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Abstract

This research aims to examine farmers’ socioeconomic characteristics, perceived effectiveness,
perceived ease of use innovations, the level of adoption, and factors influencing the adoption of soil and water
management innovations among rice farmers in Doem Bang Nang Buat district, Suphan Buri province, Thailand.
Data were collected from 110 rice farmers using structured interviews and analyzed using descriptive statistics
and stepwise multiple regression analysis. The results revealed that farmers perceived the effectiveness of soil
and water management innovations at a high level (X = 3.71), while the perceived ease of use of the innovations
ranged from moderate to high. The overall level of innovation adoption was moderate (X = 3.15). The results
of the stepwise multiple regression analysis revealed that perceived ease of use was a significant factor
influencing innovation adoption (p < 0.05) explaining 55.60% of the variance in adoption. Among these factors,
laser land leveling exerted the strongest influence on adoption (B = 0.42), followed by the ease of rice straw
and stubble management ([3 = 0.41), integrated pest management (B = 0.31), alternate wetting and drying
practices (B = 0.19), and fertilizer application based on soil analysis (B = 0.15), respectively. A key finding
revealed that although laser land leveling involves higher costs and greater complexity than other innovations,
it had the highest level of influence on adoption. These findings suggest that policy interventions should
prioritize the development and promotion of user-friendly soil and water management innovations, along with
the provision of shared infrastructure at the large-scale farming group level. In addition, agricultural extension
efforts should emphasize practical learning, on-farm demonstrations, and knowledge transfer approaches
appropriate for elderly farmers.
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Table 1 Perceived effectiveness of soil and water management innovations for rice farming (n = 110)

Dimensions of perceived efficiency Farmers’ perceptions (X) S.D. Interpretation

1. Rice yield enhancement 3.85 0.776 High

2. Production cost reduction 3.94 0.707 High

3. Pest and disease management 3.85 0.826 High

4. Rice straw and stubble management 3.85 1.033 High

5. Optimized fertilizer application 3.98 0.754 High

6. Soil fertility improvement 393 0.738 High

7. Drought risk mitigation 3.44 0.862 Moderate

8. Flood risk mitigation 3.20 1.164 Moderate

9. Global warming mitigation 3.81 0.840 High

10. Carbon credit revenue generation 3.28 0.969 Moderate
Overall Average 3.71 0.867 High
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Table 2 Stepwise multiple regression analysis of factors affecting farmers’ adoption of soil and water
management innovations (n = 110)

Independent Variables B Std. Error Beta () t Sig.
Constant 1.455 0.254 - 5.728 0.000
1. Laser Land Leveling 0.429 0.066 0.420 6.492 0.000
2. Straw and Stubble Management 0.368 0.059 0.414 6.222 0.000
3. Integrated Pest Management 0.320 0.066 0.313 4.834 0.000
4. Alternate Wetting and Drying 0.194 0.066 0.192 2.935 0.004
5. Soil-Test-Based Fertilizer Application 0.163 0.071 0.151 2.284 0.024

All independent variables represent perceived ease of use
R? = 0.576, Adjusted R? = 0.556, F = 28.258, p < 0.001, Durbin-Watson = 1.439
The final model explains 55.6% of the variance in farmers’ adoption.

‘\]']ﬂf}\laﬂ'ﬁ%l,ﬂiﬁlgﬁiu Table 2 a']ll']iﬂagﬁlﬁallﬂ']ﬁWEJqﬂiﬂjigﬁUﬂqﬁﬂ@ﬁJ%)Uu%mﬂﬁiﬂﬂ"lﬁ%ﬂﬂ"ﬁauua%ﬁqmaﬂ
Lﬂwmﬂ'ﬂugﬂﬂmmuﬁ‘u (Unstandardized coefficients) las il
Y = 1.455 + 0.429 (X;) + 0.368 (X,) + 0.320 (X5) + 0.194 (X,) + 0.163 (Xs)

e }

Y WU SEAUNISERNSULIRNTIUNISIANITAULAZUN I UAINT M
X, Wi ANeIndglunsUsusEAURTNAUMLaes

X, WU ANeIndElun1sINIsHNLaTA LI

X3 W ANHeINelun1sINN SRR YL UURALNETY

X wnu anuendelunisigndsuuilenaduiing

Xs wnu anuendelunslidenuadn ey

INEUNISHINE"? asUENaladel sEaunIsEeNsUL AN DefuvanYAINS dAATIWNAY 1.455 o
FZAUAININIBVDIUTANTTUNNAIU (X, T3 Xs) TAndugud wansin mnmwammlmuaammmsumiwmmu
LLa“mmmaauﬂﬂi’ﬂmwaiuwﬂaﬂgum seiumssansuLimnIsulneTINey astuikum am&liﬂmu LiJEJLﬂ‘Hfﬂiﬂ‘iiUi
Iuianssyiermdelumsldauiiniuios 1 mbe avdmalFsriunissensunIns sy

viail ﬂiwmuwmau%mﬂmiﬂﬂm Ae uinnssumsuiuseaunthfumsawesd wivsliduvuaoud1awasdl
aududeunnniuinssudu LLmaULUu{]msmamwamamsaammnﬂwaﬂ (B = 0.420) Immwmﬂimmmim
nadnsliegadaaunasdugusssy ﬂimgmimmﬂanm:,maaﬁmalmmaﬂmaﬂwmwmmmimmmm’mmaa Rogers
(2003) lngLanie mummlmﬁismwamwm LummmﬂuﬁmawumwLaamammmsiumﬂwmmwmuaus]
na1Fe mnamwwummmmLiauammmaum W ma‘mmmmiumimmimLwaﬂaﬂﬁumwmﬂaﬂaammwﬂmw
N immmiﬂmmwmm znslidenaziiuse amsmwawu @anAapariutoyaves Digital Economy Promotion
Agency (2022) waz91u3d8vas Uttaruk et al. (2024) wlmaiﬂlam miﬂwimuwummmai UUL@L%EJSQJU’JEJLWEJ
UszAnSnmmsndnuazandununisinle insiganunsaniuauiiuazannisldde damavilvnandnfiatuase sni



King Mongkut’s Agr. J. 2027 : 45 (1) : e0270399 7

gﬂﬁﬂ’]iﬁlﬂmiﬁﬂﬁa%u annsudasfineiiv asvieulviliudy LﬁamwaﬂﬂﬁuwaﬁwéﬁﬁmLaumﬂmiﬂ%'wﬁwﬁu uay
demadeiiounideweinisdanisih wﬂmmmimu 7 grussianasailUUATRIR e Tun s lUge 1wy nseuRu
Soites waznslatefiinusyansamaniy Sni wninwasnsaansainiuinsldazniniunguuuadlg w3oldsu
nmsaduayuanaaiy Aagilbignividlieniiuld dewaliianisseniuluseduge FeaonndaatuuuiAnves
Rogers (2003) Tudfguaududou sy m’mmmammnmﬂmm%myLLa“amaUaimiumﬂmwu Ay lAAnnTg
#UTUNINTY 5998937 AD ﬂ’J’]iJEJ’]m’]Eﬂuﬂ’]iﬁ]@ﬂ’]iW”NLL@“’G]EJGN‘ZJ’H (X,) (B = 0.414) avvouliiiuinduutanssud
LﬂwmﬂimmsauﬂfdﬂQumlwuwaamimvLﬂm Tngladasldinalulagdudounsotuamugasiivuiliulasung
goNsug LummﬂmmmLmamimﬂumﬂiiwLﬂwmﬂimaﬂgummmu wu n1slanauming mimUsmm wazn3ldans
isamstesaans luvasiinnueindtglunisinnisdngivuuunamau (X;) (B = 0.313) wazmsviuuuudenady
wits () (B = 0.192) LL&Jﬁ]uiJEJ'VISWﬁ(ﬂEJﬂ’]‘ﬁEJEJiJiUIUiuﬂUiENaW’] wifgnsdiodfyneadn uandiifiuin uinnssud
maamﬁamiﬂimﬂaau‘wqmmimLLamﬁmmmaaNmaLuaauu mimmiauuauumummmamﬁLiauilfmﬂgwamﬂ
\Wuszuu ilethsannisiuinrududeulunsldau dumnusinielumslilonmuariiasziau () (B = 0.151) §a
fisvsnatesigelulina o1vaziouldin mu.mmwaﬂimimmmﬂwammmmwvmumiﬂmu uAd1n5LAY
feteu Mg Ieitarnsulana mmLUuLiaﬂmmﬂmmuLﬂwmmmuawamam'ﬁaamﬂui Fuituitls

ayunan1sAnen

NaﬂﬂiﬂﬂUWWU’ﬂLﬂiﬁm'ﬁﬂiﬁdﬂaﬂ‘m’)ﬁlui%mL‘U‘LlL‘Wﬂ‘ViﬁUQ mmmaaa 61.09 U aun1sAneszauUszaudnen i
ﬂ‘ﬁ“’ﬁUﬂ"IiﬂWﬂu’lLQaﬂ 31.06 U LLa“Lﬂuam%ﬂﬂammuﬂaﬂwm J’]’]WS?@J&Iﬂ?iiUi‘U‘i‘”ﬁVlﬁﬂTW‘U@Ju’g(ﬂﬂiiﬂﬂﬂ'ﬁ](ﬂﬂ'ﬁfﬂu
bbEl® u’]@L‘Lliuﬂ‘Uﬁﬂ IﬂEJ‘V]ﬂ'ﬁi‘Uif’n'ﬁJEJ’]ﬂ\‘1’1EJ‘UEN‘LJ’N]ﬂ‘ﬁ‘illﬂ’]WSﬁllE]8114589]‘U‘U'Wﬂa”|\‘mﬂﬁﬂ I@SUQWﬂiiMWLﬂUmiﬂii‘UiﬁW
ﬁ’]ﬂJWiOI%QWUl@Q’]EJIUiu@UﬁQ Taun nMsdnnisvnaznedstnn way ﬂ?iﬂ@ﬂ‘ﬂ’]’]LLU‘ULﬂHﬂﬁﬁULLMQ “UZN”V]ﬂWWi’J&Jiu@‘U
ﬂ’]‘i‘c’JEJlli‘Uu’JG]ﬂiﬁJ@EﬂuiuﬂUUWUﬂaNﬂ\‘iﬂﬂLﬁmﬂu IfﬂEJ‘LQG]ﬂiim/l'lfﬂ'iﬂﬂ’]'iEJ’e)ﬂJi‘UiJ’]ﬂVIﬁfﬂﬂE) mﬂ%ﬂsmmmamﬁmm
3998911A8 ﬂ’]i‘\]ﬂﬂ’]iWNLLa BLE NamsamiﬂmﬁmEmmmamaimumiaamummﬂswmimmmuuavuwm
LNWATAT WU ﬂ']i‘ﬁ‘U3ﬂ’3'm‘c’ﬂﬂﬁ']EJI‘Llﬂ']ﬂ“U‘U’J(ﬂﬂiiuﬂ?i‘\]ﬂﬂ"l‘ﬁﬂuua ‘14'1‘1/1% 5 AU L‘Uu‘{]"\]‘\]EJV]@J@WﬁWﬁ@EJNlI‘L!EJﬁWﬂEU
YNGR Imsﬂ%wmwﬁwaaqama ﬂ’JWQJEJ’]fN’WEJSLUﬂ'li‘Ui‘U'iufﬂU%u’muﬂﬁﬂLalelfJi Iummummmaaumﬂaamwum
ﬂ‘\]ﬁ]ﬂﬁ’JUUﬂﬂa 1@LLﬂ 1Y LA wagnsAny lifinaseniseeusuuinnssy VN‘LJ Lﬂ‘t’}ﬁliﬂiwﬂaﬂ‘UWQ‘WISZI‘L!’J(ﬂﬂ‘i‘ﬁJGIN‘]1‘14!
N199ANNSAULAE muu mLuuiﬂmmmmmaa‘Lumﬁm’m%ﬁ mnﬂ,mumau LLauﬂ’ﬂﬂJa@@ﬂa@ﬁﬂUﬁaﬂ’]‘iNﬁﬁlL(ﬂN G?N
U‘iumumnmwNamamiﬂammnﬂm’lf]%smuﬂmanwm muuma ’e)ﬂVIQ“UEJﬂ‘UW‘UVla'mZUﬂQ u’N]ﬂSiMU'NUiuLﬂVIVI
um’mﬁw%umamwum L ﬂ?iﬂiinﬂUMU"lﬂuﬂ’JﬂLaL‘U@i ﬂaUlﬂiUﬂWiﬂ@NiU1u5uﬂUaﬂ Lu@ﬂ%?ﬂﬂ?ﬁi‘Ui
U‘i”IEJ%ULLﬁ”NﬁﬁWﬁVI%@L‘\]UUU ANU1508AURINNARIUANINEINIUUAE ENLﬁillﬂ?iﬂﬁ]ﬂﬁﬂlfﬂ@fﬂﬂﬂu%ﬁ?ﬂm awmmﬂmmu
ol ﬂ']iEJEJEJiU‘u’NIﬂi‘ﬁJ“UENLﬂi“}ﬁiﬂi‘lulﬂﬂuaﬂﬂ‘Uﬂmaﬂ‘Hm”ﬂ’J‘NUﬂﬂaL‘Uu%aﬂ LLG]LUUNaQWﬂﬂﬂi@@ﬂLLU‘U‘U’J(ﬂﬂSﬁJLLa‘”
3wwauuauwLaamamﬂmmhivmww PIANANTITANTN mmauauuﬂumﬂamma mﬁwmmamwﬂumi
WAUILAEdLETUUTANTIUNITIANITAULAE mwumwmwmamﬁmm mamwmamLuuLwﬂIuIaamuaameaemmm
I@EJEJWﬁ]ﬁUUaUUIﬂNﬂi'NWU§WU3’JﬂJ LU ﬁ]ﬂVl']‘i“"U‘UUiﬂ?iﬂi‘U‘i”@UMu’]@u@ﬁEJLaL"’Zl’e)ﬁu3‘ﬂLL‘U‘U‘UENﬂmJu’]LL‘UﬁﬂIMiU L‘W’e)
ammwuiwmﬂa ﬂ’J‘Uﬂﬂ‘Uﬂ’]iL‘UEJEJIENUIEJU"I‘EJﬂ'ﬁNaWUW’Jﬂ'liuawﬂWﬂUﬂa‘lﬂf\]ﬂI‘\mNLﬂi%}%ﬂﬁmLSUWIR]QWS L 13U
auuauu "39 ﬂ’]i‘\]ﬂm?ﬂ’]i‘U@umiWﬂﬂLﬂi‘iﬁiﬂﬂ‘lﬂﬂﬂlﬂLLa Wrlaledne ﬂ?ﬂi‘U%@LﬁU@LLU”IUL%Qﬂ{]U@] AITDDANLLUU
ﬂﬁ]ﬂiiim']EJ‘V]EJ@LWﬂIu1681uiULL‘UUﬂ’]§L§EJu5LﬁNUQ‘UfﬂLLﬁ ﬂ?iﬂ?ﬁﬁiuuﬂaﬁf\]iﬂ LLaWIMLﬁ]WWUWWaﬁLﬁ'ﬁNﬂﬂiLﬂ‘lﬁGﬁLWM
unumlunsliauugin LUUV]‘USﬂ‘I“J'] bhee GWWY]@JN@LUU?’]‘EJLLU&GE]EHW]EJLUEN LLau‘wmmmwmﬂimuuwmmamm
LLUaﬂIWEULWEJﬁQLaﬁJLLa 0'1EJ'VIEJ91ﬂ’J']lJ%IMﬂ‘ULﬂ‘l’i@liﬂiﬂ']EJSLU%EJ‘UUVliJﬂ’NﬂJﬂuSLﬁ] L‘WEﬂ‘mmmmmﬂiﬁmmanmmmm
T ma@@ﬁ]‘u‘w@J‘Lﬂﬁﬁ)ﬂ"lﬂﬁﬁﬂﬁ/lLM&J’]uﬁNﬂU‘UN?EJ‘U@QLﬂHWﬁﬂS IG]‘EJLU‘LJE?{EW]L“U’ﬂﬁNWEJLLauaﬁﬂSﬂu’ﬂﬂUQUvaﬂﬁ]iﬁ LU
amm‘lamﬁmumﬂuﬂﬁmLuumu ﬂ?i‘\]ﬂ@UiNL‘NUQUWﬂWﬁUWUW i’JiJﬂﬁLEJﬂﬁWiUiuﬂ@‘UVliJﬂ']WLLau‘UEJﬂ’]"IlIaUﬂiJli‘U
L‘WEJ‘UQEJ?H@WJ’]@J%U%EJUiuﬂ"IiL'iEJ‘LliLLa duasunisvensuuinnssulaegedivse awsmwmmawu

AnRNIINUIZNA

B\I’Jf\]EJGUEJ‘ZJ@‘UﬂmlJWTJVIEJ’]aEJLﬂ‘L“Jﬁ]Sﬁ"IﬁGli?V]EJ']L‘U(ﬂﬂ"ILLW\‘iLLﬁ‘LlVIQLMﬂ?iaUUﬁu‘UNumu’Jﬁ]ﬂmaaﬂiuﬁJ $LIAINIT
G]WLUUIﬂNﬂ’]i’Jﬁ]EJ UsgTsuussane 2567 LiEN “ﬁﬁ]ﬁ]EJ‘V]3JNafﬂEJﬂ']iﬂ’e]iJ‘i‘Uﬂ?ﬂsﬁu’Nlﬂiiiiﬂ’ﬁﬁ]ﬂﬂ']‘iﬂ‘ULLﬁ‘”U'FUEN
Lﬂwmmaﬂqﬂmamaam‘iamau NINANY W‘LW]G]']'UaLﬂlI‘U’N DINDLANUINUINUIY mmmqmimqs" 1ASINTI S



8 MFATAWATNILABULNEN 2570 : 45 (1) : €0270399

KPS-RDI-2023-002 LLaJuaﬁuaU‘Wimmammmmwswmmamamu5 muﬂmumwmmmammmamamfa 9% In
ﬁ‘Wi‘ﬁm‘Ui Vli%ﬂ’JWJJQULﬂ‘i’]uMﬁLUﬂ’WSinﬁ’WUQ”IULLa $OUIWANAY mﬂiumnﬂmmamamaﬂum‘wmﬂﬂu‘ww

nsiidausaulunisilsuunainuvesiidey

ﬂ’JW@Jﬂ@iL‘iNLLﬁ”ﬂ@JNW%’M ﬁ]‘i%‘hﬂg] 98U, ﬂ"liﬂgU@ﬂ?i?ﬁ]H nsfidusinlunisesniuy ﬂ'ﬁ‘VIﬂﬂE]‘ULﬂi’eNll@’Jﬂ
’JﬁﬂWiLﬂ‘U‘UEJlIa ﬁ]iﬁu’hﬂ mmu ATlesml Al LLaw WUSING Fndles. ﬂ']iﬁ]ﬂLﬂ‘UGUE]lla mmmﬁm%ua AswUaka:

aua

%%mg ENLQ‘L! ATleSRY ANal LAy WUSINA amum AMTININYIATOINA ﬂ']ﬁL‘U‘ﬁEJ‘ULV]EJUﬂU‘ZJEJﬁi‘UMiEJENﬂﬂ’N@Ji 739
Vli]T“JJ;]LﬂiJ. Qiﬂu’]{] f9Rdu. msfiduslunis@eusuatuunaing: 3 ‘\]ii‘u’]{] 90U,

nauselyvunudou

HlguveUsEmadunaulldiinayssleviviudou

LONE15919949

Boonklang, T., Seerasarn, N., & Khrutmuang Sanserm, S. (2023). Factors influencing the adoption of soil analysis for fertilizer use by
rice farmer in Wang Noi district, Phra Nakhon Si Ayutthaya province. Journal of Agricultural Science and Management,
6(3), 92-99. https://1i02.tci-thaijo.org/index.php/JASM/article/view/469. (in Thai).

Bumrungbood, J., Hanpattanakit, P., Chidthaisong, A., Saeng-Ngam, S., & Vanitchung, S. (2019). Efficiency of water management by
alternative wetting and drying on rice growth and production. Srinakharinwirot University Journal of Sciences and
Technology, 12(24), 10-22. https://ph02.tci-thaijo.org/index.php/swujournal/article/view/243091. (in Thai).

Bureau of Agricultural Economics Research. (2023). The Study of Technology Acceptance Behavior for Reducing Greenhouse
Gas Emissions from Rice Fields. Retrieved from: https://www.royalrain.go.th/UploadFile/09011725670618.pdf. (in Thai).

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Quarterly,
13(3), 319-339. https://doi.org/10.2307/249008.

Department of  Agricultural Extension. (2024). Agricultural Extension News. Retrieved from:
https://share.google/OPltoA1pg9Qr24ZvN. (in Thai).

Digital Economy Promotion Agency. (2022). The Use of Laser Land Leveling Technology to Reduce Production Costs and
Enhance Productivity among Thai Rice Farmers. Retrieved from: https://www.depa.or.th/th/article-
view/Laser_Land_Leveling 2022. (in Thai).

Information and Communication Technology Center, Rice Department. (2024). Rice Situation Report. Retrieved from:
https://files.ricethailand.go.th/files/2/documents/page_doc/files-rice-1735028623612.pdf. (in Thai).

Intergovernmental Panel on Climate Change. (2021). Climate Change 2021: The Physical Science Basis, Contribution of Working
Group | to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University
Press. Retrieved from: https://doi.org/10.1017/9781009157896.

Jiang, L., Huang, H., He, S., Huang, H., & Luo, Y. (2022). What motivates farmers to adopt low-carbon agricultural technologies?
Empirical evidence from thousands of rice farmers in Hubei province, central China. Frontiers in Psychology, 13(1), 983597.
https://doi.org/10.3389/fpsyg.2022.983597.

Jieopuang, K., Sriboonruang, P., & Lertsiri, S. (2025). Needs for alternate wetting and drying technology to promote the creation of
carbon credits in rice production at the community rice centers, Phetchaburi province. King Mongkut’s Agricultural
Journal, 43(3), 418-426. https://doi.org/10.55003/kmaj.2025.06.23.011. (in Thai).

Josue-Canacan, D. R. (2022). Adoption of integrated pest management (IPM) technologies in Southern Philippines: constraints and
motivations. International Journal of Agricultural Technology, 18(1), 179-192. https://1i04.tci-
thaijo.org/index.php/IJAT/article/view/6606.

Joy-in, P., Kongto, P., & Lerttassanawanich, S. (2025). Factors affecting adoption of low-carbon technology by paddy rice
farmers. Applied Economics, Management and Social Sciences, 1(3), 35-44. https://so15.tci-
thaijo.org/index.php/A_EMS/article/view/940.

Kongtanajaruanun, R., & Cheamuangphan, A. (2021). The strength of farmer groups participating in large agricultural land plots on
rice farming in Chiang Rai province. Journal of Agricultural Research and Extension, (38)3, 182-193. https://\i01.tci-
thaijo.org/index.php/MJUJN/article/view/243335. (in Thai).

Ministry of Agriculture and Cooperatives. (2023). Get to know RD85: A High-Yielding Rice Variety with Superior Milling Quality
[Press release]. Retrieved from: https://www.moac.go.th/news-preview-451291791121. (in Thai).

Office of the National Economic and Social Development Council. (2023). The Thirteenth Plan (2023-2027)
The National Economic and Social Development Plan. Retrieved from: https://www.nesdc.go.th/the-national-economic-
and-social-development-plan/the-thirteenth-plan-2023-2027/. (in Thai).



King Mongkut’s Agr. J. 2027 : 45 (1) : e0270399 9

Payakkapong, A. (2017). Technology acceptance model (TAM) for marketing competitive. Journal of Humanities and Social
Sciences Thonburi University, 11(25), 128-136. https://s003.tci-thaijo.org/index.php/trujournal/article/view/85642. (in
Thai).

Phuttharatraksa, P., & Leknoi, U. (2021). The effect and acknowledgement of wet-dry cycles farming in order to cope with climate
of farmers in Sri Prachan district, Suphan Buri province. Journal of MCU Nakhondhat, 8(1), 134-144. https://s003.tci-
thaijo.org/index.php/JMND/article/view/249616. (in Thai).

Poapongsakorn, N., Thampanishvong, K., Pantakua, K., & Ratchakom, S. (2023). Alternate Wetting and Drying (AWD): The Path
to the Future for Mitigating Global Warming. Retrieved from: https://tdri.or.th/2023/08/alternative-wetting-and-drying-
rice/. (in Thai).

Polasen, W., Limunggura, T., & Khuhasawanwatch, S. (2017). Factors affecting farmer’s adoption of riceberry production innovation
in Suphanburi province. King Mongkut’s Agricultural Journal, 35(1), 11-24. https://li01 tci-
thaijo.org/index.php/agritechjournal/article/view/162905. (in Thai).

Ritcharoon, P. (2023). Techniques for Writing High-Quality Research Reports. Phetkasem Printing. (in Thai).

Rogers, E. M. (2003). Diffusion of Innovations. 5th Ed. Free Press.

United Nations Thailand. (2020). Thai Agricultural Sector: From Problems to Solutions. Retrieved from:
https://thailand.un.org/en/103307-thai-agricultural-sector-problems-solutions.

Srisa-ard, B. (2002). Basic Research. 7th Ed. Suwiriyasam.

Uttaruk, Y., Laosuwan, T., Sangpradid, S., Butthep, C., Leammanee, S., Indra, S., & Khunthong, P. (2024). Climate change mitigation
using alternate wetting and drying methods to reduce greenhouse gas emissions. The Journal of Spatial Innovation
Development, 5(2), 93-104. https://ph01.tci-thaijo.org/index.php/jsid/article/view/256060. (in Thai).

Wajasuwan, T., & Wongsansukcharoen, J. (2022). Acceptance of technology and innovation affecting the intention of using drone
for agricultural in  the agricultural industry. Panyapiwat Journal, 14(1), 143-157.  https://s005.tci-
thaijo.org/index.php/pimjournal/article/view/249619. (in Thai).

Wisetsantikul, S., & Treewannakul, P. (2019). Use of rice production cost reduction technology of farmers, Doembang sub-district,
Doembangbuat district, Suphanburi province. Agricultural Science and Innovations Journal, 50(1), 64-77. (in Thai).

Yamane, T. (1973). Statistics: An Introductory Analysis. Harper and Row.



