MsansaunAImnssInYRswAsUsTIAlng I7 29 atuil 1 (2566), 47-53

215815811ANIAINTTUNEAT AU sEIMALNg UNAUIY

7 29 avudi 1 (2566) 47-53
ISSN 1685-408X

Available online at www.tsae.asia

nsAREuazimULATawEnTagUan T W dlvddmsundaeld
Research and Development of a Commercial Bio-growing Media for Orchids Production
Machine

2 & 3

Unudin InsaueA”, wnsstums angiand’, Wewed vug’, nusdnd idega’, avie 511% W 35AAna’, ayasal gassa
=) 1 LY ¢ a fa q = = 1 A2 a1
Ve, suriand Aindda’, Uszan duasen’, 490 aszia
Bundit Jitiumnong'’, Puttinun Jarruwat!, Peerapong Chompoo!, Tanongsak Siasood’, Uthai Tanee? Pinit

Jirakkakul®, Anusorn Suwanviang', Thanawat Tipchit®, Praweena Sriwangkhet', Niwat Arawil’

lgudideinunsimnssudunys aonduinuesimngsy nsw3vn1snung, 3.9unys 22000

IChanthaburi Agricultural Engineering Research Center, Agricultural Engineering Research Institute, Department of Agriculture,
Chanthaburi 22000

Za0UuinwATIAINTIH NSUIVINNGINYAT, NFANNY 10900

2Agricultural Engineering Research Institute, Department of Agriculture, Bangkok 10900

3@148‘35&1mwﬁmnssmauudu A01UUNWATIFINTIU ATUIVINITLAEAST, 3.99ULAY 40000

*Khonkaen Agricultural Engineering Research Center, Agricultural Engineering Research Institute, Department of Agriculture, Khonkaen
40000

‘guiifinunimnssugsug isnd amduineesimnssu nalvnisineas, 3.451u935571 84170

“Suratthani Agricultural Engineering Research Center, Agricultural Engineering Research Institute, Department of Agriculture, Suratthani
84170

*Corresponding author: Tel.: 039-609652, Fax: 039-609652, E-mail: tumbandit@hotmail.com

unAngs
aw & a co0 W

< o = a o IS a v 3 v v
Q'Tu’]ﬁ]EJ‘LJL‘U‘Uﬂ"li'WGLJ‘L!']Lﬂiaﬂ&laG]'Jﬁ@ﬂf‘ijﬂslﬂﬂ’]WleNW’]m‘UEJ 'W‘VI'iUﬂﬁ'JEJVLlISU'Lﬂﬂ (ﬂ??ﬁxﬂ’]'ﬂxﬁﬂ) 0.5x2x1 m nely

[

szutlgnsedaniuaunsyhnumenainiuuuienlui® salanUgniiusediu 10 MPa ANuamtsaveunsodlunIskan

Y v v

fleudanUanndieliiidu 100 Aeusiedilus Tanuanndelifidaudadivwin (n91axenixee) 22x36x8 cm fouanugn 1 fou

o

anunsaUgnndaelille 4 du faudhuazaruuwdwsinungandmiuvanndqeldl wasfiongnsldaulidesndt 3 U Jan

q
a o

wnunslivirTanuantnam laun dunseiududesuasmaliduiniiudugos Sasdiunauvesiussanuiaes ivunzay

° o =

dnsunauiieany3ainanisliyudiuud fie 40% Feanunsoandununsuanls 25% Wewilsuiunisldyuatiuudiiesesie

Wen TanuaniladiandAnienienin uagnanisnevaussiunsasyiulave ndeldliwaneeiy addedanunsoiy

1%

MAINIHENYUATEWULUUTIEIUUIINIATORULUUGN 3.3 111 NANITIATIENATULATEFAIAATIAINTTH WUT1 1ATBY

o f v ' Y o

anuanndield@inmidemalydisunualdielunmsdateuiagandinim 8 uinsdersu Jandunuiiioninisudn

LR |

an

>

1Y

foutanuanndlgliidanm 213,333 feudel uwasszesianfAuyuiszunn 1 U Anavedeudanlgnndield 9 vmede

v

nU

o o

o o L d‘ a = 1% 4
AEALY: LATBINAR JanUgn, TdnUgniinam, nanelsl

Received: August 5, 2022

Revised: August 25, 2022

Accepted: September 15, 2022

Available Online: February 28, 2023 47



Thai Society of Agricultural Engineering Journal Vol. 29 No. 1 (2023), 47-53

Abstract

The present research involved the development of a commercial scale bio-growing media for orchids
production machine, with the dimensions (width x length x height) of 0.5x2x1 m. A hydraulic system was used to
control the operation via the use of a semi-automatic electric valve. The planting material was pressed at a pressure
of 10 MPa. The machine has the capability of producing 100 piece h™ of the plant material, with the dimensions
(width x length x height) of 22x36x8 cm. One piece of the planting material can be used to grow 4 orchids; the
material possesses properties and strength suitable for growing orchids. Its service life is not less than 3 years.
Agricultural materials used to make bio-planting materials were chopped acacia and chopped palm oil. Optimal
mix ratio of fly ash binder, which was used in the mixture to reduce the amount of cement, was 40%. At such a
ratio, the production cost could be reduced by 25% compared with the cost that would occur with the sole use
of cement; the obtained planting material has physical properties and yielded growth response of orchids similar
to the cement-based material. The present research can increase the prototype's production capacity from that of
the original prototype by 3.3 folds. Based on engineering economic analysis results, the developed machine has a
cost of producing bio-planting material of 8 Baht piece™. The break-even point would be reached when producing
213,333 pieces year”, while the payback period would be around 1 year at the selling price of a piece of orchid

planting material of 9 Baht.
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Figure 8 Planting material for orchid planting

experiments

Table 1 Growth of orchids in each planting material at 9 months old.

Original New
Original orchid New orchid
orchid orchid Orchid leaves New shoots
shoots shoots
roots roots
Nu
Nu
m Nu Nu
Growing m
Wid | Len | be | Wid | Len | mb | Len | mb | Len | Numb | Wid | Len | Numb | Wid | Len
Medium ber
’ th gth r th gth er gth er gth er of th gth erof | th gth
o)
N (em | (em | of | (em | (cm of | (cm of | (cm | leave | (em | (cm. | leave | (cm | (cm
s
) ) sh ) ) roo ) roo ) s ) ) s ) )
fole)
00 ts ts
ts
ts
Acacia + 1.8 | 283 1.2 11. | 5.01 4.6 10.4 2.5 3.9
3 1 5.5a q 2ab 6 4
cement 9a a da Ta a a a a a
Palm oil + 1.8 | 29.5 1.1 11. | 5.35 1.8 46 | 11.9 20 | 31
3 1 5.2a q 5 3
cement Ta a 9a da a b 3a a a a
Acacia + fly
1.8 | 28.0 1.2 11. | 4.52 45 | 10.2 24 | 35
ash instead of 3 1 5.0a 4 2.0a 6 3
la a Oa la a 5a a a a
cement 20%
Acacia + fly
18 | 28.1 1.1 11. | 4.65 4.4 2.5 3.6
ash instead of 3 1 5.2a q 1.9a 5 9.7a 4
da a 8a 3a a 8a a a
cement 30%
Aacacia + fly
18 | 28.1 1.1 11. | 4.44 4.4 2.3 3.4
ash instead of 3 1 5.1a 4 1.9a 6 9.6a 4
8a a 9a 2a a la 5a a
cement 40%
Palm oil + fly
1.7 | 283 1.1 11. | 5.12 43 | 11.9 1.8 | 3.0
ash instead of 3 1 5.1a 3 1.7a 5 3
9a a 8a Oa a 5a a 9a a
cement 20%
Palm oil + fly
1.8 | 285 1.1 10. | 5.23 4.3 11.2 1.9 | 295
ash instead of 3 1 5.2a 4 1.8a 5 4
2a a 9a 9a a 2a a da a
cement 30%
Palm oil + fly
1.8 | 28.2 1.1 11. | 5.09 43 | 11.6 1.8 | 2.89
ash instead of 3 1 5.0a 4 1.8a 6 4
6a a 8a 2a a 8a a 8a a
cement 40%
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