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Protoplast Isolation from the Mycelium of Pleurotus ostreatus and Cordyceps militaris
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Abstract: This study aimed to investigate the optimal conditions for the protoplast isolation of Pleurotus
ostreatus and Cordyceps militaris. The factors that were optimized included mycelium age, formula
of mixed enzymes solution, mannitol concentration for osmotic stabilization, digestion temperature
and duration. The results demonstrated that the optimal conditions for P. ostreatus were 4-day-old
mycelium, digested for 6 hours at 25+2 °C with an enzyme solution consisting of 1.0% Cellulase
Onozuka R-10, 1.5% driselase 1.5% lysing enzyme, and 1.0% Macerozme R-10 dissolved in 0.6
M mannitol. These conditions yielded the highest number of protoplasts, with 6.25x10° cells/mL. For
C. militaris, a similar enzyme solution was suitable for the digestion of 5-day-old mycelium at 30 °C

for 3 hours, yielding the highest number of protoplasts at 6.25x105 cells/mL.

Keywords: Medicinal mushroom, Oyster mushroom, Protoplast

¥ ¥
o

s 1] = aal o & dl dl & =3
unAnga: N9AnASLETALsrasANaanznmunzan lunsuantUsiananasanniduleminuness
§an3 uaziindadndnes natfadendnm laud engudule dounasaesasazanseulasd anududuses
mannitol NldinwusAueealufnuewsas svaznauazguanilunistes Lan1ImAaee wud an1ay
. - o o A A o o Y o=y
Mmsnzanlunsuanilsianaraseadinuesndang pe lduloeany 4 44 deasaseuls@mdounan
1sznausag Cellulase Onozuka R-10 1.0 iwlesidust driselase 1.5 ilafidus lysing enzyme 1.5 Llasidust
uaz Macerozyme R-10 1.0 wlefifus’ fiazanelys mannitol 0.6 ans Tneldazaziaanseas 6 dalug
m@mmu 25+2 ANALIALTA Mmmiﬁﬂﬂmwmmmmmmmm 6.25x105 LTaasaladanT d1MsLLin
Sudndnes ewlnMmmnzanfedounauiaaiuiuilddminfaunsendaingd uildduloey s 5u
tlaafanuunil 30 avmaEta wiu 3 dalue Tauauldstananasiuinigaa 6.0x105 Laasaianans

[

AdnAy: winayulng, wWinussy, Tstanwanas

T @191 U SABIUNINITINEAT ATIZINEAT NLASUAY NANANUNAELNHAIAGAT N NTANTLAILAL umﬂgm 73140

" Research and Development Program, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng
Saen Campus, Nakhon Pathom 73140

2 AT LI ATIINEAS TUNLAW SMNANENARINHATAIARS TN LA IUIILAW UATUN 73140

? Department of Agronomy, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus,
Nakhon Pathom 73140

¥ NARTINGAIU ATUZINEAT NUNILAL NUNANENRELNEHATANERAT AN WUAN TUNILAL umﬂgu 73140

*Department of Horticulture, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus,
Nakhon Pathom 73140

*Corresponding author: agrsrc@ku.ac.th



AMNEARASINHATWASNIFAANIT O (1) : 5-15 (2569)

AN

WiAUN9TNEINT (Pleurotus ostreatus
(Jacg.ex.Fr.) Kumn; Basidiomycota) hudian
=~ ! A A a a
HAMAIMIBIUI9g4 LHesa LTIl IRy
ARANNES N lasiunazieaeinn uaziinanlaanms
(Chang and Miles, 2004; Regula and Siwulski,
2007) WingRaRA N1ITONIZIALNINE LaTey
a al v = aa :I/ L
wulalan luaniau H0easTindu aeilsununig
NARNAAUTN9A1 dauminaandnes (Cordyceps
militaris (L.) Fr.; Ascomycota) Wuaasnamuly
ﬂmmmuum (entomofungus) @ﬂ“lmﬂmmmnu
Wiadain3Lua (C. sinensis) TnAuEesfindatn
Wueneng iy 15neTanlauaneaiia (Winkler,
2008; Das et al., 2010) tfaqifudn1snzIALN
< GI/ 1 a £ = =
wintainanaaiunisAmunnludssinaau innua
wazdiiu Wasarnanusasnisusinaliagegd
Y y
Hunau aluglaesnsldiduanayulng aams
Win wagldlsznauatumis wAn1TWNZIARaLiR
Lo a oy ey ad 2 oy
fananasdesldgunnisivansesuliminnig
A519paN (BTYTYI ULATATUY, 2561) NITHARLIA
mumﬂuﬂi”mMmmwmuwumm@mmLummn
Faamnzaadiesliuenia sennanunse
ThanEne AL TN 10 R A UNTH AN A

ﬁummmuﬁﬁmmuuiwwmLﬁmﬁ\mﬁwmiﬁ

flay mmﬂiy‘ﬂﬂfﬁml,ﬂmmmm fu3lna wsitiledann
mmmzﬁm‘ﬂumuummumnm\mwwuﬁﬂﬁumn
Lummﬂ@ﬂu’tu Phylum fanariu Aadludasnia
AWLAENsHANTUSLULNIRTg I aeinglafinn
lunsditianunsaldimaiianismsilusTananasie
Tunsudoymle

wmadAnissanisiananast (protoplast

fusion) wmatag ATyl lunsmunane g

ANUANTNAUAZUNT AN UANFNNIHUGNITH
gendndszavioymanudniuldldnesnisuas
Imee @A (sexual incompatibility) nATNATN
FAUR IO T L HEEIaI Ve FIE LENIVLR I P HE DoY)
(interspecific hybridization) NI NILIT
ma‘mwﬂ’mma (intergeneric hybridization)
14! o '8 a v A

dansnaniuguuusssnafduldlfaanvse

aradluli/lallfiasdmndeddantug faanu
WANFANNNINAUGNTINAUNIN (Aswini, et al., 2014)
Tﬂﬂmwmm’ﬁﬂmm’ﬁgﬂﬁﬁmmﬁqmm’ (cell
wall) @@nmﬁmﬁm@'@ﬁwﬁm{ (cell membrane)
vaNedALlsznausngT) 1emas JAMUANLR
fianurrndninlfiAnnmasus N uIENdng
Tlslwanas waziilemnziaeslugnnimany
aullsTmmanasfanansnairasntosaauunlo
uasaunlhidusadfauysndld (Fryn, 2545,
Davey et al., 2005)
%umuﬁz%ﬁryri@um@mu‘iﬂﬂmwmaﬁ
Aan1suanidsiananasl (protoplast isolation)
6??'\1Lﬂumﬂm?wLsna@“lﬁ@@ummwﬁﬂmmm
NlaIas tnavnatavTenaneniasaaeanll
waaeieduiaad nsaenuilnaagaan’ld
mjwmgmi%ﬁﬂmmﬂﬁmwmmm‘ﬁaumﬂi
wAghaenaenlimigauediuuazginsidauang
wvaadhnetazldimasiFandia e lonanas
(sphearoplast) %ﬂﬁimmﬁ:zﬁ’mﬁ*ﬂﬂﬁmu
Wstananas iflasanuilosasimaestazly
Taraenisdendefuredieduiaad Ay,
2545) Tasaasgvealdslnnanadianosy
vauuaNnnas Waaauanladng uazdelase
sl Asuntlasaesusssunaalugaannieuen
Andae ok lunnsnziaedllslamanaiiados
finsiAinans osmotic stabilizer AFaE3NENENN
waasunneuenlfiunnzan vinldoas lWunnvse
wlunnnuiwly (Fox, 1991) UANATNT NNTUEN
Wsananaslfldduausnnuazanniniiu
fafiadeawdnunfendesdag 1wy slavesie
wserde angpeailefleduduitennydule oin
uazAdndureulsd srazinauazgunnd
lunnstiag (a13613, 2549; anadhil, 2553)
TS dAnEnTadaunalsznn e
uasanisuanilsinnataseadinunesndanis
waziadagndnes Taatasufidnuldud ang
rasdulavinusazaiin Aoududuaas mannitol
fdneinsnannusesunneuenfivanzay daw
nanrasieuwlmifvnlddeandagaagannlds



Agricultural Science and Management J. 9 (1) : 5-15 (2026)

muﬁ“a@qmugﬁmewmmluﬂﬁm’mﬁ
winzay e limsutasefivanzandmiunis
weinTdsiananadaeadinusazaiin lflad3uamn
UINULAY ﬂmm‘wm mmumiﬂiﬂﬂum?ﬂauﬂm

wuﬁmmmmwumumf;mﬁmimuiﬂﬂmwmmm
sl

d a
AUnsaluazisansg
N5NAaaIN 1 nMsANEaLLdUle ANNLTNTY

289 mannitol WASSLESLIAINSEAE
= (=3 o al
TN g uleiauasudaniTuay
Windaindnes lasvdndulainuiesndann?
(F@eRugnasiandinIseRaumatulagTann
NINATINTNERT) waziduleintadndnes (e
AUFNITNAINLTEN 71 194 13U A11R) INTIAEN

uuannsudagns PDA a1gilsznind 2 dUandl

Y . oo i -
AnUuAAduLTIIulatassniidulaasyeg)
Tduusduaus 1x1 muRwng W ldwmnsiasg
lua M1311a9gA7 PDB 2191ALNLULATENLTEN
ADNNLET 200 FOUGADUNT NQUUNHN 2542 BIAN

- e A e
waiea Wuwean 3 4 uaz 5 Ju Waldengduly
d‘ 2 ¥ =K o d'ql 1
niaInsuanashemsnlidulausiazengun
TR NAINET 13,000 FOUFABUNT LT1LIAN

PRI 1y P
10 W Wewendulaannennis anadulasae
UNNAUNTHHTALAD 1 AT WATANFRERANTAZANE
mannitol NUasA@aANNENTY 0.6 0.7 LAY 0.8
THANT AU 2 AT

o v dl ¥ 1 b c
dndulenuanlduidessqeiaulay

NAAIUHANAINTIE9IULRS Djajanegara and
Masduki (2010) fatlszneudae 1ewlmiaessin
Aa cellulase 1.0 Lasidusl [Cellulase Onozuka
R-10 mﬁmﬂ Trichoderma viride (Yakult
Pharmaceutical IND. Co., Ltd.) ilaz driselase
1.0 wasifus [Driselase™ (Sigma-Aldrich, Co.,
Ltd.) #l&ann Basidiomycetes sp.] fiazanelu
mannitol AsdNdW 0.6 0.7 W3R 0.8 TuanF

Inelunnsdes lfidule 1 nfumegnsazaneew bl

1 HARAMT WATINNUULATAILUEN LY orbital
shaker AYINIEY 50 FaUAEUNT NEUUNRTES

(30-32 aeATALTd) a1 3 4 5 WaT 6
dlus Wensunathansazaneiewlmiuuen
lUsiananasiaananNIALITIAGAUANTAZANE
glpsamnuidndu 19 1lefidusd Tnavaan
Iﬂa‘imwmm’ﬁLLmumﬁmﬂummmwL@‘Lﬂﬂjﬁ
atluansazareglnsaienssqlunasnuiazun
10 HaAART 213t At e
A9NHL39 750 38 LABWNT LTWRAN 10 W keniiu
Iﬂ‘ﬁmwmmm’ﬁmnu@'aﬂfaFaiu?Lqmquunqum@q
ansazang ldlunaan iyl IRNaTa2a12 mannitol
ANdNdY 0.6 0.7 TR 0.8 TwaF Usunmsg 1
Lanamng
aratuawiultslananasinaldalas
wuEas (hemocytometer) nelsindesqansseiil
uRaA UL U U ULEA R L RaAel3uImg 1
Hanans tneldgms
UNTAGRENARARS = ANUIUTAF RATAaTe
(0.25) (0.25) (0.1)x10°
IR UNITNARDIUUUGNANY TS

(Completely Randomlzed Design: CRD) #N5
NARBIAY 3 91 AARINARBSLLLLNANE A
(3x3x4 Factorial in CRD) Usznavsng 3 tTade Aa

ade A = angdulein 3 svez An 3 4
ey 59U

fade B = Aa1uidudu mannitol 3 3AL
A8 0.6 0.7 LA 0.8 NanT

1fadel C = svaiziannisties 4 s2AL Ae
3 4 5 Uz 6 Falus

UdayaNI3LAINLININaTRA287D
AmzviAulslean (Analysis of Variance;
ANOVA) wasi3auieumanuuanmIa1eaan
Lfﬂ?ﬁlﬂﬁfsﬁdﬁ Duncan’s New Multiple Range Test
(DMRT)
nsnAaRLi 2 NISANHIGATURIAITATANE
aulainan wazaampifinanzandwiy
NS RNUILTAR

' ]
aaa

wiranidulainnunan1maasdingn

P = o o o
289N713NAARN 1 LagLiAWNeTHEanIT I e
8¢ 4 Ju uazwindadanesldidulaeny 5 du



AMNEARASINHATWASNIFAANIT O (1) : 5-15 (2569)

endulaannemnsinenistumdesinanuga
13,000 sUARUNT 11198 10 U drarduledld
aeinnduiiainge 1 A% uavdsdaansazans
mannitol Andud 0.6 TuanFTilannide sy
2 afs dudulefldundesenaimadaaningld
ansavaneneulmianfilsynendas 1) cellulase
[(Cellulase Onozuka R-10 (Yakult Pharmaceutical
IND. Co., Ltd.) mﬁmﬂ Trichoderma viride]
2) driselase [Driselase™ (Sigma-Aldrich, Co.,
Ltd.) ﬁiﬁmn Basidiomycetes sp.] 3) lysing
enzyme (Lysing enzyme (Sigma-Aldrich, Co.,
Ltd.) ﬁiﬁ@’m Trichoderma harzianum) Wag
4) macerozyme [Macerozyme® R-10 (Yakult
Pharmaceutical IND. Co., Ltd) ﬁiﬁmﬂ Rhizopus
sp.] Inefldaunauaasiewls s grs Teusazges
azanaluansazaney mannitol ANLdNDY 0.6
Tuans fsil

1) cellulase 1.0 Lafidus driselase 1.5
wasifus lysing enzyme 1.5 Lilagidus macero-
zyme 1.0 Lagidusl

2) cellulase 1.0 wasidus driselase 1.0
wasifus

3) cellulase 0.8 tafidusl driselase 1.0
wasifus

4) cellulase 0.8 Lafidus driselase 1.0
wasifus lysing enzyme 1.0 Liafidus macero-
zyme 1.0 \lafidust

5) driselase 1.0 tasidust lysing enzyme
1.0 Wl sifus

T ldidulain 1 nfusaa1sazans
venlasl 1 Nadans zﬁ’wi“umﬁﬂ'aﬂﬁ‘qmmﬁ 25%2
ANATALTE A sl%m'émmf;i%l,uu linear motion
AYNNLFY 50 FRUGBWNT dquﬂﬁiﬂ@mﬁfqmmﬁ
30 R9ANLTALTEE muaaﬂ:m&l water bath shaker
Taenfiaunesndaniildnandes 6 dlus dausia
Fagraneslfiaandan 3 dalue Wansunaiuen
TUsTananasiaananniAaas WaTAIIANLLAY
Auatdanaullslanands muIBn TR
AUNNINAABT 1

INUHBNNINAABILLLGNANYD (CRD)
FFLNARRNAY 3 11 dnRAResLLILUTATE Baa
(5x2 Factorial in CRD) 1sznausag 2 tlade Aa
dounanzaveulnd 5 gas uazgouumnilunig
gaY 2 JUAU AB 25+2 WAT 30 BYANLTALTEA
Asnzdieyaniaaifnfniais ANOVA uay
e Fle AN UANANRIAN A A1eAE DMRT

N@ﬂ']‘iVlﬂﬂ’ﬂ\‘lLL@ga'Q’]iiﬁ
nsAnEa1gdule AMNENTULE mannitol
uazgzasIan luNsH a8 NUILTRR

aannsAneangaadule avndindu
mannitol WATITEIIAINITEaLTIMINZANAWML
nruanldsianatasdueuinuiesudaniTuas
Wadad1dnas Inelddounanaesianlal
filsznaudae driselase 1.0 wWefifus uay
cellulase 1 wlafifus wudn egnutladasangn
anuanllsiananasiuananaiuaseliladnAny
Saneada P < 0.01) Tagludinuiasusganns
wudn nsldiduluang 4 4 manndudu mannitol
0.6 Tua s uazszaziaaInistes 6 daluq
Iﬁ'ﬁﬂuqu‘ﬂﬂﬂmwmmm’mnﬁqm Wiy 5.13x10°
aadRefiadans sevasnie nsldidulafiany
WinAUBAZ AN NDUY89 mannitol WAL WA
doaifias 5 9alus Al waullslananasls
WANFANIAUNTIETRA AR 5.00x10° LIRRRONAAART
(Table 1) AT AGUTNENDS WL A SUNAAR
mﬁ’fﬁmquiﬂﬂmwmmm‘mﬂﬁqmﬁ@ nsldidule
81g) 5 Ju AMENdY mannitol 0.6 Tuand uas
sreziaanTsta 3 9alue Iaruanllsiananas
3.8x10° vinapaNaAAmT savaeNAD Wulaang
4 94 AvuLdudY mannitol 0.6 Tuans wag
sxeizinannItin 6 Falus Rlanuaulilslnnanas
WiNAy 3.65x10° wiaanaNaaang (Table 2)

dlafiasuuansadade WuINeNg
uleildaruauldsiananasuiniignaas
Winraaaseiin ﬁ@ﬁ'mq 4 U Tnenfinuiass
Fan13lFanuqultlsTananas 2.11x10° [waase
findans uazifindainaneslianuulslnnangs



Agricultural Science and Management J. 9 (1) : 5-15 (2026)

1.39x10° 1 maanaNanans (Table 3) Wil Tunng
wentslananasannidularaqdioty Seeau
1 mmamm‘l}di‘lmwmam’%u@g;ﬁumqmmLﬁ’iﬂm
mwﬁuhLﬁm‘ﬁLﬁuﬁummiﬁ’ﬁmﬂﬂ?{ﬂuuﬂm
aFlsznaLLa LT AN TR HT T AT NT Y
A lFlaauanllsinnaasianas (Zhao and

Chang, 1993) Ing/ ludinnanasiniseenudnnig

Tdongdulaludos 3-6 41 v ilallsTananas

RMUIUNIN (Kim et al., 2000) WAZAINNITANEN

284 Eyini et al. (2006) Wuqn nsuanldsiananas

aniduleaeaiiauiesuuaziinuaing )
aid o v o [ all
ey 3 9 Wawauldslananasiuiningn
AMIUTEAUANNENTL mannitol AN
anlunisuanldsiananas wudn AN dudw
. dl v o I3 d‘ A
mannitol Nauuldsinnatasiuinign Ae
0.6 IanF Tagluiinuiesndanidbianuou
TdsTanands 1.74x10° L1aapaNaRaRNT WA
Twdadar@nasliaruaulilslanangs 1.58x10°
ViaamaNanans (Table 3) viaiiniseiaallsin

wanas lfaanunagluaisazaieawisiu wag
AzUaUUNBALLAN bednetiasann Il il mas

Jnifes sainlugnsazansasandusdaalansy
° o . - A o ¥ a

iy osmotic stabilizer Mnlinaauna
srpaansasunis luwazasuanmas watlaeiu
Lailfmaagaundnlduinauiaguan viageny
A1 NINAWN AN WNUA TR R LA B AN
ansnfianldunngalunismruananinzeasaly
Anlunslfuanldsinnanasina mannitol Hawlu

ansunguiiaaueanagesngnaadudngiiag

144 Aridudures mannitol Adawldagly
199192 0.23-0.90 THANT (AR, 2545) R
ANNINARBE W1 mannitol A 0.6
Tuang wunzanaanisuanilsianaasiann

dlediaraaestin iasannlderuaullsln
wanasunfign wazlUslananasilddanmus
anysod (Figure 1) mm’f\ma\'mﬁmfammé’mﬁu
AUNAARNUBY Zhao and Chang (1993) ‘ﬁmﬁlx‘nu
Tluntsuanldsiananas Winnau Wiauesd
UazLinUeWn n13ld mannitol ANNLENDYW 0.6
Tuand zﬁ'\imaiﬁfﬂﬁ”ﬁﬁmu‘ﬂﬂﬁmwmmm’mmﬁqm

fuusrazinanildlunisteaiy
w1 nsdandaesllsinnandsuaaifinuiesa
FnalFanundnlufiadaidnes svazioan
NSt RN AN A ML AN THEINTEAe 5
dalue uazlufindadndnasia 3 dalus Taelsy
uultsTananasiviniu 1.86x10° wae 1.66x10°
FIARFANARARNT ANNANAL (Table 3)

wail ulsafaiasine fldlunisdes
parragiuananaaansfufissalislnnanas
ﬁqﬁmﬁl@Lsﬁ@@’m@fﬂummmwL@uiﬁﬁﬂl,ﬂu
matuiuldaelnar i ldsiananasdnne
(@nm‘*ymﬁ 2553) AINN1INARBITAY Eyini et al.
(2006) mmmm@ﬂummwfmLL@.vmmmqﬁmgm
Wudn sraziaaniste 3 dalue Wuszezingni
mmmwa;mim’lmmquiﬂﬁmwmmmm\imm
%mmmﬁm@fﬂuﬁw 5.40-5.8x10’ LaaFaNARANT
LasLdEesvaznanstasuntugdana
saulilslananasanas Taevinlilszazinanlunns
tasnivgasranduloinavas ludsilsenin
2-3 dalus uilwifinunsaiaiisaaudnldees
anlunnstiaannnndn 3 929 1B Lentinus
lepideuse Trzazinanlunistesfivunzania
6 alua (Kim et al., 2000) aenglsfinny szay
AN AN AL TEI AT LAN AN UANY
giipreaiin angiduly alauazANIdNTUIeY
Lyl dne



10
AMNEARASINHATWASNIFAANIT O (1) : 5-15 (2569)

Table 1 The effects of mycelium age, concentration of mannitol and digestion duration on number of isolated protoplasts
of Pleurotus ostreatus. The emzyme solution consisted of 1.0 % Cellulase Onozuka R-10 and 1.0 % Driselase.

Mycelium age ~ Concentration of mannitol Protoplasts yield (x10° cells/ml) of each digestion duration”

(days) (M) 3 hr 4 hr 5 hr 6 hr
0.6 1.20+0.00f-h 0.63+0.10h-I  0.93+0.04k-I 0.63+0.04h-|
3 0.7 0.58+0.04h-I 0.33+0.04l 0.60+0.07h-I 0.45£0.00j-|
0.8 0.80+0.35¢-I 0.40+0.00k] 0.63+0.04h-| 1.18+0.10Fi
0.6 2.13+0.24cd 0.75+0.28¢-I 5.00+0.35a 5.13+0.38a
4 0.7 1.08+0.10f-k 2.45+0.63c 3.15+0.63b 1.10+0.07f-k
0.8 0.85+0.49g-I 1.78+0.24de  0.88+0.17g-l  1.03+0.17g-|
0.6 0.73+0.17g-I 0.53+0.10i-| 2.48+0.31c 0.75+0.14g-I
5 0.7 1.13+0.10f+ 0.40+0.14K] 1.90+0.21de  1.78+0.10de
0.8 1.50+0.07¢f 1.23+0.31fg 1.20+0.14f-h 1.50+0.00ef

F-test (AxBxC)

83.38

** significant difference (P < 0.01); A = mycelium age, B = concentration of mannitol, C = digestion duration
" Means followed by different letters represent a significant difference according to DMRT.

Table 2 The effects of mycelium age, concentration of mannitol and digestion duration on number of isolated protoplasts
of Cordyceps militaris. The emzyme solution consisted of 1.0 % Cellulase Onozuka R-10 and 1.0 % Driselase.

Mycelium age

Concentration of mannitol

Protoplasts yield (x10° cells/ml) of each digestion duration”

(days) (M) 3hr 4 hr 5 hr 6 hr
0.6 2.60+0.00bc 0.33+0.04-n  0.28+0.04mn  0.88+0.17i-m
3 0.7 1.20%0.00f-i 2.13+0.45cd  0.45+0.07]-n  0.38+0.10k-n
0.8 0.73+0.24i-n 0.30£0.07l-n  0.98+0.45h-I  0.30+0.00l-n
0.6 1.85+0.28de  1.80+0.21def  0.70+0.21i-n 3.65+0.63a
4 0.7 1.03£0.10g-k 2.83+0.38b 0.83%0.04i-m  0.80+0.35i-m
0.8 0.58+0.24i-n 0.98+0.31h-| 1.23+0.37e-i  0.45+0.00j-n
0.6 3.80£0.35a 0.05+0.00n 2.6840.53bc  0.33+0.04l-n
5 0.7 1.55+0.35d-h  0.28+0.17mn  1.13%x0.17g-  0.38+0.04k-n
0.8 1.65+0.56d-g  0.73%0.38i-n  0.93+0.31h-m  0.830.17i-m

F-test (AxBxC)

84.06

** significant difference (P <0.01);A= mycelium age, B = concentration of mannitol, C = digestion duration

" Means followed by different letters represent a significant difference according to DMRT.
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Table 3 The effects of certain factors on number of isolated protoplast (x10° cells/mL) of Pleurotus ostreatus and
Cordyceps militaris. The emzyme solution consisted of 1.0 % Cellulase Onozuka R-10 and 1.0 % Driselase.

Factors Protoplasts yield (x10° cells/mL)"

Pleurotus ostreatus Cordyceps militaris

Mycelium age (days)

3 0.69+0.28c 0.88+0.76¢

4 2.11+1.55a 1.39+0.98a

5 1.26+0.61b 1.19+1.10b
F-test * *

Concentration of mannitol (M)

0.60 1.74+1.64a 1.58+1.33a
0.70 1.24+0.90b 1.07£0.77a
0.80 1.08+0.42¢ 0.80+0.44b
F-test * -

Incubation time (hours)

3 1.11£0.48¢c 1.66+1.00a
4 0.94+0.74d 1.04+0.97b
5 1.86+1.44a 1.02+0.70b
6 1.50+1.38b 0.89+1.04b
F-test * *
CV (%) 83.38 84.06

** significant difference (P < 0.01)
Means followed by different letters within a column of each factor represent a significant difference according to DMRT.

Pleurotus ostreatus, Cordyceps militaris

Figure 1 Mycelium (A) and protoplast (B) characteristics of Pleurotus ostreatus and Cordyceps militaris observed with
binocular microscope using 40x objective lens.
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Table 4 The effects of Iytic enzymes mixture and digestion temperature on the protoplast yield (x10° cells/mL) of
Pleurotus ostreatus. The mycelium age of 4 days, mannitol concentration of 0.6 M and digestion time of 6 hours were
applied.

Enzymes mixture Temperature (°C)

Mean"
25+2 30

1.0% cellulase +1.5% driselase +1.5% lysing enzyme+1.0% macerozyme 6.25+2.78 3.63+2.35  4.90+2.77a
1.0% cellulase +1.0% driselase 2.50£1.08  2.87+1.25  2.60+1.09b
0.8% cellulase +1.0% driselase 1.75+0.86 3.37+1.08  2.50+1.26b
0.8% cellulase +1.0% driselase +1.0% lysing enzyme+1.0% macerozyme 3.37+1.08 3.33+1.55  3.30+1.25a

1.0% driselase + 1.0% lysing enzyme 1.62+0.25 5.0£1.22 3.30+1.98a
Mean 3.10+2.18 3.60+£158

F-test (enzyme) *

F-test (temperature) ns

F-test (enzyme* temperature) >

CV (%) 56

ns = non-significant difference; * and ** = significant difference at P < 0.05 and P < 0.01 respectively
" Means followed by different letters within a column represent a significant difference according to DMRT.

Table 5 The effects of lytic enzyme mixture and digestion temperature on the protoplast yield (x10° cells/mL) of
Cordyceps militaris. The mycelium age of 5 days, mannitol concentration of 0.6 M and digestion time of 3 hours were
applied.

Enzymes mixture Temperature (°C)

Mean"
25+2 30

1.0% cellulase +1.5% driselase +1.5% lysing enzyme+1.0% macerozyme 4.75+1.71 6.00+1.35  5.37+1.57a
1.0% cellulase +1.0% driselase 3.37+2.09  2.25+0.86  2.80+1.60b
0.8% cellulase +1.0% driselase 5.38+1.31 3.63+1.79  4.50+1.73a
0.8% cellulase +1.0% driselase +1.0% lysing enzyme+1.0% macerozyme  2.05+0.91 3.50+1.22 3.00+1.13b

1.0% driselase + 1.0% lysing enzyme 1.50 £0.71  4.00+0.91 2.70+1.53b
Mean 3.50£1.93  3.80+1.68

F-test (enzyme) o

F-test (temperature) ns

F-test (enzyme* temperature) *

CV (%) 48

ns = non-significant difference; * and ** = significant difference at P < 0.05 and P < 0.01 respectively
" Means followed by different letters within a column represent a significant difference according to DMRT.
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Factors Affecting the Extension of Vegetable Production According to Good Agricultural
Practices of Farmers in Nuea Khlong District, Krabi Province
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Abstract: The objectives of this research were to study 1) the economic and social conditions,
2) conditions of the extension of vegetable production according to good agricultural practices, and
3) factors affecting farmer’s extension of vegetable production according to good agricultural
practices. The population consisted of 138 farmers who had registered as vegetable production
farmers in Nuea Khlong District, Krabi Province with the Department of Agricultural Extension in
2023/2024. The sample size of 103 individuals was determined by using the Taro Yamane formula
with an error value of 0.05 and a simple random sampling method. Data were collected through
interviews schedule. Data were analyzed by descriptive statistics, and multiple regression analysis.
The results indicated the following: 1) Most of the farmers were female, the average age was 50.95
years old, and graduated from primary school. The average experience in vegetable production was
13.49 years, and the average number of vegetable production training sessions attended was 2.09
times per year. The vegetable production cost was 2,116.71 baht/rai, and the average income was
5,376.99 baht/rai. 2) Farmers received support for vegetable production according to good agricultural
practices overall at a high level by receiving the most extension of knowledge on the issue of the use
of agricultural hazardous substances. And 3) Factors affecting the extension of vegetable production
according to good agricultural practices. There was one independent variable: experience in vegetable

production. It has a positive effect on the dependent variable. Statistically significant at the 0.05 level.

Keywords: Extension, Good Agricultural Practices, Krabi, Nuea Khlong, Vegetable production
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Table 1 Economic-socio background of Farmers.
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(N=103)
Iltem Frequency Percentage
Gender
Female 62 60.20
Male 41 39.80
Age (years old)
<40 10 9.70
41-47 24 23.30
48-54 35 34.00
55-61 25 24.30
262 9 8.70
Max = 66 Min = 35 X =13.49 S.D. =6.403
Vegetable production experience (years)
<9 30 29.10
10-17 44 42.70
>18 29 28.20
Max = 31 Min =3 X =13.49 S.D. =6.403
Frequency of training in vegetable production (time/year)
1 30 29.10
2 46 44.70
>3 27 26.20

Max = 5 Min =1 X =2.09 S.D. = 0.961
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Table 1 (continued).

(N=103)
Item Frequency Percentage
Vegetable production area (rai)
<1 a7 45.70
2-6 37 35.90
2 31 19 18.40
Max = 22 Min =025 X=3.33 S.D. =4.082
Vegetable production income (baht/rai)
<500 18 17.50
501-1,000 29 28.20
1,001-1,500 16 15.50
1,501-2,000 14 13.60
>18 26 25.20
Max = 35,500 Min=200 X=2,116.71 S.D.=3,724.268
Vegetable production cost (baht/rai)
<2,000 30 29.10
2,001-5,000 53 51.50
25,001 20 19.40

Max = 180,000 Min =580

X =5,376.99 S.D.=17,876.441
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Table 2 Summary of farmer’s receiving in term of knowledge for extension of vegetable production.

(N=103)
Item X S.D. Description Ranking

1. Agricultural hazardous substances 4.15 0.750 High 1
2. Planting area 4.07 0.819 High 2
3. Pre-harvest quality management 3.95 0.719 High 3
4. Water 3.84 0.738 High 4
5. Harvest and post-harvest handling 3.82 0.663 High 5
6. Holding, moving produce in planting plot, and 3.78 0.775 High 6
storage

7. Personal hygiene 3.78 0.651 High 6
8. Record keeping and traceability 3.15 0.653 Moderate 7

Average 3.82 0.721 High
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Table 3 Summary of farmer’s receiving in term of method for extension of vegetable production.

(N=103)
Item X S.D. Description Ranking
1. Individual method 3.75 0.731 High 1
Telephone 417 0.719 High 1
Requesting advice from officials 3.66 0.650 High 2
Visit 3.42 0.824 High 3
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Table 3 (continued).

(N=103)
Item X S.D. Description Ranking
2. Mass method 3.46 0.706 High 2
Line, Facebook 3.86 0.672 High 1
Production manual 3.78 0.655 High 2
Radio 2.74 0.791 Moderate 3
3. Group method 3.27 0.816 Moderate 3
Training 3.67 0.719 High 1
Demonstration plot 3.38 0.687 Moderate
Observe activities 2.76 1.043 Moderate 3
Average 3.49 0.751 High
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Table 4 Summary of farmer’s receiving in term of support for extension of vegetable production.

(N=103)
Iltem X S.D. Description Ranking
1. Grouping 3.64 0.725 High 1
2. Factors of production 3.41 0.857 High 2
3. Networking 3.38 0.674 Moderate 3
4. Production planning 3.29 0.604 Moderate 4
5. Infrastructure 2.37 0.829 less 5
6. Funding source 1.71 0.571 least 6
Average 2.97 0.710 Moderate
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Table 5 Factors affecting farmer’s extension of vegetable production.

(N=103)
Variable Coefficient regression (b) t Sig
Constant 3.885 13.071 0.000
X1 Age (years) -0.011 -1.740 0.085
X2 Household labor (person) -0.084 -1.609 0.111
X3 Farming experience (years) 0.022 2.930 0.004*
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Table 5 (continued).

(N=103)
Variable Coefficient regression (b) t Sig
X4 Training (times/year) 0.027 0.824 0.412
X5 Vegetable production cost (baht) -1.172E-6 -0.609 0.544
X6 Vegetable production area (rai) -0.013 -1.589 0.115

R*=0.413 Adjusted R® =0.119 SEE = 0.301

F=23.295

Sig. of F = 0.005

* Significant level at 0.05

AINN139LAITI (Table 3) agillaan
dszaunisadlunisuantin (X)) TP NANUSL
TSGR @fjwﬁﬂﬂﬁﬂﬁmmmﬁﬁﬁizﬁu 0.05
Aa NsldiunsduasunIsHARANANN LR
NN HAITARTRUNEATNSTNTY d11n3D
asunelaan

ﬁuﬂivaw%rmmﬁqLLﬂaﬂivmumimﬂuma
WaREN (X ) dAwinii 0.022 'wmsjm leinemans
uﬂiwaummﬂumm@mmnmeu1 T aziinanli
Aadtvean s ldFLNsdaAS N TRARINALNS
ﬂf]u“ﬁmqmimwmﬁﬁﬁﬁu 0.022 AZWWY BEINY
1T AynneaRiissfu 0.05 agihiluaunig
waneAaNARTUEIA wail

¥:aO+B1XT +B2X2+B3X3+B4X4+B5X5+B6X6+8
§ = 3.885-0.011X ~0.084X_+0.022X_+0.027X, - 1.172E-6X_- 0.013X_

Taenuuald Y ununeie nslasunns
dUaTNNTHARINANNNNTUGTRAN19NN LN EAS
wn X, wnnetia ang (widog: 1) X, NN AU
wra9uluAsIFew (Mne: AW) X, P FEIR N
Uszaunisallunisuamen (umm 1)) x NNNED
SuaunITatsy (Miag: asa/dl) X_ wanaia
mﬂ”lmﬁﬂmmmmﬂ (Mdae: uan) >< ‘wmﬂm
NuTlunIHAREN (Madae: 19) oL vneda Anaed
B wunada Andulsz@nafadszuiniaes
WTiees LAz € Mnaf AMAuAANALAREY

a9
wnensnsguandnluanemilonass
Famdansedl aqulvnjiluwAngs ‘ﬂﬁﬂL@lgﬂ 50.95
T fdszaunisadluntsndandnundunanuiu
LAldFunIseUsHIEeIN s HARLNLRAY 2.09

%’/ P dl o 1 ¥ v d! k%
AfAall daduaruauaaudeias deansmngle

funisdadIunisnantinatun1sdinnienns
nuasia nawsaneg lusziuunn Tneldsunis
auasusuaNiludszsiiunigldingdunsie

4 o da
NNNITNEATNINTIAA wariladeNiuasianis
AUATNNINAAINANNTUR RN NS ERAINA
waunemInTadeltadAnynaiAnazinaug
Awiusideuon laun dszaunisnflunisuandn
] LA py =
na1aAe nandpe ensnsnsilszaunisally
MILARINANTY dena TiinmIng lasunsdassu
NINARRNAINNNTUTIAN 1NN AN AN
A8l AL AYTHNNIALATH LA T RN AW TN 1T
WuNRARAN AN TRN NN RN ALAN
; ! a val dl e Y o
NNy Avsdaas RN suaniasuEsuEiY
nemInsnilszaunisallunisnaninuienauny
wazaansldansiail INegININNRATBILNHATNT
Anandnuazdusinesiald

LaN&1921924
NINAUATUNIINEAT. 2562. N13UgniTdIUdn
nseil: 1 2561/62. (svuueelad). uvas
ﬁmzl‘@: http://www.agriinfo.doae.go.th/
year62/plant/rortor/province/Krabi.pdf
(2 RINIAN 2567).



Agricultural Science and Management J. 9 (1) : 16-26 (2026)

25

NINAILATHNNIINEAT. 2566. AHalasannsg

dagTunisinens Uszarteulszunm
W.A. 2566. (szLURaBlAL). me%’m@:
http://www.agriman.doae.go.th/home/
agriman62/66_Website_Project/
66_01GAP.pdf (13 NINHIAN 2567).

ANIWIY  YAIIT. 2564. NITAUATNNITNAANT

Andunidaesinemsnsludandn
B1UNALATEY. INUTUNUSINEATANGRT
NToudin. wundnendaglaieassun
3919, WuN13. 95 wiin.

UNMUNT WAIAN. 2558. NTHARENUABASERAN

ma?ﬂﬁu”ﬁmamwmﬁﬁﬂmLm:rmﬂﬂu
AMIAUUBNATEL INENTNUSINHAIANERT
N9, unnIneaegleiesssun
5979, WUNJT. 107 Wi,

g1 wiluu99949. 2560. N1IANATNNTEUARTND

15y

weNNzABUNITgn19FuTeININTgIU
PRIUNHATNT WBUNDIHDILFTNE A3udn
Yaiud. IngndnwusinwnsAians
N9, unnIneaegleiesssun
B9, WUNJT. 129 Ui,

ANAN. 2564, WHANWNNIIALETUNIINER
ﬂTﬂmuma‘ﬂﬁﬂﬁmqma‘mwmﬁﬁ
seainsasnsluiuiiernennang
JNTALAL. INEUNUTINEATANART
N9, unnaIneaagleiesssun
5979, WUNT. 111 i,

Wisuns qnwus, Wis Busy uazieswsund

lamiu. 2563, adefiiiuasonis
HANTUNIATIIUNNTTUTOIANNNTHAR
NSNTINEATATIMHNZAN (GAP) Tu
nAwdenauLuestlsznalng. 115ans
AR UAZANLATNITINTNEAT 38(3):
152-170.

adtydne. 2566. NslaTUNTdEINNNT
Aan 3 AngNTlAEiBNANNAI WD
nemsnaggnyEaulusineiliesseues

AIUITATLUAL. ITANTINLNANRATUAL
WIRNTTNNTINEFT 55(2): 149-162.

1Nl TWENIA. 2564, WUINIINITANLETN

ASDLEN

o

nsuandndaandaniunisdin
NI ERTR AN ERINT TSR
AULNYE. INUIUNUSINHATANARNT
NTudin. wuundneduglaieassun
5979, WU, 125 wii,

Toyryn8iu, areana Wesya, wua
Anfmziid Lasfedna NuUNWag.
2563. TRdafifnaranudasniTlunns
daasndgnintasndeanndnsneees
NEMINT aneiiedlnn sadaanina.
74199 LALANLATNATINTINE AT
40(3): 127-137.

ANUNIUNDINUATLARUN1TAFINATHA NN,

o

2564. Tuvainualdl Awfin 1a3u
nasilgn. (szuveeula). uwissdasya:
https://www.facebook.com/thaihealth/
photos/a.181206533105/10158032
467298106/2type=3 (25 JU1AN 2567).

AN UNHATANLNAIUNAAADY. 2566. WK

WUNNNTNHATILALANND 1] 2566 —
2570. n3xil. 78 M.

AinanunEnsazannsalaandansel. 2565.

UWHUN B UINI TN EATULAZANN IR
Famfansei (W.A. 2566-2570) @1TU
nuN9L. (sruueanlal). meﬂ”@g@:
https://www.opsmoac.go.th/krabi-
strategic-preview-441691791794 (20
LU 2567).

ziwﬂmmmwg'ﬁ@mimwm. 2566. 40ANNT

deaandnsaws 1 2564 - 2566. (321
aaulail). unasiaya: https:/impexpth.
oae.go.th/export (11 NNATWUS 2567).

ginlnauinig. 2557, Anuald@ss. nsneudle

NIENTWNAITITIRY. NPUNNHUIUAT.
40 N,



26

ANLANFASNHATUAZNITAANS O (1) : 16-26 (2569)

audmil Bgavd. 2562, N1IAUATNNITNAREN Yamane, T. 1973. Statistics: An Introductory
asnafareansmInsluaneunsdeds Analysis. Third edition. New York:
TndnuAsLgu. MeninusinemsAans Harper and Row Publication. 1130 p.

NTuaR. uanenaegleiesssnn
3919, WUNLJT. 88 Wt



27

’fJ‘VIﬁwa“llﬂxi[ﬂuﬁl’fJEI’NW'ﬁ"’Iﬂﬂﬂﬁiﬁlﬂuﬂuﬂﬂﬂﬁﬂﬂiﬁ’)ﬂﬂ’] LLﬂuﬂ’]‘JﬂuﬂNﬂ’]%‘ﬂﬂﬂﬂu
meuﬂaﬂ‘iumnmmmwuﬁm RRIT 251 iuanﬁqummm
Influence of Rubber Rootstocks on Physiological Response and Osmolyte Accumulation of
RRIT 251 Scion in Water Deficit Condition
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Abstract: Appropriate water management is required for the rubber tree seedling to flourish during the
growth phase, and the seedlings will suffer damage from insufficient irrigation. Potently, grafting the buds
of extremely productive rubber clones onto sturdy rootstocks could increase the drought resistance of
rubber plantations. This study aimed to examine the impact of RRIM 623 PB 5/51 and RRIT 251 rubber
rootstocks on the physiological alterations of RRIT 251 scion in drought circumstances by assessing
their resilience to drought. The effects of drought stress were assessed as changes in relative leaf water
content, electrolyte leakage (EL), maximum quantum efficiency of PSIl photochemistry (Fv/Fm), proline,
glycine betaine, and total soluble sugar (TSS) content at different time points of water deficit conditions
(0, 5, 8, and 11 days after water withholding). The results showed that RRIT 251 bud grafted on RRIT 251
rootstock (RRIT 251/RRIT 251) was more tolerant to drought conditions than RRIT 251 bud grafted on
RRIM 623 (RRIT 251/RRIM 623) and rootstock PB 5/51 (RRIT 251/PB 5/51) throughout the experiment.
RRIT 251/RRIT 251 had significantly higher relative leaf water content and maximum quantum efficiency
of PSII photochemistry and TSS. Moreover, the electrolyte leakage, proline and glycine betaine content
of RRIT 251/RRIT 251 were lower than that of RRIT 251/RRIM 623 and RRIT 251/PB 5/51. Our results
suggest that RRIT 251 rootstock can improve drought tolerance of RRIT 251 scion higher than RRIM
623 and PB 5/51 rootstock.

Keywords: Para rubber, Rootstock, Scion, Water deficit condition
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Figure 1 Relative water content of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251)
in drought condition after withholding water for 0, 5, 8 and 11 days. Different letters in the same days between rootstock
are significantly different (P<0.05) according to DMRT (mean +SD).
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Figure 2 Photochemical efficiency (Fv/Fm) of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and
RRIT 251) in drought condition after withholding water for 0, 5, 8 and 11 days. Different letters in the same days between
rootstock are significantly different (P<0.05) according to DMRT (mean +SD).
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Figure 3 Electrolyte leakage of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251) in

drought condition after withholding water for 0, 5, 8 and 11 days. Different letters in the same days between rootstock
are significantly different (P<0.05) according to DMRT (mean +SD).
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Figure 4 Wilting index of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251) in drought
condition after withholding water for 0, 5, 8 and 11 days. Different letters in the same days between rootstock are signifi-

cantly different (P<0.05) according to DMRT (mean +SD).
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Figure 5 Proline content of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251) in
drought condition after withholding water for 0, 5, 8 and 11 days. Different letters in the same days between rootstock
are significantly different (P<0.05) according to DMRT (mean +SD).
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Figure 6 Glycine betaine content of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251)
in drought condition after withholding water for 0, 5, 8, and 11 days. Different letters in the same days between rootstock
are significantly different (P<0.05) according to DMRT (mean+SD).
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Figure 7 Soluble sugar content of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251)
in drought condition after withholding water for 0. 5. 8 and 11 days. Different letters in the same days between rootstock
are significantly different (P<0.05) according to DMRT (mean+SD).
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Abstract: The research aimed to study 1) personal and socio-economic data, 2) utility of organic
substances,  3) knowledge of utility of organic substances and 4) needs of the utility of organic
substances in rice cultivation. The sample size was 339 farmers from 2,206 rice farmers. Data were
collected by using a questionnaire. Statistics included frequency, percentage, mean, standard
deviation, and hypothesis tested by using Chi-square. The results showed that 56.90% of farmers were
male, with an average age of 57.36 years. Farmers with 40.10% completed secondary education/
vocational certificate. Average household members were 3.79 people. Average experience growing
rice was 27.04 years. Average farming area was 6.02 rai. Average rented area was 13.19 rai and average
rice growing area was 19.18 rai. Average income was 8,693.00 baht/rai. Utility of organic substances
was of moderate level average of 2.13. Selection of organic substances was used instead of chemicals
at a high-level average of 2.62. The source of organic substances received support from government at
a high level, average of 2.67. The knowledge level of farmers regarding the use of agricultural organic
substances was at a high-level average of 15.79. The need of the utility of organic substances was at
a high-level average of 2.53. Hypothesis testing found that experience in growing rice, rice areas, rice
rented area, age, education, knowledge and utility of organic substances by farmers related to farmers'
need for the utility of organic substances in the rice growing at the 0.05 and 0.01 Significance level

respectively.

Keywords: Needs, Phra Nakhon Si Ayutthaya, Rice cultivation process, Utility of organic substances
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Table 1 Utility of organic substances in rice cultivation.

(n=339)
Utility of organic substances X S.D. Level
Soil preparation 1.95 0.603 Moderate
Seed preparation 1.90 0.663 Moderate
Growth period 1.72 0.723 Moderate
Utility of organic substances in rice cultivation 212 0.387 Moderate
Source of organic substances 2.51 5.980 High
Average 213 0.396 Moderate

ANS LUN5 L5 A UNTENIINITINBASTUD
\NHATNSHUNU
FTAUAININITRUNEAINIFANITLEAT
BUYREMANN9NEAT (Table 2) TiARAsWNTL
15.82 Azuul Anagluszaunin Tnanuasnad
FLALANINFIUITALNIN AU 194 978 ALY
Faraz 57.20 WATNEAININTEALAINGLIUNANS
AU 145 918 AnLTuTREAT 42.80 mmg”ﬁm
ﬁ"‘umﬂfﬁzﬁﬂiauw‘%’ﬂuma‘ﬂ@,ﬂ%’mﬁmwmm‘mu
gnunnigaanaanduldun nslatleduviean s
sReIINTLazaWrILdng WAy (Feeay 96.00)
fleainAetilsdldannisdy wiin un seu arin
visedneAEnsau Sandursdyndesaanaayynl
posqAuYEe (Faeay 89.00) waznnsldiluduiae
mmmfﬁ'qmﬁumwéquﬁﬂ anANLLLIL Y
AL (R8T 86.00) mummﬁmwmnmuﬁm
unfigaldun fofinan Aefafidgnudaaiunan
Lﬂ?ﬁlﬂmﬂuﬂﬂiﬁ’ﬁuﬁuimmﬂmq (F8aY 54.00)
msldlnstasmesinudimaniugion lianisunm

¥ a k7 v k2 o A v d’l
P1IAA UNAY WNVTENT (TDUAL 59.00) AL LHD
= ¥ % o [

N laden arnnsnldnfendulnslamasin
16 (58182 64.00) #9AARBIAY A3N30d (2562)
=< ~ ¥ a A o ¥ S
AnEFeInTgidansausdannisidansiainienis
NEAFLOINEAINT TR Nag970uNH Adn
faendawudn numInsfasas 46.3 dAdnniaglu
seAuNINTgn nemrInsilavngANdnlalunng
ldansturiseiduatinaunn wasanidminnues
gl Aonugineanunisldans@uvseaeng
P o o =
FaLied wazinemInsdianmnldaemnalulagly
nsAuANGNNAN A fae e wazinemIng
v A A s a o va o o
Iiasdiejumaseinldiinonuingnsiesainnis

4 aem LA v A
asileluiR Melluansliidiudiinenansiinaiug
lunnsldansdunzemianisinemnsegluseAuiines
wanazin Wlfim 4 unnsdgndnals usinnsldans
a A Y oA o = 9
auvisdlunistgndeeadiszauaanunlunisldeg)
luszauiunansuansdtasgunaeluilaqiiuly
FI39ABANNABINITRANEAING N3 HUATRY
ngnsldansiail

Table 2 Knowledge of utility of organic substances in rice cultivation.

(n=339)
Knowledge level Number Percentage
High (13 - 20 points) 194 57.20
Moderate (7 - 12 points) 145 42.80
Low (0 — 6 points) 0 0.00

X =15.82 points S.D. = 2.300 Max. 20.00 points Min. 9.00 points
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Table 3 Need of the utility of organic substances in rice cultivation of farmers.

(n=339)
Need of the utility of organic substances in rice cultivation X S.D. Needs level
Need of the utility of organic substances 2.44 0.620 High
Soil preparation 2.50 0.612 High
Seed preparation 2.26 0.570 Moderate
Growth period 2.42 0.529 High
Average 2.53 0.534 High
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Table 4 Relationship between personal and socioeconomic data and need of the utility of organic substances in rice

cultivation.
Factors Needs of the utility on organic substances in rice cultivation

X p-value

Age 59.968™* 0.000**

Educational level 76.410** 0.000**

Experience on rice growing 18.894* 0.001*

Rented area 17.603* 0.001*

Rice planting area 12.090* 0.017*

Application of organic substances in rice cultivation 36.717* 0.000**

Knowledge of using organic substances 249.470** 0.000**

Remark: * Significant level at 0.05, ** Significant level at 0.01
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Abstract: The objectives were to study 1) personal basic factors and socio-economic factors of those
interested in digital tokens investment for agribusiness, 2) knowledge of digital assets of those
interested in digital tokens investment for agribusiness and 3) the decisions by those interested in
digital tokens investment for agribusiness. Data collection was obtained by questionnaire with
accidental sampling method from 400 of those interested in digital tokens investment for agribusiness.
Descriptive statistics are used such as frequency, percentage, mean, standard deviation. The
hypothesis was tested by t-test and F-test. The research has shown that most of those interested in
digital tokens investment for agribusiness were female (67.25%), with an average age of 29.15 years
old, single (85.50%), had a bachelor’'s degree (66.00%), mostly were students (45.30%) and an average
income of 34,482.47 baht/month. Those interested in digital tokens investment for agribusiness had a
moderate level of knowledge about digital assets (mean = 15.17), and the decisions of those interested
in digital tokens investment for agribusiness was moderate (mean = 2.33). The hypothesis testing was
found that those interested in digital tokens investment for agribusiness had different age, knowledge
about digital assets, occupations and an average monthly income making the investment decisions in

digital tokens for agribusiness differed at a statistical significance level of 0.01 and 0.05 respectively.

Keywords: Agribusiness, Decision, Digital tokens, Investment
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Table 2 Digital asset knowledge of those interested in digital tokens investment for agribusiness.

(N=400)

Digital asset knowledge of interested individuals in

agribusiness digital tokens

Number of people Percentage

Low level of digital asset knowledge (0.00-8.00 points) 0 0.00
Moderate level of digital asset knowledge (9.00-16.00 points) 294 73.50
High level of digital asset knowledge (17.00-25.00 points) 106 26.50

Mean=15.70 S.D. 3.95 Min=9.00 Max.=25.00
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Table 3 The decisions of those interested in digital tokens investment for agribusiness.

(N=400)
Type of agribusiness X S.D. Level of decision making

1. Input providers 2.27 0.500 Moderate
2. Service providers 2.31 0.610 Moderate
3. Farming 2.37 0.469 High
4. Wholesale and retail marketing 2.50 0.532 High
5. Processing and manufacturing 2.48 0.529 High
6. Distribution and logistics 2.51 0.561 High
7. International trade 2.59 0.533 High
8. Agricultural financing 217 0.667 Moderate

Total 2.33 0.451 Moderate

Remark: 2.35 - 3.00 = High, 1.68 — 2.34 = Moderate, 1.00 - 1.67 = Low
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Table 4 The differences analysis of the decisions in digital tokens investment for agribusiness.

(N=400)
Factors The decisions in digital tokens investment for agribusiness
t/F P-value
Sex -3.949** 0.000
Age 11.081* 0.000
Occupation 3.896* 0.021
Marital status -4.165™* 0.000
Income 2.870* 0.036
Knowledge of digital asset 3.812* 0.000

Remark: *: Statistically significant level at 0.05, **: Statistically significant level at 0.01
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Effect of Growing Media from Banana Leaf Stalk on Growth and Yield of Chinese Cabbage
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Abstract: Banana trees when the harvest is complete will be cut down. There will be many banana
leaf stalks that have peeled off. It becomes waste material left over from the agricultural sector. The
objectives of this research were to study the growth and yield of Chinese cabbage using banana leaf
stalks as substrate culture. The experiment was conducted using a Completely Randomized Design
(CRD) with 3 replications and consisted of 6 treatments: 1) banana leaf stalk, 2) banana leaf stalk : coir
dust : rice chaff : rice husk ash : soil (1:1:1:1:1v/), 3) banana leaf stalk: coir dust (1 : 1 v/v), 4)
banana leaf stalk : rice chaff (1 : 1 v/v), 5) banana leaf stalk : rice husk ash (1 : 1 v/v) and 6) banana
leaf stalk : soil (1 : 1 v/v). The results showed that Chinese cabbage substrate culture from banana
leaf stalk : coir dust: rice chaff : rice husk ash : soil (1:1:1:1:1v/v)and banana leaf stalk: coir dust

(1 :1 v/v) had the most in the growth and yield.

Keywords: Banana leaf stalk, Chinese cabbage, Growing media
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Table 1 Plant height, canopy width and leaf number of Chinese cabbage at 46 days.

Treatment Plant height Canopy width Leaf number
(cm) (cm) (leaves)

Banana leaf stalk 4.22° 6.51¢ 4.44°
Banana leaf stalk : coir dust : rice chaff : rice hush ash : soil 11.22% 24.72° 14.22°
(1:1:1:1:1vN)
Banana leaf stalk: coir dust (1 : 1 v/v) 12.43° 24.18% 14.88°
Banana leaf stalk : rice chaff (1 : 1 v/v) 6.25° 11.76° 8.00°
Banana leaf stalk : rice hush ash (1: 1 v/v) 9.72° 20.60° 12.66°
Banana leaf stalk : soil (1: 1 v/v) 6.43° 13.65° 9.88°

F-test . . .

CV (%) 27.16 23.74 21.67

** = significantly different at P< 0.01

Means within the same column followed by the different letters are significantly different according to DMRT (P<0.01).

Table 2 Leaf greenness and fresh weight of Chinese cabbage at 46 days.

Treatment Leaf greenness Fresh weight
(SPAD UNIT) (g/plant)

Banana leaf stalk 21.01° 1.66°
Banana leaf stalk : coir dust : rice chaff : rice hush ash : soil 36.00° 36.00°
(1:1:1:1:1v)
Banana leaf stalk: coir dust (1 : 1 v/v) 34.85% 37.73°
Banana leaf stalk : rice chaff (1 : 1 v/v) 32.81% 6.04°
Banana leaf stalk : rice hush ash (1: 1 v/v) 34.01% 21.11°
Banana leaf stalk : soil (1: 1 v/v) 31.35° 8.62°

F-test * >

CV (%) 27.16 23.74

** = significantly different at P< 0.01

Means within the same column followed by the different letters are significantly different according to DMRT (P<0.01).
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Farmers' Satisfaction with Irrigation Water Management of Phra-ong Chaiyanuchit Operation
and Maintenance Project: A Case Study of Rice Farmers in Khlong Khuean District,
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Abstract: This research aims to study: 1) the socio-economics characteristics of farmers, 2) farmers'
satisfaction with irrigation water management, and 3) farmers’ needs regarding irrigation water
management. The sample for this research consists of 283 rice farmers in the Khlong Khuean District,
Chachoengsao Province, who depend on the Phra Ong Chaiyanuchit Operation and Maintenance
Project. Data were collected through interviews and analyzed using descriptive statistics and
hypothesis testing with t-tests and One-way ANOVA. The research findings revealed that the majority
of farmers were female (52.30%), with an average age of 58 years. The primary source of information
on water management was community leaders and neighbors, (68.12%). Overall, farmers expressed
a high level of satisfaction with irrigation management (mean = 3.65), particularly with water allocation
(mean = 3.90). Farmers also expressed high levels of needs related to irrigation management (mean =
3.66). Hypothesis testing indicated that the status in water user groups varies, leading to differences in

satisfaction with irrigation water management.

Keywords: Satisfaction, Irrigation water management, Rice
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Table 1 Satisfaction of farmers with irrigation water management.

(N=283)
Satisfaction X S.D. level
1. Farmers' satisfaction with the irrigation water distribution system
1.1 Sufficient water supply for agriculture 3.95 0.93 high
1.2 Adequate water allocation can help reduce conflicts among )
) 3.93 0.93 high
water-using farmers
1.3 Receive water on time, as scheduled by the irrigation project 3.92 0.88 high
1.4 Rice yield can be increased with irrigation project 3.82 0.89 high
Average 3.90 0.62 high
2. Satisfaction with service provided by irrigation officers
2.1 Provide guidance and address questions directly according to specific )
3.94 0.96 high
needs
2.2 The officers are polite with good manner and always ready to assist with )
R 3.90 0.91 high
any inquiries.
2.3 The officers are consistently dedicated to their duties during field visits. 3.89 0.97 high
2.4 The contact channels for officers are convenient and easily )
. 3.83 0.96 high
accessible.
2.5 2.5 The officers provide services to all water-using farmers without )
. 3.77 0.97 high
exception.
Average 3.86 0.70 high
3. Satisfaction with irrigation canal maintenance
3.1 Weed removal in irrigation canals enhances water flow efficiency. 3.92 0.96 high
3.2 The Irrigation canals, ditches, roads on canal and regulated structure are )
! . " 3.84 0.89 high
all in serviceable condition.
3.3 Regular dredging of irrigation canals 3.81 0.96 high
Average 3.85 0.67 high




Agricultural Science and Management J. 9 (1) : 69-79 (2026)

75

Table 1 (continued).

(N=283)
Satisfaction X S.D. level
4. Satisfaction with the water delivery process and maintenance pro-
cess of Royal Irrigation Department
4.1 Farmers' satisfaction with receiving the information 3.87 0.84 high
4.2 Engaging farmers in the water distribution planning process 2.99 0.95 medium
4.3 Survey of water requirements before the planting season 2.82 0.97 medium
4.4 Formulating a well-defined seasonal water delivery schedule 2.74 0.99 medium
4.5 Training session providing knowledge on efficient water usage 2.46 1.05 low
Average 297 0.59 medium

Levels of perceptions X 1.00- 1.80 = lowest, 1.81- 2.60=

4.21 -5.00 = highest
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(N=283)
Need X S.D. level
The need for benefit realization in water resource management 4.09 0.75 high
The need for operation and implementation in water resource )
4.09 0.58 high
management
The need for monitoring and evaluation in water resource management 3.78 1.15 high
The need for planning and decision-making in water resource )
2.97 0.59 medium
management
Average 3.66 0.48 high

Levels of perceptions X 1.00-1.80 =
4.21 - 5.00 = highest
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Table 3 Hypothesis testing on the relationship between memberships status in water user groups and satisfaction.

(N=283)
Memberships in water users X Bang Rong Khlong Khuean  Konkaew - Bang
group group Talat group
3.65 3.54 3.72
Bang Rong group 3.65 - 0.078 0.232
Khlong Khuean group 3.54 - - 0.006*
Konkaew - Bang Talat group 3.72 - - -

*Statistically significant at the 0.05 level
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Factors Affecting the Reduction of Rice Production Costs of Farmers
in Bo Thong Subdistrict, Bang Rakam District, Phitsanulok Province
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Abstract: The objectives of this research were to study basic economic and social conditions and
factors affecting the reduction of rice production costs of farmers. The population consisted of rice
farmers in Bo Thong Subdistrict, Bang Rakam District, Phitsanulok Province. There were 413 registered
farmers in 2023/2024. The sample size using Taro Yamane's formula with a margin of error of 0.05,
resulted in a sample group of 204 cases, obtained through simple random sampling. Data were
collected by conducting interviews. Data were analyzed by frequency distribution, percentage, mean,
standard deviation and multiple regression analysis. The results of the research found that 1) most farmers
were male, the average age of 53.20 years and completed primary school. The average household size
was 3.62 people, the average rice production experience of 26.52 years, the average rice production
area was 31.69 rai. The average number of workers in rice production was 2.10 people. The average
rice production income was 364,804.51 baht per year. The average total debt was 358,583.33 baht.
2) factors affecting the reduction of rice production costs include experience in rice production and

distribution of total liabilities of farmers.

Keywords: Cost reduction, Phitsanulok, Rice production
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Table 1 Demographic and social characteristics of respondents.

(N=204)
ltems Frequency Percentage
Gender
Male 114 55.90
Female 90 44.10
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Table 1 (continued).

(N=204)
ltems Frequency Percentage
Age (years)
Less than or equal to 40 38 18.60
41-50 40 19.60
51-60 66 32.40
61-70 52 25.50
Greater than or equal to 71 8 3.90
Max = 84 Min = 25 X = 53.20 S.D. = 11.742
Education level
Not educated 4 2.00
Primary education 118 57.80
Junior high school 24 11.80
High school/Vocational certificate 43 21.10
Associate degree/Vocational certificate 6 2.90
Bachelor's degree 9 4.40
Number of household size (people)
Less than or equal to 2 46 22.50
3-4 104 51.00
Greater than or equal to 5 54 26.50
Max =8Min=1 X =3.62S.D. = 1.343
Experience in rice production (years)
Less than or equal to 10 42 20.60
11-20 30 14.70
21-30 60 29.40
31-40 47 23.00
Greater than or equal to 41 25 12.30

Max = 58 Min =2 X =26.52 S.D. = 13.722
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Table 2 Economic characteristics of farmers.
(N=204)

Items Frequency Percentage

Rice production area (rai)

Less than or equal to 15 44 21.60
16 - 25 42 20.60
26-35 48 23.50
36 - 45 30 14.70
Greater than or equal to 46 40 19.60

Max = 100 Min = 2 X = 31.69 S.D. = 18.180

Characteristics of ownership of rice production areas (answer more than 1 question)

Rent 137 67.20
Owned 127 62.30
Family - owned 39 19.10

Water sources used in rice production (answer more than 1 question)

Artesian well 188 92.20
Public ditch 77 37.70
Own pond 45 22.10
Electric pump canal 37 18.10
Irrigation canal 22 10.80

Number of workers used in rice production (people)

1 34 16.70
2 119 58.30
3 47 23.00
4 4 2.00

Max =4 Min=1X =2.10 S.D. = 0.684

Income from rice production (baht per year)

Less than or equal to 100,000 22 10.80
100,001-250,000 27 13.20
250,001-400,000 93 45.60
400,001-550,000 30 14.70
Greater than or equal to 550,001 32 15.70

Max = 1,500,000 Min = 30,000 X = 364,804.51 S.D. = 210,426.336

Distribution of total liabilities of farmers (baht)

Less than or equal to 100,000 55 27.00
100,001-300,000 39 19.10
300,001-500,000 68 33.30
500,001-700,000 26 12.70
Greater than or equal to 700,001 16 7.80

Max = 1,600,000 Min = 20,000 X = 358,583.33 S.D. = 297,097.881
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Table 3 Rice production costs of farmers.
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(N=204)
ltems X S.D.

Total rice production costs (baht per rai) 5,871.74 1,446.639
Production supervision cost 3,046.74 1,186.345
Other cost 1,323.09 738.698
Production cost 631.13 157.658
Harvest and shipping cost 522.06 103.216
Soil preparation cost 341.76 131.501

a
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Table 4 Multiple regression analysis.
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(N=204)
Variable Coefficient S.E. Beta t sig
a 4889.313 2102.998 2.325 .021
X1 -13.182 13.826 -.107 -.953 .342
X, -3.540 85.296 -.003 -.042 .967
X 35.023 11.859 .332 2.953 .004

3
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Table 4 (continued).

(N=204)
Variable Coefficient S.E. Beta t sig
X4 -10.949 7.214 =137 -1.518 131
X5 306.626 274.638 .082 1.116 .266
X, 116.308 172.698 .055 673 501
X .000 .001 .037 424 672
X8 .001 .000 192 2.592 .010
X -.090 1.271 -.005 -.071 .944
X -13.567 183.603 -.005 -.074 .941

R=0.346 R?=0.120 Std.Error=1388.750 F=2.477
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Effects of Rubber Wood Ash on Soil Chemical Properties and Sweet Corn Growth in
Acidic Soil
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Abstract: Rubber wood ash is a by-product from various industries or biomass power plants. There is a
large amount of waste from fuel production. The ash of rubber wood is highly alkaline. Itis also a source
of important plant nutrients. The aim was therefore to investigate the effects of applying rubber wood
ash on the chemical properties of the soil and the growth and nutrient uptake of sweetcorn in acidic
soil. The experimental design was completely randomized with 3 treatments and 4 replications consist
of control, added with lime at the rate of 1.5 times of lime requirement and added with rubber wood ash
at the rate of 1.5 times of lime requirement. The results showed that application of rubber wood ash
increased soil pH and macronutrients. In addition, this applying could be promoted greater growth and
nutrient uptake of sweet corn compared to lime application. Our results suggest that rubber wood ash

is able to substitute for conventional liming agents and it is also a source of plant nutrients.

Keywords: Acid soil, Rubber wood ash, Sweet corn
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Table 1 The properties of rubber wood ash.
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v

wAALTEN LaruNnIldaNiaun (Table 1)

Material pH EC CCE oM Total N Total P Total K Total Ca Total Mg
. . -1
15H0 15 H29 (%) (gkg) (kg™
(dSm™)
Rubber wood ash 13.30 33.96 57.54  109.23 0.66 17.91 136.93  154.19 22.23
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nsidagundasantianiwalirasnunsanau
Ugnuaznain1snAaas
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nan i Bunsadng Weanefamdulselamd
Twunaidan uaaden wazunntidaunannligs
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Yupnolfulpaunsam Rulnetuazunaides
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Table 2 Chemical properties of acid soil before planting (after incubation) and after experiment.

Treatment pH EC oM Avail. P Extr. K Extr. Ca Extr. Mg
15HO  15HO  (gkg")  (mgkg) ) M
(dSm™
Before planting
Control 5.44c 0.05b 6.65b 8.06b 0.13b 0.16¢ 0.06b
Lime 8.15a 0.10a 7.43a 8.47b 0.12b 6.35a 0.02b
Rubber wood ash 6.95b 0.11a 7.13ab 23.24a 0.85a 2.94b 0.51a
F-test ok ok * ok ok ok .
C.V. (%) 4.84 25.88 5.31 10.65 17.33 21.31 22.74
After experiment
Control 6.67 0.03 5.82 13.97b 0.39a 0.26b 0.03b
Lime 6.78 0.02 6.48 10.33b 0.12b 4.73a 0.01b
Rubber wood ash 6.81 0.03 6.49 28.80a 0.45a 6.14a 0.49a
F-test ns ns ns ** * * **
C.V. (%) 2.10 36.85 6.67 27.30 26.38 43.57 36.52

** = significant at P < 0.01 and ns = non-significant

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significant at P < 0.05,

NAvRILO1 laENanIgIRanisas R uTAuas
aalnannulufAunsm
naasALlAUa9T1 INANIIU NRIAIN
1gn 14, 28, 42 uAY 56 U WU Vi msT
Yuzouazidnldaranismliaainge 1{u
sau9aaY wazatuarulunasdialinananu
finduethadaauiediauiuninuusiillld
danU5u1l9RU (Table 3 waz Figure 1) uaziile
¥hfretnei g nudnanuazihwiinuse

wudn MEmauEldusaasid linann e
dana 1T mrnanau (@153 U haz3n) Q\a%u
AN 120.15 N3N (namNuE b ldTanliulge)
Wl 292.45 LAY 349.22 NS AINATL WALYITH
TS T e T e (A5
U waysn) zg\i"ﬁ”umn 21.07 N3N (VIMNusT LN E
Fanuiuilya) fu 78.13 niu uaziiuwalingandn
w‘%’mmum‘ﬂ.umq 54.01 NN (Table 4)
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Table 3 Effect of rubber wood ash on sweet corn growth at 14,

28, 42 and 56 days after planting in acid sail.

Parameters
Day after planting Treatment
Height (cm) Stem circumference (cm) Leaf No. (leaf No. / Plant)

Control 8.38ab 2.00b 3.75

14 Lime 6.75b 2.13ab 3.75
Rubber wood ash 11.05a 3.00a 4.25

F-test ** * ns

C.V. (%) 18.50 16.63 12.77

Control 16.63b 3.75b 6.25

28 Lime 18.33b 4.57ab 6.67
Rubber wood ash 24.43a 5.48a 7.00

F-test * ** ns

C.V. (%) 16.79 11.15 9.85

Control 28.03b 4.05b 2.75b

42 Lime 38.53ab 5.67ab 5.00a
Rubber wood ash 53.75a 6.40a 5.00a

F-test . ok -
C.V. (%) 15.15 13.62 14.03
Control 58.70b 3.90b 10.00b
56 Lime 92.77ab 5.07ab 12.00a
Rubber wood ash 139.20a 5.93a 12.75a
F-test * * *
C.V. (%) 20.16 15.82 10.04

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significant at P < 0.05,
** = significant at P < 0.01 and ns = non-significant

Table 4 Effect of rubber wood ash on fresh weight and dried weight in sweet corn grown in acid soil.

Fresh weight (g) Dry weight (g)
Treatment
Stalk Leaf Root Whole plant Stalk Leaf Root Whole plant
Control 44.44b  29.44b 46.27b 120.15b 6.20b 6.89b 7.99b 21.07b
Lime 118.20ab 62.50a 111.75ab  292.45a 18.18ab 12.40ab 23.44ab 54.01ab
Rubber wood ash  147.19a 61.26a  140.77a 349.22a 28.80a 16.77a 32.57a 78.13a
F_test *%k * * * *%k *% * *
C.V. (%) 36.19 28.14 4415 36.47 37.57 28.42 60.28 43.22

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,
** = significant at P < 0.01 and ns = non-significant
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Lime Rubber

wood ash

Control Lime Rubber

wood ash

Figure 1 Effect of rubber wood ash on sweet corn growth at 14 (a), 28 (b), 42 (c) and 56 (d) days after planting in acid soil
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Table 5 Effect of rubber wood ash on nitrogen and phosphorus concentration in sweet corn grown in acid soil.

Total N (g kg™) Total P (g kg™)
Treatment

Stalk Leaf Root Stalk Leaf Root
Control 7.97 17.74a 14.72a 1.54ab 1.50 1.63a
Lime 7.97 11.99ab 8.75b 2.00a 1.55 1.33ab
Rubber wood ash 5.99 9.81b 7.54b 1.08b 1.02 1.17b

F-test ns * * * ns *
C.V. (%) 18.41 22.43 21.08 26.40 36.07 16.68

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,

** = significant at P < 0.01 and ns = non-significant

Table 6 Effect of rubber wood ash on potassium, calcium and magnesium concentration in sweet corn grown in acid soil.

Total K (g kg™)

Total Ca (g kg”)

Total Mg (g kg™

Treatment
Stalk Leaf Root Stalk Leaf Root Stalk Leaf Root
Control 13.36  1454b 712 4.71 4.62 2.22b 1.24 1.01 0.80
Lime 1459  20.01a 7.7 4.76 6.02 3.95a 1.60 1.26 0.96
Rubber wood ash 1042 14.95b  9.30 2.79 4.89 1.91b 0.93 0.98 0.76
F-test ns * ns ns ns * ns ns ns
C.V. (%) 25.29 16.19  25.13 40.45 29.76 19.49 39.84 22.25 20.83

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significant at P < 0.05,
** = significant at P < 0.01 and ns = non-significant

Table 7 Effect of rubber wood ash on nitrogen and phosphorus uptake in sweet corn grown in acid soil.

N uptake (g pot™)

P uptake (g pot™)

Treatment
Stalk Leaf Root Whole plant Stalk Leaf Root Whole plant
Control 0.05a 0.12 0.12 0.28b 0.01b 0.01b 0.01b 0.03b
Lime 0.14a 0.14 0.18 0.46ab 0.04a 0.02a 0.03ab 0.08a
Rubber wood ash 0.17b 0.16 0.24 0.57a 0.03a 0.02a 0.04a 0.08a
F-test * ns ns * * * * *
C.V. (%) 46.46 22.80 53.03 34.82 50.40 21.96 50.24 49.10

Remark: Different letters indicate significant differences between treatment means at P <0.05,*= significantat P <0.05,

** = significant at P < 0.01 and ns = non-significant
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Table 8 Effect of rubber wood ash on potassium, calcium and magnesium uptake in sweet corn grown in acid soil.

K uptake (g pot”)

Ca uptake (g pot”)

Mg uptake (g pot”)

Treatment Whole

Stalk Leaf  Root Stalk
plant

Whole Whole
Root Stalk Leaf Root
plant plant

Control  0.08 b 0.10b 0.04b  0.23b 0.02b
Lime 0.25ab 0.25a 0.19a 0.68ab 0.13a

Rubber
wood ash

0.30a 0.26a 0.28a 0.82a

0.08b 0.01b 0.05b 0.01b  0.01b 0.01b  0.02b
0.10a 0.11a 0.33a 0.02a 0.02ab 0.03a  0.07a

0.08ab 0.07a 0.07ab 0.23a 0.08a  0.02a 0.02ab 0.05ab

F-test Hok * ok *k *ok

*k *x * Hok *x *k

CV. (%) 40.71 36.34 26.17 2899

41.55 20.14 30.00 22.00 4256 30.98 29.00 3517

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significant at P < 0.05,

** = significant at P < 0.01 and ns = non-significant
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Abstract: The objective of this research was to analyze factor affecting the extension needs of maize
farmers. The population consisted of farmers growing maize in Wang Man subdistrict, Sam Ngao dis-
trict, Tak province, registered with the Sam Ngao District Agricultural Office in 2023. The total population
was 563 people. The sample size was determined using Taro Yamane formula with a tolerance of 0.05,
resulting in a sample of 234 selected by a simple random sampling. Data collection was conducted
using an interview form. Data were analyzed by descriptive statistics using frequency distribution,
percentage, minimum, maximum, average, standard deviation, and multiple regression analysis. The
results found that most of the farmers were female, with an average age of 53.83 years. The average
of training experience in growing maize was 4.71 years. The average of maize production area was
11.32 years. The average maize yield was 1,355 kilogram per rai, and the average selling price was
6.78 baht per kilogram. Farmers expressed a highest level of encouragement in maize production with a
need for production credit support, extension methods from agricultural extension officers and a desire
for marketing knowledge. Factors affecting the farmers' extension needs in maize production included
one independent variable: the average of price maize product with a positively statistical significance
level at 0.01.

Keywords: Extension needs, Maize production, Samngao district
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Table 1 The economic and social conditions of Farmers in Wangmun Sub-district, Samngao District, Tak Province.

(N=234)

ltems X S.D.
Age 53.83 9.593
Number of labors in the household (person) 3.50 1.477
Experience in growing maize (years) 12.03 8.081
Training experience in growing maize (years) 4.71 3.249
Agricultural area (rai) 14.70 12.895
Maize growning area (rai) 11.32 9.686
Maize yield (kilogram/rai) 1,355 317.694
Average price of maize products (baht per kilogram) 6.78 0.476
Income of growing maize (baht per kilogram) 90,730 53,474.362
Cost of growing maize (baht per kilogram) 4,793.63 1,554.593
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Table 2 The extension needs in maize production in farmers.
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Needs X S.D. Result Ranking
Knowledge 4.30 0.498 Highest 2
Method 4.16 0.550 High 3
Support 4.56 0.503 Highest 1
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Table 3 Factors affecting extension needs in maize production of farmers.

(N=234)
. Coefficient .
Variable ) t Sig
regression (b)
Constant 3.658 7.424 .000
)(1 Age (years) -.005 -1.329 185
X2 Number of labors in the household (person) -.030 -1.421 157
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Table 3 (continued).

(N=234)
Variable Coefficient t Sig
regression (b)

X3 Experience in growing maize production (years) .000 .074 .941
X4 Training experience in growing maize (years) .020 1.556 21
><5 Agricultural area (rai) -.007 -1.322 .188
X, Maize growing area (rai) -.010 -1.275 204
X Maize yield (kilogram/rai) .000 -1.231 220
X Average price of maize (baht per kilogram) 187 2.773 .006**
X, Income of growing maize (baht per kilogram) 7AT1E-7 0.691 490
X Cost of growing maize (baht per kilogram) -6.602E-7 -.194 .847

10

R’= 0.220 Adjusted R2 = 0.185 F = 6.272 Sig of F = 0.000

*statistically significant level at 0.05, ** statistically significant level at 0.01
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Table 4 Summary of problem on extension needs in maize production of farmers.

Needs X S.D. Result Ranking
Knowledge 3.37 0.597 Moderate 1
Method 2.52 0.589 Little 3
Support 3.12 0177 Moderate 2
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Table 5 Summary of suggestions on extension needs in maize production of farmers.

Needs X S.D. Result Ranking
Knowledge 3.86 0.652 High 2
Method 3.52 0.748 High 3
Support 4.05 0.712 High 1
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Abstract: This study aimed to analyze the factors influencing the use of the DOAE E-Learning system.
The population consisted of 544 agricultural extension officers across eight provinces in the upper
northeastern region, including Mukdahan, Sakon Nakhon, Loei, Nakhon Phanom, Udon Thani, Nong
Bua Lamphu, Bueng Kan, and Nong Khai. The sample size was determined using Taro Yamane's
formula, with an acceptable level of error set at 0.05. A simple random sampling method, utilizing a
clustering approach, yielded a total of 231 respondents for this study. Descriptive statistics and multiple
regression analysis were applied to the data. The findings indicated that most respondents were female
(61.04%), and 66.67% held a bachelor’s degree. Key motivating factors for utilizing the DOAE E-Learning
system among extension officers included its adaptability to learners' varying levels of readiness and its
provision of a range of knowledge. Additionally, multiple regression analysis revealed that awareness
of the system's benefits, particularly its ability to deliver essential information and appropriate content,
positively influenced use with statistical significance at the 0.01 level. Therefore, it is recommended that
to encourage extension officers to use the system consistently, stakeholders should focus on regularly

updating the content and ensuring that the system interface remains user-friendly and easy to navigate.

Keywords: Agricultural extension, Extension officer, E-learning, Upper northeast
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s v ya A = o v v
2016) atuayuliizewaenFauluiadelimnin
ArNAeInig aelideslfuRniuniseau
ANULA (Taat and Francis, 2019) AINR
dse@nsnmiguuldaindmsniadivinesiegs
29937 UUNTEEUSHNUE NI fiflauAINITLA

- N P
wealsalardn-19 MIedaliiinasdsuilasuns
o = ¥ a ZJ/ a ] =2
dan19FeuluiesFauiuunaanllgnisdnm
aaulall (Abebe, 2020) atialafin nsFaugY
sruvgumednfiidaanianaiulsznisinsgny
sanisldauatnsseitas Wy dszdnsninues

= vl o & o [ &
ﬂ’\ﬂ‘L?ﬂugNﬂ')’]NﬁNWMﬁﬂUQMﬂ’WWTﬂ@H@WIFILL’J?

g15AUAT LL@:‘Emm%N‘ﬁugm (Eze et al., 2020)
ﬁ@'ﬁ’ﬂmd’]ﬁfa’mﬁﬂiﬁﬁm’qﬂmi‘mﬁ’mﬁ‘v‘l_lN:'ﬁ‘ﬂuﬁ'agll
Tuiiivinglng %'qimNm%qﬁugmﬁmmﬂuiaﬁ
13Jﬁﬂi”2m%mw (Zhang et al., 2020) wBNAN
i neBeufiuszuLAumefidndasaanig ey
tJ”G"mﬂmLﬂ@ﬂqumniimmnnw,ﬂumLiﬂu‘wm

a

De

mﬁm (Passive learners) LﬂuNLiﬂuwumuﬁ‘w
Iumﬂmm@ﬂmmmmmemfaumﬂmma
‘Ll’mmx‘i‘] (Active learners) (Taat and Francis,

v al o ! dy < ] v

2019) vngFeunnineeludouil Aazdanaly
ldansnBaufiiussuudumefiinlaaciei
U3e@nann

NINAAUATNNINEAT FITANTENTI
nEmsuazannInd IWanasseulszain 3,486,000
U eI szUUNNsFauud e singe
DOAE E-Learning %u‘luﬂ W.A. 2566 (WMD) LAY
Wieyed, 2565) szuuil Aa unanvlasnTgFeg
aaulayl (Online learning platform) wwwuwu
e lfAnufuasinezuiyaaInImenIsneng
wazdawlaiallirussuveaula Sas il 14
ansadfailenienig daya@an uazuun
dftAndudsslamibonswmuinemanssumiiu

oy " J

naEeuinaling wynsldenuluszuuiidssney
pogl 6 dawan laun (1) wdman (Home) gl
aunsnidnguiinusnaasszuliianinaasangn
nsdszniAnaaiunangnslud uazdayadiAny
a9 o Ny o
NINEWDINTLNTLTEIUY (2) HUangme (Courses)
nrnangrsuLanangnsaaniduniannyfne
i ngUlgnive nsiaednd nnsdannsdmgNe
nsldinatulad lunsasnssy s fldaunsn
= = o = > o o
Wwansaunangnanaulals (3) adeAanj
(Knowledge repository) {ludquinsiusandanns
Fouf 1y 3ale lenansuazdile (4) n1ImageL
wartszliunNg (Tests and assessments) ANgA3
wiazaansaziinanageuuazlsziiung el
A FIUANNTINUNIUNATLITE WA TN UL
A o o o oy .
NaFauaLnangms (5) Usvdinismeus (Leaming
history) gldau1sansaaauszdfinisFaug
¥ o U v a o v =2
flaunas dneueslaBounangaslaing sanda
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AARNNNANITUITIRULARLUANGRAT LAY (6) N7
FuludsenAfiatims (Certificates) S RLRY
FuAUUANgATLATHIUNIIAAaL HlFa11190
va5ulutsy mﬂﬁﬂﬁm'ﬂ@ui@ﬂ eldlunns
immmw%‘lummuuj vian e lussinayd]
ﬂ’]iﬂi‘].lﬂid[ﬁl@L‘Wﬂ\iLW@SLM%‘LA@NELL@VM?\W‘LI@Q’]N
ARINN3URAUNHATNI TUUARZARNIA LaEading
Lhﬁ@m‘llmnu‘llmqn’muj 2INTNALATNNTIN LIRS
iy 1A39n13 Smart Farmer muuuuimmzrmm
mmmmmﬁmmammiu‘i@ﬁmiﬂumaﬁmwm
atinafiilazAvanm uenanifadueiosiialy
naidTuaiANuazyine WuiyaaInImIanIg
\NHRIBNTY L‘W@quﬂﬂﬂmw”lumﬂumﬂ?ﬂm
mewmmmwmmiuwummm (NTNASLETN
NITLNEBEIT, 2567)

A2 ANBUN TR T e L R e
Tinsudaasns dudurludunsdaaiuuay

WRUINTNERT wegwNalsuaLaaanng i

danpdaaiuulaunadssmelng 4.0 18955119
(Bangkok Post, 2017) 9¢ul DOAE E-Learning

WuunasnafunisFauesulainidnglsyased

WaNmuIINITIN1949L 3NN 9N R udeT e
wiunislipnfuasiineeianienag @y n1g
AAziRas warnisldmalulatinianisinums
uananil svuududesianisdnfsldannyniuay
HgduuunisFauinainuane 1w Ialauuzi
inwy wuuininesulad wasdunuiniudu
Ao o G P I a v
nénAtysruLidaiiATesiandansviiunadizey
innmasaunauarliulaisniazauliacnag
(NTNAUGINNNTNERT, 2567)
. @l o v 1y

8191375 AunIINaLlfTiunig ds UL
DOAE E-Learning unsuaielunguinasinag
AuaTNNITNERT fanugilassanaieda Fuain
HaTAN1T09lsAlATA-19 wﬂmm‘]ﬁn@
mimwmmmﬂi"mmw 3-5 ﬂwmumum
e Mlnrzauluniaguin19indTinig
AEINNFNMIANTL (Bank of Thailand, 2020)
yananil a9AlsrnauiNaqdesiun1sTe LN
FLUUAUNATIALILNNTDS LU ANNAUAN VDS
2l URN1IANALLADT ADININUATATUIU

o‘d‘ ¥ o o .

gUnsningenrdeaiuauauyAAaINg (Thailand

Development Researoh Institute, 2020) nee ‘&u
@ﬂmmmmﬂmwmm 189U ATNg
AUATUNTINHRTANUIUNIN DAV NHEATURATIA
(D|g|ta| literacy) W91E ﬂuLﬂﬂﬂU')ﬁﬂ’li‘Li‘ﬂui‘LLuu
WNARRITEY mm”l‘wmmmmmmmwﬂmm
wzdannatlugm 3.0 mug‘ﬂl,l,uumimmmm
ﬂ’]iﬁ’mﬂﬁiﬁ?ﬂmmu%\‘uau (Buasuwan, 2018) )
FanmnannndaqiULaNIIANI99 LT ENLLY
LWﬁLqm’ﬂ%‘”ﬂﬁdﬁ Uszmalnadslinfandvsunis
Lﬂ@ﬂuLLﬂmmﬂmﬂ?”mﬂ%ﬂ 4.0 Tnenanizlungs
Lmummmﬁwummumﬂmwmqmﬂ LA
Nt daanm muwﬂumiu’] walulad luadun g
L?:ﬂ\‘imﬂ (Noor et al., 2018)

Ay efing i iuseidesudly
ALNLINAIU INTIZUNATINTFUATUNTNEAT
uyanag1Atyae9n1swmBINITINHATYR Y
szina ﬁaﬁmioﬁ’?“unwﬂﬂ@mmm@mﬂm”ﬁﬂwv
AN ] LWfammuLme\iﬂgummmmewmm
safufinnvesnisAnerdadefifiuananisld
s2UU DOAE E-Learning 2891n391n1349l43a
MNEAT M 8 aandanIAnziueanaaauile
AAULY LARA YNAUIT ANALAT LAY UATHUN
gR957T wueiaang Teniuazuuesang fae 8
FaudadaNdI AT TINALNSEANIENIINEAT
LL@imuﬂiziﬁﬁLﬂmmmm:ﬁumwmmmﬂﬂ'@ﬂ
Titufifdunensnsliauies (Smart farmers)
Wiﬁﬂhmmiu‘ﬁamwmwuﬂi Mﬁmwmmmm
(mummmmamwm 2563) yananil f3U1a
m"l,mﬂ’mumwuwmﬂmu@@nLfammu@muuu
Lﬂuwuﬂuwummmammmumiwwm
\iTHgTA 1’7%34;\1L‘L’Iumuﬁu%mmwmmmiuma
LT ULRNEATNT LATAILETUNIIWEUINNG
neasTdufinsfuReuinden anngaiunisal
Fanann asdausnduiiazfnuntladefitug
AaNI13Li9UU DOAE E-Learning 2891n3%1n13
d9l@Tun19nEng i 8 AaandaniAnzduaan
Baamdenauuy iefluuuanildnsuds
LATNNTINERTWAUILAZEBNLULIZULaE 193
UsrAnsnn duazidunisativayuliindenig
gaddunininemng Ihseuusield
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d a
AUnsaluazIang

1. UszansuazngnmAasg
1J3v11n9AB1INATINIRAUATNN TN AT
AINANINAILATUNITINHATINUIU 544 AL b
8 F9anTAn1ARETURaNIREUULANAULYN TALA
HNATMIT ANAUAT LAY UATWUN §ATFIH

o o =3 ol ]

wueaang) TN wazuuesas 430194
FRENIANEATI09 Taro Yamane N9AUAN
\ToNuiaear 95 (Yamane, 1973) langusnating

Table 1 Number of population and sample group.

AU 231 98l mnﬁu’kﬁ”%‘%m?@:mmmm\aﬂziu
(Cluster sampling) ﬁﬁl\iﬁﬁugmmmnmﬂ%mu
PN TINNIAUEINNTINERT WAazasiadlunoet
AnAITAARIU Lﬁﬂiﬁlﬁﬂi&ﬁ@ﬂ@iuﬁq@ﬂﬁqﬁmm:
anlulAazdandn waznisquraatnauuudig
(Slmple random sampling) (ﬁu 2554) 1dm1314
mmwmmenwmmqmwwummﬂiwmm
(Table 1)

Research area Population Suggested sample size

Nakhon Phanom Provincial Agriculture Office 62 26
Bueng Kan Provincial Agriculture Office 47 20
Mukdahan Provincial Agriculture Office 44 19
Loei Provincial Agriculture Office 75 32
Sakon Nakhon Provincial Agriculture Office 104 44
Nong Khai Provincial Agricultural Office 51 22
Nong Bua Lamphu Provincial Agricultural Office 50 21
Udon Thani Provincial Agriculture Office 111 47

Total 544 231

[ L a; ] .
2. MSNUTIUTINTDYAUATIATDINDN LT L1
n15948
AR NNINAAS NN TN MR TeLNE
aAn9ldnIzANe WATWALIBIANIZITLILIITNNG
. . A A A
4.0 (NINAWAINNINEAT, 2563) LATINN L1

mafiusaumndayaniil Ae inaeunueeula]

tnukanNNaAduYianasn (Google form) Falds
natanlned@aamoyfunaluladasauns
UATITULTRYATBINTNALATNY AU 3 AU KA
ANIMTIAGALIANNL e T TeULLERLANNAYE
ﬁﬂﬁyﬂi”ﬁﬂéﬁ@ﬂ/\lwmm@umm (Cronbach' s
alpha) WL LLEDLIANAE IR AINRL 0.974 B4
muranm@g‘lummmwmmmmiﬂhmmqum
dayalanenemuizas (Cronbach, 1984)
Fovmuunaaynieeylavius iy 3 dow

o

N

=he

' a o a A 1
d@aui 1 mMaudanetaiesiusnteya
il i e a1 szAUNNeAnEN uaztlszaunisal
NNU
4. 4 .
gaui 2 ApunyelAsziiaegalalu
nsdnFeuiluseun DOAE E-Leaming HiuAnna
Tugtluuuilsiie auou 5 48 5 Fadan wedAwss
qelalunsldszuu HArazuuwann 1 095 Ay
TanmINgdai (Rating scale) (Philip, 2024) waziin
NATINKNIAATLAL ANNINUTINITULaANYINNE
Fatd
t-ﬂl = =
AZUUULARAY 0 — 1.49 yaEde HAN
&Ryl @ﬂ‘w@m
A =2
AZUULLAAEL 1.50 — 2.49 UN1EDY HAIN
dAtyiiag
P =
AZUULLAAE 2.50 — 3.49 UN1EDY HAIN
gAtyunang
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AZULUIARE 3.50 — 4.49 WNeR TlAna
ANATYNIN

AZULUIAAE 4.50 — 5.00 YR TA0a
e ”tymnﬁqm

doudi 3 dlugaA1n1u (Question list)
Usznaudae 29 $18n13ANANY tReunTaded
Auaren1slds2uy DOAE E-Learning $18013
AN lENNRTIR 5 FEALURYRLATT TTAL 1 AB
aiiudasatinedie sedu 2 “liifiudae” sedu 3
Ae “lduwdla” 32l 4 AR “Wiumie” uazseAy 5
e “Wiudaeatieie (Abuhamda et al., 2021)
TnennsAnenidmausdasy (X) AU 7 Bakils
faldannnsnLnIuessUnIsNEuTade i Hase
nMsNsEEufIuaumnasiidn (Ahmadpour and
Soltani, 2012; Almaiah and Alismaiel, 2019; Eze
et al., 2020) lawA w@ (GENDER) 32A1UNN9ANSA
(EDUCATION) useqslagauijapa (INCENTIVE)
nnsmszutinied s laml (AWARENESS) Aqu
AzA9N 1N17 1971 (CONVENIENCE) ARNNANIE
auzeaiiannisdoud (APPROPRIATENESS)
LL@:anﬁwm@qqﬂﬂ?ﬁﬁ%ﬁ@Lmzmu%u

Aadyindumafidanviaaaiudnunld
(QUALITY) gususautlsnnu (Y) Aa nnsld

921U DOAE E-Learning 284UNATINN94LATH
manens Tnafaulsdasy lavinnismsaaaasdn
wriazlaifFnandiniuggangi 0.60 Mazraliiie
tymaudunussenanssautlsaseaneiiies
(Multicollinearity) (Vatcheva et al., 2016)
3. MeAATIEUTRYS
nsdwaseideyasaeilsunsy SPSS
Statistics 151 27 M¥n1sAAs=iEalsyneudas
1) &aﬁﬁ\‘mﬁmm (Descr|pt|ve statistics)
AN Foua Anlede LLZ\]“”&'J‘LALUEIQLU%NW]T‘«V’M
WAy 2) mmﬂn\m‘u}mu (Influential statistics) N9
73mew’mma@ﬂwmmﬁ@ﬁﬁm@ﬁ@ﬁﬂlmﬁﬁr:m
Fan1sldssuy DOAE E-Learning 2841in31N119
AURTUNTNBAT
4. A38HTTNNIGIAE

nsiddaNndenguenatenaule

LAAYATNEUEBNITNTINANNMANN UTI AT DT
NM3Ae TN YT INENRETD VLAY UNILLAY
&1AtylAIaNIT HE663273

Nﬂﬂ']‘i‘VIﬂ@’ﬂ\‘iLL@wa'Q']’itﬁ
1. anumywumwmnaumamq

nzmmmwmnmﬁmuﬂummmq
(Fouaz 61.04) aUnIsANMITzAULIYYIAI
mﬂ'ﬁqm (Faray 66.67) UsnyrynIn (Fasay 32.90)
uardTryayen (Feaas 0.43) asengdaulug
@gﬁi 36-40 T (Fauay 32.82) mmmﬁ'mq 41-
45 1 (Feaay 25.77) waridszaunisainigulu
ﬁn‘%‘mmﬁmLm‘%umimwmmﬁ 1-5 1 (Fesiay
47.86) ANNNT 6-10 T (Foeiay 34.36)
2. u5934lA

usaqalalunisldszuy DOAE
E-Learning (Table 2) Wu41 nqusinetingiius
mwzﬁ’ﬁﬁ“zymmmwmmmlumiﬁﬂuﬁﬁnﬂﬁ
AT (X= 4.24) uuseqelanan inenzszuy
faadeulunadndaifevuazanunsndeu
Hgannynannudl i lddSeuamnsadianas
ﬁnm"l,mmﬂ"l,sigﬂﬁﬁmﬁqmmuﬁé’f\ﬁ (Taat and
Francis, 2019; Yuan, 2021) n13WMUIAIN
Aot lwden@n (€ = 4.16) 1luuseqalaasiu
fians L‘wmzﬁLﬂwmﬁmgmﬁﬂm?ﬁ”ﬂwﬁﬂu
AT TININATINTEUFTUNNTINEAT LU NNTTE
Ase U ERszNa LT IADLY
Mezguy waznsuFnsliisAutye Wuiu
yananni Lﬁ@wwmizuuﬁaLﬁmmuﬂqwumﬂmﬁin
"Lu?mﬁwn’mﬂuﬁﬂﬁcmmm'qL@?umimwm (xX=
4.11) L‘W?W”NLuﬂ‘Vi’]LL@”LLUUL?H%%@uUﬂuuWﬂH”
&ATY 1 u mmuwmmwmvmuwuw N139ANNT
Aunazile nezuaUNIlIFRWNEATNT WAZNg
na1ndurneeulal uil (NINdasunTnEmg,
2567)

gsuiadasunisldanudieed lussau
ﬁ@ﬂﬁqm (= 4.02) INT1ZLLL T 143NN TR enuLIL
Tne AN B0 INABINTUAE N ANTINT BN
Arn13daiasnnisinems NN le tnelifag
Finmzmamalulatige nedsiunsudauasn uay
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miqmmmm“ﬁ%'u 7 dn9dpineusungldeu
wmaluladansaunpatnesiaiios M yanan
neanansaldeudunesidnuazieiasiionana
AN 7 o (Thailand Development Research
Institute, 2020) WaNA NG MNANTRNAZIY
ws9aslasunIs it lutFunean1swmug

o

neehanaaziiiudinisnaziuudauiitasngn

uanslifiudenisfidndsinisdaaiunisinems
IaanudrAyiuaanudnelunisldaussuu
wanziAnaniwlunisudilguinisaauaau
NnuAUAaTa (Greene et al., 2014) Inganie
@fjwéﬂumjuﬁnﬁmmimL@?umimwm‘ﬁ”l,aiﬁfu
wefuszusiematuladfariagu - wnreu

Table 2 Incentives of respondents towards the use of the DOAE E-Learning system.

(n=231)
Incentives X S.D. Interpretation
Increase in performance as extension agent 4.11 0.70 Very important
Increase the opportunity of career promotion 4.16 0.68 Very important
More alternative of learning sources 4.07 0.74 Extremely important
Easy to use 4.02 0.77 Very important
Allowing to learn at anytime and anywhere 4.24 0.71 Extremely important
Average 412 0.72

3 dJadefifinanasanisld
Ansvniladefifnasanisldazin DOAE
E-Learning WU AN FLlsLRNE N2 (R?)
AT 0.543 TaMUNEAINTY SATNEIUTRS
Auulstsaulusutliniy fesay 54.30 7
anunsnesunegldlneiaudsdiluluingil uazann

FautlsduranunaasnisAneniiiles 2 fauilsd
ugasansnadauan eun nsmszminiadszlemd
(AWARENESS) LAYANLIMLN AL MNNT
Feug (APPROPRIATENESS) (Table 3) G/l
éi’\'i:f:

Table 3 Factors influencing the use of DOAE E-learning systems.

(n=231)

Independent variables Coefficient (b) t P-value
Constant 0.613 2.325 0.000**
1. GENDER 0.182 0.842 0.400
2 EDUCATION 0.143 2.278 0.237
3. INCENTIVE 0.194 2.526 0.124
4. AWARENESS 0.514 7.078 0.000**
5. CONVENIENCE -0.340 2.935 1.515
6. APPROPRIATENESS 0.256 3.471 0.000**
7.QUALITY 0.143 2.257 0.270
R =10.550 R2 =0.543 F=8.217 Sig of F = 0.000

* statistical significance at the 0.05
** statistical significance at the 0.01
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1. nsmseusinnatseloasl wudn 1w
ﬁ@@"ﬂﬁ@i’ﬂ@Tm&l‘ﬁqmﬁumﬂ%mm:uu DOAE
E-Learning fa1snnldanndnduilsz@ns
(Coefficient) ﬁi:ﬁuﬁmﬁﬁﬁmmmﬁﬁ (P-value)
0.01 {A1 0.514 (Table 3) UNILAIININ g
nnsmszvnindalssTemd st 1 wiae Aedeueg
N3l ETEULY 2R9NTINNTAUATNNNTINSAT A2
ailszanns 0,514 mise peduRuSFeLan
of AR INAMNAINITaTeesTLLY lun1s idaya
‘ﬁﬁﬂmﬁﬁﬁi‘ﬂﬂ’]?ﬁ’m’]u %qmwg?ﬁﬁ%ﬂu&i@mi
v‘hmu’Lm:ﬁuﬂﬁﬁﬁmiﬁﬁmm'ﬁuﬁwumwmm
ariiane uazAnuAmT AT 3N (Promotion)
mhwzﬁ“\iﬁmwzﬁﬁﬁ“ﬂﬁlﬂuﬁummmiﬁﬂmu
lumaganudy ﬁﬂﬂmﬁmmmmﬁ'gﬂﬁmmwﬁﬂ
311N19 Lﬂwﬁ'ﬂummfm’mmmﬂ'ﬁ@uﬁm:ﬁm:
ANFAUUIANENITINNTAUATNNN TN EAITEAL
dpuFEnisidutiuinn1siiiae dennaeaiUNg
A3ANEIA8Y Li et al. (2012) waz Sinclair LAy
ALY (2024) ‘ﬁimd’] ymaansluasAnsazil
AaNnsyiesefuTiazduud wanwudn Aty
gz liinanin ldluaneeunuies sy
dauARaLuNULaTANTINNIe s uanannil
vAnRan s e s U AwLA AN FLTLE
FauanlusaulsilsenndeatuRaiiAntuaie
LW?’];’Lﬁ@ﬁﬂui‘:UU‘ﬁlﬁmuﬂ'é\!w;lé\‘lLLﬁiLVIﬂﬁﬂ
NIINEAT N139ANNIARINT nsasuulag
niana llaudamatulaginisinemnsasialud
(W9A19 UATIAEYAT, 2565) ABAITYNNTEUS
ﬁmﬁummﬁmmmmﬁmmﬁﬁn%wmi
dudsunsinsasndny i lildueaiuisaas
Wiutlsglemilunisinldseansldlunisvinau
szaniu

2. mwLummmmﬁzgmmiﬁauf
wud s ulsii A A dulszdn (Coefficient)
WINAY 0.256 ﬁazﬁuﬁm@wﬁmmmaﬁ (P-value)
0.01 (Table 3) @AY El0ANT89ANNIMNZAL
m@uﬁ@mmaﬁﬂuﬁﬁu?ﬁ?u 1 e AleALUeq
A9 ldezuuY 1893N391N1949L4TNNTINERT
auifindutlszannt 0.256 wise ANANTLE

\EeUaNNIAINgELLY AanFianienianand
Aan1sduRUdUAaTNNNTINERT 11U N1T
POLIANARINT uazN1TIAzRAA WAL LAy
al = QJndl 1 ada
HgtuuunisiFeauinuainvany iy Inle wNas
aannseting wazuuudnineeuladnuinieu
A A A a ~ @ P
WATENNANTILUTHUNR (WIATD LAZLWEUAT, 2565)
Wavdaulnnydslasunisimunlaaidecnngy
Tugnaanig MIAInda1n1sd9Ld3uN1IINERT
anafandulaluanuimunzan uazaNgnsiag
PBUTBUN (NINAUATHNNINLAT, 2567) WBNAINTS
dumeslguaasyuudalasunisaanuuulfing
Aan13N1ANNLITIN 1A nANNIINaanRAATLNE
NM3ANEN28Y Yuan (2021) Nszydn nnsatiuany
W FauesnldrcuunisFauinisdumasiie
2% = 1 Yy d‘ o o/ 1 o £ 1
seuvusiasldineualidayandnAty wsdasogsis
WIUANIIRALWAF NN IR95UAINNABINITUD
A 1eaF1eusqela Ma899IuNIINNINNIg
ANHILAZNITFUETNNNTNLAT (Greene et al.,
2014; Almaiah and Alismaiel, 2019) ﬁaiquﬂ n1e
al = v a & @ dl v ] o
HezuunisGauinnBume st e i
wsitnzanANiaa lalungui 40 linweRara
iseRlvinweRaan it weiddan W ldanunen
Iscuuldatuinnuaziinlsylonigegn Inald
v o ° o A a
saaldinarlunisnanuidnlavzadnluunninu
Tl e szuueanwuy B ldanudne RaNAnanin
lunnsenszausineyRaawny 14 lwssazann

a9
o KR s
nnmszminiedselaminarAauvnng
-ﬂy =l w o -ﬂld 1 v
anievniszauiae 2 tTadeninasanisldeu
520U DOAE E-Learning Waundtnnnsdaasa
NN9INEATATTNTNINTLULNT YA NAULaTHANN
1% D3 a = a A Ay
N198199EN AT TN aeRnANnsTReTesuly
naeud nsznisaeus s ldmasusai
lananazlalsuaueAmauunu wiantauilane
WunnssusesauaInngn s dnuarnsvsu
PiWmunuessald ag9lsha nnadnszuLe fe
\Had 1HaNIATANALANABINII TN iT NG
WnAnanla fatiy Adaiauawusilsannnig
Anunsail
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1. W"mmL‘ﬁ@mmﬁﬂuﬁﬁlﬂuﬂwﬁu:
danrufiazannuiinianienisinenaiing
Lﬂgﬂuuﬂme@mm nanAaLEENY AsRinNT T
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levnlaimassislufBunnussaientainldruy
faumesingiidnladny uazsessunisldeuann
gunsndRaviaTHngi197]

2. MaFaufuuuianiie: n9Feuidy
Aanusanilessuinedaeunazidau daewnil
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Abstract: Spodoptera frugiperda (JE Smith) is a key pest of corn. There are more than 80 kinds of host
plantof S. frugiperda such as rice, sugarcane, sorghum, legumes, tomatoes, potatoes, tobacco, cotton,
sunflower, garlic, ginger etc. It can cause severe damage to host plants. The study of the life tables in
the laboratory of S. frugiperda were conducted in three kinds of plants: sweetcorn, sugarcane cv. Khon
Kaen 3, and rice cv. Suphanburi 60, which are the main food plants and are the main economic plants
of Thailand. Eggs laid on the same day, 900 eggs were used. A larva was placed in a box containing
food plant. Each food plant was fed to 300 larvae of S. frugiperda for 300 larvae. The artificial diet was
changed periodically. The number of deaths was counted and recorded every 4 days until the insects
reached adulthood. Then, the number of eggs laid by the adults was counted until the adults died.The
results showed that larvae fed with sweetcorn, sugarcane cv. Khon Kaen 3 and rice cv. Suphanburi
60 had the net reproductive rates (RO) of 401.12, 62.47, and 25.5. The cohort generation times (TC)
were 34.54, 32.18, and 38.35 days. The capacity for increase (RC) was 0.173, 0.1284 and 0.0844. The
finite rate of increase (}\) was 4.007, 5.3972 and 8.2120 times. The results of the study showed that
S. frugiperda has the highest net reproductive rate in sweetcorn. This suggests that this insect has the
potential to spread and thrive as a pest in corn. Distribution patterns of S. frugiperda in 10, 17, 24, 31,
38, 45, 52 and 60 days after field planting of baby corn were aggregrated, aggregated, aggregated,

regular, regular, regular, regular and regular, respectively.

Keywords: Biological life tables, Distribution patterns, Spodoptera frugiperda
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Table 1 Biological life table of S. frugiperda fed with sweetcorn under laboratory conditions (28+2 °C and 75+2% RH).

Pivotal age in days Proportion at birth of female Age-specific fecundity Egg curve®
(x) being alive at age x' (19)eggs/ [2)/x)? (Ilm)
(1) (m)

1 1.00 0 0

3.5 0.86 0 0

6.5 0.67 0 0

9.5 0.58 0 0
12.5 0.52 0 0
15.5 0.50 0 0
18.5 0.47 0 0
21.5 0.45 0 0
24.5 0.45 0 0
27.5 0.45 0 0
30.5 0.44 249 109.56
33.5 0.44 267 117.48
36.5 0.40 787.5 117.48
39.5 0.34 115 39.1
42.5 0.10 175 17.5
455 0.00 0 0

Ro =401.12

1
| —

The probability of individual being alive at the beginning of the age-interval
= The number of female eggs of offspring for each age-interval
*'m = After Laughlin (1965)

3
I

Table 2 Biological life table of S. frugiperda fed with sugarcane Knhon Kaen 3 under laboratory conditions (28+2 °C and
75+2% RH).

Pivotal age in days Proportion at birth of female Age-specific fecundity Egg curve®

(x) being alive at age X' (19)eggs/ [2)/x)* (Im)

(1) (m)

1 1.00 0 0
2.5 0.81 0 0
55 067 0 0
8.5 0.44 0 0
11.5 0.4 0 0
14.5 0.38 0 0
17.5 0.32 0 0
20.5 0.30 0 0
23.5 0.30 0 0
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Table 2 (continued).

Pivotal age in days Proportion at birth of female Age-specific fecundity Egg curve®
() being alive at age X' (19)eggs/ [2)/x)? (Im)
(1) (m)
26.5 0.30 0 0
29.5 0.24 95.5 22.92
325 0.24 121 29.04
35.5 0.19 52 4.75
38.5 0.12 48 5.76
41.5 0 0 0
RO =62.47

The probability of individual being alive at the beginning of the age-interval
m = The number of female eggs of offspring for each age-interval
*'m = After Laughlin (1965)

Table 3 Biological life table of S. frugiperda fed with rice Suphanburi 60 under laboratory conditions (28+2 °C and

75+2% RH).

Pivotal age in days Proportion at birth of female Age-specific fecundity Egg curve®
(x) being alive at age x' (19)eggs/ (2)/%)? (Ixmx)
(1) (m)

1 1.00 0 0

2.5 0.83 0 0
6.5 0.56 0 0
10.5 0.41 0 0
14.5 0.35 0 0
18.5 0.27 0 0
225 0.25 0 0
26.5 0.22 0 0
29.5 0.22 0 0
325 0.22 0 0
255 0.16 66 10.56
38.5 0.12 47 5.64
41.5 0.6 15.5 9.3
44.6 0 0 0

Ro =255

"I = The probability of individual being alive at the beginning of the age-interval

m = The number of female eggs of offspring for each age-interval
3Ixm = After Laughlin (1965)
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Table 4 Parameters calculated for biological attributes of S. frugiperda fed with 3 different host plants under laboratory

conditions (28+2 °C and 75+2% RH)

Biological attributes Host plants
Sweetcorn Sugarcane Rice
cv. Khon Kaen 3 cv. Suphanburi 60
Net reproductive rate of increase (RO) 401.12 62.47 25.5
Cohort generation time (TC) (days) 34.54 32.18 38.35
Capacity for increase (rc) 0.173 0.128 0.084
Finite rate of increase (7L) 4.007 5.3972 8.2120

nisAnEUszansuuaunsesNI lnaaneqn
S. frugiperda
= v
nsAnegUuuLlsEaNnsuueunITy)
dalnpanaan S. frugiperda luudasdgndatng
Hnaau 10, 17, 24, 31, 38, 45, 52 LAY 60 U
wudn dezrnsuueunszidnainaaiaqniinng

nT¥ANEFAILLL aggregrated, aggregated,
aggregated, regular, regular, regular, regular
WAL regular ANNAAL (Table 5) laain1gnszans
AUL aggregrated Lunisnszanadaiiugn
aelundas daunisngzanafawuy regular

[
o

Wunnsngzanefaiayiauwlag

Table 5 Distribution patterns of S. frugiperda in baby corn plantation.

Days after Average Variance Variance/Average Distribution
sowing (X) (8% (X/S?) patterns
10 1.62 7.75 4.78 aggregated
17 2.50 3.44 1.38 aggregated
24 1.74 3.83 2.20 aggregated
31 1.14 0.33 0.29 regular
38 1.18 0.56 0.47 regular
45 1.18 0.60 0.51 regular
52 1.06 0.10 0.09 regular
60 1.04 0.04 0.04 regular

X < 8 (aggregated), X = S” (random), X > S” = (regular)
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11 UAZ 14 Fd AMNAIAL 38 Funastlgn nuvuey
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11 67 AMNAIAL 46 TUNAILIgN WUMUAWdE 1, 2,
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ATRL 53 JUnATLgn wunueudy 2, 3, 4, 5 UAY
6 AU 3, 7, 10, 15 WA 18 Fd ATNAAL 60 T
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Figure 1 Population distribution of S. frugiperda in baby corn plantation
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Abstract: The black soldier fly larvae (BSFL) can decompose organic materials from agriculture and food
industry for producing organic fertilizers. This research aimed to study some biological and chemical
properties of the fresh organic fertilizers from five organic materials digested by BSFL with organic
fertilizer standards from the Department of Agriculture. A completely randomized design with 3
replications and 5 treatments was used. The BSFL were reared with the following diets: 1) chicken feed
+ coconut coir, 2) soybean milk residue + coconut coir, 3) pineapple peel + coconut coir, 4) cassava
residue + coconut coir, 5) dried chicken manure + coconut coir. From the results of biological properties
analysis, the fresh organic fertilizers of BSFL from soybean milk residue had the highest total bacterial
count of 7.66 logCFU/gDw. Bacillus spp. and Escherichia coli were detected in all treatments. In the
part of analyzing the chemical properties, only electrical conductivity, organic matter, macronutrients,
and sodium content passed the organic fertilizer standard criteria in all treatments. The fresh organic
fertilizers of BSFL fed on cassava residue had outstanding properties, with a germination index at
109.60%, and a high organic matter content of 77.12%.

Keywords: Bacteria, Black soldier fly larvae, Fresh organic fertilizers, Organic materials
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Figure 1 The diagram shows the steps of the compost production from five organic materials using black soldier fly larvae.
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Table 1 The number of total bacteria, Bacillus spp. and Escherichia coli in five fresh organic fertilizers obtained from the
rearing of black solider fly larvae.

Treatments Total bacteria Bacillus spp. Escherichia coli
(logCFU/gDw) (logCFU/gDw) (logCFU/g)
N 6.69° 6.32° 5.07%°
T2 7.66 6.19° 5.24%°
T3 6.74° 6.20° 5.00°
T4 6.71° 6.07° 5.60°
15 5.95° 5.35° 4.95°
F-test * * ns
CV (%) 2.79 2.21 5.45

Note - Values are the mean + standard deviations (n = 3). Statistically significant differences of different organic materials
are indicated with different letter *, p < 0.05. T1 = chicken feed + coir, T2 = soybean milk residue + coir, T3 = pineapple
peel + coir, T4 = cassava residue + coir, and T5 = dried chicken manure + coir, EC = eletrical conductivity, OM = organic
matter and C:N ratio = carbon/nitrogen ratio

Table 2 Comparison of some chemical properties of fresh organic fertilizers from five organic materials digested by
black soldier fly larvae.

Property T1 T2 T3 T4 T5 F -test CV (%)
pH (1:5) 6.93° 6.30° 8.88° 7.03° 8.70° * 0.87
EC 1:10 (dS/m) 8.58° 4.03° 5.79° 7.49° 8.47%° * 6.00
OM (%) 76.04° 88.44° 76.48° 77.12° 43.77° * 1.40
C:N ratio 14.04° 19.01° 30.34° 24.63° 17.40% * 9.41
Moisture content (%) 73.37° 85.71° 74.08° 80.37° 62.73° * 0.81
Germination Index (%) 39.52° 57.98° 48.44° 109.60° 52.55° * 0.00
Total N (%) 3.14° 2.72° 1.48° 1.82° 1.47¢ * 5.46
Total P.O, (%) 3.44° 0.78° 0.63° 0.52¢ 4.12° * 2.53
Total K O (%) 2.04° 1.41° 2.42° 0.61° 3.75° * 9.37
Na (%) 0.68 0.23° 0.09° 0.57° 0.40° * 13.40

Note - Values are the mean + standard deviations (n = 3). Statistically significant differences of different organic materials
are indicated with different letter *, p < 0.05. T1 = chicken feed + coir, T2 = soybean milk residue + coir, T3 = pineapple
peel + coir, T4 = cassava residue + coir, and T5 = dried chicken manure + coir
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Table 3 Quality of fresh organic fertilizers (T1-T5) compared with the organic fertilizer standard of Thailand from five

organic ma terials digested by black soldier fly larvae.

Property Standard T T2 T3 T4 T5

pH (1:5) 55-85 v 4 X v X
EC 1:10 (dS/m) Not more than 10 dS/m v v v v v
OM (%) Not less than 20% by weight v v v v v
C:N ratio Not more than 20 : 1 v v X X v
Moisture content (%) Not more than 30% of weight X X X X X
Germination Index (%) Not less than 80% X X X v X
Total N (%) Not less than 1.0% of weight v v v v v
Total PZO5 (%) Not less than 0.5% of weight 4 4 v v v
Total KQO (%) Not less than 0.5% of weight v v v v v
Total macronutrients (%) Not less than 2.0% by weight v v v v v
Na (%) Not more than 1% by weight v v v v v
Size (mm) Not more than 12.5x12.5 mm v v 4 v v
Gravel (%) Not more than 2% of weight v v v v v
v v v v v

Plastic, glass and etc. (%) Must not be found

Note - Passed (\/) and not passed (X) are presented. T1 = chicken feed + coir, T2 = soybean milk residue + coir,
T3 = pineapple peel + coir, T4 = cassava residue + coir, T5 = dried chicken manure + coir, EC = electrical conductivity,

OM = organic matter, and C:N ratio = carbon/nitrogen ratio
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Abstract: This research aimed to analyze the supply chain management and operations, as well as to
study the challenges and provide recommendations for cricket farming management among 12 farmers
in Nong Prue district, Kanchanaburi province, using the SCOR model. Data collection was conducted
using semi-structured in-depth interviews and data were analyzed using descriptive statistics and
content analysis. The results revealed that cricket farmers sold their products through both wholesale
and retail channels. Their operations were structured either as community enterprises or individual
businesses. The SCOR model analysis covered six processes: planning, sourcing, production, delivery,
returns and operations support. The study found that farmers operating as community enterprises had
structured production planning. Raw materials were sourced both within and outside the community.
Production was forecasted based on customer demand, and crickets were processed accordingly.
Transportation was scheduled in advance with customers every time.No product returns occurred, as
quality checks were conducted before packaging, and operations received support from government
agencies, which differed from individual farmers, who did not have formal production planning. Raw
materials were sourced only within the community, producing crickets based on incoming orders, with
no processing involved. Customers picked up products directly from the farm, with prior scheduling. No
returns were necessary due to pre-sorting of cricket sizes before packaging, and no external support from
organizations for their operations. The problems and recommendations for cricket farming included the
lack of GAP certification, as all the cricket farmers had not yet obtained GAP certification. The farmers
suggested that relevant agencies should promote knowledge regarding the process of obtaining GAP

certification for cricket farms.

Keywords: Cricket, Supply chain, SCOR model

" AANTNAUETULALIINAAARTINEAT AMUZINEAT AMUWALEL NUANENAEINHAIANEAT AN ULaY AadnuAsLgx
73140

' Department of Agricultural Extension and Communication, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University,
Kamphaeng Saen Campus, Nakhon Pathom, 73140

2 NARTIAZANEN ALTINEAS MUINLAY i AnendeinemsAtans Inanniiunauau Smdaunasiga 73140

? Department of Entomology, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus,
Nakhon Pathom, 73140

*Corresponding author: agrrpd@ku.ac.th



144
AMNFIANFASLNHATWAENIFAANIS O (1) - 143-153 (2569)

v v
o

UNAnea: mu’%ﬁmmﬁﬁi@qﬂ?zmrﬁﬁﬁl@?‘ammw’mﬁmmum:ﬂ’mﬁﬁLﬁumulu‘ﬂsﬁqﬂmu snaadnin
ﬂmmLL@W?T@meLLu“Lun1i'¥mmimﬂ§m§\m§m°ﬂmmwmﬂﬂuéﬂmwumﬂ% Fmdnannyanys
U 12 918 Inelld SCOR model mimmammimﬂhLmumumwmmmnLmum‘ﬂmmm WAL
m@mmﬂmmmmimmLL@ymmmemu@m mammﬂmwummwmmmL@mmmmummmma
naNARRILLLINEdLAzneLlAN fam:rmvmimLuumuumLﬂmmmmmwnwmu LATLLLELAEN
HAILATITIMINULLANAB981989N19ALHUIUTIER UMW (SCOR model) 6 nsruaunis Usenausae
NN2INUNY NFIAMINGITAYAL NITUAA N19TUET N1949AU wazNIIENLALNIIATELIY Wudd
mwmmﬁlﬁﬁL‘DmmiﬂLLuuﬁmuﬁwmuﬁmiwLLmummam f%”mmf’fmﬁu%\ﬂmmwu@ﬂmmu NINAR
Qg mmmimmnﬂ?mmmmmmmﬂm@ﬂmLLmummﬂﬁﬂmmm nsudsiinsianneiugnAien
mwmmnmq VLmeimﬂu@ummmmﬂmmimq@mummmwmmqmumm uaTNTAULALUNNT
AT Rarindaunieniaigidinatuagunisaiing fouanssanninemensmeiedld14e
NN9INUHUNIINER AanimgRunieTugu mmwm@mm'w@ VLNNﬂ']‘ELLﬂi‘gﬂ@QMTﬂ N9IUAIRTHNIg
omnaaaailnagnAnaziniesividi lifinsdsiuudidesandnmedaauatounssy ualiil
sissnududangtuayunai iy Togmlunaidesanin Ae NN9I1ANTT5UIBINIATFIU GAP
Lﬁmﬁ’ffmLm:rmﬂiQ’Lgﬂqﬁqﬁm%\mumfj”\ivl,aiﬁmﬁ”mmmmgm GAP Tnainsmsnsidaiauaunzhaseenis
Il Lﬁlmﬂ’mLﬂi’hmmL@?mLﬁlmﬁucoﬁ”’mmﬂug"’ﬁmmmﬁumqmmgm GAP dwfuvinfuaavidn

o [ 2 o o Yy a o a | |
ANENATY: A91TA, WUILANAB98NBINIA WU gL, TrgLnu

AN Yasndn 6 W1 wanani nnfuasizasalaasing

Tl w./.2564 1szansfasas 10 189 Asuanlaaanlamuarimudesndinisuia 100

Tan (Uszunnd 770 AUAY) AaNLNTYRLAIM
Aﬂl al o =) v
apagnn Wenaunul w.A. 2563 (Faaaz 9.3)
- o o QPR 4 \

wasl W.A. 2562 (FR8AT 8) AALATITLNNTIURENS
79ML391e9aNa011N190f COVID-19 (Food and
Agriculture Organization of the United Nations,
2022) wazATNTINYRIszaNg N lFAdIN
FEINN9RIMITNNTL BAZIAANIIVIALARUDIUNT

d - v ol
wazdansanrsnadu tnganizidsauandndn
AnszununisuaRndutal IasaafAn12a19IIuaL
NINEATUNANLTZI1TR (FAO) @1LaunNg
mamLL@”miu?‘EmTﬂiﬁumeﬁﬂﬂ Wi TdsRuann
NTUAE me (FAO, 2022) mmmmml‘ﬂimumm
31 nusatvn 100 ﬂfm Lu@mﬂmmuﬂiﬁm
TusRuiines 22 n’i‘”wifﬂumﬁmmmﬁu mmmﬂ”ﬂ‘w
Bunadladudasndniialang 3 win nnswmnziass
N N . o &
AgviTa iU eandialang 1,000 Wi waz ke

Win LAY 80 mmmmmu (mmﬂummimvmw
QFIANNNITH, 2564) FoduannnnafiauaLlszang
Tanfinduatnemnisauaznindasunlases
e MAT IEANABINITA N TN N91N
Ao A o o = a A
Naud Nt uazlssndansnansagiuge
o o 4 PR p
&Rty TenawnzlasnasiEautunily g
wenneaulaned HesaInNAmMTAS N IDUENINUE
1Aatin939n39 NuFaanInaINIANILAtuLLag
Tunnzlanfau wazn19iasaansaldnuNLay
ninensassuTAteenININUAdRTiAs A
vl wiu 39 10 wasuy Geaeisa ldiieausiiy
unaslsAuninnnIngs fadaaannisdaesfing
109 eaangTunssaInIAlUNTzUAUNNINRR N9
NARLATLIINARINIATIARAARATLILLIAINAR
103513 nATu R A Nd Ay fuAawnden
o = a = 2 o
WAZANNENEY N1TaanLItnATUsARAINaITA



Agricultural Science and Management J. 9 (1) : 143-153 (2026)

145

Wunnsaiuayuianisfidufinefuduandas
uazanKansznusialan (an1due winIEnaag
ANAINNTIN, 2564)

dwitdszwalng Sanmennafivanz
uAnsin1ainEmg ‘Emﬂmwmﬂ”@mmmmm ne
nsiAgdRaEaunIuafEiannaiina waiinag
Favhunasgrunisd §Anenisinensdia
(GAP) Lﬁﬂiﬁ’lcﬁw’?‘mﬁﬁﬂmmwLmzmxﬁmw
mmrﬁmmmmr;iu?éiﬂﬂ%ﬂul,t,@zu@ﬂﬂimﬁ

uanant naNdeETuNIsnERsInIsatiuayulY

R I
WNEATNTINIZLAENAUTALLT U TNLATHNAHNNTD
v v ] a 1 v al
#5199t unsinannazdas liinwnsnsinig
P a o L o
wanlunisiingelalupiBaulneanizamsn
Massdne peneiugise wazlinamauunuii
UTeN10d 30-40 TR @INNTDALNILIINALAY
audnele wazlunilatlanunsaasallozunn

' dl v = ! IS 2
5-6 fu T ndeyalull 2564 wWudn FinwmnIney

|AZNANTTA foi’wmu 28,648 718 99 323,651 L
mmmmimmwmmm 15 ﬂ‘ll@m‘umm el
VAR 25,774 Al mmummmmmwmumiﬂ
BRIl LL‘HLL"]N LL@”LLﬂi‘i‘ﬂLﬂuN@mﬂm%mN“] G
Aadamen da auuks aunsaL vk ANN WG
uazTilsAuung (nauaaasuNTINEAg, 2564)
inearnsluenauaclia 49udn
Meyan s danulig e nuanAen1sinNIsNeEmg
TnanenEnslgnuinign laun suddeua uay
Fo819997% (NFNANETNNNTNEAT, 2566) Taidlu
A A P Y Ny T v
Nanfangeaouaslisnalinasdazafaingy
inEAInINnarlAFUNANIENUAINAUNUNTHER
4 & a3 “ .
MANTU A HARAANANAN TouDstynidie
8990717 11 TauNad Auuds wavivionlugg

el GedouneliiinAnu@ernasananan i1l

malaldiisanasiadldans iwasediudoymun
FANENY LNHATNTAINAIUIANTNLATNIND AN
selaliunaiFen uilsluendnasun lasuainu
a , A = S 2 4

Heuludaanara TN UN ABN1TLALNRINIA
o ] o a S A A X2 o

\H9aNAANNABINILTINARIVEATIZITW A9VFR
da/ 1 v [z Q.Idgl dl

weede aauides lidesldnunuin saunns

mﬁmau"ﬁf]qg’u e lHARaLUNLTR sufeT R
mwuumﬂummfanma Inalugnevuesise nns
Aavaaiadaluiansslutiiinensnsdaane
mﬂmmﬁummmmammmﬂ'wm?mmﬁmw
AsflrnnusndudesineltgUnuasninds
Awian taeld SCOR model Lﬁ@ﬁwmumﬂi”uﬂgq
n’mﬁyﬂﬁyw?miﬁmmmmam"lﬁmummmuma‘
ﬂgummamamwmw (GAP) mqm Lmemwu
2562) el ngF TN sAausuiauRaanenin
axgoe N EAINT AN IR N HANRALAZAEN e
1g7isiunsty TrgAuFuazn1sWmuINgELIUNNg
nanazdae lfinemensianudnisalunnssuile
AU ATy LaZdNNIANARAIVEATE
ATUNIN AIANUAINABINNTTIAAN AT LA
ANUIENA (FUBIET LAZATUY, 2565)

’aﬂﬂ‘imLL@u’Jﬁﬂ‘]i
mmwmamﬂumqumemmw

UszannafldAnunie Lm:rmm‘msgmm@wm
IUNA AU 12 378 Tuenenuedtse a9udn
noyauls usumsdeyataslduuudunisal
A & o 2~ v A o
[wean lag lgAnnnuLLNeNTAgease Miduannnu
Uareile warAandatede dsenevldaae 3
\ P 1% o v 5 2 a
dou Aa 1) Tayaialiaeansmansiageain

. . 2 .
2) nsdnnsldgniunisaesavia laud ns
VNUHUNNTHAR (plan) NNTIAUTUNAITAYAL
(source) NNINAR (make) N19UUAN (delivery)
A1389AL (return) UATNTATLAYUNNTALTHWINY
(enable) uaz 3) yuuazdaiauauie ludqunns
Aipsvvideya dansdanssnunlun1sesung
¥ a dJ v 1 dl $%
fayadalTunns asznauftad1AND Faaas

D 3 - - &

uarAeay Tnadeyaidaliunnuiazgnldly
doureeingilsvasAded 1 Failudiasnzinig
annsuaznisaiuwaululdglniuresnemnnsg
Jiaeaaisn Tunedeya @annnInaIaInnIg
Aunenlidednuaznisdananisal faseungu
&KX o sy A ¥ a o‘del/
ndngszasaden 2 Tngldnisiinsziiiilonn
(content analysis) {aajiuazasunadayain s
annsdunEniuaznisdananisal



146

AMNFIANFASLNHATWAENIFAANIS O (1) - 143-153 (2569)

NANITNA[RY

’&O’Wﬁ‘i_lﬂﬂiﬁﬂ‘lﬁﬁ:‘ﬂdﬂ%"ﬁ/ﬂﬂﬁﬂsﬁ‘qﬂﬂﬂu
YDANEAINGE AnanAnlugnevieie S
nagan i 3 mew @A 1) dagariallues
mwmm@’ﬁm%&ﬁm 2) nsdmnslEgLniung
‘AeAainlngld SCOR model Lz 3) tymuas
foraueuus Feflmeandunssiallil
é’numzﬁ’ﬂﬂmmmnmnsﬁtgﬂq%‘yw?m

fnenzildsesnensnsfidnaia
f4lunnsady Fellduaunadn 12 s1g wudn
inERsnsnndAsLdwnATIEsIIY 7 38
ARufacay 58.33 LATINANINAIUIU 5 978
Aonilufesas 41.67 lnaflenyiade 45.17 1
auninlupfBeuaas 3.67 e wazilussalu
NMaREATARRAE 2.17 TuReAfEen d1ui
naiduananluanntuinemsns wudinemans
7 98 Anduiesar 58.33 ugnA 6.n.4. 1y
anndnnasunyiing 7 e Anduieuar 58.33
waziunguigiunavazguay 7 g Andu
faeaT 58.33

Sarmsiinesiayadiuuninensng
aanuu 2 ngu Teun numansfidusaniavia
AT WAZINHAINTINELAE WUT insmsnsTily
anNTNIaMRATNTUR AN SN iNeIng
uwazNITANLARNAINNNATTNINNGT 1w s LAy
NNIAUATHAINTUATNIAULAUUNINTRULAL

T factony for purchasing insscts ‘

v

fadenisnan Tuausiinynsnssenes dnas
Aﬁl o A IS4 o o v
wanusaauluaiaeunasideainlunisidn
fauasRunu M iiReAuuansnglunisannIg
UATNANITANHUNNITENT WNABINGH
n1sanmsuaznisaluanululdglniuns
\aeNaeusatagld SCOR model
TdgUniuaeuneaInsiaesasinly
21N2UUENLTe AMTANIYAULT INHAINIYHER
Az@adngAUAINNIINIE lulazN B NN
wiu 51919 dalnetlu Annes uazganenig
= 1 n:ll dgl
sounenTuzuarglnIniie nldlunisiang
2 o ~ v = L a a a
Auise e linsaesgiuliladnalilszdnsnn
Tnainwmsnsludamiaguauinlifunisaiuayuy
ANUULENUITIUNIAANI AN AU TR
pandnugiuaznisudsgyl vnldainsnsausan
uananuazangliiuwaAnelunludamdna
uATLFN snvianeAIERtuATUINAR WD TN
aaula duivldanazamiseeulalidu
wan wanAneiulsglazgninlldnuandlueu
WAASAUAITDINUIENIURGT dazantne Ty
stuuueauladion luansiineasnssangg
oy : oo o & do v
nldldsaunguazmaadngauainiunlndiaes
uararngnanan ineAates luguTuuTe
dudaannseauladivindiy Inaldladinasulsgl
NARA Faneazideanuanli (Figure 1)

suppering sgencies

- district agricultural extensicn office

small-zcale tradar

"" markst ‘

- district livestock office

community enterprize farmers

online sales

\ 2NN 2 2

product exhibition

middlemsan

individual farmsrs

small-scale traders

! markst

- communiy development district office
- agricultural land reform offics

- bank for agricufturs and sgricultursl
cooperatives

- Kanchanaburi Rajabhat University

no supporting agencies

‘ online sales

Figure 1 Supply chain of cricket farmers in Nong Prue district, Kanchanaburi province
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Table 1 Production costs of cricket farmers in community enterprises and individual farmers.

(N=12)
Item Community enterprise farmers Individual farmers
Quantity Price (Baht) Quantity Price (Baht)
Fixed costs
Structure equipment for shed 1 Shed 83,143 1 Shed 3,600
Rearing pond 1 Pond 1,800 1 Shed 1,940
Variable costs
Egg trays 314 trays/pond 471 330 trays/pond 660
(1.5 Baht/tray) (2 Baht/tray)
Cricket eggs 4 bowls/pond 200 5 bowls/pond 250
(50 Baht/bowl) (50 Baht/bowl)
Production expenses
Feed (30 kg/bag) 1.5 bags 870 1.5 bags 885
(580 Baht/bag) (590 Baht/bag)
Labor 1 person 314 1 person 320
Total 86,796 7,655
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Table 2 Revenue per pond for cricket farmers in community enterprises and individual farmers.

(N=12)

Iltem

Community enterprise farmers

Individual farmers

Price (Baht) / Pond Price (Baht) / Pond

Crickets 2,990 2,880
Cricket eggs 920 -
Processing (cricket powder) 435 -
Cricket manure 150 -
Total 4,495 2,880
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farmers

Plan planning encompasses raw matenal procurement, preduction, customer

tranapertation, returns and operational support.

Scurce procurs raw
materials bothwithin and
outside the community

Make production follows
the planned process
without GAP standards

Delwery Collect products
within the groug and deliver
them to the factony.

Betumn ne returns ocour as gualiy is inspected svery tme.

Enzble district agricultural extensicn office, district livestock office
communiy development district office, agricultural land reform office,

bank for agriculture and agricultural cooperatives, Kanchanabun Rajabhat Universiy

Figure 2 Process of cricket farmers in community enterprises in Nong Prue district, Kanchanaburi province
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farmers

Plan na planning for raw material procurement, praduction, returns,

transportation and cperational support.

customer

Source Raw materisls arz
sourcedwithin the community.

IMzke praduction is
based cn orders without
GAP standards.

Celivers products ars
delivered to middlemen an
smallscale traders.

Return no returns occur as gualiy is inzpected every time.

Enable no supperting agencies

Figure 3 Process of an individual cricket farmer in Nong Prue district, Kanchanaburi province
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Effect of Calcium Silicate and Potassium Silicate Foliar Application on Yield, Potassium,
Calcium and Silicon Uptake of Rice Planted in Saraburi Soil Series
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Abstract: Silicon (Si) is considered a beneficial element. Several evidences have indicated the posi-
tive effects of Si on rice yield by alleviating several abiotic and biotic stresses. However, in Thailand,
findings about benefits of Si for rice production remain poorly understood, especially for low to medi-
um level of available Si in soil. This study aimed to investigate the effect of calcium silicate application
and potassium silicate foliar spray on yield and nutrient uptake of RD 85 rice variety in Saraburi soil
series. The experiment was arranged in a randomized complete block design (RCBD) consisted of
three replications and five treatments; control (T1), T2 was applied calcium silicate at the rate of 30
kg per rai (at 40 DAP), while the potassium silicate was sprayed at a rate of 2,000 mgSi per liter (at
60 DAP) in combination with a calcium silicate applied in T3, T4 and T5 (10, 20 and 30 kg per rai,
respectively). The yield, yield components, total K, Ca, and Si content in different rice parts were analyzed
at the harvest stage. The result revealed that the accumulation of Si was highest in the stem, followed by
rice husk, leaf and brown rice, respectively. The application of Si resulted in plant uptake of K and Ca
in above ground biomass higher than T1 and T2. In term of the application rates, T4 gave the highest
yield, Si uptake in stem biomass and economic returns comparing with other treatments. Therefore, T4

is an appropriate rate to apply for Saraburi soil series, which contain soil available Si in medium level.

Keywords: Calcium silicate, Potassium silicate, Silicon, Silicon accumulation
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Figure 1 Effect of Si application on yield component of rice cv. RD 85. The mean values for bars with the same letter

above them are not significantly different (p<0.05) using DMRT, while “ns” reveals in unfilled grain weight. Error bars are

standard error of the mean (n=3).



159

Agricultural Science and Management J. 9 (1) : 154-168 (2026)

LT HARER WL FNFUNNTNARET 4
Tmm@w@mmmm AR 572.07 ﬂT@ﬂ?N[ﬁ]‘ﬂvLi P<0.05)
AaAAGESTLILNITN 100 WEA LaviwInEART
ummmlummmmmqmuﬂu mmymmnun‘m
mmummmuu@ﬂmmmﬂ mmvw;mumwm
Iummmu@mqm Aa 509.99 nianiusals
(Figure 2) aMNNANIITNAABIUDN Lavinsky et al.
(2016) TIE97UIN Ansldnsnluludagnimian
anlnundidendainningld cation-exchange

. Yo o a a ° ¥
resin Winudalunnszaznisasaauln vinli

ANNITNTwIesTamenludanan lusa wazdnn
wWasniingaay daunisladanauniszazniiie

1 =2 v 1 o o o £
TaABNAUNTTELiatn (60-90 Junastlgn) inlv

AMUIULNAAFBTIT LAZATUIULNAAF DA UL
ulpeads 49 way 77 Wefidus mua1sy T
FuiusAudNMInwWAARLazEUIn 1,000 WA
e 4 A . o ma A .
nAgeanamsuiunslildianeunsza A
na19 wanani Sanunisuansaanaadllsmiu
WU Lsi6 Nezeznniindananauieiadunsinngn
(Ao o o4 e .
sraizgnun a9ldsAunne Lsie avingadasiunig
AndaneuaInn1euenidinInelund1 Kato
and Owa (1997) ANMIN1IAALAUBIUDIT1N
sreiznge Aentslifudaneundnsis nang
warge nismaaesluduuiaesilsemady
(National Institute of Agro-Environmental
Sciences) Wu31 419gas16 TRl dAs
nnasnyinInluszasuannausull urszes

Nunzansanisldianauazilusrasiasnyiug

4 E R o -
9922 s HATNN AR NI TN U UEN LA 11T AL
LATNANARIRITNT @91 Korndorfer et al. (2001)
F1E911U97 HAKARTIIMANT WAz W T UR T
£ £ L o Y
ANdNTuLazNsgaldEaAeulunadetng

aa a o v = Y
N5 l8TaA U KA TFNIaTININ LI
lugdausing 9 2esdraunnsnaiuedeliiediAny
NADA (P<0.05) HNSUNIATINTNLFITBILNAL
17183 aRaulUANTUNINAABIT 5 IHNIRTIN N
LLﬁ’qiuzgqﬁqm A8 103.01 NSUFABANTILNAT AU
o o a o a o v
FndunImAsedi 2 Wxaaman nuislutiasge
AR 71.46 NSNAAATIMAT (Figure 2) 3aARY
AununmAsusszaznsaT AL AR WA AU
Wuswll Teedanaliuiiamasaasludiniaany
e v - 4% . &4
wiauagasdae i ludnanesAnaetes wunlulunnsg
SUBRININTY N19EUATIZILEIRINU = ANT AN
= o Yo o o =2 Yo aa o =~
A9e1av LU 5 aqlafuianaudngedl
wagan wuielugandnsmiuay o dmiuung
= v o £% [~ ¥ U a
FonnuisasuLaindndiandes HaAngegalu
FNSUN1INAAEIT 3 IAENAWINGL 367.33 WAL
346.21 NFUABAIIINNAT AINAIFU YULNANTL
NINAADN 2 LAY 5 WNIATINIWLIIAFULAY
v v 9 oA A A o o o A A
wandnandesieegadlainauiusfuau o) Ae
280.33 WAY 262.76 NFHADANTINAT ANNANAL
& miunaTannuksunay Hideat]lutos 86.55-
105.04 NTNAARANTINLNAS (Figure 2) Hoseinian
et al. (2020) ANHINTITITUNAIUDITAADUD
WANFANSAY TAWA WAAELNTANR TNungdLdaN
Fanm lopandamnn wazlulasns sanasg
- = - o A -
wanyininuazkanasdinanlgnlumu 2 sz
d omme A o Yoo
gengameududsclandlufunannagn se
uaz 112 Aaanfusenlanin wudi Famaugn
A LA AN AN LSRN TN AT F RN AT
14 uinn9ldien 500 AlansudaneusaEnAng
naumn linananasnIilamauiunisldnamnan
25 NIANTNTAABUABLENANT IALNANARN WAL
BAAUIYNBUNANARN NNI1TADUAUBIADNNTLE
Tulatns wazlwuna@aNTANANINNINTAADL
TADU



160

AMNFANFASLNHATWAENIFTAANIS O (1) : 154-168 (2569)

700

& Yield o leaf

600

500

400

300

Yield and dried biomass

200

100

Control Caleium silicate (30)

Il stem & husk

Calcium silicate

(10)+Potassium

B Brown rice

Calcium silicate

Calcium silicate

(20)+Potassium (30)+Potassium

siicate silicate silicate

Figure 2 Effect of Si application on yield (kg/rai) and dried biomass (g/m?) in different parts of rice cv. RD 85. The mean

values for bars with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.05 for yield,

leaf, stem and brown rice dried biomass, while “ns” showed in husk dried biomass). Error bars are standard error of the

mean (n=3).
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Figure 3 Effect of Si application on potassium uptake in different parts of rice cv. RD 85 (kgK/rai). The mean values for

bars with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.05 for K uptake in stem,

brown rice and top part, while “ns” showed for K uptake in leaf and husk). Error bars are standard error of the mean (n=3).
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Figure 4 Effect of Si application on calcium uptake in different parts of rice cv. RD 85 (kgCa/rai). The mean values for bars

with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.05 for Ca uptake in leaf, brown

rice and top part, while “ns” showed for Ca uptake in stem and husk). Error bars are standard error of the mean (n=3).
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Figure 5 Effect of Si application on silicon uptake in different parts of rice cv. RD 85 (kgSi/rai). The mean values for bars

with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.01 for Si uptake in leaf, p<0.05

for Si uptake in stem, husk and top part, while “ns” showed for Si uptake in brown rice). Error bars are standard error of

the mean (n=3).
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Figure 6 Si distribution in different parts of rice cv. RD 85.
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Table 1 Effect of Si application on silicon harvest index and economic returns.

Treatments SHI Cost Net income Net profit (%)
(baht/rai) (baht/rai) (baht/rai)
T1 = control 0.30 1,857.36b 5,609.94c 3,752.58ab -
T2 = CaZSiOS(SO) 0.33 2,487.36a 5,700.99b 3,213.63c -14.36
T =CasSi0O. +K SiO 0.37 2,099.46b 5,744.64b 3,645.18b -2.86
3 2 3(10) 2 3 (2000)
0.34 2,309.46ab 6,292.82a 3,983.36a 6.15

T =CasSio__ +K SiO
4 2 T30 2 (

3 (2000)
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Table 1 (continued).

Treatments SHI Cost Net income Net profit (%)
(baht/rai) (baht/rai) (baht/rai)
T =CaSi0O +KSiO 0.36 2,519.46a 5,647.49b 3,128.03c -16.64
5 2 3(30) 2 3 (2000)
F-test ns * * * -
CV (%) 14.26 10.02 9.81 10.85 -

Remark: Means within a column followed by the same letter do not differ significantly at 0.05 by DMRT.

* significant at P<0.05, while ns is not statistically significant.
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