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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. Decreasing of planted areas and yield due to outbreak of weevil, black
larvae and Brontispalongissima caused lack of coconut media and high price. This research was
studied and tested on agricultural waste material to be used as substitute media for growing orchids.
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 the physical and chemical properties and responsed of
orchid plants and flowers. The capable production of the prototype were 30 pieces per hour. The
shape of growing media product was cube 22x36x8 cm and can grow 4 orchid plants per cube. The
substitute growing media can used more than 5 years depend on the environment while the coconut

growing medias only can used 3 years.

Keywords: growing media; acacia; oil palm branch, the plant material compressed machine
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Table 1. The physical properties of studied growing media

Growing media Bulkdensity Water holding
(g/cm3) (%/m)

1. Acaciatcement 1.49¢ 30.63d

2. Oil palm branch+cement 1.47c 42.64b

3. Salaka branch+cement 1.68ab 40.35b

4. Pineapple waste+cement 1.63b 36.20c¢

5. Empty oil palm fruit bunch+cement 1.75a 19.02¢

6. Coconut husk 1.16d 7291a

Remark: Mean in the same column with the same letter are non-significant at P<0.05
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Table 2. The physical chemicals of studied growing media

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

Growing media (dS/m) | (%/m) (%/m) (%/m) | (%/m)
1. Acaciatcement 11.37¢ | 0.87c 9.55b |51.12bc| 0.19b 0.11a 0.28b
2. Oil palm branch+cement 11.34b | 1.48b | 8.99b | 44.36¢ 0.20b 0.04c 0.31a
3. Salaka branch+cement 11.61d | 1.57b | 7.71bc | 56.13b | 0.14cd 0.08b 0.26¢
4. Pineapple waste+cement 11.90e | 1.69a 5.28c | 36.42d 0.15¢ 0.10a 0.25¢
5. Empty oil palm fruit bunch+cement| 12.00f | 1.76a | 7.28bc | 58.14b 0.13d 0.08b 0.25¢
6. Coconut husk 6.52a | 0.24d | 48.79a | 114.73a| 0.43a 0.07b 0.02d

Remark: Mean in the same column with the same letter are non-significant at P<0.05

Table 3. The growth of orchid plants and flowering quality

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 under width | length
(cm) | (cm) (cm) | (cm) first (cm) | (cm)
flower

115.15

1. Acaciatcement | 3.00 |1.34ab| a 6 3 1286 [111.97b| 30.83 220.17 1.00 5 257 | 449
2. Oil palm 11291

branch+cement 3.00 [1.32b| b 6 3 1279 [112.10b]| 29.17 119.67 1.00 5 2.59 | 4.58
3. Salaka G12.83

branch+cement 3.00 {1.29c| b 6 3 |262 |111.63b| 31.17 119.50 1.00 4 249 | 444
4. Pineapple 112.51

wastetcement 3.00 [ 1.13¢| b 7 2 | 2.54 |N10.50c| 28.17 118.83 1.00 4 248 | 431
5. Empty oil palm 112.53

fruit bunch+cement | 3,00 |1.23bc| b 6 3 |2.72|11092¢| 29.17 | 119.17 | 1.00 5 2.52 | 437
114.67

6. Coconuthusk | 300 | 1.52a| a 5 3 1290 |11348a| 32.17 | 117.00 | 1.00 5 2.55 | 4.22

Remark: Mean in the same column with the same letter are non-significant at P<0.05
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Table 4. The result of test of the plant material compressed machine

Topic of test Result of test

Working capacity (pieces/hr) 30
Power consumption (kw/hr) 1.63
Labour (man) 1
Compressed force of machine (Mpa) 10
Weight of wet Growing medias (kg) 4
Weight of dry Growing medias (kg) 3
Thickness of Growing medias before/after 0.2/0.08
compression (meter)

-

Figure 1 Acacia

Figure 5 Empty oil palm fruit Bunch Figure 6 Coconut husk

Figure 7 Wood chipping machine Figure 8 chipping acacia Figure 9 Fiber plant chipping machine
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LAS

Figure 10 chipping oil plam branch, Figure 11 Mixed chipping plant with ~ Figure 12 Compressed the material
Salaka branch, Pineapple waste, cement plant

Empty oil palm fruit Bunch

Figure 13 Wet growing medias before sun drying  Figure 14 Dry growing for orchids

Control
TS TO)

Figure 21 Test at orchid farm  Figure 22 Measured the growth of orchid plants
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Figure 24 Substitute growing medias (more than 5 years)

Figure 25 Drawing of structure compressed machine

b el

Figure 28 The prototype compressed machine Figure 29 Hydralic cylinder controlled value
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Figure 30 Put mixed materials into Figure 31 Lock with bolt ~ Figure 32 Compressed at pressure

the compressed part 10 Mpa

Figure 37 electrical value and Relief valve Figure 38 The prototype compressed machine

controlled with PLC
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