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Abstract

Widespread of plant pests lead to heavy chemical use and hence, residue on vegetables produce.
The unsuitable environment also has a great effect on vegetables production, some then could not grow all
year round. Farmers, nowadays are interested in growing vegetables in greenhouse to overcome this but there
is only little information for growing good quality yield in that condition. The Office of Agricultural Research
and Development Region 3 (OARD 3), incorporation with various agencies, therefore, performed the Research
and Development on Safe Vegetables Production in Greenhouse Program, consisted of 2 sub programs. The
first one was Research Development and Testing of Plant Production Technologies in Greenhouse Systems and
Benchmark Guidelines. This was conducted at the greenhouses of OARD3, Agricultural Research and
Development Center (ARDC) of Chaiyaphum, Mukdahan, Nakhon Phanom and Loei, Agricultural Production
Sciences Research and Development Center, Khon Kaen Seed Research and-Development Center, Srisaket
Horticultural Research Center and farmer’s greenhouses during October 2018-December 2021. The second
sub program was Research and Development Technology for Indoor Vegetable Production, carried out to
develop vertical indoor production of Pennywort and Ice plant without temperature and humidity control to
maintain a fair production cost. This research deployed at ARDC of Phuket and Phang Nga and Surat Thani
Agricultural Engineering Research Center during October2019-December 2021. Results of the first sub program
were that a curve double-roofed greenhouse isthe suitable one as it has lower temperature inside compare
to a saw teeth roof greenhouse and has no limit of the lay out when constructed. The study also indicated
that a rate of 1:1 A:B nutrient solution was suitable for leafy vegetables except for cabbage which has to apply
A:B nutrient solution at 1:1, 1:1.2,1:1.6 and 1:2.4 at different growth stages, similar to tomato, chili and
watermelon. But the amount and period apply was different for each vegetable. Greenhouse production
procedure of 9 vegetables; lettuce, Hong Kong kale, cilantro, cabbage, cherry tomatoes. large paprika, bell pepper,
Seedless Watermelon.and Japanese Cucumber included healthy seedling, good planting media, suitable fertilization and
good cultivation lead to high yield of good and safe quality. Integrated pest management technology applied in farmers’
greenhouses in Khon Kaen could effectively control plant pests of kale, chili and morning glory resulted in high
yield and good and safe quality product. Thus, these vegetables can be cultivated in greenhouses several
times per year. Fourvarieties of Cherry tomatoes; SKc33-4-1, SKc33-3-6, SKc14-2-1, SKc002-6-2-6 and 5 large
fruit tomatoes varieties; SKbd511/5-4-62, SKbbd511/2-5-62, SKb3-1-2-388, SKb 1-2-4-029and SKb4671/ 6-4-62were
selected for further screening. A system for producing vegetables seedlings in greenhouses was also developed.
It included the suitable planting materials that is black rice husk mixed with peat moss or coconut coir mixed
with peat moss at 1:1 ratio. Optimum LED light, blue light to red light on various vegetables seedling were 3:1

for green oak and red lettuce, 2:1 for chili, red light to blue light at 3:1 for basil and celery, 1:1 for Cantonese



cabbage and red light for sweet basil. The suitable nutrient solution A B for growing vegetables seedling
should have EC between 1.2-1.6 mS/cm. Integrated pest management should be continuously performed and
set up strict rule for working in greenhouse. Moreover, the greenhouse vegetables production operating
criteria consist of 8 main GAP requirements was set up to produce 4 academic documents. For the second
sub program; Research and Development Technology for Indoor Vegetable Production, technology for
cultivation of Pennywort as indoor vertical under un-controlled environmental conditions was developed.
Plants were grown on rice husk mixed with coconut coir at 1:1 and can be fed with both nutrient solutions
derived from aqueous extraction of chicken manure compost mixed with photosynthetic bacteria solution, for
organic production. Whereas Wanshi nutrient solution was recommended for growing Pennywort as a leafy
vegetable. Enshi nutrient solution and Sum vegetables nutrient solution might be suggested for growing
Pennywort as a medicinal herb. There are 2 varieties of Pennywort that suitable for growing in this system;
Nakhon Si Thammarat (Suparp) and Nakhon Si Thammarat (Porn). They have a long petiole, large leaf, tender
vine and leaves, have good taste without bitter taste, suitable for growing as a leafy vegetable. Chumphon
variety is recommended to grow for medicinal purposes. The automatic fertilizer control equipment developed
from this research, consisted of an automatic solution concentration control system and a controlling program.
This can be used as alternative of hand mixing. The solar tube developed brought in natural solar light beneficial
for indoor illumination, helped to reduce the cost-of using electricity. However, the solar light obtained was

still could not be used for growing plants indoor.
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Effect of substrate culture on growth Chinese kale production in
greenhouse
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ABSTRACT: Greenhouse vegetable production is suitable for hich value vegetable type. Organic substrate culture
used for graming vegetable in containers instead soils. The use of new substrate culture grows vegetable every
tirmie willincrease the cost of production, take time for destroy old substrate culture and take time for mix new
substrate culture. The objective of this study was to evaluate the effect of the old substrate culture was comprise
of c@eonut coir: rice husk: sand: rice husk charcoal = 6 : 2 : 1.5 : 0.5 has been growing Chinese kale one time
compare with the new substrate culture to growth and yield of Chinese kale. This experiment was studied at
greenhouse of Agricultural Research and Development Region 3, Khon Kaen province from June 2020 to April 2021
with two treatments were the old and new substrate culture, each with four replications. The results showed that
the chemical properties of new and old substrate culture before grow Chinese Kale had same excluding for
organic matter and C/N ratio of the old substrate culture 24.1 % and 29/1 higher than the other one. The both
new and old substrate cultures have germination Index over 80 % which not toxic for grow veeetable and 0.1%
sodium level a little low. Plant height and leaf number of Chinese kale grown in the substrate culture 30 days
showed no statistically significant difference between two substrate cultures. The both old and new substrate
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a1 Abstract

32 Vegetable production in greenhouses is a necessary alternative to the current climatic conditions, and there
23 are two types of greenhouses that are commonly used today: Greenhouse with a sawtooth and double roof. The
x objective of this research was to compare the suitability sawtooth and double roof houses for vegetable
a5 production. Both types of houses are structured in galvanized steel and anti-rust painted steel with dimensions
3 (wxdxh) 6x24x5 m. Plastic roofing with a thickness of 200 microns covered with a plastic film that filters UV rays.
a7 The side is equipped with white net, size 32 mesh, all around. Inside the greenhouse, equipment and controls for
a5 drip irrigation and a 4-way fogger are installed. Automatic timer controls reduce the temperature and increase the
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ABSTRACT: Greenhouse vegetable production is suitable for high value vegetable type. Organic substrate culture
used for growing vegetable in containers instead soils. The use of new substrate culture grows vegetable every
time will increase the cost of production, take time for destroy old substrate culture and take time for mix new
substrate culture. The objective of this study was to evaluate the effect of the old substrate culture was comprise
of coconut coir: rice husk: sand: rice husk charcoal = 6 : 2: 1.5 : 05 has been growing Chinese kale one time
compare with the new substrate culture to growth and yield of Chinese kale. This experiment was studied at
greenhouse of Agri Research and Dy piment Region 3, Khon Kaen province from June 2020 to April 2021
with two treatments were the old and new substrate culture, each with four replications. The results showedithat
the chemical properties of new and old substrate culture before grow Chinese Kale had same excluiding fon
organic matter and (/N ratio of the old substrate culture 24.1 % and 29/1 higher than the other onelThe both
new and old substrate cultures have germination Index over 80 % which nat toxic for grow vegetable and 0.1%
sodium level a little low. Plant height and leaf number of Chinese kale grown in the substrate culture, 30 days
showed no statistically significant difference between two substrate cultures. The both old and new substrate
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tH Vegetable production in greenhouses is a necessary alterative to the current climatic conditions, and there
= are two types of greenhouses that are commonly used today: Greenhouse with a sawtooth and double roof. The
u aobjective of this research wae to compare the suitability sawtooth and double roof houwses for vegetable
s production. Bath types of houses are structured in gabvanized steel and anti-rust painted steel with dimensions
s Dwoerheh) Ex229x5 mi. Plastic roofine with a thickness of 200 microns covered with a plastic film that filters UV rays.
st Thie side & equipped with white net, size 32 mesh, all around. Inside the greenhouse, equipment and controals for
s drip irrigation and 3 4-way fogger are installed, Automatic timer controls reduce the temperatune and increase the
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Effect of substrate culture on growth Chinese kale production in
greenhouse

ma gnsAad's, ugiiy 25adiad’, Aam Usanla’, nAa auan’, sitns Aladng’
uaz Unaas dandny’

Rattikan Yutthasin'*, Naruatai Worasatit, Silada Pranaso', Kuson Thomma',
Rapeeporn Srisatit and Papatsorn Seelarak’

! drindfuasiannnisnmmaeed 3 adenanowns
T Agricultural Research and Development Region 3 Department of Agricultural
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2563 Talfiou Wwaby 2564 $1u1u 8 91 2 N394 Ae Tanugniin Ay 1anﬂan‘luu HanmAzaMUI Tanugnians
nssuinauhivugnidiasusznaumanailngdifuaiu uﬂmuﬁuﬂ'ﬁ’mm u.auamwenu':.,mNm-mauna‘l.ulml.amanm
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sshity: Tandanii; Tanvanli; Asthdeany Tm‘a’zru, Fegrn

ABSTRACT: Greenhouse vegetable prduction isguitable for high value vegetable type. Organic substrate culture
used for growing vegetable in containersinstead soils. The use of new substrate culture grows vegetable every
time will increase the cost@af production, take time for destroy old substrate culture and take time for mix new
substrate culture. The gbjectiv@ef this stully was to evaluate the effect of the old substrate culture was comprise
of coconut coir: rice husks sand: fige husk charcoal = 6 : 2 : 1.5 : 0.5 has been growing Chinese kale one time
compare with the new substrate culture to growth and vield of Chinese kale. This experiment was studied at
greenhouse of Agricultural Research and Development Region 3, Khon Kaen province from June 2020 to April 2021
with two treatmert@were the old and new substrate culture, each with four replications. The results showed that
the chemicalf propertigsewaf new and old substrate culture before grow Chinese Kale had same excluding for
organic maftter_ andi€/N ratio of the old substrate culture 24.1 9% and 29/1 higher than the other one. The both
new and old substrate cultures have germination Index over 80 % which not toxic for erow vegetable and 0.1%
soditim leviel a btHe low. Plant height and leaf number of Chinese kale grown in the substrate culture 30 days
shawed no statistically sienificant difference between two substrate cultures. The both old and new substrate

* Corresponding author: rattikan3107@email. com
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3. szuun1sugniwlalasluiind wagnisnande lne wisan3es9ie 29AWE

mistnolswaaUl ig]]luﬁ SERAMES

5UR 25 - 26 AIHAU 2563

U HouUs:gu 321 amUudielivadu NsSu3mMSINUOS la:
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szuu plant factory
mswaulelelosiudng

Sou plant factory

nswanivayulnwsluszuu plant factory artificial light : PFAL ¥

#99y Uszasmnsweg ¥

UsziRnuduan

‘Uﬁzmmjﬁu A1an 5192590 Ted Tale (Prof. Toyoki Kozai) §a1 Plant Factory u#13nenay
Chiba 1Juf{Fi3umsugnity Plant Factory Artificial Light : PFAL Tudl w.. 2553 Buafnslsssnudgnite
finnavenLuUldiaslfonitud 338 ans1swns 10 Yu naaléTuag 3,000 du dound w.a. 2557

[ a

annsandaingaulduinndt 10,000 Fusiofu vuiiled 1,400 as1awms flegsia Plant Factory
taqtiuogiuszann 50%

el we. 2555 Aan1sugniiy Plant Factory inwaulafuluetnaunn Professor Wei
Fang um1Ingnae National Taiwan University L“ﬂu@'lf?jlmsmiyﬂ’li‘dgﬂﬁﬂu Plant Factory
GRQHHRL

Plant Factory Artificial Light : PFAL udnnssulunisvinnisinunssuuuulndlulssnudgnive
aelauasiouliiiaunings wu dn ldua ayulng Inen1saiuaNanInuIngey LWy was gamngd
Aty mivaulneenled s1memns egnsdaiilasmaennisnizugnaaent PFALMsUgniislukuafe

(Vertical farming) Tuszuudn A closed-type plant production system fifalsuseulusasnisldiui
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nsmanndnaiufususiu 1 nifesar 20.0 vesammaAlssuNARTvalan Feuuillssnundndiy 200 uvs
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Uszalnedifuiimanmsinumsiinngn 138 &1uls viedndudevas 43.0 vesiiuiiviamuavesuszme

159971uEn plant factory Wusiislasupnuaulawazdiegluszuzisudiu iessandunudigeegiusyuim 3.0
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dumn smuanfuauiiumalilagfideiAnluanznguitu antunisdn wagmisauniaigdudiu
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Anung uarivdue Medsdinegeunisnaniug anuudsswatnasdag inasdadeluszuy PFAL nsdlansed
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nansnstaseutAulaNY Plant factory

o &
PUNAH ATHYU WHI CO2 HIIREAIYTIRNDTIRIS

Velocity vector

Zone 1 Zone 3
dnineu WasAruAn LWIZAAIEN
fgasuaulasanles

Zone 2
weysTUaINIA a e
NSEHAREN

- Duct Split

5HP *2EA

By Satja Prasongsap E-mail . herbdoa@gmail.com
AUIA 2.35%12.03 m.

Tsesnuitvdss fuflvun 18.349.3 winfu 170.19 w3 Uaninlél 42,660 dusioifiou winfu 8 15 dwmsy
n1sugniuuUni 15a5ausuin 170 A4 89 5.4 WA 913U 1 15a50u Julgngs 4.9 wes 91w 10
U viguUgn 22,752 viguugn viaeatil LED v11a 120 m 18 watt 91131 2,640 wiaen Uuu1 500 T0d 8

W30 sxUU o wasasuaulaeanlen T ge seuuUiueInie 60,000 BTU $1u3u 2 99
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5.4m

10 Layer /
{0.4m per Layar) \

Area 18.3x9.3 =170.19 as.l.
Uanwinld 42,660 dudaidiou
in1Av 8 sdrsunisugnivusasitnuiaius:uuund

s1ea:ds0aunsaiflululsoou 13, s5:Uu Qoud Storage 1 ya
1. [oBeuuina 170 asu go 54 w. 14, S:UU Wireless drSuloT 1 ¥
Juou 1 IsoBau 15, s:uuanelwdh 1 sa
2. Bulgnuuiinguianiusuing 10 16. ‘ﬁa@xnéﬁal 4
Layer AWEY 4.9 U. S1udou 8 du 17. " s-uupouAudooEMsUan 1 ya
4t NoUaNiy Una 10 x 600 em $iuou 118, Hardware dwSunduAUMSUan 1 ya
57619 (22,752 kauuan) (Tablet; Microserver K30 Mobile )
4, rkadal LED g1 120m 18Watt 10, s:uunaovRslo 14a
F1uoU 2640 KadQ 20 s:uunsavomalulsoiEou 2 ga
5. Juhuuna 500Watt $1uou 8 1n%o0 21, s:uudovmsmsdaiBolulsoBou 1 5o
6. s:uuthia:Judhksuds 1ga 22, s:uumwAuiR:hsaowvhiulsoZou 1
7. S:uudsuoImAYWa (60,000 BTU  ua
$udu 2 ga 23.  yaraavamu=lulsoiZou (Dashboard) 1
8.  s:uuwoaumelulsviou 1ua 4a
9. s:u.nguF@yauT%@f‘%d 1ya
10.  S:uURBUALANWELMA 140

11, swuleTlya

et

12. [ s:uu IMobile Application 1 Q

2. Wayulns Tuunmunisldvseloriiiiednssuumsvan uagnisliigasaisavaneilunzay fe Wy
Tdluu Taun Amganglas wsedunsasedn wagand fnund azseuny vardnde ledunaunt deldaen

¥

W Ay Sty Nlvia 1wy nszaen uzsslun Andm

waniuginglisen wseiden ind waawdonuds wiemadildld wu fwmeaelas daun
Ua8inad 020199 WaAnTINAANINE3sINgn 1wy 917 fnniaved WanedAngual vau nuimanalily
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3. 51M8IM3 asazany AB Usvnausesinenshitiesndn 16 vila uaziia PH uwagen EC My
somatasauivlaiy emsfunilunzidema aueaduiiiodovasna guglauiuly onsie
vouluwiainannslrienududuansazans EC gafuld enmsiinlumdeadoninuinsimman

4. uds unederauudindnlnih faudivensdundinuareas

4.1 puemvesaduuasuudldidu 2 ngalug) Ao

1. pAunasiiveslaiiu (nvisible light) Toun waswilesaa (Ultra Violet, UV) Safiuganislunis
Fudansasaivlnvesii uasuas Infra Red Svasinlidoudewosfivineoan

2. pAuLAsTINBALU (Visible light) Beagflutiag 400-700 ulumns lnsusagtisanuenaduagila
snaifu uadlunduilasiinasiofy fio
- uavdthauazdiniu Readesiunsnevaussesityseudsdisendn Phototropish
- weNALTen seiunisagulaveddy
- wasdndosarddu Nendestunmstenveasdn
- LAsELAY d9ESNNITIONURLLAR
- uasdlnauns (Far red) Sudanissenvesidn

sendngaandunadluduiy chlorophyll a aandunadluyae 430nm/662nm chlorophyll b
Aanauwadlugie 453nm/642nm, carotenoid ganauuadluyas 449nm/a75nm
4.2 puidiuuad light intensity fowiassiafesn1sarmuduuasiuaneiiy 19y NTsUsunYsiaenis
anuduuasgs naneliluanamng wiudn wagkanden desnmsanuduwasnitfivluanasesvinuzidu
fu nonzdowmdlinnuidunasgaduluylraRafadiou nslianudunadlufinssmuresiulsl Tudhdlu
nsunlasukasdunszizilnasyfiulng,
4.3 ANEIUILTBILEAS Photoperiods diasnan1sa3qAulnuediiy 1wy WeyanAaziauIninen
seuleldsutnuatiiiu 13 Hluaswietu uitinstnieenaenluaniniueny msliuanfivaing
g1 fuiiudsnmsoenaanguiley nsadrslnavesanseivesasintunigldanmiuem

1. fisizoansenislasudiciudu Seninfinudu (Short Day Plant wia SDP) flwwiailazeon
ﬂaﬂlé’l,ﬁalﬁ'?ummmmaﬁuﬁy’uﬂiﬁuﬁﬂqm (Critical day length)

2. fmTlzosnnendloldutisiuen Senifiviuen (Long Day Plant #3e LDP) azeanaentile
§3upnuenvesiudseniniriuings (Critical day length)

3, fiiilinevanesionuevesiuisenia Day neutral plant fiwunssiaazlianusaoannents
e drvnnitldsumnuenvesiuitldvnvay Sedmdufivnan Obligate Photoperiodic Plant &alvia
fivfudu @y Xanthium pennsylvanicum wagSue1n Wy Hyoscyamus niger fiwunssinazeanaenld
Sufleogluanwiuduriosn  wihlildsuamuemvestumudesnisfiovausaoonnenldisuiu us

aosldiiaruiudu Aywaniidu Quantitative Photoperiodic Plant @alaun win@eosnsiudu
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fie Salvia splendens 41uazine drufiviusnlunguilie 417818 uag Flax fwidu  Obligate
Photoperiodic Plants 9gdiaasie13ves3nge (Critical Day Length) fiutiueu

N139A Photosynthetic Active Radiation (PAR)

- Photosynthetic Photon Flux (PPF) e deuSinauadiutig PAR fuvasiiilauasadslsd viedu
umole/s

- Photosynthetic Photon Flux Density (PPFD) “isinefisusunautkasluaing PAR RounTiimnasiuf 1
A3, (Asdauasiifigldsu) nihedu umole/m¥/s

_ Photon efficiency unedeUSunauiuamadiugia PAR fiuvassndouasdnldmoniovendsu
Il (Watt) mdendu umole/joule

lux meter meter

PPFD PAR
 PPFDB  PPFDY-G  PPFDR  PPFDfr \% 400-700 nm
« < > > > ‘ X human eye respond
% 1001
g p Quantum meter
;c.: 80 Par meter
£ 6o "
g :
2 %7 400-700 nm
v ' :
=
® 204 Lumenp Spectrum meter
F =]
2
04 3 350-800 nm
300 400 500 600 700 800

Wavelerigth (nm)

fenidonanetuldfinanaaeunislivase led lun1sugnits wagsissudt nislivaen led
waw Ausssioduidn fiviulufidndiu 8-9 de 1 mmidunas 200 umole/m?/s fiwAuna 10 : 1 A
Wamas 200 umole/m?/s AMNsMTILABsivAuly 14-16 dalusietu fiwfuna 16 Talusiedu fin
adnfiegszovmnenddnlduas 100 umole/m?/s Sy 4 Falussituazsilsidunddasnnniiuas 150
umole/m%/s $1uau 6 FalusioTu nsuFuaatalusnislvinasansddafasiuny uaziinisldusiunasioeg

lunsasvioulaarYIzann1saayde
5. finwansusuldoanlan

5.1 fwansuaulaeenlaniminudududeiultlun1sdansiegsinas 6H,0+6C0O,—>CeH;,06+60, (1
+ Aasusulaeenles = Urea + sandiaw) wieldlunisndnomsansusune azndnals secondary

metabolite @1usueinfulunistinigaisusulneanlanlassluidgstuRilufivaudutL 600-800
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ppm HiRauryulEuAIsUBUNTEAAL AL 0.5-1 lunsaedu v iNedin1siasauled n1ssiuine

msusulaeanlenil 1,200 ppm xtretinnanNanUsENM 30 Wesiiurdmsuugiemea

sala i 4

5.2 sgaufganiveulneenleaiiinadogunimuyed Tuernianilumsiiingansueulaeenlunegi
400 ppm (Part per Million) wadiduluemstnudeuaunsadiwansueulasenledligads 1,000
ppm uwsisisaliiiu 1,500 ppm srzdnivanadaziiudunsiesenysd wu aziiuiiessnuin 809

nswuvehlanay wasmelaldagain

6. Al ANARDNITAILATIZLALAEN1TAEUN1NTU d1uSuaULS AN ML zauAUTEL 0.9 At/

739 Uszanad 0.25 LURSHaI Uy

7. gaumdl dnasen1ssgyivlnveasity Trungaumgiguhlluwidesisuanuevly lvasuuimie

9 Y v

uzWamAlasugamliaaiu 35 ssrwaldea uiu 3 Ju ilinasdid iinaaraunftadieenuu

v = A A IS

nausenyinlrldnaudunasiile fnninveudsavuLdl uam‘wﬂ“quﬁulﬂmaqmﬂﬁwammi

9 Y

[ '
U = YV a

Lactucarium figiugnifidiesnsenmgiiasfieviowmis fiviuduliwemisaaumglisiieniseenaende

| A a ~ 2 s
bUEYAUA aUUW%UUﬂU%QWQQﬂqiqu{]QJQQLW@ﬂ']i@@ﬂﬁE]ﬂﬂa China Aster

8. ATUVY MIAIUANANLTUILYILLTOINTNURAKER productivity Aawiuglunisuan (stability)

ANUTUENINS Relative Humidity (%) Manefe daaiuseninanuduniegasdduainie uay

EgY] a & o 1% a & =~ A Ay v

ANUTUNNAoINAtua1nsasulila e eamniienniAiantiu insesilenldin Hygrowmeter
UNUINVBY RH(%) DA15A8UNUDIND

- 1 RH% g3 VPD s firazaigntios a1 RH% ¢ VPD a4 finaga1euiuin

- nsAgnvesivi isINAaN1Ignun Lars1nemns AuigdvinTsIAdeuNNILALE)

st dsa YRy wardislunsang M iing

Andn1sAnei Vapor pressure deficit (VPD) Ao wssiaseimeinvasenalusaiuenssfiuanuuwisves
91014 lngA1apanaangiivazanuiuduinseiniaindieiluilavianiafissdugungd
Weaiy 1leA NN MSgaTu A1 VPD 9vanad aude 0 kPa illemdnududuinsidu 100%
dn1nuIndeN LN ausan1TYILYesiyliiy 2KPa f1g4AuABINTITanaABILAMIENTT ARWAY/
a & 'Y o a W a <9 v \
WL RH(AMuzuluenna) Laa1aiuaeenisivg Aliauangwmainie

o/ =~

. Aingiy n1sugniteluy PFAL dnasdsvandaminisiialse uuas waglsdngiiy inannishnluiusiu

\O

A L4 ¥ =

Wy dywd wargunsal JsesiinisguainuiAuareInguanyuy Wy In1saguideiinauid

q

[
=

UuRnu madhiiiessinde audnendnsiivesn mndaseidnasndiluaziasginulaluiotasuns
s2UR U N1sUannsedunsas@nmniilsuasdnluaggeiursluiivauduwinne vien1sugnansed

s o Aa v a a 3 X I3 e v A ovy &
wesiililsuasaaidnluifinnisszuin geaiuiifeduanselivesiuine lsaiviassedslaun e
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sy ( Pythium spp) kazlsasiniiilauy mnvuleudnluvinndenie Tnsanizinaandnag
gouuasolsalliiliiAnnismenidlsaiou devinisenge selasinfduaimnisaevesiiviugnle

Aowin1sminianszasdnludusiniivuasuimelunan

a 6

& W N A ~ ) 2 & S a v P =
10. 21YN1INUING 'WSU‘V]‘UQﬂFLu PFAL ASUDIYVAININUNYIUIUTU LWITSUYIAUNIYUBDYNN NYALH

Y v o 3 =) o ) a =
N59EanN1IEla MNLAARNAAANINISLAAINLIITUNY LLﬁ%uqiﬂ’J’N%UQﬂJMQ@J 25-28 DAYRLYUE

Tusinsasswaue aunsadulaneussunu ¢ dUan

11. 53UV IOT : Internet of Thing Wugunsalfildlunismiupudswinden 1w wwwes grudeya

gunsalinanimeinasineg Magilugnisaivauwuugnluld

12. ArwszaIaveLaranIAdBNTITisAuANsuA NI TuaT e AL RRsILA 0.1-5.0
luasou Cleanroom classification A9 1SO 14644-1 FS 209 classses 9119 0.5 lasou Iso 3=1 lso
4=10 Iso 5=100 Iso 6=1,000 Iso 7=10,000 Iso 8=100,000 esazarnveisfosfifinisamunuUIuna
Huuarlf3usenuuunoadlidrinumnadulalsiinisidnd ansnesa viedniiudunielusies

maamuamwmﬂﬁam%u
13. 4m5§1U Plant factory artificial light : PFAL (@uém@mmsumﬂm)

-Tasead1e lawd suuuulsaseu enansdneadne wundesiuiuneudiuivgn avdnvue Freudy

LAINA

- spuUNsWan loun Ussiavvedsyuuiivgn sllavesiuiiugn
- szuuAIuAn bk unden g 8In1A 5190103
- Uaduniswdn leun wimiug i sameimsity Jagunz Tanuan
U o U U &
- msUeaiumindngiiy
- MsiuRIasussy kn nsdawssdsianuazen allansiite1gdnasdudl nsussy fuve

ANSVUES

Pfal lalasluting Anues ldniuauesls uas aaumgil landlasneiing dndddva dumlifiasisuunlv
lanlnilvifinddin assansayulng adaduidudng dumaieany anuggnia dumdmiunniy
AutheAuludadengs 4000 undedu Anlildunaideusn deendt 1500 un dmsugthelsala lunsn

T9lAn 3000 ws1eLsTlRLas 16 $lua Und 8 4alua

o

anuazvsowiaiuly Bedniiuly Angelsaviataiudn
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grnsieUndvuinAuluiiinennsisasnniull Tuduedu nsudamadimnniinisauaalde
weilluseu

onstumsnlalulily weanuseuldmngau launnnuly nsdl eglmess
awgnsavasoyyabumsvludn

fimsld no3 anauilesangaumniiennicgs amnuituuasi viegaAull annzeniauiuds duq
163U no3 il lesangnsansazane wagnslden EC gauly

nsmvAUlagiilanywd crop requirement JadeiiasaiulnauasulNms

Tsaundaiiy WusudvedandunainsasadelmiivareUssmeliauadlouniu mnmanugy
nandnlddemalulad Snviadunsugniivluszuula shlfunanlsauas ket Uaonasiail &
udusdudadeatvayullssnundafinduidesnisvewmainunty fruualfuninudeanisues
fuslaniivusnsnguainsnenisuslaadndivaonsoanasiedl flefineanisrvauansemseingg wu
finmarnlmuaiBeui dwsuiaslsaialaasaudulaingaduiunasnaudenggeong oty
Tunaneuszimarilan vilvianadinlssnundsiivaziiunltuna@iula s anlul 2561 yaroenieves
nanelsanundniivvedlanegiien 3.4 Wuduaeaniiansys meiagiutulegi 5.1 Wuduseans
an¥g Tull 2565 videidnsnsiivlnedesiologisouay 14.0 vl

Tnogudadonansine wesi1 Mufiadsunanvgnlulssnundaiivezdeaduiiviianunsaunanadaldansandsy
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Jeadl Wanshi  1nwAsns  Wanshi  1n€Asns
Solution A Ca (NO;),#4H,0 (Calcium Nitrate, Tetrahydrate) 944 8,500 26.43 221
KNO;, (Potassium nitrate) 404 16.97
Fe-EDTA (Iron chelate) 23.1 300 8.09 105
Solution B KNO; (Potassium nitrate) 404 6,000 16.97 282
NH4H,PO, (Ammonium dihydrogen phosphate) 149.5 1,000 777 56
MgSO,.7H,O (Magnesium sulphate) 462 3,800 7.85 76
CuS0,.5H20 (Copper Sulfate Pentahydrate) 0.08 0.01
H,BO, (Boric acid) 2.9 0.17
MnSQO,.5H,0 (Manganese Sulfate Pentahydrate) 2.11 0.13
ZnS0O,.7H,0 (Zinc Sulfate Heptahydrate) 0.22 0.01
NaMoQ, (Sodium molybdate) 0.03 0.15
Tululuusaiduuroains 1000 78
UpaLus 200 82
AuvU/10803 84.55 225

ATNARUINT 2 LWSsUTiBUAUUaITaLaes IR sIETLUEUN A UYL ¥R ININaULATYgR NNy

#.NzU9 2.9991 Lag Young smart farmer #1.1%4312% 9.0

Jeiall Wanshi  1nwAsns  Wanshi  inwAsns
Solution A Ca (NO,),#4H,0 (Calcium Nitrate, Tetrahydrate) 9,440 12,000 245.44 312
KNO, (Potassium nitrate) 4,040 189.88 0
Fe-EDTA (Iron chelate) 231 700 80.85 245
Solution B KNO; (Potassium.nitrate) 4,040 7,000 189.88 329
NH,H,PO, (Ammonium dihydrogen phosphate) 1,495 0 83.72 0
MgS0O,.7H,0 (Magnesium sulphate) 4,620 5,500 92.40 110
CuS0O,.5H20 (Copper Sulfate Pentahydrate) 0.8 0.06 0
H,BO, (Boric acid) 2.9 0.17 0
MnSO,.5H,0 (Manganese Sulfate Pentahydrate) 21.1 120 1.27 7.2
ZnS0O,.7H,0 (Zinc Sulfate Heptahydrate) 2.2 0.10 0
NaMoO, (Sodium molybdate) 0.3 15 1.50 75
TululUisaidaunoain 3,500 273
Ueanls 500 205
Hifadawns 10 22
AUNU/10080S 885.27  1,578.20
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