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Abstract

The objective of this study was to develop palm sugar and Palmyra palm
doughnut. Three basic formulas of doughnut was prepared and evaluated in sensory
screening test in order to select the formula. The basic formula consisted of all-
purpose flour 250 g, eges 80 g, sugar 120 g, milk powder 50 g, water 120 g, baking
powder 4 g, vegetable oil 33 g, and salt 8 ¢. Factorial 2x2 in randomized complete
block design was employed with two factors: ratio of sugar to palm sugar at 2 levels (at
50 : 50 and 0 : 100) and content of Palmyra palm at 2 levels (10 and 20 % of total
weight). The result showed that the overall preference score of the doughnut at the
ratio between sugar to palm sugar at 50 : 50 and Palmyra palm content of 20 % was
higher than that of others. Consumer test was conducted with 89 consumers and the
majority of the consumers (100%) accepted, 82.02 percent of tested consumers would
buy the doughnut at the ratio between sugar to palm sugar at 50 : 50 and Palmyra

palm content of 20 %.

Keywords: doughnut, palm sugar, Palmyra palm
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Abstract

A Study on soil mix formula affecting the growth of Arabica coffee seedlings.
grown in pots for use as ornamental plants between September 2020 and February 2021
at the nursery, Faculty of Agricultural Innovation, Rangsit University. A completely
randomized design (CRD) experimental were planned with a total of 5 treatments as
follows: Treatment 1 (Control); Planting Soil : Raw rice husk : Compost at ratio 1 : 3 : 2,
Treatment 2; Planting Soil : Raw rice husk : Compost at ratio 1 : 3 : 3, Treatment 3;
Planting Soil : Coconut coir : Compost at ratio 1 : 3 : 3, Treatment 4; Planting Soil : Peat
moss : Manure at ratio 1 : 3 : 2 and Treatment 5; Planting Soil : Raw rice husk : Manure
at ratio 1 : 3 : 2 by volume, The data were collected by measuring the canopy size,
number of branches, stem height and stem diameters every 1 month for six months.
Arabica coffee seedlings grown in pots with soil mix in treatment 4; Planting Soil : Peat
moss : Manure at ratio 1 : 3 : 2 showed better growth than other soil mixtures (p<0.05)
at 6 months, with canopy size 29.61 cm, number of the branches up to 6.3 branches,
the stem height 47.05 cm and the stem diameter 16.08 mm. Therefore, it is a suitable

formula for planting potted plants.

Keywords: Coffee Arabica; soil — based growing media; potted plant
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= ca < = = o o
22 NIETIN AR IFINTINANER3S Uazinalulad UNINYIQYIIVAHUNFITANL J ET_ R M U |

N 1 atun 3 fueneu - SuAL 2565

50
45
40
35
~ 30 | T1 Control
§
= 25 W72
=
I
15 mT4
10 mTs

1 2 3 4 5 6
Times (Month)

o a

AW 3 Anuasvessunanues Iiniivgnludaniunas 5 n35uiT Nsvesiian 6 weu

AT 4 NUINLDTTELIAIUNUITUVIALEUNIUAUINANTBIRUNAINTUNE]
wAlILNgeUY (207l 4) wagnudngesianAunaulnarevuindusuaugna1esRune

nunuanaRiveg 1 ltudAynadaneduaNudeiuiosar 95 lunnyiaseesIaveens

a

& v ' = a{' = o 1 ) v a A a
Wudeyaluusasiiiou lnefissaziaa 6 Weou Aunainunfivanluianfunan nssudsn 4 @u

(% ' 4

Ugn : fivwea : Jonen §nsndu 1 : 3 : 2) Tvuadusinugudnanavesiuanniigaiade 16.08
fiadlns aonndesiunan1sifoves Arzu (2019) AifnwmavesianUgniiunnsafusionisiadey
wazmsazauasemnsvesiufiyle nuirfaguaniifldunauvesiiusetivioa §ns1 2 : 1 dna
vilvianmgs dushuudnansdidu Snnuis idwiuaudnarsnon @ushugudnanaiiuaen

widnan dwidnuisvessiuiiyilvgaian diugashiunauiiiinasovunadusiiugudnansans

'
aaa U

sesasnAegasAunalunssuisa 1 ns5aABi 2 uaznssuish 3 Winaliuanansadddise s
anudeiiudesay 95 Tnsfvuiaduinugudnanididuede 12.44-13.47 Sadiuns Fednuvs
nstasaiulnvesiundnunesdfilugaseny 13 Weufiugnlunszansuuna 4 42 Tugns
SanAunauii 5 n53s uandlunmi 5 uey Snvarnmsaigiuinvesiundniuresds lu
nsgansug 10 i fiugnetaniiunen Tunssu3sd 4 (Buvgn : finuea : Joren Snsnd

1:3:2) ¥101y 6 oy wanslunini 6



Journal of Science Engineering and Technology Rajabhat Maha Sarakham University 3

JSET-RMUI

Vol. 1 No. 3 September — December 2022

M13197 4 vuadusuguinasvesiunanuresimugnluianfunas 5 gns fiszeziian 6

WU
Treatments Coffee Tree Diameter (mm.)
Times (Month)
1 2 3 q 5 6
T1 Control 5.54 7.39P 9.73b 10.12°b 12.21¢ 13.47°b
T2 5.58 6.38° 8.25b 9.14° 11.33°¢ 12.44°
T3 5.46 7.66° 9.09° 10510 12.35b 12.65b
T4 5.41 10.27° 10.99¢ 12.05¢2 14.13¢2 16.08¢
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Abstract

The aim of this study was to evaluate antimicrobial effects of Thai herbal
compress ball collected from community enterprise groups in Roi Et Province. Fourteen
of the balls were used to liquid and fine powder using low temperature dehydration
process and used to test the antimicrobial activity. There were gram positive bacteria (S.
aureus and CNS)and gram negative bacteria (Escherichia coli, Pseudomonas aeruginosa,
Acinetobacter baumanii and Proteus mirabilis) for agar disc diffusion and broth dilution
were the analysis method and Determination of levels for preparation to enter (Minimal
inhibitory concentration (MIC)) and minimal bactericidal inhibitor (MBC) by broth
dissolveion method. Results, Preliminary study of antibacterial activity, liquid form SP2
only inhibited S. aureus with MIC 11+S.D. of inhibition zone using agar disc diffusion method.
The best bacterial inhibitor was SL2. It showed antibacterial activity against extracted to liquid
and fine powder using low temperature dehydration process for MIC and MBC test. The

results were not different for either liquid or powder extracts.

Keywords: Antibacterial activity, Thai herbal compress ball
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anulnsfdug wu aludy Yisann1sdniau wilsaimes avlainu wiaindueu andu /g

€

uznge Sunduvessevie uiandsdouw Tugwn wie1n1sAumusane wazingein lududey

Y

v

U3 IHIALIAR IS anaudy Nanueliuanainazdndurenndldulignsdndelsala

o

Fumpumsldazihgnuszauluils 1530 wiit audou udahumeasuupeiiviousuiondsiio
rowhlUl4 Tudwusngnuseaudsdounn dosszaudsanuiufisunsgnussauudioniu
wiidlognuszaumeanuiou amnsnregniszaulduiutuludvaslsaumau din Suwe
wazdgeeny deslimeanuseinge e nsznisfuiuasnavauest eravilvRvdslvdinesla
Feussloviilaannisussaudioayulng sananueunazieayulng 4 slinasens
nsguLazifiumslvadoudon anenmsinfswesnduieuazussimermsianiiles anns
fatavesde il eid efeiindaiaeon anoinisuanainnissniaueasndiuile
(Chiranthanut et al,, 2014) usiagnalsAnununumltunisiignuseavayulnsuldlunig
nsuwnd femhanldifienauszavdiusine vessnene ielindruidedaunans Sunandy
ihluszausesuamnunainite esnianud-lalusuanifinsenidold (vamila etal,
2021)vesEsulng uaﬂmﬂf‘jsluﬂa:ﬁamﬁwizﬂa‘umi‘v'hqﬂﬂsmuagulm%"mﬂwmwiaamjuﬁ
grsduamzlumsidonayulnsildlunisvingnuszauuaneiuly wazuonasswamsingg a1y
vilpwesanulng uiegnalsimuusiuinaeiideyassyiaplnsidonuvingnussavanunsash

Wold Wesnnelsalivaneussinn wareravilvusinadilafinlundnsdue dalunguideds

auladnugvsTunisinudsuuaiiselugnussavayulnslvevesnguiamiausenaunisvign

3 v o
v U A Y o a

Uszavludanindonidn lensurinueadeuuafifoiignsudmiesndemstnfioonanainie
fthevdernAugnussauayulng TnetiufnuilunguuuaiiFeiidudeusy sfuusimiands
nazdswanden eUssiiugrdiuuuaiiFevesgnuszavasulnsineannduiamivasulng
Tudamindondn ¢eis disc diffusion uuud AT ILARLUURILES ngnUszAualng
nnUszaIRvaIn1IdY
WleUsziiugvissunuaiiGevesgnuszavasulnsineanngidaviaayulnsly

Jrinsosidn faeE disc diffusion MILUUAILENTINUATRUUNIWE 9 nanUszavayulng
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BANUUNTIVY

ﬂ’]ﬁﬁﬂﬁlﬂumiwﬂﬁﬁmﬂi%Lﬁuq%éﬁ]mqﬂﬂi%ﬂUﬁHuvLWﬂWﬂ WU 14 flegs Ay
FouuafiiSedszdd uimiaandoaind wandou il nquunsuuln 2 strains Ao
Staphylococcus aureus warg coagulase-negative Staphylococcus (CNS) ﬂaq' qunsuay 4
strains A® Escherichia coli, Pseudomonas aeruginosa, Acinetobacter baumanii, wag Proteus
mirabilis ¥n15NAaaUR1835 disc diffusion test n13uIA AT UTURIA AT SUS AT e
(Minimum Inhibitory Concentration; MIC) Lag ﬂ’limmmvﬂ'm]”umz"]qmﬁlﬁszffya (Minimum
Bactericidal Concentration; MBC) a2¢ broth dilution test Iaglgans ‘Li% LALHILAIINENT “L:é 1‘17'1'
ganuNviBRvesgnUsEAvaALUlNg
ngusinagagnuszAvayulng

duiiushegsgnuszavayulnsnngiiaviassnaumsgnuszausyulng Tufluiidma
$oudn S 14 e NS LNBRE feil sunedles 1 fegne (MUL) Suneriaudie 1 et
(SS1) 8unegaTsaugdl 2 72981 (SP1 uay SP2) Snelilasasae 3 1879 (MS1 MS2 way MS3)
gnelnuned 3 Ao (PTL PT2 way PT3) dwnawdanil 2 6ee1e (SL1 way SL2) §unesiays 1
F0E19 (TB1) Uagdunemiedd 1 69eg1e (MD1)
wuaiiSeilinasou

L%EJ S. aureus, CNS, E. coli, P. aeruginosa, A. baumanii W& P. mirabilis %ﬂLﬂuaﬂaﬁuﬁj
wasg1u ATCC il lunuidoeded T uauenianeianiesfifinsgadaine nende
WVBFNAR S WA N1SAN5ISIEY svavendeguas sl thiderildidedluewns blood agar el
Jonaaeus i ulala i NG Gram positive kg Gram negative Usilug)’ Yz e 37 sen
wadea Wunan 24 $alus wezdendne Talatl dedy trypticase soy broth (Hardy Diagnostics
Criterion, Santa Maria, USA) udihluusmzdefiduamside 37 ssmuwadea Wuna 4
Falus uazuuauyulsildvingu McFarland No. 05 (Usganau 10° CFU/mD) ilunaaeunis
gudadouuaii3od 33 disc diffusion test uaz broth dilution test lutuselunisaTevans
nadeuINaNUTEALgNUTEAUAYULNS

yhmansumamadeuangnuszavayulnslasvimasiendunsiiataeonainve
Hvegn Ussauayulng wnharvhduasaseuwuuiuasuuuuds §38n1sfil vhegng
anusgavanulwsnisludifen 1000smueadoa e 30 widt dieliayulnslugn
Usvavsenanideliuielulsd mnduiibndudnannide s 1000 faddns ldadlulu

Jnines wassulidon didegrsgnuseau auulnsunddudiifen Wuan 10 uidl wdaen
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dalafiimdoainnisduuszana 850 daddns lagld 350 Saddns evinnsmaaeu disc
diffusion @ broth dilution test way 500 faddns dmsuwseu Lunu
nsageugquiitesiulunssusadeuuaiiGvasgnussauayulwaidosdudeis disc
diffusion

nageuANITuInsgIuiiensluadinuas sl jiRnisinmsguaanty CLSI il
a5 menasluukunsza1y Whatman No.1 suiadusiugudnans 6 dadiuns
(Whatman™) $1uau 40 Talasaes lugumannide Udeslviduladuadluusiunszauaundy
avuvis Wliiudduneanideuuaiienaaeuiiviuamumuuds Jude uastheasuomns
Mueller Hinton agar (Hardy Diagnostics) Hui unsza1e Whatman ﬁ'ﬁmﬁfwaﬂq nuszAu
aslwssasuLaTLETT Mueller Hinton agar fitheidevedey wdnilut 37 ssmigadea Wy
e 24 Falus wazs wmalneiavinauinailelaseu wiunszats Whatman (inhibition zone)
Weuud s udsiiAed utung umunadsmuguamnmnmeaeddasvnaeuie S aureus
ATCC25923 peen ampicillin disc waw P. aeruginosa ATCC27853 vingeurieen ceftazidime uay
ceftriaxone ¥hmsvinaasian 3 A% wasdwnmALaAETeTnMNiufeaInaey
Tugu X£S.D.
namaanududusgavesmageuluguuuumsihwasgnussavayulnsiidudate
wuafiie (MIO) waznismanudutudgavesansuaseulugluuuastinvesgnuszay
ayulwsiisindauuafiGe (MBC) #28 broth dilution test

thaulaluusiagfognagnuszau 1i3eaauun two fold dilution Tag Fuainansla
usiazsegsgnUszauReRy 200 §a8803 (% Usas/UTinms)uasieansdae Muller Hinton
broth 970 undilute 1:2 1:4 1:8 1:16 1:32 1:64 Uay 1:128 awawy edevdnlaFouios
wdneimaveaeuiude Tasthiderns fwdeslideudiutuaaioe 1x10° CFU/ml Tsan 10
lailasans ududvadunaenvnaes iderenutudurednlanngnuszey sursunnaudidy
thlua 37 ssmwaidea Ldutaan 24 $9lus uazeunalasdaunnainuguyes broth lag
vasaaniedligu (a) wansviTlifideinsy WWemanduen MIC ntuthmaeaiiligu
umadau MBC lagn1sgaaisazateun 0.1 1adans Wrnaspread aduu Muller Hinton
agar LLazﬁ'ﬂLﬂmmiLﬁiy‘UENL%auu Muller Hinton agar LLazfﬁLﬂmmiail,ﬁzysuml,%auu Muller
Hinton agar a'mwaimaé’qLﬂmiﬂiaﬁnmﬁayumL%auummﬁ Muller Hinton agar lagA3LTL

Tugnvnglafilinulalafiounemsvageu uwanvliiwenssy Tieuandu MBC
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namaanududumgavessmageuluguuuunsuisvasgnuszavayulnsiisudade
wuaiiise (MIC) uaz msmanudiudusge

thausidluustasitesnsiuau 100 fadndy svmerndulnennde 10 fadaes iide
979U two fold dilution #aztd 8919698 Muller Hinton broth 910 undilute 1:2 1:4 1:8 1:16
132 1:64 ua 1:128 dledenwdwhmanagouiude Taglhidereg Awdenliimmdudu
gavine 1x10° CFU/ml Yasn 10 lalasdns ududvadunassmaaes Mideansanududuves
dnllaningnuszay auasunnanududy thluty 37 esmwaidea Wunan 24 $2lus uay
Srunalnedannnaguues broth Tneviaangeavinediligu (la) uansirldfidensey e uen
MIC 91niutimaend lusuumagauman MBC lagn1sgaaIsaraleun 0.1 Tadans 1w
spread a3uUu Muller Hinton agar LLaSﬁJJLﬂmﬂﬁLﬁiyﬂJmL%}auu Muller Hinton agar 81una
Tnedaunalaladininaiaueadeuuems Muller Hinton agar Insnrandudugavinelaiilany
Taladldeuuemsnadeu wansinldfidewsey Ieudndu MBC
nsAATIzvidaya

senunamatiudadouuaideluguvesaniade +5.0.( £+SD) vesuinmnsduds

felusunsy Microsoft Excel

NanN1FIvBLaTaRUTIENa
nan1sUsInauHIuivasinagsgnussauayulng
HANINAFBUNUTT % lyophilized (mg/ml) vaUSuNauneUIvaeiI0819gNU T2AY
auulnsandiegnavneian SL1 PT3 uag TB1xnfiaanudiy Sadululiindaalnsild
Tugnuszaudiarunnssiu vissdiaazanetldd vieazansluuoanesedlddidlotlusuuay
vmsurRdldUTnaiiuandaty uaskamsnaseuiudeflinadenadostuiunsthdnlaun
LR

M397 1 USinausaurisrasinegagnuszauayulng

RNLLAY Umtinuiig % lyophilized NUBEY  UNATNWIAS % lyophilized
(sWasenq) ) (mg/ml) (9 (mg/ml)

1 (MU1) 0.0369 7.38 8 (PT1) 0.7422 148.44

2 (SS1) 0.2998 59.96 9 (PT2) 0.0185 3.70

3 (SP1) 0.2875 575 10 (PT3)  1.1377 227.54

4 (SP2) 0.2543 50.86 11 (SL1) 2.3132 462.64

5 (MS1) 0.4384 87.68 12 (SL2) 0.8002 160.04

6 (MS2) 0.1189 23.78 13 (TB1) 1.0102 202.04

7 (MS3) 0.2648 52.96 14(MD1) 0.4078 81.56
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NaN1INATIUNNSVRIgNUIEAULUBAY (screening test) Yasgnuszaudsulnsiieids disc
diffusion

NANISNAADUNUI ﬁ?ﬁ‘ﬂ(ﬂﬁ@‘uLL‘U‘Uﬁ’]iu’]ﬁ]’]ﬂaﬂﬂiuﬂUﬁMuvLWﬁ ‘VN'VilIG] 14 frog19dl

(ALade

Uiumssuasiiy 11+50) Fowfisufuganiuny duidedu linuuinunsdudade &

Wige SP2 dignsdu é’J’aLsuaLwﬂmilemmmam Tasannsadudatenueiise S. aureus

LEAILUNINT 1

o £ & Y Y aa . . . &
Muil 1 nvedeugvisvesgnusvavayulnsiUessiuiieds disc diffusion fewie S. aureus
SP2 WUU%L’Jmmié’Ué’ﬁ’wLﬁumu@‘uEﬂﬂmwaw‘%nm%é’ﬁ 11 898Wns A9819
P8LAY 5-7 LUNUUSINNSEUELTD

(10.) $@e1a MU1 SS1 waz SP1 (10.) ladwuusiunisdudauie

wamimﬂ"]m’mL%’u%'uﬁﬂqﬂﬁmsﬁnﬂﬂaﬂugﬂqua'ﬁﬁwaagnﬂamua&;u‘lmﬁé’ué’m%a
wuatize (MIC) wag mivnm’mL%’u%’us‘iﬂqmmmswﬂaaﬂugﬂqumsﬁwaagnﬂisﬂu
auulwsfisiniouunfils (MBC) #28 broth dilution test

NNINAFDUNIAT MIC Lag MBC ‘lJENaTﬁV]ﬂaEJULLUUa’]iiEW mmﬁaasngﬂﬂimuﬁu’ﬁ
14 §10Ehe WUIn @NsVR@eULUUANTIE 14 feghe dnansadudadenuniiise S. aureus 18
fian lurnsiidonuafiSodunnaevannsndudaudouaiielfifiossein Tnglunguide
LUATIEBUNTUUINNUT asnAdRULUUATTILRA1 MIC AifTigade sefun1sidonns 1: 16
(6.25 % v/v) Tnefisedunnuioansdanas sst duds s. aureus Tuwasidouuaiiize CNS
gﬂsTU5ﬂ1ﬂ8a7§mmaaULLuuaWiﬁﬂ MS1 ﬂ"JuL"ﬁ’e}LLUﬂﬁL?EJIuﬂEjJJLLﬂiMaU NUI EITNAFOULUU
ansunlien MIC ﬁﬁﬁam Aoszaun1niienieil 1:8 (12.5 % vv) tnefisziupnnuidennsdinan
sp2 Fudfudle E.col /1@1@11/13@ sosaanAefisERuN15T 09197 1:4 (25 % v/v) 489 SL2 @ansa

o
LY

uiade P. mirabillis warlurasfidedussduninieaiidfianey isedu 1:2 (50 % v/v)

Z

MST 2 uay AN 2A
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dm3uan MBC Aifflanvasansnnaeunuuasinogiiseduidonnsdl 1:2 (5 me/my) 7
anunsosnd euuaiiSeldiiounnvila (S aureus, CNS, E coli, P. aeruginosa waz P,
mirabillis) 8nviu A. baumaill i1 MBC #i5fuii 09199 undiluted (10 me/ml) Tasans
neaeuillinaifian Aeamadeunuuansinnn SL2 dadegnsdug dansnnliaunsnsiiie
wuafiSemaaauld (15197 2 uazamil 24)
nanamdnmududuigavessmageulugunuunauisvasgnuszavaulwsiisudade
wuafiss (MIC) waz msmanududumgavesansnaseulusuiuunsuiwasgnussay
ayulnsfisidauuafiGe (MBC) & broth dilution test

INNITNAADUNIAT MIC Uaz MBC U09a1INAADUKUUNILAIIINAIBE19gNUTEAY
auulnsiia 14§73 wud aTAdBULURMT ST 14 Feghe ansnsadudadeuuniiFe
neaeuldnnain Inesudadonguunsuuinldinitunsuay Tnsfaesaansmade ULUUHILS
MU1 T MIC AfigalumssiudadenuafiFonguunsuuan (S. aureus uaz CNS) T MIC =
0.92 mg/ml lumsdidionuafiFenguunsuaulsian MIC Afigafiseiuanududy 3.69 me/ml
somssudaie P, aeruginosa uax P. mirabillis $9989"A0 ANIVAROULUUHIIS SP2 PT3
waz SL2 nanstiudsiissiumnududiu 3.69 me/ml sieide S. aureus CNS uay E.coli dau
AIMAdEULU NI seg198 g dnilvliansdudiissiuanududy 5 - 10 me/ml de
\douuafi3ounsuuinuazunsuay (3197l 3 uag nmd 28)

d1m3uAn MBC ¥e4asvA@aULUULAY Wudn 1 MBC fidfigaagfiseiuauidudy
3.69 mg/ml T4ANTNARBULUUNILK MU1 lun1ssinde S. aureus T8dTian sosan Aeans
VAABULUUNILAY SL2 anansasiifauuafifenadeuisnguunsuuinuazunuauld waziile
WisuifleunuannsavesaInae LUK 14 freg1sluniseenguiduduazeinded
flan wudh arsvndeuLUURILT SL2 annsaduduareniBouuaiidovaaeuldynuin Tngls
A1 MIC 98581319 2.5 - 10 mg/ml duA1 MBC aglugaesening 5 - 10 mg/ml dudiag
suq nanstudfaazandeuuaiideldifiosncia (sl 3)

frfunnuansinuluadsiuansiansmeaeuluguuuuamsiuasuinindiedisgn
Uizmuaqu1W3ﬁlﬁuaﬂﬂﬂdm%awmﬁaagLﬂW5iuﬁhmih§aaLﬁmﬁﬁwuﬂﬁﬂkmfﬁ 14 feg1a Wuind
qm?hﬁniﬁugu%éuUﬂﬁSalﬁﬁﬁﬂdmuﬂimuaﬂuaSﬂduuﬂimauImaqméﬁamﬂwm?ﬁaﬂiwmaau
Tuwvuansiuagusuislinanissuddolunguunsuvinianlasansdouuaiile S
aureus 589a91A CNS LLaxﬂﬁjuLLﬂimU‘Uﬁﬂ E. coli, P. aeruginosa wa¢ P. mirabillis ?Jl’mﬁné
TumssudadefiunnsisfulutuesddseneuiiBudiudseneulunisviignuszauluusias

A9819
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v
Y

M990 2 anududumgafiansageuluvansinvesgnustavayulnsiduduteuazee

wuaiiisele
o fetagnuszavasulnsvaneay/anududuiaafiasmadeunuuasivesgnussausudadeuuaiidel
1 2 3 a 5 6 7 8 9 10 11 12 13 14
S. aureus 1:2 1:2 1:2 1:8 1:4 1:4 1:4 1:2 1:4 1:2 undi  1:16 1:2 1:2
CNS 1:4 1:2 No No 1:16 18 1:4 1:2 undi  1:2 1:2 1:4 1:2 1:4
E. coli undi  undi  undi  1:8 undi  1:4 1:2 1:4 undi  1:2 undi  1:4 undi undi
P.aeruginosa  undi  undi undi undi @ 1:2 undi  undi  undi  undi  undi undi @ 1:2 undi undi

A. baumanii undi undi  No No 1:2 1:2 1:2 undi undi  undi  No 1:2 undi undi
P. mirabilis undi undi  undi  No 1:2 undi 1:2 1:2 undi - 1:2 1:4 1:4 1:2 1:2

o fhensgnuszavayulnsmneiay/anududusgaiiamageunuuasiwesgnUssauaulwssitouuAi3ElE
1 2 3 4 5 6 7 8 9 10 11 12 13 14
S. aureus undi  undi  No undi  No undi  undi  No undi  undi  No 1:2 No undi
CNS No No No No No No No No undi  undi  undi 1:2 undi undi
E. coli No undi  No undi  No undi  No No No No undi  1:2 undi  No
P.aeruginosa  No No No No No No No No undi undi  undi @ 1:2 undi undi

A. baumanii No No No No No No No No undi - 1:2 No Undi  undi  undi
P. mirabilis No undi No No No No No No undi  undi  1:2 1:2 undi undi

Mg undi: undilute asnageULUUATINYBIgNUsEAULlMAR19, No: liifignslunsdudyanie CNS:

coagulase-negative Staphylococcus

v
YY)

M19199 3 ANdudUEnaNIIAdeULUUNIAgNUsTAvaRUlnsIduE e kAT TR

wuRiiele
o feghagnuszavayulwssneiay/msdudusaavesmauignussauayulssudutouuafizeld (me)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
S. aureus 092 25 25 25 25 25 25 10 10 10 10 10 10 10
CNS 092 25 25 25 25 25 25 25 25 10 25 25 25 25
E. coli 10 10 10 25 10 5 10 5 10 25 10 25 10 10

P.aeruginosa  3.69 10 10 10 10 10 10 10 10 10 10 10 10 10
A. baumanii 10 10 10 10 10 10 10 10 10 10 10 10 10 10
P. mirabilis 369 5 5 5 10 10 10 10 10 10 10 10 10 10

1o fegrgnuszavaulnsmneay/anuididuigaiasmaaouuuuasnuiesgnuseauayulngi

R
WawuaiiSela (mg)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
S. aureus 369 5 No 10 No 10 5 No 10 10 No 10 No 10
CNS No No No No No No No No 10 10 10 5 10 10
E. coli No 10 No 5 No 10 No No No No 10 5 10 No

P.aeruginosa  No 10 No No No No No No 10 10 10 10 10 10
A. baumanii  No No No No No No No No 10 10 No 10 10 10
P. mirabilis No 10 No No No No No No 10 10 10 10 10 10
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AT 2 MR MC uag MBC A1 MIC vesansviadouaniieeagnuszauasulng
(A) F1 MIC wassfaaesgnuszauasulnsuuuansi /v auieesiaesng SL2 Aem
Fons 1:4 (rmadastiu 25% vA) semaaSaende £ coli (2n.) vasariuguuan
diemen MIC Taeldilioanetug8nsda £ coli ATCC25922 (2) waw
(B) i1 MBC vosgnuszauaulng SP2 fssduarududuliiion naaeuduidioas

o

u§91984 S. aureus ATCC 25923 (2¢.)

gnuszavayulnslng vinonasulwsnaevindifigvie Weussmionisuinidies
anmsiintaveste emsuamannssniavvend e uenanidsdiqvslunssindelsa an
nsfnw T fudy ayledthu fauenge Tunense wilne wasganduda daduayulng
dlnyifieutamingnuszay aweengusldlumstiudadouuaiide asataaslfinanms
aftase 95% Levuea Vilildasddyiitiqussuduwundie S. aureus (Pimson et al, 2018;
Samappito et al, 2017) ufaNMsAnwgnUszAvaLUlng S 14 d39819 NNG LT WA
anulns Smindenida Wunsiniihdnlanniegagnuszavayulnsumaaeudaeds
standard disc diffusion w1 fifiss SP2 favssudadeuvaiiSelFaiian Tnsaunsadudute
wuAiiSe S. aureus (Auafsuunmssudarindu 11:50) Weillsufuyanugu dudiodus
Liwuusnanstudade Fadululdnmsiuasfuusinesduitiomneivansddafiannsa
azaneiuaznunnufeuldd wiansddnyRldauneniulildu Inseweayulnsidassume
418 msldgaunniiliiiiu 45 esnisailia (Neelapong et al, 2019)

utegdlsfnalumsinunifesmamaugvisvesgnussavayulnslinstuanmaidly
nsldou Sehlituneulumswssuasatnuldlunsnaaeulilldansddyiioongndluns
Fududeunne LLG]ILﬁaﬁ’l(ﬁ’?aﬁj’mﬂ’mﬁ’liﬂﬂﬁﬁmLLUUﬁ’]iﬁW@QQﬂUWﬂU‘ﬁQ 14 fypgelagly
USnaigegaunnia 200 addns uvhnsmaaeusneds broth dilution ileymaranduduyes

a3NAgaULLUA1 TN eAgaN a1 s duduTeld wudlasadeuwuuasuIng 14
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Aaege aunsadudntanuniiisy S. aureus loavian laslunquidenuailiseunsuuinnuin

oA

asnadeukuUasUIlviA1 MIC NiigaAe s¥Aunsideans 1: 16 (6.25 %v/v) lagiiseauniy
\9319919Na13 SS1 §ud S. aureus luragwowuailise CNS gndudilagansnaaauiuuans

11 MS1 daudouupiiselunguunsuau wud asvaaeukuuasuilvien MIC ifvign fAesyeu

P

N1543097991 1:8 (12.5 %v/v) Inefiseaun1uioa1sninaid SPL §udaude E.coli ladfian

o A

SRIAINIABTNSEAUNISLIDANGN 1:4 (25 %v/v) V89 SL2 @unsagudade P. mirabillis hay

Loy
A

luvaueNiedusEAUNMTIRNTRNgRRgsEAU 1:2 (50 %v/v)

Aaal

dm3udn MBC Aifflanvasansnaaeunuuasinogiiseduidonnsdl 1:2 (5 me/ml) i
annsns nd ouvaiiseldiAounnaila snifu A baumaill 1en MBC 5z uidaaned
undiluted (10 mg/ml) Tnsansnaaeud Wuaifian Aoarsmaaouuuuaisinnin SL2 dau
fheteeue dumnldannsosdonuaiiSenaaeuls

FamansnaaeugrisRndnidenndefunstharsmageuiuunausilunagey wui
avnaeulenguunsuInldiniunsuay TasfegvansmadeuLuunuRangI0Ed 1
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Abstract

This research studied the production of charcoal briquette by mixing the coconut
shell, which was a main ingredient with coconut shell at the mixing ration by mass of 100:0,
80:20, 60:40, 40:60, and 20:80. There is a procedure that is to supply raw materials. Raw
materials burning to charcoal. Finely grind, using tapioca starch as a binder in the charcoal
mixture and sun drying. The charcoal briquette’s hold diameter was 1 centimeter and
its length was 12 centimeter. The shape of charcoal briquette was a cylinder with 6 fins.
The diameter of charcoal briquette was 5 centimeter. The heating value of briquette
were analyzed according to ASTM to be in accordance with thai community product
standard as well as moisture content, fixed carbon, volatile matter, ash and the heating
value were tested. The test result revealed that charcoal briquette from cattail mixed
with coconut shell in a ratio by mass of 20:80 (20% cattail per 80% coconut shell) had a
moisture content of 2.70+0.28 percent, meeting the charcoal thai community product
standard, where moisture content must not exceed 8 percent by weight. And has a
heating value of 6,817.71+2.26 cal/g which higher than thai community product standard
defined as charcoal briquette must have calorific value of not less than 5,000 cal/s.
There is also fixed carbon value 46.88+1.33 percent, volatile matter 27.76+0.87 percent
and ash 22.66+0.46 percent measurable. Other ingredients ratio of Biomass fuel from

Cattail does not in accordance with thai community product standard.

Keywords: Briquette Fuel, Cattail, Coconut Shell.
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Abstract
The research presents an aerator for water treatment by using a microcontroller
to control a relay switch to operate the motor through an application to apply with
aerator. The system of the machine consists of 2 plastic floats measuring 30x129x30 cm.
The 350 watts DC motor was used to drive the aerator solar cell energy, it installed on
turbine blade diameter 60 cm. This system will help treat water by adding oxygen to the
water. From the test, it was found that this system, can be turned on - off the motor by

remotely controlled via mobile phone. The experiment is operated in land of community
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area of Bang Phli District, Samut Prakan Province. It found that, the turbine system can
run 8 hours continuously, the rotation speed is between 250-350 rpm. Then measure
the amount of oxygen in the water, 5 meters away from the aerator, found that the
oxygen in the water can be increased on average about 3.0 mg/L.

Keywords: Aerator, Solar Cell Energy
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Abstract

The objectives of this research aim to develop of elderly health indicators
using fuzzy logic model. There were 4 main variables used in the study: healthy
behavior, disease, environmental quality, and relationship with family and community.
The idea of method is using letters to represent the level of each variable. The implicit
set is converted to the input value to the membership level by defining a member
function for each variable. All parameters used in the system. Examining the elderly
health level of the model created was using a sample elderly data in Kaeng Loengchan
Subdistrict, Mueang District, Maha Sarakham Province, 1505 people. The results showed
that most elderly were females than males, which 58.80% of elderly were female and
41.20% of elderly were male. Elderly people were underlying disease as high as
42.70%. The analysis of the fuzzy logic model revealed that the overall health
outcomes of the elderly were at a moderate level. The health behavior of the elderly
was an issue that should be promoted to educate the elderly on proper health care

for better overall health.
Keywords: Elderly, Health indicator, Fuzzy logic, Overall health
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0, if o<n <2
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025, if D<n <20
5 5
. 2n 3n
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5) 5
1, if an n,<n
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Fudsildlunisine @ 4 fuusvdn 1dun wgAnssuaunm (Healthy behavior) niiinlse
(Disease) AAIA WA WINEBY (Environmental quality) Adudusiusfunseuaiiuazyuvy
(Relationship with family and community) nszuumsiaugULuy Usenausme 4 Fupou
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sunaULsn Aenisudas crisp inputs aslusuls fuzzy duflaiduaundniiidondn
nIzUIUNTT fuzzification Swruuarvdiavesilsrduandngnadiaduuuiugiurestoyams
o lefiosaniymsanuadaifldftatduanuimasn (triangular membership function)
dmSun1sesunefanus input waz output

Sunauiiaas e gmﬂgﬂ%%ﬁgﬂa%ﬁa%ﬂmst%%ayjaﬁshumsuamﬂWﬁwﬁLm%LLazéh
fuilunsifuily (fuzzy operator) Teyaiiuuniigniiusiusmainusazaaniegniouing
(Meteorological Departmen) #aaifiun1538%ts AND wag OR gnuunlgdlunissiudauys
nsdautoya

Tunaudian Aonnsldilsidunistoudeyaaundnuazgungialddunisdsenn
flaffuaandn Sunoutiaznszyiilagisnisiugn fuzzy set vasnsaseanidold¥utoyautassa
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| Variabl
nputerebles Fuzzy sets and membership functions
Healthy behavior Fuzzification -

Jesse Fuzzy AND Operator

Environmental quality

Relationship with family Fuzzy sets and membership functions

and community

y Consequence

Fuzzy rule implicator

Aggregation (OR Operator)

A 4

Defuzzification

Crisp value

Elderly health status
(Gross health)

AT 1 UNUANTURDUATINANARTINYTIYDITEAUAN UL YN TR0

Sumeuitd unszuiunis defuzzification 91 fuzzy set vasnsdteonazgnuUaniu
A130 UL 33 defuzzification inusnniigaeisussuiiu “centroid” Fwzdsnduiiudlsidu
Tés susiplutinanstunounsanmansifaiiovoanisviig

TueAfei asunudnuafiowansssfuresiulsusasi Inea fuzzy sets fanun
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(0-1) voamsteudayariusioss (Wu auamawndes) Tulasiamzegneds fuzzy sets (19u
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v

ASAIUUATINTUE NS UFNITALARLAILUS NSRS NINUAN I USTUUTRAATNISITLNDS

wiantuwUseaniuseausiail

A15199 1 SeAuvasiklsnialunsAny

a6 Wsdina3 SnwsiouansszAuvaIfILUs

1 Healthy behavior Very high R, High R, Medium R, Low R,
Very low R

2 Disease Very high E, High E, Medium E, Low E,
Very low E

3 Environmental quality Very high C, High C, Medium C, Low C,
Very low C

4 Relationship with family and Very high S, High S, Medium S, Low S,
community Very low S

599 2 wesnnuluaundnluksiazsesiu

3TAUVBIRINYT deydneal %4
Very Low VL [0, 0.3]
Low L [0, 0.4]
Medium M [0.3, 0.7]
High H [0.4, 0.8]
Very High VH [0.7, 1.0]
"VL" if 0.0 < var(x)<0.3
"Lt if 0.0<var(x)<0.4
Var (x)=var(x)={"M" if 0.3<var(x)<0.7 @
"H if 0.4<var(x)<0.8
"VH" if 0.7<var(x)<1.0

ASHENIBINNINNEE NS U LU AL THINTuanTnvesnINlasun1sUsEAUaNn
HanduaunInanundennsaunisn (1) uazduaggnimunlag Y0UEN YBUUY Uag A1 m Ll

a<m< b eaaunisn (2)
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n(x)
1.0 —
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04 —

02 —

Var(x)

aw#l 2 aswinisifuaun@n (membership function)

dmsutumeu fuzzification 1381 sediamansitelilfundailesdduandnnmuazsedy
ANUARILASavRwLUTARIATagNandl il Fpg1atu Aves x veeinUTIdvty il
aundnaesifandu (W) 0.3 uag (U,) 0.7 uavsziunquLase L waz M (Indniu) nua1du n1s
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waz (DP gawn) way (WS g9) wag (PR Fsn) 9Nty (RF f9 High)

u(x)
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A15eil 3 Anslwessyauguanggeenguasilsidunisiduaundn

winiines wadnviy A1y Anade u(y)
Healthy behavior Low 0.3 0.36
Disease High 0.7 0.78
Environmental quality High 0.8 0.87
Relationship with family Very low 0.1 0.14

and community

v
o

JunaUN1391 Min-Max Composition 9na19iaAuaIngiinisladiaiunis AND lu
nsuUszifiuneuntiu faddu Mamdani min axgnihlldifioruunsedunists (o) vesng
Fostoludl

Haraty) =MIn ay). ey ]| €Y
o =Min[ 4(TP =0.3), #(HU =0.7), 4(WS = 0.8), (SR =0.1) ] = Min[0.36,0.78,0.87,0.14] = 0.14

AnesunttuaniediUsznauiminime i duaiuansissedunisatuanu dmsung
FV, = qw, ila w; =1 Iy FV; = ¢; Tudunauni1ssiy lo1dnayanguiA3aveingwsias e
(@$slaeiinisuanaie) azgnaaudismeiuiioasianquinsoyaien faiduiledudng (3

ALTAUNTT OR) NandlUaunSIgaInsUNIS5ILs

Hpse(y) = Max| tingy) gy ||V €Y
auufinding N dmsumsmfiwesguamigeenenwasanuvinenguiaiovesiazngazianuu
PV andudunnuvaisaguieievesny ith Tasfl i=12,..,N dsudriledaninede
NAaNSVRIIANIUNITNITTIN
FV =Max[FV;,FV,,...,FVy |
Funeuns Defuzzification gfeafunsulasiulsmeneduadiasdoaiiaudn 1y

FlAsN5nsEUELanuuRUNTaYs WkInl

n
>
i=1
lnef z Aerfiaudauazaiunsaldlunisdndulaldfienunueaquinie (Auusslunis8a)
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$79N19 371U (AU) Sovaz

el %8 620 41.20

NI 885 58.80
374 1505 100.00
filsaUszana il 642 42.70
1aigd 325 57.30

59 1505 100.00

M19197 5 I1UIULAZTRUATUBINEIRY IIMUNANNYIDNE

%2991 U (A) Jouaz
60-64 501 33.30
65-69 469 31.20
70-74 262 17.40
75-79 162 10.80
80-84 71 4.70
85-89 27 1.80
90-94 9 0.60
95-99 4 0.30
3 1505 100.00

NAITNT 4-5 Wefinsandiuunamng nuindasergdunndunandgdadu

Soray 58.80 uazsosmandumemedndudevas 41.20 faorefifilsauszdifgeisonas
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anasion 9 Lﬁamqmﬂﬁu darnsnauvdovesiiddidinedazazanauien 9 uazdaduiy
nMslgunnfuaznsldiilsauszansi

2. HANITAATIEARIUUUATINANENSIA BT TEAUGUNNEGeD1e

NnnsAnmanuzguamigseglaglifuvunssnmansisvide saudsiwdilily
n13Anwl 3 4 dawdsvan Laun weAnssugunin (Healthy behavior) n15iAnlsa (Disease)
AMAWEWINGDN (Environmental quality) AnudsfusiunsauasILar gy (Relationship
with family and community) Hamsilasgiszdunuamigenglunsiasiulinafmad
6

NNA13a7 6 lefinsanszdvanurguamgeengvesiuUstiduazseAuguan
a5 M3RsaduUsinivoueniasandisesnifuaesdldunduusiuuinds
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‘anﬂﬁiu's’j‘dﬂﬂw 379 505 29.57 38.41  23.19
(Healthy behavior)
nsifialsa 1535 37.34 32.49 1216 2.66
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AN MEIINEoN 651 2399 3110 2073 17.67

(Environmental quality)

AMFuRuSiuATaUATILAZ YUY 9.04 14.02 2977 2372  23.46
(Relationship with family and
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#UNINUIATI (Gross health) 8.67 20.10 30.73 2376 16.75
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Abstract

This research aim to develop oil palm production of farmers in Nakon Phanom
for increasing yield. The trial of oil palm technolosgical production conducted in oil
palm orchard of farmers at the age 6-9 years iin Tha-U-Then and Phonsawan District
from 2019 - 2021. The results of soil and leaf analysis showed the pH were in the range
of moderate to highly appropriate level, organic matter was in the range of low to
highly appropriate level. The nutrient, phosphorus, potassium and magnesium were
lower than appropriate level both in soil and leaves. The DOA method, fertilizer
application based on nutrient analysis of oil palm leaf and watering in dry season were
demonstrated to compare with farmers’ practice. We found that in the 1 2" and 3™
year of the research oil palm of DOA method, both fertilizer and water application
gave the yield average at 2.13 2.73 and 3.12 ton/rai, respectively, more than the yield
of farmers’ practice at 14.5 12.8 and 9.51%. The DOA method, which only fertilizer
application showed the yield average at 1.62 2.30 and 2.32 ton/rai, respectively, more
than the yield of farmers’ practice at 13.1 22.7 and 18.8%, respectively. The result
showed the fertilizer application and both of water and fertilizer application were used

to increase oil palm productivity in Nakhon Phanom Plantation.

Keywords: oil palm, increasing yield, Nakhon Panom Province, fertilization based on

leaf analysis
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1. MeARTEERuTLazn1HEn

uinsNsEefTesk 7 Weu sndunusisinzan (ddesndn 8 Wew) mavemiy
5 oy sndunasivsnzan (sifu 3 o) sunevigmu sunelnuassd daiaunaswu 1
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Fevneaminvhy inwasnsiadendgninduhsiuluiiuidingn esniduivdusuiianm
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AN 1 Soil biochemical and the nutrient in oil palm orchards of trial plot, A: soil pH, B: organic

matter C: available phosphorus D: potassium E: magnesium (Mg) (mg/kg), F: calcium 2019 —

2021
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Nitrogen (%) in oil palm Phosphorus (%) in oil palm
compared with critical value compared with critical value
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3 0.2
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T @852 38383 § 2852 322K2§
g g
N leaf% ------- critical N Pleaf% ------- critical P
A B
Potassium (%) in oil palm Magnesium (%) in oil palm leaf
compared with critical value compared with critical value
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A 2 Nutrient in oil palm leaf of trial plot compared with critical value, A: Nitrogen

(%), B: Phosphorus (%), C: Potassium (K) (%) and D: Magnesium (%) in 2019 -

2021
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15197 1 The growth characteristics of oil palm of DOA method and Farmers’ practice
in trial plot in Nakhon Phanom province in 2019 to 2021

Year 2019 Year 2020 Year 2021
Growth management
DOA Farmel %-+/- DOA Farme 9.4/- DOA Farme 94/
Total of fronds water 420 410 244 38. 36. 55 36. 36. 0.0
fronds t-Test ns ns ns
no water 37.8 382 - 33, 31. 64 38. 37. 26
t-Test ns ns *
Frond water 4.47 4.50 - 4.6 4.7 - a7 47 -
length (m.) t-Test ns ns ns
no water 474 458 338 46 43 59 49 48 29
t-Test ns ns ns
Number of leaflets water 293. 289. 143 30 30 03 30 30 0.3
Leaflets per frond t-Test ns ns ns
frond no water 299 300 - 29 29 15 31 31 06
t-Test ns ns 30 30 03
Leaf area water 651 6.09 686 87 86 09 68 64 6.0
(m.?) t-Test ns ns *
no water 6.61 595 11.1 79 83 - 69 65 6.7
t-Test ns ns ns

Note ; number of watering plot in 2019 = 5, 2020 n = 7 and 2021 n = 17 and no watering plot in
2019 =23, 2020 n =9 and 2021 n = 11

ns is not statistically significant, *statistically significant (p<0.05)
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The oil palm yield (ton/rai) of DOA method and farmers practice, which

water and no water application in 2019

no water application
2.71

water application

—DOA -=-Farmer -~ NKP

2 3 4 5 6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Al 3 Yield of ol palm of DOA method and Farmers’ practice of trial plot which

water and no water application in Nakhon Phanom province in 2019

The oil palm yield (ton/rai) of DOA method and farmers practice, which

water and no water application in 2020

water application
s 3.47

no water application

Al 4 Yield of ol palm of DOA method and Farmers’ practice of trial plot which

water and no water application in Nakhon Phanom province in 2020
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The oil palm yield (ton/rai) of DOA method and farmers practice, which
water and no water application in 2021

water application 4.32

no water application

——DOA ---Farmer NKP

2 2 a4 5 & 7 8 9 10 11 12 13 14 15 16 17 1 2 3 4 5 6 7 8 9 10 11 12

Al 5 Yield of ol palm of DOA method and Farmers’ practice of trial plot which

water and no water application in Nakhon Phanom province in 2021.
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A15197 2 The inflorescences, Sex ratio and yield of oil palm of DOA method and Farmers’ practice in trial plot in Nakhon Phanom province in 2019 to

2021
female inflorescences male inflorescences Sex ratio Yield weight of bunch number of bunch
year management per tree per tree (%) (ton/rai) (kg) per tree
DOA Farmer %-+/- DOA Farmer %-+/- DOA Farmer %+/- DOA Farmer %+/- DOA Farmer %+/- DOA Farmer %-+/-
water 8.26 5.63 46.8 7.19 7.18 0.05 52.6 43.65 20.5 2.13 1.86 46.8 6.93 6.96 -0.50 134 117 147
t-Test ns ns ns x* ns *x
2019 no water 7.50 6.63 13.1 6.07 6.34 -4.33 53.21 49.16 8.24 1.62 1.47 13.1 6.58 6.64 -0.87 105 942 112
t-Test ns ns ns x* ns *x
water 8.46 6.79 24.5 6.92 6.50 6.41 54.9 51.3 710 273 242 1279 144 13.9 418 928 820 132
2020 t-Test * ns ns ns
no water 7.89 6.43 22.7 6.82 6.91 -1.21 53.7 48.1 11.6 2.30 2.06 22.7 13.4 14.2 -5.6 785 6.13 28.1
t-Test * ns * *
water 11.0 10.1 8.91 9.10 9.74 -6.57 52.8 52.4 0.81 312 285 9.51 14.6 15.1 -323 928 820 132
2021 t-Test ns ns ns *x*
no water 12.3 8.70 41.4 7.47 11.2 -333 59.1 46.5 27.1 2.32 1.95 18.8 13.2 14.8 -109 785 6.13 281
t-Test ns ns ns ** ns ns
Note ; number of watering plot in 2019 = 5, 2020 n = 7 and 2021 n = 17 and no watering plot in 2019 = 23,2020 n = 9 and 2021 n = 11
ns is not statistically significant, *statistically significant (p<0.05)
A1319% 3 Income, profit, cost and BCR of DOA method and Farmers’ practice of trial plot in Nakhon Phanom province in 2019 to 2021
income Net profit cost unit cost by product BCR
year management (bath/rai) (bath/rai) (bath/rai) (bath/kg)
DOA Farmer %-+/- DOA Farmer  %+/- DOA Farmer  %+/- DOA Farmer  %+/- DOA Farmer  %+/-
water 8,938 7,826 14.2 4,216 3,407 23.76 4,407 4,297 2.55 2.16 2.35 -8.42 1.95 1.79 9.10
2015 tTest *x * * * *
no water 7,504 6,857 9.44 4,172 3,615 15.4 3,332 3,242 2.78 2.22 2.39 -7.39 2.22 2.08 6.62
t-Test ** * ns *
water 11,461 10,162 12.8 6,003 4,858 23.6 5,458 5,303 2.92 2.03 2.24 -9.43 2.09 1.90 9.57
2020 t-Test ns ns ns ns *
no water 9,669 8,645 11.8 5,350 4,593 16.5 4,319 4,052 6.60 1.89 1.98 -4.86 2.24 2.13 a.74
t-Test * ** * ns ns ns
water 13,109 11,971 9.51 7,164 6,458 10.9 5,945 5,513 7.83 1.93 1.96 -1.27 2.20 1.88 16.82
soa1 tTest . *x *% ns *%
no water 9,726 8,189 18.8 5,543 4,462 24.2 4,183 3,727 12.2 1.84 1.95 -5.93 2.33 1.92 21.5
t-Test ** ** - ** ns ns
Note ; number of watering plot in 2019 = 5, 2020 n = 7 and 2021 n = 17 number of no-watering in 2019 = 23, 2020 n = 9 and 2021 n = 11

ns is not statistically significant, *statistically significant (p<0.05)
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a5197l 4 Oil palm yield of oil palm of DOA method and Farmers’ practice of trial plot
in the range of level, high, moderate and low, Nakhon Phanom province in

2019 to 2021

2019 2020 2021

Level of number yield number yield number yield

yield  >f orchard (%)  (ton/rai) of orchard (%) (ton/rai)  of orchard (%;  (ton/rai)

DOA =armer DOA Farmer DOA Farmer DOA Farmer DOA Farmer DOA Farmer

high 179 357 272 302 438 438 302 268 714 500 308 3.02

moderate 143 179 219 218 313 188 237 220 214 321 234 225

low 643 857 133 131 250 375 183 171 714 179 180 1.78

Note ; number of orchard in the year 2019, 2020 and 2021 were 28, 16 and 28 orchard, respectively.
The range of level, high: >2.50 ton/rai, moderate: 2.00-2.50 ton/rai and low: <2.00 ton/rai.
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