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Abstract

This participatory action research examined maize production among 12 farmers in Ban Champa, Sawang
Daen Din District, Sakon Nakhon Province, with objectives to analyze production systems, identify constraints,
design and implement technology transfer approaches, and evaluate outcomes. The study found that farmers
cultivated maize during post-rice seasons following government policy, lacked formal group organization, and
faced primary challenges of low yields and high production costs while relying on chemical pest control.
Technology transfer was conducted through training, lectures, demonstrations, hands-on practice, and learning
plots, resulting in statistically significant increases in farmer knowledge (p<0.05 and p<0.01), very high overall
project satisfaction scores, and complete adoption of new production technologies by all participants except
for soil analysis-based fertilization, which achieved only 8.33% adoption due to its complexity and need for
institutional support. The research demonstrates that planned, participatory technology transfer curricula can
effectively enhance farmer capabilities and facilitate technology adoption, though complex multi-step
technologies require intensive and continuous transfer methods with sustained institutional support for
successful implementation.
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Figure 1 Problem analysis and the design of maize production technology transfer in collaboration with farmers
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Figure 2 Issue 1: low yield analyzed using a fishbone diagram
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Figure 3 Issue 2: high production cost analyzed using a fishbone diagram
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Table 1 Determining guidelines for problem solving by participating farmers

Problem Main Causes Sub-Causes Solutions
1. Low 1.Environment 1.1 Lack of soil fertility « Transfer knowledge to address production
yield issues
1.2 Insufficient water supply ~ « Promote effective water management
1.3 Uneven terrain « Transfer knowledge on land management
techniques
« Establish learning plots to demonstrate the
practical application of knowledge
1.4 High temperature « Support the use of climate-resilient crop
varieties
2.Infestation 2.1 Fall armyworm * Prevent and control pests using various
of Pests methods
2.2 Rats » Cultural Control and Mechanical Control
3.Lack of 3.1 Lack of experience « Transfer knowledge on land management
production techniques
knowledge « practical applications of knowledge
» Promote experience sharing among farmers
3.2 Lack of expertise « Establish learning plots to demonstrate
« Organize hands-on training sessions to
improve farm management skills
2. High 1. Fertilizer 1.1 High chemical * Applying chemical fertilizer according to soil
production fertilizer cost nutrient level based on soil test analysis
Cost 2. Capital 2.1 Lack of personal » Seek financial support from financial
capital institutions or community funds
3. Machinery 3.1 High machinery  Request support or rent machinery through
and tools purchase cost government or local organization initiatives
3.2 No machinery « Support farmer group formation
4. Pesticide 4.1 High pesticide cost « Integrated Pest Management
5. Seed 5.1 High seed price « Support farmer group formation to purchase

inputs at lower costs

1NNITANYT WU ﬂ']ﬂ%’ﬂizmuﬂﬁﬁ?hui'ammLﬂwm'ﬁﬂﬁvi’ﬂﬁmmamzqﬂzyméﬁzgﬁLﬁmgﬁyuﬁﬁﬂuﬁuﬁ
Ifun wandns WAZAUNUNISHAREY kazn15LY Eisenhower Matrix a111503AFIAUAILAIAYLAZAIIULTIAIUVBILT
mansuAludamld (Table 2) MsdadiduanudIAguaztsnIuaIun1saIenenAusAunALLaEN1SHENKNILNTS
Aneusuvonnumsng aonadosiunan1sdnuves Srthithong (2021) finuinnwnsnsgugndlnadssdnigaudslu
%’wi’ﬂﬁﬁLLW@LW%&T@@m'imiﬁ’wmmmﬁumimﬁm%ﬂwmL?ﬁuﬂqé’mimumsﬂﬂammﬂﬂLﬁ’]’mﬁwﬁ
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Table 2 Prioritization of tasks by using importance and urgency to solve problems by using the Eisenhower
Matrix

Priority Urgent Not Urgent
Important » Knowledge transfer on Maize production « Pest prevention and control
« Establishment of learning plots to demonstrate using various methods

the application of knowledge in the field
Not Important  « Sourcing financial support » Purchasing additional
equipment and machinery

3. msaneneawmaluladnisuan

FiTeuazinuasnslasrudufmunuumaudladymeiunszuiunsiineusy daifanssumsussedlviniug
n15a1da MsAnUUR uaznnanuiildsuousuinufoRlunvanieud nszuiunisanevendadunisujiiuas
Lanidsulszaunisalseningingnstuinuasnsuazseninanensnstuineasns lnedinguszasdiielfinunsns
annsaauilasuludiuldlunvannunsvesnuls Tasdaflnousuliinunsns 12 seuasdfiiauladrsin s
Fruruiiedy 30 T8 eliuarwimannlidssavsam nsiineusundsoaniu 4 Fatondn sateas 3 92l s
nisusianan 4 Ay dndunislugaafeusuen wa. 2566 Sufiouunsiau wa. 2567 m matsssenlumg i
FBnnsildlunsdeneamalulad Uszneusny nmsussensuszneunsnistinufuAuazuaniudsuuszaunisaiszning
\nwnsnIiazIngns mensussensldud limihiindinnunuassneainaunuiu Wi fingueinfivddna
inwnsdaminanauns Wmihiiqud@nwinisiauigwiu sulosnannsgsvdig uazndngninisaioneamaluladi
I¥annsdagiunnuddyuaranLs iy veununsns Usenaude 4 sde ded 1) msidenldmaluladniwan
Frlnadedriigniomwanmuzan 2) nfiulsyAvsnmnisidnlasnisnainsginu 3) lsauasdngfiviiady
vosimlnaiesdnd uax 4) Fesnstlestunasiindagiioludinlnadesdnd (Figure 4)

Figure 4 Technology transfer activities based on the training curriculum in collaboration with farmers.

n1sareveamalulagnisndalauiuuifnesduseneunisanenamnalulaguld Useneudieyatenen
walulad daduyaradiianuimiudeiny wasduszaunisallunisdneven weluladlunisaievendamswiuaii
FosnsveanunIng BBmsdeneniiunisussenslinnmg aise AnufoR uaznsdmihulaniouditeliaanisiFous
s3sweunumsns Tnardevnimsuiulidnlaine waranunsnthluusuldldese Melnssnuesnsiidhsalassnsiiony
uanensiuludruszaunisal arnumfeulunisusud uasninensiid fadu nseeniuunisdenenmaluladdes
Anuvzaufuieulvvenumsng (Department of Agricultural Extension, 2013) Tnefimsatiuayuiadonisnani
sudulunmsluldluwdannuasns wu Wideqdunds uargunsaldaviuansiafas 9 Ssequya et al. (2021) wuth
nsdaviudasFeudsmiunsaduayuiladonisudn (Small packs) fdwddyflaziliinunsnseesiumalulad {ide
Usziliunanisatenanmalulaglagnisineusy lneussdunanisiseus lnen1sneaeunoutasvasilnausuluusay
Wt Ussidiusunganssuannisinaiuluidagyisnisaniufanssy wasUssdudfizen LLa%Nﬁ§W§Lﬁa§uqmﬂﬂi
Atulasens (Figure 5) Iﬂﬁﬁiﬁ'&ﬁmiﬁﬂmwﬂuiwzLﬁ@lﬁﬁﬂﬂ?ﬂmmaamwL'Jmﬁv‘hmﬁ%’a Watns1EnsEUIUNTS
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wyuEsurInIsegselasnntnduaunnnunsnaduiumianisisunladizfnuaz UG UR dieliinunsns
HamnuewaziinANdsBulunszuIuNIIHEN (Pompranee, 2015)

[ Analysis of maize production systems in the area ]

!

[ Problem analysis and design of technology transfer approach]

y 12

Training ] [ Demonstration plot ]
L I

T B e

ble feed Learning Evaluation PR
s
Reaction Evaluation ]

Behavioral Evaluation ]

« Major diseases and pests of feed com
« Pest prevention and control

Post-training test — Outcome Evaluation

Figure 5 Flowchart of the technology transfer process and evaluation in the study.

4. nMsUszliunanisatenaamalulad

mMsUssfiukandsnseveamalulad Sunuvmddylumdiessiuasimuiuumeiitioasuasisdnenm
WAZAIHTVBUNYATNS unanuithiauerannTsiuad A3 weAnssy uazkadndannsiaNdlasuly
U%’Uiﬂuﬁuﬁﬂaﬂsﬁn‘[wmadLmﬂmﬂi Wuirnuddgueansidiunuvesnunsnslunssuiunsiauiwagnisiseus;
ptwsiaiios MaUssuradsynousaeussdiu il

4.1 ANUAATIUYDLNEAINS

MsUszduaMURMALTDUNYASAT WU 5sm°’ummﬁmLﬁuLaﬁawaﬂxLLuuagiiuisﬁ’uumﬁqmnﬁqmﬂﬁﬁa
Tngusziufinunsnaifiusennniign fe inwasnsazuusiiliinuasnsmeduiidulasing (Auads 4.83) msinousy
aenndastuilymveanunans (Fuade 4.75) aansofededmihiiiefeadioveruuziiluewian (Ainde 4.67)
wazanladhsuRanssiluowan (Aiads 4.75) Saasiouiunumsnsiipuesiiidonisieneameluladfidatu aunsn
afunnusiilaliuiinunsnslunsimusluufoRluwasmuies (dueds 4.25) wazdiovenrnuiludununsnssedu
(fuady 4.50) wiewidanusiulalumsieszitgmilunsnanldifiafundnnilneust (Aade 4.25) (Table 3) Vil
dunsglsufuiinuasnsldfunisaenenmaluladnssiulymuaganudesnisvennuasns
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Table 3 Evaluation of farmers’ opinions toward technology transfer project (N=12)

No. Details Average score  Meaning

1 The training can effectively address Maize-production issues that align 4.75 Highest
with the problems you face.

2 You can apply the knowledge gained from the training to livestock corn 4.25 High
production in your area.

3 The knowledge from the training helps you reduce production costs 4.25 High
and increase your income in Maize-production.

4 You feel confident in sharing or exchanging your experience in livestock 4.50 High
corn production with others interested in the topic.

5 If there are livestock corn production issues in the future, you can 4.67 Highest
contact or coordinate with relevant officials for advice.

6  You feel more confident in analyzing and solving livestock corn 4.25 High
production problems compared to before joining the program.

7 You are willing to participate in future training activities if they are 4.67 Highest
organized.
You will recommend other farmers to join the program in the future. 4.83 Highest

9  Overall satisfaction with this program. 4.75 Highest

4.2 AU3vaUNEAINT

mswmaaumLLuudauLLawa‘”ﬁmsﬂﬂamuLﬁaﬂizLﬁuwamiﬁauﬁmmLmﬁmﬁﬂiuﬂdaamﬁu 2 ngu lauwn

1) Si'faaﬂaﬁﬁmsl,ﬁ)ﬂt,t,wt.wﬂﬂa (Normal distribution) KAN1IATIVABUNITHANKIVDITBLANUIY WUUNAGDY
mmi‘luﬁﬁaﬁ 1 uagiidofi 2 Tnsuanuasuuuuni 39l4a8 Paired t-test Tun1sinseiauuAnAIvBIATULLADY
WASVARNDUTH  HANITIATIEINUTY INERsNITIUIY 12 918 HATiUUANUINuLAsTaSENaUTNLANATUDEN 9
Teddymadffiszduanuderiu 0.01 (Table 4)

2) YoyadilallFuanuasuuuund (Non-parametric data) dwiuhided 3 uazhied 4 Feoyalsidulununis
WANKAMUVUNGA NTIATIZASLTARR Wilcoxon Signed-Rank Test Han153LATIz9ANUIT A1 p-value 11AU 0.0178 tag
00218 sudwiyu  uandliifiuirzuuuneulazndainistineusuiianuuandnsfuesnedifedfyniadnfiszdiuain
o3 0.05 (Table 5)

ATLLULUUTAdeUNsnoUsIT IR umuuanstesaiiedd et avtouinlassnmsilneusuanansa
Lﬁ'mwummﬂumiwam%’wﬂ‘wmadLﬂwmﬂ'ﬂﬁ’f ﬁgnifmﬁ]Lﬂmwmsﬂﬁsmumsmwammﬂiuiaﬁﬁt,ﬁumﬂﬁmmi asn
warasfloufuiasnhlinuasnadiladenififindu aeandostunisinunes Kuhaswonvetch et al. (2024) Fawu
mmimm;ﬁﬁwmﬂumﬁmﬁwLqums%’mmsﬁ’mauuawé’dL'%ﬂuﬁmmmﬂﬁmﬁ’um&aﬁaasmﬁﬁaﬁﬁzy wsgnslaas
floufjiinge aiinsastioufifnseaenadosfunmpnnisiouidmsuglng fuesindlvgasioudléffandoaunn
tharslldluaniunssiads leslamzlunsdlveanunsnsiifiuszaunisalifa mslidueuilmidisadiansiFousidl
Aviuvanenassosenamild uaziosnnglvgasdarundolunisSoudinniudediuaudidyviovsslovives
oty q Inenadoudiuudvaiilifizouduqudnans wnswlulssaunisaivesGou uasdaadunisfdmdonly
NITUIUNITSHUTOLIUIDTY (Loeng, 2018)
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Table 4 Comparison of the mean and standard deviation of farmers' test scores before and after training,

analyzed using the paired t-test

Pre-Training Post-Training
Topic t df p
M SD M SD
1. Appropriate technology for 5.8333 1.7494 84166 1.2401 4.6399 11  0.0007**
Maize-production
2. Enhancing efficiency in corn 53636 23159  9.3560 3.0587 4.6065 11  0.0007**

production for cost reduction
by application of fertilizer according
to soil analysis

* p<0.01

Table 5 Comparison of the mean and standard deviation of farmers' test scores before and after training,

analyzed using the Wilcoxon Signed-Rank Test

Pre-Training Post-Training
Topic Zz p
N M SD N M SD

1. Major diseases and pests in
12 6.2500 0.7537 12 7.6660 1.2309 -2.369 0.0178*

corn production
2. Disease and pest prevention

12 6.3333 14974 12 7.8333 0.7177 -2.293 0.0218*
and control in feed corn

* p<0.05

4.3 WANTTUVBUNEAINT

msfinevsufieaienenmalulagnisadndlnauminunsns Saruddglunisiaunissdawaznisdnnig
Aumsinens MsfiamunisihanuiluujiRlusdamuemesnensnsludssiiumiigeg wud invasnsdunalulagnig
UgnuuulndlUuFod 100% lensiouiisuneunazndadniinlasins (Table 6 uaz Figure 6) Usznausny msinioy
Aulagn1smnAunaulan LLaxmﬂfﬁm%dﬂqﬂLﬁ@iﬁ‘lé’iwsﬂqﬂﬁmwau N13d1579uUa kaENISIANISARg YUY
wannay tnglHiouuniissundada yiadiouda (Bacillus thuringiensis) Wosiunilsideu (Metarhizium anisopliae)
ansinilsunun@iu (Emamectin benzoate) uazmsnanfudngeunas nansanudliiuinnunsnslufiuiiannsath
mwfﬁlé’%’ulﬂﬂﬁﬁmuﬁuﬁﬂqﬂsz’f'rﬂ‘wmL?ﬁuaaé’miﬁn wandliiudasnsfidusaulunisseytym wueiSnisudly
Jaym waznszurumslumsaeneamaluladinlugninhesdanusluldlsaisduanmndenveanuasns a9
danAdpeuN13AnyIvae Maleehuan and Panpakdee (2023) Fanuinnszuiunisanenonmaluladlnenisidiusu
yenunInTannaUiudsuisuiiivennvasnsld iliinunsnsseniumaluladlvig lnslaniznisnsaneven
walulad@ieisnisevsy AnUFUR uaznsideudtiuulasanse uenaind enafumsgnsiamulidusnwmy
\nwasnsegaliewandmiid ilvanansaasviouauAnuas SuiulTuusinalulagivansauivaniunisalase
YOUNWATNT FedonAdaItunIsAnwIves Chaipiriyakit et al. (2019) Fsnuindladeiiddysoniseensumealuladnis
nandlnndesdnd Aensinsefud T fiduasnsinuns

ogslsfny Tudsaiunslddenuddinsesiau wuidiisansasns 1 518 thluujid (Table 5) osan
NEAINTTEEULARIANAMITILIY nszUIuNsTiAududou Lﬂuﬁaﬂmiuas&jqmﬂﬁm%’umwmm nuasnsluAuAg
fussnnsi faramnuiulainnisliemuaiinneinuaglinadniunninaieduaviol avvioulmifiuinnislie
AuATATIEEALs L dudpsinsnaandluseAuLUas Lﬁ@%lﬁt,ﬁudﬂﬁmaﬁmazmwmﬂ'ﬁﬁmmﬁmmiddLa'%uaﬁ’umgu
Pnmbsruiiiedeesnsduazsiaiio
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Table 6 Farmers’ practices by applying knowledge from the training in the fields

Farmer's Practice Percentage

Topic Details of Practices Before joining  After joining
the training the training
1. Appropriate technology for Maize- 1. Soil preparation 0 100.00
production 2. Optimum planting density

by using planters
2. Enhancing efficiency in corn production 1. Soil analysis 0 8.33
for cost reduction by application of
fertilizer according to soil analysis

3. Major diseases and pests in corn 1. Pest situation assessment 0 100.00
production based on scientific principles

4. Disease and pest prevention and 1. Integrated pest 0 100.00
control in feed corn management

Figure 6 Adopted technologies of farmers participating in the project. Preparation of land according to
scientific principles for crop cultivation (A), soil analysis conducted (B), production of insect traps (C), and pest
situation assessment based on scientific principles (D)
4.4 waawsnisaeneamalulagnisuan
ndsnaeveamaluladinsuaniddsunsiudssuianuasnsluiuil Tasfanssuldadsiiuiidmsuns
Bouduazutsiuuszaunsel suhanussnsidisnlasinsuasseduiundasfous wasiinunsnsiunuudinly
%u‘ﬂuwumﬂiﬂmua gihnusluldlundasdnu 1 au vieAndu 8.33% mwaawamnaﬂaaL‘Uumiaﬁ’mﬂaiﬂmﬂmslu

il IWEILUUﬂ’]iai’NW‘IJ‘I/Iﬂ’]iLiﬁmi (Learning platform) wazinwasnssiuwuudmiuilugaravenninug Tedinsnelu

v
=

fufsilifinsmungunenansiidaiau madanalndinaashliniafnmatsussnturonnynansluiud dwali
Lﬁmmm€J"n§u°luﬂﬁif{’1’mﬂ1'iLLﬁ'lﬂJfJaquﬁ%Lﬁm"ﬁusl.uaummimaéquﬂHMﬂi LLazm%asu'wmwmﬂﬂuﬁuﬁﬁﬂizauﬁmm
Weatu Fenaldfunsmyuauanutuudsazamsaiamnliaeandesiuiufn Communities of Practice (CoP) @
Wmmﬁﬁmﬁ’umaLLaﬂL‘UﬁﬁmmmimuLﬁauiauaﬁwmﬂﬂdwmsﬁﬁmiﬁnﬂLﬁ’fmﬁwﬁ Lﬁaqmﬂmmimﬁmﬂmi
wanwdeulu Cop WuanusiAnanusraunsaings annsiluuszendldldats wavaonadoatuuunveusasiiui
9E19U71934 (Hayden et al,, 2018) lagnszuIuN15lUN1SVEILHAINNBATATAULUY 819UsEYNALTUUIAA Champion
Network Model daifunisanenenruianinunsnsginumsns lasldgiimeluladluldlddnsadufuniodsmasie
wothe Tnglunsidet enadudusensiauinunsnsduuy Tnedatineusuduanud wayisnisiiieatonduiy
wouvtvinuznnsdoans madugsuneanuazan (Facilitator) nénnsSeusvesivguazimadamsnisvenaiug
musaduayuianuasnineinslumsansa Mndudanisadaluslannuasnsfuuuulaeinstuiindoyameiuns
Wiyiulnvesity uazdeyaimsugianigg TasfuanuTeudiouisufoRinunsnsfuisuioilm andunsieed
\Sevnedsnudifieg uddnfvnssunsieuinnuasnunsnsiunuilaeiugidsmianssuaniteutunienusiniy
inwnInsFuuuy madamaduilusannnansdusuuiiuinldinseAusendy wavasvioudn lasvsdfesiiszuy
finau uazatuayuionmadumaia wardegdls Tnssudunuiumhenuiifuiaseu wu nsudadunisineas el
wmsznmsdadulageuiumaluladlmisiniAnainnislasudnsnannaundnluaseuasvdeifiou (Bandiera and Rasul,
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2006) Inglamziteutuiivszauanudise dadunalanissensurunisiFeuinadsay (Social learning) (Conley
and Udry, 2010)
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