Effect of the natural clay mineral illite on the enhanced growth of cherry tomato
(Lycopersicon esculentum Mill) in the glass house
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Abstract

This study was performed to explore the effect of the natural clay mineral illite on the improvement of soil
quality and plant growth. Cherry tomato was used as a model vegetable crop. The experiment was performed
during two months in the glass house of the Chungbuk National University. Seedlings were pre-cultivated in
the bed soil normally used for horticultural purpose. Of the seedlings cultured, the healthy and regular sized
ones were selected and cultivated in pots with 7 cm diameter and 10 cm height. They were treated with two
forms of illite, particulate (PA) and powder (PW), at the following application rates: standard application
[P1(PA1, PW1), 1:30(w/w)], two times[P2(PA2, PW2), 1:15(w/w)], and four times[P4(PA4, PW4),

1:7.5( w/w)] application. Untreated (P0) soil was used as a control in the experiment. At four weeks of
cultivation, growth length was greater in pots treated with P1 and P2 application of illite than in PO. At ten
weeks of cultivation, growth lengths increased as the application rate increased with PO, P1, P2, and to P4
applications of illite, compared to the PO at four weeks of cultivation. Their growth length was a little greater
for the application of PW illite than for the PA illite. Based on analysis of leaf and stem parts of cherry
tomato, the amounts of K, Ca, and Mg, correspondingly increased, as the application rate increased from PO,
P1, P2, to P4 application. At the same application rate, amounts taken up in the respective two parts were a
little higher for the application of PW illite than on the PA illite. Amounts of K were relatively evenly
distributed leaf and stem, whereas, the amounts of Ca and Mg were higher in the leaf than in the stem.
Consequently, it appears that the illite treatment, especially, the PW form of illite, enhanced the growth of
cherry tomato in the glass house during the ten weeks of the experiment.
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Introduction

Mlite is a 2:1 type of sheet clay mineral and is called illite, since it is originally discovered in the deep
sediment of Illinois State in USA. It is well known that illite is in large reserved and distributed in Quebec of
Canada, Illinois and Pennsylvania of USA, China, and Australia. In Korea, good quality of illite is reported
occur as a massive amount in the Yeongdong area of Chungbuk province. It is frequently proposed that Illite
can be utilized practically on a small scale in various fields, such as environmental, medical, cosmetic,
architectural, and agricultural industries. Since the specific surface area of illite is relatively large, it can
absorb the malodor, toxic chemicals, and heavy metals. In addition, it can improve soil quality and help the
plant growth for agricultural purposes. However, very little information is available to support such reports.
Therefore, in this study, explore growth of cherry tomato in the glass house as affected by forms and
concentrations of illite.

Materials and Methods

Materials

Two forms of Illite, particulate and powder, which are produced in Yeongdong of Chungbuk province, in
Korea were used as soil conditioners in this study. The cherry tomato(Lycopersicon esculentum Mill), was
selected and cultivated as the target plant.

Cultivation and treatment

The seedlings of Cherry tomato were pre-cultivated in a 36 plug pot box with dimensions of 25cm X 25cm
for two weeks packed with bed soil used for horticultural purposes. Then, the healthy seedlings were selected
and transferred to cup pot with dimension of 7cm in diameter and 10 cm in height. Before they are
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transferred, the particulate and powder forms of illite were mixed well in the cup pot as standard
concentration (P1), two times (P2), and four times (P4) standard concentrations (Table 2).

Plant extraction
Plant extraction for the K, Ca, and Mg measurement were performed according to the plant analytical
method (NAAS 2000).

Instrumental analysis
ICP (PerkinElmer, USA) was used for the analyses of K, Ca, and Mg.

Experimental Design and Data analysis

Seventy pots with 2 forms and 3 levels of illite including the control and 10 replications were arranged in a
randomized block design. Data analysis was performed by Duncan’s multiple test using SAS at a
significance level of 0.05.
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Figure 1. Scanning electron microscope (SEM) photograph of particulate and powder forms of illite.

Table 1. Physical and chemical properties of particulate and powder forms of illite.
Class pH O.M Exch. Cations(cmol./kg) EC
(%) K Ca Mg  (dS/m)
Particulate Illite ~ 7.13  0.34  0.12 1.13 0.49 0.10
Powder Illite 7.14 052 045 1.55 0.69 0.13

Table 2. Application rate of particulate and powder forms of illite used in the study.
Standard application Two times applications Four times application

P1(PA1, PW1) P2(PA2, PW2) P4(PA4, PW4)
w/w wW/wW w/w
Illite treatment 1:30 1:15 1:7.5

Results

Figures 2 and 3 showed the growth length of cherry tomato in the pots treated with the PA and PW illite and
in untreated pots (control, PO). The growth lengths of cherry tomato were greater in the pots treated with
both PA and PW illite than for PO. The growth lengths of cherry tomato treated with the PA illite were 10%,
16%, and 12% greater than that of PO, respectively. Growth lengths of cherry tomato treated with PW illite
were 11%, 17%, and 15% greater than that of PO, respectively. Growth length was a little greater with PW
illite than with PA illite.

Figures 4, 5, and 6 demonstrate the amounts of K, Ca, and Mg in the leaf and stem of cherry tomato as
affected by the applications of PA and PW forms of illite. The results shown in the figures 4, 5, and 6,
indicate that the amount of K, Ca, and Mg in the two parts of cherry tomato, leaf and stem were higher on
applications of both PA and PW forms of illite than for the PO treatment. The amounts of K were relatively
evenly distributed in the two plant parts, but amounts of Ca and Mg were larger in the leaf than in stem.
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Figure 2. Growth of cherry tomatotreated with Figure 3. Growth of cherry tomato treated with
particulate illite as a function of time (week). powder illite as a function of time (week).
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Figure 4. Amount of K in the leaf and stem as affected by the application rate of PA and PW illite.
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Figure 5. Amount of Ca in the leaf and stem as affected by the application rate of PA and PW illite.
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Figure 6. Amount of Mg in the leaf and stem as affected by the application rate of PA and PW illite.
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Conclusion

This study showed that the growth length of cherry tomato was increased by the application of particulate
(PA) and powder (PW) forms of illite. It demonstrated that the growth length of cherry tomato was 11-14%
greater on the application of PA illite and 12-15% greater on the application of PW illite relative to the PO
for the three application rates (P1, P2, and P4) of illite during the ten weeks of cultivation. Their growth
length was a little greater due the application of PW illite than PA illite. Under the same three application
rates (P1, P2, and P4) of illite, the plant analysis for the leaf of cherry tomato showed that the amount of K
was 10-36% on the application of the PA illite and 7-36% on the application of PW illite greater than values
of PO. The increased in Ca was 8-26% on application of PA illite, 9-28% on application of PW illite relative
to PO. Mg was 14-40% higher on application of PA illite and 18-44% on the application of PW relative to
PO. For the stem of cherry tomato, the amount of K was 4-22% greater on application of the PA illite and 6-
26% greater on application of PW illite relative to PO, that that of Ca was 5-26% on the application of PA
illite, 7-29% on the application of PW illite relative to PO. The increase in Mg was 10-26% on application of
PA illite and 10-33% on the application of PW illite relative to PO. The amount of K in the leaf on the
application of PA and PW illite was similar to that of K in the stem, whereas, the amounts of Ca and Mg in
the leaf were higher than in the stem on the applications of PA and PW forms of illite. The uptake amounts
of cations were a little greater on the application of PW illite than for PA illite. Consequently, it appears that
illite stimulates the growth of cherry tomato through the uptake of K, Ca, and Mg included in the natural clay
mineral illite.
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