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Factors affecting the adoption of rice combine harvester of famers
in Sawang Daen Din District, Sakon Nakhon Province
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ABSTRACT: The adoption of agricultural machinery to replace human labor results in an increase in both production
efficiency and farmers' incomes and a reduction in production costs. Although most rice farmers in Thailand use
combine harvesters, there are, however, still some farmers in Sakon Nakhon Province who still have not adopted
them. This study aims to analyze the factors influencing farmers’ adoption of combine harvesters in Sawang Daen
Din District, Sakon Nakhon Province, using data from interviews with 146 sample farmers. The model estimation
results indicated that independent variables were able to explain 46.32% of the decisions to adopt a combine
harvester. Education level, farm size, health attitude, economic attitude and physical attitudes had a significant
effect on combine harvester adoption. Therefore, the key recommendations are the following: 1) The promotion of
combine harvesters should be emphasize on low education farmers because the accessibility and ability to accept
technology is lower than other farmers; 2) The development of combine harvesters should focus primarily on rice
quality factors; and 3) the relevant government agencies should promote the demonstration field for comparing
combine harvesters and hand harvesting, as this may enhance the adoption of combine harvesters in the study
area.
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Table 1 Variables, definition and description

Variables Variable definition Unit/description

Farmer’s characteristics

Gender Gender of household head 1 =male, 0 = female
Age Age of household head Years

Education Education level of household head Years

Agricultural Labor force Agricultural labor amount Persons

Physical characteristics

Rice cultivated area Rice cultivated area Rai

Economic factor

Grown rice for sell Household which sell rice to the 1 if the farmer sell rice to the market, 0

market otherwise

Communication and government extension factors

Government extension Dummy of government extension 1 if the farmer contacts with government
extension staff, 0 otherwise
Training on rice machinery 1 if the farmer attends rice machinery

Dummy of rice machinery training
training course, 0 otherwise

Attitudes

Health attitudes Health attitudes 5-Point Likert Scale
Economic attitudes Economic attitudes (1) Strongly disagree;
Physical attitudes Physical attitudes (2) Disagree;

Communication attitudes ~ Communication and Social attitudes (3) Neither agree nor disagree;

(4) Agree; (5) Strongly agree.
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iemsnaiuitegsneudSTrennunsnITeduitinusesmssensunieldimalulagviesUuuunawantunnau Tu
Uszdiull Wulsedudessaevenmeluladiideudid sy Wewmnmsseniumaluladvoanunsnsanivglulsyinea
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nsinenslanastaseLios (WawBeius, 2559; Bum wazAme, 2561; Augustine and Mulugetta, 2008) (Table 2)
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Table 2 Attitude towards combine harvester applied of sample farmers

318019 Hand Combine Total
harvesting harvester

Health attitudes
Combine harvesters reduce injuries and fatigue 4.19 4.36 4.28
Combine harvesters reduce labor use 4.19 a.67 4.43
Combine harvesters make farmers more comfortable 4.27 4.66 a.4a7
Combine harvester saves the farmers time 3.12 3.75 3.44
Economic attitudes
Combine harvester reduce production cost 3.12 3.75 3.44
The service charge affects the use of the combine harvester 274 3.79 3.27
The service charge of the combine harvester is reasonable 2.26 2.86 2.56
Physical attitudes
Difficult to find combine harvester during harvesting season 4.25 4.23 4.24
Using combine harvester yielded better quality rice than hand harvesting 2.48 2.67 2.58
Using combine harvester make more vield loss than hand harvesting 4.37 352 3.95
Using combine harvester have more impurity varieties than hand harvesting 4.18 2.95 3.57
Using combine harvester have impurity 4.67 3.93 4.30
Using combine harvester make low quality of rice 3.32 3.26 3.29
Your rice fields are suitable for using combine harvester 2.33 3.03 2.68
Rice product from combine harvester not suitable for home consumption 3.33 2.51 292
Communication attitudes
Government support is a key factor affecting the combine harvester use 3.74 3.67 3.71
Combine harvester use was influenced by other farmers 1.93 3.00 247
The use of the combine harvester was followed by other farmers 1.90 3.03 2.34
Advertisements influence the decision to combine harvester applied 2.62 277 2.83

Note: 5-Point Likert Scale as (1) Strongly disagree; (2) Disagree; (3) Neither agree nor disagree; (4) Agree; (5) Strongly

agree.
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NANNSNAADUAUFUNUSTENINAILUTDATENUINA I UTAUAIANLAZNNTHDENS 2 FIUT haLAILUIAUTALAR

s Y =
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YBILUUTIABUVINAU 80.92% A1Aaila (sensitivity) 79.69% uay AU UNIz(specificity) iU 82.09% andliiuimna
msUszanaAnuuUSaedauminzadlunsesunensasuwlamensindulasensunsidindeaisinadives

wnwasnsle mansusznumduUssanswardiundenuunnsgiu iieldmanuduiusveaiuysdasy wazduusnn 1169



ununwes 51 atufl 2: 360-374 (2566)./doi:10.14456/kaj.2023.28. 368

wsdaszuraziillnnuduiusuindesissladudindsnn Fedudsdasehe Jaduausnee laun anwausiugiuves
NEAINT dnvalznangnIn Jadenuasegia Yadeaudiauuaznisdeans wavdadesurinuad diuduusauilely
nsfinwAe msseufunieuienndnrennunsns namsuszanaAansnUI A Prob X2 = 0.000 wanslidiuin 6

'
o o aaa 1Y

wusdasylunuuinass awnsaeduisnisdndulaseusunisldinisunuiuintveuneninslaegitsdAysananseau

arudeiusesay 99 luvaeiian Pseudo R? = 0.4632 wansliiiuindaudsdasslunvusiansannsneduienis
Wasuuwawensdndulasensunisliieieaieruadnvennuasnslddosay 46.32 (Table 3)

defasaunransinnegitiiifianinadenisveniundeafsnnadnvennvasnsludineainuauiu Jamia
anauAs nud sEunsAne sueiuiinzUgn VisuaRduguamdidu 2 ieunRduasugiadidud 1 usvirueddiu
Mo iR 4 Tvdnameindemuasiduresnssensuiaieaisiuaiivennuasns luvasiviruadsuguaiw
SUT 1 iruAREUANEAINEIUT 1, 2 wag 5 danswantsaudonuunazduresnseeNTULAS B LA BIUIAT TR
1NwRNs (Table 3)

sefunsine Sanuduiusmanindennuiienluvesnissensuinieaisruinvennuasnslufiuil ognsdl
TodRynsadnfisduanuileiudesas 99 (Table 3) LLamﬂﬁLﬁu’iﬂmwmﬂiﬁﬁﬁsé’umiﬁﬂmqqﬁmmm%L‘fhﬂiJﬂﬁ
gausuAIaAEIuInINNNIINEAINTIEBY G’Ti'ﬂ,‘uﬁﬂumimwmmwmmﬁﬁizé’fvmiﬁﬂmqam;mm%ﬁqsﬁayﬁLLasmmifﬁ
Huvsglondtensviinsinens Sunldufasdawansalunmnnsiteyataruszauamudiiaslunslimaluladiv
Frtunumsnsfidsedunisfnwssdiugeannsadndulaseusumalulagldogaiiussana inunsnsiiifsefunisinungs
dulugaziiselandnainuennianisinens (Hiroki and Ashok, 2010) msiisglaainuenaianisinensasiiutaded iy
THinunsnssoniuiadosinsnamainuasinniu insgiinuannselunisasuiigndi (Daberkow and McBride, 2003)
u8N9INH Hiroki and Ashok (2010) §338137 inwnInsiidfufineugnaualvgjaziiuulbuveamssonsumaluladly
1nni denndesiunanisUsranumflsuuaiuiinzugn finudt anuesfuresnsseniuinonfeuantnues
Lﬂwmiﬂmﬂiﬁumaﬁummmﬁuﬁmwﬂgﬂ ImaLmﬁmﬂiﬁﬁﬁuﬁwaﬂzjuﬂsuumiwgﬁmmm%Lﬂuﬁasaaﬁumﬂﬁﬂ%qLﬁm
wadunnunessnIedn uenanuuadiuksulumaiuiesdahissuengdudufeddusanudnaumnud

lugrgaiiviigrguasdsoussnuluudasiiufineudeguds nan1sAnwlaenndewmiumuwiAaniaasygeansi

'
a

Tnehluudunuesnsfidiuimamainuasnntuiuu i ldiedosnsnamainuasinniu esmninumsnsnguiifisu
maaﬂaﬁanuﬁﬁumﬂ’jﬁw%’wﬁﬁu%Lflumwaxﬁauﬁﬁ‘uaw%’wmmﬁ”’wmﬁﬁiﬁﬁ’um‘wmsm uenniinumsnsiiiuiinues
fulemaduiweundosinsnansinunsuieseuiunisliiniesinsnisinumsgannninggfidu (Akram et al., 2020)
aonndoafuruidoes giamssn wagame (2550) fiseydn Gummﬁyuﬁﬂqﬂﬁmmé’uﬂ’uﬁ‘mamﬂ@&hdﬁﬁ’aﬁﬁmmqaﬁﬁ U
nsseusumeluladnsdamsan Wemnidenvasnsimsineasluiufivualngu %ﬁmamémqaLLazﬁiwiﬁLﬁw?Tu 9
Hunssgdlaliinuasnsensumeluladdugaiiovullunmsusuugimstgniivvesmuies

A

ViruaRugunni 2 de d8vEwarernuuiasdureiseeniunisuiIuad e didudfymadnnseu

AUFRIiY 99% laeviruafsuguamdeil 1 safieruntivandymguamuaznisuinduiidvsnanisausouiiag

'
=

Huresnisseuiuieienisauindn (Table 3) nanfe mnnumsnaifudeiuussiuilussduiiinnduazdmalian
ihazfuresmssensusafisredrluiiufienas asfeuliisivindymaunmussnumsnsuazsammsuiadusinms
wandenlosfuanuieziduvesnssouiuedesinsnanisinunsadelnl aenndosiunuidoves essamany uavadud
(2556) Aspyd inwasnsdlngiiuiifueiguazauaminasonsdndulalunislduinssounsninesvunanasves
\nwnsng dauviruaRsugunmdedt 2 snifvnnateifiuanuaznaue Savswaanindeniniazdureaniseensy

LAIBANLIUIANT (Table 3) nUNBDY LNEATNTATIUINNISITSOAEIUIRYI AT P ANEUNIILINTUITAINA L ARLUN R



KHON KAEN AGRICULTURE JOURNAL 51 (2): 360-374 (2023)./doi:10.14456/kaj.2023.28. 369

TR
= o 1 '

Wuvesniseensusangruatindy dsnnuazmnauiefiiududuladeddadndunilfidsaneniseeusumalulad
YDuN¥AINT (Alexander et al,, 2020) usnanvimuaisuguan Jadesuasugiadutadenddyroniseeusumalulad

a

YDANYATNT HANITUTTUIUAILUUTIADS WUFT ViAuaRdwasygialudssiiunisanduyunisndnvessaieauindiadl

o«

' '
aaa 1Y =

auduiusmsuInfunseeNsusaisIwnd e edelifddymadafisyiuanudeiuiosas 90 wandliidiuin inwnsns
fituimsldsaienameliumumatuiednanadimuninasdufisonsusnienadrunntu mneitefii
1 wansransAnuAsutudauinslisafeueansnanduyumaiuieldnnnimsldusauaulunsfuien
NaNAAN1IN1TNEAT (Praweenwongwuthi et al., 2009; Hasan et al., 2020)

dwiunan1sUsznaaruaRsunIsam wuidulstasesuiauainnenin 4 faudsandausiame 5 6

o 44'

wlslumannil fisvdnaseruinzdureinseensuadenisruadmediteddymeadaiisesuaudeiudesaz 90
31lU (Table 3) lngvimuaimeaaiduil 1 (Msldsafeahlinandngapdomnmimsliusanueluniafuie), 2
(mslsarenndiuguumnnniinisliussouaulunsifuied) uay 5 @uamdmiifsidsafennalimngdmi
msuilnaluataiew fBvinasonuniaziduveinseeniuinioafsunlunisay mnefs mnnuasiiiusne fusiauad
faanuteluszduiiinnd uardsnaliaiuinsdurenisseuusaieiunanas azfeulifuiiuenaininumansagly
AnudAnsosnmsgadenandnseninansruumsiiuising Lﬂwmﬂﬂu‘ﬁuﬁE“J’wiau%ﬂﬂﬁmmﬁﬁzﬁu@mmwsuaa
wandndlnsameaunindumsuilaa Wosmnnemsnslufiufidlvgugnitundenfiotagussadlunisuilaaves
asFoudundn uenanidmuivimuaimenimddiuil 4 Wasnmanzdwivsaisnndmnninisliusanua) 4
SvswansIndeAuhazluresmssensusafsIndm Srnmmemenimeuanluiiuiinans fusenideavile
dnilvunvannvunmdn fduunduounnuasiisulivienslifegluuvacn iliduguassavesniseensusaifeiuin
yualng) matiuiesdndsdeldsaioadnvumdn @y, 2559)

dlofiansanuanisuszanaen Marginal effect Safiunsuszanadianuiiasiduvesiulsdassudaziusiil
Snswarenssausuaieaisnuindnvesinunsnsmnnualiiladedug Al wudrArduUsEAnssauusyndliianis
danARBInuNaN1sUTEINMAMULTIARmaN TngnuITuenanTEiunIsANK ﬁumm‘ﬁuﬁmwﬂgﬂ viruARsuAuANAIRUT
2 ﬁﬂuﬂﬁeﬁ”mmwﬁaé’ﬂﬁuﬁ 1 wagiruARGIUNI8AINEITUT 1,2, 4 uwaz 5 8vSwansuinseauu1aziduveenis

@

gaNTuIATRLNgININT VLN YAINTIED Tun15UTEINMAT Marginal effect fuusiuvasnsugniniivevieddninanisauy

' '
aada o Sl

AaAnuUaziduvesnsyeusuAs puf BauInd1Iee 19l e ddgynsaifiseauanudeduiovas 90 Falaesialunda

.q

inwmsnsivgninudfinandnamdsvismseziinnutinduresmsseniuindsafgiuinunnnitnumsnsiivgniiaite
uilaelunsaiseu eghslsfiny inwasnslufiufidaednudwdunsnewda fugdnlitunwnsnsseiu Sensld
wssnuaulunnfuisragyilildnandndnimng funnhluldduudafudidesanantymiugdnuuldunni
Tuvaugisuusjuresmsiihiunmseusumsldiaiesinsifiensugninve snunsnsiidvsnamsavseruinaziduvesnis
goufuiAs e azviouliiuinnisidrfunseusuiisaiueg ssdnsnanmsinensdanalinruninazduvesns
yousuLAseuRIwINanas Fdlunseusumsliiniosdnsnansinemsluiiuiidnudnlngssdunsuusinedesdnsimie
yosuTMENYU 1 1a3emmule edowinudn vislasudanuansiad Sadumsousueiesinslurasiuneunisugnuay
nsguasnvnniureumaiuien Wewnnslfiedesiumeinunsnsaulmylufiuiimeans usendsuniedu
nslfsniennnnnsuiesgliusnsidlusasueniiug inwmsnslidesamuiainieafenmnounneinuasnsdau

Ingdunwasnssegesuaznisamudesaiewindedldiunuasudiegs (wuwwys, 2559)



ununwes 51 atufl 2: 360-374 (2566)./doi:10.14456/kaj.2023.28.

Table 3 Factors affecting the adoption of rice combine harvester of famers in study area

370

Variables Logistic regression Marginal effect

Coefficients SD P-value dy/dx SD P-value

Farmer’s characteristics

Gender -0.488  0.619 0.430 -0.058 0.073 0.427

Age 0.048  0.031 0.123 0.006 0.004 0.111

Education 0.253  0.137 0.065 * 0.030 0.016 0.054 *

Agricultural labor force 0.227 0.265 0.393 0.027 0.031 0.389

Physical characteristics

Rice cultivated area 0.130 0.053 0.014 *** 0.015 0.006 0.007  ***

Economic factors

Grown rice for sell -1.534 0.928 0.105 -0.182 0.106 0.086 *

Communication and

Government extension 0.279 0.542 0.606 0.033 0.064 0.606

Training on rice machinery -3.423 2.107 0.104 -0.406 0.241 0.091 *

Attitudes

Health attitudes

Health attitude 1 -0.939  0.383 0.014  *** -0.112 0.042 0.008  ***

Health attitude 2 1.541 0.608 0.011 *** 0.183 0.066 0.006  ***

Economic attitudes

Economic attitude 1 0.331 0.201 0.100 * 0.038 0.023 0.097 *

Physical attitudes

Physical attitude 1 -0.606  0.256 0.018 ** -0.072 0.028 0.010 ***

Physical attitude 2 -0.698  0.221 0.002 *** -0.083 0.022 0.000 ***

Physical attitude 3 -0.273  0.188 0.145 -0.032 0.022 0.133

Physical attitude 4 0.408  0.231 0.078 * 0.048 0.026 0.065 *

Physical attitude 5 -0.384  0.228 0.092 * -0.046 0.026 0.079 *

Communication attitudes

Communication attitude 1 0.133  0.208 0.523 0.016 0.025 0.521

_cons -3.598 3.873 0.353

Probx?  =0.000

Pseudo R? = 0.4632

Note: * = significant at p<0.10; ** = significant at p<0.05; *** = significant at p<0.01
Health attitudes: Health attitude 1 - Combine harvesters reduce injuries and fatigue.

Health attitude 2 - Combine harvesters make farmers more comfortable.

Economic attitude: Economic attitude 1 - Combine harvester reduce production cost.

Physical attitudes: Physical attitude 1 - Using combine harvester make more yield loss than hand harvesting.

Physical attitude 2 - Using combine harvester have more impurity varieties than hand harvesting.

Physical attitude 3 - Using combine harvester make low quality of rice.

Physical attitude 4 - Your rice fields are suitable for using combine harvester.

Physical attitude 5 - Rice product from combine harvester not suitable for home consumption.

Communication attitude: Communication attitude 1 - Combine harvester use was influenced by other farmers.
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