| p—

_ 075375
WAQNSSUN 15INYAS

=

L A

3027-7183 (Online)



MSRITNARNTINNITLNEAS
Maejo Journal of Agricultural Production

NP
o,? qﬁssu\'\"e?\?@o
AGRICyL TURM

INFANTHARNTINNTINEAT UTD Maejo Journal of Agricultural Production (MJAP) A laeAtuTHaANTIN

A e eve o o Loy o . SN B,
NIINEAT NN ae Ul Sandaaealud A9nnUscatAlNenI s UNTHAIUASEATUNNTINEAIVTANINEITD
funsinees aawindngn Annansel InAee waziindnig weluwazuenaniiiu Anivusiiaineunsilas 3 atiy
Tnaivuneanluneunsey &amnan uaziuaan 2e9nt lngEuafuWativusnluneuNney w.eA. 2562
aqiiusnsanslafunisdniaenidggudeyaresguedAniinisenegaansansing (Thailand Citation Index, TCI)

' o &

U989 NAAMNINNGNT 2 (TCI NN 2) AU NNNIRUE W.A. 2568

Q

ulauegn1sAANNN

FULNAINTTINITANUNTINEAT YF0AIT1BU ) TAEa

¥

Faatun19unEAT 111 wSRnssNLazmnATulad

@

ANUNITNEAT LDUAY ﬁﬁuw‘r‘lugmmu UNnANNARELANgLuWUY (full length article) wUULHaNN (short
communication) mmﬁwmmmﬂaxm@mmi@ﬁmmw’ (review article) ¥3aLNANLTHAY InsunAa1N
o 1 £ 1 Yas aa e A ] 1 a dl ala dl 1 al
sanannazdeslingldFunisfnun vizeegsendenisiansaniief il sansauninen unANeaazilay
Tneldnn nenisanmendannuils uiunAngeasdasinmedmngeion mnunan@awiunisdang iy
fuseriusiasiutataunisnsauilaniwies mnussungnisnugn msldnedingeliaunsndeansladnian

a a o v v 2% o & v = A o 1 o
a1aaztfasnisiiansaniuunaculs anduddssiusudlanasldnwuaziionanstiugudn Iunisasaudla
MRt sngrudaazamedauiiunanuuazaiiunsiusell unacanRRewluansans

o , = Ao = a a ° ° a 1y o o o Aa o
ArAeadalugluunIs@gunINnnIuue (gaaazideaidisluAIwuziin I RTaNAuatu g uFURANNW)
FA1a791 e un19ANNW 3,500 LN Imﬁ@'wuﬁqmﬂmfmmummgmfﬁawmgﬂuuuLﬁmﬁu ABUAZFAGB
% a £% a i’/ dgl 1 = aa & o 1 ] Yo A I =
Ansennui WRsaadssilinumacin wall AvsssuifiaunisinaAsnanazldldsuaulidiazidunsalle o) uas
Tinendasiunisiarsananniniienauiunisiitiu duiudaulaumacuainnsodniaiiannuaanuanuwls
Inelsdi@eAnldane (open access)
d‘ Yo aa 6 Yo U a U a

ynunauiazldfunisanuwarlafunimasauaugnienisiainig Inagnsannqiluaien
Mneadesauau 3 vinu aanuanuanganntiuiarlilaunainanituneeiuiugilssiusunacy Wenunng
AFIRADUBATLA MIATNATMULLEIWAY UTTNTNNTIAIIURNT MIN17A TN LU FINAZAIRNAAINNTAVENAIT

1ty a v o d‘ I o 3 ala &

wazlsisunansaunsuetun il auvdninaeini siiuwaedansans

Wanunanluasansil WueanuAaivaesd@ou Inadiuauiuratangnsans M lunisnmae

Anzganyin ldadiudasiiudauaz 1A i URaTaLIaIAUTNRANITNNTNE AT AN ABUNTE

ARRBEaLANN
INIANTHARNTINNTNEAT ATUSNARNITUNNINEAT NYINEAEULd1S
63 M3 4 FNLUANUBINS BNaduNIY Aandndesluad 50290
GG jap@miju.ac.th Viu sl https://li01.tci-thaijo.org/index.php/japmiju
Tnadwy +66 5387 3618  n3@ns +66 5387 3628



=
nlsnen

a = a o [INS-74
83N13UANAINENATILNTA
ADALIAATUENARNITNNINEAT
POIAULARDITNAANITNNNTNHAS
909ANARIIANTE P9I LaseyAa

USSUNENS
faqtAans1anged Ayt weyuen

L
USSUNENNSTH T
faatAansIansed A unting wiadu
81979¢] A9.4MINA BNAULAEN

Na9UTITUIENIS

ANER9IANTET A9.A1IY YN
ANGRINANTE AT.NNA LAATAL
Adnsanse as.laszen Fan5eA
ANaRIAn3e M3.0710g sTle
ANEAT1AN3E AT ANRESANA e
ANARINAN3E AT ARTHIAR §29TOUNH
9R9ANANTIANTET AT GTR MARILlTzIATY

FA9ANAMNINAIE AT.LARA Lﬂiﬁmzﬁm

k7 s = a K]
RNTUANAMNTIRNTE AT.QETC LUNEN

WA aeLTe v
UMINLNFLTBULAL

WA Aedee vy
NuIngae Ll
NWINENaELNlS
UNINLNRLINZLN
NUNINLIAUNEATAAAT LU
NUNIMNENRLUNEAIAVART LU

TIANAAINATE AT.NANA WINTVN NWINENALUNHATANARNT NIUNIUAL

09ANAMTIA9E AT.UgeNa ANYIN NAINLNRLNEATAIRAT NOLNILEAU

FR4ANAMINANTE AT.ANDAN FLAAAINITN ANINLNREINEATANANT NIUNUAL

$9ANARTIAN3e AT aYEde Smiltan WuANefe Tl
IRIANANINANTE AT.QINA LATHTLAT NnAnenaeses o
709AARINAN5e Ma.dgn Tnannand wunaneaeden v

989FANARINANTE AT EA LTANE AMINEATRUIAY

2A9ANAMNINANTE AT.NIZANG Anelszann NWINLFIUIAT
799FANANTIANTE AT.0UTR WALINNT WWNINYIAEFIUAUATUNT
T4ANARTNANTE ATLLEYANNA BeflIviadg WMANENAEq LI a3IuNE 9T

FR9ANAMINA3ET AT.T5 ATMUTWET WuANefen A lLIAENTNIAR RN

sasFnansansel a2.ANEAN BImas NAneNanudld
909A18R91AN3 A3 FFTI AAFANA AMINLREUNTS
seeAansnanse s Jezdng TGN N NAINTINNINE AT
JiaiAnans1ansed s Asdmil afingu NUNANA TR
Jaaeransnansd as.Asng Teafiung N ANENReulY
HatANan31An9el AT WA FinapziA NInenauudla

AMMEZNTINNITALHEUNG

faqaAang1ansel asdey waziloynn WA WA

waAauaading fuaui UNANNUT FiTiines



= ' | ar
LTRNENT ... LANY
MAEJO JOURNAL OF AGRICULTURAL PRODUCTION

o a

ATARYINUEEWNNTINU 0191 INAANIINNNINEATTALANTR ARt Tun1enas Ty nviaulemauda

[%

L e

Tuatfuifaqiiuil (U9 7 189 2) 219413+ ladnisdiunlasunasussansnisaasansans galud ialiaanadas

AuaniunisafifaqiiuideanaaesginBunsnanisazunieluladdnil s aaaiazdasinengaunisaliay

2 ° v A a a a v & 4 o A a ] ] v v a8 aa
@qmﬂuluﬂ’]im\ﬁm"hmmumu LUANATNWANTUILAAUNUIT ANNNINLTTIUIENITNN un@ﬂmmi%ﬂu@mmmz

|
a

WMHNNZAN WINLANAD 1194194 229b3 N FaNa s WL uu U2 dnsannwunngatn Tuga9 981N uun

N13RFUANNIINANTNEAT LA SURIAINNAAFUANNNANLYINU L191ATeUIND9AINA1 TN l1NN97D A AR NIUAS LA S

o

= v = = a XA o - = ,
NRINADAAUTU 3178174 ’Q\?’ﬂf]'ﬂ?\lﬂqﬁ\LWNﬁ\:f‘ullllqﬂ’ﬂﬂqQﬂuLW’ﬂﬂTUﬂ@\‘lﬂ?zuquﬂqﬁ'ﬁlumquu 'ﬂﬂ"]\ﬂﬁ'ﬂmf]u V‘]ﬂ’ﬂﬂ"]\i"ﬂz

o v

fasasagnelensauniinizes TCI ludouaesiin 7 aud 2 § ansansy Idisaianszuaunigsing 7 wialdauns
' v g & o a o 1 o o Y A q a4 o
weununA N S aundmuuaan wazisnarineuuaneillfluatudalldon ielinasud o Hamnn

e nvinuliinaundganansnildanidaam

O I B Y9 vy, = o Xy Sd 9 o = am S
ANUlFasnaeINUAS a1 LIRS ”Lu@uuuuwmm‘mmmmmﬂummgmmiﬂgummqmimwmwm

a
' ¥

(GAP) agjuanei3eq Tearfiauliifiunsaniuneteinlunisuiumaesnianisinensinaguinsgiuingaau

1331 GAP nanedurialadnAnyresnisaanivalugadaqiiu idravdunassgnasiialainin windesnis

Y@ o

wiaiulunannlafiandudesniiunismuninsguasnans unanluativiasasieuliiiudainisaauiiu
Y a , e o a 2 4 o Al
aINMBNEATLULALAN TUgnisinemsnissuuuazinasgusesiunnInIu Fadudtynnnadt mansmsaeding
ANAILSUFLAT N W aiN9FDLTag
. des Y . LA . -
wageuAUNIIunliAN 3 slanarsaniudaunilalunsWmuiansa1snannssunsineng

wrazlivgatialunisdiudgs uasimundslud o) Wedsslanigagaunasmisianisdunisinensuazimatulag

o A
AIARAY

HaaaA1ansnanse as.dvan veyuen

1970U15N"T



/15107

o = (3 sa a 4 ' a a a L I
HAUBITARLARD LT TN UAWISARALRsARaNIsIAs AL ALAERANARURIT9UYNET 1
FANMANANTAAULNLSENS

a o =

ATY BARNZITESAT WUAW ANANIW 181951 wATANAuAY Hen AUy uazssgms ARITY

Aranidlumsdsu R sunmsuanivemnmadannaununstandmalnad eedrizasnensns
1NULaINEAD ATLALNINAT B UNBUNUAN AT e lu

a a = o a c B J ) o o
ABGAWIA FWLEYEYI1UUN WENATTA LATBAN 7,354 wmﬂzyzyﬁ Uazunier 39m96

ANARINTHAATINTNAUNUAINNIASFIUNSUJURANNNSINHATTR GAP ARUNKATNS

ananie aaIaLdealud

a = a o = J o [ IS
A6l TUYNA WeNATIA 1ATEAY UALIA F9AdR uasTley wasilynn

nsdiRnussuLNIATIMINEASARLAsIMNNzANTRLN BRSNS nwaNia luglu
A3nInLTaglua

o a '

o & o = J a
MounA Aae waweA Nadn walasA waTeA uasley wasinygn

9

nsHARE RN IWeNNN ATFIUNEATHALALUNZANUBUNHATNS TUBNNDYUNNDY
RINIAATAZLN L

MumA @a15ne umsax wednsiaiy Sansed Asysal uasweAssd 1ATEAN

a q

0 @@ o a a 1 a cl 1 ' o a
ANNANTaluMsgninduvsduanguannsalinwnsaunssd uytnuiens dnalanil
uATUANIEEUNY assusgUszasdlnalszaauann

AAAZWT Yunea sy STy anysoldy Usliund wisens uaskniing uveiy

namwiAdranssumsulasuslasanmwpianmealuaunaamealdsmumsaimsilass
fngFaunszansamsuant it lumasziueanidaamiia

FUINT WAWAT 299070 WUnidy 10 dimaiay wasidlsay Aunise

faqaninasan1saansun1suanin lalaslURndmNUAN LN HASNALAZANIZANT DY
WNHASNS IUANLNANTEUASATRLBE AINIANTEUATATRESEN

-
o a a s

JF96 AUNBY BASWUA ANAASYIAL

d9 9

M3ENszALNSIAT ALTATRIAUNAT AL MIUTINA AN U AR UV R AT IZT LA

gwss Twarnd gnans 41917 939nsal Feuutly uaznipgen Feuuly

N15ANEUTEANENTWLTIN mammmuciuamqmugﬁmqLﬁﬂnﬁwﬁ AN ANUTINTNAIUSU
o (3
FEULMNANLE WL LTE LA

ANWT 9N ANNEO] JIFBY YA JATTN) UAZIAIIAUE NN

12

21

34

44

57

71

83

95

104



a1517y (58)

Management of Rice Straw Waste from Sang Yod Rice Production by Farmers Adhering to
Good Agricultural Practice (GAP) Standards in Phatthalung Province

Kunchaphorn Ratchasong Supaporn Lertsiri and Chalathon Choocharoen

Value Creation of Urban Agriculture in Bangkok, Thailand

Pornpinit Nualthet Supaporn Lertsiri Tanin Kongsila and Chalathon Choocharoen

fladeninasanusANNnlaifganuNIsHAANE NS UIMaNANLWINISUJTANS
NISINEASTIATRANBATNTANAANENI 1IN MBNIUANIASITLT

o a

TuIad Ineyryned nnyawd ASNgVELsa uazsuingnd a3ty na

nauassEaziIaINsiiusnEsanuawldunnszmniaedulsaauuuudle
g umuwia 130l d1than wias g lelun gaemy  579u59T wasaIn
UASTUAANT TNUSHUSANA

Advanced in vitro Embryo Rescue Techniques for Improving Plantlet Development of

Sternospermocapic (Black Opal) Grapes

Ya-Chieh Chiang Chung-Ruey Yen Jutamat Philadee and Chinnapan Thanarut

HRUDINUET1IUAERIANUSL TR Monascus purpureus IUMINARRITRANNENTININ
Tudnagasuns

= = o o A =

BISYNT BIEUAUT UASHUETET UNIAAT
o -] Gl b s

AuuzilunsinsanAuliy

Guide for Authors

119

128

139

148

159

170

184

188



2ISHISWANNSSK

NISINUAS

L OF AGRICULTURAL

MAELG JOURNAL OF AG
PRODUCTIO

NJU Maejo Journal of Agricultural Production 2025 7(2): 1-11 1

NATRIIRALUAR LT RN UANISALARUAsARanIsIasALTALasnaNA AR 9 e T 1
FINMIAUANTAAULNLSEAS
Effect of Cement-Particle Board Waste Material on Growth and Yield of Pathum Thani 1 Rice

and of Some Soil Properties

ATY BRALITLAY WUANY ANEIU 1895 29AFanaund daw iy uasBsgns ATy

Sarin Auttaviriyasuk Pantipa Limsanguan Yaowarat Wongsrisakulkaew Niyom Buaban and Teerayut Klumchaun®

= o

Anszmalulagnisnums snningdomatuladsaunasyys anesos Smdauyuenil 12130

Faculty of Agricultural Technology, Rajamangala University of Technology Thanyaburi, Thanyaburi, Pathum Thani 12130

* Corresponding author: Teerayut_k@rmutt.ac.th

(Received: 25 December 2023; Revised: 7 March 2024; Accepted: 21 March 2024)

Abstract

This research aimed to investigate the effect of cement-particle board waste materials on the growth
and yield of Pathum Thani 1 rice and some soil properties. The experiment was arranged in RCBD, including
five treatments with four replications, consisting of T1: control (no added materials), T2: Applied dolomite at the
rate of 460 kg/rai and T3 - T5: Applied cement-particleboards at the rate of 200 400 and 800 kg/rai, respectively.
The results showed that plant height and tillers of all treatments in the 1% crop and 2" crop were not significantly
different. For yield components, it was found that applied cement-particleboard at the rate of 200 kg/rai gave
the highest yield of 10 square meters, number of filled grains and yield of the 1% crop and gave the highest
number of filled grains and percentage of filled grains, while unfiled grains and percentage of unfilled
grains were lowest for 2 crop. After experimenting, it was found that the application of all materials caused
an increase in soil pH and total nitrogen in soil, while reducing electrical conductivity and the amount of
extractable iron.

Keywords: Cement particle board, waste, yield, rice
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(percentage un-filled grain) ‘ij’mfiﬂ 1,000 LNAA
(1,000 grains weight)

Ynminmada (stubble dry weight) \iiu A
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Table 1 Effect of cement-particleboard waste material (CPB) on plant height and tillers/hill of Pathum Thani 1

rice at 1 month and before harvest of 1% and 2™ Crop

1% Crop 2" Crop 1% Crop 2" Crop
height (cm) height (cm) tillers/hill tillers/hill
Treatment
before before before before
1 month 1 month 1 month 1 month
harvest harvest harvest harvest
Control 62.50 116.78 16.50 10.50 16.50 10.50 15.00 11.00
Dolomite at a rate of 460 kg/ra.  63.50 116.73 16.25 10.25 16.25 10.25 15.50 10.25
CPB at a rate of 200 kg/rai 63.25 116.75 15.50 9.75 15.50 9.75 15.25 10.25
CPB at a rate of 400 kg/rai 62.50 118.00 16.25 10.50 16.25 10.50 15.50 9.25
CPB at a rate of 800 kg/rai 64.25 117.75 15.25 10.00 15.25 10.00 15.50 10.50
F-test ns ns ns ns ns ns ns ns

CV. (%) 3.26 0.99 9.46 9.58 9.46 9.58 9.66 10.40

Remarks: ns means non-significant difference at p < 0.05
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Table 2 Effect of cement-particleboard waste material (CPB) on yield weight area 10 square meters,

panicles/plant and straw weight of Pathum Thani 1 rice at 1% and 2" Crop

1% Crop 2" Crop
Yield weight  Panicles/plant Straw weight Yield weight Straw weight
Treatment

10 square (g/hill) 10 square Panicles/plant (g/hill)

meters (g) meters (g)
Control 3980.00° 10.50 43.63 3233.25 11.00° 46.70
Dolomite atarate  4015.00° 9.75 45.53 3125.00 10.00% 44.95
of 460 kg/rai
CPB at a rate of 4547 50° 9.50 45.48 3625.00 10.25%° 46.35
200 kg/rai
CPB at a rate of 4170.00% 10.50 52.23 3425.00 9.00° 48.33
400 kg/rai
CPB at a rate of 3895.00° 9.50 46.05 3300.00 10.00%° 44.35
800 kg/rai
F-test * ns ns ns * ns
CV. (%) 7.64 9.27 12.87 13.00 10.98 5.55

Remarks: Means in a column followed by the same letter are not significantly different according to DMRT

ns and * mean non-significant difference and significance difference at p < 0.05, respectively
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Table 3 Effect of cement-particleboard waste material (CPB) on spikelet number/panicle, number of filled

grains, number of unfilled grains and 1,000 grain weight of Pathum Thani 1 rice at 1% Crop and 2" Crop

1% Crop 2" Crop

spikelet number of number of 1,000 spikelet  number number 1,000

number/ filled unfilled grain number/  of filled of grain
fle=ent panicle grains per  grains per  weight panicle grains unfilled  weight

panicle panicle (g9.) per grains (g9.)
panicle per
panicle

Control 139.53° 114.20° 25.48 24,65 10433  65.58°  38.75"  26.80°
Dolomite 148.28% 122.78% 25.50 24.93 11548  80.87"  34.60°° 26.78"
at a rate
of 460
kg/rai
CPB ata 154.25° 128.93° 25.40 24.68 122.45 91.78° 30.68° 27.13%
rate of
200
kg/rai
CPBata 140.03° 115.48° 25.43 24.88 11533 83.05"  32.28% 27.55°
rate of
400
kg/rai
CPBata 155.38" 127.43° 27.95 24.68 12000  82.00°  38.00° 27.25%
rate of
800
kg/rai
F-test * * ns ns ns * * *
CV. (%) 5.48 5.07 12.36 1.15 12.36 18.98 10.64 1.20

Remarks: Means in a column followed by the same letter are not significantly different according to DMRT

ns and * mean non-significant difference and significance difference at p < 0.05, respectively
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Table 4 Effect of cement-particleboard waste material (CPB) on yield, percentage filled grain and percentage

unfilled grain of Pathum Thani 1 rice at 1% and 2™ Crop

1% Crop 2" Crop
Treatment Vield Percentage percentage Vield percentage percentage
(kgirai) of filled of unfilled (kg/rai) of filled of unfilled
grain grain grain grain
Control 558.12° 81.76 18.24 39855  61.60° 38.40°
Dolomite at a rate of 593.12"°  83.02 16.98 39496  70.01%° 30.00%
460 kg/rai
CPB at a rate of 200 kg/rai 617° 83.57 16.48 443.54 74.99° 25.01°
CPB at a rate of 400 kg/rai 560.12° 82.48 18.15 42418 71.71° 28.29°
CPB at a rate of 800 kg/rai 621.52° 82.01 17.99 407.70 67.85% 32.15%
F-test * ns ns ns * *
CV. (%) 5.48 1.87 9.52 13.47 8.23 18.50

Remarks: Means in a column followed by the same letter are not significantly different according to DMRT

ns and * mean non-significant difference and significance difference at p < 0.05, respectively
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Table 5 Effect of cement-particleboard waste material (CPB) on soil chemical properties before and after the

experiment
EC Total N Extr. Fe Extr. Mn
Treatment pH OM (%) % Ik /k
(usfcm) (%) (mg/kg) (mg/kg)
Soil analysis before the 5.1 2.42 354 0.12 323 29.65
experiment
Control 5.30° 3.70 189.88° 0.185° 262.50° 25.03
Dolomite at a rate of 460 kg/rai 5.62% 3.72 16755  0.186™  255.75% 27.05
CPB at a rate of 200 kg/rai 5.38% 3.69 160.25%° 0.185° 251.25° 24.88
CPB at a rate of 400 kg/rai 5.48% 3.73 174.95® 0187  256.00% 25.63
CPB at a rate of 800 kg/rai 5.70° 3.78 150.53" 0.188° 256.59°° 25.58
F-test * ns * * * ns
CV. (%) 4.18 3.65 11.08 0.49 2.43 11.04

Remarks: Means in a column followed by the same letter are not significantly different according to DMRT

ns and * mean non-significant difference and significance difference at p < 0.05, respectively
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Abstract

The objectives of this study were to Investigate 1) personal, economic, and social characteristics,
2) what factors affect expectations in changing the cultivation of alternative crops, and 3) problems and
suggestions for transitioning to alternative crops instead of maize among farmers in Mae Malor village,
Mae Na Chon subdistrict, Mae Chaem district, Chiang Mai province. The data was collected using an interview
form. the population in this study includes farmers living in Mae Malor Village, Mae Na Chon subdistrict, Mae
Chaem district, Chiang Mai province, year 2021, Sample group of farmers used in this study was 89 households.
Data was analyzed using descriptive statistics, inferential statistics and multiple regression analysis.

The results of study revealed that most of the farmers were male (74.16%) average age of
47.17 years. Almost all the samples were married (94.38%) and completed primary school (48.31%). All farmers
in Mae Malor Village were of the Karen tribe. and the average crop holding area is 22.06 rai. total average
annual household income 209,537.08 baht. During 2020 - 2021, it was found that farmers received training in
crop production on average 1.22 times per year. Farmers had expectations of changing the cultivation of
alternative crops instead of growing animal feed maize at a high level (X=3.84), Three factors were found to
affect the expectation of changing the cultivation of alternative crops. with statistical significance at the
0.01 level. It was found that there was 1 variable that had a positive effect: having a social position. And the
independent variables that affect expectations in changing the cultivation of alternative crops to replace
growing animal feed maize overall with statistical significance at the 0.05 level were found to have a total of
2 variables, divided into variables. The variable that has a positive effect is gender and the variable that has a
negative statistical relationship is status. The main problems in changing alternative crops to replace maize for
animal feed were 3 issues: 1) Promotion 2) Production 3) Marketing

Keywords: Expectation, alternative plant cultivation, foothill plain
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Table 1 The level of expectation in changing alternative crops to maize of farmers in Mae Malor Village,

Mae Na Chon subdistrict, Mae Chaem district, Chiang Mai province

Expectations to modify alternative crops X S.D. Level of expectation
Economic 3.93 0.59 High
Social 3.73 0.50 High
Environmental 3.82 0.63 High

Total 3.84 0.57 High

Remarks: 4.51-5.00 = Highest 3.51-4.50 = High 2.51-3.50 = Moderate 1.51-2.50 = Low 1.0-1.50 = Lowest
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Table 2 Analysis of the relationship between personal, socioeconomic factors and expectation of alternative

plant cultivation instead of maize

Independent Variable

Dependent variable

Expect of alternative crop cultivation

B t Sig.
Gender 0.312 2.550 0.013*
Age 0.007 0.586 0.560
Status -0.422 -2.476 0.016*
Education 0.065 0.481 0.632
Tribal -0.038 -0.267 0.790
No. of family members -0.048 -0.959 0.341
No. of household workforce 0.042 0.419 0.677
Family income -8.886E-07 -1.875 0.065
Family Debt 3.660E-07 0.885 0.379
Farming area 0.002 0.230 0.819
Experience in farming -0.014 -1.613 0.111
Social position 0.485 3.124 0.003**
Receiving information on agricultural 0.239 1.816 0.073
Joining training on agricultural 0.152 1.207 0.231
Constant 4.650 6.449 0.000

R?=0.289 (28.90%)

F =3.381 Sig. F = 0.000**

Remarks : * Statistically significant level at 0.05, ** Statistically significant level at 0.01
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Abstract

This study was conducted to investigate 1) Socioeconomic attributes, level of knowledge and needs
for sweet corn production under good agriculture practice of farmers, 2) factors effecting need for sweet corn
production of the farmers, 3) problems encountered and suggestions about the sweet corn production.
An interview schedule was used for data collection corn conducted with 274 farmers growing sweet corn in
Fang district, Chiang Mai province. Obtained data were analyzed by using descriptive and inferential statistics.

Results of the study revealed that most of the informants (74.40%) were male, 45.39 years old on
overage, married and elementary school graduates. They had 3.45 household member and 1.93 household
workforce on average. The informants had on average monthly income of 14,307 baht but they had on average
household debt of 108,472.76 baht/year/household. They had 14.16 years of experience in farming under good
agriculture practice and most of them did not have any social position (87.9%). The informants attended training/
educational trip 1.80 time a year and contacted the agricultural extension worker 1.40 time a year. They perceived
Information through word of mouth (75.50%). As a whole, the information needed for sweet corn production
under good agriculture practice at a high level (X = 3.95). The following were factors affecting the needs for
sweet corn production: age, several household members, household income, household debt, agriculture
extension worker contact, channel of information perception and knowledge about good agriculture practice.
Besides, it was found that contamination of hazardous substances in agriculture and marketing were the main
problems encountered. The informants were willing to be encouraged to form a group for negotiation power
and marketing by concerned public/ private agencies.

Keywords: Needs, good agriculture practice, farmers
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Table 1 The proportion of the sample numbers of each sub-district

District Number of villages Number of samples
Wiang 121 44
Mon Pin 91 32
Mae Ngon 91 32
Mae Sun 103 37
San Sai 103 37
Mae Kha 91 32
Mae KA 78 28
Pongnamron 42 15
Total 720 257
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Table 2 Information about basic personal characteristics Economic characteristics and social characteristics

Variable X S.D.
Gender (1 = male, 0 = female) - 436
Age (years) 45.39 13.707
Education level (1 = higher Voc. Cert., 0 = lower Voc. Cert.) - 1.106
Marital status (1 = married, O = other) - .970
Family member (number) 3.45 1.690
Income earned from farming (bath/month) 14307.00 23841.912
Number of labors (number) 1.93 .979
Number of land (rai) 3.5 13.652
Invest for farming (bath/year) 108472.76 295975.983
Agricultural experience (year) 14.16 13.096
Experience GAP (year) 3.06 5.145
Training experience GAP (year) 1.80 3.112
Staff contact (number) 1.40 2.321
Social position 0.1 .545
Channels of information perception (number) 1.1373 1.64767
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Table 3 Level of Knowledge about the requirements for good agricultural practices for sweet corn (GAP) of

farmers in Fang district, Chiang Mai province

(n=257)
Level of Knowledge Number (people) Percentage
Little knowledge (0-9 score) 107 41.63
Medium knowledge (10-17 score) 150 58.37
Very knowledgeable (18-20 score) 0 0.00
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Table 4 Overall demand for sweet corn production according to Good Agricultural Practices (GAP) standards

Sweet corn production in accordance with Good Agricultural

X SD Description
Practices (GAP)

Water source 3.94 1.055 High
Planting area 3.94 1.055 High
Use of pesticides in agriculture 3.90 1.141 High
Quality management in pre-harvest production process 3.90 1.141 High
Harvesting and post-harvest practices 3.86 1.118 High
Product resting and transporting in the planting fields 4.09 1.075 High
Personal hygiene 4.05 1.535 High
Data recording 3.93 1.126 High

Total 3.95 1.156 High

v

dayan1sAN AR NNaAaANNARINISTHAR

v

dnlnaunumunasgIumMslinmamsinsas
A (GAP) A11SU119IWANINULRINBATNS U

de 0.

'
a o

NuNBLNae1e RauInLT g luN
HANIILATIEUNITDANBENY WLFT Aauls
BTN AINANANUTAUILAUAINNARINIINAR

d1atnanauRINNIRTgIuNTUURNA (GAP) A1u

o o

eI ot ATYNNATA (F value = 39.255)
Mianun 8 Aoulls A a1y AuauaN@nluaseuain
eldsnluafaizeu Auauiuinensed AUy
JQ o A a ' o v ¥ dl ] a
nianluaiazeu nsAnfeiud utIndaaTy
N195UFI19817 uazAuiANidnla GAP damiu

n1sdgndiatnangnu Inasdautsanisnasune

%

ANNEULLUTIRIFI LU TANN UTRIZAVAINNARINNT
mam%”n‘ﬂwmmmmmmmﬂmmmﬁﬁﬁﬁﬁ (GAP)
mun s lasaaas 55.90 (R® = 0.559) (Table 5)
ANNEANTIATIZT WUn TTadefifinasia
szAUAINNABINIINART I TNANI U NNIRT g
n3UHUR ‘1'7;'S (GAP) ATUNINTINANUIY 8 TTads
nanaAe a1g auauaninluasaunia meldon
Tupsieu sauviauluaGeu wasnsiasery

v v d‘ a a o o a o
IRINUINANLATN WA uduAus I EeauiuAIId

A emaa

mmmim@mmqi‘wmmmmummﬁmmiﬂgu o
(GAP) AMUNNIIH Yufe ma:rmmmmqﬁf@mﬂu
AALIASATUNALANTNE AN LR HATNTN AN WIS

= d
HUUA umﬂummmu A Lﬂ‘]:f[ﬂﬁ‘ﬂﬁ‘iﬂiﬁﬁﬂﬁl@ﬂ‘]_l



NJ\J Maejo Journal of Agricultural Production 2025 7(2): 21-33 28

T 2
a g

¥ ¥ a o ¥ a v
RIMTNNAUATNHUNANARINTHART 19 TN AN

a

AINNIRTFIUNITUJURNR (GAP) AMunInsIn

dauladaanu A uNunleAsed N195uinnans

wazANFINLTL GAP TUHANNANAUSEILNAL

o)

uAeanIsnanda inanIuRINNInTgIUNNg

=

JUFANA (GAP) AMunIngan Hupe inenInsfi

=

¥ 1

uNnaAaInaslAsUTaNat19E1TNINNTLN AT

al

=De

dhudesfinsng ) i ldineasnsdaaufiieafy
GAP mn%uv‘h‘lﬁ’ﬁmmﬁ’mmiﬁ%ﬂqmﬁ’wiwm
mmmmmmﬂmmiﬂﬁu‘”ﬁﬁﬁmnﬁumﬂﬂﬁfm
Toaanansnesuneausms 8 suls Wil

1. 818209in#AINT a3UelA91 e

q

' v
a

1 dl U = =S a a o U
AP RANERTNIHa NN 1T Anavinli
AaAtTeIAINFBIN THART 1 TNAI UNIR Y
N13UJ AN HAINA (GAP) 1BUNEATNS

- ' o A
AnAY -0.145 ATWUL YiTRa1anaN1 LA aINERATNg
tal 14?/ o E% = £ a
BIELANNINTUALTN TN EAINTHAIINABINTNER

v a oA tﬂ‘d
e inananunInIgIun19l iR snemIna
(GAP) anad TedanAdasriLl Wijt et al. (2019) NANE
Gasnanlazuuladlassadwenglsvmnsniainemg

a = a o o

wazlsz@nSnInnIsuanNTIATE giANd 1 Any e

o v
a a K )

dszwmealne wudn engiiinaudenalilszdnsnn
YRINITUARNAAAY TIRBNALLAINIANNLHBAULTN
~ a £ o o o '
Ha1gWNAUNN A INNIEAUNILIR9T89519N Y
LATNALANAIAADALAY TINITNINITLN LA FH D9 M
o o = o £% dld
WAZANAININNAANAT AN ANHAININNBENN
=S al £ a v
AaliaNAeInITNand1a TnAIIUNIRI§IUNIS
UfUAnaNsINERsA (GAP) anasiies

2. anuauandnluaseumi asunelagn
4 LA e e - I
WannAIAINLAAuInaN TN TuATaL AN TIY

~ o o v = % a

1 Au Tuay lWAeaee9ANFAaIn1snand19 ne
WINUNIATFIUNTU AN EATAR (GAP)
YBUNEATNT AAA -0.252 AZLLIU 1FBANANA1 LA
d o - . o 2 e e
wWadanuananInluasaua i uunTuazyin i
neRensHANABINIsRARd I NI uNIRT gL
neUfiAn9nIanemIne (GAP) ana tnaviaiiena

d' a a o al 42' o val
WaINNaINNITRaNNTnluATaLATIANT WA T

o~ T .7 = -
ANlFAe AN AN eRsnstantnisuise e
2o Y vt X4
NTLwaz Maanlun1une leiNaiutaanaaily
nisvnisnemsuun i faianisUfuRn sz Y
NMIFIUNNNERAITA (GAP) Al Gansariudniy
= ) = P
NANITANEIU89 Wihala et al. (2021) AN 304
N1sUNURAMNITLLNIATI N AR LA LN ZAN
v 1 o v o/ o/ = 1
woansaINagignuzaas anening Amdameslg
NUIN A1UIBEANITN I UATRUATINNT UGN A T
= a oa A
NEAININNITUNTRAINIZUUNIATIUN AT
2 ¥
AN
3. melasnluaiaGeu asunyladn Waenn
ANPILA378 I 9N 1AS FRUTLANT 1,000 L/
A al o Yo ‘ﬂl £ a £
P91 e AR A889ANFBINTNART 12 TN A
WINUNIATFIUNTUTAN NN ATAR (GAP)
YRANHAINT AARY -0.244 LN UTaa1ananalaqn
d‘ % o A al d? o v
WasnelanlupiFeununnduazinlfinemans
= U = v a oem
Hpnnusaenisuand1ainanauNnsg NIl R
NI9IN1TNHAING (GAP) anad eitsnalasanly
o A SJQ‘I U = o
A e e e lAueNUTeaINN1ININTN AT
wazaelanlFann1nn1anERIAae fa9se lagan
wae 14,307 v/l Fadumeldnligain Wedmauiy
U UD Boonyawantang and Worrapimphong
dli d‘ s a %
(2018) NANHITRINNTLANTUNTHARNT 12 TNANLNY
ANNIZUULNHATANIUNIZEN (GAP) 229N EATNT
anaviun Andnaga Anudn insesnsdselaan
AALNHATIAAY 64,310.61 U/l wariisnelsieas
annnisdgndnainanaiuieds 14,102.27 uan/l
. 2 d Y I I
srau LeselaranluafaFeunifinauinann
selauaniuileainnisdgndialnauaiu viald
= £ £
nemnInsiaNsasnisgndaTnamanuanas
. o . - v,
4. anuountanluaiaizeu asunaladn
dl 1 dl U o dﬂln o A -r:i QI d’y
Wannaasiudoauuniduluaiaseunmea
1,000 UNN/LA0Y NUann LFANRA8I89ANABINT
rand1a A unnsg U s RN e sinEnsd
A (GAP) 994LNHATNIAAAY -0.163 LN %3084
1 70 di o d”a o A al d?
a1 ea W LNtANIUAS TR A NNINTIUAY

o £ S ¥ a2 2
M IANEATNINAINNARINITNART 1 INANINU



NJ\J Maejo Journal of Agricultural Production 2025 7(2): 21-33 29

N1R7911N15UTRNNNTNERTR (GAP) anas

o

Y = £ o v Y1 '
pglue ptfaqiiueAseesTngaaunn I Idan e 7

q
v

lunsaFaugeaunnllsae Ausaldaasinemsng
arnnisdgndnainanatsmseunitasnaayly
eananasiusieaonunisainngldeans feataazi
Iiinsmsnsanduseslluguinainunaanusng <
1§ GeaemndeeiunisAnmaes Bowsuwan et al
(2021) G’imﬂﬂgmuﬁaummLm:rmm‘”l,m WUIN
Toywvilausesinsmsnsinailanuguanaunann
woFnssumesnssianTitul lufamedagRanna
NeuadanL UAZNNPIINIANEATEUA B BN
Wzl

o

a ! v ¥ tdl a
5. N1IFAADALLRINUINAUATUNITINEAT

' '
' a [ ¥ v Al

asunelddn WenneApsiudanisiasaiuidmm

[
a a a

) =< Y oA o o v i P

AUETNNIANTY 1 A5/ Heann lFAeasaednnn
Aeanisnand1alnaniunInsgIun1sl AN
ANTNHRING (GAP) UBNEATNTANAY -0.248 A
& ! P P % v o a
PIRB1ANAN bAINNANITHARABLANUEN NI ETH
a‘ dg/ o v = £ a ¥

WnARazyn liinemnsn Il A uAadan1suandaneg
WINUNIATFIUNTU AN EATAR (GAP)
AR B9anN1sdNNT et lliun19nng wudn
Wt Adaasunisinniunantsud ey un 1
ATwzinwinEmsnsldes a5 naldinemnsnsd
Aringsladasluuisafausfdelddjumns
o o 1’/ G a va o 1 U =

AruuzitunseliRgeldasudon asenadu
anig Winemsnslesnuandiananuninggiu
n1sd AN e sinensng (GAP) Miduls dq

o

NN3AN®I8Y Kruekum et al. (2020) t3a4iladainy

o o a

ANHANRUTTUAITNAIANTIADLA NN NAILETH

o

NNIINEAIIUNERTNT LU URE LN dUNI18dIudn
Wdealud nanedn ineasnsiAiuAtAndasa
Wi fdaaiunisinemad 1wldadAyniea
o :’/ b2 v ldl ] a v o ada .

AatiuA i ndeasndelfudsnisvzanag nglu

nsdaiasnliaauinisuand1ainaniuninsgiu

neUfriEnanIanemInpet 1M zaNaNg AALTE

o & da a PR
6. AMUIUNUNDDATA ﬂﬁll']ilvl,@']q LHRNN

q

| A o o & da Ao X P
ATANNLAIINUIUNUNDAATRINEWH UL 1 1? HNA

¥

M 1FARALIAIANNARINIINART 19 TNAN9Y
N1RTFIUNTTUUAN NN TNHATAR (GAP) 189
NEAINILANTY 0.451 13 wFRa1ananqladn 1ie
. & R -
ANUIUNUN DB ATDIANTU N LN RTNIRNAINN
Aaen1suant1ainanI uNInsgIunIsd RN
da 2 X4 o 4
N1TNHATNA (GAP) LANTU LUBIANITRNUN

|
1 =

S o g d y
Wngudann iR Nunlun1sdgnd1ainanau

v
o a =2

VN WIS Talnan1sAneTIdanfuiuAIN

k7

v d” dl a o o = o o
Faansvenevuitgnd1ainaestEum dusin anrin
([ Naenevuitgndninamaudaiuan 1,074 13
Tuanawsnng Saudadsalusd (Prachachat Business,
2022)

7. mafufannans asunaladn Waynenad
[y o v oo & | a ° b
udon195uFannans NNy 1 4e9n19 Auaniali

ANRALIBIANABINITHART 1 TN AT UANN
N1ATFIUNTTUJUAN NN NHATAR (GAP) 189
WNEATATANTY 0.208 T89N19 UFaB1aNa12 bAan

4, . o IR
WatdaIn1enisfufinaansiivaauazin liinwnsns
HArnsesnisuandiainanaumnuInggIunig
UJUANNNITINEAITRA (GAP) 1AW AoeigAtiaqiii
nsfuteyatioaisaiunsavinldnainuanedeami
dj < %3 1 o 1 o v F% v
9390159 TaLau NnnIaNaneu v ldnnsAuAdn
waufinaaiunisnandainanauainnsoni

I X = a @ =
15918 wana1nin1suanidaswA TNAALiLYTe
dszaunisninisuandnlnamanuiuesetnagilgn
draTtnavanugauisan et unu faasnaigy
104N19N1950u5119879n 98 uRafiln Tnanau
unannasueing o i wata lad gyl uazAnden
wusu FeaduanueIudquaes Wongrakngan et al.

(2020) NANEFBIN9FNEIUNT TR dANaanla]

LA TNHATVDLNEFATNT FILANATAIN BWNDRAY

o o

IUTAUAIINTANT NANIFT LNEAINTAAINIITRIN

'
«

aedsnnaaulal Ao gyl tlatde ulas uazlal
Tugiluuudennle aedendnun daniw uazdedes

8. muFANdnla GAP d1uiunisign
o a P Py ] a9 o
dralwaneiu asunaladn lennAtAsuaaANg

aruLdnla GAP d1ufunisdgndialnanaiun



NJ\J Maejo Journal of Agricultural Production 2025 7(2): 21-33 30

T 1 T
a K

o = o EZN a %

WA 1 92au AnaniliANaas199a1NFAednig
Hand1atnavarunInnIneg1unisdfiEnig
ANFNEAING (GAP) IDUNEAINTNNUL 0.310 7ML
wsaa1ananaladnleinoiuiaanuidila Gap
daruFunisdgndialwansnuniinauagin
NEATNTHANNARINITHART I INANAI T URNN
NIMIFIUNTUTUAN NN TINEATTR (GAP) NI
T98aAARRITLN199489849 Boonyawantang and
Worrapimphong (2018) Al#An®11Ta4N1s8aN5Y
NNTHARNTI INANITUATNIZLLLN A TN AUNIZAN
(GAP) 22N 1AINT BUNBVITUN FINTARGA WL
flaqunRanswaadeldad1Ayn19ada (p < 0.01)
1 o a v A

ABNTEANTLNINARTR TNANINUAINIZLL GAP B

o 4 . - s
818 WATANFNUTIREai LN sand 19 TnarauY
dl ~ o o = D)

ANITUL GAP Tan1simnnianuidnlangneasas
inlinsuandratwanaudulniuninsgiunig

UJUIANNNITINHASTRA (GAP) LaNe

fyuigilassanaztaiqauauuzsiiaanuau
ARINITHARTIIINANINUAINNIATFIUNS
UPiTEveanIsinensia (GAP)

o 4
inepsnsNdeyviuarglassnise

o

o = L Ao o
AOBAUATILNINNITINEAT LUBIRTNWUNUIILAEN

o

= a = Y o
miﬂ@,ﬂwwmmum wazdnisldingaunsng

Q

22D

=< 2R

NUANNANE GINLﬂ‘]:fﬁ]ﬁ‘ﬂﬂﬂﬂ’m’]?ﬂﬂfl‘]_lQNVLG’WQ@’W

b

v
o

nldianisduiteuannuasdiaines A9uag
ad A o dl
wwuauurdsuiladoyun Ae enadnaquinwasnsd
Ugnive@u ] NuaRiT GAP fanfiu Tnaefuieds
deeluaunaslafy tdu Uszlaaidruganin
dsglaadiunineinshiuvuazia iudu d1miu
Toyniuazglassnlieasnainanan thesann
NMTUARAINNIATTIUNNTUSURN 19N 15N BRI
s - P
GAP HAUNLNIINAR UAZN1IAAN TN upis1A
Amhainiunisdgnuuuiialy 35uilaym Ae
N o "
nssaunguigndratnanauiesnszauinninin
AuAuaziuwnlana lunisseseslusaingeauls

luaunam

Table 5 The results of the stepwise multiple regression analysis of the independent variables and the level of

demand for sweet corn production according to the standard of good agricultural practices (GAP) in overall

Independent Variable

Demand level for sweet corn production

according to GAP in overall

Beta t-value
Constant 13.118*
Gender 0.001 0.032
Age -0.145 -3.017**
Education level 0.018 -0.390
Marital status 0.076 1.474
Number of family members -0.252 -4.712**
Household income -0.244 -5.104**
Number of workers in the household 0.050 1.025
Holding area 0.451 7.480*
Household debt -0.163 -3.518*
Farming experience 0.057 1.000
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Table 5 The results of the stepwise multiple regression analysis of the independent variables and the level of

demand for sweet corn production according to the standard of good agricultural practices (GAP) in overall

(Cont.)

Independent Variable

Demand level for sweet corn production

according to GAP in overall

Beta t-value
Farming experience GAP -0.069 -1.293
Training experience and work visits in agriculture 0.004 0.070
Contact with agricultural extension officers -0.248 -4.479*
Media for acknowledgment of agricultural news 0.208 4.441*
Knowledge and understanding of GAP for sweet corn 0.310 5.729**
R* = 0.559 F value = 39.255**

Remarks: * = significantly different at p <0.05; ** = significantly different at p <0.01
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Abstract

This study was conducted to investigate 1) socio-economic attributes of farmers growing onions in
Chiang Mai province, 2) a level of knowledge and compliance with a good and appropriate agricultural standard
system of the farmers, 3) factors effecting the compliance with a good and appropriate agricultural standard
system of the farmers, and 4) problems encountered and suggestions of the farmers. The sample group
consisted of 245 farmers growing onions under a good and appropriate agricultural standard system in Chiang
Mai province. A set of questionnaires was used for data collection and analyzed by using descriptive statistics
and multiple regression.

Results of the study revealed that the respondents were 58 years old on average. Most of them were
elementary school graduates and below. They had an average annual household income for 242,751.02 Baht;
157,624.49 Baht was from growing onions. The respondents held 6 rai of land and had 4 household members
on average. The respondents had an average household debt of 80,808.45 Baht. They perceived information
about good agricultural practice through various media and onion cooperatives once a year on average.
The respondents contacted onion cooperative personnel and onion farmer group twice a year on average.
They attended training on good agricultural practice once a year and had 7 years of experience in onion
growing under good agricultural practice on average. The respondents had a moderate level of knowledge
about good agricultural practice. Based on its detail, they had a high level of compliance with good and
appropriate agricultural standards (mean=3.89) with a statistical significance level at 0.05. It included the
following 3 aspects: total household income, farming land, and knowledge about good agricultural practice.
The following problems encountered 1) low price yields 2) diseases and pests, and 3) the seeds were not of
good quality. For suggestions, it was as follows: product price insurance, production and marketing tracking,
and more suggestions about good agricultural practice.

Keywords: Good agriculture practice, onion farmers, Chiang Mai province
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Table 1 Population and samples of good agricultural practice of onion grower in Chiang Mai

contacts Population Sample group
Fang district 182 67
Phrao district 28 1"
Mae Rim district 52 21
San Pa Tong district 79 31
Mae Wang district 291 115
Total 632 245
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Table 2 Operational level of good agricultural practice of onion grower in Chiang Mai

(n=245)
Operational level of onion production under good agricultural X SD Description
practice of farmers

Water source 3.78 0.35 High
Planting area 3.74 0.35 High
Pesticides 3.88 0.65 High
Pre-harvest quality management 4.37 0.33 High
Harvesting and Post-Harvest Management 3.82 0.31 High
Holding, moving produce in planting plot, and storage 3.84 0.33 High
Personal hygiene 3.80 0.38 High
Record keeping and traceability 3.89 0.38 High

Total 3.89 0.22 High

Remarks: 4.51-5.00=Highest 3.51-4.50=High 2.51 -3.50=Moderate 1.51-2.50=low 1.00 -1.50=Lowest
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Onion production under good agricultural practice

of farmers

B t .Sig
AGE 0.001 0.296 0.767
EDU 0.005 0.296 0.768
INCOM -3.340E-7 -2.014 0.045*
IN_ONION 1.553E-7 0.840 0.402
AREA 0.005 2.000 0.047*
FAM -0.011 -1.065 0.288
DEBT 1.018E-7 0.977 0.330
INFO 0.010 1.029 0.304
MEMB 0.012 0.352 0.725
CONT -0.028 -0.814 0.416
TRAIN 0.034 1.677 0.095
EXP 0.001 0.199 0.842
KNOW 0.021 2.240 0.026*
Constant 3.685 22.812 <0.001

R?=0.37 (37%)

F=1.709

Sig. of F = 0.060°

Remarks * Statistically significant level at 0.05 and ** Statistically significant level at 0.01

Taur giassa uazdatauauuzlunisign
nanaluglussuusinsgruinensnauas
VNS ANT RN HATNS LUAINIALT e b

dmiuleyunlunisdgnuensialuglu

?:uummgmmwmﬁﬁLmzmmmmmLm:msm

A

né1Aty A Tyusainandamnsn Ty leauay

o
=

. g e
uNaIARgNTN1INARTNgluN19gnuanvialueg)lu

al

ICULNIATIU GAP Iﬁﬂﬂ’]ﬁ‘LﬂaﬁuLLﬂ@QmﬂQ@ﬂ’]W

<3 s o 1= =X ] ¥
anALANAARULT L AN nAsdana i laka

2

a a0 My D =
N@ﬁlWWWLLZQzVLNVLﬂQMﬂ’]W LL@ZﬂﬁUyM’]ﬁ]uV‘!uﬂ’]ﬁ‘N@m

= a o y v o =
wzgqﬁlumm@mmu ’JSL‘MQ_,I TIADAARBDINLNITANTN

'
a g

984 Udlah (2018) fAnwnGeladuiidnasianis
Usumaaansnnslunisnanduedtadeiuly
anadng Aandades g wuan ﬁﬁyﬁ’mﬁﬂﬂ?ﬂlﬂuuﬂm
PANANINAINIARINANTENLFADNANAR LAZNNITELA
gaslsAuazuNad tALNUIINITITLNATaSlIALAY

= X 2 a &
BHAINIAITNTULINTY F9p1aazinAnNITARLNa9lsA



NJU Maejo Journal of Agricultural Production 2025 7(2); 34-43 42

WATUNAY LazHAunuluNIIHNARgY 81Aazinann

q

+ AN a o s A = £
i’]ﬂ'}ﬂq‘ﬂLﬂNN@[ﬁmmsV]LﬂNLW@ﬂ’]?Lﬂ‘]ﬂi’ﬁlﬁ‘Ni‘qﬂ’]@j\Tﬂu
- a o s A v a a
PIRNAANTUTILANLINANITINEATADLLTEANT NN

IS4 = o
INEATNINTALAUAUULAITNNTLTZAUIIAY

) 1 s a 3 1 A
FauaratuaNsA ldanll uarliuaeanunie

NAFFAIIIANITIULEL v AL LA AN

Tuarulsaig wazni1sfuladufantiRndanasa

|
=

HANan NsanfuUlunIsaEn Tnglanizaanilan
A dy = 4
geunasiuniiaunfuintaudiuilnasinis

QW\TLLNMLL@ZL‘IQ.IJ’]N’W@LL@

#7Unan15IE
nansadeagl1fan inmsnsiiensade 58 1

= ] | o :I/ =2 A
aunisAnedauln/luscauduilsznudnen vz

' =

A9 WaneleanlupiniEaumani 242,751.02 U

o ~ . . L4
sal H91eldainnisdgnuanialngiaded
157,624.49 umseal An1snenseaifnuLaas 6 19
A uaugNITnluASFeueAY 4 A Hutauly
ASI3RULRAE 80,808.45 U Hiszaunisallunng
dgnuansialugyuszuuuinsgiunisinizignig
P P = v a o
wae 7 1 uazinwasnsiaauifaaiunisilgn
wasrialunnialdszuunismnzlgning eglussau

unans Aszdunisdfifinasdgnuenialunain
FTULNINTTIUNEATTAUALMNIZAN TINYNAUDE

luszatunn Inatfadaninasenistgnuansialug)
luszauntsdfiantstgnuenialugminszuy
RTINS AT R LAZIINNZ AN ARPITTHE TR
Srurnfidudrniurnendnnasinmas waznaed

o o a am Aa
mﬁugmmn‘umﬁ?ﬂ{]‘ummm:uummﬁ’]umﬂmﬂm

d9

1
o

a4 X o o A= '
LL@3“)13\]’]zﬂﬂmqﬂmuLﬂuﬂ@@ﬂ@qﬂmmﬂ“@m@ﬂq?

gnszaun1sliRnislgnuenianeainssuy

o

NIMTTINEATNAUATIINIZANTBUN AN DL

WedAtyneainsesu 0.05 Tunenauiuiladand
nann sl JiFnasdgnuenialuaiainssuy

mmgmmwmﬁﬁLmemmmmm‘trmﬂmmm

a

e fiTdNAUNaTRATZAL 0.05 e NNsLing
alaranluniaiven ﬁmm@mwumiﬂﬁﬁﬁmi
ﬂ@nmuﬁﬂu@immwummﬂml,ﬂwrﬂﬂﬁﬁLLm
WiNnzaNTeunERInsanal A uiuloymnluniaugn

weanvilnjluszuuninsgaunismzlgninaes

o A

o o o
WNATNT MU ALTEa IUNN& ALY A ﬂﬁyﬁ’]?qﬂ’]

o

4

nandnan Toyunlsanazunasdngngsecunninli

~ P = o
HANAR LA meﬂmmmunumw@mmm

al
[

d! ISP2 % = o )
Funuasnsidaiauanusliaasinislsziuamanie
wazatuansA lAnAull Wudiseurzeniaiy

ANTIANITNILELS 1138 LA WUZHN LA ATNT LAY

'
' ' a

leaiT warn1ssudaniufaNITFNAINafaNanAR

a

uazliansiunulunisnan Ineanizaimilanganan

FLU U BN UNSUR ATA LA WRAI TN NIV

uazidNIgua

TALAUBUUS
1. inmasnaglgnuansialug aosiiaonug

v

1 d’/ % o ]
AN laidesAuluaunisdgnuenvialugu
FLULNIATIUNHATNAUATIANIZAN TUNLRATNS

=2 14 a ¥ v
AN ANEIAING WATA TAaninEmINIdH
dszaunisnd sandedAnsianndesniamalulad
o4 = o =
aar9 o santeanind ldAnsageruainuias
NERINIAIRLINTIERY 7] PINDIANHIAINMUENIY
Fgpine o Tddrazidu nasdaanisinemrs 411nenu

o =2 dy ala v a dl v
NEATENG IuDIRUANINALALY e linmINs
A v d e
Wnlddiaaninugiu iiesesiuiuaniunisally
puntsuteduluaunAm

2. dndaldsunisinemns LazdndsInIsinems

=2 ¥ o < o [l ' d” A =
st Naunsainenvin auarvuin Asd

R o
NIAeAUN IEanEeuLlasnemInNTatasaLiles
uarasiane wianvivaaunuilyui gilassa uay
TAruuziunineasnsifganuauiludiu

tdld =2 ¥
mmgmmwmmmm:mmmm gauDeN17 1A

o o A o ~ v, 2
ANLUZENNLINLITALAZ LN A LW@@ziﬂ“ﬁ'JﬂLW@ﬂ



NJU Maejo Journal of Agricultural Production 2025 7(2); 34-43 43

uilatfeymnldoaiu inaliinemanslazus daaw
dnla wazaunsadjuRnumnanesssLLNIATIIN
NHAINAUALIMNIZAN UATHATUNTWHANARATIFN
ANNABINITYBINAA

3. avnsndnandalun Tadunudaaenu
Tnemsanfuiagau e uNIsaANINARTLS way
vUFunsdmnfsnguanaangUgnuansialunilunsas
dil’ dl = o a
WU AasdnIsIuaunIsfinRINN1lgnaes

] va =S
Wneansad19lndda sandan1snaaaauiloyul
Tusnudidmdniugniaunn in1sdiudseig
THuunzanfuan ne AN ALl a9 99809A09
= o a  a ! o g
fnisdsziusAinanan An1enguannsalninig
dapanldanslusnalszma sannenisdeans lusng
gihilafunfifin ivaiuntsainananaeduliiy
WNEAINT waz linEAINIMIZMINDIN19EUIR5U IR
WU AIAINTTULNIRTIUNEATNAUAIUNIZAN
= o ] £% dl v o

sandaiudaedneliinensnssnaay o laviinu
WNEATNINUNTBINEIAUNITWA U LU RIAINFZUL

NIRTFIUNERTNRAUATUNNZAN

LANA19D19DY

Kaeiwkum, P., N. Rungkawat, P. Kruekum and
W. Wiriyaalongkorn. 2023. Avocado
production in Good Agricultural Practices
of farmers in Maetho and NongKhiaw
Royal Project Development Center. Journal
of Agricultural Production 5(2): 136-144.
[in Thai]

National Bureau of Agricultural Commodity and
Food Standards. 2019. Control and allocation
of onion seeds for production. Ministry of
Agriculture and Cooperatives, Bangkok.

[in Thai]

Office of Agricultural Economics. 2021. Cultivated
area, harvested area, and yield per rai of
onion by district, 2021. Ministry of Agriculture
and Cooperatives, Bangkok. Available:
https://oae.go.th/uploads/files/2025/05/22/
03ec95e1d68f4499.pdf (December 22,
2021). [in Thai]

Prasitratsin, S. 2003. Social Research Methodology.
Bangkok: Sam Lada. 711 p. [in Thai]

Saee-Art, P., S. Fongmul, P. Kruekum and P. Jeerat.
2019. Farmer’s adoption on dry-season
rice production technology in Kheuang
Municipality, Chiang Khong district, Chiang
Rai province. Journal of Agricultural
Production 1(2): 51-62. [in Thai]

Saipatthana, U. and C. Piyapimonsit. 2004.
Collinearity. Parichart Journal 17(1): 55-62.
[in Thai]

Suriyachaiphun, K., P. Sakkakatat, S. Fongmoon
and S. Sangsupho. 2022. Factors affecting
organic farming of farmers in highland
areas of Chiang Mai province. Journal of
Agricultural Production 5(1): 13-26. [in Thai]

Udlah, T. 2018. Factors affecting farmers’ adaptation
for sustainable orange production in Fang
district, Chiang Mai province. Master of
Science thesis in Agricultural Extension
and Rural Development, Faculty of Agriculture,
Chiang Mai University, Chiang Mai. [in Thai]

Yamane, T. 1973. Statistics: An Introductory
Analysis. 3”ed. Harper and Row Publication,

New York. 1130 p.



2ISHISWRANSSK

NISINURAS
e AL G Ao
PRODUCTION

NJ\J Maejo Journal of Agricultural Production 2025 7(2); 44-56 44

MSRARYIF BN NN ASTIUNEAS A UALINEANTRUNEASNS TUSUNRYUINTY SAMIRAS RN
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Abstract

The objectives of this study were to durian, 1) to examine socio-economic attributes of lava durian
farmers, 2) to investigate knowledge and lava durian production under appropriate and good agricultural
practice of the farmers, 3) to analyze the factors affecting lava durian production under Good agricultural
practice of the farmers, and 4) to explore the problems and suggestions about lava durian production of the
farmer. Number of lava durian growers’ good agricultural practice 190 cases. The sample group consisted of
129 lava durian farmers in Khun Harn district, Sisaket province. A set of questionnaires was used for data
collection and analyzed by using descriptive statistics and multiple regression.

Findings showed that most of the respondents were male, 51 years old on average, married, graduated
elementary school and lao ethnicity. Their average annual income was 796,356 Baht, 656,589 Baht was from
lava durian production, but their household debts were 419,418 Baht on average. Most of the respondents had
4 household members and 3 of them were household workforce. They mainly perceived news or information
about lava durian production under ( GAP) through the agricultural extension worker. The respondents
contacted the agricultural extension worker once a year. Most of them were not the village committee and did
not have any social position. The respondent had 3 years of experience in lava durian production under (GAP)
on average. They had knowledge about lava durian at a moderate level but a high level of volcanic durian
production which met standards.

The factor effecting the production of volcanic durian of the farmers with a positive statical significance
level was attending training on appropriate and good agricultural practice (P=0.036). However, experience and
knowledge about the lava durian production were found to be negative (P=0.010 and 0.028, respectively).
Water shortage and outbreaks of diseases/pests were problems encountered. Also, concerned agencies
should hold training about the prevention and control of outbreaks of diseases/pests in lava durian production
areas.

Keywords: Lava durian, good agricultural practice, Sisaket province
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Table 1 Results of socic economic of farmers producing lava durian according to Good Agricultural Practice

of farmers in Khun Han district, Sisaket province

(n=129)

Variable X S.D.
Gender 0.62 0.49
Age 51.35 11.24
Education level 0.84 0.37
Marital status 0.44 0.50
Ethnicity 0.50 0.50
Total family income 796,356.59 1001,340.46
Income from durian cultivation 656,589.15 955,956.04
Amount of household debt 419,418.60 487,026.06
Number of household members 4.34 1.35
Number of workers in the household 2.64 1.14
Number of hired workers 0.33 0.47
Awareness of information about good appropriate agricultural 4.09 4.09
standards (GAP) from the media
Contact with agricultural extension officers 0.81 0.42
Participation in good and appropriate agricultural standards 0.71 0.46
Training (GAP)
Being a village committee of the community 0.45 0.72
Having a social position in the community village 0.50 0.76
Standard lava durian planting experience good and proper 3.07 2.25
agriculture
Knowledge of lava durian production according to good 16.35 2.15

agricultural practice (GAP)
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Table 2 Number and percentage of farmers classified by level of knowledge of lava durian production good

agricultural practice of farmers in Khun Han district, Sisaket province

(n=129)
Level of Knowledge Percent
High 13.2
Moderate 86.8
Low -
X = 16.34 S.D.=2.15 Min—-Max = 11-21

Remarks: 15-22 = High, 8-14 = Moderate, 0-7 = Low
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Table 3 Lava durian production level according to good agricultural practice of farmers in Khun Han district,

Sisaket province

(n=129)

Practices for lava durian production according to (GAP) X S.D. Level
Water sources 3.57 0.76 High
Plantation area 3.47 0.85 Moderate
Use of pesticides in agriculture 4.21 0.62 High
Pre-harvest management 3.99 0.62 High
Post-harvest practices 4.04 0.63 High
Storage and transportation 4.09 0.65 High
Personal style 3.82 0.77 High
Data logging and ask 3.69 0.86 High

Total 3.86 0.72 High

Remarks: 4.51 -5.00 Highest, 3.51 - 4.50 High, 2.51 - 3.50 Moderate, 1.51 - 2.50 Low, 1.00 - 1.50 Lowest
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Table 4 Factors related to personal, economic and social basis and lava durian production according to good

agricultural practice in Khun Han district, Sisaket province

Dependent variable

The production of lava durian in

Independent Variables accordance with Good Agricultural Practice

B t Sig.
Gender 0.089 0.908 0.366
Age 0.055 1.569 0.120
Education level 0.137 1.374 0.172
Marital status -0.076 -0.600 0.550
Ethnicity 0.142 1.501 0.136
Total family income 9.522E-8 1.537 0.127
Income from durian cultivation 1.417E-8 0.194 0.847
Amount of household debt 4.973E-8 0.342 0.733
Number of household members -0.015 -0.347 0.729
Number of workers in the household -0.033 -0.696 0.488
Number of hired workers -0.199 -1.830 0.070
Awareness of information about good agricultural practice 0.007 0.647 0.519
(GAP) from the media
Contact with agricultural extension officers 0.056 0.513 0.609
Participation in good agricultural practice (GAP) 0.234 2.119 0.036*
Being a village committee of the community 0.022 0.236 0.814
Having a social position in the community village -0.005 -0.055 0.956
Standard volcanic durian planting experience good and -0.063 -2.618 0.010*
proper agriculture
Knowledge of volcanic durian production according to good -0.050 -2.225 0.028*
agricultural practice (GAP)
Constant 4.457 9.945 < 0.001**
R? = 0.275 (27.50%) F =2322 Sig. of F = 0.004

Remarks: * Statistically significant level at 0.05, ** Statistically significant level at 0.01
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Abstract

This study was conducted to investigate, 1) the organic farming process and operation of farmers
under the Thang Mang organic farming cooperative group, 2) the successful organic vegetable growing of the
farmers, and 3) suggestions about organic farming of the farmers. The population of this study consisted of two
groups: 44 organic vegetable growers and 2 people promoting organic farming (1 farmer group head and
1 concerned government personnel). Obtained by purposive sampling. In-depth interviews and questionnaires
were used for data collection and analyzed by using content analysis.

Results of the study revealed that, at the initial stage, the farmers learned about organic farming
standards and principles. Besides, there was a meeting related to operational consistency with topographic
conditions and yield monitoring under organic farming standards. The success of organic vegetable growing
by the farmers was due to the following components, 1) economic benefits, 2) organic farming knowledge,
3) news/information perception, 4) farmers’ attitudes, 5) readiness for organic farming, and 6) organic farming
process of the farmers. It was found that the successful operation of the group was raised from the leadership
of the group committee, group forming, group management, readiness for organic farming, and support of
concerned public and private agencies. Financial support should be encouraged beneficial training on plant
disease and pest prevention, production planning, marketing, processing, and use of new technology for the
development of organic vegetable production.

Keywords: Success, organic farming, organic vegetables
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Table 1 An average mean score, standard deviation, and a level of economic benefits of famers in Tong Mang

Organic Agricultural Cooperative Group

(n=44)
Economic benefits of famers in Tong Mang
X S.D. Description

Organic Agricultural Cooperative Group
The family's income has increased 4.64 0.49 Most Agree
Costs of production decreased 4.41 0.60 Agree
The price of organic agricultural products is high 4.34 0.61 Agree
The product has a definite market to support 4.20 0.63 Agree
Organic farming keeps farmers out of debt 3.95 0.75 Agree
Organic farming gives farmers money to save 3.68 0.88 Agree

Total 4.20 0.66 Agree
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Table 2 A number, percentage, and a level of knowledge about organic agriculture of farmers in Tong Mang

Organic Agriculture Cooperative Group

(n=44)
A level of knowledge about the organic agriculture of Tong Mang
Score No. %
Organic Agricultural Cooperative Group
High 15-20 41 93.2
Moderate 8-14 3 6.8
Low 0-7 0 0.00

X = 18.34, S.D. = 1.49, Min = 13, Max = 20
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Table 3 A number and percentage of receiving information about organic agriculture of farmers in Tong Mang

Organic Agriculture Cooperative Group

(n=44)

A level of receiving information about the organic agriculture of Tong Mang No. -
Organic Agricultural Cooperative Group

Government agencies 44 100
Head of the organic farming group 44 100
Neighbors and relatives 42 95.5
Internet 30 68.2
Private agency 24 54.5
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Table 4 An average mean score, standard deviation, and a level of attitudes towards the organic agriculture of

famers in Tong Mang Organic Agricultural Cooperative Group

(n=44)
Attitudes towards the organic agriculture of famers in
X S.D. Description

Tong Mang Organic Agricultural Cooperative Group
Health 4.52 0.49 Most Agree
Ecology 4.47 0.51 Agree
Care 4.32 0.63 Agree
Fairess 4.26 0.60 Agree

Total 4.39 0.56 Agree
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Table 5 An average mean score, standard deviation, and a level of readiness towards the organic agriculture

of farmers in Tong Mang Organic Agricultural Cooperative Group

(n=44)
Readiness towards the organic agriculture of famers in —
X S.D. Description
Tong Mang Organic Agricultural Cooperative Group
Physical 4.21 0.58 High
Society 412 0.65 High
Economy 3.41 0.70 Moderate

Total

3.91 0.64 High
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Table 6 An average mean score, standard deviation, and a level of organic farming of farmers in Tong Mang

Organic Agricultural Cooperative Group

(n=44)
Organic farming of farmers in Tong Mang Organic
X S.D. Description

Agricultural Cooperative Group
Seed management 4.65 0.44 Most Agree
Choosing a planting area 4.63 0.47 Most Agree
Fertilizer management 4.60 0.45 Most Agree
Soil management 4.46 0.49 Agree
Harvesting and post-harvest management 4.41 0.45 Agree
Transportation and marketing 4.37 0.49 Agree
Water management 4.32 0.57 Agree
Pest management 4.05 0.59 Agree
Weed control 3.73 0.56 Agree

Total 4.36 0.50 Agree

Aaudiialunislgnidndunsduag

'
a o o

\NHATNINGNAUN TN HATEUNTEVIANS A1nnng

' o ' £ '

AUA BN HRATNTHAZNANFIDE N UINANINE AT

Q al Q
[

ezt sy asuals Aall

1) quﬂfnuL"ﬂué'ﬁwmﬂmznisumsmju

Wu3n grndannuyedu aanuiazliianensae

qilassa tagannzdosBuduniilymn Wasaindu
o % aa [ o 1o % dl o
navineasaedt lnideandslidfufinaady

a

AnstlszTamirasivadinduae inannsesit Gunu
Tlingeawa v liineasnsuisafFauldnausn
Tunsvinwmsgunae wifianunsaudlatloywising

we9ngu Aduetinen neneuy iinennsauau 7

vl

Wingn n19vinneRsdunstainsnaineeelang
Iiunaseuaiald Aoanisifunasiied Junlwiu
¥ o

naunazauALlugNTWIN AuANNon gunvin i

a



NJ\J Maejo Journal of Agricultural Production 2025 7(2): 57-70 67

v
a v oa = o A

AMNBUAUNANITN 12 AFaFeu TTaqiiuinawiily

1% 1%
2 v v

o A o o = o
44 pFaFau anegundeilaonuinas selalunis

al

MULATL AN TANIULELNLIM AN 1IN g
% :J/ 1 s a = ¥
auatNtsnaissadunguannsniinwnsa s
= ) 4 2o o
NnauiiAuenlald doswaetaiuwaziu @elunng
dsegunnaisladnisuanilasuzaui tnaeniy

oynuargiassaniialuiuasndninueasns niauma

o

drzaruiumiaenuresigninedeaiesauium

% 1

% 1 &
uuansudlalymiuaztnananasdnaufliun

al

aa o o &

a A v ¥ o Adl
ANNTN m”lmnﬂuammemzm‘iumimmmwm

'
I e

dldtzl o 1
naRAuadulunfsiinanguinemnslsray
ANNALFA T9aBRARBNTUNNIANEBY Udomlamun
et al. (2019) w31 nazpidugiinresAnznIsing
A 1 | ' a a a
wisadntuarAnENITNNNTENe A 7 HlszAnanan
doarnalfiinlsr@ninageqaiuiATadney 3199
v o Z o a
Furdafnmalalunisaiiueuninwaulunig
UIM34ang manAumuuanaus oy ausinee
uazaNdrwny lulAazaw idunannldpTadng
UszauAngsa
2) MSNAIUTINIDIFNT NUAZAMULNTTNNNSNG N
WL NN dIUTINT A NAIATYFBN1IWA LI AN
¥ < ! d‘ IS 1 v
Vi der09ngu LI INNITHAIuTINF DY
FNAINNI9FINTUS FaNAR FIMNUEU FaNARAU]A
faunnsaniiuianssy sansunailseload sanudla
oy uazdonmnsunmagay snstunialungs
Tradun 5 sasusazinan nanguliinsdndssau
o g S “
Weasluananndiganainung uaraslsnea sy
918478 WEBNTIINIUHUNITHARLAauTA Ll
wanannil delafinnsdseguagiszand iinald
nemsnglad lanauanulasuaanuiuazilszaunisnd
Tun1sMNHAINEIUNN 9907T9N19919uHulunNg
o o a K- ' o
Waunnsineasaunsesallluauiansauiu
Taananr@nynauatnisoiauauuanisluudly

' o

Toyun Mesauapdulalunisuinisannisminens

' '
oA

o aA v v 1 a o
TANNQNNNDELUN IMNV’]QWN@NV’]WLL@ZﬁLﬂﬂﬂ?tIﬂ‘H‘u

U

294A M IN19AHWIUTINGNANNNTNLIIGAN

wWnnneianeldesnelilse@nsnn denannlinng

NUNEATAUNTHIAUNHATNT IATUNITWRAL AN
oA 4. g g
Aaiiias lunaensfuresaune luiunLazwanium
auigualdaduayulinesudunguannsnlinems
a a6 Aﬂl U a dl o o ¥

Aunde INaLTUUUAIHARA 1M TNEIATYNINAIU
ANTINEAT TI48AARBIALNITANE1T89 Rungrut
et al. (2022) WU41 N1FRAIUTINUBIANITALAY
ansznssunisnguinssfadunisidouson lunis
fauAn faunn sanuily dsnaliuanannidannin

1 %

wazussgM s EIngusaInIg
3) NSUSUITAANITURINGN WG HN19LTNg
Ann1slunisiinenstunse TnaiRdusimdsoniu
NUNHATAINAIINATNITOUDILNHATNITLO
uidnaesgaiagondu wieunadsslandacing
YRFITHANNAINATNTNURIUFATANT NN
anszauseliuazliudedinnisiduagaas
an@nngulinau InadesslsznaundrAgyvinli
nguilszaunagia 5 Usvifu Aa 1) n1elyuned
fanriu Tnwan@nynanlunguilyunesdaniuia
Asidungu FufingisvasAuazitvnngsengy
fonruutladoyuuavdoanaedaiuuaziu nanme
anniToyunreaineasnInaunazsaunguiuiiy
¢ a I dl o
avnsalineasausd lafauntsudlalywifaaiy
a s L ° I
srauanananen lddnaialunisisanuiied
. a = = = o
utduen BunuuyuRauliieme wardu | nends
Idinnsnesaduannsnlinemnsduviae vinliinemnans
arusoudladoyniuavgilassadananals vin 1
NeRININANNFANYNRUI AT BN NALTHWAAN TN

o a A Lo A4 o P

nsvinneRsauvsdaesngusia iiewmun lings

v o 6 '

inudennndedu 2) nsfiideiatasanguiannu
WUTT INHAINIUATATIZNITNNINGN HAARTTALN
newwiuAud ATy wazAnAn lun s ERs B uvEe
WAZNEATUULNANKAY Inadqnsanunalunisyn
] o a v Y = ¥ a

WneRsfaNAU dnisfufuaziaauidnlaluiianig
o o o4 .
wenriu dadunalnlunisdumasulunisinwms
a = v o =3 v a
sunsedlvlszaunadnidanianiudiuinuas
AN uusanansuliinEasnIa N Winun

° el a & o o
ﬂﬂiﬂﬁLﬂHm&immNﬂﬂﬂd“ﬂu NﬁquLﬂuLﬂﬂﬂ’]WﬂuLLﬂg



NJ\J Maejo Journal of Agricultural Production 2025 7(2): 57-70 68

faarunsadasifasiunisdaudaniinainyuuas
wuaANAANUANF N ANaasaNI TN lungw
3) nsl@funadssTamiFonriu wudn insmsnsnay
faufuABuianssNaeInguine el ss tagil
warANARINIsfINAudundsiuIARauRans Ty
| a o o -
waangu Tnednisnnuadnguseasd Whunneuas
nezuaunfsaAiuIuetvazidan Hiliuune
Tunsimundanisiuataasinemnsnanguliman
v v a v o 4 %
AatnIsanAuulunIINanAan19nieldiag
Tneninld3annun A luiunuaz Ny e AN 18uaNEs
AREINIIWI LI ADININAINNNIN L ATLAD AAT T
a = rli! o b4 a 1 = %
wdwnwasaunzed devinlandnlunguisels
RO o o d .
WiNTY wWasuannisdgnividananmoug lliunis
UNINTULILHANNATY 4) NIALETHTITULAZILDY
= . vl =
nEAINg N9TinEAInanelungnladuanilasy
ANFiardsrauntsadlunisa1lun19ianemg
a a e o 1 A d’ o o vl
funaddonnu dosuaedeiunariulunisudle

\
oo ' =<

Jeyuasing o iludenresani@nnguanattanila

q

mliineasnsarunsound ldymnnumasaunuls

Wuedned denemnglasauiund oy luaai
= a v a

lifinanuataaesnanan aaanindasuannnig

Ugnivgidaiaien FununsinneRsLLINANHATY

a

o v = v a' 4?/ al
V]’]GLMLﬂHﬁ]ﬁ‘ﬂﬁ‘Ni’WﬂbLﬂLWN%HLL@ZNN@N@WSLLW]’]?

°  a

[MNEAABATRNIA 5) N19ReaNT iuAIdAtyuas

o

o o [% = o g
anfludaufuinensns tnaflaanudniusuay
4 » ve o o
denleaiulunslifudeyatnaisuaznisuaniaem
AT AUUAZ Y TINGNAUNIDLNHAIB VTV
azldagn1slunnsuanilasudayatinansaaanis
dszrungu Ineinistseguilszannounazilszgy
dszand ineagldeyauazuanildasuuniseu
A o o a a %’/
WAaaiunIsineRsauved sauisagiulssann
o dyas
HARRAT A TU paesauuawd lfoymuasnnenaun
WaNU28INGN TIaeARFBITUNNIANEI989 Rungrut

et al. (2022) WUI1 NTTLIUNNTLINNTIANITVRINGH

'
= s ° o a o

a a d‘ ¥ g
MNRATAUNTE Nﬂ\?ﬂﬂﬂ‘ﬁﬂﬂﬂﬂ/]@’]ﬂm‘ﬂ‘ﬂqﬂlﬁﬂﬁgm

(7

Uszauarudia senauday dn19fufyunes

o e

faufu nrsRRfeiATN Y nsRnalsslo ey

ANHNAWIATINAY 2AINTINTLUIUNNTLE TN A F9TIT U
LAYHY AADAAUITLILAINNANRUSLAZNIAAENT
4) ANHNSaNTUNSYIINEASAUYIS HURNNBATNS
WUGT INHAININNAUNAUNTUNININEAS
ureenuied tdAegideiIuluntsiniui
= v £ Yas 1 A o
HAunFaxsuNslAuNstaAe ATLIALIAN
WIENIUNIATTUATIENTW TIAHA N T NN IR
a o A dl £% 1 A
nNRane HuwssanulupiBeunaaslinisdqawan
atuayulunisiinensuazidanginsaiiieane
FANITNUNLAT AABAAUANNNTANAIUANNITUAY
Ysraunisallunismninemnsaundeias ladlanialy
= = v tﬂl o o a a ¢ o val
AnwEaudinaaiunisvinnemsdunse iAo
W lannnau a1un30t 8 Ui g lunuiaesmues e
FearunwSauiiudedAyNdenananiavinnems

o

= ' Ao o o P
UNTHIRINQN Lﬂ‘l‘!ﬂ@iﬂw&qﬂfyii\lﬂrli“ﬂULﬂ@ﬂu

o)

a '

1eanfiusureingulilszauaaiugniale

]

TedaAARRITLN1TAN®12RY Suriyachaiphun et al.

o

(2023) W41 LNHATATNNAIINNTDNAINITON

a = v o a K ] = 1
INEATAUNIE LA Laiui TeA19aninEnInsn lall

Y A | o A A ve A
AunFananaaz i unsnyinnemIauyFe AW
G o v Yo 1 A A o
wraninaudesldfunisdoaiasuseativayuy

A A, oAa o ) ]
AInAALATeINeNiet IngANnIaNgInasanis
o a = - A > o o
NINEAIAUNTHUasINHAINIINgITaanUiTaqe
i VAW RU9U 49991 89RANS
5) N5lAUNISRULAYUAINUUILIUNNEUAN
wudn nasldfunirativayuainuiigunaiy
Ae ) Liu nendgnile neudaasuuazannsal
neznaan@nsruuaztinld eaesnnmnanssnuazalnled
o =l d’l o ]
a1nelnnil wanannil delivdoaenuaedianau
ldnsatiuayuman y 18w Asia Pacific Farmers
Program, Farmers Organizations for ASIA Na349u
FLMINUILNANDWRINUNLNHAINITN (FAD) WATRL |
nd! o o a v =
Aqlunnsaduayunisaifivaulainisdnenaciy
AaINNaanERsnaNe lfunsanLazdanAdaaiL

d’l dl val o ] o =

AN1NTINUN TARNTuRUA LTI Tnad
n199793mnqilszasd hunne nanlaiu naanau

n1sRAAINLazU s UNS N1 N1TANHRINY



NJ\J Maejo Journal of Agricultural Production 2025 7(2): 57-70 69

UsZAUAINNENIAAINANMNABINITTRINEATAENS
Wa3e Faganadasiun1sAnEI8s Phalaho et al.
(2019) W9 mﬂ&’fﬁ*ummﬁumumnéﬁmLLM
wiaea1upg ) HAorudrAnyluniswmuiay

Wi NegadenananIINdFalunisaniiuany

oA v
IRINQNBNAIE

#gUnan1539E
=1 o [~3 o a a o
nsAnEANdFalun1ItgnnaunTe
2e9ngNannInfinwAsaunsd uyinurieds aune

= = o c o a
lannil unsnateResduml a1s1suigdsraniing
Uszg191ua19 Wud1 AUAEN1TA TN uaL
NITUIUNNIVUNEAT LTWNIV N EAIBUNTEAILA
ALNEAINANNATN LuRgIunannIslunsAiu
at19lldela Tnadnsdsegudanniulunisaniineu
~ : - Laave

waziinisnsiageuanane duasnaANaRu iy
AUNINAINHATNILATEUTINATINTIN T LTLA

o

fuANg 1T lun1sUandnaunisuadinemnIng

a

'
A o1 e s

ngNaunInlinERIaunTeviads NnanesAlsznay
A . a szd' o o
Ae nalsrlaTiniaiAsegia Aufinaaiunsmn
inensaunsed naslasudayatinans auasves
LNEAINT ATHNFaNTUNIIN LN AR UNT S
ATTUAUNITNINHATDUNTHUBILNHATNT LAt
AINA1LTATUN1TANHUIIUTBINGNNIAN
nnazaNdufinesAmEnssNNIINgN N3l
AIUFINTDINGN NITLINIAANIINGN AHNTaN T
NN asauNTd n19lATun1satuayuann
. . o o Ao e
wisguniaiguaziena unalndrAgynvinli
nqndsravumitugiia d1usudeiauaiuzaes
nwaIng loun nsaduayulinisdoamaaludiu
1 dl v . [ s ¥
s ueai1elsizan andnausuimun lusiu
n1etfasAudngNauazisnia N9 19UNUNAR
nnsaan uarnisulegy nasldmaluladasialu

A o A o a o yaa X
LW@WWJquiN@mNﬂ'ﬂumif;ﬂ,ﬂmlwu

TRALAUBLUL
NN9ANHITBLAUD UL U N UNINN AT
BUNTEHURILNEAINT WULN LN ATNINTDLAUB LT
N . . . 24
faanislintaeunIaiguariaesuninesdas
AN1940 AT NLA TR UINITNIN AT AUNTE patl
1) auaywlinisdomaalusunisdszaiusnuiy
- 4 s w A4 »
UNRIRUNUINeaF9lseEau iieNa N snlgnive
Wasunan 2) SaRnausulFuAnNEAINIANLR
TUAUNTUAAUBNGANIA NITINUNULAR N1TAAIA
waznisutlsgiveainayariiy naanauliaaing
dl o o o A = 1] a
Weandunsdesiudngiauazlsaivg 3) dea3unis
P ldwaluladadelud e lNNHaNARNI9NITNEHT
WHuAnemsnslaunay e as1aaaNazaanliwn

tdl a o o A 3
INHATNINAAN UL IUAT TR

npenssNlsznA

PAUBUNITANS NINANNIINTDITUIN
UsUnd N9LNINNIIFNUTLNALUIIITNINENT INe
4. - d 6 o -
naduayununisAned ieldlunisadiunig
An13d8Afd dnfaanysnifanh 1898UNITAM
WA NINAUEIHLATAUNTA] NITNITUNEAINTIH
waztn 'l andnguannsniinenadunseviady
ginelanall uasnatalesduny a1919usy
dszanddlnalscanauann Nngoundaenaalunig
Viugausudeya 1999LANEATNINGNAUNTD]

a a6 nI/ Q‘I £ 1 A vy

WNERsaunIEiede Nliausanialunislideya

N3YIN3AEl audiaganesann

LANR9B19DY

Denzin, N. K. 1978. The Research Act: A theoretical
introduction to sociological methods (2™ed).
NY: McGraw-Hill, New York.

Kaewlaima, N., S. Sreshthaputra, B. Limnirankul
and P. Kramol. 2017. Factors affecting
farmers’ adoption of organic agricultural
practices, Mae Ho Phra subdistrict,
Mae Taeng district, Chiang Mai province.
Journal of Agriculture 33(3): 387-395.
[in Thai]



NJ\J Maejo Journal of Agricultural Production 2025 7(2): 57-70 70

Likert, R. 1961. New Patterns of Management.
McGraw-Hill Book Company, New York.

Lukrak, N., D. Athinuwat and T. Sindecharak. 2013.
Problems and barriers in changing to
organic vegetable production of Ratchaburi
farmers who qualified in the organic
farming development project. Thammasat
Journal of Science and Technology 2(2):
125-133. [in Thai]

Maneechot, S. and D. Athinuwat. 2019. Factors
affecting the success of organic farming in
small farmer communities in Nakhon
Sawan province. Thai Journal of Science
and Technology 8(6): 597-608. [in Thai]

Phalaho, S., Y. Yupas and P. Phosing. 2019.
Factors affecting the success of Green
Farmer Group in Kalasin province. Journal
of Social Science for Local Rajabhat
Mahasarakham University 6(1): 145-154.
[in Thai]

Poung-ngamchuen, J. and W. Phromta. 2021.
Tobacco growing for reducing smog
effect from maize stubble burning in upper
northern Thailand. Journal of Social Sciences
Vision, Mahachulalongkorn Rajavidyalaya
University 10(3): 185-197. [in Thai]

Royal Thai Consulate-General, Savannakhet. 2020.
Organic agriculture: Opportunities for Thai
businesses in Lao PDR. Available: https://
savannakhet.thaiembassy.org/th/content/
\nemTAUYIFE (April 23, 2022). [in Thai]

Rungrut, S., S. Maso, Y. Kadem, K. Chanakul and
N. Masae. 2022. Success in organic
farming in Pa Rai subdistrict, Mae Lan
district, Pattani province. Journal of Social
Sciences and Buddhistic Anthropology
7(12): 318-333. [in Thai]

Sookplung, D., C. Thawornratana and A. Jai-aree.
2022. Factors affecting organic farming of
farmers in Suphan Buri province. Journal
of Multidisciplinary in Humanities and
Social Sciences 5(3): 1161-1182. [in Thai]

Suriyachaiphun, K., P. Sakkatat, S. Fongmul and
S. Saengsuphot. 2023. Factors affecting
organic farming of farmers in highland
areas of Chiang Mai province. Journal of
Agricultural Production 5(1): 13-26. [in Thai]

Thatsed, N. 2001. Final research report: Organic
agriculture and quality of life development
project. Phetchabun Rajabhat University,
Phetchabun. [in Thai]

Udomlamun, S., S. Yotathip, S. Maso, S. Rungrut,
A. Musikawan, K. Khaophaiboon, W. Wuttiwong
and A. Anubut. 2019. Success in farmer
network management: A case study of the
durian farmer network under the large-
scale farming project in Sai Khao sub-
district, Khok Pho district, Pattani province.
Proceedings of the National Conference
on Community and Local Development
Studies (CSD Samphan), 27-30 January
2019, Sisaket Rajabhat University, Sisaket.
pp. 13-18. [in Thai]

Unilever Food Solutions. 2022. Five inspiring food
trends in 2022. Available: https://www.
brandbuffet.in.th/2022/01/unilever-food-
solutions-x-trend-watch-2022 (May 5, 2023).
[in Thai]

Yaiprasarn, K. and S. Leksut. 2019. Development
of an organic marketing model of the
sustainable agriculture network in Lamphun
province: Final local research report. Thailand
Research Fund (TRF), Local Research

Division, Bangkok. [in Thai]



DISHISWAANSSK

NISINUAS

MAEJO JOURNAL OF AGRICULTURAL
PRODUCTION

NJU Maejo Journal of Agricultural Production 2025 7(2); 71-82 | 71

Qﬂﬂn’]wﬁﬁﬁwanizwumil,ﬂaﬂuuﬂmﬂn'lwgﬁ’mmﬁ"lu'au'mmn’mﬂﬁﬂmumﬂﬁmi
ilaaaiidizaunszanaan1snandunl lunmAnzIuaantReula
Projection Impact of Climate Change in the Future under Greenhouse Gas Emissions Scenarios

on Rice in-Season Production in Northeastern Thailand

SUINT WAURIT 9510500 UUNSLAY LN WUNZLAW wazilsad AU

Thanakorn Saensan Waraporn Nunthasen Ke Nunthasen and Nirote Sinnarong*®

a1 AT AT ANARLszens AniATEgAans NuAneduudld elnedunsne dmdadaslun 50290
Department of Applied Economics, Faculty of Economics, Maejo University, San Sai, Chiang Mai 50290

* Corresponding author: nirote@mju.ac.th

(Received: 20 September 2023; Revised: 2 January 2024; Accepted: 9 February 2024)

Abstract

This study aimed to analyze the projected impact and risks of climate change on in-season rice
production in Northeastern Thailand, via production function analysis with Feasible Generalized Least Squares
(FGLS) estimators. The analysis was based on panel data from 19 provinces in the region, covering the period
from 2002 to 2020. The results of the study showed that area harvested, trend time, and cumulative precipitation
had a positive effect on the yield of in-season rice yields, and it was a statistically significant risk-decreasing
factor for rice production variance. On the other hand, average temperature and variance of the average
temperature negatively affect the production of in-season rice yields, and there was a statistically significant
increase in the risk of variance in rice production. The results of the numerical simulation found that in the 2030s
and 2050s, the effects of climate change will cause yields to decrease by 1.470 percent and 2.003 percent,
respectively, causing production losses of 8,049.72 tons, equivalent to economic value. 74.41 million baht and
10,973.34, representing an economic value of 101.44 million baht. This work is only a presentation of the
impacts of climate change and a projection of future impacts. As an impact result, farmers and policymakers
should have good practices for rice cultivation that are consistent with climate change in order to deal with
future problems in a sustainable way.

Keywords: Rain-fed rice production, climate change, impact and risk, northeastern Thailand
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Table 1 Mean Production and Variance Function of Rice In-Season Production

Variables

FGLS Regression:

Heteroskedastic with

Variance production model

Cross-sectional and

AR(1) Correlation

In-season area harvested (Rai)

Trend time (Technology change)

Cumulative precipitation (mm.)

Precipitation variance (mm?)

Average temperature (°C)

0.98961™**
(0.00181)
0.03110™**
(0.00041)
0.04159***
(0.00142)
0.00167***
(0.00006)
-0.30369***
(0.01445)

-0.00124
(0.00122)
-0.00428**
(0.00093)
-0.00147
(0.00382)
0.00017
(0.00032)
-0.08601**
(0.03554)
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Table 1 Mean Production and Variance Function of Rice In-Season Production (Cont.)

Variables

FGLS Regression:

Heteroskedastic with

Variance production model

Cross-sectional and

AR(1) Correlation

Average temperature variance (°C? -0.00040*** 0.00077**
(0.00007) (0.00034)

Constant -0.27797** 0.32921***
(0.05105) (0.11942)

Observations 361 361

R-squared Not Applicable 0.1187

Adjusted R-squared Not Applicable 0.1038

Model significance Wald )(2 (6) = 478179*** F (6, 354) = 7.951***

Remarks: 1) standard errors in parentheses. 2) *, **, and *** indicate that the significant at the 10%, 5%, and 1% level of

significance.
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Based 1983-2021

Rice in-season

Baseline temperature (°C)
Baseline precipitation (mm)
Baseline rice production (tons)

Baseline rice price (Baht/tons) (2004-2021)

26.50
1,327.45
547,742.20

9,243.79
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Table 2 Mean of baseline temperature and precipitation (Cont.)

CMIP6 2030s 2050s
Temperature (SSP1.19: 50th) 28.07 28.15
Temperature (SSP2.45: 50th) 28.12 28.72
Temperature (SSP8.85: 50th) 28.21 29.21
Precipitation (SSP1.19: 50th) 1,365.28 1,417.97
Precipitation (SSP2.45: 50th) 1,499.31 1,527.58
Precipitation (SSP8.85: 50th) 1,499.92 1,5623.87

Remarks: World Bank (2022) and result analysis
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Table 3 Projection effect of climate change 2030s 2050s for mean rice production

Mean Fn. Variance Fn.
Projection climate change
2030s 2050s 2030s 2050s
Effect of temp. (SSP1.19: 50th) -1.797 -1.884 -0.509 -0.534
Effect of temp. (SSP2.45: 50th) -1.856 -2.547 -0.526 -0.721
Effect of temp. (SSP8.85: 50th) -1.954 -3.105 -0.553 -0.879
Effect of precipitation (SSP1.19: 50th) 0.119 0.284 -0.004 -0.010
Effect of precipitation (SSP2.45: 50th) 0.538 0.627 -0.019 2.201
Effect of precipitation (SSP8.85: 50th) 0.540 0.615 -0.019 -4.165
Effect of temperature (%) -1.869 -2.512 -0.529 -0.711
Effect of precipitation (%) 0.399 0.509 -0.014 -0.658
Summarize the effect of climate change -1.470 -2.003 -0.543 -1.369
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Figure 1 Projection effect and risk of climate change on rice production in northeastern Thailand in 2030 - 2059
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Abstract

The objectives of the study were to investigate, 1) farmers’ backgrounds on social and economic
characteristics, 2) farmers’ adoption of hydroponic vegetables production on good agricultural practices,
3) factors affecting to farmers’ adoption of hydroponic vegetables production on good agricultural practices,
and 4) problems and suggestions about hydroponic vegetables production. The sample were 70 farmers.
The interview form was created to collect data between June - October 2023. The collected data were analyzed
for frequency, percentage, mean, standard deviation and multiple regression.

Results of the study revealed that most of the interview respondent were female, 42.50 years old on
averages, married, and High school or vocational certificate. They had 4.35 household members and 1.90
workforce on average. The interview respondent had 0.25 rai of an agricultural area and earned an income from
hydroponic vegetables production on good agricultural practices for 423,220.40 baht per year on average.
They had 2.40 years of experience in hydroponic vegetables production on good agricultural practices.
The interview respondent contacted agricultural extension workers 5.30 times per year and attended
hydroponic vegetable training 1.80 times a year on average. The interview respondent received information
about hydroponic vegetables production 55.20 times per year, and study visits an average of 2.30 times a year
on average.

The study results found that farmers’ adoption of hydroponic vegetables production on good
agricultural practices, all the average on a high level. Factors related to the hydroponic vegetables production
on good agricultural practices were a positive relationship including Income from hydroponic vegetables

production, size of agricultural area and contact with the agricultural extension officer were statistical
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significance at 0.05, respectively. The most problem of hydroponic vegetables production was the cultivation

area is limited because it is an urban community.

Keywords: Adoption, hydroponics, good agriculture practices, vegetables
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Table 1 Personal factors of farmers adoption of

o '

3) AnsAAsinnTasafifuasans
vensunandnlalasluindnumdnineasiauay
winnzan Inensldaffenyunu e adAn1IRaek
aAnagnyANM (multiple regression analysis)

4) Azsilymiuasdaauauuelunng
naninlatasluiindreainumsnstnanisdnunanmny

VEIRTLNEILTTNE

NANNSINELAZIATOL
1) ARAFIUYAARUDINEATNS
=3 1 ]
AINNITANEINLAN IneaINIdIulun i
a al dl = a
WWANTY Hanglady 42,50 T Haniuninansa
= o o = = = 1
AUNIANENTLAUN T NANE REUL AN e VTR LN
al o

Faruquinlasunis@ne1iads 11.70 1 way

HaunTnlupiaizaueas 4.35 AL (Table 1)

hydroponic vegetables production on good agricultural

practices
(n=70)

Personal factors Percentage Mean SD
Sex (male) 53.50 - -
Age (year) - 42.60 9.05
Marital status (married) 71.50 - -
Education (High school or vocational certificate) 40.95 - -
Level of education (years) - 11.70 3.75
Household members (number) - 4.35 1.40
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Table 2 Economic factors of farmers’ adoption of hydroponic vegetables production on good agricultural

practices
(n=70)
Economic factors Mean SD
Income from hydroponic vegetables production (Baht) 403,220.40  184,256.35
Product from hydroponic vegetables production (ton) 4.10 2.25
Experience in hydroponic vegetables production (years) 2.40 0.90
Size of Size of agricultural area (rai) 0.25 0.42
Labor (number) 1.90 0.55
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Table 3 Social factors of farmers’ adoption of hydroponic vegetables production on good agricultural practices

(n=70)

Social factors Mean SD

Training in hydroponic vegetables production last year (times) 1.80 0.80
Contact with the agricultural extension officer last year (times) 5.30 2.15
Educational trip on hydroponic vegetable production last year (times) 2.30 0.45
Receiving information about hydroponic vegetables production in last year (times) 55.20 10.30
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Table 4 Level of adoption of hydroponic vegetables production on good agricultural practices

(n=70)

Adoption Mean SD Level

Stipulation 4.51 0.15 Highest
Motivation 4.43 0.20 High
Physical 3.63 0.67 High
Biological 3.57 0.71 High
Production 4.26 0.40 High
Economy and marketing 3.82 0.62 High
Total 4.02 0.53 High

Remarks: 4.51-5.00 Highest  3.51-4.50 High  2.51-3.50 Moderate
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Table 5 Multiple regression analysis of factors related to farmers adopting hydroponic vegetables production

on good agricultural practices

Variables Coefficient (b) t P-value
Age (years) 0.063 0.890 0.373
Level of education (years) -0.141 -1.166 0.139
Household members (number) 0.150 1.770 0.077
Income from hydroponic vegetables production (Baht) 0.061 2.472 0.029°
Product from hydroponic vegetables production (ton) -0.015 -0.149 0.884
Experience in hydroponic vegetables production (years) -0.077 -0.677 0.501
Size of agricultural area (rai) 0.075 2.135 0.047
Labor (number) -0.033 -1.330 0.134
Training in hydroponic vegetables production last year (times) -0.018 -1.901 0.060
Contact with the agricultural extension officer last year (times) 0.033 2.635 0.025
Educational trip on hydroponic vegetable production last year 0.010 0.230 0.825
(times)
Receiving information about hydroponic vegetables production in -0.012 -0.499 0.622
last year (times)

R*=0.366 F =6.339 Sig of F = 0.000

Remarks: Correlation showed significant at the 0.05

6) teymlunsuamintalasldiingd

al

dszifuninensnaviudniuilyuininige

dl R = o o
A Toyunesuinmicilgnilagestneandn way
fyuiresasunme dyu@esniafusinEuanan
. < o vo
waanasiivines doutloyuiau o ineasldsy
v o5 X 4 &
nansznulusyautias vialiloyviFaanunmizilgn

al [ o dl A
fagatrsaniadudyuifiineasnsiiauynee
4 ¥ d. -

WULRe HasaniunenenszuasAsag e ium
= al 1o 1 1
e dlsvrnsendeatfuatnammnudy uay
Nunlunismnnisineasldainnsnvenaeantdisan
ImennEnsns ba ldnuALF N e lus UL
Tuniaazgn wazldldidnunmnzlgninads

vl & Ay ¥ o
[AMNHBAU 'Q\”J“IlﬂL@u@LLuziﬂﬂuQﬂ\jquﬂqﬁﬁ\ﬂ

= 5

fifgadesduasunisuandnlalasiufindnnn
walulagadelusd seeinsdunisdgnidnlalaslling
w2 fuiull sideuvuaeuln duflunisldfiud
lunamnzilgniiags wiluananRNINT i3
fﬁ“mmmﬂ‘iu‘[,@ﬁﬂw,wwﬂqﬂﬁmmzﬁuﬁ/uﬁm‘*ﬁqm
yinlinsmsnsansnsauindsin unananldun Ty

dauTyuTaan 1A U N HANAANAINIT

< o o e
vivnaadulgyuiAinuiae duiuus lduinidn
Tagdouninaziinannnismnzgniininiiundn
ﬂl 3 1 a ¥ K] % =3 a
azmAaIaied e Nanan lf Aesefunanas
wildneu v lddnlalasluindladanuaziann
Tdwmnzuninisdnming asiideauanuslfinumans
gAausdadnisresnatndnlalaslddndlunug
naumazdgn wiadnaungudduiuifiuinundn

lalasldfindlimaan1nanlusiiiasaaninesalyl

#gUnan15IAE
nstandunsuandnlalasTuiindaiuvan
INEATARUAIANZANTI 6 A1 UGN inATNTE
nsanfulunnsaneg lussaunan Taginwmanss
szfunmsnenfuedlussiuaniga 1 du ldun
sudaniun uardsyauniseaniuetlusyauuin
5 fu lawn Auugeasla Aunianin fusann
ANUNTZUIUNTHAR UALAULATHFAAUATAIIAATA
FwFuiladeiflinauduiusiunisaeusunisuan
dnlalastuindmamaninumefiauazmanzan Ifur

se'lsannnisuandnlalasldidng aunanun



NJ\J Maejo Journal of Agricultural Production 2025 7(2); 83-94 93

NNNITINEAT UWATNITAARAATLLA NN LaT)
naneRg atedadAnyi 0.05 ludiuaasilymid
wunnfgalunsuandnlalasllfindme ey
g N 4o e =

Wunmnzignilegetneanin uazilnymnsesasniae

Ty iU N B NARRANAINTLALINAEN

ARALAUBLUL
gadelmauaunaAnduaziiulesToniise
. e A 444
B9ANINIIENIUNIATT WTnUaEauaw | Mifaaded
saudanensnsuandnlalnslindnundninems
Ao X Ao =
NauazinuzanluiunenensrunsAsay 5N
. . o . L
Jandanszunsatagsen Tuilsuianusing - Al
a o dl Y o v 1 a
1) ANNAN13ISEN b1 1N LINNTHER
fnlalaslUindn unanin A NALALINNI AN
doalsinumensane laiNauasn9taau Deusday
. X

nanfadaaiunlunisiwiclgninin el

[ P
¥ )

1 a a ¥ A
Mmmm‘wmmmmm@mmmﬂ@mmu”l,ﬂ“lﬂumi

)

U3 FNRAUT LA A UINHMINTIN D UNETIRILAUTD
faldudlainaafunisuandnlalasldindnunan
dlt:l U 3 o‘d‘ Yas
NN aznnzan s unalss laminas oy
. o dd e o . o
2) mdaenunAINedaNAsiinnIHan i
WiAanssausanudunguiuandnlalasidiindau
Tuiud Wasanninemansluiundaulung ladlddnng
SANNGNAULINENITAT LT UNITNARLUUNARLDY
18189 ANt s lF N A TN IR U N LN19N
AuFNTUNIAANITATUFNN 7] TBINGNINEATNT LAY
LT HATIIANENINURILNHATN T LR N FWRA 1N
v o . o a9 &
ANUBU 7] UBNUHBANATUNNINAR WIANNNINTUW
. Jd . o e y
3) UeUNNE189A2TRNNT9RB L TN 13
PNIAIMATIANSRAeAeANITLINgNgNANT I
. 4 . vmt
LALNHAINT LNBLDWNNIIWA UL NEATNTLHH
PNEELAZAITNAIN170 M NIRARADAD AT AN AL
augunsnaenangugnAdnlalasiingdluswanls
PTRTAUANDUNITAAFABNINATINAUAIUTA
Y F o X e . -
Fuazaanda luNun W neRINIa N0 dINANAR
Tansunaadugeni o) 16 uazsdaaiuliinemsns
= o = Yy $% L
HnsiauinisBaufirunisdnanalunainaalad

TR uNszuadIANagAaDALIAT WABINITNA

ABUNUA LU LUUANY o] TesunanWesy LTy
Facebook Tiktok ¥aunanwafuau - Nazdaeiiiy
LA ool vm o &
aaanisdazevzaiineandfnnnliNInTu nez
lugaadbiaqiiugauinluiaunisdsgeaasluscuy

T S o yo 4
aaulaiuInay a1aFuaINNIsI e LA luNunaw
P VI o &
WANUURRWHARTUT AT A8 i

A e I~ @ Ny
@uml‘ﬁiml‘]_l“ﬂu’d\‘wm Al Lﬁ\q\lﬁ

AnRnssulsznA
21990UAMAN 13T WA tUTaENTINEAS

avelvd anzineaAtansuazinalulad

NUNANYNAE TN NITUATATOEYDEN ﬁmﬁumu

e L
nngaaelumsall

L ANA19D19DY

Al Mamun, A., F. Naznen, G. Jingzu and Q. Yang.
2023. Predicting the intention and
adoption of hydroponic farming among
Chinese urbanites. Heliyon 9(3): 1-15.

Bunyanit, A. and R. Sirisunthonlak. 2019. Factors
influencing obtaining Good Agricultural
Practice certification of rice growers in
Phrao district, Chiang Mai province.
Khon Kaen Agriculture Journal 47(Suppl. 1):
167-172. [in Thai]

Chanthong, N. and P. Sakkakatat. 2018. Acceptance
of maize production under Good Agricultural
Practices (GAP) of farmers in Ang Thong
province. Journal of Agricultural Research
and Extension 35(3): 54-63. [in Thai]

Chanthong, N., A. Sngiomjai and P. Sakkakatat.
2023. Acceptance of banana production
technology under Good Agricultural Practices
(GAP) of farmers in the upper central
region. Journal of Agricultural Research

and Extension 40(1): 150-160. [in Thai]



NJ\J Maejo Journal of Agricultural Production 2025 7(2); 83-94 94

Kaiyawan, Y. 2018. Statistical principles for research
and program application. Chulalongkorn
University Press, Bangkok. [in Thai]

Kruekum, P., P. Sakkatat, N. Vetchasitniraphai and
P. Jeerat. 2021. Acceptance of vegetable
growing promotion under Good Agricultural
Practices by Karen farmers in the area of
Wat Chan Royal Project Development
Center, Chiang Mai province. Journal of
Agricultural Research and Extension 38(1):
135-143. [in Thai]

Likert, R. 1961. New Patterns of Management.
McGraw-Hill Book Company, New York.

Luejai, W., N. Srijariya and N. Saisupee. 2022.
Integrated hydroponic vegetable cultivation
with automatic control system via smartphone.
pp. 1-69. In: Annual Research Report 2021,
Faculty of Engineering and Architecture,
Rajamangala University of Technology
Suvarnabhumi, Phra Nakhon Si Ayutthaya
Huntra Campus. [in Thai]

Mingsamorn, C., N. Rungkwat, P. Khueakham and
J. Poung-ngamchuen. 2023. Factors affecting
the practice of integrated farming models
of farmers in Chae Son subdistrict, Mueang
Pan district, Lampang province. Journal of
Agricultural Research and Extension 40(1):
161-171. [in Thai]

Office of Agricultural Research and Development
Region 6. 2023. GAP for food crops: TAS
9001. Office of Agricultural Research and
Development Region 6, Chanthaburi. [in Thai]

Phra Nakhon Si Ayutthaya District Agricultural Office.
2023. Farmer information in Phra Nakhon
Si Ayutthaya district, 2022. Phra Nakhon Si
Ayutthaya district Agricultural Office, Phra
Nakhon Si Ayutthaya. [in Thai]

Ritnum, N. and A. Waiphrip. 2019. Intelligent control

system for hydroponic farm: A case study

of red oak and green oak lettuce. pp. 1-60.
In: Annual Research Report 2019, Faculty of
Engineering, University of the Thai Chamber
of Commerce. [in Thai]

Satitsaradu, K. 2015. A study of production,
marketing, and consumer behavior of
hydroponic vegetables: A case study in
Phetchabun, Bangkok, and Khon Kaen
provinces. In: Proceedings of the National
and International Conference on Business
and Management Innovation 2015, 19-20
September 2015, College of Graduate Study
in Management, Khon Kaen University, Khon
Kaen. pp. 902-908. [in Thai]

Srisuro, S. 2020. Technology Chaoban Magazine,
Issue 712. Matichon Publishing, Bangkok.
[in Thai]

Taweerat, P. 1997. Research methods in behavioral
and social sciences. Educational and
Psychological Testing Bureau, Srinakharinwirot
University, Bangkok. [in Thai]

Thammakhankaew, T., B. Limnirankul and R.
Sirisunthonlak. 2022. Factors affecting the
implementation of large-scale longan farming
technology by farmers in Mae Tha district,
Lamphun province. Khon Kaen Agriculture
Journal 50(1): 154-163. [in Thai]

Vanichbuncha, K. 2018. Statistics for research.
Samlada Publishing, Bangkok. [in Thai]

Vetchasitniraphai, N., P. Khueakham, T. Purintraphiban
and P. Jeerat. 2022. Factors affecting the
practice of potato cultivation by farmers
in Sansai district, Chiang Mai province.
Journal of Agricultural Research and
Extension 39(3): 55-64. [in Thai]

Yamane, T. 1967. Statistics: An Introductory Analysis.
2nd Edition. Harper and Row, New York.



DISTISWANNSSK

NISINUAS

MAEJD JOURNAL OF AGRICULTURAL
PRODUCTION

NJ\J Maejo Journal of Agricultural Production 2025 7(2): 95-103 { 95

s a a i ¥ v 13 1 [ o Y a a o o I'd
ﬂ’]ﬁﬂﬂizﬂuﬂ’]‘a‘lﬂﬁyLmuim‘ﬂ@ﬂﬂuﬂﬂ’]“lﬂ')ﬂ'JEIﬂ’]‘iLL“]ILN@ﬂWqu’Jﬂ'ﬂ@uﬂiﬂﬂs‘lLﬂi’]S‘VILLﬂQ

Enhancing the Growth of Rice Seedlings by Soaking Seeds in Photosynthetic Bacteria

AWTTHN Tusal* §NNT 41911 2350l Fauwily uaznipgen Gauudu

Supansa Chinaworn* Supaporn Sarah Wachiraporn Ruanpan and Nattaya Ruanpan

a1113 A TulaEn suanNT AzInERTANdRTLAZNINENTEITNTNA NnAnendamalula g ansaanzdiean
811N9A79797 AMTATALT 20110

Department of Plant Production Technology, Faculty of Agriculture and Natural Resources, Rajamangala
University of Technology Tawan-Ok, Si Racha, Chonburi 20110

* Corresponding author: su_pan_sas@hotmail.com

(Received: 5 January 2024; Revised: 19 March 2024; Accepted: 10 April 2024)

Abstract

This study aimed to evaluate the effect of seed soaking with photosynthetic bacteria (PSB) on seedling
growth compared with soaked-seed with water. Six seed soaking methods and two rice varieties were arranged
in a 6 x 2 Factorial in CRD with 3 replications. Different seed soaking methods consisted of water 24 hours (T1),
water 48 hours (T2), PSB 1:10, V/V 24 hours (T3), PSB 1:10, V/V 48 hours (T4), PSB 1:20, V/V 24 hours (T5) and
PSB 1:20, V/V 48 hours (T6). The two varieties were RD6 and RD15. This experiment was divided into 2 parts.
The first was a germination test on the top of paper in the laboratory room and the second was a germination
test in the seed tray in the greenhouse. The result found that the percentage of germination was not significant
difference between top of paper and seed tray testing methods (p >0.05). However, there were highly significant
differences among seed soaking treatments in shoot length and root length tested on the top of paper, including
seedling height and leaf greenness tested on the seed tray (p<0.001). For the germination test on top of paper,
shoot length and root length at 7 days old seedling of PSB 1:20, V/V 48 hours (T6) were the highest at 9.03 and
7.55 cm, respectively compared with the others while soaking with water was the lowest at 4.41 and 4.50 cm.,
respectively. These accorded with the germination teste under the seed tray. Shoot length and leaf greenness
of seedlings at 14 days old under T6 showed the highest shoot length (19.96 cm) and leaf greenness (17.03
SPAD-unit) compared with the others while the treatment of soaking with water provided the lowest at 7.93 cm
and 3.64 SPAD-unit, respectively. This result indicated that soaking seeds with photosynthetic bacteria can
enhance rice seedlings.

Keywords: Photosynthetic bacteria, rice seed, seed soaking, growth
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Figure 1 Seed emergence at 3 days after germination test by top of paper method under different seed

soaking: T1 = water 24 hours T2= water 48 hours T3= PSB 1:10, V/V 24 hours T4= PSB 1:10, V/V 48

hours T5= PSB 1:20, V/V 24 hours T6= PSB 1:20, V/V 48 hours
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Table 1 Effect of soaking seeds with photosynthetic bacteria on seed germination, shoot length, and root

length of RD6 and RD15 sown by top-of-paper method

Seed soaking

treatment (S)/ Variety

Percentage of seed

germination (%)

Shoot length (cm)

Root length (cm)

(V) RD6 RD15 Mean RD6 RD15 Mean RD6 RD15 Mean
water 24 hours (T1) 100 100 100 437 445 441C 510 426 4.68B
water 48 hours (T2) 100 100 100 3.92 491 442C 437 428 432B
PSB 1:10 24 hours (T3) 100 100 100 7.60 6.97 7.28B 6.90 7.01 7.00A
PSB 1:10 48 hours (T4) 100 100 100 77 703 7.10B 709 703 7.06A
PSB 1:20 24 hours (T5) 100 100 100 746 6.39 6.93B 728 698 T7.13A
PSB 1:20 48 hours (T6) 100 100 100 8.75 9.32 9.03A 788 723 T7.55A
Mean 100 100 6.54 6.51 6.53 6.45 6.13 6.29
CV (%) 0 15.4 10.86
F-test (V) ns ns ns
F-test (S) ns * *

F-test (VxS) ns ns ns
LSD (0.05) (V) - - -
LSD (0.05) (S) - 1.203 0.818

LSD (0.05) (VxS) -

Remarks: ns means non-significant difference, ** means significant at 0.01

Different upper-case letters are indicated to mean different within a column
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Table 2 Effect of soaking seeds with photosynthetic bacteria on seed germination of RD6 and RD15 sown in

seed trays

Percentage of seed germination (%)

Seed soaking treatment (S)/ Variety (V) Mean
RD6 RD15

water 24 hours (T1) 100 100 100
water 48 hours (T2) 100 100 100
PSB 1:10 24 hours (T3) 100 100 100
PSB 1:10 48 hours (T4) 100 100 100
PSB 1:20 24 hours (T5) 100 100 100
PSB 1:20 48 hours (T6) 100 100 100
Mean 100 100

F-test (V) = ns
F-test (S) = ns

F-test (VxS) = ns

Remarks: ns means non-significant difference at alpha 0.05
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Table 3 Effect of soaking seeds with photosynthetic bacteria on shoot length of RD6 and RD15 sown in seed

trays
Shoot length (cm)

Seed soaking treatment (S)/ Variety (V) Mean

RD6 RD15
water 24 hours (T1) 8.89 Ca 6.97 Da 793C
water 48 hours (T2) 9.46 Ca 9.61 Ca 9.53 BC
PSB 1:10 24 hours (T3) 13.14 Ba 9.59 Cb 11.37 B
PSB 1:10 48 hours (T4) 19.52 Aa 16.02 Bb 17.77 A
PSB 1:20 24 hours (T5) 19.93 Aa 17.02 Bb 18.87 A
PSB 1:20 48 hours (T6) 20.71 Aa 20.00 Aa 19.96 A
Mean 15.28 a 13.20 b

CV (%) = 8.32

F-test (V) = ** LSD (0.05) = 0.819
F-test (S) = ** LSD (0.05) = 1.418
F-test (VxS) = * LSD (0.05) = 2.006

Remarks: ns means non-significant difference, * and ** mean significant at p < 0.05 and 0.01, respectively
Different upper-case and lower-case letters are indicated to mean different within column and between columns,

respectively

Table 4 Effect of different soakings on Leaf SPAD of RD6 and RD15 tested in seed trays

Leaf SPAD (unit)

Seed soaking treatment (S)/ Variety (V) Mean
RD6 RD15

water 24 hours (T1) 3.64 3.63 3.64D
water 48 hours (T2) 3.79 3.60 3.70D
PSB 1:10 24 hours (T3) 3.91 4.62 4.27 D
PSB 1:10 48 hours (T4) 7.09 7.73 7.41C
PSB 1:20 24 hours (T5) 8.43 10.65 9.54 B
PSB 1:20 48 hours (T6) 16.68 17.37 17.03 A
Mean 7.26 7.93 7.6

CV (%) =20.73

F-test (V) = ns LSD (0.05) -

F-test (S) = *** LSD (0.05) = 1.855
F-test (VxS) = ns LSD (0.05) -

kK

Remarks: ns means non-significant difference, mean significant at 0.001

Different upper-case letters are indicated to mean different within a column
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Figure 2 Seedlingrice at 14 days after germination test in seed trays under different seed soaking: T1 = water

24 hours T2= water 48 hours T3= PSB 1:10, V/V 24 hours T4= PSB 1:10, V/V 48 hours T5= PSB 1:20,

V/V 24 hours T6= PSB 1:20, V/V 48 hours
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Abstract

Currently, the evaporative cooling pads are produced from kraft paper type with high cost and short
lifetime. Using biochar, a material produced from local waste, is an alternative for agriculture. Therefore, this
research aims to compare the efficiency of cooling pads produced from biochar for evaporative cooling
systems. The study used two test boxes of different sizes with three types of biochar i.e., rice husk, eucalyptus
wood, and bamboo wood biochar. These were compared with paper cooling pads, controlling wind speed and
water flow rate. Temperature and relative humidity were measured before and after passing through the cooling
pads. The study found that eucalyptus wood biochar could achieve the highest average temperature reduction
of 7.06 degrees Celsius and maintain a constant relative humidity (74.27%), similar to paper (82.11%) by an
appropriate value ranging from 40-90%. Analyzing the efficiency of evaporative cooling (Saturation efficiency),
it was observed that eucalyptus wood and bamboo wood biochar had performance close to paper for size 1.
(W20 x L 20cm). However, for size 2 (W 40 x L 40 cm), the efficiency of bamboo wood biochar decreased,
while eucalyptus wood biochar remained constant, and increased for paper from the cooling pad. However,
cost efficiency analysis with result that eucalyptus wood biochar had a lower cost efficiency compared to
cooling pads made from paper. Therefore, this study suggests that eucalyptus wood biochar is suitable for
producing cooling pads in evaporative cooling systems. It can absorb water, has good ventilation, a long
lifetime, and fungal control agents, which affect plants, animals, and workers in a greenhouse. Therefore,
biochar also contributes to long- term environmental problem- solving through biodegradability and sail
preservation. Additionally, it helps reduce production costs by recycling materials within the community for new
benefits.

Keywords: Agricultural waste, wood, rice husk, renewable resource
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Table 1

(EC) and d) Bamboo biochar (BC)
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Table 1 Cost of production for each 20 x 20 cm” cooling pad material in this experiment

Material type

List
Paper RHC EC BC
Raw material (Bath/mz) 1,389 - - -
Biochar stoves (Bath)’ - 15 150 150
Plastic net (Bath/m’) - 43 43 43
Total 1,389 58 193 193

fixed cost

ﬁﬁf?@@ﬁ"\i 4 1ila TAANMANTANIINIEAN
1e4dan Usznausae Tassainvaesdulneld
NADIAaNITAUBLANAIBULLLABNNIIA (Scanning
electron microscope; SEM) rﬁh‘ﬁuﬁaq (surface
area) (A1319tNM9/N5H) 1Aead BET (Brunauer-
Emmett-Teller) AMLUTN1MUB93NWIU (pore volume)
(@Tsiansu) TneAT total pore volume WATANTUIAINTU

(pore size) 1ne/A3 BJH method adsorption pore radius

ﬂ’]‘i’aﬂﬂLL'Ll‘LILLBiu@ ﬂ’qm‘lﬂgﬁ
A o P P v o PRy
LN@V]’m’]ﬁ‘LN’]Lif;li_l‘é‘ﬂ?;ll,l,@'lu’m’]uﬂvl,ﬂ@’m
v =3 ' v dld
ﬂ’]i‘LN’mWUﬂiMNﬂJu’]mL@ﬂLL@:i"auﬂ'}ﬂmzLLﬂNWN

PUAEURIAUEINATN 4 LUFLNRAT aniduiuwnaL

Figure 2 The cooling pads are made from a) Rice husk biochar (RHC)
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(mumﬁ 1) (Aziz et al., 2018) LAZUWIANTNS 40
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(au7afi 2) AU L UARY U RULILINTE A
(Figure2) TaaneuanguugiainoIuinais
MUY 400 AlanfusiagnunAiiums (Salins et al.,
2021) Emndnenanainuniasududreidauns
daam11ne 0.2 Radiums Mudunieresutuan

grun)ANetlasiun1IqAT040 U BNANUNLAR

AUNNN (Kouchakzadeh and Brati, 2013)

9 al

b) Eucalyptus biochar (EC) and ¢) Bamboo biochar (BC)
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a1 30 Wi anduiuduanguun it luuaay
pnanauirlaives dainingane uaziBauidiey
dausnsasinuin ¥ 3 %ﬁﬁiﬂf?@ﬂ WAIAUITINN

n19AduIT8uE U U R usazTin (water

o

holding capacity) ATl

water holding capacity (%) = (WZTZWl)xloo
g W, = ﬁwﬁnmmf‘fmﬁ@uﬁﬂ
N1INAKAL (g)
w, = ﬁwﬁﬂmﬂﬁmuﬁ’qﬁﬂ

2

N1INAKAL (g)
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3]: Cooling pad
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YosnruAuUTINUEINA
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| e— dosszvsema

WUn (@mA)
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2093UNNIRABAILLILAIIATAAN AN *| (Figure 3) 4
mﬁmv‘hiwm:ﬁmm@umuﬁwzum@ﬁuﬁwm
WHUARGUUHN frmFunisinmenaeeduuLL
1synausng 2 IUIA A 1) IUIA 1514 20 EEURLNAT
X 89 20 LIURLNAT X 819 85 LTURLNAT (mmm‘ﬁ 1)
(Aziz et al., 2018) LAY 2) AU1A NI 40 LTURNAT

X 4 40 FIURWNAT X 81719 170 LIURALNAT (11107 2)

Figure 3 Evaporative cooling system prototype box.

NINARDLUALARD NN

- AHEaan: MAuEIaNgegAYes
finanawe 16 9 uuy 3 luWa Tapansisaaudat
wisasinanaaan B Peak meter 1 PM6252A
AILANAINLEY LTREsE1MIN9 1.0 - 4.7 LURTBIRRUAT
Salins et al. (2021)

- dmsnasluazesin; ATLANEATN
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28911 (Flow meter) @9 G1 BSPP ju K 24 WA
wWiniu 1.6 - 1.7 gnun ANLNAIFR1NT (Salins et al.,
2021; Tejero-Gonzalez and Franco-Salas, 2021)
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17.00 1) 1N 3 ‘E’W (Aziz, 2018; Vala et al., 2016)
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5 %9 (mumﬁ 2) (Aziz, 2018) TneARyINANAIAYLIAN
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A1 (Salins et al., 2021)
BATisRld A nmnLlssnan1nnns
MAsfuluuszmaaesdaniaeldan saturation
efficiency () 814410 Franco-Salas et al. (2019)

ANANTENI NG R wAz BN (difference
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temperature, At) (Franco-Salas et al., 2019) was

Usz@ninannisnianuLiureAuyuIeedan

o

(cost efficiency) (Muk-on, 2021) pratl

(T, - T2) ()
=—"—x100
T T
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WULITZIWY (Saturation efficiency, Llagidusl)
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' | a = =)
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' a A =
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wazanaan (Difference temperature, mmmﬁﬂa) (3)

T, = gruuginszidizusivanda

anALNURALTaN (B9ANIALTER)

T = gruuginszilizuivaesannia

2

o a = =
PAIHNWHAUL N (R9ATALTR)

Cost ef ficiency(Bath/m”"2)

Cost of material (4)

" Saturation ef ficiency
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wnnelusadn (Liang et al., 2016; Fawzy et al.,
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NTeUIUNITINA (Sahoo et al., 2021)

(c) Eucalyptus (EC) and d) Bamboo biochar (BC)
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Table 2 Porosity characteristics of studied materials
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Material Surface area Pore volume Pore size
(m?/g) (cclg) (nm)
Paper 40.62 0.002 3.00
RHC 22.53 0.012 7.49
EC 6.39 0.002 1.82
BC 789.3 0.312 1.40
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Table 3 Water holding capacity of different cooling pad material in size 1 and size 2

Water holding capacity (%)

Material
Size 1 (W 20 cm x L 20 cm) Size 2 (W 40 cm x H 40 cm)
Paper 34.33 b 8.73 Db
RHC 77.92 a 2150 a
EC 49.44 b 17.43 a
BC 34.88b 9.420b
LSD 24.20 7.29"

.05

Remarks: Size W= Width and L=Long

‘, N significant differences p<0.05 statistical and p<0.01 respectively

Numbers, lowercase letters are directed differently in the same column. There are statistical differences at the

95% confidence level by means of LSD (Least Significant Difference Test)

Yse@ninnnisinAinnifiuzeculiuan
@qmuqﬁm?{ﬂ%\i 2 IUNA WUIN LLr:immfaqmuqﬁﬁ
yiranndulifypnadia arunsnangnun i ld
7.06 asAgaidas 19ldgenduduangnugd

nszanEd Mulneiall (4.86 avAmadmea) luuneh

Viawded (Table 4) T9azuiuladnila i Tu1A284

WHUARYUUANTY 2 111 (Size 2) duliyaadda

o a U ldl v o o

flaflmnuaunsnangunni lgeasiiindiAssiuny
« de A4

ain anueidanau - Hannuaiunsalunisan

AUNNNAAAIIALANIZTTURN AL U HUANFIY

duunay anguuniiednlines 3.13 a9An AuLieN 1.66 a9ALTAITEA

viaidea wazinulilianguugiliieds 4.59 aeen

Table 4 The difference of temperature between the inlet and outlet of the cooling pads in size 1 and size 2

Difference temperature (°C)

Time Size 1 (W 20 cm x L 20 cm) Size 2 (W 40 cm x L 40 cm)

Paper RHC EC BC Paper RHC EC BC
10:00 -1.43 -1.94 -0.77 0.30 -1.80 -2.93 -0.90 -2.27
11:00 5.23 3.17 5.77 5.35 2.87 1.43 6.67 2.57
12:00 6.73 3.77 7.67 4.90 4.47 1.43 7.70 2.77
13:00 6.80 6.40 7.33 5.33 5.70 2.87 8.20 3.37
14:00 6.43 6.67 7.97 6.63 5.07 3.17 8.20 4.13
15:00 6.33 6.67 8.80 6.40 5.17 2.60 8.30 5.00
16:00 6.70 6.57 9.07 7.53 5.83 2.07 9.67 6.43
17:00 6.93 5.53 10.30 7.73 6.73 2.60 8.90 7.27
Avg. 5.47 bc 4.60c 7.02a 552 b 4250 1.66 C 7.09a 3.66 b
LSD 0.88" 0.73"

05

Remarks: Size: W= Width and L=Long
The outside temperature throughout the experiment (24 days) averaged 28.9-36.0 °C.
*, ** significant differences p<0.05 statistical and p<0.01 respectively.
Numbers and lowercase letters are directed differently in the same column. There are statistical differences at the 95%

confidence level using LSD (Least Significant Difference Test)
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Table 5 The relative humidity of the difference cooling pads materials in size 1 and size 2

Relative humidity (%)

Time Size 1 (W 20 cm x L 20 cm) Size 2 (W 40 cm x L 40 cm)

Paper RHC EC BC Paper RHC EC BC
10:00 63.23 68.42 64.70 61.80 64.07 52.17 63.00 58.73
11:00 72.37 71.43 76.93 80.77 78.83 57.87 72.30 64.23
12:00 83.73 71.57 76.53 83.17 82.13 58.63 72.83 66.00
13:00 84.03 70.73 76.10 85.60 83.77 58.20 71.80 65.83
14:00 87.70 74.07 76.63 86.50 86.57 61.03 72.27 69.80
15:00 85.13 74.13 76.53 86.70 84.57 59.27 71.93 71.27
16:00 87.83 75.83 79.53 89.03 91.27 64.93 75.20 68.17
17:00 87.77 78.21 82.93 87.30 90.77 68.97 79.10 70.33
Avg. 81.48a 73.05b 76.24ab 8261a 8275a 60.13bc 72.30b 66.80 c
LSD 7.08* 6.48"

.05

Remarks: Size : W= Width and L=Long

The outside relative humidity throughout the experiment (24 days) was between 48.90-68.10 %.

* kk
’

significant differences p<0.05 statistical and p<0.01 respectively.

Numbers, lowercase letters are directed differently in the same column. There are statistical differences at the 95%

confidence level by means of LSD (Least Significant Difference Test)
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Abstract

This research was to study 1) personal characteristics and socio-economic factors, 2) knowledge on
utilization of rice straw waste, 3) needs for rice straw waste management, and 4) problems and suggestions of
farmers on rice straw waste management. The sample was 180 farmers growing GAP rice. Data was collected
by using questionnaires. The statistical techniques used were frequency, percentage, mean, standard
deviation, and Chi-square test. The results revealed that most Sang Yod rice farmers were female, with an
average age of 62.78 years. The majority were married and had a primary educational level. The average rice
cultivation area was 4.92 rai, with an average cultivation experience of 10.73 years. The average number of
workers was 3 people. The average income was 11,711.39 Baht/year and had exposed news through various
media and activities. Farmers' knowledge in managing rice straw waste was at a moderate level, with an
average of 1.59. The management of rice straw waste involved plowing and using it as animal feed, with the
percentage of 37.78 and 37.22. The need for rice straw waste management was found at a moderate level, with
an average of 2.26. Hypothesis testing found that marital status and experience had a statistically significant
relationship with the management of rice straw waste at the level of 0.05. Additionally, exposure to news
by Sang Yod rice farmers was significantly related to the rice straw waste management at the 0.01 level.
Problems and suggestions were found to be a lack of support from government agencies in managing rice
straw waste.

Keywords: Sang Yod rice, management of rice straw waste, GAP

Introduction resources. However, continuous economic

Guidelines for economic development,
according to the BCG Model, emphasize economic
growth in three dimensions: the bioeconomy,
the circular economy, and the green economy
(National Science and Technology Development
Agency, 2020). This emphasis is particularly relevant

for Thailand due to biological diversity and abundant

development has led to the rapid depletion of
available resources, causing deterioration, and
generating various wastes and  pollution.
Adaptation is necessary to address the challenges
posed by this situation. The BCG economic model
emerges as a new economic approach with

the potential to foster robust and sustainable
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relationships between the economy and resources.
This model is achieved by incorporating knowledge
and innovation to facilitate development from
upstream to downstream. The focus is on using
resources efficiently and economically, along with
reusing resources for maximum benefit. Moreover,
this economic model can contribute to upgrading
the agricultural sector from the previous resource-
intensive model with low output to a more efficient
form of agriculture. This innovative approach
minimizes labor while achieving high production
levels, leveraging knowledge and scientific
technology to enhance production efficiency,
reduce production waste, and promote the reuse of
waste. Consequently, this leads to the conservation,
restoration, and increased value of resources,
along with a reduction in environmental pollution
(Sreewongchai, 2023)

Phatthalung Province is characterized by
lowland terrain, and the majority of its residents are
engaged in agriculture. Key economic crops include
rice and rubber. Notably, the region is known for
cultivating traditional local rice varieties, particularly
“Sang Yod Phatthalung Rice,” recognized as a
Geographical Indication (GI) with special characteristics
and high nutritional value (Saeton, 2007). This rice
is well-suited for advanced production and processing
techniques, adding economic value to agricultural
products that define Phatthalung province's identity.
Aligned with the Thai rice strategy for the years 2020
to 2024, Sang Yod rice is acknowledged for its
distinctive features and is positioned as a raw
material for functional food in specific market
groups. This expanding and significant market
emphasizes the need to enhance production
efficiency by concentrating on reducing production

costs (The Government Public Relations Department,

2020). In line with this strategic plan, Phatthalung
province has the potential to elevate the value of
Sang Yod rice production with Good agricultural
practices (GAP) by incorporating technology and
innovation in both production and processing. This
approach includes environmentally friendly resource
management, aiming for zero waste agriculture
in every production process, ultimately increasing
the overall product value. The transformation of
agricultural waste materials into high-value products,
coupled with the strategic use of knowledge
and technology, positions Phatthalung province to
leverage these strengths to attract consumers and
entrepreneurs in the future.

Therefore, the researcher is interested in
studying the management of rice straw waste from
Sang Yod rice production in Phatthalung province,
renowned for its significant rice production. This
study is particularly focused on exploring practices
that lead to production efficiency, reduced resource
utilization, and the incorporation of renewable
resources. Additionally, it aims to minimize waste
release from production and make use of leftover
materials from each production process. The
objective is to align with the country's economic
development guidelines, specifically by the BCG
economic model. This initiative aims to guide
farmers cultivating Sang Yod rice, contributing to the
further addition of value to their agricultural

practices.

Materials and Methods
Population and Sample

The research focuses on a total of 324
farmers cultivating Sang Yod rice in Phatthalung
province who have attained GAP standards

(Phatthalung Rice Research Center, 2022) and are



NJ\J Maejo Journal of Agricultural Production 2025 7(2); 119-127 121

interested in improving the quality of rice. The
sample size was determined using the multi-stage
random sampling method, resulting in a sample

size of 180 individuals by using Yamane (1973).

There were 55 in Muang district, 72 in Khuan
Khanun district, 32 in Pak Phayun district, 3 in
Tamot district, and 18 in Khao Chaison district.

(Table 1)

Table 1 Population and sample size classified by district - Farmers growing Sang Yod rice with GAP standard

in Phatthalung province

District Population (cases) Sample size (persons)
Mueang 99 55
Kuan Khanun 129 72
Pak Phayun 57 32
Tamot 5 3
Khao Chaison 34 18
Total 324 180

Research Tools

This research employed a questionnaire
as a data collection tool. The questionnaire
encompassed five content areas: 1) basic personal
information, economy and society, 2) knowledge on
utilizing rice straw scraps, 3) management of rice
straw waste, 4) needs for managing rice straw
waste, and 5) problems and suggestions regarding
the management of rice straw from Sang Yod rice
production. The validity of the questionnaire
underwent a validation process involving 3 experts.
Furthermore, the questionnaire was pre-tested with
30 Sang Yod rice growers who shared similar
characteristics with the sample group. Subsequently,
the data were analyzed to determine the confidence
value using the KR-20 formula, following the Kuder-
Richardson model. The Kuder-Richardson reliability
coefficient for knowledge about rice straw waste
management was calculated and found to be 0.72.
Additionally, the reliability of the questionnaire for

assessing the needs of Sang Yod rice farmers in

managing rice straw waste, measured using
Cronbach's alpha, was determined to be 0.94.

Interpreting knowledge on rice straw
management among Sang Yod rice farmers.

Interactive measurements are employed
to define the level of knowledge among Sang Yod
rice farmers. The interpretation is as follows:

Scores between 0.00 - 6.66 mean that
Sang Yod rice farmers demonstrate a low level of
knowledge of straw waste management.

Scores between 6.67 - 13.32 mean Sang
Yod rice farmers have a moderate-level knowledge
of straw waste management.

Scores between 13.33 - 20.00 mean Sang
Yod rice farmers have a high level of knowledge of
straw waste management.

Interpreting the needs for rice straw
management among Sang Yod rice farmers.
The assessment of needs for rice straw management
among Sang Yod rice farmers is divided into three

levels:
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Scores between 1.00 - 1.66 mean Sang
Yod rice farmers indicate a low level of rice straw
management.

Scores between 1.67 - 2.33 mean Sang
Yod rice farmers indicate a moderate rice straw
management need.

Scores between 2.34 - 3.00 mean Sang
Yod rice farmers indicate a high level of rice straw

management.

Data Analysis

The collected data underwent a
comprehensive analysis using descriptive statistics
to elucidate information within the sample group.
This included an exploration of basic personal
factors, economic and social indicators, knowledge
of rice straw management, and the needs of Sang
Yod rice farmers regarding rice straw management,
as well as insights into issues, problems, and
suggestions from the questionnaires. Descriptive
statistics, such as frequency, percentage, mean,
and standard deviation, were employed to provide a
detailed overview of the data. In addition to
descriptive analysis, inferential statistics were
applied to test hypotheses and identify relationships
among variables. The variables under consideration
encompassed basic personal data, economic and
social information, knowledge of rice straw
management, and the need for rice straw
management among Sang Yod rice farmers.
Furthermore, Chi-square statistics were utilized to
assess the statistical significance of relationships,
with a focus on the 0.01 and 0.05 significance levels.
This comprehensive approach aimed to derive
meaningful insights into the factors influencing rice
straw waste management among Sang Yod rice

farmers.

Results and Discussion
1. Personal characteristics and socio—economic
factors

The majority of Sang Yod rice farmers in
this study were women, constituting 60.56 percent
of the surveyed population with an average age
of 62.78 years. These farmers reflect a
seasoned cohort. Marital bonds were strong, as
approximately 76.67 percent of them were married.
The prevailing educational level was primarily at the
primary education stage. Sang yod rice farming
households had an average of 3.60 members who
contributed to the daily dynamics. An encouraging
trend was noted in land ownership, with a substantial
83.33 percent of Sang Yod rice farmers proudly
owning the land they cultivate. Sang yod rice
cultivated across an average area of 4.92 rai,
represents a testament to the farmers' experience,
averaging at 10.73 years. The labor force comprised
an average of three individuals, embodying the
collaborative spirit in rice farming. Active participation
in farming groups was a commonality among Sang
Yod rice farmers. Their hard work yields an average
income of 11,711.39 Baht. The sowing method was
applied by 55.56 percent of farmers, and the
prevalent use of rice harvesters underscores
the adoption of modern agricultural practices.
This corresponds to Chanthavong et al. (2018),
a study on the Factors Affecting Farmers' Adoption
of Rice Production Technology under the Good
Agricultural Practices System at Champhone district,
Savannakhet Province, Lao People's Democratic
Republic found that most farmers were married.
Moreover, this study similarly found that a significant
proportion of farmers were married, as revealed by
the study's findings. The importance of family units

was supporting the agricultural sector, particularly
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considering the labor work in agriculture as their
main occupation.
2. Knowledge of the utilization of rice straw waste
Analysis of farmers' knowledge levels in
the utilization of rice straw scraps found that
farmers had a high level of knowledge in using rice
straw scraps, scoring between 13.33 - 20.00, with
41.10 percent, and a moderate knowledge level
(score between 6.67 - 13.32) with 58.90 percent.
The highest score was 18.00 points. The lowest

score was 9.00 points. Overall knowledge of Sang

Yod rice farmers was at a moderate level. Most
farmers knew about managing rice straw waste, the
benefits of rice straw, including knowing the
negative effects of managing rice straw by burning.
Therefore, promoting knowledge on rice straw
management was important to provide farmers with
correct and diverse approaches to rice straw
management, which leads to a new product and
adds value to rice straw for maximum benefit.

(Table 2)

Table 2 Knowledge level on the utilization of rice straw by Sang Yod rice farmers

Knowledge on the utilization of rice straw Percent Level of knowledge
(6.67 - 13.32 score) 58.90 Moderate
(13.33 - 20.00 score) 41.10 High

Mean = 13.63 S.D.= 049

Minimum = 9.00

Maximum = 18.00

3. Management of rice straw waste for Sang Yod
rice farmers

The post-harvest rice straw management
practices of Sang Yod rice farmers had several
patterns emerge. Most farmers were managed by
plowing with 37.78 percent to add nutrients to the
soil. However, the majority, 51.67 percent do not use
technology in their rice straw management as
farmers used more for fodder and plowing, with only
33.22 percent employing agricultural machinery like
hay balers, and 15.00 percent using biotechnology
such as microorganisms. Moreover, the utility of rice
straw was about 67.78 percent of farmers do not use
while 32.22 percent compress straw into bales for

utilization. Most farmers with 62.80 percent, do not

transport for selling rice straw. Most farmers do not
use technology to communicate with rice straw
buyers, and the majority, 66.10 percent, communicated
through traditional methods like telephones with
33.90 percent. This varied approach to rice straw
management underscores a blend of traditional
and technology-informed practices among Sang Yod
rice farmers. The diversity of rice straw management
approaches underscores the integration of traditional
practices and technology embraced by Sang Yod
rice farmers with access to various media and
technology, becomes imperative for farmers to
adapt and apply these methods in their respective
areas for enhanced appropriateness and efficiency

(Table 3).
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Table 3 Management of rice straw waste for Sang Yod rice farmers

Management of rice straw waste Percent
Plowing 37.78
Fodder and plowing 51.62
Employing agricultural machinery 33.22
Using biotechnology 15.00
Do not use rice straw 67.78
Utilization of rice straw 32.22
Not transport for selling rice straw 62.80
Do not use technology to communicate 66.10
Communicated through traditional methods 33.90

4. Needs for rice straw waste management

Overall needs for rice straw waste
management of Sang Yod rice farmers was found to
be at a moderate level with an average score of 2.26
when considering the needs of Sang Yod rice
farmers for the rice straw management that farmers
need plowing and covering with an average score of
2.70, followed by making mulch with average score
of 2.66, promotion, support, and assistance from
related agencies with average score of 2.60. Using
rice straw for various purposes, with an average
score of 2.50, managing waste to become zero with
an average score of 2.40, and making compost, with
an average score of 2.36. A moderate level of needs
was animal feed with an average score of 2.32,
followed by planting materials with an average score
of 1.86, and making use of rice straw in various

aspects with an average score of 1.67. The rice

straw management that farmers need least was
energy production, with an average score of 1.64,
and burning with an average score of 1.43. (Table 3)
This is because most farmers were aware of the
consequences if rice straw was managed by the
burning method, causing air pollution and loss of
nutrients in the soil. Farmers, therefore required
sustainable and environmentally friendly with rice
straw management which correlation with Kongjan
et al. (2021), who studied stubble and rice straw
management by farmers in a project to promote the
cessation of burning in agricultural areas of
Ayutthaya province found that most farmers were
aware of the impact of stubble and rice straw
burning at a high level. All farmers acknowledged
that burning stubble and rice straw causes danger
to themselves and others and including the

environment.
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Table 4 Needs of rice straw waste management from Sang Yod rice production

Management of rice straw scraps X S.D. Level of needs
Burning 1.43 0.71 Low
Plowing 2.70 0.47 High
Mulching 2.66 0.53 High
Bio-compost 2.36 0.84 High
Fuel energy production 1.64 0.78 Low
Animal feed 2.31 0.78 Moderate
Material Planting 1.85 0.87 Moderate
Utilizing technology for the effective management of 2.50 0.65 High
rice straw
Zero waste management 2.40 0.71 High
Promotion, support, and assistance from 2.60 0.68 High
various agencies
Utilization of rice straw 1.67 0.70 Moderate
Total 2.26 0.58 Moderate

Relationship between personal characteristics and
socio - socio-economic factors and knowledge about
rice straw waste management and rice straw waste
management of Sang Yod rice farmers

The results revealed a significant relationship
between marital status and experience with rice
straw waste management among farmers, reaching
a statistical significance level of 0.05 and 0.01
(Table 3). The prevalence of married status in the
area suggests a conducive environment for efficient
rice straw waste management, fostered by mutual
assistance in both labor and decision-making
processes. The experience of most farmers in
cultivating Sang Yod rice contributes to their
expertise in the entire rice production process, from
upstream to downstream activities which correlation
with Pinya et al. (2019), examining the participation
of farmers in an agricultural promotion system
project in Wiang Pa Pao District, Chiang Rai
Province, noted a similar association with marital
status. This demonstrates the historical significance

of prioritizing family-building to foster stability and

mutual support. Natteechao et al. (2018), in their
investigation of the decision to produce organic
Sang Yod rice in Phatthalung Province, found that
farmers with 7-10 years of experience were
predominant. Moreover, the study establishes a
noteworthy connection between exposure to news
and rice straw waste management, with a statistical
significance level of 0.01. Collectively, corroborates
with the findings of Chaiwut et al. (2021), who
studied the impact of support from a large-scale
agricultural extension system project on farmers in
Saengcha district, Ang Thong province. The majority
of large-scale plot farmers in that study received
news through personal media facilitated by
government or private officials, highlighting the
importance of regular knowledge promotion activities.
Recently, the technological advanced era has
provided farmers had easy access to information
through television, radio, and telephones, allowing
them to stay informed and apply acquired knowledge

effectively.
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Table 5 Relationship between personal characteristics and socio-economic factors, and knowledge about

rice straw waste management and rice straw waste management of Sang Yod rice farmers

Factor Management needs rice straw scraps

X2 p-value Significance
Status 8.998* 0.011 Sig.
Experience 7.321% 0.026 Sig.
Media exposure 16.384** 0.003 Sig.

Remake: * Significance level at 0.05, ** Significance level at 0.01

5. Problem and suggestions of farmers on rice
straw waste management

The problem encountered was that farmers lack
agricultural machinery to manage rice straw waste.
Knowledge and new methods for managing rice
straw waste, because there was still no sector to
take care of or help in this area. Most farmers were
ready to receive support in both knowledge and
methods. However, farmers know that burning
rice straw is detrimental to both their health and
the environment. Therefore, farmers were very
interested in managing rice straw waste effectively.
Minimize negative effects on themself and the
environment. The suggestion from most farmers
was support and assistance from government
agencies in managing rice straw waste, such as
agricultural machinery. Knowledge and methods
for managing rice straw waste in new ways to
increase the value of rice straw which includes the
use of rice straw to further develop for creating

maximum value.

Conclusion

According to research findings, several
factors are associated with the management of rice
straw waste among Sang Yod rice farmers. Firstly,
marital status plays a crucial role as farmers assist
each other in both labor and decision-making

regarding management. Secondly, experience is

another significant factor, with most farmers having
cultivated Sang Yod rice for a considerable period,
resulting in expertise in the entire rice production
process. Lastly, exposure to news was important
as farmers mainly rely on media sources like
agricultural extension officers, who visit them
directly to discuss and share ideas. Farmers'
knowledge of managing rice straw waste was
at a moderate level because they had some
understanding of basic techniques for straw
management. However, there was room for
improvement in adopting more advanced and
sustainable methods of straw management,
such as composting or using it for bioenergy
production. Therefore, while there was a foundational
understanding, there was still potential for further
education and support to enhance farmers' ability
to effectively manage rice straw waste. Farmers
mainly managed rice straw waste by plowing it and
using it as animal feed. Their need for rice straw
waste management was moderate. This was
because most farmers had small livestock
operations and aim to minimize the use of chemical
fertilizers to nourish the soil. Consequently, farmers
rely on traditional methods such as plowing and
using rice straw as animal feed. They avoid burning
methods because they were aware of the negative

effects of burning rice straw.
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Abstract

Urban agriculture (UA) has been used as “an innovation driver” within the agricultural sector to deal with
the global crisis in urban areas. This study aims to investigate activities and opinions toward the value creation
of UA among Bangkok residents. Data was collected through questionnaires with 385 respondents and analyzed
using descriptive statistics, t-test, and F-test. Results showed that more than one-third of the respondents (39.7%)
had experience in UA practices, with 3 main activities including 1) food growing, 2) ornamental plants, and
3) livestock and fisheries. Additionally, the respondents expressed high opinions regarding the value creation
of UA across various aspects. Emotional value ()_(24.20) received the highest mean score, followed by functional
value (X=4.08), life-changing value (X=3.96), and social impact value (X=3.87). According to hypothesis testing,
age and marital status were factors affecting opinion level on the value creation of UA at a significantly different
level of 0.01. This revealed that older respondents and those who were married tended to appreciate the health
benefits and food security more than younger and unmarried respondents. Moreover, the findings indicated that
UA has the potential to create various positive outcomes, from fostering emotional well-being and providing
functional benefits like access to fresh produce, facilitating life-changing experiences, and promoting social
connection within communities. Eventually, the study provides valuable insights for policymakers and stakeholders
to formulate laws, policies, development plans, and activities that promote and support UA initiatives. A focus
on raising citizens' awareness and appreciation for the value creation of UA, policymakers can be able to
encourage sustainable UA practices that contribute to the well-being of Bangkok residents and the resilience of
urban future communities.

Keywords: Urban agriculture, value creation, innovation driver, Bangkok

Introduction United Nations, 2019). The rapid urban population

According to the Food and Agriculture growth in developing countries has a significant
Organization of the United Nations (FAO) report, impact across various dimensions, including
approximately 55 percent of the world's population heightened demands for essential resources
lives in urban areas, and this estimate is expected such as food, water, and energy. Managing
to increase to 68 percent by 2050. This major the expansion of urban areas becomes a global
growth is expected to occurin Africa and Southeast critical challenge, particularly in addressing food

Asia (Food and Agriculture Organization of the security, enhancing waste management, ensuring
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environmental sustainability, and providing sufficient
social services. Bangkok, the capital of Thailand,
is an area with enormous potential for year-round
crop cultivation (Land Development Department,
2021). The terrain of Bangkok is mostly lowland,
making it suitable for agricultural activities
(Department of Environment, BMA, 2023). However,
due to urbanizaton and the development of
Bangkok as the economic center of the country,
there has been a continuous decline in the amount
of agricultural land. At the same time, Bangkok is
facing various challenges, including environmental
issues, social challenges, and the necessity
for effective urban planning (Chancharoen, 2017;
Menakanit, 2019). To overcome these challenges,
it should be reconsidered how Bangkok's urban
development strategy interacts with agriculture,
food production, and the environment to address
these concerns in a more efficient and sustainable
approach.

Urban agriculture (UA) refers to the
practices that produce food and other outcomes
through agricultural production and related
processes such as transformation, distribution,
marketing, and recycling. These activities occur
within cities and nearby regions, engaging
several urban actors, communities, methods,
places, policies, institutions, systems, ecologies,
and economies to reach the changing needs of
local residents while simultaneously achieving
various objectives and functions (FAO et al., 2022).
Additionally, UA holds significant potential in
offering solutions to address urban challenges,
including food security, climate change, the rise of
urbanization, and social inequalities (EFUA, 2021).

In recent times, UA has been increasingly

recognized as a leisure and recreational activity,

while a few urban farms serve educational
purposes by providing training to schoolchildren,
young professionals, or individuals participating
in re-entry programs. Some urban farms aim
either to enhance access to nutritious food within
specific communities or sustain the cultivation of
traditional culinary practices. Moreover, other urban
farming was established to generate economic
advantages for low-income communities, contribute
to environmental justice, and enhance overall
health benefits (Paschapur and Bhat, 2020). This
has made UA a crucial option for fostering
sustainability and resilience in urban areas.
However, the synchronization of urban development
and agriculture leads to numerous constraints,
mainly associated with the accessibility of land,
water availability, legal and policy frameworks, and
food safety (Orsini, 2020). UA has been considered
an innovative way to address current urban
problems, which encourages the development of
new practices adapted to the urban context, such
as novelties or innovations (Sanyé-Mengual et al.,
2019). Additionally, UA has the potential to drive
innovation in the wider agricultural sector and
has already provided the catalyst for new farming
methods, such as the trend towards organic
production, sustainable farming practices, smart
farming systems, edible landscaping, and regenerative
agriculture (EFUA, 2021; Van der Schans et al.,
2014). There are also innovative techniques such
as vertical farming, hydroponics, aquaponics,
precision farming technologies, robotics, and
automation that can offer potential to transform
growing methods and distributing food in urban
areas (Orsini, 2020). Consequently, UA concepts
are integrated into urban development across

various dimensions. It is crucial to emphasize that



NJ\J Maejo Journal of Agricultural Production 2025 7(2); 128-138 130

UA served as an “innovation driver” to deal with
future crises that may arise in urban areas (Ngetleh
et al., 2023). UA is not only the production of food
in limited spaces but also a pathway connected to
agricultural innovation that gives rise to a variety of
value creation of values through four categories of
the element of value: functional, emotional, life-
changing, and social impact (Almquist et al., 2016).

Supporting by numerous studies have
focused on the factors affecting perception
and awareness of UA among urban residents,
which investigated demographics, socio-economic
factors, and practices of UA for the development of
policies to promote UA in urban areas. According
to diverse of people who live in Bangkok,
this approach was undertaken to offer insightful
understanding of the dynamics and differ
perceptions about the value creation of UA among
residents which consistent with Ngahdiman et al.
(2017) noted that positive attitude toward UA
and some demographics factors (gender, age,
education level, household size) were identified as
the factors that influence the adoption of UA in
Malaysia. Suwanmaneepong and Mankeb (2017)
studied the economic factors of urban vegetable
gardening in Bangkok, which suggested that
related organizations promote urban vegetable
growing with economic values. Therefore, this
study has recognized the importance of exploring
factors affecting urban agriculture's value creation
to create awareness and understanding of the
potential and capabilites of UA for Bangkok
residents.

In this study, we investigated the
demographic characteristics of the respondents
and experiences of UA, which employed

quantitative methods to analyze the opinions of

urban residents regarding the value creation of UA.
This is crucial for the overall development of
the economy, society, and environment in the
Bangkok urban area. The findings will serve
as a gquideline for formulating laws, policies,
development plans, and activities to promote
appropriate UA practices. This benefit of the study
extends not only to Bangkok but also to other urban

areas throughout Thailand in the future.

Materials and methods
Population and Sampling Design

This study was conducted to interview
opinions toward value creation of urban agriculture
in the Bangkok metropolitan area during July 1 -
September 30, 2023, by online and offline
interviews (through the city farm project network,
personal contact, and the Bangkok agricultural
extension office). So, the population of this
research was residents in Bangkok, encompassing
both registered and unregistered residents
accessing public spaces and services in Bangkok.
This includes embedded populations, foreigners,
and tourists (Department of City Planning and
Urban Development, BMA, 2022). Due to the
unavailability of the exact population size, the
sample size was calculated using Cochran's
formula (Cochran, 1977) with a 95% confidence
level, resulting in a sample size of 384.16
individuals. For this study, data were collected from
a sample of 385 individuals, divided equally into
6 zones of the Bangkok planning district groups.
After that, it was selected through an accidental
sampling method without relying on probability,
ensuring the representation of individuals was

commonly found.
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Research Tools

A questionnaire was utilized as a data
collection tool, comprising both closed-ended
and open-ended questions divided into 4 parts
with 23 items: 1) demographic characteristics,
2) urban agriculture activities among urban residents
in Bangkok, 3) opinions on the value of creation
of urban agriculture, and 4) problems and
recommendations. To assess the content validity of
the research tool, a preliminary questionnaire was
presented to 3 specialists on UA for their review.
Their feedback with the index of item objective
congruence (IOC) was used to revise the
questions, ensuring appropriateness, clarity of
language, and alignment with the research
objectives. Subsequently, the revised questionnaire
was tried out with 30 non-participants in the
study, randomly selected from the population
in Bangkok. The obtained Cronbach's alpha
coefficient (Cronbach, 1951), as a measurement of
reliability, was 0.92, signifying sufficient reliability
for the data collection.

To obtain opinions toward the value
creation of UA, the questionnaire covers four
dimensions of elements of values: 1) functional
value, 2) emotional value, 3) life-changing value,
and 4) social impact value (Almquist et al., 2016).
The opinion level was rated on a 5-point scale,
as follows: 1=lowest, 2=low, 3=moderate, 4=high,
and 5=highest. The interpretation of opinion levels
is a 3-interval scale according to weight mean
score range, defined as: Low (1.00 - 2.33), Moderate

(2.34 - 3.66), and High (3.67 - 5.00).

Data Analysis

This research employs quantitative data
analysis by collecting data through questionnaire
responses, and processing the data using statistical

software, which is divided into 1) Descriptive

statistics to describe demographic characteristics,
experiences in UA, and opinions on the value
creation of UA, which include percentage, frequency,
mean, and standard deviation 2) Inferential statistics
to analyze and compare opinion levels on value
creation of UA. The hypothesis testing of this study
is based on comparing independent variables
(demographic characteristics and UA experiences)
with dependent variables (opinion toward value
creation of UA) by independent sample t-test and
one-way ANOVA. Therefore, the proposed hypothesis
is as follows:

H1: The difference in certain demographic
factors significantly influences the opinion of value
creation of UA.

H2: The difference in having UA experiences
significantly influences the opinion of value creation

of UA.

Results and Discussion
Demographic characteristics of the respondents
The demographic characteristics of urban
residents are important for evaluating the value
creation of UA. 385 respondents were recorded as
urban Bangkok residents, including both registered
and unregistered populations who were able to
access UA areas, public spaces, and services in
the city. The result revealed that the respondents
were female more than male (accounting for 61.0%
and 39.0% respectively). Regarding age, 62.6%
and 37.4% of respondents were less than 30 years
old and more than 30 years old, respectively.
Most of the respondents were unmarried (72.7%).
In terms of family size, more than half of the
respondents had family members between 3 and
4 people (55.3%). More than one-third of them had
a monthly income between 15,001 and 25,000 Baht
per month. Details of the demographic characteristics

of the respondents are shown in Table 1.
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Table 1 Demographic characteristics of the respondents

(n=385)
ltem n (%)
Gender

male 150 (39.0)

female 235 (61.0)
Age

less than 30 years old 241 (62.6)

more than 30 years old 144 (37.4)
Marital status

married 105 (27.3)

unmarried 280 (72.7)
Family members

1-2 68 (17.7)

3-4 213 (55.3)

more than 5 104 (27.0)
Monthly Income

less than 15,000 Baht 81 (21.0)

15,001 - 25,000 Baht 142 (36.9)

25,001 - 35,000 Baht 69 (17.9)

more than 35,000 Baht 93 (24.2)

Urban agriculture’s activities of the respondents
This study showed that almost two-thirds
(60.30%) of the respondents had not performed
agricultural activities. This might be because there
were many factors that hampered the urban
residents from performing urban agriculture, such as
living conditions, limited space, high costs, and the
environment etc. Likitswat (2021), who studied the
opportunities and challenges of developing urban
farming businesses in Bangkok, indicated that urban
agriculture was challenging in cities, faced with
several factors, such as limited resources, pollution,
scarcity of water and land, high land pressure, and

environmental contamination. Nevertheless, there is

a certain number of 39.70% respondents in urban
areas that consistently involved in agricultural
practices. This is because these people desire to
improve the quality of their life in urban areas, such
as being able to access food diversity and having a
green space. For the respondents who are involved
in UA, it was found that food growing (49.02%),
ornamental plants (43.14%), and livestock and
fisheries (7.84%) were the three main activities
of urban agricultural activities (Figure 1). These
residents might either have dietary needs or require
emotional relaxation. This result indicated that the

respondents have different goals for UA.
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Livestocks and fisheries 12 (7.84%)

Ornamental plants

Food growing

30

66 (43.14%)

75 (49.02%)

Figure 1 UA activities of urban residents in Bangkok (n=153)

Value creation of urban agriculture

It was shown that the overall opinion on
value creation of UA among Bangkok urban
residents was at a high level (X=4.03). It was
also found that the mean score of each opinion
aspect was emotional value (X=4.20), followed
by functional value (X=4.08), life-changing value
(X=3.96) and social impact value (X=3.87),
respectively. Considering the opinion of each
aspect, most items were at a high level, whereas
the opinion on UA solves the urban society problems
was at a moderate opinion level (X= 3.36) (Table 2).

This is due to UA's promotion policy in Bangkok still

having limitations, which hinder widespread
acceptance regarding the potential of UA to
address societal issues. This is consistent with
Chuvongs (2020), who studied legal measures of
promoting UA in Bangkok and found that the
Bangkok metropolitan administration lacked specific
legal frameworks at the municipal level in promoting
UA. Additionally, Menakanit (2019) proposed that
implementing policies and action plans to promote
UA in Bangkok would help raise awareness about
the importance of UA within different segments of

society.

Table 2 Mean, standard deviation, and opinion level on value creation of urban agriculture

Value creation of urban agriculture X S.D. Opinion level
Functional value

UA generates income 4.10 0.822 High
UA increases the variety of food in urban areas 4.07 0.791 High
UA increases the quality and value of agricultural products 4.06 0.844 High
UA saves time for accessing food 410 0.831 High
Mean 4.08 0.704 High
Emotional value

UA facilitates relaxation and recreation activities 4.26 0.771 High
UA encourages mental calmness 415 0.807 High
UA enhances aesthetics and stimulates creativity 4.19 0.815 High
UA contributes to maintaining good health 4.21 0.821 High
Mean 4.20 0.702 High




NJ\J Maejo Journal of Agricultural Production 2025 7(2); 128-138 134

Table 2 Mean, standard deviation, and opinion level on value creation of urban agriculture (Cont.)

Value creation of urban agriculture X S.D. Opinion level
Life-changing value

UA improves the quality of life 3.91 0.831 High
UA can raise social status (wealth, occupation, and education level) 3.69 0.939 High
UA increases employment and provides jobs 4.11 0.792 High
UA increases the skills and competency of life 413 0.808 High
Mean 3.96 0.717 High
Social impact value

UA encourages social innovation 3.91 0.839 High
UA solves urban society problems 3.36 1.186 Moderate
UA makes a livable urban society 4.25 0.722 High
UA drives urban development in various dimensions 3.95 0.860 High
Mean 3.87 0.741 High
Overall mean 4.03 0.632 High

Remark: 5-point scale was used to rate opinion levels of value creation Low =1.00 — 2.33, Moderate = 2.34 — 3.66, High = 3.67 - 5.00

The finding can be explained that UA in
Bangkok can be connected to value creation in
various ways, especially emotional value that can
provide therapeutic benefit by leading positive
emotion and sense of accomplishment from
UA activities such as gardening and farming,
improving the urban environment by adding greenery
and natural elements to urban landscapes, and
foster creativity and innovation. By enhancing the
visual quality of urban space and providing
innovative ideas, these will reflect the cultural,
social, and aesthetic preferences of the urban
community. The finding is consistent with the study
carried out by Lee and Matarrita-Cascante (2019),
who studied the relationship between emotional
motivations and gardeners' participation in UA and
found that emotional motivations, such as feelings
of enjoyment and psychological healing from
stress, have been identified as important factors in

garden participation.

In case of functional value, it contributes
the value creation by addressing basic needs of
urban populations in terms of food security, making
more valuable agricultural products, and reducing
time for accessing fresh and locally grown products,
which will save storage and transportation costs.
For life-changing value, it has the potential to make
a life change by supporting self-sufficiency, fostering
education and skill development, and promoting
economic opportunities through local markets,
small businesses, and job creation in the agricultural
sector. Furthermore, social impact value emphasizes
the innovative role of UA in addressing systemic
challenges. UA becomes a catalyst for positive
social change by supporting community engagement
and building social capital within urban communities
through UA activities, encouraging the development
of innovative solutions or social innovation to
address urban issues, and integrating aspects of

community, nature, and cultural elements to make
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a livable urban society. This result is related to the
study of Thanh Vu and Minh (2023) and Mensah
(2023), who argued that UA has significant value in
socio-economic and environmental dimensions. It
improves the quality of life, creates employment,
boosts income, reduces poverty, relaxes, creates
fun, provides clean food, and stimulates local
economic activities that contribute to climate
change mitigation by reducing emissions, improving

air quality, and creating a resilient urban environment.

Factors affecting opinion on the value creation of
urban agriculture

Factors affecting opinion on the value
creation of UA were classified by demographic
characteristics and experiences in UA by comparing
the mean score in each aspect of the value creation
(Table 3). It was found that overall, factors affecting
opinion on the value creation of UA by age and
marital status were significantly different (p<0.01).
But the other factors (gender, monthly income, and

experiences in UA) do not affect the overall opinion.

Table 3 Comparing the opinion on value creation of urban agriculture by demographic factors and UA

experiences
Functional Emotional Life changing  Social impact Overall
Factors Interpretation
vF p tF p t/F p t/F p tF p
Gender -1.057™ 291 -1.346™ 179 -1.568™ 118 -2.015 .045 -1.717™ .087  Non-sig.
Age 2428 016 -2.922° .003 -3.079  .002 -4.171 .000 -3.621" .000 Sig.
Marital status ~ 1.726™ .085 1.872™ .063 2919  .004 3.542° .000 2.908" .004 Sig.
Monthly income 1.487™ 218  0.884™ 449 1.480™ 220 2.873 .036 1.805™ .146  Non-sig.
UA experiences 1.278™ 202 3.163 .002 0.887™ 376 .024™ 981 1.487™ 138  Non-sig.

Remark: ns = Non - significant, * Significance level of 0.05, ** Significance level of 0.01

The analysis on the difference in opinion
by age showed that respondents aged more than
30 years old had a higher opinion than those aged
less than 30 years old. That may be based on their
life experiences, awareness of environmental
issues, interest in health and well-being, and long-
term vision for the future, which made them more
interested in UA. They recognized the potential of
UA to provide innovative solutions to other crucial
issues, such as food insecurity, environmental
sustainability, and community development. This is
consistent with Jeong et al. (2019), who suggested
that older age groups showed higher expectations

and a higher necessity for community gardens than

other age groups. Moreover, this study stated
that they have lived in the community for a long time,
which contributed to their increasing expectations
and necessity for community gardens. They perceived
these spaces as important for community revitalization,
health promotion, and environmental purification.
For marital status, respondents with married
status had a higher opinion than those with non-
married status. This is because married respondents
appreciate the health benefits and food security
concerning UA activities for themselves and their
families. Moreover, they perceived UA as a way to
enhance family relationships by engaging in

activities such as gardening and meal preparation.
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This is consistent with Yusuf et al. (2015), who
studied effect of urban household farming on food
security status in Ibadan metropolis, Oyo state,
Nigeria showed that marital status were significant
determinants of food security among the households
in the study areas as married household’s heads
showed more food secure than those who were
separated, single, divorced, or widowed which
are engaged in income generating activities,
contributed to household income, and increased

their household food security status.

Conclusion

It is concluded that Bangkok residents
perceive UA as a valuable solution to enhance their
society and quality of life. The opinion toward value
creation of UA in every aspect was at a high level,
with the highest mean score being emotional value
(X=4.20), followed by functional value (X=4.08),
life-changing value (X=3.96) and social impact
value (X=3.87). This recognition highlights that UA
had the potential to create a range of positive
outcomes, from fostering emotional well-being and
providing functional benefits like access to fresh
produce, to facilitating life-changing experiences
and promoting social cohesion within communities.
In determining the factors affecting opinion on the
value creation of UA, the results showed that age
and marital status were significantly different. This
revealed that older respondents and those who
were married tended to have different perceptions
compared to younger and unmarried respondents.
Additionally, more than one-third of the respondents
(39.70%) had experience in UA practice on food
growing activities, ornamental plants, livestock,
and fisheries. This reflects the diversity of UA

practices and interests among residents in Bangkok.

The findings from this study can be
applied as valuable information for developing UA
management plans, by focusing on raising citizens'
awareness and appreciation for the value creation
of UA, establishing demonstration sites or urban
farms throughout the city area, and providing
incentive activities for residents to participate in
community gardening and farming initiatives.
Especially, emotional value from UA activities that
can heal and lead to positive emotions and a sense
of accomplishment. In order to promote public
acceptance of UA as an innovative solution to
address urban issues and improve quality of life, it
is essential to integrate these benefits into policy-
making processes. Eventually, this approach will
foster a deeper connection between residents
and UA that could empower communities, enhance
food security, promote environmental sustainability,
and transition Bangkok towards a better, sustainable,
and resilient urban future. The limitation of this
study was that on-site data collection with
respondents in the Bangkok area was difficult due
to the large number of people who live in Bangkok
and a wide variety of careers with a hectic lifestyle,
which makes some problem for face-to-face

interviews.
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Abstract

The objectives of this research were to 1) study the economic and social conditions of aromatic
coconut farmers in Ratchaburi province and 2) analyze factors affecting farmers’ perceptions on Good
Agricultural Practices for Aromatic Coconut Production in Ratchaburi Province. The sample group consisted of
250 aromatic coconut farmers, divided into two groups equally with and without GAP certification. Data used
for this study were aromatic coconut production data for year 2022 (production from January - December 2022).
Data was collected by using questionnaires and analyzed by using descriptive statistics and quantitative
analysis with the logit regression model (Logit Model).

The results of the study found that most farmers were male, with an average age of 59.31 years,
duration of study of 7.34 years, number of household members of 4.27 people, number of household workers
of 2.15 people, experience in growing aromatic coconuts for 12.76 years with planting area for less than 10 rai.
The sample had an average income for 878,956.44 baht per household per year. The factors affecting farmers’
perception of GAP for aromatic coconut production in Ratchaburi Province were being a member of a large
aromatic coconut plot group, score related to GAP, and income from aromatic coconuts with positive
relationship and statistical significance at 0.01, 0.01, and 0.05 respectively. The suggestions are as follows:
1) Create incentives for farmers to participate in production according to good agricultural practices by setting
a different purchasing price between aromatic coconuts that have a certificate of good agricultural practices.
and those without a certificate of good agricultural practices. 2) Promoting farmers to form large plots of
aromatic coconuts. The government sector has integrated to provide knowledge about the production process
to enter good agricultural practices for farmers who produce aromatic coconuts.

Keywords: Factors, perception, Good Agricultural Practices, aromatic coconut
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Table 1 General economic and social conditions of aromatic coconut farmers in Ratchaburi province

List GAP None GAP Total
certification certification
(N=125) (N = 125) (N = 250)

Gender Male Male Male
Age (years) 57.90 58.91 59.31
Education (years) 8.42 6.26 7.34
Member (numbers) 4.26 4.28 4.27
Labor (numbers) 2.02 2.27 2.15
Experience (years) 14.55 10.96 12.76
Area (rai) <10 <10 <10
Income (baht/household/year) 1,093,809.17 664,103.71 878,956.44
Distribution (percentage)

- Purchasing within the province (percentage) 68.80 99.20 84.00

- Processing plant (percentage) 31.20 0.80 16.00
Group member (percentage) 71.20 15.20 43.20
Number of times attending training (times) 2.79 2.14 2.72
Number of times to contact government officers 3.01 2.08 2.86
(times)
GAP score (points) (Full score 17 points) 13.57 12.08 12.82
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Table 2 Results of analysis of the logit model

Marginal Effect
Variables Odds Ratio P>|z|
(dy/dx)

GENDER 1.528 0.308 0.104
AGE 1.000 0.990 0.000
EDUCATION 1.029 0.502 0.007
LABOR 0.864 0.418 -0.035
EXPERIENCE 1.038 0.090 0.009
INCOME 1.007* 0.016 0.001
BIG GROUP 26.307** 0.000 0.623
TRAIN 0.787 0.351 -0.058
CONTACT 1.246 0.270 0.053
GAP SCORE 1.444* 0.007 0.086
Constant = 0.0010328 Pseudo R* = 0.434
Number of observations = 250 Prediction success
Log likelihood =-97.977 % Corrected = 84.40

LR test =150.62 Prob = 0.0000

% Incorrected = 15.60

Remark: * at significance level 0.05 and ** at significance level 0.01
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Effect of Storage Time on Quality Assessment of Quail Eggs Raised in Opened House
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Abstract

To study the shelf life of quail egg quality of opened houses during the storage periods of 0, 7, 14,
and 21 days at room temperature (29°C, 63% relative humidity), 160 experimental quail eggs were used
(20 replicates, 2 eggs each). Results of egg quality analysis found that yolk index, albumin index, albumin
height, albumin weight, albumin ratio, shell thickness, and Haugh unit decreased significantly (p<0.05).
However, the yolk ratio significantly increased (p<0.05). but did not affect shape index, yolk weight, shell weight,
and shell ratio (p>0.05). It was concluded that increasing the shelf life resulted in a decrease in the quality of
quail eggs raised in open barns.

Keywords: Shelf life, egg quality, qualil
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augavaanadle (adwns)
failauna (Yolk index)=
augeldung (Sadiuns)
x100

% 1 a a
punderadliung (admns)

faitlda1a (Albumin index) =
amgaldann (Radlumns)x100

pnealienn (adwns)+ annundielaann (fadmns)

wafiusildana (Albumin ratio) = 100 x

yhuinledeng

Yinlasau
. wminlduas
wesidusilauas (Yolk ratio)= 100 x | 57—
vnminlaisan

waefidusilaanld (Eggshell ratio)=100
winulaantd

dntinlasaw

ANEA (Haugh unit)= 100 x log (H-1.7W*% +7.6)

Viudayauiudnldvenas wanidnldenn

v ' '
o

dinlduns dvsnuldents daaietesdsianea
wuUNAREN 3 Aunids (KA 29, China) A219N474
Wasld Aorueavesla Aanngelaes Arnueng
lag19 Agnundnaladune Arnugelauns Aanundng
ld119 wazAuvuigeadaenlddqapiadidas
Aanaa wuunAllay 2 Aunidd lngauuudasn
liiudeyaannildenldfl 3 9a Idud wdenlad
U ANUUIAN ULAZEIUNATN v-i']m?:'ﬂmmmﬁmﬂu
ANTgaTineaeilasnld (530 Mitutoyo, Japan)
Wathundipszeidasya 1. dailginesla (shape
index, %) 2. aaiildung (yolk index, %) 3. At lia1a
(Albumin index, %) 4. mw@;\ﬂ'ﬁ‘m% (Albumin height,
mm) 5. vivinTlgang (Albumin weight, g) 6. Yamin
waan'ld (shell weight, g) 7. NENBONCTIER (yolk
weight, g) 8. tafidusldana (Albumin ratio, %)
9. Weafidulduna (yolk ratio, %) 10. WeFdusiiaen
14 (eggshell ratio, %) 11. AuMUILLAAN (egg shell
thickness, mm) Laz 12. A3 H4aA (Haugh unit)

4. n1saiAgnzvteyanieais Wndeya
Qmmwwﬁ%’fﬁwmmﬁLmﬁzﬁrﬁhmqmmiﬂmu
(analysis of variance; ANOVA) L4 LAATIZHAIN
LANFAIITZUININITNARAIATE Duncan’s new
multiple range test (DMRT) A1 &% 1 sx@Anseann
fiszsu 0.05 AINLHUNITNARBILULENANY TS
(completely randomized design; CRD) aaelsinaa
ZS’]L?@;}U Rversion 4.3.0 (R Core Team, 2023; Jompuk,
2012)

NANNSIALLAEIANTOL

nannsAnsAunINldunnsEmAfiusnE

a v

Ngnamnivieaads 29 a9ANTATNA AITNTUANRNS

]

' '
a v

\Anfaar 63 91U 0 7 14 uaz 21 du Weduns
y : . - . d

AaeA1Lan wudn 1aintaAuineludun o uas
7 ldaadoududunicldunaidugines dunmiu
pugalanauarlaunglietedmau lduaadianuyu

Tuiun 14 uaz 21 Aruyuaesldanaana ldanadu
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” 2 )
anvazsuagwiduldanamansey o Avuyueg
faldananarliunsanag wazludun 28 ldaungm

=3 £ ] U ‘ﬁl ] [

wiudayanniniwlald Wesanliaiisodnaiiugs
v ] 1 Y 1

AHNAN Ane2redldquasldnaale wasll

' o 1 r_‘i aI/ 9-:/ o £ 1

gdnunrasen by lduasinegatinndnle Tad

ANBZIATINGU (Figure 1)

1. ﬁﬁjﬁgﬂé’]\ﬂﬂ (shape index )

o

patigilinalal (shape index ) wudn angns

D

VUSN® 0 7 14 way 21 J4 wanseiuasnalui
HadAtynIeais (p>0.05) (Table 1) laaiseeiziaan
[-3 o 1 1 o 1 1 U o
nsiiuinunlaifinasedaiiglsngld aanndaaiu
N19INAREIUDY Tilki and Saatci (2004) ANHILAUD
LHZIANNTA LN NLANFANNAWAB AN 12

LL@:ﬂmﬂ’lWVLﬂhI'a\mﬂﬂi::Vl’]ﬁu (rock partridge)

v A ]

antiug Alectroris graeca Wu31 Aailgildngld

al

o

”Lu'meﬁiﬂqﬁummmqmﬂﬁﬁnmﬁ 42 Ju Akyurek
and Okur (2009) $18411491 @muqﬁmuﬁuwﬁ
4 uaz 20 eeAaLTeg Lduan 0 e 14 Sulud
pasevinldnazildentd Kammongkun et. al.,
(2014) wudn gruugiresnaiuine lalidnasie

ez naneuangesla inlunanadnen

D

=2 '

NAN®T WANF19AINNIINAABITEY Lokaewmanee
and Muangmoon (2019) NANHNATRITEEZLIAINT
< o 1 1 d’l U 1 U

Wiufneseanininldzesniselilduuulaes

waznu9n sraziaainishu e ladui 3 Jansai
e

gUnaalagendndun 7 10 14 18 21 24 28 uaz 31

o o

pe9NEdAYN19EDA (p<0.05)

o

(E)

Figure 1 Effect of storage time on quality assessment of quail eggs raised in an open house. (A) 0 days,

(B) 7 days, (C) 14 days, (D) 21 days, and (E) 28 days
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2. ptlduma (Yolk index)
nansiuine ldunnsznineng 0 7 14
waz 21 53 wudn Aedilduna (yolk index) wANFNg

aeneldadAtyneania (p<0.05) TnaArsailduns
y .

Pegnaiudnedui 0 gandnduin 7 14 uaz 21

' '
a

A FTTT19LA98 ARIANN T LR N S ALIT LY
(Table 1) #aAAR@9AL Lokaeswmanee and Muangmoon
(2019) ﬁm:mmm@\mﬂmmn’mﬁuéﬁmﬁ@@mwwiﬂj
gasn e lilduuutdes wudn sraziaansiy

Tailndun 7 AAsaildunsgandnszazinainiaiivl

)

1ndun 18 24 28 uay 31 adelusdAynIean
(p<0.05) Silva et al. (2020) wud1 Aesillewng
anamNagnIaiuinen Taadnsinisfiudnead

grunAves WU angnIsfiudnedun o lkansmd

launegandn dui 7 14 21 28 uaz 35 Tu 1A
ANgeEdlauasiAnanas lduruAugnanglduna
I Y . X
FANANTY aeannTaseadraliuefueaiilaLte
Vitelline membrane Melauad AHLIaLaT8LaLEe
ARYARAIATNIZEZN AN TALSNHNNNTY (Suresh
et al., 2015) dananilda1saildnneanas d9unn
wWinueuaaailtunadun 0 wazdui 7 aziiu
ANAIHLANANNBE1INN WHaulauAg (Vitelline
membrane) dAa1ud1Atyattauinlunisinm
1Un93 Tsaaieaasliung warafrvaniuanna
sxpqnglaeafiulduee wAnInszazRa1INITA LN
4 X Y e, . C 4y
Munuauin luldansazuninszanaiiugeriulauna
s launaismudanasialnsasdia sinss uaziBuno

aasliumg (Adamski et al., 2017)

Table 1 Effect of storage time on characteristics of quail eggs

Length of storage [days] 0 7 14 21
Shape index, [%] 77.99+3.38 77.21£3.17 78.20%5.50 78.2045.49
Yolk index, [%] 42.79+4 .26 23.68+3.18" 18.92+3.87° 14.56+2.23°
Albumen index, [%)] 5.85+1.24° 4.25+0.81° 3.50+1.03° 2.68+0.58°
Albumin height [mm] 4.56+0.86° 3.55+0.62" 3.09+0.74° 2.23+0.59°
Albumen weight, [g] 5.46+0.70° 5.00+0.53" 4.51+0.51° 4.25+0.67°
Shell weight, [g] 1.45+0.17° 1.40+0.13% 1.30+0.15b° 1.33+0.15°
Yolk weight, [g] 3.10+0.29 3.96+1.30 3.74+0.54 3.72+0.51
Albumen ratio, [%] 50.7245.15 47.95+4 13 45.85+3.96™ 44.19+5.72°
Yolk ratio, [%] 31.63+2.14° 37.80+1.02° 38.12+4.29° 38.65+4.54°
Shell ratio, [%] 13.50+1.29 13.43+1.15 13.18+1.01 13.84+1.13
Egg shell thickness, [mm] 0.26+0.03" 0.32+0.04° 0.28+0.08" 0.22+0.02°
Haugh unit 90.47+4.59° 85.01+4.04" 82.53+4.86" 76.92+4.16°

Remarks: different letters in the same row mean a significant difference (p<0.05)

3. seaitldune (Albumin index)
naniaiuinenldunnsznifens 0 7 14
waz 21 51 nudn doildanq (Albumin index)
upnsvaedeldad1Aynieaiia (p<0.05) law
e am e o o A .
Ardaildananengnistiudnendun 0 g9ndn

N 7 14 uay 21 Arsadliannanasanangnig

WLSNE (Table 1) @aAARe9IL Lokaewmanee and
Muangmoon (2019) wua1 szaziaannisiiulala
A \ @ W o
ud 3 Aandgdlianagendnseazinainiaiulaln
Jun 7 18 21 24 28 uay 31 adeluad1ATyNg
anfl (p<0.05) naAAaildanainaadasiuaaiugs

ANEND UAazANNdTad TN AANgeTedld
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YafAMNENAUSTU AT P99l danimandi
(firm) Lﬁ@@’]ﬂqﬂ’]ﬂﬁui‘/ﬂﬂ’]Lﬁwﬁuiﬂiaui'ﬂ%ﬁ%u
(Ovomucin) azanas 2-4 Lasidus (Hammershgj
and Qvist, 2001) WA ltoh et al. (1981) $1891U49
mnmﬂﬁuiﬂuﬂmtmﬁqmmﬁ 20 R9ANLTALTEE
Wuiaan 20 u wudn lda1adaulewsayiy
(Ovalbumin) Wanuily S-ovalbumin‘ﬁmam‘ﬁiﬂ
AvueuNnt Tag S-ovalbumin HlAsead1quLIL
\nagadana (alpha-helix) daandilouwsayiiu
Huntincjton et al.,1995) Asdenasanisulasuulas
4892917
4. prNga2esladnna (Albumin height)
m@mmﬁu%’ﬂmwunmzmﬁmq 07 14
waz 21 41 wudn A1AINgRlEa198AA9 (Albumin
height) wansneateliadAtynieaia (p<0.05)
Imﬂm"]m'mzgwm”l:ﬂmﬁmqmiLﬁU%ﬂwﬁuﬁ 0 49
ndGull 7 14 uaz 21 TngArAugaaeslinnanas
A1NBIYNITALINEA (Table 1) a8AARE4TLNIT
NARBIUD4 Silva et al. (2020) ANHINATBIIATUAL

grunilunisdniunisenuninaesldunnszn

@iu wudn ArAcngeaedldrntanatnINengynis

a q

D

1
o o A

AUFnEAauATUT 0 (3.96 Tadiuns) Aedud 35
(2.79 RadLums) uansnad e ldad1Aynieans
(p <0.05) Northcutt et al. (2022) Anwanuninlaun
m‘x‘majﬂu (Coturnix coturnix japonica) UAIANN
wnlugiudunan 120 51 wudn Arugeredlaens
ammLﬁ@mqmﬂﬁu%nmmu%u TraAangeanag
lszutu 36% mm@mmiﬂmmmmmnﬁlqm
dleuRauiflauannduit 0 (3.9 Tadwns) e 30 4u
(3.4 HaALNAT) VBIBENITALFNEN daldunnazni
QﬂLﬁm”nwﬂuwmﬁLﬁy‘*ﬁyw,ﬁmﬂwﬁ@mmmm
Tdsiiuldans Taseadrelilsiiugninans waz iedfy
laiwma (Vitelline membrane) Aenanndenaly
ANHNUALATAYINEGIT8S I TanAY
5. tininlaan (Albumin weight)
m@mal,r'“-iu%’nmi"ﬂuﬂmzm?{@m 07 14

way 21 U nudn vansnldvnaanas (Albumin

o o

weight) wansNgae1allad1Atuni19aim (p<0.05)

(7

Tagsnminldananengnisifiuinedun 0 gandn
Tun 7 14 uaz 21 Inamsinldenadun 14 uazdun
21 llwAnFNeny (Table 1) AAARBIALNITNAADY
294 Sokotowicz et al. (2022) AnwNaveITEZIIAN
NISALSN A AN UL ANININLALEIALITE N LD
laannlseFausng - szuu wudn lalnluszuunis
X a o s

@eeuUUEunge danan uazilaes@ass 11 14 uay

o  a

28 Su Wrniinldansanasat N Ta N AU N19aD A

o

(p<0.05) ANTAMINSUT 1 timin 37.60 ileLfy
w147 28 Suinmiin 1999 anadimae 34.60 N3y
mw%uﬁuﬁmﬁiﬂuﬁqmuqumﬁxmwmﬁﬂﬂ"ﬂ
A NTUFNIN ST douiAeadesdesay 70 lunis

AruANNIgsEaaedlnluld Tnaanizatnegely

'
°

grunnAngevin e luldanasdsnaliuimin

a al
'

ARDY LAZINNILNATR9RNA demalitlduatn9as
(Lokaewmanee 2018)
6. Wuiniaanld (Shell weight)

panisiuine launnsznafieny 0 7 14

A

waz 21 Ju wudn Wnantlnidaenla (shell weight)

o

unnstgee1eldldadAynieaia (p>0.05)
(Table 1) 49AARBIAUNIINAABITDY Giinhan and
Kirikgi (2017) ANHIEATRITLEELIANNTLALSNTA
ﬁLLﬁlﬂﬁiNﬁurﬁiam@maWﬂHLL@z@mmWHmmuﬂ
N9eN1U (rock partridge) @aneiig A. graeca WL
agnnifiuinenldfuasediiainsesdentd
WuLAeaniwiY Caglayan et al. (2009) A21819u9
ldfimanuunnsasendnaiamiinildenaesld
unnsemdAulSduszazioan 139 14 5u uas
Sokotowicz et al. (2022) Wu3N dnuiinidantaln

>

PR = o ) a
VlL@F.IQsLug‘]JLL‘LIUEIuﬂN ANABN LL@zﬂ@ﬂﬂ@’Zﬁ‘Z

1 o o

11 14 uaz 28 Ju uanaA1gad e ldidad1Aynis

a0 (p>0.05)

v
°

7. i lduma (yolk weight)
panisiudnunldunnsznafans 0 7 14
WAz 21 33 wuan Wninliuag (yolk weight) Wansng

o

at e ldTdadAyniead @ (p>0.05) (Table 1)
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ARAARBNALUNIINAADIT0Y Nowaczewski et al.
(2010) ﬁﬂmﬁmﬁﬂwmqunmzmﬂjﬂuLﬁﬂuﬁ”‘u
Anunwlaudsannszazinain s uine ugwnla
Wu31 TASNATIUNANIENLAINTEUL AL
Snunsetminldunseddunnszn denadeaiy
Silva et al. (2020) Wu31 B lduasllunnneii
mumﬂﬂfmﬁu?ﬂmmﬂffuﬁ 0 e Fufl 35 idarian
sians vl Quadratic winlumsiuun Wanfiageiu
ANangnIaiuine Tneengnisiiuinundenasie
ﬁmﬁﬂwum'ﬂmﬁmmnmﬂw\lﬁ 33.96 §u ¥i7a 34 Tu
Hasannmsisdureaiminlunessminansiu
SnufinainnsilanuilacmienienInuaznig
il §iTenindenaaissesiassaralsiiu
ld1n dawaliiiulnanalsfumnalundeinu
e ldunsdaeniseealudarililauaaiimin
Lﬁumﬂ'ﬁumumamﬂﬁu%ﬂm
8. wafiduslaan (Albumin ratio)
mmﬂﬁu%nmwuﬂmxmﬁ@wq 07 14
WAz 21 31 nuqn wWesdusldana (Albumin ratio)
upnsvad e ldad1Aynieaiia (p<0.05) law
wWafiduslda1aanatsinangnisiivineg AN
0 5\15‘1417; 21 (Table 1) A8AARAINUNITNAADIUD
Gunhan and Kirikci (2017) Ta@Ansidefidustlaane
Wuan éﬁqqmqmuﬁu?ﬂwﬁ%\uwﬁmﬁ 0 fadudl
42 WefidusldannanasuansneasdeldadAnynig
@0/ (p<0.05) N13anasaeditlafidus lduafinann
wusnen ldidunaiuunnsueulaeenladaz et o
anawnlst iinlalanaleaeuiidadu Aflegeiu
u 9.5 vidennndntu waneinlddennnnm
AATNLAEANELNT g IR TLAnNaTuTes
Talaia@1 (Ovomucin) g1 lanquunasidansasziilu
taatnszFunulaladodiu (Ovomucin) Jg4 laia1q
funadunisiinaadudu studnapansues
ldunsuazliann navnldiniedluldanngngeds
nglauns dsnalilannnanasuazldunedisFunn

1IN (Lokaewmanee, 2018)

9. wlafiduslaung (Yolk ratio)
mmﬂﬁu%ﬂmwuﬂﬂaxmﬁmq 07
14 waz 21 1 wuan wefidusladung (yolk ratio)
wanAgee NATEENATYNI9anA (p<0.05) lat
Lﬂ’ﬂﬂ%u[ﬁﬂ“ﬂLL&NLﬁm%uﬁmwﬂ’]ﬂqﬂ’]ﬂﬁuf‘/ﬂﬂ’]
efifuslduaslusudl 0 filefifudlauns
ﬁ@ﬂﬁqmﬁmﬁﬂuﬁu{uﬁ 7 14 waz 21 4 (Table 1)
ARAAABINUNITNAARIURY Nowaczewski et al.
(2010) WU dmsdauuedlauag (yolk content)
dauanndud 0 fedudl 10 218981819 ALTNED

o

WANFAN9BENaNTdN

o aa

ATYNanA (p<0.05) &

o

FIgN&AU
1 QI li?l v o [~3 s 1
gaqlduauiNIuFesay 1.4 nasanniiusne laiily
1981 3 FU wazunasanniusnE 5 51 wudn lana
dudnuInnIuTawindy 12.50 NN (p<0.05) @4
2, 4
AN eadndauladuaan1aInn1sndas Ll as

TaseaFrgraalilsfnladunn 1Hasannszazinainig

v
=<

WHuSnENuLILdanasia A1 pH 1a9ldea i
(Lokaewmanee and Seedarak, 2018) N 1#ilaladnTu
(ovomucin) uazlaleldsd (Lysozyme) Hadsidedau
Pludazanenin Inausanszyiniingdm (electrostatic
. . Aa o ° ' =
interaction) NRFABAY w34nseN1geudnalismu
79 2 alaRazanadluanz? pHinaululdang
dauanilfldanadulatuluszuinanisiduinme la
(Tantapanichkul, 1994) deuanilfiian1seedluda
Taanallealaung N lddndouueslaunalylFunny
oy
AN
10. wWefduwslidann (eggshell ratio)
panisiuinen launnsznafieny 0 7 14
uae 21 1 wudn wefduslidaenld (eggshell ratio)
unnpnsaenellNiedAtymeadi@ (0>0.05) (Table 1)
AaAAARINL Caglayan et al. (2009) wudnlailinasg
a o , 2 o
wWasuwlasresdmnandoudasnldiiessezinaninig
BUSNH U ANTULANAURN1IAAAIUDIT NI 49U
T 919181 TANTLI TR EW LA WANFSAL
Lokaewmanee and Seedarak (2018) ANWATD

szeznanafiuinesAanunwldzesnisaes il
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wutlgas wudn szazinannafulelidud 21 uas
31 {1 wefidusilaenldgendnszazinainiaiu
T91i5w7 3, 7, 14 uaz 18 aeleildadAoynieada
(p<0.05) LiuLAEATLUNIINAALIT8Y Glnhan and
Kirikci (2017) Wu30 §ndamldenla A uniy
27EN1FNLINHI AN 10.56 wefidusfluiui 0 lu
11.45 Wl fduslusud 42 iasannnindagnin
yagllsiuldanaminszazinannisiiusnen laeidin
nsviaunnstesmeaevln e lisiiu (proteolytic
enzyme) vi’ﬂﬁﬂiﬁw,ﬂ?:'ﬂuuﬂm‘lﬁmim%ﬂﬂuL@Q@
ANTured L9 9anae (Tantapanichkul, 1994)
danalildanamarunsdoudallfuienldentd
vllefifusfinAenfisdumussasnannafusnem
11. anvunilaenle (egg shell thickness)
m@malﬁm“nmiﬂjuﬂmxmﬁmq 07 14
uaz 21 S wudn Aaumdaenle (shell thickness)
umnsngae19ldad1Ayn19ata (p<0.05) Wudn
Fuft 0 paruvunildenlaigendnduil 7 14 uay

21 laeduil 7 way Jui 14 asruvudaanld

'
=

Tunnsineu widufl 21 panamnildenliteniige
(Table 1) #2AARBIALIN1INAABITDI Lokaewmanee
and Muangmoon (2019) w41 naaLiuladlAsui 7
10 uaz 14 FAAru vuddenldmuidienlaenls
A4N313221981NTLAL TalAdud 3 18 21 24 28

o o

uaz 31 ae e B dAtYN19ans (p<0.05) fUNNN

QI U aa A o %
21e9R9uInaen gaunnEngenalulseirauazyinli
wasnldnmuninanad 11899 NANNUITBTY
wlaanlddsznavldsqe 3 41 Tawn Fuuqala
(cuticle) HAa 1 unuIUseunns 10 Tuasaw deiilu
o a al a o

arpandAltaldsmau laginannnissaniwaag
Aflulawmsnduldsiu daududuresunaides
ANFUBLUA HANUUIUsTNns 315 THATaY LAY
dudailaantad Gl 2 fu laun wawdenliduuen
wazitialaanldfuludanuuunilseunn 65 luasay
(Daengprok et al., 2003) itlailasnldlsenausae

ANTu TU9hu Tasiu vin wazanFiulawmem (Pikul

et al., 2014) TeasmisvnauaeilaenlailUsfu e

angnafiudnewnuay dafuldluaninsimunzan
Ainnnsdansnavidasullaslaseasieresllsiy
==& | v A
AedanaliAdurunlasnanasnINenynsg
Nusnen agnaleinnlSunaaadaundndlasy
WuReaduseanuudawssasnla (Lokaewmanes,
2018)
12. AnNan1edla (Haugh unit)
paniaiudnenlaunnseniieny 0 7 14
LAY 21 Ju wudn AeNdnaedled (Haugh unit)

a o o

wANFNseEaRTA Aynneadin (p<0.05) Taasuii 0
fanuangeiign uazdui 21 Saauaniianiign
LazduR 7 uaz 14 Aananeclalyunnsiaii
wAtasndnguR 0 (Table 1) a8amAAa<iL Northcutt
et al. (2022) @mmwi‘*ﬂuﬂmzmnjﬁu (Coturnix
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Juft 30 Agouunf 4 eeAnTaiTeg aanndesiy
Siva et al, (2020) wu41 ldunsen A nine 147
grungfistes Jufl 0 9 Uil 35 A uangedld
WNN9EMIaAas AN 87.62 11 81.29 Tuduit 35
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srazaanlunI12 AU A Nuunvealaenla
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Nt lwagladaiat (Lokaewmanee, 2018)
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Abstract

The Black Opal grape cultivar (Vitis vinifera L.), a stenospermocarpic seedless variety, has been
extensively cultivated in Thailand. However, a recent surge in disease has critically threatened yield production
in these seedless cultivars. This study explores the efficacy of advanced in vitro embryo rescue techniques and
plantlet development to produce resistant progeny. Three primary factors were examined: berry sampling age
(1 -4 months after flowering, MAF), BA supplementation (0 0.5 1 and 1.5 mg/L) in MS media, and temperature
conditions (4°C and room temperature). Results demonstrated that a cold treatment at 4°C for 7 days notably
stimulated embryo development compared to room temperature and extended berry shelf life. The highest
germination rates were observed in embryos from berries at 3 MAF cultured in 1.0 - 1.5 mg/L BA media, with
embryo formation, germination, and plantlet development rates ranging from 13.3 - 33.3%, 6.7 - 20.0%, and
6.7 - 20.0%, respectively. While temperature did not significantly impact embryo development, it effectively
prolonged berry shelf life. Optimal embryo formation rates were achieved at 3 MAF with 1.0 and 0.5 mg/L BA,
at 40% and 33.3%, respectively. For plantlet development, 0.2 mg/L BA in WPM media was most effective in
supporting the progression of embryos into plantlets.
Keywords: Somatic embryogenesis, in vitro culture, seedless grape, embryo rescue

Introduction grown and used due to their adaptability to a wide

Parthenocarpy of seedless berries is the
most common species of seedless grapes seen in
vineyards; they develop without seeds through
anthesis without fertilization. The second variety of
berries is stenospermocarpy, meaning they fertilize
but abort the embryo while the berry develops
via a seed trace (Stout, 1936; Liu et al., 2003).
The genotype is determined by the efficiency
of embryo recovery, the size of the seed trace
that remains in the berry, and the presence of
endosperm inside the ovules or some dryness.

Many seedless cultivars of this type are widely

range of climates, vigorous growth, high yield,
small to medium berry size, good quality, and good
flavor. Consumers around the world prefer these
cultivars for table grapes (fresh fruit) and raisins,
leading to increasing demand every year. Despite
this, genotypes always support embryo rescue, but
factors such as berry age sampling, plant growth
regulators (PGR), and storage temperature play an
important role. The age of grape berries after the
flowering date determines whether they are immature
or mature and indicates the need for embryo

rescue before abortion. Embryo culture requires
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specific plant hormones in the inoculation media,
which also affects the ratio of cytokinin to auxin
(Li et al., 2015). The Black Opal cultivar (Vitis vinifera L.)
is a stenospermocarpic grape. It is famous for
its high nutritional value and is one of the most
important cash crops worldwide, as well as being
a main production crop in Thailand for a long time.
Seedless grapes are particularly susceptible to fungal
diseases, especially in tropical regions with high
moisture and temperature. Currently, Thailand is facing
a serious problem with disease, greatly decreasing
productivity. This is considered a serious crisis for
this cultivar. For plantlet development, somatic
embryogenesis, or embryo rescue from immature
embryos from the berry age of stenospermocarpic
grapes, is a highly efficient technique, and improving
the protocol is important for breeding programs.

In recent years, in vitro somatic embryogenesis
and embryo rescue techniques from stenospermocarpy
have been reported to improve the efficiency of
hybrid breeding technology. Hence, embryo rescue
is useful for hybridizing seedless grapes (Tian and
Wang, 2008; Li et al., 2018; Li et al., 2020). The
proportion of seedless progeny obtained from the
embryo rescue technique is 85% (Aglero et al.,
1995), making it a frequently used method to obtain
new hybrid progeny. However, researchers invest
a lot of time in improving the embryo rescue
technique by using immature embryos from the
berry age of seedless grape cultivars via in vitro
culture on MS media. There are still some
challenging factors to develop, including genotype,
sampling dates, composition of embryo needs,
plant growth regulators (PGR), and culture
conditions (Chatbanyong and Torregrosa, 2015;

Jiao et al., 2018). Nowadays, embryo rescue is one

of the important techniques in tissue culture and is
also a very popular breeding method. In this field,
genotype and MS media have been found to play
crucial roles in the success of this technique to
enhance germination to a useful level (Ramming
et al., 1990; Tian and Wang, 2008). Research
details the development of techniques to facilitate
the high production of progeny from the early and
immature stages of grapes, performed in many
countries such as Israel (Ramming et al., 1990)
and China (Tian and Wang, 2008; Li et al., 2014;
Li et al., 2018; Li et al., 2020).

This study aimed to establish the optimum
zygotic embryo stage from varying ages of berries,
BA concentration in media, and treated zygotic
embryo storage in cold storage to improve embryo
rescue techniques and plantlet development
of stenospermocarpic grapes. It was expected
that appropriate embryo rescue techniques and
plantlet development protocols will be obtained.
However, there were still problems in embryo
rescue techniques, such as low survival rates
and complicated operations. Other research has
indicated that during the embryo formation stage,
cytokinin such as BA is often added to the media to
stimulate embryo germination (Gray et al., 1990;
Bharathy et al., 2005). Moreover, embryos require
additional stimuli from cold temperatures and
PGR to improve germination. Chilling appropriately
provides the external force necessary for embryo
development (Aguero et al., 1995). This study
investigates suitable PGRs, particularly cytokinin,
and its concentration, although most previous
experiments used auxins or a mixture of other
PGRs and cold temperatures before dissecting

embryos.
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Materials and Methods

The plant materials were 7-year-old Black
Opal grapevines grown under a plastic roof at the
Pomology Division Farm, Faculty of Agricultural
Production, Maejo University, located in Chiang
Mai province, and at a contract farming orchard in
Chiang Rai province, Thailand. The stages of the
embryos were investigated, with berries sampled
and harvested at intervals of 1, 2, 3, and 4 months
after flowering (MAF). Seedless berries from
each month were separated and kept at room
temperature (26°C) and cold temperature (4°C) for
7 days. The experimental design was a factorial in
Completely Randomized Design (Factorial in CRD),
with 16 treatments and 3 replications, each consisting
of 40 seed traces, focusing on three factors: berries
storage (room temperature and cold temperature),
the sampling time of embryos from varying ages
of berries (1 - 4 MAF), and BA concentrations in
MS media (0, 0.5, 1.0, and 1.5 mg/L).

Embryo cultivation on the media involved
the following steps: the berries were disinfected
with bleach for 30 seconds, then soaked in 10%
and 5% (w/v) NaClO containing 0.1% Tween 20 for
10 minutes, and washed with sterilized distilled
water two times under aseptic conditions until all
bubbles disappeared. For embryo cultivation,
ovules were transferred to initiation culture media
variants, including MS media (Murashige and Skoog,
1962) with 0, 0.5, 1, and 1.5 mg/L BA, 0.3 g/L
activated carbon (AC), 30 g/L sucrose, and 6.2 g/L
agar. After 2 months, the embryos were dissected
from the ovules and cultured in WPM media with
0.2 mg/L BA, 30 g/L sucrose, 0.15 g/L AC, and 6.0
g/L AC in a glass container. Finally, the embryos
germinated and were transferred to suitable media
containing half-strength MS salts plus 2 mg/L NAA

for root elongation.

All media were adjusted to pH 5.6 with
0.1 M NaOH or 0.1 M HCI, then autoclaved
at 121°C for 25 minutes and cooled to room
temperature. The embryos were grown in a culture
room at 25+2°C, 100% relative humidity, and
40 pmol/m-2/s of white light. The steps of
embryogenesis are displayed in Figure 1, where the
embryo is divided into 4 phases: globular-shaped,
heart-shaped, torpedo-shaped, and cotyledon-shaped.
Regarding ovule appearance after culture, there
was no embryo formation inside the ovule if the
embryo was milky white or ivory, and developed
inside the ovule. In the final stage, half-strength MS
was applied with NAA to stimulate rooting and
transplantation for plantlet development. Embryo
formation was divided and calculated into three
stages: 1) embryo formation rate (%), 2) embryo
germination rate (%), and 3) plantlet development
(%) (Figure 2). In the first phase, full-strength MS
media were applied for embryo formation to supply
ovules with the necessary nutrients for growth,
with the addition of different BA concentrations to
stimulate embryo development. In the second
phase, WPM was applied for embryo germination
and BA to provide the necessary nutrients
for embryo culture. During embryo formation,
as in the torpedo-shaped stage, the embryo
develops through 4 stages. The third phase,
plantlet development, was the most important step
before transplanting, requiring careful attention to
proper operation and cultivation.

Data analysis: All experiments were
repeated three times, and the data were expressed
as the means + standard deviation (SD) and
analyzed by ANOVA. The treatment means were
tested for differences from the controls by LSD,

at p<0.01 and 0.05.
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Figure 1 The four stages of embryo development include (a) globular, (b) heart, (c) torpedo, and (d) cotyledon-

shaped

Figure 2 Calculation index of each stage: (a) embryo formation (red circle); Bar = 0.5 mm, (b) embryo

germination; Bar=1.0 mm, and (c) plantlet development

Results and Discussion

The embryo rescue technique for embryo
and plantlet development depends on many
factors that influence embryo germination. These
factors include PGR, sampling time of embryo
stages (berry age or harvesting time; MAF), and
storage conditions (room and cold temperature),
although genotype is also important in embryo
development. It was found that all concentrations of
BA did not significantly affect embryo and plantlet
development. The sampling time had a significant
effect, with the highest embryo development rate
from berries aged at 3 MAFs, yielding 13.3 - 33.3%
embryo formation, 6.7 - 20.0% embryo germination,
and 6.7 - 20.0% plantlet development. This was followed
by 2 MAFs, with 16.4 - 28.9% embryo formation,
10.9 - 20.0% embryo germination, and 3.6 - 8.9%

plantlet development. At 1 MAF, embryos did not

form in the early stage of berries, with only
10.8 - 15.31% embryo formation, 4.6 - 5.3% embryo
germination, and 1.3 - 3.5% plantlet development.
At 4 MAFs, all samples were aborted due to late
sampling and ripening. There was no interaction or
effect of BA concentration and sampling time on
embryo development (Table 1). Optimal embryo
rescue is limited by immaturity before and over-
maturity after this time, leading to natural abortion.

The Black Opal in this research presented
the optimum sampling time at 3 MAFs, followed by
2 MAFs, and had a suitable time for embryo rescue.
The 4 MAF was the important one to know the limit
of embryo survival. Climate and planting methods,
which differ from temperate areas, contribute to this
unpredictability. Therefore, further research testing
is needed to determine the best culture dates for

Black Opal and other cultivars, as the optimum
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culture dates and season influence embryo
maturity (Pommer et al., 1995). Although no direct
evidence proved that the small trace caused
difficult embryo growth, seed trace size did not
affect embryo development (Stout, 1936). The small
size and difficult operations could warrant further
investigation. Most studies have revealed that the
sampling time of ovules within 40 to 70 days after
the flowering period is crucial, with too early or too
late sampling seriously influencing results. Liu et al.
(2003) indicated that the best berry collection time
is 43 to 70 days for stenospermocarpic seedless
grapes and suggested that weak embryo growth
may be linked to integument browning. Early
cultivation was immature and unstable, making it
difficult to establish on the growth media and even
to dissect ovules. Late-stage embryos were also
tough to culture, often aborted before cultivation,
leading to low formation rates (Xu et al., 2008).
The sampling time of embryos from the
berry age of the Black Opal seedless grape at
1 MAF resulted in a hard seed coat and presented
no embryo growth due to the difficulty of operating
with very small seeds or seed traces. At 4 MAFs,
contamination was caused by the gradual maturation
of berries, which become juicy and have increased
sugar content. The size of the seed trace may

cause different survival rates in embryo rescue

(Bouquet and Davis, 1989; Li et al., 2020). Another
factor is that the seed coat produces secondary
metabolites (integument browning), which retard
embryo formation (Liu et al., 2003). These substances,
such as tannins, phenols, or other toxic compounds,
accumulate in the media through the ovule
envelopment, potentially leading to embryo abortion
or underdevelopment in vitro (Valdez, 2005).
When comparing temperature stimulation
and sampling time, the embryo rescue from berry
age (MAF) and BA concentration on embryo and
plantlet development of the 'Black Opal' grape
showed that storage conditions (room and cold
temperatures) had no significant difference in
effect on embryo development; however, they
could extend the shelf life of berries. Embryo
development was significantly affected by berry
age at the time of sampling in both 0.5 and 1.0 mg/L
BA cultures. The highest rates of embryo formation
and development were observed at 3 MAFs with
1.0 and 0.5 mg/L BA, resulting in 40.0% embryo
formation, 33.3% embryo development in cold
temperature, 33.3% embryo formation, and 20.0%
in room temperature, indicating the optimum
conditions. There were no significant differences
at 2 MAFs, with 33.3% embryo formation and
18.0% embryo development in cold temperatures,

respectively.
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Table 1 Effect of BA and sampling time (embryo from berry age) on embryo germination of Black Opal grape

at room temperature

BA concentration Sampling time

Embryo formation

Embryo germination Plantlet development

(mg/L) (A) (MAF) (B) (%) (%) (%)
1 10.8bc 4.6bc 0.0c
2 23.6ab 16.4a 3.6¢
0
3 20.0ab 20.0a 20.0a
4 0.0c 0.0c 0.0c
1 12.5b 6.3bc 1.3c
2 28.9a 17.8a 8.9bc
0.5
3 33.3a 20.0a 6.7bc
4 0.0c 0.0c 0.0c
1 15.3b 9.4b 3.5¢
2 26.0a 10.0b 4.0c
1.0
3 13.3b 6.7bc 6.7bc
4 0.0c 0.0c 0.0c
1 13.3b 5.3bc 2.7¢c
2 16.4b 10.9b 3.6¢
15
3 33.3a 16.7a 13.3ab
4 0.0c 0.0c 0.0c
BA concentration (A) ns ns ns
Sampling time, embryo of berry age
(B)
AxB ns ns ns
CV. (%) 75.2 81.3 119.8

Remarks: * / **/ ns represent statistical significance at 0.05, 0.01 and not significant, respectively

Means within columns followed by different letters are significant at alpha 0.05
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However, there were highly significant
differences in the effects of other treatments,
with rare occurrences of embryo formation and
significant differences in embryo development.
At 4 MAFs, embryos did not form at all. Embryos
are very small and difficult to dissect if the sampling
time is too early, leading to abortion. There were no
interactions or effects on embryo formation. Plantlet
development showed no significant differences
across all treatments, and there were no interaction
effects between BA concentration and sampling
times on embryo and plantlet development (Table 2).
The temperature conditions for the seedless
grape berries, kept at both room (26°C) and cold
(4°C) temperatures during the sampling time,
significantly influenced embryo formation. As berries
aged to 4 MAFs, the embryos were cultured in
0.5 and 1.0 ml/L BA media. The embryos of
the Black Opal grape were stored at 4°C for
7 days and compared with those stored at room
temperature (26°C). Both embryo and plantlet
development rates at 1 and 4 MAFs gradually
decreased, with some embryos showing malformations
leading to physiological termination or abnormality.
Although the two factors-storage condition and the
sampling time of embryos from berry age-showed
no interaction effect on embryo formation, other
research has suggested that embryo development
might require sufficient cold temperature duration.
Some scholars attempted to keep embryos at cold
temperatures for several months, but there was still
no effect on embryo rescue (Emershad and Ramming,
1984; Gray et al., 1990). Sundouri et al. (2014)
reported that the seeds of stone fruit could still
germinate within 60 to 75 days after crossing if they
were rescued, regardless of low temperature.

However, the sampling harvest time of the embryo

may determine the efficiency of embryo rescue,
and cold treatment or the addition of plant hormones
can indirectly improve embryo survival. Other
scholars also reported that chilling ovules for
45 days before germination could facilitate embryo
formation (Ramming, 1990).

This experiment does not show that
adding BA to media at different temperatures can
improve the berry's shelf life or affect embryo
development, but there are still some relevant
suggestions from other studies. Previous research
has demonstrated that embryos preserved at
low temperatures during the cultured phase and
the addition of BA in the cultured media had
the best effect on embryo rescue (Alli et al., 2002).
Ramming (1990) indicated that embryos stratified
at 0.5°C for 3 months, with various sucrose levels
added, showed an improved survival rate.

However, the three factors of berry age,
cold temperature, and BA concentrations are
scarcely effective in promoting embryo development
in this study. Plantlet development of the Black
Opal at cold temperatures showed that some of the
plantlets developed from embryos survived until
transplanting. It is assumed that cold temperature
and BA may have affected the subsequent growth
of embryos. The growth conditions of the 'Black
Opal' plantlets cultured from 2 and 3 MAFs embryos
at room and cold temperatures with 0.5 mg/L BA
media for 4 months (Figure 3), and the plantlet
development at 1 - 3 months after transplantation
in the media for 3 months (Figure 4). Previous
studies proposed that chilling stimulates embryo
germination and can also extend the shelf life of
seedless berries and embryos. The most common
cause of a low embryo germination rate is embryo

dormancy or abnormal growth.
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Table 2 Comparison of temperature conditions, sampling time, and BA on embryo and plantlet development

of ‘Black Opal’ seedless grape (3 months after transplanting)

Storage Sampling BA Embryo Embryo germination Plantlet
condition (A) time (MAF); Concentration formation (%) development
(B) (mglL); (C) (%) (%)
Room 1 0.5 12.5b 6.3bc 1.25
temperails 10 15.3b 9.4bc 35
2 0.5 28.9a 17.8a 8.9
1.0 29.0a 18.0a 8.9
3 0.5 33.3a 20.0a 6.7
1.0 13.3b 6.7bc 6.7
4 0.5 0.0c 0.0c 0.0
1.0 0.0c 0.0c 0.0
Cold 1 0.5 4.6bc 1.5¢c 0.0
temperature 1.0 11.4bc 10.0b 14
2 0.5 30.0a 10.0b 3.3
1.0 16.0b 12.0b 4.0
3 0.5 20.0ab 6.7bc 6.7
1.0 40.0a 33.3a 0.0
4 0.5 0.0c 0.0c 0.0
1.0 0.0c 0.0c 0.0
Storage condition (A) ns ns ns
Sampling time (MAF) (B) o * ns
Concentration of BA (C) ns ns ns
AxB ns ns ns
AxC ns ns ns
BxC ns ns ns
AxBxC ns ns ns
CV. (%) 72.5 143.8 118.5

Remarks: * / **/ ns represent statistical significance at 0.05, 0.01, and not significant, respectively.

Means within columns followed by different letters are significant at alpha 0.05
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Emershad and Ramming (1984) reported
that embryos cultivated at 1.5°C for 30 days before
ovule excision did not grow and became necrotic.
Scholars later repeated a similar study, placing
embryos in cold stratification at 4°C for 6 weeks, but
found no significant differences (Gray et al., 1990).
Papers have proposed that chilling, which is
intended to stimulate embryo germination, can
also extend the shelf life of seedless berries by
storing them in a refrigerator after harvest from the
grapevine. The most common causes of low
embryo germination rates are embryo dormancy or
abnormal growth. However, room and cold

temperatures had no significant effect on the

embryo germination rate, but they can postpone
the experiment dates. During this study, small
traces were found in ‘Black Opal,” which could be
a significant reason for our research results.
Unfortunately, this aspect was not the focus of this
experiment.

This technique will accelerate the
development of the immature zygotic embryo from
seedless grape cultivars, allowing for the rapid
production of resistant grape plantlets. In commercial
grape cultivars, many factors are known to
influence embryo growth, including genotypes,
sampling dates, plant growth regulators (PGR),

and transplantation.

2 MAF
Room Temp.

2 MAF
Cold Temp.

3 MAF
Room Temp.

3 MAF
Cold Temp.

1 Month 2 Months

Figure 3 The ‘Black Opal’ grape plantlets from 2 and 3 MAF embryos were cultured on BA media for 1 - 4 months

Figure 4 The plantlet development at a) 1 month, b) 2 months, and ¢) 3 months after transplantation
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Conclusion

The optimum sampling time for embryo
rescue of the Black Opal seedless grape is
3 months after flowering. At this age, the largest
number of embryos was formed, with 40.0%
embryo formation and 33.3% embryo development
in cold temperatures. There was no significant
effect at room temperature, with 33.3% embryo
formation and 20.0% embryo development. There
were no significant differences at 2 MAFs, with
33.3% embryo formation and 18.0% embryo

development in cold temperatures.
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Abstract

This research aimed to study the influence of three rice varieties and two Monascus purpureus strains
on the production of bioactive compounds in red yeast rice, such as GABA, monacolin K, and citrinin toxin.
The fungal M. purpureus TISTR 3180 and TISTR 3629 were used in the solid-state fermentation process by
using Khao Akat, Chor Ratri, and Hawm Bai Tuey rice as the substrates. The results showed that Chor Ratri and
Khao Akat rice fermented by M. purpureus TISTR 3629 had the significantly highest levels of GABA and
monacolin K at 794.75 mg per 100 g red yeast rice and 24,800 mg per kg red yeast rice, respectively. Citrinin
production was not detected in the sample of red yeast rice obtained from the fermentation of Hawm Bai Tuey
rice by M. purpureus TISTR 3180. However, red yeast rice samples derived from Khao Akat and Chor Ratri rice
fermented by M. purpureus TISTR 3180 and red yeast rice from all three rice varieties fermented by
M. purpureus TISTR 3629 showed citrinin content ranging from 0.62 to 7.24 mg per kg. All red yeast rice
samples contained citrinin at a safe level for consumption as a dietary supplement according to the
announcement of the Food and Drug Administration (FDA), Thailand. It can be concluded that the interaction
of the 2 main factors, both rice varieties and fungal strains, had a mutual influence on the production of GABA,
monacolin K, and citrinin.
Keywords: Red yeast rice, Monascus purpureus, rice variety, bioactive compound
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Table 1 Effect of fungal strains and rice varieties on GABA production

Fungal strains

GABA contents
(mg per 100 g red yeast rice)

Rice varieties

Khao Akat Chor Ratri Hawm Bai Tuey
Monascus purpureus TISTR 3180 233.47+19.28° 140.04+6.62° 72.052.27"
Monascus purpureus TISTR 3629 345.94+10.47° 794.75+23.78° 186.51+1.11°
C.V.(%) 5.64 3.82 1.88

F-test fungal strain
F-test rice variety

F-test fungal strain x rice variety

*

Remarks: Means with different lowercase letters showed significantly different treatments by Scheffe’ test * = significant at p < 0.05
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Table 2 Effect of fungal strains and rice varieties on monacolin K production

Fungal strains

Monacolin K contents

(mg per kg red yeast rice)

Rice varieties

Khao Akat Chor Ratri Hawm Bai Tuey
Monascus purpureus TISTR 3180 11,100£1,248.99" 8,750+568.09° 3,660+242.02°
Monascus purpureus TISTR 3629 24,800+1,081.67° 5,410+481.80° 260+7.93'
C.V.(%) 7.81 7.70 4.83

F-test fungal strain
F-test rice variety

F-test fungal strain x rice variety

*

Remarks: Means with different lowercase letters showed significantly different treatments by Scheffe’ test * = significant at p < 0.05
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Table 3 Effect of fungal strains and rice varieties on citrinin production

Fungal strains

Citrinin contents

(mg per kg red yeast rice)

Rice varieties

Khao Akat Chor Ratri Hawm Bai Tuey
Monascus purpureus TISTR 3180 7.24+0.75° 2.84+0.18° ND
Monascus purpureus TISTR 3629 3.09+0.43% 0.62+0.03° 3.93+0.31°
C.V.(%) 12.14 5.59 7.89

F-test fungal strain
F-test rice variety

F-test fungal strain x rice variety

*

Remarks: Means with different lowercase letters showed significantly different treatments by Scheffe’ test * = significant at p < 0.05
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