P-K-B 9.0 24.5 8.9 7.1 32. 4% 4.8 2.6 11.4° 6. 6* 7.73%
Clayey N-P-O 8.0 21.1 6.6 6.5 23.6° 4.1 1.6 6.3 7.2° 10. 80°
loam  N-P-K 9.8 23.4 8.4 7.3 37.0¢ 4.5 2.6 16.3° 7.1° 11.56°
N-P-K-B 9.8 22.5 7.7 7.2 35.6¢ 4.7 2.5 17.7° 7.4° 11.41°

z: fertilized with N 1.0g, P 1.0g and no K per pot

y: fertilized with N 1,0g, P 1.0g and K 1.0g with KCI per pot
x: fertilized with N 1.0g, P 1.0g and K 1.0g with K-Bentonite per pot

w: Mean separation within columns by Duncan’s multiple range test, 5%
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