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Abstract

Vertical garden is now popular because it can be done in a limited space both indoor and
outdoor. It is ideal for those who want to relax on the nature. Now a day people do not have more time
to take care of the garden so the automatic control such as water and light management is important to
take care of plants, as well as it easy for garden administrator to follow the environment information
growing and resolve the problem during the service. Therefore the automatic control for plant care was
use for vertical orchid garden management on this research. The aim of research was to know display
life of wvertical orchid garden under automatic control. Three Dendrobium hybrid orchid i.e.
Dendrobium Caesar “big size of stem with green flower and red lip” Dendrobium caesar “medium size
of stem with purple flower” and Dendrobium bigibbum var. compactum “dwarf with pink flower” were
used for vertical garden decoration. The experiment was performed in a completely randomized design
(CRD). Five different areas were managed for treatments e.g. Trl:the garden areas located near the
window without temperature control, Tr2:the garden arcas located near the window with temperature
control, Tr3:the garden area located far from window without temperature control, Tr4:the garden areas
located far from window with temperature control, Tr5:the garden area located in greenhouse (Control).
Cultures were maintained under artificial light on the day by located 3 fluorescent lamp compact type
(day lightt OSRAM 23 W) over the plants about 1 feet and 2 fluorescent lamp straight type
(aquarium&plant;Toshiba 36 W) both the left and right side. The automatic control for artificial lighting
depend on the sunlight intensity condition during 6-17 o’clock that mean if sunlight intensity was lower
than 5,000 Lux the artificial light will be turn on and the light will be turn off when sunlight intensity
higher than 5,000 Lux. One day interval during Monday to Friday was set for water spraying over the
plants.
The display life of orchid on this research was decided by open flowers were still more than 20% of all
flowers number on each plant. The result showed the display life of orchid depend on different area and
kind of plants as follow information. The Dendrobium bigibbum var. compactum “dwarf with pink
flower” showed the longest display life for 77 days when they were decorated at the garden areas
located near the window with temperature control and 70 days at the garden areas located near the
window without temperature control, 63 days at the garden areas located far from window with
temperature control, 56 days at the garden areas located far from window without temperature control
and 49 days at the garden areas located in greenhouse, respectively. Dendrobium caesar “medium size
of stem with purple flower” showed the longest display life for 91 days when they were decorated at the

garden areas located near the window without temperature control and 77 days at the garden areas



located near the window with temperature control, 70 days at the garden areas located far from window
without temperature control, 63 days at the garden areas located far from window with temperature
control and 49 days at the garden areas located in greenhouse, respectively. Dendrobium Caesar “big
size of stem with green flower and red lip” showed the longest display life for 91 days when they were
decorated at the garden areas located near the window without temperature control and 84 days at the
garden areas located near the window with temperature control, 77 days at the garden areas located far
from window without temperature control, 70 days at the garden areas located far from window with
temperature control and 56 days at the garden areas located in greenhouse, respectively. The smart
vertical orchid garden management by intelligence system could be used for instead of human working
and the time was saved for plant care on this research. However the suitable environment for plant

growth should be decide first for long display life of vertical orchid garden

Key words: Orchid, Vertical garden, Garden management, Intelligence system
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34 mseenmuuszungmdeyadesoanmiadendiundaelilasn1ii Data Dictionary 1%
uaasTnssadieine vesszuugndeyadessanmuaadenaaundas lifinngs
mnaf 1 Tassawesszuugudeyagumpinaraaduemmidnuaundas iinads
Orchid MJU Temp Humidity
Name Description Type Input Mark | NULL | Key
ID N varchar | A2IA%Y 4 van | Not
null
Orc_ KEY sHanaaelif varchar | @av 4uan | Not | PK
null
Orchid Date Fuiluns sty varchar | A% 10
nan
Orchid_Time nanlumsdaifiy varchar | #2109 6 HAN
Orchid Name Folsafeu varchar | ANAY 4 HAN
Orchid Temp T qm‘ngfi varchar | 4310 4 ¥an
Orchid Temp T Avg QUMY Qﬁuﬂﬁﬂ varchar | #2109 4 ¥
Orchid_Temp T Min guUn {]ﬁéﬁi}ﬂ varchar | A31AY 4 ¥an
Orchid_Temp_T_Max UNNNGIqA varchar | 221a% 4 Nan
Orchid_Temp T Alert guHRil (Mandadau) Varchar | A21a% 4 ¥ian
Orchid_Humidity RH A RH Varchar | @310% 4 ¥ian
Orchid_Humidity RH_Avg ANWAU RH 1930 Varchar | #2129 4 ¥ian
Orchid Humidity RH_Min AN RH ﬁ%’ﬁ}‘ﬂ Varchar | #2189 4 WAn
Orchid Humidity RH_Max A RH g Varchar | @210% 4 ©an
Orchid Humidity RH_Alert A3 RH (M3udu@eu) | Varchar | #310% 4 wan
Orchid_Humidity M AU M Varchar | #2109 4 ¥an
Orchid Humidity M_Min mm%’u M @ 9@ Varchar | @21a% 4 #an
Orchid Humidity M_Max ﬂﬂﬂ‘ﬁl& M guga Varchar | #2109 4 ©an
Orchid_Humidity M_Alert A M (manduien) | Varchar | #31ay 4 wdn
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Orchid MJU LUX
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Name Description Type Input Mark NULL | Key
D ¥ varchar | #9109 4 ¥dn | Not null
Orc_KEY sandae sy varchar | 1AV 4 ¥aN | Notnull | PK
Orchid_Date Suiilunis sy varchar | A0y 10
nan
Orchid_Time panlumsdaiy varchar | @21a% 6 ¥aN
Orchid Name Folsafou varchar | #3189 4 ¥an
Orchid LUX A1 LUX varchar | @21 4 Han
Orchid LUX_Min A1 LUX 9%’1?1@1 varchar | #210% 4 A
Orchid LUX_Max 1 LUX giqea | varchar | @21@y 4 a0
Orchid LUX_Alert f1LUX (Msuda@ou) | Varchar | #av 4 wan
mnsdi 3 Tnssadhevesssuugudoyanmsifiudoyadauassuy
Orchid_Admin

Name Description Type Input Mark NULL Key
Admin_ID sWadguasz Y varchar | @AMAY4Mdn | Notmull | PK
Admin_Name T ‘ldf 9'lny varchar
Admin_SurName T | wwanaIng varchar
Admin Name E “I’;' f)ﬁiiﬂf}“zl varchar
Admin_SurName E | 1uanasingy varchar
Admin_Addr ﬁﬂtj varchar
Admin Tel Tnssni varchar
Admin_Login %ﬂﬁj’@uﬂi U varchar
Admin_Password | sWAHWAQUAsZU varchar
Admin_Mail mt{l?iﬂuﬂ‘i EA TN varchar
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Orchid User Weboard
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Name Description Type Input Mark NULL Key
User ID sWagly varchar | A2@¥4Wan | Notnull | PK
Admin_Name T “l';"ﬂ“l‘lflfi varchar
Admin_SurName T umaqa"lm varchar
Admin Name E %‘E)‘E‘Jv Ny varchar
Admin_SurName E | UWanadingy varchar
Admin_Addr ‘?IE}Q varchar
Admin_Tel TnsAn varchar
Admin_Mail wag1¥szuuivveia varchar
arsaii 5 Tassadevesszuugdeyanaasgnmndas Wi

Orchid_Photo
Name Description Type Input Mark NULL | Key

Orchid_Photo_ID svagilnm varchar | #210% 4 ¥an | Notnull | PK
Ref Orchid UHAS 19D Varchar
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lediFudasnuiudedunniuIUABNGTHAL(%)

3 i 0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 (1)
NITNUUAN
t Eantiei +‘1ﬁmuqnqmwgﬁ 100 146 167 159 154 151 150a 140a 138a 115a 77a 38a 30a 22a 5
2 aﬁﬁﬂ’wi”lﬂ +ﬂ’J‘Uﬂ3JEgm‘HQﬁ 100 109 111 102 100 100 98ab 89%ab 82ab 72ab 5lab 29a 16ab 5b 1
3 Yiisani i +"l3imu<fguqtuﬂgﬁ 100 109 132 127 119 112 96ab 87ab 66bc 56bc 37b 17ab  7b 3b 0
4 Linavsi +muﬂuqm‘ngﬁ 100 115 114 102 91 87 73b 63b 37bc 22¢d 5S¢ 0b 0b Ob 0
100 101 100 102 8% 71  42b 26b 5S¢ 2d Oc 0Ob 0b Ob 0

- &
5 TssaGeuilgnines
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ns (not significant) = INHAIMUANAWNNADA
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= ' -y 1 = o :i a »ﬂ. &
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WesiFudnisinantiesniiuaunteudu(%)

. i 0 7 14 21 28 25 42 49 56 63 70 77 84 91 98 (3U)
NIMUUAN

1 #anthang +"l3jmuaaquwgﬁ 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
s Eawilidre +ﬂ’J!Jf}1J’QE¥I'H{]ﬁ 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
3 YiaanTdns +L1ﬂﬁ’aijﬂuﬂiuﬂ{]ﬁ 100 100 100 103 103 103 103 103 103 103 103 103 103 103 103
4 NinanT iR +ﬂ’J‘lJﬁ‘JJQtNH{]ﬁ 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
5 quﬁauﬂqmgm 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
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nefiFuamamnalusndauluGudues)

. > 0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 (1)
NTNUUAN

1 St +'lﬂ LRI = 100 100 94 93a  90a 90a 89a R86a 83a R0a 79a 73a 72a 70a 59a
s Panthdie R AuaMN Qﬁ 100 99 80 74b  72¢  70be 67b 59 57¢  52¢  50¢  47¢ 43¢ 39b 37b
3 Winanhdl +'11imnfgnqmﬁqﬁ 100 97 90 87a 83ab 8&0b 77b 76ab 73ab 7lab 64b 57b 5lb  44b 40b
4 BiEamiia +ﬂ1uﬂnqm‘ngﬁ 100 92 90 86a 8labc 79b 74b 7lb 64bc 60be S5lc  4le  31d  25¢ 18¢
5 Tﬂﬁauﬂgmﬁm 100 96 90 R85a 73bec 68 S56c 49¢ 33d 30d 16d 7d 3e 1d 0d

* Hok ek ok s ke sk ook L Hk ook ek * ok

F-test

ns

ns

ns

ns (not significant) = AN MUANAWNNNADA

It

* (significant)

*#* (gignificant)

= 1 ey 1 = as s A @ A'l rb
UANVUANA NN NADA ?]thiJ‘L!EJ‘(’?'lﬂig‘i’lizﬁ‘UﬂTlm‘ﬁﬂnugﬂﬂﬁz a5

I nAnANNNaDa sdnitsdnysanszaunIFeuosaz 99
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wafIFudn1snaTeaenIINSIUIUTEABNIS UA(%)

. i 0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 (’S'u)
FTVNUUAN

1 Aawmlidg +"lu'muauqmngﬁ 100 100 96 96 91 91 87 82a 75a 63a 57a 4la  32a 17b 12a
5 Aavitdig +muﬂuqquﬁ 100 100 92 92 91 86 81 74ab 67a 57a 36b 19b 16b 1lbe %a
5 hiaanilie +”!1J'mm)nqmﬂgﬁ 100 100 98 04 03 85 79 68abc 68a 65a 652 4la  30a 30a 6ab
4 "lﬁﬁﬁﬂ 13‘1?1'14 +ﬂ’mﬂuqmﬂqﬁ 100 100 100 94 83 77 65 6lbc 54a 54a 52ab 30ab 1llbc 3cd 0b
s Tsafoul an !a? - 100 100 100 100 100 88 74 52¢ 28 24b 1lc 2c Oc 0d 0b

ns ns ns ns ns ns ns * sk sk dk ok ok sk ke

F-test

ns (not significant) = TUHAIUUANANNADA

* (significant)

*k (significant)

=l v ey ' o o 4 W é a'/
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WodIFUANIINARBNIINTIUIUAD AT UAU(%)

; i 0 7 14 21 28 35 42 49 56 63 70 77 84 91 98(iw)
NINMUUAN
1 Bantiing +"!ﬁmnﬂuqmﬁgﬁ 100 100 91 87 82a 82a 80a 77a 74a 68a S58a 46a 36a 24a 8a
2 At + moumigamgi 100 91 8 77 73ab 72ab 66b 59b 56b 49b 37b 23b 15b  8b 5b
3 idawtiig+hinaugugungd 100 100 87 80 72ab 70ab 60bc 58b 50b 43b 32b 20b 13b 7b lc
4 hiRembeERIaTRaMGT 100 8 78 74 63b 59bc 48cd 42¢ 3lc 28¢ 18 9c 3¢ lc Oc
100 94 8 74 62b S6c 41d 33¢ 184 13d 5d 1d 0c  Oc Oc

4
5 TsaFouilgniaes

ns ns ns ns ok Aok L *ook ok EEY sk ok *ok
F-test

ok

ok

ns (not significant) = 1HUAIMUANANNNADA

** (significant) = NANMUANAWNWADA BdihisdAyhszaunIFeluiesas 99
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15 IFUAADNLIUIINTIUIUABNITHAU(%)

) o 0 7 14 21 28 35 42 49 56 63 70 77 8 91 98(3w)
MNINIHUAN
1 Aanbhn +imaumuesingd 100 134a 163a 159a 155a 155a 154a 150a 147a 138a 120a 93a 73a 50a  18a
2 Ganvhian + maugueaIngR 100 106b 114b 104b 101b 99b 93b 86b &b 7lb 54b 33b 21b 12b  6b
3 hideniheine+hinaunmavgf 100 118ab 110b 106b 99b 97b 85b 8lb 69b 60b 44b 28b 19bc 9b 2b
T o 100 97b 98 99b 91b 87b 73b 65b 47bc 42bc 26bc 12bc  4ed  1b 0b
100 105b 104b 102b 92b 87b 64b Slb 27¢ 19¢ & le 0d Ob 0b

F
5 TsaGeuilgnines

Hetesf

Ao

ke

ok

ns (not significant) = TR MUANAWNWADA

. . = ' =a " = o A @ d. &
* (significant) UANIANANNNADA amwuUfhﬂmm:ﬂummmaw%’ﬂﬂaz 95

= ' e ' & - l:;. a ;ﬁ' &
UANUUANA NN NADA ammuari‘mtymmmummmauu%’aﬂax 99
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mnsedi 21 aplergnisIfnundae lifluisas i
pgmalFaundae
HWAATE NI (Den. caesar) WA {(Den. caesar)
(Den. bigibbum var. compactum) QﬂwﬁnﬁuﬂIHMﬂﬁ‘N qnwﬁnﬁ’ummﬂiwwj
NETI T anrauduviadnaen vy CERGHER apndiuI1 e

1 Aantiiane +inauguguvgil’ 70 91 91
2 AanmiiA e + AuRNgUM I 77 77 84
3 hianthare +hinsuguaunai 56 70 77
4 lidanihang +aaunuemn il 63 63 70
5 Tse!‘%auﬂqm‘gm 49 49 56

]

‘i‘ Py 1 1 - ] [ 1 T
winewg : ‘anmiuidaniha iaugueanygil Tuasaadesas 8-10 u. (rranaadesddu i lasas o) uazdlanharliemeauiou

j Aa v o ] & = o/ (] v
‘anwiunaanidwauguanngil iuaueadeadisswmssdiwiminusannndle 1z 8-10 u. waea lideddu liTagase)

z g @ -~ 1 * 1 L)
‘it Tsedoutlgnifes (udsnwara@n dudhedendodnsludeufivi) Tuaaadesnasanal AR MNTII AT 10-14 1.



4 & S
M99 22 namsdeyaaniminadenaluiuIAluuAnsHun

68

¥
ﬂmwmﬂﬁ'ﬂuummmuumm

Fumungidege  mwiduemaman mmniaundenslusy mwduagugndr-ge
MELTIT G (°C) (%) (Lux) (%)
1 Aamiieane + hinsuguemmgi’ 28-32 63 18,000 437-674
2 @aniiia e + Aauaugungil 26-30 77 983 220-491
3 idaniane +hisaugugungi 28-33 78 867 258-307
4 hidanvhan +auguaumngil 26-31 77 810 411-462
5 Ts\%ﬁauﬂqmgﬂe ’ 26-37 50 12,000 296-526

g = - 1 1 - LA 1 1 1
winemg : anwiunaanide hinugugum i fuaaaadesas 8-10 u. raeuaadesddu liTasase) sazdlambalioineuiou
2 z 4 a r - v o = o [ ' 1
anmiuRdamhdaenugugungi Tuawaadeudifesassdmiuuinudanandae iz 8-10 w. wawan hidesdsdu hiTagase)

j H ol _ ¥ L 1 1)
‘anmituTsadeudgaines (ndsmmaradn dudrsdeudedufs ludeudiv1) inawnadesnnsanal uan midunaegaae 10-14 1.
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9 v

Tt - \ 1 1 g I;d‘
wihananmiesnluauiaz hinsuaueuungiiinadesigns IFnuiuunanmiuiou

v A2

uanstlvufuaewuindsliind1afie ndaelinnenase (Den. bigibbum var. compactum)
9 < - =] 4 ar A o :?l’ .3' Aa @
gnraudunadnasndsuniengns 1Fnuuuga 77 3w Wedmines 13 uiundanihar
9 A S v ] ]
anmeaniugy Tuuneingeda (Den. caesar) garaudUVMIANANABN TN AT
%1 (Den. caesar) ganauauvIa lngaentianhnuasiiengns 19nuuiuga 91 Ju iileda
g A‘.’l’ A 9 ¥ 9/ ' = T o vo9 g/ sh:i J’
o luundamihdnanmies hinsuauanngil v lsfawmuidundas hinaes
9 d’{ a ey 9 1 - 9/ ' Ak 3 > o
Pyniui hifinsadamie mafaly nazmsadgeasn lmimuay ynnanimiiadeu
@ 1 9 o * 1 s = F o = P | 2', 3
dgnanuaasliiivi himnzauduniseiavesndie il Faenpanmsison 1aluaiel
r ¥
aeandosiuns Iideyavesnssda (2550) Ae imlgnidoandae T lunsdianmuaaden i
mungaurieanmnistanlueinis ndaehiiegnisldiuTasgeinasnTsonualdiaan
v 3
Uszanw 2-3 1weu nazndie ey hifin1sesnasndaiiies1d deaidunduliilgnasslu
¥ ' ¥ ¥ A LR o e a ¢
anmnzanhiuanmie senaennieulfaudnasaihnauinldluemannss
= Lo o 1 9/ 9 9 g’/ @ o
nAMIImNZEmanmadeuninadseigns 19undas livnens 3 meRugn
] ar c? 3 3’: 1 g d' d' v dly sia 9 v v
innsanazdesuuyunnas luudaziui @13199 22) nuhivunaantdanimli
auguannpimuzauiga lundaeliduvuanaraazvuiaing nazifull1d98u
¥ ¥ E 4 ' I B
ade hideansmnudunasiguaznsnemyeiaInIafia na1ReUI N NUNAINEINUN
1 1 3 l 4 g L
deanedundre liiTasasalusiad 8-10 w. uazaudunasnialdmasusnusuiaig
v 1 gg i s 1 3 #ﬂ' T _ Qs Q’I
ndae lifegh 18,000 Lux uennniiwuiisanaradluiud hi'ldaruguaungll Auiuiadinig
L é _~ as 1 = @ v g} L5 1 '
Aamhdnssuinudnanianiaiuaseansiuilunaliiinisoomye e 148 na
a1 Isfimuanmasnands himmnzaudumssyavTatazmsesnasn iiesinTaoilnd
udradunasnielindaeldimsnsyauTanduazesnaenld Ae Uszana 2,000-3,000
foot-candles %38 152318 21,600-32,400 Lux 138 400-600 pmol.m s~ (AT5FA, 2550)
a 9 = Y P 2 da ¥ 1
Tunsdindre liivneuasziiengnis Idnunmugavununaaniiaiaann
Weamuay uaasliifiuindae lfunenaszdesmanudunas hinasimnedsmazil
=) :, 1 ne'l J A o ' =S 1 9 9
ANudBINIMInyudsuveIeImMAdInd HisnnanmiunananinTuaadeaud e
assiwRuLsnuIande e 8-10 u. ashildgesdsdundis liiTasase) Tasanu

o Ao iy A = ¥ A o
mlll!ﬂ\'l‘n"]ﬁulﬂ!ﬂﬂﬂ 983 Lux ﬁfnﬂﬂ'ﬁﬁuul')ﬂu%ﬂqg']ﬂ']ﬁlﬂw'lzﬂ’iﬂj“‘ﬂﬂ\“ﬂﬂ\i%‘lﬂﬂﬂ'ﬁlﬂﬂ
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& R = ¥ @ aw Al Y B o o e
a3 FaWan 1RNAINABARABINUNUIVBVBIAIINT (2545) N IAANH UREITUAI MG 1aunTl
HaApdasIMsdunTIzHuaIndIe liinaadaaen 6 Wug Taun iugueuTe Suun ueun
VAU tazmeds u wan lawud Wugndae lduen Tawaziuivnauiu insasuaues

r d‘. ¥ H a. g o o/ = :;
denuirauniiga nandeiisaruEauiuiuluiisanmsduasizinasgninunn
& B ¥ @ L o a " ar o a9y A = @
YuAIe ualuiugaua i Ianiinaaesas AR LR tes el suiiouny

o o o o X AN ga o B it B Wy v @ A
sEAUAIIG IR U FIad anamantuniiiieninndae ifudazWuiivinanas

1 T w A oA v o dao = '
AnMUNiuYe ludm iy S nuauRuEIUNTLIUMSN WA S IMeT Ivu msmele ns

P A o o ~ o ) o ol o o o A X

Mo viemaduaszinaa dnavi lflundre ldueiugiisasimaduasizinauiuiu

2 . S .
HAZUBNINU A2INT (2545) 3 1AANMIMAYRIANNITUIaIRRBAT INITAURT T I Ty

S:# a é 4 L H ¥ Qf o/

ndaolfuateve 6 Wiug Femad lanuiniendaoliaildFunas lundreldiisasnis
ar o a g ' S A ' dd W o o & v 9t

duasnuagmsisanngud nisunniguaianiesluwuiueuTe Fwaasiindao il

' o o v oA Ll ) 9 4 X {' {2 3
msmglanniimsdunsiziuas uaile 1Idsuanudunaunndwily 2-12 pmolm™s
(108-648 Lux) sziinalioasinsduns winasgniiluaud uaasidanmsdunnziuag
1w g y R H A & o o b4
MAUM3INI819 (light compensation point) HAZINOAIMNTUIFUNNYY BATINTTUATIZHIA

A H & 1 A v 4 o 4 ¥
Aauaw lisess sunsensiauivegasas uilandae g5 uanudunasaang 25-
150 pmol.m s (1,351-8,108 Lux) Hazaziisasnsdunsiziuasgnigeganazaoudiansi
(light saturation point) 1118 143 DA BIYIIEIN 100-200 pmol.m”.s ' (5,400-10,800 Lux) 1aziile
185 uamdumasnnni1 200 pmolm™” s’ (10,800 Lux) Sasimsdunswinasgniozasiiu

v oA AN 1 Qs 9 a as ar o
NANUE Faoanad lduaasdiszauanmdunasimmnzausumsduasiziuasvesly
¥ - @ d v [ 2 -1
ndae Tiwaens 6 g eglugas 25-200 pmol.m s (1,351-10,800 lux)
luau3ioued Kim er al. (2001) Tdnandnavesnamidungiaenisgadu Co, n13

wiguaznauveanddn' i Dendrobium phalaenopsis 3nitefis Id5un1mdunaga (35,000-
50,000 Lux) ziinnaeisuimaae TsHaand luvuzi@erdundaelifvziinisgadu co, i
stomatal conductance 11aziiA18A3 1M 3 MY l9g nASINY 185 UAITNIAIAT (4,000-10,000

P ' ) [ 1 ' deraill A A =

Lux) lAadsanuEuduves co, meluresinsgninamadiaunuiy nazilium
iaananas Tuvaziiiiendae i lasuarudunastunaiafie s 12,000-22,000 Lux lina

i ; ﬂ' 3 v a o o 1 Al { Qs
aotFnanilaiugeiu Fannwansitsasnanuuiiull1di asindrehivneldsuanu
wunaadeaiu lilviiddgandretaeludiondy Ifaeniias itesninndae liduns iz

naameadwe s Ides lumsawedmiv s lumsosymedunaznisesnaen (nsu

AUATUNITINYAS, 2551)
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amwitunau satendy 185 udissnnanmisaussunsaiende lihdundmmaadn

¥ ¥ =2

m3szinsaieuniesmaneudaiesyh IfgumgiiluTsaSeunsudaga fie 37°C nazi

.§' - o 1 g AA A = @ aa
anNAIINF U IMANEINTINUNDUAD 50% (A13199 22) Taesid llaunguesguugiin

1] al 1 B g i o L] é
uanaetuilusamnnadurasveanaa A uFu luusnuy tazauN iy ¥
¥ r 9 v
vndayadinarniull1diindaeline 3 medugiiongnis IFnundwiiosninanin
iy 2 o o ] . So4s
Tsafeuit innzay Fwnduuzinnslanitoendie fluanmailigun giigasuiludes
@ A HAq g At A o - 9 9
faniunldimsszinsemaiaiemsmuisuveemmisnaseudunazsnadae i
i . ¥
(hsuduasumsineas, 2551) Tasnaanmisefeuveanyasnsinlunlgamendas hise
o
MNTHIIWES 50-60% Aren13 IFitemtens wnaaminiu Sohldanmeamgil higuas
fimsmememalda mnnsdnanmeumvgiinelunaz meusnlsueunyasnsfiuedas
w1y e meangi lunananauialdilszinu 24-27 °c nazgungiilugig
naeiuialdlszinm 31-34 °C (Aan3, 2545; A31g1, 2554) Fuiuanmdimnzandim iy
- Y sltsid -~ o e o Ll (] =

mansgvesndio ing fe Tamlndgavgiinuusiheglusialszunn 25-35 esrusaisoa

nadremnnigaummdssmvesndio liifumalidusiydulahia nazaeniionss
azilwanmsIde

o o - s T z i v
niaraniniiszuusmiezinlflumissanisguaaaulundaziuniinadenis
" sl ;
Uszndadnssaunaznarlumsgquannuau 1@ nansimswzidisiiongnis Idaunum
o A'l &‘ t:iw a [ .4. 9 :5‘
Foafiorsanisasesiuiiainauiludeddyiesnnanmnadenlumsgmdsuilu

]
ﬂwwmwu = 4 v

= - é - s g/ ‘g v 5
SesuausudunsnfitinademsT ity Fannauidsluaieiiagl 143 lunsesy
AIUIAIN TN aanuaedond 101518891 (Den. caesar) gRAAUARUVUIANAIABAT
v = 1 b ) = Y a =
1124 10ZHNOTE (Den. caesar) gRuauduvIalnaiaenmisthnuas a3sne13usnun
nasdesdu Tasasalusraud Asilazanm 8-10 v, uazdesiinisszurgenana lasmsila
9 ey t o &' A o v o v 9
wihaaliiins Inarmuvesauis nuiunae ualunsaisaanudsdlronddre liivnennse
o o ) ¥
(Den. bigibbum var. compactum) QAHANAUYIIAIANABAAFUY T11TNIAINFUAIUNUIAY
j .ﬂ T L 1 H L]
1Rununaaninaa hisuiludesfuasdesndulasasanazauisnsgnmaldanin

AANGUHNN 14



72

Yorauauu

@
& 4

TunisiseasatidaviluGesns sz uudumefifiave s inede de luns

&

A = s

UPAumIN I NABs LU UFARIVANNITIINILYBUTUIFBI B RS oz UIAT B 1
= J o LY v 1 1 & T oW oA o o
suaeiifiavesnmiineras 1d uanudgm i icnsoeen liliFendeduduiasiia
- m T _ .
meveniedetayaiiuliszuunand (Cloud Computing) 18 1iieaninvzdvailon user
' t . o I = o o a U A & ] A o
password H1uMI login 1 ledmanmimondeimuadnaunits 9 himileununisszuy
= A 3 A c; 9/ 1 s o LT | d' =1 CY 43
wifi N1u wiefwnud AlFszuudeduumineds Ae lelinisileusiariuves
acceesspoint 141G TEUVFARIVAUNITIINUYDUFUIFBTBINI vz 9z1FOUABIATONIY
2 r 4 \ s é
Sumesiameuenfieifiudayaliiszuuna1ad (Cloud Computing) 1@ Tuaid elyni
@ ] ar A 9 ' o LY ] U Aa 5 9/
gananud luTasmstiuiindoyalundumimiviindeyanaaas 1iuuszuuganivgums
o o o = 2’, ° 9 A o R a Fd gt
Wrmveusuiseisvnioy viniwimadeyaituiin1d lhlszuaadinsizvinadeya
1 ¥
gnmmademienisriessusadeyaugduvuainazns i luvuds i andan
v v & ' - A Yy A o a S d An v W@
fananvuauenuzmathszuuiinlsiesdiszuunsdanizvesdumeiiiah higudeuly

m3Feudeiun o wsuAssIHangusn



73

(BNA391984
nandaaIuMSINYAT. 2551, gienInmsduaZumanyns ndialidansnananng.
NFUNTEL.

¥ H ¥ K
A3590 135UF. 2550. maluladnmswaandadlll. Usulensed 2. sufumiwsuaweud

.
R ]

WUAFYI: NTAUNNA. 283 U,

o o

Tiiigl quiana eusny anenuun nazyas maiiaserud. 2554, mslvuimsiudaay

a a
o

HWIAA (Vertical garden). TA3ensnagsnadmimindnysyan Indszmnumy
§309. UNINOITOFITUANIART. NTINND. 2 U,
o s @ d a r
ANT YQYFo. 2545. Anivanmsaansizrtesgniveslundrglianarnedensn.
taiiiesFaan Tn. madnisaiu uminedumnsaseaas: ngammne.
z el = as = z
FUINT UMOUTUNS UAZDANT @I NALUUA, 2557, STUDAILANMUYIAZANFY
T T 4 Yya o 4 ¥ Aaa 3. 2 o
duving luTsaSeumnzlgniy Aumuhanundudisisnssziveveisiuny
¥ assy =
msmlsd azessimuusalwia Taslszuuaugudassnzuuulsunsylg.
1LV Inenasdame sueida Ay Inmmansuazmalulad. 8(1): 98-111.
- =y d = 9 o =] o - = -~
WITUIM oguIad U Inssnd1 nazlasyy Neesua. 2558. TsaGeuilgnityaluay
nazueiimesoa lumiamuszuumIete. Neaumsdszyn Madnmsaanay
Amnssunyasurialsemaingszaund afai 16 Uszdr1l 2558 vazszavmnmnng
AN 8. 454-458.
a8 s o/ g e il L
IIUN avsuATET NYUEANA WeIuNS navayw UsviaSgan. 2557, szuuasekhszdl
uoziuindeyaanizadeauazmslimdsnulrihmelluieanisalaald
- ¥ ° o a - - o
uimsuuunagammadiniy loT. madsmnssy Ml uazaeniuees auy
Franssumaad yninndomalulagnszeeumndmszuasivile.
sousun lvoquns. 11, Internet of Things iennAuFendedumeiila. d1v1Inndy
msuimanazdams aaniumalulagnszaemndudmanmsaianszii.
NTINWA.
aa = o b’ b7 L7 v e dar
A5 NANNID3. 2554, M3y lnveand g livnadanenuaza NuTURUSA VAN
=y - o 14 @ @ d o
omamelusevil. Inotinusinnmaaiumiiudia (nuasamaad) MAIRHYy
AU UHINBIAHINHATAAAT : NFUNNA.

s = ar < g
ol audlealseiug. 2554, adaeld 3. Wiusi(1991). numwa. 280 u.



74

Tonie Boud3 294, (2555). MRS zvtazesnuuszuY (MSulyuRman). ngamna:
- a
FOAYAYY.

Apogee instruments. 2018. Conversion-PPFD to Lux. http://www.apogeeinstruments.com/

conversion-ppfd-to-lux. (1 June 2018).

Kim T.J., I.H. Kim, JW. Lee, C.H. Lee, and K.Y. Paek. 2001. Effect of Fifferent Shading on
CO, Uptake and Growth and Development of Debdrobium phalaenopsis. J. Kor. Soc.
Hort. Sci. 42(1):111-115.



75

NMAWUIN

M8V Lux 1134 PPFD (umol.m™”.s™)

1. lunsdidiemouniioe Lux 114 pmolm”s” mal@unasnasnnnaseiag a1
calibration factor f® 0.0185 ﬁmm"l@ﬁﬁﬂmsamm Lux UA1 calibration factor (Apogee
instruments, 2018 )

2. unsdliffefouniiog Lux 1fu pmolm™s’ nwlfundsnasninnasagesisa
I¥U# A1 calibration factor A1B 0.0135 ﬁ1u’1m'1¢ﬁﬁﬂﬂ“l'iﬂiu?‘h Lux NUA1 calibration factor

(Apogee instruments, 2018)

fn: Apogee instruments (2018)
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