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Abstract

This study aims at analyzing physical and chemical properties of perlite substrate.
Particles of substrate were divided into five categories in size! gravel, very-coarse, coarse,
medium and fine grade. Particles of very-coarse and greater grades in perlite substrate
occupied 98.5% of total particles. The air phase of total particles was distributed between
76.8% and 87.7% with especially showing that of very-coarse grade was lower than that
of coarse or smaller one. However, the liquid and solid phases were vice versa. The
cation exchange capacity (CEC) measured was highest in the fine grade. In drainage
experiments, the water being drained from the substrate increased with the ratio of drain
area, and the 65~70% of total water reduced within five minutes after irrigation. The
drained volume was proportional to the depth of the substrate, which contained about 2
mL - cm > by depth (cm). Due to quick reduction of the water in the substrate, the pF
value increased in few minutes after irrigation and showed the highest negative
correlation (R*=0.997) with the moisture content of the substrate, The physical and
chemical properties including drainage characteristics analyzed in this study can be,
therefore, utilized to control the moisture content of perlite substrate, efficiently.
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Fig. 1. Schematic diagram of a continuous measurement system of the pF and moisture
content in perlite substrate.
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Table 2. Physical properties of perlite substrate.

Particle size Air( %l)ase Liqui(c(l)/ol))hase Soli((i %p)hase Moistu(r(t)a/0 )Content Bl(l;k. ((i:(;rrllsBi)ty
Gravel 8 ¢ 132 a 100 a 494 od 024 a
Very-coarse 75 ¢ 132 a 103 a 496 be 025 a
Coarse 85 a 69 c 56 ¢ 499 a 013 ¢
Medium 812 a 70 c b8 ¢ 499 a 014 ¢
Fine 877 a 70 c b3c 497 ab 013 ¢
Control D3 b 110D 82b P93 d 020 b

“Mean separation within columns by Duncan’s multiple rage test (P=0.05).
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Table 3. Chemical properties of perlite substrate.

Available exchangeable cations

Particle size pi CEC (me - 100 g )
(15) (me-100 g ) R Ca £ Vi

Gravel 644 ¢ 0597 e 0047 £ 0250 e 002 e
Very-coarse 651 b 0882 d 0.060 e 0468 d 0092 d
Coarse 634 a 14% ¢ 0109 ¢ 0777 ¢ 0129 ¢
Medium 682 a 1617 b 0116 b 086 b 0141 b
Fine 682 a 1.867 a 0120 a 1086 a 0.161 a
Control 668 b 0458 f 0079 d 0163 f 0015 f

“Mean separation within columns by Duncan’s multiple rage test (P=0.05).
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3. Changes in drained volume
over time for the several
depths of perlite substrate.
Vertical bars represent means
of three replications £ SE.
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Fig. 5. Relationship between the
moisture content and the pF of
perlite substrate. Vertical bars
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replications +SE.
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