Journal of Bio-Environment Control, 9(2):73~78, (2000)

Evaluation on the Physical and Chemical Properties of
Expanded Rice Hulls as Hydroponic Culture Medium?

K.H. Kim*

- S.H. Lim - Y.I. Namgung ‘- K.C. Yoo!

Kangwon Provincial A.R. & E.S, Chunchon, 200-150, Korea.
'Division of Applied Plant Science, Kangwon National University, Chunchon 200-701, Korea

Abstract

This study was carried out to investigate appropriate processing conditions for expanded rice
hulls to be used as a medium material in nutrient cultures. The water holding capacity of expanded
rice hulls produced by using a domestic grinder with 8 mm gap and 3 mm cutter height was 271.0,
and the bulk density and CEC were 0.19 g - m™ and 37.0 cmol - kg™, respectively. These values are
higher than those of perlite. However, geometric mean diameter (GMD) of expanded rice hulls was
1.01 mm which was smaller than that of perlite, indicating unfavorable porosity. After supplying
nutrient solution, the faster water percolation in expanded rice hulls than perlite required more fre-
quent water supply. There was no significant difference in tomato fruit yield between expanded rice
hull and perlite. The pH increase and the lack of nitrogen in early stage of culture are to be solved

in the future.
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Fig. 1. Cross section of the rice hull expander.
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Table 1. Comparisons of physical and chemical properties of expanded rice hull media

Medium  pH(1:5) EC -1 CEC | Water potential C-+C* GMDY Bulk der_lasit Porosity
(mS - cm™) (cmol + kg™) (-0.1 bar) (%) (mm) (g - cm™) (%)
Perlite 7.6 6.3 1.0b 190.6b 55,1b 1.60a 0.26 88.9
ERH a 6.0 3.6b 37.0a 271.0a 76.7a 1.01ab 0.19 88.1
ERH b 6.7 3.6b 41.5a 240.9a 74.4a 0.76b 0.24 84.9
ERH ¢ 6.4 3.8b 46.3a 262.8a 75.5a 0.66b 023 85.5

“C + C: container water capacity.
YGMD : geometric mean diameter.
*Duncans multiple range test, P = 0.05.
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Fig. 2. Comparisons of absorption speed of three different
ERH.

(a) Perlite

(b) ERHa

Fig. 3. Comparisons of root systems of tomatoes grown in
expanded rice hulls (b) and perlite (a) media.
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Fig. 4. Surface appearance of rice hulls with different treatments. Surface appearance was observed under microscope
(X 600). a, rice hulls with no treatment; b, ground rice hulls; and c-e, expanded rice hulls.
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Fig. 5. The early nitrogen deficiency and pH increase in expanded rice hulls where tomato plants were cultivated.

Table 2. The leaf differentiation of tomato plants grown in perlite and three different expanded rice hulls

Medium

Number of leaves on

1 DAP? 5 DAP 10 DAP 15 DAP 20 DAP 25 DAP
Perlite 8 10.2 12.6 152 17.8 19.4a"
ERH a 8 10.2 12.8 14.5 16.7 19.3a
ERHb 8 10.4 12.9 14.4 16.7 17.9b
ERHc 8 104 12.5 14.3 164 17.8b

“DAP : days after planting.
YDuncans multiple range test, P = 0.05.
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Table 3. The growth and yield response of tomato plants grown in rice hulls with three different expansion levels

Growth Fruit Yield
Medium. Plant height Stem Soluble Hardness Weight No. of Yield
(cm) diameter(cm)  solids(°Brix) (kg 5 mmd) (2 fruits (kg - plant™)
Perlite 113.4a 1.36a 7.57 0.61a 194.3a 8.2a 2.125a"
ERH a 113.2a 1.37a 8.54a 0.62a 179.2b 84a 2.124a
ERH b 113.7a 1.36a 8.51a 0.60a 167.0bc 8.8a 1.960ab
ERHc 112.1a 1.38a 8.61a 0.59a 157.4¢ 8.6a 1.805b

“Numbers followed by the same letters are not significantly different by duncan's multiple range test, P = 0.05.
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Table 4. Comparison of inorganic ion content within tomato
plants grown in expanded rice hulls or perlite

Medium TN P,0s K,O CaO  MgO
% of dry weight

Perlite  3.76 010  5.92a* 1.96 0.57

ERHa 378 0.12 6.51b 1.68 0.64

“Duncans multiple range test, P = 0.05.
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