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A Study on Physicochemical Properties of Artificial Substrates
and Changes of Plant Growth in Tropical Plant Resources
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ABSTRACT

This study was carried out in the Tropical Plant Resources Research Center of Korea National
Arboretum to determine the optimum edaphic environment for the growth of tropical and subtropical
plants. The physicochemical properties of artificial substrates and the growth characteristics of tropical
and subtropical plants were investigated. Subtropical plants exhibited a high growth rate when cultivated
in a substrate of Dry Zone that had physical properties similar to those of arid native soil.
Mediterranean plants showed a low growth rate when grown in a substrate of Subtropical Zone that
required changes in acidity. The substrate of Tropical Zone had high organic matter and mineral
contents and therefore had good physical properties : this substrate has a good environment for the
stimulation of the growth of tropical plants. Our results indicate that the chemical properties such as
pH and mineral contents of most artificial substrates need to be more urgently improved than their
physical properties in order to ensure better growth of tropical and subtropical plants. Initial
management strategies for the construction of new tropical greenhouses were formulated, and data from

monitoring studies will be continuously gathered and incorporated in the manual to keep it updated.
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Table 1. Composition of substrates and code.

Code Composition of substrates
D Not fumigated compost 30% + Crushed granite 20% + Lava 20% + Pumice 20% + Clay particle 10%
STI Not fumigated compost 30% + Humus 30% + Commercial soil 20% + Crushed granite 10% + Clay
particle 10%
ST2 Not fumigated compost 33.2% + Lava 16.7% + Clay particle 16.7% + Decomposed granite 16.7% +
Sphagnum peat 16.7%
Tl Not fumigated compost 46.1% + Humus 15.4% + Horse manure 15.4% + Coco peat 7.7% + Hydro ball

7.7% + Rice hull 7.7%

T2 (Crushed granite + Decomposed granite + Pumice) 40% + Sphagnum peat 40% + Clay particle 20%
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Figure 1. Drawing of Tropical Zone(left) and Subtropical Zone(right) of TPRRC.

Table 2. Scientific name of selected tropical and subtropical plants.

Zone Scientific name
Agave horrida ssp. perotensis Opuntia phaeacantha
Aloe alooides Sansevieria parva
D Crassula ovata Strelitzia reginae
Espostoa lanata Trichocereus candicans
Kalanchoe beharensis Welwitchia mirabilis
Astrophytum myriostigma Hebe elliptica
ST1 ) .
Echinocereus scheerii
ST2 Erica arborea Pelargonium citrosum
Tl Calathea leonii Peperomia clusiifolia
Eugenia uniflora Vriesea zamonensis
Alocasia odora Begonia bowerae
T2 . .
Astrocaryum stanleyaum Dieffenbachia maculata
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Figure 3. Bulk density (A) and particle density (B) of substrates in five zones of TPRRC. Vertical bars represent
standard errors of the means.
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