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Attitude, Readiness and Needs towards Organic Dairy Farming of Chiang Mai Fresh Milk Group

Members in Lamphun Province
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Abstract

Currently, consumer demand for organic food in Thailand is rapidly increasing, including
organic raw milk products. Meanwhile, Thailand was able to produce organic raw milk in relatively
small amounts. Therefore, it was necessary to change the dairy farming style to meet organic livestock
standards. Therefore, this research focuses on the study of basic personal, economic, social,
psychological characteristics, needs, factors affecting needs, and problem and obstacles as well as
suggestions for raising organic dairy farming of farmers. Data were collected by interview schedule
and a set of questions from 146 out of 192 Chiang Mai fresh milk group members in Lamphun province
by purposive sampling method. Specifically, 146 farms, 1 person each farm who signed the sale of
fresh milk with Chiang Mai Fresh Milk Co., Ltd. consisting 91 from Mae Tha, 28 from Ban Thi, and 27
from Ban Hong raw milk purchase center. Obtained data were analyzed by descriptive and inferential
statistics, and rationale content analysis. The results reveal that most of the farmers (87.00%) were
male, with an average age of 47.26 years old, completed secondary school (34.20%), and married
(86.50), while, they were engaged in agriculture as their main occupation (96.60%) and only 18.50%
were general employment as their supplement occupation. They had average annual dairy income of
663,356.16 baht and 33,179.45 baht for the average annual non-dairy income. Farmers had average
holding area for dairy farming of 3.06 rai. Besides, most of the farmers (82.20%) had never attended
organic farming training. They were members of Chiang Mai fresh milk group, Lamphun province
9.25 years on average and they were most perceived information regarding organic dairy farming via
online media (54.80%). As a whole, farmers' attitudes toward organic farming and readiness to raise
organic dairy farming were both in moderate level (X=3.25 and X=3.37). However, farmers' needs for

organic dairy farming as a whole was at the high level (X=3.82). Moreover, the study found 8 factors
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affecting farmers' needs for organic dairy farming as followed: gender, age, educational attainment,
average annual non-dairy income, training on organic farming information perceiving on organic dairy
farming via online media, attitude on organic farming, and readiness of organic dairy farming. The main
problems of farmers were the treatment of dairy cows with antibiotics and chemical contamination of
roughage. The reducing of organic livestock standards for the use of certain antibiotics on dairy cows
and encourage farmers to grow roughage crops according to organic standards.

Keywords: Attitude, readiness, need of organic dairy farming, Chiang Mai fresh milk group members
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Table 1 Level of needs on organic dairy farming of Chiang Mai fresh milk member group

Needs of organic dairy farming X SD Level of needs
Promotion from the extensionist of 3.64 .856 High
Chiang Mai Fresh Milk Co., Ltd.

Environmental conservation 3.69 .865 High
Marketing and benefits 4.13 .691 High
Total 3.82 .693 High
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(Table 2)

Table 2 Factors influencing organic dairy farming of Chiang Mai fresh milk member group

Needs of Organic Dairy Farming

Variables
Beta t-value

Constant 27.896
Gender 1.196 45.863*
Age -.237 -41.962**
Education attainment -.882 -.046**
Average annual non-dairy income -.618 -30.306**
Training on organic farming in 2021 468 35.733**
Information perceiving on organic dairy farming -.662 -20.377*
via online

Attitude on organic farming -.510 -31.409*
Readiness of organic dairy farming .506 18.830**

R?= .998

F value = 1249.272**
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Abstract

Fertilizer application in paddy fields normally uses chemical fertilizer with a high rate and many
times of applications. These may cause the leaching of fertilizer and a lack of nutrients for the rice
plant. It has been reported that controlled-released fertilizer (CRF) could increase fertilizer use
efficiency. However, the information on rice was limited. Therefore, this research aimed to determine
the effects of CRF on the growth and yield of rice varieties Pathum Thani 1 and RD41 which were
grown under paddy field conditions. Three treatments, including twice applied of uncoated fertilizer
(N-P,0,-K,O = 23-9-13) at 50 kg/rai (F-50), once applied as basal fertilizer of CRF at 50 (CRF-50) and
37.5 kg/rai (CRF-37.5). The results found that the yield of both varieties applied with CRF at 50 kg/rai
was higher than those applied with uncoated fertilizer at the same rate. Moreover, the application of
CRF-37.5 had no significant difference in Pathum Thani 1 when compared with F-50. While it gave a
higher yield in RD41. In addition, the decrease in fertilizer rating did not have negative effects on rice
growth. The information from this research can be used as a guideline for efficient fertilizer
management in the rice field.

Keywords: Rice, chemical fertilizer, controlled-released fertilizer (CRF)
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(Department of Land Development, 2005) {an13g

Table 1 Soil properties before the experiment
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TARY Lﬁ@auﬁ@ﬂﬂﬂﬁildﬂﬂLL@zf‘fmﬂ?ﬁmﬁ;qﬁu
luituit Taailen pH 6.82 Buvitudnglunu 2.43
Wefidusl lulnsiauianun 0.12 wefifus
waavesaiiuilscloni 32,6 Sadnsusenlaniu
uatwunadaaiivandasuld 154 Sadnsusie

Alansu (Table 1)

pH Organic matter Available P Exchangeable K
(%) (mg/kg) (mg/kg)
6.82 2.43 32.6 154

Remarks: Soil analysis methods: pH-1:1 soil: water, Organic matter-Walkley and Black, total N-Kjeldahl, available P-Bray II,

exchangeable K-extracted by ammonium acetate and analyzed by atomic absorption spectrophotometer
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Table 2 Details of fertilizer application treatment in this experiment

Applied rate
Treatment Details (N-P,0.-K,0)  Time of application
(kg/rai)

F-50 Uncoated fertilizer 23-9-13 30 and 50 days 25 and 25

at the recommended rate after transplanting (Total 50)
CRF-50 CRF at the recommended rate 23-9-13 Before planting 50
CRF-37.5 CRF at 75% of the

23-9-13 Before planting 37.5

recommended rate

Figure 1 Physical appearance of fertilizer used in the study. (A) uncoated fertilizer (B) Controlled-Release

Fertilizer (CRF)
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guifinnedneanuan 10 999 duAuauNAARuaTNAAAY udvAmunsduleafifusiindnnainanns

o IUILLNAAR
wWedldusmuans = - — x 100
AMUIULNRATANNA
irdayanlaundiasziaouul s Tne/ld Duncan Multiple Range Test (DMRT) 1524w
(Analysis of Variance; ANOVA) gl One-way ANNNLTRT 95% (p <0.05)

ANOVA Tpe 1t T1l3unss SPSS ulFenieuaiaas
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NANISIALLALINTDL

nstasaLAule

'8

N19LR3 AU TAURIT1999 2 WiE

o ]

| aa 1+ d‘ | [
AALAURIAANTINITNITLATlanuAns19iY

]

'
= ' o '

Taanssudsnisldilaniuanseiudanalinig
wuTnaesd1aiugilyueill 1 uaz na41 (Table 4)
SAnnauansinafaeatin dausudnotusi 1 1
nsldils CRF-50 sesiiuniaulgnifiesnsaiias
A INg9d9 70.7 URLNAT LAZANWILLE
19.1 wlasenafiszazuanne WAZAIINE 108.8

FIURLNAT WATANWINVLA 21.4 ilasanaiiszey

panuuganinngsnianldileldindey (F-50)
fl%Aaauge 58.6 ruRiuns S1usunie
10.6 wilasiane fszazunnne WATAINNG
100.4 WIUFWAT LATATUWIUYLE 16.1 nilasians
fiszuznanunu nisfszazuannedudaiilaie
CRF-37.5 fAnnugq 64.5 loufiuims dedeandn
CRF-50 usisnnnan F-50 il sruanmieluszer
WANNA (17.6 MiasanNe) ANNNFILATAIUIUNLS
luszazaanuIu (106.8 LIURLNAT WAY 19.2
ndasane) JArldunnmeiuad19addadn Ay

NNADFLHABUWsUTU CRF-50 (Table 3)

Table 3 Plant height, tillers and SPAD value of rice var. PTT1 at tillering and flowering stage

S Plant height Tillers SPAD value
(cm) (no. tiller/hill) (SPAD unit)
At tillering stage
F-50 58.6 C 10.6 B 30.0C
CRF-50 70.7 A 19.1 A 348 A
CRF-37.5 64.4 B 17.6 A 31.1B
F-test * * *
CV (%) 10.12 4.60 2.01
At flowering stage
F-50 100.4 B 16.1 B 346 A
CRF-50 108.8 A 214 A 32.8B
CRF-37.5 106.8 A 19.2 AB 30.8C
F-test * * *
CV (%) 13.09 4.07 1.57

Remarks: Uppercase letters show the significant difference of means among fertilizer applications by using Duncan Multiple

Range Test (DMRT) at alpha 0.05, * means significant difference at p < 0.05

g1ufudawug na41 wudn nsldie
CRF-50 TArngeuazauaumiasians uannan
nisldile F-50 saluszazuANN UATZEZABNLL
TadimaInge 56.7 LIURALNAT 97UIUNLA
1.7 nidesenaluszazunnne waziAINg
112.6 LIURALNAT AU UNUe 15.1 niesane
luszazmanuw il Wi n1sldile CRF-37.5

IS a a dl 1 ' o 1 A o 0 o
Nﬂ’]TL@iﬁyLMUIWVﬂN LANFNAUBEINNUEATNATY

nwataiunislaily F-50 anduluszazuannad
Fa1uumiesananinndn (Table 4) WHana1sa40
+| = ! !
nazesileeireAILANNITUantlaes AaAINg
uwaraumiasianaaziinladn nsliile CRF-50
M lipugeuazauIuiasananInndIngld
fenlindeuludnanmaiu sausianisldile
CRF dfsnitiaeias (CRF-37.5) inAnugauas

anuaundaninndnvzaliunnseiunislaily
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F-50 4aAAABNRLNNWIAETT89uIns 4y
pauANnIsdandaassinliAinngeresiudas
IndiAgenu udazfdisanaiunsludadsunm
weandn Wasnnanijaraupunisianiaeedos
ann19gryLassnnauisanilaile deanaliein
1 v %
a113AeE | araaeanii Wintaunsage il
selamilansnesiaiiles (Chawanasak et al.,
2022) wananideisnaeudniaatuaunig
danlaaadoumzaanszuaunigm lunsnaduy
M lindszansninnisldsnn lulnsiaulude
o 44 e - - o
Fudusinineadesiunisiasiuinveanis
(Mogan, 2009; Anitha and Bindu, 2016)

'
v

wananil SeanuandnAl SPAD ndals

AINNNNIINIT IHAN SPAD g4ndn 29 9119

e

Idiudnnasldilelunmsineniiinlodudnalés
Tulnsaufifiaenadiuiunisairauanian
(Pundonfai et al., 2013) atinglafiniunislaie
CRF {inasiaAuuans19183A1 SPAD 284y
YEB wazluse TaeAn SPAD Adaldannlu YEB
2099193 ugLlMuE1T 1 (Table 3) luszazunnna
fil#5uila CRF-50 HA1 SPAD wnflgn (34.8)
3090931AE CRF-37.5 (31.1) daunssudalailud
Liindeu (F-50) A1 SPAD dasfign (30.0)
Lﬁ@%’mvﬁmLﬁuimuﬁﬁzﬂm@ﬂmu WU
AN SPAD fidmannlusinasdaaiidnaslaily

ladiaden AAgeniqn (34.6) visduanndanis

Table 4 Plant height, tillers and SPAD value of rice var.

IdﬂﬂLﬂﬁﬂu%QfSMiﬁ 50 Alansusals (32.8) wax
37.5 filansurials (30.8) muadL (Table 3)
g1nfudiawug nu41 (Table 4) Wuan
Tinanimeaaaaitungaiuiudiuglyusiil
1 nanafe nasudsiinisldieindeudnan
50 Ailanfurials e SPAD 33.3 lulu YEB sveie
WANN® ﬁ@lx‘imnﬂfiﬁmﬂaﬁﬂmﬂﬁ@uﬁmﬁ 37.5
Alansusials uaxileliindeudna 50 Alansusials
(31.1 48 30.0 ANNAAL) mmzﬁiwm@ﬂmu
A SPAD #dmannlustaasdia Adnasldils
lalidau Sfn SPAD gafig (33.3) wazannndn
nsldiluindeunadmsn 50 Alaniusels (32.0)
uaz 37.5 ilansusials (30.8) muA AL (Table 4)
faviu azidiulddnen SPAD lnlusssvezmenuiu
aeedana 2 T A]ansssia F-50 SAnnnign

Wasanilugasudsainnislailaaian 2 deilen

Kl

v

Lifinmsadeulagianizyiduazanzinlding
wazilanilantsisnainsiun a9 lisudag
I5usnseImsatinegniz uazgdsllainsu
I¥atnesamfaiduiu 1oz lunssadaniinig
1di]e CRF fnedweasindauld asaauAunng
Uantaeglulnsiaulidias uazddaaoannig
Uanseuldunidy Ltﬁdﬁqztﬂumﬁzﬁﬂmmﬁu
ﬂ'ﬂuﬂ@]mﬁﬂ\m;{iﬁm (Kuhathammakun and

Saengsuwan, 2017)

RD41 at tillering and flowering stages

Plant height Tillers SPAD value
Treatments
(cm) (no. tiller/hill) (SPAD unit)
At tillering stage
F-50 51.3B 6.2B 30.0B
CRF-50 56.7 A 1.7 A 33.3A
CRF-37.5 56.1 AB 109 A 311B
F-test * * *
CV (%) 13.25 5.67 2.72
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Table 4 Plant height, tillers and SPAD value of rice var. RD41 at tillering and flowering stages (Cont.)

R Plant height Tillers SPAD value
(cm) (no. tiller/hill) (SPAD unit)
At flowering stage
F-50 103.0B 11.6 B 33.3A
CRF-50 1126 A 15.1A 32.08B
CRF-37.5 108.0 AB 13.1 AB 30.8C
F-test * * *
CV (%) 15.50 4.41 2.35

Remarks: Uppercase letters show the significant difference of means among fertilizer applications by using Duncan Multiple

Range Test (DMRT) at alpha 0.05, * means significant difference at p < 0.05

NANAALAZRIAUSLNAUNANAR
NANAALAZAIALIZNALNANARTRITN0
Wuyusnil 1 ﬁizﬁﬂmmnﬁmﬁu WAASAS WL
n33830 M)l CRF 50 flansusials Ananasmwan
e 14 wafSus Wity 934.4 Alansusiels

Hnmdnnnante 963.6 Alansusals a1uaugag

I3

16.1 79AaNa uay WlafiFusiuana 85.6 wlafidus

o

= 1 !+ 1 A o 1
denannaanislaileladinaauludnsimiaiu

o o

wiield 2 A% (F-50) atnaldadAuniag

o

)
3)

v

(HANARLNAR 786.2 Naniusals Urminmwiawia
818.0 nlansusals a11q1994 12.5 39968N0

WAZLNARA 79.4 wWafidus (Table 5)

Table 5 Effects of CRF on yield and yield components of rice var. PTT1

Grain yield Yield Straw vyield Panicles Filled grain
Treatments
(kg/rai) increasing (%) (kg/rai) (no. panicle/hill) (%)

F-50 786.2 B - 818.0B 12.5B 79.4 B
CRF-50 934.4 A 19 963.6 A 16.1 A 85.6 A
CRF-37.5 853.5 AB 9 888.0 AB 13.7 AB 82.3B

F-test * * * *
CV (%) 26.53 29.55 4.24 15.18

Remarks: Uppercase letters show the significant difference of means among fertilizer applications by using Duncan Multiple

Range Test (DMRT) at alpha 0.05, * means significant difference at p < 0.05, the percentage of yield increasing is the

increasing of yield in each treatment compared with uncoated fertilizer treatment (F-50)

P RUANANLALAIA LN LNANAR
v9d19Wug n141 Aldilaunnsiaaiu wudn
n33:30 W]l CRF 50 flandusials Auanasniuan
AranuaTy 14 wlefidus dhmdnniauda uay
AUIUINFBNBNINNTN F-50 tsnaarii Ineld
NARAALNER 918.5 Alansurals uiniinmng

976.0 flansusals LAy AU 15.4 3996804

i wudnislddle CRF-37.5 MWnananudn
889.3 Alanfusals Teldunndaiunisldile
CRF-50 nafildannnisanuiaenndesiy
N1INARRILAY Chen et al. (2017) ﬁwm’q nnglad

-

flenpfouiiasafauntasasiunaulgndnanug

]

Shengtaiyou 9712 @au1snldnaununisla

fladnfutiald 2 aseld uaznisandmnaniluas
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25 lafidus e linanananad 1 MuLAeaiL
nslaile CRF Tun1smaaasliinudn Hananaes
9 o ~ aalaa o +

dsiuginusiil 1 lunesuddninisandnanile

'
=l

a3 25 Lafidus (CRF-37.5) S9Aqlinanany
LiuwandrefunisldijondUnfisnsuuzing
50 Alansusaliudeld 2 pis (Table 5) wananni
Tuteiug nu41 Adawudn n1sldily CRF-37.5

arunsnlinandandiangandanisldile F-50

a £ =1 Yo 1+
anaae anuanimasasaziinlidnnigldily
CRF %42098m371 Huwtnltiunazlasunanauwnis

gandnnigldilawnillaiinaoy iesannuandni

'
a

WA 19-29 wladidus WauFaumauiunisld
{leldindau atinglsfinu nslaila CRF dduyu
{leinaudienadinasonisfindulageniiianeg

WNEATNIALEEUNY (Table 6)

Table 6 Effects of CRF on yield and yield component of rice var. RD41

Grain yield Yield Straw yield Panicles Filled grain
Treatments (kg/rai) increasing (kg/rai) (no. panicle/hill) (%)
(%)
F-50 709.5B - 807.2B 12.2B 7298B
CRF-50 918.5 A 29 976.0 A 154 A 80.5 AB
CRF-37.5 889.3 A 25 869.2 B 13.3 AB 814 A
F-test * * * *
CV (%) 32.64 35.13 5.35 16.95

Remarks: Uppercase letters show the significant difference of means among fertilizer applications by using Duncan Multiple

Range Test (DMRT) at alpha 0.05, * means significant difference at p < 0.05, the percentage of yield increasing is the

increasing of yield in each treatment compared with uncoated fertilizer treatment (F-50)

#7Unan1538
nanaaesldils CRF gns 23-9-13
a + = A v a o o
wirananiogFandeusonlulaindwes nauriy
= = s
lanentufiaunaams uazinunaidounaslss
Taafinnsldileludne 50 Alansusials uas
37.5 Alanfusels wWrsuinauiunislaile
ldinAaugns 23-9-13 §m91 50 Alanfusials
Tuudasgndnoiugiyusnil 1 uazwug na41
wudn n19ldile CRF ludnan 50 Alaniusals
arnnnvn it g Uuenl 1 uaziig nu41
Tinananlauinndinislaileliinaaudne
a [ % d’ja/ a U ¥+
Wenii wananidanuandn nasannisldis
CRF a4 25 ilafiius Iiuanan ldldunnsinmze
wnndannsldilelsinaeunisandnanile CRF
Ly nsasyvingessiudinanas dayadn
laainnimeaesiiatnisaldiduiuanislunig
lafladmsuundnlifindsz@nsnin uazdonan
n19dnnisludunisldilaliinaaiieaniamen

12
=3

v v ai 1 = ¥
AARRNUATULINIL NATUTIN LLmTuszwu
= v
uazilantaun LLﬂ@uiﬁIu@uﬁﬂ 2

AnRngsNUseEnA

vavauAnUTIaTy InafnsTsing
Amn 17%mi‘umémuﬂi:mmiumiv‘iwmﬁﬁﬂ
Fanun 1IN URRuIAN1 AN ATLaz
malulafusgnffiavuayuiaasuny
nsdantlaes uazAudFaufiAsugianatieg
Fruafainduld a.dandu a.unTnans
A WazupIATeL DN HaTLAYLANIUANARSY
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Reduction of Phosphorus and Potassium Accumulations in Lettuce Grown in a Hydroponic System
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Abstract

This research aimed to evaluate the phosphorus (P) and potassium (K) accumulations, and
the effects on growth and yield of lettuce grown in reduced phosphorus and potassium concentrations
nutrient solution. Green oak and red oak plant were grown in a hydroponic system with four treatments
of varying concentrations of KH,PO, and KCl including 1) 0.1 mM KH,PO, + 0.5 mM KCI (P, K, ) 2) 0.1
mM KH,PO, + 1.0 mM KCI (P, ,K, ;) 3) 0.3 mM KH,PO, + 0.5 mM KCI (P, K, .) and 4) 0.3 mM KH,PO, +
1.0 mM KCI (P, ,K, ;). The results showed that the reduction of P and K affected different growth
parameters although only the yield of red oak was decreased. Phosphorus accumulation of green oak
in P,,K,sand P, K, ,was reduced from 5.31 mg/g in P ,K, ;to 2.68 and 1.89 mg/g. It was also found
that K was dropped from 63.14 mg/g in P, .K, ; to 37.82 and 46.96 mg/g in treatments that reduced P
or K or both P and K in the nutrient solution. In the same way, red oak had lower P concentration in
P,.K,sand P, K,  which were 3.65 and 2.96 mg/g. There were 69.73, 69.47, and 50.41 mg/g for
potassium accumulation, in P K, ., P,.K, ,and P K, ., respectively. However, the higher sodium
accumulation in red oak supplied with P K, . was noted while not affecting green oak. The results from

this study could be used for vegetable production with low P and K.

Keywords: Potassium, phosphorus, lettuce, fertilizer application

UNAnta
a o n:gl’d o & di a a a a o =
NIRRT UszasAiiedsziiunisasiuln nandn nnsazaneanada uarinunameanly
o o a Y Y dl dl Y Y o = o a
Anadpnsuldauazisnidanilgnluansazanasisemsianrnduduneanaia uastnunaman Atiunng
Ugnidnasnluszuulalasining Inaiin9ifin KH,PO, uaz KCI luansazanasnnemnsnasinerii 4 nasuis

n1INeaad Useznausag 1) 0.1 mM KH,PO, + 0.5 mM KCI (P, K,.) 2) 0.1 mM KH,PO, + 1.0 mM KCI

0.1 0.5
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(P, K, ) 3) 0.3 mM KH,PO,+ 0.5 mM KCI (P, ,K, ) 4a¥ 4) 0.3 mM KH,PO, + 1.0 mM KCI (P, K, ,)
HANNIANEIWLAN NsanANdnduIaIsInamNsdINasanIsas YR LIaIeINAA ATIIAR T AANG 1Y
Tnalaniznananaadisnlan uanainiinnsavanaanasalunsuldaanasann 5.31 mg/g T P, K, ,
lu 2.58 way 1.89 mg/g 1w P, K, . uaz P, K, , nsazaninunafisuanadain 63.14 mg/g W P, K,
a a o o PP Y < A =
i 37.82 way 46.96 HaANTN/NFU TunssndaninisanA N dudu10981AY9a89 YFaRNNIARNE7 1A
s1uts donsnldaiinisazannaanasalu P, K . uaz P, K, , anaslaailen 3.65 uay 2.96 mg/g 1019
azanTwunadanlu P K, ., P, K, , waz P, K, , 69.73, 69.47 uay 50.41 mg/g Aua1s ag1slafiniu

o o 2 2 a = QI dgl a o dsj ¥
nisdgninadnisaldnnag Py K, in1sazanlainasiiaau naaneuddeianunsn Ididuuwuonialunig

'
o A

HARENNRNaaN 5% wazlWLNAdeINmT

AdAw: wunaday Wwaanasa tnadn 3an17 1]

o

AN

Tutlszmelnanwudiloslanladuduiy 3
Feflszanns 8 Arueu uaslunbidngdunnd
(Manantapong et al., 2022) 41t4RHN1AINNT
Surlssmue e loiRenge sansannsLaing
awnsdszinnilednd inludeouaznaling
UTnrueanefanazinuna fangs wddn
Waanesa nunadeon uazlniew iluusonnd
anflusiasenieuyeel wivdoalaaesiloalsn
VLmLL@:ImVLm%@:’N (Chronic Kidney Disease;
CKD) Hilsz@nsnmanas asluiaunsnduussns
aanunlsune denaliifinnisazanaaaussnglu
idangeawinlanineuiinilng (Putcha and Allon,
2007) luidenAulnAmqsissiunaanesa
luidensnin 4.8 RaAniurelndans uazssiL
Twunadanyindy 3.5-5.5 FaRaAI91Lause
ans (Talukder et al., 2016) Fatiu ALAYTIATL
wunaianannnisuzlnaainisduas 2,000-
3,500 #a@nfusedu wie 200 Haaniw
Tnunaidessie 100 niuiuiingn uazaaslds
Waanaiaduas 800-1,000 HaAniusadu vire
300 AadAnsueanaiasie 100 niuminan
(Pollock et al., 2005) Tufigau1sinisazas
Weaaneia uarinunaidangandn 0.2 uaz 1.0
wefifusasniminuts A Lﬂmmﬂﬁm
%ﬂ@@ﬂ‘-ﬁ/mLﬂuﬁ’]ﬁlﬂﬁﬂ"lﬁ‘ﬁﬁ/ﬂ‘ﬁlﬁ“nﬁ@ﬁﬂﬁ?iu
snrnunineanadarduesdlsznonly

a A e o o Lo a oA A
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Y A o
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1 nadnvsalnniIavaN (Lactuca sativa L.)

o d‘d 1 U 9;
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Tuiaanliag Tuszaun ldidudunsne Halinugd
a a o a A =
Frenudas lunsuaniganUsuN i ung @
Tungnanasiia 1y ansadiues (Mondal et al.,
2017) &nAuly (Manantapong et al., 2019)
Hnaam (Xu et al., 2021) 42&115a wazanlay
(D’'Imperio et al., 2019) NIURWNA (Manantapong
etal., 2022; Diem and Godnold, 1993; Tsukagoshi
et al., 2021) WANIIUARNTAANITALANLTNID
Waanasadelaglon uazdalinunisdnuanig
anl3unouneanesa waslnuna @ usonny
Ao = Ao - a
uItEiaddngUsrasAiadssiiunsazas
Waanasa uarlnunafanludnadniilgnlu
o v o .
A1382ANLEIRRININAAANNLTNTUN D AN D 7
wazlnunaLTaNay 39NN IR UNANTEN LR
maasiuln waznsliandn Teazaiunan
1 T BB UINIINNFUAANT TN LN A LT N WAy
Waanesasdmiudialonlnizasls

ansaluazisns
TINHHBNITNAADIULUGNANY TS
(Completely Randomized Design; CRD) anuqu
4 n331ABRNIMAADS (Table 1) 4 41 Tuusazdn
Usznauadnddan 6 Fi An1IN1UUANTINAD
mswmmmﬂmwmmﬁmﬁummm:sﬁﬁﬂ
finudn n91&5u KH,PO, 0.3 fadtuans uaz
KCl 1.0 Aaaluans iuseduiiiiaanase

nssaAuTnresinadn (fayalaliiniaue)
ANLEUNIINARBITTUININABUTUIEU D
AmnAn w.A. 2565 tatnzinandnaaansulan
uazisnlfa asuuuiunesififad5aauia
2 54x2.54 lURIAT 1A1ATINANRLHE TN
drsulduda dmleainldonananadin mﬁﬂﬁﬂju
wazanelFlufisn udamnzidn 3 51 ey
panueRuaAnls uainmnsrauiluna
Toigatlszannd 1.5 iuRmAg fasunanany 7 Ju
A lUANIATAEIE1ARINNTANNTY 1/2 inaeg
4msnA (Siringam, 2014)

Sladundnany 21 Fu fredundrasiy
fNANARNART TUNA 31x46.5x18 LIURLNAT
flussaansazanenineans 10 ans leflszzlgn
5x5 wugweas luscuulalasiniing wuy DFT
(deep flow technique) LL@:G‘Iulﬁmmxmﬂ
ﬁﬁﬁ;mmiﬁﬁmmmqm 4M7 Enshi solution
(Ogawa et al., 2007) Usznavuniag 4 aaluans
Ca(NO,),.4H,0, 1 #aaluand MgsSo,, 0.025
H,BO,, 0.004 §adlnans MnSO,.5H,0, 0.0004
#adluand znsSO,, 7H,0, 0.0001 Hadluang
CuS0,.5H,0, 0.00002 (NH,),Mo,0,,.4H,0
A5 KH,PO, uaz KCI WANANSfuANHNTTsag
nsmaaesiitiuun Lﬂﬁlﬂummxmﬂnﬂﬁﬂmﬁ
wazilfu pH lugnsazaranimawnslieyfiszsy
6.2 - 6.5 IABANIINAADY

Table 1 Concentrations of KH,PO, and KCl in nutrient solution

Treatments KH,PO, in nutrient solution (mM) KCI in nutrient solution (mM)
Py Ko 0.1 05
PyK s 0.1 1.0
PysKos 0.3 0.5
PyK, 0.3 1.0

1) MaLasLAUTALAZHANAS
Lﬁ@ﬁuﬁﬂmﬁ’mmq 42 TUNAUNIZLNARA

YINNSLIUAN ANEIFAE A2INEN23IN ARINNGNY

NNy duauwanly wazdnAn SPAD uuly

Taeildipiaq chlorophyll meter (SPAD-502Plus,
ﬂa‘zmﬁn’jﬁu) ﬁu‘ﬁﬂﬁmﬁﬂmﬁu mnﬁuﬁwﬁﬂ
T ainAanugzatagaetinlsziln uastinnau
s usneehafluaung 2-3 iuAAT AL
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Ui 70 avAgaEaa Wuan 48 4ol 49

Uminufendnaalnunuaaziaen (Manantapong
et al., 2019) mﬂﬁuﬁﬂﬂiLm’]m’ﬂ?‘mmmﬁ;
Weaanasa Inunaden wazlnpay
2) msazansiaNaanasa Inunaidan uaz
ThLmen
dagfradnafTitansananlunin-
1lefAaeTn antutngnIazatefIet1aNn e
Funulnunadsn Inannldansazatasaadng
LlAAA19484 10 Win Aag 0.5 Twand HCIl uazdn
Funalnnen Inennldansazanafednaas
RU9AY 80 1IN A28l 0.5 TANF HCI aNUAA9E

LATEN atomic absorption spectrophotometer

HANISAAELAZIANTD]
NSRS LA LTALAZNANAR
annisnaaedlgninadaniulda
luasazanssnemnsfi nszsunaduduses
KCl uay KH,PO, lTuansazanasinaiu 4 nssads
NINARaY WU AN NdUIY KH, PO, %38
KCl 1’71'@mmz@'\m@m:wuﬁi@mf;m@mmmmm
nuesadAniulEn nesianaaesiildil P, K, ,
K

1Ko NATHANY 12.46 [HURLNAT T9NINNIN

was P
a 1 A o 0 o aa
PoaKip (10.87 LTUALNAT) DEINNULANATYNNADA

(CECIL1011, UszinAdanys) uazdndiun
Weanefantanisvinlizanduansazans
aulatuaue e daAntTganauLas Tt
audninsininiines (SavantaAAZ, dsvina
'ﬂﬂmmﬁﬂ) ﬁﬁwﬂau 430 W INAT (Puranapong
et al., 2005)
N53AsISUTaYS
ihdeyaiildainnimaaesunfinsed
ANNLLTU99U (analysis of variance, ANOVA)
faaliaunsa SX for windows WliauifieAade
Tneld Least Significant Difference (LSD) ]

AN 95%

a

N

491AINNENI9INTBINITHAT N INAAT IATL
KH,PO, 0.1 faaluans e 2 N9ssAENNIMAALS
(P, Ky, W8T Py K, ) §AI1E1999NHINNTN
nITsAENIMAReTaY (13.72 uas 14.63 URIMAS
ANENAL) TurTisiuANiddues KH,PO,
uaz KCI laifinasiannundnansany (21.81-23.39
LuRNAT) 911Ul (11.15-11.89 Tu) A1 SPAD
(24.97-26.28 wilat) waziiminand (36.83-
43.97 n§4) (Table 2)

Table 2 Average of height, canopy width, leaf number, root length, SPAD value and shoot fresh weight of

green oak lettuce in a hydroponic system at harvest (42 days after sowing)

Plant Canopy No. of Root SPAD value Shoot fresh
Treatments Height width Leaf/Plant length weight
(cm) (cm) (number) (cm) (unit) (g/plant)
P, Kos 11.78ab 22.37 11.54 13.72a 25.94 43.97
P..Ki o 12.46a 22.40 11.89 14.63a 24.97 39.83
PoaKos 12.46a 23.39 11.83 11.13b 25.58 46.00
P..K. g 10.87b 21.81 11.15 11.34b 26.28 36.83
F-test * ns ns > ns ns
LSD ;s 1.17 2.75 0.76 1.50 2.75 9.46

Remarks: Different lowercase letters designate a significant difference concentration in nutrient solution with LSD at p < 0.05

ns means non-significant difference, * and ** mean significant at p < 0.05 and 0.01, respectively

nnasayiLInaesasnisalaniuanslu
(Table 3) WLI91 ANEY ANNENITIN UAZA1 SPAD

TdfiaanuuanseiueteldadiAnynieaia
TnaaanisnlBaANINgs 12.32 - 12.83 lURNAT
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ANNNEINTIN 23.25 - 26.12 [URALNAT A1 SPAD
37.98 - 40.17uudne %@ﬁwudﬂmwﬂf’iﬁqmwju
Sl UATNTINEARUE ANHLANAN NN
ADATENINUARZNTINIBNNINARDY ANNNTI
nsauvesadasnlBaiildsu P, K, . fdain
fign (21.58 \wuRums) dau P, K, . d9uauly
NNNI P, K, . aeinsliegAtyneania uenaniy
Fanudn N9sUAENNINAREIRENNsaNT AL AN
windu KH,PO, 158 KC sinldiuinanduanas
25.9 - 32.8 Lo fidus
ma‘ﬁ'ﬂ'm@?agLﬁuimmﬁﬂaé’miﬁﬁ*ﬂ
HansznuaInnIsanssaunNadnasauay
Inunaidanluarsazatasigaimis ilesann
sngnagedusinsnduduiuie nnslésu
Weanasafidaaududusiivliazdinasie
shmsruganaalesalyldemiasniia saaviaia
azfinnsUfusiieannisldveanauas
ineamnidngaauaziinausnld v viald
ART14IUNTATEYLALTATANAI UL BAAAA
(Neocleous and Savvas, 2019; Peret et al.,
2011; Silber, 2008; Zhu et al., 2020) @91
Tnunadaniianasinlinisdanseiuauas
§ANNIAETNAnA TaanisnszAunisalanly
(Marek et al., 2019) denaserimingn ANTNEGY
wazdsuntunaalsiaa (Prajapati and Modi,
2012; Wakeel et al., 2011) HANITLAFULAL IR A

Enaan 1191133 lASUMANIENUFAINAN9 1w Y
TagLan1zat 198U NI Nan189aanLIALaA
lungsuasnimeaaasn lasuianeanasanay
Twunadanluszaunn (P, K, ) wsalasy
Negnefantalnunga dauseaumniadeln
aeianils (P, K, , ey P K, ) Humiinaasu
v 1 aal dl Yo o
Paandingsnasnimaassnlasunasneasaway
Tnuna@suiesne (P, K, ) (Table 3) visll
NANTENULUNATHAALTUMANIANN AN L 3D
1panaanefanasinunddionlugansazany
s MTNanaset]lussAundenansznusenig
watylAuInasielnames Wian1sanastiuinld
AN liaNA 8183817811981 (Osotsapar,
1 o % o A
2015) 14U n1ga1aNeaNasadan ldnNga A
WU AT WAATEN WAL LNAT@aN (Chimma
et al. 2019; Adams, 2002; Onthong and Osaki,
2006) Nn9a1a Inunadeuin linagge 1461119
a v dgj £ 1 [ =
gfialanntu oun Weaness waziAaLde s
= a A

(Osotsapar, 2015) WNINTUR LHNULELN LA
{u3au (Levine and Mattson, 2021) atinalsAmniu
nsRaLauaIANUNTIAT AL TRIavaR AYINaD
gipfesrAuNegnesanas v TaNianas
Tdlmduldlunantaidaaiulunnanwuy
AnanisAnenlesaindndausineuns
ANTABINIIN AN WANFANTU (Jirakiattikun and
Saelim, 2009)

Table 3 The average of height, canopy width, leaf number, root length, SPAD value and shoot fresh weight

of red oak lettuce in a hydroponic system at harvest (42 days after sowing)

Plant Canopy No. of Root SPAD Shoot fresh
Treatments Height width Leaf/Plant length value weight

(cm) (cm) (number) (cm) (unit) (g/plant)
P Kos 12.54 19.54b 10.91c 26.12 40.17 35.46b
[ 12.50 19.69b 11.00bc 24.54 38.69 35.96b
PoaKos 12.83 21.58a 11.61ab 23.25 37.98 39.09b
P..K,, 12.32 19.57b 11.66a 23.94 38.03 52.76a

F-test ns * * ns ns >
LSD g5 0.51 1.36 0.65 2.90 2.29 6.28

Remarks: Different lowercase letters designate a significant difference concentration in nutrient solution with LSD at P<0.05

ns means non-significant difference, * and ** mean significant at P < 0.05 and 0.01, respectively
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nsazansIanaanasa Inunaidan uas
TN

AN NTuTIRIneanesd waslnumades
Tugnsazanasnseseiuinliifiansazas

spveanada uasiwunadonluadanniulda

o o

TaonuumAnseiued wldadAynieai
n9lif P, K, . e P K, Annsazaunaalaia

UINNIINTINITNIINAARADY (5.39 4AT 5.31

aanfuAani) AuUNlAsU P, K, dn1savas

z2)

Wegnesfatiesian (1.89 Raaniusaniy) g115u

q

nsazaNINUNALEaN dAaANTUIBARINNTINTD

P,K, , insazaninunaifonninign 63.14

|
o 1 o =2

HaanFuAaniy T949N3INIINITNIINAADY

'
=K A '

NRDTINATZIN9 37.82 - 46.96 Raaniumaniy

uananiiaududuraaanads uasinunaden
Tugnsazaesnnensdilinasanisazan e
luadannsulea TnaiaAegludas 0.50 - 0.55

o ] o

NAANTNFABNTN (Table 4)

Table 4 Phosphorus (P) potassium (K) and sodium (Na) concentrations (mg/g) of green oak lettuce shoots

grown in a hydroponic system supplied with various concentrations of KH,PO, and KClI

Treatments P P K K difference Na
concentration difference concentration concentration
(mg/g) (%) (mg/g) (%) (mg/g)
PoKos 2.86b -52 37.82b -40 0.53
PoKio 1.89¢c -65 46.96b -26 0.51
PosKos 5.39a +1.5 46.62b -26 0.51
PyaKio 5.31a - 63.14a - 0.55
F-test ** * ns
LSD ;s 0.47 0.12 0.07

Remarks: Different lowercase letters designate a significant difference concentration in nutrient solution with LSD at p < 0.05 ns

means non-significant difference, * and ** mean significant at p < 0.05 and 0.01, respectively, the percentage of P and

K differences are the increasing (+) or decreasing (-) of P or K concentrations in green oak shoot in each treatment

compared with sufficient P and K treatment (P K, )

D

TuadnealaAnLI1 NTINABNIINAAAIT

D

Anslinaanasa wazlwunaidanluszaud

sinanudana insavansnweansda Tnunades

o o

wazlapey HANNLANANTUat 19Nl &1 Ay

n9adtm wudn naslineanesaluaisazans
o = =] =
TALINENND (P, K, wax P K, ) WIAgdn1e
azanNaanasagINiNIINIBNIMAABIDU (HA
6.85 LA 6.88 NAANTNAANTN ANNAIAL) NIT L

Waavlasaluansazaruseausi Walasu P, K,

waz P, K, , M linadnisazauvaaaiadana
TneiAn 3.65 NaansuAansy way 2.96 Jaansu
1 o b = =3 78
fanfu aunisazanInunadauaziiulaqn
nslafuneanesauazinundidanluseay
~ = = P
WeNna (P, K, ) Annsazaulnunamengangn
(78.10 AaanFuFaniN) 7048910 A 4amLIRTRA
Alasureanasaszaunnazinunaidaus sy
Weaana (P, K, ) wazldfuneanaiasysiu

ieanauazInunadianuseAuan (P, K, ) 398
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nsazanlnungaldian 64.47 uaz 69.73 Naan5u
Fansy Aua1sy suinisldfuneanasa
waztnunadesluszausm (P, K, .) dn1sazas
Inunadaudeniign (50.41 fadnfusaniu)
atnslafimu nslimaanesauas nuna @i
(P, K, o) MliinsinsazanlamnanluiFunn

o ' o '

mmﬁzﬁqm 1.03 Hadnfureniy uargand
)NN33N35 (Table 5) flaAdeRmeLdn nsan
Buulnunadenlua1saca1a5199111989
arunrnann1sazaninunadanls 25 wlafidus
lunz\@ewe (Tsukagoshi et al., 2021) WAy
43 afidus luadas15a (D'Imperio et al.,
2019) SnAseiianunsnaanisazainunaides
Tuasannruldauazisnlenls 26 — 40 uaz 11 - 35
wafidus panatay d1usunisannisazan
WeaWasaluia nnsAnmineuntinaesdide
wua1 nrantsununeanasaluansazaneann
0.6 HaAlNaNT KH,PO, 11 0.2 uaz 0.1 HaAINANT
KH,PO, vinlvinaanefaazanludousiuaesadn
nruldmanasann 4.58 Jaaniumensy i 3.59
WAy 1.66 NaAnfuFansu A uanAL (Tadi et al.,
2022)

TunnsAnEEnLdn nsazannaaneia
Tuadnnauldauazisnldpil Aagseudng 1.89 - 5.39

a a o '

LAY 2.96 - 6.88 HAANTUABNTN MINAFL 9Tl

'
=

asmiedessiaRldsureanasa 0.1 Aaaluans
KH,PO, usladuiwunaidan 0.5 Faaluans KCl
(P, K, o) Ansazaunaanaiaiigandnnislaiy
Waanasa 0.1 Fadluans KH,PO, we ATy
Twunaidan 1.0 HadTuas KCI (P, K, ) atinadl

@ o o

Wed1Atyn 9aia (Table 4 uaz Table 5) LHasann

nsldsutnunaidenluseiuansinldiatinng
@mWMW@%@%ﬁ”mn%u (Osotsapar, 2015) JN14
n&UAuNLIN adasnlEaRldsutnunadan 0.5
aaluans KOl ua lasuneaanasa 0.3 Nadluans
KH,PO, (P, K, ) An1sazaninunaidenls
WANANSALNTIATL 1.0 AaRluans KCI wa ey
0.1 {8aTuans KH,PO, (P, K, ) nannslasu
veaesafigeiuduasaliinmgalnunaiden
I¥anan (Onthong and Osaki, 2006) yaNANL
falirunmaFauiacgaldinfanldgend
anslasulnunaidesludduinlnf (Ogawa
et al., 2012; Pujos and Morard, 1997; Tomemori
et al., 2002) TunnsAnEEnunrazan LAy
TusalEafsauds 46 wlesidus weamBunn
vaanasauazTnunadonluasaraiusinenmig
(P, .K )ﬁﬁlmﬂmm’f@qﬁum@ﬁﬂmmm Manantapong

017705

et al. (2019) PWUN1FALANTT LA NN N AWTW

o v 1

fnnonadedeald fnniatlantas warazin

q

|
=

AlesuBunautnunadanlugnsararuanad 1/2
waz 1/4 win asneleAnny lun1sAnsiinuan
v v ~ = o My o &
AN NTUIa T ANl unTulaA Tl AL N
o dl 2% dl £
sannulusaldpanatilaaiiainANsadnig
IwunardanlunadnagasTlawnnsnai
4, Y 4 o
Hedenasan1agald uaznisununtwunadand
msaelAeN (Pujos and Morard, 1997) fatiis
. X Y
naaINNIsAn I HaN17a 1 unuanialunng
A o Ao o = 6 o .
NARENNNNDANTE wasINwnadeaNn 815U
grlalsalaesunadunnaaanlifiloalsale
Fafedanurnudlnainlea Inaanusaad
nnsAneRsnIsanTunulnAenlung liag lu

svaun lifludunsesiadiloe
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Table 5 Phosphorus (P) potassium (K) and sodium (Na) concentrations (mg/g) of red oak lettuce shoots

grown in a hydroponic system supplied with various concentrations of KH,PO, and KClI

P P K K Na Na
Treatments concentration difference concentration difference concentration  difference
(mg/g) (%) (mg/g) (%) (mg/g) (%)
Py Kos 3.65b -47 50.41c -35 1.03a +46
Py Koo 2.96c -57 67.47b -14 0.59b -13
PyaKos 6.85a -0.4 69.73b -11 0.56b -18
PyaKio 6.88a - 78.10a - 0.68b -
F-test wx . .
LSD 5 0.53 6.58 0.16

Remarks: Different lowercase letters designate a significant difference concentration in nutrient solution with LSD at p < 0.05
** means significant at p < 0.01, the percentage of P, K and Na differences are the increasing (+) or decreasing
(-) of P or K or Na concentrations in red oak shoot in each treatment compared with sufficient P and K treatment

(PysKi o)

0.3" ".0:

#7Unan153e

UTunurednesa wazlnwunaidanluy
mmmwﬁmmmiﬁmqﬁu Huasanis
W@seyLAu e LATHANARTDIEN A ARV ADIT A
wAnANNY IneANARBAINEY LaTAYINENIIIN
vesadnriIulEn muvainasanNnd s
s1uauly wazsminanaesinadaisnlaa
atindlsfinny ienRauieusunsldsuneanasa
uasTnuna @ e feane nnsantBunnmleanesa
wazlnunadanluansazana siseimnsyinlingg
aranneanesaluadaniuldauazisnldnanas
52 - 65 Wiy 47 — 57 wlasfifius aadn i wenannis
falfnnsazanlnuna@enludousiuesinasan
FaRBITTAAARS 26 - 40 Uay 11 - 35 1lafidus
pusiy Tuanssiinagn Liﬂié”ﬂﬁﬁé’ﬂﬁmmm?
veaasluszAuaniinisazanlnifenlugoud
Wty 46 wlefidusd wildlddsnansenude
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Abstract

The research objectives were to studies 1) level need of extension in growing organic hemp
with the community enterprise; 2) the knowledge factors of the members on the growing organic hemp;
and 3) factors affecting the need of extension in growing organic hemp, Chiang Mai Province .The
questionnaire was used to collect the data in the study. For data collection, 140 members, which are
the organic hemp farm outstanding provincial community enterprises for 2 consecutive years
(2021-2022), are chosen to be the sample. The statistical tools that are used for data analysis consist
of Frequency, Percentage, Average, Standard deviation, and Multiple regression analysis.

The study revealed that the community enterprise’s members are still in the high weakness of
extension even the total knowledge requirements in community enterprise’s members were at
moderate level. As the result we found the most needs of extension in growing organic hemp demand
on marketing and plant processing (X = 4.45), crop harvest (X = 4.20), planting areas and seeds
(X = 3.99) and farming (X = 3.79) respectively.The study also showed that age (p = 0.030), family
member (p = 0.014), land area (p = 0.001), training (p = 0.019) and educational and knowledge of
organic hemp cultivation (p = 0.010) are being key factors to demand (p < 0.05) for level need of
extension in growing organic hemp of community enterprises.

Keywords: Community needs, agricultural extension, hemp, organic system
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Table 1 Results of basic characteristics of the community enterprise’s members, economy and society

(n =140)

Variable X S.D.
Gender (1 = male, 0 = female) 0.53 0.50
Age (years) 51.24 13.19
Marital status (1 = married, 0 = other) 0.70 0.46
Education level (1 = elementary school, 0 = uneducated) 0.85 0.36
Family member (number) 4.81 2.93
Number of workers in the household (number) 3.00 1.98
Number of labors in agricultural (number) 2.00 2.20

Household income (bath/year)

Household debt (bath/year)

59,428.57  81,241.99
21,061.42 ©69,568.80

source of funds for growing hemp (1= personal capital, 0 = other) 1 0.48
Amount of land for hemp planting (rai) 1 0.77
1Channel to receive organic agricultural news (1 = online, 0 = other) 1 0.50
Contact with extension officer (times/year) 1.43 2.28
Training about organic hemp (times/year) 1 1.61
Experience in organic hemp (years) 2 3.46
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Table 2 Frequency and percentage of knowledge of the community enterprise’s members

(n = 140)
Level of knowledge in growing organic plant Number Percent
Hight 57 40.7
Moderate 79 56.4
Low 4 2.9

X =873 Min- Max = 0-12 S.D.=1.90

Remarks: Most = 9-12 Moderate = 5-8 Low = 0-4
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Table 3 An average mean score, standard deviation, and a level need of the community enterprise’s

members
(n =140)
Need of agricultural extension in growing organic X S.D. Description
hemp of community enterprise’s members
Planting areas 3.99 1.07 Most
Planting and care of plants 3.79 1.26 Most
Crop Harvest 4.20 0.86 Most
Marketing and plant processing 4.45 0.97 Mostly
Total 4.10 1.04 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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Table 4 Factors having relationships with needs of the community enterprise’s members

(n =140)

Independent variables

Dependent variables need of

community enterprise’s members

B t p

Gender .098 1.017 311
Age -.002 -.552 .582
Marital status -.072 -.750 A54
Education level -.390 -2.477 .015%
Family member -.014 -.640 .524
Number of labors in agricultural .012 79 .858
Household income -2.845E-9 -.005 .996
Household debt -2.709E-7 -.418 677
Amount of land for hemp planting -.035 -.652 516
Sources of funds used to grow organic hemp .315 3.708 .001**
Channel to receive organic agricultural news .022 .705 482
Contact with agricultural extension officers -.059 -.644 521
Training about organic hemp -.129 -1.183 239
Experience in growing organic hemp -..053 2.815 .006*
Knowledge of organic hemp cultivation .045 2.634 .010*
Problems in growing organic hemp 575 5.458 .001**

Constant 2.523 6.118 0.001**

R*= .66 (66.0%) F = 14.559 p = 0.000**

Remarks: *Statistically significant level at 0.05, ** statistically significant level at 0.01
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Table 5 An average mean score, standard deviation, and a level problem of the community enterprise’s

members
(n = 140)
Problem in growing organic hemp of the community X S.D. Description
enterprise’s members

Planting areas 214 0.93 Most

Planting and care of plants 1.67 0.98 Moderate
Crop Harvest 2.52 0.77 Most
Marketing and plant processing 2.03 0.98 Most
Total 2.09 0.91 Most

Remarks: Most = 2.01-3.00 Moderate = 1.01-2.00 Low = 0.01-1.00 No Problem = 0
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Abstract

This research's objectives were to examine. 1) The socioeconomic and personal backgrounds
of farmers that implement Good Agricultural Practices (GAP) for their vegetable production 2) factors
associated with the adoption vegetables production on Good Agricultural Practices (GAP) 3) adoption
of vegetable production on Good Agricultural Practices (GAP) 4) problems and obstacles of farmers.
Data were collected by interview from a sample of vegetable production on Good Agricultural Practices
(GAP) farmers living in 83 peoples in Maha sarakham province. Statistical analysis were performed
using percentage, mean, standard deviation and multiple regression analysis. The results showed
most of the farmers an average are of 54.77 years with a primary level of education. The average
number of members in the household is 4.53 peoples with incomes of 48,481.93 baht / year an average
land holding of 14.22 rai and dept are 162,783.13 baht/year. Good Agricultural Practices (GAP)
training is provided on average 2.93 times year, had 4.51 years of experience. Most farmers received
information by training the promotion officers or related departments on average 2.53 time/year and
farmer had a moderate level of the overall perception of good agricultural practices (GAP). The results
revealed that the overall adoption was at a high level. Their adoption of good agricultural practices
(GAP) on a highest level .Multiple regression analysis showed that income from vegetables planting
and Farmer's debt were significanty associated with the adoption of vegetables production on Good
Agricultural Practices (GAP).

Keyword: Safe vegetable, adoption, Good Agricultural Practices (GAP)



NJ\J Maejo Journal of Agricultural Production 2025 7(1); 44-55 45

UNAREB

miﬁﬂ‘mium%ﬁﬁfmqﬂixmﬂ’Lﬁ@ﬁ@“ﬂ 1) AN AIUYAAR LATHFNA AIANLAZIEALAINNIAY
Lmeqma?ﬂﬁﬁﬁwm‘m’mﬂ‘]ﬂmﬁﬁ (GAP) 289Ln®RAINT 2) sLAUNTEBNTUNTTAILATNA9LQNEN
ATNNIATZNY GAP 229NEATNT 3) ﬁ@'ﬁvﬁﬁdﬂmﬂﬁi@ﬂ’liﬂﬂmﬁﬂ’]?mL@?Nﬂ’]ﬁ‘ﬂ@lﬂﬁﬂm’mﬂ’]?ﬂﬁﬁﬁ
NNSNHRATAR uaz 4) Toyunluntsdgninaesinemsnsg wiseaileildluntsise Ao wuuduniwol
faathaiidn e insnansfilgniniugnineusiie Saudnamansan sauan 83 e ddldaannisga
Ll NI G] mﬁﬁﬁiﬁmﬂw’ﬁ@g@ fa Arfenaz Anlade zﬁ'mﬁmmummgm WATNIIIATITU
nANBEWNAMULLLNA (enter multiple regression analysis) NAN19348 WU41 NgNAdat19dulnn H
areiade 54.77 1 dFanefnmezdulssoning Sdwauauninluafdeu wae 4.53 au Seldain
nsUgnin wAe 48,481.93 Um finnsiieasesiiawad 14.22 13 Snssuilaunsdng wae 162,783.13 um
weldFunsiineusuifsafuainsgiunisdfianienisinenafia e 2.93 ase fiszaunasnl
‘lumiﬂ@uﬂtTﬂmummaégmmﬁ‘ﬂf]u‘”ﬁmqn’nmmi“ﬁlﬁ e 4.51 maé‘”u%’mgmﬂmmﬁmﬁummgm
msﬂﬁﬁﬁmqma?mﬁmﬁﬁ \aAE 2,53 A LL@zﬁi:ﬁumwaum@ﬂgjﬁﬁmmmmﬁmmqmamwmﬁﬁ
agfluszaAulunang Lm:fmmﬁszﬁumimﬁurfiﬂmm'\iLm?mmafﬂzgﬂﬁﬂmmm@ﬂﬁu“ﬁmqmamﬁmﬁﬁ
lunnsanesluszauun Imﬂﬁmimuﬁuﬁﬁumma?gmm?ﬂ;ju”ﬁmqmimﬁmﬁﬁ @Qimxﬁumnﬁzﬂm
AMNNTIATITIIANBANYARILULLING (enter multiple regression analysis) Wuan seldainnisdgnen
uaznnIzviAuTennEAsns dAruduiuiFuan AuniseaniuntrdaaInnIslgn naun13lun

o

NNNTNEAINARLNNTEd AN AT ANIZAL 0.01 LAz 0.05

s

AdIAL: N1TeaNiL inilaaasit m?ﬂﬁummqmimwmﬁﬁ (GAP)

AN 2021) g wiuszmalngliineGudnrinnnsgm

a va aa
ﬂ'ﬁ‘ﬂ{]‘].lﬁﬁ/l’]\iﬂﬂﬂﬂ‘]ﬁfﬁ]ﬁ‘mm (good

= °

agricultural practice) Lﬂummgmmgnmuum
ulng A1INUNIRTTIUAUANEATLAZEYNT
WSTNE (Mna1.) NAsauAguledanIvun
neU AN EAING d1FunITNARNT
Watiuaananuad niuldidunnng 1
N o o = P = =
Wrdn ldfna Wa'ls WoiaTaunantayulng
NnTuneurednIsNan lussAaunfuLaznsg
AANIINAINIIALIALY TelNTUTIqUAZIILFIN
a4 Fa o
AR aavne NmsguineuuwImamile
AN ITIHATLANNIATFIURUAWNLAT
dl 1 Y a oI/ v o Y oa a
nialiiAnanNdulaliiugusinalunisusing
in Inennsguilidnglszasdine luliudnua
dl 1% = a
Nlaands dauainuuizanlunisuiina
TraAntiaDs@uandanuazqanin anulaansit
waradannIneeagUiRe U (National Bureau

of Agricultural Commodity and Food Standards,

MINSINEAIAF (GAP) Aausit w.a. 2541 Tagl
WunisdjuAningientsnan §119neu
NIATFIUAUAUNHATUATBIMNTUINTIR (NNDT.)
umdasuiinaiu gua LATAINUANIATFIU
AuAinens Taadnsudsinisinemsiiug
pavadaLLavaan lufusasliuninemng nnels
NsENINANEATUAZEUNTAINsINBRsTaLTlul]
ANANNNsTidanAdaary NRTFIUNTU IR
yemsnemsiinana IngnisulfiRer 8 4e 7
m@mqﬂuﬁ:m uvaai 7w TN BURTIUN
NNFLNEAT ma‘ﬂﬁﬁﬁﬁ@umﬂﬁmﬁ'm n19TAN
nananuaznisaue luwlastlgnuaznisiiy
Fnen mﬁ?ﬂﬁﬁﬁuﬁqmﬂﬁm#m WATNNTAA
Tufinifienisaiugeufaumnds anaudde
Wudn inemsns inadinisldansansnidndnging
Autufesas 1.76 a9t Funnnislddelided

(Praneetvatakul and Sirijinda, 2005) uag



NJ\J Maejo Journal of Agricultural Production 2025 7(1); 44-55 46

Hunhiumlszmalvafasindarsndndng i
R P e A2 X,
Winawnndludnsnisaenafedinsauianas
6.50 HniduNandANdeanunisluilean
A19LANEY AN ANITUNIINARLNIBUNLATNI
Hrrazinandunaz linanau Ny n19LU3NA
Y a =l £ =X o v
109U InANA NARINI ATl Aeinli
INEAINIANIT AN AR NI N LA NHANAR
1174931 1NaaanAABILANEEINTT Tull WA,
2553 gineudaninsuisanning sl lamsoa
WU A7 ARANANLAUAYFN RN MuA TS AN
N1MT51U (Pomnsiriprathan, 2011) CRERITNL
£% a o o a C% val
WnERINg ng Fasinisdsusalunisuandnlis
ANUADAAIANNINTL HA1DIN15 I E419A1A

o A

ARgNTHYY HANTENUITIALUAZHANTZNLEILAN

v o U =® o ¥ a a
mmLw]m@m\mmqmmLﬂu%mmum@mmi

o ° A A A

Aan1rasniandngianaiive liiindselamd
ANQN

a 9
12 '

TunuNanausie S9NIANUIEITAN
dall a‘d‘d o o o
WIUNUNNRNITNINITN AT LDUBUAY 1 RS
930 ANTNANNITNEAINGATY LA Nedn
o = \ di 2L gmo Ny & R
fuwng Arliuazdu o egadeldidiudelym
WAZAINNAIATYIDINITHARKNN AN HATNT LU
X A o A o ax o -
NUNIN NHATNIEINNTNANINANNNT MEATLAN
v 1 a o o o o A
Toun a13aRlun 7 TaeTuA IS ASTNT WA
o | +| al a % o
Angiauaciaindlunisnandniduaiuaunin
= a %3 1 v v
WANNTUARENATNNINTTIU GAP Aeudsilas
(Mahasarakham Provincial Agricultural Office,
2018) uazduiiiasangidnldasAnmnunag
NUIN NEATNT TUNUNHNTHARENUAINUANE
dszinn iu dnAulu Tdun Azt dnifs naneda
dl o a . 2 1 a )
wazau o] “niunaviadn lAun win uzide
GodNENT UL NETTAL WANNDT HEUND UATEU 7|
o a o | v 1 1 v dl
AnfwiavEasn ldunts 41 arlef uavdu o uay
1 a £ a a
NUIN NEFATNINNITITANTAN I UUT NI NN
felaiAaain1suARINAINNIATFIY GAP 13D
LNATNTUNNTELALNLFALANNINTHANRIN AN
11m9g1% GAP liluda aannisfnsinemenad
1&’1’§uma‘§’mmmmﬁqumiﬂﬁﬂﬁmqmimwm

=l ! = am
ne WU Lﬂ‘]:f[ﬂ?ﬂﬂ]’]ﬁLL?\‘I@\?I’ﬂ‘L&ﬂ’]?ﬂ{]UL‘]L‘HN

PR =
NINTTIUNAWMANALT LHRIAININHATNIVIA
puFandnlalunisdiAniuninsguuay
TIANAABLUNUNILATEH AN INANATTY
n19a99u esaInnisfusesnins g ulally
MldineasnadnfienananlyaAngeuu
(Schreinemachers et al., 2012)
AITIU HRAHUWIANAAGINIINARKNN
AINNIATIU GAP Darduniviaennileans
Y a o agw RPN QR ~
neRInINandn dasaluungwneausiie
a o ! =
INIIENINARHNATNNIATTIU CAP ALEINAR
fafanenIng NeluAIuIIAINLANTUANN
nsnaniniaeiall uazquniniinaesnemang
waruTinAfqe wanantudiaanndesiy
ANUINUNHAFIUTANMIAITATN NRUWINIY
aas g 4 s
wazuleunglunsdaasuliinemans luiuingn
ANAINNIATEIN GAP Aatuliediasn el
a o va o K
INEATNIHANNNAINNIATFIU GAP A98AY
=® ¥ dl %
AnwiAanAasnisnazliinensnslneidu
NITENTEALAUNINLATAILETHNITNAREN
Wduldruuinsgiu GAP a1y
dezgnsldiuinensnssnadu o luiud
waziudoyaa uayun1sd9LaTuNITNAREN
AANNIATINN GAP §1ufuiduinndaaiy
manuas luiui lsse il

AsALiiunnsIae
Uszansuazn1sgunIatng
Uszannsn it lunnsidane insmsnsnIunzidau
£ o/ o o/
Wuinwmsnsgdgnidnuazinnisdgnidnaiu
NM3gIU GAP Middanlasanisnistgnineany
NsgUNIsUIRNNTINERs TR 9§ ANt
IneAsanausiie SUTANMIA1TANN AU
IUNA 106 AL AMNUUNINITNTMUANTNAIDE
Tmﬂ%@;m‘ﬂm Krejcie and Morgan (Krejcie and
Morgan, 1970) N3xALAYNTR3Y 95% LANgN
Feein9 A1uau 83 AUlERBNNIgNetinednY (simple
A aseas o o
random sampling) 9l 5N199LAANINETD
insmsnsndnganlassnsuuuladlanay



NJ\J Maejo Journal of Agricultural Production 2025 7(1); 44-55 ar

n53tAszTaya

nsiisziladeidanasanisaeusy
nisdatasunisdgnidnninnisdjaanag
nsineasiareunEaInsly enneusie
AnTaunIa1TAN landunisdqelud
W.A. 2564-2565 uwazifiusandesa AausiiAemu
WOARNILW W.A. 2564 DY LAAUNNAINUS
WA, 2565 natsesilefldlunisiudeya Ae
wundunsal liAAafiesass (validity) 1es
e Teflrndudsyantaauaenndas (Index
of ltem — Objective Congruence; IOC) A 0.92
(Phatthiyathani, 2003) LAZN1TNARBLAITH
e (reliability) a9uuudaudun1e=nd Inein
wundunisaflineaesld (try out) Aungw
fratefidaneuslndiAesfunguiszainsis
Taildnguenan19lun19348 a1uau 20 AL e
nnlfulgeudlaneuinllda3emuitaes
Cronbach’s alpha coefficient Usznavlddae
anwauzresAIn NLuulatedauarAniu
Uanendla Tnsutaieninisdunisnieaniiy
4 meus fail

AEuT 1 LLuuzﬁ"uﬂmmiLﬁmﬁm’Imﬂ@
ﬁugmm’quuﬂm VATHFRAULAZAIAN 289
WneRINIUgninAINNInsgIunIs AN
nsinensia WidayalaslddnmnzAiniy
wuutanete

peuil 2 uuudun1walifeafusgy
mwimmLLuqm@ﬂﬁﬂﬁmqmsmHmﬁ'ﬁ
wa9inaInsgugninlugnevsiie d9udn
ummmmﬁﬁmmﬁ@ﬁu (reliability) 0.97 Thel
Wudnwoizanuiiusuuilsds As gnuaziie
FOUUUANAN M EI LN LA ULLAN AN LT AL
S1uan 10 4o Finowrinsliazuuudall afnons
HA = 0 ATLUW ABLAIDINGN = 1 AZULY s
ATUAITUAININNIZANTBITLALAIINT UAZAR
TEAUAZULNULLAAY TUTI9AZLUUAIY i
(Ruangpraphan, 2013) IngNAuAAZLULIZAL
ANFutsaantily 3 9¥AU Ao 0 - 3 AZLUY

WNNETN ANETR 4 - 7 AzUWU el AN
1UNA"9 WAE 8 - 10 AZUWUW UHNEDY ANFNIN

pauil 3 uuudun1walifeafusgy
nseanfunsdaudIunsdiAnunInTgu
miﬂ@ﬂ’ﬁwwmﬁmwmﬁﬁmmLmzrmm
dugnidnluaineusie dsudauniaisaiu
TneldAnALIdas (reliability) 0.87 Taguls
aanidu 4 A1u laun 1) dArunisdjumnis
NIMTTIU 2) NAFLATUNNIERATNAIN UL
n1Afg 3) Auugala uaz 4) Auneeann Tneld
neuzA kLUl eTALLLNNg Ussniian

D¢

o

aallm ¥ [ ai [ aal a as
U mqwfwhmma?qmmﬂiummn ATUBANALATN
(Likert Scale) (Likert, 1967). Iag/'laniuun

3(&

ArAzuu TnalinnsdnseAun1saansy 5 seAu
Aa mmvumﬂﬁzgm AZWUULNAL 5 BaufunIn
AZLLLYINGL 4 ganfutiunany Azl
3 eanFLay ATIUIYINAL 2 LL@xﬂ@ﬁuﬁ@ﬂ%m
ATKUBINAL 1 ﬂﬁ/ﬂ@ﬁﬂﬁuﬁﬁ'ﬁ/ﬂ ATUIATHUY
Fldunrinnisutia 5 svdu ey nrsulana
swunT fie ﬂfam*umn‘?izgm (AniaAE 4.21-5.00)
HANTUNN (m”u@ﬁlﬂ 3.41 - 4.20) ganfulunang
(ALede 2.61 - 3.40) traniutia (A11ede 1.81-
2.60) uarzaniutiesiian (ALadn 1.00 - 1.80)
ANANAL

nauR 4 meﬁ”mmwaiﬁmﬁuﬂmmu@:
faiguanuzlunisdauaiunisiRnunnsgu
maﬂﬁﬂﬁmqmsmwmﬁ'ﬁmmLm:fmm
gugnidnludineusiie dandauniansany
InaldansmieAnnuuulanedn

(s ldudnmzd
Ineldanfiang s (descriptive statistics)
&ur AnAnd (frequency) ANFaLAY (percentage)
Alaat (mean) m'ﬁr;?ﬂzgm (minimum) A4 A
(maximum) ﬁmﬁlmmummﬂm (standard
deviation) @3UN19LATIZUNIAINNEN NS
srminesaulsfasyiumutlsmnlanisimgneyd
nnneaNyANUWLLLNRA (enter multiple regression

analysis)



NJ\J Maejo Journal of Agricultural Production 2025 7(1); 44-55 48

HANIFIAEUAZIANTOINA
TayaNUFIUAIUYARS LATHFNALATRIAN

AINNNTARLNUAT INERTnIgaulnny

al

WA (Faaay 86.70) Aangiads 54.77

3

AUN1TANEITEAL UszaNAnen (Fasay 55.40)

o

INHMAINTHADIUNINENTE (FREIAZ 77.11) Wa191
an13nluASIFaU tade 4.53 AW Nud1ludl
W.A. 2564 nansdaneliainnisdgnin

AINNIATIIUNITUGTRNNTINHATNA

=

\2@ 48,481.93 UM TunuasnaE lidayainig

a

NeamsasnAuaaY 14.22 15 v198 wudn inwaIng
Ifuteiunviniuieitnisgninmsnns g

n1sdJuAnIanIsinwasNA 1ady 0.24 1

= v o A o
dAn1gldussaunialuaiazeulunisdgndn

@AY 2.05 AW laaldunaaduyuaaaaLes
al aslla ] o = v dl
LA HAITLNBAUARATITAUAIAIY AR Y
162,783.13 U lunnuziAeaiu wudn inemIng
wellfFunisinausuinesiunInsgIunIsL Uz
Ao A < = %
NWNITNBATNA 1aRE 2.93 AFY Wn1gidngandu
auNInngueaNnindgNTu (Feuas 74.7)
IS L4 o
inwrsnsNdsraunitsallunasdgnedn
a va dld
AINNIATIIUNTUUAN N TIN AN
aay 4.51 U warlusaull w.a. 2564 inwmsng
ve v 4 . .
Iasudayatinarsifesiuninsgun1s s
NNNSINEASAA 1@an 2.53 AT Iaafufanans

anndutinnnmsy (Fesas 72.30) (Table 1)

Table 1 Results of basic characteristics of individual farmers, economy, society

(n=83)

General background Percentage X S.D.
Gender (female) 86.70 - -
Age(year) - 54.77 8.19
Education (secondary education) 55.40 - -
Marital status (married) 77.11 - -
Number of household members (number) - 4.53 1.00
Income from vegetable GAP planting (Baht) - 48,481.93 18,948.35
Size of land holding (rai) - 14.22 8.76
Size of land vegetable GAP planting (rai) - 0.24 0.03
Labor (number) - 2.05 0.82
Debt (bath) 162,783.13 175,870.59
Training of GAP standard in the last year (time) - 2.93 0.62
Membership of community savings group 747 - -
Cooperatives
Experiences in vegetable GAP planting (year) - 4.51 1.67
Received information about vegetable GAP - 2.53 0.60

planting in last year (times)
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Table 1 Results of basic characteristics of individual farmers, economy, society (n=83) (Cont.)

General background

Percentage X S.D.

Received information about vegetable GAP from

government official

72.30 - -
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49.40 MNAAU (Table 2)

Table 2 Level of knowledge in Good Agricultural Practices

(n=83)
Levels of knowledge Good Agricultural Practices Percentage
High level knowledge 36.10
Medium level knowledge 61.40
Less level knowledge 2.40

X=6.60 S.D.=1.98 Min=3 Max=10

Remarks: Level knowledge : high level 8 - 10 score, medium level 4 - 7 score , less level O - 3 score
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Table 3 Level of adoption of vegetable production on Good Agricultural Practices (GAP)

Adoption X S.D. Level
Good Agricultural Practices standard 4.39 0.61 Highest
Receiving promotion from the government 4.20 0.71 High
Motivation 4.06 0.63 High
Economy and marketing 4.20 0.59 High
Total 4.21 0.64 Highest

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 Multiple regression analysis of factors related to farmers adoption of vegetable production on

Good Agricultural Practices (GAP)

Independence variable

Dependence Variable
the adoption of vegetable production on Good

Agricultural Practices (GAP)

B t p
Age (year) -0.07 -0.66 0.51
No of family members 0.1 0.98 0.32
An Income from vegetable planting (Baht) 0.13 1.24 0.00**
Size of land holding (rai) 0.10 0.89 0.38
Labor (number) 0.05 0.42 0.68
Debt (bath) 1.22 2.11 0.04*
Training of GAP standard (time) -0.01 -0.13 0.90
Experiences in vegetable planting (year) -0.07 -0.60 0.56
knowledge in Good Agricultural Practices (Score) 0.10 0.90 0.90
Constant 3.669

R?=023(23%) F=4.460 p=0.00*

Remarks: * statistical significance relationship 0.05, ** statistical significance relationship 0.01
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Abstract

The purpose of this research was to design and build a prototype of a conveyor belt grill
system that worked semi-automatically. The optimum factors for grilled saba meat were tested: 1) the linear
speed of the fish conveyor belt (measured in meters per minute) at three levels: 0.20, 0.25, and 0.30
meters per minute (representing the duration of the grilling process of 27, 20, and 16 minutes,
respectively), and 2) the distance between the gas burner and the belt at three levels: 14, 20, and
26 cm. The test results included 1) the working capacity (measured in bodies per hour), 2) the body
temperature (°C) of the fish after grilling, 3) the moisture content of the fish after grilling (measured as
a percentage of wet base), and 4) the appearance of the fish skin after grilling. These results were to
be used in the process of preparing raw materials for the production of roasted fish curry in a jar. From
the tests, it was found that the suitable factors for the machine were a distance of 20 centimeters
between the gas burner and the belt and a linear speed of the fish belt conveyor at 0.25 meters per
minute. At these settings, the machine had a capacity of grilling 371 fish per hour (representing a
grilling duration of 20 minutes per round) or equivalent to 92.83 kg per hour. The characteristics of the
mackerel that could be obtained were as follows: Saba was cooked at a temperature of 82.38+0.85 °C
and had a moisture percentage of 33.49+£3.85 on a wet base. These characteristics catered to the
needs of entrepreneurs. By utilizing one worker, the machine could efficiently grill raw materials,
helping to reduce costs and add value to products. Considering the machine price of 1,000,000 baht,
there was a break-even point of 4 years.

Keywords: Instant food, saba fish, saba grill machine, production capacity



NJU Maejo Journal of Agricultural Production 2025 7(1); 56-66 57

unAnga

NUAREH AingszasAiieaaniuuLazaF AT RULULITTILTRE WANINIUAZINSS NI

=X [ % e a o a o o a o rd’l ] ¥ 1 < a

N4emTud® dnnsmegeviladaiwnnsandmsunandnaiidedataiuzeng laun 1) AuiFadaduang
v

gnanuaasatan 3 et Teun 0.20 0.25 waz 0.30 wmssaun® (Anuduszasinan luestaeing 27 20

LAY 16 W) BAY 2) 228EUITENINARAURILAATLAENIY 3 526U LAwA 14 20 WAL 26 LIURLNAT
ANTHNANIINARAUAD 1) AINAINI3DLA199197U (Fadadalug) 2) faunNAIlaInaInseing

[

(2eALTaiEea) 3) ANTUAIUAMAINITES (Wefidusdguden) uaz 4) Anwziiafataivdaniseng

a [ o

Lﬁfaslﬁ”lumzmunmm?‘ﬂuimqmummum‘:mummamLm”Lmﬂmﬁqmaquﬂﬂ RINNINAFDLNLIN
TRAMUNIZANUDNLATEY IALA TLLUNTLUINTAANAATLALNL 20 TIURINAT ANNIEITILA WA
ANENIUANAENLAN 0.25 lATAauIN IasiANa N1 luN1999N 371 Fasadalug (Asdluszsazingn

Turieatleeing 20 wiiisiasa) vidaanLlu 92.83 Alanfusiadalig anwauzlarusilane Welarsuzgn

I

AotgUUH 82.38+0.85 avAmaliag wafidusdaanmu 33.49+3.85 wafidudgnuidlan Nanwazmy

a9

a

ANERINITER9dtlsznaunig taeldussnuanaiuou 1 au fannsnenedngauldetwililszdnsnanuay

ansndasansunuuaziiiAmA IR URAA 9T ANFUYLIIANLATEIN 1,000,000 LW Hqndunud 4 1

AdnAtY: 89813431 Uangnuy 1Aestnatanmnus nsiennaInIsuan

89999 LA (packaged food) 17@
avnsdnFagy unnaia AN AHIUNSYLIUMS
Wazuulasanmeasingaulhidundnsoet
mmﬂugﬂLLuuﬁﬁmmmmmu Futlsgnule
azman sandedinisouanetusiiedineny
n17MUSNE (Food Intelligent Center, 2020)
udaanidu 2 UsennauanHUENITNAR LAY
AL (Figure 1) TauA 1) 81usndaunu
LU LAY UL AL (dried and shelf
stable ready-to-eat food) AnLdudndau
58.2 1afidus 1evyaf1a1uIInTauNIY
Tudsznd Usznaumae e vinswsaunuuLLILiie
(dried ready-to-eat food) (dn@21 98.0 tasFidust

YAINAAIDIUITWFRNN VUL L LA LA UL

a

De

pansuudu) doulungeglugdaesuzull

34113291 (instant noodle) @u1satiu’ls

a

Db

¥ J ¥ ‘ﬂl %
Vl,mmumﬁmmi‘wiﬂumuﬂi:mmuimim

ldidesaanAre9491917 8AM1INFRNNIULLL
@”mwuu%u (shelf-stable ready-to-eat food)
(Andau 2.0 Wefidus 1a9yarIaIIsnTaNnIL
LLU‘ULL%LL@zLLumvmwuu%u) fuenish
arnrsatiuldluguupiveslidumanunu
ATNIIDAIANITHAALA L ATUAINTD I8 115 L6
IndiAaaiessagn iilesannldussq et
A anmou A lunafiusnm 2) avmemdaum
wilEu-uguds (chilled and frozen ready-to-eat
food) Amiudndau 41.8 wlafidus 1993ar0
aunInFaun I lulssna wdadu a1misnian
NuLLEU (chilled ready-to-eat food) (Anaais
28.7 1afidus 1evyaf1a1u1IInFaunIu
LL“ﬁLﬁu-LLﬁLL%Q%\TMNm) Huenvisfidea A
QrUUNH 4-7 a9ANEALTIA ANNI0LiuSNE e
Ugzunnd 3-7 U 49Ua T UITNTANNIULT L
(frozen ready-to-eat food) (§nda14 71.3 WaFidust

m@ﬂﬂ;lj@V’WIW@’]MW?W%/@NV]’MLL‘H'Lﬁu—LL‘ﬁLLﬁﬂﬁﬂMNﬂ)



NJU | Maejo Journal of Agricultural Production 2025 7(1); 56-66 58

T
a o '

FaLALNYUUNRAINGT -18 avAgaldas Tae
1 a‘l 9; ¥ %’ [~ o ¥
daunszusunislasuinlfiduiiuds vl
a a 1 a ¥ K o’
wuanFeldauisniulald Aeatunsninm

ARIHANLAZIAT IR TDI811NT 1A LAY (4940

Chilled
ready-to-eat
food Chilled a

287% ready-t,

Uszannu 18 thaw) ananFanniuudiiu-uguds
AN TaNan lFMaINUANLYNINNINaUNg

WFaNn1UUIZIANAU (Yongpisanphob, 2022)

Shelf stable

ready-to-eat food e Instant
2.0% 2 noodles
582% 3?{: 105% Others dried
Dried and shelf stable FERESYo-cat [ ;ggg)l“‘o‘ea‘
ready-to-eat food food 84%

Ready-to-eat
cereals

Figure 1 Share of ready-to-eat food market value in Thailand (2021)

Source by Yongpisanphob (2022)

Tutl 2564 anusnFaunuilyarInan
Tutlssinatszanns 4.4 wiludruun utady
AN INFE NN VUL L U LAL LTI A9 LLE
2.6 MU ULN UaTeMNINFaUNI UL Lfu-
wtwdayarn 1.8 uiludrunnm Frunisdeeand
&ndan 15-20 e fidus yarn 354.1 Auneans
aniy (1.1 Mﬁué’mmw) (Toyal 2564) Tng
na1anandinaddnaninlunisdeeannann

andaumAniudndou 36.2 iafidus anyarn

A920NDIUTNFRUNIUNIUNA TRIAINIAD

a

anige1aInn (13.8 wWefidus) uaziuiaasuaus
(8.4 waFidus) manasy (Figure 2) 1lagann
Taqiiungsnessslunisiaenivlszniueinig
= dl a
vasaulnainiilasuudas Ineflauniuenuns
N N
wungFaginnnay msnzatusautudelsle
= [=3 [ % a % b4
Hengniafivinmliuiug asnsnguandnian

Futlszmnuls (Wongskhaluang, 2019)

China

Canada

France 6.8%

Australia

Others
202%

Netherlands

ASEAN

13.8%

USA

Figure 2 Share of Thailand’s ready-to-eat food export value by Market (2021)

Source by: Yongpisanphob (2022)



NJU Maejo Journal of Agricultural Production 2025 7(1); 56-66 59

ANAINADINITRAZALNLAAT AT
USHN AuANIgaE A1 %uﬂugﬁl’mammmi
g13agUTunnausdnaiin 1 Lm\‘fLmﬂmﬂlﬁmia
nszilas fadududaenion 3efesiinsiia
fndenisnan uwidssulymillddssavasie
ﬂagu’]ma‘uﬂ?gﬂﬂﬂﬂmmm ANN19a3Ll931
mmjﬂi:n@umﬁw%u iflesanndaannuaan
wwresdnadequnsallunisudanive 1latngs
NNTHARAINARaIN1T WialuLI9ATINIg
dusznaunisudsgdiatgnusldannsndngs
10918 lug997in U S A dedadunuuy
1399y v e Tudesiinnsifuile
Uanmusfniunistnauda A lusneusuguds
YlAnNIR LA eendasny aniaedanasi
38177 ANAa v uazitleduTa TeanARA T
#491NNNIEBLNNENEATOURINILEEN WL
miLLﬂﬁ‘gﬂﬂmmuzﬁqa?ﬁmiﬂwﬁu flama’ld
w399UARTUNITATLANNTHARASLANE W LAE
deywniinude ldarursansunuanninld
Feansausingnrinlinisaan laiusiuen sousa
nasdremaaia i uaznuilyguiadulinann
nanuazisuaindngan v lkinanlding
MuaAAATUS LI danasanislusindes
489819119 (Kanasri et al., 2014) TaaN1a9nN13Ea R
‘Emmﬁ'ﬂlﬁm:@ﬁ 100 Fiastadala vderlszannd
1,000 A5 871 (ﬁmqmﬁwmﬁl 1061%“qu)
mﬂﬁmﬂuﬁmﬁn%@gﬁﬂi:mm 25 Alanfusie
FaTus vidatszunny 250 Alansusiedu (Annan
yia9ud 10 4alus) dennedlsznaunasd
AN RN AsHALNNT LA UN T AR ludaY
ﬁ\mmuﬁ@muqu@mmw ANUUALIATLAY
A1N1T0ADUANDIANAIT AU AT
1A

wadaaiednalulaqiiu Tddnasin
matuladiduLie s uae AN ugz AN NI
LﬁN@MﬂﬁWLL@:ﬁﬁﬁﬂuﬂﬁwam Borirak (2019)

v o 4 2 F o a2t oo Y
1®quﬂ’1?@‘ﬂﬂl,l,']_l‘]_lLﬂﬁ‘@\iﬂ\uuﬂ@ﬁmﬂﬂﬂﬁﬂu&lﬁmﬁﬂ

o A Lo = a ¥ =
sruvduaaauldaassuarnzaanaq lidew
n19aelfidsvaglunuassainduiulan
Tiaunseadnmastaduunacliiniusay

\ = o o o X o2 \
aglTuunauey Waliarufauiuiiedndasla
nangvsfannlusiudmng walasumanusaulagy
MARAINNILLIUNIINANALANAS D 1ATRIFL
lasu Fadu1r0unaan N Ndana 818170879

o

NANETRA boT Paengteeresukkamai (2011)
Lavanisimuinazainaasastanyazify
dJ o a £ o =l 1
N99mIuNe Tpa s uuaIaNIUAIALS WLIN
AR LUAIAINNFAUNIA I ULULAZAIUAIIUDY
gnennu avdae luniseinanuy I ARInANNALIANL
972 TUNNTAILUAINNIAAINNTAUA LA LNIU
o = :I/ o [ :I/ a} Y o
ANLAEIUUR AT TauNTzazioan? a5y
ANNFAUNTDAIINITINITIIUBIAE NI UL
\uiladednAtymasanen lfiunzaniudngau
ARaanIn2Tesing

b2
o AR Ao

AaU N33 ATIHAINIRUsraA
4 v A4 e v
WWARANLULBASATINLATEIAULL LTS LU TN
ANUNIWAZLNTY BUUNIERTUER An1magay
TadeNuuIzand 1 nsuNansusiialanaiuy
d‘ % a o a o o
Wieldlunszusunisimsandngaudiniy
nezuaun1sNanunalalanAaussqnezin
Watun1ivuAnanwliiaanandaaniulsunns
NsnanTednani1s lulaq i ulasLNUN IR

mmmﬁ@mmﬂu@mmm

L4 ac
AUnsaluarisnng
n1saaNLUULATAIABLULSsuUTlaeg

FLNIUASILNGI
PANNITRANLULIATANTNE LA WL

ANENIUAZLNTI LALAINTDLTUAINNLTIUR
o o . v o @ .a =<
ANUNIUAALITINAUT LR ABUNILIA TIR
D & .3 P dl
sruuvaaifiuAavaun luaawieaniloym
Y 4. o d
ANNHNFAURZANNWIALAR e ld lunszuaunIg
panuNalaanAn Taei ANFAaINITANRINITLA RN

300-350 Aasatala (3,000 A58 10 F21N)



NJU Maejo Journal of Agricultural Production 2025 7(1); 56-66 60

fofu Awianiseenuuuiaiedngldaunnaes
\A3R9fl 750 x 5,200 x 2,000 iruRinAs Taed
daulsznavsing o nelusiesduuny (Figure 3)
I&wn 1) Cooling Unit, 2) #auiaaunsnien
Lmumimﬁuoﬁ”fqu, 3) Wansa wuuanIuds,
4) ANUNIUAUALLAR, 5) 3NAIATUANULAR, 6)
gAuAN HMI PLC, 7) Nefuden, 8) Nawnes, 9)
719 PLG, 10) ndaaAuANYiaalFa, 11) masly
Alida 12) Blower AAaIN1A LAz 13) aui4
Bursisn uuuvaefugaenia Aaseuuuadd
MENNITNITUTBUATEY FE ANENIUAZINTY
AUAULAA QNALANANNLEIAoaNaLARS WA
Fuaanasasavldscuulninaauguliaaiu
wlugiieenssaeguunfivazinanlunistng
At uUAILANERTUNR TdianTlinaunuaa
304 drwuiudauaulaseairoieneluuas

nmeuen Iiunasanuiauangaiouiaaunaieg

AU 12 vanansangiinaniqaia saasyuy
WigsRngnsalngaasugmuugil a1unsniliu

gruun Al 100 019 300 avAtaLEad Hginsnl

9 al

[ o

d1usunTsUfuszazialfauaranuINianIsay
wid TTeuuaNanIULLLENAINNENT 5 LNAT
(Tnueing 4 WHA3) NN 50 LIURLNAT AALAY
A4 A o~ D e Y
209LATR9AR Hrruunanifiu Teazilsznavlidqe
anANNEuAMTLNARU AR ULRIIILAE
y %4 . o % ,
wiantlu F9szuuvialualeuun (water cooling
circulation) WianT1suanLfiuionia aaviauaa
sruunaaifiuargnanssauiulliuscuuvie
daufia ward water cooling jacket (lugas
= 901 di ! < .
Tuanaudnialdlunisvaaifiu housing 194
Fauiaaunses Wetlaaiunisfia self — burning
effect vinliansnEingaaalun sl iR

TN

Figure 3 Component of conveyor belt fish grilling machine
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Figure 5 Relationship between the belt speed (meters per minute) with the Production capacity (per Hour)
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Table 1 Result of fish temperature after grilling
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NAINNIEINY (A9ALTaLTed) Fauansli Table 1

Belt speed

Fish temperature (degree celsius)

Gas nozzle distance (centimeters)

(meters per minute)

14 20 26 AVG F-test
0.20 94.73+0.75 88.89+0.84 82.35+0.92  88.66+0.84a
0.25 89.95+1.04 82.38+0.85 71.74+£0.75  81.36+0.88b *
0.30 88.51+0.72 69.64+1.31 67.63+x1.17  75.26+1.07c
AVG 91.06£0.84a  80.31+1.00b  73.91+0.95c
F-test *

Remarks: * = Significant difference at probability level 0.05

F test with Gas nozzle distance (centimeters) is 2510.530, F test with Belt speed (meters per minute) is 1501.795.

R squared = 0.991 (Adjust R squared = 0.990)
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Table 2 Result of fish moisture content after grilling
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Belt speed

Moisture content (%w.b.)

Gas nozzle distance (centimeters)

(meters per minute)

14 26 AVG F-test
0.20 38.41£3.85 38.55+1.44 30.96£6.41  35.97+3.90a
0.25 36.65+3.97 33.49+3.14 18.31£4.22  29.49+3.78b *
0.30 37.96%1.62 20.20£2.17 19.68+£2.62  25.95+2.14b
AVG 37.68+£3.15a  30.75x2.25b  22.99+4.42c

F-test

Remarks: * = Significant difference at probability level 0.05

F test with Gas nozzle distance (centimeters) is 25.194, F test with Belt speed (meters per minute) is 12.063.

R squared = 0.839 (Adjust R squared = 0.767)
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Table 3 Result of appearance of fish skin after grilling

Belt speed

(meters per

Appearance of fish skin after grilling

Gas nozzle distance (centimeters)

20 26
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Figure 7 (a) Required characteristics of Cooked Saba and (b) Cooked Saba with a burnt surface
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Abstract

Chili (Capsicum annum L.) is an economically significant product that pests have an impact
on yield and quality. Consequently, this research aims to examine the application of smart farm
technology combined with plant extract as a bio-attractant against Solanum Fruit Fly to enhance chili
yield. The experiment was carried out in a Split plot in a Randomized Complete Block Design with
three replications. There were two main plots: 1) smart farm system plots and 2) watering hose plots,
and five subplots of plant extract as bio-attractant baits: 1) control (distilled water), 2) basil extract,
3) ripe chili fruit extract, 4) basil extract and black pepper extract, and 5) ripe chili fruit extract and
black pepper extract. According to the investigation's findings, basil extract and black pepper extract
were the greatest attractants that attracted Bactrocera latifrons (72.14 insects/trap/day), significantly
different from other methods. The average height and shrub size of chili irrigated with smart farm
systems were 74.00 and 65.46 cm, compared to 71.63 and 61.23 cm for chili irrigated with conventional
irrigation systems. The yield of chili from smart farm systems combined with ripe chili fruit extract and
black pepper extract was 2,740.33 kg per rai, which was a highly significant difference from the yield
of chili from conventional systems, which was only 2,415.00 kg per rai. The calculated break-even
point was 148.60 kg.

Keywords: Chili, solanum fruit fly, smart farm system
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Figure 1 Layout of Split-plot in RCBD which main plot (A1:

smart farm system with traps, A2: watering

hose) and subplot (b1: control, b2: basil extract, b3: ripe chili extract, b4: Basil extract and black

pepper extract and b5: Ripe chili fruit extract and black pepper extract) and A = sprinkler
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(Hanafi et al., 2021) hazA1ATNTWIUAINIA
AN91 40 wWafdus nefamdudiannatawlag
U 1 Fi lanzdauud aainiuua lidunlas

Mdszuuannmnisy (Figure 2)

Figure 2 Smart farm system in chili plots using (2A) Control circuit (2B) Air humidity sensor and

(2C) Soil moisture sensor
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Figure 3 Setting up traps (3A) to evaluate plant extracts as bio-attractant-baits against Solanum Fruit

Fly in chili plots, (3B) Solanum Fruit Fly in traps and (3C) Solanum Fruit Fly (Bactrocera latifrons)
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(Table 1)

Table 1 The average height and shrub size of Chili plants irrigated with smart farm systems and watering

hose

Irrigation systems

Average height (cm)

Shrub size (cm)

Smart farm system 74.00 a 65.46 a
watering hose 71.63 b 61.23 b
F-test * -

C.V. 7.07% 14.23%

Remarks: **significant difference at probability level < 0.001
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Figure 4 The percentage of mortality and average value of the attracted Solanum fruit flies (Bactrocera

latifrons) in the traps of different plant extracts
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Table 2 The Chili yield harvested from the application of a smart farm system and watering hose in

combination with the use of various plant extracts as bio-attractant-baits against Solanum Fruit

Fly (Bactrocera latifrons)

Lists

Chili yield (kg/rai)

Irrigation system (A) Mean for

Plant extract (B) Smart farm  Watering hose each plant

system extract (B)

Water (control) 2,454.67e 2,173.00i 2,313.83e

Basil extract 2,494.33d 2,252.33h 2,373.33d

Ripe chili fruit extract 2,561.67¢c 2,314.33g 2,438.00c

Basil extract and black pepper extract 2,606.00b 2,337.67g 2,471.83b

Ripe chili fruit extract and black pepper extract 2,740.33a 2,415.00f 2,577.67a
Mean for each Irrigation system (A) 2,571.14a 2,298.47b

Grand mean = 2,434.93
F-test A= *, F-test B= **, F-test A*B=**

Remarks: **significant difference at probability level (p < 0.001), *significant difference at probability level (p < 0.05)

" Different letters indicate significant difference between treatments in the same environmental condition analyzed

by DMRT (p < 0.01), C.V. (A) = 15.35%, C.V. (B) = 10.09%
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Abstract

A chrysanthemum breeding for year-round production in Thailand was conducted. In this
study five chrysanthemum genotypes were used, including one genotype that could flowering in long
day condition (PI), and four genotypes that could not flowering in long day condition (PS1, PS2, PS3,
PS4). The reciprocal crosses between Pl group and PS group were done. The result showed that the
crosses between Pl x PS2 showed the highest embryo regenerated percentage (46%) while the
crosses between PS4 x Pl showed the lowest embryo regenerated percentage (6%). The reciprocal
crosses showed that the using Pl as female parent gave higher embryo regenerated percentage than
used as male parent. The investigation of flowering traits of offspring found that only sixty-one (61)
genotypes from two hundred one (201) could flowering in long day condition in both on-season and
off-season growing. The PS4 x Pl showed the highest flowering percentage (66.7%) whereas the PS3 x
Pl showed the lowest flowering percentage (12.5%). From this study, nine offspring genotypes which
could flowering in long-day condition with good performance in flower and plant characteristics for
commercial purpose can be selected. In addition, three genotypes B1, B2 and E1 showed good
performance earliest-flowering (70 day after transplanting)

Keywords: Chrysanthemum, reciprocal cross, long-day, flowering
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Table 1 Flower characteristics and number of days from transplanting to flowering of chrysanthemums

Number of days from transplanting to flowering

Flower characteristics (days)
Genotype On-season Off-season
Flower Flower Flower Flower Flower
Color
characteristics bud blooming bud blooming
Pl Decorative type Yellow 36.19 81.69 23.10 7777
PS1 Anemone type Yellow 47.25 119.00 - -
pPS2 Single type Red 33.11 102.20 30.31 -
PS3 Single type Red with 35.00 - 28.91 -
yellow tip

PS4 Decorative type Pink 24.50 - 35.00 -

Remarks: PI=genotype that could flowering in long day condition, PS=genotype that could not flowering in long day condition



NJU | Maejo Journal of Agricultural Production 2025 7(1); 79-89 84

Figure 1 Flower characteristics of parents used in this experiment: (A) PI, (B) PS1, (C) PS2, (D) PS3, (E) PS4
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Figure 3 Flowering ability of offspring under long-day conditions in on-season and off-season growing.

Different letters indicate differences of percentage at p < 0.05 by Duncan’s Multiple Range

Test (DMRT)

NIARLABNANLRUSYNNANATARLAGN
lanzareRusiafuazimuaaanaie g
an1wiuena (uenggign) iuman dedniden
mﬂﬁuﬁﬁmmmmﬁmimum?ﬂ@unu@ﬂqr;;] WU
mﬂﬂﬁuﬁf@ﬂmmﬁ;mmmﬁwLLmzﬁwmmm@ﬂ

'8

TAHAaUIN 61 el ANiaune 201 @1ewug
(Table 2) Tnaidl 28 anaWug Naanuiulsanysnl
A o a a . 2 o oA o
TiRdnwuznlnf (Figure 4) aARLAANANTITUY
W aaRunAAN N za N I unTHAREIN1TAN
i Adduntlanlud Anwoicginsenananasny
wazldrzazinanlunisaiiaunaswmuin1nen
Tdunu Fensuamuyanndludszinalng
anulugjineasnstanlgnaandang Wae was
AN (Sammayo and Adthalungrong, 2020)
Ao A= o oA o caaa o \
UIRBURIAARAN AN UEAHAGULAN AT

a 1 a ¥ o =
AINLAN L A4 BACTNWN TN sznauiuniei

Snnizgnseneniiaseny Telduau 9 4
Wug Usznausag anaug A1 A2 A3 B1 B2 C1
C2 D1 waz E1 (Figure 5) Taannanawuginay
AANLLL decorative type gnidi A2, A3 LAy B1
finAuABNTANAINANEITMINg decorative type
WAy single type lugnaWug B2 C2 uaz D1
SNHUzAIeNALANUANANNAINAN LR
Trunaufidduunsuazlanandudivaes il
weyasniUgnidunisindauluefgnlesiulow

'8

UL hexaploid N3E1ENEARNEUZNIINLE

9

nesnasliiduldanungueanuing 1wl
arusnAmanansusiazlsngluiugnls
(Krasaechai, 1992) At lugnan Pl x PS4 {lu

] S A o = Sy oy
NNINANTENINABNAMABITLTNYTIGNNANT 16
= o a A ¥
fnanszarudnaecdsing o InolAdn auwidy
TUNEDY LAZUI

Table 2 Number of hybrids that can flower under long-day conditions

Hybrids Number (plants)
Pl x PS1 5
Pl x PS2 17
PS2 x Pl 9
Pl x PS3 12
PS3 x PI 4
Pl x PS4 10
PS4 x Pl 4
Total 61




NJ\J Maejo Journal of Agricultural Production 2025 7(1); 79-89 87

Figure 4 Flower characteristics of hybrids that can complete flowering under long-day conditions:

PIXPS2 (A-G), PS2xPI (H-J), PIXPS3 (K-N), PS3xP| (O-P), PIxPS4 (Q-X), PS4xPI (Y), PIxPS1

(Z-b). Bar =1 cm

Figure 5 The selected hybrids with good comprehensive flower characteristics for commercial

production: PIXPS2 (A), PS2xPI (B), PIxPS3 (C), PS3xPI (D), PIxPS4 (E). Bar = 1 cm
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Abstract

This research aimed to: 1) Study the basic personal, economic, and social characteristics of
members of the community rice center group. 2) Examine the level of knowledge and practices of
community rice center group members in rice seed production. 3) Investigate the factors affecting the
practices in rice seed production of community rice center group members. 4) Explore the problems,
obstacles, and recommendations in rice seed production of community rice center group members.
The sample consisted of community rice center group members in Hang Dong district, Chiang Mai
province, obtained by random sampling totaling 190 individuals. Data were collected using a
questionnaire with a 95% reliability level. The statistics used for data analysis were descriptive statistics
and inferential statistics, which included selective regression analysis. The duration of the research
was in the year 2023.

The study found that most members of the community rice center group were male, with an
average age of 66.30 years, married, and had completed primary education. The average number of
members in a household was 3, with an average of 2 persons working on rice seed production. The
average income from rice seed production was 41,047 Baht per year, with other incomes averaging
33,016 Baht per year. The average land area for rice seed production was 6.97 acres. On average,
members received information 2.8 times per month, attended training once a month, and had been
members of the community rice center for 9 years. The average level of knowledge on rice seed
production was found to be low, while the average practice of rice seed production following the rice
seed production process of the community rice center group members was at a moderate level. There
were three variables affecting the rice seed production of community rice center group members,
namely income from rice seed production, area for rice seed production, and knowledge in rice seed

production, which were significantly correlated at the 0.01 and 0.05 level, accounting for 18.8% of the
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variation in the dependent variable. The problems encountered were insufficient water systems, issues
with harvesting and reducing moisture in rice seeds. Community rice center members suggested that
responsible agencies should plan the allocation of irrigation water to meet the needs of cultivation, and
support various agricultural equipment, especially for reducing the moisture content of rice seeds.

Keywords: Rice seeds, community rice center, rice seed production, practice
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Table 1 Basic personal, economic, and social information of community rice center members

(n=190)
Basic personal, economic and social information Research results
sex Male
Age (years) 66.30
Status Marital status
Education level Elementary level
Number of family members (people) 3
Number of workers in seed production (people) 2
Average seed production income (baht/year) 41,047
Average income other than seed production (baht/year) 33,016
Seed production area (rai) 6.97
Awareness of news regarding seed production (times/month) 2.8
Attending training on seed production (times/month) 1
Period of membership of the Community Rice Center (years) 9
szAuANSIREaRuNIsRARNE AN UEEa wanugiaeg luszaunn Andufesas 31.1
m@mmﬂm%nna‘:uguﬁ'ﬁqqumu LL@zmm%ﬂﬂ@;u@uﬁ’ﬁ’)‘gumuﬁ@ZﬁUﬁmui
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Fnat 19898 ENNg ARt T ugw gl Anluiatay 10.0 Lﬁ@mﬁﬂmmuummi’f’wm
srfuAufiREa TN THARmE auginaeg T 18 danudn andniaudiade 8.25 Azuwn Tt
seauies Andufatay 58.9 189AINIANTN &il’ﬂzgm@gj‘ﬁ 2 AZUUU Lazgadn 17 AzLUY (Table 2)
nauAuTEuaudsrfuAuiRaTunsuan
Table 2 Knowledge level of rice seed production of members of community rice center group
(n=190)
Knowledge level Number (people) percentage
high 59 31.1
moderate 19 10.0
low 112 58.9
X=8.25 Min—Max = 2-17 S.D.=5.282
maUjiRlumsuAmasanuganmunszuIung 3.37 %q@gfl,u@xﬁuﬂmﬂm\i Tnadsaazigannis
HARNRAWUGIND HARLNAANUET1IMNNNTELIUNTHAANA AN LS
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WAANUFLIIAINNTEUIUNITNAALNAANUGEN (Table 3)

2B9ANITNVIANNTNN M AUTT 1N TV



NJ\J Maejo Journal of Agricultural Production 2025 7(1): 90-100 96

Table 3 Rice seed production practices according to the rice seed production process of members

of the community rice center group in Hang Dong district. Chiang Mai province

(n=190)
Rice seed production process X S.D. Description
Soil preparation 3.90 0.44 High
Seed preparation and planting 3.97 0.45 High
Control and elimination of weeds 3.12 0.44 Moderate
Fertilization 3.10 0.45 Moderate
Withdrawal of contamination 1.70 0.53 low
Prevention of insect diseases and rice pests 3.78 0.43 High
Rice Seed Harvesting 3.03 0.28 Moderate
Eduction of rice seed moisture 3.99 0.37 High
Cleaning and reducing rice seed moisture 3.72 0.34 High
Total 3.37 0.41 3.37
aqainan1sU)URAINNTEUIUNITHAR ¥Wugdn (.003) BeflanuduiusasnedivtudAny

(=3 a d v a 4 < v I ]
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FalANdNRUsat NNUE N ATYN AT AN T AL

ATNNITUIWNITHARLNAAN UL UDIANITN e 1o % -

: 0.01 FaLLFRATLVINNA AAINITORBLNEIAINN LT

NANALL TN TUE NN AN1IAT 9T ATl o . “ o o
UECH . AuressaulsnuvranisUfiRnnnszuaunis
Fauquianum 3 sawils Taenfusouwlsnina o e ew - o
HRAWNARNUTT10TD9aN T NNgNAUTI TN
Nauan 2 sauls Teun seldainnisnamuan

. lafaans 18.8 daulivaaieans 81.2 udndna
WUEI9 (.024) TelpauduRusasinalTaddny . d
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NADANIZAU 0.05 LazANNFIUN1TNARLNER

Table 4 Factors related to rice seed production practices of members of the community rice center

group in Hang Dong district Chiang Mai province

(n=190)
Dependent variables
Independent variables Factors related to rice seed production practices
B t p-value
SEX -.005 -.190 .850
AGE .003 1.143 255

STAT -.004 -.123 .902
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Table 4 Factors related to rice seed production practices of members of the community rice center

group in Hang Dong District Chiang Mai province (Cont.)

(n=190)

Dependent variables

Independent variables

Factors related to rice seed production practices

B t p-value
EDU 054 1.110 269
MEM 012 1.283 201
LAB -.017 -783 435
INC_SEED 1.715E-6 2.284 024
INCOME 7.757E-7 1.891 .060
AREA -.011 -3.202 002"
INFO -.010 -787 433
TRAIN 027 1.101 272
LENGHT .000 -319 750
KNOW .009 3.054 003"

R*=0.188 (18.8%) F=3.138 p-value=0.000°

Remarks : * Statistically significant level at 0.05 and ** Statistically significant level at 0.01
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Appropiate Grinding of Low Grade Longan Fruit for Feedstuff
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Abstract

Longan fruits classified as Grade C are nearly valueless and are classified as low grade longan,
are usually oven dried and ground for use as animal feed raw materials to add value to the agricultural
product and reduce waste from the process. As longan is an agricultural product that contains high
sugar, containing high sugar, the multi-purpose hammer mill currently used in animal feed plants is
incapablean. In this research, the main objective was to study the grinding of low-grade whole-shelled
dried longan by using a meat grinder. The trial consisted of testing grinding speed at 5 levels: 300 350
400 450 and 500 revolutions per minute (rpm) and 3 feeding rates: 5.08 5.91 and 6.92 kg/hour which
were consistent with the feeding speed of 4 6 and 8 rpm, respectively. Grinding was done in two rounds:
initial coarse grinding using 12 mm die size, then followed by fine grinding at 4.5 mm die size. Results
showed that when the cost of grinding energy was taken into account, the grinding speed of 400 rpm
and feeding rate of 6.92 kg/hr (at feeding speed of 8 rpm) were recommended. Low grade whole-shelled
dried longan fruits were found to contain higher water-soluble carbohydrates (nitrogen-free extracts,
NFE) and fiber, which could be stored at room temperature for at least 3 months with minimal changes
in microorganism content and without any detection of fungal presence. These findings showed that low

grade longan fruits have the potential to be safely utilized as animal feedstuff.

Keywords: Value added, agricultural waste, grinding, animal feed
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Figure 1 Grades of commercial longan
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Table 1 Grinding performanc of a meat mincer ground degraded and dried whole longan fruit

Die dia. Feed rate Capacity Efficiency  Accumulattion Energy used
(mm) (kg.hr™) (kg.hr™) (%) (%) (kW.hr)
14 23.68 19.69 83.124 16.876 0.0079
8 20.93 12.12 57.884 42.116 0.0089
4 N/A N/A 8.64 91.36 N/A
14 &4 9.375 5.96 63.592 36.408 0.02

Remarks: N/A means the grinding process was overloaded.
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Figure 2 The characteristics of dried degraded whole longan fruit when grinding passed through dies

of 14 8 4 and 14&4 mm
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\Weald sjia uazanawiu (Figure 3B waz 3D)

L

40

(B) Side view

(D) Assembled machine

Figure 3 Exploded views (A-D) of the mincing machine with an electric motor

Remarks: 1. Machine base and motor platen; 2. 2.27 kW electric motor, 3 phase; 3. Material inlet; 4. Material outlet 5. Mincing
machine; 6. Driven shaft; 7. 36-teeth driven sprockets; 8. 16-teeth driving sprockets; 9. 3-inch driven pulley;
10. 3-inch driving pulley
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Table 2 Effect of mincing speed on mincing performance at the feeding rates of 5.08-6.92 kg.hr'1

Speed Efficiency (%) Effectiveness Capacity Accumulation Energy Ground
(rpm) (%) (kg/hr) (%) Used size (mm)
(kW.hr)
300 80.19+2.14a  73.89+2.19a  4.34+0.52a  19.81+2.14a  0.13+0.02a 2.71+0.06
350 81.79+1.42b  74.96+1.07ab 4.51+£0.53ab 18.21£1.42b  0.14+0.02b 2.71+0.10
400 82.10£1.33bc  74.49+1.96ab 4.69+0.65bc 17.90+1.32bc 0.15+0.02c  2.68+0.12
450 83.24+1.56c  76.28+2.08b  4.69+0.87c  16.76x1.56c  0.15+0.03c 2.62+0.17
500 83.31£1.48c  76.06+1.80b 4.88+0.74c  16.69+1.48c  0.16+0.03d 2.68+0.15

Remarks: Means in the same column followed by the same letter are not significantly different (o < 0.05)

Table 3 Effect of feeding rate on mincing performance at the grinding speeds of 300-500 rpm

Feed Efficiency Effective- Capacity Accumulation Energy Used Ground
rate (%) ness (%) (kg/hr) (%) (kW.hr) size (mm)
(kg.hr™)

5.08 81.61£2.53  74.72+2.49 3.96+0.18a 18.39+2.53 0.17+0.02a 2.70+0.11
5.91 82.21£1.62  74.96+1.68 4.67+0.36b  17.79+1.62 0.15+0.01b 2.70+0.10
6.92 82.56+1.45  75.74+1.66 5.39+0.46c 17.44+1.45 0.13+£0.01c 2.66+0.16

Remarks: Means in the same column followed by the same letter are not significantly different (o < 0.05)
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Figure 4 A plot of main effect (feed rate) on mincing performance
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Table 4 Chemical composition, energy, and nitrogen-free extract (NFE) of dried degraded whole longan

fruit compared to other animal feedstuffs (% air dry)

Chemical composition/Energy Dried Whole Longan seed Corn Broken
Longan Fruit kernel rice

price (Baht/kg) N/A N/A 11.91 14.00
Dry matter (%) 88.81 88.44 90.00 89.23
Ash (%) 4.45 1.64 1.3 0.7
Crude protein (%) 6.58 7.08 8 8
Fiber (%) 18.73 5.14 2.5 1
Ether extract (%) 0.61 2.45 4 0.9
Nitrogen Free Extract (NFE) (%) 58.44 7213 74.2 78.63
Metabolizable energy in poultary 2,675.92 3,546.55 3,370 3,500
(cal/g)
Gross energy (cal/g) 3,729.65 4,436.52 - -
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Table 5 Total count of microorganisms on PCA and PDA media cultured by spread plate technique

Date Month Microrganisms SD Microrganisms SD
on PCA on PDA
(CFU/qg) (CFU/g)
May 7, 2020 0 2.75x10° 1.15x10° 7.13x 10% 1.36 x 10°
Jun 8, 2020 1 1.53 x 10° 1.53 x 10° 1.38 x 10°b 2.02x10°
Aug 7, 2020 3 3.57x10° 8.50 x 10° 1.47 x 10° 2.08x 10°

Remarks: Fungal growth not found on PCA and PDA media

Means in the same column followed by the same letter are not significantly different (p < 0.05)
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Abstract

The objectives of the study were to investigate: 1) personal, economics, and social factors
2) components of being an agro-tourism 3) community potential 4) community needs towards the
development of agro-tourism attractions as a guideline 5) problems and obstacles. This research was
quantitative research by using a statistical package to analyze the data.

The results found that personal factors most were female, 53.68 percent, with age between
34-54 years old, and had education at the secondary level at 45.96 percent. Basic economic factors
included the average agricultural income was 104,372.63 baht, and average agricultural expenditure
was 53,124.07 baht. The number of household members, agricultural area land ownership and financial
resources, while social factors included group integration, exposure to information via online media
65.26 percent. Needs to participate in agro-tourism development projects were 62.81 percent. Tourist
attraction components included attractiveness and beauty, access to tourist attractions, facilities ability
to support and tourism activities with a moderate level of opinion. Community potential included service,
support, service provision, and attraction with a moderate level of readiness. The needs for developing
agricultural tourism guideline included product displays and demonstration plots, tourists participate in
activities, allowing tourists to stay overnight in the village, training on new agricultural knowledge and
local knowledge, sales of agricultural products and providing opportunities for agribusiness with a high
level of demand. The results of the hypothesis testing found that exposure to information, needs to join
the project, components of agricultural tourism attractions and community potential related to the need
of guidelines for developing agro-tourism attraction at the significance level of 0.01. Problems and
obstacles were community participation.

Keywords: guidelines, development, agro-tourism, Kamphaeng Phet
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Table 1 Opinion components of agro-tourism

Components of agro-tourism X S.D Level of opinion
Attractiveness and beauty of the community 2.26 0.56 Moderate
Access to attractions 2.29 0.50 Moderate
Community facilities 214 0.62 Moderate
The ability to accommodate tourists 2.07 0.67 Moderate
Tourism activities 2.08 0.69 Moderate
Total 217 0.52 Moderate
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Table 2 Readiness potential of the community
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Potential of the community X S.D Level of readiness
Management potential 2.30 0.51 Moderate
Support potential 2.31 0.52 Moderate
Service potential 2.20 0.58 Moderate
Attraction potential 2.22 0.57 Moderate

Total 2.25 0.49 Moderate
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Table 3 Need approaches the development of agro- Tourism

Approaches the development of agro -Tourism X S.D Level of needs

Product display format and demo plots 247 0.55 High

Tourists to participate activities in a short period of 2.32 0.58 Moderate

time

Tourists stay in the village 2.27 0.69 Moderate

Training educates new agricultural knowledge 2.40 0.60 High

about local wisdom

Distribution of agricultural products 2.48 0.54 High

Provide avenues for agribusiness 2.45 0.61 High
Total 2.40 0.50 High
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Table 4 Relationship of development of agro-tourism in Nong Khla subdistrict, Sai Ngam district,

Kamphaeng Phet province

Factors Relationship of development of agro-tourism
x? p - value Significance

Media exposure 31.368" 0.000 Sig.

Requirement to join the project 6.842" 0.033 Sig.

Components of agro-tourism 87.581" 0.000 Sig.

Potential of the community 150.488" 0.000 Sig.

Remarks: **Significance level at 0.01
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Abstract

This research investigated the effects of five different drying methods (namely sun drying for
3 days, solar drying for 3 and 7 days, and hot air oven drying for 3 and 12 hrs) on the residual cyanide
content and physicochemical properties of cassava flour from the Rayong 11 variety. The results show
that sun drying was a highly effective method, with a cyanide reduction rate of 96.75%. This effectiveness
is attributed to the prolonged enzymatic reaction time, allowing the linamarase enzyme to facilitate
the hydrolysis of cyanogenic glycoside into cyanohydrin and free cyanide, compared to other drying
methods. However, the color parameter, specifically the lightness (L*), of the five samples of cassava
flour dried using different methods ranged from 93.80+0.05to 97.17+0.12. The lightness (L*) decreased,
while redness (a*) and yellowness (b*) significantly increased with a statistical significance level
(b < 0.05) as the drying duration increased. Cassava flour dried in the solar dryer for 3 days exhibited
the highest peak viscosity (219+1.4 RVU), while cassava flour dried in the solar dryer for 7 days exhibited
the highest water absorption (2.12+0.04 g/g dry weight). The cassava flour produced by all five methods
had moisture content within the standard limit for cassava products, not exceeding 14.0% by dry weight
and the water activity was lower than 0.6. The data from the studies indicates that it is possible to
produce low-cyanide cassava flour from bitter cassava by sun drying or solar drying, which can be used
as a database for future studies.

Keywords: Cassava flour, cyanide, physicochemical
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Table 1 Color, moisture content, and cyanide content of fresh cassava root

Sample Color Moisture Cyanide content
Fresh cassava L* a* b* content (%) (mg/kg dry weight)
root 93.74+4.08  -1.09+0.39 13.95+5.04  65.88+0.71 1,297.20+54.09

Remarks: Mean values are the mean + SD
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Table 2 Drying temperature and percentage yield of cassava flour prepared by different drying methods

Method of drying Temperature % Yield
Sun-drying, 3 days 28-40 °C 30.10+0.40°
Solar dryer, 3 days 32-60 °C 31.15+1.25"
Solar dryer, 7 days 32-60 °C 22.94+0.96°
Hot air oven, 3 hr. 5042 °C 33.79+0.79°
Hot air oven, 12 hr. 50+2 °C 23.38+0.70°

Remarks: Mean values within columns with different superscripts are significantly different (o < 0.05).

Mean values are the mean + SD
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Figure 1 Appearance of dried cassava and cassava flour prepared by different drying methods
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Table 3 Color of cassava flour prepared by different drying methods
Drying methods color
L* a* b*
Sun-drying, 3 days 96.32+0.45" 0.23+0.02° 6.67+0.09°
Solar dryer, 3 days 97.17+0.12° -0.67+0.03° 7.3140.12°
Solar dryer, 7 days 93.80+0.05" 0.57+0.06" 7.76£0.15°
Hot air oven, 3 hr. 96.95+0.06° -0.92+0.01° 9.67+0.08°
Hot air oven, 12 hr. 95.50+0.03° -0.34+0.03° 7.35+0.08°

Remarks: Mean values within columns with different superscripts are significantly different (o < 0.05).

Mean values are the mean + SD
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Table 4 Moisture content, water activity, and water absorption of cassava flour prepared by different

drying methods

Moisture content a, Water absorption
Drying methods

(%) (g/g dry weight)
Sun-drying, 3 days 9.24+0.04° 0.4897+0.0031° 1.51+0.09°
Solar dryer, 3 days 6.43+0.12° 0.3510+0.0098"° 1.49+0.04°
Solar dryer, 7 days 6.84+0.08° 0.4583+0.0038" 2.12+0.04°
Hot air oven, 3 hr. 7.46+0.02° 0.4037+0.0091° 1.77+0.05°
Hot air oven, 12 hr. 7.59+0.03° 0.3533+0.0046° 1.71+0.10°

Remarks: Mean values within columns with different superscripts are significantly different (o < 0.05).

Mean values are the mean + SD
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Table 5 Cyanide contents and percentage reduction of cyanide in cassava flour prepared by different

drying methods compared to fresh cassava root
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Cyanide contents (mg/kg dry weight)

*Cyanide reduction (%)

Sun-drying, 3 days 42.20+0.86° 96.75
Solar dryer, 3 days 178.78+0.44° 86.28
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Hot air oven, 3 hr. 199.55+0.43° 84.62
Hot air oven, 12 hr. 172.01+0.04° 86.74

Remarks: Means within columns with different superscripts are significantly different (o < 0.05)

Mean values are the mean + SD

* Compare with cyanide content in fresh cassava root 1,297.20£54.09 mg/kg dry weight
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Abstract

The objectives of this research were to study beef cattle production management of farmers;
farmers' knowledge about quality fattening cattle production; and problems in quality fattening cattle
production by the beef cattle raising community enterprise farmers in Sichon District, Nakhon Si Thammarat
Province. This research was a survey research. The study population was 178 beef cattle raising community
enterprise farmers in Sichon District, Nakhon Si Thammarat Province, who were registered with the Livestock
Department in 2020. The sample size of 123 farmers was determined using the Taro Yamane formula with
an error value of 0.05. A simple random sampling technique was used based on the proportions of each
community enterprise. Data were collected through an interview form and analyzed using descriptive
statistics, including frequency distribution, percentage, minimum, maximum, mean, standard deviation, and
ranking. The investigation showed that most farmers raised female hybrid beef cattle and produced calves
on their farms. Farmers had an average experience of 15.06 years in raising beef cattle. They fed their beef
cattle with concentrated feed and let them graze on pasture forage. Vaccination and deworming were
performed by the livestock officers. The beef cattle, both male and female, were sold as whole cows to other
farmers. Farmers had the highest level of knowledge about producing quality fattening cattle in terms of
cattle feed, while they had the lowest level of knowledge about the quality fattening cattle market. Farmers
faced the most serious problem with Quality cattle breeds, while disease control was their least difficult problem.

Keywords: Beef cattle raising community enterprise, beef cattle raising, quality fattening cattle
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Table 2 Problems in producing quality cattle in 5 aspects

(n=123)
The level of farmers’opinions
(5) (4) (3) (2) (1) Mean S.D.
Problems Number Number Number Number Number
of farmer of farmer of farmer  of farmer of farmer
(%) (%) (%) (%) (%)
1. Cattle breed 62 49 12 341  0.663
(Brahman) (50.4) (39.8) (9.8)
2. Marketing 1 a5 74 3 336 0545
(Contacting merchants) ~ (0.8) (36.6) (60.2) (2.9)
3. Management of raising 21 84 18 3.02 0.565
(3 months) (17.1) (68.3) (14.6)
4. Cattle feed 11 87 24 1 288 0.552
(Mainly rough + (8.9) (70.7) (19.5) (0.8)
supplementary)
5. Control and 16 57 48 2 271 0.710
prevention of cattle (13.0) (46.3) (39.0) (1.6)
disease

(Observing and

monitoring)
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Figure 1 Management conditions for beef cattle raising
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Abstract

Nitrogen is an important element needed for all stages of plant growth. Determining leaf nitrogen
accumulation can be used as an indicator to identify plant health. The objectives of this study were to
clarify the influence of time and frequency of fertilizer application on leaf nitrogen content in Dendrobium
Sonia ‘Earsakul’ and to evaluate the amount of nitrogen content in the orchid leaves by measuring the
color and reflectivity in visible light using multivariate analysis. This is a fast, low cost and easy-to-
implement method. The completely randomized design involved five fertilizer application treatments
i.e., 1) control treatment (spray only water) 2) fertilizer application in the morning once a week 3) fertilizer
application in the morning twice a week 4) fertilizer application in the evening once a week and
5) fertilizer application in the evening twice a week, consecutively for nine months. All five treatments
resulted in a sample population with differences in leaf nitrogen content in the range of 0.89-2.76% dry
weight. The fertilizer application twice a week in the evening enhanced the maximum amount of leaf
nitrogen content and the highest leaf greenness values. The best prediction model including the
reflectance values range of 400-700 nm spectrum, corrected data by the Standard Normal Variate (SNV)
method and combined with the L*, a*, b* gloss values, and the leaf greenness demonstrated a high prediction
accuracy with the R, of 0.9000 and RMSEP of 0.1849% dry weight. The values are considered a high
prediction and it is possible to apply for determination of leaf nitrogen contents without destroying the sample.

Keywords: Dendrobium orchid, nutrient, prediction, non-destructive
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Figure 1 Leaf chlorophyll and color measurement: (a) SPAD-502 chlorophyll meter and measuring

positions (b) Color spectrophotometer and measuring positions
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Table 1 Change in leaf nitrogen content of Dendrobium orchids as affected by fertilizer application for

9 months
Number of Nitrogen content (%dry weight)
Treatment
samples Minimum Maximum Average £ SD
No fertilizer 30 0.89 1.62 1.22 +0.20°
Fertilizer once a week in the
30 1.68 2.24 1.89 £0.12°
morning
Fertilizer twice a week in the b
. 30 1.90 2.49 217 +0.15
morning
Fertilizer once a week in the
30 1.75 2.30 1.94 £0.12°
evening
Fertilizer twice a week in the
30 1.91 2.76 2.36 + 0.23°

evening

Remarks: Average + Standard deviation with the different letters in the same column was significant at p < 0.05 by Duncan’s

multiple range test (DMRT)
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wasliijandaeldauas 9 waw innsdn
AT udaeiATes Chlorophyll meters §14
SPAD-502 (Konika Minolta, Japan) 14 lumA1 i
7l 3 9nluas 6 qnuaznAean nudnsile
Tugaafiu 2 afasadianildanaouideqly

anndn1sbidleludagnanda 2 asssiedland

] o

warni19bitleludaanandy 1 afesadlnni

'
aa = ' o

WAL UANFANNAUNI9ATH TIHANRALLANT

63.28, 61.03 kAT 61.15 ANAAL daun3 il
Tudaanadn 1 Afssiadilanif GellAnaanuden
lutadaies 58.42 wuansneiunisliie

Tugaainandu 1 afsadlnni uaznisliily

(% (%
a o

2 pfasadUanvivistaaanduazifiy (Table 2)

|
A =

= % v QJdI
uazilaWansunAuldanluaesiundas 1

1= Y +| A 1 1 =
VLNNﬂ']ﬂM gifluaan 9 InauNLN ANANNEa LY

I o

a = A =< = '
HALDANE 'ﬂﬂm@qﬁlﬁﬂ’]ﬂ‘u 46.44 TIHAINNLLEANF

NIADAAUNANININUG RAAARDINUNAUD

a v

N9 RAAREILATEY Spectro-guide sphere gloss

' ' o

ANUI ANAINEGN (L) WinAy 40.51 AN LTen

(@) winf -9.51 havAN@uaed (b) windu 21.85

o o

(Table 2) TILANFANIDLN1IN WU RN AUNINATA

o = - 1 1 v v
NUNNNIN LNURLLASRATHNITOLNLANIN SLUﬂ@QﬂVLN
AN Y ve 4 o S o = ) = -
VIVLNVLW?Uﬂ‘ﬂuu’ﬂmﬂ@uﬂlqﬂLﬁ@'ﬂﬂﬂqqnﬂW?wLN‘LW]

(Figure 2)

2.2 ANd
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fAnanasateildag1Any WellTauauiy
= rdl dl . v @ !
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Naualulnsiau nlinisdansziinaalslag
amad (Sruamsiri, 2011: Marschner, 1995) LH 8
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NANTUNAN @ NINAL TILAANDIANNTIWA LT 817
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WAZAN b* NINAL TIWAAIDIAINNTURLNA DY
wudngulunaoeldnladldifasieanngui

o o

Wi eaeinaliadAty an Figure 2 uams i
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= dl o 2 = \
Alunduddeteaniuass InadAuuAnsn
| g v Aaa 1y \
annngulitlandddasidu TnaA1aaue
(gloss) 1a4lundqeldldimanuunnsneaniy
nalunquinliilauazladliia lafiansnia
ANANTUSIETNaAN LR RuLAZANR L a b
1 o erdld o '3
NUATIAINNANAUTNAAINAINNENAUTUD

ANAIINAINY (L) wazAn b* Aumnlulnsiay

WAL -0.7026 Way -0.7137 AnuanaL (Table 3)
anmslszfiulsrdvisnmaeeies Chlorophyli
meter §14 SPAD-502 Ua¥ \A3899A@ Spectro-
guide sphere gloss FuwLdn Heaadiatas
auneiAsfA U leR dranlunisldean uay

ANNNTDLARAIALBNADWEIUTINAa la

Table 2 The leaf greenness (SPAD units), L a b values, and gloss of Dendrobium orchids as affected

by fertilizer application for 9 months

* *

Treatment SPAD unit L a b Gloss

No fertilizer 46.44 +5.99° 40.51 £ 2.09° -9.51+0.81° 21.85+£2.93% 299+ 1.23°
Fertilizer once a week b b . b a
. . 58.42 + 3.93 36.83 + 1.63 -8.50 + 0.91 16.76 £ 2.23 3.19+1.52
in the morning
Fertilizer twice a week | b . b a
. . 61.03 + 3.90 36.85 + 1.66 -8.59 + 0.64 16.75 £ 2.07 3.08+1.22
in the morning
Fertilizer once a week . be . b a
. . 61.15 + 3.61 36.36 + 1.75 -8.39+£0.89 16.09 £ 2.47 297 +1.26
in the evening
Fertilizer twice a week

63.28 + 4.19° 35.67 £ 1.23° -8.29 + 0.54° 15.03+1.57° 294 +1.36°

in the evening

Remarks:  Average + Standard deviation with the different letters in the same column was significant at p < 0. 05 by

Duncan’s multiple range test (DMRT), ns = non-significant differences

Fertilizer once  Fertilizer once
a week in the a week in the
morning

No fertilizer

Fertilizer twice Fertilizer twice
aweekinthe  aweekin the
morning evening

Figure 2 The leaf color at the 3" position from the top shoots of Dendrobium orchids as affected by

fertilizer application for 9 months
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a

o

d1usunisunldldun A NN AUsTuUI N0
lulmnsia (Table 3) WHavanngdainanailads
¥ o
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—

aspyuAuln (Abrol, 1991) uazAANTaaly
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fdtuetiunanumuunaasludndas Taeluid naalsflagainatpanudanluld Geaunsa
ANuLINIn Wiu lundoaldananaaaziian Branldununisfntiunninaelsilasiidasarn
AuEenlunnN (Oilitsaranukul, 2004) uaziiied #a81813 N.N-Dimethylformamide (DMF) &adaqd
Aausunluaan 1p3a9 Chiorophyll meter 34 nsvinaneeting uazALFannaelaladTls
SPAD-502 azliatnnsadnAinatadaaluls fuilArtfesndnniidnldase (Oilitsaranukul,
Fiemas ezananandamednsluifipanamn 2004) A q&ufmmmwfammqLmﬁvmqmu
mnﬁqmﬁm 1.2 mm winfu (Konika Minolta, ﬁﬁmanw‘ﬁluj (s

2009) wAAINAAN b6 a1xn7n M s i3 NN

Table 3 Correlation between nitrogen content and light reflectance properties

* * *

Pearson’s correlation SPAD unit L a b

Nitrogen content (% dry weight) 0.7913" -0.7026" 0.4432" -0.7137"

Remarks: ** Correlation is significant at the 0.01 level (2-tailed) probability

3. An1sasaungaludoanaanNaiuls gnunsanaiiulunane ladifud@sn Wananson
(visible light) WuadnmannUsuumasieis SNV 1iean
WHadaAN1dzyiauLasraslunans e nsnsziAsuasaaiuatme lfifnmnuulsilsou
anannelua9uas visible light AiasANENIARY Ium@u@ﬁ 5918 (Terdwongworakul, 2012) Tiszsi
400-700 W TUNAT FReLATednd Spectro-guide nstjenuansneiu wudnduanlnpsaesngs
sphere gloss WUALNAFHENFAYGITUAINAN flaifinns s fidaspnuenanu 550 wiluiums
N8 BULA9 T NANNENIAAULTENL 550 FearasiauLaeddeanad warludaennNeng
. dJ ! dl dl v al =
U TUINAT (Figure 3a) TINNILAIINGT WA AR 580-590 U1 TULNAT NALDULAIRIUAD
aziauuasdidaneanun doutouas 400-490 ansiagaluEen Faumeuiungun it (Figure
U TN way 610-670 W Twums dailungad 3b) degannaadnuAluraanaqeldnlys
N9 R UATUASA WAL NARANAY HuaYin T mslijauazliiils (Figure 2)
20 3
......... No fertilizer wssnsssss No fertilizer
——— Once a week in the morning . Onu a week ix.nhe momilixg
15 S et moming - ;:vnceaweilﬁ m‘ l:he .
® I o1
10 £
A1 S0 -
£ <
S s 2, | -
(a) (b)
0 T T T T T T T T T _2 T T T T T T T T T
400 430 460 490 520 550 580 610 640 670 700 400 430 460 490 520 550 580 610 640 670 700
Wavelength (nm) Wavelength (nm)

Figure 3 Average of spectra a) visible light reflectance at 400-700 nm of Dendrobium orchids and b)

spectral pretreatment with SNV under different fertilizer application
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4. annsasaann1svnadTunnlulngiau
vhAnnsdeiauuadusazANNEInAY
Tugaguas visible light Faust 400-700 ur LA
ldafrsaunisniunedsunadlulnsiaulinag
nevinuneialdA R, windu 0.8331 wazen
RMSEP winiy 0.22871tlefifusiminuis uas
dlaldAnnsasfeuuasresduaitnnadous
400-700 Wnluiums 7isuusedaeda SNy lad
gunisniuwredTunmlulnsiausaeds PLSR
I uanisRaunafidnddusidnnandilale

UFuusiainlean R, iy 0.8721 uazpn RMSEP

]
=

Winu 0.2040 wefidusinuiinuwiia (Table 4) T4

Dq

nanIUNeLafiansunannAdutszans
N1TNANAE (regression coefficient) 299N17R514
ANNIIABLNIATFIU WUANENI AR LTI AN ATy
‘17'{3?'mzﬁ“ugmiﬂmqmz‘ﬁ“uﬂi:ﬁmﬁrﬂwammqmdﬁ
1.00 gnidenaeldluaunisiiuiaduie
ANNNsdauLATTIAYINENIABY 420 440 520
550 610 630 650 LAz 700 W1 TULHAT (Figure 4)
#alutaauasiinFuuaruaIdLAg antasi
AN ULASTIAINENIAALI 8 AILENY
ravuliladeaunisvune Bunadlulnsiauliug

nN19IuNafa biAn R, 19Ny 0.8570 uas

A1 RMSEP 171 0.2159 1lafiduainuinwii
L A v . o 2 .

F9ANI1N17lEAINITA LB ULAIANTNAIT 29
ANENIAAL 400-700 W TuLNAT aflanatin

- , = =

AINN19AANAULAIIUTIILAIALAITI B A
dl v o/ & 1 dl =3 v
Neatasiunisganauuasludosuaainesiuls

(visible light) 284 chlorophyll a (Kramer and

oA

Smith, 1947) ﬁLﬂui\mfﬁlqiuﬁmﬂummwu
prdnyiige manziduanafivinliiAaufREen
waalunszuaunsdanmzimaauna wazlulngiau
ﬂ”\‘lLflumﬁ’ﬂi:ﬂ@uﬁzﬁﬁﬁmmmﬁ@ﬂiﬂm"%ﬂé’qa
Faheaadneadatunisldtasuas visible light
Tuneniunga ugnuiaeeyizaulaedn
Uanavunudafgadesiunisfiud uuazanas
VRINATAE AN ] LITRVUINTEY) (3213 (Timkhum
and Terdwongworakul, 2012) atinglafinnu Lfi'ﬂﬁ’]
ANNITASH A ULAITRILAUALUNATNT29
400-700 wiluims AI5UUAIE2EAE SNV Sauriv
nsldfautlsauie Ad L a* b* AMA2INL
(gloss) uazAtANNlealy Tlasnaaunisvinune
Burlulnsiaulinanimageaudaunisvinune
AAnd1mnas I AR, LA TU 0.9000 uaz
A RMSEP Wit 0.1849 tlefifusinuninuis

(Figure 5)

Table 4 PLSR model for predicting nitrogen content of Dendrobium Sonia ‘Earsakul’ from reflectance

spectra

Variables LV

RMSEC RMSEP

C

(% dry weight)

p

(% dry weight)

L*, a*, b*, gloss

L*, a*, b*, gloss + SPAD

Reflection in 400-700 nm

SNV of Reflection in 400-700 nm

420, 440, 520, 550, 610, 630, 650, 700 nm

W N O o W W

L*, a*, b*, gloss + SPAD + SNV400-700

0.7909 0.2586 0.7943 0.2523
0.8623 0.2140 0.8657 0.2150
0.8924 0.1907 0.8331 0.2287
0.8881 0.1943 0.8721 0.2040
0.8850 0.1968 0.8570 0.2159
0.8856 0.1962 0.9000 0.1849

Remarks: LV is a Latent variable
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-1.00 -
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600 650 700
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Figure 4 Regression coefficient plot of calibration model for predicting nitrogen content by using visible

light reflectance at 400-700 nm
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T 15 X . T 15 -
2 e 2 x X
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X
E A Twice a week in the morning 5 A Twice a week in the morning
=) - o0 m
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0 T T T T T 0 T T T T T
0 0.5 1 1.5 2 2.5 3 0 0.5 1 L5 2 2.5 3

Nitrogen measured (%Dry weight)

Nitrogen measured (%Dry weight)

Figure 5 Scatter plot of a) calibration and b) prediction results based on SNV pretreated visible light

reflectance spectra, L a b values, gloss and leaf greenness
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Abstract

The main objective of this research was to study factors affecting adoption towards drought
crisis of farmers. The Sample group consisted of 230 farmers by accidental sampling in Plai Klat
Subdistrict, Bang Sai District, Phra Nakhon Si Ayutthaya Province. The research instrument was a
questionnaires. Data analysis used Descriptive statistics and Enter multiple regression analysis.

The results found that most of the respondents were male, 50.30 years old on average, rice
income was 354,208.33 baht per year on average in 2022, and didn’t have their land holding. Most of
them had 24.50 rai of rice cultivated area on average, rice variety was RD 41 (paddy), had 3 workforces
on average, rice cultivating 2 times per year, and had 25.50 years of experience on average in rice
growing. Most of them had sources of funds from their own, not being membership of the social group,
and perceived agricultural news from neighbors. Adaptation of farmers towards drought overall was at
a moderate level (2.93). The most adaptation of farmers was media exposure to drought information
(3.16), followed by participation in drought responsibility (2.88), changing planting season/alternative
plant (2.87), and water sources preparing (2.80) respectively. Factors affecting farmers’ adoption to
drought found that there were 3 factors statistically significant at p-value < 0.05. as follows: age, a
source of funds that comes from own capital and loaning from Bank for Agriculture and Agricultural
Cooperatives (BAAC), and farm area. Farmers’ problems in adaptation to drought had 3 issues: 1)
improving and restoring water sources in the community; 2) participating in projects related to drought
response; and 3) receiving knowledge and support for drought response from government agencies.

Keywords: Adaptation, drought, rice-farmer
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Table 1 The result of socio-economic characteristics of rice farmers (n=230)

Variables % Mean S.D.
Gender
male 57.40
female 42.60
Age (year) 50.30 9.50

Rice Income (bath)
Land ownership
don’t have their land holding (rent)
have their land holding
Rice cultivated size (rai)
Rice variety
RD 41
Other variety (RD 51,RD61
Workforces (person)
Season of rice cultivating (times/year)
2 times
Other (1time/3time)
Rice growing experience
Sources of funds
from their own only
From their own and BAAC
Social status
being membership of the social group

not being membership of the social group

Perceived agricultural news/Information (source)

neighbors

354,208.33  327990.60

90.40

9.60

24.50 14.30

92.20

7.80

2.98 1.02

98.30

25.50 8.74

90.90
49.10

6.50
93.50

92.60
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(Table 2)

Table 2 Adaptation level of Rice-Farmers towards Drought crisis in all 4 aspects (n=230)

Adaptation Aspects Mean S.D. Level
Media exposure to drought information 3.16 0.74 Moderate
Water sources preparing 2.80 0.74 Moderate
Changing planting season/alternative plant 2.87 0.73 Moderate
Participation in drought responsibility 2.88 0.76 Moderate

Remarks: 1.00-1.50 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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Table 3 Regression coefficient of independent variable with adaptation of Rice-Farmers towards

drought crisis

Independent variables

Dependent variables

Adaptation of Rice-Farmers

to Drought
B SE® B t p-value
Constant 3.386 157 21.513 .000
Gender (x,) -.020 .056 -.019 -.363 717
Age(x,) -.012 .003 =217 477 .000*
Source of fund1 (dsource1) (x,) .200 .057 .188 3.526 .001*
Source of fund2 (dsource?2) (x,) .168 .098 .092 1.715 .088
Rice field size (x,) 1.034 .097 .555 10.632 .000*
Land ownership(x) -.001 .001 -.037 -.709 479
R°=0419(419%) F=26.68  p-value = 0.000

Remarks: * Statistically significant level at 0.05
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Abstract

This study aimed to characterize (1) basic personal Information socio - economic factors of oil
palm farmers in Krabi province. (2) need for technology tools, robot, and automatic systems among
farmers. (3) The relationship between basic personal Information, socio-economic factors, and need
for technology tools, robots and automatic systems among farmers. The population group consisted of
2,716 collaborative farmers in Krabi province, with the sample group of 349 farmers. Data was
collected by using questionnaires. Statistical analysis included frequency, percentage, mean, and
correlation coefficient. The research findings revealed that the majority of farmers were male at
average age of 50.21 years old with education levels below a bachelor's degree. The average income
from farming was 29,100.28 Baht. Most of their capital comes from their own money to establish their
oil palm plantations. The average experience in oil palm cultivation was 17.38 years and they hold an
average agricultural land area of 35.35 Rai. The average household labor was about 3 people and
hired labor was about 4 people. Farmers received information about agriculture from training provided
by both the government and private sectors. The average income from oil palm cultivation was
465,632.36 Baht per year, while the average expenditure was 213,369.79 Baht per year.
The relationship between basic personal Information, social and economic factors, and the need for
technology tools, robots, and automatic systems among farmers was analyzed by using Pearson's
correlation coefficient statistics. It was found that the level of education was negatively correlated with
the need for technology tools, robots, and automatic systems in oil palm plantation management
including planting (o = 0.000), maintenance (p = 0.001), and harvesting (p = 0.024). Additionally, the
number of workers and income from oil palm plantations had a positive correlation with the demand for
tools, robotics, and automation systems in maintenance (p = 0.019) significantly.

Keywords: Robot and Automatic Systems collaborative farming of oil palm Krabi province
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N53LAsIsUTaYa
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Fnavvidayalasldanmmenssniun (descriptive

statistics) 1&uA A1A2AE (frequency) ANFaEa

(percentage) ALaAE (mean) Lﬁ'ﬂﬂ%umﬁ'ﬂsﬂ@
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(correlation coefficient) MANNANNUETZUING
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3

a Ly

NszAunsAnEsndnUToeynss (Faaas 64.50)
v A -
snelMadsAa 29,100.29 UN/LABY LNEATNT
dauluey (Fesar 59.60) Tdvudausialunisii
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Table 1 Basic characteristics of individual farmers, society and economy

(n = 349)
Variable % X SD

Gender

Male 64.50

Female 35.50
Age 50.21 11.60
Income 29,100.29 24,936.30
Experience in farming 17.38 8.87
Area 35.35 30.39
Household member 2.77 1.35
Hire Labor 3.61 242
Income oil palm 465,632.36 560,169.93
Outcome oil palm 213,369.79 301,702.51
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watulatitazesde §15UN19UsINNHANER

ngluanu feaay 60.75 (Table 2)

Table 2 The level of need to use the technology agricultural tools, robotics and automatic systems

among farmers

(n = 349)
ltem Labor Tools Robotics and X Interpretation
(%) (%) automatic
systems
(%)
Plantation
Plowing to prepare the soil 193 517 9
1.67 Tools
(35.24) (62.18) (2.58)
Digging holes for planting 109 223 17
1.74 Tools
(31.23) (63.90) (4.87)
Plantation layout and planting stakes 110 215 o4
1.72 Tools
(31.52) (61.61) (6.88)
Water drainage construction 142 197 10
1.62 Tools
(40.69) (56.45) (2.87)
Planting palm trees with fertilizers in the 97 213 39
. 1.83 Tools
planting hole (27.79)  (61.03) (11.18)
Covering and making a mound around 95 186 68
. ) 1.92 Tools
the base, and compacting the soil (27.22) (53.30) (19.48)
Oil palm maintenance
Herbicide spraying 177 104 68
1.69 labor
(50.72) (29.80) (19.49)
Post-harvest
On-farm produce transport 123 212 14
1.69 Tools
(35.24) (60.75) (4.01)
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et al. (2017) 189U AUNUNIINAR AuriUSAL
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Table 3 Relationship between farmer characteristics and need for the technology agricultural tools,

robotics and automatic systems in plantation

Plantation Farmer Characteristics
Education Hire Income oll Expenses oil
Labor palm palm
Plowing to prepare Pearson -0.173" 0.092 0.051 0.061
the soil Correlation
p-value 0.001 0.087 0.338 0.255
Interpretation X X X
Digging holes for ~ Pearson -0.207" 0.070 0.114° 0.135
planting Correlation
p-value 0.000 0.190 0.033 0.012
Interpretation X + +
Plantation layout Pearson -0.189" 0.061 0.097 0.111
and planting Correlation
stakes p-value 0.000 0.256 0.070 0.038
Interpretation - X X +
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Table 3 Relationship between farmer characteristics and need for the technology agricultural tools,

robotics and automatic systems in plantation (cont.)

Plantation Farmer Characteristics
Education Hire Income oll Expenses oil
Labor palm palm
Interpretation - X X +
Water drainage Pearson -0.203" 0.042 0.056 0.061
construction Correlation
p-value 0.000 0.436 0.299 0.259
Interpretation - X X X
Planting palm trees ~ Pearson -0.207" 0.031 0.046 0.052
with fertilizers inthe ~ Correlation
planting hole p-value 0.000 0.561 0.387 0.335
Interpretation - X X X
Coveringand making ~ Pearson -0.189" 0.056 0.030 0.041
amoundaroundthe  Correlation
base, and p-value 0.000 0.297 0.575 0.447
compacting the soil Interpretation - X X X
Remarks: X = Non — significant, Correlation is significant at the 0.05 level, ~ Correlation is significant at the 0.01 level, - = Have

a negative relationship, + = Have a positive relationship

2
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o A = o o

Y
AnaadanT Nszautad1Aty 0.01 (Table 4)
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Table 4 Relation between farmer characteristics and need for the technology agricultural tools,

robotics, and automatic systems in the part of oil palm maintenance

Oil palm maintenance Farmer Characteristics

Education Hire Labor Income oll Expenses oil
palm palm
Herbicide Pearson -0.175" 0.126' 0.126' 0.007
spraying Correlation
Sig. 0.001 0.019 0.019 0.903
Interpretation - + + X

Remarks: X = Non - significant, " Correlation is significant at the level of 0.05, " Correlation is significant at the level of 0.01, - =

Have a negative relationship, + = Have a positive relationship

v [ a o o = o‘dl Yo
AUNITENLLNE LNITNHIN Alulat ua zﬂiximumﬂmmm

TupunNITALLNLY WG F2AUNTANTA
FANMNANAUTNNALAL ANNABINITLATAIHE

Yuauwduarszuudnluds daufunisussyn

N19419107 UTBRNLTNIT WINNGIAIYUT S
walulatinnldies TganmAaadIiyu Jorncharoen

and Srisuwan (2014) 3784447 LNHATNT IARN4

o o

nananntaluaiunszaudadnAny 0.05 WMNWALNEIKAKAR Tnatudenannan lunila

2
=

(Table 5) {WaIAINNIAN NI ULRILNHAING UgninaFaudatunausnsusmineii llanmine

WIWINANANANT8991AT 31ATIRBane TuNIg flaunasiae

Table 5 Relation between farmer characteristics and need for the technology agricultural tools,

robotics and automatic systems in post-harvest

Post-harvest Farmer Characteristics

Income oll Expenses oil
Education Hire Labor
palm palm
On-farm produce Pearson -0.121 0.064 0.036 0.038
transport Correlation
Sig. 0.024 0.230 0.505 0.478
Interpretation - X X X
Remarks: X = Non — significant, " Correlation is significant at the 0.05 level, " Correlation is significant at the 0.01 level, - = Have a

negative relationship
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