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The Potential Development of Community Pest Management
Center Members: A Case of Kram Community Pest Management
Center, Klaeng District, Rayong Province, Thailand
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Abstract

The objectives of study were to: 1) find potential in the current pest management of the Community
Pest Management Center members in Kram sub-district, Krang district, Rayong province; 2) find needs
for potential development of the Community Pest Management Center member;
3) develop the potential in pest management of the member; and 4) assess results of the potential
development. The sample group consisted of 32 members of the Community Pest Management Centers
who had been members of the center for at least one year. A set of questionnaires and quiz of
knowledge and skills were used for data collection. Obtained data were analyzed by using descriptive
statistics and T-test.

Results of the study revealed that the respondents had a low level of knowledge and skills in
sustainable pest management (X=2.34 and 2.83, respectively). Also, they had a low and very low level
of survey and monitoring the pest situation (X=2.44 and 1.77, respectively) and increasing production
of natural enemies and biological products for pest control (X=2.47 and 2.46, respectively). The
respondents agreed to choose to develop agricultural potential for sustainable pest management. This
could be done by using the process of the Farmer Field School under the Royal Initiative. There were
4 topics of the participation in knowledge transfer: 1) creating a calendar of mangosteen care for a
period of one year; 2) introduction to identification of pests and natural enemies; 3) integrated pest
management; and 4) agro-ecosystem analysis. There was theoretical and practical learning at the

sametime. Findings showed that the respondents had a moderate level of the potential after the
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development of sustainable pest management in terms of knowledge and skills (X=3.34 and 3.76,
respectively). According to a comparison of results of the development, the respondents had increased
knowledge and skills with a statistical significance level (P<0.05).

Keywords: Potential, community pest management center, farmer field school under the royal initiative,

integrated pest management

UNANgD

m9felundeiliinguszasdiite 1) nudnenmlumsuimssamsdngivlutiagturesanngudinns
Fngivu suans Snsunas fminstens 2) nsumnusesmsmsiiundnenmlunsuimsinnsdngity
YasanaudInnmsdngitvyus 3) ianndnenmlunsuimsdanisdngivvesaunnguddnnisdngivyus
way 4) Uszillunanisiaundngawlunsudmsdanisdngivresaninguddanisdngivugueu duiiedgisuuy
wzas Tnafuandnngulaisnnd 13 wazadinslaisin wou 32 50 Wudeyalaglivuasuny uuuneaey
ANUIwaEinye JinTvideyalagliadfilmssauiias T-test Han15AnY MU asnBngidrsauianndnenn
dulmdumends wasfouitmumbuandnuinn 9 T fergade 61 T Inisugnifanadundn dneam
Tutlagiursunsiiaun wud aiuassinuesumsuimsinnisngiivldedisdaiiu egluseiutios (Aade
2.38 ua 2.83) fudrnanaziamuaniunisaldngiie finnusedulies uasiinuesefutosunn (Aede 2.44
uag 1.77) uazsnunsrdnuenedngsssund Satsiiteldmunudngite fanuiuasvinuglussfuos (Aade
2.47 way 2.46) annIndluAmdeniaundnenimiunisinumsiienisuimsinnisdngiialdedisdeiu Tneld
nszvunslssSeununInslunseswing wasn1siidinsin denennnud 4 vide laud msdavifiiu
nMaquainnnaenszer 1 O Mssuundnsfivdngsssumidowiu msdansdngiivlneiBuaunany way
mMylnegiszuviinanens lneeuimeanguiuazinisinufoRaudiu Aneamvdinsiaundmunisuims
dnnsdngiivegnadidu andndmmsuasiinueg Tussdutunans (dede 3.30 uaz 3.76) msl3ouliieu
HANSHAIUINUI am%ﬂﬁmmiuazﬁﬂmwé’qmiﬁ@umLﬁwﬁumﬂﬂ'aumiﬁmmaﬂwqﬁﬁaﬁﬁzgmaaaa sy
(P<0.05)
Adfey: Anenn guddansdmgiivyuey 1aBeunuasnslunseais nsdansdngilaeIonaunanu
AN Angiiglamenuipauavaruisawtstuainuisnu
“Hagie” iudgmiiddlumsihmsinas

]

MIuImsiansdngiiguninunsnsnelugusureny

=

lnedngfigauisoasisanudeomenundady  dunmsdansguddansingiivgueu nszuiunsdnds

Jewar 40 veyadwanan (Friniauinisinenen
wialulad nsudaaiunIsineas, 2559) Anednauia
Uagtu nwesnstisunisldansiedlunsmdndngivg
Tnewuiuissmealngasdiiuivhninnasineglu
Susuil 48 vedlan wifinmsudhasiadidndngiie
Fununndududu 5 veslan (@ewsgesulat, 2561)
warfaudaeiimsinuasldansindlunisidndngity
Sunnueusdngiivludszmelneilildanas
nsuduasun1sinynsIauuInIanisualedymn
MIsEUIndngivedeysanns lnsvelviinunsnsuas
Brihiisutustlatgwiielfaansauimsdanis

Usznaumsveausiuiloinuasnsgaulaluyuyu
WrgamnBuasn®n Uszana 30 Au usiRsAmEnIIINTg
wsmihdidudununuinguszasd suldun 1) Wu
AudNaimLILN¥AINTUATYUTULAeNITHNENen
ATINIFUNSNUATUANYAINTHAzYLYY WarliusnIs
yamsinees Litelinwmsns aandn uargLTUEINSA
murudngivldednadadu 2) Wielfnunsnsanunsa
HANARISTIUNIR ansTafeivieiugivazenn uas
Hadvdu o Mdmuaudngivlddedies 3) ievh
wihilunisdisa famu uazUszadusiudifiou
mssruInvesisiivluimy antudidunsian



AingnwannBnegeiidiusiumunszuiunsisasey
tnwnsnslunses1vdnd Jenszuaunisfanarndu
nszuumsilinemsnadugudnanamsdidufanssu
wazasatulinunInsSeusuwImMUida lae
msdansiiieadeduynszezmsisiquivlavesity
uazmUszaun1salaNMIUuR9se RN
1581979 Tisesi naes AgativstunasEudiduns
FudiFudgneudafuiiemandn (nesdaaduns
p13nvwardnNsALe NINdESUNTINYAT, 2559)
TunseuIumsBeuin1sinnsdngie lauslusLIN g
nsdnnsdnginlneisuaunau tilelvauidn
fmadenlumsiansdngiivunduldgadufious
nsliasiadl 35nsn1sdansdngilaeIonaunany
Usznausieg wanssu Wugauniu 38na /e
935 ansadnainig Mmslinguaneaiuau wasnsly
a1sedl lngndnnisdrdglunismindnsiielngis
NaHATY Ao Ugniteliudauss drsraudasedsahiane
oy$n¥AngssNA uazinunInstiudifeinigy
Frungyns fEnmsfiRlunsdenisniseugudngiiy
Fivnzau (Neuna, 2561)
guddanisdnfingurudadeduadousnlud
w.A. 2551 Yagtullauddanisdngivyusunsounay
FraussmA 1vAY 3,395 Aud (nsudaalunsinens,
2565) nIudvasunisinuaslaviinisussiiunis
suduuvesguidanisdngiivgury wiseenidu
3 szau laun 58U A fia A sedu B Aeneld uagsediu

P

C fip USuue mamsuseiliunuin dauddanisdngivy
YWYUTEAU A I1UIU 662 uia (Feeag 19.50) s¥dU B
1913 1,672 Ui (Fewag 49.25) uawseau C 131w
1,061 uvis (Sowag 31.25) (NSUELESUNSINEAT, 2565)
mﬁusﬁlumiﬂisLﬁuﬂmmﬁwﬁﬁuawawﬁﬁﬂ W
aundniinisuaniasuSeudiiamunnudinuzuas
Uszaun1sad AnznssuNsresn iz nsildiusi
vosanTnetssaiies iusu @inianmsdaeven
wielulad naudaieBumsinens, 2559) luftuiidain
szo09 Hquddnmsdasiivyusuiomn $1umu 19 wis
Auddnnsdngiivguau suans1 sneunas Smin
srpes daluguddanisdngivaudundn daundin
sy 50 A lFsunsUssiivlussdu A Saduded
waulain nnsiiliunueesannuvatsluas

9. WanNSsSUNISINUAS 6(3):1-10
J. Agri. Prod. 2024

Isumsuszdivluwnsn A winsaudlagiudnann
auunumvthivesasdnegluszivle ozlsde
ANUREINSlUMIRRIUANEAWYBIaINEN JULUY
nswaudnaanliiuaudnaisinegals wag
nannIsiRuasduegsly

ad o = a o

AT UUNTTIY
MdeasallizuLuumTidegal iinisuuy

fidus (Participatory action research) ALiiun1g

IowazAudiog1alul we. 2563-2565 ilad@nwn

)

o o

nswauIAngamanBnauddanisdngiyyuvy
fuand Suneunas Sminszees Tnsutsdunou
oonifu 4 $u 1dur 1) Msssymmiuasiinuglums
Uimsiansdingits 2) msszyanuiuassinued
NWATNIADINTHAILT 3) MIWRILIANNTUALTINYE
MUTINYATNIADINTT LA 4) MIUszidiunanisiaun

Uszrnslun1svinidde laun inwasnsfidu
aundnueaguidnnisdnsiivguau duans1 sune
unas daminszens Tnaduandnlsising 1 U Tud
W.A. 2560 HaunInduau 50 519 Anldennguiegns
LUULR1Z (Purposive sampling) Faduandnid
anuadasialumsimudnenmimunsusmsdanis
dngiy Sunukiay 32 919

\3esilofililun1side usoonidu 3 nou léun
wuudouny (Questionnaire) wuuillaseasne wuu
TaausuuuUsty wazuuuiarinweniaujiRuuy
110 5Us2110UA" (Rating scale) Wi idesfiesngn
rumsnsIvaeUAmn B deangduitadady
Hidmashunsinnisdngi f8nensngaideds
AngiivaNNIuduaSINITINERT WAz Wl1AI5UIAS
AUDINUUIMITIANIANTAY BAAEB1UIBNTAUE
dudSuwealulagnisinuasauensnuiy Jaminvays

Tneiisneaziden

v
&

pouil 1 Terauiiefudoyafiugiuves
anIniinum st dngnm

Aol 2 Luuinmssuuuusil defaunAeiu
MsuiMsInmsmgiiviiaenndesfiuunuimtiiives
Audtanisdngiivamu a 3 Fu uasinanzuuy
nmegeuANiIwUanNnInadusERuAINg
WuULmsUsEanaIAl (Rating scale) wiseonidu 5 sediu



° 9. WANNSSUNISINUAS 6(3):1-10
J. Agri. Prod. 2024

fail Fsazuun 03 seuarudliennn 4-6 sedy
AUl 7-9 sEAUANIUIUNGY 10-12 SEAU
ATUIA Uz 13-15 S¥AUANNIANIN

Aol 3 wuuianusuUULIATUTEIAAY
(Rating scale) ynnsiavinwgananIunIsaidnass
Tunsuimsiamsdngiivaenadosiuunumuiig
vosguidnnisngivauauia 3 d1u inasinisli
azwuw wuseaniliu 5 sziu fie vinwefuin winfu
5 AZWUY Yinwed Wiu 4 azlud vinvsUunans
Wiy 3 Avuuu Vinweides Wi 2 Azluu uagvinwe
Wewnn Wi 1 Azluy

N153LAT1ERTeyan15Ide UwuuaeuaIy
wuuinauiiagiinye 1nTIvEeUANaNY Tl Uag
thafnsigideya el

1. Mylaszvdeyaidenmnin (Qualitative
analysis) 1agn153A51RdaYaaIN WuLARUNIY
NISAUNUINGY KaENTTUIUNITIUNITAMUINGY
thieseiidonidulssiu uasdouusses

2. MmyaTzdeyalde3una (Quantitative
analysis) 1a8n153A51RdaYaIN WUUARUNIY
wuudnanuiuazinue HanouuarndInI T
Tngidayaundnvisiatoya wazditoyauniasz
meesoweufines Inglilusunsudidagumsiese
foyamsdsaumans ilediaszinazmeynaia
Tagn1suanuasnwd enfesas Anads A1gean
Arvingn Admdonvunnsgiu wazldadilunis
Wiguiiieunaniside fie t-test

Nan1sIvBUAZIANTA
%’agaﬁugmmaé’aﬂu wazUszaun1sallunnsinnis
HNEATVDIFUIUN

PNMFITeNUI AuUdTANISAnFRvYUIU siva
né1 Sunounas Sminsvees Saderulud na. 2558
anngidrsamimndnenmdumends 19 910 uay
mAwe 13 519 Tengsewing 37-78 U englade 61 T
Feurmadhsauuaundnuiu 9 3 fiftes 3 5107
dhsinduaundnuin 3 U fidnsudivszaunisal
lunsvinsinunsegsening 6-40 Y Usvaumsaiiade
19.93 7 aundnfevas 50 fsvumsinwiusilusysu
Uszaudnwn

Aneamiaumsiaul duanuiuasineslunis
UIMIInNsAngiYvasauIBnaudIan1sAn gy
YUY

INMTIRENUTY ANEANATUAIILIVDIANNTN
Snogluszaution aluduudmsdamsdngiivldess
9By nsndndngsssnd anstaasifliaiugy
Angiiulariedies uagn3d1sa9 Ananu aounisel
fngiia (Atofewindu 2.38 2.44 uag 2.47 maddv)
(Table 1) lngauTnaouteriaiuladesluiite
nmsIfadeemsiaunfvesiy Wy MIdadenua
Angiivuazlsdngiiv Fdenisliased wu nisady
asindilunisdesiuidndngiy wagdeujunltunis
Ansnawanaansldansiad nansmageuvinye wui
anTndvinueeglusyiutes ludmunisusmsdanig
dngiilsiaensdsdunagnsndndngossunni ansdasis
fldmuaudngivlddedies @sedudadowiiy
2.83 war 2.46 muadv) lnewudn sadedidna
nsnAdeUs1 IWuNIsIUNeINIsARUNAve Y
MIPUUNANINYANIEITUYA FunsunsiFouiiui
MsA3eNemIs Wagdsnisunde aungiiaundn
fvinwesdundadonnanaundniinsudming
Tunssdnderilnslamesin liaudninnunin
lwznihifinulddu nanismaaoufun1sdIse
Ansnuanunsaldngity aundndvinweseautosun
(szduAadewindu 1.77) Tushdensidengunsal
N3 MsldunsaliarIsnsuunatunisd1sn
uisnsanduiinuanisdisg fiidesnnusesu
naudumunumsdnaifiesiiier ilvimndnaudu
Liflszaunisaflusuil venandannaiiiuase
#nonmuesaundnflotaiileannain 2 dwu leun
il 1 fe Wlsnevesisuasiviniduaiunanues
ASuRinveu wu mssusudulngasgnitvualag
Wit idaaSumsiaens ﬁgq‘su"mwmamawé’ﬂqm
ns@eud shlrnnsFeusluuadsldnsamuaing
Fosmavtelymvesaundn a vaiiy wavdnilveg
MAANsBLilDs donndesiu U3 (2555) indnain
widsaivesanBnaluallisunid i idata
msinues widymmuimssudunulddedies uay
famonndesiu nian (2557) fina1ni nwRsnsiaue
Tiimsousumenennnuiesnsseiiios Ingimiind



miﬁﬂﬂﬂﬂﬂﬁﬁmuﬁuﬁLﬁﬂmﬁwml,amuzﬁ%ﬁa
NANssTUInAngivY wardnusensddityfe nsuduasy
muﬂ‘wmﬁ’mumLda‘auiﬁuiumiLﬁauﬁWLLwﬂqﬁgqﬁu
dwithiidestivsraunsallunsugiRnu samnieam
sneiiudl viderednuaray ethaarliosnd 2 1
lmAnnsleniheiuiisuiageu mswanlireiios
danasiorudiiusuazarudeiuseninandnuay
il daudl 2 fie aundn ann1sidenudn aundn

9. WanNSsSUNISINUAS 6(3):1-10

fnalunmsdsumianntdesviseunasieglinsumy  vosauIdn

J. Agri. Prod. 2024

fvmanan Sudesnanmsiasnlusuwdenseuna
villailFFumndedrafuiiuazsioilos wagdomui
vsaseuaRdsunuindatwnduanndniiiosu
AL Ynans warsunmisatduayudadenisndnain
9519013 Tagliussnudiduandiviegnlaiivian
TunsufiRnunsluauesiuiud wazlingse
theslumevenmend Taunsadilailisunmssensy
a2 dadshandududdgsedneninluiagi

Table 1 Levels of knowledge in all 3 aspects of the members of the Kram Community Pest Management

Center, Klaeng district, Rayong province before the potential development

Level Score N Percentage
Level of knowledge of pest management
X=2.38 5.0.=0.71 min=1, max=10

Very low 0-3 3 9.4
Low 4-6 15 46.9
Moderate 7-9 13 40.6
More 10-12 1 3.1
Most 13-15 0 0

Level of knowledge of Field monitoring

X=2.44 5.D.=0.76 min=2, max=11
Very low 0-3 2 6.3
Low 4-6 17 53.1
Moderate 7-9 10 31.3
More 10-12 3 9.4
Most 13-15 0
Level of knowledge of natural enemies mass-rearing

X=2.25 (6.25) 5.D.=0.80 min=0, max=12
Very Low 0-3 a4 10.5
Low 4-6 18 47.5
Moderate 7-9 13 34.2
More 10-12 7.89
Most 13-15 0 0
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Table 2 Assessment of post-development skills in pest management to enable sustainable pests

control of the Kram Community Pest Management Center members, Klaeng district, Rayong

province
Assessment Result N _
Skill test topics X S.D. Mean
1 2 3 4 5
Classification of pest and natural enemies 13 14 5 3.41 0.50  Moderate
Pest diagnosis 5 12 14 1 2.37 0.87 Low
Natural enemies classification 8 16 8 4.00 0.72 More
Natural enemies Selection for effectivepest 2 10 4 14 2 313 1.13  Moderate
control
Pesticide selection for effective pest control 2 1 29 478 0.75 More
Sprayer equipment selection 4 7 21 453 0.72 More
Pest management Method selection 9 10 13 413 0.83 More
Average 3.76 1.12  Moderate

nswSsuliisudnenwdiuauiuasinuznounas
NENITNAYT AIUN1TUTIITIANTSARg YN A
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Wedmansinanuiundeuiieulaeldada pair
sample t-test WU asndniddneniniuanuiuag

PINYENRINISHRIULANTULANA9AWag 19l Tud A
N98hA N5¥eu 0.05 (Table 3)

o

Table 3 Compare members’ pre and post development levels of knowledge on pest management to

achieve sustainable pest control

Skill Level N

Development X S.D. Mean Sig P<0.05
1 2 3 4 5
Before 15 13 1 0 2.83 0.71 Low
< 0.001
After 0 2 17 13 0 3.34 1.13  Moderate
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Worthiness in Investing of Organic Makiang (Syzygium nervosum DC.
var. paniala (Roxb) at Maejo University Phrae Campus, Phrae Province
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Abstract

The Project development of Makiang at Maejo University Phrae Campus is under the Plant Genetic
Conservation Project Under The Royal initiative of Her Royal Highness Princess Maha Chakri Sirindhorm
(RSPQG). The project has been planting Makiang since 2010. Its purpose is to conservation the plant,
provide study area, and develop breeding techniques for Makiang. The objective of this study is to
conduct an economic analysis of investment in Makiang cultivation. The methodology employed
included cost-benefit analysis, Net Present Value (NPV), Internal Rate of Return (IRR), Benefit-Cost Ratio
(B/C ratio) and payback period. The results showed that that NPV of 72,129.05 THB, IRR of 14.31%, B/C
ratio of 2.02, and payback period of 9 years 3 months. Therefore, Makiang is a viable alternative crop
for economic tree cultivation. These results will help in decision-making for farmers, RSPG, and institutions
and planning for the cultivation of Makiang as an alternative economic tree.

Keywords: Net present value, internal rate of return, benefit-cost ratio, payback period
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Figure 1 Four pruning systems of Makiang; (a) T1 Control unit shape (without pruning), (b) T2 Open

center shape, (c) T3 Cubic shape and (d) T4 Flat shape
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unns wagagdl (2559) insdansaunziissuuuia
nanamsuazuUUTnne Wt msdansauiia
2 wuu fimssayiulnvesiensyinaintuswauan
vuAwdn Weiflsutuduiilddanseiu Tnedudilasu

nsdanseiuianugesiuliiiy 1.2 wWes ey
nliledansaianugs 1.5 wns Ingnmsdansesuseies

= Y I oA = =~ @ A
msiinsdaniseddeiiles esnnugineaduiiy
dmsasgAulaga

Table 1 Comparing Makiang yield between 2020 and 2022

Pruning system Total Average Total Average changed
(kg.) (kg./tree) (kg.) (kg./tree) total yield
T1 48.54 3.24 176.20 12.59 163.02
T2 55.40 3.69 162.30 10.82 92.98
T3 49.78 3.32 130.58 8.71 62.32
Ta4 35.79 2.39 189.52 12.63 329.47
Average 47.38 3.16 117.27 8.03 -
Remarks: T1 Control unit shape (without pruning), T2 Open center shape, T3 Cubic shape, T4 Flat shape

2. AUNY NANBUUNY NSNANLAES
FununsHERuzREIT Y 60 Fu wuTdunu
Tumsugn 10,758.85 uw ileuzifeeny 1-3 Yoy
Tinandndurianisgualiaiyfvladdunueds
2,541.25 u wagluthasulinanandausdi ¢ Tuly
ﬁﬁuﬂqumﬁla 5,925.66 U NananTleuIRAs 325 Alandy
5119 40 vwsenlaniu sale 13,000 U
lsilesu 7,074.38 v (Table 2) Tnenssvne

Table 2 Cost and benefit in 20 years

wandmanuaiiuniss g lfumamine &y
wild-uns dumsaifesd Ainssudadulszsmnd
Tagl#simausiomain Wosanifunandnliiiie
vinsuUsgUiludud wu ueuuzfes unifoomd
thasies liuniAes udu sawfamstnande
Tunaasailensideiilensousniiugnssuiin vie
ATEAnIRUNUUsTUE M wasdinnsdmng
HandnuaLliiuUsTNauNseenmY

List Year 0 Year 1-3 Year 4-11 Year 12-20*
Variable cost (THB)
Makiang seeding 3,900
Wages in preparing the fields 1,800
Wages in planting 1,800
Wages in fertilizer 300
Wages in grass cutting 495 495 495 495
Wages in pruning 300 600
Wages in preparing the sun shade net 400 400
Wages in harvest 375 900
Fertilizer 330 330 454 990




Table 2 Cost and benefit in 20 years (Cont.)

9. WanNNSsUNISINUAS 6(3):11-20
J. Agri. Prod. 2024

List Year O Year 1-3 Year 4-11 Year 12-20*

Straw rope 104 220

Watering 180 300 360 720

Opportunity cost of investment 616.35 78.75 174.16 302.75
Fixed cost (THB)

Depreciation 1,250 1,250 1,250 1,250

The sun shade net 1,800 1,800

Opportunity cost of investment 87.50 87.50 213.50 213.50
Total cost (THB) 10,758.85 2,541.25 5,925.66 7,891.25
Yield (kg.) 325 685
Price (kg./THB) 40 40
Income (THB) 13,000 27,400
Profit (THB) 7,074.34 19,508.75

Remarks:

3. yarrUagiugnivasnanauuny (Net Present
Value)
yardagdugnSvaamanauuny (Net Present
Value; NPV) Tagaruiruainnanauunuluwnasl
(Present Value Benefit; PVB) auMigfiununIswan
Tuusiagd (Present Value Cost; PVC) (Table 3)

n=20 n=20
Net Present Value = Z PVB — Z PVC
t=0 t=0

yardagUugnsvowanauuny = 142,741.30
- 70,612.25 = 72,129.05 U uansbiiiiudiagan
HaqlugmBnaneuunuveanisndnuziisasinfy
72,129.05 v Feildyariagiugvdiduuinuie
1NNIAUE wansimsHanuziAssdiaudueiiias
amu

*Year 12-20 showed the forecast cost and benefit

4. 9nsnanaunnuniely (Internal Rate of
Return; IRR)

IRR = 14.31

dnsmanauwnunielu dewiiuiesas 14.31
F9A1 IRR HA1NNI8nsIAnan LanatanIuANaT
Tun1samnu

5. dns1drunanauunudafuu (Benefit-Cost
Ratio; B/C ratio)

Zzo Bt
| At=0e 142,741.30

B/C = =
/¢ 20 _C  70,612.25
£=0 (141t

= 2.02

gndIUHARDULUsRAUUilANAY 2.02
FallA1dns1dIuNanouknudaduuuINndl 1
WaRINSHARNEINBEANALANIIE A Y

6. izazLaaﬂﬁunu (Payback period) szaziian
2 v = W = =
ﬂuv]wuaqrmﬂqﬂmumt,ﬂmwrm'u 91U 3 AU
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Table 3 Net Present Value in 20 years

. Present
- Discount Total cost Present Total el Net Present
rate (7%) Value Cost benefit Value
Benefit

0 1.00 10,758.85 10,758.85 - - -10,758.85
1 1.07 2,481.25 2,318.93 - - -2,318.93
2 1.14 2,541.25 2,219.63 - - -2,219.63
3 1.23 2,601.25 2,123.39 - - -2,123.39
4 1.31 5,722.66 4,365.79 2,860.00 2,181.88 -2,183.91
5 1.40 5,722.66 4,080.18 5,676.00 4,046.91 -33.27
6 1.50 5,887.66 3,923.20 10,868.00 7,241.81 3,318.61
7 1.61 5,887.66 3,666.54 11,200.00 6,974.80 3,308.26
8 1.72 5,887.66 3,426.67 10,800.00 6,285.70 2,859.03
9 1.84 5,897.66 3,207.94 7,580.40 4,123.24 915.30
10 1.97 6,197.66 3,150.58 28,485.60 14,480.63 11,330.06
11 2.10 6,197.66 2,944.46 26,360.00 12,523.45 9,578.98
12 2.25 7,891.25 3,503.81 27,422.80 12,176.05 8,672.24
13 241 7,891.25 3,274.59 27,422.80 11,379.49 8,104.90
14 2.58 7,891.25 3,060.36 27,422.80 10,635.03 7,574.67
15 2.76 7,891.25 2,860.15 27,422.80 9,939.28 7,079.13
16 2.95 7,891.25 2,673.04 27,422.80 9,289.05 6,616.01
17 3.16 7,891.25 2,498.17 27,422.80 8,681.36 6,183.19
18 3.38 7,891.25 2,334.74 27,422.80 8,113.42 5,778.68
19 3.62 7,891.25 2,182.00 27,422.80 7,582.63 5,400.64
20 3.87 7,891.25 2,039.25 27,422.80 7,086.57 5,047.32
Total 136,805.13 70,612.25 350,635.20 142,741.30 72,129.05

lofiansanyarmsasmunssumsiunui
yartlagiugvsnansumueInsHAnLzAB iU
72,129.05 U dnsmanauwnunigluianvindu
Jewar 14.31 dnsrdunanauLnusanu Uiy
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3 ADU AUTEAUNITEONTUNISUSURAIULLINIG
\nwnsdunEe (ndln uazaniy, 2564) Jaduiiinasie
N13goUsUNSHARNENE1IBUNTVRLNEATNT LAwn
vimuaRRen13viBunId dnwaznisionsesiiau
ANusiAIfuNsYinBun3d wazrengveanuasng
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huzifes 1 wad lofanauusunsiios o
shusdefnsiileguamuaziaiesdions vidousingeiia
nsvinduddendnanlunazivdenduvesusiieg
(oW.a5.-130. 9shng, 2558) wanadednaninlunis
WarlAsUseloviuayiugardundnnsidu
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HAYINNITILUIAVAY COVID-19 Nllsian1sinnidadensuan
vaununsnsHuantdlugnaulsu Jmdadissival

Affects of COVID-19 Pandemic on the Procurement of Production
Factors of Rice Farmers in Mae Rim District, Chiang Mai Province
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Abstract

This study was conducted to investigate: 1) socio-economic attributes of rice farmers; 2) affect
of COVID-19 pandemic on the procurement of production factors; and 3) factors having relationship
with the procurement of production factors of the rice farmers. The sample group consisted of 170
rice farmers in Mae Rim district, Chiang Mai province obtained by multi-stage sampling, Taro Yamane
is formula (0.05 error) and simple random sampling. A set of questionnaire ((X=0.813) was used for data
collection and analyzed by using descriptive statistics/multiple regression analysis. The data were
collected during October-December, 2021

Results of the study revealed that most of the respondents were male, 62.54 years old on
average, married and elementary school graduates. They had 5.90 agricultural/household work force
and 8.25 rai of rice field each on average. The respondents had an annual income earned from rice
growing for 39,352.94 baht and form non-Agricultural sector for 3,852.94 baht per month on average.
However, their household expenses was 10,035.88 baht per month on average. Their own rice capital
used for growing rice was 27,567.05 baht each growing season. The respondents joined educational
trip 1.14 time a year and they had 31.61 years of experience in rice growing. They were one agricultural
group members. The respondents perceived news about COVID-19 pandemic 43.89 times per month.
They perceived agricultural information through various media 7.75 times per month on average. As a
whole, the respondents had an affect on COVID-19 pandemic at a lowest level (X=1.25) The following
had a statistically significant relationship (sig. <0.05) with the procurement of production factors due

to COVID-19 pandemic: a number of agricultural workforce (sig.=0.030), household expenses (sig.=0.022),
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capital source (sig.=0.011), experience in rice growing (sig.=0.001), and perception about COVID-19
pandemic (sig.=0.000).

Keywords: Corona virus infection, procurement of production factors, rice farmers
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doviantunssuilsinianssanann fauandlu (Table 1)

Table 1 Results of basic characteristics of individual farmers, economy and society some data of

farmers (n=170)

Variable X S.D.
Gender (1=male, O=female) 0.19 0.392
Age (years) 62.54 5.056
Education level (1=elementary school O=uneducated) 2.04 0.264
Marital status (1=married, O=other) 2.04 0.412
Number of household workers and those employed in agriculture (person) 5.90 5.569
Amount of land for rice planting (Rai) 8.25 6.16639
Farmers earn income from growing rice (baht) 39,352.94  30172.87
Farmers have non-agricultural income (baht) 3,852.94  9396.37
Farmers have household expenses (baht) 10,035.88  7118.65
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Table 1 Results of basic characteristics of individual farmers, economy and society some data of

farmers (n=170) (Cont.)

Variable

X S.D.

Rice planting funds (baht)

Source of funds for growing rice (1=Agricultural cooperative, O=other)

Farmers participated in agricultural training (1=ever, O=never)

Rice planting experience (years)
Is a member of the Agricultural Institute group

(1=Agricultural cooperative, 0=not a member)

Get information about COVID-19 in the year 2021 (time)

Receiving news about agriculture (time)

27,567.05 20207.89

1.62 0.543
1.14 1.259
31.61 8.107
1.00 0.00
43.89 23.4740
7.75 15.599

HARINNNTFEUIAYES COVID-19 fifidanisinmiase
ASHANVBINBATAT

HARINNNTIEUIAYDS COVID-19 lsanisdnm
Yadenswanveanunsnsuuteanidu 4 au laedl
M3ILUY Likert Scale 5 53y e 5 wnfign 4
110 3 U1unans 2 e uaw 1 tosiian lnefineazden
usazdudedl 1) fuusen neasnsinasinnis
53U1MT89 COVID-19 fifdon1sdaniladunisndn
Tumuuseny wud wansszuinlagsiuegluseiu
fioe (ARl 1.69) 2) suliuyuitliviunems inwasns

fina1nn13sEUIAves COVID-19 Aiflsiensdamiade
nswaalusuiunuiliviinuns Tnesmeglusedu
Yieufign (Aade 1.25) 3) sudangunsal tnunsns
fina1nn1sszuIAves COVID-19 fiflsansdamiase
nsuanlusnuiangunsal Tnssweglusziulieniian
(Aade 1.01) 4) funsinns ineesnsiinaainnis
55U1A89 COVID-19 fifldonsdaniilasunisndn
Tugunsinnis Teesmeglussiutiosiian (Anade
1.03) sananslu (Table 2)

Table 2 The level of affect from the COVID-19 on the procurement of factors of production of rice

farmers in Mae Rim district Chiang Mai province (n=170)

Production factors provision

. . X SD Description
of rice growing farmers

Man 1.69 .49828 Low
Money 1.25 .51458 Lowest
Materials 1.01 07796 Lowest
Management 1.03 17678 Lowest

Total 1.25 .24031 Lowest

Remarks:  1-1.5=Lowest 1.51-2.50=Low 2.51-3.50=Moderate 3.51-4.50=High 4.51-5.00=Highest
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= - v = a A = < v
unnfanuazidlevdninsidadewionaefonud
nansgnuidinsed (Table 3)

Table 3 An analysis of the relationship between personal, economic and social characteristics and the

affect of the COVID-19 on the supply of production factors

Dependent variables

Independent variables

Affect on the supply of production factors

B t Sig
Sex .008 .160 873
Age -.003 -677 .499
Education level .005 .074 941
Status .043 975 331
Mem .010 2.191 .030%
Land .003 447 .656
Income rice 1.003E-6 936 351
Income non-farm 2.924E-6 1.387 167
Expenses -1.376E-6 -2.313 .022*
Money 1.643E-7 .100 .920
Capital .084 2.574 .011*
Train .013 .862 .390
Exp -.008 -3.310 .001**
Group -.066 -1.742 .084
Infor covid-19 -.057 -3.696 .000**
Infor agriculture .021 1.077 .283
R 276 (27.60%)
F 3.618
Sig. F 0.000

Remarks: ¥, ** Significant difference at probability level 0.05 and 0.01, respectively
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Abstract

Exploring the influencing factors in the process of improving college students’ information literacy
is the key to effectively improve the level of college students’ information literacy. This paper aims
to determine information literacy level of agriculture students in higher education of Yunnan and
analyzes the influencing factors of information literacy of agricultural college students in Yunnan
province of China by consulting relevant literature and using constructivism theory, and designs a
questionnaire, which has passed the reliability and validity test. The 385 college students were selected
by hierarchical random sampling in four university. SPSS 21.0 is used to analyze the survey data. The
research results show that the information literacy level of agricultural college students was at the
middle level, and the academic research ability and information inquiry ability of college students
have the lowest score; The research found that grade, GPA, computer level, educational level, need
for success, learning style, Information Literacy (IL) course, digital resources, multimedia assignments,
title to information quality, conduct collaborative projects, number of published articles, interaction
group of students with friends and colleague 14 factors, such as satisfaction on IL facility, have a
significant impact on the level of college students’ information literacy.
Keywords: Information literacy level, influencing factors, agricultural students, constructivism

Introduction the 21° Century”, “whoever has knowledge and

With the rapid development of modern
information technology, information has become
an indispensable and important resource in the
information age. At the same time, problems such
as information explosion, information garbage and
information gap have brought great challenges to
people’s selection of high-quality information. It
can be seen that having certain information literacy
plays a very important role in people’s life, study
and work. As the famous American futurist Alvin
Toffler pointed out in the book “Powershift:
Knowledge, Wealth and Violence at the Edge of

information will have the power to dominate
others.”

College students are high-level talents
trained by the country. The level of college
students’ information literacy is related to the
construction and development of China’s
information society, and has been widely
concerned and valued by the country and society.
The research on “college students’ information
literacy” mainly focuses on the strategies, teaching
methods and evaluation of college students’

information literacy, but the research on the



influencing factors of college students’ information
literacy is less.

In view of this, this paper investigates the
information literacy level of agricultural college
students in Yunnan province, studies and analyzes
the factors that affect the information literacy
level of college students, with a view to providing
reference and reference for the information
literacy research of agricultural college students

in Yunnan province.

Research overview
Constructivism

The objectives of this study are to evaluate
the level of information literacy among higher
education agriculture students in Yunnan and
analyze the factors influencing information literacy.
Constructivism theory (Fardanesh and SheikhiFini,
2002) emphasizes student-centered, pays
attention to the active exploration and discovery
of knowledge and the active construction of the
meaning of knowledge learned. The cultural
model of Montiel-Overall (2007) is a typical study
based on constructivism, which emphasizes the
impact of cultural and social situations on
information literacy. Therefore, researchers should
take full account of situational factors, such as
educational, social, cultural and economic
situations, when using constructivism to study the

influencing factors of information literacy.

Research on influencing factors of college
students’ information literacy

Through consulting relevant literature, the
main factors that affect college students’
information literacy include four dimensions:
individual factors, educational factors, cultural
factors and socio-economic factors.

Some researches studied that the level of
information literacy of boys is significantly higher
than that of girls (Chunxiang, 2020). There is a
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significant positive correlation between grade and
information literacy level (Samson, 2010);
however, some scholars (Xing et al., 2022) found
that grades have no significant impact on
information literacy. Major, ICT use, ICT attitude,
completion of computer courses, self-efficacy,
student origin, learning motivation, learning
interest and significantly affect college students’
information literacy (Aesaert et al., 2015; Kim
et al., 2014;. Yuan, et al., 2010).

New media technology, environment and
information, personal participation, hardware
facilities, software facilities, family support, library
construction, national education policies,
curriculum and teachers’ teaching methods have
a significant positive impact on college students’
information literacy. (Changliang et al,, 2017;
Maybee and Zilinski, 2015; Shuliang and Xianrui,
2018)

Cultural adaptability, different regions, family
literacy index, parents’ occupation and school
level have certain influence on students’
information literacy. Scherer (Rohatgi et al., 2016)

Kim et al. (2014) and others found that
students’ satisfaction with using ICT in the
classroom has a certain impact on students’
information literacy. However, the level of family
economic income has no significant impact on
college students’ information literacy (Yong and
Hao, 2020). Huang Yuesheng (Yuesheng and Li,
2020) and other studies (Dazhu, 2019) believe that
family factors are important factors affecting

college students’ information literacy.

Materials and Methods

This study adopted quantitative and
qualitative research methods, and selected
agricultural college students from four local
universities in Yunnan province as the research
object, using the hierarchical random sampling

method. This study adopts the questionnaire
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survey method, which is carried out in the form
of paper questionnaires. We calculated a sample
size of 385 from a population of 10274 agricultural
students (university and college levels) using the
Taro Yamane formula (Yamane, 1973) at reliability
level 95% (€ = £5%) and a systematic random
sampling based on student identification numbers.
A total of 385 questionnaires were collected by
four local universities in Yunnan, then divided the
students into four groups: Group A — agricultural
students in YAU; Group B - agricultural students
of SWFU; Group C — agricultural students of HHC;
Group D - PEC agricultural students. After that, we
divided into two groups according to the gender
of men and women, conduct random sampling

to determine the subjects.

Questionnaire design

The research was carried out in the form of
multiple-choice questions. The questionnaire was
measured using the five-level Likert scale, which
was divided into very agree, agree, general,
disagree, and very disagree, and assigned values
of 5, 4, 3, 2, and 1 respectively. The level of
information literacy is measured by six standards
in the Framework for Information Literacy for
Higher Education, five questions is designed for
each standard, with a total of 30 questions. The

highest score of the options is 5 points, the lowest

score is 1 point, and the total average score range
is 1-5 points. The level of information literacy in
this study are 1-1.8 = Very Low; 1.8-2.6 = Low;
2.6-3.4 = Moderate; 3.4-4.2 = High; 4.2-5 = Very
High.

Reliability and validity test

This study uses Cronbach’s alpha to test the
reliability of the questionnaire. After calculation,
the total Cronbach’s alpha is 0.918, indicating that
the questionnaire has good reliability and strong
explanatory power. The validity of the questionnaire
was verified by exploratory factor analysis. After
analysis, the Kaiser-Meyer-Olkin (KMO) value of
the questionnaire was 0.798, and the P value of
Bartlett’s spherical test was 0, indicating that there
was correlation between the data and the
questionnaire was valid. From the results of
reliability and validity analysis of the questionnaire,
the structure between the observation indicators
and items of the questionnaire was reasonable
and can better reflect the real situation of college

students’ information literacy.

Results and Discussion

Information literacy level of college students
This study analyzed the information literacy

level of college students, and the results are

shown in Table 1.

Table 1 Information literacy level of agricultural college students in Yunnan province
. Standard deviation  Total Level of information
Standard Min Max Mean .
of mean (S.D.) average literacy
Significance testS1 6 24 15.29 3.14 3.06 Moderate
Significance testS2 8 23 15.32 3.08 3.06 Moderate
Significance testS3 6 24 16.52 3.18 3.30 Moderate
Significance testS4 6 23 14.39 3.21 2.88 Moderate
Significance test S5 5 21 14.15 271 2.83 Moderate
Significance testS6 6 24 14.89 35 298 Moderate
Total 8 22 15.1 2.34 3.02 Moderate




The results of Table 1 showed that the
average score of information literacy of 385 college
students participating in the survey was 3.02, which
is at the Moderate level. Among the six criteria of
information literacy, the third one scored the
highest, with an average score of 3.3; the average
score of information literacy in the fifth standard
is 2.83, followed by 2.88 in the fourth standard. It
shows that among the information literacy level
of college students, college students have certain
basic information literacy ability, but their critical
awareness of information, information retrieval,
effective application of information, academic
research and other advanced application abilities

are relatively weak. Schools should focus on
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strengthening the cultivation and improvement of

students’ information analysis and research ability.

Influencing factors of college students’
information literacy

In order to further explore the common
influence of college students’ personal
characteristics, educational factors, cultural factors
and economic and social factors on college
students’ information literacy, this study sets each
variable of the above four factors as an independent
variable, sets the level of information literacy as
a dependent variable, and uses the Enter method
and multiple regression to analyze the relationship
between the four influencing factors and the

independent variable (Table 2).

Table 2 Multiple regression analysis results of dependent variable information literacy level and

influencing factors

Unstandardized Significant
Vel Coefficients Standardized level
Coefficients

B Std. Error (Sig) P

(Constant) 0.280 7.001 0.968
X, Grade 3.699 1.171 0.138 0.002*
X, GPA -0.756 0.219 -0.167 0.001**
X, Computer level 2.633 1.111 0.099 0.018*

X, English level 2.377 1.213 0.079 0.051
X, Educational Level 1.524 0.278 0.0461 0.021*
X, Learning IL courses 1.459 1.029 0.062 0.157

X; Number owning ICT facilities 0.557 0.213 0.117 0.09
XgNeed for success 2.490 0.668 0.191 0.000**
X, Learning style 1.299 0.541 0.108 0.017*
X1oOwning ICT facilities 0.288 1.053 0.012 0.785
Xy IL course 0.199 0.978 0.010 0.039*
X1, Using teaching tools in the classroom -0.706 1.097 -0.033 0.520
X,; Digital resources 1.897 1.160 0.085 0.010**
Xia Multimedia assignments -0.540 1.098 -0.024 0.023*
X, sAttitude toward Information Literacy 1.691 1.013 0.074 0.036*
Xy Parents’ educational level -0.071 0.714 -0.005 0.920
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Table 2 Multiple regression analysis results of dependent variable information literacy level and

influencing factors (Cont.)

Unstandardized Significant
. Standardized
Model Coefficients level
Coefficients .
B Std. Error (Sig) P
X, Parents’ career 0.542 0.789 0.036 0.493
X Conduct collaborative projects 0.231 1.012 0.021 0.02*
Xio Number of published articles 1.403 0.680 0.093 0.040*
X, Interaction group of students with 4.023 0.962 0.199 0.000**
friends and colleague
X,, Family Income 0.455 0.747 0.028 0.543
X,, Satisfaction on IL facility -0.101 0.858 -0.006 0.016*
R =0.693" RSquare=048 F 153.799 Sig 0.000°

Remarks: * indicates significant difference (P<0.05)

** indicates significant difference (P<0.01)

The results of Table 2 showed the relationship
of X, age, X, GPA, X, computer level, X; educational
level, Xy need for success, X, learning style, X, IL
course, X,; digital resources, X,, multimedia
assignments, X, attitude toward information
literacy, X, conduct collaborative projects, X,
number of published articles, X,, interaction group
of students with friends and colleague, X,,
satisfaction on IL facility, all together explained Y
with information literacy level (R = 0.693, P<0.05).
The relationship of variable group can explain
variation of Y at 48% (R = 0.48, P<0.05). The
regression model can be written as follows:

Y = 0.138X,-0.167X,+0.099X,+0.046 1 X+
0.191X3+0.108X,+0.01X;+0.093X,5+0.093X,,+
0.093X,,+0.199X,4+0.093X,,+0.199X,-0.006 X ,,+Ei

Grade - The higher the student’s grade, the
higher the student’s information literacy score,
which is consistent with the existing research
results (Samson, 2010). This may be because senior
students spend more time receiving information

literacy education than junior students, have more

information technology-related knowledge, and
have stronger practical ability and ability to
effectively distinguish the authenticity of
information.

GPA - The better the student’s performance,
the higher the student’s information literacy score.
This shows that the better the students’ learning
ability, the stronger their learning initiative, the
better their cognitive strategies and self-regulation
ability, and the higher their information literacy
level.

Computer level — The score of information
literacy of students who have passed the
computer grade examination is significantly higher
than that of students who have not passed the
computer grade examination. This shows that
students who have passed the computer grade
examination have more information technology
knowledge and higher ability to explore information,
which was conducive to improving the information

literacy level of college students.



Educational level — Undergraduate students
have higher information literacy scores than junior
college students. Studies by several scholars
(Dandan, 2019; Xinyu, 2022; Yuxia and Shuzhen,
2011) showed that students with different levels
of education have great differences in information
literacy. It has showed that improving the
education level of students was the direct way to
improve the information literacy level of college
students.

Need for success, Learning Style - the
stronger the self-efficacy of college students, the
stronger their learning habits and self-discipline,
and the higher their score of information literacy.
This is consistent with the existing research results
(Hang et al., 2022; Jinmu and Linzhuo, 2021; Xu
and Wang, 2019). Students’ self-efficacy has a
positive impact on the improvement of information
literacy. This shows that the stronger the college
students’ self-motivation, the better their learning
habits, the higher their learning enthusiasm, and
the internal motivation to work towards a certain
goal are conducive to promoting the improvement
of college students’ information literacy level.

IL course — The opening of information
literacy courses in colleges and universities has a
certain impact on college students’ information
literacy. Liu Xiangyong’s research found that the
number of hours of information technology
courses offered by schools is closely related to
students’ information literacy. Chen Shuliang
(Shuliang and Xianrui, 2018) and others believe
that curriculum was the strongest external
influence factor of information literacy based on
principal component regression analysis. They
showed that colleges and universities should
strengthen the reform of the information literacy
curriculum system, reform the curriculum content,
and make it more suitable for the cultivation of

college students’ information literacy.
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Digital resource — The research found that
the construction of digital resources has a certain
impact on college students’ information literacy.
Chen Shuliang (Shuliang and Xianrui, 2018), a
scholar, believes that the resource construction,
resource conditions and digital environment of
university libraries have a certain impact on college
students’ information literacy.

Multimedia assignments — The form of
assignments assigned by teachers has a certain
impact on college students’ information literacy.
Wang Haiyan and Fu Liping (Wang and Liping, 2006),
a scholar, believes that students’ information
literacy related to teachers’ information literacy
level. The higher the level of information literacy
of teachers, the higher the degree of integration
of modern information technology and curriculum
teaching. The arrangement of multimedia
assignments, essays, research reports, etc., has
conducive to improve the information literacy of
college students.

Attitude toward information literacy — The
attitude of peers, teachers and students, parents
and the general public towards information literacy
affects the information literacy of college students
to a certain extent. Selwyn (1998) found that
students’ attitude to information can be one of
the important indicators to predict college
students’ self-efficacy.

Conduct collaborative projects — The
research of university students’ participation in
the project has a certain impact on university
students’ information literacy. By applying for
college students’ innovation and entrepreneurship
projects, or actively participating in teachers’
research projects, and by conducting targeted
collection of information required for scientific
research, college students have a deeper
understanding of relevant information, and have

a more direct experience in the analysis, research,
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acquisition and utilization of information, which is
conducive to cultivating students’ knowledge
application and creativity, and improving their
information literacy.

Number of published articles — The more
papers published by college students, the higher
their information literacy scores. It shows that in
the process of writing papers, students understand
the importance, principles and methods of topic
selection, which is conducive to students’ research
and exploration of unknown knowledge by using
the knowledge they have learned, and exercise
and cultivate students’ information practice,
exploration and innovation ability.

Interaction group of students with friends
and colleague — cooperation and exchange
between college students and their peers can
promote the level of information literacy. Through
communication with peers, college students can
improve their moral cultivation, standardize their
behavior, and enhance their sense of self-worth
and responsibility in the process of imperceptible
influence.

Satisfaction on IL facility — The degree of
satisfaction of information technology equipment
has a certain impact on college students’
information literacy. Kim et al. (2014) found that
students’ satisfaction with using ICT in the
classroom has a certain impact on students’

information literacy.

Conclusion

In summary, the information literacy level
of college students in the four universities
surveyed is generally not high, and is at the middle
level. From the six criteria of college students’
information literacy, college students’ academic
inquiry ability scores were the lowest, indicating
that college students’ ability to apply professional

knowledge to practice is weak, and the integration

of teaching and scientific research is not enough.
Universities should focus on strengthening the
cultivation and improvement of college students’
ability to analyze, explore and research information.
Among the 22 influencing factors of college
students, 14 have a significant impact on their
information literacy. They are grade, GPA,
computer level, education level, success demand,
learning style, IL course, digital resources,
multimedia homework, and attitude to information
literacy, cooperative projects, number of articles
published, communication and interaction
between students and friends and colleagues, and
satisfaction with information technology
equipment. Therefore, colleges and universities
should pay attention to improving the students’
endogenous motivation, encourage them to
participate in the computer grade examination,
actively participate in teachers’ scientific research
projects and independently apply for scientific
research projects, and actively write research
reports and essays. Universities should include
students’ application for projects, published
articles, and awards into students’ comprehensive
performance evaluation, and give extracurricular
credit awards. Universities should improve the
network environment, build smart classrooms, and
strengthen the construction of digital resources.
At the same time, universities should do a good
job of information literacy service support to
improve teachers and students’ satisfaction with
the information literacy education environment;
Information literacy education in universities
should be differentiated and focused on the
curriculum, teaching difficulties and teaching
methods according to different education levels
and grades, so as to make the teaching content
more targeted. The improvement of information
literacy of Yunnan agricultural college students

can adopt appropriate strategies, but it needs the



long-term support of government agencies for the
improvement of information literacy of college
students, and the introduction of corresponding
policies and measures to promote the broad
participation of the society, jointly create a clean
and positive network environment, promote the
self-efficacy of college students to improve
information literacy, establish a correct world
outlook, outlook on life and values, and improve
the ability of differential thinking, Improve the
legal awareness and moral awareness, and
improve the information literacy level of college

students.
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Abstract

The purpose of this research was to study the changes in farmers’ livelihood assets from participating
in community agribusiness groups. The research sample consisted of 225 farmers from Na Noi district, Nan
province. There were 111 famers who joined a community agricultural business group and the remaining
114 farmers did not join a group. These farmers were assessed on five livelihood capitals, namely, human
capital, financial capital, natural capital, social capital and physical capital. All 225 farmers were assessed
on these five livelihood capitals in 2015 (as before joined agricultural business groups) and 2019 (as after
joined agribusiness groups). The study grouped farmers with similar household characteristics using a Two
Step Cluster Analysis, measured livelihood assets using five levels of a Likert scale, analyzed the overall
livelihood capital calculating the weighted mean score and test mean differences using One-way ANOVA.
In the 2015, it was found that the farmers who joined a community agricultural business group had a
statistically significantly lower level of livelihood assets than those farmers who did not join a group.
However, in the 2019 survey it was found that farmers who joined a community agricultural business sroup
had similar levels of livelihood assets in all five capitals compared to those farmers who did not join a
group. When considering the change of livelihood assets in each, the results revealed that farmers who
participated in the community agribusiness group had a statistically significant higher change score than
those who did not participate in a group. This research shows that joining the group had an important role
in helping farmers to grow their livelihood assets in all aspects of capital. This was particularly evident in
building social assets as, by joining sroups, farmers created opportunities to develop knowledge, competence
and skills in managing the production system and marketing of agricultural products.

Keywords: Community agriculture business, livelihood assets, smallholder farmers
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WM RGN WATYYUVUNAITNT
Tugunewtios Jmrintm lnemzlussnhel we. 2558
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N13ANYIANNINTIN TAefianTNTouNITANTITN
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\Fonngussiauvuiiiinisduiunsiunsuanie
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AU wagyNITANATEAITIEN AUNYAININNTIE
Aduandnnguivinianssusauiungu finsuanuas
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warmsUssungulugsunuIulsEng 150 91e
wazldendnuiudmegdiui 114 s1e lagliduiu
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dumualuuuillaseasn structure interview) Tudaya
vhluveanumsnsuazadaFeu stuumsian uaztoya
UMW 5 A1 Tl WA, 2558 way w.A. 2562
VAN 5 A1 Usenauieg 1) Nun1auywd
own Aauduaug Anuaanse wasvinwelunis
IAMINTHANUAZNITAAANEARALN AT T 10 To
2) Munen1slu iun Aanuduauiismeres
elanunsilvldieluasieu nsamu nseeu
NSANYIVDIYATUAY UazAMLAINITaluNITENds
wdeRunY 919U 10 To 3) NUMeETIHA LAun
ANDIUATUAIIUNAIN A8V TUA R A
gaNANYTH LavAI1ulieaneYees1ne 1 sludu
Uinaiuiinuns 1w 4 4o 4) yumedsen 1iud
Aanusunisuaniasulagnsiniadeyatinans
AIUNTNEAT NTHITIUNAUATEVIENNTIRY kA
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Taiutheaw) seuunisugniied wee. 2558 (1 antnalne
oadnfidundn uar 0 Bu 9) engdilundndy
nsinvasvesaiuFou Suruiiuiidensodnuns
Y et 2558 (13) uarnisfinw @)

nsTeuiiguyuasedn niswssuiieu
sewinanguluefin (2558) Wisuiiguseninangy
Tudlagiiu (2562) waziUSsuriisunisiuasuuyas
(Uagtu-ofin) vosumsadn 5 i laun 1) numng
wywd 2) YUNINITRY 3) YUNNGEIINTIA 4) YU
e wae 5) nunemen Tnglianiadodisimn
(Weighted Mean Score) WagnAdaUAINAINAIYNTT
ATIERANULUTUTIUNGAYY (One-way ANOVA)
e F-test wazen T-test Tisziuiluddayneadn 0.05

mMyinseiuvui s ileUssidunsiuulagly
WINTIEUUTZUIAT 5 586U (Likert Scale) IAs1e9
Feniadetstn uasuammuminevesuTn
Anadenu 1dun sedusniigaiianeds 4.21-5.00
seiuannilAady 3.41-4.20 sefuunanadidede
2.61-3.40 sydutieniirniads 1.81-2.60 wazszdu
Youflaniiaady 1.00-1.80

HaN13ITBuAZIANTR]
HADINNTIANGUNYATNIAIENITIATIENGY
muanuwairlady N1559UNEY seuUiY 018 NsANWK
wavituiinums Ingld Cluster analysis ransinse
5EAU 0.5 (52U wagfuysiitidviwadenisdangu
fiszumnud @y 0.8-1.0 Ao sruufty waznidu
aundnngu WWnansdangudnau 3 ngu léud nguii 1
(CMI: Wmngu-Ugndnalnee) Tdnvazdtyae
nwnsnnduandnngy uazugndnalnaidosdnd
Hundn fSnuiuiidensoununsimuaiade 3113
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drdnyAe inwnsnsliluau@nngu uazugndnilne
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desdailuvan Tnouiuntenseunuasiade 16 13
waznguil 3 (CIO: ihsunguundu-liugntilnes)
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Clusters
Description
1 2 3
Cluster defined name CMI CMO ClO

Cluster members

Cluster member characteristics

49 (21.8%)

100 (44.4%) 76 (33.8)

Group members**

members

Farming system**

100% of group

100% maize as main  100% maize as main

100% of Non-group 81.6% of group

members member
18.4% of non-group
members

100% no-maize on

crop crop farms
Farm size* 31.00 15.74 17.46
(rai) (19.70) (15.82) (15.46)
Key farmers’ age* 51.27 48.32 55.11
(year) (8.86) (10.27) (12.37)
Key famers’ Education* 7.43 7.24 8.49
(year) (4.04) (3.64) (4.57)
Remarks:  The value in ( )is S.D.

Predictor importance **=0.8-1.0, *=0.4-0.6

nsfnwnMaAsuLUamusisein Wsuiiey
yusssdnszrinangy 3 ngudslddangulag cluster
analysis Usgnausag 1) CMI (1hsungu-Ugn
413l 2) CMO (Lidrsaunga-ugntdalngs) way
3) IO (hsanguunaiu-livgndnalne ) nan1sfin
wamamaSeudisunuesainluedin (2558) Wisuiieu
nuiseinludaqiu (2562) uaznsdsundasmes
nuissinluefnuazdagiu (Yagdu-efn) nieu
VAFDUANILUANAINTENINNGY AIEAT F-test waze
T-test fisvdutudrfgnieadd 0.05 nan1sine
Tunwsau Ui ngu CMI Snusssdnets 5 Fu
Tneladesmninngs CMO Uazivun19533:TA Yjums
uye warnuvnedsaumninngs CIO Wenuynansy
wazyumsnonwliunneng egslsimaniiefianson
NUATITINLLY el 2562 WU NEl CMI TNUATITN
VL&J'LLG]ﬂGl"NQ’mﬂa'iJ CMO uwag ClO snsiulufunun

o

mwmmmau CMO uagz CIO wazwanIsAnen

o

QSUEJU'JWSSWUW]?LUaEJULL‘UaQVIquﬂWN‘UWVN 5 fu

yoengu CMI Tszfunsidsundasgeninngu CMO
u,avmvm'ummJaauuﬂawumaﬁismmLLakumn
dapugandafiengy CMO wag CIO daundu CMO Hu
Lﬂuﬂqmwmnumﬂiq%WLﬂauma 5 auluefn (2558)
gendmnngu (enciununiesssuyldanminngs
lo) winuinlutagdu (2562) nudrssdmiou
nndulsiuandnemdetiosniingudu (sniiunumis
&aew) uonandisamuinngu CMO fivunisiAsuutas
NuAsIdyniuAINIINgy CMI uay CIO ety
TuguyumensfuiiinsivasuuUadliuansisan
nau CIO (Table 2 way Table 3) lnedseaziden
wansAnTluyussadnustagd sl

1) Nuneuyed
Han1siUTeuLieuumsyedluiuaiug
ANMUAINIIa warinwelun1sdanisnisndnuag
nseaREARNaINYAS Tuafin (2558) WUl NUNW
uywdvesnau CMO fidnade (X = 3.48) snnniingy



@ 9. WARNSSUNISINUAS 6(3):39-50
J. Agri. Prod. 2024

IO (X = 2.91) uazngu CMI pgafidudAgyneada
Fawunannuuanssluynussidiugesludunuma
uywd (Table 2) ogslsinuiilonsSouiisunuma
uywdsgninngulutagiu (2562) wud seduyunia
mgw&?lu’LLmﬂGiNﬁuaﬂﬁqﬁﬁyﬁﬁmmqaﬁaﬁq 3 ngu
TnefiAadovasngy CMI CMO uag CIO wihfu 3.69
3.89 Waw 3.72 muandu udiilefinnsanyseiiunuma
uywdtosiuANUIATINENINTINITIANIUSINaULAE
AR N CMO Fiszdudigeninngy CMI (Table 2)

NHANITANBITIAY MnUTeuiguns
Wasuulas (agdu-afim) wuin gy CMI uaz CIO
fnsasuuvadlunumanyudlaisetu ufidnis
Wasuulasiiganinngy CMO edneiiudnfymeadia
(Table 3) Bsuans@nuazviouliifiuinnisidnion
nFugsAINUATYITY (Ngu CMI) uaznnsuAndilaidl
dlnaidssdnfifufsndnviefdnvugnisnin
fhmsinesiifiruvainuans (ngu Clo) flonna
Tumsifiunnag mwansn wagiinuelunisdnnig
SHAALALNNTAAIANANNANINITINGAT TINANS
Ansgvidenadesiu Abenakyo et al. (2007) Naithani
(2021) wag Dorward et al. (2003) findnfadvna
Y9INFTINGN Uazn15IanIsnaIniidanarenis
Waruuasesmsianisesdnsiitinasonsiauu
AN wagyumeyed lnglaniznsaiiesdnenin
aunsdanswalulad nMsvihadluaianuas Liu
et al. (2021) naniamseusHiinanonsensEAUYU
yauywd WarANEATHYBINITY UBNIINT DYAT
(2562) WUl avRilnumsnIEALg ALENTD
Tugumsdamanianensiistu visduinanms
Jungunsenisadrvasetiensdeaulyiiinnis
uandsunazairdlenalunsithdsnsativayuain
1Asg

2) MUNNN5R_Y

KaNSUSBUTBUYUNaMSEY Teludueni
a11130TUN153ANIININITEY AULREINDVB
selarumanldldluasiSou Tuedn (2558) wui
yuyIn1siuvasngy CMO dldads (X = 3.25)
wnnIngs CMI (X = 2.80) wag CIO (X = 2.93)
athafifudfynieadd (Table 2) aedlsfinnuile

Wisueulutagiu (2562) wud seRunumenstiy
liumnssfuognaiitioddymsading 3 ngu i
Adevesngu CMI CMO way CIO Wiy 3.14 3.23
uag 3.12 MUEAU (Table 2)
ﬁ’w%’umaw%uLﬁ&mmsm?isul,mamuww
nstdu (Pagdu-ofin) wuin ngu CMI CMO wag CIO
finsiasuudadluyunslsetu usiisaosnguiian
nswasuulasiiganin CMO eghadilfudhdnynnsadia
(Table 3) wan1s@nwasvieuliliudenisensziuu
manmsRuleinumsnsitnsaungugsiaue Sawans
Anvilaenndesiu Wolz et al. (2005) fuansliiiiu
famsyunguiinademsiiiuseldinunsvesniaFeu
uaz Dorward et al. (2003) finanfisdvdnavesnis
Whiisviensdanssumspanaiifnasielenianisan
Ygyanueinau @1uuideves Ussmuing uag
Ani (2563) Lauslvifinissiunguiilioanainuides

Tunsiieniiuazenseausglsuasnensng

3) NUNIETIUYIA
nan1sIsuiisununesssued Meludiu
ANV VBINYLAZER T A NRANALY TN UAg
AufissnovassInosTuAUInNuTiinYAS
luafin (2558) WU NUNNEITUYIRVBINGN CMI
fidnade (X = 2.59) Andngu CMO (X = 3.56) uay
nau CI0 (X = 3.26) atnsiiilodndnymeaia luvaseingy
CMO uay CIO fianlysineiu (Table 2) gndlsinny
Fawssuiieuluilagdu (2562) nud1 CIO fAads
VUM ssTsUTAgeTian (X = 3.88) lagganinngy CMO
X = 3.51) sghdlilddyneadn uiliseainngu
CMI (X = 3.61) (Table 2)
nansAnwIduSuEn1sIUAsuLaume
555UNATNUI Ny CMO Fimsidsuutasluyaay
Turnedlungu CMI wag Q0 fnaAsundasiinau
Tnsngu CMI Smawdsuuasiimtuninngudu 4 uas
ngu ClO dmswasuulasiianiingy CMO egnadl

o o o a

WodAgyneadd (Table 3) nansAnwaziouliiiiu

f9n135ungu wagn1svinsineasataddnaing

v
= v ¢

desdniilundn ihludnisensedunumissssuwd
ALY Fsdonnaeenu Pretty and Ward (2001)

a

inuinsiidusinluguuuunguiidiugigiamn



dawnden uananilunisviinunslaeidining
dosdniifufivndnlasldfinnssunguyuudads
NaldesiadsuInden Lesanmistiiadinniediuauann
MnnsUgninlnaidssdniognadudu Tnguinnis
muay yhlviaudenlnsy wenaind eyam (2562)
Fanwuiunwasnsiiinisugndlneissdnidundn
wigdfivdusindisardaal i uiiinunsfinam
AUYITINNEITUY RN

4) NUN19FIAY
nan1siSeuisununiadeaulusiunis
wanidsuuaznisiinfsteyatnansiunsineas
N33 IUNGULATOUIENIIFIAY wazNITTI
Aanssueing o Tuyusu Tuedn (2558) wud1 yums
dspuvoangy CMO frnades X = 4.01) 1nndingy
ClO (X = 3.37) waz CMI (X = 2.79) egrsiltfuddny
naEdATiseRUTddny 0.05 FamunaAINLANG
Tuynuszifiugeslununsdsay (Table 2) uaziile
wWisuiisununsdeanlutagdu (2562) wui seau
yumsdanuyesngu CMO fleiigeniningu CMI uay
Cl0 TnefiAnadsvesngu CMO CMI uwag CIO Wiy
4.34 3.89 uag 4.07 muaau (Table 2) HATEAUNU
madanmasngu CMO fifeglusziugaiesannis
nandlnadesdnidunssmihesanankiunied
Aunanavierdudelasnse warluiusunountos
fmdafeitengnunniigafodilnaidedng fuy
mssuiteyarinansisduielrlsteyasunae
wiisgsiuyunsdinsvaansgy CMO aglusedugs
widloiSeuiisumsiasuuuas (Haqgtu-ofin) wui
Ay CMO lszuumsitmunyumsdensdos Tuvaed
Tunga CMI waw CI0 fmaAsundasiisaunn Tag
nau CMI finsidsuuasiiituniings CMO uaz
CIO wazngy CIO fimsiwAsuulasidaniingu CMO
o8litudAgyN1saia (Table 3) nan1sANWIAZYIDY
Tiudanisiduanndnngugsianunsyuruduady
nsiRITUNUNEIANlAiuNEAINT NS5
Aanssungy wWu MsUszan Faduniflunsuansaa
Aniuniedeiauanuz n1sasannuduiusuas
Premdeiuluszaungu dwmafsenissiufanssuves
guruLazmstewetulussFurisuLardeny il
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nsilseAunuNdPLnRdEaton skanUieugaiu
waziu warAulinngdadsauniniu (Abenakyo
et al., 2007)

5) NUNNIPAN

HansUSEuisunuanenn Tusnulena
wazn1sidfanalulad winnssy wagn1susnIg
Tulasaasaitugiu lusfin (2558) wut yumsnienmw
¥9engu CMO dlAads (X = 3.40) 1Andingu CMI
(X = 2.73) wag CI0 (X = 3.11) agslsfinaile
Wivuiteulutlagiu (2562) wuin nga CIO fiaads
yumMsnenwgeiian X = 4.13) lnsgeninngu CMO
(X = 3.65) sgdliluddyneadn uiliseainngy
CMI (X =3.82) (Table 2)

HANIIWAUIUNINIEATNYDUNYATNS
iirsamnguiususnenisfiansannisivdsuudas
(Yaqiu-afin) Gsnudingu CMI uag CIO finns
Wasuwlasluyumsnienanlaisnaiu udfidinng
Wasuulasiiganinngu CMO egneiitudnfymneaia
(Table 3) BswansAnuazviouliifiuiinisidnion
ngugsAINUAsTITY (Ngu CMI) uaznnsuAndilaidl
dlnadssdnfifuisndnviefdnvugnisnin
hmsinumsiifienuvainuans (ngu Clo) flonna
TUNFTARUIFNINKIATOUN N IEANTT AT
Tonalunisidnfsnunisnienmaniy desain
nmaduaundnngugsianuasyurudugomlunis
wnlomalssunsaduayusumalulad uazuinnssu
NnesdnsuientsnuiiiedesunsTINngy

nmaiasuidasiintulunuissdn 5 d
wiulddaaulunguinuasnsfidrsungugsianuns
YUY TAUNUNNUYBE UNFIAL LAZUNI
sssnTRUAsLLasRtY esanTlenalunisdnds
AL LUNMIIANITNITNEALAEN I AREANAINYAT
finwelumandanasnisnainainyszaunisallunis
Ugniiwiivannvians uazdimnuansnsalumsuanidey
wazn1IAleYaYI@ITAUNITNEAT NS
NAUATEVINIEIAN UAZNITIITINAINTTUAN 9
luguvy @onndodiu LWUgaNTs wasAmy (2559)
wud1 MsTwnguvesnunsnInigld aana. dewa
ThAnnsianludulassasaiugume sy
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Table 3 Changes in farmer’s livelihood assets during 2019 and 2015

CMI CMO ClO
Livelihood Assets — — —

X S.D. X S.D. X S.D.
Human Assets 1.19° 0.93 0.41*¢ 0.55 0.81° 0.94
Financial Assets 0.35° 0.60 -0.02° 0.62 0.19 0.71
Natural Assets 1.02>° 1.21 -0.05%¢ 073 0.63%¢ 1.11
Social Assets 1.11*° 0.83 0.33*¢ 0.62 0.70"°¢ 1.08
Physical Assets 1.09° 1.25 0.25>¢ 0.68 1.02° 1.20

Remarks: * CMI and CMO statistically significant difference at the 0.05 level
® CMI and CIO statistically significant difference at the 0.05 level
“CMO and CIO statistically significant difference at the 0.05 level
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Abstract

The main objective of this research was to study factors effecting media needs for agricultural
extension of young smart farmers in upper northern Thailand. A set of online was used for data
collection administered questionnaires with 270 young smart farmers in upper northern Thailand.
Obtained data were analyzed by using descriptive statistics and multiple regression was also conducted.
Results of the study revealed that more than one-way of the respondents were male, 37.66-year-old
on average and bachelor’s degree graduates. Almost one-way of the respondents were married with
4 family members on average. The respondents had 14.62 rai of farmland each on average and they
earn an income form it for 233,771.76 baht per year on average (120,674.01 baht/year of the investment).
The respondents were members project of the Young Smart Farmers for 3 years on average. In 2021,
they attended training/educational trip 3 times and contacted concerned personal 3 issues: product
processing; GAP; and marketing. They trusted agricultural information source at a high level (X = 3.55).
There were 14 channels of information perception, but the respondents perceived agricultural it at a
moderate level (X = 3.09). The respondents needed for agricultural media at a high level (X = 4.05).
In this respect, they needed for marketing information (agricultural entrepreneurial skill) and niche
media (University cooperation) most. According to the hypothesis testing, there was a positive relationship
between media needs for agricultural extension of the smart farmers and perception of agricultural
information (P = 0.004) educational attainment (P = 0.045) channels for use of media to perceive
agricultural information (P = 0.012). in contrast, time span of being a smart farmer (P = 0.034) had a

positive relationship with the media needs for agricultural extension with a statistical significance level.
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Problem encountered in agricultural communication were found at moderate level (X = 3.10). Find
also showed that the government policy was not responsive to needs of farmer. Also, there was little
modern information about agriculture and lack of insight data from agricultural extension workers. For
suggestions, agricultural information must be screened in terms of connection, up-to-date, and reliability.
Besides, it should have knowledge/learning exchange between smart farmers and agricultural extension
workers.

Keywords: Agricultural news, agricultural media, media exposure, agricultural extensionist
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Table 1 Results of basic characteristics of individual Young Smart Farmers, economy, society and

receiving agricultural news (n = 270)

Variable X S.D.
Gender (1 = male, 0 = female, LGBTQ+) 0.53 0.50
Age (years) 37.66 5.74
Marital status (1 = married, 0 = other) 0.48 0.50
Education level (1 = higher Voc. Cert., 0 = lower Voc. Cert.) 0.85 0.36
Family member (number) 3.92 1.50
Number of labors (number) 3.46 2.12
Farmland (rai) 14.62 15.11
Income earned from farming (bath/year) 233,771.76 400,330.79
Invest for farming (bath/year) 120,674.01 261,375.33
Other occupation (1 = yes, 0 = no) 0.86 0.35
Participating in the Young Smart Farmers (years) 2.95 1.87
Agricultural training or educational trip (times/year) 2.80 2.79
Contact with extension officer (times/year) 2.70 2.53
Social position (number) 0.40 0.78
Membership to a group or network (number) 1.53 1.05
Agricultural news sources (number) 3.38 1.91
Credibility of agricultural news sources (score) 3.55 0.65
Channels of information perception (number) 14.19 6.65

M135UB1EINNINEATVRUNYATNTIU TN
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($owaz 70.74) wazlddernavurnunsg o sinsvien
(Sewaz 68.1) Muadiu (Table 1) dmiurasnm
finwnsnsfulmizudeyatmarsmianisinunsain
dosng 9 l#ATiga Ao Frsnan 09.01-12.00 u. Taed
fodaunafiinwnsnsulmifinisfudoyatnaisain
doooulatilurae 18.01-21.00 u. IndiAssiugranan
09.01-12.00 u. wneasnsgulnildssuznailunisiu
foyarnansmnisinunsandeynna 31-60 wIfl
(owaz 40.37) 9ndengu nnndn 3 Falue (Geway
37.04) 1ndeanavy Younin 30 unii (Govar 41.48)
ndesaulat] 31-60 wifl (Fevas 27.78) andelanny
naa 31-60 WM (Fewar 25.56) IndiAssiuldsyazinm
wnndn 3 s Gevay 25.19) Fuiawnsnsgulysl
Sueyatmansmensinensaindesig 4 ledifiae Ao
Tuung sotaenfe Judin1s wasns auadu Laz
idedanniuisudeyatnaismanisinunsande
soulat lnsinunsnssulndanansasudeyavansl



@ 9. WANNSSUNSINUAS 6(3):51-64
J. Agri. Prod. 2024

Tuyniudsnadosarlaiunnnaiy wailnan1sfing
aonndostunuIdeues efina (2562) inui Wnthil
duasunisineas Wudfiunuimuasiiannuiidede
Tunisihdstnarsmansinea s usudunis
unuiTeves digv uagiysIR (2565) Timuin
nwasnssulmlly Facebook utemdlunislday
deooulatuiniign Tuvaaian 08.00-12.00 w.
FeanfuayuwansAnuil

agelsfiniy MsUsefiun1ssuivnansmianis
nunsvesnurInsTulud nmsmegluseduluna
(A0de 3.09) Fesedunsiufiedsesuann Aedude
ooulaviidiads 3.48 Tnefin1siuiann Facebook
Fules uaglat auddu drusedumssuiiiegseeu

Uhunan Aesnudeyanadiduads 3.17 Fufnannns
waRgiusgninuasnsiulud nsyaneiuyaaa
Tuasoun3a waznsAnse i alysdvg audey
tsudeamenduiidiade 3.16 laefmssuian
Audulmnensnsulvel anus e nimine iy
uazuviasayamAde mudiy waviudenguiiiod
3,06 FauAansuFanmsineusy MsUsEYINGM Uay
M3IntnsIANSVsernTIAANTTILARISOdAT VY
FUAMNINITNTAT MU wazknunInssulugiingg
Fuftmensmemsinunssiutiosiian Aesudesatu
fiAnade 2.58 9ns1ensinsviesl dneansinums uas
wifsdeiiAuriunsinuas Auddy (Table 2)

Table 2 Level of perception for agricultural news of Young Smart Farmers (n = 270)

Perception for agricultural news X S.D. Level
Person media 3.17 0.76 Moderate
Group media 3.06 0.91 Moderate
Mass media 2.58 0.96 Low
Online media 3.48 0.76 High
Niche media 3.16 0.92 Moderate

Total 3.09 0.71 Moderate
Remarks: 4.21-5.00 = Highest, 3.41-4.20 = High, 2.61-3.40 = Moderate, 1.81-2.60 = Low, 1.00-1.80 = Lowest
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Table 3 Level of media needs for agricultural extension of Young Smart Farmers (n = 270)

Media needs for agricultural extension X S.D. Level
Agricultural message 4.32 0.61 Highest
Knowledge a.27 0.66 Highest
Technology/Innovation 4.33 0.68 Highest
Market 4.38 0.66 Highest
network 4.31 0.68 Highest
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Table 3 Level of media needs for agricultural extension of Young Smart Farmers (n = 270) (Cont.)

Media needs for agricultural extension X S.D. Level
Agricultural media 3.78 0.61 High
Person media 3.60 0.69 High
Group media 3.83 0.75 High
Mass media 3.30 0.89 Moderate
Online media 4.08 0.71 High
Niche media 4.09 0.72 High
Total 4.05 0.54 High
Remarks: 4.21-5.00 = Highest, 3.41-4.20 = High, 2.61-3.40 = Moderate, 1.81-2.60 = Low, 1.00-1.80 = Lowest
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Table 4 Factors having relationships with the media needs for agricultural extension of Young Smart

Farmers

Dependent Variable

Media needs for agricultural extension of Young

Independent Variables

Smart Farmers

t Sig.
Gender -0.085 -1.311 0.191
Age 0.004 0.639 0.524
Marital status -0.025 -0.377 0.707
Education level 0.177 2.019 0.045%
Family member 0.028 1.266 0.207
Number of labors -0.026 -0.786 0.433
Farmland 0.003 1.461 0.145
Income earned from farming 7.487E-8 0.738 0.461
Invest for farming -1.909E-7 -1.253 0.211
Other occupation -0.020 -0.223 0.824
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Table 4 Factors having relationships with the media needs for agricultural extension of Young Smart

Farmers (Cont.)

Dependent Variable

Media needs for agricultural extension of Young

Independent Variables

Smart Farmers

t Sig.
Participating in the Young Smart Farmers -0.037 -2.137 0.034*
Agricultural training or educational trip 0.004 0.303 0.762
Contact with extension officer -0.012 -0.757 0.450
Social position 0.068 1.640 0.102
Membership to a group or network -0.035 -1.076 0.283
Agricultural news sources 0.018 0.880 0.380
Credibility of agricultural news sources 0.043 0.794 0.428
Channels of information perception 0.016 2.538 0.012*
Perception of agricultural news 0.147 2.873 0.004**
Agricultural communication problems 0.078 1.817 0.070
Constant 2.769 8.193 < 0.001**
R*=0.232(23.2%) F=3.763 Sig. F < 0.001*
Remarks:  * Statistically significant level at 0.05, ** Statistically significant level at 0.01
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Table 5 Level of agricultural communication problems of Young Smart Farmers (n = 270)

Agricultural communication problems X S.D. Level
Source 3.08 0.89 Moderate
Message 3.27 0.80 Moderate
Media 3.22 0.84 Moderate
Receiver 2.82 0.88 Moderate

Total 3.10 0.75 Moderate
Remarks: 4.21-5.00 = Highest, 3.41-4.20 = High, 2.61-3.40 = Moderate, 1.81-2.60 = Low, 1.00-1.80 = Lowest
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Figure 1 Media needs for agricultural extension of Young Smart Farmers in upper northern Thailand

wuInsdelauanuraenaIsdIvatuayu
Tinwasnssulndluniamiensuuu ldsudeya
FnmstiudenuaudosnseanunInslaense
agnslsfinudsiddndennniadiuiitisitostu
n1simuIAngnINvesnuasnITulnl ATTINAY
mvuauleuglideniunmunufen1sveunynng
sl wleliinwmsnsulmildlidefivmnganlunis
whfaundsteyatansmenisinums wasduindeu
NSARILINIANITINYATAINYAETY a1KnTaNaLNY
nwnInsgeerglumamileneuuuliegdiusydvsnm
siold

AnAnssuUsENA

YU UANTNANINYIdy UN1INeIFeulY
Teruauumsfin “vyuBeud” Weldlumsdiiums
Anwnideil wiowiwevounm wethuitanl Alau
UNMPINTAILETUNTNYATTIUYNT ETnUELETY
uazWEUINSINYST 6 Smindesl wazidving
inwssdmislumamionsuuu euinganeyassi
JoyauazUTIUTINTEYA AADATLUBUDUAALNYATNT
sulmilunmawiensuuuillinanueyiasizvinsen
wuugeumiiomsidiaudiSeqaasiaed

LONEIIB19B4

NIUANLEIUNITNEAT. 2560. Young Smart Farmer
auARLAZfirn1anIAnIsInuasing i 2.
yHavnsainsinuaswitsemAlne, ngamne.

In91me30u siuvias. 2557, SvSwavesdosrionmsiuiuas
AIUABINITYNA1IINALULABN 1SN YATID
INERTELNDABNATLA T9nIaNELe. Inelinus
IYIMEAATUM TN @19VIRAIUINTNEINT
YUY, AUZNANNTIUNTNEANT, WATIVESEUIA.

gyl nsnuduns. 2562, nsSudenianig
INYATVDINYATATIUSWNDNTENTIAN J91TR
UATARETINTIY. WeNTWUSNuRsAERTIILTN
ANV WNUATANEATHALAVNTAI, UMINYSE
gluviusssuss.

alg Basena UaeivsIf ASULEed. 2563. MIUAsy
dodsnuooularfvoanuasnsiulu. yeauns
Uszysivng i 58, UATINUNAUNUATANERS
5-7 NUAINUS. UNIINEITENYATANERS,
NFANNI. U. 608-615.

i3y Basvna wasiusIf Alunyses. 2565, Uady
fflaudiusiunisiviviudedsnuseulat
YaANERINTIUIML. 1TETNYATHITEIDUNA
40(1): 85-93.

usanwal 35vde. 2555. nsmruaruIndegslunig
ndeUALYRZIWITY. drinnuaugnIIinTIde
WANSYIR: DTN



@ 9. WANNSSUNSINUAS 6(3):51-64
J. Agri. Prod. 2024

Usehed umintdana. 2561, WWIAA waNn1s war  @1UNUEANTAIINISIATENILATFIANLTIYIR.

NIPUIUMTIVY: WBIUTUU AN UAEKENY
WnsReuInerinud. @rinduideygisy,
nFINNE.

WIANT NI auAn uiing waude Jgand way

d3uaa wgduluana. 2565, N15ILATIEN
ulsgmstannineasnsfulmignisufdaie
adanusunmsemsituiimamiienouuy
YoeUsEmAlNE. 1TATHAANTITUNIINYAST 4(3):
75-92.

#ina UsyiRdlod nagiug Usenfing aana Lasuguns

uagnAna Yaudl. 2564. MsUTUFITBUNYATNT
fideslaunluimindedmiitososiunansny
NNIUAANITANET. 11TA1INEANTTY
nsneAs 3(2): 43-55.

faas1 qunigauy. 2565. MITUTANTAUNANINNT

wneasiIuderannunsns Sanimdeslng.
Inerdnusingrdransuitudin @a1v13vn
NUUINTWEINTLAZALATUNITNYAT, A
NARNTTUNISNEAT, U INe188wls.

INBN @319999. 2564, NITWAILIALTIOULINEATNT

dnsiudiinuasnsiulug. nsansidouas
duaSudvinisinuns 38(1): 126-134.

dinnuinuinsidensnens. 2566. 1a5an15u

Usnynsiiteinunsnssulval (Smart Farmer).
unasdoya https://www.arda.or.th/
scholarship/?fbclid = IwAR1lbgB1BZ4s9zh9
y4AOwceDrvGR7FICrmo17sZGCnhZVO5
GNY6CEBfBkzg (11 flumu 2566).

ANUNUANATULAZHAIUINITINYAST 6 F9%TA

Weslual. 2565, @3Ud1uIu Young Smart
Farmer ¥ 2565. lona1s PDF. 13eslal.

2562. WNUWRILINIALALD W.A1. 2560-2565 aUU
NUMIU. d1UNNUANTRUINSLATYNILAE
AIPUUKINIR, NFANNAI.

ofwa 1Beaaug. 2562, mslidevemunuases
Lﬂ‘t'}(ﬂiﬂilﬁ/lil. ’Jﬂiﬁ’]’iﬁ’]ﬁ@% 12(2): 124-164.

Cohen, J. 1977. Statistical power analysis for the
behavioral sciences. Academic Press, New
York.

Faul, F., E. Erdfelder, A. Buchner and A.-G. Lang.
2009. Statistical power analyses using
G*Power 3.1: Tests for correlation and
regression analyses. Behavior research
methods 41(4): 1149-1160. Available: https://
doi.org/10.3758/BRM.41.4.1149.

Likert, R. 1961. New Patterns of management.
McGraw-Hill Book Company, New York.
Louangphan, J., P. Kruekum, P. Parapanya and K.
Areesrisom. 2022. Factors Influencing Organic
Agriculture Standards Practices of Organic
Vegetable Farmers in Vientiane Capital, Lao
People’s Democratic Republic. Maejo
Journal of Agricultural Production 4(2): 116-

127.

Pattrawiwat, K., J. Poung-Ngamchuen and N.
Seerasarn. 2019. Participatory Development
of Young Smart Melon Growing Farmers
Network, POSA Sub-District, Muang District,
Angthong Province, Thailand. International
Journal of Advances in Science Engineering
and Technology 7(4): 49-53.



ﬁsavsuénnssu

9. WaNNSSUNISINUAS 6(3):65—74
J. Agri. Prod. 2024

N1ANEIAIUNAINNAIBNINNUINTTUVRIUINANTIVL
TudmIamysyIAeIBUUUDISIONA

Evaluation of Genetic Diversity of Lotus in Phetchaburi Province
using Random Amplified Polymorphic DNA

N39ANA 53503158 waz Yyvd ARda
Songsak Thamjumrat” and Boonchart Kitivat

a1 3PNERsEEns AnsnAlulanIsnunT uinInedesviganesys unewdles Sminmesys 76000
Agricultural Program, Faculty of Agricultural Technology, Phetchaburi Rajabhat University, Mueang,
Phetchaburi 76000

" Corresponding author: songsak427@gmail.com

(Received: 18 April 2023; Revised: 31 May 2023; Accepted: 13 June 2023)

Abstract

Bualuang Rachini was predominantly originated and distributed in natural water sources in
Phetchaburi province. Nonetheless, limited studies are reported to date unveiling the genetic diversity
in Lotus. Therefore, in the present study, genetic diversity of 19-lotus (Nelumbo nucifera Gaertn.)
samples collected from different districts in Petchaburi province using Random Amplified Polymorphic
DNA (RAPD) technique was evaluated. Our study revealed that, of the one hundred fifty-nine random
primers, seventeen primers showed the highest difference band total of 40 loci. These loci were used
in genetic relation analysis based on the presence and absence of band. Genetic similarity was analyzed
using Jaccard coefficient function and performed by NTSYS-2.1m. The RAPD results classified 19 lotus
samples into three groups. The similar genetic index ranged from 0.23-1.00 significantly. Four lotus
samples (Chaom 1, Ta Yang 1, Meng 1 and Noi Ya Pong 1) had a highly similar genetic index of 1. These
samples probably belonged to the same genetic lotus specie. Ban lam 2 lotus had the lowest similar
genetic index of 0.23. These results indicated high genetic diversity among the lotus samples in the
province. Whereas, two (white lotus and pink lotus) samples had a similar genetic index of 0.67 and
was classified into group 2. Hence, the results of our study could be a good source of information for
genetic preservation and breeding of lotus species in Petchaburi province.

Keywords: Nelumbo nucifera Gaertn, genetic similarity, similar genetic index
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Figure 1 The groups of lotus sample in Phetchaburi province: Sacred Lotus (A) Double red (B) Hindu

Lotus (C) Magnolia lotus (D)
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Table 1 List of Lotus specimens used in the experiment and collection locations

No. Sample name Collection location
1 white- lotus Mueang District

2 white- lotus Mueang District

3 pink lotus Mueang District

4 pink lotus Ban Ladl Ban Lad District

5 pink lotus Ban Lad2 Ban Lad District

6 pink lotus Cha-am1 Cha-am District

7 pink lotus Cha-am2 Cha-am District

8 pink lotus Tha Yangl Tha Yang District

9 pink lotus Tha Yang2 Tha Yang District
10 pink lotus Mueang District1 Mueang District

11 pink lotus Mueang District2 Mueang District

12 pink lotus Khao Yoil Khao Yoi District

13 pink lotus Khao Yoi2 Khao Yoi District
14 pink lotus Ban Laem1 Ban Laem District
15 pink lotus Ban Laem2 Ban Laem District
16 pink lotus Kaeng Krachanl Kaeng Krachan District
17 pink lotus Kaeng Krachan2 Kaeng Krachan District
18 pink lotus Nong Ya Plongl Nong Ya Plong District
19 pink lotus Nong Ya Plong2 Nong Ya Plong District
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Figure 2 DNA imprints from primer OPB5, representing the numbers for species and lotus sampling

sites as follows: lane 1white-flowered lotus, lane 2 white-flowered lotus. (White lotus), lane 3

a stacked pink lotus. (Pink lotus flower), lane 4 Ban Lad 1, lane 5 Ban Lad 2, lane 6 Cha-am

1, lane 7 Cha-am 2, lane 8 Tha Yang 1, lane 9 Tha Yang 2, lane 10 Mueang District 1, lane 11

Mueang District 2, lane 12 Khao Yoi 1, lane 13 Khao Yoi 2, lane 14 Ban Laem 1, lane 15 Ban

Laem 2, lane 16 Kaeng Krachan 1, lane 17 Kaeng Krachan 2, lane 18 Nong Ya Plong 1, lane
19 Nong Ya Plong 2 and lane M is 1 Kb ladder maker
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white- lotus. 1
white- lotus. 0.11 1
pink lotus. 028 067 1
BanLad 1 0.55 033 55 1
Ban Lad 2 053 041 053 083 1
Cha-am 1 0.59 035 049 092 081
Cha-am 2 061 0.36 051 086 089 0.92
Tha Yang 1 061 038 051 0.86 089 092 10 1
Tha Yang 2 0.59 041 049 0.76 086 081 089 089 1
Mueang 1 0.62 036 0.51 086 089 085 093 093 083
Mueang 2 061 038 051 0.86 089 092 10 10 089 092
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Figure 3 The similarity matrix of 19 lotus samples obtained by RAPD technique
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Figure 4 RAPD-obtained dendrogram for 19 lotus samples in Phetchaburi province
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Abstract

This research was a part of a project to enhance the operational potential and participatory
community enterprise marketing for sustainable agriculture. The objectives were to study 1) community
context and social and economic conditions, 2) community capital building economic strength, and
3) guidelines for applying community capital to build economic strength in the community. The research
was conducted using a qualitative research method to collect information from documents, in-depth
interviews, and group discussions. The research is descriptive research with 20 farmers as a sample
group.

The study found that the Ban Pok Agricultural Community, where Arabica coffee, Assam tea, and
temperate and subtropical fruits are grown, is 1,200-1,550 meters from the average sea level and has
a suitable temperature to grow plants. It is also a learning center for tourists and interested individuals.
The five community capital are (1) human capital (knowledgeable members, local leaders, government
leaders, educational institution leaders, private sector leaders, and community organization leaders or
community enterprise group members), (2) social capital (knowledge exchange through community
learning centers with farmers networks), (3) physical capital (universal access to basic infrastructure),
(4) natural capital (an appropriate climate for planting crops and sufficient natural resources), and (5)
financial capital (adequate funding sources inside and outside the community). Furthermore, the
agriculture community at Ban Pok has been observed to practice the concept of self-reliance and to
possess knowledge, community leaders, and strong local authorities. Therefore, the potential of
community capital can be maximized.

Keywords: Community enterprise, community capital, local resources, the agriculture community
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Introduction

The 20-year Agricultural and Cooperative
Strategy (2017-2036) focuses on strengthening and
resolving weaknesses to facilitate the long-term
development of the agricultural sector. The
weaknesses that should be tackled are mostly
that of the agricultural land (119 million rai or
about 80 percent) outside the irrigated area, so
the area has to rely on rainwater for farming. For
example, rice is planted in an unsuitable area (N)
approximately 8 million rai. Moreover, many
agricultural products sold in the primary stage,
such as rice, rubber, oil palm, and cassavas, are
sold at low prices. In addition, most of the farmers
are smallholders, and many do not have their own
arable land. They are poor and lack the technology
to manage their own production. Even though
there is a group in the form of a farmer’s institution,
there is not enough strength. Farmers are still
unable to compete and they lack power in
marketing negotiations to solve problems in the
agricultural sector. Therefore, a vision has been
set: “Stable farmers, Prosperous Agricultural
Sectors, Sustainable Agricultural Resources.” This
could be achieved by strengthening production
efficiency and raising standards of agricultural
products, increasing the competitiveness of the
agricultural sector with technology and innovation,
and managing agricultural resources and the
environment in a balanced and sustainable
manner, including the development of government
management systems (Office of Agricultural
Economics, 2021).

Additionally, since the world is currently
facing the crisis of the emerging COVID-19 virus,
there is a great impact on the Thai agricultural
sector as it relies on international trade for up to
80 percent of the agricultural GDP. Therefore, there
is a high risk that farmers and agribusiness

operators will lose revenue opportunities with less

market demand. This has resulted in a decline in
agricultural prices in the world market. The trend
of agricultural commodity price indexes in major
world markets has declined. Food crops (wheat
and corn), for example, decreased by 1.9 percent;
oil crops (palm, soybean) decreased by 4.3
percent; sugar (sugarcane) significantly declined
by 19 percent; dairy products fell by 3%. As it
seems, the reduction in price will continue in the
future (Agriculture and Cooperatives Commission,
2021: 23-28).

Local resources are important resources for
human life. There are four main fundamental
factors, namely food, clothing, and housing, to the
generation of income for subsistence and industrial
business operations. This includes everything that
is locally available whether it be physical
resources, biological resources, and cultural and
intellectual resources including the representation
in the form of community capital that consist of
human, social, physical, natural, and financial
capital. It plays an important role in reflecting the
self-management potential of local communities
and can lead to sustainable development by taking
the potential of the community capital that exists
in that local commmunity to join in the conservation,
rehabilitation, development and appropriate use.
This can meet the needs and solve community
problems through community self-reliance (Puang-
ngam, 2010) so that agricultural communities can
develop by adopting all 5 types of community
capital and use them to their fullest potential.
Therefore, it is essential people in the community
take part in considering the community capital.

Ban Pok is located in Huay Kaew subdistrict,
Mae On district, Chiang Mai province. The
occupation of the people in the village is still
based on the traditional occupation, which is
growing Miang. Currently, there are additional

occupations such as growing coffee and tea,



beekeeping, growing organic vegetables, making
brooms and turning the area into attractions. The
famous products of the village are tea and coffee
produced in the name of “Ban Pok quality tea
and coffee growers community enterprise”
located at an altitude of 1,200-1,500 meters above
sea level, with cold weather throughout the year.
The average temperature is 24-28 degrees celsius.
The group’s products include tea leaf pillows,
herbal coffee and tea, ready-to-drink herbal coffee,
roasted and ground coffee beans, coffee husk tea,
drip coffee, which has been certified by GAP (Good
Agricultural Practices) and FDA (Food and Drug
Administration). The group’s operations are in the
area close to the Mae Kampong village tourist
attraction, regarded as one of the most important
and famous tourist attractions of Chiang Mai. Its
features are nature, agriculture, health and culture,
but collectively it is known as “conservation

”

tourism.” Moreover, there are homestays as
accommodations for tourists. When entering this
village, people will be able to see the living
conditions of the village as the villagers have a
simple way of life. There are various activities of
the locals to be seen, such as making tea leaf
pillows, making basketry, rare medicinal herbs, etc.
There is also a hiking trail called a nature trail
leading tourists to see Miang coffee plantations
and the water sources and to relax at the waterfall
as well. In the past, the community enterprise of
Ban Pok quality coffee and tea growers distributed
products to tourist customers who visited these
attractions, making them the primary source of
income for the group. Overall, it can be seen that
the Ban Pok community employs all five types of
community capital facilitating them in their career
and the community.

Therefore, the researcher was interested in
studying local resource management as it will
strengthen the economy of the agricultural

community at Ban Pok, Huay Kaew subdistrict,
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Mae On district, Chiang Mai province. The study
identified the overview of the community context,
social and economic conditions, community
capital that build economic strength, and
guidelines for using community capital to build
economic strength in agricultural communities.
Besides, the research could potentially be utilized
as a useful case study or model for interested

researchers in the future.

Research Methodology

The target audience size, the study area
scope, the operation procedure, and the analysis
of the study results (Figure 1) have been set as
follows:

This research is qualitative research collecting
information from documents, in-depth interview,
and group discussion, and it was also descriptive
research with the target group being 20 farmers

and the steps in the study are as follows.

Data Collection

Step 1: The activity areas of the project were
observed to enhance the operational capacity and
the participatory community enterprise marketing
for sustainable agriculture. Participant and non-
participant observation methods were used. All
activities were observed during the research field
visit to study the context, social and economic
conditions, and components of community capital.

Step 2: In-depth interviews and group
discussion questions were set to identify the
context, social and economic conditions, and
community capital through community study
tools, including Venn Diagrams and livelihood
assets, which are the five community capital.

Step 3: In-depth interviews were conducted
with 20 key informants, including community
leaders and farmers, to study the context and

social and economic conditions.



@ 9. WARNSSUNISINUAS 6(3):75-86
J. Agri. Prod. 2024

Step 4: Group discussions were initiated using
the PRA (Participatory Rural Appraisal) technique,
where the researcher questioned, brainstormed,
and reflected on the composition of the community
with 10 of the community leaders, farmers, district
agricultural officials, and community development
officers in Mae On district. The issues discussed
are as follows: stakeholders or agencies involved
and the use of agricultural support and resources
in the community for agricultural purposes. The
researchers summarized the data and checked
the accuracy of the data to study the guidelines
of community capital to strengthen the economy

of agricultural communities.

The data was analyzed using a triangular
method. The researchers chose the method of
collection by considering people, places, and time
sources, along with different data collection
methods, including participant and non-participant
observations, in-depth interviews, and group
discussions. The team used the content analysis
of the study in the context of the area by
rationalizing both the interpretation of the content
from the context and the community capital. The
descriptive analysis (mean value and percentage)
was also used to analyze the opinions about the
community capital on the economic enhancement

of the community.

Study the context of

PRA Technique

Baan Pok

Venn Diagrams

Research and data

The application of

—>

collection

community capital

=

—

Figure 1 Research Framework

Results and Discussion
1. Community context and social and economic
conditions

History of Ban Pok Community

Ban Pok is a village that has been known as
aHundred Year village full of charms and provides
an opportunity for everyone to experience true
happiness. Located at an altitude of 1,200-1,500

meters above sea level, with cold weather all year
round, Ban Pok is fertile with forests and
mountains. About 200 years ago, the Lua natives
came to live first. After that, they migrated to other
places and some indigenous people migrated from
Ban Pa Ngeu, Pong Fang, Doi Saket district and
came to settle here. Their career included

gardening and planting rice and shifting farming.



In the past, transportation was very difficult. They
had to use different means of commuting, such
as walking or riding horses or cows. In fact, the
village is called according to the nature of the
group of people in the village who are in 3 groups
of Pok, namely Pok Nok (Inner part), Pok Klang
(Middle part), and Pok Nai (Outer part).

The occupation of the people in the village
is still based on the traditional occupation, which
is erowing Miang. At present, there are additional
occupations such as growing coffee, making tea
leaf pillows, beekeeping, making brooms, growing
organic vegetables, and opening tourist attractions
(Mae On District Community Development Office,
2020). The famous products of the village are tea
and coffee products, produced under the name
“Ban Pok quality tea and coffee growers community
enterprise”. The village began to grow coffee in
1979 with the support of the Royal Project.
However, villagers began to seriously plant in
1996-1997 and started to operate in the form of
a community enterprise in 2014. Products
produced on behalf of the enterprise group
include a variety of herbal teas (Rang Jued or Jiao
Phu Lan), orange tea, roasted coffee beans, coffee
beans, mixed coffee (Jiao Phu Lan in the form of

coffee 3 in 1), and drip coffee.

Social Condition

Based on the basic information interview, it
was found that the target group of 20 people,
consisting of 10 males (50%) and 10 females (50%),
aged 50 to 72, all of who lived in the same
community, at village No. 1, Ban Pok, Huay Kaew
Subdistrict, Mae On district, Chiang Mai province.
For their education levels, 12 people completed
a primary school level (60%), six people completed
a lower secondary level (30%), and the rest
completed an upper secondary level or vocational

certificate (10%). There is a community business,

9. WaNNSSUNISINUAS 6(3):75-86
J. Agri. Prod. 2024

“Ban Pok quality tea and coffee growers community
enterprise”, which has 1 group chairman (5%), 10

committee (50%), and 9 group members (45%).

Economic Condition

The main occupations were found to be
agricultural occupations, (100%) by growing Arabica
coffee, Assam tea, vegetable crops, and raising
bee stalks or hollow bees. 10 people are engaged
in general employment (50%); five people are
merchants (25%); one is a government official or
a state enterprise employee (5%); and four people
work in other secondary occupations, such as
masseuses or handicrafts (20%).

Members have a monthly income (Baht).
8 of them earn less than 5,000 baht, (40%); 8 of
them earn in the range of 5,001-10,000 baht/
month (40%); 3 earn around 10,001-15,000 baht
(15%); only 1 earns 15,001-20,000 baht/month (5%).

The products produced and distributed are
diverse. The focus is on beverages such as roasted
coffee beans, beans, drip coffee, herbal coffee,
Jiaogulan herbal tea, black tea, white tea, kra chai
tea, tangerine tea, Sam-yod tea, honey, and other
products, such as Ban Pok liquid soap, woven
basket, and tea leaf pillows.

According to the survey of Pok Village with
data recording using a questionnaire and
observation in tourism, it was found that 2 tourist
attractions held by the private sector, namely The
Giant Chiangmai Coffee Shop and Lanna Wild, are
surrounded by beautiful natural resources.
Therefore, there are trekking activities, a hiking
trail, 2 natural waterfalls, namely Ya Chan Waterfall
and Ban Pok Waterfall, and agricultural activities
such as planting coffee, collecting Assam tea,
beekeeping, and making the traditional Miang At
Ban Pok community. Therefore, the community
enterprise is a learning center for tourists and those

interested in studying.



@ 9. WARNSSUNISINUAS 6(3):75-86
J. Agri. Prod. 2024

2. Community capital that drives the economic
strength of the Ban Pok agricultural
community

The target group agreed that the community
capital contributed to the community economy

at a high level, with a total average of 4.10,

classified into 5 aspects (Figure 2) as follows:

2.1 Human Capital

It was found that the target group agreed to
contribute to the economy of the agricultural
community at the highest level, averaging 4.25. In
this local community, human capital is a
supporting factor for self-management for
sustainable development. Its roles and duties are
consistent with their status and social structure
which include (1) a village philosopher in
agriculture, (2) a local leader and a village
headman, (3) a local leader and a member of a
subdistrict administrative organization, (4) a leader
of a government organization and educational
institutes and related agricultural organizations (5)
leaders of private sectors and community
merchants, and (6) community organization
leaders, members of Ban Pok quality tea and
coffee growers community enterprise, and
members of Ban Pok Coffee Big Plot who were
hired to harvest coffee. The researcher has shown
the relationship between the Ban Pok agricultural
community and other organizations in the form
of a Venn Diagram (Figure 2). The details are as
follows.

(1) Mae On District Agriculture Office
provided composting soil, water conservation
plots, fruit tree saplings, and the management of
agricultural plots.

(2) Mae On District Community Development
Office provided the production of processed

agricultural products.

(3) Teen Tok Royal Project Development
Center provided fruit seedlings, coffee seedlings,
and knowledge of coffee plantations and winter
fruit plant management.

(4) Huay Kaew Subdistrict Service
Organization provided utilities such as roads,
electricity, and water supply.

(5) The Giant Chiang Mai shop provided a
place to sell agricultural trade and other processed
products.

(6) The Royal Forest Department permitted
to use the area.

(7) Chiang Mai University Group provided
group management support, social service and
knowledge of quality coffee production.

(8) Maejo University provided knowledge
training.

(9) Rajamangala University of Technology
Lanna Chiang Mai knowledge trainin

From the Venn Diagrams (Figure 2), according
to the size of the circles, organizations that have
the most to the least role and participation in the
community are in order: (1) Mae On District
Agriculture Office (2) Mae On District Community
Development Office (3) Teen Tok Royal Project
Development Center (4) Huay Kaew Subdistrict
Service Organization (5) The Giant Shop Chiang
Mai (6) Royal Forest Department (7) Chiang Mai
University (8) Maejo University and (9) Rajamangala
University of Technology Lanna Chiang Mai.

The human capital, important to drive
society and the local economy, includes the
strength of community leaders and knowledge
about agricultural production at the upstream
level, such as the Arabica coffee certified by GAP
standards, organic coffee growing system, Assam
tea cultivation, and medicinal plants (Wan Rang
Jued, Dragon Blood Tea), and of other midstream
products, such as roasted coffee, tea, and other

handicrafts (tea leaf pillows and basketry).
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Figure 2 The relationship between the Ban Pok Agricultural Community and other organizations

2.2 Social Capital

It was found that the target group agreed
that the capital contributed to the economy of
the agricultural community at a high level,
averaging 4.00. The Ban Pok agricultural
community’s connection is closed-knitted, in a
kinship manner, since they trade and share
agricultural knowledge, such as passing on the
knowledge of plant varieties from seeds and
seedlings to other farmers, as well as to other
communities who need for household and
commercial cultivation. They also opened a
learning center where they provide information
about Arabica and Assam tea from planting to
interested people and farmers who grow coffee

and tea.

2.3 Physical Capital

It was found that the target group agreed
that the capital contributed to the economy of
the agricultural community at a high level,

averaging 3.95. Even though the area is in a high

area and traveling is quite difficult, due to the
support of local authorities, such as Huay Kaew
Subdistrict Administrative Organization, roads are
accessible to communities, and electricity and
water supply are available. Thus, various activities
in the community can be carried out more
comfortably. This is to meet the basic needs and
strengthen the welfare of the community. In
addition, there is access to mobile phone signals
and Internet networks. This allows the Ban Pok
agricultural community to communicate with staff
and customers easily and promptly when there

is a problem and to inform them of various news.

2.4 Natural Capital

It was found that the target group agreed
that the capital contributed to the economy of
the agricultural community at the highest level,
averaging 4.50. The Ban Pok community area,
1,200-1,500 meters above sea level, has cool
weather all year round. This is an important factor

that promotes the quality of Arabica coffee and
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Assam tea, as well as being suitable for growing
other temperate fruit trees that farmers can plant
as both their main income and supplementary
income. They grow persimmons, plums,
macadamias, and other subtropical fruit trees,
such as avocados. There are also natural water
sources, such as Ya Chan waterfall, used in
agriculture throughout the year, and the waterfall
is an agricultural tourist attraction. As a result, this
community is not encountering a shortage of water

for both consumption and agriculture.

2.5 Financial Capital
It was found that the target group agreed
that the capital contributed to the economy of

the agricultural community at a high level,

Financial Capital

- The Village Fund

- SML Group

- Mae On Agricultural
Cooperative Limited

- Bank for Agriculture and

Agricultural Cooperatives

X =38
\(BAAC. Sor.) Mae On Brancy High
X = 4.50%*
Highest***
Natural Capital

- Water resources : On River,
Yachan Waterfall
- Forest Resource as a food

source all the year

The first-highest mean score

averaging 3.80. The Ban Pok agricultural community
has established a community enterprise in which
share is allocated to members who participate in
group activities, such as when there is an event.
Members who participate in group activities will
receive their share since when the products are
sold, profits will be shared among the members.
Furthermore, within the community, there are
various funds, such as the Village Fund, SML Group,
Mae On Agricultural Cooperative Limited, and Bank
for Agriculture and Agricultural Cooperatives (BAAC.
Sor.) Mae On Branch for people in the community
to borrow. Therefore, it is a source of funds that
farmers can use to buy equipment and other
necessities, such as chemical fertilizers and

biological substances to prevent pests, etc.

Human Capital

- the strength of community leaders
- Knowledge about agricultural
production form Public private

sectors and Semester

X = 4.25%
Highest

Social Capital

- Enterprise Group

- Farmers network

X =4.00 et
ngh organic coliee an
tea growers
X =395
High
Physical Capital

- Transportation (Road,
communication)

- Facilities in the household / plant
production system

- Land ownership

The second-highest mean score

Figure 3 Five community capital of Ban Pok



Criteria

To classify the score ranges, the team
employed the use of the presentation interval
scale.

The score ranges are as follows:

The score range of 1.00 — 1.80 indicates
the lowest level of agreement

The score range of 1.81 — 2.60 indicates
a low level of agreement

The score range of 2.61 — 3.40 indicates
a moderate level of agreement

The score range of 3.41 — 4.20 indicates
a high level of agreement.

The score range of 4.21 — 5.00 indicates

the highest level of agreement

3. Guidelines for applying community capital
to build economic strength in the community
The research team studied the Ban Pok
agricultural community by using Participatory Rural
Appraisal (PRA) technique to analyze the data in
the community of the target group. This has been
done by participating in the study, collecting,
exchanging and studying the potential of the
community in terms of its strength and using
community capital as an important factor in how
the target group was used to strengthen the
economy. The guidelines for using community
capital to build economic strength in agricultural
communities showed that there is a community-
level economic drive by creating a tangible
network of community enterprises and groups
with the same agricultural products, such as
organic coffee and tea growers which will set up
common rules and regulations. Public and private
sectors also contribute to agricultural inputs and
economic driving. In particular, they provided a
place to sell products. For instance, the area in
front of The Giant Chiang Mai and shops in the

Ban Mae Kampong community are open to the
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Ban Pok quality tea and coffee growers community
enterprise. They can also have meetings to
exchange ideas together so that the sales
competition is equal and fair. Furthermore, people
in the community can bring agricultural products
to sell products as well. Therefore, the relationship

can be seen as a business partnership.

Conclusion

From the study of local resource management
to strengthen the economy of Ban Pok Agricultural
Community, Mae On district, Chiang Mai province,
the results and discussion of the research results

are as follows:

1) Community context and social and economic
conditions

It was found that the occupation of the
people in the village was still based on traditional
occupations, such as growing Miang. Currently,
there are supplementary occupations such as
growing coffee, making tea leaf pillows, beekeeping,
planting organic vegetables, making brooms, and
creating tourist attractions, which are the farmers’
primary income. Therefore, in addition to
agricultural production at the upstream level,
there is also an agricultural tourism business as
another source of income for the community
because it is a cultural area with a simple lifestyle,
natural resources, and abundant and beautiful
water resources. This is consistent with the
research of Tassanee and his team (2018). The
spatial context of Ratchaburi province in certifying
agrotourism with community participation found
that agricultural areas in Ratchaburi province were
outstanding and could allow farmers of Ratchaburi
province to be sustainable and self-reliant. It is
also a source of job creation, income generation,
and production of pesticide-free crops, safe for

the manufacturers, consumers, and environment.
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2) The Community Capital

(1) Human capital It is an important part of
driving society and the local economy from the
strength of community leaders, agency support,
and knowledge about agricultural production.
These elements are deemed very important. In
fact, the target group perceived it as an important
factor in the community’s economy at the highest
level, consistent with Trongkamon and Nittaya’s
Guidelines for Strengthening Community Capital
to Determine Success Factors at Uttaradit province
(2022). It also revealed that both public and private
network partners were aware of the community
capital and started a campaign to instill outstanding
community capital values. It aims to create
awareness of cooperation and conservation for
new generations. The factors that determine
success are enhancing and developing the learning
process of the community, building faith and
developing the potential of community leaders,
and transferring knowledge from practice to
implementation and expansion. This is in line with
the research of Preiyaporn, et. al (2562) whose
research dealt with the upgrading of processed
product standards of Huai Kan Bakery Participatory
Community Enterprise. The paper demonstrated
the successful implementation of the community
comes from community involvement, so inclusion
is still important as individuals can learn and solve
problems together to drive the business and be
self-reliant.

(2) Social capital Knowledge was exchanged
from the community to the organizational level.
As a result, the Ban Pok agricultural community
has developed its agricultural knowledge and is,
therefore, able to continue agricultural activities.
In particular, they have set the community as a
learning center that is considered lifelong learning.
According to Arthit and Supanni’s The utilization

of social capital of Ban Bang Phrai Community,

Bang Khonthi district, Samut Songkhram province
(2012), it was found that Ban Bang Phrai community
had the most prominent status of social capital,
a strong “social network,” resulting in several
achievements and awards, followed by “knowledge

4

and wisdom,” especially in occupation, and by
“sympathy, reciprocity, caring, helping each
other,” which has been shown from the past to
the present. However, the study was in contrast
to Nathitakan and Preeyaporn’s Knowledge
Management for Conserving Arabica Coffee
production for sustainable agriculture in the Ban
Huai Hom area Mae La Noi district Mae Hong Son
province (2561) as this research mentioned that
a group of coffee farmers in Ban Huai Hom area
did not share knowledge. The target group lacked
community participation in the decision-making
process, lacked discussion of problems and
solutions to farmers’ planning process, and lacked
the exchange of knowledge, skills, and experiences.
In other words, they lacked knowledge management
and did not know the characteristics of farmers’
tacit knowledge.

(3) Physical capital It was found that the
Ban Pok agricultural community had access to the
basic utilization system thoroughly due to the
support of local authorities including access to
information media of the Internet signal that is an
important part of the business from direct contact
with consumers of agricultural products and
processed products which is in line with Wanchai,
et al’s Community capital and self-management
potential for the sustainable development of local
communities (2022). Physical capital is a supporting
factor for self-management for sustainable
development. It has been developed by villagers
and government agencies to facilitate people living
in the area. The amenities include sub-district
health promotion hospitals, schools, non-formal

and informal education centers, mosques, houses,



security centers, subdistrict administrative
organization offices, sports fields, etc., which are
physical capital that the local community has
created to meet the needs and manage basic
problems that strengthen the welfare system
based on development.

(4) Natural capital Ban Pok is an area with
a relatively high altitude from the average sea
level, 1,200-1,500 meters, resulting in the area
remaining cold throughout the year. Therefore, it
is suitable for growing cold and subtropical plants,
enhancing agricultural products’ quality and
extending harvest time.

(5) Financial capital In addition to external
sources of funding for agriculture-such as BAAC,
Mae On district Branch, SML Fund, and Village
Fund, Ban Pok Agricultural Community has also
created a source of funds within the community
from the community enterprise fund which has
allocated a share of profits when the group’s
products have been sold. It can be considered
that the community is self-reliant, as Pringkajon’s
Social Capital Supporting Community Welfare
Fund: a case study of Baanna Municipal Community
welfare fund, Srinakarin district, Phatthalung
province (2016). His study revealed that the
community has strong community capital, an
important cost that supports community welfare.
The Baanna subdistrict Municipality Community
Welfare Fund has a form of welfare provision from
the community financial organization base. For
instance, welfare work is a continuation of the
village bank according to the royal initiative
focusing on self-reliance. In other words, they

managed the funds by themselves.

3) Guidelines to the use of social capital in
building economic strength in the community
The Ban Pok tea and coffee growers

enterprise group is a community-based business
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that is the driving force of the economy from the
upstream level. It grows fresh coffee and Assam
tea to be processed and sold. For the midstream
level, the products include roasted coffee, Assam
tea, and ready-to-drink herbs and handicraft
products such as tea leaf pillows, basketry, etc.
For the downstream level, there are markets to
distribute products such as shops in the community
and nearby communities, and the markets are
important tourist attractions. Consequently, it is
determined that the business operation of this
market channel is a business partner, in line with
Suwanat and Phirakarn’s Development of
Marketing Channels for Salt Product of Tambon
Bana, Pattani (2018). They found that building
relationships with merchants and middlemen is
important to help distribute products as they
could make an agreement where they all can
potentially reap the most benefits out of the
products they sell. The relationship allows
producers to decide the prices and quantities sold

to the merchants and middlemen.

Recommendations

According to the study of local resource
management, the research team, therefore, agreed
that there should be a plan to transfer knowledge
to new generations to further develop and create
a learning process that can be adopted and used
in agricultural activities in the future. In addition,
there should be cooperation between community
leaders and local authorities to drive community
development and capitalization as the main issue
leading to the community economy. Most
importantly, it should be set as an important
agenda in the community development plan to
improve the potential of human capital for farmers
to be self-reliant, so they can utilize other capitals

for maximum benefit.
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Abstract

This research aimed to test soil in Phetchaburi province suitable for the growth of marigolds as
a guideline to encourage farmers in the area to grow marigolds. The study was demonstrated on
agricultural plots at the Faculty of Agricultural Technology, Phetchaburi Rajabhat University, using a
Completely Random Design (CRD) with three repetitions of each of the three pots by growing Double
Eagle marigolds to compare all five different soil locations, as follows: 1) Soil (Control), 2) Tha Yang
district, 3) Ban Lat district, 4) Mueang district, and 5) Ban Laem district.

The study found that marigolds transplanted for 49 days; in week 1, the survival percentage was
100. However, in the second week of marigold, survival percentage was 44, and soil in Ban Laem district
had the lowest survival rate, which was seven days. In term of height growth, width growth, and number
of flowers Marigolds grown in soil of Mueang district had the highest growth rates is 70.11 cm, 33.44
cm, and 5.44 flowers, respectively. Indicating that soil in Mueang district is the most suitable for marigold
growth. This study can serve as a guideline to encourage farmers to cultivate marigolds for cut flowers.

Keywords: Marigold, cut flower, phetchaburi province, agricultural extension

o '
UNAnea

MdeldingUusvasiiienaasufuluiundminnsyinvingausenisasyiulavenniizes el
& | a L g v = o = =
WunuwmslunsdaalunuasnsluiuilyitinigugnaniGes viimsmaaesiuUaununs anzmalulagnisinuas
UAINGITEITAYNTIYT NUHUNTNARDUUANANYTA) (CRD) 917U 3 ¥1 91ay 3 nsen1e Lagugn

= o so & ol o o~ = a TR -1

AnzesugauLla Biia (Double eagle) YMSLUIBUWIBUAUTILANANSAUTIIINA 5 Las Asll 1) YRRIUAN
2) dulugunevingn 3) Auludunetuan 4) Auluduneiios way 5) Aulugunetuuvan 91NN1sANE



9. WANNSSUNSINUAS 6(3):87-95
J. Agri. Prod. 2024

v v 4 Adw @ o cal 1 v A v 1
WU @(5]57ﬂqiiaﬂmqﬂmaﬂ@uﬂq?Liaﬁ'ﬂﬁn&]ﬂ@ﬂ 49 U Iuaﬂﬂqﬂw 1 398a¥N19959AM8MNNY 100 LUBAUNEAN

ATIFRIFUANNN 2 Tosavn1sseameiniu 44 uaranisesiivgnameiuluginetiuuvan nasheUgnidns

Y % a4 A Y a o A o A a aa 1 1
msseaneldiiies 7 u amFesigniiefulugineiles Idnsn1swiyiulaingn lusuanugs anuning
VTN wagduaueen (70.11 wuRlung 33.44 wuRues uar 544 aen awdwiv) daduiuluginelilos
flanumunzausoniswsyiivlavetnniBewniign awnsadusumislunisdaadunuasnsluiuilng

nsUgnanGesinnen

AdAy: s lidanen Jminmesys duasunisnuns

A1t

andesdidoantiyin “Marigolds” Auruia
agludndln egluisd Compositae Wuiiesfuiu
wyanekaziead aulngidnanBeuwnuumaty
aud danuduiasiuaniessiaduiiivnanidn
(awiies, 2524) amFosduldnenuanite Tngs A
faanmiangey ddduanla renlidnwaznay fony
mslnuunuyszana 7-10 Yu anBeadudiviifien
maftuiiedutssana 60-70 Fu BnaemiFesdady
fifuldfynanmituiiuesnnaamavesussme way
Hulsinenannsavheldlsiuiugngs deduanides
JadhliFneeniifengniuesaummansluuszmelne
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Falsirpafiamlunsliusylonifiau 2) fulusine
yhendluiuiulasnuasiuanilsian fdnvasuay
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fudannunsaazmaluladnisinuas unniInendy
FIVAINYTYS IUHUNITNARBIL UV UANY TR
(Completely Randomized Design; CRD) 1ngivi1n13
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$1uu 3 9 ey 3 nszans ImaUQﬂmaL'%aqﬁuﬁ:ﬁmﬁa
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SueAY 45 nsTans MmswseuAundeanlansiu
mndul3 1 §Unoi ndufiuseshuluiuiivome
5 uvigs oun 1) Wanluiufiuameassnazmalulad
NSNYAT WNINeNFeTAMTYT 2) Aulugune
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Figure 1 Location of study area

Source: Google earth

T1 Control

T2 Tha Yang
district (TY)

T3 Ban Lat
district (BL)

T5 Ban Laem
district (BL)

Td Mueang
district (Mu)

Figure 2 Characteristics of soil samples in Phetchaburi province



Table 1 Soil chemical properties before incubation
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pHY om¥ EC1:5¥ Avai. PY Exch. K
Treatment
(1:1) (%) ds/m (mg/kg) Rating (mg/kg) Rating
Control 6.5 1.03 0.90 77 very high 215 very high
Tha Yang 53 0.13 0.02 3 low a5 low
Ban Lat 55 0.07 0.14 8 low a3 low
Mueang 6.3 0.99 0.16 54 very high 294 very high
Ban Laem 7.6 0.93 2.75 86 very high 503 very high
Remarks: " pH (1:1) = Potential of Hydrogen ion: 4.5-5.0 = very strongly acid, 5.1-5.5 = strongly acid, 5.6-6.0

= moderately acid, 6.1-6.5 = slightly acid, 6.6-7.3 = neutral, 7.4-7.8 = slightly alkaline, ¥ OM = Organic
matter (%), * EC (1:5) = Electrical Conductivity of 1:5 soil/water extract this method from Rayment
and Lyons (2011), ¥ Avai. P = available phosphorus, ” K = exchangeable potassium

Treatment = soil locations in Phetchaburi province: TY = Tha Yang district, BL = Ban Lat district,
Mu = Mueang district, BL = Ban Laem district

a o a ¢
NANTIIVYLLAS IV
NIINNTTOANYVDIAUAIIIZDY
8NIINNTTOARMNLYBIRUANITOMEIINE UGN

aINTEAN MUgneneiuwsiaguuansiu (Table 2)

2 v o ) I3 A P
wuPAUNATeNY 1 AUanNsTenne fe 100 Wesidus
Aulunniunlaidanuwand1aiunieada (p>0.05)
A v v o '3 Vv A aa' Y a
Wesunaneny 2 dUawi wuddunniFesnugnmesiu
ynAuAx Aulugneviens Aulugunetiuain uay
a [J =) 5 @ s =
Aulugnewies wWesiWusinissenne Ao 100 uay
ansesvgnamefulugnetiuuray n1ssonne
A s X &= a ' Y | Ay o w
Fi9 46.67 LUasius FaAuuanasiusesltudAgy
N9EDd (p>0.05) uazludua1in 3 quisdUanin 7
funnFeInUgnaeiu Yaatuan Auludineriens
Aulugnetnuas wazaulusuneiiios dn1ssenme
Ao 100 Wesiud uazamiSesivandeulugune
Uuuvay Wesidudnissennie fe 0 zLiulei
Tiwunssendien wariimuunnasiuegiadfiulade
WellSeuimeuiuAu yaalual Fadlanuuansieiy
o efiuddyeEia (0>0.05) wanaliiiuil nasn
§1eUgnA1lTeIaInsEaNuRUA1ISetDNy 49 Ju
fuaFeINUgnameiu YaatuaN Auludineiiens

a

fulusnetnuais waraulugnedies n1ssanme

&

Ao 100 wWesidud wsiznsgnaniFesldiundn
nilony 12-20 Fu (uass 4-6 Tu) Amglumamng

AuNAIguanouatlgNuaEnaIUgNAMNENIYINIg
lilignsn1sseaniege (nsuduasunisinens,
2560) uazdlsgeiue pH Antilih (EC1:5) agluseu
arausenseIyiulnvesitlaeily
asafiudwiuaulug et ulvat nasnée
Ugnasnszadlfifies 7 fu ndsmndulinunssondin
wamsloiifiuin anBesiivgnsnedvlusnethuuas
fmnugeuauysali fauandlu (Table 1) Tnedlszsu
A pH Wity 7.6 Jusedufifnraidesanisiuls
YOI donAFOINU AMIANTENAITIUGIINeT (2541)
AudilnduvSesiseiu pH gendn 7.0 fldauuseneu
youndefiazatstinite vielufoufiuandsuls
(exchangeable sodium) TuUsunauInauieszau
Aionadesonadulavesiis uAuitdamyuuss
unfigadensidulavesiiv uazseanidzuindon
sviudlusuusliatuldenn Sefuduiifnan
dnsnavenndeluiisnlundn araifialuuiiou
Tndnsavisoluiiuivindlnannnzaiifimstuaures
Fufiundeldiu AnAufiesuindoarauiiliuu
fufinargadsiifisnawasmesginngs (die
MsWanTiRudmIureAUB A LA INYASNS, 2558)
fivsunadunisingluiu wiidu 0.93 Wesidud
FarninAringdlunisugnaiFes aenndesiu
ANNRNSENAIYIUgIINeT (2541) anmaandu
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AuvREAUNYIBaae Uty Ingluiuiuegiuan pH

%29 pH < 4.5 %39 pH > 9.0 Azdinadudifanssunis
dovaauasUsznaudunadediaunn wasdiaunlni
(EC1:5) wirtu 2.75 dS/m sfauandlu (Table 1) fiszy
TainduduAudauin aiudiesuignisulanann
n1silwiivesatsavatefudildannnisingae
8731871 1:5 993 Rayment and Lyons (2011)
FanaFedlsiamnsanigivialiuazansludige
genndesty (3175, 2555) Tnevhlundfivas
Tanansaniydulaldlufuanimdudaiitindoaza
sglufuauseduiidsmansenusediy adiaminluih
YBIATALANEAULAININAT 2 dS/m (§M5178, 2555)

o

210 (Table 1) ¥aAuAs wazAulugunaiies fsveu
woaveSaniduuselowioglusziuiigunn uaziia
pH aglugie 6-7 aonndesiu AMIITEN1ATY
Ugitingn (2541) eaumnsifetesiusenineh
pH vashiufusEiuneanesamduuslovl Woamn
Tuduitiazolulidulsslondldazdusgiuen pH
teglutae 6-7 Wuszduideuihamnzaudmsu
woamnlufufifivazhluliduuselonils inszang
vo3en pH fanand WeamnluAuazgneelioniian uas
fulusnetuumeu den pH wihiu 7.6 uaadidiun

e pH > 7 WU eamnluAuiisazliudsylomn

lofazanasdsnalifivvinussansainlunisia
swmems iliuslev uasasauiulalalin anaises
fugnéneilusunethuuvan nulinalnunaides
Tufiugeiian Tewinfu 503 me/kg Fefiinanniiumny
Fufuvesiiv aonndsatu unea (2538) Inunaides
LfJuﬁmmmiﬁmmmwﬂmmﬁaL?Jat,a%ay uaz
annsawndoudneldngluiin Tneusinalnunadey
Amnzautenaadydvlnvesiiviluiimegseming
100-400 me/L iloseiupnudutuvedinunadey
fshnniuly fuadensgaldsimemnsidu sihlide
91M3v19579) W@ wusniila dnzd wazindn
(asyen, 2544) Lﬁaﬁmmﬁmumﬁ@ﬂmzLﬁmmms
wassusnauilelu Fnde essnuuniiBeudu
serUsznauiddryveseasisiiad wariiunumlunis
a¥alusiu sudlefvumuuniidesluiivasiioua
anas Msvhnihiivesnaslsnatadanas wasviliin
annznszunsaaredivedusiululuuinaznis
inAeuiedaildanmsaanesluidsadusau (G
2543) A9l ieun1IT0IdLATIZALAILAZ A3 199 1NT
dmiuitvldtosas Wosnilesuomslundedes
luiganedininnisvednnsasgiAula (Scott and
Robson, 1990) @1n (Table 2) A1558AMEYBIAU
aniFasiivgnaedvlusinathuuvanlsifies 14 fu
ndsnstnetgniu iendundrausaisigivie
IelneYanimzndnidnsundande

Table 2 Effects of soil on survival rate of Marigold at 49 days after transplanting

1 2 g 4 5 6 7 survival
Treatment
week  weeks weeks weeks weeks weeks weeks rate (%)
Control 100 100 100 100 100 100 100 100
Tha Yang 100 100 100 100 100 100 100 100
Ban Lat 100 100 100 100 100 100 100 100
Mueang 100 100 100 100 100 100 100 100
Ban Laem 100 44.44 0 0 0 0 0 46.67
F-test ns * * * * * * *
Remarks: Mean in the same column followed by different letters were different significantly by DMRT and

* = significant different at probability level 0.05, ns = non significant different
Treatment = soil locations in Phetchaburi province: TY = Tha Yang district, BL = Ban Lat district,
Mu = Mueang district, BL = Ban Laem district
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fuANINIMTIMETeINMIEoUN Aulugineiiios
faunhasajundesnniigawintu 33.44 wuting
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a X
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YUINTRIABNANGoNadY Winfy 2.23, 1.88 uaz
1.81 i mudsu Tnefanuuanssiuegeitfod iy
N9@R (p>0.05) uazdiruIunenveInEedlneLden
HulameaanuIu AN (Table 3) WU IUABNDS
AFesfiugniiedu gaauay fiiuiunenede
wnilan Wity 5.78 aen sesawn Tiud Aulusune
Wov Aulugnetiuatn uaziulugineniens
Feidruaumenads Wiy 5.44, 3.67 uaz 3.11 Aen
muaau TnedanuupnaeiusesiidudAgynieeaia
(p>0.05) wansliiiiuinvuinnenaaises wagsuau
onAFes fiugnluduiidnafivign Ae Aulusine
s Mnmstiesgismeimaidesiu duansly
(Table 1) fienvleanedaiduusslomisedia 77 mo/ke
dInniivsinameanietaegluseAugann 91nN1sANY
P99 @une (2531) wunrldunisisgLivlavesing
dunnndesnssmreanealuuiinudgaionis
nszfuMsLlaad svwuliimeansatiunumiy
aghanivilianidesdiniswsadivlalinenuin
ponvwalng wazaenuiwiitu lnefidunietag
Wi 1.03 wWedifust TutBinagsiian aemndesiy
WW3ey uazAne (2501) BuvieinglnuauiRuaniudey
Uszuanlen Jspndunazandessinemniiivegns
71 9 Tvialglunisasgivlaneanssagieliszuu
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inumsmans (2558) Suuianenlaeiad 334 #a le
WisuifsuiuruenenaniFesiivgnineiulusine
dles Safimnuumnsinaify adlunisugnanadesiie
Trldnanmwasiinisusudssiuitenfinsigenmns ua
nslateludieszey 35 wag 45 fu Lenszdunns
ponAenuALLiuTUIAReN (NSuALASUNISINYAS,
2560) fattutanugndniuliinenlsiusedy Sedood
duveingiuesduszneundn uaziifagiiteliin
aalUsasugeiiiolinisszuetuazennialds
Juduszneusou
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Table 3 Effects of soil on plant height, canopy size, flower size and total number of flowers of Marigold

at 49 days after transplanting

plant height  canopy size flower size total number of flowers
Treatment
(cm) (cm) (inch) (flowers)

Control 63.56" 30.06" 2.46° 5.78°

Tha Yang 45.78° 21.89¢ 1.81° 3.11°

Ban Lat 46.22° 23.83° 1.88° 3.67°

Mueang 70.11° 33.44° 2.23° 5.44°

Ban Laem 0.00° 0.00° 0.00° 0.00°

F-test * * * *

C.V. (%) 55.04 52.40 52.69 59.72
Remarks:  Mean in the same column followed by different letters were different significantly by DMRT and

*= significant different at probability level 0.05

Treatment = soil locations in Phetchaburi province : TY = Tha Yang district, BL = Ban Lat district,

Mu = Mueang district, BL = Ban Laem district

d3UNan1339Y
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Abstract

This experiment was conducted to study the utilization of ensiled cabbage waste as a replacement
for concentrate in cull dairy cows. Using 6 female Holstein Friesian crossbred cull dairy cows that were
culled due to reproductive problems, aged between 60-72 months. Cows were divided into 2 groups
with 3 replications as follows: group 1 was given concentrate 1% of body weight (control group) and
group 2 was given concentrate 1% of body weight by using ensiled cabbage waste to replace 10% of
concentrate (experimental group). Rice straws were offered on ad libitum basis with a trial period of
90 days. The results showed that the ensiled cabbage waste had crude protein (CP) 14.26% and crude
fiber (CF) 13.56%, while the average dry matter intake, concentrate intake, roughage intake, weight gain
and daily gain were not statistically different (P>0.05). The control group had an average weight gain
of 49.33 kg and an average daily gain of 0.55 ke/day and the experimental group had an average weight
gain of 53.33 kg and an average daily gain of 0.59 kg/day. In terms of economic worthiness, it was found
that the control group had a feed cost per gain of 161.28 baht, higher than the experimental group
that which 115.75 baht. The results of this experiment show that ensiled cabbage waste can be used
as a replacement for 10% concentrate in cull dairy cows for 90 days without affecting feed intake,
growth and increasing economic worthiness.

Keywords: Cull dairy cow, ensiled cabbage waste, nutritive value, concentrate replacement
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Figure 1 Cabbage waste used in the experiment
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Table 2 Effect of using ensiled cabbage waste to replace concentrate on feed intake of cull dairy cows

Item Control Ensiled cabbage waste P-value
Dry matter intake (kg/head/day)
Concentrate 5.16 4.60 0.180
Ensiled cabbage waste (dry matter basis) - 0.51 -
Ensiled cabbage waste (wet basis) - 5.90 -
Rice straw 10.32 8.94 0.116
Overall 15.48 14.05 0.246
Percent of body weight 3.03 2.80 0.000
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Figure 2 Effect of using ensiled cabbage waste to replace concentrate on growth rate of cull dairy cows
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Table 3 Effect of using ensiled cabbage waste to replace concentrate on economic worthiness of cull

dairy cows
Economic worthiness Control Ensiled cabbage waste
feed cost per gain (baht/kg) 161.28 115.75
Total feed cost (baht/head) 7,560.98 6,685.78
Profit (baht/head) 4,785.69 5,905.89
Remarks:  The price of live cattle is 95 baht per kilogram, the price of rice straw 1.75 baht per kilogram, and

the price of concentrate 11.33 baht per kilogram.
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Abstract

In vitro anther culture of Andrographis paniculata from Prachin Buri province for callus induction
was studied. The flower was harvested at the 2-6 days after the flower bud have the highest percentage
of tetrad stage initiation was use for anther culture well. The anther explants cultured on NLN medium
supplemented with 0 0.1 0.5 and 1.0 mg/l BAP in combination with 0 0.1 and 0.5 mg/l NAA for 8 weeks.
The result showed that the most effective treatment for callus induction (8.87 percentage) was culturing
on NLN medium supplemented with 0.5 mg/l NAA in combination with 1.0 mg/l BAP. The callus cultured
on NLN medium supplemented with 0.5 mg/l NAA in combination with 1.0 mg/l BAP was incubated
at the low temperature of 4 °C for 1 and 3 days. It was further transplanted under high temperature
of 28 30 and 32 °C for 1, 2, 3 and 4 days. The result showed that the highest weight callus was incubated
on low temperature of 4 °C for 24 day, and then transplanted under high temperature of 28 °C for
1 days.

Keywords: King bitter, anther culture, callus, temperature
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fiasysaimdeusumstasinas (Figure 1) 9nmsdnen
Sovagvaam i luseey tetrad aglutissvezaen
712 3 uae 4 Ju danmaenusing saduszazaen
fmnzauvesinnmslaulasavesiasnsaiilume
Besfeiimamnziiessuaroousnmesimzanelas
iesmnsverilansodninliifaunada waranunsn

W lududuls wsedussesiifinfaeadfiung
ausadninladne (@Ins wazany, 2563)
INNTANYINAVDIENTAIUANMTITYFULesie
nstmiiAnuAada nuInasAIuANNTASRule
fnasien1sinirlviiinunadavesduazonsn
Tuilhmzanelas Inen1sifivans BAP fisvsumnudiudi
1 fiadnSusiodns Saufuans NAA fiseduanududu
0.5 fadinsusiefing Iwesiudnistntunadagean
8.87 Wasliud dnwuzdvolwnadadidilen iz
WUUWUY (compact callus; CP) wazlsrSunanimidn
398 0.830 fladin3u (Table 2) loTiAs1zvinamsadia
wuhaseuaumaiagivlafaesdnswasiu iy
nlTnadonistnmiliiAsunadavasnismizides
duazeassaluimeanslas egrafitdudAgynivadi
31na15199zuladmniiatsaauaunisiatey
W 2 giaesiinsdniliiinunadaladnindans
AIUANNTITIRS YRl sTllnLAYY denndedny
n1sAnernstndineada waznisindliiiaie
haploid Tu Primula forbesii Franch Wu3181%1%
Fuasevifiivans BAP fiszdunnududu 1 fadnsy
odns Tauiuans NAA fissduanudud 0.5 fadnsu
siodns anansadnihueadaldgerian Uia et al, 2014)
LﬁuLﬁmﬁumﬁﬂmmsmwL?ﬁymﬁuazaam%ﬁuaq
Lupinus angustifolius Uumm’iﬁﬂmi’wﬁﬁlﬁuaﬁ
BAP fiszsiumnudiudu 1 fadnsusiedns sauduans
NAA fiszdiupnududu 0.5 fadnsusedns Suase
miﬁﬁﬂﬁ%maé’aﬁumﬁu LLazﬁmsﬁdw%%mmaﬁaﬁLﬁu
ammamammiamsmmmu (Kozak et al., 2012)
PNNMIANYIUTLIUNTITENT WUIMInIANENT BAP
Sauffuans NAA WisBufiawiliuSinamesnisdni
whada uazthvinuiuaunaluge wazarnansiei 2
(Table 2) agiiulaidvEnavDIA1TAIVANNIIATEY
Wulnvesdans BAP detwiinuaadainniuunneiig
ogafitdudAynieadn fomaiduiugliiams
BAP Suasotmiinuandasnnninans NAA sUlUY
Lmaé’aﬁwﬁlumsmwzLﬁymé“uasaanLiagluﬂmzmahs
Huwvurianiziuwuuwiiu (compact callus; CP) way
wuUNEAULUUMaIN (friable callus; FB) anweurd
vownadaliATen wies uazshs Faguuuunsineiy
VBIUARFAINANIIINAUAAVBIAITAIUANNITIATEY



Wiulsesislelaladiu eenduiigapdely (Redway
et al., 1990) wardasusudsnndeusu 9 WU Sy
Maiwvednen gumnil Usuvesglaa wazuas
(Segui and Nuez, 2008)
gamgiidutledsddyitnaieninuduie
TRIAUAINGATOMITAUATIEN UAZUTUIUYBIANT
muaumsIaiula asdiuliinsinungamgiiile
WnUnuvesunadalasnisnziassduasesisy
Tutwganglas Slomnsidesuavosasyvodihveaelos
Tugamgiiung (25+2 ssmwaidua) Taviilaildvims
vurou (umsvaaeil 2) Vinamwesnsimiiliian
whadd uaztmtinvesiaadadiewAnsaty Mt
gaumgiifivnzanz ey umsthiunada
Tunsmizidesduazessyesilmzaislasld
(Wosiius) Taeifisduain 887 Wy 9.19 (Table 3)
wazfiuUTinadhviinuaada 210 0.830 Dy 3.274
fadin3u AnMTIATIEInEdA wudiBvswasiuiu
vostladers 3 dade yldinasonisdnidiliiaa
uAada uasUinatmnvesuradalasnsnziies
duareatsaluimeanslas egrliled1Ayniada
widwufulunsusgamgiivuazdauiulunisuy
gaumaiganuinliianuuanseiuegiaiidedfny
nsfneTiusmu g amgiivesnsuniidaud Ay
Tuanudiseveanistniliiiouaada wazdni
ThAndugeulaomsmsdesduaseousny Insldding
Anulunzidowadsldihduazonnsamniziies
uazlduufigamgd 4 ssmwaBeaiunan 1 3u uay
Unsieflgaumgdl 30 ssrniwaiFea siadn 2 Fu anansa
Fnilifigiauaadad wazWaurluldudugould
(Ahmadi et al., 2015) gamgfifimunzaudiniy
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nsUNvesivRzeglute 28-32 esmiwaldea g
ihlinevausmamAsoalagdus1itinan
gl uendniluasiiinasenistniliinunada
Tudle fesvnvilvignevaussnanluLAIen
L“U"LJLﬁEJ’Jﬁ)UQEMMQﬁ (Custers et al. 1994; Touraev
et al., 1996 and Raina and Irfan., 1998) F3maq
= o A A & ) ° &
finsunflnnzidesduares sy luimzides
Tuildfduasnou war3sdanlilunduasievinlidiy
novduBIRanUATEaTiinanLandufinss sy
nnranveinuindululufiamaieatu esan
oA ad | =

nsunngumvgiinegluyie 28-32 ssrwalfea
Fanrnaassidlavimsnageuudilinaanslunisiig
USinauuaada uazdmingangauesnisinigiaes
duageausailuiimranglasfionmgll 4 ssewadva
% oA a = < Y
AareN1sUNganil 28 smialded e 13y
WARFANLANIINNITNITLAEI8UAL DD ILIYVDY
Wmzanslaslviansaaiu lnsunasanlvdden (Figure
2B) ansanuaasaiidudivdesiinia (Figure 20)

v oA g oA A a % v
uonanuAaaanludidey dudes wazduiniaudd
Fonuwnadaniludiag (Figure 2I) Fainannisuan
asPegifeansnguuaulvleeniu visevaluesd
LAzLARTAATENANINNISHARAINGUAADLSTIAA
(Winarto et al., 2011) AuausalunIsiuyves
waaRanuanAiueIaliaauI Nl lny

v Aaa A o 2

wpadanidles avanusaimuludusen wazsin
(Figure 2G) leipniuaasandudinies unadadinios
= o a5 ' o I3 v v &
fimsimuienldanmnsoimunivilugenls dewmeil
dupadaoradudnmadentifiuinimuiuazysulss
o e P v & ot LY d’ v
wughwnelddunadilunisfadeniiteasnaiiy
upneale

Table 1 Percentage of tetrad stage of meiosis in Andrographis paniculata

Age of flower bud development (days) No. of anther

Percentage of tetrad stage (%)

N O AW DN -

110 0.00
110 13.63
110 10.90
110 9.09
110 0.90
110 0.90
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Table 1 Percentage of tetrad stage of meiosis in Andrographis paniculata (Cont.)

Age of flower bud development (days) No. of anther Percentage of tetrad stage (%)

7 110 0.00
8 110 0.00
9 110 0.00
10 110 0.00
AR ‘ v
)

Figure 1 Pollen stage from anther of Andrographis paniculata. A) tetrad stage. and B) pollen.

Table 2 Percentage of callus formation in NLN medium supplement with different concentrations of
BAP and NAA of Andrographis paniculata (MeanzSE)

Plant growth regulators  percentage of Weight (mg)  Color of callus Characteristics
BAP (mg/ NAA (mg/) ~ callus of callus
0 0 - - - -

0 0.1 - - - -
0 0.5 0.009+0.02* 0.000+0.01" Yellow FB
0.1 0 0.124+0.01%" 0.107+0.01° green FB
0.1 0.1 0.400+0.03" 0.143+0.01" green FB
0.1 0.5 0.633+0.02" 0.174+0.01° green FB
0.5 0 1.715+0.00° 0.223+0.00° green cP
0.5 0.1 2.325+0.13° 0.436+0.01° green cP
0.5 0.5 2.622+0.01° 0.446+0.00° green cP
1 0 4.905+0.00° 0.578+0.01° green cP
1 0.1 5.425+0.14° 0.583+0.01° green cp
1 0.5 8.887+0.02° 0.830+0.01° green cP
F-test * *
Sig (BAP) * ns
Sig (NAA) * ns
Sig (BXN)

Remarks:  * Significantly difference test with 95 % confident level (P<0.05)
" Non-Significantly difference test with 95 % confident level (P>0.05)
' Means within a column followed by the same letter are not significantly at P<0.05 by DMRT
<" Compact callus ™ Friable callus
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Table 3 Percentage of callus formation in NLN medium supplement with the combination of BAP

1 mg/l and NAA 0.5 mg/l from various temperatures and different period of incubation in

Andrographis paniculata for 8 week. (MeanSE)

Temperature
Gool Heat Incubation Percentage Weight Color of Characteristics
treatment ¢ shocked ~ (Day) of callus (mg) callus of callus
(Day)
(o) (o)
q 1 28 1 9.116+0.31°  3.274+0.06° green,violet cp
2 8.154+0.15®  3.084+0.04° green cp
3 5.762+0.21 ¢ 2.400+0.01° green CcP
4 3534074 % 2.054+0.03' green cP
4 1 30 1 3.140+0.04 *  1.126+0.06" green cp
2 1.604+0.34 % 0.718+0.35 green cP
3 0.694+0.29"  0.315+0.01" green cpP
il 0.176+0.11 " 0.206+0.02"™ green cp
4 1 32 1 0.950+0.43""  0.356+0.02°  Yellowish-white FB
2 0.506+0.37 " 0.114+0.01™ Yellowish-white FB
3 0.074+0.16 ' 0.003+0.01"  Yellowish-white FB
a4 - - no response. -
4 3 28 1 7.724+0.26 °  2.886+0.04° green FB,CP
2 7.172+0.03°  1.756+0.02 green FB,CP
3 3.000+0.04 *  1.460+0.03° green-white FB
il 0.002+0.02i  0.290+0.02  green-white FB
4 3 30 1 2.010+0.01 ¢ 0.734+0.05  Yellowish-white FB
2 1.528+0.01%  0.510+0.04  Yellowish-white FB
3 0.906+0.04 " 0.218+0.03™  Yellowish-white FB
il 0.002+0.05 ' - Brown FB
4 3 32 1 0.945+0.01 " 0.208+0.03" Brown FB
2 0.262+0.01"  0.326+0.02" Brown FB
3 - - - -
4 - - - -
F-test
sig (Time) * *
sig (Heat) * *
sig (Incubation) * *
sig (Heat x Incu) * *
sig (Heat x Time) * *
sig (Incu x Time) ns *
Sig (HeatxIncuxTime) * *
Remarks:  * Significantly difference test with 95 % confident level (P<0.05).

" Non-Significantly difference test with 95 % confident level (P>0.05),
< Compact callus. ™ Friable callus.
' Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.
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Figure 2 Characteristics of callus derived from anther culture of Andrographis paniculata. on NLN

medium supplement with BAP 1mg/l and NAA 0.5mg/I after A) 2 weeks. B) 5 weeks (green
callus). C) 20 days (Friable callus and yellowish callus). D) 30 days (Friable callus). E) 35 days
(Friable callus). F) 35 days (compact callus). G) 35 days (Friable callus). (arrow indicates root
initiation from callus). H) 45 days. (arrow indicates compact callus with heart shape). and

I) 28 day (arrow indicates compact callus and violet callus).
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Abstract

This study was aimed to evaluate the effects of synbiotics, which was created by Bacillus subtilis
and fructooligosaccharide (FOS) combination on growth performances, immunity improvement, and
disease resistance of Nile tilapia (Oreochromis niloticus). This study divided the trials into four groups
and first trial, juvenile fish (24.5 + 1.6 g) were fed a basal diet (G1), diets supplemented with 1 g/kg
FOS + 1x10” CFU/g B. subtilis (G2), g/kg FOS + 3x10” CFU/g B. subtilis (G3) and 5 g/kg FOS + 5x10° CFU/g
B. subtilis (G4) for 56 days. After the feeding trial, the complement C3 gene expressions in the liver
were analyzed by a quantitative real-time reverse-transcription polymerase (qQRT-PCR), lysozyme activity
and respiratory burst activity. Then, fish were infected with Streptococcus agalactiae, and the survival
rate was recorded for 14 days. The results showed that fish-fed diets supplemented with synbiotics
had significant effect (P < 0.05) on growth performances including average daily gain (ADG) and survival
rate compared with a control. Lysozyme activity and respiratory burst activity were significantly greater
in the G3 and G4 groups. The gene expressions of complement C3 in the liver were significantly up-
regulated in tilapia fed with G4 (P < 0.05) synbiotics. And were higher disease resistance with S. agalactiae
and survival rates were higher than compare with the control group.

Keywords: Synbiotics, Bacillus subtilis, fructooligosaccharide, nile tilapia



Introduction

Nile tilapia (Oreochromis niloticus) is one of
the most popular freshwater fish cultured
worldwide. The rapid expansion of Nile tilapia
farming has been negatively affected by infectious
diseases and climate uncertainties, causing
economic losses. Streptococcosis by Streptococcus
agalactiae (86.67%) caused economic failure due
to mass mortality at all culturing stages in Nile
tilapia (Jantrakajorn et al., 2014). The excessive
application of chemicals and antibiotics for
prevention and treatment of aquatic diseases
leads to negative effects including antibiotic
resistance in soil and water environments as well
as the undesirable residues in consumed products
(Esiobu et al., 2002).

Currently, have been demonstrated to have
positive effects in many fish species.
Fructooligosacharides (FOS) is a common prebiotic
and originally used to supplement human diets
and farm animals (Mahious et al., 2006) but there
are a few studies in fish Nile tilapia. Application of
dietary FOS in aquaculture provides several
positive effects (e.g., nutrient utilization, growth,
disease resistance, improved gastrointestinal (Gl)
microbiota) in various animal species. Climbing
Perch (Anabas testudineu) fed 1% and 2% FOS
supplementary diet had better on growth
performance, higher lysozyme activity and percent
phagocytosis in climbing perch (Anabas
testudineus) (Chitmanat et al., 2017). The
expressions of complement C3 in the liver were
significantly higher for tilapia fed 5 g/kg of FOS
(Panase et al., 2023). Thus application of B. subtilis
and fructooligosaccharide synbiotic supplement
maybe enhancement growth performance,
immune responses and disease resistance of
juvenile Nile tilapia more than a single use

prebiotic or probiotic supplement.

9. WAMNSSUNISINUAS 6(3):116-126
J. Agri. Prod. 2024

Besides prebiotics associated with
aquaculture business, probiotics are living
microorganisms such as Bacillus sp. and
Lactobacillus sp. which are applied via the feed
or to the rearing water. Bacillus spp. are widely
used in aquafeeds for feed utilization improvement,
growth performance promotion, innate immune
response regulation, and disease resistance as well
as improvement of water quality for sustainable
aquaculture (Kuebutornye et al., 2019).

The synbiotic additive feed did not provide
any significant improvement in growth rate and
feed utilization in juvenile barramundi, Lates
calcarifer. The different results are probably
caused by the types of prebiotics and probiotics,
administration dosages, duration, and conditions
of experiment, as well as fish ages and species.
Most of the experiments have not been further
conducted on farms. Fish fed with synbiotic are
low mortality rates possible synbiotic could be
enhancement non-specific immunity which is
discussed in the immune parameter section.

Therefore, the main goal of this study was
to investigate the application of B. subtilis and
Fructooligosaccharide synbiotic supplemented
feeds on growth performances, immune responses,
and disease resistance against S. agalactiae
infection of Nile tilapia. The understanding of the
various mechanisms of Bacillus and FOS to
improve a non-specific immune responses and
combat against pathogens would be beneficial.
This study can contribute to an environmentally
friendly alternative to antibiotics which is a

promising strategy for a sustainable aquaculture.

Materials and Methods
Materials

The fructooligosaccharide (FOS) used in this
study was generated by Quantum Hi-Tech
Biological Co., Ltd, China. FOS was white or light-
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yellow powder without visible impurity. The
product composition was combination of
1-kestose (1-kestotriose; GF2), nystose (GF3), and
1F-fructofuranosylnystose (GF4). The undesirable
components including bacterial, molds, and yeast
were not more than 10 CFU/g. The commercially
available probiotic product (Greentech Aquaculture
co., LTD, Thailand) comprised of 1x10° CFU/g

Bacillus subtilis.

Diet preparation

The basal diet (HiGrade 9951, CPF) was
commercially available containing not less than
30% crude protein, 3% lipid, and 2% crude fiber
which have been shown to be acceptable to
support the superb growth of Nile tilapia. The four
treatment diets were tested including a basal feed
used as a control (G1), 1 g/kg FOS + 1x10° CFU/g
B. subtilis supplemented diet (G2), 3 g/kg FOS +
3x10° CFU/g B. subtilis supplemented diet (G3)
and 5 g/kg FOS + 5x10° CFU/g B. subtilis
supplemented diet (G4). The FOS plus B. subtilis
at a particular concentration were sprayed onto
1 kg of a basal diet, and then all feeds were coated
with fish oil at 20 mL per kg basal diet. After that,
the experiment feeds were air dried at room
temperature for 24 h and stored in sealed plastic

bags at 4 °C until use.

Fish and experimental design

Apparently healthy Nile tilapia, an average
initial body weight of 24.5+1.6 g, were obtained
from a local fish farm and had been acclimated
for two weeks in 2 m x 2 m cages. Tilapia were
fed to satiation with a commercial diet two times
per day (08.00 AM and 16.00 PM). After acclimation,
fish were randomly divided into 2m x 2m cages
and prepared total 12 cages. Each diet was
assigned to triplicate cages and each cage had 20

fish. The first group was fed with basal diet (control

group, G1), while the second, third, and fourth
groups, were fed basal diet containing 3 different
levels of synbiotic groups (1 g/kg FOS + 1x10°
CFU/g B. subtilis, G2; 3 g/kg FOS + 3x10° CFU/g B.
subtilis, G3 and 5 g/kg FOS + 5x10° CFU/g B. subtilis,
G4, respectively. Fish were fed two times per day
at 5% of the body weight for 56 days. During the
feeding trial, the fish were weighed every two
weeks and the amount of feeding was adjusted

due to the increased weight.

Growth performances and survival

At the end of the feeding trial, fish in each
cage were weighed for growth performance and
survival rate measurements. The growth parameters
were calculated according to the following
formula:

Weight gain (WG, %) = [(final weight-initial
weight)/ initial weight] x 100

Average daily gain (ADG g day™) = 100 x (final
body weight - initial body weight) / experimental
period

Feed conversion ratio (FCR) = quantity of
feed offered/weight gain

Survival (%) = (final number of fish/initial

number of fish) x 100

Blood collection

Blood samples were taken after termination
at the 56-day feeding trial, fish were randomly
taken from 3 fish in each replicate (9 fish per
group). Before blood sampling, the fish were
deprived from feed for one day. Fish were
randomly selected and removed from the cages
as soon as possible with minimum disturbance.
The caudal peduncle were cleaned using alcohol
with special care around the anus in order to avoid
any contamination. Then blood was taken from
the caudal vein with 1 mL plastic syringe. One part

of blood sample was placed into heparinized tube



as an anticoagulant for the determination of
respiratory burst activity (superoxide anion assay)
and the other part was collected into individual
tubes without anticoagulant and allowed to clot
at room temperature for 4 h., the serum was then
separated and moved into new tubes before being

stored -80 °C for further lysozyme activity analysis.

Lysozyme activity

The lysozyme activity assay was slightly
modified from (Parry et al., 1965). Briefly, 175 ul
of Micrococcus lysodeikticus suspension [0.2 mg/
mlin sodium phosphate buffer (pH 6.2)] was added
to 25 pl of fish serum in a 96-well plate. The
reaction was determined by measuring absorbance
atanoptical density at 540 nm by spectrophotometer
(Multiskan go, Thermo scientific) and recorded
every 1 min for 10 min. The activity of lysozyme
(1 unit) in fish serum was calculated as the
reduction in A540 of 0.001/min. Lysozyme activity

was expressed as U/ml.

Respiratory burst activity (superoxide anion
assay)

Superoxide anion (O,_) was used to determine
respiratory burst activity through nitroblue
tetrazolium (NBT) reduction reaction according to
the previous protocol with minor modification
(Secombes, 1990). Approximately 6x10° cells of
white blood cells (WBC), 1 ml of blood was taken
from fish each fish (3 fish per treatment) were
collected from the caudal vein using needle was
transferred to heparinised containers. One ml
blood sampled mixed with 1 ml of RPMI 1640 and
1 ml of phicol this blend was carefully in a tube.
Centrifuged at 4000 rpm/min for 40 min. In order
to collect as many WBC was made leukocytes
middle layer were removed by a micropipette and
remaining WBC in the tube were harvested. The

following procedures for cell washing, purification
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of WBC. One ml of phosphate buffer solution (PBS)
was added to each tube the cell were washed by
centrifuged at 2,500 rom/min for 40 min and then
adjusted approximately 6x10° cells of white blood
cells (WBC) under microscope. White blood cells
were added to 96-well plate, mixed with 25 pl of
NBT, and incubated at room temperature for 2 h.
The supernatant was then decanted, and the WBC
fixed with 100% methanol for 5 min followed by
washing with 70% methanol twice. Potassium
hydroxide (2 M KOH) and dimethyl sulfoxide
(DMSO) were added to the dried WBC on 96-well
plate, mixed well and the reaction of the
superoxide anion measuring absorbance at 655
nm (A655) by spectrophotometer (Multiskan go,

Thermo scientific).

RNA extraction and cDNA synthesis

Liver tissues were collected from three fish
per treatment group after 56-day feeding trial with
synbiotic for total RNA extractions. An amount of
20 ng uL™ for the liver was used. According to the
manufacturer’s protocols, total RNA was extracted
using a PurelLink RNA Mini Kit (Ambion, USA). The
quality of the RNA was measured
spectrophotometrically (NanoDrop 2000, Thermo
scientific) and with gel electrophoresis (1% agarose
gel). Total RNA was converted to complementary
DNA (cDNA) using a SensiFAST ™ SYBR® No-ROX
Kit (Bioline, UK) following the manufacturer’s

protocols.

Quantitative real-time reverse-transcription
polymerase (qRT-PCR)

Gene expression analyses of the complement
C3 of Nile tilapia were conducted with SensiFAST™
SYBR® No-ROX Kit (Bioline, UK) using cDNA 20 ng/
lfor liver. The gRT-PCR study of gene expression
level with PCRmax Eco 48 Real-time gPCR System

(PCRmax, UK) was carried out. The specific primers,
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[-actin housekeeping gene and target genes used
for gRT-PCR are shown in Table 1. The amplification
conditions were as follows: 45 cycles, (95 °C for
10 s, and 60 °C for 30 s). Afterwards, the relative

expression levels of complement C3 were
analyzed by the 222 method (Livak and
Schmittgen, 2001)

Table 1 Primers used for detection of the target genes

Gene FWD or REV Sequence (5-3") Product size (bp) References
Actin Forward TGG CAA TGA GAG GTT CCG 95 (Phumyu
Reverse TGC TGT TGT AGG TGG TTT CG et al.,, 2012)
c3 Forward TGT GAG TCT ACA GTG AGG AGC 196 (Phumyu
Reverse CCC AGA TCT AAA GCCATT CTG C et al.,, 2012)

Challenge test with S. agalactiae

S. agalactiage used in this study was
supported by faculty of fisheries technology and
aquatic resources, Maejo university, Thailand were
freshly prepared by inoculating a single colony of
the bacterium into nutrient broth (NB, Himedia)
and culturing at 32 °C for 24 h. Bacterial cells was
harvested by centrifugation at 5,000 rpm at 4 °C
for 10 min, followed by washing and resuspension
in 0.85% NaCl. The S. agalactiae suspension was
adjusted to 10° CFU/ml with 0.85% NaCl before
injection. At the end of feeding trial, ten fish were
randomly collected from each g¢roup and
intraperitoneally injected with 0.1 ml of S.
agalactiae (10° CFU/ml). Mortality was daily

recorded for 14 days after injection.

Animal ethics
The experiments were conducted according
to the norms established by the Maejo University

Animal Care and Use Committee.

Statistical analysis

Results expressed as the mean values +
standard deviation (SD). Differences among
treatments were determined using a one-way

analysis of variance (ANOVA) with the statistical

software SPSS Version 15.0. A post hoc, Duncan
test was further applied to examine significant
differences between treatments. Significant

differences were accepted at P < 0.05.

Results and Discussion
Growth performances and survival rate

In principle, probiotics and prebiotics have
been combined to provide the survival of lived
microbial nutritional supplements at the digestive
tract of the fish (Gibson and Roberfroid, 1995)
leading to the growth enhancement.

Fructooligosacharides (FOS) is a common
prebiotic and originally used to supplement
human diets and farm animals, but there are a
few studies in fish species (Mahious et al., 2006).
Besides prebiotics associated with aquaculture,
probiotics are living microorganisms such as
Bacillus sp. which are applied via the feed or to
the rearing water. However, our study had no
significant improvement in growth and feed
conversion ratio compared to fish fed a control
diet. The growth performances of Nile tilapia after
56-day feeding trial with synbiotic between FOS
and B. subtilis were presented in Figure 1. The
average weight (Figure 1), weight gain, WG (Figure 1)

and feed conversion ratio, FCR (Figure 1) were



not significantly different compared with the
control group (P>0.05). However, the average daily
gain, ADG of fish in G2 and G3 groups was
significantly higher compared with the control
group and other groups (Figure 1). The survival
rate of tilapia in G4 all synbiotic groups ¢ was
significantly different compared with the control
group (P<0.05) (Figure 2). Our results agree with
Addo (2013), who combined the probiotic strains
and prebiotics used as feed additives and showed
the reduced mortality in Nile tilapia and channel
catfish under the conditions of laboratory (Addo,
2013).

The results of our study indicated that
dietary synbiotic could significantly boost the
average daily gain, ADG possible due to probiotics
and prebiotics have been combined to provide
the survival of lived microbial nutritional
supplements at the digestive tract of the fish
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(Gibson and Roberfroid, 1995) and survival rate of
Nile tilapia. These results may be correlated with
the high digestive enzymatic activities provided
by the synergistic action of prebiotic and probiotic
and subsequently promote the growth. Prebiotics
are hydrolyzed to their respective sugars in the
intestinal tract of the host and are then utilized
as a source of carbon to increase the biomass of
bacteria and prebiotics are utilized by intestinal
bacteria under diverse mechanisms dependent
on sugar linkages and the bacterial strains (Goh
and Klaenhammer, 2015). Among the prebiotics
and probiotics widely adopted, both
oligosaccharides and Bacillus have been
successfully used in aquaculture. It was noted that
the supplementation of synbiotics yielded
significantly better results than individual

applications.
ADG (g)
1.5 - 5 a a ab
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Figure 1 Growth performances of Nile tilapia fed a control feed and diets supplemented with different

concentrations of synbiotic for 56 days. Error bars = standard deviation P<0.05
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Figure 2 Survival rate of Nile tilapia after fed a control feed and diet supplemented with different

concentrations of synbiotic for 56 days. Error bars = standard deviation P<0.05

Effect of synbiotics on immune
parameters
Lysozyme activity

Lysozyme is an enzyme that degrades the
peptidoglycan in bacterial walls and plays an
important role in controlling infectious fish
pathogens. In the present study, lysozyme activity
showed the significantly higher in fish fed Diet G3
(3 g/kg FOS + 3x10” CFU/g B. subtilis) and G4 (5 ¢/
kg FOS + 5x10° CFU/g B. subtilis) compared with
control group (Figure 3) (P<0.05). Like our results,
zebrafish (Danio rerio) fed with polysaccharide gel
extracted from the rind of durian fruit which
encapsulated with Bacillus subtilis and co-
inoculation with Artemia nauplii showed a positive
effect in lysozyme activity (Priya et al., 2021).
Moreover, several studies reported Japanese eel,
Anguilla japonica fed with B. subtilis at 0.5x10’
CFU/g and mannanoligosaccharide at 5 g/kg had

a significantly higher lysozyme activity than those
fed with other diets (Lee et al., 2018). Thus,
prebiotic and probiotic supplementation at an
appropriate concentration possibly enhanced

lysozyme activity in fish.

Respiratory burst activity

A respiratory burst is an indication of the
oxidative potential of reactive oxygen species
including hydrogen peroxide, superoxide anions,
and hydroxyl radicals. These reactive oxygen
species are produced by activated phagocytic cells
and they are responsible for killing engulfed
pathogens. Reactive oxygen species have been
widely used to evaluate the ability of the host to
defend against pathogens (Abbas et al., 2014).
Significant differences (P<0.05) in respiratory burst
activity were observed in G3 and G4 after 56 days
of the feeding trial (Figure 4)
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Figure 3 Lysozyme activity of Nile tilapia fed with synbiotic for 56 day (n = 3). Error bars = standard

deviation P<0.05
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Figure 4 Respiratory burst activity of Nile tilapia fed with synbiotic for 56 day (n = 5). Error bars =

standard deviation P<0.05

Gene expression in the liver of Nile tilapia

The immune status of tilapia fed synbiotic
diets was investigated by determining the
expression of complement C3 gene expression in
the liver, the results are shown in Figure 5.
Complement C3 gene expression was significantly
up-regulated in the liver of tilapia fed with 5 g /
kg FOS and 5x10° CFU/g of B. subtilis (G&) and fish
fed with 3 g/kg FOS + 3x10° CFU/g B. subtilis (G3)
additive diets (P<0.05)

The complement system is a vital innate

immune barrier in pathogen prevention and

regulates humoral immune responses (Beutler,
2004). The complement component C3 gene is
responsible in an inflammatory response and
monocyte/macrophage phagocytosis. After
activation or pathogen infection, the C3 molecule
is decomposed into C3a and C3b, and modulates
the inflammatory response to defend against
pathogen infection. The present study indicates
that increased the serum complement C3 may be
significantly beneficial in fish fed with 3 g/kg FOS
+ 3x10° CFU/g B. subtilis (G3) and 5 g FOS/kg feed
and 5x10” CFU/g of B. subtilis (G4).
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Figure 5 Gene expression of complement C3 in the liver of Nile tilapia. Error bars = standard deviation

P<0.05

Challenge test with S. agalactiae

In this part, mortality of fish after challenge
test with s. agalactiae is pathogenic bacteria
causing high mortality and economic losses in
tilapia. The challenge test is used as an eventual
assay to assess the fish disease resistance. At the
end Nile tilapia the feeding trial with synbiotics
for 56 days, fish were challenged with S. agalactiae.
The survival rate of Nile tilapia were recorded for
14 days (Figure 6). The highest survival rates were
found in the G4 group was significantly (P<0.05)
while the lowest survival rates were observed in
a control group. Clinical signs of infected fish

included abnormal swimming, darkened color,
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less appetite, hemorrhage on the surfaces of the
body andhepatomegaly. The combination of
mannan oligosaccharides (MOS) and commercial
probiotic DBA® (Bifidobacterium sp, Lactobacillus
acidophilus and Enterococcus faecium) reduced
the mortality of Nile tilapia infected with A.
hydrophila (Cavalcante et al., 2020). The synergetic
effect of Bacillus subtilis and the prebiotic
Previda®, a commercial hemicellulose extract was
reported in Nile tilapia (8 weeks of feeding) against
A. hydrophila infection (Addo et al., 2017). The
higher survival of these fish probably higher innate
immune responses which was noticed from

enhanced immune parameter.
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Figure 6 Survival rates (%) of Nile tilapia fed with synbiotic after challenge with 1x10® CFU/ml of

S. agalactiae (n = 20) for 14 days



Conclusion

In conclusion, the growth performances of
Nile tilapia after 56-day feeding trial with synbiotic
between FOS and B. subtilis. The average daily
gain, ADG G2 and G3 group, survival rate was
significantly compared with the control group. And
significant effects were observed on the immune
responses. It may also increase their resistance to
S. agalactiae infection. At present, the feed
additives lead to additional expenditures, fish
farmers have to be concerned before application
and also the use of new microbial strains has to
safely conduct to avoid potential negative side

effects.
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Abstract

The aim of the present study was to investigate the effects of salt farming residual (Kee dad na
kluer) on fruit growth and development as well as fruit quality of Kimju guava as compared to more
commonly used chemical fertilizers. A randomized complete block design (RCBD) with six treatments
(T1, control 0% fertilization; T2, chemical fertilizers followed by farmer practice; T3, Kee dad na kluer
750 g/plant; T4, Kee dad na kluer 1,000 g¢/plant; T5, Kee dad na kluer 1,250 g/plant; and T6, Kee dad
na kluer 1,500 g/plant) and five replications was applied. The best responses for fruit size and weight
were those subjected to chemical fertilization, which promoted larger and heavier fruit accompanied
by higher firmness and lightness. However, the application of 1,250 or 1,500 g of Kee dad na kluer/
plant also produced large guava fruits that, based on their average fruit weight, could be categorized
in the same standard class as those produced by chemical fertilization. Ascorbic acid content, TA, and
TSS/TA were apparently not affected by the fertilization, which did not show significant variations
among all treatments. Higher fruit TSS was obtained by the application of Kee dad na kluer, or chemical
fertilization, as compared with the control. Interestingly, Kee dad na kluer conditioned the best values
of TSS, which could improve the sweetness of guava fruit. The highest rate of Kee dad na kluer had
the highest TSS among the treatments.

Keywords: Salt farming residual, chemical fertilizer, kimju, guava
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Figure 1 Salt farming residual (Kee dad na kluer) before (a) and after (b) grinding
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Table 1 Fertilizer formulae used in different growth stages of Kimju guava in each treatment

Vegetative stage

Fruit setting stage

Pre-harvest stage

Treatment
(250 g/plant) (250 g/plant) (g/plant)

T1 15-15-15 15-15-15 -

T2 15-15-15 15-15-15 13-13-21 (125)
15-15-15 (125)

T3 15-15-15 15-15-15 Kee dad na kluer (750)

T4 15-15-15 15-15-15 Kee dad na kluer (1,000)

T5 15-15-15 15-15-15 Kee dad na kluer (1,250)

T6 15-15-15 15-15-15 Kee dad na kluer (1,500)
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Table 2 Some physical and chemical properties of salt farming residual (Kee dad na kluer)

Properties Value
N (%) 0.72
P (%) 0.39
K (%) 1.03
Ca (%) 13.32
Mg (%) 6.84
Zn (mg/kg) 61
Na (%) 2.61
pH 8.52
Organic matter (OM) (%) 10.04
Electrical conductivity (EC) (dS/m) 14.19
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Table 3 Effects of salt farming residual (Kee dad na kluer) and chemical fertilizer on diameter (cm) of

Kimju guava fruit at 0, 7, 14, and 21 days after fertilization (DAF)

DAF
Treatment F-test C.V. (%)
0 7 14 21

T1 537 C 6.53 B 6.91 bA 7.01 cA * 10.13
T2 540D 6.64 C 7.25 aB 7.69 aA * 14.66
T3 532 C 6.54 B 7.20 aA 7.31 bcA * 11.93
Ta 537D 6.52 C 7.26 aB 7.57 abA * 13.24
T5 537D 6.59 C 7.26 aB 7.60 abA * 13.07
T6 534D 6.49 C 7.17 aB 7.62 abA * 13.94
F-test ns ns * - -
CV. (%) 1.66 2.24 2.58 4.27 - -
Remarks:  T1: control (without fertilization), T2: farmer practice, T3: Kee dad na kluer 750 ¢/plant, T4: Kee

dad na kluer 1,000 g/plant, T5: Kee dad na kluer 1,250 g/plant, T6: Kee dad na kluer kluer 1,500
g/plant. Means followed by different lowercase within the same column are significantly different

by DMRT at p<0.05. Means followed by different uppercase within the same row are significantly
different by DMRT at p<0.05. ns: non-significant at p>0.05
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Table 4 Effects of salt farming residual (Kee dad na kluer) and chemical fertilizer on physical properties

of Kimju guava fruit

Fruit weight  Firmness Color

Treatment
(® (Newton)  L* (Lightness) a* (Redness)  b* (Yellowness)

T1 184.30 d 3.87 c 73.06 bc -6.05 b 32.14 b
T2 288.36 a 4.38 a 74.72 a -5.23 a 32.92 ab
T3 218.70 c 4.09 b 72.76 -6.05 b 31.79 b
T4 246.55 bc 4.12 b 73.60 abc -5.75 ab 32.76 ab
T5 255.74 b 4.16 b 74.28 a -5.82b 32.47 b
T6 259.04 b 4.45 a 74.08 ab -5.74 ab 33.79 a
F-test * * * * *
CV. (%) 16.08 9.35 1.42 8.15 3.15

Remarks: Means followed by different letters within the same column are significantly different by DMRT at

p<0.05.
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voudaimuaiazalgullanuivanaIurIusIe
WU (Hassan et al., 2022)

Table 5 Effects of salt farming residual (Kee dad na kluer) and chemical fertilizer on chemical properties

of Kimju guava fruit

Treatment pH Ascorbic acid (mg/100g)  TSS (°Brix) TA (%) TSS/TA
T1 4.18 b 59.29 6.29 b 0.20 31.75
T2 4.38 a 56.41 6.59 ab 0.20 32.68
T3 4.24 ab 59.15 6.70 ab 0.21 32.19
T4 4.35 ab 60.65 6.67 ab 0.18 36.32
T5 4.27 ab 56.50 6.72 ab 0.21 32.13
T6 4.36 ab 56.76 7.16 a 0.20 35.81
F-test * ns * ns ns

V. (%) 2.80 9.51 5.84 15.55 15.01

Remarks: Means followed by different letters within the same column are significantly different by DMRT at

p<0.05. ns: non-significant at P>0.05
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Peanut Production System and Extension Needs Peanut Production
of Farmers in Phu Wiang District, Khon Kaen Province
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Abstract

The objectives of this study were 1) to study the basic information of peanut growers in Phu
Wiang district, Khon Kaen province 2) to study the peanut production system in Phu Wiang district,
and 3) to study the extension needs for peanut production. The data were collected by using an
interview guide and in-depth interviews from 125 peanut growers in the 2020/21 production season.
The data were analyzed by using frequency, percentage, mean, and standard deviation. The results
show that most farmers are women. They graduated in primary school with an average age of 56.9
years. They have 5-10 years of experience in peanut cultivation and mainly use family labor. The
average peanut income of farmers is 7,806 baht, accounting for 13.6% of the total income. Peanut
production is divided into two seasons including the dry season and the rainy season. The average
production of the dry season is 216.74 kg per rai, with a net income of 2,575.85 baht per rai. Whereas
in rainy season, the average production is 196.41 kg per rai, with net income is about 2,135.80 baht
per rai. The extension needs for peanut production are in moderate demand including the use of
biological products to produce peanuts, good seed selection, pest control, and peanut production
plan. The main problems of peanut production are low yield, lack of good seeds and lack of knowledge
on pest management. The peanut productions are insufficient for processing resulting in a shortage of
peanuts in the region.

Keywords: Peanut production system, Extension Needs, Agricultural extension
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Figure 1 Peanut production system in Phu Wiang district, Khon Kaen province
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Figure 2 Inputs and sources of inputs for peanuts production in Phu Wiang district, Khon Kaen province
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Figure 3 Production calendar of peanut and cash crops in Phu Wiang district
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Average selling price

Processed (Baht/kg.) il
products
Retails Wholesale
Boiled peanut 80 40 Retails 20 bath/piece quantity 200-330 g.
Wholesale 13.30 bath/piece quantity 200-330 g.
Roasted peanuts 105 100 Retails 35 bath/piece quantity 330-400 ¢.
Wholesale 33 bath/piece quantity 330-400 ¢.
Candied Peanuts 500 - Retails 25 bath/piece quantity 100 g.
Coated Peanuts 550 - Retails 25 bath/piece quantity 90 g.
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Table 2 Extension needs on peanut production (to reduce cost/increase quality)

level of the

Issue Mean S.D.
requirement

Peanut production planning 1.56 1.153 moderate
Selection of good seeds 1.86 1.073 moderate
Production of a quality peanut (GAP) 1.34 1.185 low
The prevention and elimination of diseases and insects 1.83 1.120 moderate
Appropriate water management 1.05 1.113 low
Fertilizer utilization for production effectively 1.40 1.085 low
Use the biologics for peanut production 1.90 1.046 moderate

Total 1.56 1.111 moderate
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Table 3 Extension needs on processing and value added

level of the

Issue Mean S.D. .
requirement
Increase the value of peanut products development 1.12 1.202 low
Processing of peanut for development to become an entrepreneur  1.11  1.165 low
Product packaging design 095 1.163 low
Total 1.06 1.177 low
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Table 4 Extension needs on marketing

level of the

The requirement for promotion of peanut production Mean S.D. .
requirement
An analysis of the peanut trading situation in the area 1.37 1.111 low
Channels for supplied in forms of commitment 1.10 1.197 low
Techniques for how to sell at the store to get more income 0.90 1.015 low
Total 1.12 1.108 low
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Table 5 Extension needs on peanut production management

level of the

The requirement for promotion of peanut production Mean S.D. .
requirement
Household accounting 1.01 1.074 low
Cost-profit management of peanut production 1.16 1.066 low
Group management for bargaining 1.32 1.133 low
Total 1.16 1.091 low
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Abstract

The objectives of this research were to study 1) personal factors, basic economic factors, and
social factors 2) knowledge on growing aromatic coconuts among coconut farmers in Thailand and
3) differences between personal factors, basic economic factors, and social factors affecting to practice
level of Regenerative Organic Certification of coconut farmers to create innovations in the aromatic
coconut cultivation of Thailand. The study found that the majority of coconut farmers were male with
an average age of 53.26 years old and completed secondary educational level. This may be due to
past low family income and limited access to education. Most farmers were married with 1-4 household
members, had an average of 10.85 years of experience in growing aromatic coconuts, cultivated 1-10
rai of land, and had an average yield of 4,959.78 coconuts per rai per year with an average income of
42,706.52 baht per rai per year from selling aromatic coconuts. Most farmers used family labor and
had personal funding sources, and received information and knowledge from friends, relatives, and
acquaintances. The majority had a high knowledge of growing aromatic coconuts. The results of the
research hypothesis test revealed that farmers had different levels of education and status using
Regenerative Organic Certification to create innovations for growing aromatic coconuts was different
at a statistical significance level of 0.01. The number of household members using Regenerative Organic
Certification to create innovations for srowing aromatic coconuts was different at a statistical significance

level of 0.05. Problems encountered in disease and insect pests of aromatic coconuts and a shortage



@ 9. WARNSSUNSINUAS 6(3):151-159
J. Agri. Prod. 2024

of labor in the cultivation of aromatic coconuts. As for Regenerative Organic Certification for farmers,
there is a need for staff to assist in cultivation.

Keywords: Regenerative organic certification, aromatic coconut, sustainability, innovations
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Table 2 Knowledge on growing aromatic coconuts among coconut farmers in Thailand

Score of knowledge Number Percentage
Low (0-10 scores) 0 0.00
Medium (11-20 scores) 0 0.00
High (21-30 scores) 184 100.00

Mean = 26.114

Minimum = 21.00

Maximum = 30.00
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Table 3 Regenerative organic certification of Coconut farmers to create innovations in the aromatic

Coconut cultivation of Thailand

= Level of
Topics X S.D. .
Practice
Soil Health
Reducing tillage 226 072 High
Soil test 1.99 083 Medium
Record of biodiversity 197 081 Medium
Record of invasive species 1.99 081 Medium
Soil contaminate checking (If rent) 190 0.87 Medium
Transition period 36 months (If rent) 1.85  0.89 Medium
Plant cover crop on soil surface 220 075 High
Plant crop rotation and green manure 213  0.78 High
Plant crop rotation 3-7 type before planting coconut 200 083 High
Compost 237 074 High
No wastewater to natural 2.40 0.74 High
Wastewater treatment 2.33 0.76 High
No burn or land fill waste 236 077 High
Hazardous agriculture materials storage 238 0.76 High
Separate hazardous waste 235 077 High
Use certified pesticides 236 075 High
Not use chemical 50-100 ft. from water and habitat 232 076 High
Cover crop to protect soil moisture 229 071 High
Not use Chilean Nitrate or synthetics 218  0.77 High
Not plant GMOs 221 076 High
Total soil health 2.19 0.8 High
Social fairness
Have a valid business or land license 276 058 High
Have worker contract 259 0.73 High
Workers can access and verify their contract 252 074 High
Workers under age 18 yrs. do not work in dangerous 254 072 High
Workers under age 18 yrs. do not work in the night 253 0.72 High
Employment must not be deceptive and not result in forced laborand 254  0.72 High
not involved in human trafficking
Employment must not be subjected to physical, verbal, or psychological ~ 2.55 0.73 High
Employment must have a contract document for the fair and equal 249  0.78 High
payment of wages of all workers
During the course of work, employer must not directly or indirectly 252  0.75 High

threaten and dismissal
Wage or benefits must be following the legal 249  0.77 High
If employer provide house for workers must have cheap and healthy 239 0.84 High




9. WAMNSSUNISINUAS 6(3):1 51-159
J. Agri. Prod. 2024

Table 3 Regenerative organic certification of Coconut farmers to create innovations in the aromatic

Coconut cultivation of Thailand (Cont.)

. = Level of
Topics X S .

Practice
Employer must be providing one day weekend to workers 245  0.78 High
Employer cannot require workers to work more than 60 hours per week 2.45  0.78 High

and not more than 3 months per year

Have first aid kit 241 0.78 High
Workers have freedom to join worker association 237 082 High
Total social fairness 252 0.75 High
Total 234 0.79 High
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Table 4 Factors affecting average coconut cultivation values according to Regenerative Organic

Certification

Coconut cultivation according to Regenerative Organic Certification

Independent Variables

t-test/ F-test P-value Description

Gender 0.195 0.659 Non-sig.
Age 1.492 0.228 Non-sig.
Education level 4.418** 0.005 Sie.

Marital status 4.486** 0.005 Sig.

Number of family 3.035* 0.050 Sie.

Number of experiences 1.333 0.266 Non-sig.
Number of planting area 1.783 0.171 Non-sig.
Yield 0.200 0.819 Non-sig.
Income 0.379 0.685 Non-sig.
Type of labor 0.171 0.843 Non-sig.
Fund 3.282 0.072 Non-sig.
Information channel 0.904 0.407 Non-sig.
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* Statistically significant level at 0.05, ** Statistically significant level at 0.01
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Abstract

This study was conducted to investigate 1) socio-economic attributes of generation C respondents
2) consumer behavior, technology acceptance and online market mix 3) factors effecting decision-
making to purchase community enterprise products through the electronic commerce system. The
sample group consisted of 400 generation C consumers in Chiang Mai province. A set of questionnaires
was used for data collection and analyzed by using descriptive statistics and multiple regression.

Results of the study revealed that most of the respondents were female, 27 years old on average,
undergraduate students and their monthly allowance was not more than 10,000 baht. They purchased
community enterprise products from other provinces included fresh food and dry food, branded
products with a wide variety of products. They purchased online community enterprise products from
Facebook application once or twice per month. They usually purchased it for personal consumption
during Saturday-Sunday and an average purchased price was less than 1,000 baht. They spent the time
for decision-making within a day after receiving data (image, text, sound) they paid via online banking
e-Banking or application of the bank. Most of the respondents made a decision to purchase the products
by themselves. Channel for receiving the products through private shipping companies.

For 5C’s using behavior, as a whole, it was found at a high level of technology acceptance
()_( = 4.16). As a whole, online market mix had an effect on the decision making to purchase online

community enterprise products through the electronic commerce system at a high level X = 4.14).
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The following of the study were factors effecting the decision with a positive statistical significance
level: consumer behavior (5C’s) (P = 0.000), technology acceptance (P = 0.000), and online market mix
(P = 0.000). However, factors effecting the decision making with a negative statistical significance level
included age (P = 0.019) and educational attainment (P = 0.040).

Keywords: consumer behavior, technology acceptance, online market mix

UnAnge

n9idelunfailiiingusrasdiiefin 1) ilefinyidadudiuyana Uszneudas e a1y aaunm s
nsfinw eld wazenTn 2) Anwnginssuduilan nsvensumelulad dwszaunenisnaineeulal
3) Anwtladefidamadenisiadulatodudiamigueuriiuszuumndsdidnnsednd nquiegedild
TuanAde Ao wiueistu C ludmindosn S1uu 400 Au WuTIUTIdeyalnglduuvasua Iinszvidoya
Idafifiganssau uasmslinseiannosnye

naMSAnY MU freuuuvasunmdulng dumavds engwde 27 3 nsfnu seiuUSyaes do1dn
Wufidnaindnen Sselasnedeulaiiu 10,000 um ‘wqﬁﬂiimmié‘ﬁvaﬁuﬁﬁm‘mﬁasqmwhmj'aqmqaaulaﬂ
Foaudniedmiadiauinends Foaudlurasnaiifoinisde Ussanvesdudniide Ae s asouaqu
Udsommsanuazemnsusie BenTodudiinsndnsusifidaumainaisvesdudn fedudHamiagumy
sugemseulatinnueundiedu Facebook armilunisde $1umu 1-2 aduideu salasiadelunste
founin 1,000 U Bendedudlutisiuend-Tuefing ﬁi’mqﬂizmﬁﬁﬂ%mﬁuuﬁq Tonandegulandssu
Joya (1w, Toany, ded) nelu 1 T YeamnanstiseRudissinussuusinansesulall e-Banking vise
LOUNALATUYDITUIATT WBINWNITFUAUANILUTEIVNVUALONTU fhuimuiéﬁ’ﬂﬁuh%aﬁuﬁﬂﬁmmmm

wnssunsTE 5C°s Tunmsam wud egluszdvann (Aede 4.00) mssensumalulad Tunwsm
wudregluszduann (Aiade 4.16) dnudszamsmnanesulal lunmsumuihinasonisindulatodudi
TamAgurwhuszuuardsiinnselind eglussduinn (Aade 4.1) dwmsuilafoiidmadenisdindulade
dudmiamivgururiussuumdvddidnnseindvesnguiaueisty C Tudwmin@odnl ffoddymisada
Tud@suin laun wadnssuguilaa (5C’s) (P = 0.000) mMsseusumalulad (P = 0.000) uagduUsEaAUNN
msmaneeulayl (P = 0.000) JedeiidnaossiidodfgyeadluBsauléun o1y (P = 0.019) uazszdu
nsAnw (P = 0.040)
AdAey: naAnssuuilam niseensumalulad diudszauninmsnainesulal

o -] a =] 1 1 3 a L4
AU FININIVRAAIMNITUAN ) BYWNINVYIN NITNIUVY
a

nmginssunsifiatetedneoulaiiiuty
nsdmeluladansaumeannlflunisfndedeans
3R niugsialuguwuusing 4 Jallanudrdgunn lag
maaiugsiatudegiuinsueduas dusenaugsia
Fedesfinisuius waslinalulaBansaumaiiviuass
tanfinuszansamuazadisnnuldivioulunis
ugsdy Digital Economy w3e wiswgnanavia Judu
\swgiafisesedmaluladansaumea viiodumediin
wasserinuiefanssumiaasugia ittt

walulagnsaeanswazlnsauuiauunlglunisimmn

Bidnvsefind (E-Commerce) Ssftasludiuvisveinis
ahaaRMaAswgianavia Whilsd aulvesnnnineds
finsveinededudn/usnmsiiunatn E-Commerce
Taglutassyegiia 5 Pikuan Sunueulnedidldn
atuan 30.7 &rum T wer 2562 wneefi 415 duau
Ut .. 2565 TneflusINanNAURANUIINNTANE
§uma§l,ﬁm‘17‘iﬂiaUﬂunizmﬂ{meﬂﬁﬁu ﬁy’ﬁ‘:%a;ga
211518974 E-Commerce Thailand iﬁ%l’ﬁmam
E-Commerce fanslgsunnuiisuainaulnesgns
seiios axieuanaldinglunsdedudn/ usnsin



@ 9. WANNSSUNISINUAS 6(3):160-171
J. Agri. Prod. 2024

man E-Commerce figeduiiiou 3 wihih anTaz
2,970 v oAUl w.d. 2562 Gﬁumagﬁ 8,840 UM
seaulul w.a. 2565 wagiunliazidulaseios
Hu 6 wWosidud Tuluegil 6.34-6.94 uauduum
(Efinancethai, 2022) Yasedivhlst E-commerce ivln
AB LUTUAAINNTA Direct to Consumer (D20) liae
demeulandiuslnaiidesmstodudnlalagbifoseon
9nthu Mliuszneunsilagifiuremnaseulai
unaden demumunazuedlmidndudewman
vosmehgana Usznoufunginssuduilaafiuaeuly
fevnisguaidaasylifiamfaguruinigadng
anudauddluiosfiuseianssunisdaaiudnonin
Auszneunsmentsimuggsiandugdidnnseiind
Ministry of Commerce (2016) lutaugtigntiunianiu
HUTENOUNTAUAIAMAIYUIUANLAIUADINTT
Tumsveduiuarusnsiussuumndvddidnnselind
(lamkhong and Saliwong, 2016) Fathu nsuedud
YoIngla AN usTUIUNdYEBAnvseing
gaudulamuiuslnalugafidvia mengAnssu Mobile
First vinliprdndisdumesiilniieiede wazuiiuén
IFetu lnsianziaiueisdu C Aonguiuslnlugelysi
lfimeluladifionsdoasidundn iunqueuiiaan
Tumsuimsiu Sneuagninauny auleddidalng
g Yaudanisynagamediies J9naseauna
¥93131T ATz uLasBesdiuia saudey
Aammgnansesularl lmduauiigiuaowiiu
wmmsaiognannia Jenunguisueistu C Hleg
fedunguaugalwiifdvsnaneaunislugatiagtu
wazidungueuiifiinddlumsie Greedisgoods (2022)

Nnmaraiina iy {ifeTmeaiiy
Tomalumsfinwmgdnssuguslnn msgewsumelulad
warduUszaunInInanfidwanensdindulate
AuAndamiaguruussuumdlddidnvsedindues
Wiuelsu C Smindedlm astiedanaliifansian
wiswgRavessuimaisluninisaiiany aseneld
msgdamiayurudugsiafiaisyarifiuuisyuy
wisughasazdrulngagrsmena neliinseldiu
guyukazUssing vliainnsusdulunsnindud
wazU3nsliszaninm Sntnauesnuidevili
Anganuanudlafeifunginssuduilaa

Wwelstu ¢ dudunduaudifiidstoge el
dusgnaunisnguiamiaguyy Tudmiadesln
annsaldteyaiildannmside dluimunlinsetu
arwasnsvesiuilannduiaiueistu C TARBsT
Tz duiungfngsu suniseeusumalulad uag
Fudulsyaimensnan Wethlugmsdindulado

a Y a a

dudndamisguowiussuunidivgdidnvselind

dnneEUszneumslaviagueuluiiuidu q awnse

U
v

thifeyansn1s3de wmeildluussgnduasdsuld
Aunisadufanisvesnguiamisyusuy wily
uANses Llevereguvesilivinisuazsioven
nstedudiamiaguruliiunguiamaayuey
luitufidusiely

AANiun133Y
Uszrnsuasnguiiegie
Wudszvnslunguiatueisduy C Ao {iiflony
18 BAulU aus 01 44 T SngfnssunsliBumesiie
wnnin 6 Falusdeddani delslansassydnau
Auuould {Adeddlddumiiormunvuines
ngusogs Taeligmsnismauiadiegieilingiu
uUUsEINTVRe Vanichbancha (2017) fAviua
Aasidudiidoinsduandssrinaiavan Wity
50 wWedliud vio 0.5 AUnAuAsguiliaInaI
WINLAUUUNALNATFIITU 1.96 Uaespansseau
Anudesiu 95 Wesidud veulinaiaindeuls
5 Wesidud anuanisiwaildvuaveinguiiogns
Wiy 385 au wisiiitedesiuaufianainiions
\Antuainnisnouuvuaeunuliasuduauysol
wiolvnaiildfanuwsiuglunsiinseausigiu
FAfeFdldfusuaunduitegndlisn 15 au sauviiay
nguAIg19 400 AY d1mfunisdudieeng 1938
dudiagakuuing (Simple random sampling) lag
Bnsdvaainidengiine 31U 8 g8 AN
25 guneludwmindedni laun duneea 61Lne
Been1i 8unedunsne gunauisau sunedulines
Sunoawils Sunenoei uazsLABULLTL 91Nty
Fumeud 2 1438nsduiaeganuulani (Quota
sampling) ¥ASULANLUUFBUAIUIINNGUAIDE



A o & e
Pimualilutui 1 lnsuanuuuaeuniuudasgnne
Wi 9 ffu 8 N 8uneay 50 YA ATUAINTILIY

w3asiiaifiusausudaya

fRdeiuniuswdeyalaenislduuuasuaiu
(Questionnaire) noufl 1 Wudnudansoadesiu
VoIEmBURUUABUAY LAlA 93901y NeRnsunsTy
Sumefilln aoudl 2 WudonnAsatudnvue
dUYAAAYRINANFAIDENY LAlA WA 818 @aTunN
sefunsne e1dn 18lé uazngRnssulunisde
AuAniawiayusuruszuumalvddidnnsedng 1
wuvaeuaUludnvaLkuURTINERUTI8NTS (Checklist)
aoudt 3 umanuAsafungiingsy 5C’s veang
wwaisty C luwindedl seud 4 Dudow
Renfumsseusumelulainstodudiamivgu
WuszUUNENEBinnsetind uaznoudl 5 Hudanu
WeafusziunuAniuesd Ly szaumanisnann
ooulatl (6P) fifnasionisdnauladedudiavia
guvutemsesulay dwsuwuuasunslunoud 3
poufl 4 uaznoud 5 tu Snunzveauvasunudy
Anatsdn (Close-ended question) Bailiusesv
nsiateyavszanduniniadu (Interval scale)
Tneldposiouszunnuinsuszanae (Rating scale)
uuulawmasviaina (Likert scale) lnauusnasinaniy
5 5gaU (5 = mﬂﬁqm, 4 =310, 3 = Yunany, 2 =
9y, LAy 1 = ﬁaaﬁqm) WnaaNIShUaNanLLULYN L
Tnsnsmsunsaadusazinanfvuetsazuuuly
fail sedumndian (Aiede 4.21-5.00) sedunn

i a

(ALade 3.41-6.20) sEulIuNaNe (ALadY 2.61-3.40)

LY

seution (Anlade 1.81-2.60) wazsziuliosdign
(fuafy 1.00-1.80) (Phisanbut, 2008)
Pnduideldinimaasuniuiissnss
Baiilov (Content validity) 9nfifuamngy fnsii
wuuasunlunaaey (Pre-test) Auifidnuaslndides
funguegng $1uau 40 Ay wdniuuaeun LAy
swsnlglumummanuidesiu (Reliability) fe
35vesATaULIA (Cronbach’s alpha coefficient
reliability) Tngldinasioausuienunnit 0.7 wie
wansiuuuasuamEdamdesiufisme Taona
mswsesienudediy 1) nofinssunisly 5C's ves

9. WaNNSSUNISINUAS 6(3):160-171
J. Agri. Prod. 2024

nguauelsty C ferdulszansanudeshurinu
0.741 2) msveuiumaluladvosnguiaiusisty C
fifnduuszavsenuidesiuminiu 0.814 3) dutszan
nanisnataoeulatdvesnguiatuoistu C fidn

a

fuUsyanSanu@eduwinnu 0.911 way 4) nMsenaula

e

a ¢

FoAuAiaviaguruRIusEUUNdivdidnnsedngd
yosnguaiuaistu C ludmindedul frduusyans
Auesiuwintu 0,858 fnuSsanunsouuuasuau
WliiAufeyatunguiiegsasasielula

nsnsevdaya
NM5ILATIENTRYARAZNITNAABUANNRFIY

U

e

o

wuseanilu 2 du fail

1. MTBRTetoyalianssaun (Descriptive
statistics) dmiunsedunganuarladediuynnaves
nausiege sEiumUARiuNgAnssun1slY 5Cs s
nauiuelstu C seiumuAniiuniseesiumalulad
syaumuAaiurenud Ry lateaudIulsyau
yaManann 6P uazseRunMsinadlatoaudamia
uyUiIusEUUNIdvddiannselind lnefnviuaz
thiausluguuuuresnauIniasAIA (Frequency)
A¥evay (Percentage) Aady (Mean) ANgan
(Maximurm) Aneham (Minimum) uazAdudeauy
M35 (Standard deviation)

2. MTIATIEdeyalieunY (Inferential
statistics) 1Junisfnwdeyaresnguiiegiuay
NAdeUANNAFIU (Hypothesis testing) lagldnis
3Lﬂ’ﬁsﬁmﬂ%wwgm (Multiple regression anlysis)
WieAnsgingAnssunsly 5C's veanguaiueisiu C
nsgausuwAlulag wardIuUsEaunIInITnain (6P)
finaenisindulatodudlamAagururiussuy
widvddidnmsetindvesaiuaistu ClufminiGedul

Nan1sIveUazINTAl

dayadnuuzduyana
Areuuuvasuamdnlvalumad ongode

27 U msfinwegluseiulSyaes Jondwduilds/

Pn@nwi d519la kA 10,000 um wqﬁﬂiiu%aﬁuﬁﬂ

Nnedmiainuine e Fodudlutisantidesns

Yo Ussnvvesdudniidedts 013 Aseunguluds



@ 9. WANNSSUNISINUAS 6(3):160-171
J. Agri. Prod. 2024

gnsELare MsW [Eendedudiinsnan el
Aflanunainvatsvesdudn deauriutems
savlavannueundindu Facebook mmdlunisie
$mnu 12 adweiiou selaendslunisdodudn
Youndn 1,000 v Bendedudiludaeiuiani-
Fuoniing TnnUszasiiiieliiosdini Tnadaduls
wiasudeya (0w, Yoy, Wdeq) melu 1 Fu feams
M3t1szRud1seiusTUUsUIAMIeaulall e-Banking
NIDUDUNALATUVDISUIANTTDINIINITTURUAKIUY
tmuduenyu dulnadndulededuiienues
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wweistu ¢ Tudmindedwi (Aeds 4.00) aglu
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fmgAnssunslifiunnuadneassd (Aeds 4.15)
fueuagAINAIY (Aede 4.14) sumsideuse
(Aade 4.05) funisuensie (Aady 3.99) uazsu
nsegidungu (Anede 3.72) wanaeglusediuinn
MuaR (Table 1)

Table 1 Results of Consumer behavior (5C’s) of generation C, Chiang Mai province (n=400)

Consumer behavior (5C’s) X S.D. Level
Connection 4.05 0.79 Most
Curation 3.94 0.75 Most
Community 3.72 0.96 Most
Creation 4.15 0.55 Most
Convenience 4.14 0.58 Most

Total 4.00 0.48 Most

Remarks:

2) mMswausumalulagvainguiaiualsdu C
Tunminud dnseensumaluladedluseeiu

' a A a I3 P a o W
110 ARae (4.16) WenasandusenulngSeaaiau
seRuNMsaSumAlLlaganunnUTos wuih mMsuausu
wirlulad sunsSuiiaseled (duaie 4.35) sesawn
muanuiglunisliden (Auade 4.32) uanasgly

Mostly = 4.21-5.00, Most = 3.41-4.20, Moderate = 2.61-3.40, Low = 1.81-2.60, Lowest = 1.00-1.80

sydunniian dudumssuianudiuld (dede
4.20) Frumssuianulinda (Aieds 4.12) du
n153UsMINeINsMeN1sRY (Aede 4.00) uazdu
ns3uianudesinuaiuasnsdy (Aade 3.96)
wlanaegluszAuuin a1 du (Table 2)

Table 2 Level of technology acceptance generation C, Chiang Mai province (n=400)

Technology Acceptance X S.D. Level

Perceived compatibility 4.20 0.58 Most
Perceived usefulness 4.35 0.51 Mostly
Perceived ease of use 4.32 0.54 Mostly
Perceived financial resource 4.00 0.61 Most
Perceived risk 3.96 0.63 Most
Perceived trust 4.12 0.59 Most
Total 4.16 0.44 Most

Remarks:

Mostly = 4.21-5.00, Most = 3.41-4.20, Moderate = 2.61-3.40, Low = 1.81-2.60, Lowest = 1.00-1.80



3) drulszaunianisnainsaulaivaingy
WiuBLs T C

Tunmsamu ddszaumnainisaanneeulal
vosnguaelsiu C lufwmindedul (Auede 4.19)
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wudh dhurnududaud (Auede 4.37) eglusyiy
nniign sosasn Padsnunandasiuazuinig (Aiede
4.16) Yadesnutesnanisindmie (Aade 4.14)
Yadusumsdauaiunisnann (dede 4.12) funis
THu3nsauyaea (Aede 4.05) wariadesusian
(Aade 4.01) ogfluseiuann suddu (Table 3)

Table 3 Level of online marketing mix (6Ps) generation C, Chiang Mai province (n=400)

Online marketing mix (6Ps) X S.D. Level

Product 4.16 0.60 Most
Price 4.01 0.68 Most
Place 4.14 0.56 Most
Promotion 4.12 0.64 Most
Personalization 4.05 0.74 Most
Privacy 4.37 0.50 Mostly
Total 4.14 0.47 Most

Remarks: Mostly = 4.21-5.00, Most = 3.41-4.20, Moderate = 2.61-3.40, Low = 1.81-2.60, Lowest = 1.00-1.80
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dlofiarsandrdudszansnadnauladeny Multiple
coefficient of determination, R Wui1A1 R? = 0.653
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Table 4 Factors effecting the decision to purchase the community enterprise products through the

electronic commerce system of generation C, Chiang Mai province

Dependent Variable

Independent Variables

Decision to purchase the community Enterprise Products

B t Sig.

Gender .001 .017 .987
Age -007 -2.359 019"
Marital status .066 1.460 145
Education level -.096 -2.057 040"
Consumer behavior (5C’s) 330 6.933 000"
Technology Acceptance 421 7.758 .000”
Online marketing mix (6Ps) 376 6.877 000"

Constant -.307 -1.635 .103

R® = 0.653 (65.3%) F = 105.407  Sig. F.000"
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* Statistically significant level at 0.05, ** Statistically significant level at 0.01
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Chaisuwankeeree, P. 2016. Factors influencing
purchase decisions in Thailand for clothing
from vendors on Facebook and Instagram.
Master of Business Administration Faculty of
Commerce and Accountancy, Thammasat
University. [in Thai]

Jittinarlakorn, W. 2016. Technology Acceptance
and Online Consumer Behavior Affecting
Purchase Decisions of Direct sales Product
through Online Channels. Master of Business

Administration, Bangkok University. [in Thail

Chongmanuscharoen, K. and K. Rapeepisarn. 2017.
A Study of Behavior, Evaluation, and
Acceptance toward Public Transportation
(Taxi) Application Via Smart Phones of
Bangkok Residents. Rsu National Research
Conference 2017. Rangsit University, Bangkok.
pp. 179-189. [in Thail

Chookul, C.2016. Factors influencing consumer
choice of taxi applications in the Bangkok
metropolitan area. Master of Business
Administration, Faculty of Commerce and
Accountancy, Thammasat University. [in
Thai]

Efinancethai. 2022. KTB sees Thai E-COmmerce
market growing 6 percent per year in 2023-
2024, worth nearly 700 billion baht. Available:
https://www.efinancethai.com/LastestNews/
LatestNewsMain.aspx?release=y&ref=
M&id=bzd 1RVRMdD NpaVk9 (June 20, 2023).
[in Thail

Electronic Transactions Development Agency.
2016. Report on the survey results of the
value of electronic commerce in Thailand
in 2016. Available: https://www.etda.or.th/
publishingdetail/value-of-e-commerce-
survey-2016.html (June 22, 2023). [in Thail

Greedisgoods. 2022. Marketing. Available: https://
greedisgoods.com/category/marketing/
page/8/ (June 20, 2023). [in Thai]

lamKhong, N. and D. Saleewong. 2016. Current
Demand and Expectation of Otop Production
and Distribution on Electronic Marketing.
Journal of Global Business and Economics
Review 11(1): 31-41. [in Thail

Kamol, S. A. Krommuang. 2017. The Decision to
User Services Taxi by Mobile Application In
Bangkok. Journal of KMITL Business School
7(1):1-15. [in Thai]

Laelaideenan, K. 2014. Technology acceptance

and online consumer behavior affecting



e-books’ purchase decisions of customers
in Bangkok. Master of Business administration,
Bangkok University. [in Thail

Ministry of Commerce. 2016. Summary of
important operations of the Ministry of
Commerce. Available: URL:https://moc.go.
th/images/894/report moc_oct -may.pdf
(June 29, 2023). [in Thai]

Nguansam-ang, P. 2017. Passenger Behavior and
Satisfaction with Using Taxi Applications.
Master of Communication Art in Digital
Marketion Communication, Bangkok
University. [in Thai]

Phimonrattanakarn, S. 2014. Introduction to
Economics Se-Education Publishing House,
Bangkok. [in Thail

Phisanbut S. 2008. Marketing Research. Wittayaphat,
Bangkok. [in Thail

Rahuruk, N. 2015. Electronic marketing mix
affecting consumers in Chiang Mai province
towards purchasing food supplement
products via online. Master of Business
Administration, Chiang Mai University. [in
Thail

Rukwongtrakool, S. 2017. Factors affecting
customer satisfaction of using mobile
application grab for taxi booking service in
Bangkok. Master of business administration
Faculty of commerce and accountancy

Thammasat University. [in Thai]
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Samarnpitakwong, S., W. Jankingtong and K.
Jankingtong. 2016. The Marketing Mix on
Buying Decision of Online’s Products of
Consumers in Songkhla. Department of
Business Administration, Hatyai Business
School, Hatyai University. [in Thai]

Srikittiwanna. N. 2016. Marketing Mixes Factors
Influence Adidas’ shoes Buying behaviors of
Member in ADIDAS MARKET THAILAND’s
Facebook Group. Master of Business
Administration General Management, Faculty
of Business Administration, Siam University.
[in Thai]

Usarueangjarat, S. and K. Mongkol. 2018. The
factors affecting decision making on ordering
food via the line man application among
consumers in Bangkok metropolitan area.
Thesis of business administration. Marketing,
Faculty of Business Administration for
Society, Srinakharinwirot University. [in Thai]

Vanichbanch K. 2017. Statistics for research.
Samlada, Bangkok. [in Thail






021581SWaNNSSU
n S

MAEJO JOURNAL OF AGRICULTURAL
PRODUCTION

9. WAMNSSUNISINUAS @
J. Agri. Prod. 2024

AuzU lun1sIeSINAURUU

1. msnian duaduiinilaglusunsulalasgenidsa Tisuwuunows Cordia new wua 16 points @ w3y
A A . ° v A A a ¢ v a % g v
Yol309 way 14 points dmiuiinde Nuviviidedlunseay Ad LIureUNY 4 AU 2.5 3. AINETIVDS
unaETINnneg1dliiiu 10 wih

2. M3Bealan [WemUsznauMBaIa 9 521 8 UD AISIEBINIUEINU Al

2.1 Yool (Title) M wnveuazn1wsingy Asdu nsstulasdothmnendnueanside Tevemans
Tdeu wasnsiuna wasiu W in vivo, in vitro, Ad libitum, w38 et al. lviinsisisdiou

Folvosnwdangy lvivusummesnusimiuilngynel sniumynum

22 %ofilau (Authors) Munmwilveuazniwdingy duilegrninwilvewazdingy Tilddudeessa

a

fheTevnniifudananuasd InseSuiadsessalilumhusnvesunany fegasiduilegiinse
Ignnslusudld samsaldswdldsneg ldndemuneneniu (*) ndsdeaudisuinvouunainy
(corresponding author) W3auBLuaRA#D
2.3 undnga (Abstract) s naedu Ilamnalunsvinide Fms HansAnwarasy Fanlneuas
Mwdangw laadsiAu 300 M
2.4 fdAgy (Keywords) Wiszurndnfey Liiiu 4 A1 Theundngewsazniw Inenslusurinaudne
YOMUINTEAY (UNANUUSENIIANNTATIATIZN WiaunauUIvial ludesdiundnge)
2.5 f1h (Introduction) uanawgHanseANNARYTIVITITE 81953MIRTIIeNaNsUAY TngUsEAsALIme
2.6 gUnInlLarBn13 (Materials and Methods) s18azidenTan gunsal 35013 uazuuuT@eINISANT
ffaau auysaiuazidiladeg
2.7 wan9Iduarnnsnd (Results and Discussion) 85unenan1snaaes wisuauedeyaluguuuu a5
(Table) v3onmuszney (Figure) Tnsmsnadon Tdaviluniunsinguiomauazunsneg
Tudem dosuemsidlieguions daudosuesamlinsegldnm nielunsdlilisge
Tussuuiedn ddansaina Wuannnudaiivveamanisinulnedenlssfuaufgiuviesneds
Adetiold Inglidesusndudnide
2.8 a3Unans3ds (Conclusion) aguratildindulunuinguszasivioli
3. NafnssuUsEnA
o19fln3elaififld 1WunsuansmuveuRnifdiusalunsise wu uwdemu udlilditesnide
4. 1BNE591989
4.1 lufomn szuuillidrededie szuvBouas T (Name-and-year System) Wy
4.1.1 Auien T5ULUU Yong (1996) %30 .... (Yong, 1996)
4.1.2 aespu Mrdou Wi Young and Smith (2000) %3 .... (Young and Smith, 2000)
4.1.3 wnn 2 autulu 1 Young et al. (2005) w38 ..... (Young et al., 2005) wibudrudayienans
Sredevheumany WldFedsuiumnau



@ 9. WARNSSUNISINUAS
J. Agri. Prod. 2024

4.2 lutydonansensds Tlddunmwdinguiome mnifusenissrsdsnwilnedesdalildlaniu

AU WALIVAUNIEIIEA1TIT [in Thail 15589815 U18n158198 9 sunaNUlASesdfuTe
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4.2.1

4.2.2

4.2.3

4.2.4

4.25

215819 (Academic Journal)

Kositsakulchai, E., S. Yodjaroen and Y. Phankamolsil. 2018. Assessment of the impact of
land use change on runoff in Lam Phachi basin using Satellite data and SWAT
model. Journal of Science and Technology 7(3): 1-16. [in Thail

Shternshi, M., O. Tomilova, T. Shpatova and K. Soytong. 2005. Evaluation of ketomium-
mycofungicide on siberian isolates of phytopathogenic Fungi. Journal of Agricultural
Technology 1(2): 247-253.

ilage w3ar131 (Books/ Textbook) liifiassyydnuiumti

Chantawankun, P. 2018. Manual of Beekeeping. Chotana Print, Chiang Mai Company
Limited. [in Thai]

Steel, R.G.D., J.H. Torrie and D.A. Dickie. 1997. Principal and procedures of atatistic-
abiometric approach. 3" Edition. McGraw-Hill Publishing Company, Toronto.

Fosgoslumisdoniasisifideunsnunuasiiussansnns (Section in Books with Editors)

Kubo, T. 2003. Molecular analysis of the honeybee socially. pp. 3-20. /n: T. Kikuchi,
N. Azuma and S. Higashi (eds.). Gene, Behaviors and Evolution of Social Insects.
Hokkaido University Press, Sapporo.

Ongprasert, S. 2000. Giving longan water. pp. 44-49. In: N, Charasamrit, P. Manochai,
N. Topunyanon, T. Chandrachit, W. Wiriya-alongkorn and P. Somboonwong (eds.).
Longan production. Sirinat Phim, Chiang Mai. [in Thai]

Inrdwus (Thesis)

Chantrachit, T. 1994. Anaerobic conditions and off-flavor development in ripening banana
(Carvendishii spp.). M.S. Thesis in Horticulture, Oregon State University.

Sayan, M. 2011. Process of participatory management for sustainable highland groundwater
resources: a care study of royal project development center, Nong hoi, Mae rim
district Chiang Mai province. Master of Science in Geosocial Based Sustainable
Development. Faculty of Agricultural Production, Maejo University. [in Thai]

Uixﬂ{&l%‘v’lmi (Proceeding/ Conference)

Nitichai, C., S. Thinkamphaeng and D. Marod. 2022. The dynamics of dry evergreen forest
restoration by Acacia auriculiformis planting at Sakaerat Environmental Research
Station, Nakhon Ratchasima Province. In Proceedings of Thai Forest Ecological
Research Network Conference, T-FERN 11, January 20-21, 2022, Faculty of Forestry,
Bangkok, Thailand pp.119-126. [in Thail

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha and T.
Viputhamumas. 2005. Feeding habits of hatchery-reared young Mekong giant
catfish in fish pond and Mae Peum reservoir. In Proceeding of the 2™ Internationl

Symposium on SEASTAR 2000 and Asian Bio-Logging Science, Kyoto. pp. 17-22.
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426 Hedidnvsaiind (nternet)

Linardakis, D.K. and B.l. Manois. 2005. Hydroponics culture of strawberries in Perlite.
Available: http://www.schunder.com/strawberries.html (April 21, 2005.)

Nakhon Nayok Provincial Agriculture and Cooperative Office. 2019. Nakhon Nayok marian
plum production planning. Available: https://www.opsmoac.go.th/nakhonnayok-
dwl-files-412791791913 (March 23, 2021). [in Thai]

4.2.7 $1997uU5237U (Annual report)

Khush, G.S. 1989. Multiple disease and insect resistance for increased yield stability in
rice. pp. 79-92. In Progress in irrigated rice research. Manila: International Rice
Research Institute.

Parnpeachra, S. 2015.Indigenous knowledgeof organic agriculture in Chachoengsao
Province. 72 p. In Research Reports. Bangkok: Dhurakij Pundit University. [in Thai]
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Guide for Authors

The submitted Manuscripts should be of high academic merit and are accepted on condition
that they are contributed solely to the Journal of Agricultural Production. Submission of a multi-authored
manuscript implies the consent of all the participating authors. All manuscripts considered for publication
will be subjected to double-blinded peer-review by at least 3 independent referees and an Article

Processing Charge (APC) of 3,500 baht is charged to the authors before the reviewing step.

Submission checklist

Manuscript submission must include a title page, abstract, keywords, text, tables, figures,
acknowledgments, reference list, and appendices (if necessary). For a title page section, a title of the
article, a list of authors, affiliations, and an E-mail address for the corresponding author need to be

provided. The total manuscript should not exceed 10 pages.

Preparation of the manuscript
All manuscript submissions for publication in the journal should follow the following guidelines:
1. Manuscript texts must be written using high-quality language. For non-native English language
authors, the article should be proofread by a language specialist before submission.
2. The manuscript text, tables, and figures should be created using Microsoft Word.
3. If possible, all text throughout the manuscript should be used 14 pt Cordia new except a title
using 16 pt, otherwise, Browallia new would be replaced.
4. Manuscript texts should be prepared as a single column, with a sufficient margin (2.5 centimeters
for each side).
The abstract should not exceed 300 words and provide only 4 keywords for each manuscript.
All measurements in the text should be reported in abbreviation, using a metric system.
Each Table and figure should be numbered consecutively.

Acknowledgments should be as brief as possible, in a separate section before the references.

0 0o N o U

In-text citation should be given in the form of author and year in parentheses; (Pawin et al.,
2012), or if the author’s name is a part of the sentence, it should be followed by the year in
parentheses; Pawin et al. (2012). All references mentioned in the reference list must be cited
in the text, and vice versa.

10. The reference list at the end of the manuscript should be listed alphabetically. The following
are examples of reference format.

11. For any Thai references, they need to be translated to English and add [in Thai] at the end.
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Academic journal:

Shternshi, M., O. Tomilova, T. Shpatova and K. Soytong. 2005. Evaluation of ketomium-mycofungicide
on Siberian isolates of phytopathogenic fungi. Journal of Agricultural Technology 1(2): 247-253.

Books/ Textbook:

Steel, R.G.D., J.H. Torrie and D.A. Dickie. 1997. Principal and procedures of atatistic-abiometric approach.
3" Editon. McGraw-Hill Publishing Company, Toronto.

Section in Books with Editors:

Kubo, T. 2003. Molecular analysis of the honeybee socially. pp. 3-20. /n: T. Kikuchi, N. Azuma and
S. Higashi (eds.). Gene, Behaviors and Evolution of Social Insects. Hokkaido University Press.
Sapporo.

Thesis:

Chantrachit, T. 1994. Anaerobic conditions and off-flavor development in ripening banana
(Carvendishii spp.). M.S. Thesis in Horticulture, Oregon State Universtiy.

Proceeding/ Conference:

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha and T. Viputhamumas.
2005. Feeding habits of hatchery-reared young Mekong giant catfish in fish pond and Mae Peum
reservoir. In Proceeding of the 2™ Internationl Symposium on SEASTAR 2000 and Asian Bio-Logging
Science. Kyoto, Japan. pp. 17-22.

Internet:

Linardakis, D.K. and B.l. Manois. 2005. Hydroponics culture of strawberries in Perlite. Available:
http://www.schunder.com/strawberries.html (April 21, 2005.)

Annual report:

Khush, G.S. 1989. Multiple disease and insect resistance for increased yield stability in rice. pp. 79-92.

In Progress in irrigated rice research. Manila: International Rice Research Institute.

Online Submission
1. Please register and log in to the ThaiJo system: https://li01.tci-thaijo.org/index.php/japmju
2. Please upload the file as follows
2.1 Register form (JAP 01): The authors must fill out the form completely.
2.2 Manuscript in .doc or docx file type.

2.3 (if any) Research ethics approval for human and/or animal testing.

Contact us
Phone +66 5387 3618
E-mail jap@mju.ac.th
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