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Effect of Different Levels of Applications of Illite on the Growth of
Red Pepper (Capsicum annuum L.) in Bed Soil
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This study was performed to explore the effect of the clay mineral illite on the improvement of bed soil and
plant growth. Red pepper (Capsicum annuum 1..) was used as a model vegetable crop. The experiment was
performed during the whole six weeks in the glass house of the Chungbuk National University. Its seedlings
were cultivated in the bed soil normally used for horticultural purpose. Of the seedlings cultured, the healthy
and regular size of seed were selected and cultivated in the pots. They were treated with two forms of illite,
particulate (PA) and powder (PW), at the following application rates: standard application[P1 (PA1, PW1),
1:20 (w/w)], two times[P2 (PA2, PW2), 1:10 (w/w)], and four times[P4 (PA4, PW4), 1:5 (w/w)] of standard
application. Untreatment (P0) was used as a control pot. Atsix weeks of cultivation, their growth lengths were
correspondingly increased as the application rate was increased ranging from P0, P1, P2, and to P4. Their
growth length was a little greater on the application of powder illite (PW) than on the particulate illite (PA).
Based on the plant analysis for the root, leaf, stem of red pepper, the uptake amounts of K, Ca, and Mg, were
correspondingly increased, as the application rate was increased ranging from P0, P1, P2, and to P4,
respectively. At the same application rate, their amounts taken up in the respective parts were higher on the
application of PW illite than on the PA one. Especially the amounts of Ca and Mg were higher in the stem, leaf
than root. Consequently, it appears that the illite treatment, especially, PW form of illite, enhance the growth
of red pepper in the glass house during the whole six weeks of experiment.
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Table 1. Chemical properties of the particulate and powder forms of illite.

Exch. cations

Class pH EC
K Ca Mg
------------------------ cmol, kg’1 e dS m
Particulate illite 7.13 0.41 1.24 0.6 0.23
Powder illite 7.14 0.69 1.73 0.71 0.41
Table 2. Chemical properties of bed soil used for plant cultivation.
) Av. Exch. cations
pH EC Bulk density PO K Ca Mg Na
(1:5) dS m" Mg m’ mg kg'] cmol. kg']
5.5 0.55 0.33 376.2 0.51 0.32 0.43 0.56




854 oM HE7] - WIE - A3 - frElvl -

EHT=2000 kv Mag= 100KX WwD= 17mm Spot Size =200
Signal A= SE1 Signal B = SE1 Date :19 Jul 2007 KBSI_LEO 1455VP

Mag= 100KX ~ WD= 19mm Spot Size =200

Fig. 1. Scanning electron microscope of particulate (left) and powdered (right) illite.

Table 3. Physical and chemical changes of bed soil according to the treatment of particulate and powdered illite.

Treat . Exch. cations
+ pH EC Bulk density CEC
ment K Ca Mg
(1:5) dS m' Mg m’ mg ) —— cmol, kg'1 -------------- cmol, kg'1
PO 5.5% 0.55" 0.33° 376.2° 0.51° 0.32° 0.43° 15.23°
PAl 5.7 0.59° 0.34® 375.6° 0.67° 0.47° 0.59° 15.78°
PA2 5.8° 0.62° 0.34® 373.2° 0.75¢ 0.50° 0.74° 16.18°
PA4 5.9¢ 0.62° 0.36" 372.2° 0.91° 0.70° 0.91" 16.19°
PWI1 5.7 0.59° 035" 374.4° 0.72° 0.55° 0.67° 15.42°
PW2 5.7 0.64° 0.36° 369.6" 0.91° 0.70° 0.83° 16.04°
PW4 5.8° 0.69° 0.37° 380.4" 111 0.85 0.98¢ 16.18°

f Py = Untreatment,

Particulate: PA1= Standard (1:20), PA2= Two times (1:10), PA4= Four times (1:5),

Powder:

PWI1= Standard (1:20), PW2= Two times (1:10), PW4= Four times (1:5)

*In the same column, significant differences according to Tukey HSD at P < 0.05 levels are indicated by different letters.
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Table 4. Effect of particulate and powdered forms of illite on the growth and the fresh and dry biomass of red pepper

(Daechon).
Treatment’ Length Fresh Weight Dry Weight
Root Stem Leaf Root Stem Leaf
cm g plant”

PO 18.95% 221° 1.45° 1.67° 0.18° 0.19° 0.22°
PAl 19.20° 2.14° 1.81° 1.89° 0.17° 0.25° 0.27°
PA2 21.65™ 2.33¢ 2.08° 2.54¢ 0.19° 00.29° 0.24°
PA4 21.95™ 2.42° 2.40° 2.40 0.20 0.32" 0.33°
PW1 20.75 1.99° 2.01¢ 2.00° 0.17° 0.27° 0.29
PW2 23.10° 2.16™ 2.16" 2.40° 0.17° 0.28° 0.29
PW4 22.50° 2.15° 1.88° 231° 0.14° 0.27° 0.34

+Po = Untreatment,

Particulate: PA1= Standard (1:20), PA2= Two times (1:10), PA4= Four times (1:5),

Powder:
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0.05 levels are indicated by different letters.
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Table 5. Amount of cations taken up by root, stem and leaf of red pepper (Daechon).

Treatment' Root Stem Leaf
K Ca Mg K Ca Mg K Ca Mg
mg plant'l

PO 3.36™ 0.64° 0.29 6.60° 1.01° 0.39" 5.70° 0.82° 0.59"
PAl 3.26° 0.62 0.28" 8.85" 1.50° 0.54° 8.52° 1.06° 0.78°
PA2 4.14° 0.79" 0.35° 11.11° 1.92¢ 0.75° 7.39° 1.00° 0.78°
PA4 4.46° 0.83¢ 0.45" 12.20® 223 0.90" 11.63 1.34 1.23°
PW1 3.4% 0.68° 0.32° 9.98° 1.69° 0.65° 9.33¢ 1.11¢ 0.91°
PW2 4.08° 0.76° 0.35° 10.77° 2.09° 0.88" 10.05° 1.22° 1.14°
PW4 3.04" 0.56" 0.31° 10.75° 1.90° 0.82° 12.02¢ 1.53¢ 1.51°

i Py = Untreatment,

Particulate: PA1= Standard (1:20), PA2= Two times (1:10), PA4= Four times (1:5),

Powder:
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0.05 levels are indicated by different letters.
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