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Abstract

This research has the objective to reduce of bacterial wilt in ginger (Zingiber officinale).
Field trials were conducted in Ban Pong Kwang, Pong Kwang Subdistrict, Phu Ruea District,
Loei Province, Thailand, from 2022 to 2024. Test method : the soil was sterilized by applying urea
at 80 kg/rai mixed with lime at 800 kg/rai (1:10 ratio), broadcast evenly, plowed under, and covered
for at least three weeks. The soil was then opened and ridged for planting. Ginger rhizomes were
soaked in a suspension of the antagonistic bacterium Bacillus subtilis BS-DOA 24 at 50 g per 20 L of
water for 30 minutes prior to planting and spray every 30 days after planting. Remove diseased plants
from the plot and sprinkle them with urea mixed with lime in the holes at a ratio of 80:800 Kg/rai.
This method was compared with conventional farmer practices under similar environmental
conditions. Test results found that, Ginger wilt disease was found to occur in 56% of cases in the the
test method and 94% in the farmer’s method. The average yield of the Test method was 7,753 kg/rai,
significantly higher than the 5,589 kg/rai obtained by the farmer’s method (p < 0.05). Production costs
decreased by 5%, resulting in a 45% increase in net income. These results suggest that this integrated
approach can be recommended to ginger growers in Loei Province and similar areas to reduce

bacterial wilt and improve production efficiency.

Keywords: Ginger, Bacterial wilt, Integrated technology, Biocontrol, Disease management
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Abstract

Fungal infection is one of the serious problems found in the pod of sweet tamarind which
degrades their quality and shelf life.Therefore, this study is aimed to investigate the optimal calcium
chloride foliar application reducing fungal infection before and after harvest in the pods of sweet
tamarind cv. Si Thong. It was found that sweet tamarind treated with 0.5% calcium chloride three
times before harvesting three months had the highest total yield per plant 26.89 kg per plant, pod
weight 39.56 g and pod length 18.16 cm. In addition, sweet tamarind treated with calcium chloride
had higher firmness and peel calcium content than other treatments. However, the quality of sweet
tamarind such as soluble solids, titratable acidity and vitamin C were not statistically different among
treatments. After storage at room temperature 30 = 2°C for three months, sweet tamarind treated 0.5%
calcium chloride three times before harvesting three months had the lowest fungal count of
1.0x10° CFU/g. In terms of economic returns, sweet tamarind treated with 0.5% calcium chloride
three times before harvesting three months had the highest income of 43,024 baht per rai and profit
increased by 26.22% when compared with the other treatment. Therefore, foliar application of 0.5%
calcium chloride three times before harvesting three months was highly effective in increasing yield

and reducing quality loss of sweet tamarind.

Keywords: Sweet tamarind, Calcium chloride (CaCl,), Fungi, Postharvest quality
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Abstract

This research aimed to evaluate the biophysical and psychological impacts of natural disasters
on waterfall-based tourist attractions within Namtok Yong National Park, Nakhon Si Thammarat
Province, and to propose sustainable management strategies. The study employed Sensory Evaluation
combined with descriptive statistical analysis, with field data collected from 400 tourists using
proportional sampling and time interval sampling methods. The findings revealed that most waterfalls
(6 out of 9) experienced moderate levels of biophysical impact. Khlong Chang Waterfall exhibited
the highest average impact score (3.18), whereas Nan Pliew Waterfall had the lowest (1.39). The most
severe indicators included tree falls caused by heavy rainfall (3.52) and the collapse or death of large
trees (3.33). Soil and water-related impacts, such as soil erosion and turbidity, were observed
at moderate levels. In terms of psychological impacts, the majority of tourists (68.89%) showed low
awareness of disaster-related effects despite evident signs of environmental damage. Overall,
the study highlights the vulnerability of waterfall ecosystems to natural disasters, as well as the gap in
tourists’ risk perception. Policy recommendations include restricting environmentally disruptive
constructions, developing educational materials on natural disaster impacts, and enhancing
community participation in resource management. These measures aim to strengthen the foundation

for sustainable ecotourism development in the long term.

Keywords: Impact, Natural disasters, Waterfall-based tourist attractions, Namtok Yong National Park
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This study aimed to (1) survey tree species and evaluate the potential of riparian trees along
the Pak Phraek Canal in Tham Yai Subdistrict, Thung Song District, Nakhon Si Thammarat Province,

Abstract

(2) examine the factors influencing their effectiveness in preventing riverbank erosion, and
(3) compare local residents’ perceptions of tree potential. A mixed-methods approach was employed.
Physical data of riparian trees were collected from 10 systematically sampled sites. Tree potential was
assessed using a weighted scoring equation based on three criteria: (1) root system stability,
(2) hydrological tolerance and erosion resistance, and (3) ecological and socio-cultural value. In
addition, perception data were gathered from 63 canal-side households and analyzed using
percentage, mean, standard deviation, and t-test. Results revealed that riparian trees were present in
only 6 out of 10 sites. The most common species included Sandoricum koetjape, Dipterocarpus alatus,
Calophyllum inophyllum, Lagerstroemia floribunda, and Alstonia scholaris. The overall potential
score was at a moderate level ( X = 3.40), indicating that riparian trees provide both biodiversity
value and erosion control capacity. Native species with diverse root systems and tolerance to
waterlogged conditions-such as Hopea odorata, Barringtonia acutangula, Syzygium cumini, and
Lagerstroemia spp. were identified as the most suitable for riverbank stabilization. Local residents
demonstrated high awareness and understanding of the ecological and socio-cultural functions of
riparian trees. Root architecture and hydrological tolerance were found to significantly influence tree
potential (p = 0.01). The findings highlight the importance of selecting native, root-stable species for

sustainable riparian restoration and community-based conservation.

Keywords: Potential, Canal-side trees, Bank erosion prevention, Thung Song, Nakhon Si Thammarat
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Abstract

Testing for pesticide residue is a necessary step in the food safety production process.
However, testing is complicated, time-consuming, and costly. Therefore, this research aimed to
develop a simple and rapid method for pesticide residue detection. This study aimed to select
DNA aptamers specific to carbaryl and cypermethrin for the development of an electrochemical
aptasensor-based detection system. Carbaryl and cypermethrin standards were used as aptagen targets
during aptamer selection via Systematic Evolution of Ligands by Exponential enrichment (SELEX)
and indirect enzyme-linked aptamer assay(ELAA). A total of 13 and 22 DNA aptamer strands binding
to carbaryl and cypermethrin, respectively, were successfully isolated. Among these, the carbaryl-
binding aptamer Car26 and cypermethrin-binding aptamer Cypl26 were immobilized onto
screen-printed gold electrodes (SPE gold) to construct biosensors for detecting pesticide residues
in vegetables. The developed aptasensors demonstrated low detection limits (LOD) of 0.049 ppm for
carbaryl and 0.044 ppm for cypermethrin. Compared to conventional chemical analysis methods, this
electrochemical aptasensor offers lower cost, digital quantitative output, and user-friendly operation,

making it a practical tool for rapid on-site screening.

Keywords: DNA aptamer, Carbaryl, Cypermethrin, Pesticides, Biosensor
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CTTGCAAGCTTGTTCGAGCCAG-(N,)- TCGGATCCGCTATAGTGAGTCGTATTA-3 (BIONICS,
South Korean) #11)5zne1 dwiiand lo Induuuguimnu 40 wed (N,,) oguinmnalves DNA
aptamer muummmumamﬁmmuuJuamuuaﬂaIa”lm@mmmwuﬂ‘%mmma”lwmm 1835
PCR 743 forward primer (AptF), 5-TTTCTGCAGGTCGACTAATACGACTCACTATAGCGGA-
3, reverse primer (AptR), 5-AAAGAATTCAAGCTTGCAAGCTTGTTCGAGCCAG-3' W03 1ag
danT12 131103 AptRBiotin [(biotin)-5-AAAGAATTCAAGCTTGCAAGCTTGTTCGAGCCAG-3]
#1115UAA biotin NUa18 5° Y99 DNA aptamer

1.2 miﬁmﬁaﬂ?}Lﬁd)mmwﬂmmag‘ﬁj‘i’umim%m‘%a/“lcmwaiw?u #1835 SELEX

AadenAB eIl Nes NI VA VAT INATTIMASLISA (carbaryl) tay lsmeasmmsu
(cypermethrin) 31AASY ABUBLEYAINDS MI8ITAANLAY SELEX ¥0d Hall et al. (2009) 311474
15 500 Tasthads@dueueauues 1 w1 Tuluaas wiaza1elu Phosphate buffered saline (PBS:
Sigma, USA) M1A1 Tween-20 [YUYU 0. 05 wofidud U513 100 "lﬂmam (PBST) Aungaiviqi
95 DarIAITeE U 5 WA ez urhudatud w10 il mﬂuu mumimmmumﬁmm/
lapmwosmmsuio § uaaﬂimaam a3 10 lulasdas wéi 200 seudowi Nguvgiivies
Lﬂunm 1 ‘mhlﬂ mamﬂaauu Vlvaspm 500 (GE Healthcare Sweden) 7T Molecular Welght
Cut Off (MWCO) 30 nlasaau mumammammm 13,000 OUADUIM Lﬂunm 30 Wl
&19neduiidie PBST Y311as 1 Tadans mmmmwumu Funa 30 1A ¥dh 3 %e azane
aptamer-carbaryl/cypermethrin complex pannAeaNt ade PBST Usinas 100 lulnsdas
11 aptamer-carbaryl/cypermethrin complex "lﬂmmﬂ‘%mmmaﬂ;]m 1 PCR lagly 1X GoTaq®
Colorless Master Mix (Promega USA) uazlnswes AptF iuay AptR umazﬂafmuﬂm@mmﬂu
mumaumimﬂgﬂimmu o guugll 95 BIRUFAITOA 120 IUIT MWAY 15 TOUVDIGUHAN
95 DIAEAITHA 30 IUIN (denature) QUIKNN 55 DIAUYATYA 30 IUIN (annealing) HOLYUNYI
72 IAIBAITO 30 IUIN (extension) HIHANAAIIN PCR NAADUAIEIT indirect ELAA 1ag
aaua991nI5015v04 Barthelmebse et al. (2011) Tﬂﬂ‘lﬂfmsumﬁmmimm/llmwasmmu
waevasluvguuednia ELISA uf5ouieusuiivives nafudungias e uedawesii
ﬂumiumamumimm/‘lmwmmmu uazAanaINaleny SH muilate s° i lindevas
uuuwumﬂﬂﬂwwnWﬁﬂiuaumﬂwm (SPE gold)

2. mvinnyansgeumivisalumwedmmdudtamaiin Electrochemical aptasensor
2.1 MIANAAI0819NYAN NG High water and chlorophyll content

AInnzimsiuanfavesmsdumainguessunTueanea Tasldaziuiluiiydunmu

ﬂ’dll ngh water and chlorophyll content ﬂ?flmﬁlmihﬂﬁﬁwyﬁlﬂﬂiﬂu‘]ﬁﬁ?u A07% QuEChERS

mm‘ﬁmm BSI (2018) Ipsd1adiednanzthliiazea wugﬂuﬁvumﬂq swadunazlulasld5e

nniu il azBeadhanieaiudiois thdeduiituuda #1 10 nu lalu centrifuge

tube YU 50 WAAANT ANAITATANY acetonitrile YFN1AT 10 Uaaans Uachldatin werde

vortex mixer U1 1 U1 1AW magnesium sulfate (MgSO,) 31U 4.0 N5 sodium chloride (NaCl)
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911U 1.0 NTU trisodium citrate dihydrate (CHNa,0,) 11U 1.0 NTY 1182 sodium citrate dibasic
sesquihydrate (CBHNa,0,) $113 0.5 03w uddtardh wewse delionui mudoviids
vortex mixer 1 1 W17 1 liiuanazneuiinnudisey > 3,500 seudewi WM 3 Wd
gamIazaededeaIuUL U3inas 5 Jaaans lalu centrifuge tube YW1 15 ndAans il
Dispersive-SPE clean-up VI‘Uiii] magnes1um sulfate (MgSO,) U5z1a1 0.9 n5U tag PSA Uszanu
0.15 03y Yarh1¥aiin uduverdre vortex mixer w1 Wi h'ldiuanazneuiiniudasen
> 3,500 TOUABUIT WU 3 U NTBIATHIU syringe filter (PTFE/Nylon) Y11 0.2/0.45 T 1nT1i03
adduwaeaving 1.5 faaaes 1 lUSnseimiSinamsdienies Zensor Simulator AC
Impedance §' U ACIP100 (Zensor, Taiwan)

=2 a ad o s A s a g A ¢~
2.2 ﬂTiElﬂ@]ﬂﬂl@uL@L!ﬂﬂ@"Illlfi]59]ﬂfﬂiﬂ"Ii°U1ia/ll“]ﬂfW’E]ﬁL‘JJV]?UUHQI'J“V\W\I"IW?JW?TT\?HVI@Q
(Screen printed gold electrode; SPE Gold) MuIsaaulasvues Naghshbandi et al. (2022)

drai il SPE Gold dheissosdrausiu lWihaiia Atomspheric Pressure Plasma
(Creatlng Nano Technologies, Taiwan) Tagldanuisalumsauny 30 TaawasaeIui tag svee
W14 6 Haawas 91Ny ﬂﬂﬂmaumuaﬂmmmmuwumamsmia/llcmwmmmmmmqmﬂms
QY Thiol (SH) mnmuﬂma 5 ypuduAB ey mmwmu 4 lulasTua 15109
3 Ulﬂﬂmm asuui i SPE Gold ddesliiusts et lfhdanhnduisieinleseu
mﬂuu 1A BlockPRO™ 1 Min Protein-Free Blocking Buffer (visual protein, Taiwan) Usung
10 Iy Tnsaas asuuaa Il v s wid Lgaz’g'wﬂiy’a”lwﬂﬁw a1l SPE Gold fuadou
muduenolauueiaemiviia/lanefumiuiiguuail 4 osuaaioa

A v

(% <] @ J a
2.3 ﬂ’liﬂﬂlaﬂﬂaLQUL@LL@ﬂﬁqluﬂiﬂﬁ]ﬂﬂﬂﬂ'ﬁﬂ'ﬁa/ulcmwailuﬂiu

“lf%'ﬁgﬁumu@ﬂmm%&siaﬂ1§°_uﬁa/”lmwaimmwmaﬁ"w siiaaz 3 1§u 1AUA Card, Carlo,
Car26, Cypd9, Cyp71 Hae Cyp126maauamum"lv1ﬁ1 SPE Gold 1hansanasgiuansuisa/lam
95N ‘I/I!i]@i]”lﬂu binding buffer (1 mM MgClz, 140 mM NaCl, 2 7 mM KCl, 0.1 mM NazHPO4
and 1.8 mM, KH,PO, pH 7. 4) leliJle‘L! 1 uaaﬂimaam ﬂﬂ@ﬂﬂ\iﬂuﬂlQUlWﬂT SPE Gold ‘VI!ﬂﬁ’E]‘Uﬂ'JEJ
Auolamesunavidy mf'mmﬂm’mfﬂ@mmmauwgmuwnmﬂﬂﬁw (Electrochemical Impedance
Spectroscopy; EIS) #81A304 Zensor Simulator AC Impedance ’3:' U ACIP100 (Zensor, Taiwan)

. o aan A g 4
2.4 fﬂiﬂWﬁﬂ"l’w‘ﬁlﬁiﬂzﬁﬁJGlL!ﬂWi‘V]T]J;]ﬂiEJTWJ@Q@LE’JUL@LL’EJ‘]JGHLN@S

mﬁﬁﬁ'ﬂﬁ%ﬁﬂﬁ“lﬁ'mﬂ%’a 2.1 avmﬂsfhﬂ acetonitrile GT'Nf'Nwam'amﬁﬁ'umil,ﬂmmmmﬁgﬁma
wetlauues mﬂaamauum”lvxlv’h i)ﬂﬂfumaummamsﬁﬂmmwwn Tudan 1:2 uag 1:4 NAY
mimmmu"lcmwasmmu Wity 1 inandudeans viseaasuutalilih SpE Gold nndeudea
weaed tuuu 30 Wi ddanindutlsreinlessu cnu“lmmq ummm"lwv’hmnﬂmmm
Zensor Simulator AC Impedance § U ACIP100 (Zensor, Taiwan) ﬁnﬂuummﬁ 1lans’ mmauwgmum
maad vl (Electrochemical Impedance Spectroscopy; EIS)

] I 9 = o @ o ~ Y] a J Aa 9

2.5 MIHIFIANU WA UAT Llﬁgﬂ']GUﬂﬂ']ﬂﬂﬁ']q@ﬂﬁnﬂﬁﬂﬁi')%')ﬂlmgﬁmi'lgﬁﬂﬁu'lﬂlulﬂ
4 a 4 a o @
Ghéﬂ'ﬁ@]ﬁ'J%ﬁ'ﬂ‘ﬂﬂ15‘]J13ﬁ/]1“]il1/‘|ﬂitﬂﬂiuiuﬁ'ﬁﬁﬂﬂﬁ%ﬂﬂ

mﬂJﬁﬁﬂJWﬁﬁWUﬂ13‘1J'Iia/]l"b’l,W’é]ﬁ!JJ‘ﬂﬁucl,ﬁNﬂ’NilL"ll3J5U°L! 0.1, 0.2, 0. 3 0.4 118 0.5 VAN UAD
ans 1uﬁ1iﬁﬂﬂﬂ1ﬂ1/‘l°])'wﬂ1/]ﬁlﬁ]%1\‘111&1&1ﬂau A1 1:4 WElﬂa\‘i‘]JuLLNH"U’JU],V\Iﬂ'ILﬂa'E']‘]Jﬂ’JEJﬂLE]uL’E]
LLE]‘IJ@H!JIE]ﬁ@]’i)ﬂﬁﬂﬁa/\l“]ﬂﬂ/‘lﬂiliﬁﬂiu VLU 30 W ﬂ%‘lﬂ’quﬂﬁuﬂiWﬁﬂWﬂq@@ﬂu G])"]JIWLL‘I’N
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Lla'N]f]ﬂl')uh\lﬁ']!slﬂﬂﬂmﬁﬂﬁﬁiﬁﬂﬁﬂﬂﬂ%u’lmﬁ’]ﬁﬁ']ﬂﬂlﬂ’]\‘lﬂ’]ilﬂ‘]&l@]iﬂ’]ﬂﬁu']ll (Zensor Simulator AC
Impedance 311 ACIP100) mﬂuu ')Lﬂi’]”ﬁlﬁi]’]mﬂ’lﬁﬂ’]ia/vlcﬁw\l@ﬁliﬁ/ﬁu ﬂ')flﬂ'l'i')ﬂ‘ﬂ’l EIS mm
EIs 714591218 afnswhinasgiuuaziuamyanindunse (linearity range) AUa
mﬂﬂmﬁﬂ%mmmm’m’m% (limit of detection: LOD) tiag ﬂlﬂi}m@mﬁmmmmmaumﬁmm
(Limit of quantitative: LOQ)

[

M31)5ziiumm LOD uaza1 LOQ l#auns91n3184114ue4 Ellison and Williams (2012) #a

LOD =3.3x0 LOQ =10x0
b b
1o O AD A1 residual standard deviation YOIFYYIUMIAOV AU

o 9 % Y [y YRR 4 1 [
b Ain ANFUveNFUAeUEY FazieuanuduNuTIzHINTYyaaTUMULazaN Ve
. . )
LG I PR A,

wanazoNilse (Result and Discussion)

v A A g d A v d a
1. ﬂ15ﬂﬂ!’s’lﬂﬂﬂ!ﬂu!@!lﬂﬂﬂ]!uﬂi‘ﬂﬂﬂﬁ1ﬁﬂ151J1§ﬁ/‘1°lf!1"|6ﬁ!3~17151-!

A v

Aadonaduoelauues NTUAUMS IS/ lsneSum3u dremaiin SELEX 1azds indirect
ELAA wuasuenelauueifmumssadenamsasuiuansinasgumiuizalsmesamsy
& SudenmBueuelnmesfsusuasuisalanesunsy ANAY SN ration WA 2 TIUIU
6 1 ldun Adwenelawesdemsuiia Car4, Carl0, Car26 uawalgumuaﬂmmagﬁia
lawesum3u Cyp4a9, Cyp71 wag Cypl26 N iAsuenela e Sudazidu asannuia il
SPE Gold tilednsizdmssuiumsuisa/lamesumiu Iﬂanﬁwmauﬂuuwzwaiﬂﬁmwma
MNATIIY nna1 EIS Gummmmmumiuwia/”lmwaimmu didunna EIS veniled
viunaash asweuolnime uni lihaunsasusunsuita/ lamesumiuld minmmaans
WU AduenelauuesivuiunIfui3a Card, Carl0 1y Car26 NAdyia EIS U99113a579
sumsuisaniimles Wiy 15.27/7.13, 20.07/11.50 nag 22.57/10.20 Tulas Teviy mudiey Fadl
Aganimdaans EIS vestiilesnnidu (nndl 1n) danddueuetmmesiswnzae lamesumiy
Cyp49, Cyp71 1tag Cypl26 Ua1 EIS suaqmsm53%§’u"lmwa§zum§u/ﬁﬂzﬂa§ N 26.17/22.70,
25.60/22.81 1A% 19.50/11.00 TulnsTovy mwdeu mmmwmawmm EIS mmuﬂMasmmﬁu
Ui (Wi 19) mﬂwamimaammm‘lwmum mamau@ﬂmmm‘wmau mammum”lwﬂw
dansamuainsalumssuiuaathnneld dufuluanisell sudonldaduonolamweds
Sutumiuisa car2e uas adueneaNeIHsURY lamesun3u Cypl26 ulsznoudiodidy
war mndate 5 ldare 3° gaaaalumand 1ueiieidduiing Te Indvesmisuenela s
wilaseaduauda i 2) woh Tassa@eiidgaunsafuin nudeurhliifg loop tay
hairpin GT'NﬁJuTﬂiaa%’nﬁﬁfhufﬁf‘i’nﬂumiii"uﬁ"umiLﬂmmﬂ"lﬁ'aEimi’uwmmzm (Ellington &
Szostak, 1992)
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DNA aptamer DNA aptamer

d' J @ a A J ~ .
M 1 aalansuvesduiiuangmanil T (Electrochemical Impedance Spectroscopy: EIS)
o ann 1 < a
"IJENﬂ'li‘VI'I‘IJQﬂiEJ'IiSW’J'N?]LE]HL@LL’E]ﬂWIL?JE]g Car4 Carl0 itag Car26 ua:mammgmm?mm (n)
<3 4 J a
uagAd e laes Cypd9 Cyp71 az Cypl26 taza1suiaTgu laswesumsu (v)

A o w oa A @ a g P ' ¢ a PS
MINN 1 ﬁ1ﬂ‘U1!’Jﬂ'(?1T’E]hl‘ﬂﬂ51]f]\1ﬂL’E]u!@Ll’f]’]Jﬁ1&11’E]‘i“Wﬂ1LW13ﬂ@ﬁWﬁﬂTﬁUWiﬁ/ulG]ﬂW@‘iliJﬂiu

waansas AAUIUA (5-37)
TAATACGACTCACTATAGCGGATCCGAGTAGGTTIGGGGAAATTACATTCCATCCCTT
Carzo AAACACTCACCTGGCTCGAACAAGCTTGCAAGCTTGAATTCTTT
Cyp126 TAATACGACTCACTATAGCGGATCCGACAAAACTTCAATGAACGATCTTCCTTCCAAGTC

AAGTT AGCTGGCTCGAACAAGCTTGCAAGCTTGAATTCTTT

Car 26 Cyp 126

a ) a a adg o o P
mi 2 TnssadundAsglvesddweneauues ATUAUMIDIEa Car26 (n) Uay
lanmwesmm3u Cyp126 (v) n12¥ Iaeld 1151031 RNAComposer

2. msannganseaeumiuisa/lmmesnmiudaemaiia Electrochemical aptasensor

MATIA electrochemical aptasensor ﬁJumﬂﬁﬂﬁﬁmé'ﬂmimmmﬁ"lwﬂmﬂ%"lumii'm ZA1
vosdyana iihiimasnmssuiuszuhedidwenetauesfuthuine sufumsataiaing
i lFlumsasnimiziasmiadagily aza10820 acetonitrile «mmawaamwum"lﬂﬂmu
Avuenolaumesindeuny sxdamaTaonsadomssuveuetlmmed Tummidsonded seldihndy
Bovmsadafisindilamesumiududu | Fodnduredas 12 unz 1:4 wuh M EIS V64
asatannisinfisenadieh 1.2 fadinhasnasglamesamiu Wudu o5 Sadniu
aodns Fuiluanduduilndifeatu (it 3n) aetouldifium 5T acetonitrile ifudulu
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?f'liﬁﬂﬂ’é)ﬁ]ﬁ\‘lwaiﬂﬂﬂuﬁ’ﬂﬂ'ﬁi]iJiWW’JNﬂL’E)ULE]LL@ﬂWILNE]i uaﬂmaﬂmﬂmm& (target molecule)
UHWHN’J"U')U],V\IWW 111!"1]3‘!0;1/]?]1 EIS "’UEN?ﬂiﬂﬂ@ﬁ]'lﬂW%Nﬂ“Vlﬁ]@ﬁ]'Nﬂ’JfJu'l 1:4 Nﬂ?iﬂﬁlﬂﬂ\‘iﬂﬂﬁWﬁ
3JW]'§§11!1%LW’E]5L3JT]31! L"Ull"U‘Ll 0.25 maﬂsmaam ‘*’]NL‘]J‘Hﬂ’NiJLﬂJiJ"UHi ﬂ‘iJ!,ﬂfJ’Jﬂ‘L! (ﬂW‘l‘VI 39)
meGlﬁmmwmﬁaﬂmmmmumm acetonitrile "]f’JfJﬁﬂWﬁﬂi ‘V]UEUEN@]’J“W'Iﬁuﬁ'lﬂﬁﬂiﬂiﬂﬁi'l\iellﬂﬂ
LL’E]‘]J@]"ILII@iLLﬁuﬂ"lﬁl,ﬂﬂW‘L!‘ﬁwﬁnLW"IwﬂUhl“]ﬂWﬂiliJ‘VIiu”lﬂﬂEl"I\ﬁJuﬁlﬁ'Tﬂﬂl acetonitrile Lﬂumma Y
’E)‘l!“V]iEJ“VliJEIJ’Jf‘N GIN?Jﬂﬂﬂal,"ls)'lsluﬂ"liﬁﬂﬂfﬂﬁﬂ"ﬁ]ﬂﬁﬁi‘W%iﬂﬂW%Wﬂ (QUEChERS extraction method)
G]Nﬂ’JﬁJlfUiJle‘L!“U@Q acetonitrile ﬁQLﬂHUlﬂQTﬂiﬂﬂ’JUﬂTSWU@]’J (foldmg) ﬂl@ﬁﬂ!ﬂul@ll@ﬂ@%ﬂ@ilm"’
AAANNEDYTVRI IATIA3 19504 (secondary structure) 1Y G- -quadruplex ER) hairpin loop ﬂﬂWlﬂuGlf’J
mMssuthveeg a9 Mg (Song et al., 2012) ﬁﬁNaiﬂﬂmﬁG]E]‘]Jﬁu’eNj/lNllV\lﬁmﬂm MBI
Srethlugas 1 : 4 dunumdnylumsantSina acetonitrile No1vvianeriuse lalasiou
iw“H'J'NLﬂﬁﬂlﬁ)ﬁﬂlﬁ)umlmﬂ@'lmﬂﬁ Ll,ﬁwENﬂ\i’!?fﬂ']Wﬁllﬂaﬂl@ﬁﬁﬂWWLL’]ﬂaﬁ)ﬂJﬂNUlV\lﬂ%ﬂN 1WLWN1wﬁN
@]'é)ﬂ'liﬂ'IfJIE]1!°]Jﬁwi]iwTT'J'NWuN’J"U'JUlV\lﬂ'll,LﬁuﬁWEQWaWEJFJLaﬂIVIih],ﬁG] aﬂwaiumumﬂmmﬂwm
WA (matrix effect) "Nilﬂﬂﬁuﬂ’e)ﬂ@?]ﬂﬁﬁ@uﬂiﬂ wu Tuean vionaslsvas 0 wmmmﬁmm
E‘Tillﬂ]'lmﬂ'li’m u@ﬂﬂ']ﬂu 3181UUDY Zhou et al. (2019) ‘WU’J'I ﬂ'l'iiJE]fJﬂl@\i@’JT]'la mﬂaumm%u
methanol ﬁi@ acetonitrile 1NN 20 Lﬂ@il%u@ (v/v) lusy UU?LﬂiWWWWJ‘c’JMﬂuﬂ electrochemical
aptasensor mwﬂwamanm"lﬂﬁmmwmw Luﬂﬂiﬂﬂﬂ"ﬁlﬂﬂEJ“L!!L‘LI?NIﬂiQf’fiN"llﬂ\iLL’E)‘lJ@l"lLiJ’t)illa”
ﬂﬁillﬂ’nllﬂﬁlﬂﬂ electric double layer ‘]JL!W'J’E)!ﬁﬂT‘V]iﬂ muu ﬂﬁmﬂﬂlﬂfﬂﬁi1ﬂ1§lfﬂ’ﬁ)i]N?ﬂ§ﬁﬂﬂ
mﬂmmﬂmwmau“lumﬁ 1:4 iN'0EJL‘]JLlfﬂﬁﬂ3°]JﬁﬁJﬂai°’W'JNﬂ"liﬂQﬂ?TNLﬂJMﬂIHﬂJ@QﬁTSﬂT%ﬂﬁ@ﬁ
wﬂwaﬂummmnm% Llﬁ”ﬂ"liaﬂwﬁﬂi”ﬂﬂellﬂﬁ@n‘lﬂ1@“’@18@1!1/]581/]‘“{5]’0?“51/]N']Llﬂ]@ﬂlmﬂ@nm@i
°]Nﬁ’é]ﬂﬂa’ENﬂ‘U“Viﬁﬂﬂ']i’E]’E)ﬂ!,lf]J‘inUUG]TJ%’J@W]'JEJLL@‘]JGI"I!,"]fu!,“]i’é]iT]NLﬂll]lV\lﬁ'W]lNlﬂlﬂﬂﬁﬂlﬂﬂm
@1auﬁummmuuawmammmmﬁm (Liu et al., 2021)

fl Myquist plot U Nyquist plot

Z (imag)
z

Z (roal) Z jreal)

A 3 ueam lundy (Nyqulst plot) Y8IMINATIZH 1) TswesunIududy 1 NadnSudednslu
nsafanniaEnG oed0i 1:2 (2) nReufousulame fumIududu 0.5 Haansuneans (b)
¥) lmmeswndudud 1 Daansudeans lumsatannisindonsdiond 1:4 @) Wisuiousy
T Siumsuiduty 0.25 Jaaniusoans (b)

miﬁ%’wﬂiwwmmmummmﬁmswﬁﬂﬁuf%a/”lcmwaiw?u T¥msanaanisingy
UUN3 N Tmmmﬁmmmumimia/"l,cm,waﬁmmuimmmmmu 0.1 0.2 0.3 0.4 U8z 0.5
faan3udeans 1INHANINARRINLITIA EIS vesmivuia lamesum3y Tauiuauamumia
uduvesaivizalmmeswnsu Tao Sanuduiuiifiuduasinasatiannududuinaaoud
0.1 Haaniunoans ”lﬂimm 0.5 Haaniunoans muﬁ@ﬂumww 4 LAAIANNFUWUTTENIN
aanuduiuvesmivie/lawes N3 U@z EIS cnmaﬂymwuwmmu ﬂWﬁMﬂﬁwﬁﬂﬁﬁﬂﬁﬂJWﬂﬁ
(") =0.9911 18 0.9929 AWAINY FILAAITINMUTEINTWBITL VI LD HazA N0 I
mimauauamaﬂmﬂaﬂuuﬂawmmmmmumimﬂﬂﬁmgwﬂﬂammﬂizﬁmmw
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ﬂ'1'6?1ﬂii’ﬁﬂ@i’@ﬂﬁﬁWﬁﬂ@ﬂﬁ@”lﬁ' (LOD) uaz%ﬁi’wﬁ'@ﬁwqmmmﬁ‘imﬁwﬁﬂ‘%mm (LOQ)
IANAMIAIUIY WUNA LOD tag LOQ veamIinszimsuiza tmny 0.049 Jaansuneans
uag 0.149 aaniudoans AWAIRY 1az f1 LOD tag LOQ YOIMITIATIZH LW 5N Y 1Ay
0.044 liadnTudoans 1Az 0.133 Naaniudeans Mud 1AL mmﬁﬂumwﬂmmaﬂﬂau WU LOD
ﬂ"lﬂmmmu'e)ﬂm AU UAaNsUADANS GlNLLiJi]wﬁﬂﬂ’ﬂﬂ”mﬁﬂﬂuIﬂﬁl Liu et al. (2021) ik
fluorescent aptasensor dmdunsasnmivialuiuneiy 5 LOD dufiod 1523 wilulua
AoANT (ﬂiwmm 0.0035 Tlaanudeans) uanamanaaesluanGsel msasannitain uily
UUNINFIT wﬂmﬂﬂmisumumammmmim Sedamalian LOD  ganiimsdnszilu
mﬁawmsmmmumﬁm GlummmmanﬁEmmfmmJmmmwmmqmnmmmu 1Y HPLC %30
GC-MS C]fﬂﬂfmﬁllﬂﬁﬁﬂiﬂslﬁﬂW LOD luszau ”laﬂmﬂimaam (Smdhu & Mamckavasagan
2023) 94331 A1 LOD veumatia electrochemlcal aptasensor VIWGJJ‘L!WH‘H EJ\‘liJﬂ?mJ]lﬂmﬂﬂ UANYe
”lmlﬁﬂumﬂmqlumu ANNAZAIN 5IAG2 LAZAUNUMIIATIZHAAIAIBEIN wilugues
1A309e a1sal uaza lumsiasouaIee (Phopin & Tantimongcolwat, 2020)
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Abstract

This research aims to assess the potential of tourism resources and to enhance human resource
capacity in participatory tourism resource assessment. The study further aims to design and develop
tourism routes and interpretive programs that support the restoration and development of tourist
attractions in Nakhon Si Thammarat Province. The study employed a mixed-method survey approach,
integrating quantitative and qualitative data from a sample of 250 residents and conducting
five practical training workshops. The findings revealed that most tourist sites in the area, such as
the Inscription Stone at Chong Khoi Valley, Nop Khao Terik, and the Three Subdistrict Viewpoint,
possess moderate potential and can be further developed to enhance their distinctiveness in terms of
value, attractiveness, management, and development opportunities. Furthermore, the workshops
aimed at strengthening skills in potential assessment, plant selection, landscape decoration,
interpretive trail development, and landscape maintenance significantly improved participants’
learning outcomes (p < 0.01). Additionally, two main participatory tourism routes and programs were
designed based on actual location coordinates, with appropriately calculated travel and visiting times.
This study demonstrates that local human resource development is a crucial mechanism for promoting
sustainable tourism and can serve as a model for other communities to effectively manage their own

tourist attractions.

Keywords: Capacity Building, Potential assessment, Tourism resources, Tourist attractions, Participation

58 Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )




' NIREWINAIAWINeANENNSNeNNINsviasgad LN TREwLas iU uaYIn e 1naq NI al AadaLAIAToITNINT

-

UN¥ (Introduction)

]
A o w

1 ~ A 3 Y A a ] A ]
ﬂ']ﬁﬂﬂ\ilfﬂﬂjﬂ@LﬂUﬂaulﬂﬂlU!ﬂaE]ULﬁﬁ‘Héﬁﬂﬁ]ﬂﬁ’]ﬂmm@ﬂﬂﬁwlﬂﬁqﬂﬂ IﬂﬂlﬂW’]w@ﬂ’Nﬂ\iiusﬁﬂq

naaINgAMIUNIszINAYedlsalada-19 firuan m‘nﬂwmﬂmﬁ‘ﬂmmmmiaﬂwﬂﬂ%m 1
mmummﬂumﬂuiamﬁﬁmmmmmaﬂuﬂumaﬂﬁzﬂumiwmummmmamwwu Taommzlu
s,aJ'mimwmﬂﬂmwmumwmmmmummmsswm Ysgdamans uazimusIsy (MIned
el semalneg, 2564)

Siaunsssuay Sunialumdnldsumsdaasulifudioses Mosesduns
o3 ldnmsneaiion Taoluil 2560 ﬁﬂ’ﬂvim!,ﬁmv‘iy’wn"lm&Juawhqﬂﬁzmmaumwﬁﬁm
U 334,151 AU uazad e lasinde 1,722.75 a1uum (mummmﬁ‘wmmmuamwmamﬂ
UATATEITUTIY, 2561) SUNOYNNTEL I IAUATATBITUTIY FuiuAvilinswensms
wmmﬂ’mwmﬂwma NUFCIAUTTTU stu AanTinyuYenes Lazdalse mmﬁm 191
PUATNADNUAGUNTEIU 2 meauaimamumuanﬁimm mumLmammmmmmiwm
ITU UL UATN LAZFIBIYUNDT FIGINAMITIANIIAL wmm@ﬂmﬂui U Lmﬂmwmmﬂﬂma
"'lﬂﬂmiiJE‘T’Jui’JiJ"UE)\1ﬂuGlu°VIi:*]Qﬂ‘L!Gluﬂ”Ii”UﬁﬁTi%ﬂﬂ”lilmmﬂﬂﬂmm uawmmswmmmamuiw
fignonn Tunisdsziiuninernsnisneaiion iMen13wA106196381 (AN, 2563) Farfu
msumusmmaﬁGlgu%u“luﬂiwmumﬁmmmmmmiﬂﬂummmmmmﬂﬂﬂﬂqwu (Community
-Based Tourism: CBT) wums s nnwnaulutesdulumsiimssans uazihudwemsnens
NOUN) cwmmﬁmaﬁnmmmmmiwﬂmwuuau’diwwaﬂiﬂwuaamﬂuﬁﬁm (Goodwm
& Santilli, 2009) VMLIABINY LIUIAA mi‘wmmmamwwu (Sustainable_ Tourlsm) yariunm
auRaTTHIIAMUATEFAY  denn wazdunadey  ieatumsannfiditunayaananszny
F9aUINNIsNeaied (UNWTO, 2018)

gy mmﬁﬂym"lwmmmﬂmﬂumiﬁ’@mﬂ@wwmm ﬂwiﬁwuwaf}1a§’q§u UATINIANIS
ﬂﬂmmuumswmmmmﬂuim ﬂwwumaiwmmm Yszdiu Ansed uay 1AMINTNEINS
Roaduedaliszu Tﬂﬂmwwvslumuﬂmmmmafnwmim WWHIAUATATTITUI Y cmumwsnﬂi
mmmmmmmﬂﬂmwmgmsm”lu”lm"umi‘u3mmﬂmiamqmmwmﬁ (BY¥A, 2562) Faiu
mﬁ’mﬂﬂimmuﬂimJmﬂmﬁammf@uTﬂmmﬂﬂmumiwmmmaaﬂuﬂumimmiwmmm
Tﬂwmumaﬁuuﬁuumiwuwua wmuumammmﬂﬂwmmmwua L ADANADINUSAA N
vosfuf Iuszozen

ol:| 9] Qﬂﬂﬁm HazITMS (Material and Methodology)

m3rnnTal 1¥nsenuuRamsisaEedi (Survey research) ﬂiWﬂaumﬂﬂlauaQOmw
(Qualitative ~data) uawammﬁmm (Quantitative data) UszannsnlFlumsanndatl r‘ﬂu
Uszrsuruiiondsue. wnnsal ﬂuﬂiﬁiﬁismw ﬂaumaaﬂwqmi%’“luﬂwiﬁﬂm Lﬂuﬂiw%wum
o lue.gmngal . uﬂsﬁsﬁﬁmw mmmmmumﬂgmmi U 5 ﬂ’iﬂ adaaz liifosn
50 AU S IAMRaAY 250 A Hudamilszanns A umshse lunsad

Journal of Technology and Agricultural Innovation 59
Vol. 3 No. 2 ( July - December 2025 )




1 1 4 H
nMeREIAMAsAURe ANEN NNINeNIN SRR d LN s LA N UnaIaaEna NN snl AaudAuASATEITNI T .
ﬂTi!ﬂ’]Ji’]‘]Ji’]ileUE]JJﬂ

1. d139ua ‘lJi L‘JJuﬁﬂfJﬂ']WGllfJ\‘minJ'lﬂiﬂ'li‘ﬂ@xiﬁ/’lﬂ’]

2. ﬂﬂf]ﬂiilﬂ;]‘]Jﬁﬂ”lilW’E)WﬁllHTﬂ"lﬂﬂﬂusluﬂﬁﬂi LiJu‘VITWFJ"Iﬂﬁﬂ"li‘I/IENmEJ’JLLU‘UiJﬁ’JUSTHJ
NUM 5 ﬂi\i Iﬂﬂﬂ"lil%ﬂiﬂ\‘mﬂﬂi LiJ“L!ﬁﬂEJﬂWWﬂiWﬂTﬂﬁﬂﬁ‘ﬂﬂ\‘imﬁl’J ﬂ"lilﬁ’t)ﬂi“]fWﬁiﬂ!th
ﬁﬂﬁlﬂ?WW“Hﬂ@\mHLWﬂﬂﬁﬁﬂll@NﬂM“V]ﬁu f‘lﬁﬂﬂﬁﬂll@]\mﬂfl’]ﬁu ﬂT‘JW?‘MUTLﬁHVINLLﬁ“’Iﬂillﬂﬁ‘hﬁ@
ﬂ’JHJ‘ViiﬂEJﬂﬁT]ENmEJ’JG]ﬁJ%u Lla”ﬂ']iﬂllﬁiﬂETﬂiJV]ﬁu

3. ﬂWWuﬂﬁflTL!‘VIV]@QLVIEJ’JLW@WGJJHHG’UV]NLLﬁ I‘]JiLLﬂilIﬁ’f]ﬂ’NiJWiﬂflﬂﬁ‘ﬂENW]EJ”JLL‘]J‘]J?J
ﬁ?i&iﬂhil&ﬂﬁﬂﬂﬂllﬂﬁﬂﬂ@ﬂmEJ’.] Llﬁw%ﬂﬂ1LﬁuV]WQLLawI‘]JiL!ﬂillﬁ’é]ﬂ’nuﬂﬂﬂﬂ

msm’;ﬁ]ﬁemﬂ?mﬁaﬁi%’iumsﬁﬂm

'Jmﬁ'l mL‘UU‘nﬂﬁe‘Uﬂ’mﬁﬂemm ‘Viﬁ\i‘ﬂiﬂf@ﬂﬁ3JLG]5\T1J§]'U@ﬂ’lilW@ﬁ’lﬂ’lﬂ')’mL"]ﬂ@NuﬂlENL!JJTJ
ﬂﬂﬁeumwmTﬂElmitﬂmleuaﬁumﬂaumeEJNW‘.UiIﬂﬂVI"hJGl%ﬂamﬂmm& Lmuaﬂum ﬂmﬂﬂm
ﬂllﬂﬂlllfhﬁiﬂﬂ ﬁuﬂﬂmﬂmﬂumemﬁ U 30 AU L!aﬁunﬂ‘}’i"Iﬂ'ﬂlllslf@uu"ll@\iﬁﬁﬂf'ﬂﬂ
(Reliability) Tﬂmﬁmmmﬂwmwme (Item analysis) L‘W@Gli?‘ﬂﬁﬂﬂﬂ’)ihﬁ@ﬂﬂﬁ@ﬂﬂwiu (Internal
consistency) Ll,a‘”mu%mﬂWﬁiJ‘]Ji“’ﬁ%ﬁﬂﬁ?\hﬂ’mﬁﬁiﬂj@\iﬂi’ﬂuﬂm (Cronbach’s alpha coefﬁment)
(A9, 2543) mmmﬂmmmcwmﬁuﬂﬁwﬁwmmaﬂwmmaumﬂ (AA3A3, 2545) mﬂwmwmﬂnﬂ
GlmemmEmum ﬁ]wWﬂ'ﬁﬂH@lﬂU'l\?sU@ﬂ']ﬂﬂlﬂJ@@ﬂhlﬂLWi’)V]"Iqh/iﬂ']ﬂ')'liJLGIfﬂﬂJubluu@]ﬁwﬂ']LlfNGUu

an o A a o
FNITANUUNITIVY

’e’(hi’Ji]L!,ﬁ‘”‘]JiWLﬁUﬁﬂEJI‘IWWGIJENVI%JWEJ"Iﬂﬁﬂ”Iﬁ/iENLﬁEJ’J ﬂiwlﬁuﬁﬂﬂﬂWWIﬂEJNLGHEJ’JG]ﬂﬂJﬂTL!
ﬂTSVIENWIEJ’JLLawWGMUTLLUUﬂi LiJ‘L!ﬁﬂEJﬂTWGH?JﬂJ?JLﬁu@tluu‘ﬂ’dﬂﬂﬂa@\‘iﬂﬂwu‘ﬂ Tﬂﬂﬂflm“ﬂﬂidﬂu
‘]Jiwﬂ@‘]_lﬂﬁfl 3 9111! @NH 1)f”fﬂﬂﬂ1W@TL!ﬂmﬂW!,Lawﬂ’NiJﬂQﬂﬂ1‘1]"1]@01/]‘51/‘!817’]3ﬂ'liVIFNL“VIfJ’J 2) ANYNIN
ﬂ'luﬂﬁ‘}JiTﬂi%ﬂﬂﬁlmﬁ\‘i‘ﬂ@\imﬂl 3) ﬁﬂﬂﬂTWﬂ'l‘LlI’é]ﬂ"lﬁiﬂﬂ']iWGMU?ﬂﬁﬂENLﬂﬂ’J

2. ﬁ]mm%mumauamﬂaﬂu uawmmammmmmmu LW’E]ﬂ'IWuﬂﬁﬂWuV]‘VI@QL‘VIEJ’JLWEJ
ﬁ’@tmtauma L!,a”I“]JiLLﬂﬁJﬁ’E)ﬂ’JHJ‘H?ﬂEJﬂTﬁ/]@QH/]EJ’JLHJ‘]Jllﬁ’JUi’Jiﬂuﬂﬁwuwuﬁa\‘iﬂﬁ]QLﬂﬂ’J
uawmmmuma meIﬂ‘illﬂ'ﬁl’d’e)ﬂ’ﬂiJ‘mﬂEJ'ﬁ’J?Jﬂ‘iJGIfil“])"H‘V]‘i‘l/‘lEﬂﬂiﬂﬁ‘lﬂ’f)x‘il‘ﬂfl’ﬂu‘lﬂﬁlﬂﬂulmﬂu
ET’J‘LJTJ‘JJ hlmm PNBU ﬁuJﬂQWHﬂTﬂiﬁ ﬁuaaqwuﬂwﬂgeﬂ%uiuwuw

3. "l]ﬂEJ‘]JiiJiJ;]U@]ﬂ"IiL‘W@“WﬁJHTﬂWﬁQﬂu GluﬂﬁﬂiwLilu‘ﬂiWFJWﬂiﬂ"IiVI’ENWIEI’JLLU‘]JiJfT’JUi’JiJ
UM 5 ﬂﬁ\‘l Iﬂﬁlﬂﬁiﬂﬂﬂiﬂ\mﬂ‘ﬂi LiJuﬁﬂEJﬂWW‘VIiWEJ"Iﬂiﬂﬁ“Vlﬂ\imeTJ ﬂ"l'im’e)ﬂsl%WiimlliJ
ﬁﬂﬂﬂWWW%ﬂﬂQﬂULW@ﬂﬁ@ﬂ!!@NmJ‘Vlﬁu ﬂﬁ‘ﬂﬂﬁﬂl!@]ﬂﬂﬂﬂlﬁu ﬂﬁ‘W?’MuWLﬁ‘LJ‘VINLm“’I‘IJiLLﬂﬂJﬁE)
ﬂ’NiJ‘ViiJTEJﬂ"IiTI’ENmEJ’J%ﬂJ%u Hag ﬂﬁﬂuﬁiﬂhﬂﬂ‘h‘ﬂﬁu

4. ‘]J3wllllﬁ/]ﬂﬁ’é]‘]_Iﬂ?l"lllﬁﬂﬁ‘ﬂiw!JJ‘L!‘VITWEﬂﬂ‘Jﬂ"li‘Vl?NL‘VlEJ’ﬂ“L!‘V]’é]\iﬂuell’é]\iﬂﬁlmﬂﬂmﬂWﬂllw

5. ’JNLLNuﬁ]ﬂ‘Imﬂaﬂﬁ@iﬁ m’du miamiuwmmwmmammwumu"lmae

6. ﬂ'lﬁuﬂNﬁﬂ'liLiEJUi‘ﬂﬂWQW’N (Expected Learning Outcome) "U’t’)\iﬂaﬂﬁ@]ii ﬂwﬁu

7. ﬂ'liE]’E]ﬂ!,L‘]J‘]J!,La ﬂTH“L!WH’J"’U’E]Luf]ﬁ'lﬂlf]ﬂﬂﬁﬂﬁ@iiwﬂwﬁu ﬂ%uuﬂﬁﬁ]ﬂﬂiuﬂﬂuﬂﬁliﬂui
Gluﬁﬂﬂﬁ@ﬁwﬂwﬁu

8. ‘ﬂi LiJLlNﬁﬂ'li!,5EJ‘L!?GUENﬂauﬂﬂﬂaLﬂWﬁM181uﬁaﬂﬁﬂi tmwmmumimuaemwenﬁﬂu
L‘VIEJ‘]JmJNamiLiEJUSVIﬂ”Iﬂﬁ’N (Expected Learning Outcome) ﬂl@ﬂ“ﬁaﬂﬁﬁﬁiuﬂuﬁu

9. ’JLﬂST"‘ViLLﬂ‘”ﬁSﬂNa Nﬁﬂ"lﬁl'iﬁluiiﬂﬂ‘l/iﬁﬂﬁﬁii EJ‘“fT“L!LiJ’E)L‘V]EJ‘]Jﬂ“Uﬂ’JWZJiLﬂ?J"’U@QﬂmJUﬂﬂE]
whvane

Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )




' NIREWINAIAWINeANENNSNeNNINsviasgad LN TREwLas iU uaYIn e 1naq NI al AadaLAIAToITNINT

4

9

mi‘imiwﬁ%’am

m3aneiteya madnszideyadiuiilasldlsunsuadddisegunudsauemeans Tas
¥adanasolui '

1. ﬁammws?mm (Descriptive Statistic) Usznoudae 1) miova (Percentage) [WoaTUeY
Toyanguiresranidudoyaszauumtyafd  (Nominal scale) uazdoyaszAumIATISUAY
(Ordinal scale) 2) ANAAYIAYANIA (Arithmetic Mean) t1azANLoUIUNIATFIW (Standard deviation)
gﬁa@%ma%yaizﬁ’ué’mwﬁm (Ratio scale)

2. ADAIFI81994 (Inferential statistics) WonAdoUANNATIU

1) MINATOULUUUN (T test) Lwahmﬂﬁaummgmﬂ@mﬁmanmuuummﬂanmaﬂw 2
ﬂaumammllmﬂuaﬁimaﬂu TaelHada 1uy Paired t-test NTRVOYATZAVFI (Interval scale)
ez ToyaIYALOAIIEIU (Ratio scale) (ﬂafﬂﬂim 2545)

2) TN UUATNTZITNNVBIADIUNND ) Tagdarhmsames nannsniinaisuduly
MSAUME (D1) tazanufineuiion (TI-T8) mfmmﬁmm’mﬁvﬂwmwmmﬂuﬂiamm
melddesinanud lunmsdud lidu so ﬂiammmfmim ndamminiszeznanlaeuii
sreznamiiuni Tnasanszeznalumsneained 30 w1

wanazanUs1e (Result and Discussion)

1. ms'Eh53%amq,ﬂswaﬁuﬁ’nﬂmwmeaﬂ%’wmnsmsﬁwﬁm nﬁam5ﬁmmuaﬁiuwamdaﬁmsﬁm

mmmmmm M IAUAIAIEITHIIY nuuvdaeufiemsssund Usziamani Jamsssu
wazunaeufienFunyas “luwummmmwmﬁm 1&un fa1n1snyuYednes, oyaIsianIu
AMPUNITEIY 2, WIWVIFUNOI, UVLVATN, JAFUIIT WA, “liﬁmaaa, quémisisounionen
sagwaama lu Tagnasnunaunu m’%qqhwiauﬁm@uﬂym, eudsaianuue o

dumidsziiudnonmninensmsneuiisanuh dhemwninensmanouieveamB e,
dauluailidnenmminensmsneuierlusgavihunan ldun farvesnes mazuuu 3.24
FOIAINIAD UV UATN VAINZUUY 3.21 JAFNIIE WA UAAZUUY 3.00 FIOGUNDT 1A
AzuuY 2.93 ayasalanuihue o anzuuy 2.90 syasalanIUABLTEIY 2 T
zuun 2.86 lisandad Aasuuy 2.83 uasguinisGeujoeneauaznaamalulagndany
NALUNY 1ATBNENDUNIATUALAT TN TAUATATEITUTIY UMAzuUY 252 AwaaY il
Uszidiudnemmnineinsmsvieaiien smsoinsan laiumasiouisudazaniuil deeamnse
s liianu Taamu I8 flesnniiszaumazuulsziudnenmms ieaiieregluszauthuna
u,awfdmu‘w‘nmmmnmmwsaﬂumumm 15U ﬁﬂﬂﬂTW@ﬂ‘L&ﬂmmlmwﬂ’JWM@W]@%GU’OWISWEﬂﬂS
msyioiien shommdmmsiEmssamsundaiouiion snonmdn Temalumsannmsveufio:

muENwmmmmﬂﬁuawﬁm%ﬂﬁlu%wu Tdmsmivayunaz anuiwie lumstiewaun
Lmammmm"lmﬂ@mswwmammamm‘lﬂ

2. miﬁ’mumu”lumsﬂa%ﬁun%’wmnsmiﬁmgﬁmamuﬁdmﬁ'm gﬁamﬁﬁmmuaﬁluﬂ

HHAINB N IYHY U ?]1!5]?)%W1ﬂim T Taunsa3sssusy wuhwinmsnuzyage Ay
ﬂfwuﬂuﬂaumqqwﬂamgiuwummmmwwmm Uszifiunsnensmsvioaiion 3 FIWAUTNAANGAS
AUy Lwa“l%'“lumiwmmmimqmmmawmummmwwmm T T N—T

[

‘Viﬁﬂﬁ@liiwﬂwﬁu ﬁmiumimmmmmmmmmmu Li@\iﬂﬁﬂiwmu%ﬁ/‘lfﬂﬂﬁﬂﬁ“l/l’fNL‘V]El’J

LW’E]ﬂ'lﬁ‘VWJlL!'ILLawT‘IuV\ILLﬁaQVIENme’JGHN%u ‘W‘lJ'JTV]ﬂﬂTﬂﬁ’JL!GlWﬂ’NiJi’JlIiJE)L‘]JU’E)EJNﬂ ‘I/N‘Vi“l,!’JENﬁ!

Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )




1 1 4 i
NIRUIMAIARaANEN NNINRNNINviaRad nFIN IR LAWY usIiaaRena e iNIal AsudAuAIATs TN .

~

FLAUBUND FTAVIINAIA ﬁmmwuﬂummu mﬂuﬂammﬂmﬂmmwmumummmiﬂﬂmi
mﬁa‘umma'mmmuﬂamﬂmma nmmﬂuiwﬂﬂﬂ i]ﬂ@ﬂiill“]fﬂﬂ;]ﬂ@ﬂﬁﬁaﬂﬁﬂﬁwﬂuﬁu
S 5 nda Taetilsy mu @mms“lfmmmmﬂﬁwmuﬁﬂﬂmwmwmﬂimﬁmqmm mstaenld
nysau sy ﬁﬂﬂmwwwmﬂumammﬂummmu mIvannuAn i mswwmmummaw
Tﬂmmmammmmmsﬂmmﬂ’mwuuamﬁmmﬁﬂymumu Taeiirwazdeadi M3vUTY
mﬂgmmiﬂim 1 Boams Sinssalonslsziiufnemmemnens s iesdies § uwaﬁuqm
mqmsamammmﬂmﬁamnmﬂgmmi mmmauamumﬂgmmmmmusmﬂmmma
ata Miszdy 0.01 TAzuuu@AoMaWUIIMAY 18.24 AzuuY HAZHAZLLWIRATNOUNTOUTN
mﬂgmmﬁmmu 9.90 mﬁamumﬂgmmimm 2 Boamsidenldnssally nazdnonm
NyiesduionIanuaegiisiad uwaﬁuqmmqmia‘uiwmmﬂmiamnmﬂgmms g
ﬂauamumﬂgmmiammuﬂmﬂmmmaﬁﬂ@ N52AU 0.01 UASHUWRDINAIDUTUNIND
18.34 AZUY uawumuuumaaﬂaumﬁammﬁmﬂgmmﬁmmu 10.20 ALUUY NTOUTUIF
ﬂgmmiﬂiw 3 (FoamsiaanuAgisiend nwaamqmmamﬁmﬁmmmﬂmiamwmﬂgm
Mg mmm@u@mmm1J;]mmiamwuﬂmﬂmmmmm NTLAV 0.01 VALUUUINAIHAIDUTY
wnfm 18.58 ALUY taziing Lmumasmaumiammﬁmﬂgmmﬁmmu 9.36 miamumﬂgm
mindaRt 4 Lsmmﬁ‘wwmmumumwT1Jiuﬂiuaammwmamiwmmawwu uwaﬁquﬁ
‘vmmﬁamwmmﬂmﬁamumﬂgmms ’mmmauamumﬂgummiammuamﬂﬂmma
ata Miszdy 0.01 TAzuuLRAEMaWUTIIMIAY 18.26 AzUUY HAZHAZLUWIRATNOUNTOUTN
mﬂgmmﬁmmu 9.82 AU msamumﬂgmmsmm 5 Lsmmimmsﬂmnwﬁu KA
ﬁmm131/1Nmﬁamwmmﬂmﬁamumﬂgmmimmmauamumﬂgmmiammuamﬂm
PANFDA NTEAV 0.01 UALHUWRDINAIDUTUNINY 18.26 GENY uawm UUWIRAENOUMT
PUTMFUHTAMIININY 10.02 AZLUY DINMTHANOUITNAINGT w1 s ase lugumsldietesilo
ﬂiwLiJuﬁﬂEJﬂTW‘l/li‘Wfﬂﬂiﬂﬁ“l/l’i)\‘imEJ’J 3Jmum1114ﬂu1umaqau”lﬂuaauiau“lumifnﬂmimwmﬂi
MINDINGIVDIAUDY UANUNTBUMUNTNEINTAMITNOINY) me‘nmmﬂ’m"lﬂiumiwwm

lusuinn G]NﬂugﬂuﬁaiﬂﬁaﬂiuﬂWiwmuwgta ﬂjjwwujﬂHQWMﬂﬁ‘]Jiwl,iJuT]iWEﬂﬂiﬂ']iVlE]\‘imﬂ’J
LW@ﬂqumu“mwvxlu‘y\luﬁaqtﬂ@qmEJ')GD';Js]ﬂfl]wL‘]J“L!GIHLL'IJ‘]JGIfHGD'lIGI)"L!'E]ullﬂW@Ju']ﬂ'ﬁVI@\‘inﬂ'JIﬂﬂifJN

GIJ’EN’E]TLﬂ’E]‘QWWﬂﬁﬂ! “ﬂﬁﬂlﬂuﬂiﬁi‘ﬁiiuﬂ%@]@qﬂ

3. ﬁmuué’fumasmﬂﬂmniu?'mmmﬂmﬂm‘s‘vi'ean“iﬂ’Januuﬁduu%aﬁlun1s§1uwamdaﬁmrﬁm
S UNBYWINTBI DINTAUAIATEITNIY mﬂmiﬁﬂmmauaﬁmuwmmmmawwmmumumw
Tﬂmﬂsmammwmammmmfnmyuumumniumaﬂuﬂ;mammmm 8UN0YNATAl
SN TAUATABITUIIY HANUA § UHA FanAanmnisAg LN UREIRIY Google Map
Fanunfiiieri I&suaudion 18un Aagesnes uuwuasn T iswimua Moo
oyasaianutue e eyasalammaeunsziy 2 55miad quiniseuinwnoauas
NAANA 11 1AW UNALNY (A1519N 1)

62 Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )




' NIREUINAIAWINE ANENNSNENNINsviasEag LN R LA iU uravina e naqiinIal AsudauAsAToIININT

-

M3190 1 Anaanuivesiedrlusuneyinasel SandauaseisssuTy

S9d Foanrufiviaaiiun fifmanuiiioadies (Latitude, Longitude)
azdgn ABHA

Tl Aandesney 8.380235639178302 99.72163092675598
T2 uulwuAIn 8.130664758792434 99.82603805322894
T3 aarudianusiua 8.089323479251807 99.81155003956854
Ta  TEgned 8.132714249126472 99.86842001317353
TS auasnian uuiugetdles 8.034591475515680 99.81354927633159
T6  aydTnian uAEUINTIIY 2 8.123702708251805 99.80139864149103
17 ls8aniad 8.109399598428533 99.873770669T0680
T8 Auinaiuvuinovenuatuan B.000648646098566 99.88852394461001

wirluladna s aunannu

L3Jﬂ“V]iT]Jﬁﬂﬂ!“l/]“l/]’f]\iL‘VIEJ’JLL@“"WﬂﬂLﬁH“V]"I\ﬂuﬂﬁﬂf]\imEJ’JLL@’JLH?JTVI"I? El“"i/lNi”‘Pi’JNﬁﬂ"lH‘Vl
uag mmmmuiumamuma lag %ﬂﬁut’fﬂﬂﬁlﬂu%Nﬂ1/]1E]Wﬂ'lﬁfﬂuuWNW%WIHﬂiﬁi‘ﬁiilliW“lf
Iﬂﬂﬁl“lf Google Map TUNIIHITLEZTNINAINAINANTIAITIAT IUATNTZIZ N (GlﬁN‘V] 2)

M H ' b4
M3197 2 WA NTLITNNTEN I IUINEUNEINTG 8 LY (A el ﬂIﬁLingi)

D1 T1 T2 T3 T4 TS5 T6 T7 T8
D1 58.30 66.80 68.20 53.40 T6.40 54.70 58.50 T0.00
T 58.30 20.50 1.90 18.10 12.30 25.10 14.00 23.10

T2 66.80 20.50 24.00 7.20 5.10 20.60
T3 68.20 1.90 10.40 23.20 12.00 21.20
T4 53.40 18.10 16.40 14.20 7.30 16.40
T5 76.40 12.30 24.00 10.40 20.90 18.40 11.70
Té 54.70 25.10 11.30 23.20 14.20 15.50

T7 58.50 14.00 9.10 12.00 7.30 18.40 17.80 .

T8 70.00 2310 20.60 21.20 16.40 11.70 2830 “

mnﬁuﬁmnﬂﬁlﬂuuﬂaﬂﬁﬁﬂmm‘%ﬂiw:nm '(Tiii’JfJ' - 141) “l,umivim!,ﬁmﬁmuﬂ“lﬁ’ﬁnm
Tumsneahnerse 1 Yy mydeusyluusazaounneanedlgnanszuanag 30 i Tag'ly
wmimmaﬂumﬁwaﬂm maiuﬂﬁwmummimwuﬂimma“lcnmuwmuwclumwmmmﬂa
iaﬂu@me@mmmﬁ’mgw 30 A Tamasaoin Tusddumssadumalsunsudumamsouiion
wuniden lvlumsnouinen 1&un szeznaliifu s Falusdesu szeznaflFlunsieauiion
uAazauinAY 30 wiH Taemsmuanszeznarluasiauasndluluaaums [(3xpza
Alawns *6011i)/s0 flamasaeda Tua] + 30 wii= szeznamouiioniui @1s1af 3)

Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )

63




nIamWINAtAWNe ANENMNINENIN s e g msLN s W kAW uasiasiEng el AamdnuAIAIssINsT .

~N

v H v
msei 310A3N5202NA TUMINOUNGINT 8 LI (vuY :‘Lﬂ‘ﬁ)

D1 T1 T2 T3 T4 T5 Té T7 T8
D1 73.73 80.10 81.15 70.05 87.30 71.03 73.88 B82.50
T1 7373 45.38 31.43 4358 39.23 48.83 40.50 47.33

T2 80.10 4538 35.48 48.00 35.40 36.83 45.45
T3 81.15 31.43 44.18 37.80 47.40 39.00 45.90
T4 T0.05 43.58 35.48 42.30 40.65 35.48 42.30
T5 87.30 39.23 48.00 37.80 45.68 43.80 38.78
Té T71.03 48.83 38.50 47.40 40.65 41.63 4335 51.98
T7 T73.88 40.50 36.83 39.00 35.48 43.80 43.35 41.40
T8 82.50 47.33 45.45 45.90 42.30 38.78 51.98 41.40

[ 9 [ { o g’z ‘:y
TaglumsdadunieauaNUHINE FUAUANIUNLALTZeZa1 V1UUNIaY 2 Talsunsy
(A13197 4)

a v 9 Y] ' A
13N 4 WaﬂﬂlifﬂﬂlﬁukﬂqqIﬂillﬂjﬂlﬁum'mﬂWi‘ﬂﬂ\u‘ﬂﬂj

Tusunsudi 1 Tusunsuii 2
annu aoud FTEZNNG SPEIIAY AR Aauil sTEZNNG STEILAN
(n.) (unil) (n.x) (w1
D1 aunuduununud D1 AULTUUIUNE
UATAIEITUINY UATAIITTUIVY
T6  oydsnidmnuAleunaTzdu 2 5470 71.03 T3 YATUTEWE S 68.20 81.15
T2 UULULAEN 11.30 38.50 T1 fantasman 1.90 3143
T4 YIIYUN D 7.30 35.48 5 auATAlan U 12.30 39.23
gFaLdiag
7 138anTad 14.20 35.48 T8 AudniTdoui 11.70 38.78
fEVIDALAZEAR

waluladndaanu
VAL

T3 A TuTIEsTUA 9.10 39.00 T7 158a3ad 15.20 41.40
T1 flartioamay 1.90 31.43 Td YOLWIYLNE 7.30 35.48
T8 AudmISouineveauay 23.10 47.33 T2 UULDLHTA 7.30 35.48
aanmalulainasu
NALNY
5 suasmanuludeEdlas 1170 38.78 6 DUATIIADTUATY 7.20 35.40
UNTEIU 2
D1 aunuduuunni 76.40 87.30 D1 auruduuiunni 54.70 7103
UATAITITUTTY UATATITIUITY
573 209.70 424.33 71l 185.80 409.38

ﬁiﬂwamﬁﬁ]mﬁumq uwaua“lumﬁwmi]mﬁumﬂﬂmﬂimﬁumNmﬁwmmm mmimu
“lumﬁmu“nN1,Lawfn@auﬁﬂmimu“nN1/1‘w1'e']1ﬂ1ﬁﬂmmuwmuﬂiﬁiﬁﬁmw Taal% Google Map
(ﬂTW‘V] 1) (mvm 2)

64 Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )




' NIREWINAIAWINeANENNSNeNNINsviasgad LN TREwLas iU uaYIn e 1naq NI al AadaLAIAToITNINT

4

&1 vy, 40 WA

Google g ST - T

d' o 9 ) 1 A ~
MNN 1 mii]maummmT‘ﬂmﬂiumumqmwmmmﬂ 1

120500 8 !
ui i

fasniamu
Aones:iuz

~ annale

d' v 9 Y ' A A
MWA 2 MU TUSUATUEUN NS NOUNYIN 2

4. MyIalsziumansiBauImuUNgEH Ve IUgH (Bloom’s Taxonomy)

muwmwaa (Cogmtlve Domain) llﬂl,m N159A91 (Remembering) wmnamamwmimmﬂ
szidnaainisdsediu daaialumsinioafemnlsafiudnonmuominensmsouiion
18 mavhanndily (Understanding) difiousuansaesne hanud lunasinsysziiv
!,Lawﬁﬂﬂﬁﬂﬁi‘ﬂ‘ﬂiwLﬂuﬁﬂﬂﬂ1WﬂJ6\1‘V]iWEﬂﬂ§ﬂ1TV]’ENL°VIEn m3tszgndld (Applying) Fionsu
ﬁm13a“lcmﬂiamamﬁaJnmuﬁﬂflmwmmmwmmmwmmaﬂuwu’w nazamnIninwg
MINMTOUTHINAUWHAIN DAY mmaa“lffﬁﬂmﬂﬁm@ﬂmmmamimmmﬂwmu 1z
mmmmmmamnmﬁamumwwuumammmﬂﬂuwwmamummmmﬁ w (Analyzing)
wwTﬁmmﬁm13a'e']ﬁma“lwmuﬂmﬁﬂamwmmmwmﬂimmmmﬂﬂuwuﬂ uazfieuINYNAY
i’mﬂmwmy'mimm@wmmLmammmaﬂmmmawu mM31/5218u (Evaluating) id10U5Y
amﬁamﬁu”lma'@ﬂLmam'emmnmﬂu%ﬂmuiuwuw”lmaanwaswuwmm aufumsinld
ANUAIRIViF] Laﬁ)ﬂ‘wm“LHLE‘TH‘VINLmuI‘IJiLlﬂi11f’ff:]ﬂ’J”IiJ“rill”Iﬁlmi‘VI’tNmEJ’J"]ﬁJGImUlﬂ’e)EJNL‘mJ”I al
Tﬂﬂmmﬂﬁu"lﬂmﬂ@ummm M3a319a336 (Creating) fidrousueinsnlsziiuauesaimnse
'?Jﬂﬂf]ﬁawﬁ’qmﬂaum"lﬁ’w%"lﬁ nazdoliuijaseses s

Auiinyzidy (Psychomotor Domain) 18urt Gouu wmnamwmimmwmmﬂ%
annsalintestiomalsziiudnonmuominensmsieuiion I @onfiyiug  eunsoda
anugagiiiend lammngaunumsinunly aunsoeenuumdunie uay < TilsunsuFonumine
mﬁ‘wmmﬂwmu"l@ naz ﬁmnﬂmgaiﬂymummmammmmmmu% vildgndos aunsn
ﬂgm"l@@mmmmmmﬂmmaﬂmmmmum ﬁm1'iau,'iauﬁTﬁm‘mmﬂ@mmmumumumu
wiash ldedauilusssuna mmmﬂgm%ammaaww

Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )




1 1 v !
NIRUMMAIARaANENINNINRNINviagigad uiN sEIWILas N uaiaanenaneaiinsal AsudnuAIAIsINeNT .

~N

GE] wa (Conclusion)

wams’mﬂ‘wmw Lmammmﬂﬂummaﬂwmsm TvdaunIAisTsuny daulvajiidnenm
agluszauiunang m“lumuﬂmmua mmmﬂﬂ% MIVTHITIAMTUHaINOBNe) taz Tomd
“l,umﬁwmm Taounasiiiang LHUUGIGA un AAN9TNYUNTOIABY (3.24) UAZULIUUATD
(3.21) cmLmﬂﬂwmummmwiamlmmwmﬂislm*vﬂwm uawuiamam“lmumﬁwmuﬂ‘w
FannTaamunazsossuintouiion 1§ luowian N deandeasuianaves ULy (2563)
AAIN mammmﬂﬂummsmﬂmmmﬂmﬂﬂmwmmwmﬂﬁaﬂum UANATLUUAIIANS
mﬂsmmmwummmmmiﬂjmﬂu"luwu‘n MIAATIY wﬁﬂfjmwu,aﬂammmmmammmfn
mmmmmwﬁumwﬁwmﬂﬂﬂmuwiammmmaﬂiwmmﬁm uANSUNYeIINAMIUMS
19194 ?ﬂ‘ﬁﬁm‘lﬂﬂﬂ Wi’i)ﬁ\iE]TLl’JfJf’]?l'l‘JJﬁmﬂ’Jﬂ cmmwa“lwmuuunmalmmuﬂmﬂma 1
@uﬁimﬁiﬂuﬂW‘UNiW%U > nazl§3aiad Faaeandoty Sudsun (2565) na1i Anundon
maﬂﬂﬁqﬁmwmm uawmsﬁammmmﬂuﬂmaammmqwammﬁ'imﬂmmmmgmammmm
JERIER

mumﬁwmmmmﬂu wamﬂmiamumﬂgmmﬁm 5 Wade nuNGEnswiinnuiuag
1/1ﬂywmmuammuﬂmﬂmmmaﬁ (p < 0.01) TﬂamWu“luﬂiwmumﬂmmmﬂumﬂmmmm
UsediunSwerns uazmsdamsgivied GIN!,mﬂamﬁﬂamwmmﬂuiu%wuiuﬂmﬂuwﬂiwmu
uazf{fﬂmi1/1i”wfnﬂi”lﬂ'e')em3Jmummmmﬂuswuaaﬂﬂamﬂmmﬂmmmummﬂmxﬂiiumi
WALNMTIATHINAZAIANUYIIG  (AAY., 2564) futhn mawanniesduiiditudeana
mﬂmiwwmﬂuimmy Tumstimstams tazdagulaTununiienumassuazmaenyu
uaﬂmﬂumi@ammu Fumanaz Tdsunsumsnesfismuuiididw Tﬂﬂmmﬂﬂmmwmmq
GG TERER Wi’emmimmmi‘vElmaﬂumsmuma wﬂwmmiﬂﬂmumﬁuwNmﬁ‘nmmﬂ’m
mmwawﬂmamﬂmmwumm FELETPER A0ANRDINY ATUNMITNBUNY? (2565)NATINIMI LAY
mummmmmmﬂmammwum (GIS-based route planning) ﬂwmmwuﬂiwammwiuﬂﬁmm

'
A A

IENLMQQ‘VIE’NW]EJ’J LL’d‘”ﬂﬂi”ﬂ‘u‘ﬂi‘”ﬁ‘uﬂ"limslji’)\iumﬂi’]\iﬂ/lﬂ’) IﬂﬂlﬂWT”iHWUWWNﬂ’NNﬂﬁWﬂWEHEJ
GIJ@QVI‘JWEJ"IﬂiLLGmﬂﬂLLNuﬂ"lﬁ!alf’t’JﬁJIEJ\‘WlL‘]_luigll‘iJ

mﬁamﬂumm”lu"lmwﬂmﬂiwmmmuumyg !,mumiamaﬂgmiuu@uﬁumm
uae ‘1]@]“I/Iﬂﬂ‘iLLﬂ‘ilJLﬁWV]Nﬁ’JiJﬂUﬂ‘U%lJ“]J’H CIfx‘]L‘}JU@]’J@EJN"'UENLLH’J“I/INﬂﬁiJﬁ’JuiﬂiJ!Lﬂ‘Dﬁﬂ (Deep
Participation) G’HSJLLH’J?]W’UEN f’fiJﬁﬂﬂ (2563) ﬂﬁw‘U’ﬂ ﬂTﬁ‘WGJJ‘lH’E]EJN8\18114{5]@\1L33Ji]1ﬂﬁ1u§1ﬂ"116\1
PNBU I@]fﬂ‘ﬂﬂuGLHW‘H‘VW]JUH]'IEU’ENLLU’J?]@] uawﬂmmﬂuwﬂgm%ﬂumwmu ﬂ'li’J"l]fJﬂi\‘i‘L!
Llf’fﬂ\ﬂ‘l/imu’ﬂ ﬂTiW@JuTﬂWﬁﬂﬂuiu%ﬂ\iﬂuIﬂEJ?Nﬂ‘]JUi‘]J‘VIﬂJﬂQW‘L!‘VIL‘]J‘L!!ﬂi@\‘maﬁ"lﬂﬂlﬁluﬂﬁﬁﬁN
ﬂTﬁiJﬁ’Jui’JiJ’E)EJNLWﬁ)iQ uae f‘ﬁiJ"Iiﬂﬂ"lllﬂﬁﬂ"liwwuTﬂ"Iiﬂ’f)\‘imEl’JLGN’E]uiﬂ“]sJ‘VllI‘ﬂﬁ LANTNIN
LlawﬁlﬁﬁluclinﬁlgﬁlTJ

1915919949 (Reference)

9
[

Aaennsal NI, (2545). M3AaTziana: dmsumsise (ﬁnﬁﬂsaﬁ 2). NFUNW:
%qzﬂﬁmmﬂmﬁﬂeﬁ. '

maneuievialszmelne. (2564). enuanumssineaiednelulszma. nganna:
NI '

AFUMTNOUNED. (2565). uua‘mamiﬁ’wunmdqﬁmLﬁﬂ’;ﬁ'ﬂﬂmﬂiuiaﬁ GIS. NFINNA:
FnWALLITaINo .

Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )




' NIREUINAIAUINE AN NINENNINsviaeEag LN R LA N U uMa IR0 1NeaqiN Tl AIMIAUATATEITNINT

4

9
U

NATAS ?Jﬂ”ﬁm’?m%{ (2545). ﬁﬁaf‘hw%’umﬁﬁ’ﬂmqwaaﬂimmmg(ﬁuﬁmﬁﬁ 4). NTANWA:
ﬁuﬂﬁammniamw

sudrun U3ansal. (2565). mmmiuwﬁ%%mﬁwammﬁuifﬂmmmmuﬂﬂmmm@lmmm
woudfio lumald. Nsasisemaeaiionng, 18(1), 55— 72.

wae Saugudud. (2563). miwwunmammmﬂﬂﬂwmu“luwummmim N385
miwmuwwuua AUNINTIN, 8(2), 77-90. ,

AT WAV, (2543), mmmawmmamclumi’;%mamfmmﬁm(WMWﬂ%”m 2). NFAUNW:
Tiﬂwummwmaaﬂimwnmmﬂ

aufng qUNA. (2563). mmmmamm%muﬂ‘umiimmimwmﬂiwmau M5ANTIVOFINY,
22(3), 41—5?. .

f?n‘i’mmmij/iml,ﬁmuazﬁwﬁwﬁ“ﬂuﬂsﬁ‘%ﬁsimw. (2561). anminneunearselanms
NOUNYIVINIAUATATTITNI .

ANINNUANZNTTUMIHAIMIIATHFNIAFINUIHITIA (2564). LNUNAUIATHFNIAS
AINUUNIIA DTUN 13 (WA, 2566-2570). NFUNWA: oY,

qns1 ne lwea. (2563). m'ill’d’mi’JiJ"UEN“]ﬁJ"If“Hﬂ‘Umi%ﬂﬂﬁ!,maWI’eN!fVIEJ?J’E)EJNENEJu N33
IeFanuuardwnnany, 22(1), 45-60. '

YYD GNTUAL (2562). LUINNMINAUWHAINDAUNG TASNTUAIUTINVOIFUFU. NTAI1TNT
WANFUBULALAUNINGIA, 7(3), 25-34.

Goodwin, H., & Santilli, R. (2009). Community-based tourism: A success? International Centre for
Responsible Tourism. Retrieved from https://www.icrtourism.org

United Nations World Tourism Organization. (UNWTO) (2018). Tourism and the sustainable

development goals Journey to 2030. UNWTO. https://doi.org/10.18111/9789284419401

Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )

67




nisUs:llugagaauazganauumugainisuaanudiv:nainietas:uu
nisiamsuina=ysuvuukiugn

Evaluation of Yield and Profit of Cassava Production under
Precision Water and Fertilizer Management System

Faws u:glno" Usali Auwa’ F91ul wusiaSuua' adInua Logaau' Wsaliud 139NYIsTe?
ua:gaga juls=1asy’
Thitiporn Machikowa'", Nirut Kamchumpol', Suchanan Putthacharoenphol’,

Duangkamon Dechdorn', Porn-anant lamkhajornchai > and Sodchol Wonprasaid'

N

a191911nAlulagn 1 INan T u1ananasnAtuladgIuns AINTARAIIITANT 30000

2 griindgananfuacAailfasia sndnedumalulatigou? Aandauassngd@un 30000

School of Crop Production Technology, Suranaree University of Technology, Nakhon Ratchasima, 30000
Institute of Digital Arts and Science, Suranaree University of Technology, Nakhon Ratchasima, 30000

N

* Corresponding author: E-mail: machiko@sut.ac.th Tel : 0-44224579
Received: August 2, 2025;

Revised: Semtember 23, 2025;
Accepted: October 7, 2025

DOI: https://doi.org/10.55164/jtai.v3i2.1264


https://doi.org/10.55164/jtai.v2i2.848

' NN NUNALRALATNARBLUNULAINTTHARSTUAN AN e I sz uunNsdnI sl T e ULIws e

-

nisUssliugagaauazganauumugainisvaanudivnainietas:uu
nisiansuiuazjeuuuwkiugn

Evaluation of Yield and Profit of Cassava Production under Precision
Water and Fertilizer Management System

UNAALD

mm%ﬂuu’maﬂiwmmwaﬂiwmuwawam AUMNHANAN uavwamammummmswam
uumﬂwwmmﬂimvuumi%ﬂmiumawummmmum L‘]FJEJ‘UL‘I/lEJ‘UﬂUﬁ”UUﬂW’i‘ﬂﬂﬂﬁuma”ﬂﬂ
mmﬁﬂgummmymﬂi mi‘w@ﬁaummumﬂuuﬂmmymﬂimmﬂumiwammmu 10 n,qu
Tasusazladiiuilugg s-10 13 uasfifiavosauuandiady 18us aummiler aumiion
AUTIUNT Y wﬂuﬂmﬂaﬂuumﬂmmwuﬁi ¥9d 72 Az Gl‘Vi‘L!”ILL‘]JUH”I‘VIEJ@W]E]E]@SWEJWL’JEI"Iﬂ"Ii‘lJaﬂ
1%§wﬂﬂﬂ15ﬂﬂﬂ1iu1llawﬂﬂ 2 3% 1dun Ti: mrumﬁﬁmmiumawﬂmmmmum ey T2: 55UU
mifa@miumawﬂammﬁﬂgummmymﬂi mauﬁﬂumﬂummimmﬂ@ HAMDA LAZAMNIN
LIGLE immwammmumﬂmﬁwamumﬂmmmﬂmﬁamw wamiﬁﬂmwmmumﬂvwm
°luﬁw‘1mmiimmimuawﬂmmmmuamwawamaaa 6.91 duanls uazlesiFuduils 24.74 %
cmmﬂ’muuumimmsumavﬂﬂmmﬁﬂgmmmmymﬂsmwawamaaﬂ 5.02 AUAD I3 naz
wesisuautla 23.17 % aatlurnanaaas uﬂammuiaaaw 40.37 U2 7.07 NSUNAMINATIEN
ﬁu‘wuuawwammmuwmw ﬁuwumiwammm 2 ivuuuﬁﬂmmummm (MIIAMITUUY
uius AUNUMINER 11,211 m‘vm@”ls LAZMSIAMIANNIBINEATNTHAUNUMINGA 12,198 UNAD 15)
ummu“lmm”lﬂmaﬂ 15,915 1nee 3 qmmmnﬁﬂgummmymmmmw”lﬂ 10,848 mmm”li
HONNG wammmumaammﬁ ‘uumnﬂmsumawﬂmmmmum 4,704 11n/15 vagszuu
mifu@miumawﬂammmgummmymﬂﬁnwu 1350 maels Faaaaldifiuddnonm
mmﬁmummﬂmﬁﬁmawﬂmmmmuﬂﬂuﬂmwmawa@ HazAMAINHANAA TUMTHARNY
d1eviag

o o 1 o % a Y ]
AIALY: INYATUNUY, TSUVVUINYA, NTUATICHAUNULASHAADULNY, INHATNITITIYYDY

Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )




n19UssilUNANARLAZNARALINUIINITEARNUA U raIn e T sz LLNTsa RN s was T e UL e .

~

Abstract

The research evaluated the yield, quality, and economic profitability of cassava when precision
water and fertilizer management were compared with farming practices. The experiment was
conducted in Nakhon Ratchasima Province in 10 farmer fields, which spanned 5—-10 rai with different
soil textures (clay loam, clay, and sandy loam soils). Cassava cultivar ‘Rayong 72’ was planted across
all fields, with drip irrigation providing a water supply. Two water and fertilizer management
practices were compared (T1: The precision management, T2: Farmer practice). These systems were
compared in terms of their effects on cassava growth, yield, starch content, and production
profitability. The results revealed that precision management produced 6.91 tons/rai of cassava with
24.74% starch content, which exceeded the farmer practice output of 5.02 tons/rai with 23.17%
starch. The tuber yield from precision management increased by 40.37% and starch content rose by
7.07% compared to farmer practice. The production costs between these systems did not show any
significant statistical difference (T1 = 11,211 THB/rai; T2 = 12,198 THB /rai). The income generated
by precision management reached 15,915 THB/rai, whereas farmer practice produced
10,848 THB/rai. The precision management produced a net profit of 4,704 THB/rai, but farmer
practice resulted in a net loss of 1,350 THB/rai. The research demonstrates that precision water and
fertilizer management lead to improved cassava yield and quality, as well as enhanced economic

performance.

Keywords: Precision agriculture, Drip fertigation, Cost-benefit analysis, Smallholder farmer

70 Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )




' N9 NUNALRALATNARDLUNULAINTTHARST WA U uasn e I szLLNTsdANI s Lz T e ULIws e

-

UNH (Introduction)

Huderag (Manihot esculenta Crantz) L‘]J‘L!“W“]ﬂ,ﬁiB*ﬁﬂﬂﬂﬁ?ﬂﬂlﬂl@ﬂﬂi“mﬁqﬂﬂ mmmﬂ
ﬂiwmmﬂuwuﬂuﬂﬁwmﬁwwaﬁ u,awfmaamumﬂmawmiwmmaﬂm Tﬂﬂuwuwﬂaﬂummw
g8 aulsaell wazmandnIwIINAN 30 Auduael amnq‘ﬂnmﬁ"lmmgﬂuwmaaﬂwammcw
uumﬂmawmﬂm Wy udaiudnlenaa uumu Wusadia maﬁmw‘lﬁ”lmmﬂﬁwmﬁ
(muﬂqmuiﬂmauawammﬁmmim 2568) wonnng udlendammniai 19 unsHan
wiuinmld Tudulensauiluiisidiuada ’mmmLﬁ]immﬂm"lmuﬁmwumaaw"lu
mngay  eealsAa wawamaaaiuﬂﬁwmﬁ”lwfJmeafmiJﬁwmm 3.50 auaels aHeiina
AngmngagaveIvoudile wammminiwwawaﬁ%m 7-8 AUAD 15 (Polthanee & Srisutham,
2018; FAO, 2021) mmwaﬂ:u”mﬂwmnﬂaﬂwwmuclﬁﬂjaﬂiUﬂwﬂﬂwauﬂaﬂmmmu@ c]fm
aﬂymvﬂlmﬂummmaﬂmummm Hoaune 1ay uﬂ"%mmuwlumaﬂmﬂuaﬂmmuwau
ummmﬂvwmmmmmmmﬂm Lm‘fmwawam”lﬁ’imummmamﬁnmmm uaznuuda laa
memﬂymﬂmmnﬂmsw"lummmu Tmmwums%ﬂmiumawﬂﬂ (Ezui et al., 2016) 9 &@IHA
T¥wananiudilzwdaildTuanaq m“lﬂmmu mmimmmuummﬂa“lﬁﬂﬂiﬂﬂ‘luwmimwm
ANGANANYSDIVDIAL uawumﬂwummﬂiwﬁ‘umﬁmmumﬂaMﬂﬂ’nmﬂwauammmmﬁm
'cNwaiwmﬂénmwmﬂﬁ"lmﬂ@ﬂivamﬁmwmtm @u‘wumiwamwmu LazIAANANTENUADAUIARDN
wu mwwmwmmmﬁ mm"lmmammmwmma“lum (Burns et al., 2010;Vanlauwe ct al., 2014)
fufu masamarhuaz 1Jmm1JLmummuummmmmamwuﬂswammwmﬂwﬂma MINAN
Tﬂﬂmmmﬂiuﬂimmmﬂﬁﬂmm v l¥mneay fuse zozmsns Ay Taveuindlzvnasla
P90 Y5 aANTN N

mﬂwﬂa@mm’;mﬂmﬂmmwmﬂwummmmmqmiﬁumww (TaoftiaDaerguo e
%uﬂmammmwamwumaau) Slumssamarhuag Houvunaue cvwaaiwmmmmmmﬂ?mm
ez mmaiumﬂwuﬂwﬁa@ﬂamﬂuwmmmmmsmmmwmwaﬂ SeniudssBnanmns 14
V1 (Water Use Efficiency, WUE) Glumummmislﬁﬂﬂuu msmnuagasijeldmunzaunuany
ﬁmmimamumﬂ AN Tﬂﬂmqmmﬂﬂnmiuwﬂui181Lﬂaaaagﬂuwﬂﬂmﬂwmmmii)ﬂmm‘uu
W UEN m%wmwnﬂiWﬁmmwmﬂ%ﬁmmmi (Nutrient Use Efficiency, NUE) ag@unun1snan
LA AANANTENUADAWIARDY (Chien et al., 2009; Gebbers & Adamchuk, 2010) T@ﬂmﬂwﬂﬂu
iﬂu‘uwwwmmmm”lﬂ“l%’"lwum (U mﬂwﬂammwwumﬂﬂ (Drip fertigation) L‘]Jul,mTuTaa
 J— floharenulaeay awﬂa“luummmmm uuwaﬂmmmmwﬂﬂamq
cmmefl‘wamwmi“lmmmmmﬂwwmmﬁmmm l,!,au’c’f’e]ﬂﬂa’é)ﬂﬂUﬂﬂWﬁJ@l@QﬂWﬁﬂl@ﬂW“]ﬂuLmaw
$NVOINM I YA I (Lopez-Bellido et al., 2005) dmsuiudiensaniy dhuftefianudeans
”luiﬂmuaﬂuiwmwmummmsmmmﬂ@ L!,aw@ENﬂTﬁTWLmﬁLGBEJSJﬁﬂW]f’NTcTiN“Iri’JLLawﬁwﬁil
uile (Howeler, 2018) yail MINIUANTE vthreaaummsmeivesiiy (ETe) uag ﬂ‘%mm
anuiuluay aursodnlszimiamnsleiTIdnaeras 30-s0 wazaatSuiantsldiag
1@ne5eeaz 20-60 (Ayars et al, 1999; Kaushal et al., 2012) meﬂTuTaamﬂanuﬁﬂamwaﬂu
maiulseannmmskan n,mmiﬂamu“l,usvﬂmﬂymﬂﬁmmamﬂﬂ mmmﬂmu‘nmimum
ﬂamanu“lumi“l%mwmmwmumm ¢n1515¢ mummmmwaqmsm‘lﬂ“l%“luwu‘wﬂaﬂ
diegnnmsmuiams i ﬂammm auuiudsndanidon wninerdemalylad
’a’fﬂﬂi "lﬂwsmuﬂﬂmﬂsummummmﬁﬂu‘uummﬂmiuma ijounuunue Tﬂﬂ“lwaﬂmﬁ
Whuas floamanudosmsvesiiy uay L E— ﬂwmﬁmmmﬂmmuumﬂwwm HONINT

Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )

71




n19UssilUNANARLAZNARALINUIINITEARNUA U raIn e T sz LLNTsa RN s was T e UL e .

~

mi“lwﬂmmmmumwmﬂmammﬁﬂgmmmmymﬂi‘Vl’J”hJnJumﬂwﬂamwmﬂm"lﬂﬂ"lﬂiu
P uuumﬂmwmwuﬂammmwmam%ﬂa AU mm%ummmﬂi mmwmﬂ%umﬂu
HONAR AaAINHanTe 15y fd‘w‘ﬁm‘wmﬂwmawﬂaiumumﬂ gndd SIuDIaneuINUIDHER
uumﬂmmmﬂimw‘uumm@mmmmﬂmmmmuﬂWTﬂﬂiﬂfﬁﬁﬂﬂWiauﬂauw (Water balance)
WisuifeusuSimssanmsthuasilonwituiiaveunsasns  iilesnssdurandauaszamnimn
wananiudnlznas uaziiiuae 1§ uRnuasnIedes

a

Jaq gUnsas 1azI5M3 (Material and Methodology)

9’

Hufinaaeaazmsifuf oAy mﬁ‘n@ammmumﬂuwummmymﬂﬁwﬂaﬂ
Judilznassivag 10 uﬂaﬂumm@uﬂiﬁ%ﬁm mmmmﬂuwuﬂmmsﬂaﬂmmﬂ ZNaq
ﬁwmuum Taaunag uﬂmmumwumaiuma 5-10 15 !,illﬂﬂﬂlluﬁﬁj waﬂummau
AuAWUSDUARUIIINAN WA, 2567 ﬂaumﬁﬂaﬂuumﬂ ZNaq "lﬂumsaumumammumﬂ
Lmamﬂaamuaﬁmmmu (Anderson & Ingram, 1994) maumnmi1wwﬂmﬁummamﬂmw
wazinlveaau laun il maﬂu (mamwuﬂmﬂwmwﬂwmmwaummummﬂm Az Tl
(EC) manuiunga-ana (pH) YSadunising (OM) WoaeSafiiluilsy Tomi (Avai. P)
Tnunadounazunadoninanaaould (Exc K, Ca) cmwamimmumu“lmﬂmmmslumﬁ
mwuﬂﬁmﬂﬂmmmwﬁumwummmma U Nl “lumﬁmamsmawuﬂm‘lmmﬁfmmsm
L‘uumii]ﬂmﬁumawﬂamﬂ“lmwwmwsm 2 7% “lmm T1 iu‘lJ‘Umiﬁ]ﬂmium,a ilonuu
uUE Tﬂaiwu1@1uwaﬂﬁu@au1 uaz A ifonase suthauramsITeiay T2 s2uums

fmmﬁummﬂﬂmmﬁﬂgummmymﬂi

9

Wuﬁ!!ﬂ“ﬂ1§ﬂﬁﬂuuﬁ1ﬂ°’ﬁﬂﬂ ‘JJ‘L!E’H‘}J wami%’“lumamamm 10 LL‘]Jﬁ\H‘]Ju‘WH‘ﬁ
ISYDY 72 G]Nl,‘ll“Ll‘W‘L!‘ﬁ“V]‘]Jﬁﬂﬂ‘L!IﬂEJﬁ’J‘L!GI,‘ViﬂJGl,Ll‘W‘Ll‘VIﬂTﬂC°’]°"JUE)E)ﬂmEl\?muﬂﬂﬂuﬂaﬂhﬂ']imiﬂuﬂu
IﬂﬂﬂﬁllﬂWS’Ju 2 ﬂiQ uae Elﬂi’t’]\‘l‘ﬂﬁﬂﬂ’JN 100 KHUALLAT “lﬂmauwu‘ﬁmmm 15-20 LYUALNAT
iwﬂw‘ﬂﬁﬂ 1 X 1 LUAT ﬁTViﬁ‘]Jﬂﬁﬂ’J‘UﬂN?%W%ﬂ%ﬂﬂﬂTiIﬂﬂWUﬁﬁﬂM’J%’Wﬂf@ﬁiT 500 HanansAe

‘Lﬂ 60 AN3 ﬂ’f)u’JGIf‘WGD'\‘i’E]ﬂ ﬁﬁ\‘ii]'lﬂl!lﬁ]ﬂﬂ']iuumwGlﬂ‘]JEJ@W?JﬂiiﬂJ’J‘ﬁ‘ﬂﬂTH‘Llﬂ

senihmea nlamaassanuaianaszuihmen Iagldmiihmeaiitiszezing
SEUIRANEn 30 URLAT tazlioas1ns lva 2 Ansaed T I9nelsesuvuin 63 Haamas
c'??ammmfdwﬁﬂﬁ'ﬂiwmm 17,488 amgiasﬁ’ﬂm ﬁﬂﬁ”’ﬁ ‘uuﬂsmﬁnﬁaﬂiaq?{mﬂﬂiﬂﬁau
s wazuiaTvumslihoonduituiia 2o 25 15 (muaaﬂuﬁmwwuw) TaguaaziuIve
malvhueaiianuen iy 100 was Lwa114mﬂwmmamﬁmmmmﬂiuimu

miﬂﬁ’iHQmﬂﬁuH!ﬁuﬂ]ﬂﬁﬂﬂ msimmimua silolungazilasiaily 2 3%
Fauaasluasi 1 ”lmm Tl mﬂwmmmmmﬂmmﬁmamﬁmmm‘ﬁmm FAO (Allen et al.,
1998) Tﬂﬂmmummwmmﬂuiwaﬂslmwsa‘u Field capacity NANYAN 10-20 IHUALAT “lmm
1-2 mauuiﬂ uammmaﬂ 30 IBUALIAT “luswﬂwmﬂnmmw 2 dou dwmsums vifeldaw
ﬂnmﬁmﬂu mqmwawmﬂﬂmumﬁm 1 ﬁWii‘lJﬂTiﬁ]ﬂmﬁunmw‘ﬂEJGHZJTJT]J;]UG]GU’ENLTWHGISﬂi
“l,wmmuiwwumﬂﬂ 23 Adsdadou (%2991 1-5 mau) Thh ! ATIRBIADY (¥2991g 6-9 mau)
lag q@iwuﬂumqmﬂ 10-12 tAou M3 liijenedu 2 asg Tagnsadt 1 Lﬂuﬂﬂimwu HAZASIN 2
manumﬂmmmﬂ 3 1PDY

Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )

[




' N9 NUNALRALATNARDLUNULAINTTHARST WA U uasn e I szLLNTsdANI s Lz T e ULIws e

-

H H a 5 o v
Mmsai 1 ﬁz‘uumﬁmmsmuazﬂﬂmmumiwamumﬂzwm

= o =l
MNanLluUa FIUATLDEUR

s s 1 o 1 15' L a : ';’ a : - [
szuunsiantsuuazdonvuuaiugt: n1sbnd Tssuulmivouimee salmiilutieeny 10-12
oy mslids Mansdonudinssiiu (wiazulassdgnidofiunnnieiy) lndusussuu

T1 e a = b i ar ar 2 a
weR (fertigation) 33uvisdiu 8 A% (FulvidudladudUendeny 1 daw waslwdoyn 15 Tulaw 4
piwsnitedilulasiougs daunisbide 4 asmaslndoidlnwnadougs
o ¥ ot o va e nu? . v N
szuunisiantsunasdennisufuivesnenins: nushnin iidussvuinvens 2-3 afwio
. o (Fa1e7y 1-5 Whew) il 1 adwiawiou (Wase1y 6-9 o) wazsalviiilutaeeny 10-12

wou n1svle Tvolaoniswitunsiulanlidoansuay 46-0-0 uaz 16-8-8 ludnsn 80-100
Alaniusials wisld 2 a3s Afeil 1 Tdsasitunaudan wazadsil 2 TdludadudhUsnasiiony 3 Aoy

m3tunndeya mmﬁmmﬂmwawamuamﬂmu 10 1AoY Tﬂﬂﬁmﬂumamamﬂwuw
WA 4 < s mamasdos lundaziamanos uammmuﬂmaﬂuawmmmwawamﬂu
niawnlansudels (Prammanee et al, 2010) dwuledifududs guinudred L
dilegnaannuaay uﬂmmmmﬂmwumﬂq Ta1433531n312¥A W Reimann scale Fauaadna
Tumirenlofidud
MIAATIHAUNUIBHANDLINY mu‘wumﬁwammﬂ%mﬂmmﬂﬂiwﬂa‘uma 1) AW
Tumsilgn quasni mswseudu uazfumed TasAusanumuisnsa s s snuly
Hosdu emswu‘umiimmmummummumu 6,100 /13 mmﬁﬂﬂmsmmzmﬂgumm
inpasnINdun 6,900 /13 2) Tadomanda ldud Awiowiug fond mijonuszuves
AYATNIAATIAT B ﬁﬁmuumﬂymﬂwa muﬂﬂmmmmuwﬂu"lﬂmﬂmﬁwﬁﬂmhuuﬂa
46-0-0, 12-60-0, 0-0-60) HazMEAITANTTAFAFAY (1N IYNY wazehuNATIDURUT)
GNJJ‘%mmﬂauaw’mimnmmmmﬂﬂ‘%mmﬂ%imawﬂm@m@maﬂ Taomavmileildlussuy
msdamsuuuniud AU 1,647 uw/13 mmﬁ%ﬂmimmmﬂgmmmmymﬂiumﬂﬂmu
2,558 /15 3) mwmam“lumiaum 1aun Aniniu mamm@uhmwaa HazAIARIZULIN
laun mﬂumﬁm viowss thih Foso Lmu’ﬂﬂﬂimiqflJ‘U“LlTViﬂﬂﬂlﬂﬂﬁﬂlﬂﬂﬂi%%iﬂmmaw
wilaq cmmﬁ’e]nﬁmuwu"lﬂammﬂuiwmn 3,600-3,700 110 3181839 mmmmﬂwawamuu
dlenaa (ﬂTaﬂmm”li) AMAI83INNY (IATUTzrdas o Frenafithuhen outlait 25%
31 2.28-2.32 mmanimm)mammmu MuIUNNAIUANTZHINTIE IdT ez AunUMS
MO FauaasiHanaULnurIom lsgninnmanaaniudilznawaazuilag

wanazon1Us1e (Result and Discussion)

wamﬁmswﬁﬁummﬁluﬁma@qﬁ 10 sdasnumn ﬁuﬁiuﬂjimamﬁ 3 ¥R "lé’ufi
AUTIUMUEY AUKHYY AUTIUNT Y c?ﬁﬁauﬁ'ﬁmqmﬂmwuawmﬁﬁumdnﬁ’u (A15°190N 2)
Tasmanuilunia-arsvesau agluria s, 01-7.54 maa“lummmu1°ﬁmamimﬂjmﬂmm
Wudilenas A1 EC mamu‘nﬂuﬂmummmw 0.4 dS/m «muﬁﬂﬂwmmflwﬂmmﬂumn
PSunudunising “luﬂuiaumumuﬂ’%mmaummmm Taginaudlasfimgededosas  3.98
Gllmw‘i/]ﬂ‘LA‘J’.]‘LH/]S18?(31!11%11%ﬂ%quﬂu%iﬂlﬁﬂ@ﬂﬂ)ﬁ@ﬂﬁw 0.5 Waﬁﬂaiﬁmﬂuﬂiﬂwu gl
¥4 17.1-58.8 ppm Tmmm%ummmﬂaau"lﬂ 9814393 7.0-118.0 ppm “lummﬂmwmmm
1/\16awaiﬁ‘wnJuﬂ3quuaJwgmm%wuamﬂaau”l@mmn Fornilurannmsazanuos
ﬂamw“la“lumﬂaﬂﬂ@uwm

Journal of Technology and Agricultural Innovation
Vol. 3 No. 2 ( July - December 2025 )

/3




n19UssilUNANARLAZNARALINUIINITEARNUA U raIn e T sz LLNTsa RN s was T e UL e .

M99 2 ﬂmﬁu‘ﬂ’ﬁmﬂﬂ1smTWuasmﬁﬁu’e)Qéf’m&iwﬁuiuuﬂmﬂuﬁmwé’a (NOUNITNAAD) 1
ulasi wladiu EC (dS/m) pH (1:1) OM (%) Avai. P (ppm) Exc. K (ppm)
1 Tumien 0.031 6.96 282 2227 70
2 FIUNTE 0.061 6.76 0.45 58.80 1180
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5 FIUNTE 0.053 6.55 3.24 31.80 62.6
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10 wite (i) 0.099 6.80 1.26 2330 1134

wananuaziosiFuauilavesivdlsvas iw‘uumiﬁmmimuawﬂmmmmum (T1) qIna
aomIiuHananud )z Tﬂawawamaaa 6.91 AUAD I3 ‘?]N’d\‘lﬂ’Jﬁw‘U‘iJﬂﬁi]@ﬂ'liu'lLLau‘ﬂﬂ
@nmmgmmmmmiﬂi (T2) Rilnanaaman 5.02 @um‘li (mww 1) ﬂmﬂuﬂmwmuieam
40.37 (15199 3) T@ﬂmwu"luuﬂam 6 wawamwmummiaam 65.53 danaaaliiiiud
UseAnsmwesmssamstiuaz ‘]JEJ‘I/IL‘VI‘JJLE‘T?J mﬂﬁﬂEJIWL!,‘I/]ETLWJ?JE]EJN!M?JLET?JG]HJ%’JQ’ENEJ"]JEN
‘wcmﬂuﬂﬂﬂEJmﬂﬂmmwaimmmawawa@uawgﬂaimumsﬂﬂumuumﬂmaq mmmﬂaiwu@
uilalusiniudnle ‘Vmmfflﬁ3v‘uumi%ﬂmiuma“ﬂﬂuummumummaEJ 24.74% cmmmﬂuu
mmﬁwuumiimmiuma“ﬂﬂmuaﬁﬂgummmymmmmmma 23.17% (MWA 1) Fawams
I aPAAFDINUNUITEVBY  Sriroth et al.  (2001) mwmﬂmmm%mummmﬂm“lu
mimmiwmyﬂmaxmaaumﬂmﬂu%mwmﬂmumuaﬂu”lﬂmmuumﬂmmuawmﬁmmi
51901 ITNY TﬂmawwTmmm%uﬁmﬁaLﬁuL‘}Jaic‘fmﬁuﬂﬂuﬁaﬁuﬁwﬂwﬁ’ﬂﬁ’qqﬁq 30%
(Howeler, 2018; Zebalho et al., 2025)

a a 73 & ¥ o ¥ 4 A Vo
AN 3 NawammsLﬂaiwumﬂqmﬂimzuumsﬂﬂmimua:ﬂﬂmmmqnu

wanan (au/ls) ulls (%) ATULANGTS ATALANFTS
ulaafi wamnan  uds HAHARN uile
T1 T2 T1 T2 "
(nu) (96) (%) (%)
1 500 370 26.40 21.68 1.30 q4.72 35.14 2177
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8 1275 032 2200 21.30 243 0.70 2355 3.29
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