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Abstract

Vegetable Growing System has an absolute requirement of nutrients and minerals.
The microbial application can facilitate in addressing limited access to chemical fertilizer
concerns. Moreover, the photosynthetic microorganism community can contribute
together in nutrient availability for plant growth. This research aims to develop an
automatic hydro-organic vegetable growing system. Moreover, the analytical of
photosynthetic microorganism growth rate in fermented juice was also observed within
three months in terms of temperature, pH, electroconductivity, total dissolved solids,
mixed liquor suspended solids, and phosphorus. The efficiencies of an automatic hydro-
organic vegetable growing system were also monitored along an experimental period
(45 days of operation optimization). The vegetable growth rate was observed in terms of
leaf length leaf width, and root length. These experimental results showed that the
phototrophic growth of photosynthetic microorganisms should the main bacterial activity
at daytime operation and vegetables could grow by using fermented juice. The
photosynthetic microorganism concentration and nutrients concentration in fermented
juice was significant to promote the productivity of vegetable growing which the
photosynthetic biomass is rich in proteins and vitamins. Besides, this system can be easily
applied and also very cost-effective for agricultural practice, and frequent maintenance
every experimental run was necessary.

Keywords: Hydroorganic, Fermented Juice, Water Recirculating System
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(HNO5) Mlalunisusuanudunsa-Answesansazatesisomnsiy weanesa (P) Tunisugn
fvlfAunsnenissgneanesaliunuidululasau wasllusadsy Ussnaudulafidym
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lusesanulidilulsslovivemaanafamilouludiu Nvdalasuneanesaeginiisme U

voslaanesaniivauisagaiuld fie Mono-hydrogen Phosphate lon (HPO,?) @uazegly
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U =2

sulannnifuduegiuanudunsansvesansavarslususiu Wusadeu (K) gUves
WupaBeuniygaiuld Ao Potassium lon (K°) luunai@euiidanniiune aglusuniunisge
AuuAa@eduazuinilifon a1salinliluuna@eu Ae Potassuim Nitrate Waw Potassium
Phosphate uAaLdey (Ca) JUrotuAa@auiiivgaiuld Ae Calcum lon (Ca%") unas Ca?*
Afian fia Calcium Nitrate osainazaedns 1A kiunsuasdslisglulasiauiisuaaide
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W3ENATLAU59 M sHYIRdsA afienay wunti@eunduinfuneluaisazangazly
sUNMUNIRARUs Il ULAaBELLazLAALTEY Mgy (S) sUvesiuzdunivaunsogaiula
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foensmuzaululsinules wazazlasuainasiaiinnindsdamnves K, Mg, Fe, Cu, Mn
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ansensialafuagiitaliuTuIaaNsomMIsUA NI UNABINTT

ANl (Electrical Conductivity : EC)
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2) w3eailodnnarnisiiudingne weiuguildinnisiilnd fie Tus (mho)
w50 Fuud (Siemens) mnsinluiiadu Tulaslusidowufiuns (Umhos/cm) wie lalas
Fudriudmuns (Us/cm) nmsinainisilwilvinlalaensldiaia (Probe) waziasasin
(Meter) Tnansldussdulninsgninetaluiiasstaluiiindequaslulutdinisanasv eg
wsanulnArgainannsatuvesinazi lUldmuaainsilidseudunsesesinay
wuasandulilasluvisieufiuns wazuanmalinsiainnsiu nsesiaainistiluiiung
yinanusaldnsratnusuavedldsaratenl (Total dissolved solids; TDS) WALANULAL
(Salinity) 16 lne TDS agalamdufiadnsusedns (me/L) wazanunsamuinlaainnisinen
msiilwihgaimeaaiiszning 055 G 0.9 Faduildanmmeaes

3) ANdLTussYIneansnazaralanuan ni b TunsalvesansazaneMieang
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anmnsinbvnasianuduiusivlSunavew s eansnazanstile Al
K = TDS/COND

TDS = K (COND)
do K = amsfifiuansmnudunussznine COND waz TDS
COND = anihlnv Smhedululastiuusswuiuns
DS = USinamewdsiazaretilésiamn (Total Dissolved Solid)
by Jadnsuredns
a) msmvauatliilunsgnimuuulelasluing desniefiazanslufien

y39004 (ion) fannsolinszualiindifviieduluy (Mho) uddwesmstnssualiing
Aoudatiesun Fefinstadumfidndiedu fadlui/wuRiuns (milliMhos/cm) swudu
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Tasmemsnisiioglufs floradsulunandesaniiviluldviennnznou Fau
w&aninisusuainisulninlldsseeniandFamauasuasarareluddnidussey g
TnglamzUssmanienniaioustlsemalng maivdsuasazarglniifusyezy 1wu vn 3
#Ua9i FsmaAsuansaranesigomnsiivusiaredsinanefamadealdedistu Unfud
AITTNEIAIN TIN50 55ENIN 2.0-4.0 Tadluvi/udiuns (milliMhos/cm)
1 (mMho/cm) = 1 Millisiemen/cm (mS/cm)

1 Millisiemen/cm (mS/cm) = 650 ppm VOIAULTNTUYBIETAZANY (salt)
St UniudInududuredanseImsaseglugig 1,000-1,500 ppm iielusessusoaluf
NUBINTLUIUNIINATUSINDMITVRITINTYlAaAIn AIn1suiliihazuanssiulumuyiin
Yo UUaLSYEENSIATUAUTALAT AU ILTIVO IR LT LW‘J’lzﬁﬁﬂﬁﬂﬂWﬁ’lﬁqwgguEq?ﬂmi
Wigiulavesiiy Anisthlniihdidnesmunzandonisasaiulanididuneunisliug
(Vegetative growth) LLaxqasﬁuLﬁaﬁﬂﬁwawﬁm (Reproductive growth)

wananitanisu i svuensaiuluauenuduturesas Wy ndie duas
fanududunin fiv desnmsasazarefifanududutiosas Ae fivazgatiuinnineiy
a3 Inensidsuansazarglmiiesainnstasnisilui asilismsudiesdnsu
yosmsthlwivesanse s Ae thusimemsnmueludeildasazaresinormsie
Wiy ustlinsuamesdadiusessigesuiazslnfideulumunandly iesinsg
omsunsivunlUldlesTundeavanluasoms wu lufouuazaaoiudsazinanili
arudulsslovinieesdusenovvesansazalndiduy wWasuwlasly

5) amsthlwihiivsnzaniumsugnity lalastuiind Taedusnnendildsn
dnsunmsugnittazeglutaadaus 0.5-5.0 mS/cm lasfinusazaiinfaglden EC Aunndaty
oonly 1A3es EC Meter 1ulnesiloniiiuszlovdunnuazesillild ensiaaeunnnmues
i LLazmmaaummQﬂéﬁawaamsa3maﬁmmm'ﬂuszwfﬁmsﬂumiﬂqﬂ

Aaudunsadunig (pH) vesasazany

1) AnuvnevesaIAEdunsaaie (pH) ge1191nA1IN positive potential of
the hydrogen ions e AfikansdsUSunamseaududuveslalasiauleseu (Hydrogen
ion: H+) w3 lelasifleulessu (Hydronium ion : H30+) FaAnanansfianunsaunndali
ouyansn (H+) w30 Ang (OH-) iieldueneaiunsavieruavesansazats deanunsauysen

[% (%

eisaue 0 - 14 98 @anmaaadunsa (Acid) nuneds Adunsnnng (pH) AN 7 @anw
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AnuluAanseiua (Base) nunede mmilunsanie (pH) unnan 7 anmaanudunans
(Neutral) vanefis ardiidunsanng (pH) Wiy 7 A1 pH vesasazaneidufiasn13fiuaes
Anudutuveslalasiaulossu auans pH = -log [Hs0*]

ngf [H:0'] Ao Anudaduwas H;0" w30 HY 1Wulua/dns

189370 WUTanSgamgil 25 asrnwaidea Agdl [H;0+] = 1 x 10 7 Wwa/dns
Aaliu pH = -log [1 x 107] = 7 Wufie pH vestiu3gnsaswindu 7 deindanimdunans de
Lifimnudunsavielua

2) WinArrnudunsasie (pH) vesansaazane a@nsainles 2 35 fe

FWUTeudioud BUUunsina pH lngUszuna IanugnaesUszuial 0.5 pH &
mlalagiinduniamesimuunvanasivluaisazareNaesnisin pH wanussufisudnu
asazanUwinesinguan pH wiusu Fslaruduniawesuianeiiuluua wieldnseave
YUBUAAMDS (N53A1Y pH) Juatluudaseuliisuivduinsgiu

ad v 1 [ & ad dyu 14 1 a IS ¥ 1

I9INAIUANNANEY IFUIN pH lnegsazidun @Augnaes 0.01 Wy
pH) Tnansldia3asiion 3enin Aierliwes F9in pH vesasazarulalaensinAuAeAng
sENIetalNAN 2 90

3) nMseuruaanlunsantunisugniiguuulalasiuiing

o w 1 < 1 {

ANNdAyvesA pH Anulunsadunng (pH) Yo9an3aanes19eI9s
Juthdefiandgegimiislunisugniesigluwuulalasiiing fivdnduseagadusinems
w199 wihlUludumeldusslevilunsaiagdulanslunisugnuuulslaslulinduaznisugnlu
Au ldnansagane smenmssuiniiedlaiveraseyiulaliavinnels wazonalidaynila
i1 pH aafulunieniiuld ivazgadusine misnanuazsinemssestaiiuunffselds

1 a =1 | I A & 13 % |
pH vasasavawsIneIIeglutiiivanzay Wwdlvgvevansazanemunsadntose
pH Mwnzauegh 5.5 warn1ssnwseaulvian pH aglutig 5.2 fis 5.8 ldegvainaueazii
Iaynaseiule willaaudeslunisialsaniigs Wedain pH vedasazatus1ne1msn
Ugnifesdnagiinduilonandiuly dauiddingsu pH veswmsazsanesmensivieglugie
6.0 4 6.5 WeanAudsslunIsAnlsasTINuaglifinansenusonsRS UIRU LAV INUEN

A1 pH insidsuliasnanniial A1 pH Yesatsazatsinisilasuluainaoniiad

d' = A = ! A |
Wesnnlunisgadusinemisieglugusuyaau (51avivenysine1nsiieusyau 1oy

Tuwsn vSoneamlnlusiv) fivagddossng (OH) eoninuaniudsy d1unsgadusige1misi
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oglusUayyauan GgvIenysine isitevszquan wu Inunaden wouluiioy
wunflides usi) fvazddosnsn (HY) eonuuanideu fdunarisssniunisgaduoyya
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s vnaidiosmemssglusUasarasfiwiasasiiiy

n1sUTuen pH TneThlunsaeuulas PH V838198 a18171M1T ﬁﬁﬂgmgﬂwﬂﬂ
Tufiensiiiindu Ao usaiutudemaradsiinanuiud fafuarsudnildlunsusu
pH vasansaratesInemsIndunsa (H) Lilean pH iwewmanzuazeyyalumsm (NO,)
ieraveluinsmiinsesluanansazaesinermsiazyiiliidiulssnouvesansazanesiy

A v 2 U a ~ 1% a A A
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2.3 UMALNTININ

' ]
= =

AUNTIALATIZVLAS 30 PSB (Photosynthesis Bacteria) n3aludndoni

UnIneeansidisunaudsiiuwinge “qdunidandamles” (Sulfur-reducing bacteria—SRB)

a 6 a a1 £%

Juqduvsdneglunquuaigaun3dduag (Purple Sulfur Bacteria) sinagnuvsgluuiiianim

o = " a A = o a | Aaey o ¢ 1 |
Sou vieluveUaminluiinisipdaulns lunsiaanunseluwnaandifedamesedives wu

(%
U 1 o % o = a 1%

Tudaumseau wennidmunuuvasings yetidnunds dnane

[}

a 6 L3 =] o w o e 4
UnumMveRAuTsEFuATIEiLas danuddAglunssuiunisihfiaisveulaesnlenly

] o

14 (CO, - assimilation) wazn1snsslulasiau (Nitrogen Fixation) wonanudsiunumaIfgy

o
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5. @113vndaNugIUYNLAY

Waste Utilization

Land application of solid waste landfill leachate
Landfill leachate treatment

Membrane bioreactor

Wastewater treatment system

Micro-pollutants removal
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5. 81U13INFNTANNT LY ALY
- Cluster Analysis
- Computer System
- Computer Network
- Data Communication
- Computer Organization and Architecture
- Microcomputer System and Interfacing

- Internet and Intranet System
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