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Abstract

The objective of this research was to create a learning resource for increasing the efficiency
of the intelligent mushroom house of the Department of Agriculture (DOA), to transfer and expand
the technology of economic mushroom production in the DOA’s intelligent mushroom house,
including processing to farmers and people interested in this, in order to reduce the impact of
drought. The result showed that the intelligent mushroom house of the Department of Agriculture
(DOA) had been built at the Office of Agricultural Research and Development Region 1-8 in 16
provinces. The research result of the testing and development of economic mushroom
production technology in an intelligent mushroom house showed that Shiitake mushroom
production in Chiang Mai and Chiang Rai provinces had an average yield of 127.3- 78.6 ¢/piece,
Ear mushroom production in Phitsanulok province had an average yield of 530 ¢/piece, Oyster

mushrooms (Pleurotus spp.) production in Sukhothai, Sakon Nakhon, Nakhon Phanom, Nakhon



Ratchasima, Phetchaburi, Nakhon Pathom, Chanthaburi, and Prachin Buri provinces had an average
yield of 82.6 -178.0 ¢/piece, Yanagi Mutsutake mushroom production in Buriram province had an
average yield of 10.1 g¢/piece, Lentinus squarrosulas Mont. production in Prachin Buri province
had average yield of 52.1 g¢/piece, Schizophyllum commune had an average yield of 98.8 ¢/piece,
and Dictyophora spp. production in Sakon Nakhon, Nakhon Phanom, Ranong, Songkhla, and
Phatthalung provinces had an average yield of 364.5- 854 ¢/m? The technology transferring of
economic mushroom production in the DOA’s intelligent mushroom house and processing of
mushrooms were transferred to 1,656 farmers of 16 provinces, and found that the farmers had
increased knowledge of 18 mushroom processing products, and were satisfied with the mushroom

production technology at the high level.
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Abstract
Intelligent Mushroom Greenhouse of Department of Agriculture (DOA) was built from 21
January to 10 March 2021 at Chiang Mai Agricultural Research and Development Center. 2-
rounded production of shiitake mushroom was investigated from June to September 2021 and

from December 2021 to April 2022. Each production period provided 3 harvests of mushroom

yield. The temperature inside the greenhouse was not lower than 21 °C and the relative humidity
was not lower than 80%. 1,200 mushroom spawn bags were used for the first-round production.

The total yield was 152.81 kg. The average yield was 127.34 gram/spawn bag. Meanwhile, 800



mushroom spawn bags were used in the second-round production. The total yield was 113.36
ke. The average yield was 141.70 gram/spawn bag. 3 processed products from harvested
mushroom were shiitake mushroom chili paste, shiitake mushroom cracker and mushroom rice
sprinkles/ seasoning. In addition, 2 technology transfer training courses arranged at Chiang Mai
Agricultural Research and Development Center were “ Economic Mushroom Production
Technology in DOA’s Intelligent Greenhouse”on 15March 2022 and “Mushroom Processing”

on 16 March 2022. Each course comprised 50 participants.
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Abstract
Smart mushroom growing house was designed by Agricultural Engineering Research
Institute, Department of Agriculture and was built at Chiangrai Horticulture Research Center. The
size of the growing house was 6 x 4 metres and 2.5 metres high with carved roofing, wall made
by shading net, 1 inch foam were used as ceiling. Embedded system was applied to control

temperature and relative humidity (RH) in the house using evaporative cooling system and water

dripping from the wall to maintain at below 24 °C and above 70% RH.

Seven hundreds of shiitake bags were top-opened and placed on the floor of the growing
house during October 2021- February 2022. Yield of shiitake were 125 kilograms and average yield
per bag was 178.65 grams. Each bag made 18.23 bath of profit (sell at 150 baht/kg.) which mean
that 12,761 baht was obtained from each crop. Shiitake mushrooms were value added to three
recipes ; shiitake chili paste, shiitake crisp rice and shiitake furikake rice seasoning.

Technology transferring were made through two training courses. Shiitake growing in smart
growing house was organized at Chiangrai Horticultural Research Center on February, 17, 2022
with 50 participants. The training course on food products from shiitake was organized on

February, 18, 2022 and 50 participants were attended.
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ABSTRACT
Testing and Development of Economic Mushroom Production in Smart
Greenhouse in Phitsanulok Province operate from October 2021 to March 2022 created a learning
center for increasing the efficiency of ear mushroom production in smart greenhouses of the
Department of Agriculture. Transferring and expanding the production technology of Black ear
mushrooms in smart greenhouses of the Department of Agriculture has been developing in the

abovementioned frame time, including processing to farmers and interested parties in order to
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create a network of Black ear mushroom producers and processors. Thus, being divided into two
activities. Activity 1 is Smart Mushroom House Model, Department of Agriculture and Activity 2 is
basically the knowledge to be transferred to farmers through two trainings courses, which is to
increase efficiency and expand economic mushroom production in the area with the Department
of Smart Mushroom House. Moreover, agriculture and mushroom processing technology and
marketing was taken into account as well. The results were evaluated using the original test. It
was found that farmers had increased their knowledge. Activity 1 Smart Mushroom House Model,
Department of Agriculture in Phitsanulok Province was able to produce 1,300 black ear
mushrooms. In addition, it was found that if farmers sell their produce as fresh mushrooms, they
obtained a net income of 37,365 baht, BCR 3.4. If it is sold as dried mushrooms, they would get
a net income of 21,765 baht, BCR 2.0. Black ear mushrooms are able to create five distinctive
products namely dried black ear mushrooms: Herbal Black Ear Mushroom, Juice Black ear
mushroom Loi Kaew Grilled Fish Chili Paste with Black Ear Mushroom and Red Eye Chili Paste
with Black Ear Mushroom Black ear mushroom is a mushroom that produces fast yields as an

alternative occupation for farmers.
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Smart greenhouses Mushroom Processing Marketing Lower Northern Thailand
unidn

iesannnisidsunawesaningliennia silvuszmalnedszautymfoudainseanynilu
ynanevesiiuinglgn dwmansenuseinumsnsdauiuondniifesfionsssurfidundn Ussnautums
unsszuiaveslainl9 ul 2563 vilianngiasughadanudiumiunmsiionfivianianainunsenala
ieeawe Feuanannisuilamiensaiundaiviisianiie @ diudulilnensauds nsudtamd

sumavasnsnaniislduluuTinumn IaswuziiinuasnsviuuySuildesulgnitvlduides vse

'
=

msnaninlulssFouilannsamuauaninundelsd lnslangmsudniaiassghadufivnadennd
funzuidamlalaense iosannldieslunssuiundn warldiuiilinnanunsananldluiudias
Jomdanan Bnviadinddlinandnliin amsoneidudeaaniouUssuifinnsls Yssnaufudlagtu
nsdvinanuasidusuumaluladlsadoundnfindaniosfianunsomuauaumgiiuasaudures
TseZoudindnluifi shlaunsandniinldnaoniied tiuussanamnisadn nandngeieUSunuas
A Mndnisdaaiuuazveenamealuladilunfentulunniuiiiussautymsouds astaevil

nensnsiseldaitaueniluazidunisudnNuasafonazdtiu

23



[

nQUszaeAvaslasensiY

1. iloaduvaaisuinsiiulszdviamnsnandiaplulsadousaiozvenaivins
YRS

2. iietevemerenameluladnmsndnifaymylulsaFeusandsrrosnsuirnsinuns v
nsuUsgudinunsnsuazgaule

3. Weasaa3etnendnuarulsguiinymy

52108357938 (Research Methodology)
1. Asiildlunsvagou
1.1 15950udindaRs 8L IUIVINTNYAT
1.2 gunsal Iéun ndesdnegy eFeadufitaanaion e guiudiedns nsslns axnd s
1.3 %mﬁiﬁﬁauﬁalﬁm ¥uA Tdeelffenamnsuds uinad taa Sasdon $1lnalu
ANde Yuana

(% ¢

1.4 Jagnsinuns touwn nawdles a1sTasioue aisiedl Wudu

€

2. wuanensaLiinau Usenaueie 2 AanTsu fadl
Aonssud 1 TsadeudunuulsaSoufindaadognaivinmainuns
Aanssudl 2 mstevieneag
Aanssuit 1 TseiFeudunuy
1.1 159501Lin 89038 2N 5131 1NSNEAS
Ieaalsadeudindanios Inglduvuulaunazszuumuaudaassiaunlaensuivnisinems
dieldlunsneaeunazfmunnaluladnisudadia fowie 6 x 4 wes augeaIniudied 2.5 wes
(1) Measdeaulaudmiuneaiafiandunianuin n Tssdeiindanisindemyenszndes uils
Frudradunaay dunanuyhanliumn 1 81 S9nuiwdia 8 uon amuuwienvedsadou anwnse

WU LPVaMUATI 3,000 ABU

24



WULHER [75x45x15x2.3 4El@ 1.00 3l

anbwdn 2[100x50x20x2.3 il

AUAUMNAN [100x50x20x2.3 1l

w450 geduvisenln

1.30

W +3.20 TrALMAsEG

3.00

2.2 —

AN 1 fvgrnUaudnsunaasis

Fululsadeuiinaziindosinnuduuuuwsussiet (Evaporative cooling pad) (nm2)l4
p1nmanglulsusounyuioy fimauenmarusitszse seunsiauy (Cooling pad) il
ihUdegasnegeeriios truuihauiusrsaouariinuseusensinenia vilfauiiva
pomnduaninsavhnuty uazerinduldadiiaue fnagnnidedisutussuuniumsenussiugs 1
szuuimeaszey 30 wuRiuns AnddlivlondwadlsaSounndiu snciudum dmiunenasuunds

yodlsasoudunisananusounaziiuauduliiulseiowdn (n1m3) Tdduwy (Ju WSP-105S 220 v

1% 1%
o 1 v o

100 watt) BludeAuihauie 1,000 das tietuitumtiven reeasuunidsweddsassudunisan

ANuSouLaziuAnuTUlAiuls S auLin

AN 2 LASDIVINAINUTULUULNUTELAEUT

25



o H Y A o a
ATNN 3 FTUVUINYA VL'JLW‘U@N‘UQT@QIiQLi@U

[
a N

sEUUMUANKazaNN13AIUAN T euwesingaunglinazaaiuiiu AMTL001 (a1 4) Wusuiids

9 Y

Foyy1ed analog Lelidesenisnsivaeulununinduesidenioly wuwesiveuaoungiuag

1Y

Anudunglulsusouyn 1 w1 neudedeyalvissuumiuanlssinana druvesanasnaileinldveina

Arduino #ilunsuaneiinlan wagld Matlab Simulink lunsieuldsunsuaiuau eendulusunsy
wuunsmanyiliiedensmennsiiinuasnsluiauinasan (0w 5) wandlusunsy Matlab Simulink
ATUANANBINARNT (AN 6) ULaRIDBNLULINATINHN (AW 7) uanindesatupudlasezdmiulsuiou
<

79

v

sruumUANSnlulRvadlsuseuind I3 8LNTIIYINITNYAT TRl

- syuvangungiuarAIuAuAINTulauLHYTEIMET (Evaporative Cooling System) Ly

Y v a

lUsunsuarupumeatasnaiadayn 1 w1 iamsewianuiusalul@ dgumgidnslulsaseuas

A7 24 BIALYATYE baZANUTUAUNNSU19IULTUIOUAINT 85%

=]

- sguvtmgafng Weulusunsuauaumeauasnaiesdimn 1w lduidivesssuudiven

e deamgfitndulsaseugendt 24°C uarmnududunmstrdulsuseusnini 70%

26



AN 4 [T IngnIlLaTAIINT

Mushroom Control @ Rayong

A. Senanarong

Agricultural Engineering Research Institute,
Department of Agriculture, Thailand

ARDUINO

VAVAN .
o w
~ »>
Comgare AND
ARDUINO
.l e D

To Normal Temp1

Ta High RH2
off_fog1
Temp Intside

o g

Compare

To High RH1 AND)

m 2

iffut >0}
alsa

it >0}
int16 ut
olsa

ome (]
EI»—- In1 Outt

3]
m oun
eEel]
m In1 out

ARDUING
J1T1

Pin 13

Evap

ARDUINO

nn

Pin 12

R

il 5 Tsunsu Matlab Simulink dusupiuaulsseuiindaasefuiuy

27

aall_drip




L JEE i S
Hout == ' = 4]

Ged = =
Toat

s}

ARDUIKG
ura

Fn 12
Wallérin

AKITOR 240 W . FUMPADW. FUME 100w

2 VAC it 20 Var (Exaph TIACE Wit i |

AKCRI - MINEATUE CIRCUIT BREAKER
KILKZ - MAGNETIC CONTACTOR EVAP
SIS SWIITH AUTO)MAKUAL
OL1L L2 - OVERLAD

A 6 Mssieasasiihdmsundesniuay

] 1 LY a o LY A =3
AINN 7 ﬂﬁ@ﬂﬂ’lU@iJ@‘ﬂQiEJzﬁ?‘lﬁﬁUIﬁﬂLi@um(ﬂ

a o

35UV loT vaslsusauiindaaiesnsudvimsinens Jesil
- loT dmfusngnuaiaungll anududwimsaiululsaseuiindansey dmsuiuiulasd
fy1aim3ednedumesiin (nnd 8) lnesiuiuusEyn Momoinfinitech 31179 oA unzinues

wuwesnazldluniseudn Ingazueniwuwes loT samnlaildsuduimnldatuay tielminnis

AFIVADUADITY

£ 1

- mmimﬁuﬁagaLLazmauamuﬁui%ﬁ http://space-ui.momoinfinitech.com/index-overview.php

Y Y

(% s Y

(017 9) Feuanarludagiuuasdounasld aunsasienuAumgll ANUTUdUInS 0 Flus

Anefadioulialsusausauiulule Munswanwaety LINE

28


http://space-ui.momoinfinitech.com/index-overview.php

=] 1

- ndea loT dnsuiiunulasiidyarueiotiedumesilalulsaseuiiognisiivlnvesinuay

o

be

ASIFDUNITVINIUVBIATDIVINANUTY (N NA 10)

LEULTRSIAANNLTN

uasn Wifi

uLtRsIngunR
ANMNTY

o . o o ! a & o o s
AN 8 Wifi loT @1%sUs1891UAN RIS AMUYUAUNND

v oW B

AN 9 %’@;J“amm’iulszjﬁ http://space-ui.momoinfinitech.com/index-overview.php

29


http://space-ui.momoinfinitech.com/index-overview.php

AN 10 FI9E1NNAINNEDY loT

v =3 A =3 [ a
1.2 Mmsguasnwmaymylulsauseurindanies
ANTNLINFUNMLNEAUNY mm’%@g@u‘lmauﬁmﬂw
- QUNANMIVINEANAITOYTENINN 25-32 DIFTaLTYE
d” (v ] 1 6 1 & @ d' <@ ¥ =

- ANMUTUFURNSLUAI5AININ 80 Wasidusasaniglussesiainlnasanman A5l

ANUTUFUTMSlUA1NIN 95 Wesidus
1 a ) Y v a ¥ (=3 = ng % v a" 1 £ = o (v

- hAsaNe duaannnagvinliidulomutiwnsi Jemsiasaduleluresnaoutieln sy
Turandinisueenaan akaaniuly Aenminazlidnd19us1) LADLEITRUADNLTINALTA

- AN9ANEIWMBINTA HAINEIAYNIN 81n1Ta8WeINTAllA LARNTaTENYDIAIY

6 I3 =3 1 I a v < 1 2 1Y 1 a
Asuaulneanten neninazluuIukAdEia N el JULIIARNENTEUBY wWia1a1NAagnuInAWlY
o v <@ a o < 2 =

AR NI N YL LIINTEAY T

- AnANUuAIA-ANe Useanad 4.5-7.5

- mandafeudelinyny UsgnausieTanuasdnsndiunasielull

1. Ydesldienamnswis 100 Alansy

. wtlaandvseunnng 3-4 dlansy
. S1aLden 5 Alansy
- 9lnadu 3-5 Alansu

. flnde 0.2 Alansy

AN 0 A WLWN

- Jur 0.5-1 Alanfu

7. Undze1a 70-80 Atansy
ad o o 1 | P v v o \ H vy ~ &
o1 dhdunansing o uegniea el Aey 9 naudiasly udesiaaudu

Uszanad 60-70 LWesidud ussgasganatafinnuiouuszuna 8-10 n dadeuliuiu ldaewin Sauings

30



Fogauargnynddaviusensznivuasnenadntu wludhondetdgnveun 3-4 $alus duaini
Fen lersunanfthdeudosenindslilvidy desndadedodiaymyadiulufou

- mstufeude ndsnmsfidede dfoude luudliluresdifgumad 25-30 ssriwaidea
dulesufuildnassana 30-45 Ju dlodudundeniiavdnnenuazlinsiiuunudu 15 Ju
mniiufeudeluiiiomadeuinaiu ansnsavhlioudouddias

- mavhiAneen men13nInge Waennsvianaiaineentaisiuuingeldensdaliwiunaily
finAy 9 n3nt1egalaesou nIaduguninuimian 9 wiaudugaedu q Ussanas 1 4h wazlaindmdudae
g1 Anseaeniinfivenasintuduumeninusesnia wwanenldaued

- mynsfoude e1mndld 2 33 fio

1) Msvutu Wusazgeviefulssna 57 wufiuns
2) Mauuuieu ngldmaundinzatoudoluniedou 4 fudums q ae 10 9 wee

Tdwviugainieiu 57 wufiunes

- maguatnw lussezusn essntneniziulsudeu Wedielilaudumnzausunisoon
AONLIA

- msdesfuidndnguoatiau 15 wuawd 1deninrsidasenisldansiifusineunsld
GREGH

- sifiunendn sveznattunisiiulszau 6 Weu
Aanssuil 2 nsnenanawy
WNAIUNT

1. mMsiineusy nMsusseevesinensndngasiineteslunsdnduionssudiuau 1 %u Tun
inwasnsiiirslasinsuazinuasnsfuUy vdnges wieluladnsudsguiiauaznismann 2. n13
Uszdiunanisinevsuskansiseni unisimuamaiinnisussidunawaznisinauranisineusuly
JULUUAN 9 LLazﬂmimﬁmﬁaﬂiﬁmﬁﬁmmzamLmzﬁﬂizﬁw%mwmmﬁqm il

- fidnsunsinevsusiasiinandriumstineusildsninfesay 70 vesnaiinousuioiun

Y

- maneaouawy Tnelvigiisunisinevsuifinandriunsilinousulisini $esas 70 14
nadeuauslagliluunaaay

- dszduwaufAtenveadiiniunisiinevsy lnensenuuuissifiunalasenislassiuvesdi
NANEAT

- Usziliunamnuitanela vesidnsumsiineusunasanisiineusy

3. s msnistesiu nsmuaunsunssyuIaveshisa covid-19

[y

1. fnsuiinnseusuanululiduinnai 50 s

2.
3.

e ex2e

MRUNYIIINBNEYATNINBUTIBUTUN LT WA UY

]
¥

aa

3]

o)

WANDTLNBATNTUIIUTE O MUTR8NIN 2 LUAS

31



4. enuvthnneunsionaeananfisuniseusy
5. §ailesnelaaueanesednn 1 92l
4. mylewiteya  mMsmAeds dudsnvuinnsgiuazaiinaaeu t - Test 1ng3s t-
Test: Paired Two Sample for Means ﬁamgagﬁmﬁla
HO : ApUNMTBUTHINYASNTHATLUUTDY
Ha : viamsousHinuasnsiinzLuLRiutY
nsuUINe
- e t-Stat ¢ ewndn A1 t-Critical wanedn iliienaufias Null Hypothesis
- &A1 t-Stat L8 mnndmTewindu f t-Critical wangdn 151UFEs Null Hypothesis
waz auTU Alternative Hypothesis
- A1 P uanndnArszRuaudesiu audidimua uansdt 15lienaufias Null
Hypothesis
- {An P desndmFeunindudiseduaudediu auidanun wanedn s1UEs Null
Hypothesis Lazeausu Alternative Hypothesis
5. MyUssiliuaufianela
inrsusziulaslduuvasvaiuaruisnelaluaiunig 9 lnediinensnsnou
wovasunudumsusziiuanufianelavesiidnianaun Tnsmsiasgiiade udnhuisuiou
fULnaUTiIAg AT YRIALADM (Likert Scale) afiAfild Ao Aady wazArdnudoauunnsgiu Tl
wnauiimualy 2 WuuAe

[

1. NEUIINS IARZLUL UNUNEDIUIRNSINY09e9amasn (Likert Scale) mvunlisadl

syiueuianelasnniiae 15 5 Azuuy
seAUANTaNalaNn T q AT
seauaUianelalunans % 3 AYLUU
sgauaNuianelatiey % 2 ALY
seuaufianelatesiian 5 1 GETR

2. nawinmsUssifiuRenasidndulannumnefiodnsysuasuuuaaslut e uuus o lud
ATuuLRAY  451-500  vanefe nwasnsianudfianelalusedusiniiae
ATLULRAY 351 - 450 s inwasnsilanufianelalussduann
AvuUWRAY 251 - 350  vneds inwasnsinufiewelaluszauliunans
ATLULAAY 151250 s inwasnsiianuianelelussdution

AzwUWRAY  0.00 - 1.50  nuned inwasnsiianuitenelaluserutesdign

32



Han133IvBuazanUTIeHa (Result and Discussion)
nedeuuarimumaluladnsudafaiasusialulsadeusiasesiuiitminfivalan vl
inwmsnsludmiafivailan SuvaadouinisudndiaymyslulsaSoufiausanuauanimuindouls 3
Julsedinsunuumaluladlsafoundnfindaniosfianunsanuaugungiuasanuturedsnioudia

FalwslR vinlianunsananialanasnsiad

1 '
=] ]

nagsukasiaunnaluladnisndaiiaiasvgialulsusasudaadoriuidminfiivalan
Usenausiy 2 AanTsy
nanssuil 1 lseFauduuuy

1. TsaSouliindaniensuivInsnens

- oadelsudauiindvases lnglduuuulaunazszuuniuaudaasesnimuilaensudzinis
nwas Lieldlunisnaaeuiasiamunnaluladnisudain duwn 6 x 4 wes AuaRIniuiab 2.5

= 2w a o & v Y v < o
was (0w 11) lsaseuwrindansesiindensanssilo nissnudnaduiaau fuwauvianivuvu 1
S A < a4 ] vy v
13 5717UUTR 8 W ANULWILNIVBILTUTOU ANTORVIUTAALTIIMNATIY 3,000 fiau
' 1% < o a ! o v ¢ [y 1%

- M3neaalsain AnlunssEndneiun 4 NUAIUS = Wwew 2564 (MUFYI99)

- MI0593ULI Uil 26 Wweu 2564

- nsfnasgunsal anfiumsindsssuuniuauaninwindeunelulsainiui 16 e, 2564

- whlvszuuszuumuauanmwndaunglulsuiniui 6 5.a. 2564

awdl 11 TsaFeurfindaadoy
2. Mmazdsafinyryuaznisguaing
9 2564 Tsutndandognsuivininnunsvesain 2 donfinzdsadiaymyd osan
annsafunandamnuislily uaglifinsdminenandndeumeidedldndguszauiiofiunudy
desnnfivalandufmiafifgungigmasaiaiasiiosfoudiauutuaiinsnnsfeudiniman
1,300 fau (01w 12) B 2565 Idudsumsnsfeuinuudunnduuinuieminnisauturam

Ioroutnegeenn (nw 13)

33



AN 13 N1519RUTBInlS IS aUIndaas ezl 2565

3. dayanansn
miLﬁwﬁaaﬂamamé‘mﬁﬂ% 2564 WU Windnanansin 1177 Alansy Andivinedssenaunun
Wiy inanaseieieuaz 0.53 Alansu

f15199 1 mamamﬁmwgamaﬂ 2564

Bl NaKAnERA (NN.)
nIngIAY 195.87
damau 283.29
fugeu 331.35
AaAL 311.35
dUaniinsnvesioungAInIe 54.60
591 1,177

34



il 15 nsiivdmiinuandaiiayvud 2564 Al 16 mannuandaiiingrul 2564

4. dayannaATEgAIEns
a < = & v a a o v a IS v &
nsuaninyyredlsssouingaasurnsuiIvINIsinuns NTminfivalan U 2564 lameides

| a

WAYMYAITIWIY 1,300 feu ldn1sdminenandnudaiuisafedeyanisasegmansiane mndmie
Dunandaiinan awnsevele 45 umseilaniu ddunu 15,600 vnsdenlansu s1gld 52,965 vmsie
Alan3u elians 37,365 vmdenlaniu BCR widu 3.4 mndmielundniasiifouiaaziisnii
918 100 vnsedlansy dsuyu 15,600 vinsedlansy s1ela 31,070 vinsedlansy s1elaans 21,765

ymsantansy BCR Wiy 2.0

35



M13199 2 ToyaiAsugmans U 2564

58N13 A sela selaans BCRY
(vw/Alandu) (vw/Alansu) (vw/Alandu)

\Wingn 15,600 52,965 37,365 3.4

WAL 15,600 31,070 21,765 2.0

e YensdiuveinanaulLnufenuiy (Benefit Cost Ratio %38 BCR) nungfiadnsidiusening
FelAfUAUYUNISHE

a

5. foyaamngil LazANNTUFUNNS

v
lsaSounindansensuivmanunsiianidunst 2564 Ideyaanmgll wazaruauduivs T
a v Qsi’ A ! a N IS dg" v o 6 A
LaNsHARAsiiFiauNINg AN WUl Wde 26.7 ssrwallsd  AUAUAITMS ady 90.3 %
A A | a = =~ - SRV = Y ]
Waudunay wudguminll dy 27.1 ssrnaided ANNIUFLINS i 86.9 % Iauiug1ey WUl
QUMY Lafy 26.7 samwallisa AUTUENIS 1y 90.31 % uaziouna1Ay el ady 27.14

9 Y

DIANTATYE AUTUAUNNGS 1RAY 86.9 % (AW 17- AN 24)

gaumgiiiiaunsng Ay
9 u

gaungil / °C
N
&
in

27 g \
265 \ /X / N
) v

& d
TUN

Al 17 gaumgidieunsngau U 2564

36



ﬂiﬂﬂ%ﬂkﬁaﬁﬂiﬂ{]ﬂﬁu

9%
Wg 94
: 92
20
88
86
84
82 - s = == »
Fuil
AA 18 ANNTRENMSIAauNIN AU U 2564
aamgilifiauiavnay
w A _/—'-“—\ s ~_ & '/,/\._“ ——
" -

A 19 gumgilieudamen U 2564

37




aMutuiioudsvay

120

60

Fudl

AN 20 ANUTUAUNNSHDURIAN U 2564

gumni /

anmnilifiouiuensy

28. 7
| /
8 f f
/\ /
1 /
/\ ."'l \

A 21 gumgilieuiugneu U 2564

38




X
ATILEY / SheH

50

B8

82

80

anududaufueeu

Ful

AN 22 ANUTUAURNSHRUNWENeY U 2564

geungil / °C

35

30

25

20

15

10

il 23 gaumgilifeunanau U 2564

39




P
ATUTULRIURATAY

AN 24 enuTuduimsiAousaa U 2564

6. nMsunanuIdglulguselevd

(% '
~ ]

nInadeuLazimunaluladnisnanmiarsegiatulsasaudaaiesiuiidawiafivalan n1s
venenalsadoudanisensivinisinuas mainagiinsueerasiomn 3 lsadou ulseanifu 2 uuy
Aomisfindagunsainunuuuiiaios iseeadoudommnunsnsilsadousgud S1um 2 Tsadou
wadslyladiunisaasvinsulszanadmiunnsdniiunig dudn 1 lsudou andunisvesudd
sulsznaufietatedninuuuuesnsiinnislaeresuUssnnnain asdnsUIMIAIURUAYILAS
asnsw Tngaziausvaile ssdnsumssdiudvasuuasasnsmlagn
Aanssudl 2 msdieveanng nstenenmeluladlasniseusuliianug 1w 2 A 2 vdngns

adsfl 1 ndngnamelulaBmsnaniaasygialulsudoustalornsuivinanems Sinwnsnadn
saumsfinousy S 52 919 a dninddeuazimunnisinunaiuai 2 Smiadivalan

a7l 2 ndngawalulaBnisulsguifiauaznisnain invnsnadismnsiineusy S1uau 59 1o
 ngnduenndnuitualan Yminfivalan

nan1sadusunisausunensnsuangasimalulagniswaniaasugialulsaioudaaies
NIUAYINITNYAT

0% [ A

WlaTuil 27 unsiau 2565 ngiivinis ddnddeuazimuinisinunsiued 2 ladneusunumsng

< a

lundngasmalulagnisndaiarsugialulsssoudaasornsuivinisnens Lnwasnsidnsinns
Aneusy $1uau 52 118w drinideuasimuininnensiuai 2 Saiadivailan
N3UszIEiuUNg

1. M3Usziiunansinausukagn1sieuinNAsdunanudl gidnsunsineusunnauiingig
filanazaulalunisFoud msldsuanuimalulaBnisndndaiasvgialulsniousiaiosnsuiennis

nwes Waesdunsineusunensnsnauausai WU iRle

40



2. msUszdiuranisiseusiagldiuunagaeu dinynsnadnSuniseusy 31U 52 519 fieu
Aneusufitiiineusalinzuuuade 5.81 ndnsineusuiivszifiunalaglduuunaaeuifia wuingidn
Aneusuldpzuuuads 9.19 (31 1) ieuandliifuiununsnsdanud anudiladisdudeldsums
ausy Feldinsgiaziuuasuvenunsnsingldaifinaaeu t-Test wuin P<0.05 (0.00) Wand31nN1s
ovsuvlinumsnsfinnudifstuosaiduddymeadiffisziu 0.05 (M3l 2)

A1519% 3 ATLUUADUYDWLNYATNTHUISUNISHNBOUTY

i Fo-uiana ATLUUNDUDUTH ATLUUNAIDUSTH
1 WNITITIU V1O9ATN 6 9
2 wsussal laulve 8 10
3wl uh 2 9
4 wnatyInn Y 7 10
5 wsanhing 5 9
6 weRushdng Sunsdu 2 8
7 wnNaniald esmes 8 9
8 uwandus lilesy 6 10
9 NI NawA 5 8
10 wRUIUE usisgy 5 9
11 UINEYUN WAUNTIS 6 9
12 wgIn @runedley 8 9
13 wesd aula 8 9
14 wetyen Mened 8 10
15 WYRAYIA ATNDY 7 10
16 UNAMININTAl TUNTIN 3 10
17 WNEINEUT ALY 9 9
18 W@ IUA AR 4 10
19 u1gYeNT ALLAA 7 9
20 wiandueeuy lyusudien 7 10
21 diisendeyas Auman 5 10
22 WIHENTI LAVIOUTI 6 10
23 wala lnau q 10
24 Y9N @OUIUNT 8 9
25 wwanani wulny 7 8
26 u9T9R lanUu 6 9

41



i Fo-umiana ATLUUABUDUIH ATLUUNEIDUTH
27 WeIANA uedEn 7 9
28 wwaln angu 8 10
29 a1 veeladiu 5 8
30 waEunsy sty 6 10
31 WPUTTIU §94930Y 5 7
32 WPUIU WEWIA 5 9
33 WEITY NINULDA 8 9
34 Y9@NUEIU e 8 8
35 UNENIUUNSH WIRuY 8 10
36 WILLNNIU LASBAT LA 7 10
37 UNENINUNITION AN 8 10
38 UNNAIITIOL AUALHDY 5 10
39 wedudA umedd 2 9
40 wNATUVRY AUYTRY 2 7
41 wNEMNasT Uy 7 10
42 UNETIGUNT NDINA 6 10
43 WEIVY 81U 4 9
44 UN9YD WUNN 3 10
45 wgTany lavay 5 8
46 wnaUsUNSIAY YAdyaans 4 9
47 uNeiNg ARty 7 9
48 unlala Juniau 3 9
49 wPANI AIAAIUU 6 9
50 WNTAUT WU 4 9
51 wegnau e 4 8
52 wgdady N 8 10
A9 4 MnsinzuuLdeuvennuninslagldadinadeu t — Test
ATLUUADU n mean S.D. t df sig
ABUBUIY 52 5.81 3.69 1.86 51 0.00**
Na90UIY 52 9.19 0.67
** Judfyvneadffisau .05

42



N15U52AUAMUNINDTRY89N158USH IINAITIATITUNIEDA WUIT LA¥ATNSTLASUAINUT
wolvlusgaunnlunney (M3579 3) taun

n. NM3UJUANUYRIAMLTINIMU

1.11560u5U Nsawetlsy n1sUsEddunus wuin ineasnsianuienelalussauln
AadY 4.46

2. anuiidnousy wui inwnsnsiiaufianelalussduinniian Aade 4.58

3. MSIAUIANT 91915 WazlAIedRN NUI inensasiiaufanelalussduun Anade
4.38

a. Tanvimyunsal/desng 9 wuin nwasnsianufianelaluseduin dede 4.40

5. 33mseusulunmsin WU inwasnsiinufianelalussiuann aneds 4.43
v. futlowuasdsnsussyy

1 Mg ANANNAINNAIANTIIBUAYATAT WU Lneasnsiauianelaluseauuin
Aade 4.27

2. flomasstuaudesnislumstludfiReu wuin inwasnsiianufianelalusse
11N AR 4.31

3. lomdnldiminzanuazaenndeafundngns wui inuasnsdaufisnelalusze
1N Aade 4.37

4. 5¥exia1n1599 (1 1) danuinaigau wuln ineasnsidanuianelalusgauuin
Aade 4.23

5. lna1sUsENaUnISaUsY WU neasnsiiaufianelaluszduann aede 4.42
a. Mslasuanuiuaznisiianuinnsausuliuszgndldnuats

1 inensnsiilandnnisveaieniniseusuuindestiiosla wuin tnensnsinag
fanelaluszduann aade 4.23

2. flomnseusaiivenuduarUszaunsallfinunsnaifiodn wud inunsnsiianudis
wolaluseduun Aady 4.35

3. inwmsnsansnsathanuiildllussendliinntesifiodln wuin ineasnsiiaany s
wolalusziunn Aedy 4.19
1. Musauiadaizaslunisausy

1. walulafvesnsudvnisinunsldujidiuasnuesnstigmuesnisliinelulad wae

7l

WAl wud ineesnsiing Aanelalussauinniian ALaae 4.85

9

43



= ¢ | P ) A « a a ] a &
M13199 5 anuianelaluddazauueinisdnniseusuises “mealulagnisndndinesugnalulsasou

DARTYLNTUIVINITNWAS”

[y

78NS ALRAY  @lgnuY  SYRUAIY

UINIFIY AR

n.NsUfURNUYRIAMEYInU

1. MIRoUSU NMsamzilou nMIUsEandunus 4.46 0.50 110
2. anuiidneusy 4.58 0.54 1Nitgn
3. MITAUSNNT 9T waziASoshy 4.38 0.60 110
4. Tawsiryunsal/desing 9 4.40 0.53 )
5. 38n1seusulunInsy 4.43 0.57 110

2. AUHLDNLALITNITBUSY

1. MUNgaUnNANAIANIIBYINUY 4.27 0.60 110
2. Lf:ammﬂﬁ‘uFmmé’aamﬂumsﬂﬂﬂﬂﬁﬁ’amu 4.31 0.61 110
3. \ilomdnlfimnyauuazaenndostundngns 4.37 0.53 un
4. 58eeL391n1390 (1 ) daumunzay 4.23 0.58 110
5. 1@NENTUTENOUNNTBUTY 4.42 0.61 10

A.N3lasuANNIkazNshAuiInnseusululssanald

SRVEEN

1. i landnnisveadlennseusuaintostiiedle 4.23 0.61 110
2. \lovmssusuiiiuauduazyszaumsalliviudiods 4.35 0.59 )
3. iuanmsehanuiildlulssgndldunnteniiiess 4.19 0.69 1N
9. nwsanitededluniseusy

1. welula@nsudaiinrsugivlulsaseudnsasnsy 4.38 0.60 Tl
IVINTNYAT

ayunanisanfiueu nseusuneasnsinelulagnisudadiaasegialulsusoudansoznsy

WIMSINYAT ANYAINSIITUNITOUSY 52 518 N1sUsailiunanmsiseusiaglduuunagey neulnausuy

Y v

WilnausulenzwuLLaY 5.81 naIn1sinausuiiUseliunalaeldwuuneadausdy wunaiinausule

Y

ATLULLRAY 9.19 WIaIATITVALLUUADUVBLNYASNS InelTalAnaday t — Test WuU31 A1 t-Stat U1NAIN

aa

A1 t-Critical uansinmseuswiinuasnsinnuiiiuluegaidedrdgnisadnnsesiu 0.05
nanmsnlivnunmsausneasnsangnsmalulagnisulsguiiauaznisnana
dloTun 7 nuanius 2565 ladneusunuasnslundngasmalulagnisulsguiiauaznisnaie

NYAINIITINNITANDUTY F9U3U 59 518 4 Inenduantdnuiuwaglan Jwiniuailan

44



AsUsZLUNS

1. M3UsEllunan1sHNaUTHLAE NS INNSFUNANUIN HiU1Sun1sHneusunnAuiinIY

adtanazaulalunisieus msldsumiuiivalulagnisuusyuiinnaznisnain Weiasadunisineusy

n¥AINIYNAUEIL TN UUL TRl

2. M3Useliunanisiseuslasluuunaaey Tinvasnsidnsuniseusy 91u9u 59 518 fau

Hnausuidiineusulanzuuuiage 6.29 nasnisineusuiiUssdiunalaglduuunaaeuiiy wudn - {0

Anousuldnzuuuiads 10.0 (M319 4) Wiskandliiuinnuasnsiaug anudiladsdulelasunis

AUTY F9bAILATIEVATLUUADUVDNEASNSInglTaRAnNA@ay t — Test Wu31 P<0.05 (0.00) ka@MIIINNS

ausHinuasnsiauiinTuegsitedAgneadiniisedu 0.05(»15749 5)

A15197 6 AZLUUEDUVDUNYATNTIUNITUNISHNBUTH

i Fo-urmana AZLUUNDUDUTY AZLUUNAIDUTH
1 UNIIPITIU VOETN 6 10
2 wesuesay aulve 5 10
3 wNad ynh 5 10
4 unavlnden Y 6 10
5 wnarninfing sy 6 10
6  welusidng Sunidu 6 10
7 ws@nviatd asines 7 10
8 uwandus lilesy 6 10
9 UNWYT NawA 7 10
10 uauuLau usiagy 8 10
11 UINEIUN LEAUNTI 5 10
12 wedw arunsdly 6 10
13 u9asd aula 7 10
14 weduen menesn 7 10
15 Ugadv@ ATNeY 7 10
16 WNEINIATAL JUNTIN 9 10
17 UNEIIEUT ALY 10 10
18 UNANITIUIA A3 6 10
19 wweAnNs ALAA 6 10
20 wEnLOueeY lusuien 6 10
21 ilsavideyas Aumdn 5 10
22 UWENTI WAINBIUA 7 10

45



i Fo-umana ATLUUABUDUIH ATLUUNREIBUTH
23 wsanla ey 8 10
24 U9NE @OUIUNS 1 10
25 wsananil lulne 7 10
26 UNION lanvu 8 10
27 WEIANa LA 6 10
28 uNaln @il 5 10
29 wwamdaT veslasiy 6 10
30 WsENweY nsily 8 10
31 WIPUTIIU S5y 2 10
32 WgUNIY NLUIA 9 10
33 UIITY N9IRDULEN 5 10
34 uNaEnveiy wi 6 10
35 WNENIUUNSRUY WS 5 10
36 WLNATU AR LA 6 10
37 UNEINUNITI FINDY 8 10
38 UNAIITIAL JUALWDY 7 10
39 yieduad Vunes 7 10
40 wNASUVIBN FUUTRY 4 10
41 wNanNass Uuygy 8 10
42 UNNANITUNT NONIUA 5 10
43 WY 9L 7 10
44 WY NUWN 6 10
45 wedauny lavau 5 10
46 wEUsUNsInY yadyns 9 10
47 unNeAiNa ALLDIAIuLIY 4 10
48 unalala uniAu 7 10
49 UPANI ANATUU 8 10
50 WNTAUT NINUN 5 10
51 wggnay el 7 10
52 wgdwdy Navnge 5 10
53 WNEATIEIESI Loud 6 10
54 ueUsENIn waigeou 7 10

46



1l Yo-uana AZLUUNBUDUTY ALUUUNTIDUTY

55 uENIAL uATn 4 10
56 u1gls laveg 7 10
57 wionlw wonUszlau 8 10
58 wEme wulve 7 10
59 weaUne udy 5 10
a319dl 7 Msliessinzuuuaeurenunsnsiagldadfnaaeu t - Test
ATLUUADU n mean S.D. t df sig
ABUBUIY 59 6.29 2.59 17.7 58 0.00%*

A9BUTY 59 10.0

A15USZLAUAIUNINDTAVBINITBUSY NNNITIATIEANIEDA NUIT LNBATNT HSUAIIUNS
walalusgaunnlunniu (M1379 6) taun

n. NM3UJUANUYRIAMLTINU
1.N115A9USU N5aInLslou NMSUSEYIFURUS WU LNeRInsiAuRawelaluseauunn

'
1 a

fgneady 4.71
2. anunIneusy WU inwmsnIiauianelaluseivinniian Anade 4.63

3. N1139AUINIT 8191F kABLATEIAN WU nwasnsiauianelalussduuiniian

Aade 4.75

4. Tawsimyunsal/desng 9 wuin inwmsnstimnufianelaluszivanniian eede 4.69
5. Bnseusilunmsi wuin inwesnsianufienelalussduanniian Aade 4.77
v, $uilowuariSnisuszyy
1. (HNZEUAIUAINAIANIIVBLNYATNT WU Lnyasnsiianufanelaluseduuin
Aade 4.38

2. WennssiuauieanislunisinlUu juReu wudn ineesnslianuianelaluszeiu

WNAign Aty 4.77
3. Wemdnldngauuazaonndasiunanans nudn tnwasnsiianuianelalusedu

Wniign Anadey 4.79
4. svpeaIn1sdn (1 3w) danumangay wudn ineesnsianuiisnslaluseauunnian

ARy 4.85
5. 1NaUTENOUNTaUTY WU inwnsnsiianuienelalussduanniian fvade 4.79

47



a. M3lasuanuiuaznisiinuiannisausuluuszgnaldauass
1. inwnsnsidilandnnisveadeniniseusuinndesifisdla nui tnwnsnsdiaiy
fanelaluszduanniian Aade 4.85
2. flomniseussiivenuduasUszaunisalliinunsnaifiodn wud inunsnsiiaiudis
welalusedusnndign eede 4.81
3. Inwmsnsasnsathanuiildliuszendldinntesifiodla wuin inuasnsiiaan s
welaluseiusnilan Aade 4.88
1. nmswideFesluniseusy
1. weluladvesnsuivnisinussluufoanudasnuasnstamuesnisidinelulad uas
BuAtym wui inwnsnsiianu feelaluseduanniian Aade 4.85

A13197 8 Anufisnalaluwsazinuvesnsianiseusuges “maluladnmsulssuiinuaznisnain”

79075 ALRAY R SYAUAIY
ey AL
NP

n.NsUHURMUTBIANLYINILY

1. M39pusu NMsameilou MUsenduiug 4.71 0.46 1nitgn
2. anuiidnousy 4.63 0.49 1nitgn
3. M3IAUINT 913 UazLATESH 4.75 0.44 1niign
4. Tawsiryunsal/desing 9 4.69 0.47 1niign
5. Bnseuslunmsiy 4.77 0.43 1niign

9./ LA UTY

1. NgaNaUANNAIANIIUBIU 4.38 0.38 N

2, Lﬁawﬂmqf"’fum']uéfaqmﬂumiﬁﬂﬂﬂﬁﬁamu 4.77 0.43 1niign
3. ileminldmnzanuasaenndosfundngns 4.79 0.41 niian
4. s¥ueaIsda (1 ) danuvansay 4.85 0.36 1niign
5. 19Na13UTENaUNITOUTY 4.79 0.41 mﬂﬁqm

A. M3lasuanuiarn1siiauIannseusuluUszenaly

U3

1. vudlandnnisvenilemniseususndenidieds 4.85 0.36 1nitgn
2. flovnseusufiuaruduardsraunisalldvidiods 4.8 0.40 1niign
3. iuanmsehanuiildlulszgndldunndeniiiess 4.88 0.32 1nitgn

4. PINFIWIIVBLS 9 UNNTAUSTY

1. welulagnsudsguiinuasnisnane 4.88 0.32 WINign

48



AgUnanIsANliueN N1seusunenInImalulagnswlssumiauasn1snain Sinwnsnsisu
3UTH 59 318 M3UszunansBouilaglduuuneaey neullneusufiiiiineusldrzuuuads 6.29
ndansfinevsuiissidunalaglduuunaaeuiin wuinditfineusuldnrzuuuade 10.00 Welinse
AzLUUdRUYRLNYRSNIIneldatianAaay t - Test WU A1 t-Stat U1NATIAN t-Critical kansdNITBUTY

Y

iinwnsnsianusiivdueiiduddgmneatansegsiu 0.05

AyUnansITELaTdaLEUBLUY

[
N [

nageuaziaumaluladnisndniaasugialulsadeuseatosiuidminfivaylan 3
Tssdoudulssfoudnduuuumaluladlsnoundniindansosfianunsomuaugumninayauiures
Tsa3ouiindnluif@ shldanunsondaiinldnaonid dudueu ileunaiay 2564 Sufteuiiuiau 2565
wisoonidu 2 Aanssu Ae Aanssuil 1 mamenenauslifuinunsnifenisousy 2 néngns Ae
ndngms MaifinlszAnsamuagnisvenenansdadiaiassgialuiiuiidslsuieudindaaiosnsy
WIMSINYAT ANYAINSIUITUNITEUTH 52 518 MsUsailiunanmsiseusiagliuuunagey neulnausuy
ilneusuldnzuuuiade 5.81 vdmsineusuiussidunalagliuuunaaeuiin wuirgiiidneusald
AzuULIRAY 9.19 ol gvinzuunauveanuasnslasliaiainaaeu t - Test nud1 A1 t-Stat 11nnA
A1 t-Critical wansdnnsousuviliinunsnsdiauifiuduessdifoddynisadnfsedu 0.05 uas
wanansmalulagnisuusgdiinuazniseana dinvasnsidnsuniseusy 59 918 msUssiliunaniaisous
Tnglduuunaaey neullneusufiirfneusuldazuuuiads 6.29 wdsnsineusuiiszidunalagld

v v

LUUNAABULAY WUINHNENaUsularswuLLas 10.0 WI9IATISRALLUUADUVDLNEATNS InelTaD A

e

nAEey t - Test WUI1 A1 t-Stat 4INNI1A1 t-Critical kansdNseusuinliinunsnsliausiiudueg

'
aad U

ffedndmeadnfiszdu 0.05 s 2 ndngnaililfinsasnsiifienudifindu S1uau 111 910 Wiayys
anunsnadandndug 5 wanfus Wun Wegvydenuis dideyaydiagulng daymysiaesud
ﬁ’lw%ﬂﬂmﬁi”}QLﬁmﬁwHﬁﬁ way ﬁflw%ﬂmuml,ﬁmgmﬁw Fanwnsnsanusandniinymyduiteasnssels
Tfumaeslidlesaniinyguydndudieilinandaliss nswandinyuyidaduedwmadonlidy
wnwasng Aanssudl 2 lsafeuduuvulsadouindaaieznsinnnnuasluiuiidmindualan 16
nandadavydvienun 1,300 foudelssdou Wudoyanandaudlailismiedunisé wud wn
nensnsvenananduiingn inensnseslisngldans 37,365 vindeseunswdn BCR 3.4 windmey
WDuinwirs nNwRINIEiiselaans 21,765 umsiesoun1suan BCR 2.0 M5SmnesaNEnTinT 2 WuU
inwnsnsiiilsusnsenandniinanaziiinlsunnni Aanssudl 3 msvenena lsadourfindanios i
nsveneraavaa 3 Tsadoud 2 Tsadeu Wesmninwnsnsillsadousguds Jadunisvefndsgunsal
AUANLULFIRTee we Galiladniunismevinsudssinadmsunisaniiunis dwdn 1 lsudeu 9z
Hunsveeyiifaulszanaiiiedatofndamuuuuresnsuininislasresutssanmann essdnmsuinis

druiuatulasans iy Ingaviauavalile asrnsusMsauiualngn

49



LI
Tuwneilsaieudunuulsndouiindaniosnsuisnanuasluiiuiifandafivalandsdinng
wnzAsaTiaymy S1uau 1,000 feu Siliidanga eediasdaniaUssanaiudl 20 wwiou 2565 was
fosdinisveonamaluladifiedwiomaluladldtuinuasnsluiiuiiniauiionsudnefienininde
Uspndunius viesulssinaiiativayunisinisgunssimunuuuudeaies luiuilsaSouveanymans
dielnunsnsluiiuilddinnisgunsalmusuuuudieiey fefueunuasnsiesuasdannsnuumes

Seuslsnsousuwuulsaieuiindanseensuivinsinunsuiiuiladndoe

50



nagaunazaumalulagnisudnviarsegialulsauiousaasesnunswingluie
Testing and Development of Economic Mushroom Production in Smart Greenhouse

in Sukhothai Province

WNETIAUTERY Uedans u19InsIa Adudlan winase aeueglng
UNAUDY BUGNY
Miss.Duangprateep Maliduang Mrs.Kultida Donyuprai Mrs.Wipawan Duanmesuk
and Sanong Amaroek

UNANED

(% ]
~ )

nagaunaziunaluladnisndndiaiasugialulsasoudaaiosiuidminglois dnduny
sEninefieunatny 2564 fufeuiiuian 2565 Wisaswradieudnisiinussavnmnisuaaifinuadi
ayululssdeudaaiezueinsuinnisnuns sen1saienenvenenamalulagnisnaniauiainggiu
TulsaSoudanorransuivnnsinuasiuiainisuusiudinuasnsuazsauls uaziloasnunIavienuan
< [ a a = ! Y 1%
wazuUsguiiauainggu wiadu 2 Aanssu Aanssud 1 msatenennuiliiuinynInsmenseusy
2 ndsgns fie nstiiuUseansninuasnisvenenansHandintasegnaluiufidielsuseuinda3ensy

Fwnsinens wazwalulagnisudsguiiiouaznisnan dnsussifiunalaglduuunaaouidin wuln

'
Y a

nwasnsiauiiindy Aanssud 2 lssdaudunuulsaiouiindanssznsuivinisineasluiuiidew s
glotie Lavihnsndniiau1ainggiunmun 2,000 feuselsuseu tiudeyanandnwnltiladvinedy
M3 WU MnnasnsVIeRananduinan inuasnsazlselaans 23,480 vmseseuniwdn BCR
& v a o v a v A < & & & ag v a
1.8 Winweigguaansaainanduela 1 wdndue Aeurusiauai waueindumanlvinandn

@ =2 I IS A Y
I3 lue@nyadenluduinensng

Abstract

Testing and Development of Economic Mushroom Production in Smart greenhouse
in Sukhothai Province operate from October 2021 to March 2022 created a learning center for
increasing the efficiency of Bhutan Fairy Mushroom production in smart greenhouses of the
Department of Agriculture. Transferring and expanding the production technology of Bhutan Fairy
Mushroom in smart greenhouses of the Department of Agriculture has been developing in the
abovementioned frame time, including processing to farmers and interested parties in order to
create a network of Bhutan Fairy Mushroom producers and processors. Thus, being divided into

two activities. Activity 1 is basically the knowledge to be transferred to farmers through two

51



trainings after the formula, which is to increase efficiency and expand economic mushroom
production in the area with the Department of Smart Mushroom House. Moreover, agriculture
and mushroom processing technology and marketing was taken into account as well. The results
were evaluated using the original test. It was found that farmers had increased their knowledge.
Activity 2 Smart Mushroom House Model, Department of Agriculture in Sukhothai Province was
able to produce 2,000 black ear mushrooms. In addition, it was found that if farmers sell their
produce as fresh mushrooms, they obtained a net income of 23,480 baht, BCR 1.8. Bhutan Fairy
Mushroom are able to create one distinctive products namely sour mushroom. Bhutan Fairy
Mushroom is a mushroom that produces fast yields as an alternative occupation for farmers.
Key words

Smart greenhouses Mushroom Processing Marketing Lower Northern Thailand
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Mushroom Control @ Rayong

A. Senanarong

Agricultural Engineering Research Institute,
Department of Agriculture, Thailand
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Abstract

Test and development of economic mushroom production technology in smart
greenhouse consist of Pleurotus production in the department of agriculture's smart greenhouse
at Nakhon Phanom provinces such as Oyster Mushroom (Black), and Phoenix Oyster Mushroom.
They were settled and controlled the temperature more than or equal to 27 celsius at relative
humidity not less than 75. In the first round, inputted 2,000 Oyster Mushrooms (Black) which were
full of growth fiber and ready to simulate flowers. On 2nd and 7th May 2021 collected the
production, 7 - 30 September 2021 there were total productivity of 149.8 kg and an average
amount of 82.4 g/piece had found flowered mushrooms that got affected by high temperature
and super low humidity at the smart greenhouse more than expectation of first and second
flowering. The outcome led to poor flowering development, low productivity, green fungus, and
black mold after one month of 184 pieces. On 13th June 2021 inputted the 2,000 Phoenix Oyster
Mushrooms and accumulated productivity from 18th - 25th September 2021, the result was
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303.19 kg and an average amount of 151.6 ¢/piece. Therefore, it showed Phoenix Oyster
Mushrooms that was delayed one month. They would generate more productivity because, in
the flowering phase, the sample would grow along with a more suitable temperature and
humidity.

Second round, Phoenix Oyster Mushroom production in a smart greenhouse with different
periods by inputted 1,000 pieces (Sample 1) on 19th November 202, collected productivity from
24th November 2021 - 26th April 2022, Total yield was 139.34 kg, average at 139.4 g¢/piece, and
import test in comparison house 500 pieces, there was total productivity at 77.28 kg, and average
at 154.56 g/piece found that mushroom with green fungus and black mold after flowering has the
low possibility to happen in very low temperature. It showed lower green fungus and black mold
less than summer and rain although, some periods which were greatly low temperatures also
caused damage. It made Phoenix Oyster Mushrooms flower and grow. On 26th November 2021
inputted 1,192 pieces (Sample 2), from 29th November 2021 - 22th April 2022 collected total
yield at 201 kg, average at 146.35 g¢/piece, and test in comparison house 258 pieces, collected
productivity from 29th November 2021 - 22th April 2022, total yield 42.31kg, average at 139.99
g/piece found that mushroom with green fungus and black mold has the low possibility to happen
because of cold weather. It showed less pollution than summer and rain. Third round, on 11th
January 2020 inputted 500 pieces (Sample 3), from 15th January - 12th April 2020 collected total
productivity at 22.31 kg, average at 22.31g/piece, and inputted 610 pieces in comparison house,
total yield at 32.82 kg, average at 53.80 g¢/piece found more mushroom with green fungus and
black mold after flowering than the first and second round. In comparison, it would have more
possibility of fungus and black mold than a smart greenhouse because of unconstant weather)
which affected more pollution than winter.

Phallus indusiatus production in the smart greenhouse of Nakhon Phanom province plated
Thai variety (K8) which was set temperature more than or equal to 27 celsius at relative humidity,
not less than 75 in a specific area ( Length x width x height) 0.5 x 1.0 x 1.8 m. Using special
material, dry bamboo leaf: small chopped coconut: raw rice husk ration with 2 : 2: 1, bringing leaf
and chopped coconut soaked water one night then mixing all materials, and combining with sood
soil: manure: coconut flake: black rice husk ratio with 2: 0.5: 1: 4. Mixing them together and using
them on steps, first-round from 1st April - September 2021 planted sample 1 in method with 8
steps, tested them in the mushroom house five layers and comparison test outside 3 layers, on
2nd June 2021 fertilized 20 days, on 22 June 2021 the mushroom flowers, from 23 July - 5 August
2021 collected first-gen productivity, from 23rd August - 10 September 2021 collected second-
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gen yield, the distance between model 20 - 25 days, the result from testing in smart greenhouse
showed total 409 flowers, the total raw weight of both at 2,139 ¢, average at 427.8 g¢/layer, total
dry weight at 329.08 ¢, average at 65.82 g¢/layer, and average flower at 81.8 per layer. The test
outside the house with 3 layers showed 360 flowers, average at 120 per layer, average raw weight
at 381 g/layer, total dry weight of 175.85 ¢, and average at 58.6 2 g/layer found better production
because of more suitable temperature and humidity than outside the house. On 13th July 2021
plated outside the house, on 2nd August 2021 flowered mushroom, on 5 September 2021
collected the first-gen productivity gained total fresh mushroom at 573 g, average at 143.25
¢/layer, raw yield at 88.15g, average at 22.04 g¢/layer, total 116 flowers, and average 29
flowers/layer found fiber and node of second-gen did not develop flowering for gathering
productivity because of lacking ability to control temperature and humidity. As for the 2nd round
of October 2021 — April 2022, the cultivation of K8 is carried out to open the flowers in the smart
mushroom greenhouse. The same breeding material, However, the soil formula for growing
bamboo pulp mushrooms was further tested. To find a way to increase the size of the flower to
make it larger, 4 formulas: formula 1, good soil: manure: coconut flake: gypsum: lime: black rice
husk, ratio 1: 1 : 1: 0.5 : 0.5: 2 mix well and apply according to the procedure, formula 2 good
soil: manure: coconut flake: gypsum: lime ratio 5: 2 : 3: 0.5: 0.5, formula 3 good soil: manure:
coconut flake: gypsum: leaves Chamchuriratio 3: 1: 2: 0.5: 1, formula 4 good soil: manure: coconut
flake: Gypsum: lime: Chamchuri leaf: mushroom supplement ratio 2: 1: 1: 0.5: 0.5: 1: 2 kg found
that after opening the black plastic mycelium grows very well. Especially formulas 1 and 2, but
7-10 days after opening the black plastic, the white mushroom mycelium disappeared. and did
not develop into a mushroom nodule. The reason is likely to have encountered too cold weather.
Due to the K8, it is a species derived from the south. which has 2 weather seasons, which are
summer and rainy season when cultivating in the upper northeastern region with winter thus
affecting the culture which has solved the problem by making the cover frame to make the
temperature warmer to stimulate new flowering and found that the white fibers began to grow
new as before. and can bloom can collect products during 25th March 2022, but the amount of
flowering is not much as in the past cultivating experiments at the beginning of the rainy season,
the good thing is that the flower size is larger than before. Formula 1 has the best percentage of
mycelium in all 4 cultivars, resulting in the highest yield of fresh mushrooms, a total of 275. 5 g,
the dry mushroom yield of 55.8 g, total flowers of 38 flowers, an average raw weight of 68.88
g/layer, average dry weight 13.95 ¢/layer, average 9.5 flowers/layer, followed by the second

formula with the best percentage of fiber walking of all four cultivation layer, but when
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experiencing the cold weather continuously for a long time white fibers have shrunk and did not
develop into a mushroom And at present, there is still some flower development. Series 2,
Formula 4, 1 layer, using strain K8, seeded 28 January 2022 after 20 days of stimulation treatment
with black plastic fibers, and it was found that there was an improvement. of fine white fibers But
because the cold weather continues until March 2022, the problem is solved by not opening the
black plastic. to maintain a higher temperature inside the culture layer and can collect the
product on April 17, 2022, but the yield is not much solved by stimulating new white fibers again.
88 ¢ per layer, average dry weight 13.95 ¢ per seeding layer, average 9.5 flowers per layer, followed
by formula 2 with the best percentage of fiber walking in all 4 seeding layers, but when faced
with continuous cold weather for a long time white fibers have shrunk and did not develop into
a mushroom And at present, there is still some flower development. Series 2, Formula 4, 1 layer,
using K8, seeded 28 January 2022 after 20 days of stimulation treatment with black plastic fibers,
and it was found that there was an improvement. of fine white fibers, because the cold weather
continues until March 2022. The problem is solved by not opening the black plastic. To maintain
a higher temperature inside the culture layer and be able to collect the product on April 17,
2022, the yield is not much solved by stimulating new white fibers again.

And the referenced inoculum of K8 from Songkhla Agricultural Research and Development
Center The inoculum was inoculated into-mushroom lumps that had undergone sterilization. It is
growing slower than in the south. But when brought to a warmer temperature condition, it was

found that Fibers grow faster than before.
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Abstract

A study on testing and development of economic mushroom production technology using
smart greenhouses in Buriram province was aimed to establish a learning resource for increasing
the efficiency of mushroom production using smart greenhouses of the Department of Agriculture,
transfer and expand the technology of mushroom production and economic mushroom
processing in smart greenhouses of the Department of Agriculture to farmers and interested
parties, and build a network of economic mushroom producers and processors to reduce the
negative impact from drought crisis and the impact of reduced income caused by the coronavirus
(COVID-19) pandemic. This project was carried out in the area of the Royal Plant Production Leamning
Center, Buriram Agricultural Research and Development Center starting from October 2020 to March
2022. A greenhouse of 4x6 meters in size was built and equipped with an automatic climate control
system inside the greenhouse. A humidifier that used the air inside the house to recirculate and control
temperature and humidity was installed. The yield of Yanagi Mutsutake mushrooms was determined
within the greenhouse for 2 rounds. The first round was from April 21, 2021 to January 31, 2022 being
obtained from 2,500 cubes, yielding a total of 100 kilograms, with an average yield of 10.09 grams per
piece/bar/cycle. In the second round of yield determination, from February 14 to March 31, 2022, the
yields of Yanagi Mutsutake mushrooms from the smart greenhouse and conventional greenhouses were
compared at the same rate of 500 cubes. It was found that Yanagi Mutsutake mushrooms from the
smart greenhouse yielded 1,540 grams, with an average yield of approximately 9.6 grams/cube/cycle
while the yield from conventional greenhouses yielded 595 grams, with an average yield of about 7.6
grams/piece/cycle. The yield of Yanagi Mutsutake mushrooms obtained from the smart greenhouse was
approximately 2.5 times higher than the yield from the conventional greenhouse. The technology was
expanded and transferred to 100 farmers in Buriram province. One group of farmers, Ton Boon
Community Enterprise Farmers Group 1, has successfully applied the technology derived from
this research into practice in their farms in Sai Ta Ku Subdistrict, Ban Kruat District, Buriram

Province.
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Abstracts

Testing and development of economic mushroom production technology in smart
greenhouses Implemented in the area of the Plant Production Learning Center according to the
Royal Initiative New Theory, Nakhon Ratchasima Province, Non Sung Agricultural Research and
Development Center between October 2020 and March 2022. Objective to create a learning
resource for increasing the efficiency of mushroom production in smart greenhouses of the
Department of Agriculture, to transfer and expand the technology of economic mushroom
production in smart greenhouses of the Department of Agriculture, including processing to farmers
and interested parties, and reduce the impact of drought and the impact of income from the
COVID-19 epidemic. Complete the construction of a smart mushroom house, size 4x6 meters.
Inside the house, use automatic climate control. There is a humidifier that uses the air inside the
house to recirculate that can control temperature and humidity. Bhutan fairy mushrooms were
tested in the house for 2 rounds, the 1st cycle, from April 27 to October 31, amount of 2430
cubes, yielded 422.7 kilograms, with an average yield of 174 grams per piece, when compared to
the yield obtained from normal houses of farmers with lumps. The same mushroom cultures
yielded a total yield of 347.3 kilograms, an average yield of 143 grams per batch. The Smart
Mushroom Plant yielded 21.7 percent higher than the Farmer's Mushroom Plant. The second
round, inoculated mushrooms were brought in on November 17, 2021 to March 27, 2022, yielding
a total yield of 337.4 kg, an average vyield of 123.1 ¢ per bale, and a farmer's mushroom house
with a total yield of 342.6 kg, an average yield of 125 g per bale. From the results, it was found
that, the relative humidity control system inside the house is not working well enough. The
relative humidity inside the smart mushroom house was lower than the relative humidity suitable
for the flowering of fairy mushrooms, dry the mushrooms. Therefore, the control system inside
the house should be improved to increase the relative humidity inside the house and should be
covered the side slant of the house has been thickened to prevent the wind from blowing into
the house. From the results, the technology of economic mushroom production in smart
mushroom houses and mushroom processing through training has been transferred to 100 farmers

in the area. It was found that farmers were very interested.
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Abstracts

Testing and development of economic mushroom production technology in Intelligent
mushroom house Implemented in the area of the Plant Production Learning Center under the
Royal Initiative New Theory, Phetchaburi Province Phetchaburi Agricultural Research and
Development Center Between October 2020 and March 2022, the objective is to create a learning
resource for increasing the efficiency of mushroom production in Intelligent mushroom house of
the Department of Agriculture. To transfer and expand the technology of economic mushroom
production in Intelligent mushroom house of the Department of Agriculture, including processing
to farmers and interested parties and to reduce the impact of drought and the impact of income
from the COVID-19 epidemic Complete the construction of a Intelligent mushroom house, size 4
X 6 meters. Inside the house uses automatic climate control. There is a humidifier with an
evaporative cooling pad that recirculates the air inside the house. The fan blows air through the
evaporation plate, where water is continuously discharged. A 30 cm drip irrigation system s
installed above the walls of the house on all sides. except the front Install control systems and
control equations. It uses the AMT1001 temperature and humidity sensor and is equipped with
an loT system for temperature reporting. Relative humidity inside the smart mushroom house
and loT cameras to view mushroom growth and monitor humidifier operation.

Pleurotus butan production in the Intelligent mushroom house factory of the Department
of Agriculture in Phetchaburi Province Pleurotus butan were tested in the greenhouses, divided
into 4 batches, compared to the yields obtained from the farmers' regular greenhouses during
the same period, namely the 1st batch from July to October 2021, amounting to 1,800 pieces,

yielding 232 kilograms of mushrooms, with an average yield of 129 per piece. Gram had an average
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income per production model of 16,062 baht, and a net income of 3,653 baht, compared to the
production from normal greenhouses of farmers in the border patrol police headquarters joint
development project. To operate according to the sufficiency economy philosophy of Naresuan
Camp, Cha-am District, Phetchaburi Province, the amount of 5,000 mushroom lumps yields 600
kilograms of mushrooms, with an average yield of 120 grams per piece, with a net income of
2,000 baht, and Nong Ta Taem Subdistrict Farmer's House. Pranburi District, Prachuap Khiri Khan
Province A total of 5,000 mushroom lumps yielded a total mushroom yield of 592 kilograms, with
an average yield of approximately 118.4 grams per piece, with a net income of 1,440 baht. Smart
Mushroom Plants yielded 7.50% and 8.95% higher than agriculturists, respectively. It is more worth
the investment than an agricultural mushroom factory. From the results, it was found that The
relative humidity control system inside the house is not working well enough. The relative
humidity inside the Intelligent mushroom house was lower than the relative humidity suitable for
the flowering of fairy mushrooms. dry the mushrooms kinked mushroom incomplete mushroom
Therefore, the control system inside the house should be improved to increase the relative
humidity inside the house. especially during the months of November to January. because during
this period there will be strong winds Intelligent mushroom house, Department of Agriculture
During March 2022, an average of 7.6 units of electricity will be used per day.

Training on increasing efficiency and expanding economic mushroom production in the
area with Intelligent mushroom house, Department of Agriculture Able to transfer technology of
economic mushroom production in smart greenhouses and mushroom processing to 100 farmers
in the area. through the training process It was found that farmers were interested in the Smart

Mushroom Plant of the Department of Agriculture. and farmers have a high level of satisfaction.
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Abstracts

Testing and development of economic mushroom production technology in smart
mushroom houses in Nakhon Pathom province. The objective is to test the cultivation of
mushrooms in smart mushroom houses and to transfer mushroom production technology in
smart mushroom houses of the Department of Agriculture. Operated at the Nakhon Pathom
Agricultural Research and Development Center. Kamphaeng Saen District Nakhon Pathom
Province in 2021. There are 2 steps, step 1, build a smart mushroom house with climate control
system in the house, step 2, test the cultivation of Bhutan and oyster mushrooms, along with
transferring the technology of mushroom cultivation in the smart mushroom house from The test
found Bhutan mushrooms can yield 4 months, yielding a total of 499 kg of mushrooms, with
partially damaged mushroom lumps, leaving 3,300 lumps of mushroom vyielding a total of 3,300
lumps, representing 94.28, an average yield of 151.21 ¢/lumps, and an average harvest of 4.97 kg
per day. During the mushroom production period, the average temperature in the house was
29.36 degrees Celsius, and the mean relative humidity was 86.96 percent. For oyster mushroom
cultivation tests, it was found that oyster mushrooms were able to yield 4 months, yielding a
total of 559.90 kg of mushrooms, leaving 3,200 lumps of mushrooms with a total yield of 3,200
lumps or 94 percent, yielding 172.39 ¢ per lumps, with an average yield of 4.52 kilograms per
day.The average temperature in the house was 29.97 degrees Celsius, the average relative
humidity was 86.87 percent, and technology transfer training could be arranged. for farmers and
those interested in the area, amounting to 2 courses, namely the course on economic mushroom
production technology in smart muchroom houses, Department of Agriculture and the course on
mushroom processing and marketing technology. The target people, farmers and those interested
in the area, totaling 100 people. Farmers accept and are satisfied with the technology of

mushroom cultivation in smart mushroom houses of the Department of Agriculture.
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Abstracts

Testing and development of economic mushroom production technology in an intelligent
house implemented in the area of the Plant Production Learning Center according to the Royal
Initiative New Theory, Chanthaburi Province, Chanthaburi Agricultural Research and Development
Center between October 2020 and March 2022. Objective to create a learning resource for
increasing the efficiency of mushroom production in smart greenhouses of the Department of
Agriculture, to transfer and expand the technology of economic mushroom production in smart
greenhouses of the Department of Agriculture, including processing to farmers and interested
parties, and reduce the impact of drought and the impact of income from the COVID-19 epidemic.
Complete the construction of an intelligent mushroom house, size 4x6 meters. Inside the house,
use automatic climate control. There is a humidifier that uses the air inside the house to
recirculate that can control temperature and humidity. Bhutan fairy mushrooms were tested in
greenhouses from 19 July to 25 October, amount of 2,000 cubes, yielded 346.9 kilograms, with
an average yield of 178 grams per piece, when compared to the yield obtained from normal
houses of farmers with lumps. The same mushroom cultures yielded a total yield of 267.7
kilograms, an average yield of 136 grams per batch. The Smart Mushroom Plant yielded 29.6
percent. The relative humidity inside the smart mushroom house was lower than the relative
humidity suitable for the flowering of fairy mushrooms, dry the mushrooms kinked mushroom
incomplete mushroom Therefore, the control system inside the house should be improved to
increase the relative humidity inside the house and the salan cover should be thicker on the side
of the house to prevent wind from blowing into the house. To reduce the temperature and
increase the humidity of the mushroom spores. And should add vents on both sides of the house
to let the charcoal air to reduce the accumulation of carbon dioxide. From the results of the
results, the technology of economic mushroom production in the smart mushroom house and
mushroom processing through training has been transferred to 120 farmers in the area. It was

found that farmers were very interested.
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Abstracts

Testing and development of economic mushroom production technology in an
intelligent house implemented in the area Prachinburi Agricultural Research and Development
Center between October 2020 and March 2022. Objective to create a learning resource for
increasing the efficiency of mushroom production in an intelligent house of the Department of
Agriculture, to transfer and expand the technology of economic mushroom production in smart
greenhouses of the Department of Agriculture, including processing to farmers and interested
parties, and reduce the impact of drought and the impact of income from the COVID-19 epidemic.
the test was performed on Bhutan fairy mushrooms and white log mushrooms. the 1st cycle,
Bhutan fairy mushrooms were tested in a smart mushroom house equipped with an automatic
climate control system. from 7 July to 30 September, amount of 2,000 cubes, yielded 332
kilograms, with an average yield of 166 grams per piece, when compared to the yield obtained
from normal houses of farmers with lumps. The same mushroom cultures yielded a total yield
of 320 kilograms, an average yield of 160 grams per batch. The Smart Mushroom Plant yielded
3.8 percent. The second round, inoculated mushrooms were brought in on October 11, 2021 to
February 10, 2022, yielding a total yield of 334 kg, an average yield of 167 g per bale, and a
farmer's mushroom house with a total yield of 312 kg, an average yield of 156 ¢ per bale. The
Smart Mushroom Plant yielded 7.1 percent. Approximately the same Farmer's Mushroom Plant.
The third round, Log white fungi mushrooms were tested in greenhouses February 10, 2022 to
March 3,2022, amount of 1,500 cubes, yielded 78.1 kilograms, with an average yield of 51.1 grams
per piece, when compared to the yield obtained from a farmer's mushroom house . The same
mushroom cultures yielded a total yield of 73 kilograms, an average yield of 48.7 grams per batch.
The Smart Mushroom Plant yielded 7 percent. From the results, the relative humidity inside the
smart mushroom house was lower than the relative humidity suitable for the flowering of fairy
mushrooms, incomplete flower the color of the mushrooms is uneven. dry the mushrooms
kinked mushroom herefore, improvements were made by installing salan on the side of the house
away from the house. Let there be a gap of 1 meter. let there be aerated charcoal to reduce the
accumulation of carbon dioxide. and planting banana trees in the area beside the greenhouse to
increase shade and can reduce the impact of wind. From the results of the results, the technology
of economic mushroom production in the smart mushroom house and mushroom processing
through training has been transferred to 100 farmers in the area. It was found that farmers were

very interested.
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Abstract

Testing and Development of mushroom (Schizophyllum commune) cultivation in smart
greenouse in Surat Thani province, The objective is learning center of Split gill mushroom
(Schizophyllum commune) cultivation in smart greenhouse and developing Schizophyllum
commune cultivation and processing. Split gill is local mushroom which is popular local
mushroom in the south of Thailand. The split gills have high nutrition and bioactive compound.
They could processed split gills to many product. The split gills cultivation in smart green house
could increase productivity of cultivation. Smart greenhouse is 4x6 meters which could cultivate
2,016 bags (size: 6.5x10 inches/bag) / round of cultivation. The advantage of smart green house
was 1. Embedded system to control temperature and humidity in green house and 2. The internet
of things provided data (temperature and humidity) and monitoring environmental conditions
inside in green house through Line application. The process in Smart greenhouse is house of
fruiting and result of adapt environmental conditions inside green house for split gills cultivation
lead to 1 round of cultivation has 199.34 kilograms in yields and income is 29,901.31 bath, cost
is 10,474.5 bath and Net profit is 19,441.81 bath. From result of cultivation lead to transfer split
gills cultivation in smart greenhouse and create the connection among farmer’s groups of split
gills cultivation through training. The training is comprised of 2 curriculums: 1. Technology of split
gills cultivation in smart green house and 2. . Technology of split gills processing and marketing.
A total 2 curriculums (training with 50 farmers/curriculum) provide knowledge to farmers from
split gills cultivation to processing. A total of 4 farmer’s group participate in training. The result of
training was found that farmer could increase knowledge of split gills cultivation and processing,
adapt knowledge to our production and create strongly the connection among farmer’s groups.
It make farmer’s group with training have alternative way to mushroom cultivation and processing,

which reduce the impact of droughts and Coronavirus disease (COVID-19).
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Abstracts

Testing and Development of Mushroom Cultivation (Dictyophora spp.) in Smart Green
house in Ranong Province, The objective is learning center of bamboo mushroom (Dictyophora
spp.) cultivation in smart greenhouse and developing Dictyophora spp. cultivation and processing.
Bamboo mushroom is a new economic mushroom that is very popular among Thai people.
Because mushrooms have medicinal properties and high nutrition. There are many important
bioactive compounds. In addition, mushroom mucus also has properties to nourish the skin. Thai
people which is popular products from Bamboo mushrooms. The market has a large demand
because it could processed Bamboo mushrooms to many product. The Bamboo mushrooms
cultivation in smart greenhouse could increase productivity of cultivation. Smart green house is
4x6 meters which could cultivate 1,500 — 2,000 grams/shelf. The advantage of smart green house
was 1. Embedded system to control temperature and humidity in green house and 2. The internet
of things provided data (temperature and humidity) and monitoring environmental conditions
inside in green house through Line ‘application. The process in smart greenhouse is house of
incubator to be ready fruiting. Cultivating in shelf, width x length x height = 1.2 x 4.0 x 0.25 meters/
shelf. The average yield is 2,500 - 3,000 grams/shelf, which has a selling price of fresh mushrooms
500 baht/kilogram. Average dried mushrooms 2,500 - 6,500 baht/kilogram. From result of
cultivation lead to transfer bamboo mushroom cultivation in smart green house and create the
connection among farmer’s groups of bamboo mushroom cultivation through training. The
training is comprised of 2 curriculums: 1. Technology of bamboo mushroom cultivation in smart
green house and 2. Technology of bamboo mushroom processing and marketing. A total 2
curriculums (training with 50 farmers/curriculum) provide knowledge to farmers from bamboo
mushroom cultivation to processing. The result of training was found that farmer could increase
knowledge of bamboo mushroom cultivation and processing, adapt knowledge to our production
and create strongly the processing of agricultural products as well as. It make farmer’s group with
training have alternative way to mushroom cultivation and processing, which reduce the impact

of droughts and Coronavirus disease (COVID-19).
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Testing and Development of Mushroom Cultivation (Dictyophora spp. Synonyme: Phallus)
in the Intelligent Mushroom House in Phatthalung Province
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EN) : economic mushroom, Dictyophora spp. Synonyme: Phallus, the Intelligent
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| eshamngsn 3 fAlansu
o Juvio 1 Alansy
e BUsy 0.2 nlansy
e qluri 0.5 fAlansy
e Ginde 0.2 flansu

o luvrointivo filansu

ussy¥ideutntinUs=urtuso
VUA 6.5x10.5 (o SATFNILUAOUABVOA
todidioRgrunnid 98-100 aurnisaIBed uIu
WI5tHIBusnsonBoveonmidutel
idaluiivStyrinnsuuiBongrunnifiod iMuioan 35-45 3u
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0.5x1.0x1.5 IUAS 5:8:HWS:NIWBU 0.5 IUNS
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N13NAARIN 16 nasauwazanmalulagnisnaaGiaAsegialulsaioudandssiundswinings

AUIN N ATTINHUIN
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msRuIni 1 dunulunisainslsaSeudsaadozdmiundaindeliaoiugine (k8) iufidminings
ndui 378N13 MUIUREY (V)
1 AneadulsaseudInses 200,000.00
2 Agunsnivedlsusoudiniuy 48,600
3 arfasmsinussdwsuiuszuuihuarssuuiiRedos 40,661.00
Aelunazneusnlsasauy
4 dArfagnsinwnsildlunsinzdiadeldaneiugineg 26,547.12
5  ardagbiinnglukasnisusnlsusou 12,557.00
s LAY (VW) 328,365.12

A1519WuINT 2 duyuededeUluniswandaiiniloliaieiuglve (K8) lulsuioudaasesnundanis

WNQ
A 31919 IUIURY (UMN)

1 AlsaToUsIRsYY 10,000

2 AaUnIalvedlsasousIRTYy 10,062

3 ANNTLULNIZUUIN 1.5 X 0.8 X 0.2 LUAT (NTEULUAN) 1,017.57

q ANNIZULINZUUIA 1.2 X 0.6 X 0.2 LUAT (NT¥ULTY) 698.95

5 faqunnz Taur guuznin unaudu Bnuldili washuugn 9,720

6 AnfeuLdamin 1,458
SauwILRUNEY (VM) 29,957
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