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Agricultural Waste Substitute for Coconut Growing Media of Orchid
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ABSTRACT

Dendrobium cut orchids have been produced and exported around 90 percent of
total Thailand orchid exports. In orchid production, coconut husks were used as a key
structure of orchid growing media. However, decrease of coconut planting areas and yield
caused lack of coconut husk. This research aimed to used a substitute growing media which
made from agricultural waste materials. In addition, the project conducted research and
development on plant material compressed machine that can be used commercially. The
result showed that acacia and oil palm branch were the suitable growing media for orchid
when considered their physical and chemical properties. The orchid plants and owers
responded to the new growing medias. The capable production of the media prototype were
30 pieces per hour. The shape of growing media was cube 22x36x8 cm and could be
contained 4 orchid plants per cube. The substitute growing media can be used more than
5 years depending on the environment while the coconut growing medias only can used

3 years.
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Figure 1 The production process of orchid growing medias by using agricultural waste

A and B = agricultural waste chipping machine; C = mixed chipping plant with cement

D = compressed the material, E= wet growing medias before sun drying

F = dry growing media for orchids
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Table 1 The physical properties of substituted growing media and coconut husk

Growing media Bulk density Water holding

(g/cm®) (%/m)
1. Acacia+cement 149 ¢ 30.63 d
2. Oil palm branch+cement 147 ¢ 4264 b
3. Salaka branch+cement 1.68 ab 4035 b
4. Pineapple waste+cement 163 b 36.20 c
5. Empty oil palm fruit bunch+cement 175 a 19.02 e
6. Coconut husk 116 d 7291 a

Mean in the column , follow by a common letter are not signicantly different at 5% level
by DMRT

Table 2 The physical - chemicals properties of substituted growing media and coconut husk

pH EC oC C/N T-N T-P T-K
Growing media

(dS/m) (%/m) (%/m) (%/m) (%/m)
1. Acacia+cement 1137¢c 087c 955b 5112bc 019b 011a 028b
2. Oil palm branch+cement 1134b 148b 899 b 4436c 020b 004c 031a
3. Salaka branch+cement 1161d 157 b 771 bc 5613 b 014cd 008b 026c
4. Pineapple waste+cement 1190e 169a 528 c 3642d 015¢c 010a 025c
5. Empty oil palm fruit bunch+cement 1200t 176 a 728 bc 5814b 013d 008b 025c
6. Coconut husk 652 a 024d 4879a 11473a 043a 007 b 002d

Mean in the column , follow by a common letter are not signicantly different at 5% level by DMRT

Table 3 The growth of orchid plants and owering quality when grew on different growing

medias
Orchid shoot Orchid Orchid leaf Peduncle Stalk Bouquet Flower/ Average size of
root length length bouquet petal
Growing media shoot width length leaf width length (em) u::te r width length
(cm)  (cm) (cm)  (cm) ower (cm)  (cm)
(cm)
1. Acacia+cement 3.00 1.34ab 15.15a 6 3 28 197b 3083 2017 1.00 5 257 449
2. Oil palm branch+cement 300 132b 1291b 6 3 279 210b 2917 1967 1.00 5 259 458
3. Salaka branch+cement 3.00 129bc 1283b 6 3 262 163b 3117 1950 1.00 4 249 444
4. Pineapple waste+tcement 300 1.13c 1251b 7 2 254 050c 2817 1883 1.00 4 248 431
5. Empty oil paim
fruit bunch+cement 300 123bc 1283b 6 3 272 092c 2917 1917 1.00 5 252 437
6. Coconut husk 300 152a 1467a 5 3 290 348a 3217 17.00 1.00 5 255 422

Mean in the column , follow by a common letter are not signicantly different at 5% level by DMRT
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Figure 2 Quality of substituted growing medias compared to coconut husk media when

testing at orchid farm
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Figure 3 The prototype compressed machine of orchid growing media from agricultural waste

Table 4 The test result of the plant material compressed machine

Topic of test

Result of test

Working capacity (pieces/hr)

Power consumption (kw/hr)

Labour (man)

Compressed force of machine (Mpa)
Weight of wet Growing medias (kg)
Weight of dry Growing medias (kg)
Thickness of Growing medias before/after

compression (meter)

30
1.63
1
10
4
3
0.2/0.08
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