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NavasAmeNzaduInavliantazyiagsaiadan1ssyAulaLasHananvaInzi
Effect of Brown Seaweed in Powder and Extract Forms on Growth and

Yield of Chinese Kale

giien donat” vende gassasml! wazduniia uzdlan!

Sutisa Chaikul!’, Yardrung Suwannarat!, and Chanthanipa Maneema'
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amsenzadihmainuuuremaly 2. 3unys mnansathurdnduansduadunmsaiyiuladmsuiiald
unagshlifinunsnsanansothdsdunldandunulunsldvinsinunsld Saguszasduesnisideluadadifiofnw
naveINITlda T Ienzaslanslarslaasananen1sas i ulnlaznandnuesaztn Tnevinnisnaasslunszans
MuRUMINAReILUUduaLysal (CRD) Usenaudae 7 nssuds Ysenoudae (1) dawuhndy (2) Gaviuamaionsia
UANIENTY 1% (3) AANUAMIT18NLaVTANIEATI 2% (4) AANUAMTENELAYTANIEAT 3% (5) Aanuaisann
AMIENLAINTT 1% (6) Aaviuansainamsiensladng 2% uay (7) Aaviuansannavsiensiadng 3% nssuitas 3
1 iaseiviuannesiluimunuazauiduduressinemivdn (N, P way K) Tuamsrengiaviang
rowhmanaaes iuteyaninaiauivln 3 9asaanldud 18, 25 way 32 Yu ndsmnmadiiedgn utdeyaiwiinas
wazuminuis waramduduressIn o mIvdnvesasdud elfuli oaf 01y 32 Tundsainnisdeugn
nuantsnaassamtsnagUldiiainstengiadiiniaaiunsadianldaontsdwaiuninadyivinvesiivld
Tngdnsnimunzaudo nisldamsienzialudag 2% lneiaguvunaieansafndaiunsaldiduansdaasy
msiaseyulalaldunneeiu
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ANENALY: AMTENLAAUINNG AUIIENZIBNS A1FANRaITIENL AvT

Abstract

Brown seaweed is generally found on the beach in Chanthaburi province. Brown seaweed can be used
as a bio-stimulant for plant growth enabling the reduction cost of crop production. This experiment aimed to
study the effect of seaweed in the forms of powder and extract on the growth and yield of Chinese Kale. Each
experiment was conducted in three replicates and designed by CRD with 7 treatments, consisting of control,
spraying of seaweed powder at 1%, 2%, and 3%, respectively, and spraying of seaweed extract at 1%, 2%, 3%,
respectively. Total amino acid and plant nutrients (N, P, and K) of seaweed powder were analyzed prior to the
experiment. Plant growth parameters were recorded at three intervals: 18, 25, and 32 days after transplanting
(DAT). Fresh and dry weights of Chinese kale were measured after harvesting at 32 DAT. The results showed that
brown seaweed at 2% either in in powder or extract forms can be used as a bio-stimulant for Chinese kale

production without any significant difference.

Keywords: Brown seaweed, seaweed powder, seaweed extract, Chinese kale
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mneasslundsiiiteAnsnsthamsensiadiima @dansuazsdnansatn) sldlusnsiuaneneiu (1%,
2% wag 3%) laganuN1IINAaeuUd uauysal (Completely Randomized Design) 313y 7 n35473
559358y 3 91 Maun 1) nsldldamsenzialaonisdanunindu (Control) 2) @anuavsionziasianesnsn 1%
(@msnevzians 1 ndusienh 99 fadans) 3) Savuamsnonyiavinnesns 2% (Evienzians 2 ndudeth 98 Jadans)
4) Feuannseonzardnuidng 3% (@wmsenzians 3 nusetn 97 adans) 5) Banuansatnamsenzasng 1%
(@safnamsienyia 1 Tadansreui 99 dadans) 6) sanuaisaiaaviensiasns 2% (a1satnamstensia
2 fladanseierh 98 Tadans) 7) Aaviuansannansenziasng 3% (asafnaviensia 3 Sadansdern 97 fadans)
nagaulnelii3nsdanuasuulunazduaziiivgnlunsznnmnaass naasdlaglduifay vAnaads Table 1

mmeassneglulsasounuuila f.ATaNUBY 848 A.3UNYS

Table 1 Soil properties before trial.

Items Value
pHY 5.41
Organic matter? (OM) (%) 0.55
Available Phosphorus® (mg/kg) <1
Exchangeable Potassium® (mg/kg) 45.8

1£1:1, soil:water (Attananda & Chancharoensuk, 1999) % Walkley & Black (Attananda & Chancharoensuk, 1999) ¥ Bray Il method
(Attananda & Chancharoensuk, 1999) < Extraction by 1 N NH4OAc (Attananda & Chancharoensuk, 1999) and Inductive Couple
Plasma analysis (AOAC, 1990).

nsRsENamMENsaduInIa
Viuansenziaduinia (Sargassum sp.) 91USHIUNINE17813 A.USA LYY o UunaNd el 9. 9uny3

WWRUNASIAL W.A. 2563 ntud1sdnsienziaiinuladaieu1aiiediAunig § NRANIAUEINS18MELa00N

'
a

Wuamhensaiidonldgmarafiniiazern antu vnAdiutuduihluoudedouauiou (Hot air oven) flgamgd
60°C iutran 5 Falus andufaiunuelfidunsazBeon ifvamiensiansuaandendlddlugumgd 2-3°C
thdunilswesamienzaluataluduneudaly
nsafnauenzaduma

ihamiensansunazdenildannneiedlutureudeuniduudlud @mensiotidnsdn 1:10
dwiineeUing) udailuutlugamunugungsl (Water bath) Tugamgdl 60°C Wuran 24 dalus (Sasikala et al,
2016) Yhannsewnensyaunseaues 42 uaviidsinseslsussasluniaduuasivsnnlilugifuiiguvnd 2-3°C
rouflazthluldveaes
nnnsiautRvessusenzadinma

hamenzandUTinsgimnusinunsnosiluimun (Total Amino acid) Snsaanurdavesnsnosily
7 51091ueleuuususiuiu 12 vida (Table 2) wagauidutuvoasinenisluains1onsia (Table 3)

HaNsinTerldnulsinansnesliludasy (Free Amino acid) 3alulduansdayaludiuil
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Table 2 Total amino acid of Sargassum sp.

Items’ Value (mg/100g)
Aspartic acid 533.03
Threonine 258.74
Serine 263.30
Glutamic acid 694.01
Glycine 298.10
Alanine 336.29
Valine 308.85
Isoleucine 218.63
Leucine 391.43
Phenylalanine 265.89
Lysine 238.38
Proline 226.12

Total 4,032.00

!In-house method TE-CH-372 based on Official Journal of the European Journal of communities, L257/16 by Amino Acid Analyzer

Technique.

Table 3 Concentrations of nutrients of Seaweed powder.

ltems Value
Total N (%) 0.91
Total P? (%) 0.11
Total K¥ (%) 7.82

1 Kjeldhal method (Bremner & Mulvaney, 1982) % Mixed acid digestion and determined by the yellow molybdate method
(Attananda & Chancharoensuk, 1999) % Mixed acid digestion and determined by atomic absorption spectrophotometer (Jackson &

Mahmood, 1994)

nsugnitenaaaslunszans
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diothlutgnudsnmizdald 20 Fu Tnstgnlunssnimnaesiiduuadusiugusnaraviniy 10 f W¥anUgnldun
Au yaty waryeugnid Maudwiu 7.5 Alansu/nsen1s 4adidiuiu 50 NFU/NTEAN KATYENENIIITINIU 2.5
Alansiw/nszans lnglddesesiiugns 15-15-15 ludemiuurihlaenssivimansnsynnsznimnaes Ugnastnsiuu 2
fu/nszans Budaviuausenziavianavievinasadandaanidreugnududunan 5 Yu (deduazihileny 25 Ju
n&9911Ugn) Arenszuendminuuualsd (foggy) musnsiiszyluununisvaass danuiauiinluuasadiu
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o o oA
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YBINTUIVININBATYNNTLANARDS
maiudeyauaziinszideyanieeadia

a

< v a 1% o Yoo ° P o v A Y

Wutayanmsiasadvlnvesiuazt laun anugs Iuiuly uasiduseundduieny 18, 25 uay 32 Tu
nandreugn Juiinumdnan daininuis anudutuvessinlulasiau Weanesauaslnunaifeuvessiunzin
lududiiufiendienny 32 Tundsaindrevgn Tiasizvianuwdsusiuvesdoyanae Analysis of Variance

wazlUSaulsunuuANg1wweInssuisluglaegds Duncan Multiple Range’s Test iszauAaLTadu 95%

NaNTSANYILALARTT0]

n15La3gYLiuln

nsldamdnensiavionsuazadaansadans 3 Sasldvilidunzdifaiiugs wasdruauluie 3
Y9388 ELIAUANA 19U (p=20.05) (Table 4) uazn1sldainseneialavilidunzdrdatiugauazdruiuly
wana199 sl ldamsneneia (p=0.05) agslsAnnu il aduazdidony 25 Yu wudn msldamsonzia
ferianinazainansaiadng 2% (nssudsd 3 uay 6 amadu) viliuauluresiuazdnfuualiuunndy
nsldamsienzialudnsidu q §aflefinsainanisvaasslud1uiduseuiswesduaziil NUAINLANG IS
ogailduddyneadd Tnenuiiluiui 18 wdsanédreugn msldamsenziaviaarsaingns 2% (N335 6)
duasididusouisaduuinniinisldamsnensiaanalusnsdu q (155037 5 uay 7) msldamsienzia
¥iansnT 1% (351357 2) waznslalfamsiensia (n553387 1) (p<0.05) (Table 5) uvauziidiodunztheny 25 Ju
Anudinisldamsienziavidannazvidnarsadndnsn 2% (n33u357 3 uaz 6 audardy) viliduazi
fidusounddunnninsldamhensanilonsng 1% (930357 2) wegnsllldamiensia (1531357 1) (p<0.05)
ogslsfmuieduasineny 32 Ju nui1 msldamsrensiasiang wazvdnarsadara 3 sne luvinliduasih
WWusovraauwanasiukagliuanansannsidldamsensia (p=0.05)
NANAR

nsldamanenziaeianuazsinansadais 3 sasn ldviliduasdhitainaauashminuisunnsieiu
wazliunnansainnisldldamsiensia (p=0.05) (Table 5) Wuiudaunniinisldamsnonziavinusdns 2%
yldminanvesfuasdrduualduainninnsldamsenziavinuazsnsndu q lusaed asldansada

ANTIENZLEONTT 2% Ml vdnuisesduazidlnlduunnninnsidamsiensialusiialazonsidu o

Table 4 Plant height and leaf number at 18, 25 and 32 days after transplanting (DAT).

Plant height (cm) Leaf number
Treatments
18 DAT 25 DAT 32 DAT 18 DAT 25 DAT 32 DAT
1.Control 9.42 11.50 14.8 5.33 7.83 9.8
2.Seaweed powder 1% 8.58 10.50 14.0 5.50 7.17 9.3
3. Seaweed powder 2% 9.33 11.58 14.6 6.00 8.67 11.0
4. Seaweed powder 3% 9.50 11.25 15.1 6.33 8.17 11.0
5. Seaweed extract 1% 10.00 12.50 15.4 6.33 8.33 11.0
6. Seaweed extract 2% 9.50 11.75 14.5 6.50 8.75 11.0

7. Seaweed extract 3% 9.33 11.08 15.0 5.67 8.50 10.5
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F-test ns ns ns ns ns ns

CV (%) 8.63 8.23 8.31 7.99 8.28 6.87

ns : non - significant difference, * significant difference at 0.05 probability levels.

v v =1 1% 4

anadudusinaimsiyluduasii
AT aIUT 18NELaTaAaITan Ae NI 3% (n3TNA57 7) vildduazdrdautudureslulasiau
uagoanasanINnINIsIta T IeNzasdanednIT 1% (N551759 2) waznisldldavmsiensia (n550359 1) (p<0.05)
N9il wuan nsldamsenziastanedni 2% (5357 3) wazmsltauiienzaviinasaingnsn 3% (n55NisN 7)
laviianudutureslulasaulazeanesaludunz iuanaisiunsadd (p=0.05) Tusazfinsldansnenzaviinug
wazvdnansanais 3 8ns1 v lwaupztidlnunadsuunnateiuuazldunnansainnisidlaavsensia (p=0.05)
L@ oA o ' v ' a o ada ° v v v a £ v
witduirdunginisldamstensiavianednsn 2% (n55u3sn 3) ilianududuvednunaidesluduazidl

Hunldunnninisldamsienziavialazensidu 9

Table 5 Plant circumference at 18, 25 and 32 days after transplanting (DAT), fresh weight and dry weight at

harvest.
Plant circumference (cm) Fresh weight Dry weight
Treatments

18 DAT 25 DAT 32 DAT (g/pot) (¢/pot)
1. Control 113 b 1.57b 2.22 29.1 2.94
2.Seaweed powder 1% 1.15b 1.62b 2.37 30.1 277
3. Seaweed powder 2% 1.27 ab 220 a 293 52.7 4.63
4. Seaweed powder 3% 1.27 ab 1.82 ab 3.02 48.4 4.70
5. Seaweed extract 1% 1.25b 1.92 ab 2.80 36.9 3.68
6. Seaweed extract 2% 1.38 a 2.18 a 2.88 49.8 5.09
7. Seaweed extract 3% 1.17b 1.85ab 2.62 34.7 3.30

F-test * * ns ns ns

CV (%) 5.67 12.2 12.5 27.4 255

ns : non - significant difference, * significant difference at 0.05 probability levels.

Table 6 Nutrient concentration of Chinese kale.

Nutrient concentration (%)

Treatments
N P K
1. Control 276 ¢ 0.41 cd a7
2. Seaweed powder 1% 2.97 bc 0.37d 4.66
3. Seaweed powder 2% 331 ab 0.50 ab 5.78
4. Seaweed powder 3% 3.45 ab 0.42 bcd 5.64
5. Seaweed extract 1% 332 ab 0.43 bcd 4.75
6. Seaweed extract 2% 3.28 abc 0.49 abc 4.89
7. Seaweed extract 3% 3.63a 0.54 a 531
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F-test * * ns

CV (%) 8.96 10.39 10.81

ns : non - significant difference, * significant difference at 0.05 probability levels.

USu1aunsnosdlunanuave9d@InI1eneandblunsnaaesilivinnu 4,032 Tadnsu/100 n5u w3aUsea 4%
WelTvuifisuiuusununsnesilunsnunvesarsannams1edigaunuiniu (Hapalosiphon sp.) 3MNNaUIYY
484 Thongra-ar et al. (2017) 75l 1,002 fadnsu/dns n3oUszanu 0.1% aealsiniy USununsaesiiluiiasgila

JUSuad wane19duerasd eanramduainseauazada TyUuuun1siasyidulad unne1eduly

= Y
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AynalaNesImeImsnanLayIase (Osotsapa, 2014) widrauiildlunimaassiiianugauanysalagluszaum

o 1

(Department of Agriculture, 2005) tiosanUsunadunisingogluszdusi (0.55%) Weanesainiduuszlov
ogluszdusun (esndn 1 fladn3u/Alansy) UsalnumaBeuiuanidsulsoglusziua (45.8 fadnsu/Alansu)
widaen I INnaest W siadunduaziimndusindunusn e nsuisnisinuasiugnuai i s s iauud
NANIIVAZDUNUIINITAANUAINT IO NZLAAIVURUALTNTUTENINNITATYLAULRT VI AR UAZTLAAINITNDUAUD AU
Frunlusazanuerndusevniidulvlutuimadeifuiunandauazanududuressialulnsiou weaness
warlmunadon nanfe nsldamsensarssinnuaseinasadindn 2% duuilishldsuuluvesiuagii
wnnimsldamienialusngmdu q deduaziileng 25 fu duandreugn uenani dmuinisldamensia
yiansuazvidaasadaludni 2% viliidusevravesduagidndiony 25 Yu wnninislaldamsenzia
luvhusaieafunsdivessandaiinui nisldamsrensianianedng 20% Juualduilidunsthiltminangsiian
Tuvauzdinisldansatnamsensiasng 2% Suulduiliduasinfihninuisgeian uasdefansanlud
At utusn bulasiaukazeanedainuin nisldamsenziansdns 2% vildduagidadadnududy
vo3510 bulasiaunasWeanesauinninislilaldainstenzaruiu Tunstivesanututuvessisnwvadeon
Tuduaziitlinuauuansrsmadausnuuldululufiamadesuimingn wezanududuressglulasay
wazdoanesavestuny dwansiselundiiaenndostunansnnass  veq Halpern et al. (2015) finuin
nsldarsatnainsronsianans q vilagaolidvlsuazinuisednd Anvigaldsineimisld duinnid
nsldldansadpaminensia lasldasuliin waidsuanveanisianuaindeneiad asifiaaniglunsdiduiie
isusmemnslutinaiiismoogudn

Juihidangiinsldamirenziasionssng 2% fuliuvilianududuvessininunaden (5.78%K)
Tuduardrunndanisldamstensialusdauasdnindu sied Urazunnamsronziad tisndnyad
fusualnunadeonlusedugauin (7.82%) §anseduil Osotsapa (2014) nanlidrawsenziadusuna
510 nunaid suu1nn2 15198 u lagar1ut ut uroslnunaidoud wuluainsrensialuniananesd
Fadnganintanduniduans q viafithuwindudovindeifisuduanuideves Youngmanee et al. (2019) et
Faudululgnsdamuamenzalunsmeaosiudiliesihivinalunadelufunniueadunaunain U
TnunaBoufiifluamensialasaseivnihiidudeinumadenunfivieenaszsnantavesamsienziaiivosdaesy
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Perception of UHT Ready-to-Drink Coconut Water in Bangkok via Online Media
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Abstract

The objective of this research was to study the awareness of UHT coconut water in Bangkok via an
online channel. Survey responses were collected from 404 participants (age range of 18 to 40 years old) who
were exposed to online media and consumed UHT ready-to-drink coconut water. The data collected were then
analyzed by descriptive statistical analysis for frequency, relative frequency, and standard deviation. The results
showed that the group that has the highest awareness of online media is female (62.10%) at the age between
24 to 29 years old (48.00%), having bachelor's degrees (76.00%), and being employed in private companies
(49.80%) with a salary range of 20,001-30,000 baht per month (30.90%). For the overall perception of UHT ready-
to-drink coconut water, there is a high awareness from online media exposure of (X = 3.84) and factors rank
from high to low, i.e. Convenience x = 4.01), Communication x = 3.92), and worthiness (X = 3.75), and
consumers (Cost of Consumer) (X = 3.69). respectively. It can be concluded that consumers order UHT ready-
to-drink coconut water online due to its convenience.

Keywords: coconut water ready to drink UHT, online media, perception
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Table 1 The mean and the standard deviation of the perception of UHT ready-to-drink coconut water data via

online media in various fields.

Statistical value

Ranking [tems — Meaning
X S.D.
1 Convenient 4.01 0.67 Aware
2 Communication 3.92 0.56 Aware
3 Consumer’s Want 3.75 0.56 Aware
4 Cost of Consumer 3.69 0.54 Aware
Total Average 3.84 0.58 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 = not
aware.

v
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Table 2 The mean and the standard deviation of the perception of UHT ready-to-drink coconut water

information via online media in terms of consumer demand.

Statistical value

Ranking Consumer’s Want — Meaning
X S.D.

1 Format and manner of presenting 3.83 0.79 Aware
information.

2 The information presented explains exactly 3.77 0.69 Aware
what needs to be done.

3 The information presented is up-to-date 3.75 0.70 Aware
and responds to new trends.

4 The information presented has a shopping 3.70 0.68 Aware
facility.

5 There is a wide variety of product access 3.69 0.72 Aware
channels.
Total Average 3.714 0.71 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 = not

aware.

druanufuAivasiuilag (Cost of Consumer) Inssameglussdunniianun (X = 3.69, S.D. = 0.70) Wle

finrsandusedenuigneviuuasunuiinnudenissuideyaneriuiiuenimiounn UHT iiudessulategly

sausnguiu Tneisesdsuaaisanunludes Teun siavesdudiiiauaumnauna (X = 3.76 , S.D. = 0.68)

sivesAuMilLiIsasdenagiedaau (X = 3.72, SD. = 0.68) S1AvesduAdianumnautuAildanedu Nded

il (X = 3.70, SD. = 0.72) wazsAdumivaneszaulidonaunnududl (X = 3.58, S.0. = 0.75)

Table 3 The mean and the standard deviation of the perception of UHT ready-to-drink coconut water

information via online media in terms of consumer's feelings of worthiness.

Statistical value

Ranking Cost of Consumer — Meaning
X S.D.

1 The price of the product is reasonable. 3.76 0.68 Aware

2 The price of the product is clearly stated. 3.72 0.68 Aware

3 The price of the product is appropriate for 3.70 0.72 Aware
other expenses to be taken into account.

4 There are several levels of product prices 3.58 0.75 Aware
to choose from according to their value.
Total Average 3.69 0.70 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 = not

aware.
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Table 4 The mean and the standard deviation of UHT ready-to-drink coconut water data perception through

online media in terms of purchasing convenience.

Statistical value
Ranking Convenient — Meaning
X S.D.

1 Accessing information is convenient and 4.11 0.80 Aware
hassle-free.

2 The way to order products via online is 4.04 0.78 Aware
convenient and uncomplicated.

3 Able to explain product distribution clearly. 3.96 0.75 Aware

4 delivery service available Clearly track 3.93 0.82 Aware

delivery status.

Total Average 4.01 0.78 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 = not

aware.
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Viuade Wiiiadne (X = 3.90 , S.0. = 0.72) dnausliduiianszuiunisnisudndudn (X = 3.90, SD. = 0.72) uay

Ynausiiuguuuunsinuinis anufnasisassaudantv (X =3.89,S.D.=0.78)
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Table 5 The mean and the standard deviation of the perception of UHT ready-to-drink coconut water data via

online media in communication.

Statistical value
Ranking Communication — Meaning
X S.D.

1 The presentation of the product looks 3.98 0.74 Aware

attractive. encourage purchase.

2 Presentation using celebrity to make it look 3.94 0.74 Aware
interesting.

3 Marketing promotion activities on online 3.94 0.70 Aware
media.

4 Advertising media is suitable attract 3.92 0.67 Aware
attention.

5 The advertising format is modern and easy 3.90 0.72 Aware
to access.

6 Presenting the product manufacturing 3.90 0.72 Aware
process.

7 presenting an imaginary model novelty 3.90 0.78 Aware
creativity.
Total Average 3.92 0.72 Aware

Note: 4.21-5.00 = strongly aware; 3.41-4.20 = aware; 2.61-3.40 = moderately aware; 1.81-2.60 = slightly aware; 1.00-1.80 = not

aware.
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'
a v a

domsesulall Insdrulngdnldvemisesulatdiivaiefaniudoyaifieafivdudl dealinnuaenndasiuyiue

dnwaliugAnd (Lakphanphakdee, 2017) 15e9tadeniddnsnasonisdadulalduinisdienmisuuuindiieiniude
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gmsrsesuemsiiwerauiuluenvdanalinisailvasdeyailululdduasinlifuilaaidnlinelaaueiavinli

v a
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v
° 2
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Uselenlungadu Fenuansnyisnunisiuiiuasetinuii
LenuanuazaInlunisde (Convenient) fuslaasuiindeyaineaiudeamnemsd@edudiuingniniouny
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v [N
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¥ U v a P~

msiiuAuweiulusyuvds ielaensuiuiddinfisSuvesiuilaalulagiu Fullmnvaenndosivnuiduves
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Timil lamnu (Jaitab, 2014) S Yadenisinasenisindulageiuineivewusinalunsunnumunas ina1331 AMAINNTS
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2 #udears(Communication) Uszidudelasanussmduiusiisrfuaudmendnndeudy UHT vude
ooulafifisuuuunsthausliifiusudnuaifiasuvesdudidundn (Product as a hero) iguhanla anansansedu
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msiaue
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Tuaifounzmeulandnazudll feyaihilaueidiswsanuasmnlunsiedud uasdoyadesmanaidfadudg
Amnuvarnvans Falanuadenndostuaidessanndaiudouazanufiimeledeusznduiusmeluveaniinny

Yo <
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v
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Y
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oA
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a anrfismheihiflumanammmuasvesassani suglwiuns (Thanaphairin, 2015) fiwuidunuussiuilnead

dvsnasonsinduladeduaniusdisuin

ayUunanisAnen

v v
° 1% 1% o °

nsAnwInssuiteyatiueniimdeunn UHT dudessulatl lunmsiusinissuiteyatuenimieuny

= °
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¥ ~ '
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aaanalalun1sitasudesiavieansdununsuumadnvasdnondelunsamwuniuas
Satisfaction of Bangkok Residents on Exposure of Agro-Tourism Review Media

on Facebook

23035 YYlasy!” uaz Wys1 BeuAanTs aunelat

Waraporn Boonjaroen!" and Phatchara Eamkijkarn Sabaijait

UNANED

Nt TuETaUszasdifeAnunszduaufimelalumadaiudeiiinseniiendunvasesiiondvegly
n3aymasnues laens3saiBsUTina (quantitative research) filduuvasumuessulatdlunisiiudeyainngusiionds
oglungauymuuns $1uau 429 AU wazdinsgiiteyadoaifiBaonssaun liun Aanud A1fesay Aede uazd
\eauunnsgiu wamsinw nuin grevuvuasuaiudnlngiiumands Torgwasuszaa 37 9 7 deu Sneld
Wy 27,904.98 Udaliau MsfnwsERUUSagas erdnndnanusen wasilruauladurionidinmsvieadien
Funumslusuresanuiiin wu Teuawd Wisuawd Snitlufuanufimelalunadeiudeshnmmieailendunuas
wuth Frudemifeafudoyavumiedn uazdunsdrdstoyauararmaznniauimelalussduan nefiduade
Wiy 3.49 (S.D. = 0.413) uag 3.47 (S.D. = 0.402) Mmuaiu uagsnumsiiausuaz ULuvvgdninuianelaly
sydulIunans Alade 3.32 (S.D. = 0.380)

Ardfey: 337 wadn msvisanguBununs madaiude

Abstract

The purpose of this research was to study the level of satisfaction with the exposure of agritourism
review media among Bangkok residents. Through quantitative research, data were collected from 429 Bangkok
residents using online questionnaires. The data were then analyzed by descriptive statistical analysis for
frequency, percentage, and standard deviation (S.D.). The results showed that most respondents are women
with an average age of 37 years old 7 months, an average income of 27,904.98 baht per month, and having a
bachelor’s degree, being employed in companies. Furthermore, they are interested in watching agritourism
reviews in terms of accommodations such as homestays and farm stays. In addition, the result of satisfaction
on the exposure of agritourism review media showed that the high levels of satisfaction are information
accessibility and convenience on Facebook with averages of 3.49 (S.D. = 0.413) and 3.47 (S.D. = 0.402),
respectively. The presentation and format on Facebook are at a moderate level of satisfaction with an average
of 3.32 (S.D. = 0.380).

Keywords: reviews, facebook, agricultural tourism, media exposure
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o1Fwniinauuien S1uu 225 au Gevas 52.4) Sdlfeuailaiurmiomihnseafivadunasluduresaniud
Wn 1wy lawand vhiuanmd 91uiu 347 au (Segag 80.9)
auianelalun1silindudesisnsvisaiisndaunwasuumedn wannnsdnwimudoyalusiusiag q
Fasteluil
1. dunsdnauauazgduuuuuadn
Tusunsiiausuasguuuuuwiedn 1ldnvuzvesnisinaueiiaau 5 sUiuu éun susuumsdiaue

mugunnUsgnaudeninu IaleUseneudeninu deanuwinty guawwintu uagddlewini

Table 1 Satisfaction with presentation and format on Facebook.

Ranking ltems Statistical Value Meaning
X S.D.
1 Present with Pictures Accompanying Text 3.74 0.573 high
2 Present with Video Accompanying Text 3.54 0.649 high
3 Presented with Text Only 2.63 0.824 moderate
4 Presented with Pictures Only 3.21 0.561 moderate
5 Presented with Video Only 3.49 0.602 high
Total Average 3.32 0.380 moderate

Note: 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.

9ne3ai 1 anufiawslashunsthiausuazsuuuuuumisdn wuin giondveglungammmueslutiogiudl
anufianelalugrunsiiausuarsuuuuuulenlassmegluseduuiunats Tnedidnade 3.32 (SD. = 0.380) iile
thannszanglusiasUspduaransnsndesasul i

mmﬁqwahﬁmmsﬁ%auaLLangwauLW%ﬁ:ﬂﬁa@uszﬁumﬂ laun sunuunsdauemesunmUsenay
Fomnu fidads 3.74 (S.D. = 0.573) JUwuuMsthiaueseifleUszneudoniny faade 3.54 (SD. = 0.649) uay
susuunstiauedeiflewhtu fiduade 3.49 (S.D. = 0.602)
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2. muilanunefiudayavumadn

luduienifeafudeyavuledn dn1sAnwianuianelaves|ierdeeylunsunnumiuasiy 3

U v

aadUsenay laud AuAugndes Auanudauvesdeya aulsinalenideyaaniuiivioaisl wasd1un1siig

Y

anuivieaiien lnefinnshideyavesanuiiognensudou



King Mongkut’s Agr. J. 2023 : 41 (3) : 205 - 212 209

Table 2 Satisfaction with content information on Facebook.

Ranking Items Statistical Value Meaning
X S.D.
1 Accuracy, Clarity of Information 3.67 0.566 high
2 Amount of Tourist Information Content 3.28 0.566 moderate
3 Attraction Reviews with Complete information 3.52 0.613 high
Total Average 3.49 0.413 high

Note: 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.

et 2 msdelalustudeniisiiudoyauumetn wui filerdveglunsamamuaslutiagiud
arufianelaludrudonuistudoyavuietnlassuegluseduan lnefienade 3.49 (S0. = 0.413) ey
nszmelusorUssiiuazannsndesduldded

arwiiawelalududonufsiudeyavunetn Aogluseduunn Tdud duanugnies Faauesdoya
fidnuads 3.67 (SD. = 0.566) wagmsThanuiviondion Ineldeyansuiiu feiade 3.52 (SD. = 0.613)

wazarufiawelalugrudlonieatudeyauumiedn foglussduuunans Thun Vinadendeyaaniui

Wiouiien fieade 3.28 (S.D. = 0.566)

3. msdhtsdayauazaduazaIn
Tudnunsnisidndsdeyauasanuazain dns@nwarufionelaly 3 dnwagdieiu fie arusiaduay
umsnisalvenisSianuiiveniien mnuasminuasdiienen1slaiudesin wazanunaivesnisaallvandeya

aa
13377

Table 3 Satisfaction with access to information and convenience.

Ranking ltems Statistical Value Meaning
X S.D.
1 The Speed of Attraction Reviews 3.56 0.571 high
2 Ease of Exposure to Reviews 3.32 0.558 moderate
3 How Fast You Can Download Review Data 3.54 0.601 high
Total Average 3.47 0.402 high

Note: 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.

91n5adt 3 mnufenelalunsidhdadeyauazauazein wuin fiendveglungaymumunsluilagdud
arwiawelaludiudonniosudeyavumed nlnssmeyluseduun Tnsddnade 3.47 (SD. = 0.402) Wethun
nszmeluuserUssiiuazannsndesduldsed

anuftswelalunsidfstoyauazanuazain fegluszdvann liun amnusaifuasiumgnsaivenisii

anufivieadien dauads 3.56 (S.D. = 0.571) uarAruTINSIVOINIAUINEAdayan15337 daade 3.54 (S.D. =
0.601)
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wazanuianelalunsiihfisdeyanaraiuarain MegluseauUunans loun AnuazaInuaziteran1siiay
9971 Uinwafde 3.32 (S.D. = 0.566)

MnransAnmmufimelalunslafudeihmmioufisndaunuasuumsdnuesfiendelunsammamuns
wut fiiordelungammumuasiiarudimelassduinnidlusuionifstuteyauumetn uazaufenelalunis
\ihfsteyauazanuazain Smnuaenadesiy yaems disssuaal (Vutidhammakhun, 2016) fildins@nwiizes
arwienelaguievdoya lutssfiuduaugndes damuvestoys uazSinmudeomdoyaaniuiiviendes dau
anwitswelasnunsiifedeyaludodsnuooulay fianuaenndosiululsuifunusiniuasiumgnisalvesnisiin
anufiviouien wazmnumIniFvesnsnilnandeyanisiin lumemseiutuiliifianuauaonadesiuinidsves
uns3lndu wddBe (Maneekhut, 2019) Fswutrreuuvuasuamiimufianelasudondoyauazanuiienslaly
Frunaddedoyaluseduinniign dusuiianelafumaiiaususr suuuuuusinvesdfoiiifisefuuiunans
iy wudmansinulilaenndesiuisaesmuidefinanundisiu mnthinfensanluseiuasnulssduiiiiala

@

N

=D

anuianaladunisiiauauazgUiuuuumadn a1nnsAnwenideinuimanstessideyalunm
mmasﬁiﬁizﬁwmnmq Feonalyiaenadasiunuisy unsilndu udlRd (Maneekhut, 2019) Algvnisanwidesdvisna
vesdeTesulatfidmaronsdnduladenanuiivieadisvesinveaiivavialvenguiiuueistune inuin Ay
fimelalusuguuuunsiiauslufedsauseuladlunmameglussduinniian aussiugesludumsidesunw
nMs3dhemidnes Msiivheadu/Ale warmsiilasssyneasdealuiuine Wy :1a0 Aramngauvean Ui
AnuUszsiula uazaAdevesymems disssAn (Vutidhammakhun, 2016) Ailévin1s@nyi3esn1s3iiueims
rudedsauesuladiunsindulaidonuemsdmiunsiudsemuuenturesuslaalumnganmwamuns Tugiu
anufianelaguuuunsausludedsauesulat Tnsfnmsimegluszdvann Tne Tusuiiugosifseduunn laun a3
Fihefdnes msTiadeady / le Anumenuvestoyanisiid warnsiiidnsszyssduanufwelasng
dulutssiiunsivhesuameglussdunnitgn Snvtsussdufiunanla o msdhdunsleadiorlimsiausnm
yiendUIRlewiniiy uirstinistiausludnunsvsssunmiienduileysznautoruuniign fuamsifotinut
maiauesegunmuszneudemuiiflimuaulanndududuusn faueds 3.74 (S.D. = 0.573) uazifleUsznou
Fomu fA1ade 3.50 (SD. = 0.649) TidenAd0IRUINUITEV0IUNTIINEY LETRE (Maneekhut, 2019) ﬁizqdﬂ
naudimnedanufianelason1s31nieguaIn N15333078038NYs N15333018ATU/IALe warn15333lnesey
Fwazdunlud1uniee WuRsanuunauuwivles MarketingOop lnsalgiees] 298imsogveas (Wongreanthone,
2012) fldinausuneuieiudninaiisinanonisiadulateduduuosulaid fuslnafiujduiusividenan
wusudsntudioagluguuuuresnin $ovay 44 wagiufduiussunusudundudeglusuuuuresile fevay 37
Snde fedudailiiuimaiiaueiesunmdeniuitlevssnoudenudusyavsamilsddaulomnniiae

v
av a '

aunswalaludrulanufeafudayavuedn 31nn15AnvIdeTulnuimanisiasieiaiuilen

,2,' Y

fAgatudeyavumlydndanuiianelaeglusedvinn lnedanufaneladosanugndes daauvesdeyauniianidu

—

[

ufuusn Gaaenadesiu yaeIns disssuAn (Vutidhammakhun, 2016) 91nAsAnwInUINALgRdes Fatauly
Yoyavosiuamsinaronufnelalussdvannuiu sluvssiudiuaugndes Saauesdoya uasuium
Lf:amﬂa;gaamuﬁviauﬁm Fslydonndosiuiuitoves unsilndu udldRe (Maneekhut, 2019) uay USauan wAves
(Kaewthong, 2014) #ildinsfnwiies mssuanuiivszleminaznssensuteyasnuniansaluvuiifaiuayy
(Sponsored Review) vasgsialstusuluiesvgunauiln ulsdiufiunenaen wuindneuwuuaeuaudaiuiionels

seUsuuvestayavesanufivisaiislunsussliunadenuiniian wazianelalusuanuieitesnnudiladny
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digwa 12ah (Muangtum, 2022) fildinnsseauluyn® wuilud 2565 aulnedesliinednunniigaissesas 40.8
wazdraenndostun1sfinuves nsednd ASade (Srisuay, 2017) fildFnwiFemninssunislédessulatiifinadents
novauesasuilag dwin1sifeuasnuin manovaussesiuilamiudenldruuumetnUosiian uasuanainids
aenndosiunuidoves Awaivan Al (Khongman, 2016) Fdlddnwides nginssunissuraiiiuemsmesulay
wazauRdlanrlduinmdinmsniimseouladvesiuilan wuih Yensdifuilanaziusiinnniian fe wiudn
Wity annisueiviemsvenidvesiieu ulssiuidlfiuinssindinadutemsdviglfasadifedoyald
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7 ou fiswldiade 27,904.98 mmiaLﬁauL‘TJwﬂ'ﬁ:ﬁmsﬁﬂwﬂmzﬁw%zyzym%mﬂﬁqm TovdulngUsznouo@n
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wislél 2 sy Adanufiemelaluseduann en mnusinsuasiiuvansalvesm i hanuiiviondion wazeusia,
yosmsaiinandeyansiin uazanuiiemelaluszduuiunas loun amwazmnuasiiesionsidniudedin
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HaYaIN5 189831 Beauveria bassiana Wiesdusian1saualwaeliud Allocaridala maleyensis
(Crawford) Tunuiiugnyiseunangiuean
" Effect of Indigenous Beauveria bassiana on the Control of Allocaridala maleyensis

(Crawford) in durian plantation areas in eastern region
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AB TUNY3 1910 Uay S28ed ‘\]’Iﬂﬁy’uﬁ’lLLMﬁﬂﬁﬁEﬁ%ﬁLﬁUvﬁuﬁLL‘EJﬂL%@i’]ﬁmmadLLa%f{TﬂﬁT’]LLuﬂMWﬂﬁmiﬂu?mEﬂ“UENL%}@‘i’l
WUINANNE 091 B. bassiana Sniideniuenldumedevlszansamlunismuaundsliug ledssdiuan
Wesidudnsmeveaundsliud Fsuvsnamaaeveenidu 2 diu Ae svuzigounnasuiuly uazsvozdaufute
NAFOURUEDAT BUTBIYLTBU HANTINARBINYTT 1T 8371 B. bassiana 9 3 seduAIdady 10° 10° uag 10°
alesnefiadans aw1sadudenisialgueaunaslnudlavonun lneszauanududu 10°alesrediadans
filesidudnismevoundsliudszesdgounardudutogeiian da1viiu 100 uas 88 Wedidudniudiy
Tngagarnnsliidon 8. bassiana Hesdumsdesdanuiumdslniudluszesdsaufinirdanulussosdniuy
wedigeunesomadviangveatosfiuuas

v
[ N v

ﬁﬁﬁﬂﬂiy: LONDINY ‘1/,}13814 Beauveria bassiana, Allocaridala maleyensis (Crawford)

Abstract

The spread of Allocaridala maleyensis (Crawford) in durian fields has a great economic impact on
durian farmers. Allocaridala maleyensis can invade durian at every stage from the beginning of young leaves
until harvesting. Thus, it is necessary to select indigenous entomopathogenic fungi that have the potential to
control A. maleyensis in durian fields. The objective of this research was to select indigenous Beauveria bassiana
with the ability to control A. maleyensis in durian plantation areas in the eastern region. The insect pest samples
were collected from durian orchards in 3 provinces: Chanthaburi, Trat, and Rayong provinces. Fungi isolated
from the collected insect pests were then identified and classified by fungi morphology. The isolated fungi were

classified as Beauveria bassiana and used as tested fungi to control A. maleyensis. The results showed that B.
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bassiana at 10%, 10°, and 10° spore/ml were able to inhibit the growth of A. maleyensis. Beauveria bassiana at
10% spore/ml completely inhibit mortality nymph (100%) and inhibited adult A. maleyensis (88%). It can be
concluded that indigenous B. bassiana should be sprayed on rooster aphids at the nymph stage rather than at
the adult stage because the nymph is susceptible to the infestation of entomopathogenic fungi.

Keyword: Indigenous, Durian, Beauveria bassiana, Allocaridala maleyensis (Crawford)
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{Jﬁ]ﬁ;ﬂumwmmﬁﬂgﬂuSﬂuﬂisauﬂﬁgmmmwiszmmENLLaJadﬁmgﬁﬁuﬁm’f’lmﬁ’lmswawémtﬁ‘wg’umﬁ'uﬁu
yosmsadiluseusuiafuiemandn Insuuasdngivfiaiuanudomsegiunivatsvia wu mdsln idoves
wasuls indelnud uenianzd iy Femunen wasmuouwudn Hodkinson (2009) Fudledunaluiiuiivgnyisey
TumangSusendruannnunisidiviatsveunaliug (Psyllidae) \iundn & siideInenaransdn Allocaridala
maleyensis (Crawford) Inswuszagnisidviatsreund sliudmaoansd 1Suarnnseuszeniuadisludeu
inlilugeuinyaunadmaes (Burckhardt et al., 2014; Butler & Trumble, 2012) lua3gyLiuln wagludalen
EnAaund drszuinminluasuinie wiswazdrmauasgiiudu 8sluninfudsannsngnauludiduvessen
slmAngenuRuduiorty uennidmuiyanudandstudseenuluruganhaisaunaisduuaiemis
TitudendiiiuunaaulunSeunardmarilinsduasziuasanadld (Fabrice et al,, 2020)

o iinunanagnySeuistesnismstostuiidniiasatsandgmnisunsssuinveandeliud
Tagnaswuarsiad eadumdauuas uanisdanuaisiadddovrdadunisdanwnd olnud
wirzdmnndarilugnaiveandsliud arsfonsadldannsadidaimeandsld esnmdstinisaidly (Wax)
Unaquilassevriliarsauuandigsisnieveand slden Usenoufumd sfvuindnnisied eufivaundn
Asdunaansiaiilagie (Hodkinson & Brid, 2006) éi’aﬂfumsﬁm/v'uam,ﬂﬁahLmaﬁalﬁmamimuqulmsé’wﬁ’w
wioldldnawiniiens éhEJS?J’EJ?&']ﬁmﬁﬂ%@%%ﬁﬂﬁﬁ%WﬁWqLLaﬁ%mﬂ%’L%aiﬁuLma& (Entomopathogenic fungi) 1w
nsldido31 Beauveria bassiana Metarhizium anisopliae Wag Paecilomyces lilacinus (Zapata et al., 2020; Ullah
et al,, 2018; Mascarin & Jaronski, 2016) @ sifagunisldidesAunuadlduanuisnegranninszd g uaudd
Tumsdvhansusadldvanransvin WnedesmAumasannsafalufufuvamuandilUluidaidemeludveuas
(Mascarin et al., 2019) anifufiazsendauversiug neludduuawiliusanad eulmdas ngaiuems
wararslufiga Tnodnwarvoseinuuasi nedngninaaudaoidulouazladifoveand 031 B bassiana
dlosvnzinarinulufazunduseiuglusumasdue soly (Erler & Ates, 2015) agslsfimunsiinsidonlfidoniuusag
Fetndui ezdosddunnd osrvidalug q 7 Hdsednsarmud ot oldid uuuanislunisarvauunas
Tnedefvosnisliiderosd uaunsnodeeysrufulusssumildlaglisududesusumaliidrduaninundeuls
ez drdyAelidwwaidosefivugnvinldduiiviaigiavlaudwsanazannisidviansvesdngivlasndae
(Anutrakunchai et al., 2019)

fadunuistlundiliingusrasdiionaaouyssaniamusadonuwuasiesiulumsauaundsliudly
fufivgadounianstusen i elfidumadenlunismuquindsliudniseulufuiivgnySounians fueen
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\usegausasdngiivynadefinuluidasignyiSou uinadusine vesiuydou wu Tu As sen aen ua
wazuui uiy L udu TneludruresuuasnqunuenldAudunuas (Forceps) wazuuaing ud29nioinde
findoudiiazlinsslnsdnisindinvesduiiviunaunzduazerdoey (ladlifeadududatuunasingnss
wietleatuusasldSuniansenunssiieunaziinnisvudeunnidevirluluoinai Aanssduvesd e U om)
Mniudvusadldaslundomaiaindivd sudlauvufinda vuin 18 x 27.8 x 8.8 Lwufiuns (ASsdIuALUY
dndesansgindjsmniisaunuaniieatuliliuasennts) iuiuasduauimn 10 awluniang fuoen (Table 1)
o8 1suuasiiifuUsznaudie vueuiide wuasAeuves wuasiuyy indolaud indsutls nuoudasmuang
wazvuoudsivly Wudu damdsainnisfudiedsvosuuaungs duuasnd sauenlaluaiumizid sade
TuanmiesfUang laeldluniFouseuduemslifuuasi Sumn@nesingAnssud sdaunndnvazngAnssu
YaaaInsAY mstadeulm dmanuiuuaseialediduleysudesnasgiuuinudiuvet oreniedn s
fazusnoonufiolviarudu welidmvestusrendes wu dulevdoadesldinmafiusuauiasauneliuiniy
Fefnwazvead oniledyuuduanivesduivsasdadonansd osies yuusuuadd s guiulng
dieannszuiunistuitiouventoqdurisuiindug fasyaniings wefly i llfluturounisuenideliuianssely

A3nsuenidesiinuuuacasldas Single spore Wag Tissue transplanting technique (Lee et al., 2019)
Tned vdruvsneusvend e 1asguudivesuuas Tnsnsléifud vasAnavesuiodulovendon
thanidgsasuuemadsnie Water agar WA) iunan 3 fu ndsndudoduloventosiaiyesninuszau 1-2
LUALUAS 98§18U1LA BIULDINIS Potato dextrose agar (PDA) vl avaarnuly 7 Tu thludasiuun
Tnsnsdesnielindesganssaiiiednudugiuivevesdonuisnisuinsgiures Samson et al. (1988) uas

Humber (1997) ieldlunismegeuusedvannlunismuauuiuassioly

Table 1 Sources of insect sample on durian orchard in this study.

Insect sample Place (durian orchard)

Curculionidae, Scarabaeidae, Cerambycidae, Psyllidae, 100 rai orchard, Kung Krabaen Bay, Chanthaburi
mealybugs, thrips, shot hole borer, durian seed borer, fruit

borer

Suan nam sap, Na Yai Am, Chanthaburi
shot hole borer, long horned beetles, durian seed borer,

fruit borer
Suan luang chan, Takhianthong, Chanthaburi

Psyllidae, shot hole borer Suan chantha khem, Chanthaburi

Suan nong o, Chanthaburi

Suan khao saming, Trat

Suan bo rai, Trat
Cerambycidae, Psyllidae, mealybusgs, shot hole borer

Suan bo waru, Trat

Suan bo phloi, Trat

Suan somboon, Rayong
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< & Y 9 1% & o ' & v v v a
viusnd elnwdlude 3-5 wasdaudy (M un1sinieid sadvdund s suluwdaseuvia)
wdsmvusunavessuisullnzanuanety 1 Y (Figure 1a) lnsuvdldlulsadounigneduiawia 69 x 49 x
160 wufuns 919U 3 fusie 1 1saou suvianun 5 1sa3eu (Figure 1b) nasniudassmasliudasuuiundmseu
U 15-20 @1 lagdunanisiasgiavlaveundsliuiunaysver wieunsluiinuanisnaasslagtudiuiuiu
voundelnudnusszezly ddeu wardufue ndwintudenntdieiesie seandeliudiiednnlddueyaiiugu

Tunsmnuetiesseziiavenstinveamaslnidsazaiunsalslunisdesiuiinnetl

nMsnageuUsyansnwvestios Beauveria bassiana 1umimuqmw§ﬂlfiu%'
nMvadeuUsEavBAmventes1 Beauveria bassiana ‘Lumimwmwgalfm%’ Tnensmnaeuasuunasling
Tdadunumsndorunn 9 wuiuns uasUdesmisliudadiusuau 10 fMdevumeite Swdsnmsmagevsenidu 2
dau Tngldauredlunazsendouvosiunsunmaseuiumdslnudlussosfiundnatufe dwdl 1 danudos
B. bassiana AUt 19 auna ol ud Ty 3 wie 4 vuluniFeu uasdaudi 2 dawuld 091 B bassiana
fuifutomaslnuduusenseuvesiuyiou msdanuden B bassiana IWranasduia vuiavssy 2 Saddns
Aeudanwd 031 8 bassiana W T ad1a1ue s st o lfndraneussuai azenvend 8317 alsd
annsafanszaslulnuuiinudiuinanweumnsidsadefidmdsliudey Inerfvuaseduanududuly 3
aududu fo 10° 10° uav10°aveiredadans @aviudes 8. bassiana USua 2 fadansdoiuemsiaeie)
TLNUNITNAABILUU Completely Randomized design (CRD) Usznaunae 4 n5suis « az 5 %1
Tnefiseandendiolui
n333357 1 n33uABAIUAN (Healthy control)
n35U359 2 Ao 8. bassiana (10* spore/m)
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n35U359 ¢ Saviuies 8. bassiana (10° spore/m)
Suitnuanisneasdlaetfusaumidsliusiinmelunsasnssuds ndenduhaidldumuamdesidus
nsasveuna sliuduazinszfiussudisuaimead s andudunaniselgueaduledesn 8 bassiana

vwiveundalnudnifievunglindasganssauniaunsaiann

Figure 1 Seeding durian in 1 year (a) and Sample seeding durian in green house (b).
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NnstivdegraunasdngiiaiidwhanedunisouluniansJuesen 3 Smin leun Sunys msa uazszoes
Tuiluiugnyi3ou 10 unds (Table. 1) Tnsaansnifvunasdngiald S1uau 9 viin Ao wuasrounes uuasiuyy
HaAIEERY Aa9muaney A elnud ndveou nd sl vueuazinde wasnusuniznaniseu 1iudy
n¥sntuiusasdngidlduuendeniuuas wuiiuaniies 3 sia Anudesfusanaiaduinagudd fo
LadAPLNBY UEALTERY uasnaslaLd (Figure 2a-c) MUERU dlevhnsueniesiiintuuuduuata 3 4dn
wuinuios Beauveria bassiana (KMB1) Insdnuazreaduledeniidvniniouadionsuutsoguiimimi
1930113 Femaissaivlnvenduleaseos ianisUssinaiuay 1.5 wufiues suldsvernatlunmaadydivle
Wuuewnadsnteidusreziam 14 Yu nimndudedesnglindesqansami wudumeeiugueadenie Tafiie
(Conidia) figus1snasdlausniufen sguinaduuuvesiuglaiiie (Conidiophore) (Figure 3a-b) Fsaenndasiu

N

NnaIvee (Dowd & Vega 2003; Muerrle et al., 2006; Mascarin & Jaronski 2016) Al Auiog1auuaifnsiie

Y

WENTRINUULAY NUINTOT B. bassiana axnsardvinatsuuadlanainaneyin 1 9939 Aasrald daafuyy

wuasiunes denszlandiinia wazgs ludu yenandudamuliies) B. bassiana Wviane uenlazaIRUNIIEY

1edneae (Anutrakunchai et al., 2019)

Figure 2 Sample of infected insect pests by Beauveria bassiana in Hypomeces squamosus (a), Xyleborus

fomicates (b) and Allocaridala maleyensis (Crawford) (c).

b

Figure 3 Beauveria bassiana (KMB1): Colony on PDA after 14 day (a), and Conidia and conidiophores (b).
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9111158 N¥12995F Tnveand elaud 7 i udeg1sunanudasdgannif ey wdverndiuiid o
Tulsasounanedun sulinaglinsdifutomamdoaunsansalaglddiuveseToazansla Ovipositor (Figure da)

wiadlunsluludiedevesongeuluyteundlinioan daaiies 1 Wossiayn (Figure 5) denndotiuiuideves
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Butler & Trumble (2012) finun15:3191a18kaz9 by v na olnwdvueene uvoIR U uNS By Uiy ndeantu
szoylyazwaunduszerdigeudes 1 192a1 4-5 Tu @ 9szezieeu (Nymphal stages) G anun 5 g
lneldszaznanlunsimuisazildsuutasgusiauszunn 15-20 {u (Figure 5) noufl semunldidudiiuie
Tagdaundeq 3 Wuduly nudnndslaudazasisdivvedla (Wax) §vdunidnnquaidalavaziidnvus
Aa1eAUNIURIN LI N drun1ulateveeasi venandulude 1 99 4 azinisaenAsiuwasnau1UE suwlad
uUnva9a197 taeldsrezinanlndideady Ao 1 89 3 Yu Tuvueity 5 wasdduteldiaiiiududu 4 895 Ju
Tun1sWaLI9UATUI9TIN Bdsanndulafiansandwnavaanaglnwd Uil aunsasenlataenisdusamaglnng
a v ~ | v ' v o 1A a ' . . . < < = "y '
wannneviesiegdiuvesiesdiulans dmueessnsladiiienda Ovipositor (Figure da) Aavtdumeidle urdiliny
I I v . o o o & ' ~ N o o da | a o v v ' v
Aaviluner (Figure 4b) wavanvarddydug wWu adeazdadidvunlvguazdvesdrdnduanninney

drudnwauzneuenduauy danvuglinnanaiu

Figure 4 Sex separation of Allocaridala maleyensis (Crawford). Ovipositor in adult female (a) and no ovipositor

in adult male (b).
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Figure 5 Life-cycle of a hemimetabolous insect, based on a psyllid (Allocarsidara malayensis (Crawford).
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an1aFaUUsEANSnTwYeNlen Beauveria bassiana Tunsrauauwasliud
MnmsnageulsyAnsnwuenton Beauveria bassiana lumsmuauwasliug Tnsutsmsvasousoniiu
2 dru fio Fagoumdsliudnaaeuiuluyiou wasiafuTomdsliudeasuivsendouniou wuinsldides
B. bassiana %1 3 seduaTandutu (10° 10° uay 10° adesrefioddns) annsomuaunsaiaiulsveanasliudlen
2 53z (Mgeunarduduis) lnswiunataaud aalussozdsounnige W edunauudinuasiagnlan
wudruvenduledvrvond 091 B bassiana Tuiaf yunaauuuuRg ouwna slnud (Figure 6 a-b)
desnidloieufisuaiesidudmameveandsliud wuhdauitisusnuesnimaaes (1-3 Tundimsianuidon
B. bassiana) Wefldudnismeogsening 28-80 Wedldud luvasiissezdaududy fidesidudnisne wirfu 14-72
Wedidus asifuldinsserdseuvoundvliudifussosdinansandanisdostumdauinninszozduiue
LLazLﬁaigwL’me'mvl,ﬂamﬁyuqmmsmaad (7 Yumdsnsdawuid o) nanisnaaesiidululufianiafeatu
funisvaaeslugasusn nanfeszesdageu Tiledidudnismeveund sliudiAugaduis 100 Wesidud
Tunssuisidavudiedes 8 bassiana Amnududu 10° aveisediadang sesawide arunduty 10° wag 10°

a

aUosnodadansninainu lnedivesidudnisnie winfu 92 uaz 84 Wasidud auaidu laeflaunnsneiy
pgrafiudrAyneaia (Table 2) Turaziiniunanismaassludiuvessyeifude (Figure 6 c-d) Alvinan1snnasa
Wuiertuiutausnvesnismaass Insasdfiuimdminmsianiudes 8 bassiana sy 10° avesrefiadans
’Lﬁﬂ'ﬁLﬂa§teﬁuﬁﬂ15mwa‘uaamé’yaiﬂ'Lﬁqqmdﬂuﬂssﬁ%guq TagdlAnyinfu 88, 80 way 68 wWasidudauainu
WL 8 UN15NAABIYDY Boston et al. (2020) inadaud 831 B. bassiana Fusanalsl Carpophilus spp.
wuiUesidudnisaevenienguainanlusseziisoulszana 73-80 Wesidus nnanismaassaiunsaasulain
dewFeuiilsuamsainssniadedifudnsmevewnasliuiudas Tunazssiuanuidudureadosn 8. bassiana
#a 3 sefuardudulinansesesfiunninsiuegistaiau Taenuindesduamududurendosifiugeluidma
ylfiesduinemevoundsliuiluuias fufiugalusulufessrvesisounas i Tovoandsliudiduasonis
naasunszdnnmdsdavudeslulidudaduuasiennazliannsonuauld (Table 2) aonadosfunuisbuves
Mascarin & Jaronski (2016) finageuides 8. bassiana Aududu 10107 alesrefiadans faunsaduds
nssyivlavesuuatlavainuatsvin Wy Luadfiuyy A9 wasnsElan wazuuasiunes Wudu venandy
Agaiinnsldde B. bassiana wiariadug ﬁ"Lﬂé’Lﬂuﬁmgﬁﬁu WU &9 (Zapata et al., 2020; Fabrice et al., 2020; Ullah
et al., 2018; Bukhari et al., 2011)

ndntudohiseuresndsliudiiides 8 bassiana WinTuunaquadindesneldndesganssend
wud g esadana manunsaned g luneludidiveund vlaud Tnenissendauvereius fidudule
wnar gl lusiaveuuas nadsanduf eradteales aneludivesuuatuazuns nsraefI8onu

MeusnaluaLiiasonsunsseunludauasiilndnely (Figure 7)
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Figure 6 Hypha of B. bassiana covering by A
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Table 2 Percentage of mortality of nymph and adult of Allocarsidara malayensis infected by Beauveria

bassiana.

Treatment Percentage of mortality (%)
Nymph of Psyllidae on durian leaves 1 DA 3 DAl 5 DAl 7 DAl C.V.
Trl Healthy control 0c Oc Oc Oc -
Tr2 Spray of B. bassina (10* spore/ml) 28Ch’ 52Bb 68Bb 84Ab 13.08
Tr3 Spray of B. bassina (10° spore/ml) 36Cb 54Bb 76Bb 92Aa 12.07
Tr4 Spray of B. bassina (10° spore/ml) 66BCa 80Ba 94Aa 100Aa 8.75
CV. (%) 25.8 14.6 8.51 7.85 -
F-value * * * * =
Adult of Psyllidae on durian plumules 1 DAI 3 DAl 5 DAl 7 DAI C.V.
Trl Healthy control Oc 0d 0Oc Oc -
Tr2 Spray of B. bassina (10" spore/ml) 14Chc 30Bc 56Ab 68Ab 15.3
Tr3 Spray of B. bassina (10° spore/ml) 26Cb 50Bb 68Aa 80Aa 14.2
Trd Spray of B. bassina (10° spore/ml) 58Ba T72ABa 80Aa 88Aa 14.1
CV. (%) 30.9 22.8 13.9 9.61 -
F-value * * * * =

! Percent of Mortality = (total number of insects — number of insect dead) x 100

2DAI = Day after inoculation

3 Average followed by lowercase English letters in the same row and uppercase English letters in column rows have no significant

statistical differences P= 0.05 by Duncan's Multiple Range Test (DMRT).
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Figure 7 Nymph of Allocarsidara malayensis infected by Beauveria bassiana (blue area around nymph body).
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Quality Changes during Storage of Hot-chili Seeds Primed with
Different Drying Speeds
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Abstract

Changes of quality during storage of primed hot-chili seeds with different drying speeds were studied. Hot-chili
seeds (Capsicum annuum L. cv. Mae-ping) with initial germination of 98% were halo-primed in 2% KNO; solution for 3
days. After soaking, seeds were subjected to two drying rates: fast drying (FD) by incubating in 35% RH for 3 days and
slow drying (SD) by incubating in 75% RH 2 days, then 50% RH for 2 days and 35% RH for 3 days. Non-primed seed
(control) and primed seeds were stored at 5°C for 12 months and at 40 °C for 6 months. The results revealed that before
storage, germination percentage of primed hot-chili seeds were not significantly different from that of control seed.
However, primed seed with SD had faster germination speed than primed seed with FD and control. During storage at
both temperatures, the controlled seed had significantly highest germination percentage throughout the storage period.
The germination percentage and catalase enzyme activity of SD primed hot chili seed were significantly lower and their
electrolyte leakage and H,0, content were significantly higher than that of FD primed seed and control. These significant
differences occurred more rapidly in high temperature storing than that of low temperature condition.

Keywords: electrolyte leakage, sermination, hydrogen peroxide, temperature
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Fuadluwdaninfigninsudiel JsTuiuanusvensanauduild lufiinisanAnuauwuy SD flanAuiiuedned
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A. Soaking period B. Drying period
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Figure 1 Changes of seed moisture contents during (A) soaking period and (B) drying period of hot-chili cv.

Maeping primed in 2% KNO; solution with different drying rates.

Table 1 Germination percentage and mean germination time (MGT) of hot-chili seed cv. Maeping after priming

in 2% KNO; solution followed by drying with different drying rates.

Treatments Germination (%) MGT (days)
Non-priming 98 10.1 a
Priming with fast drying 99 9.1b
Priming with slow drying 98 7.1c
Mean 98 8.7
F-test ns xx
CV. (%) 2.28 3.04

** Significant at 0.01 probability level.
Mean in the same column followed by the same latter are not significantly different by DMRT at P =0.05.
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Figure 2 Changes of germination percentage and electrolyte leakage of unprimed (control) hot-chili seed and

primed hot-chili seeds cv. Maeping with fast and slow drying rates during storing at 5°C (a and ¢) and

storing at 40 °C (b and d); error bars indicate + SD.
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Figure 3 Changes in catalase activity and H,O, content of unprimed (control) hot-chili seed and primed hot-

chili seeds with fast and slow drying rates during storing at 5°C (a and c) and storing at 40 °C (b and

d); error bars indicate + SD.
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Xanthomonas oryzae pv. oryzae d@wnlsAvauluwisadnang
Selection and Characterization of Antagonistic Bacteria as a High Potential Control Agent

for Xanthomonas oryzae pv. oryzae Causing Bacterial Leaf Blight Disease in Purple Rice

YBIUS 175! LA 996dUT dATHAAL

Chayamorn Thaworn! and Angsana Akarapisan®”

unAnga

Tsavauluuia (bacterial leaf blight disease) 1 ulsadi @A guosd17 Taunnurainid euuaiide
Xanthomonas oryzae pv. oryzae FatnnudutndnuiandsfinunaitwhaisvesuuaiiFonesluanimudasign
nsfndenuuaiiisufinddiussansamluniseuaudoanalsadsianuddalunsiluld muaslseifioan
M3sEUIn wazauLdsveveanandn nsdndenuuaiiieujinufiuenanfuuinuseusindn Jeansowenls
stevmasuau 48 lelwian uazdaidendaes dual culture nudn lelsian KY16 way Ky17 fdseAnsninunniian
’Lumﬁmuqm%al,wﬂﬁﬁa X. oryzae pv. oryzae Tnefisafisovasuinadiuaninisdudweuaiide (inhibition growth
zone) WU 12.70 mm uay 11.95 mm Ay Wefnundnumemsdngingwagamauifimaduaiivissensg
wuinduuuaiiGeunsuuan uazdneglungu Bacillus sp. WednduunuaysyyrinvemuafiSeujinslneSeuiiey

o v a

anuthnalelna LLafJmexﬁmmé’uﬁuﬁ‘mqﬁuqmiumﬂﬁuﬁu’wm 3 funus 1en 165 rRNA gyrA Wag rpoB Wuan
faduunidu Bacillus siamensis wazannsAnwBuiiistodunandnasiugaunisnuinuafiFeraeslelaay
fifufinanarssunduniglungu iturin A waz surfactin dsranisAnwdanunsoiuuaiifeufinsddadentaly
Uszgnalilunmsmunulsaveuluwisesinmiluszduulasignssly

Aadgy: 119N wuaiiieusnuseusnie lsaveuluwiswesdnl Bacillus siamensis

Abstract

Bacterial leaf blight disease is one of the most serious diseases in rice, caused by
Xanthomonas oryzae pv. oryzae. Purple rice is one of the rice varieties that has been infected by this pathogen.
Thus, screening and selecting highly efficient antagonistic bacteria for controlling the pathogen is necessary for
disease control to reduce epidemics and crop loss. Forty-eight isolates of antagonistic bacteria were isolated
from rice rhizosphere soil. The highly effective antagonistic bacteria were selected by using the dual culture
method. The results showed the bacteria KY16 and KY17 were the most effective antagonists that
inhibited X. oryzae pv. oryzae. The inhibition growth zone of antagonists were approximately 12.70 mm and
11.95 mm, respectively. The morphological and some biochemical characteristics of antagonistic bacteria belong
to Bacillus sp. group. Additionally, the antagonists KY16 and KY17 were identified as Bacillus siamensis based
on 16S rRNA, gyrA, and rpoB gene sequences. Antimicrobial biosynthesis genes of the antagonistic
bacteria were also examined. The results revealed that iturin A and surfactin biosynthesis genes were detectable.
Following this study, the most effective antagonistic bacteria can be applied to control the bacterial leaf blight
disease of purple rice in rice paddy fields.

Keywords: purple rice, rhizobacteria, bacterial leaf blight disease, Bacillus siamensis
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P19 Wunilduiuddniwzdgnluniviedodundn wu Bude a3aeni Jsnanna Adudud dulaiiide
817 3u 1 md guu uazlne lagludsewelvednnuiinisnzdanluvsnaiuiiniamile wazariueenideanile

d1n1rdanvaeduieddaiusingniudiu pericarp Yueg AvUSUIMNTATANURIAI5UTELAN phenolic acids

o

flavonoids &g anthocyanin (Pusadee et al., 2019; Senakun et al., 2018) 9170 umiaaﬂqw%ww%’gmwmmﬂwmﬂ

'
o W P a o =

¥ila uid1seengndfid1fey fe anthocyanin Faduarsiueuyadassid1fy Tanaudflunisdueyyadase uziss

v
v v v

A
WYRAIUNITUIIAA NTANTITIN Lay

1%

\losen uazdu 9 16 (Fongfon et al, 2021) usnandnamaztluiianidainudn

araAsugiaudSadnuamislaruinisgdsidegquanguilandndie veillunszuaunisudadngdaldsu
ranszvuAmannuaneiladetinnuessnanasldiidin uardddin Wy Wes wuaiide MdFeules waylda udy
Tsafmandilinandndnananduetann uavdwansenusienusiunmisemslussdulan (Azizi et al, 2016;
Talbot, 2003)

Tsawouluuis (bacterial leaf blight disease) LT ulsandni d1dgyvosd1a fanunaind euuaitide

a a

Xanthomonas oryzae pv. oryzae Wuaiiiss@ndunsuau lspveuluwisaznuluszezuannevesdn einsuuluaziye

q

g1 q vinameuazreuluilafiuiiuds dnuaggedningveslunuduluaufaumadnunsdnnauddim
uaziiiaiiemeluiign Ineviluukaszanamanuinadmsluadiumueuluasduly uwwafideansounsnszans
K1uth du o was wazdu 4 18 (Nino et al., 2006) mnfimsunsssuinguussazdamaliinandnuosdinanas 10-20%
vi3e1aunnn 50% ieogluaniiswandonfvazausomadwhansveadoam (Sombunjitt et al, 2017)
nslfaaailumsdostumidadnsiisluliogtufesmssninienubufvuasnanssnuiifinoduanden Hads
dawarearuiunuasiedvesdoannlse arsafitindngiisnaseindsdunlinfiosgniuilulslumstosty
f1¥n uasmstunsdoumaedeinlnlidunliianas drunsemuaslselned s3adusnisnmileiiddnenings
LLazL‘fJuSm/mLﬁaﬂuﬁqﬁﬁwﬁzyﬁm%’uiﬂumﬁmmiﬁ’mgﬁmwmammu (Raymaekers et al., 2020) Snrafuiingsie
Fandoufiiusyaninndessuuiivamnuns (Syed Ab Rahman et al., 2018) Tneu3tiny rhizosphere soil sinwu plant
growth promoting rhizobacteria (PGPR) 4§ ailutseleviinofivunazifudruddgludunisaunudoaunglsadiy
lududdnasnukuaiisenainvatenay W Pseudomonas, Bacillus, Enterobacter, Alcaligenes, Arthrobacter,
Azospirillum, Azotobacter, Burkholderia, Klebsiella, Rhizobium Wwa¢ Serratia LUAT LS ULU a'wﬁyﬂmmmmsa
’Lumﬁﬂsw’jumsLaﬁzylﬁuimﬁﬁuﬁﬁmsﬁaaﬁunalﬂﬁ%mnwmaﬁqmamaLLazmdé’au (Ngalimat et al., 2021) Tngladl
nsnwnisthuuafifeufindunldlunseuauideuuaiiieanvelsn fuvu Xie et al (2018) Iddndonuuniise
Bacillus spp. ndvluiufinia@euarsiun wuin Bacillus anewus D13 anwnsoadisansszme alcohol wag 3,5,5-
trimethylhexanol Tun1s8us L ouuaiilze X. onyzae pv. oryzae 19 wenan{ Jin et al (2020) l@vuuadise
Bacillus velezensis lalaian HN-2 1ldlunsaiunu X. oryzae pv. oryzae lngnuinfiuuafiiseanunsaasng surfactin
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ASn1sAnE

WauuaGeamnlsn
\WowuATise Xanthomonas oryzae pv. oryzae lalaan UN12 kenainein1sveuluiavesdnim fughnan

wy. 107 ludhadeuiugiey - ngainigu 2564 neluwdasugninvesiuiigudide ade uaginousunisinuns

walAEY ADLLAYASANERNS UINeNaede sl

nsuenuuaiiBeufUndarnfuuiiinsausindn

WAUA9819590917 3NTUTAUEALeaNNIINIREDRNILEIUNAATUSINTY TITINT1IRasAUNARDE

]

USITOU 9 910 (adhering soil) Usunal 10 ¢ ldaslu Erlenmeyer flask ﬁﬁﬁwag’ﬂ%mm 90 ml wagiluivgruu
shaker 1A91%159 180 rpm w1 30 undi wenuuATSes1833 dilution plating method fadulausuduuy
(supernatant) U5u1es 1 ml adluivsines 9 mlaldiesnsfissiumnududu 107107 neaasuvIvassysunns
20 pl asuueMIABNTe Nutrient agar (NA) ua King’s medium B (KB) aniildinaiia spread plate Tnglduriaui
flsndoudnndsliviisauemns uilgamgiivies umw 72 49lus usnuuaiieliusgnisemaia single colony

isolation UuB1MS NA 3-4 psarewiuidu stock lurifiil 0.85% NaCl way 20% slycerol

nsfnidanuuafiBeufinddfivssausnmlunisaauaudasmglsadian
Faidenuuaii3sufindfiuenanAuuinaseusnd daeds dual culture Tnaidsantouuaiids X onzae
pv. oryzae lelaan UN12 unu 48-76 alus uazuuaiiFoufting wiu 24-48 Falus vuensns NA anduinew
a15urruansuUAiisy (bacterial suspension) Turndui seid o UFUA1AUY U (optical density, 0.D.) A 38
spectrophotometer in113AAN 600 nm WilAUszaa 0.2 ﬁflmﬂmuaammL%aLwﬂﬁﬁ'ammqkﬂmmauﬁu
9115 NA Wwelidn iy wasmasuuauemsitenms NA msesituliudn (oasal layer) U3inas 5 ml o 1 9103
venasuIILassLUATis sUUnvasuunszatnseafifvunadusinugudnatsUszana 6 mm Y3unns 10 pl ani
ihlunsuuenadsate NA finaudeuvaiFoanvelse wasihinduienidoduyamuau duiigumgd 28°C u
5 3 (Anwdasain Jin et al., 2020) Funndailseu9US AT LanInsS U asLUAiLSe (inhibition growth zone)

PNTUTILALINMIEINSARD UL

(FururudnanssanuInmala - @k uguinaenITaunses)

Inhibition growth zone =

2
TIUNUNTITNARBILUY completely randomize design (CRD) kawItAs1gvitoyan1eaiiflngis analysis of
variance (ANOVA) aa8lUs1nTal Statisix 8.0 kazlUTe Ui uALRd gAULANANTENINYANITNAABII8TT least

significant difference (LSD) fisyuaandesiu P=0.05
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nsfnwanwazdugIuIneuazauantinduaivesiuaiiseujung

Anwidnuazvedalaiivuafise lauwn & wua susdlalall wveulalall nisendvedalail Amdnlalail
mnslUssuas mstfeuAnduuuunsy dnvaizurianioaan waziewlaaues uuo1mns NA figaumndl 28°C uny 48-72 1l
VAaaUUA3en oxidase activity #a875U09 Kovacs (1956) nmaeu citrate utilization ¢7838ve4 Simmons (1926)
nAapUUNN381 catalase activity urea utilization carbohydrate utilization starch hydrolysis uag lipase hydrolysis

P URY Barrow & Feltham (1993) wagnageu protease hydrolysis sg7590e Velho et al. (2018)

nsdnduunuazsTyrinvasuaiiseujUndlaemaianmedaluana

afin DNA 9101908 v09LUATsenIun1TAnLUas91n35983 Cheng & Jiang (2006) waz Kumvinit & Akarapisan
(2019) Fadwunuazszyvinveanuaiiizanmsiieudisudiuinedlelng uariinmesieuduiusmeaiugnssud
USLIUAILAUIEY 16S rRNA (165 ribosomal RNA) 81U gyrA (DNA gyrase subunit A) ka8 rpoB (RNA polymerase
beta subunit) Wit U3116s DNA frewaila polymerase chain reaction (PCR) 1% Quick Tag HS DyeMix (TOYOBO CO.,
LTD.) Insiuo$ wag DNA dunuy Ysunnssaunanus 50 ul luusmsunyady 165 rRNA 19lnsiued 165F (5'-
AGAGTTTGATCCTGGCTCAG-3’) thag 16SR (5’-AAGGAGGTGATCCAGCCGCA-3’) (Song et al., 2011) ﬁ]'mﬁ?ul,ﬁ'uﬂ%mm
msﬁuqmsmm%mauﬁﬁ initial denaturation gaugi 94°C WY 5 W denaturation gaunigil 94°C WY 30 Fui
annealing guungdl 64°C w1y 30 37 extension gauminil 72°C i 1wt 30 3unl UfFSewiavma 35 50U waw final
extension gaun# 72°C U1 10 u1# Lakandn PCR vu1@ 1,500 bp duusiasunisdu oA Tolnsiwes gyrAF
(57-CAGTCAGGAAATGCGTACGTCCTT-3") whag gyrAR (57-CAAGGTAATGCTCCAGGCATTGCT-3") (Chun & Bae, 2000)
WisUTaauanswugnssulag initial denaturation gaumgdl 94°C w5 undi denaturation 9aumgil 94°C Uy 45 Funil
annealing 91 50°C WY 45 U extension gunNd 72°C U 1 U9 Uﬁﬁ%mﬁgjamm 35 59U wag final
extension g il 72°C w1y 10 W1t lanandn PCR 11 970 bp wazuSiansiunusdu rpos 1olnsiues rpoBF
(5’-AGGTCAACTAGTTCAGTATGGACG-3") rpoBRO (5’-GTCCTACATTGGCAAGATCGTATC-3’) (Huynh et al., 2022)
Lﬁmﬂ'%mmmiﬁ’uﬁqﬂiimmm%umauﬁqg initial denaturation gauuQi 94°C WY 2 W1l denaturation Baunad 94°C
w1 30 Juft annealing gaumigdl 57°C uw 30 Funfl extension gauMgf 72°C wIu 50 Jundt UATe LA 35 sBU
uax final extension gaumgil 72°C w1 5 wifl ékandn PCR wu1n 835 bp Mniuddinsgidiuiiadlelndiiuidm
Macrogen, Inc. 815754354018 AdewAlla sanger sequencing ﬁwasﬁagaﬁlﬁm%EJULﬁEJUﬁWTUﬁmﬁiaimﬁLLaz
ANNFURUEITUENITUvRMUATIS B INg IUTeYa GenBank (https://blast.ncbi.nlm.nih.gov/Blast.cgl) Aeluswnsy
blastn wazILAT1EiANENTUSMIWUENTIHN phylogenetic tree TagTldlaina maximum likelihood (ML) A1

bootstrap 1,000 a1 elusunsy MEGA 11

nsnsreseuBuiiieatesiumsnanasinugdundvanuaiiizeujing
prnasuBuiiindestuniswanasiugdunisvenuaiiSeuitnditussans mmlunmssududeuuailide
aunglsaveuluuisin dun Builauaumnssananslungy iturin wag surfactin WsUTINUasUNITUFBIMAT
PCR 1ngl4 Quick Taq HS DyeMix (TOYOBO CO., LTD.) Iwsiues uay DNA AuLuy USINmSTasianan 50 ul AsI9geU
B iturin A (itud) idinandn PCR aw1n 647 bp T4lnsiues TUDIF (5'-GATGCGATCTCCTTGGATGT-3) wae ITUDIR
(5’-ATCGTCATGTGCTGCTTGAG-3’) (Narendra Kumar et al., 2017) wazns29a0u8u surfactin (SifAA) fifinandn PCR
JUn 201 bp Talwsiues SRFA-F (5’-ATGAAGATTTACGGAATTTA-3") ay SRFA-R (5’-CCACTCAAACGGATAATCCTGA-
3’) (Joshi & McSpadden-Gardener, 2006) Lﬁuﬂ%mmmsﬂ’uqmamm%umauﬁaﬁ initial denaturation gadgil 95°C

v

W 5 W19l denaturation gaumgil 95°C U 45 Ju1¥ annealing vesusagduldgaumgiiuansineiu fail gu iturin A
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(ituA) 8 eunf & 58 °C wavdu surfactin (SfAA) g 52°C U1y 45 Tu19 extension gaunf il 72°C wru 1 w1
UASeavun 35 59U Wag final extension aaungd 72°C WU 10 w19l INUUATIADUNANER PCR saginailn

gel electrophoresis 14 1% agarose #ifnaslnliih 100 V wiu 30 Wil

Nan1sANYILaZINT

nsuenuuaiiseufUndainfuuiiinsausindn
wonuuafiFeUfindainduuinaseunninantiiugdulines wasdnusiidiesses Fafufegian

91nUus9lA f139mee o.newaziie 2.1 Feslnd Tudrafounguaiau we. 2564 618735 dilution plating method

anusauennd e 28 lelean uazienaindiugidioswesldduau 20 Tolwan savmun

48 loluian

nsAnLdanuuAiiiseufUneniiuszaninmlun1sniuniia X. oryzae pv. oryzae awglsavaulunisvasd1n

v oA =

Mnnsfndeniuaiifefindanauuiinuseusinditoun 48 lelaan §e3% dual culture wudnd
wuaieUftndisiuszansnimaniian 2 leluian de lolwian KY16 uay KY17 fuenldanfuuinusousnvestn
wugiiflesses defidnunzdvedlaladfiunnsirsiu iWlevulugamgil 28°C uw 5 Fu wuduuafiFeufing leluian
KY16 uaz KY17 fuszAvsnmlunsmuauide X. onzae pv. oryzae wnftgaidlaiisufiuynauay udiiuszansam

lunismuauideanuslsalalndlAssiu lagliinnuuansedditedAyveads Assduanudedy P=0.05 Sell

uSuikanin1sdugsasuaiiseuune laleian KY16 waz KY17 du@auuniiiie X oryzae pv. oryzae il

AUTENEAL 12.70 mm Way 11.95 mm auanau (Table 1) (Figure 1)

Table 1 Inhibition growth zone of the most effective antagonistic bacteria to inhibit X. oryzae pv. oryzae
causal agent of bacterial leaf blight disease in purple rice by using the dual culture method on NA

medium under 28°C for 5 days.

Antagonistic bacteria Inhibition growth zone (mm)'
KY16 12.70 a°
KY17 11.95a
CV (%) 7.90
LSD 0.92

Note: ! The average data was calculated by using ten replications.

2 Common latter within the same column indicated not significant differences by LSD at P=0.05.
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Figure 1 Screening of the most effective antagonistic bacteria inhibited X. oryzae pv. oryzae causal agent of
bacterial leaf blight disease in purple rice on NA medium by using dual culture method under 28°C

for 5 days.

nsAnwdnwazduguInewasananiantaliveswuaieujing
MnmsEnwdnurduginemeuuafieunsiitssansamlunismueudeuuaissanimelsad
d1uau 2 loloian uue1vs NA uw 48 Falus wuiwueiiSeufing lelaan KY16 uay kY17 WunuaiSeunsuuin
fisusraduviou (bacill) dnvazunanimaanduwuu peritrichous teulaavesiidnuaznaus (elliptical) wazuiumes
(bulging) a&,ju‘%nmﬁmam%é (central endospore) fldnuuglaladiiyusisliuiuey (irregular) wWuUTWAARINTA
91913 (flat) veulAaiiisadnos (undulate) Aanindusesdu (rugose) fiuwas (opaque) WuLHETU WAKUATISY
Uftnuvisaeslolnanidnvusvosdlalaiiunneeiu TnsuuafiFeuiind leluan kvi6 laladffimdesnsy uas
Telgian Ky17 laladdidu1aqu (Fisure 2) 3 nnsnageuamantini@ieadvowuaiiiiedjUindnuindauauts
wiffoufu Ao awnsniad oudi ld TinauanfuUfATen oxidase activity catalase activity urea utilization uaz
hydrolytic activities lAuA starch hydrolysis lipase hydrolysis Wag protease hydrolysis LLﬁIﬁNaaUﬁUUQﬁ%W citrate
utilization Bnvadinruanansalunisldihnia D-elucose wsilsianunsaldiinna D-galactose uay D-trehalose donndos
fun1s@nw1ues Shen et al. (2022) fusnuunadie B. siamensis lelatan Gxun-6 INALUSRNTBUTINNE Y NUTNTY
wuaiFounsuuan afaeulaaved awnsandouiild arunsngos Tween 80 FslsinauanfuufAzen lipase hydrolysis
wazldihnna slucose I8 Wueatufumsineves Feng et al. (2022) iusnuuniiSe 8. siamensis lolgian WB1 91
FINveeaun nulnduwuafiiSaunsuuin asueulaaves laladidun jusidliwiueu wasveulaladidnvaseuy
TinauInfiuUAsen oxidase activity catalase activity wae urea utilization naneuleyl protease aunsngoslushu

16 Falvinauanfiuufizen protease hydrolysis wazaunsagesudeladslinauiniuufiisen starch hydrolysis

'y

ph, ATig
gl He)

Figure 2 Antagonistic bacterial colonies on NA medium under 28°C for 48 hours.

(A) Isolate KY16. (B) Isolate KY17.
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nsdnduunuazsTyrinvasuaiiseujUndlaemaianedaluana
MAMTAwRLasIsuTisuaduianalolnadeBuaiun 3 fums I8ud u 165 RNA gyrA wag rooB
31Ng1UT 038 GenBank A3lUsUNTY blastn kazdiaTIzriAUduRUsS NI usnIsUvauATT e Unya1n
phylogenetic tree #1835 maximum likelihood (ML) 7if1 bootstrap e 1,000 Ads luusiasumisdu 165 rRNA
Wisuisudauiiandlelndfu Bacillus spp. avua 1,413 sunis usasuniedu oA wWisuiiisudiu
Taealelndtanun 919 fumis wazusnasumldy mos Wisuiisudduinalelnsanun 709 fumus wuia
wuafi3suftindisanslelaandaswunidu Bacillus siamensis Inglelewan Ky16 Sanulndifssiu 8. siamensis
loloian YB-1631 (CP110268.1) waglolaian KY17 daulndiAesdy B. siamensis lolwian B28 (CP066219.1)
(Figure 3) awuafi3e B. siamensis fisneeuinanunsauenlinnAuusiaseusniia (Shen et al, 2022) 51t (Feng
et al, 2022) uaziilofovasiiy (Gorai et al, 2021) Snissinmaunlldlumsmuaudoanglsavesiio 1y n1sfnw
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Figure 3 Phylogenetic analysis of antagonistic bacteria based on 16S rRNA, gyrA and rpoB gene sequences by
using maximum likelihood (ML) method with bootstraps 1,000 replications and Bacillus subtilis strain

UD1022 was used an out group.
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Abstract

The objective of this research was to study the chemical composition, gas production kinetics and in
sacco ruminal degradation of oil palm tree pith. The experiment design was conducted by complete
randomized design (CRD). The treatments consisted of T1 = oil palm tree pith, T2 = oil palm tree pith silage, T3
= 5% urea + oil palm tree pith silage, T4 = 3% molasses + oil palm tree pith silage, T5 = 5% urea with 3%
molasses + oil palm tree pith silage, and T6 = by-product of pineapple stem silage. Silage samples were
collected at 21 days and their chemical composition, gas production techniques and the rate of degradation of
dry matter were examined. The chemical compositions of oil palm tree pith (T1) comprise dry matter 42.4%,
crude protein 1.48 %DM, neutral detergent fiber 50.71 %DM and acid detergent fiber 30.35 %DM. Oil palm tree
pith silages, T2- T5, consisted of crude protein 2.09, 12.78, 3.74 and 14.53 %%DM, respectively, NDF between
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48.15-52.07 %DM and ADF between 29.05-31.25 %DM. By-product of pineapple stem silage (T6) produced the
highest gas production. T5 had the highest gas production value compared to other oil palm tree pith. Rumen
degradation values of T5 had the highest degradation rate when compared to other oil palm tree pith silages.
The rate of rumen degradation increased with higher rumen fermentation time. Therefore, it can be concluded
that the oil palm tree pith fermented with urea and molasses improves rumen fermentation and can be used
as a roughage source for ruminants.

Key world: gas production, Rumen digestion, oil palm tree pith,by product of pineapple stem
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Poungchompu et al. (2018) finsldesedudiunanlunsndnideluddulduiiiiudefanisninlneqdunsela

a & =~ = ] wa & 1 = o §w = ' oA o v S '

wandonduneuligle  wazweslullelansonleddelinuantmdunadoili  pH  Fgandinguimsindieilduway
nnma

asrUszneumaaivesdeluddulaudiy aasvaaes T1 uwasgalumaulauiduvingnvaass T2-T5
wagnnduuzsavidn (T6) dawansly Table 1 wud ardnguiideludduihduihduiidganingeludduiduigi
win waznndudzsandn  mszdsludduldudisiuluduneunseuiunswssunisudndnaduuidadeiliden
Tmguiresn Wshusmveudoludfulduihduilddunsmiindanlsiu 1.48 Wesidud lneuSunalusfudelndlfes
Augeludfumauaznadiuiiadeendinindudesandn 9INN1351897Uv89 Bunseelarp (2012) wuingaludsu
anafilushusin 1.36 Weosidus way Bourapa & Kullama (2018) 51891u31W 199138 lUsAUTIN 1.38 Wesiiud Wefnw
Hiluwad (%NDF) uaz Anluwaglad (%ADF) veadeludiiuurduigu (T1) dawiniu 50.71 way 30.35 Wesidud
mudufiAnfIninsenuwes Bunseelarp (2012) snenudsludduaaiintduead 80 wWosidus wasdnluwaglas
56.14 Wesiuinuasu Iae Kraiprom et. al (2017) uay Laorodphan et al (2019) s1e91uishsdnainilasad 73.43,
67.59 uaz 66.50 Woddudmuddu Ineleludduurduhduilidiunssuiunsmdndiivsfiudn wideluddulrdy
S o A o A a X 4 oA o v ¢ % v oA o v a H a d' A
Wuiiunsudndenlusiugdy JadeludduihduinduivdndisgSeuazniniiaa (T5) fiaaiiesniniyie
Judunan Fuhliivinalulasiaugdy wazlulasiaudnnignydunidiiluldlunsduassnilussdusznoues
\wandswaliAlusAuMe1UINgaTu (Poungchompu et al., 2018) ludiuvesanniawad (NDF) uazAdnluisaglad
(ADF) fAanasdioniunisuin Mallideswnannisuansmvsseuludeulansenlenniignsduasdinavilimgelussiu

- N ea o

Uduhdudeuiduridansagesaansliiesiufiwailaainnsalesninnssuiunimiinvesduvsdnvilndele

D%
= 1% 1Y =

anunsagesaanglauniu denmdesiun1sAne1ues Poungchompu et al. (2018) lavinnsAnwinavesnisudnniedng
megseTuiuiinaugsuandnsenisiivgunmvesiisdnuazanseaudarifiondu - wudn  hadindeeiSeuaziin

UTUA TUTINTead (NDF) waAndnluwaglaa (ADF) anaswmsiundniiadusgsiidedAyn1eadia (P<0.05)

a1 o

WeRarsantunguvesinaugsuandnnuindiaindmsindniegiSouasinauivdniisvenian 0, 3 waz 5 Ju
(P > 0.05) uldusnsnsiurhaivsindegisouasilinanugininfissesiaan 7 Tu (P>0.05) MilenaLliednnnavesnis

winsvesgseladuseuluieulansenlydndovaluindinaviiliigelevesiinaueiiinnugeuyuqdursdansadi

q
&

govanelaiesiniwa Wewnsanldnnmsvdnveniuvsdimhiidelvansagngevaaeuiniu



246 MIATNYATNIZIDUNG 2566 : 41 (3) : 242 - 249

Table 1 pH and Chemical composition of oil palm tree pith fermentation 21 days and pineapple silage 21 days.

Treatments
ltem
T1 T2 T3 T4 T5 T6

pH - 4.61 5.10 4.00 5.11 3.40
Chemical composition

Dry mater (%) 42.40 19.28 20.52 21.32 19.25 28.30

Crude protein (%DM) 1.48 2.09 12.78 3.74 14.53 4.60

Neutral detergent fiber (%DM) 50.71 49.17 49.07 49.15 48.12 52.60

Acid detergent fiber (%DM) 30.35 30.25 31.25 29.85 29.05 18.40

T1 = Oil palm tree pith, T2 = Oil palm tree pith silages, T3=0il palm tree pith +urea 5% silages
T4 = oil palm tree pith+ Molasses 3% silage, T5=0il palm tree pith + urea 5% +Molasses 3% silage and T6 = by product of

pineapple stem.

Table 2 uansrnaamaninsnanuiavonielugduduingu (T1) Weluddurdushdundn (T2-T5) waz
nmndudulzsann (T6) nuinndudulzsansindienisuanuiaisseviainiswin 12-96 Gﬁl’ﬂmqaﬂ’jwqmmaaﬁu
g aildeddaBoneada (P<0.01) ieludduinduiniy (T1) wasdelusduunduihunn (T2-T5) fisveznimiin
48-96 Falus ladfienuunneneiu (P>0.05) Tneidelugduundutntunsin (T5) nandaufaiugedumuszezinainig
wifnfdiuu WumsedoludduduhiumingsliansemnsiigdunisfsaunsoliuslondldTailvuiafiui
MNEETAINIVIN duAn a (daufiazaeldiui) wuinindudulzsamindangaiign (P<0.05) wiideludduldu
dhtumtn lduansinefuneadn (P>0.01) WewSeudloutuninduudsy ar b Hudfivavenisdnenmlumsdes

a a

48189098115 wndngavial b a9 wansnddwnidnenmlunisgesanielags iesnusunauianudnlad

q

o

Auduiusiulaenssiunsdesaanslavesingiu dnutedu Jaddns (Menke et al,, 1979; Menke and Steingass,
1988 ) nMndududysaiien b uandsegadiduddadomeadn (P<0.01) owSsuiieufunimuuddy wafldn atb
(voulaTididnenmueen sKALAE) wazA C (Snsnsiiauia) liflanuunnsiesiunieada (P>0.05) Fsaenadosiu
nMsAnwIwes Rattanagoson (2010) ldvnnsUssiiumsdeslduasndenuldvsslovdldvemsluuduthstumin
Sufunntmasesusing 9 Ineldwadanananuia Tngldsydunninaadiuansnaiu 0, 2,4 way 6 WosiFusnudsu
w1 ysludanidundngaufunmimaiisydu 6 Wedidud fusinauiaasauiinaslfgedan samandmandnuia
gownslutduinsiumingautuninthanass ¢ seefu lifeuuansiiafuniada (P>0.05) anatilesnainmsluthds
Uhstumtnsafuninianaiia 4 sedu fesduseneumaaiilngidestu edndlsAniy msluundudsfunsin saufu
nnmafisedu 6 Wosidud duwalfuvesdnenmlunisdesamsuardnoamlumsndouiageiian aenndosiy
Sallam et al (2007) niawadiianuduiusludauiuuinaniaazauiindnldnaonszoznavesnisuunasniagad

mf\]%a‘uﬁa‘]ﬂiimmaﬂﬁgauﬁé@iaﬂﬂiﬁiaEJ‘UENEJTmiand T6 = by product of pineapple stem
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Table 2 Gas productions and kinetic gas productions of oil palm tree pith with various additives and pineapple

stream starch.

Incubation Treatments
hour T1 T2 T3 T4 T5 T6 SEM P-value
12 hr. 18.38° 24.34°  22.90° 18.79° 24.63°  143.63* 951 **
24 hr. 53.70° 61.34°  64.90" 54.69° 69.33°  189.92°  10.38 **
36 hr. a1.47¢ 49.95° 5330 43.43* 5579  181.08" 10.15 **
a8 hr. 60.59° 66.64°  72.50° 62.53° 76.22° 20243  10.61 *
72 hr. 60.09° 73.00°  79.25° 70.64° 83.12° 210.96° 10.71 *
96 hr. 71.92° 76.31°  82.69° 75.03° 86.91° 213.41° 10.61 **
kinetics
a -18.39° -20.40°  -31.15°  -17.95° 3137 8377 8.76 *
b 90.98° 96.17%°  113.36™®  93.78°  117.61°® 129.88° 4.12 **
a+b 72.58° 75.77°  82.21° 75.83° 86.23°  213.65° 4.12 *x
C 0.04 0.05 0.04 0.04 0.05 0.05 0.001 NS

3 Means within the same row with difference superscripts differ ** P<0.01 and * P<0.05
T1 = Oil palm tree pith, T2 = Oil palm tree pith silages, T3=0il palm tree pith +urea 5% silages
T4 = oil palm tree pith+ Molasses 3% silage, T5=0il palm tree pith + urea 5% +Molasses 3% silage.

Table 3 msaaneveadeluduinduiiiu (T1) wasideludulrduthiumin (T2-15) lunssumizgiuuiivauy 24,
48 way 72 Halus wudlifieuuansstiumaadia (P>0.05) athslsfinmy wuiduiteanelsviud (@) dwitliazarouay
dovldlneqduns (b) uagArdnenmmstesans (a+b) veudeludiuudimindumin grsnnassil T5 fidngadia
16.76, 23.95 waw 40.71 auady Jegeninguneassedrsifodfaydansadin (P<0.05) uazdnsinisdesaans (o) veq
naunsnaaelilimuuanseiuessiteddgyvneaiin denndotaanndes Yammuen-art et al. (2012) 598970739073
umnihmalufiviinlusedugeduinlfnmsdonsnddu a1 pH Ssenasdnavilfyduniddenideloanas laiaansn

o

inmnumalUliusglenilaiu TngnsifingiSeiisedu 3% nmsasunnimaiiuduagyilinideleanas uanaingise

a

Winduaginsuandadusenluile Joilian pH Windu Jaihliyduniddendelaldfvu Weduganszuiunsmindad
Usunaudeleanas duwansbiiuingeluddulrduidunindiegeiiszdu 5% swdunmniiaaiiszdu 3% (15) Ju

o

gnsvaapsididnenmadlunsihluldduemsdniineandes
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Table 3 /n sacco dry matter degradability and kinetics of oil palm tree pith silages.

Incubation Treatments

hour T1 T2 T3 T4 T5 SEM P-value
24 21.63 18.29 22.07 2297 20.33 2.38 NS
48 2257 18.95 27.28 24.99 23.99 1.78 NS
72 25.82 27.02 23.28 25.19 29.67 2.58 NS

Kinetics 21 days

a 10.12° 12.82%° 16.54° 14.44%° 16.76° 0.88 o
b 18.62%° 8.28" 6.10° 13.21% 23.95° 2.27 *x

a+b 28.74° 21.11° 22.65° 27.65° 40.71° 2.39 o
c 0.05 0.03 0.06 0.03 0.01 0.01 NS

3 Means within the same row with difference superscripts differ ** P<0.01, *P<0.05 and NS = non-significant.
T1 = Oil palm tree pith, T2 = Oil palm tree pith silages, T3=0il palm tree pith silages + urea 5%
T4 = oil palm tree pith silage + Molasses 3%, T5=0il palm tree pith silage + urea 5% +Molasses 3%.
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The Potentials and Guidelines for the Development of Agricultural Tourism Attraction in
Khlong Khwaeng Klan Community, Bang Toei Subdistrict, Mueang District,

Chachoengsao Province
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Abstract

The purpose of this study was to investigate the context, potential, and possibilities for the development
of Agro-tourism in Klong Kwaeng Klan community, Chachoengsao province. A participatory research approach
involved community leaders, tourist attraction caretakers, and community representatives as participants. The
data was collected through the community platform, focus eroup discussions, and strategic management
techniques such as Swot and Tows analyses. The results revealed that the Klong Kwaeng Klan community has
a potential for Agro-tourism because of its natural beauty, distinctive communal lifestyle, varieties of practical
activities in which the tourist can participate and gain knowledge whilst enjoying the nature. It is also convenient
for traveling because the place is very close to Bangkok and its perimeter. Security and the enthusiasm of the

community's people are the strengths that attract tourists. The community applied the following strategies as
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guidance for the early stages of agro-tourism development. The strategies include SO strategy by developing
tourism routes connecting with other locations, WO strategy by learning from successful agricultural tourism
and applying the knowledge for the community, and ST strategy by developing and making its own brands to
be more widely recognized, in tandem with WT strategy. In addition, collaboration with local agencies to boost
public relations in spreading interesting information about community attractions to tourists is also promoted.

Keywords: agro-Tourism, development guidelines for agrotourism, potential of community, strength community,

strategy development
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Figure 1 SWOT Analysis of tourism development.
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Figure 2 Map of community tourism activities in the past.
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Figure 3 Experience activities of the Khlong Khwaeng Klan community.
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Figure 4 Community products, namely kanom piakpoon, khanom chan and hoi cho fish rolls.
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Table 1 TOWS matrix agritourism development strategy of Khlong Khwaeng Klan community.

Strength (S)

1. The unity of the community
leaders and villagers in the
community helped to develop to
become more well-known.

2. Good climate and abundant
nature.

3. There are activities for tourists to
see, touch and do it in real places.
4. Knowledgeable personnel
specialty.

5. It has outstanding local produce.

Weakness (W)

1. Lack of ongoing proactive public
relations.

2. Lack of direct marketing
responsibilities.

3. Personnel lacking knowledge and
skills in service.

4. Lack of links to tourist attractions.
5. Lack of digital marketing plans
and online media to promote
tourism.

6. Tourist attractions lack
sustainable rehabilitation.

Opportunities (O)

1. Areas near Bangkok and its
vicinities.

2. Changes in communication

3. Infrastructure readiness and
facilities.

4. Behavior of tourists who want to
learn and participate in activities to
gain a first-hand experience of

tourism.

technology through online channels.

Strength/Opportunities (SO)
-Establish a community agricultural
tourism route linking other tourist
attractions.

- Develop community products to
create points of sale. and income
for the community.

- Develop infrastructure and facilities
to meet tourism standards.

Weakness/ Opportunities (WO)

- Promote linking tourist attractions
to be an agro-tourism route.

- Let people involved in tourism
development attend training and
study visits to increase knowledge
and bring it back to the community.
- Promote tourism to be known

through Facebook Fan Page.
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5. There are varieties of nearby
tourist attractions that can be linked
to form another community.

- Build an internal tourism network
outside the province on the Internet
for online marketing.

Threat (T)

1. The global economic problems
affect the tourism and service
sectors.

2. Support agencies provide
intermittent support and lack of
budget to develop all parts.

3. Each agency responsible for

4. Lack of education and research

tourism still lacks good coordination.

Strength/Threat (ST)

- Organize training to develop
personnel in agricultural tourist
attractions.

- Organize a one-day trip program or
stay overnight.

- Build a community agritourism
brand to gain more recognition.

Weakness/Threat (WT)

- Prepare a project to present to
relevant agencies to support the
budget.

- Public relations for tourist
attractions Integration with local
authorities.

- Research and follow up on the
development of agro-tourism in the
Khlong Khwaeng Klan community.

on tourism management to be used
as a database for management and

promotion.
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Abstract

The objectives of this study were to identify the need to transfer knowledge of production and
utilization of wood vinegar among farmer groups and networks. The studied samples were from a farmers’ group
in Chachoengsao province who planted mangoes for export. The purposive sampling method was used for
sample size of 30 people. Percentage, average, standard deviation, and t-test score were statistically analyzed
in this study. The results were found as follows. 1) On the perspective of identifying the need of production
and using wood vinegar, farmers agreed that three methods should be integrated, i.e., lecture, workshop and
demonstrations. Manuals should be the primary medium for transferring technology. The group of farmers
should consist of 20-30 people. The best time for training should be a one-day training during October to
December. 2) The transfer of technology for production and utilization of wood vinegar should be a system
approach, such as assessment phase, transfer and development phase, and evaluation phase. 3) The evaluation
of technology transfer showed that the knowledge before and after transferring technology is significantly
different (p < 0.05). The average scores that farmers gained after the training was 13.10 compared to 7.37 before
the training. The attitude of farmer on over training activity score was 4.15, which is in the level of “good”.
When considering the trainers’ ability, the score was 4.44 (very good). The average score regarding the media
and facilities used, the score was 4.24 (very good). The average score on the transfer process was 4.19 (good).
Finally, the farmers suggested that the technology transfer program could be sustainable if budgets for training
were to be allocated continuously.

Keywords: technology transfer, mango plantation for export, wood vinegar
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Table 1

Table 1 Pattern of Research in Technology Transfer.

T1(1) X1(1) T2(1) T3(2) X2 (2) T4(2) T5(2) T6(2)
The experimental group  Input Assess  Out Pre- Technology Post- Evaluation Evaluation

ment  put test Transfer test Project Application

Farmers in Chachoengsao
Province (1)
Farmers During

the Transfer (2)
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Requiring

T1(1) Means Planning Before Technology Transfer

T2(1) Means Results to Plan for Technology Transfer

T3(2) Means Pre-test

T4(2) Means Post-test

T5(2) Means Evaluation of the Project

T6(2) Means Evaluation of the Application

X1(1) Means Educational Needs Assessment of Technology Transfer

X2(2) Means Technology Transfer Systems Approach
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Figure 1 Technology Transfer Model of Production and Using Wood Vinegar.
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Figure 2 Technology Transfer of Production and Using Wood Vinegar.
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Table 2 The Comparison Between Pre-test and Post-test the Transfer of Production and Using Wood Vinegar.

Program n Mean S.D. t-test df p-value
Pre-test 30 7.37 2.14

11.62 29 0.00%
Post-test 30 13.10 3.26

*p-value<0.05.
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Table 3 Mean, standard deviation opinions of farmers participate in technology transfer.

Opinions Mean S.D. Level
1. Transfer Process 4.19 0.57 Good
2. Trainers 4.44q 0.61 Very Good
3. Contents 4.11 0.67 Good
4. Cognitive 3.87 0.59 Good
5. Media and Facilities 4.24 0.53 Very Good
6 Benefits 4.15 0.61 Good
7. Application of Knowledge 4.08 0.65 Good
Total Mean 4.15 0.60 Good

< ¥

WaRasannisateneawalulagnisuaswarnisitinduaiuldveanyasnsidusesiu dnanisenwned

v a A al'

shunszurumstenenwalulad inwasnsiinnudaiiulaesiueglusedud daneds 4.19 Weinnsunduse
fo wuin inwasnsiawAniiuainniian fe nsdmnemuazmnvesi i egluszdudinn feade 4.3 sosa9
fis msliduuzi poumauvend i eglusedu funn daeds 437 msUszaunuandnii egluszdu
Fann feiads 4.30 way mavinisvesdming egluseduiinn fldueds 4.27 muddy deddunszuiunisdenen
inwmsnsiieudniulnesweglusedud Tnewiuinnssiunsawazaanveadmiind mslimuuzi noudiaiuves
il nsUszanunuanidiniid msuinisveadmiing eglussdufiunn iesanlunisdrevenadsiigavsnms
fevenauFuUUIBnsifeszuuiinsiinseianudenisvesfidifunsatenen dnsnaununiseniunis

dnevenliidenaaaiiuaudenIsvasEsunsaenen Juililanssuiunisaeneniianuminzauiaznsaiualy

Y Y '

FOINITAURLUITUNITNENOA FId0nAaed Regional Education Office NO.1 (2022) 1na17311019018918A%3 91T

U

o

Anausuazduinuafseidedsuiingeudniiunisegiiseuu SreiintuldvingSuiinveudanisaienenuasinausull

AN IADINSEUIUNITLALI AL TIUNT I ULAAL TUA B UDEN AL EY

Muinenns invnsnsianudndiulaesisegluszduiun Sanede 4.44 Wefiarsalusede wuii wnunsns

- a =

fianuAndiunniiagn fe Inensianuduiues sgluszavduin deweds 4.67 sesaan Ao Ineinsiivinwzluns
g1enennus agluseausnin TAnade 4.59 Inginsiannuinnuansaluient egluszduiunn deuade 4.50

ensnssonauazinwalaingay eglussaudunn dA1ade 4.43 Inensiianuanunsalunisneudinitegly

v P dl

szaufunn danede 4.33 Walemdlildwsulumsiianssuwazuanseudadiuegluszduiunn fawade 4.23
Audy Metiuinensineasnsiianudadiulaesinegluszauiunn Taewiuin Inensianuduiues einsd
Winwglunisanenenninus Ineinsiauianuanunsaluilon Inensnswonaassnwanlivingan Ineinsd

Anuanansatunsnauma Walenalildusulunmsifanssuwasuaninnnudaiiu egluseaufunn dsiuyaaad

Y ' a

srunduinensiesfianuipnuannsalumaiasing 4 devihlididriunisareneainanug anudile fanafnd
ity

Y
=

wavausnldeunginssuld aenmdeariu HR Note.asia (2021) ina1331 Inensusednanlianuitududadvd

£ = Na

ag 98 fowdlvinwglunisdeansiia dnagnslunisnaniuaile Tesdmnuinui uaziisnsnaifgegils vileeniu

Y Y

1 ]
% a a a '

15 wenaninslalignay anuneuleasdy iedsiesn suluddesueinuuindtlavselidilansegalau
winldfinisUagadnanufenavibigiasdeliamnsouddgmauindisld vieunsesainensonvazlidianindad
mupsalliwhligilavsedidrsuniseusuinanudilalavselyd msdansdnanuifadiedunsuseliunanisousy

Ueadiudsunils saudedalonalifununisseuifiviamelulane



King Mongkut’s Agr. J. 2023 : 41 (3) : 260 - 269 267

¥
(% =~ =

auilen nwasnsiianudniiulaeswedluszaud danede 4.11 WeRinsanlusede wuii tnunsnsd

a 4' Y N a

AvuAniiuinniiga fe mnugndesendenn eglustdud fidads 4.14 sesaan Ao aruifuatovesdemn ogly
seduf fdnads 4.13 muddy HeddudeninuasnsfinruAaiulassweglusedud Taswiud Anugnieses
o euituasfoveailon mwanysaivesdon oglusedud osnidevldsududdmifanunsniiluiam
o1¥nihegld wardmsatuaudeins deandesiuuuiAinues Freire (1970) findnigBeuiodlngienaaziivggale
TumsiSeudsla 9 fewmmmuaninune 1wy Wensiwasuudasendn iemnuimiiluniifiniseu viseaesisous
diofumennull 9 deiulunsfinevsudaodinruelalaiisatuarufmelaluntsd sud msagtaevili

WemnsiSeuduazianssunmsilneusuiudszavanudnsalulaned

sunmdanudila inwasnsimnudniiulnesameglusedud Sauade 3.87 WeRasundusiete wui
inwasnsfinnudadiunniian Ae anuindadismiisitumandauasnsldihduatuls eglusedufun daads
4.29 50304 Ao ansaesuemsnanuarnsliihdua il eglusedud fauade 3.94 audy Woswninwnansd
dsamnseneadiauadlafivhenidisuanmatenenluliusslend uenaniinumsnadaiiussaumanl arwg
flugrudrunsinumsandeu SuhldiAnausenudilalunismdnuaznisldihdua tulilfdueded aenndoafiy
wuARTEY Waroonkum and Steward (2008) narrimseneneamealuladasysyauaudisaldtu §iuasdesdian

datuaslassunasihluldusslont seduanudiferiumalulagndegavaivayulinisaneneniussdnsnmuniy

sfudouardsernanuazan inwasnsiianudniulnesmeglussdudun fdede 4.24 efiarsandy
s1ede wuin tnwasnsiiauAniunniign fe dousznounisanevendanumanzan iauls eglussdufiuan i
Aade 4.37 sesawn e deUszneunisdevendilaieuazdniou eglussdufunn firade 4.27 aoildduiuns
MeneamzaNuaraonadostumasuimananiarnislitidun ulsl ogluseduiuin deiade 4.26 Anundeunes

gunsal Tanvimyunsal uazemnsuasiAsesuliaunizan eglussdudnin denade 4.23 auddu ediudewas

q U

'
a

Asdrnemazmninuasnsiinnudnlaesameglusziuinnn Tnewiuin deUszneumsaemensinnumnzauinayle
douszneumsaenenitiilaineuasdnay egluszduinn esndeuszneunsaneveniinza warselmdnlsly
demldgneos 1ani§ aeandasifu Boonhor (2016) nd119n nazurunsmeveamealuladkiuianssuntsiineusy
\Wumsthesdmnuslugussansidunelaglddefuaiesdiotislumsnszduuasainsmnuaulanasduaiunidile

108 Seuslalunadu weliussaingUseasdvasnisanevennalulag

auussleridflasu invnsnsdianuAniulaesweglusedud danaede 4.15 Weiarsandusieds wui

nwnsnsfinnudaiuinniign Ae nisidhsunisaeneamalladivihidusuaunalulagnisndauaynisldinduadu

o a 1% a

1T aglusedvfunn daade 4.26 sesaen A MaiTunsaeneawaluladdiasuasinanaiuasnginssaluniangd

v v
v Y

sowmalulagnisndnuwaznisléunduaiulll egluseaud lanade 4.16 mudwiv nadulsglevdilasunuasnsiiay

Anviulaesaneglusedud lnewiuiinsisunisareneamealulad tviliiunuainalulagnisudauas n1stdundy

a

afuldl aglusedviiunn wazmadrsunisanevenmeluladiliduasinanafuasnginssulumaiddemalulagnisuan

waznsldinduaiulyl eglusedud aenadesduuuifnues Rogers (1983) fina1vindselesdnlasuainuinnssy

o =~

(Relation Advantage) \un1siigsudanuidnituinnssuduiniiduselesiuinnindeweanieisnisiaui ey
gaudnnssuiivsgleviviededsderlduinvinla Temalunissensuuinnssululdusslonilanniu
aunsiauilulszendld invasnsiianufniulaesineglusedud daede 4.08 Weiasundusede
' a a P = val vo = a v o v v ¥ o
WU ineRsnsianuAniiuLIniian fe anuintasunnnalulagnisndauasnisididuaiuliaunsadinnuslunen
wnuaraduld aglusedud daadie 4.16 e fie ANNsNlasuINWAlulagnsHankan1sldinduaiulianunse

@

lliausnunduiiowduld sglusedud danade 4.10 audrdu Msliunisiianuiiiuszendld inwasnsiiany



268 MIANTNYATWIZIDUNET 2566 : 41 (3) : 260 - 269

Anufiulasrameglusedud Tnewfiui anudildsuanmealuladnsndauaznisliihduafuliamsathauilunenud
yanaduld awrsailulfduinutudeuduld eglussdud ilosnmaluladnisndnuaznisldthduniulsd
Uszlewl fqaauazannsniluuszsgndltlsaie aenades Davis (1989) fioSuiein msusiadseleviainnnsld
walulad (Perceive usefulness) WuiruaRnuidevesyanafifsonsldimaluladsuulaszuunils ieiiudnenin
amnsvhemesyaraty ummdeviommedumsiiensiuagassutininmanieusslovifieaiagldfuan
weluladmnedsslomiveanaluladnsatumisdesnsvesyanaazilugmaseniuuazinnaluladiuluyssyndld
siold uenaniinuasnaiiudn ewdildsunnmeluladnisndnuasnisliihduafuldiansminnuluneauiyana
Juld Sedumsmovenmeluladluasd invnsnsansadinelulaBnisidauagnsldihdue fulflulflunsiamn

nauLazATaTBLaTaITIaENanlUSNYATNINGNY 9 Aaly

Faduanuzwazlylunisatenaamalulag
wnwasnsiianudnviudeiausiuzwazdgmlunisaieneamalulad fs arsdnasseuuszanaaiuayunis

f1eNenaL19RaLled 5p8aY 53.33 AmstiudnwiwiulunsanenanliuinnIng Sesay 30.00

FalauauuLNITINY

1. mignuilifetes liud dinnununssine ssdmsuimsdiudiva mauna Asatuayusuyszana
funguiiidnenlumsimumeluladmsndnuamsliddunfuliveanumsnadugnuriisdieanonadeds

2. msfinsAnnusanshanaslulivdanisaneneaveanuasns wleflaglfiundiuusmangnsuaznsg

USmsnsanenenmaluladaal

a3unansAnen

wansAnwATmiesns arwilunisteneameluladnsndnuazmslithdun fulfiveanunsnsiiugnusais
Wansdseandminazidans wuiinwasnsinnudesnmslumstieneamaluladmandauarnisldihduntulild
wiadialunisanevenia 3 sy Ao nsussens MiinUfdRuaznisaisn Fofldlunisdieven fo dife Sruudidn
SumsilneusaUszanas 20 - 30 AU serafiounaeNfeiunay Tasseznanmsmenendwau 1 fu shieflnunsns
G’Taamslé’%’m'ﬁmwamnﬂﬁqm Ao FansaamEantnduatulst 200 Ans, WATANSENvBLANERTdNATUlY 200
ans, Uszqﬂmﬂlsﬁﬂfwﬁmfﬂﬁ

namaFeufisuanuilumsnienonmaluladmananuaznsldiduniuliiveanunsnsgnuzaisdseen
Fandnazidans1 WU NEINITEIENEAINYATNTHAINILANAIS funeunsenenenegdived fuvsadif 0.05 Tng
wdsnsaneveninumsnsTAzuLUaY 13.10 AzLUY gsnddeunsaeveniifinzuuuade 7.37 Aty

inwasnsfinnuAniulunisaevenmelulaglnesmegluszdud definrsanidusiesiu wuin nwmsnsiidn
SumsinevendimnuAniiuniian fe suinenns egluszdud sesaun fe FudeuazAduisnnuazain uaziu
nszvIUNSEenen agluseiud

wnwnsnsidetauanwuziardymilumsarenenmalulad Ao msdeassavlssanuatuayunIsaIenenaeng
sarfios msiins i iulumsdreveslinniy

nsmevonmalulalunisudnuazmslihduauliifionaunduuasiaietisinunsnsiivgnusdaafioms
dreendminasdans dwalfinuasnsandymnsidanadl wazdivanaldsrelunmsdeasiedl Tnotdseiily

a

nnsaawsstsuduingivlunisuantduaiuld uenanlsihduaiulilildudinunsnsdalaaulililduazsmiie

q

Jumsiiuseladnmanilsie uenanifadunmsimunguuazasnunietiensndnuasnsidurduaiuldmunzay

wagldnmsgruiietluimnnisuanuziiaiiedeeenuazinenenmusludununsnsngudu « sely



King Mongkut’s Agr. J. 2023 : 41 (3) : 260 - 269 269

nnAnssuUsEnA
VBUBUNTEANAIINNUAMENTTUNTIOWIYIFA (39.) Naduayuivyszananside Tunmsiauinguiasnig
asuasevisnsiseuslunminuaznisldiiduaduldiviiuineesnsiivgnuesiiaiensdieeniminazidans uay

yldunauddelidnsalulamen saunsznueuzimalulagnisinuns aadumeluladnszaeundndinunnis

a1anseds 1393398 WmthnduaSunsinensiazsinensnsgdeeanusdniminas@ans fldwsulunisandunis

sneveawaluladlunsudasaznisldihduaiuldieimunguuaziniotieinunsnsaunuidedniagasiief

LNE15D19D9

Boonhor, P. (2016). Factor Effecting Technology Transfer to Community. Bangkok: The Degree of Master of Science Technology
Management College of Innovation Thammasat University. (in Thai).

Cronbach, L. J. (1970). Essentials of Psychological Testing. 3" ed. New York: Harper & Row.

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Quarterly.
13(3), 319-340.

Freire, P. (1970). Pedagogy of the Oppressed. New York: Seabury Press.

HR Note.asia. (2021). Classroom Training. Retrieved from: https://th.hrnote.asia/orgdevelopment/190606-classroom-training/. (in
Thai).

Kuder, G. F. & Richardson, M. W. (1937). The theory of estimation of test reliability. Psychometrika. 2, 151-160.

Mgr Online A. (2022). The Mango Farmers Association joins alliances to open a forum to discuss and help over 200,000
households restore their quality of life. Retrieved from: https://mgronline.com/smes/detail/9640000128229. (in Thai).

Mgr Online B. (2022). Nam Dok Mai Mango, Mueang Pad Riw can still dominate the international market for a long time.
Retrieved from: https://mgronline.com/local/detail/9590000043955. (in Thai).

Pittayapitak, T. & Vicheanpant, T. (2012). Innovation Diffusion: Concept and Model. Journal of Library and Information Science
Srinakharinwirot University. 5(1), 107-118. (in Thai).

Regional Education Office NO.1. (2022). Knowledge Management and Knowledge Body on Training Techniques. Retrieved from:
http://www.reo15.moe.go.th/web/images/yutasan/km57/km572.pdf. (in Thai).

Rogers, E. M. (1983). Diffusion of innovations. New York: The Fee Press.

Spring News. (2022). Chachoengsao Mango Outstanding Poducts with GAP Standards, Exported Far and Wide Around The
World. Retrieved from: https://www.springnews.co.th/news/817534. (in Thai).

Thansettakij. (2022). Thai Mangoes are Still Popular, In The First 2 Months, Exports to The FTA Market Jumped 15%. Retrieved
from: https://www.thansettakij.com/economy/522165. (in Thai).

TechnologyChaoban. (2021). Wood Vinegar Distiller For agriculture, easy to use, durable, suitable for a 200 liter charcoal
kiln. Retrieved from: https://www.technologychaoban.com/bullet-news-today/article 188374. (in Thai).

Waroonkun, T. & Stewart, R. A. (2008). Modeling the international technology transfer process in construction projects: Evidence

from Thailand. The Journal of Technology Transfer. 33(6), 667-687.

TuSUUNAII (Received date) : 9 .. 66
Juuilyunaam (Revised date) : 17 W.p. 66
JUnaUTUUNAIN (Accepted date) : 24 W.A. 66
https://doi.org/10.55003/kmaj.2023.12.28.009



King Mongkut’s Agr. J. 2023 : 41 (3) : 270 - 280 NMFANNEATNITEIBUNAT 2566 : 41 (3) : 270 - 280

LUULKNULAZUIYAININUAAMUNAINANE VD958 IAUDIAS T DUNEAT LU
AANZIUDINRYMTavaIUsEINAlNg
Patterns and Determinants of Income Diversification among Farm Households in

the Northeast of Thailand

AN L3YNALNRAL Usenns YAAe2 uazgiing gassudined!
Sorrapong Charoenkittayawut!®, Prapaporn Chulilung?, and Suneeporn Suwanmaneepong!
% ]
UNANEd

v v
v aao

n33duaselfiinguszasd 1) il efnwifaLvuununnumainvatsveseldvesaiaieutnunslunia
nzfuoonidsanievesUszindlg 2) iloTanrumannvaisveselivesniaueuinvaslunany Tusonidsanieves
Useindlnededsd Simpson way 3) Wi ednudadedafvunaunainranevesneldvesaiiiouinuasiunia
nyfuoonidvanilevessmalne meidvadsillidoyanionfonlasnisdmannuasvsiiardinmesniaFou
wa. 2564 Faufumusudoyalasdrinauaifiuied lasvinsdadeniomzaiufeunuaslumany fusonideanie
munasimMsIuunoInesasIeuesdinauaiRuiani afanldlunisiinsiesiteya ldun Anud fevas Aade
drudoavunnasgu uagnsiieszsinisanneslnda nan1539s wuin daduiadonelduenainnsinunsves
afuFeuiiegwgenindndnedseldlunansinunsvesaiuFouiisadnios mafiansanisnnaumainvateves

selavesniisoununseieduil Simpson wuidn Segaz 49.99 vasrFToununsilegllauaIna1evesseldey
TusgauUIunas se9a9u@e mqwmﬂ‘mmmaaﬂalﬁizﬁﬁ“uqqLLawi"w Antdudeway 25.71 uay 24.30 MUEIAU LKEa
selsfiasazeununsiendlatugaiianly 2 susuusn 1dun s1elfanmsugniiawasnisvinnlsl Gowas 95.91) uas
seldanumasdu q fildlduanmehau Gesay 95.17) dmunamsiiasginisannesinda wuin e1guesianii
afeu vumvesniadeu msilandnluaiadeuieauluinumelulssmearasinsssme wazUSunamiauuen
SYUUIBIASISBY d9dnSnansuInaeAuraInvaievesselavensisaununs lunemsaiudiy snelanelnem
Y99n52150uLazILINT AT IS LS sud BB nansaus oL naeves el vesnsseununs aeslsin
HANNSANYINSUNUAT InAveimtias1Sou sEdunsAnwvesiminad1deu snsaisefisiisvesndaiou Usuna
nilaulussuuresaiuiou mnuannsolunndfundaiunu Lazlunfiogenduvasnianeu lididvinaseany
nanva1evessglavesniieunuasiunans Tusendeunieusegdln

AAARY: ANUaINTaIeYeIela ATIEaUNYAS NMAnzTusenideniiovesussinalng

! aginalulagnisinens anndumalulagnsyaesnaiinnummsainnszds 2.038mms 10520

! School of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520

2 Fnenduuinnssunisdants unmivendeswdigalageaansal lunssususyudiug a.dnusnil 13180

2 College of Innovative Management, Valaya Alongkorn Rajabhat University under the Royal Patronage, Pathum Thani, 13180

* Corresponding author: panmankeb@gmail.com



King Mongkut’s Agr. J. 2023 : 41 (3) : 270 - 280 271

Abstract

The objectives of this research were (i) to investigate the pattern of income diversification of farm
households, (i) to assess the level of income diversification among farm households using the Simpson index
of diversification (SID), and (iii) to study the determinants of income diversification among farm households in
the Northeast of Thailand. This research employed secondary data from the 2021 Household Socio-Economic
Survey collected by the National Statistical Office, Thailand. The household samples selected in this research
included farm households in the Northeast of Thailand according to the household socio-economic status
classification of the National Statistical Office. Data were analysed for frequency, percentage, mean, standard
deviation, and Tobit regression analysis. The finding revealed that the calculated share of non-farm income was
slightly higher than that of farm income. Considering the level of income diversification using SID, the finding
indicated that 49.99 % of farm household samples had a medium level of income diversification, followed by
the high and low levels at 25.71% and 24.30%, respectively. The highest proportion of economic activities that
farm households participated in was ‘planting and forestry’ and 'other non-employment’, accounting for 95.91%
and 95.17%, respectively. The Tobit regression analysis revealed that the age of the household head, the
household size, household members migrating for domestic work and overseas work, and the amount of debt
in the informal sector significantly and positively influenced income diversification among farm households in
the Northeast of Thailand. In contrast, annual household income per capita and land size significantly and
negatively affected household income diversification among farm households. However, the sex of the
household head, the education level of the household head, the household dependency ratio, the amount of
debt in the formal sector, access to credit, and the location of the household had no significant effect on
income diversification among farm households in the Northeast of Thailand.

Keywords: income diversification, farm households, The Northeast of Thailand
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p1gvesinthadidou sefunsAnwesiminaiifeu tunaefafeu Shnnseiviineseiaufeu msflaundndeiu
TurhnunelulssmauazseUssng seldredsewvesaninlunfadou vweinuvesndadou Usinamilauves
aadouluszuuazuenszuy Mmaihisdude uasluniiogeduvesniaiiou

dwunsEnwuuuusuaanatseseldivesaiSeuldnmsdnudinisvesdndiuveseld (Mean
of Income Shares: MIS) S?J!ﬁﬁqmﬁ'ﬂﬂumﬁﬂmm il (Agyeman et al., 2014)

21’1= Yih
MIS — h=1 /Yh

n
Amuald y nuneda srelaanfanssumaesegna Y vuneds sieldsin i nunefs unaesield h vaneds

ASISOU LAY N NUYRI IUIUASUTOU

[

N9l MsAmndadiunasvesglaiannanisineasiasuenniansinunsanusaauaule feil (Agyeman,
et al.,, 2014)

[

.« dndundnueesglaannIAnIsiAYRS (Mean Share of Farm Income: MSFI) @unsasuiaile sadl

«Incl Inc2
X

i i Inc3; Inc4;
MSFI = Z /tOti + 2 /tOti + Z nes /tOti + Z ne# /tOti]

n n n n

[

. dndundsvessglauannianisinens (Mean Share of Non-Farm Income: MSNFI) @nansamuiadla fadl

n n n n n

[<INnc5;g Incé; Inc7; Incs; Inc9s
MSNFI — Z X l/toti + X l/toti + X l/I:Oti + 2 l/toti + > l/toti]
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faauald Inct, vaneds eldainnisliadnldnunanniediefidlunsinensmioausnsmenisinens
WAZNI3UINSERIVIA Inc2, nunelis sglaannisugnitvuasnsvindalyl Inc3, naneds sreldannsiaesdng Incd,
wneds 18l8annsneEedadin Ussae adns wasmuesn Incs, muneis AdnsuasBuieunenaianeas
Incé, yuefia FuaTarn1sannsvineu Inc7, muneia Moldannisusenougsfagnaivngsy wiolundwdlaly
M9NEAS Incs, Maneds Rudinduvesaundnluaiaidou Inco, vuneds Meldanunasdu q Aldldunainnisyheu

Tot, mnei 1las1MveIAs 50U LAy n wued I1UIUASIS Y

nseseideya
1. NFIATIIMILaDATMIINN adfnldlnsisn lawn ANl Sesay Awde wazdrudsuuuninggIu
2. MynAsIERnIsanneslnida (Tobit Regression Analysis) Ll oAnw1dstadefannuanIUaInBanees

seleveindisauinuasiunans ueandesnilovesusewmalne

Namsﬁnmuazammi

LUULNUAMUBAINTa18989518 [fvansa5aunens lunanz Juaanideanile

nansasERdndueisvseldveiniSeununs nui dedrueisvesglduannianisnues (Govay
52.56) genindnduadsseldlunianisinuns Fesay 47.44) mnRiansansiaziBeavesdadiuiadsvessieliuen
MAMSINYAS WU dndiuvesneldainunasdy q Afldnanmsvhauiiangeiian Govay 29.69) sesasnie f1dns
LazliudeuuennAnsinung Judeinduresaindnluaifou seldnusznevssfsgranmnssmiolvInialy
AsIneERs waztuatannisainnisieu Andudosas 17.75 4.39 0.58 waz 0.15 Mua1dy dmsudndiuiadsves
seldanaianisinums wud dnduvesselsainmsugnitsuaznsvindalifirngeiian (esas 33.59) sesaunie
s18l8a1nnnsiaedn s seldannisliigndnildnurasiedosiofldlunisinunsud oA1usnsNIaNIsINEASHATANS
USN15dmIuna warsulda1nnISsia ssdndun Useus ade s wazwwesln Amduderay 9.77 2.82 uay 1.29
mUEEU (Table 1) nan1sidvilaenndosiuaisouasassanssufiiuniivedin adadeununsilalimuddyrse
faseldanianssumansinenswingy uidnmensuaiesgldivainangainfianssuuennianisineas (Davis

& Bezemer, 2004; Ersado, 2006; Mishra et al. 2010)

Table 1 Mean share of farm and non-farm income among farm households in the Northeast of Thailand.

Sources of income Percentage of mean

income share

Farm income 47.44
= Income from leasing working animals and agricultural tools, or 2.82

agricultural services, and animal husbandry services

= Income from planting and forestry 33.56
= Income from animal husbandry 9.77
= Income from aquaculture, fishery, hunting, and foraging 1.29
Non-Farm income 52.56
= Non-agricultural wages and salaries 17.75
= Employee benefits and welfare 0.15
= Non-agricultural income from business and industry 0.58

= Remittances of household members 4.39
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Sources of income

Percentage of mean

income share

= Income from other non-employment sources

29.69

AN5INAMUNAINRA18VI518Ava IR aUINEAS lUNIARLIuRaNL R wile

PINRINTUIANUNAINNANEVDI518 LAUBIASILS DULNEATANUIIUIULIEINUIVD518 LR WU Savas 95.91 V89

afTauwnwnsfeglunan Tueenideuniledinelannnisugniivuarmsvinnld sesasnde 1elaanunasdu 9

Alaleunannisyinau Gewar 95.17) s18laannisinizidesdndtn Useus ardnd wagmvesln (Sevay 48.47) 1914

LAZIIULABUUDNAALNEAT (%IE]EJZW 37.04) s1elaannisidesdnd (%IE)EJEW 23.72) Hudsnduresaudnlunsniou

(5ewar 20.52) s18laannstimgdndldanunarias oel o ldlun15nensUs aAIUSNSNI9NITAYATHALAITUSANS

dnuna (Fevar 14.14) elaainnisuseneugingaamnssunsaindndldldnisinuns Geeaz 9.96) uwasRIuaiannis

AMNNYIU (Sesay 3.84) (Figure 1)

100 95.91
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Figure 1 Percentage of farm households in the Northeast of Thailand participated in various income sources.

TukdUD991UIULTA T U1V89518 LA UDIAT IS DULNEAT I UNIARL TUEBNLELULUND WUI SPUaT 35.86 VY

A aUA18819T51elA9N 3 WA $9989U1AD 4 wiad (5e8ay 29.26) 2 wiad (Saway 16.42) 5 wiad (5a8ay 14.05)

6 Unas (3pvay 2.81) 1 unas (Spvay 1.17) 7 unas (3egay 0.40) uag 8 wnas (Sewaz 0.03) muasu (Figure 2)
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Figure 2 Percentage of the number of income sources farm households in the Northeast of Thailand

participated in various income sources.
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MARTAUIALTaIN 8989518l eAwiiaas Simpson (SID) WU UseNnaA3anilerasns s oulnuns
Mg (Feway 49.99) danuvainvatevesseliegluszduiiunais sesasnde mnuanrateveseliseduas
wazen Andusesas 25.71 way 24.30 MUSIRU IneTIULad ARAsALAINa18va3sele (SID) fAwindu 0.4838

drudsauuninsguilAniigu 0.1754 (Table 2) uazn13uanuasvedr1fvll SID vesrsiseuandly Fisure 3

Table 2 Descriptive statistics of Simpson’s income diversification index among farm households in the

Northeast of Thailand.

Simpson’s income diversification index Frequency (n=7,696) Percentage
Low 1,870 24.30
Medium 3,847 49.99
High 1,979 25.71

Mean = 0.4838, Standard deviation = 0.1754, Minimum = 0, Maximum = 0.8293.

T T T T T
0.0000 0.2000 0.4000 0.6000 0.8000
simpson

Figure 3 Distribution of Simpson’s income diversification scores among farm households in the Northeast of

Thailand.

Tadefinvunaanuvainuansvasneldvasniidounenslunianz SussnidesmiiavesUsemndlng
HanTATIEideyaen1Tilnsianneslndn wuidl ergveiinaiseu wnnveniiFow Nsaundn
TuasFoutoduluvhnunelulssmalasanmssmea uasUSinaumiauuenszuures Ity dsdvswaniauinde
Asvannvanevedeldvenditoutnunslunansfusenidsanie uanani nan1sitenuin seldredrerues
ALSouLazIUIAT AuvesnsL aud 1B NS nantsaus saura nateesselavesasaieutnenslunie
priusenidsanile ag19lshn Nan1SANYINGUNUIN IAvRsnTNATISaU SEAUASANY VRSNt NATIS oY 6RTN
MseRafievesniatou Usuamiaulussuu auananselunsidhfuna iy wazanuiinees adadou ndulalds

dndnaremuvananevesglsvaInssounyastunane Jueandusnilowsatdle (Table 3)

Table 3 Determinants of income diversification (SID) among farm households in the Northeast of Thailand.

Independent variables Coefficient SE t-statistic p-value

Sex of household head (Ref.=male)
- Female -0.004 0.004 -1.12 264
Age of household head (Unit: years) 0.001 0.0002 3.29 .001

Education level of head household (Ref.=non-educated)

« Primary level 0.008 0.014 0.59 .555
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Independent variables Coefficient SE t-statistic p-value
« Lower secondary level 0.004 0.016 0.22 .823
- Upper secondary level 0.023 0.016 1.46 .145
= Higher than upper secondary level -0.032 0.018 -1.80 .073
Household size (Unit: persons) 0.010 0.001 6.53 <.001
Household dependency ratio -0.008 0.006 -1.34 .180

Household members migrating for domestic work (Ref.= no)

- Yes 0.173 0.005 36.04 <.001

Household members migrating for overseas work (Ref.= no)

= Yes 0.145 0.012 11.79 <.001
Annual household income per capita (Unit: one thousand -0.016 0.002 -6.75 <.001
Baht)

Size of land (Unit: ten raises) -0.002 0.001 -2.87 .004
Amount of debt in the formal sector (Unit: one million Baht) -0.001 0.004 -0.19 851
Amount of debt in the informal sector (Unit: one million 0.087 0.019 4.52 <.001
Baht)

Access to credit (Ref.= no)

- Yes 0.012 0.008 1.56 118

Location of household (Ref.= rural/non-municipal area)

» Urban/municipal area 0.002 0.004 0.35 124
Constant 0.381 0.023 16.33 <.001
Likelihood Ratio (LR) Chi-Square (p-value) 1509.94 (<.001)

SE = Standard error; Ref.=reference group for dummy variables.

NnHanTIsgiteyaluiteiu JadefiddyiiduiimusmumvainuansvesseldvesaiaFouinunsiu
menzusendsanilevessemelng ansoedunenansive il
1) Mgrasantatioudidrinamsuindeaumarnvansveseldvesniatoununs namsdniail
aenndaaiunsAnwIves Akinrinde et al. (2018) finuin engilanuduiudlumavanfuamaumanvatgvesnelsves
p¥asou nfiduduiioadesisonduisiiasfouisssaumsniuasdnenmuasiminaadoulumsiamsuas
fnassnnernsnegluaseunis ey mﬂﬁmﬁﬂﬂ%’aﬁauﬁmqqﬁusjauﬁLLmIﬁmﬁamWsmﬁmmiﬂ%ﬁauLLazf{’]’mmi
nimensmeluniudoulunsauarmannumsvesgldlituniausouldftey
2) wwavesniuFeudsdninansuindernuvainuasvesgldvesninioununs wan1sAnwndel
aonAdDIfuN13ANYIDY Etea et al. (2020) Akinrinde et al. (2018) uaz Wan et al. (2016) inuluvihusaiiediu ides
feasuFouiifidnauaninluaiifeunndondislonadilunssznoufanssumaasugiauenwisunnded Ty
mameldanunaselddu q duniu Sudswaviliaumannuasvesglivesaiadeuiingetu Snva asasou
s uuandngaorafiguniunssaudiuiunieluaiaiieu (Excess of Labor Supply) fiasnsauszneufanssumis
isughadu q delunansinensuazuenaanisinus suthluglenalunisadannumainvaisvesseldves

ASIDUNUIUM B UL INTY
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3) msflandnluadaeudeiulivhanunelulssmalasinassmadsdninamauindennumainuans
voaelduasaiaioununs nan1sinwndiidenadasiunisAngves Loison & Bignebat (2017) finuinniséely
yanuddudlomauasflomdndmariliarumainraissslfuesaiufeuinasigduloanzogsidutag
uanggmarimatnensuielutanauds madreiuluhaudueniuiitadunsaenelfifesamefuneldinely
wenanil nsfiasdnluadaseuieiulinussssamaindnnnusmininanldifsmevesseldainma
nsnuasYeniFou uandndusinandmwaviliyanadagulasonluvhaiuiassimaiieguienslfuazaiiani

Y

HeA AT R liiuATauASINIUNTAIRUNT U VBT

1) MeldndaeusioruazvuniinuresaiiFoudidvinansauseanuvanvatsveseldveindaiiou
s fudsiaesilazyouiianiugmaasvghanaranuifidmesaduiou anvduiusludauiaenadasiu
HaNTIT8U09 Agyemnan et al. (2014) inuiiafuTouiiigiusmaasusiafdenstafiuswdniiazairsanumainvans
yesnlddesniiaiiFouiiigiurenau luiueadeatu afdeuilisugensuindesnisaienumanvaives
selfifensuaussonudniuresaiudouludunsuilaauazgulng Snits aauFeudifguzenauindyi
ninensluniadoudeudien Suilinaneuunumiendnninlunisdamaninnunsiisnnit dewni auseud

gINAUWINTLSINENFUNINTURBa IR UraInaneselsveInsaSou

5) USunaumil Aunuens uureindal euddninanisuindeanuvainanevesoldueindadeuinuns
HANIT38A0AAE DT URUIANLIINANT @3 19A21UMa 1A a 80958 e (Distress-Push Diversification) (Davis &
Bezemer, 2004) Na12A® ﬂ%”sL%uﬁﬁmiwﬁﬁuuaﬂiswﬁﬂLm%zyﬁ’uﬂﬁgmé’mwmﬂLﬁaﬁqm’hmsﬁmﬁu uviliiiin
wsendniiaundnlupsideusiiudommseldanuvassy 9 iietsyniiuenszuy é’wmaﬁ AEduAuNIaNIsEuan

PIUDNTLUVTIF IV AT D UL NEATNEILIUFS19AINUNAINTA18VDITU LA LN B AALTINAAUNIINITHUN AT IS o U

Ty e

U

ayUunanisAnen

wamsIdoaded wut dnduedsneldiuenmamsinunsvesauFeunuasiogigainitdadiuadneldly
mMansinuesiisadndes duasveulditaiisoununslunianstusenidsundoliifsaudiiensgldanaia
naineas wisiasiannaglduennianisinunsdedufoatu mnfinnsananuanvansvesneldvesaiaseu
WERIAERY Simpson WUl dulnguainiiiaulinnurainratsvesslalussAuUiunany LaraATITaUINYAS
dilvgydisneld 2-5 unds Juazdouldiaiusounuaslunang Tusendedinnudidyriefanselduinnd 1
uvias TnslawzagneBanmsiemsgldnuanamansinens andedunudina il misnunedgifedesasuiu
ulsuismsduaiuaiiFownunsliiinsuszneufianssumneinisinunsvienisuanmmanisineasavainuats 3aluis
msdaaiunsevsunazlinnuilunisuszneuor@nuenaiansinunsdnsie ieidelenauazaiiadneninves
af1deununslunmsarsaamanvaesvesnsld Sutisanmnudssazanuliiuuouainnissenauanssumi
inuAs St nsassermvannvateveseldiainsoassmusiunuazidimeng lilituaudeuannd ety

UBNINT Han3ANE WU Haduiiddyiidusmimuannuvainvatsvesseldvesniiiouinunsiunia
nziusenideanie loun erguesiminaiiBou vuavesedadou msfaundnluaiaFeutheiuluinunelulssme
wazssUszna Teldaiuseuson vuafiduresniadou uasUsinavilauuensyuvesniuiou andedunuly
nsfnwil msdaaiumsasenuvannvatevesseldveseiaueusuiufeadiladidnuae fugiunssernsves

afuseu laun o1gvesimiiniuiouuaz vuinvesniuiou Felademeinuussansildunumdrdyseloniauay
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Jadnianeiunsnensuyedluaiiseu sudwananmaiudnenimlunisadsanunainvaigvesnelivesnsiiou

Aemn il MIdaaiunisainanurainiaieveselivesniusounuas AmsatunineusukarnsaenennIus
wazmalulaBmsnanmanmsinunsiivainvanglifuimihaiideunens lnsamze1sbaimihadaieunnsfieny
fatfos ieanunsnthosianudilalulilunsuszneufanssumenisineasiagnisdnnisnsineasivainuaie
sl msuusihdudSunasfineusuendnaiuuonaanisinunsliianuannsaniednamiiisaneiiagiiluaing
seldlsifuniaudeuiivszaniameoly wenaini nansAnwinudt msfaundndrefuluhalussmdlnewasdreiu
Tuvanugmnslsemealinnuduiusidauiniunisasninnurainialevesselareans s oununs 3Nan1sAny
axvioulddn namsiildanmsiredulurhaudituiinng  fe msdedundu (Remittances) Fetfulddniunumitddiey
sonsasauranuaevesselivesniiFewnunaituagnann femil msteassriensuimaminenusany
aelupsuseuitodeduluvhaudsiiui (019 nséeluhauuenggnisinuns vieqquds ius) Sadunisly
wuafiddalunisassenunainatevessgldvendaudeununsinunsdaiundutues wenanil eldsed
RevvesniuFoununsuarIwIaTAueIATITeudsBvENa AU AN atsveeliuesn T ounung B
feaostlidedenarnduiulsiiasioufsanuzmaasughauardauvesaiifouiitanuvesdnlng dewni
wleuignmsdaasunisasisanuvainuangvesnglavetsaiiseununsdeasdadunsduaiuuaranuinnudila
RenfudenvesnsnaniivarnvangluiufimuihAuiiteuelng Weldunszaemnuidssuazanmuiuniuvessig e
0199ty sauluis onlidelaueuusieatumananiivarnvaneifioasneilsgefian (Profit Maximization) maenat
Tifunsaseuununsuananzedng dmiuasuieuwnuasiitaouemaassgiadtu daulngiaiaioumaniind
wsandnlunisadramnumainuaisvessieliga (Distress-Push Diversification) 1l adilis1eldas a3 suansnasly
Fromnil Jesdnaduusemavieanmuindeumaasugiauasdiauneluguey 01f Tassadsiugumansugia
Auwnzan nsifislenalinisidfwainusanu metasainussedluguruvdernosiu mandnlassmsvesnaig
Tumsa$rsnulidulsssmiluiosdu Wiy Welvinufeudifigugmaasvsiamanunsadifdenialunisuseney
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Fufiwivinlinanangadolussduiioausuld 5 uay 10 Wosldud agszming 6 fv 10 uay 5 fis 8 FUnvindsuan
muddu Tneszerdngadmsulloaturidntuiefisedu 10 Weddus fsverduniisedv 5 Wesdud edhdlsfinnu ns
fisanszegingedwiuilastuiiaufivesimandnfindiitu warnsUssviadunundsnstdaefia o
Auuzthnsdamsivieiuiug msseiiuszegingedmivieatuidaiviviadulsslonidonsimunnagnins
fdnTuiviluwacyasn

o o

Adfey: sregingedmsulesiumaniaiiy Unuun nssuniuvesivity n1sgaydevemandniiveusula

Abstract

The effects of weeds on crops can cause weed interference, which is the result of their competition
with each other. The influence of weed interference periods on growth and inflorescence of Curcuma was
investigated under field experiment. The critical period for weed control consists of the increased duration of
weed competition period during the weed-infested treatment, and the increased duration of weed free period
during the weed-free treatment. Weed-free and weed-infested treatments were used to identify the critical
period for weed control with acceptable yield loss of 5 and 10%. The results revealed that weed infested
periodsat 10,12, 14 and 16 weeks after planting and weed free periods at 0, 2 and 4 weeks after planting
significantly reduced the leaf number, height of inflorescence, width of inflorescence and length of inflorescence
of Curcuma, while plant height was slightly affected by weed-free treatment. In addition, the critical period for
weed control with 5 and 10% acceptable yield loss was estimated to be between 6 to 10 weeks after planting
and 5 to 8 weeks after planting, respectively. The critical period for weed control at 10% acceptable yield loss
was shorter than the critical period for weed control at the level of 5%. However, the determination of
appropriate critical period for weed control should be concerned to have better crop yield and reduce cost.
Weed control estimation and recommendations can enhance more precise weed management, which is helpful
in formulating appropriate weed-control strategies in Curcuma fields.

Keywords: critical period for weed control, Curcuma, weed interference, acceptable yield loss
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AL

Ui §o3nenemansin Curcuma spp. Wulsinenyszianinegluned Zingiberaceae wuieniu 4 4
iy wedifiu uaznsziden fudideedlunouduladu 1¥un Ysswemih Ine a11 uasious Wndssmelneiiunuilon
Duitin edouna wagasulns Wl we. 2519 Fuhanldusglonidulinen deundnsuadludanmsduazdsonty
snasvna Leanununiidnuazvesnenadnenoniindy ddduuazsunssesmennainnatsdsdoniFondnden
#indudeu (Sammayo & Adthalungrong, 2020; Soonthomkalump et al., 2021) Unuanfiyadinisdsesniudusu 2
sesnnenndaeldl aanalinoniisluuassnsssmaiosnisldmulyuanidluguveslidinnenuas watus (Keawbua et
al, 2018) na1ndaeandidrAneylutszinaeiuing wosud §uUu Wnina luisosuaud 5018 uazeeainsld
(Puymoorthy et al,, 2012) Tud) n.a. 2565 I sdseenUnuudanenyani 1.3 v waziugifenanduls
Fanenuaglinszansyadt 15.7 §1uum (Department of Agriculture, 2023) ety SanrswamnisUgnuyuulid
Ussﬁw%quq‘ﬁu el lAUS AL AN YD INANARANANATBINTYBINA

Jyiwdudymardyneluwdasgnuyumn %ﬁmwmﬂi?;umﬁmLLiaaquuﬂ1§ﬁﬂé’]’m’g’mﬁﬁmLazﬁqLﬂuﬁunumm
naimzUgnaruvilifireudags uenani mansemumnnsudsturesiiivdsnarilVinandnvesununiiviinaanag
wazamnweld fadu Femsiinstostuidateivlutnssssznandivnzay szosingadmduesturdaivi
(critical period for weed control) anunsatluldlunsfvundasnaiivnzaslunsdostuidniufiv (Knezevic et
al, 2002) TnefiansanainsveznafiaTufiau ey %ammmﬁa%ﬁmmL%‘uﬁwamas%qmé’wﬁui’]aﬁﬁuﬁw%’mi’ﬁuﬁﬂj
uazsreynaUTIANN Tefivaunsaidnadugavesssegingadmiutioatufdatufiald (Shield, 2006) nsnaud
srazingramsudesdumdaisivivselesdnenisdndulalunisiivuagianal veanisdesdumanisivldoeied
Usgdn3am (Knezevic et al,, 2002) At N13518914848 Kifelew et al. (2015) wuin n1suaaduvasiviialugas
szevIand 30 A 60 Fundsugn vilvinandnvesTeanasesnann damsidniviivseiiouaznisrauanlutissyesing
30 @1 45 Yundagn WWuiBnsuazszeznailunistestuidntufiefuunean vonani Safinisfnuves Kifelew &
Getachew (2017) I¥spenl i msutsdusswisaiiuduiufofionsluwaunsUgniiedaruguusddurisssesiam
30 9 60 Tundalgn InedlnanseNUABAINEIVRIRY AMUNTIMAYAIINE1IBLU AIUNTIMATAIINETIVDLAN

v v A

Puiomin uaznandnii vewiluty Fearsiinsdestumdadsivdlsseziiat 30 v 45 Jundeanugn ite

1Y o A ¥ o o o A

wandeanansznuannsudsduresiuiia wWiulddn svegingadmsudesiufidnisiivdinnuddydenisinzgniiy

Aaun JngusrasAaresnideliivimefinynansenuainnissunuvesisiivi ddeniswivlaiasnsiaundonantes

Unuan iethdeyanugulililunsimunsseingadmiulestumdniviivresuyun

NN

ddun1sdnuise w wameasswesquiuinisniswauiveewuslinenlinatulssudesnan
NILIIWATT 81903 2ATedlni sendrafieunguaiau we. 2564 fudoununius we. 2565 ulamaasauduyaiu
#1304 (Hang Dong series: Hd) Auvudufusiuvufumdsmiofusiumievunseuds fiseduaudniu 0 - 25
iwuRiuns fa18unieing anmquaniUdsunanlesou arwududuua searlosaiiiulszlovl Inunadosdidu
Usglewdl uazarnugauanysalvesiu agluseauuiunand (Soil Resources Survey and Research Division, 2023)
uenaNt FresEnitnsvanosdgamgiade ity 17.2 - 36.9 ssrneaidoa warUTuuiduagaumity 975.9
fadns (Northern Meteorological Center, 2023) yIn1snaassingltiuaivaassgosvuin 120 x 150 LoURLIAT
gnUasge 20 - 30 lwufins uazldszergnsenineiu 30 x 30 wuiluns gWRuguyuuniug Lanna Snow w119

urgudnans 2 - 2.5 wufuns Afuszeindiuds lnedimugusemiluivlunfeudugamgivszana 30 - 35
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osrniwaldea deuinnisugn eissiaiuslisenegremngs Whhuvudanudesdanias 3 afs mnAutusazasen

sl wdaandundnlnaviuiiafu 2 - 4 e ldveiaiigns 15-15-15 §091 6 nusodu S1uau 1 Adseiiou

ndsaneonsenliloiafigns 13-13-21 §n51 6 niudesiu S1uau 1 adaraifion
msfnwsresingedmiutesturdniefivuisnsmaasteandu 2 nsvaaesdes léun nsAnwianisudu

Warn13ANYIIAE ugAvesrerIngaamTudestumIndaiy lagurazn13mnae g 081 LNUAITNARDILUY

a

randomized complete block design (RCBD) 911U 3 g1 §51u9 9 n39ud

3 A9l NINA@BIYREN 1 N13ANYILIAN
Buduvesssusingadmsulosiuminiviy dnssudshe nsUasedviivdusuniud 0, 2, 4, 6, 8, 10, 12, 14 uaz 16

o

duanviusnudaan neuindnisiivnasngguan waznismaaedgesi 2 N1sAnwinadugavessseyinguaniudeiu

v v A

Waduiy dnssudsae nsidndviiy 0, 2, 4, 6, 8, 10, 12, 14 uag 16 dUamiusnuraalan neuldes JuivdusunNIuNs

Do

q9ugn wenani mafdafefivnielunlamanedesianun villasnisidniviindeiio (hand weeding) nuusia
N3RS mualy

nstufindeyaninivlnuasronenvesuiuen ffeolud

- maiulnvesdnuun laun Anugesu (plant height) lagsauluidmiunarinanlauduauisanglugegn
fvmhedu wufes uazsunlu (leaf numben) Tastfuluvesiuiiniadud fimheidu Tusiosu

- YananveUnuun laun ANugrestenen (height of inflorescence) Inanlaudusuiisuatendunen &
whondu wuRuns, muniiemen (width of flower) SaanUatenauneniwmisluswasvesnaunensnils Swiae
Ju wufuns wazauenivemen (length of flower) JaanngunenauiisUaneniunen Inieidu wufiuns

- YSinaudwiivunmagu (weed cover) vilaenmsuseiiiusieaneni (visual rating) towA nsuseiiiuyiunas vl
g5 (total weed) wazszyviaaiiveandu 3 vila fe Juiivluni Suiinluwau uaznn dnaslszduen 0 - 100
Wesius audnauvesTuiviidulnequaelunamanesdos Svedu wWesidud Fensusafiuuiinaiuis
1Jﬂﬂqumaaﬂiiﬁ%ﬂﬁﬂdaai’mﬁﬁuiumu UszLﬁuLﬁ‘aéuqmsUzL’ammsﬂa’aai’%ﬁﬂusﬁmumummum’asﬂﬁﬁ% uay
nssuAsTifinsthiniviy UssiiunSontuiovmnil 18 dUnviusnmdeugn

nMsinsgvinanadfiileensiteyanisdulauastensnvesUnuuliiiasgiranuuUsuTiumeada
waziSouifieurndesieisues Fisher’s protected least significant difference test (LSD) fiszsiutiaddey 0.05 way
0.01 Tngl4lUsunsy R ety 4.1.2. R Development Core Team, 2021) wazlinsziszazingadmsulosiuiidn
Fufiwresuyuan nmsgydevemananiioeniuliissiu 5 uaz 10 wWedldus uiBves dose-response curves 30

wnanLEsLde package drc (Knezevic et al., 2007; Knezevic & Datta, 2015; Karnas et al., 2019)

Nan1sANEILaz 350l

Lﬁaﬁmm’]ﬂ%mmi’mﬂﬂmmmﬁﬁuﬂﬂﬂqum&J’LuLLﬂaqU@JﬂUnum WU miﬂﬁaai’ﬁuﬁﬁnﬁm‘umuﬁ 8, 10, 12,
14 uaz 16 dUamusnuaalan neuddnisivnasnnguan wasn1smIndaie 0, 2, 4, 6 uag 8 dUaviusnndsgn neu
UaoeTefintusunmuiiggugn dusinaividlpessiulnaquanglufufivhiy 100 Wedidud (Figure 1) pghdlsfnu
siinvosivivinuaelundasignuyuvdnnsussiduliinaiviivunaquuenssidsilifinsidnduiod 18
duaiusnudslgn wuin dedruvesirivluwaulivSunafaiisunaauwindu 43.3 wWesidus liun vefrduun (Oisitaria
adscendens), naj1#un1 (Eleusine indica), waj1undvun (Echinochloa colona), viej@uia (Brachiaria reptans) R
nnflusunaduiigdnaquuindu 35.0 Wesidus laun wiiany (Cyperus rotundus) Wiesyindies wazdyfigluniieg

USuaduiivunaaunndu 21.7 Wesidud lawn Auviviinenlng (Bidens pilosa), H¥nUanu (Commelina
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benghalensis), Qﬂigﬂfu (Phyllanthus niruri), Anlws (Amaranthus viridis), inlasAususs (Boerhavia erecta), Hnideu

YU (Cleome rutidosperma), Anluawuy (Amaranthus spinosus), Wans (Physalis minima)

(A) (B)
120.0 Weed-infested treatment 1200 eeeens Weed-free treatment
S S| e -
o ®
o 600 5 600
5 P '
H z 3
e I .
IS S e
0.0 0.0 ..
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Weeks after planting (week) Weeks after planting (week)

Figure 1 Total weeds cover of weed-infested treatment (A) and weed-free treatment (B) in Curcuma field.

KansznuvaInsUResTeRvlusuNIuRTineUnumn

nsUdes Tefivdusumufitasszesinasing q deutdatuivnaengquan dmansenusonaiadauivlama
ddunaznsoonnonvesnuin Taenudn d1uly (leaf number) Sinnauandnafunsaifegsdidoddyds Taons
manlvitvnaengguan, AnsUaeetufivtusunIy 2, 4, 6 wag 8 dUaviwsnvasgn Sduluwiiu 2.9, 3.4, 3.3, 3.0
waz 2.8 lusiadu sud1du vasfimsUdesTefintusuniu 10, 12, 14 uay 16 FUnvusvdeugn F5walushify 18,
1.3, 1.3 way 1.3 ludedu mudidu daunnugavesddiu (plant height) luuwansnsiunsadia lnennnssauisianugs
Yosdrueglu 41 - 46 lwufuns (Table 1)

dlousyifiunswaiuvestenan wui ANNEeYRItenen (height of inflorescence) dANUUANANAUNIGATA
oghailifodndnyBs Taonssdnfafiamannnguan, nsudesufiniusuniu 2, 4 uas 6 dUaniusnudegn daugees
Fananwiifu 38.8, 42.5, 37.1 uay 40.5 Wwufuns mud1u n1sUdes feRvausumu 8 uay 16 duaviusnuaagn i
ANLEIVDIYOABNWINAY 33.3 Uay 25.6 WWURLLIAT AUE1AU waymsUdesTuiiutusuniu 10, 12 wag 14 dUa19iusn
naslgn danugevestenaniviniu 21.8, 16.0 uag 20.8 WwURLLAT MUA1AU dIuaunIevesnen (width of flower)
fanuuanssfumaadfegisiitodfayds lnonsidntuivnaengquan fanunisesaen wiiu 6.9 wufwng n1s
UaeeTuitadusuniu 2,4, 648y 8 ﬁﬂﬂﬁﬁLLiﬂ%ﬁﬂﬂQﬂ TANUNINVDINBNNNAY 8.7, 7.5, 8.0 hay 7.2 LYURALUAST
AUy MsUaestufivdusuniu 10, 12, 14 uay 16 duanviusnuaagn danunitesneniiniu 4.6, 3.5, 3.6 uag
4.9 wuRLAS MUEITU wazAILE1Ivemen (length of flower) fianuuanesfunsadfed efiduddnds Taens
mMandviivnaonggugn MsUaeeSuitusunY 2,4, 6 way 8 dUaviusnudsgn danuenveneniiniu 11.9, 14.6,
12.8, 13.6 Ay 12.3 [WURUAT AINEIAU MsUdesYufiatusuniy 10, 12, 14 wag 16 é'iﬂmﬁuinﬁé’aﬂqﬂ JAnue?

YIRBNWINAU 7.4, 5.4, 6.0 A 7.6 WUALWAT Aua1eau (Table 1)

Table 1 Effects of increasing length of weed infestation period on Curcuma.

Growth Inflorescence Flower
Weed Infestation  Leaf number Plant height Height Width Length
(number/plant) (cm) (cm) (cm) (cm)
0 WAP' 293’ 44.7 38.8 ab 69b 119 a
2 WAP 34 a 46.4 42,5 a 8.7a 14.6 a

4 WAP 33a 423 37.1ab 7.5 ab 128 a
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6 WAP 30a 46.0 40.5 ab 8.0 ab 13.6 a
8 WAP 28a 414 33.3 bc 7.2 ab 123 a
10 WAP 1.8b 30.9 21.8 de 4.6 c 74 b
12 WAP 13b 29.5 16.0 e 35c¢ 54b
14 WAP 13b 35.2 20.8 de 36¢C 6.0b
16 WAP 13b 39.6 25.6 cd 49 c 76b
F-test > ns > > *x
LSD 0.80 - 9.00 1.70 2.80

L WAP = Weeks after planting
2 Means follow by different letters indicate statistical significance within the same column by LSD test (**P < 0.01, ns = not

significant).

LA | g l:.ﬂ )
NANTENUVBINTUTIARINFYNBIUTUNIUNTFaUNLN
nsmdndeivluwsazdisszezianeuldes Tsivusuniuiagguan dwansenusien1saseaulnnisdiiy

o A

wazn13eeNAanvasUui Inenudl SuivluianuwsndrsiunsaiifegsiiudAygs lnensidndaig 6, 12, 14
wag 16 duaminsnudalan d9waluviiu 3.0, 3.5, 3.1 uag 3.0 lustesu auddu NMsmdndyity 8 way 10 dUnm
wsnuasUgn d9nuluiniu 2.7 wag 2.7 Tusedu muddu nisldmdaivienasngaugn n1sidndvily 2 uas 4
duamusnuaaan J31wanluwiiv 2.0, 1.4 uar 1.8 Tusesu mudiu diuanugesduiliannuuand1eiunieedia
atalitudndny Inenislimdnivivnasngguan nsmdaduity 4, 6, 8, 10, 12, 14 uay 16 dUamiusnudsgn a3
gevesddumingy 44.0, 42.3, 48.6, 48.4, 48.8, 52.3, 44.5 Uag 43.9 WUAWAT AUAWU Wagnsidndvity 2 dUam
wsnuidalgn dauasvediduminiiu 30.4 ludwng (Table 2)

dlousufiunsiamnvesdonsn wuin mmqwaﬁamnﬁmmLLmﬂﬁh&ﬁ’umaaﬁaaﬂwqﬁﬂaﬁﬁw?ja 1n8nIs
AMaInduig 6, 8, 10, 12, 14 way 16 é’ﬂmﬁmﬂwﬁwqﬂ fAnugvestenaniniu 41.3, 42.7, 41.9, 45.6, 40.2 uag
39.6 wuwas audwu nsliidadviivnaengguan uazn1smanduiiy 4 dUaviusnudalgn danugevesionan
Wity 30.4 uag 32.3 wuRlung aaIau kagnsminduiy 2 dUaviusnudelgn danuaavesionsnvindu 21.4
wuRwes drumnunitwewmeniauuanssiunsadfegndited dade Tnensidatui 6, 8, 10, 12, 14 uaz 16
FUamiusnnasugn sudiv anuniiswesmenviniu 8.6, 7.8, 8.1, 8.8, 7.5 way 7.6 Wwuiuns aud1au nmslimda
TyiwnaengaUan uaznsidaieiy 4 dUanviusnvasugn Ianuninawemenviniu 5.3 wag 5.5 WURWAT MUEIRY

1% '

LATAITAIATINY 2 éTtJmﬁLLiﬂmé“quﬂ 1ANUNT19VIRDAYINAY 3.7 WURUAT UBNAINT AINY1IVBIRBNLATIIM
wansineiunsadifegadlidudAnde Inansidaieiiy 6, 8, 10, 12, 14 uay 16 dUamiusnvasUgn dAug1iIvesnen
WINAU 13.4, 13.0, 14.2, 15.6, 12.8 wag 13.6 LWURLUAST HINE1AU LLaxﬂﬁl@iﬁﬁﬂ?‘nﬁwaamqwqﬂ A15ANINTUNY 2

way 4 é’ﬂmﬁmﬂwé’qﬂgﬂ TANUYIVRINDNWINAU 8.2, 6.1 LAY 8.7 WURIAT AUa1aU (Table 2)

Table 2 Effects of increasing length of weed free period on Curcuma.

Growth Inflorescence Flower
Weed Free Leaf number Plant height Height Width Length
(number/plant) (cm) (cm) (cm) (cm)
0 WAP! 20¢c 44.0 a 30.4 cd 53b 8.2 ¢c
2 WAP 14 c 30.4 b 214d 37c 6.1c

4 WAP 1.8 ¢ 423 a 32.3 bc 55b 8.7c
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6 WAP 3.0ab 48.6 a 41.3 ab 8.6a 13.4 ab
8 WAP 27b 48.4 a 42.7 a 7.8 a 13.0b
10 WAP 27b 48.8 a 419 a 8.1a 14.2 ab
12 WAP 35a 523 a 45.6 a 8.8 a 15.6 a
14 WAP 3.1ab 44.5 a 40.2 ab 7.5a 128 b
16 WAP 3.0ab 439 a 39.6 abc 7.6a 13.6 ab
F-test > * > > *x
LSD 0.70 11.60 9.50 1.70 2.60

L WAP = Weeks after planting

2 Means follow by different letters indicate statistical significance within the same column by LSD test (*P < 0.05, **P < 0.01).

INHANITNAFBIANIIATININ HanTenuannIsUaasJvivdusunuduszezaIuIu 10 - 16 &Uailsnnas

Ugn neurhdndwitvnaengguan (Table 1) wagn1susianieiw@usuniui 0 - 4 awinsnndsgn neuddesJuity

v v
= o ' o

Fusunmunigguan (Table 2) dwavinlviddwiuluanas Tnedidiualu 1.3 - 2.0 Tusedu WellSeuiieufiunssuisau

oo D=

Aty 2.7 - 3.5 Tusiedu lesnniivUgniasunansenulaenswizelasdonainnisusduvesivig lngiiiivugn

v oA ®

o1addlildegluszoznmsasyivlnfianunsaussduduiuialadne (Ronchi & Silva, 2006) M3sunIuvesivfivdall
wansznusionsiiulvesiiaUgnlsl Ssaenndesiunanisdnuzes Imoloame & Omolaiye (2017) AldsBanuin msd
Fofiwtusuniudunaun 6 - 12 &anindagn deavhliduininadsuludesniuininaiiusan v
UM 3, 6, 9 WAz 12 dUnindsUgn ﬂ'auﬂdaai’mﬁmsﬁuiumuﬁu’m@ﬂqﬂ waz s Teatuustuny 3 duninds
Ugn neumdniviivnasngguan

WBNANTUHNANTLTNUIINNTTUNIUVRI YN NLsaYanan Nui1 N1sUase sNvduUsUNIUN 10 - 16 dUanuiwsn

=

waslgn neumdnisivnasngguan waznsusiAniaisdusuniui 0 - 4 dUaviusnudslgn neulaseiviiviuy

v
=

sUNUNIggUan damavilviniugevesdensnanaiuazalleveInenanaseg19daay lurueinsudes Taiudy

U v A

JUNIWAN 0 - 8 dUaviusnudslgn neumdniaiivnaennauan uazn1sUsImINaivdusunIug 6 - 16 dUaviusnuda

v v
L =3 o

Ugn rouddesTufintusuniutisgguan dmaviliaugaesdensnuazanusienidiuanniy Wensuidisuiuns
Mdnuazlimdndviivnasngguan (Table 1 uay Table 2) uenanil msudesTuivtusuniuil 2 - 8 dUaviusnnds
Ugn rousdnfefiemanngaugn dwmarhlidanuniueenduinniy WenSsudsuiunisidniafiunaennguan @9
mniinsddes TeRetusunauannnii 8 duanviusnuaaUgn neumdniviivnaengguan dwariliaiunitsvesnen

v v A

anas WiawSeuisuiunisidatuiivnasngguan egalsinu nsusianiafivlusuniud 6 - 16 dUaiusnwds

Ugn neuddegfyiiedusuniunsgguan dwalvidanunitmeniiuuiniu vaeiinsusaanisiivdusuniui 0 - 4

dUamiusnudaugn neuvdesiviivlusuniunisgguan dwaviliiannunitsmenanas (Table 1) n1sUdog vyl

sumuduszeznannudmaliniugsonon anuniienen uazarmeeeniuuiliuanas esn dnsUdesl
Jeiwasyivlauaziinnisutsiunelunlasfinlgnidussesiaiuiy F9dmanon1sanasenanin naenluediNa
yldnvairaunmesiitUgnanasuindsiu fsnnuninnenimuisdosturu avesdensnuar dndudnums
A mvsHandnegmilsedlinenifinansenusiesadenieliinen (Department of Horticulture, 1988; Pintarin,
2010) TngaenndosiunmsUszifiunansenuvesyuruivividnansenudo USinnuazaunmaandnvesdmies I
ALY 338 warnsUnaquuesiuity AdindudsaidoroUiuauarauninnandndaumdos iesanns
wistuandrumiouaslifinfuresiviinifioududminensuauaznineinslufiu wu anutulufu uazsigems

USnarandnuazannLanvestvdosanas (Gibson et al,, 2008)
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oehdlsfinny Frsszernanstusunuresiimifisstndy 4 lifinademedematanivesnenuyuin way
p1aNsERUMITAToneNuazAsNTBIyuAN it TUldBnde Fnamsmanosinanyin msvdes Tefiadusuniui
2 {Unriusnndsgn deutdntufivnaongquan fnsiinturesnugedensn Auntaen uazaruenen Wie
Wisuiflsuiumsmiauazlimdaivivnasngguan (Table 1 wag Table 2) Fa019LAnaNANLABITOITTNINAY
spzgamswisiuvesivividuiusiuszomaeiaiulnvesiivugn Inefuivanunsaainsmuidomesenandnves
fwugnldunniian Wedifeldiusoumseiunmuuiy sseznandwhany uasquaudinanivesivity Afunndi
fiwugn urssiumsgadevemandeiuuilinfiuunduld mndnisdestudafefielurisszesnalaivmnzay (Attri

et al., 2022; Babiker, 2014; Frick & Johnson, 2002; Hartzler, 2009)

szuzIngadmiudesiumdnduialunuasugnuyuun
nsfrunnaufuLezaAuanvesIrsingadmsulestufdn fefivresunuan shlasUssdusaudy
iw‘i’vm'ﬁqmlﬁmamamﬁmﬁEJan'i”Ulé’fﬂJaqmmn*ﬁwmﬂﬁ' 5 uag 10 Wasidud uansly Figure 2 uag Figure 3 %N
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Figure 2 Effect of weed infestation periods on width of inflorescence of Curcuma based on acceptable yield

loss (AYL) levels of 5% and 10%.
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(AYL) levels at 5% (A) and 10% (B).
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