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Management in Organic Farming Systems for Highland Farmers in Chiang Mai
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Abstract

The objective of the study were to study management in organic farming systems for
highland farmers in Chiang Mai and to study problems and obstacles of organic farming. Data collecting
were interviewing and observation. Data analyzed by using content and descriptive analyzes. Validity of
data was checked by using triangular check method.

From research findings, it was found that highland farming of farmers in Chiang Mai can be
classified into 12 management methods: 1) topographic condition of organic farming area; 2) water
management for organic farming; 3) plant varieties management for organic farming; 4) soil management
for organic farming; 5) pest management for organic farming; 6) plant disease management for farming;
7) weed management for organic farming; 8) fertilizer management for organic farming; 9) harvest and
postharvest management of organic farming; 10) organic agriculture processing; 11) transportation/delivery
management of organic yields and 12) organic market management. The following were problems
encountered:1) the production does not reach organic agriculture product standards; 2) the production
area was in the reserved forest zone;3) a limitation in organic market and 4) inadequate organic
agriculture extension agencies.

Keywords: organic farming, highland, Chiang Mai
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Management in Organic Farming Systems for Highland Farmers in Chiang Mai Province

Management in Organic 5
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Figure 1 Management in organic farming systems for highland farmers in Chiang Mai
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The Creation of Household Level Food Security for Farmers, Kham District,

Xiengkhouang Province, Lao People’s Democratic Republic (LAO P.D.R.)

Khantavanh Phlasaboud” walassd ta3adn a1wsna Wesya wazles wazdayan

Khantavanh Phlasaboud’, Phutthisun Kruekum, Saisakul Fongmul and Piya Palapanya
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Major of Resources Development and Agricultural Extension, Faculty of Agricultural Production
Maejo University, Chiang Mai, Thailand 50290

*Corresponding author: khantavanh2009@gmail.com
Abstract

This study aimed to investigate problems and Management of household level food security
for farmers, Kham District, Xiengkhouang province, LAO P.D.R. The sample were 279 farmers in Kham
District, Xiengkhouang province, LAO P.D.R. Data Collecting were questionnaire Analysis using Statistical
package for the social science research (SPSS) for find out. statistical technicalness used were percentage, mean
and Standard deviation.

Results from research finding, it was found that the majority of farmers (83.9%) had a high level
of the problem in food security at the household level. The following 2 problems were found at a high
level: lack of the Capital for farming (41.9%) and clean water supply for consumption and farming
(38.4%). however the problem in having a farming area was found at a low level (3.9%) and no problem
(15.8%).

Focus group discussion related to guidelines for the management of the problem in food
security creation at the household level, this included the following: 1) management of food availability
through capital source creating, crop varieties and animal breed allocation, water supply management
and protection and land holding allocation; 2) management of the problem in access to food; 3)
management of the problem in food utilization through a training an knowledge about food nutrition;
and 4) management of the problem in food stability particularly an knowledge transfer about food

processing technology.

Keywords: household level food security, LAO P.D.R.
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Table 1 An average mean, percentage and standard deviation of farmer on the basis of a level of

problems-threats for the food security at the household levels in Kham district, Xiengkoung

province, Lao People Democratic Republic

A level of problems-threats for the No Problems- Problems- X S.D.

food security at the household level threats threats

Food availability 45 234 0.8387 0.36846
(16.1) (83.9)

Food access 154 125 0.4480 0.49819
(55.2) (44.8)

Utilization 172 107 0.3835 0.48712
(61.6) (38.4)

Stability 175 104 0.3728 0.48441
(62.7) (37.3)
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T4¥eadusznouvesnuiiunsiue s vesesdnIsoImsLazinumswisanUszuud (FAO) iugiufidiuau
fava 4 wuamandn fessandearolull (Table 2)
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Table 2 Guidelines for development food security at the household level of the respondents

Problems encountered Details

Guidelines for food security creating

1) Food availability - Lack of capital

Lack of production factors
- Lack of knowledge about

household account

Promotion of group farming for
uplifting the ability to access to
production factors

Promotion of a training on using capital

to attain the goals for highest benefits

- Lack of clean water supply
to cape with consumption

and farming

Holding a training on water supply
management

Preparing rules/regulations about water
supply conservation

Conservation of watershed forest and
check dam building

Building sroundwater system to be the

village water work

Inappropriate topographic

area (hills)

Appropriate allocation of areas for

farming

2) Food access - Difficulty and
inconvenience due to for
food sources

- Poor transportation to

villages

A training on mixed production for
food diversity
Improvement of transportation routes

between the market and food sources
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Table 2 (Continued)

Problems encountered Details Guidelines for food security creating

3) Food utilization - The farmers do not know - A training on food nutrients for children

correct methods of food  of less than 2 years old and pregnant

processing women
- Only for eating - Promotion of protein and vitamin food
sources
4) Food stability - Most farmers still use - A training on environmentally friendly
chemicals to prevent farming
diseases, pests and - Extension of knowledge about
weeds disadvantage of chemical using in
farming
313INANITINY
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Abstract

Development of a modular pilot plant for mass rearing of stink bug enhancing biological control
of insect pests in organic farming purpose was conducted on the fiscal year 2019-2020, the operated
pilot plant was developed at MJU- Biological Control Technology Leamning Center located on Maejo
university farm at latitude 18.9264 N longitude 99.0532 E. It was an adoption to insect natural enemy
mass rearing standard of the International Organization for Biological Control (IOBC) as the input and
output based on entomological, ecological and geographical analysis. The pilot plant produced
predatory stink bug (Eocanthecona furcellata, Hemiptera: Pentatomidae) as case study and found that
production performances of the pilot plant were standardized base on IOBC by mean of quality and
quantity control showed the productivity for E. furcellata in the egg stage at 236,861 eggs per day. The
cost analysis associated with fixed and variable costs obtained showed that the Net Present Value (NPV)
was positive. Accordingly, the Internal Rate of Return (IRR), Payback Period and Benefit Cost Ratio (BCR)

were 14.52 percent, 4 years and 9 months, and 1.83, respectively. Development of monitoring and evaluation
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system for the pilot plant operation conducted by means of Information Technology (IT) indicated high

level of productivity and capacity of the commercial pilot plant.

Keywords: commercial biological, cost analysis model, IT evaluation tool, pilot plant

insect natural enemies
UNANYD

msimuFuUUls U uLUUTRIMaIEAsnufienn eatuayunismuauiadngfislaediis
Tumsinunsdunds Téduiuntsdaud T e 2562 89 we. 2563 a1 quiiFoudinalulaBnismunudngiielng
338 umIne1deuald Adaduia (atitude) 18.9264 Lduwas (longitude) 99.0532 n1s@nwIYTEUNLT N3
Anseidaiginet duaine uandeiiud Wewmussuundsliaenndastussuumandanunnsgiudiu
m'iwaml,maﬂﬁmgﬁi'ﬁmrﬁ‘um International Organization for Biological Control (IOBC) Iﬂ&JWﬂWiLW’ngm
1UNAR (stink bug, Eocanthecona furcellata, Hemiptera: Pentatomidae) Wunsdlfnw wudn Tseanud
AngnnaunseanludalSunauasaunmMnagIne s ufssldiuinueiannsgiu 10BC taedm&nisua
snluszerls Ifafe 236,861 vewiotu nanslanesidunumanansoniae 311 Tsnu fyartagiugns
(NPV) tluuan dasmanauwnuniglu (IRR) iU 14.52 Weosidud sresiiaifunu tiidu 4 T 9 heu
Samdrunanouunusiosuy (BCR) iy 1.83 mslddunuuiaissileuaznszuiunisyssifiunanisdiuy
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plant) szuuvialdguniu in3esilonarssuunsussiiiunanisaiuianisvedssnu Tngldnsuanuoufienn
Tia0nARI UNINTZIUAIUNITHAALLALANITTIUYIAVE International Organization for Biological Control
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sAnendously Afmduds (Latitude) 18.9264 U (Longitude) 99.0532 Ffiuiisulasuszanns 615 Tag
L?f;ﬁﬂﬂmsﬁmumﬁmLmaqﬁ’mgﬁiimwﬁiuh’]mmaﬁiﬁﬂumaﬁﬁﬂm oA wruienn (Predatory stink bug)
(Eocanthecona furcellata, Hemiptera: Pentatomidae) ‘%!&ﬁmiLﬁUi’JinWaLLﬂﬁuﬁjmﬂamW'ﬁ‘i'ﬁmna WAy
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29AUIENBUYRILIIUALLUUNWINgauiuanIneInIa anniuil wazladenadineine) vesdwinlesln
Tnglasentayanuidlaaine1UssvInsvesIudivii laun dnsidiune (Sex ratio) HANITIATIEIANTINTIN
(Life table analysis 893511508380 (Survival rate) AMNEU138981Y (Longevity), 8n51n1sfineanainla

(Emergence rate) 531919013AN¥1ANANTANIHITNGIAIUBY 9 A1UTTU09 Dent and Walton (1997) uaz

' 1

Price (1975) a1nuiinan1sAnyluTnsginnuduiusiua1u1nsgIuaIun1 snanLuasfn 3555 Aves

International Organization for Biological Control (I0BC) MslutsaaininuasUsuia 1nen1sn1siasieninis

v
1w A

annaenyAns (Multiple Linear Regression) 1135984 Peterson (1964) lagfnualvid1fidinuinsgiuves

& v a

Jusuusdase wasainldannisiesgidoyadinmvenUszrnsveunuiiinidududsnuy
Anwdunuanudululdmegsiavasnisudnaienugvasuuasdngsssuvaludionded
arugluiulasanisnisiaunlssnudusuudmiunisinizids aiiudsunadnssssuyatude 1
MNIANIIUNUNIHERLAEHARULNUNIUATEEAIVRINSHARULAIRR SoTTuM AN ElATEUUTaldyadT Tng
HOTuANSANIUNMATEUUUYININT IneRuITUNMTIATIERAUNUNTHERLLAIANSETTUYIA ke TATIEn

AR ULNUNNLATYENAVDINTATITINUREALLR ARSI TTUMAsULUU Lae 1) Anwideuausuniiuasyiend

a

[

nmafuTuTudoyannamuiinaassmaimnedssdngsssuni wagmadhdnanisainieaum 2) 13
AnneiideyaaziumsiiesziteyaiBsinanazdanuain ieAnwidunumssdnuuasingsssuei way
AATIEAAUNULATNAADUWNUNILATEFAIVBINTAT1 LS N UREARLAAR S sTuRR LU Tne@nwinigle
anmuIndeunIsmaans o eslfoRnsuarlsamzidsmedsanuiuiuy nsfnwudieenidu 2 diu fie
daudl 1 mafnudununsianuIadnss I Akasm e gidunuildannimeass senuuuMINAaed
Tnglduszinnveannasdngsssued 3 viadudmaass 1aunun1sneassuuugaluvdenuuuanysol

(Randomized Complete Block Design: RCBD) & 3 Anans (Treatments) damnassag 3 YANIINARDY YAAE
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Returns: IRR) §n31d1unanauLnumanuu (Benefit-Cost ratio: B/C ratio) wagn153tAs1EMAN8ULN7
(Sensitivity analysis) 204lATINTATILIWUNAALLAIARNFTTTUVIRAULUY

AATILINEDA L9N1TIATIAAIERATINTTAUWT FMTUNITANYINANDULVIUNIAUATEFAIVDINITHER
LuaIngsssuYf Mnsinszidieditadimianisdu (eua NPV, IRR 1) wazdBnisinsizinig
WATHIANENS JATIEIRILUUTEUUNMLERUNMUTeINIsHanLIaIdn s TsutfluntaN siEnfisnanen 9 uUMIE
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(%

Augisguimalulagnisaivaudngiivlnedi3s uninerdoudld Adaduse (latitude) 18.9264 LUK
(Longitude) 99.0532 fiffuitsaalaedszana 6 15 Faldnnadunuunszuiunisnandisndu Ussnausae nns
MvuavianasUsuasuasludingneg miﬁﬂm%ﬁwmuazLmeaLﬁuﬂ%mmiuizﬁuﬁawﬁﬁams n13
wnzidsdusgdulsameidion myddouseiau msmuauAmAW Larn1sHEngaa1n (Figure 1) nanafevinis
HAAKAESNHIANEANTIUTUINLAEANAINYDILLAIANFTITUYIA LngduaT1EnaINN1TIATIERd0yaNn19
Soeine Wi Suutusuesmeudifugssdulssnu Snsaume (Sex ratio) $a1M3¥n (Emergence rate)
WaEEnIIN150g50M (Survival rate) WBUYINAUNINTEIUYBY Intemnational Organization for Biological Control
(I0BC) uana1nil nan153tAs1esidoyainn1sAnyin1sedin (Life table analysis) Wuintasiasserduiug
ANEUINYBIDNY TUELIANTENINITI0NY LagdnIININTUEeWUSaNS vossu (Table 1) 1Hutladeiid
wansynusefidansnanvedssudsmninniauiduinasgiunisuanluouan Feefivsinglu Table 1
fnasinlinnsnandaUTnanmsudeiunaentideidusz ezl 10de 236,860.93 e fseu 230,418.31
uazsffnTy 226,040.37 1 defumudiiy elsmsinngianuduiusues msudmsdanstladeyid
anmnmsmzides uarangunsaiild fuuBinauniswdsdsdlfinaueneanBenlugumns a i Tunme

fanuduiusiuninggiu I0BC Tudauan (R?=0.35; p value<0.001)

Table 1 Productivity and capacity the pilot plant for mass production of predatory stink bug

compared with International Organization for Biological Control

Qualitative and quantitative Pilot plant Related IOBC
indicators standardization*
Minimum female Stock culture (insects) 700 +22.36 500
sex ratio (percent) 50.62+0.28 50
emergence rate (percent) 97.28+1.42 80
survival rate (percent) 97.1249.65 80
reproductive period (days) 38.54+2.35 NA
Longevity (day) 75.21+5.64 NA
generation time :T (days) 42.35+10.14 NA
capacity of increase (Rc) 1.34+0.36 NA

Qualitative and quantitative indicators related to other insect natural enemies based on Morales-Ramos (2014)

were evaluated using multiple Linear regression (p value<0.001).
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Insect rearing management
IRM

Rearing
laboratory

B @B

Figure 1 Overview of infrastructure and management system of pilot plant for mass rearing of insect

natural enemies developed at MJU- Biological Control Technology Learning Center

located on MaeJo university farm

2. Anwdunuaaudululdinisgsiavasnisninaenuguasiuasdngsssuvfludangdive

HANTIATIE AU ULAZHANBULIUNIUATEENIY8IN TS NURERLLAIRR s T TUYRGULUL 10y

o =

Anwingldanimwindeunisvaaes s esufUiRnsuazlsumeides gudSeuimalulagaunisnivaudngity

U

aa Vv a

1088335 uingdewild Jawinledvl waraiaaun nuiluusaveinveuuasdngsssuyATAuUNIIHE
Tuazrandauandeiuly MsfinuliduundunuauUssaNeiunuNITHEs LagiungANTINAWNY M3

FunfununUUTIAYTDIAUUNSHES waeenduingRiunianse (Direct material) loiun A191MI5VBILNAS

a A '

An3oI5UYA Ao AMUBLLN AIUTINUATA (Direct labor) Usenaume Adsinimmsineesiieyinanssuns

@

W2 AEARAAMAINATTHER LazA1lYT18n15HER (Manufacturing overhead cost) Usgnaunig A1ingau

'
A

n9deu lawn A1UTIaae Auseunieden laun mdslunisgualsunizides wasanldanenisudndus

1Y

laun Ang1nfu Arfandulies Andeusia-insedenargunsal wazaisnsauUlnm HanTaTIEIuUNTg

'
o

HARFEVUIY (MafauIu visereduIunesly) nuinduyunsHandigouluiianlifuuRenule fiiae
(Wirfiu 2.97 umseniae) setasufe MgeumIuwIaIn (WAU 4.71 uImsentae) Aduiuiumyaisg
Wiy 6.35 uvseniag) wazdadinbuiians (Wi 6.63 uinseniae)

nyiaTgsuulag I lunAuUAIUNgANSTHAUYUTnAe lUN1TRANTUINGANTTUAUNY AB N3
Wasuulasvessuyunuunamiessiureansviianssuuas feulvweanimaass Suunduvudusuyuiu
w5 (Variable costs) uagsiuyuasil (Fixed costs) n1sAumgadunulaglénisiinsgsidunu - Usuna -
fils (Cost - Volume — Profit analysis) 184913 1Aw0INAAANsIULasARgE35UTATIIATIARAA (Market
price) MidbiFssmunmadsmsineiasuanfisanduny wagliismsfimenielldnanauunuann
nsauautivaneg (Target return pricing) Amuamlsimunesauay 10 wazA1ansaiuIueAINmAEaS

A a = 1%

nsuanNIUsEanEaIn nunsandigeuiuiiaalmlsiuwlsdemiegeign JsllanAuyundeign
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TuvagAinmsnanlunnsagnaiiynAuuadugana

LR} U q

(% o

AUNUAITIEINNTT wazanusaviUsinueenueliussagnfunumeUsianaInIN sHanxandagaunela

9

ANINLINAOUNTHAAREINU AIUNANITIATIZIHANDULIUNIINITRULAENAUATUTANENSVRILATINITAS

154 UM INARLLAARISTTIVIRAULUY 15338 HMMuATeaNNAINlATIa 1915 UTR U UNNIIINAIUYDS
Fvositanun yarvesfunuiiuyuiiadoninivmin (Weighted Average Cost of Capital: WACC) Fsdidn
WU 10.80 wan13ANwINUINATINITATILIIUMSHENKLAIAR §5TTUYRAULUUTYaA1 U9 TugnT (Net
Present Value: NPV) 1uuin dnsmaneuwnuniglu (RR) windu 14.52 wWesidud (Table 2) sveziianfunu
(Payback period) winfiu 4 U 9 e arunsafunulaniglueiglasinis dnsdrunanauwnusienuyu (BCR)

WU 1.83 9nuan1sininiensiu asdlainmsamuiinansuwnuduailunisamu

Table 2 Net Present Value (NPV) analysis

Year Revenues Expenses PVIF Present Value (Unt:Baht)
(in-flow) (out-flow)  10.08% Revenue Expenses Net
0 0 4,811,140.00 1.0000 4,811,140.00 (4,811,140.00)
1 29,383,572.17  28,377,338.33  0.9084  26,692,036.96 25,777,974.14 914,062.81
2 32,577,229.75  31,280,663.40  0.8252  26,882,729.99  25,812,803.44  1,069,926.54
3 38,056,484.76  36,261,804.32  0.7497  28,530,946.62  27,185,474.70  1,345,471.92
il 43,534.298.68 41,241,635.16  0.6810  29,646,857.40  28,085,553.55 1,561,303.85
5 48,980,645.12  46,192,859.20  0.6187  30,304,325.13  28,579,521.98  1,724,803.15
Total 192,532,230.46 188,165,440.42 142,056,896.10 140,252,467.82  1,804,428.28

NPV and Internal Rate of Return (IRR) = 41,221.03; IRR (Percentage) = 10.38

3. NMIRAINTZUUNTAAAULAUSEIUNAAUNITUINIIANSHasANEA NN THER
N1siUIsTUUNSAAMINLarUTIUNa N15UIMITTRNIsAUMSHanRGR Susaeiuguuadng

535097 teldlunsdnduleamulasldsruumaluladansauna wuirszvulssidunsduiuianises

Tssndlugudnenmnssdediautuindanmsarauldeediusyansnwlusefugamoaunis uagauso

o U

dlUldldaswuszuuesulad https.//mju-betlcmjuacth Tnglunmsaunansanuaded iimufuuy
Tsssuunvudmiumngdsuuasdngsssuniludandyd fasenoufedunuulsmuiifidanisuae
desmetumuiosnisluiiuil fuuunmsiesesidununisdn duuussuidddgunuresnisnan duluy
nszvumsthlulidssloviidedneine uazduuvuiedosiouaznszuiumsUszifiulagldinaluladansaume
Favardannsntiluusulilussuunmdausasdngssund dadutlaidonismuguuuasdnsiivegamiaio

neknuUNSansiailseld
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397150INANN5IY

1NNITYTUINTRIAANUIAUAINET TeIne Lasugenanskazn1siu wagmaluladansauma
sviuAdeienauduuuvedsuduluulunMsmsdsasdn ssssuRtudmune delaud wuiians
TngigeuleafanssunsaiiunsiiaenAdeeiuleasMIAtdunureInN SN asulaIdn s ssuYIRluseay

159UMUNANVY International Organization for Biological Control (IOBC) (2019) %ﬂizqd’l T599UNAALLaY

o

Angsssufinasiifsesnsudmsdanisseuundaganudnia laun nsdanmsneins mideuazimun

Y

MInan wazn1sauauaunn Fdulasanisideildnansevuasdnliunisiauilssnumnunseuiiniell lng
SudaAnsiaunlasEieiuge uagmsinmiangunsal SmSumsnanems LagkAnuuaIEngsIIUYIA
peAUsENRUdmMTUAINTIUNTITeRRILAEATUANAMAIN AIUALUAUNTIATIERRUNULAE NSRRI TEUY

Uszlilunaradssuundn nudtlssnuiidnenmlunisedauwuasdngsssunatudnung lnganizegedaiu

% ) a Y A [ o w [ A a !

fianandaindudumdinmalddmsumdanueuvesuasdngiivyianieg nidesnitansall nanee Han1s

ASITAAUNY TNUILSINUAULUUTSE oz @ s UssasanAunU (Payback period) Tussegiaanlaiiiu 5 U

3 q

)

[
v

dnviadimnuanansalunisviiils deinandnsnaneuununigly (IRR) uazdnsidrunanaulnumiaiuyu

(Benefit/Cost Ratio - BCR) Winfu 14.52 uag 1.83 14.52 Wwesidudnuandu imsiunisasuiuinsinn

<

Jululdludszneugsia Inedsiesuaduayuinnisldnisaivaulneds3s uisauauussinsveuuas

o =

fnsiaiiannsativanliiidmiunstestuidndnsieluannunsuazilsvilanleife 80 uas 10 du
auneaasansy mua1du (Cracraft and Grifo, 1999; Gutierrez et al, 1999) wazludnnienila Pimentel et
al. (2009) l¥eauinmuaudagiinlnediisuuuiseeiianansadisansununsnanlussoren waild
PrganfunuiunsuimsiamsiugunuaruaniizvesiiadeuesUsseinslandndae veilludiums
fiaosdmug Tnsamzegsislunisimuimaluladmamnsdeuuasingsssumivialmg faenndesiu

m3svuInvesuasinivluioddu suiidmsuusznuiuanuainvaievesduiduiniuindusgieds

(% =

Weannlumunismugulae?is wuasdngsssumduwiazyin sxlianudunizianzasieviinveuuaidngity

u

PN = A

iu BNNauLAIAngsITHYIRLARz YRRz linManYMENITIINGT kazAURsIMIuUbnaIve lusvazdend

' [

a

] Y] & a | P = Y] 2 a o o a
wANAAY LU vRamnevie F9tuiseslduiduminue1ngedinsunisineseuuni1suan (Huffaker and

b

Messenger, 1976) SsUszifiumarinueiitofuinduanuimendsnisdusgisds lunsfiagiaun
Tssnuduiuulrsessudnenmnisudauuasfngsssunabilavanvatesin wazaiuisaiiginunsnsianiy
anunsainsunsrunassluiiud Tnemsiaunwdndausivairedinsanedsedusionsd (Case by case)
518%in (Species by species) warmsUssifiunauszneumsiiuidudnUssdunisfiaefidutaeliinnsiau
wagnmsiiiluiansegnedbu lunsineiludngesdailduaniseandealunenuadidlsiimsimusyuy

a

N15UTELHUNGRNIN LLa3ﬁﬂEJﬂ7‘WGUENI?QQ'Wu{ghUﬂqﬁwam%QWquiﬁqﬂqumﬂaquL{JubLﬂlmuﬂqiNaqu:JgﬁU
yaa = Yo o &

gaavnssurIngondegslifinenuiulaninisdnulusesinsideaselifeludunuideusniiing s

szuuNsUTEuAINa
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o A

NIHALIAILUUL TSN UALLUUYIN SINZIREIUNAsAN IS TR dnfunisaiunuuuasdngiivlag

3
Fsludended Fadunnnmsfaunlasadisiiugiu ssuunsuimsiamstadedids malieneidunu uaz
ManaUITEUUUssdunan sadunuel s uAuluu luUssiuRann nLagAng A WAUNSHAR Ha
AsAnwiTIanataineuardadedid wuilssudusuuddnenmlunisndarisludeUSinauands
aaunmdulumunnsgiuszavaina Weudesdiuannsgiuiunisndnuuasdnjsssuyfves Intemational
Organization for Biological Control (I0BC) Snitainaatiuayuniadiuiasugeansuaznisuimagsnaiiny
Aanisvedlssudanuduyuiazdauawnsalunisyiidlsldda 14, 52 1Wesidud lnedszuulsziu
UszAn3n1mn1snandaanunsanaaeuszuuls Tu https://mju-betlc.mju.ac.th Fasvuusinaazidusagin
nadnSavesianslssny snaduaiesdielunisussdiuaniunisal (monitoring tool) Aiflnasgaunnsions

WAIURD8R hazANNdIduvadlssusaly
AnRNssuUsZNA

1A59N15398MINALIAIL VUL UAULUUYBIN SN UUaIARFETTUYIR d1mTUNMTATUANUIAY

3 A a

Angitelaed3sludonndiag lasunuganiuanNIuUssauukuay umIne1dewily Jeudseuna 2562-2563

Y

YBYBUAN F89A1AAT19198 A5, UTTNA o Jounys frensqudidemuaudniiulaedIuniduneni

q

o Al

UINYIFLNUATANEAT WAZTBIMENTIN5E VU gr3sas MiAUSnwdnunsanilueuide uazveveun

o A =

Audissudnalulagnisnivaudngiielaedais ddnisy unInerdeudly Swiadednd Hadvayuaniun

Y

ANSUNINITUNTIVY
LBNEITD19D9
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Development of Monitoring and Evaluation System for Production

Management, Marketing and Services of the Insect Natural Enemies Product

for Organic Agriculture

q9ia% lyeuena’ wazauyIy a1senngn
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neunAluladfdvia diinausninedy urinendeusdls Wedlul 50290
Digital Technology Division, Office of University, Maejo University, Chiang Mai, Thailand 50290

*Corresponding author: surdet@gmail.com
Abstract

Development of monitoring and evaluation system for production management, marketing and
services of the insect natural enemies product for organic agriculture. The objective was to develop a
monitoring and evaluation system in production, marketing and service management of the insect
natural enemies products to find out the major obstacles that arise and guidelines for solving problems
and to create tools for executives or interested people used to decide to invest in insect natural
enemies for organic plant production. The first phase will develop a monitoring and evaluation system
for the production management of insect natural enemies.

The population used in the research was production management information. There were 3
types of insect natural enemies, including stink bugs, assassin bugs and trichogramma sp. from the
modular pilot plant for mass rearing of insect natural enemies at the Biological Control Technology
Learning Center Maejo University. The research tool was a set of instructions developed and used the
method of system development life cycle and satisfaction questionnaire for system usage. Data
were analyzed using mean and standard deviation.

The satisfaction questionnaires were applied to validate the systems. The results from 10 system
users was shown that the satisfaction of the users was a high level (x=3.90, SD=0.57). In conclusion, the

developed system can be to work efficiently at a high level and can be applied into the operation.

Keywords: pilot scale, insect natural enemies, development of monitoring and evaluation system

production management
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ymsUsuidiueufianelavesssuuangliuinisdaeisnasmeada nansAnvinuinglduimsansaumnaid
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FumseuANAMN AN uasuUTaidsnsnan/dse Wudu

2. MIULAUDBNUUULAEILATIETEUULAENISTAILHURIUSUN (Context diagram) @nsulansiia
AMTIVBITTUULAE AN N USVasTUUAUA WIndeuiiABITos uazunuAmMNTzuatoxa (Data Flow
Diagram 130 DFD) dmiunanafianszurumsitausineg luszuu dlfldiAedostunszuiunsianlaths
wazuansnsivavesdayalunszuiuns suwdinisianudeyaaduniudoya

3. Wawszuuuudiuled Tneldnew PHP 14lUsuwnsuenune 2.2 (Apache 2.2) viwthiliuidsies
MuuusruuU§URnIsaund (Linux) wagsvuugiuteyalduneieadues (MySQL)

4. NAaeuMIYNNUTaLTEu 1) InethtayayannaauiingseuuuarnTIIEaUAIINGNADY 2) NAFBY
nslsmilagidmihiififetes

5. vhnsuiluuuupssuundmageunsldnuuasinnsanusulsmuteiauowuz vosld
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2. Waunszuulpgldndnniseenuuuiiuledidunuuususnludi (Responsive web design)

3. Wandumsianmsdeyaaninuaznsaaeuaviifutoyaaundndldszuuiaslifiiededlasnse
fuszuu loun douaszuu Glavily

4. Waundrunisdanisteyanisinnu ususudeyafiisndomesudasd i fuielud daya
Rendutiadodn deyansdidunu deyananisiniiuny

5. Wamndaunisussidunaudsmutasnaivesnisussdiuged nrsussdudasenng (Input
evaluation) N15Us2LHUNTEUIUNIT (Process evaluation) N15UsELluNanan (Output/Product evaluation)

N5UsEIUNANIENU (Outcome/Impact evaluation)
HaN1539Y
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NANISNRIUITEUU

1) TaviuaudIUTUN (Context diagram) ILAASTININTILUDITZUULAZAMNFURUSVDITEUUAU
Fawndeuiliieades (Figure 1) wagdnviununInnTewadoya (Data Flow Diagram %38 DFD) lduansdi
n3gUIuNITIONae lussuuinddldinerdesdunssuiunmsiaulatne wazuansnisivavestayaluy

= % < v v .
N3EUIUNTs mdimsdanudeyaasluuituteya (Figure 2)
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2) NISWAIUSZUUAUNLAIATIZRRAZEBNRUY ATl
MILERMINDUAAINANaN witoanidu 3 @i fio A) AIULAAUNUMANTBITTUY B) duuandllon

Q) dhummuatufiuaniiunis (Figure 3)
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Figure 3 Main display screen

nsuwananstufinuanislviormsunas ulamugamadesusacuazndes deyanstuiin lun fui
UFtRNL Srunuenavdes siuuewnswdensy swaunsliewnsfuaztdmiinnsa (Figure 4A) wag
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Figure 4 (A) insect feeding input screen and (B) insect death input screen
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Figure 5 (A) creating an evaluation topic, (B) defining indicators target values and evaluation
Criteria, (C) the topic selected for the evaluate, (D) evaluation topics that can be
selected and (E) assign target values to indicators

¥ '
v aa v v

N3UsEIURANTHEALNAARITTTUYATRILT AN eUAarls Usenaume 1) T inndaisnys A

v

AU nunedemTinUseilunalaenssannseuu (Figure 6A) annnsAauAflavuiinlilunsyuiunisnis

Jo A

HAn 2) AU InNUseidunaaingUseidiu (Figure 6B) 3) @anuenishaninanisiiun1suseidu (Figure 6C)
4) @n1uzlanInanshiNIun1TUsEIY (Figure 6D) 5) Adntiauanisivazidunnisuseiduna (Figure 6E) uag

wansswaziduansUssilunadusulsauniziaes (Figure 6F)

a2



FIEUNIUTZYRNINTIZAUYR Usedl 2564 Tufl 24-25 Sunau 2564 o, dinideuazdnadiivinsnisnens ininendouily

Han nbd damnandnBunn %
Tsawualiog 1
nnil (LR wanrd fuiiew wamynlsdly FERUREIVY
wimuinn
1 1600-2000 323810 Sastistied €9 ——
2 1500-2000 733.04 Unsastisfied € __ |
3 1600-2000 13960.5 o .

b » 1 2

e intrwort 018 ' 018 SUM 130805 1007515

RO  1apso0.s

n T 12

e ey a8

Figure 6 (A) indicators that are directly evaluated by the system, (B) indicators evaluated by
the evaluator, (C) display status passing the evaluate, (D) display status failure the

evaluate (E) click to show evaluation details and (F) shows the evaluation details
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Table 1 Number and percentage of evaluator classified by qualifications

Quialifications Frequency Percent
Ph.D 1 10.0
Master 5 50.0
Bachelor 4 40.0
Total 10 100.0
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Table 2 System requirement test

No. Item Satisfied level X S.D.  Satisfied
5 4 3 2 1 level
1 The ability to evaluation 1 7 2 0 0 4.50 0.53 Highly
10% 70% 20% Satisfied
2 Management ability to 5 2 2 1 0 4.0 0.47  Satisfied
define assessment topics, 50% 20% 20% 10%
indicators, and evaluation
criteria.
3 Ability to store and edit 4 6 0 0 0 4.1 1.0 Satisfied
data 40% 60%
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v oa
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'
(% a

wazUsylevinlasunnmsidlduiniseglusedud danafeds 4.00

Table 3 User satisfaction in the application

No. Item Satisfied level X S.D.  Satisfied
5 4 3 2 1 level
1 Overall satisfied 1 7 2 0 0 3.90 0.57 Satisfied
10% 70% 20%
2 Benefits by using this service 3 4 3 0 0 4.0 0.82 Satisfied

30% 40% 30%
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Abstract

This study aimed to investigate benefit gaining and factors effecting the benefit gaining of
farmers producing vegetables under organic agriculture system of Agriculture and Forestry Division,
Luangprabang province, Lao P.D.R. A set of questionnaires was used for data collection administered
with a sample group of 246 farmers. Obtained data were analyzed by using descriptive statistics and
multiple regression. Findings showed that, as a whole, the respondents gained a high level of benefit
from vegetable producing under organic agriculture system (X=3.55) The following had a positive effect
or benefit gaining of respondents with a statistics significance level at 0.05: educational attainment,
frequency of information about organic agriculture and frequency of training/educational trip about
organic agriculture. However, age was found to have a negative correlation to the benefit gaining of
farmers producing vegetables under organic agriculture system of Agriculture and Forestry Division,

Luangprabang province

Keywords: influence, factors benefit gaining, organic agriculture system
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Joddqmnaadn uasfisedunintesifioda Tnensiinmeiluadelaneitelddndoniuusdaszainnns
MUYALATIINTITavLA 17 FauUs Idun e 918 TEAUNMIANY A0IUAINANTA AU1TNIUATITOU LI
fufifonsodluniaFou Suauitufivhmaineas seldanmamaness selduonniainues nslésuteya
Y1IEIIUNSINERS NMsiaseiuldrtduasy nsidisufanssumndniisinafgldssuuinunsdun3d ns

WsiausHkazgIUiun sRaRsinAelasEUUINYATBUNTd Yssaunisainsugndnaneldssuuinens
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YUYUBITNAN 9 Fan1sAnwIANUFuNuSvesiwUsdassudaze lngldismslinenanduiusves esdu
(Pearson correlation) (Saipatthana and Piyapimonsit, 2004) wuikififudsdaseelaniinason (1) gan31 0.80 9
eyibiielaymszirsiulBaseriieiuesgs (Multicolinearity) wazdwmaliinmasdinteulvesminges

annaenigad (Prasitratsin, 2003)
HaN133uuazInTal

é’nwmzﬁug'\uﬁhuqﬂﬂa \ATEND UAZHIANYDINEATNT

wan1sAnw Ui naudaegsdnlvaumeane Sesar 64.2 o1ginde 47.8 U egluaniuniwausa
Yovay 93.1 dndamsanuilusziusulseudnuvineudy Sosay 35 daundnlunaiieuads 5 au ussaly
aS3euads 2 Au Seeay 75.6 Siuiimsinuasieds 2 13 fselalunansinunsiade 60,383 umded i
selduenniamsnens 42,685 vinaed fsedelunsiFouads 97,777 vmsel inwnsnssetsdnlngld

'
' a

SuiimasineriunsuaainanglasyuuinunsBunidiade 21.76 aswel tnunsnsiegslanaseiuidiniing

duasunndannnelassuununsdunIdady 0.68 ATiral INyRInAtegNd@UlrgItTINAINTIUAINES

a

fwdnngldssuuinunsdunidade 10.72 aswiel inynsnsiegrsdiulglaidnsineusuwaggumunis

o

nanfisinaelasruuinunsdunidiade 2.05 aswiad nuasnsdegisdiulngiiuszaunisainisugnin

NEITUVNYATOUNSERAY 12.45 U inwasnsdiegrediulngiidnsinyssindlvesyuvuiande 4.28 aswal

wazNAINTAIUINYITINAINTTUNITNBATULALHRIUNYUYUAIUA 9 Lade 1.56 dol

nslasunauszlevivasnensniguaninaeldssuuinunsdunsd
Han1sAnwnslasunayseleviveununsnsgudadnaieldse uuinun sBuvsgvesununndnssuuaz
Ul uwrasmananszuns ansnsasgussisulngUsseivuan (aud.an) wuidt mslesudsslemiannnisugnidn

luszuuduvidveanunsnsegluseduann (Anade 2.40) (Tablel)
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Tablel Number and percentage of farmers based on benefit gaining from vegetable growing

under organic agriculture system of the respondents

Issues on benefit gaining under organic agriculture system X SD.  Description
of the respondents
1. Development of transportation system for convenient agricultural  2.28 0.70 High
yield delivery
2. Having sources of safe food without chemicals 2.44 0.63 High
3. Water supply development for agricultural purposes 2.41 0.65 High
4. Income generating from chemical-free vegetable selling 2.48 0.67 High
5. Occurrence of eco-tourism spots in the area 2.31 0.72 High
6. Group farming of farmers in the area 2.37 0.71 High
7. Increased knowledge about organic crop growing 2.44 0.67 High
8. Reduction of toxic contamination in vegetables 242 0.65 High
9. Diverse purchase alternative due to increased agricultural product
2.41 0.66 High
markets
10. Expansion of agricultural areas under the conservative system 2.49 0.68 High
11. Reduction of agricultural workforce unemployment 2.40 0.73 High
x 240 0.68 High
Scale Limits Descriptive Equivalents
2.34-3.00 = High
1.34-2.33 = Moderate
1.00-1.67 = Low

JadviiinadenisldFunauszlovivesnunsnsguandnneldssuuinunsdunidvasununnanssy
wazUaldl wurmalszune a1515ausguszesUlneUszunvuany

namsagitedeiifinasonsldfunausslovivonnuasnsfuaninaeldszuuinunsdunidves
wnunn@nssuuazUnlll waraaansEu a1e1susgusErsUlneUssriruand (aul.am) wuiduUsBasEit
17 fus anansaesutganuiuwlsvesiuUsny As nslasunausylevivenunsnsindndnaigldssuy
NEATBUNITIVDIMNUNNANTTULAZ UL WUIMaINTEUN as15usgusersulnedseyvuan egieuns
20.38 (R?=20.38) uaziilofiansandulsdasziinadenslifunalselovivennvasnsguaninaelfszuy

o

NwRIBUNSEve N UNNAnssuwaz Ul wursarmszunl asnssgusesulnedssrvuanedralivuddny

<
£
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U17I813N1TNATNT N1V THLAEMUAUNISHARTYINAelA Tz UUIN YR IBUNTE Fallnasdis
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ydAyM9aifiseau 0.05 way 0.01 duduwdsiinaludaull 1 fuds taud a0y egrelifeddgynised

[

52U 0.05 (Table 2) aunsnasuiewayinsainamsfinw Lagsil
1. MNWANSANYINUT iWeongraunuasnsiindy 1 ¥ Suwilinliifanislasunauseloyianns

naRENAElATEUUINYATBUNTIanal 0.136 ATLU LHBIIINNITVIINITNYATANNINIFIUNUATDUNTEF 09T

(%

aadnuiNuguanalulaglunisednilildasei Javiliinuasnsifiongundediuusiiussaunsallunis

a

Iganswelunszurunsudnduyuiy wu nsiisfusaznistesiuidadnsfieiinsdanisisuaysins,

Y

a

v & o A a A o v N« ) a o
suluglassalunisuiudsunisuangnisuaniainarelauinsgrununsdunsd Usenauduniswaninly

a 6 14 o £

WINTFINEATAUNTITUITeNmMUAUNegNensdon1sUURvenynsns Juilinsinisinunsdunidd

& v

Liuszaupnudnsa wienislinandnrseseldmnmsndainlussuuinensduniddslidugusssuninfiaas

(% o

aenndesiu Lukrak et al. (2013) nud1 Msfinszurunsidudeuvesnunsdunid asannuduinliiy
inwnsns Inewdunilsluliymuazquasselunsuiuasuiionsnanfivindunidveunuasnsdminguys
friunseuslassmataLnszuuInunBunId Lavazyieuldanns@nuues Kaewlaima et al. (2017) wuin
91gvesnuAsnssiALduTusIFeaufunisonfunsYinuasaun3d Tnetnunsnsitenguindinazdnsii
mainwastaslduuuunieTmauuuiiu Sniddlindsumaluladvioutnnssuadilnsvihiinag

2. Mnuam AN MU IR IfiinsAnwRurssAuiseutuluinsldsunaUssleninnnsUgnin
aeldsruuinuasdunisifiatu 0,307 azuuu nanite msfneasnsfifisedunsdnemnn Tlenaiiogldsy
waUseloviannnisugndnluszuuinunsdurisiniunalude Seagieulifudanslianudidyluns
afuayuesAruiuasinugnesiununsduridlussuumsfnuuesassuigUssrsulaeUssvuan il
a%wmmié’m%wﬁ]meﬁﬁﬂqumam%’wEJﬂﬂsﬁldauiw@é’qmﬂmﬁaumﬂuaﬁw (Office of Agricultural
Economics, 2013) aneldnslviaiudridynisudnduainunslasndevesnsudgnils (Department of

Agriculture, 2016) ngnsrnuashazU1ll a1s1susguszesulneysevsuans NlausenmaunsnIsauAY

(Y]

Unonsevesnandnnenisinunsdmsuusinaludsemanasdonn tnegatunsniuaunisudnly 4 ssuuman
oA szuunYRIdunsy seuuUfUuRn1an1sinensia (GAP) ssuundaiivinUasnansiy uasssuunaniivein
Waeysny weunlugniafinaiudasndewaznisenseaveyinedwinaen iiAnaudsdulunisuds

(National Bureau of Agricultural Commodity and Food Standards, 2013)

FYR]

3. PINNANISANEINUIN LIBLN¥ATNT LA UFUNE15NEINUNNSHARRN TUSEUUBUNS S ALTU 1 ASIs8

Y
1

Wou Juavinianisiasurauselewiann1snaninnnelaseuunen s uns gL ALY 0.061 ALLUY FIN1S5US

Y

Toyav17@13A1uLN¥ATBUNIININWNERN 9 veaunuasnsdwmabiiinnisyssaialuaiiuiauinlugnis

Uszgndldlunisudainneldszuuinuasduvsdlivszaunnudnia uasiiauselovdauiinunsnsaanisla

=

FeronnaesunN13AN®IVed Tangtungand and Nurittamont (2019) finud1 Msfuteyatnansiunsitasy

17 ]

foyat1as wardunsdfiunaoyatnasiidninasennudnielunsinunensdunidvesngununs

N o v [y

DUNSTAUNUTBLN FIMIRARLTNNTT a8eTidudAsaiAnsEeU 0.05 kay 0.01
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dingu 1 pswied agvhlilasunauseloviannmsugninnglassuuinunsdun3dmutu 0.045 Azwuu Nalinng

Aneusudaiduisnisuilsiiannsaatuayuesdninug msiniines aasnsunisatvayuiadonisndasiig q Ty

1 Y s

FEUUINENTBUNISdinunsnuandnlalaense uaziluisnisduasumsinuasiinunsnsanunsadiu jduius

o ! %

0¢13lndTn 1y nsaeuaw waznsuanAasuANNTIRUgvinsduaiy 8 daivinisinees wietn
duasunisinuaslugiuginensviedidoangld Ssaenndesiunisinvuisrfunmsaiieuinnssudmsu
HAUIANEAINNITNERYOUNYATNT AuaAumie sunetiunsin Janiny3sudveas Karoowancharemn
(2011) Finud vdanmsfneusiAesafunisvununsdunidviilinunsnstaudlalunwndunidfuiuegs
finnuuananstuegadfoddmeadaiszdu 0.05 Tnensinsinunsuuudunidaiunsaanaildinelunis
vinnsinwns sinlinunsnslafilsnnmsinisineasiuuinensduniduinninainnsininunsuuuLhiud

uag
Y

Table 2 Factors effecting benefit gaining of the respondents organic vegetables

Independences Dependence variable

Benefit gaining

B t Sig.
1. Sex 0.077 1.289 0.199
2. Age -0.136 -3586  0.000"
3. Educational attainment 0.347 5.406 0.000”
4. Marital status 0.000 0.004 0.997
5. No. of household members -0.065 -1.445 0.150
6. No. of workforce growing organic vegetable 0.030 0.454 0.650
7. Household land holding -0.060 -1.249 0.213
8. Farmland holding 0.111 1.540 0.125
9. Incomes earned from the agricultural sector -0.045 -0.899 0.370
10. Incomes earned from non-agricultural sector -0.024 -0.480 0.632
11. Information perception about organic vegetable production 0.061 2.074 0.039"
12. Agricultural Extension worker contact 0.002 0.391 0.696
13. Activity participation in vegetable production 0.004 1.258 0.210
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Table 2 (Continued)

Independences Dependence variable

Benefit gaining

B t Sig.

14. Training/education trip on crop production under organic

0.045 2.106  0.036
agriculture system

15. Experience in organic vegetable growing 0.046 1.641 0.102
16. Participation in community activities/traditions -0.006 -0.596 0.552
17. Participation in agricultural activities -0.040 -1.822 0.070

Constant 1.832 5.101 0.000

R?=0.238(20.38%) F =4.192 Sig. F = 0.000™

’ Statistically significant level at 0.05; ™ Statistically significant level at 0.01
d3UNan15Y

NnuansAnwaunsaaglainnmslasunaysslevidvesnunsnsiudainanelissuuinun sdunsdves
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N1INNBUTULALANYINIIUAIUNITINEAT (Sig.<0.01) Uag (Sig.<0.05) drusuusiifenuduiusludaud 1
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Factors Relation to a Level of Knowledge about Kai Noi Rice Growing of Farmers

in Xiang Khwang Province, Lao People’s Democratic Republic
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wiwia 2yAnA* WAIATIA 1ATaA aneena Wadya uasfivEnia nunee

Phonekeo Anousack*, Phutthisun Kruekum, Saisakul Fongmul and Kangsadan Kanokhong
ANV NN TLALAUGTUNITINYAT AMYNAANTTUNTINEAT N Inedouwlld Wedluad 50290
Major of Resources Development and Agricultural Extension, Faculty of Agricultural Production, Maejo University
Chiang Mai, Thailand 50290

*Corresponding author: phonekeo82@hotmail.com

Abstract

Kai Noi sticky rice varieties is wisely grown in Huaphan and Xiang Khwang provinces of northern
Lao P.D.R due to its appropriate topographic and cool climate conditions. The objectives of this study
was to investigate: 1) a level of knowledge about Kai Noi rice growing and 2) factors relating to knowledge
of farmers about Kai Noi rice growing. The sample group consisted of 313 farmers growing Kai Noi rice
in Xiang Khwang province and they were obtained by two-stage sampling. A set of questionnaires was
used for data collection and analyzed by using descriptive statistics and multiple regression.

Result of this study revealed that most of the respondents (91.7%) has a high level of knowledge
about Kai Noi rice growing whereas only 8.3 percent was found at a moderate level. The following
factors selated to the knowledge marital status, education level, capital source, area, agricultural
training, and ritual ceremony participation. Thus, the public sector should promote farmers to participate
in agricultural production training. They should be extended knowledge about technology on standard
Kai Noi rice growing yield processing and marketing. New body of knowledge about high efficiency in Kai

Noi rice production planning should also be promoted.

Keywords: farmers’ knowledge, Kai Noi rice growing, Lao P.D.R
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GllnqumwuﬂﬂuawmiﬂgﬂmﬂﬂiuLL‘U’NWJWU LA EUYIVIN NNATNALKRUBDUDIATT VIUAITHANNUDTNYU

funfidnwauzmegliaansndugun waslianmeiniabu n33deasalidingussasdiiie 1) Anwiseauaiug

Y

=l

Tunsugndnilivesvetnunsng Tuwwrndesris arssusgussrsdleedssmvuand wae 2) Anwdadend

[V 7
v

AuduiusivauivenuasnslunisUgndnilntes nqudlegafildlunisfinuniduassll fie inumsnsguan
1lives Tuuriadssning a1ssusguseesulaedservuan 91w 313 au Balannisdudlegiawuy

a09luneu (Two-stage sampling) thusiusindayalaslduuvasunin Tnsgideyasieadifnssnul wWiem

DANDLNY]

HANIIANYINUTT SEAUAINS IUN1TURNT1ILNTReveunYATNTIuLYIRT 83319 a15150u5T
UszsulmeUseunsuan Sszduanuiegluseauiiunans Andudesas 8.3 uasdnnuiluseduuin Andu
Yovay 91.7 dautadeiinnuduiusiunnuilunisugninlidesvonnuasnsd 7 Jade leud antuam
A3AneT uvaeu Aufvinisinens msfadeduidimifivanisinees nsdisameusuiegaudIy
MsiAEAs LarnsdnsuRisnasusng 9 vennunsns dulu mesgarsdaasuliinunsnslfidrsaalunseusy
Rendumsndavmnanisinens wagldnnuiifedumstmaluladunldlunsmzgndnnlideslsndugumils
ANLAZINATIIY SITsseussluEoansuUssURandnuaznsaaIn wazinumsnsmsiinisAnySeus
aeAaus kaziinudilalunisnds Feazvibiinuasnsaiuisadnawkunisndatalndeeldegned

UszAnSnmaanan

Ay seauAudveLnunsns mydgndnlndes assuszuszysulneyssmvuan

A1

[ ¥
a

a15150u5UsEysUlne Useanguany S9ui 236,800 a1919RlaRT wasliiuiinianisinuns 3/4 1o

1% Y v
o

fufivianun UseineanfivszannsUszanandadiuninau Sevaz 80 Tendnniansinues esndifiuiinig
maneasiudiuauunn sieldduunnunanuandanianisinensilunan (Buathong, 2016)
ruduivifinnudfgluiuasegio den Tausssn warifdinvesnulumssasgussusdlag
Uszv1vuan @Ud. a11) srelaannuandndnasdusesas 17.23 vewwandusiuasiululsying (GDP)
auy. a1 i ufingugndauseanm 5,455,600 15 Aadudesay 80 vesiiuiiugniiwsnunlulssine
IenandnUszana 4.12 Susudridien nandninds 768 Alansusels wenvnidnidalududdeaniiddy
annsaaeneldihiudisemalasansduum wardaduivfiaisnnuiuameiiuemnsluusena

anm1e (Lao Statistics Bureau, 2015)
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uuaLLATYgRaLaTdsALLAIYNE atufl 8 (WA, 2559-2563) ¥ed avl. am Sgunaldimuaitivane
Tumsnandnlile 4.5 Suduiel eneuausinnudiosmsomsvesnuluUssmna uazdmiimdennsld
Uilnalutssmasiuan 1-15 &udusied Iiflomsdeeen selu iielfussqiihmnediaall Spuiaasduaasuls
inwnsnsiumainmsnuasiiiuaieliiinunm uardiuleszuunmssdnvennvnsnsluguuuurhsudle
1nsgu afangumandnluziuuuiarieyy uageaEouRuLUUMIKERTINTNYAT YenaINinIATgAs
Trtmstemdeinuasnslasmsaiesyuuvalssmuiia Miesesdlomemainunsiiviua aduayudadonisuan
W Yo fiuginilinandngs smdasnaiunandatnluguuuusingg iielrldnandamandwanefidmuald
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15-21 Azuuy e AUTUN
o & a ¢ o aa v U fw v Y a Y aa o -
natimalengiladendanuduiusivanuilunsugndnlndesinneilagldalifigeeyuu fe
a ¢ . . . Y aa ~ Y a Ao
nMsiAsIzinITanneenA (Multiple regression analysis) 835n15UUY Enter liveyAduUsoaseNilng

N v % (%

paduUsmundanuduiusivanuilunisugndnilndesvesnuns nsegraddeddgnisadfnssduaiy

1)

WeluSesay 95 wardlmnudunusiulumelanusiinlsey (FeulnvseLdeau)
a o a ¢
NAN15IYLaZITA
srAuANNgITUNMTUgNT1a AT dnBATNTLYINTLIYIN
HANTSANYITEAUAIINIVBUNYATATNALAIDE1 NUTNguMBeanymsnsiianusineltun1suandig

InteslusgivUunansiniluiosas 8.3 uavdiuluginunsnsinnusluseivunnfndusesas 91.7

Table 1 An average mean, percentage and standard deviation of farmers’level of knowledge

about Kai Noi rice production of farmers, Xieng Khouang, Lao P.D.R.

(n=313)
A level of knowledge No. %
Low (0-7 scores) 0 0.0
Moderate (8-14 scores) 26 8.3
High (15-21 scores) 287 91.7

X =16.75 Min-Max = 8-21 SD = 1.583

Jadeniinadaszauanuivesnensnslunisugnidialites

iRzl emdadeniianuduiusivszauauilunisugninlndesveununsns lagld

=

adfin1sinsinisanaeeny (Multiple regression analysis) Jaidunismanuduiiusssninesdudsnig 1/

v fu W W

AumnUsdaszae 2 Mauly dmnlsdasymlafinnuduiusiududsausgradidedfgmsaialaziissau

[V 7 o
U vVa v U

Anuduiusinndesiiiedn lnensiesegsiluasailidelddndendiudsBaseannsmuninIssanssunivin

v v
a

16 Fuds THuA e 91y @anmunm seAuNsAng wiasu Msgnidu Suuandnluadadeu sele uivih
mManens Ussaumsallunisvininens nsidundomnsdeay mstdsudeyainans msdrsunduaundnngy
Yoy MIdaseruimhivInTnens madhsuiineusmiegausunsinens waznsiiisnRBnssy
fi19 q 91nmsAnwdegnn Multicollinearity wuindaudsdaseiianun 16 fauyUs Wfidudsdaselaiid
Auduiusiugauiu 0.08 Wunsasdadefmusvain1sinzinisanoeeny
menngidadeiiinnuduiusivseduanulunisugninlivesvesnumsng wuiiiauusdassis

16 fuds fdnswad1ANuiuwlIvesiuny (seauanuilunisdgninilaidesvesinunsns) Sevay 49.30
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(R?=0.493) waziilafiansanduwdsdassidnnuduiusivssauanuilunisugndrilidesveanunsnsodiad
WedAgneada wudndviaun 7 d9uUs lwn @anunin n1sfne) wnaanu Auniinisinens nsinsdeniu
WITANNNISNYAT NMSEITINENDUTUNTEANUAIUAITINYAT WAZNTUITINATATIUA 9 VBUNYATNT
& = v W § 1 AU o W aad o a ¢ a vo &
Nanuadanuduiusegitvddgymeatianisydu 0.05 (Table 1) @1315939150NaNTIATIEVLAGE

1. NNaNSANINUT inwnsnsfidanuninausa ssiinnuslunisugndnlndesuinni inunsnsi

VA

flanunmdu uanslisiuingifanunmansaniousdsnuudienaiilemalunisuinwmIodvaundnly
aseun Taslamzg@inAeaiunisiidunssdatnlidos suwdsnsiiaundnlunsfnuduaimaiuslng
9 Lﬁaﬁﬂmﬂi“amﬂﬂumiﬂaﬂsﬁnlfiﬂaa

2. MInuansAnwINyT insasnsfidsedunsfnunfigelursdanulunisgndnilidesuinnis
InwnInsfidsEAunsAnwIiIngT enatdlesnainnsugninladesdaduiugviesdudisnsifianuans
naonaulutiagtumsugnininisldanuinaneluladvioinermanden s 4 iWunusegndld dadunisi
invnInsimsAnufigiuoravidliidnenin vefiguauifianusosessuarudifeatunmsugndlitesii
LL‘UUG‘?\?LaMLLaSLLUUUWQﬂG}ﬂl?’]}aﬂ’j’] Faflnuaenadosiunuiseaes Mamudu Abunga Akudugu and Team
(2012) finuihnsdhdeusnsvesmsdaaiunmsnuesdudsddglunstelfiAenissensumaluladnisudn
MensineRsiiviva

3. nNan1sAnInUI Msfitnumsnsldtunuauedunisugninlidesazvilvdlonafiaanuily
nsugndlitiosiiutu Madoradesnmsfinunsnsiuuiuresuesilinumsnsfidnenwlunis
nstladenandnsng 4 wntumaludae wu nsfenuannsalumsdanisGunuidiedfaaiesiiodoans
dmfumsmdeyasunmsineaslunmsatuayunisdandnlideslvidaunm 3 saenndesiunsdnuives
Yaimuang (2012) nuidunuasnsiiseldunniuasiiliauluaseuasiaunsaddunulunsdrdamsdnwls

fnAseunsnTselaninIn

4. NHANMIANYINUD LnunsNINTRUTIUGN ﬂﬂuaamﬂmuﬂavwﬂmmmﬁumsﬂaﬂsuniﬂuaamm

v
a A =

Jumulume ﬁqﬁmfﬂLﬁmmmﬂmiﬁmwmﬂﬁuwuwﬂaﬂmﬂﬂuaaqummuuumLUumammiaﬂmsmeaz

wangan 1wy MsldRunuiieldindedadensndning 4 mstgedu msteaudngiiy waznisnan Wudy
Fafumstiaruanudilafeiumsdansnisugndnlidesluifising q Jaanudidgesnaddlunisadie
Temanslenandniifiannim Feaenadosiunis@nuives Chanphuang (2000) AldfnwALFuaENFUFTA
Rendumsinnistilaeiraunauveanunsnsluwangamasuas wuidedeiitanuduiusiuanuives
\nwasnseenediteddeumeadn Iiun anmnnsiensesiifu uwazdaenadesfiunisfinwues Pichitporn (2003)
AlgAnwinuiuazmssonfumsufiAaisatunmsinunsmguilvivennunsnsesslitiuddgmaad loun
yurnvesiiuil waraonadestunisAnuiniuianudilouasnsujuinu veanunsnsifsatufeRod

MINNEATIUAUaYILUY Snedeumned Jamdadedini nsiinwasnsiifuiivgnuinagianuiannudila

KU

' v '
U a wva aa A d

Aenfudefithinianisineasiinnininuesnsidiug ‘UQﬂ 8¢ (Intrakkamporn and Intharakong, 2018 )
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5. msfasefudwihfidaadunisineaswuin innsnsiiinsfasefudmihiidaaiufistulusou 1
9 2einavilfiAneuilunisugndnliteadiudu lnedmihfidaaiunanwesioduyanaddnyluns
fevenanu} viedusnandunsdeniuilufiuding 4 dmunsenssdumsaandnlndesliiinunn
warldunsgiu fdunsiineasnsldfinmsfadedudmiiidaaiumanuesorailiiloniasuauiuas
Goudimadaundiulilunisgninlidesls deaenadesiunisfnwves Rerklai (1984) wuidnnunsnsiidng
Ansefuidmihiidaaunsinunsusefihmsiasundasdu 4 unnin axfinisseniunsidsundasuses
finmsuazannnd dufudshdgiaalunsimeluladluldt uogiuauduiusssmiadmifdaas
nMsinwasiunensng Tnslamzanuduiuimiala arudila anuadslafesufuRau deedl gaunisol
Tumsvhanu fiarndela fanuaivsideidmind fauannsalunsiienenynms Wy msyn msidou
ANUTvRHA AaenauilaEInTaluNTTUYIEnS

6. MnuansAnwuandliiiui nsfinuesnsldidriuiinevsuiintuasinlinunansdauduiniu
Feazinanenisugnimlidesldfty iesmninsasnsazinisuiimsAndiusagiisumnyaeaduiiioly
Usuugeamuies wagdnssunguiuiiowsueuuyisnmsudleliygm fesdauiifionufiilunisugninlites
FsaonndosriuaAdeves Patcharavadee (2016) ldnwniladediflenuduiudivaug uasnginssuifertu
NM39AN13ANTORNERINITIMTAaNIINUT nuTnnensnstungwnewdiowsiinisiuilanuAniiu dfvy
Mnyarad i ot USuUIRuLes wasiinsunguiuietausuugisnsuAtgm Weddy wiA vy
nanuanAntulugusunnninnuasnslusunevuemely sl iesaninuasnsisiuudesninvilid
AnwainaustaynieniiozUalayaneiusnnin

7. MnuansAnyuandidiuin nsfinuasnsldidiinssueng 4 lugusudindy wwviliinuesnsd
anuilunisugninlitesfiuanniunuluge ssiidesaninnanslfiZousnmsufsinnuavgvathugis
ANNSeLasnsauasYsEaumsaifigndeauuazdunen fAudunateniuiu uagldaeneamnufiiuaiy

= aa v ' vy o S !
LYB LL@%Wﬁﬂﬁiﬂwﬂuﬁgu‘waﬂﬂ LiUuzLLa%ﬁUWaﬂﬁaiU
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Table 2 Analysis of the factors underlying the Knowledge, Xiengkhoung Province, Lao

Independent variable Dependent variable

knowledge about Kai noi rice production

B T Sig.
1. Sex -0.163 -0.885 -0.163
2. Age 0.000 0.035 0.972
3. Status 0.822 2.560 0.001**
4. Education level -0.476 -2.227 0.027%*
5. Funding source -0.527 -2.931 0.004**
6. debts 0.200 1.014 0.311
7. Family member 0.107 1.889 0.060
8. Family Income 0.000 0.344 0.731
9. Farming area -0.100 -4.833 0.000%**
10. Farming experience -0.014 -1.012 0.312
11. Social occupation 0.134 0.369 0.712
12. Channels for receiving information 0.593 0.996 0.320
13. Agricultural group member -0.085 -0.453 0.651
14. Contact with agricultural staffs 0.569 2911 0.004**
15. Agricultural training/educational trip 0.875 4.538 0.000**
16. Participating in traditional rituals -1.096 -4.323 0.000**
R? = 0.493 = 49.30% F =5.928 Sig. of F = 0.000

" Statistically significant level at 0.05; ™ Statistically significant level at 0.01
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Comparison of Technical Efficiency of Large-scale Fields Member

and Non-member in the Upper Northern Region
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Abstract

In this study, the main objective of this study was to know the technical efficiency of large-scale
rice field member and non-member in the upper northern region by using “Data Envelopment Analysis
(DEA)” model to analyze production efficiency with 1 variable of production factor and 8 variables of
production factors, divide the efficiency level into 5 levels (the least — the most). From this study, we
found that economy of scale is in the phase of decreasing return to scale. large-scale rice field members
have slightly higher than non-member (0.9213 > 0.9065), and most of production efficiency has the
highest level of efficiency, but by the way rice cultivation in both groups should especially reduce the

amount of labor for production and agricultural investment.

Keywords: efficiency, production, rice, farmer, large size of rice area
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TumsfinwadsiliiinguszasdifionsudszansamiBanaianisndniveanunansiiduandnngu
wlaslnguazinunsnsililyaudn lnglduuusiass Data Envelopment Analysis (DEA) detladediu
wawdn 1 s waztladunisndn 8 fuus usseduuszansamesnidu 5 sedu (eedian - unilan) wa
nsAnwINUIn waldievun (Economy of Scale) lunmsauegluszoznaldrovuinianas Insinwnsnsguan
Fnidusundnnguuinvadngiiussavsamnnsndagsninaunsnsgugninildldandndndes (0.9213 >
0.9065) ainumsnsviaaesnguanlugivssaninmaziuaniian uinsugndritiaesnguansuiuanuium

nsldtadeniswin loun I1uiunssuaulunsudntas Buamun1anisinens

ArdAey:  UszdnSaan niswdn 113 nursns wiwdadlug

(Y]

Frdusyiivomsuazduiinesugiaiddyesusemalneindiuny. fnsmnzdgniuinsme Tu
Unsiwzugnunl 2561/62 ﬁﬁuﬁﬂqﬂ%’nﬁdﬂizmmm 59.98 a1uls lanandnsiu 25.18 arududiaen
Turniefifnamzdgnund 2562/63 Sfufinsmzdgn 61.20 d1uls utu 1.22 &1l Amdudosas 2.03
dunandasiiu 24.06 usudaden anas 1.12 sy Anludesay 4.45 wasduiidunaiinandn
\ndwsielsfanas TneUnsimnzdgn 2561/62 Idnananiads 420 Alan3u/ls usludnismnzugn 2562/63 14
wAmads 393 Alansusiols anas 27 Alan¥i/ls (Office of Agricultural Economics, 2019) A fivinlwitudi
nsgUgnanasitaginaniyminiseieyu insesununisdeduuliudivgedu Tusaedsiendnd
wuiltuanas nwnsnsvaneetuluusyneventndudramszinnusiueuludowessels vildiuinng
UgndnvesUsemaiiuuilduanas

msdszaudymmanemuresnussnaguandnnduilaumeged

1.UsEAvSnmnswdnveanuasnsein dnslitadonsudndilivanzamililidanisusendndevunn
Fanuinnuasnsgugndafinislddadonisadnminifuausndu wu inwnsnsdesannisléddeind 400.33
vn/ls ansiedilsaz 121.05 vin/ls waswdaiuglsaz 58.16 v/l TUNMTIVNEATNTANITAARUNUNIS
HanlAne 579.54 U/l9 (Cheamuangphan et al., 2016) mLmﬁmwmaﬂ%ﬂa%’adamﬁuma INIZNYATNTY

Ugndmadnlungdunuasnssegesiinuiwizugnliunin lnewdes 17.94 li/asuSeu uazdadisounens

v '
a A S v 1

fefouay 97.43 funtesndt 10 13
2. nandalufinanin inuasnsgugndndinuiivgndnliunuasusasmenfimnenas lildnandn
aaalaglyladinsimuaninsgiuaanmdn nandaflidadudnaunmi@ssaasiieuiu dmaviili

NAINTHUANTIIUTTAUNAYIAY
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mawmdefiiudnnanilsiiineasnsfifuiinisugniruagldsunananunidusuduasisesainnia
nyfuoonidoanie Tnglulmamzdgn 2562/63 fufimamngdgnsaieau 14.14 1wls Winduandms
zUgn 2561/62 S1udu 033 duls luvaeiindadnsimizugn 2561/62 launanansau 7.85 d1usiu
Turaueditnismnzugn 2562/63 l9¥unananisiuiu 7.52 &y anas 0.33 &y (Office of Agricultural
Economics, 2019) agndlsinudgymuesnumsnsguandiluwnnamiefigudeidunensnsgugndnna
Jufte UsrAvBamnisudnuazsiandiidondidn viliinuesnsdsrautigmnisuemu dmsendauduiy

= ° o Y Ay i o S \ a vd a &
Vgﬂ‘d LLag'ﬂqu'JULﬂHWiﬂiﬁ&UQﬂEU’]’J‘V]VL@JlIﬂ’J’]Naqmqiﬂiuﬂqimqigﬂu@uquNuﬂﬂLWNaqmu

Y Y

=

LﬁaL‘flum'ﬁLLf"ﬂ,ﬁuﬂzgmﬁmdnﬁy’ﬁzwmiﬂqm’m SFRalanmuegvsrmansUTuUUsEasNNN1IHER
1 Tnudaadalinunsnsnsmunguiuriinuasudadivg) Taesgidhmnedsd

1. ifisUseanBnmnnsnannisugndng

2. andununswinlagdanannisusevdasevun

3. WnanAnuazsLNaNIHeT0s

wAfrusnMsidunulinensnsumifuiieiinunsnsugninuwadngslivssauaudise
wihitaas Taeilagtuiinumsudadvgiisiuau 208 was Aaduiiud 0.17 &1wls Aaidudesas 0.20 vesiiuil
Ugndmamun ewmgidiaduvssdufauinssansammanandvesnunansdifuandnnguuulas
Tnajiuszavsaninumsiilaldaundnudols mndszavdamnsnanveanumsiifuaindnnguuiudadlvags
ninnwasnsitldlsanndnaziliinunansiugndnitlildandnaulaazandnsalasamanntu Suazdwmaly
Aauumdlunsiaundnenmmskasd messiufinawdensuuufiuniuuas vilidmenensufsuns

NAnT1IVRI5FUTEAUANENSS
WANLUNTIVY

nguieg1eildlunisfinuide inwasnsgugndnludmindesns wagnzien dsiedudminiil
zUgndnunnfigaasssuduusnvesaamiensuuu Tnsgusietsazld33nsquuvuadla (Purposive
Sampling) 3ng1udeyanzideununsnsgigniivesaudidednmingeeneuardamiangien 31uu 1,200
90 wadununsnsifuandnnguuudadngdiuu 600 9o wagnumsnsilildandnnguuiudadivg
600 318 Tnsnsratenguiieg wnudnduvennuasnsluusiazsnne weiidunisdrnadoyaluseudnig
winzUgn 2562/2563 afiduneumsidosuioluil

fupoudl 1 mAsEAvEnmesMIKERT T (TEF) Rinseilasnsldiadaves non-parametric ot
Uwiug1UTes DEA (Coelli and Battese., 1996) iasanannsaiinneinsliiadsduiulasiouiouty
naufegnadu fifuds output Ae nandnt (Rlandw) dw¥uduys input léun S1uuiiu Ruasudius

a v |a 2 o ¢ 1a ~ ! =~ ! v ca dg v a °
NUQ ‘Uill']ml,llaﬂwuq Uill’]mﬂqﬂl,ﬂll Haﬂqaqil,ﬂll yjam‘ﬂiwEJ?IUVII‘UaW!usLuﬂﬁNam L8 MUIULT 91U

70



FIEUNIUTZYRNINTIZAUYR Usedl 2564 Tufl 24-25 Sunau 2564 o, dinideuazdnadiivinsnisnens ininendouily

(Omonona et al.,2010; Bates and Flordeliza., 2010; Jabbar and Akter, 2008; Saima et al., 2010) @4

wuUIanewelUll

maxZ — Zuryrj (1)
n

=1

ULERnN Zuryrj _Zvixii
r=1 i=1

ZM,Yﬂ =1 (3)

=

D vy, =1 @)

i=l1

K.V, 20 (5)

IA
(=)
S

Tnefl Z Ao AzuuuUssAvBNIMMINARTINTEUNEATNIT I Y, fio nawdnwdladl r veanunINITIETN
juay r Ao Ardraiminuesnandauidedt rido r= 1,2, .. s @2 X, A8 Yadunsudnviied i vesniudou
Lﬂwmﬂiﬁj way i Ao Arghsivinvesasenisudavind i e i = 1,2,..,m Tngluduneuiuenainaznsu
szuUsEAnsnnnsranud s msuiesiuuiadenisndndiuiu (nput slack) 7ildainuuusiassnield
wWhnwnede Tasunandayinga (Output Oriented)

fumeudl 2 WisusuUszAnsnmmandaveanuasluudazngu Tasasfinnsannislitadonianan
Paduaruiu nandadiudia sudwaldrevuiavesnisndna Wethundeszdanumnganveanislédadons
WA WazduunausziuUsEANBam 5 sy THuA UstAnSnimanniian (0.8001-1.0000 Axwuw) Uszdnsamn
117 (0.6001-0.8000 Aziuw) Uszdnsamuiunans (0.4001-0.6000 Azwuw) Uszdnsamiies (0.2001-0.4000

AzWUL) uazUseaninmiesiian (0.0000-0.2000 AxLUL)
NN

AauUsn i lun1sAne

Tumsimsziuszansamnisudntnszninunensnsiduandnnguuiudasinguasinunsnsilaly

1 9

a1nTn LA ILUTATUNARNEN UL 1 FIkUT AD USUauNandnt1) (Y) 3991n01536A5 1800 LaR kU510 9964

Y

vilvnsuin inwmsnsiidusndnnguuindadugiinandnsiugsgamintu 26,400 Alan3u Usinamanansom
fgawiniu 1,000 Alansy AndulTinaeds 6,188.62 Alandu vaurfinuwasnsiilildandnnguuindadlvgd
USHNaUNaNANSIgean 69,000 Alansy USinamandasiusaavindu 800 Alansy Anduliinauade 6,094.06
Alans warldmuusiutiadoniandnaiuan 8 fuvs Tiun wuediu (x) Wiuiivgninngeaeds 115 15 uas

v

Inuiidesiigawindu 1.75 15 Fadudinanisldveunvasnsitlildaudnnguuindasiug lnedaduauin

I a '

fuiage 11.31 15 Ruawmu (X,) dyariRuamugeaauintiu 327,000 uin vaeiinunsnsuiessglainigletu
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v

aanuisuaY i ilyarRuaaueiemitiu 21,118.50 um Ruliten1sinens (X;) dyarinsiRuaaaviiiu

Y

1,000,000 UM vaeinuasNsUNTEliinsiRua e ldinisinens ililyartudiadewintu 19,948.75

UM yarningau (X,) dyadngeanwiiiu 4,596,400 um garminddunde wiriu 130,448.63 Um Ui

13 v ¢ =

waaugd (Xs) Tusunageaatia 1,600 Alansu Judulsunanisldveanuasnsiduanndnnguuindadlng

q Y9

'
a a

Yz fiusnansldiniiaavindu 20 Alansu lneAndulsunansldudaiugiade 120.38 Alandu Uuw

'
a

Jawadl (Xo) fUsmansldgeaauintu 5,250 Alandy vaeiinwnsnsgugndniunnelidinmsladendiae il
fUsuudeniiadewindu 348.06 Alansu yarrarsiad (X,) dyarinisldgeaaviniu 7,800 um v

wnwnInsugndusgliddunudenan viliiyaransindiadewiniu 219.05 UM wardIUIULTIIU (Xp)
= o X v v U oA 1% 5 o 9 ¥ o
finsldusanugegn 51 au vazilinensnsueneladnisldusauduaadunsimnduney vilidium

wssulunsHanRAsWINAU 9.53 AU (Table 1)

Table 1 Variables of technical efficiency analysis

Variables Maximum Minimum Average S.D.

Output

Y;: Rice yields (kg) 69,000.00  800.00 6,141.34 5,812.17
Input

X;: Land (rai) 115.00 1.75 11.31 9.66
X ,: Investment (Baht) 327,000.00 0.00 21,118.50 24.914.96
Xs: Loan for agriculture (Baht) 1,000,000.00 0.00 19,948.75 77,191.89
X q: Value Assets (Baht) 4,594,400.00 0.00 130,448.63 330,803.07
Xs: Seed (kg) 1,600.00  20.00 120.38 173.07
X¢: Chemical Fertilizer (kg) 5,250.00 0.00 348.06 434.04
X7: Chemical substance (Baht) 7,800.00 0.00 219.05 687.36
Xg: Labor (person) 51.00 0.00 9.53 7.52

Source: Calculation

Uszdnsnmwniswandin
NMTBATzRUszansnnnsuandseninaneasnsiluaudnnguuiulasinguazlalyaundin
wud nMswandvesneasnsiduanndnnquuindadngdusz@nsamunninnunsnsildlyaundnnguun

wlaslug@sazmulaananaievesdszdnsnin (TE) veunwasnsiiluauBnnguuindasugviadu 0.9213

a a

aurinunsnsi ldldaundnnguuindadugdauszd@nsnin (TE) whswindu 0.9065 lnewnuasnsadiulue

= a A i

vaan1sugniniaz nquilusednsamegluseiuunnian sesnsnasagluszauinuazU1unae AuaEIau

q
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widuiihdunaindieiSeuiisuausz@ngnm (TE) S1unwnuasnivsedadiuvaanunsnsluuwiasseiu
Uszdnsnm inunsnsvisaesnguilAyseansnniilndifesiu wanadnssdnsnmeesnensnstuliunnsiaiu
wntin a819lshd Wedmsziuszansnimandnveunuasnsiasangusiniuluningiy ibimsiuinnensns

lunamileneuuuiivsednsnmnsuantussduanigaamesi TE wislindu 0.9139 (Table 2)

Table 2 Level of Efficiency

Efficiency Average Technical Efficiency
Level of Score Meaning Large-scale Rice Large-scale Rice Total
Field member Field non-member
0.8001-1.0000 Highest 0.9527 0.9465 0.9497
0.6001-0.8000 High 0.7216 0.7382 0.7303
0.4001-0.6000 Medium 0.5093 0.5291 0.5232
0.2001-0.4000 Low 0.3950 0.2400 0.3175
Total 0.9213 0.9065 0.9139

Source: Calculation

Uadgdauiulunisnén

NNHENMFIATUsEAE A MAINER nuinunansiduandnnguuiuladvgasaniiadunisudn
drutfiuasdiuau 405 91 Anludesay 67.50 Tnsnwasnsaulngarsusvantadediuiu 2 Jade waz 3
Jade fd1uau 120 51 way 129 518 wioAmdudesar 20.00 uar 21.50 MUy fadnunsnsfdudundn
nauuwasluajmsuivaniadeunniigadis 6 Jade f51uau 6 519 Amdudosas 1.00 silvindeinuasnsilsl
AosuSuantaddiuiuiios 195 51 Anludovas 32.50

ﬁm%"uLﬂwmﬂsﬁlﬂsdam%ﬂﬂﬁjumLLUaﬂmja"miwzgﬂaiﬂ%’uaﬂﬂaﬁ’adauﬁuaﬁmu 2 23y waz 3
Hade Wufgrtunguuintadivg Felinwnsnsfidesfuand o 186 918 uay 108 318 Andufesay 31.00
uay 18.00 Mgy Inesunutadvdmiuiifesanuniiaafosuou 5 dadewindu Savdeinwnsn sitlaidos
Usuanilademsnandiuiuiios 138 18 videRnidudesas 23.00 Wi

Fofulunmsawenumsnslunamiensuvuazdesaniadonisnandiufuasis 5 Jado uaveau
Tngjasdesandadensuandiuiu 2 Jodu Falsrurusuiedu 306 s18 AnduSesay 25.50 sesaunioan
Yadumsnandauiu 3 Jade 1w 237 919 Andusevay 19.75 daundeandadeduiu 4 Jade Sruau 177
518 Aewduserar 14.75 lviinuasnsiiliidesusuantadenisndnaruiusiua 333 118 Andudovas

27.75 (Table 3)
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Table 3 Number of input slack

Number of Input slack  Large-scale Rice Field Large-scale Rice Field Total
member non-member
NO. % NO. % NO. %

1 input slack 54 9.00 60 10.00 114 9.50
2 input slack 120 20.00 186 31.00 306 25.50
3 input slack 129 21.50 108 18.00 237 19.75
4 input slack 81 13.50 96 16.00 177 14.75
5 input slack 15 2.50 12 2.00 27 2.25
6 input slack 6 1.00 0 0.00 6 0.50

Farmer need to reduce 405 67.50 462 77.00 867 72.25

Farmer don’t to reduce 195 32.50 138 23.00 333 27.75

Source: Calculation

nsanUadgdruAulunisudn
NN5UTEENUTEAUUTEENS NMNATHART1IVO LN ¥ATNTAENISIUS BULBUNSIEUad8n1snanves
inwssnInguiegsieiuesiy vilinsuiiinuasnsasuivantadonisuanadlag il Sunananinb
inwasnsluLsaz sy UUsY A AN smnsUSuanuunnvesdadonisuan Sl
1) #du finwasnsiideslvanvuafinudmiunisinzugnasiesas 18.75 veanunsnInguiiedng

viaviug lnenwasnsiiduaundnnguuuwladdvgfifivseansamuniiansiuou 87 918 Andufesas 14.50 A5

a

USuanuwaituiiiglgnasadewindu 4.48 15 vasinuwasnsildldaundnnguuiudaddvg ifivsednsamns
NARSEAULNTIgRTIWIY 111 318 Anidudesaz 18.50 msUiuaniadudruiuade 3.50 13

2) Juamu nwnInsneeslsuaniuauassasas 36.75 YaUNEAININAUAIE19VIMUA Lag

a a =

wnunsnsfiduaun@nnauuudadlvgnfiussansamuniigadiuau 162 e Anduesas 27.00 arsuiuan

a I 14

Ruamuatadewiniu 5,299.45 v nquliusednsnimnsninseauin 91w 15 918 Anduiesay 2.50

a a a

AeaUfuaniuvuauade 13,698.73 v vasiinunsnsibilyaudnnquuisdaddngffivsednsainniswg

sgauanndigndiuau 219 18 Anduesay 36.50 ArsUsuantunuade 7,171.93 UM

a

3) [Juq dinuesnsidesuivandiuiutulaciosay 10.00 VHNUAININAUAIRENTIMLA TngLnuynsng

i

Mduamndnnguuwdasingifiuszdnsamanniiansiuiu 72 18 Andusesar 12.00 ArsuTuandiuudug
auadewiiu 30,878.44 U vaginuasnIfildldaunBnnguuiudating nduseansamnisudnseauuinais
YFuantuiadugedls 175,555.56 U T09a9nAeLnynInsnluseansnmnisuanseauuiniigaaisuiuan

fufiede 19,915.61 um
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4) yarm3ngaumansinums finwnsnsidesSuannindduasiosar 29.25 veanumsnInguiiegng
avan Tnginumsnsiiduanndnnguuinadvgiifiussansamanniigadiuiu 168 s19 Andufesay 28.00
AISUSUAANSNE A UNINISINEATALRE BN Y 283,153.99 Um Lmﬂﬁ]iﬂiﬁlﬁuﬁm’]@ﬂﬂ&imu’]LLU@QIMQJﬁﬁ
UszAvsnmseauannmsuSuantadenisnanauaay 207,173.86 U Guzuzﬁmwmmﬁlﬂﬁam%ﬂﬂajmmLLan
TvgAfuszansnmsudnszduaniigndiuiu 147 518 Aadusosas 24.50 msufuaanindaudruiuag
141,705.12 umn

5) Ysinaudiniug SinunsnsfideaUsuanUsunaudaiugasiosas 19.50 vanunsnIngusiiegi

q

I

e tesinwasnsfiduaundnnguuisdadngffivss@niamunniigadnuiu 111 518 Aadusesaz 18.50

(%

msUsuandaiugasadewindu 107.99 Alansu nwasnsiluaundnnguuiwdadugnfivszaniamsseu

wndwau 15 518 Andudeay 2.50 msUsuanwdniugaade 5.94 Alandu v ineasnsdilildauidn

s

nguulasingfifluszansamnsnanszdunniiansiuam 90 1 Antdudesay 15.00 msUiuanudnius
\ade 61.73 Alan3u nwasnsilalldandnnguuiudasingfifiuszavBamsesunnnd o 18 518 Anduesay
3.00 msUivanudniusatads 115.15 Alan3u

6) Usunauoiadl dmsumamzgnuesnunsnsiiduandnnguuiuladvgifiussavsamsziuann
figndnnu 108 519 Amlufesay 18.00 msUivanadewiiu 166.60 Alansu vazfinunsnsiduszansam
MsrAnsEAUNINTLIL 3 518 Antdufesaz 0.50 msUTuanUTaleiediadeiies 0.50 Alanfu dwy
inwasnsiilalldandnnguunuadvgfiiiuszansamnnsnanseduanndign $1uam 81 518 Anidudesas 13.50
msUduanUinaondiedewindu 174.32 Alandu vaeiinunansiduszdnsnmssduanesuiuaadead
WAy 217.06 Alan3u Iﬂamws’mmwmmﬁgwmmiﬂ%’uamﬂaLﬂﬁl,a?iaqqqmvhﬁu 180.89 um

7) Mansiadl insssnsiiuandnnguuidadivaiua 75 s19 Aadufesay 12.50 Asuduandunu
msfdn i uasai Inedunwnsnsfiilussansamseduaniign Jamsanduyueiansiadiademiniu

a a ~

656.43 U vuzTinensnsiilllgau@nnguuiudasdugffivsz@vsnmunniigadiuau 102 18 Anduiovas

a

17.00 msandanswiliafeniniu 831.31 v inwasnsnlilandnnguuiudasingy Nliuseansainseduun
uu 9 918 AnluFewaz 1.50 msUsuanmasniiiade 554.02 U

8) Puauussueulunsudn iudadonndanfiarudnduagdesusuaniiiesnniiyadlunisusu

anfiroudnegs Wneinunsnsiduaunnguuinladvg ifivssansawlussduanesuivanasnnis 12.89

=

AU 5098911A NERINTANUTEENTA M TUTEAUNINNAAITUTUAAAUYLLIINWRA 8WINAY 6.61 AW Vi

wnwInsilldaundnnguuiuvadug dUseaninmseAuunAITUiuandnuIues U RanaLd ety
8.37 AU 599891NAB NWAININTUTEANTAINTEAVLINNAAAITUSUAALLALYINAY 6.21 AW @IUNYAINTAL

Uszansnnseauununatemsusuanios 2.93 Ay

75



FIEUNMIUTEYRNINTIZAUYR Usednl 2564 Tuil 24-25 Sunau 2564 o, dinideuazduadiivinsnisnuns ininendoudly

naldnavunn (Economy of Scale) ¥aIN1SHEAR
NNTIATIElaeTeuiuUsEAnSannmsianseninununsnsgugnd1ivisassngu (Table 4)
wudn inwasnaiiluan@nnguuiwdadingjdtuau 255 18 Aaduiesas 42.50 finswdneglugiwemaldise

wuafianad (DRS) laetduinunsnsniusednsamnsndneglusedunnianniign 91uiu 231 uay 24 519

' '
a a

pudiy sesasnfeinunansiinaldievunlussasfiiindu (IRS) S1uau 207 18 Andudosay 34.50 G
nszeseglussdutiosaufianniign vaziiinunsnsitinaldevunniias (CRS) #51uau 138 518 Anlufey
az 23.00 Fudununsnsiiussavsamnsnaneglusyiusnniian

vhusafetuinumsnsililvaundnnguuindasingidimom 279 18 Andudesas 46.50 Tnswanog
Tuthsvesnalsievuiniianas (ORS) Tnailuinuasnsfifuszansnmnsndneglussfuinndanniian 1y
249 uay 30 18 MuAFU TosanAeinwasnsinaldovurlusrer LTy (RS) $1umu 237 318 Anlues
Az 39.50 anszaneoglussiutiessuiianniign vaurfiinumsnsfitinaldrovuaiinsd (CRS) F51uau 84 18
Andudesas 14.00 Fadununsnsifuszavsnmmsnaneelusysusnniian

1

nulddunuasnsdmlvgiinsndnegluiivesmalinevuiafianas (DRS) uwandliiudianislddade

'3

a a av i v a = ' Y a a da X o
ﬂ’ﬁma@a'ﬂuLﬂUV]leIﬂaiﬁLﬂﬂUﬁgiﬂﬂjUWi@lNﬂalﬁLﬂ@NaNaWWLW@JGU‘UUULEN

Table 4 Economy of scale (unit: number of farmer)

Level of Efficiency Large-scale Rice Field Large-scale Rice Field Total

member non-member

CRS IRS DRS CRS IRS DRS CRS IRS DRS

Highest 138 162 231 84 180 249 222 342 480
High 0 33 24 0 33 30 0 66 54
Medium 0 9 0 0 21 0 0 30 0
Low 0 3 0 0 3 0 0 6 0
Lowest 0 0 0 0 0 0 0 0 0
Total 138 207 255 84 237 279 222 444 534
Percent 2300 3450 4250 14.00 39.50 46.50 1850 37.00 44.50

Source: Calculation
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397150iNAN15I8

UszAnsnidanadamssdatvennunansluiuiisamdensuvuiidiadoniiy 0.9139 aglu
sefunniign dslndiAvaiunis@nuives Rayasawath (2018) finuinuszanSarmmamaianisuaniads
0.9167 agluszfugenn Bnidsszyhnsanduussnu annslitewniias sstelianansafisdssansnm
#FBstu dwvssduraldreruarasmandnuannuasnslunamileneuuuegluszesiianas fsaenadasiv
M3AnwIYea Sansri et al. (2014) AFnwUszAnSIwnsHANTanAliavesnsHandNIIAeNLEE 105 Uiy
Usednsamnisnand1iveanunsnsdseaugs lnzuuuyss@ngnimmindu 0.8018 waznaldsiovuinves
inumsnsfugninegluszezanantuiu wazdiaonadesiu Tanavang et al. (2015) fiszyinmnudaveuves
wandnsetadunsnanduuudanguies tufe maiintladenndniosay 1 nandndsioliaziiisosnin
Seuay 1 ﬂgﬂﬁymwmﬂiﬁLfJuam%ﬂﬂajumLLUaﬂmgLLﬁdwmﬁamfjmLﬂuﬁuﬁmum’lmgl,wimw%’uammmﬁuﬁ
waﬂqﬂLﬁaqmﬂmiU'%mif{'fmmié’m%’uﬁuﬁmmdmﬁﬂzjﬁﬁﬂLLazLﬁuﬂfjuﬁhjﬁmvﬁnwhﬁﬂﬁ Yoz AU
Joiafnazansiaflvonnuasnsililiaundnnguuinvadngasuivannnninnwnsnsuinladgidesnin
fuiitiosniwilidetadomandsluneiigiisznoutunislitiadenisudanunnuirsdudenisanaziurii

Trtadun1suamniuANU L duAUN LD
A3UNaN339Y

inwmsnsaulugivssavsammsnaneglusefuinniign Ineinunsns Aduaundnnguuindasing
Usgansamnsudngsninneasnsiililvandnnguuuvadg hlidununuesnsildlyauindeasuan
HadunsuandruAuinnninnuasnsiiduandnnguuiuvadlvg usinasnsnguuuadlvajdesantiadonis
wAndALgeands 6 ads vuzfinumansdilillsandnaisantladediuiuas 5 Jade Faunwnansisansngy
dnilngfesusuantadvdruiu 2-3 Jade dmsuadensudnfinisufuanniignfediuiuusanuauluns
wandlosnnnslivinausanuiigafuausuduiiAndunuduiuiu Tasusnuiimsufuanadsgen

=

f14 10.18 A wazladuiudnunulduamurennuasnsmsuiuanaioaan 11,284.48 um Wuveanunsnsi

D

fivszAvsnnsgiuan dauneneidamaldrormatuuandliifiuinussdnamnsmaatnveunuains
fiualdovuniianas (DRS) faifu nirsauvesniasy tiun ddnnunuastanin AugITev1Tmin Als
duaduliinuasnsiidunwesnsmedesdriunguiiofuaundnnguuuvadvyiefiud ssansnmnisude
Tnglvidoyaaivayuinumsnsiiluaindndansldtadonsndn Tiun fvuediau 11 TShonu THwdniug 29.76

Alansusials Tedewnd 52.98 Alansusials Tdussnulunsndadio 4 Au
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YOIUNANYINYANENT AMSNSNYINTEITUTIR U1Ineaemalulagsvusnadau
INYVAFNAUAT
Active Learning Platform Online Case Studies: Soil Planting Hemp and Cannabis
of Plant Science Program, Faculty of Natural Resources

Rajamangala University of Technology ISAN Sakon Nakhon Campus

a ¢ 4
IAUNIY FIUIA
Wuttipong Hamvong
v ITnsunmdunulng AuEnINeINIeIINYIR urinedumaluladsvusadau Ieananauns @nauns 47160
Thai Traditional Medicine Department, Faculty of Natural Resources, Rajamangala University of Technology ISAN
Sakon Nakhon, Thailand 47160

*Corresponding author: wuttipong.ha@gmail.com

Abstract

The research aims to manage active learning instruction to response in 21"

century that reduce
the role of teacher but increase the role of students. Active Learning is the methods for practicing and
thinking for students by doing to construct their experiences. Students will interact with their friends
and teachers by doing activities in and out classroom, then in the form of learning management as a
case study (case-based learning) on an online platform. Through the computer program Line, Google
Classroom, Meet, progress reports and collect data. Perform assessments 360 degree review of a real
assessment (360-degree review) in the form on morality, ethics, knowledge, intellectual skills in
interpersonal skills numerical analysis skills, communication until a body of knowledge soil planting
hemp and cannabis cultivation what the student group called "Phu Phan Soil", for a hemp and cannabis
planting that rich nutrients suitable for planting that uses local agricultural waste. Developed according

to the planting-cultivation material formula of Sakon Nakhon Thai traditional medicine knowledge.

Combined with new knowledge arising from further studies, experiments and hands-on practice.

Keywords: active learning, project-base learning, case studies, planting material
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NUITBLNTRUsTAtALNaTANISITBUI TaUT0R0UANBINBNITIANITTEUS lUARISIEN 21 Nian

9

Unumvesngiaeu wiiinunumvesiseuliungu wivlidSeuldadieiuaslafeludsiviacuiieddu
nsasUszaunsansdinduiugisou dUjduiusiunquiisouuazasiaeu munsasieifanssusiuiu
QQ-J’ :j a :JJ a v a b4 =1 . s
elutuiSsunazuandulou luguuuunmsdansiseuuuunsd@ny) (Case-based leaming) Uuunanesy
& 1 a & . P ¥ < v A o
paulay MUlUSHASUABNALHDS Line, Google Classroom, Meet FNYNUAIUNTINULASLNUVDYA LWBVIINIT

Ussilunaluanwurn1suselliunasauiia WUy 360 84A1 (360-degree review) AMUENTNAS S (Formative

1 ¥

assessment) TUATUANSTIN TUFTTU FuANF Murinwvemealaar Mmurinveanuduiusseninayana a1

'
a 1

NWEMTIATILMTINGY N15HBANT AUAnIRANssswRudmSuUgn -tz Ayseiyy Anguiiseulae

Sendt “guiuesd” Fudufudmsulgnmeiyvadyandsinemnseauauysel wnizuinisugnias-
gy uduildiagudeldnanmsinuasluiedy fawdumugasiudmsuugn -mizainesianuiunme
wnulvganauas naurauivessauiiniiinduanmMsfinmanuiiiui n1svaaes adleufuiRasees

a

L3YU

e3°p

(Y]

Adfny: NMISeuidn Bnmsdansmateuslegldlasau nsdlfny Jagdmiuugnmgiaueiayw

7]

msAnulugarmssedl 21 Auisesnnuimilusumeluladansauma doyarasiamnsa
doansteiuldodnslinsuuau e 93051 iamsFeuduasumananuiedisdeioasfoaviurneuaisn
AusRaenan vaziReafufesfinndunsesteyatnasildfu aunsaldinsugalainsesdisnny
Udefeuasfinsaniennudululivesteyaansinag Ifdusesfishe dawalinisdanisiGoudivuiuiiui
nsTuAInAgaeuaLufyd 91vsiaugiseulilianuianuausalaegrmeliies

nanunsalludagiu anudulaniddadgnyhatemszlsaszuinlisalalsuaeiuglue 2019
(2019-nCoV) fmnadululdgefianiunisallsaszunagdadoludnuiu nsnuguuuiduiissiaungEouly
fivinwednn WoiinTamnuaansolunisutedy nanedufissnsitinegisdirnuguues]Founasasounia
wtueudntving Usve nseuwuifn wleuis waznszuiunseneg Adesdidsuly Tnsanizegabiluios
yosvinugnsAn AT A sassfifofiuannty agdaeuduiuasdoasudsuiinisinninFoumsaouly
aonadestunnztagtiu eduaduliannsaiiaszidnenmuesies suthlugnsaisendnlyimunzan
fusueauazusun safsmnuanansalunsBeuiusuituanunsaiiinnduldedissing Huduaussas

'
1

Tnindiseulutagiudndusasd (Wichianphan, 2020)
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nalnnsAnwazsendudnuvazveinisdnnisinwinislng Adivisluzuuuueuiden (Analog) dmsu
Areslenia wazluguuuuvesunannesufinea Nldiustiauniviats wagnslduenndiadunne iieiaun

UNSe wazgluuunsienenausvesaeullddiseuiigisniseeulal asevinlulifiveanisdnnisiteusn

Y

“Gariseuduaudnany” vuunasvlesuesulal ionsdnnsieusiuy Active leaming lurioassuaiionass
(Virtual classroom) n1sdanisdnwiesulal kuy Active learning Whiusfesiifiussansnmasianszuaunis
WAZHARNEN13L 38U VeS8 (High functioning classroom) ladasriefiesssuvfgiseulaau wagusun
f199 mdsaninundon gidseuvesifeu waranunisaiveslaniagtuifionisesnuuul assadradom

naepndesaunsatlldliase nseenuuunedndesniusiuseinludnuurvenisysannsiiiminly

(%

AudrduNwY FnAuadgase IvIngIn1TIdY kagd¥n1sasNasIANInnsI NMSSEUILAENTUBUNINEIY

Witudiseuluwiazmiie wzdunsdanisBeuimuduyrraseuiiwesfieuliieaduiunasemsonseuniy

1 a

VoIR8 BayaraTeuteiasiuIIiseumanseudda uazmavidde gunasewmseyanaseudiasiaadl

(Y] a o w =

unfldmsadonduiieditiudiseulussnindfSeuidadioSoudienuies (Wichianphan, 2020)

Y

[ (Y] a a

[ A 3 [ = U a a o a
NANGATNVANETNT LUuﬁaﬂﬁMiigﬂUﬂim@,’mﬁ 4 U v0IANENSNYINTETINIR WIneraumalulad

U )

I~ 1

swusradau Uvgvomdngns fe endndudinginufoRnisinunsidaassse 93535 fnnuf A
11la wazannsauszgndmandeingg MAedesiuuinnssumanisneasdunidunimursodanisuinnssm
msnsnumsiieRauIodn adsnnuvasafeseduilaauazdawindey fnisysaunnisnsdeunisasy
seMIeTEI MIuinImirnsuaraide afenszuiunsdsunsaeuiitiunisufoRriulase vie

a

n1svifanssunglusisy el SeulaiSounuinuen1suuiase (Faculty of Natural Resources
Rajamangala University of Technology ISAN, 2020) ladnsusulasuisnisdnnisnisiseuiuuunsaldne
(Case-based learning) Fadun1sdafanssunisiseusigiseuldsmnsddegnidenisfnu anuuligiseu

Y v oa

JinszsnaniUd suauAniund suuamisuddamudltiiaus (Pruitthikul, 2005) 1 oli15suleLAn

nsrvIuMIAnuazduAutayalseusiuAanTsy AnlidiSeuiivineensiseuinaentin uasligiSeulaazviou

AuAn @nsathlUldludingseds dnsdnfanssulaelvgiseunnauldiiousdsauiu (Phakdee Chit, 2014)
msdnfanssumaeuiiiagelifisouAnnisiFouiuuy Active leaming vuunanvlesueeulat

[ v = A

nsdAny Audmiulgn-imedyyeiyy) veninfnwiivmansanensneInssssud uminedenalulad
swaanadan Inenvaanauas lunsinfanssunsBeusaliiseuld@nuinsafedisAudmivugn-me
Aty mnfmgivluiesdudldidudenaBoud mndulifBeuiinseyt adunssuiuin wasuandou
arwAntudouumauiymnglunguudiiiaueauAndiureri3ouiomninussuueeuladunanilosy
udthaudlutszgndldasiioufoioss lunsdentanugnmefymsiymiimidluriesdu dmugiouime
YlaueUszinuremInenIsdansiseuiidegnuuseulal unannesu nsdldnwAud miuugnnmzigus
foyv vesinAnwfiveaaninnensnenssssud uninendemeluladsvusnadaiu Ineweanauns e
afsandnlafigndedlunnilulfoaliasuasgrsiiusansamildsoly nmsdansiFouuuuniunnsli

ANNFIINATHARUBEAYY ol iSeulianunsafinaudnuaediAynenisisould agasudas
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Usuasuismsdnnsaeuliiaenndosivanmilagiiu nsdansFouiidanuuunanefusouladnsdfnw
vhezidunuimslunsdansiseuifiaunsaneulandusianisiiousluanissed 21 Ididusgned (Phoyen,
2021)

Active learning \unsdanisSeusluguuvunieifidndrdarnaudunulneunnssiusenly leun
N9FEUTIIN NMSTeusUUTdIuTIN N19Seuiuuully MsSeusnlenisalled Ui n19i58u3ann
Uszaun1sal N133nUsraun salbuuUfuinig Msseuikuunsefesasy wasnsieusuuAnwmauniiniy
AuLe MIgnthiivesngasnansndnvesdiiinuazitilafiazieaiuainsUssansnm onsziuaunwnsGeu

N1988Y UNUIMLATE NWAEIIUYDIATH ADUARIATBUARNAINITTINLTITIaTENT 19 1S ouLas o

q

aa o

(Collaborator) 8angu (Flexible) dn13gi1n (Leadership) f3duvim (Vision) as1ausesduniala (Empower)
nénl#ndide (Risk Taking) Faaideuimasniian (Learning) \ugfiil “Adaptive growth mindset” Ae ugiil
anuAnLuUAuTnfwhAindenazUusiensiasunlas wasfudunuy TuAgBeunnuas (Kuha et al,,
2019)
UsrfiawiansFeud fo nsuandliifiudsussansamlumsSeusvesyudinuisnising daaunsn
wiseanlailu 2 sediu fie
1. M3138u31845U (Passive learning)
N1587U N15¥1e9d JiSeuiinanisiieus 10%
nsfleussengegufied fiseulidlenaldvinianssy gleulinanisiseus 20%
NSHNMUTENOUNNTUTIENEME HISEUlNaN1SSEu3 30%
M3InUsEAUNTTal 1fW NM3aNSH NSANIANIY LSBullnanisiseus 50%
2. M338U3LT93n (Active leaming)
nshiisguiiunumluniswanamanui Jujduius dnshweduse fiseuiinanisiSeus 70%
nsPaesEnuN1Tal NsSguinstlAnw MsRnUUR nsuaue FiSeulinanisiieus 90% (Hom

Pathum, 2021)

66 nddmNWIUIED 2 dUMH IswDaBIld
AUNDAL 10% Dwdoriow o
Taaundonild

o o omslau 20% DNAIcEL o
29 . : . © passive
msuevifiu 30% Dndoifu e
mSIdau + Msuovifu SR
o podu 50% Dndofiifunaldau e
MSSIUIADAWAGIRUIRUSSENE 70% DWndoriwa e
@ active
MsWNUAUG mstaovamumsaiinus:aumsnd 90% Dndofiwaiam e

— fin : Edgar Dale (1969)

Figure 1 Learning pyramid

(Available https://touchpoint.in.th/cone-of-learning/)
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ANWALNITUIUNISISBUSUUU Active learning HAsil

1.

9.

2
3.
a

L N o U

& a Y o Y a Y ° %
LWUNTSIIIUNNTEDUNNRIUANEATNNEL D iﬂLLﬂ N13AR ﬂ']iLLﬂﬂQJ/Vﬂ ﬂ']iu’]ﬂ'grlﬂii‘lUU§3QﬂGﬂfU

& a A a vy = ' = o
Junsiseunmsaeunidalonmalifiseulidusulunsteus

AspuaiesfmNiiarInTEUUNSISEUIMeAULeY
AiseuildusalunisiSeumsasu dnsasnsesdniu msadredfduiussiuiu uassiuileny
1INAIINTUYTY

AseulaseuianusuiingeuTiniy nsiidelunisvieu uagnsuiminianusuinyey

< ¥ Y Y a ! a

Junszuiumsasianunsallvigiseusiu wa e @n
JufanssunmsieunsasuiiurinuenisAntug

JuRanssuiUalenalidiFouysannisdeya 917813 arsauma wasndnnisdnisasnemaudn
T8N

Faouazdugsiennuazainlunisdanissens dielidisewduduiodenues

a

10. ANUSARINUsEAUNTTO] MIATIRIRANNS wazNTATUNUMUYBISYY

(Rungsuwan, 2010)

N133AN1ISBUTLUU Active learning a@nansaasieliiindulailurisass uuazueniotSow a1u1sn

Idlitudeulannszau MansSeuiiduseyana maseuiiuungudn wagnisiseusuuungulng suwuunis

1Y

1.

ARaNTIUMITEUsTs e lVESouinnsiSeuiuu Active leaming Lad Loun

Y Y a a

mMsiFouduuunaniudsunudn (Think-Pair-Share) AonsdnAanssunsiouiilidi3oudn
Aeatuussfiufidmuauiazeu Ussina 2-3 widt (Think) 9rnduliuanidsuaudnduifioudn
A1 3-5 Ut (Pair) uazthiaueauARiueri3ouTanLA (Share)

nsiufuuusanile (Collaborative leaming group) Aonnsinfanssunisisous Al iSouls
vhauswiugau Tnedadungug az 3-6 Ay

Msi3suduuunumulaeieu (Student-led review sessions) Aon1sdnfanssunisi3ousdiide
Tonmalidiseulanuniuanuiwaziinnsandeasdeonie Tumsujiananssunmsiseuilneagas
Aetewdensdnntyw

msieuiuuulding (Games) AemsdnAanssumsBeuiidasuinnudrysannslunsiBeuns
aou Fdldldidludunaindgundeu nmsaeu msweuminsnu wasvdedunisusziiuna
nsi3euduuuiingzaiiale (Analysis or reactions to videos) Aon1sinfanssunisiFeusdly
AiBeuldeinle 5-20 wil udBeunanInnuAty vieazTieunuAMALITUAILAY enale
Wnsyaldnauiu Madew wiensruiuasulusengy

Msi3euiuuling (Student debates) AonisdnAanssumsBeuiadalvgioulsinaustoya

AlaanUszaunsaluazn1siseus iedudunuiAnrasmuleavsengy
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7. MIBEUIWUUEISBuasluuMAgay (Student generated exam questions) ABN1IIARANTINNNS
= Yoy vy v a At v 1% %
SeudliiSeuaauuunaaeuandilaiSeuiinug

8. NTL3YUIHUUNTLUIUNITIAY (Mini-research proposals or project) ABN1TIANINTTUNTTEUT
189052015338 g ldSoumvuainteNfeanIsiseus 1NuRUNSISeu Sounuwny a3y
ANNFNIRATINAIU UazdzounuAnludwilailous nIeenaisuniinisaeukuulasanig
(Project-based learning) ﬁamiaamwﬂ%’ﬂ@mL‘flugm (Problem-based learning)

9. MISguiLuunIAlAne (Case study) Aon13dnAanssunsiieusn g Seulaeunsaliiegng
v = Y ogvya  a ¢ a a & A 1% ]
Masansdny MnuulvgSeulesiuazuanildsunnudaiiurseuimeuidyymnnglungy

Y

wauenNAn LR oS EUTIILA

v

10. MsiTeU3uUUNISIEUTUN (Keeping journals or logs) ABN13TAAINTTUNITITEUTT

Y

SUU

ED4Y

'
a

ITuTins 093199199 Aldnuiiiu niomgnisaliinduluusaziu SruvisauenuAaiiuiy
\Weatudunineu
11. M9S8UUUUNSWEUAANINEY (Write and produce a newsletter) Aon1sdnianssunsiseus

AT UTINAUREAIALEYY SUUTENBUAIY UNAIY TOLAANTAUMA Y1 IETLALIANTTOIN

12. M3TEUTWUULKUEIAINAR (Concept mapping) ABNT159ARANTIUNMSISEUS TV IS8 UDRNIUY
unudsmNAn e EusauAnIILen Lavaudionlssiuvensounuan Tnensladudu
Fudeules enadaviduseyararsonungy widiauenauiedseudug Mntulalonali

a

SouaudUlATNaULALLANIANUAALTIULNLLAL

€ &l

N133AN1SSBus BN UuLNannesueaulal ndlAnwAudmSuugn-tnedyvaniye) vesindnw
MANEATUIANTIUNYATAUNTE a1 umans AnenneINIsIsuYIf ininerdemalulagsvusaaday
INYNVAANAUAT WL‘ﬁu‘v’faaL’%wﬁ:ﬁﬂizﬁm%quaﬁqmzmumsLLazmaé’Wﬁ‘miL?EJui:Guan’L%'sm (High
functioning classroom ) §aeuazdesiilsfesssnvAvesizou waruiunsieg sadsaninuindon gidnud
Asudulan wranunisaiveslaniagtuiiensoanuuulassaademilaenndasannsniluldldase
warN13eRNKUUNIREUINIAAn AN mTUUgN-IneiyY AvdesmununeivludnunrenIysInIg
Tisinlufuinnisduaun Jnduaiidase T3ine1n1side warinmsadsassduiangsy lnensidous

wazsouninguTanUgn-ineiueiauivnlauasdluviosdu
ATUNNTIVY

@ (%

NTOUNSIEUTLUUNIAANYY AudmTulgn-tneiyueine) vesinfnwivdngnsuinnssuinums

o o U

[
& o

a ¢ =~ A o a a o = a a
AUNTY FNVINYANENT TUUN 1 AUENINYINTTITUYIA lWﬂ’J‘V]EJ']aEJLVIﬂIUIaEJT]sUlNﬂaaﬁ']u ANYVAFANAUAT

TudnnsAnen 172564 Tdumousadl
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) a4 &4 & o ¢
VUADUNNUS GUUL?EJN@@Ulau

A

1. Ussgunguiiionneuiunsyineukasnswsendian wagdnmianmiasldannianisnees e

[
o °

Wwvidevidn dnln Uhgdunid uazhu lnglvgiseuusasauaduiveniumeisianildlunsugn-me i

Ty NHluvesduvesdiseu wasnfnwimanuiiiuiuula Jinseidngandiedinguiioudiafiades
Tanosvedanild uazwwianuAniesInazyin WiAansuaniUdeu lagldlusunsunsuiinmes Line dwmsu

nsaninguazadeauBnnguanlgn-inegiyseiny Google classroom dnsuiiausAaiuieiiion

£ [

NANTIVINT Teyanangumansvasinsaiay teyatongvunevesinuainy Nuitsunneusagryle

=

Google Meet Uay Zoom d@1msunisdnausnuiignuesvmngliindnwivin uanifeuaiiudn wenis

(%

Anszid daasen uilalgmswiunelungu Inedagiaewiminndug

o

WU

= Wwinans Jaauan-iwy Aywodnyurainiagfuiiu anty euosdhutzu dau —— © i ’)

nangas YaqUgn-1wig Aguadgyananiaqgiiudu

sepvIa 30 Yu

Wauaothituu wmxqovk {3

CROUTY

nsousmdngusTann v ynandanitufy
madanrifulgRinuiht Thsonroumidoou.POF

L e 0 POF

[C

Tasomsounndovdu2.pdf Taromsounitosfiuld.pdf

Figure 2 Active learning platform online: Use Google Classroom Application

2. yudfvssguanasufulunszuaunseientan Samian mandatendn diviin thydunid
roufiaztlunaufudiulseneudus iewianmun1sinuns ey s AwUal INAAIAYLY WNAU M
luTewd guugniny Wisdm fnaurm 9enuu wiukna Yndngau 1,000 Alansu yadnd lHun yats yame
wagns yald yadnsan yaldifeu dwidnsan 200 Alandu ansissguides wa.1 $1uau 1 ges delusunsa
ABNNILABS Google Meet wazuso ZOOM waglilddydnwal (B81ud) unuasudiunleuseliiiunae
Ussilusasenzuuunfdeainann andnanglunguaziemngnsswiiiduedandnlungulnieian

Inedfiagdaouvihvinmduganiusenis
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Figure 3 Active learning platform online: use Google Meet Application

YunaUNEDY {SEUNMUIANEAIMYDINULDS
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1. aggaeulsidrladnenmvesind@nuiiseuanuanuilaneumnglilutuneunviamiiaueru
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v aa a 1

& = 1% v o & &y i % ~
Wevnisisew] lneagaeuidelafiiifies1an 1nnsduAuaInumarnge saglusunsu Google Search 19y
Idiveafauwssdumalanazaunsevdniieidanie menisdtetasrausisenslidianuaniysaiysves

dy v 6 v [ I~ a Y A + ¥ A b4 vV A
neiiudunsunmduaulnedminanaunas As seuduldisiou Jeldidou unuuis yanine yarea1l lWien

weules YUu uavunaum undiauenasuansbiiuiansie) Adluviesduanauas fegunineiulusunsy

[ 1% v

roufiumesoaulal CANVA AsHaRUaSUIEnNaNNITVRINSWTENNS Ao Aulgn-tmeinywiiaudessiugy

o ]

Fuudliuay Tanudunsadnides (A1 pH 5.6-6.5) Ausedliluiiy MndubiinfnwdiSeuaueniufndad

il wazasilavivseAnAualgnues tngldlusinsy Line dwmsunmsdauneaindnaiglunquaninig-

c Se
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anmdsldainaanens uinessiuduliniie 2 wes 817 3 wAs gs 50 su. drlRuduudalseseyadnd
fRmiiayTanuagsadasssgUies wa.1 1 Tnsuudlddutug vdnduiiasiivnnesiudierh
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Yunauiany {i3euasileuunase

Iyyd k4 U A

WiissunenieiuasiefinmAuai Ussiughnfumenues Ingandefiousndn aulnadmiu

U

Jewde waztinnudennneiuiuluswnsy Line wazlusunsy Google Meet dvSuTeuAUATIveY wys

1.

a

B
Faleficevidunounisvienuvesindnu wesfudeyaannisaatuiinaslulusunsy Excel i avinsg
Usziliunaludnuaiznisusedunuaningse Formative assessment Ineguuuunisuszdiuduuuy 360 o9
(360-degree review) mutmsusziiu 1 sou lneiiieun Tungu Wi Suflswanasuuasdamfulse i
wuvoaulat nediasdaowihmihiidugiidusemannads

2. maSeuiisugnsiulgngnsi 1 ves uees. auve w3y (Kaew Wangchai, 2021) gmsil 2 oA
A2u3 e ut uunmsunulneanauas (Bud Pha Phrom, 2021) g/l 3 9899191567 ANIY 81329A

(Hamvong, 2018) ans# 4 NguEiTeY S18aziBenns Table 1

Figure 4 Learners real practice

Figure 5 Soil for planting-cannabis hemp cultivation from local materials
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Table 1 Soil Planting formulas for growing cannabis

Formula 1

Formula 2

Formula 3

Formula 4

mold 20%

Peat moss 20%
Coco peat 15%
Pumice 5%

Husk 5%
Vermicompost 5%
Bat Guano 70 g
Water 1 liter

mold 20%

Perlite 10%
Compost 5%

Coco peat 10%
Vermicompost 20%
Bat Guano 5%
Black chaff 5%
Water 1 liter

mold 20%
Earthworm soil 20%
Perlite 20%

Peat moss 30%
Gravel 5%

Black chaff 10%
Compost 10%
Dried duckweed 10%
Buffalo manure 5%
Vermicompost 5%
Bat Guano 2%
Chitosan 5%

Water 1 liter

mold 20%
Termite soil 20%
Compost 10%
Bio-fermented 10%
Pig manure 5%
Chicken manure 5%
Cow manure 5%
Bat Guano 2%
Vermicompost 5%
Coco peat 10%
Black chaff 10%
Biochar 5%
Photosynthetic
microorganisms 5%
Azolla 5%
Water 1 liter

3. ddendn@inin wazdmdnuardinmindalaluinszvinn

q

(% a 4a

UIUINANAUINOAUD

Q

10% usluraan 28 Ju (Somchan and Shutsrirung, 2014)

audaneailuresjiainis wad

19 LUU LAAUINY NTUNENSIEU 0NURULTSEU nndoy talalud 5% wasiuneaivn

4. duwnauaugasidiunaunisziilunaasslgnuasineiymateiugmansesenlugelniue

w119 80 Alansu wWisuieuansaudani 1, 2, 3 uay 4 veiTeu

5. idhAulgnusazgesiuinseiandfvesiudgnluiesujiainislaun aranudunsanig (1:25;

soil:H,0) Arn1sun v 1veedu (1:5; soil:H,0) ﬂ'ﬁmmﬂummaﬂLﬂgauﬂizqmﬂiuﬁu (NH,OAC 1M pH7),
(Chapman, 1965) Tulnsiauanun (Total nitrogen: Kjeldahl method 11116155711 AOAC WoaeSavavun

(Vanado-molybdate) Woanesad 1 duusslaay (Bray II) (Bray and Kurtz, 1945) Lag3ias1g i niusuna

19

Tnunafonlagisnaseulnunal@ounazatou (NHOAC 1M pH7) (Jones, 2001) TLATIZARIAIBUNT ETRE

q

(Laeadon, 2019)
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6. mawssnsundfyraeiuimenszsen lethuwdmnualuideu 70%. wiu 2 uinglunia
mquauundiimnugeszana 5 wu. Inednidendundrfifawawiiu weluugnlugednudaluuazmine
NAaDs $1uU 4 n3303T (Treatment) 35ay 4 11 (51u) AULHUNTNAABIRUUANANY T (Completely
Randomized Design; CRD)

7. mawleutaues 1 UnnidsFensdnuua sunm 68 wu. urigusnans 52 gu. TUiiasUszana
120 dns anansatdfudmiuugnla 80 dns 91uau 16 Tu Ugnuuu OUTDOOR Liuseesvinaseninemy 1-1.5
IR WA IEEYIEIIIIL 1.5-2 s Aquuasiaefnanau 50% siatu iunen 5 Yundsaniu Sedenidaiy
uamdiuitlugandh (rquiawsRasue) 8n 5 fu reufteslindhauausentioun (lslnquiieiu) mafdaTufivne
Tnsoounasmstiosfuuuasalithduatulifaiu Gamdmsoth 1:20 dns)

8. mstuiindeya lnedniiudeyanisasydulavesdyyiaieiuguensesen felusunsu Excel
TufuUanusazanslaun

a. anuas Wngldliussvinnenduunvseasdn Jannuguesiuiguainiauduisdiugen
Lﬁamqlé' 73y, 14 Fu, 21 T, 28 T, 35 Tu uavyne ey nasandeuanlu

b. duly Tnetusuulunaluilesigld 30 Tu ndsaniidedgnlu

c. aunhevestu Tnesamnuniavedluynludlonigld 30 Ju vdwniidreugnlus

d. dhminduan Weduigmiionyld 6 Woundignauds vin1sneusenannuuamanoiud
hludahendosds

Y a

e. Uminuiie thsudgulveuuiigamgll 80 asrwa@eaduiian 48 9alus drludsmin

v Y

' '
=l [

WAIELAT Y
9. nTATEteyan1eadiAldn1sIinsieiauLlsUsIU (Analysis of Variance, ANOVA) #13l
WHUNSVARBILULANRaeR (CRD) wazTeuifisud1taienie3s Duncan’s New Multiple Range test 1A

W3 95%

Figure 6 Hands-On
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Figure 7 Test soil for planting-cultivating hemp, cannabis

Fumauiid mavszidusa
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naugiFeuldldde “guiugosd Phu Phan Soil” dvldYanUaniiilusiosiuanauas Ao Auide Jevvifn
dunidyanine yany yalalans yad13a13 Yeusns1d wnaue yaldifeuw anululeyia Ausesuuain
Waenvey 1nMIasIRABUNUNSEUINSTuMsInwssuTanidluiesdu waymsnaumusnsdudiimualy

1L MsUsEiuaUANEIINATESITN WUIINFUR T uLdNTIuAINTTUNNAT TN STANNEA 1Y

TUsunsu Line Hulusunsy Google Meet HgAnssun1sasunldsunauningnase AMAINYBINUNdweE

Y

lunaeif sigannisdunavesngdaoulaviuiansie iiulusunsudaus PowerPoint wazAduifle
fiinAnwthiavednlnginmnawrdeinnaianisiness ndesdelunisdearsianumanzauivate n1sld
awlunsdeansgnies mnzan datou

2. msUsziiluauaus nudiseuiivinuenisidlsunsuaeuiiines Line, Google Classroom,
Google Meet ImaﬁﬂgﬁaauﬁmﬁﬁﬁlLﬂuﬁﬁ%ﬁuiwms ASeuilvinwenisidaeuiamesidegamunzay dns
seenilinsuiannuimivesiuildduseuning msdududeyalugiudeyaniieg ielduszneunis
vhau fFeuiivinuznsldnninglunsdeusasfissiienansiiledslitungdaouldodragnses finmsidenld
Amnza

3. msUssdiuwinuemedyan wuhididoufionansuszneunnediiifineinUsssuriiussuuooulay

dodlansineg Ninauelingiaeulasuignees dnsesdunnudAylaeganmnyay

v ¢ (%

9 o i v a | w ] o £
4. ﬂ']i‘iJWLlI‘L!‘VlﬂH%ﬂ?ﬁMﬁMWUSi%WJNQﬂﬂaLL@%F’]’N@J?UNWU@U ‘W‘U’NQL%UuLLmﬁ%ﬂuﬁNaﬁmq%ﬁﬂU

¥
1 I

Fuausine NAgaeuNeuning Wi NsITanmaeanAnAINYnT MIduAuteyaTsnsvidevdn A5y

a &

wiln Msvindunsddunseiuas Wudu ueonaintudmuirdideudnisiaussygunaugesriiussuueauladl

Tunsviausindy wu mevhdendn nsvindudn MavidRdunsdduaseiias mahadealaddnaue wag

3

nsvinenansusenaulviiuagiaou
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5. mMsUseliwinuensIesemdeiamge Nsdeas nsldmalulagrauiames nulgiseuiinng
Wonlddetausliegramngaunuaniunisal COVID-19 annsaiaueiodlanlviagiaeulasuils 1ihladny

98190097 aumaulasgrstaau wazuilatymiansuilaeg1uvungauy

#3UNan15Y

(Y] v =

n133nnsiFeusiBegnuunnanvlesuseaulal nsdlfnw Audmiuugn-innedyyeiye vesdndnw

o

NYANFNSAUENSNEINTTITUVR UMINEdumAlulads1vaeAadau INewaanauns Wun1sannssuIums

Y a

GoudiunsufoRaieiidagGoududdny wunsaeununiunda anvaiuse wazarwaulavessiGou
TAnPnARaE19as3A IHFeusasineg seus WuUszaunisalnss uaziFoudainnsnsziivesnues a1unsn
MIBNTTEUTAIENTTUIUNTVRIRULLY HUduTusiunguiiSeunazasaoulusuiuun1sdnnsiseusuuy
N3EANY1 (Case-based study) vuknanvosuesulal Wrulusunsunsuialnes Line, Google Classroom,
Google Meet snuanuinmvimulusunsueeulal CANVA, Power Point waziiuteyanielusunsy Excel
AsHapuviMTUsEllunanisissus ludnuuensUseiliunaseudin wuu 360 8am1 (360-degree review) ANl
401234 (Formative Assessment) luA 1UANEITUITETTIN A1UAINS Auvinwen1edayyn fuinee
mnuduiudszineyana suinuznsilesgiiBsiaey msdeans waluladnenfiunes aggaeuldulsous
wazdivszaunisal Tagldvinnisdnanudadanuiiansnsonssdulitindnwdi3owinnssuiunisinegnasaan
FaudiFudu sevindiiiunszuiuns sudsduannszuiuns uasmndeasd vilvindudBouannsaifoud
manguikaznautalaluteiifianisseuiavendelifa anidumanisinviuazsmhsnusneg Tarnis
Frarmaunianumsainsszuiavendeiansitu Madamadsudiesnuuananlesuesulay nsdifinune
el SounavaiaoudiaunsoasensyuunIsIansissun saeulanuUn
nauiseuduinfnwindngnsuinnssuinensdunid o1gsening 20-70 U anvniigenans Ao
NINYINTFITUA w1 Inerdemalulagnvuenadaiy Mendinsdngnsianisseusidssnuuwnanesy
ooulay nsdifnunAudmiugn-tmedveiae IasdioufoResaauldnansausifibufudmniudgn-mg
iy Taeldfie “guiugosd Phu Phan Soil” ddld¥anUgniiflusiosiiuanauns fe Auvaitie Jethnindunis
Wane yany walnlais yaren Yeueni wnaua yaldifeu a1ululewid Auseudain Wienney N3
waumusnTdmiimualy dlussggeas 10 Alandu Swieliduiavisgurununsdunis Yssvivu

MU Tangeae 160 vm anansaaeelalvingudiSeuiouay 288,000 U (1,800 94/ifow)
AnAnssNUSEAA

Nuidel dnfeqaildegsanysaldieainunianed 198 9INANUA AUENTNEINTETTUYIR

va o

UMINY1d AL Ulag S1VUIAADANY ANYWVAFNAUAT 9 bA LALBNIENURATE wasThAI1USNE hugd wily
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Nutritional Evaluation of Some Organic Feed Ingredients:

Chemical Composition and Amino Acid Profile

audsy Uagu §33ni faufa” wazdaiSeu udlassal

9

Tonglian Buwjoom, Sureerat Thuekeaw' and Buaream Maneewan
Lanugdmeansiazinalulad uvninendeusls Wedlud 50290
Faculty of Animal Science and Technology, Maejo University, Chiang Mai, Thailand 50290

*Corresponding author: S.thuekeaw@gmail.com
Abstract

Nutritional value of feed ingredients is crucial as a base for the development of feed
formulation. Organic livestock production is lack of this information. To increase knowledge of
organically produced feed materials, the present trial was conducted to compare nutritive values and
amino acid profiles of organic (O) and conventional (C) feed ingredients. These consisted of corn (OC,
CQO), full fat soybean (OFFSB, CFFSB), rice bran (ORB, CRB), broken rice (OBR, CBR) and Leucaena (OL,
CL). The findings indicated that OC had crude protein (CP) ether extract (EE) crude fiber (CF) gross energy
(GE) phosphorus (P) and calcium (Ca) similar to a reference range of CC. The CP of OFFSB and CFFSE
ranged from 38 - 39%. Two sources of rice bran and Leucaena had variation of nutrient composition,
especially CP and CF. OL had higher CP than CL (5.18%), but no significant difference was found (P>0.05).
Likewise, there was no difference between ORB and CRB (P>0.05). The similar amino acid was indicated
in this study, whereas methionine and lysine were relatively low. These findings provide useful

information for developing organic feed formulation.

Keywords: amino acid, organic feed ingredient, chemical composition
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919113 WIAAYDITEUUNINENUAFNIBUNI gy wiuannansenusiodwindon anansialanailundngiue

mugluiuaasgiuaiannmdnd (Sundrum, 2014) emmsdaiidudadeddglunisndadad venwmiieainae

duasunisasaivle asremandn wazdududunundnlunisudndnaie anunsdnisunsddeeiinisusule

wizauudainiaedussuuBuvsg munnsgIuAuANYRIBUNSE (UNw. 9000 18y 2-2554) (Thai Agricuture
Standard, 2011) JagRufildsadlasunssusesnnsgudunid wieduingiuinnansssuyd iunvanliee

[ a Al

Tdihnsinens vieldansiedednedos 3 U Tngaviilddesldunannssuiunmsdauwdasiugnssy (Genetically

q

Modified Organisms, GMO) 3evilvinsugniivemisdnidunidiaeudades dawasrouTuna uazadny
vanvatevadingAvliiismesenudesnts fagAvemsdnidunidfinsndalutiagiu 18un 412lne
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nsneziiluluingivemnsdnidunid wWisuieuiuingavemnsdninily Ussleviiaainaslasuiigiudeya
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vihnsieuifeuandinislnvuy warUinansmesiluluingfiuemnsdnivihly (Conventional feed
ingredients) warIngAva1Msdnidunsg (Organic feed ingredients) FregefildluntsAnuiivsznoudae
9130 (Conventional - organic corn; CC, OC) fﬁmﬁa\ﬂ"uﬁmﬁm (Conventional - organic full fat soybean,
CFFSB, OFFSB) 51 (Conventional Organic rice bran, CRB, ORB) Ya19917 (Conventional - organic broken

rice, CBR, OBR) N3¢fiu (Conventional -organic Leucaena, CL, OL) la3uA11881LAT18% 910 TATINTHER

[

91 sdnInazUadnidunid Ausdamansuasinalulad uninendewild lneinghuduvsdlisuseansgiu

[

Bun3e fetl OC wag OL WIANTFIUNEATIUNITIINANNUSINYATBUNTIUILIYIR (International Federation of

Organic Agriculture Movements, IFOAM) OFFSB 11ai5g U sianinuasdun3sluiuiinnawmile (uew.) ORB

a a =)

wag OBR 1Az UNYATaUNIE (unn.) lagTngAudunidlaiiunsiinsenasnnA1ane idndngivg 4 nau

q

laun nquAuILe (Carbamate group), Ny @a3n"luAaeIU (Organochlorine group) nauwealesaaain

(Organophosphate group) LLaxﬂﬁjmlw%'VliaEJﬁ (Pyrethroid group) wanslu Table 1

a ¢ s =
AATEDIAYTENUNALAY

MNSEURIRE19TRAURIMTININNTEADU 10 NT¥ADU NIzaaUas 5 3a aulafIeg1day 2 Alansy
PNUUUIRE1TIATIER IR (Dry matter; DM) lUsAulagsau (Crude Protein; CP) WWelelagsiu (Crude

fiber; CF) lusiulnesiu (Ether extract; EE) wagton (Ash) Ing35va9 Proximate analysis U84 Association of

a I3

Official Analytical Chemnists (AOAC, 2016) 31513 291U5U (Gross eneray; GE) #781A3 0434A512 %91

a a

NAIUSRIULRA (IKA® Calorimeter system C000, Germany) 19ua84AUszNaUNINLATINOAUIUNTY Loy

Y 9

€

LY ¢ <

moAulugniuiasizriniadiflagld Two independent samples t-test isyaiuaatosiu 95 Wasidud

LDMANULANANTENTNANARYVDINT 2 NEY
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Amszvinsnaziily

Yishegrsndessensalalasaassn (HCL) anudiudu 6 Twans Usuna 5 wa. ¢ae3ssnanddi 110 asen
wadva Wunan 24 Falus ndsandui internal standard wazyinnnsidesnsdaetngy thlnauiu Acco-
fluor derivatization buffer waz Acco-fluor reagent Iﬁmm%fauﬁ' 55 peAwaldua Wuan 10 wil (Li et al.,
2011; Espinosa et al., 2021) theegsiiwdeuliindiaseinsnasilunuis In-house method TaaiA3as High
Performance Liquid Chromatography (HPLC) l#imeautl Hypersil Gold column 18 auim 4.6*150 w.
msavdevansiagld Jasco FP 2020 fluorescence Detector A1uE1AAY 395 wiluluns Sasega 5 lulasans

Y 5 I o = ) N = v W A
LAY HPLC "U']ﬂuumqﬂqiﬂﬂwqaﬂ'@mgmﬂquﬂLUaEJu‘lU LV]EJUﬂUaﬂwmgsUENﬂi’]wuqmiﬁqusﬂ@\iﬂiﬂaguiu

Table 1 Pesticides residue analysis in organic feed ingredients

Organic feed ingredient?
ltem? LOD (mg/kg)?
OoC OFFSB ORB OBR OL

Carbamate group ND ND ND ND ND 0.01
Organochlorine group ND ND ND ND ND 0.005
Organophosphate group ND ND ND ND ND 0.01
Pyrethroid group ND ND ND ND ND 0.005

!Carbamate group = Oxamyl, Methomyl, Carbaryl, Isoprocarb, Fenobucarb, Methiocarb, Promecarb, Total Aldicarb, Aldicarb,
Aldicarb Sulfoxide, Aldicarb Sulfone, Total Carbofuran, Carbofuran and Carbofuran-3-hydroxy; Organochlorine group = Total BHC,
Alpha BHC, Beta BHC, Gamma BHC (Lindane), Heptachlor & Heptachlor epoxide, Heptachlor, Heptachlor epoxide, Aldrin & Dieldrin,
Aldrin, Dieldrin, Total DDT, Total Endosulfan, Beta Endosulfan, Endosulfan Sulfate, Total Chlordane, Alpha Chlordane, Endrin and
Dicofol; Organophosphate group = Methamidophos, Mevinphos, Diazinon, Dicrotophos, Monocrotophos, Dimethoate, Pirimiphos-
methyl, Chlorpyrifos, Parathion-methyl, pirimiphos-ethyl, Malathion, Fenitrothion, Prothiofos, Profenofos, Triazophos, Dichlorvos
(DDVP), Omethoate, Parathion ethyl, Methidathion, Ethion, Phosalone and Azinphos; Pyrethroid group = Bifenthrin, Permethrin,
L-Cyhalothrin, Cypermethrin, Cyfluthrin, Fenvalerate and Deltamethrin

2 Organic corn, OC; Organic full fat soybean, OFFSB; Organic rice bran, ORB; Organic broken rice, OBR; Organic Leucaena, OL;

3 LOD; Limit of detection.

ND = Not detected

NAN1599Y

s IS
99AUIENIUNIWAYN

npfvewmsdnidunignldlunmsfnwmilunvarsandanneridadngiy 4 ngu n1sUseidiuen

NI hazorUsenaumaailuingavemsdniduniduansly Table 2 wudn CC uay OC TN
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Tsity lusiu 180l unado veaveda uazndanusauliuvansiaiu (P>0.05) ludruves FFSB flusiudu
sAUsznovaylut 38-39% Linuauunndsveesdusznaumaaiidug mauSsuiisuaurmstaus
v93Ua18417 WU ORB filUsAuuazludiugendt CRB Useanal 5-6% wailinuanuunnaneiu wuieddu
asdUsznaumaAiiuss OBR waz CBR Snviadlinuuaaidoslusisaesiogne dwy oL fusfugandn cL

5.18% ag19lsAmudaldnumnuLansaiunIeEas (P>0.05)

nsnazaly

'
a £y

YsuunseesiluluingAvemsdnidunid wavingauniliuansly Table 3 uag 4 nunsneziily
10U (Indispensable amino acid) 10 ¥fia way nsaezdlulidndu (Dispensable amino acid) 7 ¥ia 210
msenwinsaexdluly OC wuusunauuwlslefiu uazladusinit CC Uszanm 0.3 wag 0.2 n/nn. mua sy
og1l5fnu OC wuUSnauwedugandt CC 0.8 n/nn. drunsaesilurinduileilndifsaiuoglugis 0.05-0.3
n/nn. OFFSB fiu3unainsanganiingsitgn susionsaueansan wazersddumuddy Wewsuiisuiu
CFFSB nu31 OFFSB finsmazdiludndugenin CFFSB agludae 0.8 s 1 n/nn. enviu ladu leledq@iu d28u
wazifaoraniiu arnwanisAnwiulddainuiinansaeiilulu ORB gendn CRB Tnglawzogsbslunsneoxd]
Tudwdu Tu cer fv3lefugenin OBR (0.9 n/an.) egslsAmunsaeeilulyisududsnamuninly OBR vasi
oL wunsmeediludndueglurae 1.9 fis 127 n/nn. Tnensaesilusnduifviinugadian Ae Srdu (12.7 o/
nn.) wagdinutfosdigarewmisletiu (1.9 n/an.) Wewlsudu CL wuihUSmansaesdludwiueglugie 1.9

13.2 n/nn. FaanlnasPeanu
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Table 2 Chemical composition of organic and conventional feed ingredients (as-fed basis, %)

Chemical composition (%)”

BLAMYALLLULRLIR

Ingredient’
DM CcpP EE CF Ash Ca P GE (Calg)
CcC 8981 + 051 835 =+ 013 472 + 012 254 + 015 110 + 010 005 =+ 0.02 027 + 0.03 382233 =+ 6408
OoC 8641 + 127 831 + 016 388 =+ 007 242 + 038 144 =+ 0.09 003 =+ 001 028 =+ 003 388233 =+ 76.07
P-value 0.28 0.80 0.57 0.26 0.93 0.15 0.86 0.83
CFFSB 90.79 + 079 3919 + 019 1762 =+ 053 472 + 025 539 =+ 019 006 =+ 001 055 =+ 005 446233 =+ 87.21
OFFSB 90.78 + 1.88 3877 + 055 1975 + 033 502 + 012 508 =+ 037 027 + 002 056 =+ 008 518433 + 34.50
P-value 0.28 0.20 0.54 0.38 0.41 0.14 0.57 0.27
CRB 90.75 + 030 1077 + 0.65 1202 + 021 837 + 082 920 =+ 026 0.17 =+ 003 133 =+ 0.06 4539200 =+ 50.71
ORB 9051 + 117 1577 + 021 1888 =+ 064 650 =+ 027 738 =+ 045 018 =+ 001 176 =+ 005 461000 =+ 6842
P-value 0.12 0.19 0.20 0.19 0.52 0.21 0.83 0.71
CBR 89.65 + 055 1321 + 066 38 =+ 009 144 <+ 010 202 =+ 0.10 ND 029 =+ 0.03 387167 =+ 2255
OBR 8997 + 112 1025 + 034 331 =+ 017 152 + 0.09 170 =+ 0.18 ND 028 =+ 0.03 3,763.33 + 70.95
P-value 0.38 0.42 0.43 0.95 0.52 0.81 0.18
CL 90.85 + 063 19.19 =+ 094 538 =+ 0.13 1316 + 020 602 =+ 004 126 =+ 0.07 018 =+ 0.02 4,201.00 =+ 157.33
oL 9082 + 110 2437 + 110 465 =+ 035 1341 + 050 802 =+ 015 201 =+ 002 036 =+ 004 422167 + 66.02
P-value 0.49 0.84 0.22 0.28 0.10 0.11 0.30 0.29

! Organic corn, OC; Organic full fat soy bean, OFFSB; Organic rice bran, ORB; Organic broken rice, OBR; Organic Leucaena, OL; Conventional corn, CC; Conventional full fat soy

bean, CFFSB; Conventional rice bran, CRB; Conventional broken rice, CBR; Conventional Leucaena, CL; 2 Dry matter, DM; Crude protein, CP; Ether extract, EE; Crude fiber, CF;

Crude ash, ash; Calcium, Ca; Phosphorus, P; Gross energy, GE, ND = not detected
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397150iNAN15I8

[
=3 L3

nsanwiaidefanmaiiivesdnnuiresingiuemsdnidunsd iWeliiinanudeduvesnsinuadnd

dunidluswan Ingauildunainiaiedineinensnsvelasinisnaneonsdniuasuadnidunsd a1nnsinm

[ a

wudnunslavuzvesingiuniall uwasingAudunidliunnsneiu luansemnsdnitilnaiodnduingdu

q

LRAINAINUNENUTEU 50-60% T1USAY 8% wavdiasiaenalminddes-wasedululyln seduusunn

|
[

Fralnaluemsinlidinasiod uazaunnwlalidusd dundesdeduunadusiv waznsnosdludnduniddy

USinaunsmeeiluly CFFSB wag OFFSB lndifsiy uavaenmdediusneauves Kyntaja et al (2014) lugns

gnsaluinldnindundesiiiunsadaiidulaenisidased daddlasveugrelnldlunisudnemisdnl

1%
[

Bun3d Aaunsndnidu (extrusion) Fsgninenunldiieanarssinunislivsslevivedauy Wi ann3ugu
dudlwes (Espinosa et al., 2021) N3N ILUIRUTIINITIUIBUBUNTUTUBUBTWD T LU AIBUNTE uag
< a o O A A  Asa v O o ¢ aa Ao Y = Y i %
fmdesly wuhiimdedunidinisdudinmsvihaweaeuludnivduiidiniinindesily (Livansdeya)
Feonaandululdindamdesdunidamnsailuldussleniladnindumdoinly srazideniinnuwdsusiues
lngianizeg1agadusiunaziiely §991990aWAN1INNTEUIUNTTRETILANGNSAY Wag/v3e FudoUu 1
L4 o v a a 6 £ v A Yo C o Y a g L o v A L4
wnau aenvig S1iBunIgnanmstadarlasiussinn 10% uazdingniluldndnunduiitny nmadenld
lugnsomnsensssdszaulgmusunalifismedeanudenis Yanetdudnuilsingduainnisndndia
sunsd linuwra@enluvanednimiaeswila lnenaluvaednasiveadondussdusznovegluyis 0.03 f

0.06 % (Zhang et al., 2021) agslshmuanunlsusiwvesdavugluingiuensdnituedfunaretade 1wy

Y

a o

anertus Auiugn engmsiiuifes naduies sulvianmafionia aam nssduduingiuiidluiosiu
AT LD IANLET TR fluUsAuaglutie 20-25% G?Tuayj'ﬁ’w%mmlmsgau N5 3aUUBINY WagNIINITNIS
& UsunanseeziiluluingAvassviindialndifeaiu enviulusiaziBeniuladniily ORB finsnezdlugindi
CRB FsaonmdasiuuSunalusiufinuly ORB unnnin CRB Bt 5% aghlsfmununlsusiuvesnsaaziiluly

npAveIMIeNILTURY fuUTINaudely arsiumslduselevivedlaruy uaznszuiunisudsiy luingdv

21 sanTusUunsaellumlsletu wazladuasudnen lufisamesonnuAsIn1sveedn

101



FIEUNIUTZYRNINTIZAUYR Usedl 2564 Tufl 24-25 Sunau 2564 o, dinideuazdnadiivinsnisnens ininendouily

Table 3 Amino Acid Analysis of organic feed ingredients®

ltem, g/kg ocC OFFSB ORB OBR oL

Indispensable amino acid (IAA)

Histidine (His) 1.7 8.8 25 1.3 3.5
Arginine (Arg) 3.1 223 10.0 4.1 7.8
Threonine (Thr) 2.1 12.7 4.9 2.2 7.0
Tyrosine (Tyr) 2.1 10.5 4.2 1.9 5.9
Valine (Val) 2.7 13.3 6.8 2.9 7.8
Methionine (Met) 0.6 3.6 2.0 0.9 1.9
Lysine (Lys) 0.6 7.5 2.7 1.4 4.0
Isoleucine (Ile) 1.4 9.7 3.4 1.7 4.9
Leucine (Leu) 5.3 20.5 8.8 4.3 12.7
Phenylalanine (Phe) 2.7 14.2 5.5 2.9 8.1

Dispensable amino acid (DAA)

Aspartic acid (Asp) 4.3 337 11.0 5.8 19.9
Glutamic acid (Glu) 11.2 60.1 19.2 11.3 18.8
Serine (Ser) 3.4 17.4 7.1 3.3 9.0
Glycine (Gly) 2.8 12.9 6.3 2.8 8.4
Alanine (Ala) 4.4 13.7 8.6 3.8 9.3
Proline (Pro) 4.9 155 5.2 2.6 8.7
Cystine (Cys) 1.6 4.0 15 0.8 1.2

1Organic corn, OC; Organic full fat soy bean, OFFSB; Organic rice bran, ORB; Organic broken rice, OBR; Organic Leucaena, OL;

1%

lugnsomsniludadinsifunsaesiiludunsiey (synthetic amino acid) denstunldvueyiu
WInIguUAFRIdunIdvaturavUssina Juideneuninfnwinisuiuan Bighead carp 11HW3EN1S dry
extrusion gaWaunduwnasunlsleduainsssurdlunisndndnidndunid (Upadhyaya et al., 2019)

Y o (% a v 6

v a = a = ey a N oal 2 o i vy 3 =
SUE]’"\]’]ﬂﬂaﬂﬂigﬂ’ﬁWUQWWUIUﬂ']iﬂﬂHWUﬂQ 'N]QW‘Ua'ﬁ/ﬂiaffnE]‘LWIﬁEJlIaqﬂqsLUﬂqﬁLﬂU§ﬂH’]ﬂ@u6U']\ﬁau EL‘Lm']iﬂﬂH']

nolumsiarsandnwinasulyussloauls (Metabolizable energy) waznisgaulavadlavug (Nutrient

digestibility) Tutmgiuusiazadin saulufeiinisBangnisiivsnm
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Table 4  Amino Acid Analysis of conventional feed ingredients *

ltem, g/kg cC CFFSB CRB CBR cL

Indispensable amino acid (IAA)

Histidine (His) 1.6 8.0 1.6 1.3 3.7
Arginine (Arg) 33 213 5.5 4.3 7.8
Threonine (Thr) 2.2 11.6 2.8 3.1 6.6
Tyrosine (Tyr) 2.0 9.5 2.2 1.9 5.6
Valine (Val) 2.7 12.4 3.6 2.2 7.4
Methionine (Met) 0.9 35 1.2 0.9 1.9
Lysine (Lys) 0.8 9.5 1.6 1.5 4.1
Isoleucine (lle) 1.3 11.5 2.1 1.8 4.4
Leucine (Leu) 5.7 22.8 5.2 4.9 13.2
Phenylalanine (Phe) 2.7 15.0 3.3 3.1 8.2

Dispensable amino acid (DAA)

Aspartic acid (Asp) a3 323 7.0 4.5 19.0
Glutamic acid (Glu) 10.9 57.0 12.0 10.2 18.4
Serine (Ser) 2.6 16.1 39 3.5 8.5
Glycine (Gly) 2.7 12.0 3.7 25 8.0
Alanine (Ala) 4.5 12.7 4.8 3.2 9.7
Proline (Pro) 4.95 14.49 3.26 241 8.54
Cystine (Cys) 1.35 3.26 1.02 0.75 1.54

'Conventional corn, CC; Conventional full fat soy bean, CFFSB; Conventional rice bran, CRB; Conventional broken rice, CBR;

Conventional Leucaena, CL;

#3UNan15Y

a

nnsAineguanidaruzrastlng Mwdeduduiy 51 Yaredn wasnszdudun3dduiuingiu

anlugnse1ms IngAvemnsdunsdiesdusznounuailliunnaeaningfiunily waziinsneziilulndifes

a o

fiu 51 waznszduduinghunidenuwdsusiuainsiluldasiinsmsieaeunaainidlagug anuanisAnwil

q

anunsah U dugudeyadmsunmamdnemsdnidursdimvunzaniuanudesnisvesdaisely
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nsRsgiRulanaznsaIImMEugInevegnUaniatinala
(Betta imbellis Ladiges, 1975)
Growth and Morphological Development of Crescent Betta
(Betta imbellis Ladiges, 1975) Larvae

Tougl Auddau’ wazdud waaasy
Domes Limpivadhana! and Santi Poungcharean?'
ifis A ueis T TUMAIMEIUTEIN APUTEUT NATINENSNWATAIENT NFUVHY 10900
2 ATINeIUsEae AU NNINEISUNYATAIERS NJIMNY 10900
Kasetsart University Natural Histories Museum of Fisheries, Faculty of Fisheries, Kasetsart University, Bangkok, Thailand 10900
2Department of Fishery Biology, Faculty of Fisheries, Kasetsart University, Bangkok, Thailand 10900
*Corresponding author: ffisstpr@ku.ac.th

Abstract

The crescent betta's (Betta imbellis Ladiges, 1975) growth and morphological development,
performed by Takua Pa subdistrict, Takua Pa district, Phangnga province, the type locality broodstock
collection. They were bred and reared for a size series of larval collection. Based on the reared 20 age
and size series of 65 specimens, the larva has size at new hatching 2.37+0.02 mm of notochord length
(NL), develops to flexion stage within 12 days (3.68+0.03 mm NL), and develops to juvenile stage
within 40 days (12.88+1.03 mm of standard length [SL]). The linear regression relationship between age
and body size at pre-flexion stage was NL=0.0.0820Age+2.2.7282 (’=0.8694) and post-flexion stage was
SL=0.3855Age-2.9679 (’=0.9873). The pre-flexion larva having an elongate and slightly compressed
body with 18.66-18.98%NL, moderate and rounded head with head length (HL) 13.43%NL, a large and
rounded eye with 52.00-73.32%HL, stellated spots scattered on 3/4 posterior region of the yolk sac,
coiled gut and opens at 39.81%NL, 29-30 myomere. The post-flexion larva and juvenile having dorsal,

central, and ventral stripes but lacking sub-orbital and sub-opercular bars.

Keywords: Betta imbellis, fish larva, morphological development
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nssgaulakaznMsiauImMmsdugInevenuaialinald Betta imbellis Ladiges, 1975 1ag
FIVTINOWNHUFIINUNATINUAIRE A WAL UaRZAIUT SnanziiUl Janinie umigayulaiiie
28 v 1 @ v 1 o w v 1 ! =]
iueg19gnUanmusreEnIsiauT 9MNAeE 20 S1AuIuIA 65 Frege nuhgnuatwsnilndauenilule

ApIA (NL) 2.37+0.02 1y, Wanungsrezfegautunauilienty 12 Tu Ianugnilulaaeia 3.68+0.03 mm AW

1Y =

davurTesuiionny 40 Ju fANenuINsgIU (SL) 12.88+1.03 1y, TAUMITAFULUUNNNDELAAIAINFUNUS
581119914 (Age) LLasmmm’maaqﬂﬂmizazi’aéau%mwﬂ A NL=0.0.0820Age+2.2.7282 (*=0.8694) uas
Qﬂﬂmiwzi’méau%wﬁﬂ A SL=0.3855Age-2.9679 (°=0.9873) Qﬂﬂmiwsi’aéau%’uLLiﬂﬁé’Wﬁﬁ&JamaLLaz
wuuihadndeslasiinudnadida 18.66-18.98%NL inanuuaunlIuna1aiinauews (HL) 13.43%NL a1
naslmuuatdusiuAugnans 52.00-73.329%HL Sqeduuui (Stellated spot) nszareeguing % vosslaung
dhuving yaAuosuaut AU 39.81%NL Sandiiedii 29-30 din Tusvez Tugoudunduasaves

TosuiiuauateafMuTNEIUMAT dunane wazdiuans uaslinuusudldnuaznseiauiudiuan

mdf:  Uariadimald gnuan nsimuneduginine

Uanfinunnala Betta imbellis Ladiges, 1975 Dunildlusainvesariauinemendinululseine
Ine Snsundnszaeuinunaldifusimingnugimdluadmiousing nufuvsshuwneaye
Jawinasrun$onil uasimegifin (Panijpan et al., 2017) Sdnwaisuiinnndsanuarfavindu fo Aludih
ihaageunieinmannuuns nasfautuiidideamdouih fanfdonnundeuiurmadniiveundadnage
Foswurduuuienuasdosenineiiuaiunns dududunsanizlatsaiuiu wazduouduaanuiiam
d7uVN8U039BUATUNIY LNAANEIFIUATUNEY 22-23 1@ (Tan and Ng, 2005; Jaroensutasinee and
Jaroensutansinee, 2005) Jagtiufinsirarfatiaaldunmizdssuariauasiusifularfnaisam
et uazdseanuisatuuafnuiindus ﬁﬂﬁﬁmﬁmazm?iaué’haﬂaﬂﬁmmaﬂizﬁmmﬁmLméaﬁ'agjmﬁa
Faduuazdnsnanduviauazszang saufsnsdesuarfinieiuiudinduludunasiissusinied
Bonth “gnann” MliAensUudiounistugsssuuasdeliAnnisdsunlamisduguine Tnsanzly
S09ddu Snvazaiu iauﬁgﬂ‘wqaﬂismmwizmﬂﬁﬂmLLmﬂVL‘URHﬂé’ﬂwmzﬁy’uam (Thongprajukeaw, 2013)
nsfnwadsiiingusrasdiiioainegudeyadiunisnisifauusenounisnanmuasusseednyney uazasng
gudoyaduinuss iteseuuisszmennuariathnaldfinuunuaeissammiuasinimyeyua

< v ' v [ <

samﬁﬁmLﬁuﬁaaEJNQmJmﬁnﬁmﬁLiJumaEJNmﬁamumiummﬁﬁﬁﬂwﬁ FefenlussAnuilminiadiu
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1% [
A a v oo fa av

FseiRvatusauvealasial dnsdadudouanisdvinisiieldaduauuludesnnuduiusidaTauinis

Y 9

YoeUaINgx Anabantoids legneag
AWANun133Y

1. MIIIUTI NSAALEINWALNNUSUAZNITINIZDYUIA

(gf’JE]EJ"NWE]LLEjﬂJuﬁ:ﬂ%ﬁﬂﬁ‘i’JUi’mmﬂMu@ﬂ‘ljlé’l (Wiadin) Tuftuiiduanzin sunemeiati Sminran
Lﬁaammﬁmmdﬂﬂé’ﬁmﬁ"ué’aaéwqﬂaﬁmﬂwmﬂié’ﬁgﬂmamudﬂwmﬁuﬂ%ﬁmﬂ (Type locality) lansaaaau
wdrInfidnuurnsdusuine essfudnuueiseaulinuenaisduaty (Original description) A7y
Jaroensutasinee and Jaroensutansinee (2005) (figure 1) mﬂﬁ?uﬁmLﬁaﬂLLasf{‘]'U@jWaLLﬁﬁuﬁﬁﬁﬂamauyiaﬁ 3
d wonldginidsddaslfusiunszanvionsouuiiladuneuduaeonniuuasldlithdmnvghfifiFeusonlag
futh () Tewnsansimnuueuuas lddeuth wiegnihegiafisans wetanagdemoninmunelii
dedunausivandinienaznanstugain “Aana w30 Genital papillae” vinateslivesiostaaunduazan
weAnssuRemIsdveseuar ainduinseuniisenidieliveuadrdanauiug Wevamauiusudaoy
Funaldnnlafilésunsufausudfnegfunmen wivanazgninuazueutmdmnmanauiusuazgnoyan
laeonainmen éfmujﬂmaaﬂLﬁaﬂaqﬁ’umiaﬂLﬁ'?'}/al,l,axhﬂﬁﬁuvlfdﬁal,aﬂLLawdaUWWaUm@LLaH Uaninuray
asenazdlyUszana 150-200 e livaagilnfusmeluszozina 30-36 Halua ndsandlnle 2 Ju gnuan
wwdilifuemmamszdaldFuasomnsnnliuniiidavaeey TaoFuliseulsunaiuemsegaiivameile
anua1e1gld 3 Ju wWasudulsuadladiutodegnuanengld 2 e wasdsulsnziaviogniniiognuan

91yl 4 dUnm

=

Male broostock

-
-

Gulfof %,
Thailand

Andaman sea

3,,.:;"" v

Female broodstock

Figure 1 Broodstock locality and live broodstocks in incubated aquarium of the B. imbellis
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2. mafuiegaieAnuEnYuENIFg U AINEAUTTIZN SRR

miﬁﬂmmiﬂ'ﬁummaqqmeﬁmﬁmumiﬁﬁmilﬁuﬁaaemmmé’wﬁumqmm Termvidchakorn (2003;
2005) 71U 20 818U (Size series) fad svovUIndin 918 6 Uay 12 dalu9, 1,2,3.4,5,7,9, 12, 15, 19, 21,
24, 29,35, 40, 45 udy 50 Tu muaU dwmTunsduiiegsgnuausiag Series al¥ndaay 3-5 §1 nTRs
fhegrsgnuadeineileundu 10% Turauis ndudistheuasfuinydeiemeinduitgiidu
nad 4% dmfuiegrsgnuantailidiniunmsinuadidldamedoudnifuauarsuvaufins s o
WS UINFITUBIRING U209 AnzUTZIN WnIneduinensaans nueaanzilou KUMF 7766 3742y 20
528 65 FDEI

Anudnwaurnsdugiuinevesiiegisgnuaneldndosqanssmisidavenes Tngdiennuayia
ANYUEAIY 9 AU Termwichakorn (2005) Tawa A1me1lulnAasa (Notochord Length [NL]) A2131817
119557 (Standard Length [SL]) A1111819%3 (Head Length [HL]) A21u@niia (Head Depth [HD]) téun1u
AugNa19m1 (Eye Diameter [ED]) A3181Im19040315 (Pre-anal Length [PreAL]) uagAduanansa (Body
Depth [BD]) wazaianinatsidulaenisideusefuiniosisrnnin (Camera lucida) lilewanidnvazuas
Funsvesad Swaufandande sumismaiuemsuasfuaiuniu Schindler and Schmidt (2006) i

JrE¥N1INAUIY09gNUAIAIN Balon (1985) lawn szezwsniin (New hatching) szevTugautuusn (Pre-

flexion) s¥eEiTuiRIUIATUNNA (Flexion) seerivgaudumnds (Post-flexion) uagszeziasu Juvenile)

3. MAATvdaya

NENUTIAANLENITBITIBEgnUaTLaL T sz NMIRAUMsaR AT ssa TiuA Yunadniiae
(smallest size) ALAAY (Mean) LLazdauLﬁmwummgm (Standard Diviation [SD]) Ainwin15ia3syiiulnves
g sisuiisuanuduiussenineeny (Fu) uazmnueiads (NL way SL) vesgnuandisunugiids
whulazaunsluduLuuanney (Linear regression) lUSguliigudndiusnanigvesgnuanszezusniinisioaey
Funsndaduszeriisshiiaunsaiumdiuisudoufemiosazvssauenilulnaosn (%NL) daugnuan

¥

szeriugautunauluBsimunAs UMwaUSsu B UM AT aear UBIANEININTFIU (%SL)
NN

1. nMssyiulanaznIsaguTTEZAITAMUN

ndregagnuanindinialafiinizeyuiandad nuitgnuarliaiiueiusnilniade£SD windu

1% '
[V [ v oA

2.37+0.02 mm NL (vunadniign 2.36 mm NL) gnuanagiaudigszerfeseudundadionty 12 Tu lned

o 1A

YA 3.68£0.03 mm NL (vu1aidinfign 3.65 mm SL) uwagazimundigszezioguidonty 40 Tu lnefivuin

q

12.88+1.03 mm SL (vuaiéndign 11.55 mm SL) a1nuaunTidaduiazaunisnnuduiussenineny (Age)
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waguIAAIINET3 (NL 30 SL) augisengvesgnuan (Figure 2) nuinfianuduiudiluwuuidunswisgnian
TusyozToooudunsnasannis NL=0.0.0820Age+2.2.7282 (#=0.8694) LAz 53881800 UTUNTIAIAUNTT
SL=0.3855Age-2.9679 (°=0.9873)

16.00 P
14.00 Betta imbellis P
12.00
10.00 "

8.00 5

6.00 A~ SL=0.3855Age - 2.9679
- r2=0.9873

Body size (mm)

400 M g

2.00 * NL=0.0820Age+2.7282

r?=0.8694
0.00

0 10 20 30 40 50
Age (Days)

Figure 2 Relationship between age (day) and body size (mm) of the larval B. imbellis. Where;

NL=notochord length and SL=standard length

2. MIRIYAUIAFUNNS

nnsfnedneasndugiuingilaenisin wuiignuardanialdiauiaueified195as7
Tuthsszey Togeudunsnanssozusniindessezainsniumadioany 9 Yu Tuts 11.16-36.18%NL uaziilogn
JaniundngszerTosoudundadausony 12 fu Tuly ddnduanusieoudsnsiine 29.76-37.9405L
(Figure 3a) dauﬁmdaummsmwﬁwimmwmazmmﬁﬂﬁwﬁasuaqz;]ﬂﬂmiz83’3’8Eiaw?j’jul,t,iﬂﬁmil,ﬂ?{aul,l,ﬂm
dintudntien Ao 40.56-07.309%NL uay 16.79-23.04%NL mua iy uazdlevimundngszey fooutundaasd
dnaruneudanedl Ao 40.65-53.29%SL uay 25.65-29.33%SL AuEGU (Figure 3b,0) drudnaiuvesnindud
nswasuuvasanas Tnsszezusniindidadrudusinugudnaninniis 73.32%HL wasiidndruanasnouinmdn

¥
1 [ (%

dsveyivdoutunalUauisseylogulnelidndruduniuaudnarsnioglugag 30.00-35.00%HL (Figure 3d)
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40.00 - R 60.00
[e] —_—
5 3500 1 s ° e o (a) 2 5000 wo © 0o ° o (b)
% 30.00 o o % o2d
2 ° 2 40.00 ¢ o
£ 25.00 %
£ 20.00 K E’g 30.00
gﬂ 15.00 : g 20.00
£ 1000 E 1000 |
= .
g 5.00 - g 0.00
2 0.00 . . . . . £ oo . : . . )
0.00 5.00 10.00 15.00 20.00 25.00 0.00 5.00 1000 1500 2000  25.00

Preanallength (mm)

® Preanal length (%oNL) © Preanal length (%SL)

Head length (mm)
* Head length (%0 NL) o Head length (% SL)

35.00 90.00 -

L]

5 30.00 - o L e (©) 80.00 | o (d)
z | o o ° © ° ~ 7000 | ®
5 2500 . ) R
- . - i
Z 2000 ™ 3 6000 *
£ oo T 5000 &
e - 7
g 15.00 £ 40.00 - o e
g 10.00 1 g 30.00 - H - . * .
g 500 g 20,00 |
2 000 . ‘ ‘ ‘ . 2 10.00 -

0.00 5.00 1000 1500 2000  25.00 0.00 . : ‘

Body depth (mm) 0.00 2.00 4.00 6.00
« Body depth (%NL)  © Body depth (%SL) Eye diameter (mm)

Figure 3 Four body dimensions exprexssed the relative growths of B. imbellis: head length (a),

preanal length (b), body depth (c), and eye diameter (d)

3. ANYULNNFUFIUINGINUTTHZNITNAIU
NsANwIRNYMENNENEIWINg1INMBg1gnUainUnnaled vinemwnzideou KUMF 7766 $1u3u
20 5382 65 M9 wazAndenfmedisunsnogluiumilunmsusseednuazdiuu 8 szey fe szozusn
iln, sveg Yolk sac @18 1 34, sz Pre flexion 818 3 Uag 9 Tu szuy flexion 81y 12 Tu S¥ey Post flexion
91y 18 Uag 31 Yu uazszoz Juvenile 87y 40 Fu dmiudnuaziiliainnisifu (meristic characters) léun
Srunudandrandos sziBudAnuaIndieg1sgnuan sz Pre flexion %1997y 3-12 Yu $1uru 22 fegi
Lﬁaamﬂqﬂﬂmﬁwmﬁmé’mLﬁaé’ﬂﬁ'smuauyiaﬂuﬁaLLamzL%'mé’qmmiéfmﬂm%’aQWﬂgﬂﬂaﬂimﬁuLﬁaﬁﬂﬁamuwﬁu
wazdiqedavauiidriauniu duduaufueivasinmangnuatsves osuisimatannfuaiuasuauysol
uér S 12 fegn Tnednuasmaduguineinusseznisianvesgnuarintrmeldiided
szazusniln vu1a 2.38 mm NL (Figure da) a1dagna3er8uavuuuinuanteslnefinanudnandn
18.66%NL vnaurwinliuna1ainiuendviy 13.43%NL0 anaulavuiaidusuguenaian 73.329%HL §alyidl
darauiigne yadueadnuiim 47.76%NL Sandsiidediadaimuldasuanysaluasdaliiau
AsUBnuarAIUTes druasudu 9 Suduuduadudeu qm?ﬁé’ﬂwmmﬂuﬁ'a (Stellated spot) Nsza8UTIN 3/4
duveseenIdses linugedunadiundai szee Yolk sac gnua1eny 1 Fu vua 2.37 mm NL (Figure
ab) Sddrundrdnuaruuudrsduidndeslasiainudndifafiningiuaiuen 18.98%NL ANE729H

15.749%NL UNISURRUILaZATOULUTNAEINAUEIT AnaulavuAdURIuANENaTnT 52.00%HL 313
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avauqadfinuds maduemalinuiiam 39.81%NL Sandaniosiiaunasuauysaituld 29-30 fa (@
Tne) 30 370) wlafudanduideningeamang 8-10 ffa @ulng 9 ffn) Tanduiiendawemnang 2022 da
(d@lvg) 21 i) FuiauukuaivoniFuduwiuaiuseuusdiliaemuaiu wansrarsuinudundah
WULAUANAINT dIUUUVBINTENIZAN VBUUULALAINGIIMNTAT0S

328¢ Pre flexion gnuae1y 3 Ju awn 2.98 mm NL (Figure 4c) geluuaseuiiiounun wauduuinega
s runsgiauiuteideslUAugaiduuuesguaIuen wugRdnsranseg UMY
LAZUDUANVRIN AU TAIYINY gnuateny 9 Tu (Figure 4d) Au1a 3.39 mm NL Unwuaianidesas
indousnuinadinUaazsosinianuenungslnguy 24.49%HL 528 Flexion gnuateny 12 Fu v
3.68 mm NL (Figure 3e) Uanenszgnduvdstoaavingsnsotuduuuuas Suadafuaiufiudusiumadauag

538 Post flexion 91g 18 1A 3.86 mm SL (Figure 4 Matfiue1msiauinauufnansdis
lngdinnue1Iviingeanig 52.04 %NL Muasuniesiauasuanysal uaemasiauiuasuiy duasunas
wazasvonduduunuaiuseu iimsavanvosgadnszaivhluauiuazd i wazEuunnguananialuin
M118138707 (Dorsal and central stripes) UShadiuntadiaesiau gnuateny 31 9u1A 10.20 mm SL
(Figure 4g) ASUBN ATUNIY ATUNU LAZASUNIY NAUIAUATUANYTA] d1uASUTBImaeiRiuInIuAIy 51
Usngaadguaenan (Caudal spot) filaugiueiumi

528¢ Juvenile gnuaneny 40 Tu Yu1n 12.88 mm SL (Figure 4h) AMuATusN 9 WawAsuauysal
waudnamueIE e EIune wazluavdnailuswimuennasanuigiuasuiu Teaseaduwuadulss
nasauuvauesuiu inuwiudldnuasnseiandn asundadiinuasuwds 2 A AMuesuseu 7-8 1w (du
Tugy 8), MuaATuen 11-12 A (@ulng) 12), Asuiosinuasunds 1 Au Auesvseu 4-5 iu (@ulng) 5),

ATUTadimuATULTs 4 My Muesuseu 22-24 (dulng) 23 Au) wasifiuaiums 11-12 A (@ulug) 11)

Figure 3 Drawing illustrations of B. imbellis (KUMF 7066): new hatching larva (2.37 mm NL) (a); yolk
sac larva (day 1, 2.82 mm NL) (b); pre-flexion larva (day 3, 2.98 mm NL) (c); pre-flexion larva
(day 9, 3.39 mm NL) (d); flexion larva (day 12, 3.68 mm NL) (e); post-flexion larva (day 18,
3.86 mm SL) (f); post-flexion larva (day 31, 10.20 mm SL) (g); juvenile (day 40, 12.88 mm SL) (h)
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397150iNAN15I8

anUaninUinaldfivunausniln 2.37+0.02 mm NL Sgaliunsvunalnguasguasnieluia 5 3u uaz
Buitmundgszer Toseutunduiionty 12 Yu wu1a 3.68£0.03 mm SL Fsdaddvuiadeudradnuariing
Wandiniandasiaduluanaifeaduiisieaulilag Termvidchakom (2003) Ae gnuanintiaiadany
B.smaragdina Jvunausniln 2.70 mm NL ﬁwmqjisazi’séau%umé’uﬁ'amq 9 Tu vu1A 5.00 mm SL uaggn
Janiangde B.splendens fvu1ausniln 2.0 mm NL ﬁ@umzj'izsti’sJEiau%y’wé’qLﬁamq 9 U A 4.70 mm
SL d@1usuAnuenInilnuie Size at new hatching %3 L, R Lﬂwﬁﬂuwwmﬁma%mmﬁzy@uimmm
noufinisasyivlnvesdniunlae von Bertalanffy (1938) deindaineuszadliainuaula ieldlunis
UspifiuUsernsvosdritilusssund egndlsfinin auwiausniinuasdisnannmsiaunvesgnuaisiay ey iy
o1vdmnuiuuUsuanseiulumeammsuonnaneuanysavemiswival UTnuuazAumemIYes
anuan (Escaffre and Bergot, 1984; Ninness et al., 2006) uaﬂmﬂﬁqmwﬂuﬁﬁwg&Lﬂuﬂaﬁﬂéﬂﬁmﬁﬁmaﬁiammm
01y warnmaiandgszgang 4 vesgnualuaiouse namRedlegamgiguarinavilignuaanyfivle
wagsiamldEqty (Kucharczyk et al., 1997; Ninness et al., 2006)

ANduiusIzniteeguarvuInaINevesgnlatindiniald idnvasdudunsiwuvonaey
(Linear regression) laeuendnsiziiilu 2 ¥asa1ngiuanueanueilulanesa (N lugnuanszesivdou
funsnuazanuenimsgiu (S0 quﬂﬂaﬁaéau%uwé’q iesangnuaniimsiamuaensegndundsluidy
nszangIuATUING InpaunisauduiusvossyozTedeudunsn Ao aun1sf 1 (NL=0.0.0820Age+2.2.7282
[=0.8694]) waz sz oz Tosoudunds e @aun1si 2 (SL=0.3855Ace-2.9679 [=0.9873]) 3 uisaesdunisi
ansadnlduszanamengvesgnuariadinialdlalagnisiidrideyaninueniulanesa (dmsugnian
seozTugoutunan uarame TN (dfugnuanseey Tosoudunds) aduaunisfnany maadyivle
yosUauardalTinmlulpeiuiisuiuoguarauiamiusniunesiidnunsfiunuy Asymptotic curve
waulAsguim “Ss” Tnglutiausnaziinisasaiulned1adn o Tniuanissyivintuludnduiidinannd
LLaz%ﬁé’i’md'suammLﬁaUmLﬁi’quj'izazimﬁmi’a (Pauly and Morgan, 1987) Fatuaunnsh 1 Sedianusmngse
mMsUsznamenguesgnuainneldszozusnilndeeny 12 u uavaunsil 2 Jemnudumzsenisyszanm
mmqqﬂﬂmiwzi’aéau%wé’aﬁﬁz&Jzi’asq'w'%amqizm’m 12-50 $u Yagudshifnenuiaiuety vua
uazmaAsuutassreznsiaivesgnuat faniald dafesfinaniidussdanuilndiidonlosuazyili
asaUszdiuAenguaznsuisnisisaiinvesuaialudunisginssunisiuens msiheuiendeu
uwasendunaznmsimihiivesualussuuinanutiseydnie dsaziduusgloviludusig 9 wu nsng
UUR msay%’aﬁuaw%mﬁmmsm%fwmmﬂmﬁ’mﬂﬁmﬂiéﬂﬁasmﬁﬂizﬁw%mwmﬂsﬁu

wirhnasyidvlamumunaeugdivesgnuariatinalfas il infiulunugiuoglu

sUkuvaNNsEuns uindunuhdndiunisdugiuinervisanvaslidulumudduengiae Tiun anuen
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' v
o 1 a = 1

1 (Head length) A3MuEInng 1 (Pre-anal length) wagAINaNEa 163 (Body depth) Fafdnarufinduosng
s luszesSedeutunsnuariidnauniilusyey Soeutunds dauvunnvesm (Eye diameter) nduildnaiu
anaadlevailatuainuuiansniln (73.329HL) %uﬁwzwi’aéau%wé’qLLasiwzi’sﬁu (30.00-35.00%HL) F4ag
wiuladnwagnsdugiuinerdinanvesgniaiianuduuyuslunuienie Ontogenic variation wagilu
Todanalainlunssenusaznisiunsiingniaiinaisagdeseilaing (Viseth et al., 2013)
anwuznidugIviIng1vegnUarinuinalalinuadieadawas Inmuinistulufianadesdungu

' (Y 1

Ualususiu Perciformes U winuaflddareutaisenniuasisudanduitoddunnd fio 29-
30 1in Tnevhalugnuanludusy Perciformes agiidiisniu unansuazuuuinuazdndugiiifangundodin
24-26 $in (Leis and Carson-Ewart, 2000; Okiyama, 1988) LLaSLﬁ@L‘U%‘EJ‘UL‘ﬁEJ‘UﬁUQﬂUaWaQaSNIU’JQﬁLaEJQﬁ}u
(29% Osphronemidae) 1xiinisnszneveswaudanduiloddogiuientunaensusnunsdu fadoads
fun egalsimunuindnuaznsazauesygadni (Melanophore pigmentation) Aaenauwaudiasududs
(Dark color pattern) asfnazldifudnwuzdrdgylunisdinungniardnlusedvanauazseduinld
(Termwichakom., 2005) Inglanizanunelkazn1sUTINOUBIUANE1S 9 USHIunten (Pre-orbital bar) néann
(Post-orbital bar) 11 (Sub-orbital bar) wauAfiNIAAINE1IUSIAEIUNEIEIHT (dorsal stripe) NATIEHA
(Central stripe) waza21uan9a162 (Ventral stripe) LLazf\m?l‘ﬁlg’luﬂ%UMN (Caudal spot) (Schindler and

Schmidt, 2006)

#3UNan15Y

[ '
Y] ' 9 v A

anuaiaUinaladivuiausniin 2.37+0.02 mm NL Suimuidngsseyivasudunauiloniy 12 Ju
(vun 3.68+0.03 mm SL) uagiimuingszeyieiuiionny 40 u (12.88+1.03 mm SL) daun1sannuduiug

1

sgwinanueuazorgdunuuaunisidadusuuannos lnefiaunisvesgniatsves Toseudunn fo
NL=0.0.0820Age+2.2.7282 (r=0.8694) Wa oz fugeutunds Ao SL=0.3855Age-2.9679 (=0.9873) gnuan
wsnfinildineiseignilagiianuding1ia 18.66%NL INauuIUIAUIUNAEHAINENIT 13.43%NL Anay
Tnawaduriugudnatan 73.32%HL uazandadiuasilavailniu fgaduuy Stellated spot nsganey3iins
3/6 @1Ur849I 1N IEITRY Qﬂﬂmswzi&éau%umﬂﬁmqLﬁummiwLLﬁuU%Laméf’]wﬁﬂﬁwé’aLLazLTJ@U'%nm
39.81%NL fandnuitlediasiuan 29-30 dn gnuanszeredeutundsinisaranvegadnszeialumuii
wazgadnazBuUnnguavanalulumugnuInaduthddmeoy gnuaszeyoguiiunudniadu

wInuEInaenLuIgIuasuiy dynsssduwuduiszrasawuiveuasuiu Tunuududldmuaznssiaudy
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ANANISUUSZAA

YoveuAn AuATY yasssa Mlirnutiemdslumsmizeyuiauazifufetisgnuaiin veveun
AnunsAe gan Alarudiemdslumsiuinuazaisaimsedisgnuatdn uarveveunnaINInuaLIiMAT
UsgdrifisAnueissanmAine1uszas anigdsyas amingrdoinumsmans yaviui lianuoyasgsiaaiui

Unsainisfine S1ursanmazan uarliaweyiasizitune Soudafuiedisgnuaimuarsuuey
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Abstract

Triploid oyster Crassostrea belcheri production from hatchery was operated by 6-dimethyl
aminopurine (6-DMAP). The aims of this study were evaluated on survival rate and growth of diploid
and triploid larvae. There are three factors to success about triploid production comprised;
concentration of chemical, time after fertilization and induced duration. The study was carried out at
100 uM of 6-DMAP, 30 min after fertilization and 10 min induced duration. The survival rate, until D-shape
to eye larvae stage (1-31day) showed that control group higher than triploid induction (p<0.05),
while both of growth, average in shell width and shell length presented that trend in the triploid
induction higher than control group. However, the results were not statistically different in both group
of growth (p>0.05). Settlement of oyster larvae was reported that control group higher than triploid
induction oyster (p<0.05). Throughout the experiment reported the suitable of water quality for oyster
larvae in the hatchery. Moreover, this result can development to fast of growth and high product quality

and development of oyster industry to commercial.

Keywords: growth, survival rate, Crassostrea belcheri, triploid
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NsHARgNVeE TR uEALlnTUNT VIR HABEAAINL SN feans 6-lawitaesiluiinsy
ieAnwidnsisennmouaznsiiiulnvesgnuesuuuinasedazninasedlussoz foseuresg nveunsy
fiugnlnsunsmen mssudumsmioniwinaesdiidedefidfyey 3 Uszns fe ananduduves 6-DMAP
SyevamMaINIHANLAESTEs AN sWTEh msneaetluadildanududunes 6-DMAP fiszdu 100 pM
30 W17l wdamsuanuazsyozatlunsvilenh 10 i anmsAnugaresluszesfeseusuiissteznouas
inzdannmsnaassuiiimetaunlussegeng q dudiuil 1 831 wuInYemuANTinTseniianiiyn
Mswilenivinasss (p<0.05) Gumzﬁmsl,ﬁzyLauimﬁy’qﬁmmmmaLLazmwmf’hwaﬂqﬂwamww%waaaﬁﬁ
wsldugenIuuuAnaeea uiiilenaaaunsadifinuins 2 yan1svnaes luunnssfusenaiiduddamieeda
(p>0.05) é’mwmsa&ﬁusuaqgﬂwaawudwgﬂmaﬁq@mmuﬁé”mwmaaaﬁuﬁqmdﬂLLUUﬂ‘%waam‘ (p<0.05)
@mmwffwmaamzammmiwmaaqwudwasﬂw&wﬁmmzaﬂumsauuWagﬂmﬂuizazi’aa'au INHANTANE

Tupssllanusarhunimundeiiielilagniugifinsasgiuladuasaunnraninilundonisvewann e

seafumsimungeaIvnssuNSasmesunssulgandivdsaly

AdA: NMssAule dns1sen veerslnunIINYd NswiteIdmInaea

Tuanmundnisduiiugveavesunssulusssuvinvsiilaslulausinasea (diploid; 2n) 31U7IUYVBS
Taslulguasfimnuuandnatunusiinuesdn i 1y vesuuaag (2n= 28) viesiwaduazmesniu (2n=38) viog
U953 (2n=20) $1uauveslaslulenluwadlduazalfudanmiduniimiwonvadsninie iSonin omassd
(Haploid; 1n) Wethlunauiu gnillafezdunuuinassd WeissaududauduioAazanunsaduiugle nisdnw
nswanvesusunsevdnduluanmiliduninasedviensifilasiulsugumiioudiuau 3 4a (Triploid; 3n)
\esanniflenesussuilanmiananiegluanmdunsiu vesurssuminasssinisaiyivlang eain
auidunshuriliniedmilwemdsnuililunszuiumsiauieadduiug (Gametogenesis) gniunldiite
nsLsaAulawnU (Hawkins et al., 1994; Nell and Perkins, 2005) Fatunsmienilivesunasuiilasialey
ogantmdundu lianusaduiusléiliesinemdsnudnilvaiuaiamaeiagiloum vlives

s

Wiyiulnuaraunnvemandnduidesnisvesmainlifuwlslunuganiavseviavesnisduiug

9

v saa

Indnasaaaunsaindulaundmilvludedininuiangy wu winigaenuazninSyity winindning

anuuulndnassirsudruintuteslusssuyd lesananududeudseniiinatusyninsdudalu

o 1 £ v 6

UHDWAUINITVDIAR (Gosling, 2008)

o

druusznaundn
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mswilgnimesusiliiduninasedannsasidunsidndusseslaleda | luleda Il Inonnsduds
nsUaeelnansuen (Polar body) vesadly nsyuumsiudaanananunsasidunislavanedide fustama
Wilkazn1en1n (Quillet and Panelay, 1986; Stanley et al., 1981; Beaumont and Fairbrother, 1991; Guo-
fan et al., 1998; Chaiton and Allen, 1985) nsindlentihvinassslunesunssudieasadl 6-DMAP Hudnid
madeniioudmsummieniwisnassdiiieaindiesenisls 5101 bsigatin avansluihld (Desrosiers et al.,
1993; Yuan et al,, 1999) ns@nwn1sitanseilaeanizlalnaiaidu U wag 6-DMAP WU31 8RSIN1SA884
fgouiimilenivie lelaaaidu 0 geils 64 Wesidud vazdinisld 6-DMAP wuin E8msnsmeiiios 36
Woasdus (Gerard et al., 1994)

Fefumsfnwmandanesunssuiugaslnsunsueauuuninassdlnenisld 6-DMAP Tulsamedln

s

Duwuamslunsimugrainnssunisideamesuesuiugvesasinsunsuynvessewmalng dWelildgniug

dmsunsidesniinissyivlasinazauniandndunfein1svewmaln esessunsimugaannssy

nseameeusNiugesnslnsunsmy I lugandisddely
L4 ad
auUnInULaLISNS

nsinsENNauNWLS NaNRUSWAZNITaYUIAgNDY

thyieusisiuguesmslnsunsmuaiifinrmenfuuin 8-10 lwufins %’mgﬁw-muagamﬂﬁaﬂﬁwﬁw
Iniileiausaniiinzinduuen Wadenoen gauwadduiudusazdiflonsisaouimeanazanuanysal uon
wAkazmeAllisauarue Tnnsiawadauiugldnauslaowenliuarallsu nsnauiugie TN skau e
iluazadiunsomiuinsosiifiiuin 70-90 lalasiwns tiensenmuiouazaezean nsoslduaraidsuasly
Smanafnuun 15 ans Wt mgiaidenudy 25 77 Wiasy 15 8ns aulidadu uasdisly 20 uidt aanty
muwadduiugldlunsusnaiafinvuin 30 faddns Alnnsdafuviaudiusieiinsesfidauin 20-30
lalasiums Mnduthiegndludiiunamienivinassdlneurluaslaadduiidanududu 100 lulaslua 7
40 wiindaniswas wazyinmswiteatndunan 5 ui (Chooseangjaew et al., 2018) wagtunayulanaluds
AoadleAnuiauinislusserfeseurunseiidisreznouannmeiiu lnedlolduaradindnisufausidunan
24 §2lus viofimunduszes D-shape gnuesaziFuinisiuems ngaglviomsiduamsewadidevia
Isochrysis ealbana Ingensiiliazliluu3una 10,000 wadnefiadansdoTu insveasdludiayuiaun
50 A3 Tngldaunuinduvesgnues 10-15 farediaddns Wofeszer Umbo seardvnimaaoslngld
amsrewaatiel 2 viadue1us Ae lsochrysis galbana Wag Chaetoceros calcitran Tusnsn 50:50 Tu
U3uay 15,000 wadsediadanssieiu lnganmnuvuikuuvenveewiiu 8 freliadans ynsasunein
Furfuiu wieufuguamatiuuiina weduiumsnsseauazduinvuaiiiednuinisaigyidulavesgnues

wagnaenszeaihnshaslinmnnainanufulargumgivesiludieyuianasn Weanvesidngsses
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Pediveliger azxignuesluaunizlussuvaaneseluuaginiseyuialvissuunyuisudinuy Down-weller
wae Up-weller iiafinudnsnnisasiuuardnsisenvesgnvesieindn
nsdAszidaya
o v av v & a ¢ aa v ) A @ s 2 ¢
doyanliannismaaesianunininsisinansadalagld T-test seauautedu 95 wWosidus

Tnglusunsudnsagy SPSS
HAN1339Y

= = o a 1% a Ay a a = a v Ao w
7\]’]ﬂﬂrﬁﬂﬂ‘H"IfﬂiLVHJEJ']U']Vﬁ‘Waaﬂﬂu%aﬂmgiﬂiuﬂiqmmqﬁﬂﬁEJ 6-1®LNW3@33JIUW?§U %Qﬂﬂﬂﬂﬂmaqﬁm

' ~ ° = Y v = o o
AONT5IUEIUN 3 UTeNIS AD ﬂ']'uiLSUllSﬂusﬂaqaqiLﬂNmﬂUﬂqﬁLWUSjuq ICHULLIATNAINTTNAEN LLagigﬁwnaﬂ»u

saa

sl fsdumsfinyinsmaaesiduiiunisdenyansvnaesifnandnveavinasssffianainnisine
18 (Chooseangjaew et al., 2018) o s¥AuANLTUTY 100 lulaslua namdsainnswauduian 40 und
yhmsmienindune 5wt ddinandnvessiseussozinslanesvinasesiivintu 43.68+2.44 1Wosidud
deiSeudfisudanmasen wasmasiyiivlnfeiueueiuazanunosgavessslnsunsueiiy

ANARYALATNSNARYASY eIy BaUlulswLIZHA

3N3INTTOAVRIGNNY
NNMsAnuSTINsTonvesgnuesannseyuiagaveslulsanziinanmsmilenihvinasesisne
6-latufireriluiiiy annsinsgideyaniadiinudn Taduuanssived1adidedAyiunismaassyn
AIUAN (p<0.05) napAsEzATtuNTaYLIa InenuintgnveenslnsunIuv1Yivseuseey D-shaped larvae &
SmamsssenneluynaIun 78.00+6.35 Wedldud dunnnitluyamienivinasedfisnsinissenne
60.81+2.43 Wofldusd uasnuidnssenmeresgnossreziodeusia 2 gan1svaassiidiuiuanasesn
sioiflaanseiafiaszey pediveliger (F193ufl 19-31) Sns1senneluganiuauyiniy 8.08+0.03 Wosldus uaz

& @

gansiwtlenivinaesniidnssoanefiaeud1ainrindy 0.15+0.04 LWasHud fawans Figure 1
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Figure 1 Survival rate of larval oyster form induction by 6-dimethylaminopurine (6-DMAP)

and control group from hatchery

nsAneINsasyRvlnvasgnmey

MnnsAnwInsieiyiulnvesgmesanmsmisniminasedme 6-lawiieriilufiniu aannis
Taswnveyanaianudl nMssaRulasuanunikarateIien llianuunndsiusg1aitedy
yn3adf (0>0.05) TunvasgnesiildannimeassissmuauLar ganswis i naesdivafilndiAss
fu TeuEnuarAIn maensTEranIsANY wegslsinuanuansAnsmuihimsesysiulaieeu

ANHEMLarAUnIgnveelasunsnieidmsnasenaluuilduifnigemuay (Anasen) Awans Figure
2 uay 3
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Figure 2 Length of larval oyster form induction by 6-dimethylaminopurine (6-DMAP)
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Figure 3 Width of larval oyster form induction by 6-dimethylaminopurine (6-DMAP)

and control group from hatchery
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Figure 4 Settlement rate of larval oyster form induction by 6-dimethylaminopurine (6-DMAP)

and control group from hatchery
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284 Mallia and Thomas (2003) WU'J"]é’mwmssamaaqﬂﬂaamam Crassostrea madrasensis Tussaz Juoau

a a =

wutuganruaudinisigiulaAningamdeatvsnassanuaiuil 1 aunseisszezionda J9dnsinssen

P
1A

Yy Inaeenaziia1c Yauen13An¥I109 Guo et al. (1992) wuin Tunesunesy C gigas seeiy
99U 1ORI150AVDININABEAWINAU 15.6 WasiHud wulReatunsAnwves Jiang et al (1993) Anwnlunes
Pinctada martensii §i§ns15envegnyeevsnauAniniy 37.1 wWesidud saudian1sfnyunnsinymudng

[ I3 (3

senvesgnregiugoulinileivinasefiisns1ssengedia 50-80 Wasidud (Arai et al., 1986) Nsilifiasann
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S. commercialis wuihgnvissiiinamieriwinasedininadydulniiinigaaiuaudeusiuil 1 auissses

(%)

foindn eililownangnuesiilddinslindsmuildsuionsaiyivlouazannislindsnuiloadaead
duiug dwalvignuesiifinsindenh vinasesiinssydulafidnitgnuesuuuinassd
Hadeneiuianedeuiiauddysonsoyuagnuesssey seululsmefindslunisinuadsd
faruiuuargamginuingenndesnafudnwuesinidonansvihudmivseduauduildluniseyuiagn
NOYUIITU LU 12-24 AR lunee C belcheri (Tan and Wong, 1996), 20-30 fii¥ luwes C. iredalei
(Sudrajat, 1990) wag 25 WY C. gigas (Helm and Millican, 1977) ﬁauqmﬁgﬁmaﬂﬁﬂLﬁymﬁmmzamwudw
Winfiu 30 BsrLwALTea (Tan and Wong, 1996) fmeglusziufiinmnzasdmiuniseyuianesunssulu

LV

sz ugou
#3UNan153Y

PNMIANBITRININITYRIgeenzlnsINTINIIIINMsTenmInaeedlusse Tugeu wul1 Aaen

sepghanluniseyuatugnnIvAuidnssenvesgnresNiinitgnvesnlasunismieiminasuduaznig

v o w

Lﬁ]%ﬁuLaUIG]WU’j’WlUﬂéj’Mﬂ’M%JEJW’JLLa‘”ﬂ’ﬁﬂJﬂ"jN ﬁﬂﬁ@ﬂﬁ]ﬂﬂ?i%ﬂﬁﬁ]ﬁlijﬁﬂ’l’mLLG]ﬂth‘ifgfu NG mqaﬁ

=3)

wiogelsAnunun ﬂ?iLﬁ]iﬁULGlUIWWQ@WUﬂ’MNH’]’JLLa ﬂ’J’WﬁJﬂ’JN?JEN‘UﬂﬂWiLMNEJ']U’IJJLLU'JI’LJ?J A9 I;j\‘]ﬂ’jﬂ‘q

ho)

AIUAU GNLLG]QH‘ME]EJE)WEJ 19U ﬂuaaizazﬂauaumzwu mumiaawusuadqﬂwaawmwaﬂmmmqﬂmam

AIUANEINTAINUNZINIGNVRELUUNSHABEA

123



18U TUsEAInINTIeauYd Usednl 2564 ufl 24-25 Sunau 2564 o, driinddeuagdauaSiivinisnsinens aninetdouly

w
o, . 105
ﬂm‘@
o s

daiauauus
nswllgniwisnasedmsaeldieadduiugniaannisudessadauiugausssuwd ieiudnsinig

590 MIATYHULR uIN1THazNITasuNRvegney

ANANISUUSZAA

aa

vouaUANUMIINIRemnAlulagsvisnanIIty (QuUsEuIMBHUANYSEINT 2560) Naduayu

sulszanalunsvinidensatl ugdidevereunnueniyidl Anseu Mvewmidelunisiiuuaringsiiiede
14 a
LaNE15914989

Arai, K., F. Naito and K. Fujino. 1986. Triloidization of the Pacific abalone with temperature and
pressure treatments. Bulletin of the Japanese Society of Scientific Fisheries 52(3): 417-422.

Beaumont, AR. and K.S. Kelly. 1989. Production and growth of triploid Mytilus edulis \arvae. Journal
of Experimental Marine Biology and Ecology 132(1): 69-84.

Beaumont, A.R. and J.E. Fairbrother. 1991. Ploidy manipulation in molluscan shellfish: a review.
Journal of Shellfish Research 10(1): 1-18.

Chaiton, J.A. and Jr. SK. Allen. 1985. Early detection of triploidy in the larvae of Pacific oysters,
Crassostrea gigas, by flow cytometry. Aquaculture 48(1): 35-43.

Chooseangjaew, S., S. Tanyaros, W. Koedprang and A. Tanomtong. 2018. Triploid Induction by the
Use of 6-dimethylaminopurine (6-DMAP) for the Tropical Oyster, Crassostrea belcheri
(Sowerby, 1871). pp. 180-188. /In The 9th Rajamangala University of Technology
International Conference (9th RMUTIC) Trang: Rajamangala University of Technology
Srivijaya.

Desrosiers, R.R., A. Gerard, J.-M. Peignon, Y. Naciri, L. Dufresne, J. Morasse, C. Ledu, P. Phelipot,

P. Guerrier, and F. Dube. 1993. A novel method to produce triploids in bivalve molluscs by
the use of 6-dimethylaminopurine. Journal of Experimental Marine Biology and Ecology
170(1): 29-43.

Gerard, A., Y. Naciri, J.M. Peignon, C. Ledu and P. Phelipot. 1994. Optimization of triploid induction by

the use of 6-DMAP for the oyster Crassostrea gigas (Thunberg). Aquaculture Research

25(7): 709-719.

124



18U TUsEAnINTTeauYd Usednl 2564 Tufl 24-25 Sunau 2564 au. driinddeuagduaSiivinsnisinuns aninerdeully

w
o, . 105
ﬂm‘@
o s

Gosling, E. 2008. Bivalve Molluscs: Biology, Ecology and Culture. United Kingdom: Blackwell
Publishing. 443 p.

Guo, X., K. Cooper, W.K. Hershberger and KK. Chew. 1992. Genetic consequences of blocking polar
body Iwith cytochalasin B in fertilized eggs of the Pacific oyster, Crassostrea gigas: |. Ploidy of
resultant embryos. The Biological Bulletin 183(3): 381-386.

Guo-fan, Z., C. Ya-ging, S. Jian, D. Jun, S. Jin-kai and W. Yong-ping. 1998. Triploidy induction in Pacific
oyster, Crassostrea gigas by caffeine with thermal shock. Chinese Journal of Oceanology
and Limnology 16(3): 249-255.

Hawkins, A.J.S., AJ. Day, A. Gerard, C. Naciri, C. Ledu, B.L. Bayne and M. Heral. 1994. A genetic and
metabolic basis for faster growth among triploids induced by blocking meiosis | but not
meiosis Il in the larviparous European flat oyster, Ostrea edulis L. Journal of Experimental
Marine Biology and Ecology 184: 21-40.

Helm, M.M. and P.F. Millican. 1977. Experiments in the hatchery rearing of Pacific oyster larvae
(Crassostrea gigas Thunberg). Aquaculture 11(1): 1-12.

Jiang, W., G. Li, G. Xu, Y. Lin, and N. Qing. 1993. Growth of the induced triploid pearl oyster, Pinctada
martensii (D.). Genetics in Aquaculture 11(1-4): 245-253.

Mallia, J.V. and P. Thomas. 2003. Effect of temperature on polar body formation in the edible oyster,
Crassostrea madrasensis. Journal of the Marine Biological Association of India
45(2). 242-244.

Nell, J.A, E. Cox, I.R. Smith and G.B. Maguire. 1994. Studies on triploid oysters in Australia. I. The
farming potential of triploid Sydney rock oysters, Saccostrea commercialis (Iredale and
Roughley). Aquaculture 126(3-4): 243-255.

Nell, J.A,, and B. Perkins. 2005. Evaluation of progeny of fourth generation Sydney rock oyster

Saccostrea glomerata (Gould, 1850) breeding lines. Aquaculture Research 36(8): 753-757.

Quillet, E. and P.J. Panelay. 1986. Triploidy induction by thermal shocks in the Japanese oyster,
Crassostrea gigas. Aquaculture 57(1-4): 271-279.

Stanley, J.G., S.K. Allen Jr and H. Hidu. 1981. Polyploidy induced in the American oyster, Crassostrea
virginica, with cytochalasin B. Aquaculture 23(1-4): 1-10.

Sudrajat, A. 1990. Studies on the Reproductive Biology and Culture of the Rock Oyster,
Saccostrea cucullata (Born) and Slipper Oyster, Crassostrea iredalei (Faustino). Doctoral

Dissertation. University College of Swansea. 267 p.

125



18U TUsEAInINTIeauYd Usednl 2564 ufl 24-25 Sunau 2564 o, driinddeuagdauaSiivinisnsinens aninetdouly

w
o, . 105
ﬂm‘@

o s

Tan, S.H. and T.M. Wong. 1996. Effect of salinity on hatching, larval growth, survival and settling in
the tropical oyster Crassostrea belcheri (Sowerby). Aquaculture 145(1-4): 129-139.

Utting, S. and B.C. Spencer. 1996. The hatchery culture of bivalve mollusc larvae and juveniles.
32 p. In Diectorate of Fisheries Research. Bangkok: Ministry of Agriculture, Fisheries and Food.

Yuan, T.C,, Y. Liang, W.R. Cai, Y.R. Hai and W.Z. Ping. 1999. Triploid of Crassostrea gigas induced with
6-dimethylaminopurine: blocking polar body I. Journal of Fisheries of China 23(2): 128-132.

126



o . 103
o o o o s o o o o v aw , e a o I
iﬂENmmsﬂiﬂgm‘lﬂﬂﬁiwu‘mm U370 2564 Tu 24-25 SUNAN 2564 . d1HINIWHALEREIUIVINIGTAITNYAT NVTTJ‘V\EJ']ﬁFJLLlIIQ N

n1seyuIagnUamiae luuansuNIANI8INITIAMUNULILUUATNTY

Nursing of Climbing Perch (Anabas testudineus) Fingerling at Different Stocking Densities
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Abstract

The Climbing Perch nursing in four different densities were 175, 275, 375 and 475 fishes/ square
meter, respectively. The first treatment having the highest growth rate 0.72+0.01 g/day and survival rate
99.05+0.25%. It was found 475 fish/pond were the most profitable. Different densities nursing resulted
in a statistically significant difference (p<0.05) in water quality. The total cost was 18,714.37 Baht, divided
into variable costs of 18,588.31 Baht and the same fixed cost was 126.06 Baht, divided into 99.33 and
0.67 percent, respectively. Total income from 7,650 fishes, with 4 Baht/fish were 30,600 Baht, and has a

return on investment of 64.22%.

Keywords: fisheries, densities, water quality, cost

UNAnNea

miaumagﬂﬂamuﬂuﬂaﬁmwwmLLﬁuLLmﬂwiNrTuﬁiﬁmu 4 YAN1INAGL Ao 175, 275, 375 uay
475 fasemsrang gy Tasvonsndisasnisadyiulanniiani 0.72+0.01 ndu/du waeiidnsinissen
99.05+0.25% nuiniianumuiuty 475 #a/Je lémlsgeiign Tnonisidesnumuuiuiisnafuazdanalif
QmmwﬁéﬂumngmﬁmmLmﬂshaﬁuaﬂwaﬁﬁmﬁwﬁiymaaﬁﬁ (p<0.05) Qmmwﬁﬂmsmﬁmqﬁlummsﬁﬁ
wngauRenswIziAsamie Sfunuiauaiiy 18,714.37 v uladufuyuiuudseindy 18,588.31
UM LLaséquumﬁwhﬁ’uﬁa 126.06 U wuseenidu Andu 99.33 way 0.67 Wesidud auadu dwusels
INNITVIYRARBATIUIY 7,650 2 51A 4 UINHBF7 felgvhavun 30,600 UMW HaZHHANULNIUABNITAMY

Souay 64.22

AR NTEEUAT ANUTIMIY AMAINYY Fumu
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AN

UanmueduvanuriafidainudiAgnieasesia (Department of Fisheries, 2018) 1udafifion

Fulsenu esnilsan@nldusenousmsianaiuetis (Doolgindachbaporn et al., 2003) wazlaiinns

a o o A

U5uUgeniug "Uamuelve guns 1" Jaduaeiuginigivlalaisininund adadvwinlugninduuinni

a a

70% dwiian dduuukarvu Uinasieuinniniy aunsaiesaziasyiulaludnsnnnunuiwiugs

o

9@ nunu Ysumlddsreanmuindeuuasannminiasuulasld Sadumenaiivnensnsdnieudesuan

)
nuplneulasne (Tancharoenrat et al., 2016)

nseyutagnuai oaf1aseldiBendvddaieanismisnisia saonsandunu usels 1wy
maifinsauiionims uarmaifiuaruvuiuiy gsiegnuadudiuilannsnaimanauunulfesnannii
T¥iuiitos svavnatdu annsamuaudadonsudnld 1ussnutios ananudsswewmaiauailvg s

TagUszadn Liefn®IN159LUIRNUAMNBAIANUNUILULENTINTYE

aunsaluazdsnIg

1. Jangunsal
1.1. gunsalluniseyuragnuaivive

1. UsmaunInuInng 1.07 Was 817 1.86 WAS G 1S

2. studuen Wammeyams 1 dwiindufuaie 020 n¥u Awenuade 652 wuRims $1um 7800 i
3. psestiueinie (Air Pump)

4. g 91U 24 9 (Ueaz 2 1)

5. @1881ne

6. @9

'
Y aa v

1.2. gunsaflumsinnisiadaiule 16un Vernier Caliper, We3astsiisa uazgunsnianduiin
1.3. gunsaflumstananmii Idun Thermometer uag DO meter
2. Fanilun1maaad
ABufl 1 N1SVAABIBYUIA
1.1. MsnagauAauILNTuYaYUIa 1NWHUNTNAGBILUUENNABA (completely randomized
design) lnuusn1snaaeseanidu 4 gan1snaaed (treatment) YANMAaIEY 3 %1 (replication) Usznausaeg
- AUV 175 f/anuien
- AU 275 f/gnuan
- AU 375 f/gnuan

- AIVWLLY 475 §/gnunen
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1.2. mMadsugnuamue Uamasosiviniduduade 0.20 n¥u Anuemiads 6.52 wufiuns 19
Uammemeiugyms 1 Sovuguanmnaniuilldsuinasgiu swiliensgnuan 1-2 $u deuasensasuiie
anonsINIANeveslamaInTUdes

1.3. M153EuUaNAaas Yanauninuuianiie 1.07 was 817 1.86 1R 49 1 s 1Audn 60
WURLAT $1UA 12 U wideasie PVC @nzsdniuinduatzsaeniniiu 65 isufiuns Winemelagldvmae
voay 2 1 fnthusziiueniafistiduna 1 fu dewiaiaseyuia aaindiauamiiinounisvanes uag
szuuthdmiuns Flow

1.4. Mmsiiusazdnszidayadiuuszdnsamnisaigiuvla asaianisedyivlaveslaivue
yn 9 1 deu Wnedahminduarlaglfiadesdsiineanaion 2 dumis uariannuerinden vesalaeld
Vernier Caliper lngvinN13qunTiaufasyAn1snaaes N1smnasdas 30% vea3uindallagasyinnsiasey
foyaduuszansnmmalasauiuln il

SnsnsiseyiulandesoTu (Average daily weight Gain, ADG)(n31/5u)

ADG (n3u/3u) = dwitngaving (n$a) — dwninSuau (n$u)

szyziian ()
ansnstasaAulaIng (Specific srowth rate, SGR)

SGR = (In dwinilleduganisnaaes — In dntinilelsuneae) x 100

SYYULLIANAAD
9951590 (Survival rate)

8151500 (%) = ugnuaniivie () X 100

Tuugnuaianue (7))
Fns1nsilasuamsulile (Feed conversion ratio, FCR)

FCR = YSunauavnsilomanun (nSu)

dninisnun (n3u)
1.5. n1sAasziidaya n1siaseideyanisadfinionisimsgianuuusysiulagldlysunsy
d11593U IBM SPSS Statistics Version 24 iszauainudioiiusasas 95
r ¥
AauNl 2 AAINLN
2.1 M13A5RIAAMAMUT YIMTAATEiaunmdIYn 9 1 fUavindenisuaseuaiasiinimnsiain
AT melagnsAnwinuamu ety TarUsunueendiauiiavargludn (DO) gaumgiiennie

q q

a5 ! [ ! ' = 1 ¢
UNNAUT A1AIULTUNTA-A AlauluLie LLﬁ%ﬂﬂu%ﬁ‘W

9 Y
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2.2 MIIANTIENINNLRYS
Tunsnaaesivinsilatililvadiiu 12 Talue/Iu uagseninansifeazinismsianun1minve s

avyANIVRaeN 1 dUam

Aaull 3 AATIRNNANATEEANERS
IAgATIENAUNUNITNER HARBULIUY UagnAuYuYes Tianedmsunisiieslavueaulaunaluie
Farudnads Al

1. AUVUNISHER

AUNUNITHER = Fuuiiuiys + Funuasi

AT = AugUaT + AT + Anedldoet + Ansewalnin

FunuAL = andensigunsal + Andelenaiuasmu

Andglaniatiuadyu = Andelonalunisihiuldszneuen@ndulaeduinan
HARBULNUNBINUTINLUU 1 U 8.04% ol (annsngdnnis
nesunansie, 2564)

AR IAN = yadievieats

Y

91gMsldanu

ANERNTIANUNTANANAILE DUTIALUULAUATY (Straight line depreciation method) lneinviuali
yargndugudidlanunaianisidnumulssinnaunsal

2. selauaznanauwnu lnaiSeuisumlsgvsiderndunuianue

Felaviavun = USUUHANER X SIAHANES
selaans = elaniavan - AunuuLUs
lsaws = elanavan - AuUaLe

HANBUWYILABNITAWU (Return to all cost) (WWasidus)

= elaans  x100

Funuviavin
AuYUsaIIY
= Fruuitavin
USunaunanan
JEULAUYY = Ruaamu

fls (sad)
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A0UNUNISVINISNARD

AEAUIATNNTUSELILAENSNENTNI9UN UrINe1aewily 9 indeslu

F2YZLANININAADY

FUNIAEUNY 28 NaUN1AL 2564 1@5AFUNIINAADY 30 Tguieu 2564

NAaNISANY

N13:889UaMURMEANUNUILLUTLANANTUNENARUTATI AN NITOYUIARAL AILANAINIIATY
LITUFA1ENS LAEDYUIANAFBUAMUNUILIUTEEEOUUNE 1 DU ATIAMAINUT LaTILATIBIAUNUNITHER

1% =

HARMDUVIY UAZIAANYIUYBY 5IANUY THANITNARBIAIT
P
AaUN 1 N1IBYUIAUATNUND
1.1 NAABLTEYLITUDYUIANATIUANUNU LY
3n31N1350AY 4 Yan1snaaeslilinuwana1iuNIEds daudnsinisasyivlamdsdeiy (ADG)
a 1 v aa ' v A ] Y a
YANITNARDIT 1 wag 2 liflanuuaniaiunneads wiuanseiuyanmeassd 3 wag 4 daudnsniswasu
g & & = W Y a a ° =
pnaduliens 4 ganrsnaaedlifinnuuandeiy wasdnsinsasyiuladnimne (SGR) veunAn1sMaaei 1
wag 2 lalfiauuand1aiu uiuanaeiuyanisveassi 3 wag 4 uenNUUYANITVARBIW 3 UANFA1ITUiUYA

nMsNAansd 4 (Table 1)

Table 1 Climbing perch nursing with different densities (Mean+SE)

Treatment T1 T2 T3 T4
Survival rate% 99.05+0.25° 98.97+0.42° 98.09+0.31° 97.19+1.50°
ADG (g/day) 0.72+0.01° 0.69+0.01° 0.61+0.01° 0.54+0.02°
FCR 0.06+0.00° 0.06+0.00° 0.06+0.00° 0.06+0.00°
SGR 15.35+0.19° 15.33+0.02° 14.86+0.22% 14.94+0.15°

* Lowercase English letters show differences in each set of experiments at a statistically significant level (p<0.05).
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AU 2 AN

gauniilun1IveaedTEesUaUIAUa NN AUUIRILLANANSTY wuddiaamgil anniaegTuas

Y Y

v
a o a a

30.0-35.0 perwaldea drugavniuifiguvndieglutis 28.4-30.8 esmisailoa Jsluudazdunvilonmgd
o meflaidanuuandaiuneeda uarluusasyanimeasdhifanuunndaiumneada
‘U%M’]iuaaﬂ%Lﬁ]uazmﬁlﬁﬂumi%@aad338%L%?,J@HUW@U&’]WJE]V]IM’HMUWLLﬂULLmﬂﬁiNﬁu wundUIun
90NTUBYTI 5.2-7.6 me/l luyansnaassil 4 azdiuGinaeendiauazanesdigaiiosaniinnumuiutiuyes
Uszrnaanniian dvluusiazdaniviinaeendiauazatetitlifienuunnsetunnaadd uasludasgans
yeaeslaifimnuunnisiunsada duuinanndunsa-manuindiaegi 7.0-7.5 dduudazdaviarly
wiazgan1aaaeslianuuanseiunieada uariiauenludslunsmaasmuiiyanimeasad 44
Uinauwenliniegeiignoglutag 0.5-1.5 me/l fusinauesludenlifinnuunnsisiunisadin wiludunii 3

TulsaYANITMARDILANUUANAITI U AT

Figure 1 Water quality during the study period
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Table 2 Cost of initiation of nursing for density testing for a period of 1 month

T1 T2 T3 T4 Total %

Variable cost
Climbing perch cost 2,100.00  3,300.00  4,500.00  5,700.00 15,600.00 85.23
Food cost 476.28 560.28 644.28 728.28 2,409.12  13.16
Chemical cost 24.58 24.58 24.58 24.58 98.33 0.54
Electric charge 17.71 17.71 17.71 17.71 70.86 0.39
Total variable cost 2,618.58 390258  5,186.58  6,470.58 18,178.31  99.31
Fixed cost
Well depreciation 15.44 15.44 15.44 15.44 61.76 0.34
Equipment depreciation 10.24 10.24 10.24 10.24 40.96 0.22
Investment opportunity cost 5.84 5.84 5.84 5.84 23.34 0.13
Total fixed cost 31.51 31.52 31.52 3152 126.06 0.69
Total cost 2,650.09  3,934.09  5,218.09  6,502.09 18,304.37 100.00

Income 4,160.00 6,532.00 8,828.00 11,080.00 30,600.00

Profit 1,509.91  2,59791 3,609.91 4,577.91 12,295.63

*The cost of progeny fish is 2 Baht each, the cost of chemicals is the cost of drugs and salt, the cost of equipment is faucets,
sand heads, antenna cables, PVC pipes, elbows and joints. Labor costs are charged at the rate of 1 hour per day, 30 Baht per day,

and Electricity charge (Type 6 is government sector type) 2.6 Baht per unit

poufl 3 ATziinamuATegAans
3.1 msmaaaaqmaLﬁawﬂaaumﬂwmuﬁu
1. fuyunssdn furuniseyunatauslutefiuuddussesingt 1 deu Tdunuimuawiity
18,304.370 laAndu 100 wWosidud uwundudunuiduulsivindu 18,178.31 um Andudaway 99.31uaz
Funuasiviniufe 126.06 vmAnlufesas 0.69 auaw (Figure 2)
2. s1elduaznanauuny 1eldannnsuenanaalamued siis uaunananmn 7,650 §2 g
85101 4 Vs T51eldvian 30,600 U (Table 2)

3. AuUsEVIY 51A7 2.39 umsiad (Table 3)
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Figure 2 (A) percentage of return of investment from Anabas testudineus nursing in different densities

(B) ratio comparison of net income/total cost and net income/profit

Table 3 Return on investment in nursing of cichlids in cement ponds for a period of 1 month

Details
Productivity (12 wasps in experimental ponds) 7,650.00
Selling price (Baht/fish) 4.00
Total income (Baht) 30,600.00
Variable cost (Baht) 18,178.31
Fixed cost (Baht) 126.06
Net income (Baht) 12,421.69
Total cost (Baht) 18,304.37
Net profit (Baht) 12295.63
Return on investment (%) 67.86
Cost per unit (Baht/piece) 2.39
Payback period (years) 0.05
3150lNan15IY

1NNTBYVIAUAMLDANUMURUAIAY 175, 275, 375 Uag 475 §7 INYANITNASILANNLANGIY

q q

'
¥ a o o

pg1elitudAYRUsnTINTRTyRulamasa iU LazdanuuanagedeldedAyBeiusnsinisiaigiule

o

Fumzsetu f1991nve3 Doolgindachbapomn et al. (2003) sl 55, 77, 99 uag 121 #/msawns Simiin
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WAy UniinTIuLersnIIn1sIonniy danuwana1seseltuddy nuIUaIMuelasieAuRUILLY 175

f/gnuian dnsiasgiulaunniian uwane199IN913T8ves Doolgindachbaporn et al. (2003) ARUVIUILIY

a

MnuzauAs 10 A/a1919UnT onsinsasgyiulaedeneiu 0.72£0.01 nsu/u Tudnsnmsasgiulaeg

¥ o a ! U

AofunnyanImeasdianusanaegited Ay uAunU wazils wasinnuwanaanRuiueglitedAey

)

'
v a o o

geaiudnsnisiasuosiduile waslianuuanaemuiuedadlidedAgdaiusnsnissyiuladingee

<

Fu uazdns1songafie 99.05+0.25 Wesidud drusnsinssenlafirnuduiusiudadodu luvaeiinnnns
neaeishsnmsddsuormaduiefivindulimuuanswniuegnedted S8 efusnsnisiasaiule
FumgaoTu uivameid ssdasanumunly 350 d2/Ue szfidnsnsaiyivlndeiugsigamindy
0.72+0.01 n3u/3u Feflwanisneansilndlsaiueudss Worapussu et at. (2018) Mdsaavuedaeny
WY 30 f/M59ns Saunulanila 5 6/61919u03 J6nsnsiasgaulaseiumintu 0.74+0.00 nfu/iu

oamgilunisnaasssyarSuoyuIaUamuefinamuLuLAneeiy wuidonmgiionnreglutas
30.0-35.0 peraLioa gumgivesieglutag 23 s 32 esanealfea druUsinaoondiauog?as 5.2-7.6
fadnsudedns Armnuidunsa-anseetn 7.0-7.5 aliflanauandnaiumaada Fatiopnimaldssaueine
W eaman1safivsunannudunsa-ag 8.3-8.7 dadnsuroans (Department of Fisheries, 2016) Usual
wosluidelunismaassszezisueyuiaUavsefianuvuuiuuanasfunuIsiuTauenTude ogsgming
0.3-2.0 mg/l Tnsyan1snaassd 4 Tusunauenludegeiignd dlifinnuunndsiunieada Wedusum
worlaflelugag 0.50 e 10 me/l nfiharilornsiaden melaids (Department of Fisheries, 2016) U3unay
lulmssiogil 0.2 me/ slaifianuumnirsfunisainaonadesdululasifiduassznoululasiougundai
Aatunnmemuisuvesiulpsiuluraa iannisnansssvieniadisuuamenludodulunn was
lussmAsundudunenlade dluhieonfuudiomelulasiasdsuludulunmegiennd dwsuua

d3avhlumsilumsausina 0.66-75 me/l (Laongnuan, 1998)

WATILIHNANIUATEHGANENS

NAMBULYIUIY B AN USEWININITaYIa 7,650 f dneldianua 30,600 vin :18ldans 12,421.69
U Fuuiuuls 18,178.31 Un Funuasil 126,06 U1 Funuitenun 18,304.37 119 funusieviiae 2.39Um
flsqus 12,295.63 UM HAROULNUAONITAMU 67.86% Srozfumu 0.05 T 59A1978 4 V1M Taillosdaenis

= A Y v ' s ] & I &
BUUIANAMHAUILUUNATTULANATNNU LL@%MU‘VJU@WQﬂUﬁWﬂﬂ’Nﬂ’]SLatl\‘iL‘Uu‘UaﬂLua
agUNan1INnaas

INAITOUVIAUAMUDANUNUILUUANNAY 175, 275, 375 Uag 475 62/gnUien dAue1dade
9.5+0.87 wwufiluns uazdumtiniade 19.3£5.66 n3U wuitUamueayuiamenuruILiy 175 d/gnuian

=~ a a Py 1Y) a a Y o 19 N oo = v
Nﬂ']ﬁLﬁ]ﬁiUuLfﬂUImlmﬂV]ﬁ@l afﬂiqﬂqiﬁ]imLm‘UImLﬂa gnoiIu 0.72+0.01 NFU/AU LLa%Namﬁqﬁaﬂ'@ﬂﬂﬂiaﬁlag
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Design and Build a Prototype of Smart High-density Fish Culture

and Grow Crops on Top System
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Abstract

In the traditional fish farming, which uses up a lot of land, the people that not enough of land
would not be able to become a fish farmer. To provide food security for homes in the city which have
a small area, this research aimed to design and build a high-density fish culture and grow crops on top
system in a confined space. This system designed to establish on the front and the backyard of the
house or condominium with a small area. The system can culture fish at 200-400 fish (200-400 fish/m?)
in the 1000-liter plastic container. On the top of fish tank, the 1-m? plastic container was installed for
planting 14 lettuce per crop. The system works almost fully automatic to provide a convenience to the
farmer who has a city lifestyle that doesn't have much time to take care of it. The automation system
consists of automatic fish feeding, automatic aeration, automatic water exchange, automatic
temperature control, automatic plant lighting, automatic fertilizer distribution system. The automation
system is controlled through Programmable Logic Controller (PLC), display and set-up via Human

machine interface (HMI) touch screen and smart phone.

Keywords: smart farming, high density fish culture, automatic system, microcontroller
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Figure 7 The results of dissolved oxygen control in fish tank of Smart FIVE system
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The Papaya Peel Powder and Pineapple Peel Crude Extract Supplementation

on Feed to Increase the Productivity of Commercial Sea Bass
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*Corresponding author: sudap2515@gmail.com
Abstract

The growth performances of sea bass (Lates calcarifer (Bloch)) fed with feed mixed with
pineapple peel (PA) and papaya peel (PP) in a Recirculating Aquaculture System (RAS) were carried out.
The control feeds were 40% protein for cultured sea bass. There were 4 treatments with 3 replicates.
Four experimental feeds included a control, pineapple juice 5 ml/kg feed (PA), papaya peel 5 g/kg feed
(PP), a combination of 5 ml/kg feed pineapple juice and 5 g/kg feed papaya peel (PP-PA). The experiment
was conducted for 90 days. The results showed that growth performances of sea bass showed that
weight gain, length gain, average daily gain and survival rate were not significantly different (p>0.05). The
cost of PA+PP for sea bass was 81.21 Baht per kilogram. The water quality in this research was within

the recommended levels by aquaculture system

Keywords: sea bass, pineapple peel, papaya peel, growth, Recirculating Aquaculture System (RAS)
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snluiiudl Serfrasndans auvsaas aaugiond awauastnmi felimadesisdutonu warlunseds ud
Wumit,?;uaﬂuﬂaﬁuqaﬁq 98 LWosidus (Kitchapatanaphan, 2019) alunananvesUaingnadinisasuielu
sULUUUaETan wazdautuds sauvislddngueietngdainens iondndulsiinsdanisnetainendly
sUuvurAnfasTlussAumaendidlon wag nsvielusuuuuudssu nsde ud uonTudiuwglinanasingg e
ananuidssdesUainznedunain (Edkaew, 2020) MnaudRiinaiun leinsissuufivanzasenis

desludandud fe szuuihmuden (Recirculating Aquaculture System, RAS) syuuilifunisinizidesdn’

PIALENU NSINELagaRtNuAtes USUnuunNfeenisitlussuutes waziinisinsessuuuivauielndn

D.

1 o

ANuMsUITATAN NG v lmvagaan1sansetiinvesdniuinaonseeznainisiies G9syiliaiunsaiies

v ¢

amﬁﬂumwmmﬁuﬁqﬂéf (Whangchai and Pimpimol, 2018)

v
[ A a

Jaquideiianenisinens W Wasnuzarne waz Wasndulssa Julanmderianlieuluilsfeded

9

Tudunay Fuoulwilusfearisdeslusiuliiilassaieiiidnas vise iliAnauyuveuilednild wWaen
& W a4 & da o = A = ¢ = N ~ o i =
uzazne Wulanmdenaniivsunauin dsludenuvazne Seuleddeslusiuytanis Foni1 vy Jany

wnlungazne wulanslu Tu AU wag wadvu (Chanpeng and Leksawat, n.d.) TUsfleaannildenuzazneain

v
°

Tnan1sunastdenlull ludndiu Waenan:un 19 1:2 Urminaeusuing (Kanasawud et al,, 2001) H9WUI
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fiouledunvudiglunsgeslusiuld Tuvueiifanmdeiisnnudendulsse Wutanudeiianfiviinaun lu
dvesdendulesaiiioulsdlusfeanyiglunisgeslusiuld Sundt Tusiiiaw Fanulavislu 9n Waen e
wag Wnudulesn 31NN15ANYIVeY Jintanavich et al. (2004) wui1 diuvesiodulzsadusunaoulesilusd

a a Y] ) o & i+ a a )
LUFINEN sasaaunululdandudssa FAALAADYINNNITNYAT NUaonNNzazne uay iUaandulyan

I VYa v A

Toulwinaislunisgeslusiuvinlviidedvuimianazdnasinuins 2 sdeunldlunisiiudseansaniasie

Y
1

gogamstunguvedlusiu lusmsdiedisagudmsubesdainsnadandivd Funneulsinliainveunie

v
o

e 2 vfla anansavililanngme tharsemnsivldusylemilauniu fazvilinissaivlnvesualdiuuin

e

v v v 1%
= [ v = o

Au vibinandslunismnzidesUainens gauls wazannuumned fidedaiteuleinnilfonuzazne wazans
annanndulzsanasuadlue1msiudadiusieg WeAnw1n19193ytAulnUeIUa NNl gIn801MSIEsY
a1sndenuzaznatazasannaINIdulesn 5B AN MEIN AYTAU Uag AUUNIINER enauland

WinwasnsideslaraunsaansuyuAwnsuanlnanuuimmilesig
L4 ad
aunInULaLIENS

nsfnwUsganinmnisgeslivesemisnaasmanasiasuanienuzazne uay Whsndulsin
M85 in vitro digestibility

it mainunaBenuazkiunisnsastneneunssnd 200 Tulasins Faimdn wdahld
nszuumsataituluiagfueenlagldds Ether extraction uuy Soxhlet antuidietneilaly deulny
ulwifiataldnnmaiuemsveslainens muanefivanzauis gaungfl way pH luiesufodnis (n
vitro) 135984 (Rungruangsak-Torrissen et al., 2002)
nsAnwINIslasyAUlnuaIlaIngma

nsasgazeing manaaadldewnsdniasuiidvigluresmaadiniunadesanse fusiu o
sering 38-02 Wedldud mifuthevnsmaass sieBuidenuzazne uazdondulzan de3snadall wWaen
Urarne WINBuWie kaaualiiazdun IdwWdenugasne 5 nfurea1ms 1 Alansu LAfaueInisnigiy diu
Waenduuzsmhunualiaziden Wiuamzdla (Crude extract) iluidinluemns lnglddnsndu 5 Taddns
soowns 1 Alandu dil yannansdl 1 gnsermsliaduans (Control) yamaassil 2 gnsensiasuansain
Waonduuzsn 5 fadanssee1ns 1 Alandu (PA) yamaaesdl 3 grsemsiaiuansannidenzazne 5 niuse
913 1 Alan3u (PP) uag yaviaaesil 4 gnsemaiaiuamsudendulzsn 5 fadanssooins 1 Alandu + ang
ndenuzazne 5 nTusieaws 1 Alandu (PA+PP)

an3e1MsiiuNNTRdsusdenduzsn uay Wasnuzaznauds tninsraiamaaaing
InTu1nsesgnso1ms damamsilaszsinuamslavuinisevisUainsme uandy Table 1 wudn Hans

Finsgremsuaineneayngas Ysunalusiueyglueie 39.60+0.34 - 39.97+0.24 Wasiud uarlifiniu
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LANMI9DE9

v o

fdedAymeaia (p>0.05) d1u Usunaanudu 101 aUa Ilues wag NFE fanuunnmaigeendl

Hed1AYN19ana (p<0.05)

Table 1 The proximate composition of experimental diet (¢/100 ¢ dry matter basis)

Parameter (%) Control PA PP PA+PP
Moisture 5.54+0.05° 13.24+0.25° 14.39+0.10° 14.08+0.36"
Ash 13.35+0.02° 12.03+0.18° 11.78+0.04° 11.76+0.06°
Lipid 13.54+1.33° 11.01+0.10%° 9.72+0.18° 9.91+0.13°
Fibre 2.72+0.44° 4.07+0.39% 5.32+0.45° 5.90+0.86°
Protein 39.88+0.23° 39.60+0.34° 39.97+0.24° 39.75+0.49°
Nitrogen Free Extract (NFE) ~ 24.95+1.63" 20.04+0.42° 18.80+0.79° 18.58+0.36°

Each value represents mean + SE. Values in the same row with different superscript letters are significantly different (p<0.05).

N139ANTITRTYLAULA

N15ANEINITIRAT YA UInYeIUaINENe LA gelute RAS 319ULNUNITNAABILUUE Unaen (CRD:

Completely Randomize Design) 4Us¥AN15MAaas 4 YANITNAaRA (Treatment) kiazynn1snaaedl 3 41 lng

Udeggnuaingnavunn 20 nfusefy AAunuILiY 30 AIFBR1519UAT TunsgdeouInadvunn 1x 1x1 WAS

Wuszeziaan 90 Jwihnmsdudadindnuasdudiuuiusaznszds mn 30 Ju Faniswsyiulasazdunu

o ds’
NARDULNUYDIUA MaU

1)

drminUaniiiiatu (Weight gain, %) = (13mﬂ’ﬂﬂmLﬁ'aéuqﬂmsmaaq-ﬁmﬁﬂﬂmLﬁaﬁ'mé{u
naaed)/minuadesudu x 100

msiasydulaedsdetu (ADG, n3u/f) = (ﬁwwﬁfﬂﬂmLﬁa??uqmmsmaaﬂ—ﬁmﬁﬂﬂmLﬁ'aﬁ'm
ANSVAADY)/ILUELININARDY

Usgdnsnmaeslusiulueims (protein efficiency ratio, PER) = SminUanfidiudu/ahmin
Wsfufivaniu

kY

drandnormsitaniu (TR, n3u/60) = uuemmsnamaiivaniu/snnulan
Snsnsiuems (DF1 9% /) = (hwidnevnsiivaniuaasse Tux100)/[(thndnuaEudu
fmﬁﬂﬂmLﬁaguqmmimaaa)/m

Snswaniie (FCR) = thuenvnsivaniu/dhwindardiiiutu

dh3170m (Survival rate, %) = (Frunlanileduganimaaes/surulaidodusiux100
Asiisty = (hwdngu/ahwingauanx100

Wosidudenn = Wnineduzusazaiinueslaix100)/ntindusslal
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10)  funurandadevan 1 Alandu (Um) AunuURandn = AunuAteIsUaI+ARugUAY
11)  dwsaunanaulnusionuyu (Benefit Cost ratio %38 B/C ratio)B/C ratio = :1a1Ua7sie
Alansw/suyunisninuasieilansy
ASAATIZANISEDRA
ﬁw%’agaﬁiaumulé’ AuIuAINITRs YR ulae1eg lWleszinneadd lnedesigianunlsusiu

(ANOVA) 1l 0 n#1A1111Ane19109uias n3maus W3suifisuanuunnaiwesdad sveamsnuug 1ns3s
Tukey’s New Multiple Range test 7iszduauidasiu 95 Wedidud daelusunsu SPSS for window version
11.5

NaN158

HansfinwUssansainnisteslivetemvaasauasidsuINUGenurazne uay WWien
duursa mne3% in vitro digestibility wu31 nsinanuaunsaveseuledainedeizdesormsuainynaunis
dovansanns 4 gas |dnadil leulesidosaslulamsnainuaingns annsadosoimsgas PA TdAdian
sesaaNAD gnse s PP luvaiziignsenns PA+PP uaz 81v3 Control teulesigeslalndifsstu udfianiles
1919115805 PA wag PP (Figure 1A) aAnmanunsavedeulelgeslusfiuaineiuizdosomsveslaineng
wuin teulwsiannuannensanansageslusiulugnsenns PA Iéifian sesawnfo gnseimns PP, Control uas

PA+PP snuansiu (Figure 1B)

600.00 b b A 7.00 b B
F- tei
x ~ £ rotein
2 500.00 W Carbohydrate g 600 b HP
“ 2 a
g £
< 400.00 3 5.00 a
£ o .

5 A0
T 30000 5 £
&£ c
% £ Hoo
4 200.00 a 5
5 :
= a a 2o
£ 1p0.00 =
] . 2 100
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=l =]

0.00 0.00

Control PA PP PA+PP Contral PA ep PA+PE

Figure 1 In vitro carbohydrate and protein digestibility values of experimental diets

nsAn¥INITRIiulavaslaInzne

A miluys RAS MABANIINAREY NABATYEZIIAINITNNABY KATasAMNINIITInTI9Talunsedad
nsluve RAS fddsil gamgiluveideseglurag 22.97+0.90 - 25.84+1.17 esraidoa oy oglutas
7.80+0.15 - 8.20+0.05 USinmeandiaufiazansluih fe1egseming 6.700.34 - 7.63x0.24 fadnfusiodns
druansomslunguretiulasiau fie woulude-lulasiau lulasi-lulasiau wag luwesn-lulasiau wudndian

Tu299 0.40+0.01 - 0.50+0.00, 0.02+0.00 - 0.05+0.02 waz 0.08+0.02 - 0.43+0.08 TAANTUFBANS AIUAIAU
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ludiuvesansemnsiunguneanasasiu deaglutig 0.01+0.00 - 0.06+0.03 dadnsusedng Fanna1nvinis

o w

as9dnlifieuwansegelidedAgnIeada (p>0.05) waLMIZANRBNITNIZEBIER TN

amatasapivln wui dnindifistu Tunnyansvaaes dadad g9 control fid 130.33+1.88
nSusiada Yanaaas PA 1p1 124.98+5.47 nSusief yavaaes PP 1p1 127.23+3.37 nSusiess waz PA+PP i
A1 133.12:4.29 n$usiod Bslaiuansinafiunsadd (p>0.05) Tudwdasisen wuin Isnssengsluyannassd
%0193 PA Wwa PA+PP flen 98.89:1.11 wWosifud lusaisdinmasiapivlniadosetu Tuganaassilienms

PA+PP fiA1gean fio 1.1120.04 n3useiu wae dnsnsideuemsiiuile lugannassdiliens PA+PP Jen

'
[J

Afige WAy 1.27+0.03 FelaiunneegnedidediAgnieads (p>0.05) Wiy Ussdnsainvaalusiulu
21NIYNENT YT mnsiiuianun wag §n5In1siue1ms vesdanenenlviomnsmnngnsliiininuunneig

AuN19an@ (p>0.05) (Table 2)

Table 2 Growth performance of sea bass fed with experimental diet

Treatment
Parameter
Control PA PP PA+PP
Weight gain (g/fish) 130.33+1.88° 124.98+5.47° 127.23+3.37° 133.12+4.29°
ADG (g¢/fish/day) 1.09+0.02° 1.04+0.05° 1.06+0.03° 1.11+0.04°
FCR 1.33+0.03° 1.35+0.06° 1.41+0.08° 1.27+0.03°
FCE 75.57+1.49° 74.15+3.41° 71.35+4.19° 78.94+1.97°
Survival rate (%) 96.67+1.93° 98.89+1.11° 93.33+3.33° 98.89+1.11°
PER 3.10+0.04° 2.97+0.31° 3.02+0.08° 3.16+0.107
TFI (g) 172.55+0.04° 168.58+1.91° 179.01+6.17° 168.58+1.91°
DFI (%/day) 0.96+0.02° 0.98+0.03? 1.02+0.05° 0.93+0.02°

Each value represents mean + SE. Values in the same row with different superscript letters are significantly different (p<0.05).

[

= = a a = & o v o 3 o o a8 X i i
Wisuiguuszansamnsivasuemsiumindudmdniiisduvesdanenslundazndunaaes
oA o a =~ o o ] Aa S o oa X = =~ a a = =

wud Swnldulvlufiemafeniu fe nduneaesiumndindugiiiagn slivssdnsamnsiisuwe st
) o Y | gy =~ a a A - S - = RS o A
Umtingaduieniu nauilienms PA+PP Tuszaniamnisiisuemsiludmiingsiign Jsdemalmimedny
wnduluvainguilgeiianduiediu waznafiuanidasnadasivlaifiuemisnga Control, PA wag PP
(Figure 2)
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Figure 2 The relationship between weight gain and Feed conversion ratio of sea bass fed with

experimental diet

ALATEINTBsUAINEIITIAEIRIEe I 4 gus Ut Uangweiidieadaseing PA+PP fidnseen
LazlAwMADgefian Windu 52.37+48 52 Wedldud uazunnsnsediiddfamnaaii (p<0.05) luvaidl g
vouflouareTornigluresuailidosdeeims control fegefian Ao 51.88+1.14 wesifud uazunnsing
g ailfadiey (p<0.05) fuatnznailidesdasanms PA+PP ludiuvesrrdailsu nuih Uarnsnaildsedae

a o

91913 PA Uae PP fifngs wildimnuwansnanieadifiiuynyanismeass (p>0.05) (Table3)

Table 3 Fish carcass and hepatosomatic index (HSI) of sea bass fed with experimental diet

Treatment
Parameter
Control PA PP PA+PP
Bone and waste (%) 48.12+1.15®  46.75+0.71° 50.52+0.86%°  52.37+48.52°
Edible flesh (%) 51.88+1.14%°  5325+0.711° 49.48+0.86°  47.63+1.49°
Hepato Somatic Index (%) 1.50+0.08° 1.72+0.12° 1.72+0.91° 1.52+0.13°

Each value represents mean + SE. Values in the same row with different superscript letters are significantly different (p<0.05).

y £
AUNUNITIABIUAN

PNMINARDIATIL WUl FunuNandavestangwsiifedlussuy RAS luldaggnsemsauduganis
naaes deail 301115 Control 811115 PA 811113 PP Wag 81M15 PA+PP ddumu sail 84.28, 85.92, 89.05

wag 81.21 umseilansu Fawuindunuildifaalunisifesdainsng Ao 81913 PA+PP diudndiunanauuny
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sorunu WU Tugnsemis Control 811115 PA 811115 PP Uag 11115 PA+PP didndau fsil 1.54, 1.51, 1.46

wag 1.60 Fanundadiuninanauunugegn fie Uaingneilifesigamns PA+PP
A0130iNaN1TITY

nsAnwmaTesnnaiuasInUdonuraznauasondulzaniilafiunandnuasUaneneiidedu
svuudvyudou RAS Taeldudenduvzsn waz wWaenuzaznaindeuluoms 4 yannaes wan1sdne
anuausavesaulesigesnslulawmsnuasTusiulugnsewni 4 gs wuidnoulsddesasTulainsmainuan
ngnsansnsagenemsgns PA lidian druteulesigeslusiuanuaingneanunsadesemsgns PA lfiign
Feismstiduiimsihianldaienisal vie wuunltuvesiaghvewnsiides|dd Ssaenndosiunsfinwves
Thongprajukaew et al. (2013) la@Anw1n151435n13 In Vitro digestibility Lﬁaﬁ’mﬁaﬂ’?ﬁlqﬁummiﬁﬁ@mmwﬁ
udhnaiisgasensiinzauiuUafnfifiotguazmauaneneiu wagdanuinisnig in Vitro digestibility
annsatnllunsesieaeunisuiuusnanmuesemsdsaguiiniunssuiunsih il assaiswedusiu
wazanflulamsndsundas vilildgnsensiifinuamidaguinisageduléde (Thongprajukaew et al.,
2011) warBnsAnwdifumamildunisnaseuaunmussingiuewnsiimngausomaiasyiulnves
dnfthlutheTouasmaiiunnsaiuldde

nsigivlnvesainensiiidsadasemaunndneiu 4 gas Tuseuy RAS Wuan 90 Fu nut
dminAiiutu Aanueiiudy mMsasyiulaadsnety Snssen wardnsnsddsuetmsiduile
laiunnsinaiunsaia (p>0.05) wazdloissuiieulsrans ammsiasuemsdudhminfuiminfdistue
Uangnsluusanguvaaes wuirdunliiluluiiemaioitu wenguitldsuommspA+pp Smiinifutuly
Uangwegeian denansaiivlavesdangndiiaenadesiunis@nwiamansalunisdesldlunasa
naaos Fueulesidesennsanlaingmsannsagosgnsormsiinauiudendulsalddiian 9nauaain
ndsuioradennan danmaduladudedimavdneuleideslusiusanulue Torzdosamsldas 3
daabianunsagesormsiunaulusiulan wavluemis PA+PP ddiuveneuledvisgeslunguveslusiiiau
warU Uiy fﬁaﬁﬂﬁmmm’astmﬂ‘uqmﬂ% wazihlilanasyiulalaadedu msAnvives sun et
al. (2016) wudneulzsllusiealudulzsauaruzaznaluganise Tusuuuvveseuledlusiiau uag Yl 4
USunaeuledlusfieatidngs Jagnianldlugnavnssuomnslugvuuvemsiasy luvaeidedduilnuidy

a

v o | a a Aa a 9 o 1
Mmﬂmulﬁm LaanULﬁa@ﬂqﬂNaNaG]Lfﬁﬂmﬁ/]llLaut%iﬁﬂﬁmLaaﬁJq%ﬁIUﬂqiﬂﬁ ‘U‘Uiﬂﬂmﬂ’lwﬁuanmﬂﬂumﬁﬁﬂw

q
v

Arungamol et al. (2018) WauAunMvesingiuemislinay meisnmsmdnudadimdsstuindudsse lu

Fn51du 1:2 1Wuwan 90 ud wanhluldnauwnudantuluansems NANIINAABINUIINAADNNA DI ONL DE

Y
v

wdaansaununvatvuls 25 Wesidud TnglufinadunisiaSaduln d@au Plaipetch (2014) wuinUaniuiiedl

nsldusglenianasemstunguasiulawmsalasi uazldasianslulawmsaiu 20 wWesidus dwiu Tugn s
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amnsidealainzneddliasiianslulamsnaniu 20 wWesidud annmenuesainens wudl Yansweilies

'
=

A7881M15 PA+PP dAnseqnuaziavindogeign uidiuvauiauazaivizniglureiua1iaenigemns

q

Y '
= 1

Control fifingefign wazAdvldunuIUaIngmaiesiee1ms Control dANeaiian BeAAMAINYINYBIUAN

q

a U s

Gﬁuagjﬁuawﬁué AUNN 218 karyuInMvesUan LLazuaﬂmﬂﬁé’ﬁuasjﬁ’uawzﬂﬁmiywuq%ﬂﬁaEJ (Paltenea
et al., 2007)

Fununandnveslaineweiidsslussuy RAS wudifunugnsens PA+PP ffuvusiiige a0
81.21 unseilanty wardidndunanouunusadunu vy 1.60 FadeFsufisuiuniandsaves
Wechakama et al. (2012) wuirdimaidsslutefuilivandauazemsdiiagy Sfununisides wiiu 69

WAz 30 UmBAlansy wazldndIuranauLNULYINAY 2.0 uae 7.3 Fellnanauwnugeninisiiesuszuui

VYUREUUN

#3UNan1573Y
msAnwMaasivlnvesUaingng MassmigosuanUdondulssn 5 1Wasidus (PA) 91mswaw
Waenurazne 5 wWesidud (PP) uazilfenuzazne 5 Wesidud nauudendulzsn 5 Wesidud wWisuieuiu
yaauAx (Control) Tuszuudmyuisu Inedeslanduiai 90 Ju nan1snaaesnudn Yarnzwaduming
WNTY ANEITTNTY N1sesyiulawaenaty dnsisen luunnd1aneada lungaveass (p>0.05) uax

(Y] v

o a , & | i aa 1% \ a
27MI1N15WAIUDIMTIUULUD vLiJiJﬂ’ﬂ@JLLG]ﬂG]NV]’NﬁﬂquV!ﬂ?gﬂﬂﬂaaﬂ (p>005) ANIYLYUNUY @unlm’lima(ﬂ‘ﬂa’l

< v

NYIINUI ansensiinauilionuzasne 5 wWesidud uazwiondulesa 5 Wesidud Tduvu 81.21 unse

o

Alanu wazildndiunanauwnusionuyu iy 1.60
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sgaulushunuaneaslussdmsuayuiauanwansitu (Neolissochilus stracheyi) 18dau

Optimum Dietary Protein Levels for Brook Trout (Neolissochilus stracheyi) Fingerlings

FUTE waf” wazaduun gassasnyg
Thapanee Pholdee” and Apinun Suvarnaraksha
anwmeluladmsusvasuaznineansmai aninendewld Wedml 50290

Faculty of Fisheries Technology and Aquatic Resources, Maejo University, Chiang Mai, Thailand 50290

*Corresponding author: pondeeloei@gmail.com

Abstract

The experiment on optimum protein level for Brook Trout ( Neolissochilus stracheyi) fingerling
was conducted by using 4 formulated diets containing protein levels from 26, 28, 30 and 40%. The diets
were three times daily satiated feeds along 30 days to fish (body weight of 0.16+0.17 ¢ and total length
of 2.60+0.26 cm) kept in glass aquaria (30x60x40 cm) at a stocking rate 100 fish per aquaria. The result
showed the averages final length of the fishes fed 40% dietary protein. The length of fish was 0.43+0.18
and survival rate was 95.66+1.15 percentage. The study concluded that the 40% protein diet was

optimum for promoting growth performances of fingerling Brook Trout.

Keywords: brook trout, protein levels, diet
UNANYD

nsfnwseRulUsAumnzaluovnsdmiulamarsivseu Tnglvemsnaassiilusiu 4 sefu e
26,28, 30 uay 40 Wosidus eyviavamarsfiutivdniEudu 0.16+0.17 nu Aue1ads 2.6+0.26
\wuFUAS N1snaaedlugnszanauin 30x60x40 Y. MESATIANUNUININ 2 7/8nT 911U 100 mseg T
o1n3iuay 3 afeud ndseyuiaUamanadiseimmaaes 30 Ju nansAnwmudl Uamanafieyuiadie
osnfiseAulUsAu 40 Wesidud faugriededariewindu 0.43:0.18 fAnnninnyanimeaes
(p<0.05) wardisnsnmsenmewindu 95.66 Wesius anmsvaassiinisldemsiissaulusiiu 40 Weddus

wnganiunseyuIagnuamalviveeu

AdAy:  Uamawiiu seaulusiiu 913
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'
(Y]

Uamaa (Neolissochilus stracheyi (Day 1871)) fideansiayin Brook Trout fidnwaueiialufesias
Aouthanay nsslnsarsiiveuay SuEnlunsntn vsnauAluEsiuuann uwiunlsfiyainuensen
pundsduiituasuiiuantats 8-9 fu fuasuiien Augeviisvesaiundsgeuluiindanisdiuly
(Suvarnaraksha, 2016) Uamaadutanfievegsamiudugs wumussns uasinniifnssuatilvauss v3e
fusnmunseuathils unsnszaemlulusouedens Tusendedld quiluwessamalng memeumieves
VYA LLazﬁum%W (Smith, 1945; Vidthayanon et al., 1997; Kottellat, 2001; Suvarnaraksha et al., 2004,
Suvarnaraksha et al., 2010) lagaualnggaiini11e17 90 wudiuns lngundnuauin 30-40 WURAT
(Suvarnaraksha, 2016)

Uamadslinnudidgnisinuasegianiyarigs lnsanznisdeeenludussimaniadeniaing

Y

Foanslusziugs smsdugsiansvieniien duanamsny Snssdaduiifienlunsuilnadosnnuamans
fsanin anunsoianUsznevonmslivareeiin ludaduiimsdaasulilimamezidsanniuiionsuaues
ANUABINTTVRIUILAA widsmalsrautlymidosnisides desndesinvesanmuandon e1ms saustae
wsitug Adsfiamududanieggedsindudesinamieninitelhifuvandsaduidoasuaniou (Tor
putitora) ¥83 Akhtar et al. (2013) TasuandildlunisAnwfugnuarguusniildinainnssauiissaniiivie
wiiugansTsund FefulsfomnBmsfivansauignamzitsadanisdrely lulssmalnedmaneie
WNeLa saUannaleiiy (Unsrisong and Tiencharoen, 1997) warWauAowlosd s peseruTUsAuT s ay
dwsudaniminBudy 0.18 n3u wudsedulsAudvhlilaniddnsinmseiyduindinnzgeande 46.35
Wesidud (Soonthomvipat and Pornsopin, 2007) Tudauwesuanieu Tor putitora aua 1.09 nSu wuin

@

91 sNdszAulUIAUNMLIZauRaNITTeRULRAD 40% (Hossain et al., 2002) waziilasainwulgmilugis

[

= a 2 aa a a o a{' = U oo w1
ayUIaAelaINaNiuIUIAENNdenIIN1sas A uledn a1servsimuizaudadudadedrdysionts
wigiulavasUarsinisiduduaeiugundudandanradimsuanudululalunisinizidean il

Usgdninmlaenn NillomsuazgasenmidedinunimuazegluseauvingausaninuieinsvesUaina

v A

dAryAelusiu Mduunamdsnundlglunisasydulavirlaidimdnuazauini

£

Jooou @1501115AINN

e ).

A v =

YUNDABINSANENSEAULUSAUMLNZALNE 1S UUa INa19 880U

2)

Wady Felavinisveass
¢ ad
aunInULaZIENS

1. ASHASYUFNIUNBATENINAADY
o v a a wa a Y - a Y] %
nsnaaeensildaniuneImsufianis ausmalulagnisussusasning1nsniadl urnIng1duwly

Tngnaaedlugnszanuuin 30x60x40 WwuRuAs 31uIU 12 § Wainldsezauas 28 wufiuns Andud3unsi
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50.4 dn3 WonAmeUuauriuiivgie gnuainad 8y 60-90 Ju (nmsigiudniaesludgnszan) lnud

unlndifgaiu Aeflumiliniede 0.16+0.174 n3u uaviaueniady 2.60+0.261 Wwufns Uilamaidlda
Tug dag 100 ¢ AnAruvwiuld 2 §/aas TagldvinisiinUanliuagiinliemsidiailussesiaan 7 Juneu

Y

nsneaedieaanudueg Lazandunmmeasdlugseziian 30 Tu

2. UWNUNISNARADY
HHUNITNABDWUVFURADA (Completely Randomized Design, CRD) AMYuAdYUIaA1881115N

seaulUsAuwaneneiy 4 seau (Insvnaes: Treatment) seduaz 3 91 (Replication) 5318 12 nilenaaes

2e
=D

gansnaaesil 1 (T1) ewnsisindiasy sesulusiu 40%
gansMAaesi 2 (T2) Uantu 40%:51aziden 35%:Tunseiiu 15%:aswmile 10% seaulusiu 30%
gansMAaesil 3 (T3) Uantu 30%:51aziden 45%:Tunseiiu 15%:aswmile 10% seaulusiu 28%

YanIInaRaTl 4 (T4) Uatu 28%:$1asiden 47% lunseiu 15%:aaimilen 10% sedulusiu 26%

3. NNSASENBINNTNAADY

(% a

NINANDIMTNAADUTUNITNTIUDIMITASURINADANITNAABILABISUANNNTTI TN TR DAUAILERN T

9 Y

a '

fewiadld waiusyana 30 Wesiduivesimine1s wawinn1sHaNAIeLAIHEND IS ITIRgAUAS 959

9

Wudlawermudunan 15 uiil anduihundadinsernias Mincer Funtwiuiniisaunn 2.0 Tadwuns dea

~ % = Y o A d' a = o =
DIMTNAULNDITUNHAIIUTOU 15 UM LLa'Ju’]IUaUV]@J@UV]QfUV{]ﬂJ 60 DNANLYALY YA STYLLIAN 12 GU']IIIQ N

dnniuldgenanafinUandn ivlugidunfiangll 4 ssrwadea wedilldlunmeaswiely

4. NSINNITNAABY

Temsiisiszaulusiiu 40, 30, 28 uax 26 Wosud Yuay 3 afs Tuaan 09.00 u. 13.00 u. uay
17.00 u. Tnnslemsludng 3-5 wWesibudvasdming wdndudszana 30 wiit Taisersgeuey
gwnsfivanfumde Wethludamtinmusmaminemsiivaiiu wdwhnsusinanildiissauwigy i

-

mstsimdnratomslustazaSuarduinnnuevesan 25 fhied uazaTIvuTUNdaWiIReTuTin
nsLsYLAULe

nnggundmntu Tnsguvniveni uazareendiauiiazatslut fannunaidszana
09.00 u. feirdesileTneendiauiiazaredsie YsI fu 550A dudmelinis lulnin lunm Ansied eniind

ATASINABANISNNADY (Duangsawat and Somsiri, 1985).
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5. maivliasedeyanain
dleduann1snaaes Undeyanliundnsginan1sneuauesvelaInaIrivgeusee M Aaeeell
5.1 onsnstaseiuladwng (Specific Growth Rate; SGR) (\Uasidus/Ju)

= 100 x ((n dhniinuadieduganisnaaed- n intinuadlaisunisnaass)

Srunuuiivaass
5.2 9351790 (Survival) %
= (ﬁi’ﬂmuﬂa%ﬁaéuqﬂmsmam / Srnuvandleizudunismaass) x 100
5.3 §asnsuaniiie (FCR)
- Ywinwesonmsiivaniiu / dhuinuanidfiatu
thifeyalulinszsinisadia TasTinsizsinnuuususiu (ANOVA) tilefnwianuuandiaueusiaz v
s nduUSsudisureasveanmus Tngisues Duncan’s test isvduaandesiu 95 % TneldTusunsy

ﬁﬁﬁﬂg‘d SPSS for Window Version 11.0
NaN15398

1. MslaseyAule
1.1 51%ﬁﬂLQ§8§jﬂﬁ’lEJ (Average final weight)
dofuganismaass nuidanivminaeiieiadsvosganisnaaoed 1, 2, 3 uag 4 Wiy
0.70+0.43, 0.680.12, 0.820.06 ka 0.72+0.03 31 AUAWU v dineineadd wuin Uailidsedne
osTidsyrulushuuanseiuii 4 gns (p>0.05) (Table 1)

1.2 ANUEIREYanTNe (average final length)

&

dloAuganisnaass wuiUandiauenaniinendsvesanismaaesi 1 Wadiaauasilotn
Ansgineadn wuh Uariideseemmsiifssdulusiy 40 wosidust Wendifigasinty 0.43£0.18 503983
IeuAgansmaaesl 3, 4 uag 2 Sy 0.29£0.02, 0.27£0.03 uay 0.24+0.02 M (p>0.05) (Table 1)
13 twindisdusety (Daily weight gain)
dleduganismanes wuhthwinfiiutusefuvesatlugmanasesii 1, 2, 3 uaz 4 Wiy
0.012+0.03, 0.008+0.01, 0.010+0.01 Lag 0.009+0.01 Hadn3useIU MUAIAU dlerhuniasgvivneada wuin
UanfiAssasemsiitissdulusiuwnnsatusis 4 gns (p>0.05) (Table 1)
14 pnugniuduse T (Daily length gain)
Soduaananeaes nuiimnusfindudeuresUanlugansvaaesdl 1, 2, 3 uag 4 Wiy
0.027+0.01, 0.023+0.04, 0.027:0.02 uar 0.024+0.01 Lwufitums Ay WeuAesiwineada wui

Uaiideemee i siidsyaulusauuansaiuia 4 gns (p>0.05) (Table 1)
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1.5 dnsinsiaseuladnig (Specific Growth Rate, SGR)
leduganismanes nud1 vaniidammsatiulndunzresanisnaaesd 4 ua 3 Tiadiian
Wiy 4.00820.19 way 3.96620.06 Wosiudsotu mudiu sesaunldiyanisasesil 1 wag 2 Sauvindu
3.414+1.08 uay 3.221+0.41 Wesfunratu auaau (p>0.05) (Table 1)
2. 9MIIN15MBM1S (Feed Rate, FR)

SloAuannismaans nuidnnsiuemsvesgamvaned 1 WeAfgauazidetuniinsesing
afii wuanflidssdsensiiisedulusiiu 40 wWedidust WiadTigawity 4.28+0.64 Wedidust sesasun
lﬁLLdsqﬂmwmamﬁ 3,2 WAy 4 TAAU 4.82+0.41, 4.73+0.45 WAz 5.36+0.59 LWUasL3 U A1uaIfU
(p>0.05) (Table 1)

3. $mmsuaniiie (Feed Conversion Ratio, FCR)

dofuganimnass wudndnmnisuanidovesyanismaassd 1,2, 3 war 4 Wiy 1.44+0.38,
1.59+0.15, 1.3620.11 Wag 1.50+0.23 Ay leuniinseinieadd nuiwanfidssisomsiissdy
Tushuunnsnsiusia 4 gns (p>0.05) (Table 1)

4. 9RIITONANY
Lﬁ'aﬁyuqmmimaaﬂ ‘wm'wa’vmwmiiamaammi‘mmaaaﬁ 1,2,3 way 4 tM1AU 95.66+1.15,

94.33+0.57, 94.33+1.15 waz 95.33+1.15 Wasidud a1ua1su W11 IAs12y¥niea@dsn wuin Yanfiaeasne

ansifisedulusiuuansnaiuii 4 gns (p>0.05) (Table 1)

Table 1 Growth performance and feed utilization efficiency of fish fed experimental diets

Growth performance Protein 40%  Protein 30%  Protein 28% Protein 26%
1. Average final length (cm) 0.43+0.18° 0.24+0.02° 0.29+0.02° 0.27+0.03°
2. Average final weight (g) 0.70+0.43° 0.68+0.12° 0.82+0.06° 0.72+0.03°
3. Daily weight gain 0.012+0.03°  0.008+0.01°  0.010+0.01**  0.009+0.01*
4. Daily length gain 0.027+0.01*  0.023+0.04°  0.027+0.02° 0.024+0.01°
5. Specific growth rate 3.414+1.08°  3.221+0.41°  3.966+0.06° 4.008+0.19°
6. Survival rate (%) 95.66+1.15°  94.33x0.57°  94.33+1.15°  9533%1.15%
7. Feed conversion ratios (FCR) 1.44+0.38% 1.59+0.15° 1.36+0.11° 1.50+0.23%
8. Feed rate (%) 4.28+0.64° 4.73+0.45° 4.82+0.41° 5.36+0.59°

Row means with common superscripts are not significantly different) (P>0.05)
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5. AunMLIEINNITMAGed

AMNINTTEIINITABIUa AR IR ST s AT AUty 4 sedu Husreznatuy 30 Tu
WU U'%mmaaﬂ%muﬁazmsﬁﬂﬁmagﬂuﬁd’m 4.80-8.88 fadnsusedns mnulunsannadaeglugae 7.12-
8.60 qmmqﬁmmﬁwﬁﬁhagj’lmﬁq 20.55-32.67 DA NvaLT L ﬂ'wmLLGﬁaﬁazmsﬂuﬁwﬁma&ﬂw&N 0.118-0.190
n3usedng warArlnindaregluyae 207-314 lulasdwuddowuiiung Awexludodaragluyae 0.064-

0.186 fiadinsusindng uazArlulnsveglugig 0.420-1.159 dadniuseding (Table 2)

Table 2 Water quality in glass tank of brook trout fingerlings fed different protein levels.

Water quality Protein 40% Protein 30%  Protein 28%  Protein 26%

1. Temperature (°C) 20.56-24.29 20.55-27.88 20.34-32.67 20.41-24.35
2. pH 7.51-8.39 7.35-8.32 7.12-8.57 7.40-8.60
3. Dissolved oxygen (mg/L) 5.12-8.70 5.26-8.88 5.26-8.3 4.80-8.70
4. Dissolved oxygen (%) 59.5-96.7 62.4-98.3 57.7-95.5 54.8-99.7
5. Oxidation-Reduction 24.6-174.7 37.5-197.2 23.6-193.1 20.1-189.3
Potential (ORP)
6. Salinity (%) 0.11-0.14 0.13-0.14 0.12-0.15 0.12-0.14
7. Total dissolved solid (g/L) 0.121-0.185 0.161-0.187 0.172-0.182 0.118-0.190
8. Conductivity (uS/cm?) 271-300 270-304 270-303 207-314
9. Respiration (MQ/cm) 0.003-0.004 0.003-0.004 0.003-0.004 0.003-0.004
10.Ammonia (mg/l) 0.066-0.186 0.078-0.133 0.064-0.137 0.105-0.150
11.Nitrate (mg/l) 0.420-0.885 0.453-0.785 0.453-1.159 0.499-0.808
I9150INANITINY

nsnARetayUIgNUaaINsEeYiugau 81y 60-90 Ju lngldenmsnilseaulusiuunneeiu Ao sedu
TUsfiu 40, 30, 28 waz 26 v AasiduiiminiFuduads 0.16+0.17 N3N ANENIFUAUREY 2.605+0.261

& a

wudlms Wuna 30 Yu wuinvamansisgeuiieyuiasisemsdniaguiifiszaulusiu 40 Wesidud &
st udetu (nfu/fu) wniigaiafu 0.012+0.01 wufiung wagliwandrstuganismaaeady
aonndesfuTenunndssamailuszeziaan 14 §Uavi (Soonthornvipat and Pomsopin, 2007) agn1s
Fesanisuiidsvesnainisides 60 Tu (Muchlisin et al., 2017) fnsiadaduledh Wesdudlusivluoms
nareuAstamainasonsalyiivln denndesfun1ssienuves Hossain et al. (2002) inaaeuidssian

ey Tor putitora Taglienmsiidsyaulusauunnanenuluaig 20 89 50% Umdnisusuadsussvaiiisu
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WU 1.09+0.002 NSU wan1sEnwInuIUImUniNTuLa ensInsasyAUlnT NI (SGR % sodu) vesuan
Wad usudaduid ennududuvesdusfuluemsiiadwdu 40% wazdaenndaesiun1TMAaDIvea

Soonthornvipat and Pornsopin (2007) Tutaiwais (Neolissochilus stracheyi) U UAY 0.18+0.01 N¥u

v

Tneldo1msniseaulusausnaiu 5 seau As 35, 40, 45, 50 way 55 wWasidus wuinUaliiasemieainis 45

&

waz 50 Wesidud fumindaade dwindiiuduseiu tagdnsinmsasguladinig unnansiuegieladive

(%

gedAnn19ada (p>0.05) waviliettayadnsiniswsgduladmizlumanuduiusivszdulusiuluems

I (% a

WU seiulusuluenmsn 46.35 Wesidud Wussaulusfunvihlivailagnsnisasyduladinizgedian

o

o [y

A9AAABINUSIEIIUVBY Muchlisin et al. (2017) NUseiuseaulusauluasiwmuzaunand nsulalieu

q

(Tor tambra) ANSANYININNITNAAIUIMNTALSERUTUTAURNTUAD 20, 25 way 30 LWasuius Tre1unshu

S <

Shs1dau 3 Wesidud venhmindituaraesndaiunan 60 Ju wuhsesulusiud 30 Wesidus luomnsiing
AoN1sasLAUle eg1slidediAy uwalidnanednsin1ssen (p>0.05) LaraanAaoItuTIBIUBY Ng et al.
(2008) fvuanudosnslusAufivszanfigadvsu Tor tambroides 30 - 50 Wesidusd luszozinan 8
#Unvi wuilseansammaalyiiulauagsnsnisidasuomsi igaisedulusiu 48 wWesidust wagmnd
nsiusinalusiuiinnniuensszdwadonisiasaivinfianas (Soonthomvipat and Pornsopin, 2007)
dunsllunseduluomsuaniidadanlaiiu 20 wWesidus wanavdmiunsidssua (Nalinanon and
Lerdsuwan. 2018) Tnsmavaassnssildluuiunn 15 Wodifud uenanlunssiuudamsldaminedlsaun
inUszannmnisiesaiulaues Neolissochilus hexagonolepis TuuSunaudildl 5 wWesidus (Sarma and Jha,
2010) udnmadenlumsuiugnsomsdmiungulamanluadiely
aummiadenasansmaaofienlndidssiuundsiinutainanslusssund fedreglutedfian
wanzausensisiTinvesdniiiniud Duangsawat (1987) fisresmly @mm‘wﬁﬁwdwmswmaaqﬂ%ﬁ?ﬁiﬁ

ANARDINITLITYLAULALAL §RI1TDANETDIUAINAI

#3UNan157Y

a A

AsAnwseaulUshunwnsadlue s msuuainalvuiadn (Neolissochilus stracheyi) lagla
eMsnaafilUsiu 4 seau fe 26, 28, 30 way 40 Weasfun nuin Yamansiiasdeemnsitsesulusiu
40 Wesliud finnmeiadogavine Wiy 0.43:0.18 Wwufluas TAN1NATWNYANITNAGDS (p<0.05) Lawi]
Sasnseamewifu 95.66 Weddud mnmsvaassinisldonmsiisssulusiu 40 Wedidus wanzauiunns

auUIagNUaImaIiveau
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LLazﬁﬂJa\‘lﬁx‘iﬁ'ﬂuﬂS’m (Macrobrachium rosenbergii) Mé’\‘imnﬁ’]’sjﬂ
Effect of Carotenoid from Dried Chili Spur Pepper (Capsicum annuum)
on Growth Performance and Pigmentation in Cooked Giant Freshwater Prawn

(Macrobrachium rosenbergii)

daned edwsUsEiv* s dewden duaansu ne@snY wazdsiay UaA3
Siripong Wongphonprateep*, Singharach Paineam, Abdulkareem Kasirak and Suradech Buasri
AVIVYIANEATNITNEAT ABZLNEATAENT NNIeduwalulasvusnar3idy uasAIsIINTIY 80110
Department of Agricultural science, Faculty of Agriculture, Rajamangala University of Technology Srivijaya
Nakhon Si Thammarat Campus, Thailand 80110

*Corresponding author: siripong.w@rmutsv.ac.th

Abstract

Consumers are already making decisions based on the weight and freshness of aquatic animals,
especially shrimps, the body color of shrimps is also used to indicate the quality. This research was a
preliminary study on the cheap plant materials, extracts of carotenoids from chili spur pepper. with
objectives to enhancing fresh prawn color to make a redness color than usual to increase the value of
the product. Three types of chilli peppers, Korean chilli, chilli spur pepper and Guinea pepper, were
extracted with ethyl alcohol 99.99% by maceration method. The crude extract were measured with
ultraviolet (UV) spectrophotometric method for identified type of carotenoid and total carotenoid
contents. The amount of extracted carotenoids, was found that chili spur pepper had the right amount
of substance to be used as a fresh prawn color enhancer. Extract carotenoid was loaded into these
microcapsules by embedding in alginate gel and coated with diet at the ratio of 0, 25 and 50 mg/kg, it
was found that the chilli extracts affected the shrimp flesh after cooked to have a reddish color than
the control (p<0.05), conversely the prawns were fed with 50 mg/kg carotenoids, the survival rate was
lower than the other trials. The composition of shrimp obtained from chili spur pepper carotenoids was

capable of converting 3-carotene to other derivatives.

Keywords: carotenoid, chili spur pepper, giant freshwater prawn, skin pigmentation, color enhancing
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Huilaadnlinisdndulaifenanniiminuaranuanvesdniun lnganeddeuldvesdddd

¥
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Wevenisnannladnnimids sAdedilunsfinvitesiulunmsihasadaualsfivesdainniniifisnagn

9
v

Y A ANy v A g vaaa v ' ad a s vew X = Y a v
wldiiivdnemunsuielvidldnuaadutundundiiveriugarduinligadu lned@nwinislininausie laun
WINNME NINTFHAS wagn3nIvy afdnene Ethyl alcohol 99.99% 878 Maceration thansaianeuilaly

i & A o a = ¢ a = ¢ A o vy a4 v =
Wqﬂ’]ﬂ’]'ﬁ@jﬂﬂau%aﬂ LW@QWLLUﬂ%u@m@ﬂLLﬂIiWU@EJﬂ LLagﬂﬁuqmaqiuﬂiﬁwu@ﬁ@i?umaﬂ@‘l@ ‘WUNWiﬂ‘UﬂWLLW@J

a a

anumnzaslunsldiduansisaddsinunsa fahasateneuiiadaldilusndviulalasuaugaieien
ndadiunuazindoussusT I 0, 25 waz 50 un./nn. wuirasatnanwinyilsifmdsfugndanida
nigaRIUAY (p<0.05) udlsidsnasiadnsinmsiaiadulavesia (p>0.05) uslunguiildsuualsituess 50 un/
nn. f8amnissenmefidiniganisaasidun lnefaildsuualsiivesdanniniauansoasuaslungy

R-carotene lUilueniusduqla

ArdnAgy:  wAlsiiueed wWInThuas Aenunsn @00 nsuiud

fafunsu (Macrobrachium rosenbergii) \udniuniiguilnaiianudesnisuilnavesnaiai
meludsemanazsitssenaludunamnn Taed wa. 2563 dusunanisdsesnieiunsulusaialan Usuu
1,437 ¢ ﬁmﬁuyjam 176.5 81uum (Department of International Trade Promotion, 2021) Tag Sonthiruth
(2020) SreuINandnvesfsinunswluuszmelng luried 2560-2563 TU3una 20,902-22,257 fu Andu
yae 5,023-5,171 f1UUm LL&iﬁLLuﬂﬁmaﬂﬂmﬁaﬂmLﬂiuﬁmﬁuﬁuﬁwmwmﬁuq Tneogadsluaniunisallsa

v a v

sEUIAlAIA-19 Nudsdunan vlrnianiasgdesdnnanssunsedunisuslaalulssimaliowiseon U1

9

0%

Wi eafuTIaweEntiuas (Capsicum annuum) Asawunisiuniuvessadosaninisudaldiedy
Uszina wagdunilaindiinainsalseme wu Suide Ju uazlouans desannidunuiignniiniswdnlu
Uszinet Tnelull 2562 Uszmalnefinanaan3ntauns 26,384 fu (Anonymous, 2020) Tneaaulnajialdly
PRANNTIUDWNT NinHiAmAmM e MIsIasanEIndiue wardndudluusunugs weeddlanslunduveuals
Fusssinulunaniniiudie Tneflusunavewalsivess s ag/lugas 1,500-2,500 un./nn. (Yanar et al.,
2016) lmaed Capsanthin, Capsorubin, Canthaxanthin, Cryptoxanthin, Zeaxanthin kag Lutein vu
aeAUsvnau Taeil Capsanthin waz Capsorubin uasUsyneundn (Fusdosas 30 vecUSinaualsfiuess
sy (Cantrill, 2013) FefinmsAnunisldasatinanndnsedafiiinseg Lﬁal,ﬁmﬂamﬁaﬁiumsﬁﬂm
294 Arredondo-Figueroa et al. (2008) lalwansarin Oleoresin 6.5% anwsnwas (Capsicum annuum) Tuns

Lﬁ"adﬁ:ﬂ“un (Litopenaeus vannamei) 414338983 Ingle De La Mora et al. (2006) laa1saia Oleoresin 910
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Red chilli (Capsicum annuum) Tuu3una 80-120 mg /kg warlun1s@nuives Yanar et al. (2016) laldans
afinnwsn (Capsicum annuum) 0.5, 2 and 4.4% lunsiiesuansuluiing FaduuslinamuAmnINUesd
dndu wonandludagiunuindnsiiaisadnainninluldlunvdueisieg Weswndduazsamanidu

wnanwal e?fqﬁLfJuﬂa%’wﬁﬂumiaau%’wmQ’U%Im (Amin, 2016; Dave et al., 2020; Parisenti et al., 2011)

lnslanzegedanguuesd i deudsgsanfifdunsasidundenvesiuilnauinnii Ine Soottawat (2011)

9 9

auneindaiunlunguds wazy aunsadsu B-carotene Ty astaxanthin I Wedaldsuualsfiueadain
91mskarnATudngs1ane walsfiueedazdudadulsiu Tugdaisusenau crustacyanin iinduualsiily

TUshAu (Carotenoprotein) Iugﬂsum astaxanthin (3,3’-dihydroxy-3, 3-carotene-4,4’-dione) (Parisenti et al.,

& [

2011) wazidlalusAulunduilodulasuaninazanUadesualsfiussaniiuinlioanun dwaliiddunuin

Fu (Pongsetkul et al., 2014) Tun1sAnwiaselliinguszasAaiafnwiiiowu lnviiaisadaualsnuesanain

Q
v

wWInfdsAgn wldindfun e ldNueLdudunIUnAliteLiuyaA1FuA1 1N YA TNIEeIUsEIng Lo

Duwwmdlunisihlulduselevdlunisidesisiunsy wazdwwidadualudondydnely
L4 ad
aunInULaLISNS

dnInnans

U2
- £

AeteraMunsnAgIwIn 11.70 + 2.42 n3u 113 100 sanhiuensusidedudadvivesnaa

19 2 fiu Aniidsduneivemnsduiguiuuudnag (emsansaiuau Wshu ladandt 33% ledulides

7171 5 % mnldu1nnin 4% waranuduludaenin 12%) Juay 4 A%9 1381 09.00, 12.00, 16.00 kag 20.00 U.

|

Tornsaudy 1unan 30 fu mm"?uﬂmqwﬁﬁmﬁfﬂLLazmuwmé’ﬂﬁﬂﬂﬁLﬁmﬁu (hniniade 11.80 n3u A
gnRdssuiUaenIaUatens Wity 98.88 uw.) Yimsdsinsed asvaeuauauysaivesetyy 14y
nsmeaesiiaay 54 i Tasidssuvuneniedlundemanaindmiunaaes au1n 20x28x11.8 g firoszuuh
wudsy uemeanaeanaliiidanisazarsveseendinuluihuinndn 5 Sadnuredas Usuamnim
ﬁm%’UWLngmaslﬁi’fi’avau (CaCl,, MgCl,, Ca(HCO,), Iﬁﬁgﬂﬁiﬁi’ﬁ,gw’ﬁﬁm AMLduA1 Windu 120 un./ans as
CaCos; ATAINUNTEA E)E‘J;‘Vldl 200 un./@m5 as CaCos (Tapparangsee et al., 2013) LaYSENINE BaVAEey
aummideiniesinmudunsndusawazgamgiuuutinn (Lutron pH-223) iiunatuae 4 afa wasld
\3esinfnnsAnauLAs (Lovibond MD 600) wazansiafidniagy Sausuna uenlandle (M60 - Ammonia T)
waglulnsv (M270 - Nitrite T) LLazﬁgﬂi’mwammwﬁwﬁﬂL%gﬂ (Aquacare Para-test) dwmSuinUsuna uaaLdey

wunfi@en Aauduning wazairnunssene v 3 u wasiudsudiedmn 7 Ju
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ATIINUNUNITNAADS

wUasendu 2 nsnaaesdadl nsvaaesil 1 Anwisuiuasadaualsiiuossainnin 3 vila
I¥un winnmddu wind Wawasvu wazwind wydu afadae Ethyl alcohol wuu35 Maceration
annauansazaneililalifid wasihlussmedihazsarseeneiniosssimeayainia (Rotavapor R-3; Buchi)
ntuthlu¥ain1sgandunasgean (400-700 nm) (Orion Aquamate 81000; Thermo Scientific) Tngld35uos
Rodriguez-Amaya et al. (2004) [dnansnaassiinndnilvinansadavetvualsfiuosdiiaudniAvlueyna
syavlulasiuns aaisnsnelinaraiuulessululnstn (lonotropic gelation) 983 Thaned (2012) Tngnns
dnAnsewing Cacl, fu Alginate (1:1) Tnenswuduazess uazmumewisdivinniuasegsseiies way
faidlinnnznoudntu Sudiulanwazildadadae esiuea 99.99% wazdnlUumuiuauaunsves
(Rodriguez-Amaya et al., 2004) Lﬁamﬂ%mmuﬂiiﬁuaaﬁﬁLﬁuﬁ’ﬂiuaymﬂ AouthlUldlunsmeasaiiewndsu
omsifindagusely msvaaesd 2 nmsmeasdldwinidudiunauemsiierssddsinunsia Maununis
nAaBdLUUENRaDA (Completely Randomized Design, CRD) wuteanidu 3 ¥ansvnass uiazyansvnaes

Tan991uU 18 7 wunaean gl laedingUseasnnaUaanun1sAUAULBISENINNNITADNASIU hATAANITLY

q
v

PINAADINUNINTFIUITEETIUNTIERINAaDS Al

YAN15NARRIN 1 ermsislilfidiunanualsiivesd 0 Un./nn.owns (@nsAuay; 0)
YAn15nAaesn 1 emsiewaululasualsiivess 25 un./nn.e1ms (25)

YAN15NAaesN 2 emsiewanlulasualsiiuess 50 un./nn.e1ms (50)

Wuraluduvesdindnuazaue1 Mn 30 Ju dhlunuwidnedeganiie (Mean of final weight)
AMNEIARAYAAYINEY (Mean of final length) WnidnAiliuyu (Weight gain) §n31n1siasayiiulnadenaiy

(Average Daily Gain; ADG) 8951115.95 eyt ulma1tm1g (Specific Growth Rate ; SGRLa¥LA UNAR 1Ud

v A

MHINANAN WL 1 UIW InednuuainnIsues Thongphitak et al. (2007) Jadnsddenluuinimuddesd 2 da
91093 T 2 ATINAY 10 AlugUwuu A1 CIE L¥a*b* war CIE Lxc*h* thamanade 9ntudilensly
UAKALANAAIY Hexane hagaunumeIn1sganaukasanivoduunviaualsivessluiilafamien1sinaing

ANNAULAIEIAR

ANSAATIZUNIEDR

ToyawQNIAT1N19add Iaeld One-way ANOVA lulusunsudniagy Ineminuunna1asening

(%

Aadgazgnnageulagld Levene 's test Uag Scheffe method lagivuaiALLANANNSATATISEFAUAITY

1Y

o 95% (P<0.05) faniusdAniaada
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NAN1599Y

M5ANIAINITAANALIAILUUALNLMY I NTAANFLLAINUTY A1NTANALUAEIanagT 450 nm
wanslifuinansdnlngfiadaldannin Wuanslungy p-carotene) Tnsansataarnwinitsanuvinanunse
asranuUsInaalsiiuesssaulased winnmE 55.2240.79 ug/s N3N 42.56+0.38 pe/e LL@%W%ﬂ%ﬂH
28.56+0.29 pg/g uiilaiisuFasnawinsousinaualsfiuesdsuudmuin menvasindinfiarnsondn
Tennlulng awnsaihudszgnaldiluunaddunsaioualsiivesdsuled Jahuildduunaaalsiivesns
Wornifvlusymalulaswnsdeiiioldlunisnaassi 2 el Inglunisvaassit 2 1un1smaaedddninidu
drunauemaiiaisadisimnsu Aauamihszriamaaaes 8l gumnieglutag 24-26 samiealiea
Aeandunsadusnaede 8.24:0.1 wuuSinauenludends 0.12:0.01 un/aas lulnsiladesinit 0.05
un./ans (amaaeuliaunsonsivaeuls) ueaiesade 42.22+9.2 un/ans uiniilouade 42.22+9.2 un/
Ans AINTEANaRAY 622.22+62.9 3n./Ans Lazarundusiande 98.78214.7 un./Ans

n15asyivlnvesialvinass Table 1 Tnefigosavvosiminfiiuasuuasly (Weight gain), thwein
WA sundadlufusnsnisesasfiule/f/Tu (Average Daily Gain (ADG; g /day)) §951n150UA8 8ua1M13
duthmidn (Feed conversion ratio : FCR) wasjnnalaifiannuuansnaiuniaada (P>0.05) usnuindlels
onsfidunauvesualsiusssannindfuadutiina 50 un/nn. nuhiddammssenanedisniigans

nAaeIdue Ao 83.33%

Table 1 Growth parameters of fresh prawn fed the experimental diets, for a 60 day rearing period

Treatment WG;g ADG; g day! FCR SGR; % day™  Survival (%)
0 mg/kg 5.36+2.95% 0.18+0.10° 2.44+1.68° 0.60+0.32° 100
25 me/kg 4.64+2.70° 0.15+0.09° 2.59+1.78° 0.58+0.31° 88.89
50 me/kg 5.59+2.55% 0.19+0.09° 1.89+1.26° 0.77+0.40° 83.33
P-value 0.558 0.552 0.386 0.210 -

Values are means+s.d., Means with the same row with different superscript letters are significantly (p<0.05).

TunsianasudiavestsiildSuuelsfiuesdarnninlusedudiuandnadu (0, 25 uay 50 un./nn.
ydaanyigniudn failnaaaing (L) filaiusnsineiu oglurag 70.23-71.33 (P<0.05) Tuvmziia1duna (a¥)
WUIYANITNAABAT 50 /NN, WU 7.51+0.86 589ANAD 5.18+0.86 (25 1N./NN.) WA 4.39+1.79 (0 un./
An.) (P>0.05) Audsy (Figure 1) wWuiiear1auduvesd (Chroma; C) filfadenndaaduiioaty fe

17.49+0.97, 13.84+2.68 kay 14.43+1.19 (50, 25 waz 0 4n./AN. MUAIGU) (P>0.05) WaNINAUTINUINAE
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v aw

Wies (b%) wag Aryudniudsuutatiy (1) srulinaldlunwimadesduindendlasuualsiiusedannin

aunsaviliaRwRNI Ul (Table 2)

Table 2 Changes in skin color of freshwater prawn fed different carotenoid concentration in diet

throughout the experiment period in CIE L*a*b* and L*C*H*

Treatment L* a* b* Cc* H*
0 mg/kg 70.23+2.52° 4.39+1.79° 13.09+2.32° 13.84+2.68° 72.02+5.04%
25 mg/kg 71.04+1.32° 5.18+0.86° 13.45+1.15%° 14.43+1.19° 68.93+3.20°
50 mg/kg 71.33+1.04° 7.51+0.86° 15.78+0.91° 17.49+0.97° 64.56+2.65°
P-value 0.542 0.002 0.020 0.006 0.013

Values are means + s.d., Means with the same row with different superscript letters are significantly (p<0.05)

Figure 1 Color intensity of cooked freshwater prawn, were fed at 0, 25 and 50 mg/kg of carotenoid

from Chili spur pepper extract
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ndrnihidefauanluatadeenisuasirluaunumainisgandunasgean wuigamvaaosd
lail#suunlsiiuoadannnin fivasrnsgandunageanagi 460-473 nm wazdeildSuualsfiuesd 25 un./nn.
fivasrnsgeandunasgegneyil 448-474 nm uazdsitlafuualsiiuesd 50 un./nn. dasAnsgandunasgegn
gl 451-072 nm MUAFU WagilAinmNEIVBINGIARGINIIYARAILAL FeANTgANALLAIEIgATRUAILALS

Y A dl

funazangluenau 450-477 nm wansinasfiasaueglusdafearsiiosdusznauvesumualsfiudundn

q

wariinsazauasuaLALsudialas UL INe 1M SR
a ¢ a o
q9150NaN157398

nsldansarinarnninddl (Chili spur pepper) Tunisisedneiunsin TuuSuna 0, 25 uag 50 un./nn.
9113 nulifinadednsinmaatauiulnvesieiungy Wuieafuns@inuives Gocer et al. (2006) inpas
lufsnanans (Penaeus semisulcatus) wazUansulufing? (Yanar et al., 2016) usnmsAnwasinud e
Tlunnududuiigatu uasduszernaun (60 u) erveinavilisnssonvasiafunsuananiinslald
asanaldidesanluszninenisnaass esandsiunsuildfuansadaiunanwinluyiunm 25 uas 50
1n./AN. 8115 WUMTANE 11.11 UAg 16.67% ANEdU uiannmsdanguindsiimenuindsliarunsaasn
anleidnse fedndlunduaiandoudosorfonisaenasuiiensiaigiiuls mauasuuvamun uaziii
rmin (Rodmongkoldee et al., 2017) wWANFINAUAITANYIVDS Shivananda et al. (2016) ﬁﬁmmdﬁa
Arunsuiilasuansarin Lutein-mesozeaxanthin 9nnnenamaiaes Stmihiifiaty shsimsesaivingimne

a 1 %

wagduUsedvimaasyiivlananinslulasuansania aglvimaradlnualsiivesdaunsaiuanuaunsalunis

ToUselosuanarsermsianuu lngviwthnvislunismnnatgnasenuludaiunlafau ualdvilwesausyneu

mapdiveallonawanasiuyaaual lunanduiunmsdnwmaseinuinmsldvsunaasaiauwalsiivesnain

[
a A

WEndihuiaiifugetuanansarhlidsiunsuderhanifveadefiduiuniiunaiuay aenndastumsldans
afaannsnlunindss 43917 uasdanatats Arredondo-Figueroa et al. (2008); Gocer et al. (2006) Wz
n3Anw1ved Ingle De La Mora et al. (2006); Yanar et al. (2016) fildansarinarnwinlunisisdvansuluim
1 nudUiaualsiussdsluiovesafingaty warliaduns (%) fiugedude (P<0.05) axituld
nsldundaualsiiuessdaningivensdug winadugasemnsiauiiduetienn Weswndniaghiannsa
dupsgriansualsiiueedliios faslasuainews (Britton et al, 2009; Ho et al., 2013) Inefsazasauualsi
WeEAT U300 Hypodermal pigment (Rodriguez et al., 2017) AeWuszsenielUsfiu- Astaxanthin Tag
a13Usznouazdididen W1 uazane lun1izuni wazliAinisganduuasil 580 nm. usid evinliagnudn
asUsznoulUsiuazUanUaos astaxanthin eenanlusiu Tngagvinlidvesdadsuaindider i T
nanewdudsyning mdes, & uazuna Tnefidinnsgandunasil 470-472 nm (Ciandi et al., 2002; Parisenti et

al., 2011) &slun1snaaesenuindilasuualsfivesdamnnindasualsiivesandusyiusuangeefiunnmg
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nyaeuai (dlduanstoya) uwiliuSinuainisganauuadadn agluig 470-472 nm uddeenunsansiany
astaxanthin #15¢U 476 nm 1 (Dave et al., 2020) wansliifiuirAsanunsadsunalsiiuossldanninly
HuoyitusualsfiuasdanAmananduuas 450 nm liueyiussosvesuelsiiaduazaranlflunduiold
(470-500 nm) @eARdesiy Goodwin (1984) fieduneinnguadawmsieuiinalalunsiasugy p-carotene 14
1 canthaxanthin 1 uagsliannsnszylddnduarsusznovsiinle esnndedldieiosiodugalunis

7539d9U (Maoka, 2020)

d3UNaN1339Y

v '
a I [ ¥

winuwietsaundn 1Hun windiuns wininwd uazniniuy leatadoiosueauianinudig
Uinmansualsfiuesdluuiinngs Tnsansnsathansatnanmind fuianatauelsiuosduazlisedss
frainsra Tnennsuawavng 50 un./nn. Assu 60 Tu ietluduanuiu 1wt wudwihldenduns (2) fd
e (b¥) AArandud () wasAnueead (h) veadedaunndaainganuau uilidimasodnsinig
Wiydvlavesiaseninenisdes wilunduilliarsata 50 un/nn. dswavilisnssennisvedsinii
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Tunséuiauuaiise Aeromonas sp. Tunuun (Hoplobatrachus rugulosus)
Effects of Threonine Dietary Supplement on Growth Performances
Immune Responses, and Antibacterial Ability of Aeromonas sp. in Rugosed Frog

(Hoplobatrachus rugulosus)
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Abstract

The effects of threonine dietary supplements on the growth performances, immune
responses, and antibacterial capacity of Aeromonas sp. in Rugosed (Hoplobatrachus rugulosus) were
investigated. This experiment was divided into two treatment groups with three replications, the basal
diet (control group, T1) and the feed supplemented with 2.5 grams per 1 kilogram threonine (T2). This
study ran for 8 weeks. At the end of the experiment, it was found that there were some growth
effects on frogs fed with 2.5 grams per 1 kg feed. The average weight gains of frogs in threonine and
control groups were 21.1 and 14.4 grams, respectively, which were significantly different (p<0.05). The
average daily growth of frogs in threonine and control groups was 1 gram per day and 0.9 grams per
day, respectively. The survival rates of the experimental and control sets were 77.8 and 73.3 percent,
respectively. The experimental and control sets’ feed conversion ratio (FCR) were 0.95 and 1.07,
respectively. The lysozyme activities were 4.36 and 1.34, respectively. The results of the analysis of
phagocytosis by NBT (Nitroblue Tetrazolium) of frogs in experimental and control were 0.184 and
0.151, respectively. No death was found after Aeromonas sp. experimental infection. In summary,
threonine positively impacted on frog growth performances; however, there were no significant

differences in innate responses and Aeromonas sp. Infection.

Keywords: frog, threonine, growth, innate immunity, feed conversion ratio
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wavesemsasunilefudenisiniyiuln gidufy wazaruaiusalunisdiudonuaiie
Aeromonas sp. lunuun (Hoplobatrachus rugulosus) wuseenidu 2 YANIINAADY YANITNANDIAY 3 %
Usenausie nguauay (T1) wagynan1svmaaeseImsHaunsletiu 2.5 nsu fe 913 1 nn. (T2) nnass 8
#Uait fleduannismaaes nuinuudldsueomsnannilediu 2.5 nfu se 01v1s 1 nn. fwadenis
wiivln Tnsnudildsuemsnaunlefiuuasyamuauitvinfifistuadewiiu 21.1 uay 14.4 n¥y
puaRy Jaupnensegeiitedifynieada (P<0.05) Snsnsasaiuladeiuindu 1 uag 0.9 nudetu
puddy dasrsonveanuluamsmaassuazyamuauiidadewiiiy 77.8 uag 73.3 Weosldud auddy
Snsnsuaniile (FCR) Tesynnsvaassuasnauauiidiadewiiy 0.95 uay 1.07 muddy Aunssulaleles
YOWYAMUALLALYANITNARBITU 4.36 WAy 1.3¢ nansins1zsinsduAudulantasy (Phagocytosis) 1ne
3313 NBT (Nitroblue Tetrazolium) ¥84¥ANTVIAABILATYAPUANTAASIVATY 0.184 Lag 0.151 Auddy
uarkaMIMARaUANNFuMITBLUATISE Aeromonas sp. wutnuuti 2 gan1mmaaeslinieninmsinde

widnisuanseinisvedlsn asuldinsletulinarenisiasyiulnvesnuun udliiinadenisaiagiauiuuiay

AMUANLNTAIUNTATULTBLUATILSY Aeromonas sp.

Y @ v

Addny: nuwn vslellu niswsAule QilAuiu dnsuaniie

[
a ° a

AuWY Hoplobatrachus rugulosus Wudaiaziivunaziiuiasugiavedive Wenugaulumelushiu
Falasumnufisusgaunsvanevismainlulssmeuazaiauseina (Tokur et al., 2008; Warkentin et al., 2009)

Tnefivwaldudiyarnandnnuuivsgeluses 9 nuiludniibesirelag winvundudaidendu

=2

(poikilotherm) agaungiilusnneiudsundasluaugungiivesaninuindeusgiaus fatugum)ileey

9 AU

TndiAssiugumplivssemawindendidniondoey Woilmihvunnuuesidauaglifuemviofuems
fovas Faduilymdensidsanszasrilinulnduasssuuniduiuanas Thip-uten et al. (2019) 189111
TsafndenuafiFelunvunilifesludminanauasuindian Ao Aeromonas hydrophila T09a3u1# e
Flavobacterium meningosepticum Wag Pseudomonas aeruginosa #1191y Fatusainusfuiiosm

@

asfislusgleviilonsedunisiuermsuazaliduiuvesnuu vilefludaeglungunsnozilusnduidenin
Frumelianunsaduasziedld fdwddylunsadiensnesiiludn 2 via fe lnafuuasI3u Jsddadenis
as19lushunanesiln U roaaau (Collagen) wazdanadu (Elastin) Inewuinnisiasunslotiu 1.62 - 1.69%
(16.2 -16.9 n/nn) Tuermsazdaelignuanin (Heteropneustes fossilis) fimswsaiuladindu (Khan, 2016)

Tnevslotiuagaiglunmsminatgylviulas destunsazauvesluiuluiu Susslovddenisgeseims vinlinis
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yhauvesdld ssuunstesuarngafiuanse iy teduaiumahnuresssuuniduiulasnisaende
wouFAUaA (Value Industrial Products co., Ltd., 2021) @195ta3uv3letiu 1.58% way 2.08% (15.8 wag 20.8
a/nn) PrediudSinasndeauauazdindenuluat Blunt snout bream (Megalobrama amblycephala)
(Habte-Tsion et al, 2015) Fawinuraniledu azshlivaiian Glass carp (Ctenopharyngodon idella) i
wienlindausadostenisindeuuaiide (Flavobacterium columnare) (Dong et al., 2018) Smsldanmines

lUgun amsglnuasnszifisunaseimsnuu wunldinadenisiiulavesny uwiamsiealusaunaiunse

a [V 4

nszfunsiuAvdulanUasnveusadidadenunivesnuld luvaeinssileudeliadyinisadyiuguesnuy

o ]
¥

gannamsglnuazamsiealusdun (Boonta et al, 2012) YaytuiinisAinwinaveanilotuludniuireudis

a

108 91UI8U99 Habte-Tsion et al. (2016) laanwinanslofdunuinnsstessiuludmsuuan Blunt snout

bream (Megalobrand anheephala) Wngguanilienisiasaiulaiagseuugiinuiu nuirseduvewmsioluy

1Y) ]

1.58% Wwianzaudan1sasyivlauasssuuniaAuiy d1ueuideves Dong et al. (2018) s1gaudmslatiy

9

a

1.37% wunzgausan1sasivle wazsyuuadiauduluvanian (Creatopharyngo dent idela) Yaingna

Y 9

17 |

U1nn314 (Largernouth bass) fasn1331v3ledu 14.3 nfusiesns 1 Alandu (1.43%) dielwdnisaSayiulad
# Rahman et al., 2021)

fadu nMafnwmavesemaaivilefiudensiatyfiulnsruugidufuuararuanansalumsdnuide
Aeromonas sp. 3ufunumivisiagimuinisdenuliiaunmuasifiunandaliunntudmal fifans
snspuTglivennunanslifgitu suiansoiauomnslifiaun ity uenanddudunisantymnis

1o fTruzuazarsiadilunsidesnuundadulymiiddyrenisidosuaznisdwennandnludissseine

danalrinsideanuuivaslnedulusgnadadiu
¢ ad
aunInULaEISNS

N13LA3ENUBNARDY

nsnaaeadssnuuifsesaiumiledu lnsAnwininaiydivle ssvugliduiuvesnuuiuay
ArmansInsiuudeuuafise Aeromonas sp. sfiusunigldaninenmanunidu gungli 18-20
osrniwaldoa edninduiuilunisfoaduiufinanauds luefunsdauaduiugusnats 1.5 was 8 0.5
wins U 6 Ua 1sUelfanaiBes 25 asen devhauarerauazanuely 3 Ju anduduhlidenudn 10
s Tansudeslidmsulinunaudeust aguiinUefeunminenaafnuazauaus
nsnsEudninaaes

Tnumimnegiugananesmaluladnsdszusuasninensyai wingrdould feddmdneds

37.2 nu 91w 90 61 dns1udee 15 fasete 91uu 6 Us lnsduniaduveynmiuaudiuiu 3 Ue uasus

=

NAaRI U 3 Us ihluidesluiuineasineunaassdusseziian 7 Au wWislinuunusuaniwlidnduiu
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s tngliemns 3 Wesdusvosiming uasdsudedinn fu Weasy 7 fu dadweinnuidudunis
NARDY
N133ANTTAUBINNT

Tdansazanenslotunsdiagy (HiMedia Laboratories Pvt. Ltd.) U3unas 2.5 n$u sieems 1 Alansu
(0.25%) azangluthndu 25 Sadans awulihemnusadinduaguunanas Weddudlusiulsshng 30
\Woslgud

N3N UNTIINAADY

v
[

mmeasluvewudnay viviue 6 Us wuseanidu 2 4an1svmaast gan1snnastas 3 91 il
P & 1% v & o & ! N5 o &
YAN1INAARIN 1 Resnuuisiee M Idadadiasulinaunilotdunsdniagy (neuau)
d' & 1% v & o & a5 o & o

YANITNARDIN 2 LHganuuInIge1msoaladisagunaunsloiunsdnsagy 2.5 nfudeomis 1

Alansu
& o ¢ 2 v T o ° ) 9 ¢

naapuluszeziian 8 dUav lnaiiudayarnidn uazAwiudnseavesnuunn 9 2 §Uasi luny
NABBIVNAINTOIIWIU 100 WosiHud nasnszuziaINIsveaed neenbienms 1 Ju neunisdalvin uag
YFudsunaemsnlin 2 dam

3 v

nsinudaya

Tudwulasdaminnuumn 2 &anv aaenseeziiaiin1smaaes 8 dUa luusazyanismaaes
Udayanlaluuuusuuemisitli uagAuiumasing 9 dell §nsn1sasgiulnsedu (Average Daily
Growth: ADG) (nSusietu), dn31n1558ame (Survival Rate: SR) WWasidus, snsinisiddsuewsifuiile (Feed
Conversion rate: FCR) wag dminfiiiuduiloduananisnaass (Weight Gain: WG) (n5u)
nsnssauiduiunuulUdnwIe

duiiuidenifiouazase iensiadalalyleyl audsnisiidaudasain Parry et al (1965) lngl43sy
1uau 25 pL Tdasluansazaneuuaiiise Micrococcus lysodeikticus (Sigma) 175 pL (0.3 mg mL™ Tw 0.1 M
Citrate phosphate buffer, pH 5.8) 11n15:Ua8uwUa989AIUYY ODsgonm N 1 w191 L1HUKIAT 10 W17l e
LA383 micro-plate reader

naaauUsEANSAMMMNsYhatedeluaiiiSeraawaalinGen (Respiratory burst) naa@eumauisnisues
Secombes (1990) ngldwadidnidany1a 175 pL (6 x 10° cells mL™) Tu PBS ifnadluainvau 96-well
microtiter 4y Nitro blue tetrazolium (NBT) 25 plL (1 mg/mL) Asfialifigaumgilvios (25°0) w1y 2 43l
NUUAEsazangdulanuUL S19BWsIea 125 UL Wa1TasagnUULTMAINRIEIIE N 70% Yy
8z 125 pL 91uiuae9A3e Al iliuieiigamgivios wiw 30 wiil ANtk 2N KOH 99u3u 125 pL uag

DMSO 150 L 91ntalU¥a ODgssnm
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ANSNAFBUAMUAUNIULYBUUATILSY Aeromonas sp.

VRIINNARRUALINULIY 8 FUAMAILDIMITHINTLaTU dUNUUILAATUBNINARBUNITATUNIUTGD

P Y %

LUATILSEUDAY 5 A7 IAgUIUNRALTBLUATISETISEAUAININTY 1 x 10° CFU/mL WNUSHtesiadsiay 1
a aa a s =l = 1 1 a '3 o Vo = dy I~
fadans Iazinavesomsnaunsloiudemfanssulaleluindslasunisiniiie Aeromonas sp. lUuan 15
U

a L' [ ¢ v
nmsiaTEilasduaseidaya

[

ARTIzALLANA1IsadAveInITsgyule laun dnsinisasgyiulaneiu AnnidnAiinty

o Y d' &, & = v v Ay o Y 1 1 a ¢
2MT1N1539A LararIINITLaniuasuaImsiuLliue i'ﬂlleUﬂqmaﬂuaquﬂqUﬁqﬂNﬂﬂﬂu vaﬂLLﬂ ﬂ’]ﬂ'ﬁ]ﬂiiﬂlai‘ﬁl%m

Y 9

wazA1 Phagocytosis 993nUlABA5N1T NBT (Nitroblue Tetrazolium) ievinn1siUSeuiisuaadefl83s

o o

paired samples T-test Wiszauad1fyn19adian (P<0.05) Ineldlusunsudnsagy SPSS 15.0
NAN133Y
BNIINT3YAULADIU (Average daily growth : ADG)
nuUTIlasUoIMITINaNVIlatu 2.5 ndurea111s 1 Alansu ddnsinisasyivladeiu daindu

1.05 nfuseTu dwnunlilasuomsnaumsledu (nguatunw) fAwindu 0.85 niusietu waliliauwane

Aun1ana (p>0.05) TuazLdend Figure 1
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Figure 1 Average daily growth of frogs after experimental diet feeding for 8 weeks
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UmniiuYwiiafuganismaaas (Weight Gain: WG)

nuuildsuemsnaunsledu 2.5 nfudeanis 1 Alansy wazilildsuemsnaunsletiu (ngu

a8 v oA a £ 4 & a W aa 1 AU o W a0 W
muAy) Shwminiiududleduaanisnaaesiunnineiunvaifedlidudfiny (p<0.05) IANniU 22.62 uag
10.56 n3u
9M5IN1550AN18 (Survival Rate : SR)

nuuildsuemsnaunsledu 2.5 nfudeanis 1 Alansu uazilildsuemisnaunsledu (ngu
o 4 & Ao o aa a o s 2 &
AuAw) I8n31n1ssenneliedugnnisnaaesiludanuuandeiunnsada (p>0.05) fiawindu 77.8 wWesidus

way 73.3 Weslium auanu fesieavidenly Figure 2

84.00
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76.00

72.00

(Suvival rate : SR), %
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64.00

Control Threonine

Figure 2 Survival rate of frogs after experimental diet feeding for 8 weeks

gnsn1swasuavnsiduiile (Feed Conversion Ratio : FCR)
nuuilasuemsinaunsletiu 2.5 nfureamis 1 Alansu waznlulasueimsnaunsloliu (nqu

auaw) Tensniswdsuenaduie (FCR) Weduannsnaaesmuiilifinnuuansieiunieada (p>0.05) &

ANIAY 0.95 wag 1.07 MUSIAU S19azldunns Figure 3
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Figure 3 Feed conversion ratio of frogs after experimental diet feeding for 8 weeks
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Figure 4 Lysozyme activities of frogs after experimental diet feeding for 8 weeks
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nuunlasuemsinaunsleiiu 2.5 nfudeans 1 Alansu uwazililasvemsnauniletiu (nqu

AuAN) HA191NN153ATIER Phagocytosis 1ae3Bn13 NBT wasduganisvaasuiu 8 dUa1v wulilufinaiu
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Figure 5 Phagocytosis determination by NBT of frogs after experimental diet feeding for 8 weeks

24 ]
NANTSNAFIUAUATUNULITIBUUATNILSY Aeromonas sp.
WoAsu 8 AUyt nuunlasuaImsANaunslatu 2.5 NSumea 115 1 Alansy wasdbilasueinis
= ~ | a I a a Ed M o
raun3lotiu (ndumuaw) nuiiniswanseinisvenisulsaiiinainaia Aeromonas sp. wiliNUNITANETDS

AU
327150iNaN1538

nsfinuldsuemsiifiauaimsensasuduassislinulnduazudauss nnismaasadeanudie
pWNsHENnsLlotiu 2.5 nSuree1ms 1 Alansu (0.25 Wesidus) wuin nilefiuinanenisasyAulnvesnuun
Wuieauiunuwes Habte-Tsion et al. (2015) #ldvSlofunauvialotiu 1.58 wWesduslumsideaan Blunt
snout bream (Megalobrama amblycephala) wuim3ilatuiinasnonisiasyiAvlneesvan Blunt snout
bream W& 1UV84 Gao et al. (2014) fidnwiAudoInIsrewTledulusefusivesvanaifosou
(Clenopharngodon idella) Wuin 33é’umm&faqmwam’%‘i@ﬁuﬁiﬁwamm‘%zglﬁuimﬁﬁﬁqmiuﬂmLmi’ﬂﬁiauﬁ
1.33 Woedldud wazaruves Zhou et al. (2013) Afnwianudesnisnileduvesiavaauunly (Lifopenaeus

vannanet) wui1 anudesnsvistefiuvesiuunmnunluiiinasensasayiulnedi 1.67 wWesidud wazdmy
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=

Tudafiheiingy 1wy Yarnuden (Japanese flounder) (Alam et al., 2003) Uaiueauau (Atlantic salmon)
Uanlu (Jian carp) (Feng et al., 2013) mwamaamimmmUImﬁ“Gﬁuawmmmﬂﬂ‘ummmsmﬂ%umaﬂ‘u
anunsagafuansesliinntu msnwiduduitumshaureseulsilunisdosemnsunanduedos
Fusuld anudosmenilefuwandiuludniudasein suiounanuiauazareiug o1g/auin anmnis
Aos Tulufeeiauarsuuuuvaansnesilunilofuihiunaauluewns dihildsuniletuliifieaweassils
nsaalusiuanastusasdimalafunsledumniiulasinadenisiuems nsgaduuazevvsiinfiuse
& (W, 2009)
agalsinmunistiomsnauniletulidmadosruugliduiuvresnuuilaglinalufinauwansiaainys
muAuTsTaudsiuanuideues Habte-Tsion et al. (2015) Anvimiletuinasenisnouaussszuugiiduiuly
Uan Blunt snout bream lagnsnsgdunsaitsnoundiuui (complement) fudungulusudisiniifinszdu
TAnnsuanaasvensadidelsauasnszduliAnnshaslnenisduiudauantaey suluidumideves
Dong et al. (2018) Aiwuim3leduiinaresruugfiduiuuazainisndisannansenuanNnIsinido
F.columnare fiusnaionvasdanails Tnsasifiunisndsveslelalat (cytokines) fivmtiifilunisiasiu
N5NIEY ANLUANANTINANISTIAARta Tz lasINANMIRdauTINIMARDY TauTaTsruarsEUY

Y o o

nsnouausiduiussiu n1sldemisnauniletiu 2.5 nsusoaimis 1 Alansu (0.25 wWesidud) lunis

naaealidaduiinantdesnit 5-10 wiwewwidedu o Ml Feaagvilinisnszdussuugiduiula

Uszangamlaiihud
#3UNan153Y

NNSNARDAUALINUUINILDINITNANNI oY 2.5 nTurpa1s 1 Alansu duanenisiasgiule weldd

HARDIY UUNANTLLAZAINATAR UM UBLUATISY Aeromonas sp.

q

AnRNIsUUIZANA

v

NuIdelasunisatdvayununside Andinidenarduasuivinsnisinens un1ang1deudlld

|

JuUszanaunuAy Yeudseanu 2563 tnenisatuayuaind1inauauenssunsItewiana (3v.)
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Use of Astaxanthin and 5-Aminolevulinic from Photosynthetic Bacteria
as a Dietary Supplement on Pigmentation and Growth of Clownfish

(Amphicrine ocellaris)
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Abstract

Study the effect of acid 5-aminolevulinic acid (ALA) and astaxanthin pigments from
photosynthetic bacteria using encapsulation processes to micron particle sizes. Both of these
biological agents are substances that can enhance color and stimulate the immunity of clown fish. A

complete randomized trial (CRD) was planned and divided into 7 trials (4 replications). The fish had an

average initial weight of 0.39+0.02 ¢ and an average initial length of 2.67+0.03 cm. The clownfish were

raised in fiber tanks (water capacity 50 liters), density 20 fishes/tank. ALA-encapsulation was used at 2

concentrations 0 and 10 g¢/kg and Astaxanthin-eccapsulation at 3 concentrations 0, 10 and 50 g/ke.

The relationship studied between ALA-encapsulation and Astaxanthin-encapsulation at the following

concentrations (0,0), (0,10), (0,50), (5,10), (5,50), (10,0) and (10,50) g/kg (the duration of the trial was 7

weeks). The color quality was checked by measuring the color of the clownfish around the body with

the CIE color measurement system (L* a* b*). At the end of the experiment, the mean brightness (L*)
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of the clownfish supplemented with Astaxanthin-encapsulation (50 g¢/kg) yielded a higher mean (L¥)
luminance of 94.27+0.02 with a red intensity of (a*) -0.48+0.01 and a yellow intensity of (b*) 3.51+0.01
(P<0.05). It was also found that ALA-encapsulation affects the growth rate, length, weight, survival rate

and the number of red and white blood cell count.

Keywords: 5-aminolevulinic acid, biomass, feed supplementary, astaxanthin, encapsulation
UNANED
Anwinaueansn 5-azilludlatn (ALA) uazansdueanmuyuiiy (Astaxanthin) nkuaiseduAsIZh

A a 1% I3 o 1% ) = S Lz a
LLaﬂ‘VlLGISEJ@JI@EJI%ﬂﬁ%U’JuﬂTiLE]uLLmJiqLaﬁduﬁ]uiﬂa’l'i‘U‘mﬂaﬁémﬂimﬂmﬂiauiﬂﬁlmim(ﬂWWVN?{@WLUuaTWI

anunsading wasnsedugiAuduvestainidguld Tn1snununsveasswuuguanysal (CRD) wusdu 7 ¥n

q
v

nManaaes (& 91) TngUanihiminiSuduade 0.39£0.02 N1 AuenISuduwady 2.67£0.03 wuRuns ¥ns
dedludalniued (augu 50 8n9) Anuvuikty 20 §2/8 fn514 ALA-encapsulation i 2 seduam
Wudufe 0 wae 10 o/ke waw Astaxanthin-eccapsulation 7 3 s¥dumudutufie 0, 10 waz 50 o/kg lag
AnwiauduRussinfusening ALA-encapsulation wag Astaxanthin-encapsulation 75z fiuanadud
failae (0,0), (0,10), (0,50), (5,10), (5,50), (10,0) wag (10,50) g/kg TrezANUNITIAADY 7 §UANY LABviNIT
nvdeuaunwdlasnisinduainifuuiuddadieszuunisindnd CE (L a* b%) leAugnnimmaans
WuAIANaIILede (L) %Wmm%auﬁm’%mé’w Astaxanthin-encapsulation (50 g/kg) T#A1A1U@I14
W (L) getudu 94.27+0.02 Tasfiranududunaniniu (%) -0.48+0.01 uazAaududmdoarindiu (b
3.51+0.01 (p<0.05) wonaNHTamu ALA-encapsulation §3dinasiadnsIn1stasetAuln A1 it

o o

snsN1ssenme Usunaudndenunsiaviindenyiegsiddfgy

Ardfsy: nIn S-efiludadiin e ewnaesy weaduauiiu WBuuAUgaty

Uaneiaaisnuanunsaadaganmaassgialiiuuseneluegneds unamesuameiaaisay 90%

[ '
g a a

TUINNss30A na1ndinudeanisuanifidduaisay sussuwdana Yannsguilunidudusiavesdai
Wundeuwazymen msiauimeluladnisimiziaeaz e lauSauninuatainsssusm iU TUAI LRSS W

Uaymisudveslainisauiudnadulgnivdnvesnisudn (Detsathit et al., 2013) ds1erun1siiansd

[
aaa

duas129h CAROPHYLL ®pink unldisedluvamueddfidalimadusifionelavesdiios (Siimanapong et al.,

u

2020) usivloanansisimiireudias dstunsldansd@inmdnludnmedenuilsimaslaiuanuden wu
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ansditatinandad (Phaffia rhodozyma) wazawsieduns (Haematococcus pluvialis) (Ambati et al., 2014)

'
a o

a1sanananddidinesinliazanludiuvesnduilowasionmis (Gupta et al, 2007) Ingnuitarsdnquanls

a

fueanvziiuszaniamgeanlunisasre@lviiulan wWu tunaxanthin @wiies) lutein (@lgundeq) beta-
carotene (@d@3) beta-doradexanthins (118 ©84) zeaxanthin (d1@09du) canthaxanthin (Adua )
eichinenone (Auna) taraxanthin (#wdes) wazansanldsuanuiougeaade astaxanthin @uns) Favimind
Hulusinndue Paedueyyadase nsedundduiu uazduhaisannddelugesldderaslussuu g
Auiug davadragidiudeonalsn (Shahidi et al., 1998; Nakano et al., 1999; Bell et al., 2000)
Chankaew et al. (2020) lldomsasuulsiivesdanamsednasiiaeduianiemziiociardathwan
wazdan@luld nuirawnsaldissnsieiaiuln dusnsisonveslan dwmasdensavauualsiiuesdluiouas
AuTesUanditnanudn wavdufiufndudedituandlul (dleldans 30 me/ke) wenandaduazanning

a

Wiy Jemuansddinanludiinuganuuaiiseduasiziuas Adausaninansdininnse 5-oxiiludydin
(ALA) figagiindruiuvesdnidensiy Wadenndunsya wazifiveuluiguweseonludfadwna (SOD) liwn
AlasuemsinauTanannuuaiisduaTvilas (Rhodobacter sphaeroides) @3l ALA agfmeluieadan

Y @ 14

me ALA ldlddmareanisiasylaensauainuautfiduaisnsedugiauiuliiuna (Tangprasittipap et al.,

q q

2012) n1sAnwaFadldmaliaeuualgiadunlyisnisindeu (coated) nTa8ndu (entrapped) ansdnAny i
ANuntian MlAna1sdfiatunianuaieswazauausnsinisuantassarsnielaaniizuazyiauiaii
#94n13 (Trubiano and Lacourse, 1988; Shahidi and Han, 1993) ielvlanilulglunisiind nisiaseduls

warUSnandinifenunsuazelulainisgudduan
L4 ad
auUnInULaLISNS

1. Mawsuasiafael ALA uag astaxanthin Tng3slounaumadu
1.1 MIaateuguauuAfiseduATIZILES
UuuafiseduAIIZANEs Rhodopseudomonas palustris JP255 fdouonldundsduoms
wia1 GM modified (Saikeur, 2013) Uaidsluannisuuufionniades/iluas figaungd 35°C iuismadiinan
72 $9las ndurhiidsadoundumisaiteusnagneuwadiininuda 6,000 pm w10 wid WA i
tiameagnoumadiidnswhauareaudalunsnmey wastnaadlueud gumgd 105°C elvimidn

vl ilugegaanniaigamgll -20°C
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¢

= g X sl a o w
1.2 MINTENUNABUYARNT ALA FaNINIINUUATITIETUATIZIAES
Wnuadiisedans1ziLas Rhodopseudomonas palustris JP255 AaLenlalaeidy

1%

wUATISEdLATIETLAdlUDIMSWaY GM modified (Saikeur, 2013) Usnipluaniizhuuianniatos/duas i

[

gaunQil 35°C Fuerinan 72 Filus dnideadeinduiieusnasneuwadiszsiunnuisa 6,000 rom w1y
10 w1t udnhdnland ALA uld dmsunisinuina ALA 1433 Colorimetric method
1.3 nswseulalagruiiaduiu ALA (Fauasann Jamil et al., 2016)
ilalasuuiavduimin 150 mg azanelu nanexdiin 29% Usuas 10 mliuadlumsavansday
Taveq ALA 990 ml 9antiutiily Sonicate #aetA3as Sonicator wiu 40 Wit (Aszualy 120 Snf) vusraiuds
NUA15AI8LATDY Magnetic stired Wiy 4 F9lus wdniludumissdieusnagneufiniuds 12,000 rpm
gaumndl 4°C uu 15 wnit anntuthanladuutiaiunds 5% wdhlunBensetienissseindaaniany

q U 9

75949 Reddy et al. (2009)

L |

1.4 A15ANALDEALIUAUINNKUATISHFWATIZRLEIR YU TUNY

v
o o 2/ [ <

thuadefiiunisnieased 0.1% fnldvasannaesiiiitungninadaduuazinduaidum
afpfunaniuludndiu 1:1 welidrfushoieies Vortex udhluugluiies Sonicator figauvndl 50°C au
AU 20 urit wdathluuslugrsidounuaugaumgiia 70°C W 24 $alus nduihludumisadeusn
pENULAFTATIEY 6,000 rom WL 10 WifikdaimidulUldlunsnisuweafusuiiulas Biouuaugadu
sold dmfunsiesgineaiusuiiuihlagldiadios HPLC dauuasainiBues Ni et al. (2008)
1.5 msinFeuueadiusuiivlag3Biouuauyiatiy (Faudasen Alishahi et al, 2011)
tisufianaldinnauiuinduludndin 4:1 wdufu tween 80 S 6 Geddns niuldiaTes
homogenizer wanansTidfufinuss 6,000 rpm Wuan 5 il wdaiiu Cyclodextrin adly 20% vas
Usinmssausianun udnilunausu Sodium benzoate 0.1% 9101l Homogenize 8nadaiianuigaiy
Hunan 10 Wl neansfisliludiduimiudioliasiutuegisauysal diansiildludiatessaingyainie
Imdunausian1d3svas Reddy et al. (2009)
2. NMIN3ENMTEND
Lm%ummiﬂma‘m%gﬂﬁﬁ ALA-encapsulation Wag Astaxanthin-encapsulation 9U1AUIEUU
200 pm AAUSInmasuanesuavin 7 gns (Table 1) lngundano1msuae TOUNUAZLATIVLIA 500 Um
%ﬂﬁwwﬁﬂmaai’aammimugmm‘mi wanTanesitldlumanaaes Wutanommsdmanihii naudeedos
wetsl (hobart mixer) Agniad lidnAudszinm 15 Wil wdhdafuasnanasiszfnuadlunmssiuiidivun

wanbidfiundniludaruaissuaifiielufindnnnuiiseu 146 rpm dugnihuiuvuaduriiugudnas

800 Um d1usugnsaz 1 kg flazansauasuyngns warleuliuwia invldgamanafinUnaliadindieszuy

guanakdiusnwfeamgll 4°C naenn1INAaes
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3. NSHSEUFNINAADY

s = N

thdan$guddunn (Amphiprion acellaris) Mnaugidednitmeils Sminnsed oguszana 1
oy vunatminieds 0.8740.06 ¢ §1uau 250 62 wdesludilriuesnatavuan 300 ans Temiside
disagUgnanunu (gn3 1) Tuae 4 fo TaglWAuauduuszanu 2 &Uni Wieusulivanduirsiuomsuay
anmuwandon Jndvaimsaudiua 10 § Aeuunsvaaes
4. n3lismnsuan

thdam$guanidssguuin 50 dns Termaunvan 2% setuvesimidnuan (emnstuay 2 ads
i) aaaznoufitugvn 2 fu wWasumedfesas 20 ynduasi dudsiwiindamniftou @udiuau 3 6/
Ads/mEnisng) Lﬁaﬁﬂmmﬁmﬁﬂmmﬂﬁmmsamﬁ’ufmﬂ’ﬂﬁLU?{EJUT,ULLaz%’aﬁmﬁﬂnﬂéhfiaumil,%'wmaaq
LLﬁx%&ﬁwmﬁﬂﬁﬂﬁ%ﬂLﬁaﬂiu 60 3 (Van et al,, 2004)
5. NM3IANaN1ANE

5.1 msiamydsunuinisuen

v a | ) A o v NY o o s o &
ﬂ’ﬁ?@aﬂa’ﬂﬂSﬁmmqf\ﬂﬂsqﬂmﬂaaq (upay 3 M) LWE]VHmmG]a‘UNmWNJaQUmm’iaumaauq{ﬂmi

]

1%
v a v 1%

a ) v A U a o w a o w Y A o A
7988991 60 U ngluaseaing (chromameter) Jaav9@9AIUVBIAIRIUAT USIINA19A1GD tARS UMD
AsaNUABULUaSEUU CIE L*a*b* (Van et al,, 2004) nsianisiasgivlaveslaimenisdsiminiazin

AU ddeyalaunAmuIum §asnsasydule §nssennie (% Survival rate) wagAladinine

o Sulafivdendinisvaans
2M31599018 (%) = - — x 100
FUIUYANTUAUNAADY

5.2 psHuindeaunuasiiinidanena (Poonsamran, 2008)

Tmallnnnsdoudne3s Dip quick ﬁ?ﬂﬁqﬂ‘l}”lﬂﬂ Wright stain set Inaldidonlainunasuy
dladuaainasuiegde Wright stain A $1uau 5 ads vuaseay 1 Junil wirjualanadly Wright stain B 8n 5
afs adsar 1 3undt mntudealassetingu fealadliiusge wanfne3Use mMsfnddeufieduunyinnield
ndeaganssmififdaueny 100x
6. NSAATITANANISEDA

thifeyaluiiasgimeadlagiinsesinnuuysusiu (ANOVA) Wlednwamnuunnsawesngumnas
fudvan Swrudadentn anuenvesEda tiudn sas1nssendin suiudadonvauezidindenuns

a

wazlUIpuLisuAMULANAINYeIALRaLlAYAS Duncan multiple range test (DMRT) N5zAUAULTDIU 95%
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Table 1 Raw material composition (g/100g dry weight) in each formula

Ingrredients Dietary treatments
(¢/100¢g) 1 2 3 4 5 6 7
Fish meal 60 60 60 60 60 60 60
Soybean meal 11.5 11.5 11.5 11.5 11.5 11.5 11.5
Wheat ¢lutan 5 5 5 5 5 5 5
All purpose flour 15.5 15 15 14.5 14.5 14.5 13.5
Fish oil 5 5 5 5 5 5 5
Mixed vitamin® 2 2 2 2 2 2 2
Mixed mineral”™ 1 1 1 1 1 1 1
ALA-encapsulation 0 0 0.5 0 1 0.5 1
Astaxanhin- 0 0.5 0 1 0 0.5 1
encapsulation
Total 100 100 100 100 100 100 100

Modified from Youngjarean et al. (2013); "Mixed vitamin (Vitamin A, B1, B2, B3, B5, B6, B12, biotin, E, D and folic acid);

dv o

“Mixed mineral (CaHPO,.2H,0, CaCOs, KCl, FeSO,.7H,0, ZnS0,.7H,0 and CuSQ,.5H,0) #veduiues-in® udnlaeuiwvuea.il findma (Uszmelne) d1in
PANBIAR: INNIINATOU Proximate analysis YogmsamIsi 1 wuindiuSumeanuiy 9.73% Usutoad i 16.88% (dels 6.07%
Tusty 6.85% TUsiu 37.01% waswdenu 4093 unae3 uasgnsormsii 7 wuhiudunma iy 9.52% Usinandianun 16.67% ele
6.08% lusiu 9.99% LA 36.62% wAzNEwY 4278 uARes

NAN153Y

1. MaATouans ALA Tag3Sieunaugaty

dothansazanglalneu (1.5%) naufunsdadnsingn 5-exiludqatin (ALA) Akunswieasien (u
dndu 1:1) azanglunsmesdAnamidudu 2% suazaneirduAtausufitendu 5.5 wdhly Sonicate Lile
Udesndumuiigiluginiudeandutiunmuasferies Magnetic stired udatusismnagnouwadlifld
FeansfiunsedevlildansiiauisavantaesUsunueenuiesiadng wehdulalud@nuinieldndes
Qanszadnuinvaliiade 234.02 um dethamluveiefendesganssmididanseusin SEM awiiu
fufnlelnenuiisuiu ALA Snsilsdefuduiioden Sauavessessesfituiusuindnun (Hoendr 200 uilu
wng) Yagiudslifiseaidoingn ALA ﬁﬁmsLéuLmﬂsgl,a%’uLLazﬁﬂﬂ"Lﬁi’fﬁUé’mﬂﬁwLLazmqmsmwm nuATeil
annsondnastanmiifuneymialuaseudniunuideieunindiinenunsaiiams ALA sumasuau
Tu Tnen1sdufiu Copolymer Ao Methoxy polyethylene glycol-chitosan (PEG-Chito) it aldlun1s¥nen

o v v 9 ! ¢ i a Lo
Lspuziseald suniainisdulessusdnanugalssninaUszgauves ALA usgnsiuuszguinvesialaeiy
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(1A 200 nm) T ALA UNINagnINUNaIeunIA N5k Methoxy polyethylene glycol undufiulalagiu
dioduddounazarsusuiive (Buffen) Tulvsmawdulufifinaliianisszaieidios (Chung et al, 2013)
nauesdlululalaguiian pka wihitu 6.5 Bslunddulalneudadufnsedunsdeiueseludselduay
o¥mdhming (wadunde) filuszquanihlianunsoazanedlsflushazaraduna
2. mawdsuasafaneadueuiivluihsiufislasinisuualgady
fidedadenidunsninaiabusazinuaiduaimndlunsasanoadusuiiuiiosinidesu
ihifusaesudadnde furglienissudieyyadaseil 26.73% Wetiduiataldunsieuaslugiuuums
lfmLLszgLaﬂ?uLLawTﬂﬁLfJumé’wLﬂ%‘laﬁmﬁ@qzyzyﬂmﬁdauﬁﬂﬂmauﬁ’ummﬁﬂm ANNITIAVUINVDIAITAIY
\n3eaganssmididnnseuviindosnsin (SEM) WU’jﬁaHﬂﬂﬂmiﬁlzﬁﬂﬁ’meLLﬁuLﬁuﬁ@LﬁmﬁuuﬁLﬁ@ﬁﬂLﬂW\]’]ﬂ

Y

& 1 a 3 ° al' | I ' Y} = v a o
ﬂ’]Wﬁ]gLVU')']NaHﬂ’]ﬂLaﬂs] "\nu'guw"lﬂwmﬂmﬁaEJ@JSUU']G]@\TLL@iSﬂ‘UiNﬁi@usﬁqmsﬂu’]ﬂiﬂaLﬂﬂﬂﬂuawﬂ’]ﬂﬂ]aq ALA-

Y

encapsulation \Jupgsnn

3. WaYd4 ALA-encapsulation Lkag Astaxanthin-encapsulation Gian’lil,i'dﬁﬂa’m’ﬁ‘@u

INNINARBY (Table 2) N15ldnT 5-0xilluajdiln (ALA-encapsulation) kaza1sALDAR YUY
(Astaxanthin-encapsulation) i siadulusefuiiunnsinsiu ioifinaunmyesUandngu wuiimam
ains AanududunuazAanududmdssveslainisguilvinudiauinadivainiguueaynyanis
naass Tanadsfiunnfieiuegrafited fynieadd (P<0.05) TneUTua ALA-encapsulation wae
Astaxanthin-encapsulation finnududu 10, 50 o/ke demador1Auaitaaie (L) Arduauads (a*) And

winenads (b*) W 94.77+0.02, -0.48+0.01 uag 3.51+0.01 AuAIGU LLaZﬁLLU’JIﬁiJQQﬂ’j’]SQWVlﬂaEN‘SuG]

Table 2 Color values (L* a* b*) of clownfish fed supplementation

T ALA ASTA L* a* b*

1 0 0 94.06+0.02° -0.59+0.01° 3.33+0.01°
2 0 10 94.36+0.02° -0.53+0.01° 3.40+0.02°
3 0 50 94.75+0.03¢ -0.48+0.01¢ 3.50+0.02°
4 5 10 94.37+0.02° -0.53+0.01° 3.41+0.01°
5 5 50 94.76+0.03° -0.48+0.01° 3.50+0.02°
5 5 50 94.76+0.03° -0.48+0.01° 3.50+0.02°
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Table 2 (Continue)

T ALA ASTA L* a* b*
10 0 94.07+0.02° -0.59+0.01° 3.34+0.02°
7 10 50 94.77+0.02¢ -0.48+0.01¢ 3.51+0.01°
ALA Llevel 0.076 0.405 0.143
Astaxanthin level 0.000 0.000 0.000
ALA + Astaxanthin 0.772 0.702 0.992

The values with different superscript letters in a column are significantly different (p<0.05).

INN15VARBINUIT ALA-encapsulation wistegraiienlidmaionisildsuntavesend Lx a* b*
peeltydRYyNINana (P>0.05) diu Astaxanthin-encap LiEN9819ABINAUAINARDAT L¥a*b* DenelitiudnAsy
N19add (P<0.05) uonarndauduiusiufuves ALA-encap Wag Astaxanthin-encap ludsnanonis
Wasuudaswesn L* a* b agnailifuddymaadd (P>0.05) nsazaussniagludnfihudazedadanuunndig
fu msldualsiiuesdBuduanuiualsiiuudafinsasuuiualsiuliduseaiusuiinaniud szanlsly
sUveaLeadusuiiudass dmsutamsnunasuduanuiuelsiiusasduuiiu (Zeaxanthin) wdndasuly
Huwoasusuiiu dunsavaudvesuamesineglunguisatuuananinung uenaniamesssaunsnarean
wenalsfiuladneie (Anuchart, 2008; Tondiew, 2007)

4. Ha¥d4 ALA-encap Lag Astaxanthin-encap Giamim%mulﬁuiﬂLLazﬁﬂi’]miiaﬂ?Jaxiilmmi‘ﬂuﬁu“uﬂ

NNITNARBINUIIB I TTIR AL ALA-encapsulation Way Astaxanthin-encapsulation Tusgggusn
(@Uneinl 1) lddssadesmsnsisapivlnvesuaniigulunnyanismaaes (P>0.05) uagluduasifl 7 andi
lasuemsiasy ALA-encapsulation 10 g/kg 31AU Astaxanthin-encapsulation 50 g/kg SRR CORFIRRBLLR
Uanmsguiiutuaiogeand 3.48+0.20 cm drurimiiniadevesuanfilésueimsiiiau ALA-encapsulation
$2ufU Astaxanthin-encapsulation fiszfuaudududi 10, 50 ¢/ke ﬁﬁwfwwﬁﬂLaﬁaqqqﬂﬁ 1.00+0.18 ¢ il

4 =

NITUIAEATINITIOAR18IUAINTAURALV1Y WudrUalasue misiitasy ALA-encapsulation $23

Y

Astaxanthin-encapsulation 7iszAuALduTud 10, 50 g/ke Hiosidudnissennieuniignil 96.25+4.78
(Table 3) fi51897U31 ALA anansasinUSunadlulnadu siawén Wadoauas Wadenvn wazdulaasnves

anslviasu (Chen et al., 2008; Wang et al., 2011) wag Tangprasittipap (2012) §nu31 ALA @1313an52 9

19 (%

syuugiAuiuvesianaidliun msiudniuresdadonsiu Anssuveneuluifiueasending uagdnsnis

q

i@@mqﬂﬁﬂﬂﬂ?iam%aii%}ﬁéhLLﬁQWN‘UTJléJ
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Table 3 Length, average, weight and the survival rate of clownfish

Treatment ALA ASTA Length (cm) Body weight (g)  Survival rate (%)
1 0 0 3.13+0.14° 0.71+0.09° 50.00+0.00°
2 0 10 3.14+0.13° 0.71+0.09° 80.00+10.80°¢
3 0 50 3.14+0.12° 0.72+0.08° 68.25+6.29 °
4 5 10 3.34+0.15° 0.88+0.13° 85.00+ 4.08°
5 5 50 3.35+0.15° 0.89+0.13° 71.05+11.08°
6 10 0 3.47+0.22° 0.99+0.19¢ 72.50+8.66"
7 10 50 3.48+0.20° 1.00+0.18° 96.25+4.78°
ALA level 0.000 0.000 0.000
Astaxanthin level 0.949 0.942 0.000
ALA + Astaxanthin 1.000 0.998 0.118

The values with different superscript letters in a column are significantly different (p<0.05).

5. Nawa4 ALA-encapsulation waz Astaxanthin-encapsulation falaninen

210 Table 4 Alafining1anmanaasmuii luganmaaassd 7 awiiulédiumaisadifindonuns
wazAdIAEeAYD ﬁﬂ%mmLﬁmﬁaﬂqﬂﬁqmiuﬂ%mm 3.55+0.26, 5.2141.18 AUETSU 1H0l@SUA28 ALA-
encapsulation $9UAY Astaxanthin-encapsulation %E"imaLLazﬁLLmiﬁmqﬁu (P<0.05) agtiiulsindonmnass
funsAnunves Prasertsan et al. (2006) fifnw3esdadeiifinadonisndn ALA veauuafiiedaasieinaamy
Wuaeiugnans uaznisusvendldlumaidissuandawtasna (Oreochromis niloticus Linn.) wuinmsld ALA

¥ %

U3uae 0.2% anansanseiuviansiasaiiulawazgiluiulauinian uazdwaseyTinaudmiinuan (60.05%)
gnsnssgauladinig (1.12%/1) warUsuadadens1d (4.02x10° cel/mm?) gandinsld ALA n19
n3An Tuvaueiinsld ALA n1enisén iWudud 0.025% rusinaudiaidenuas (1.97x10° celVmm?) 89031013

T9wad 0.2% (1.98x10° cell/mm?)
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Table 4 White blood cell and red blood cell of clownfish

Red Blood Cell White Blood Cell
T ALA ASTA
(celVmm?) (celVmm?)
1 0 0 0.00+000° 0.00+0.00°
2 0 10 1.57+0.17° 2.95+0.12°
3 0 50 2.62+0.35° 4.37+0.37°
4 5 10 2.77+0.12° 4.70+0.24%°
5 5 50 1.97+0.17¢ 4.05+0.12°
6 10 0 2.65+0.12° 4.62+0.58%¢
7 10 50 3.55+0.26° 5.21+1.18°
ALA level 0.000 0.000
Astaxanthin level 0.000 0.000
ALA + Astaxanthin 0.000 0.000

The values with different superscript letters in a column are significantly different (p<0.05).

#3UNan15Y

1. 9nsamIAnwInseteNnse 5-eziludqadn (ALA) Aldlelasuunduiu ALA Tuhidsaead e
Anwnmenenazasaaeulasiadisiuntaiiinnistuiutuansosuiuldogrssimnzuaziiofavuia
oyAIAMBIATEs SEM nuddvuinuszanal 200 m druarsdneadusuiiufiguiiedtuaiuisandalag
nssdsmsafindethifufivuarldnssuiuninduueugaduinindeuinauldruneyniauszata 200 pm
LuLREaiY

2. 9INN1TANYINAVDI ALA LAz Astaxanthin iugﬂLLUULSuLLﬂUiqLasiT'uLﬁaL‘fJummiLa%mﬁai% ALA-
encapsulation k@ Astaxanthin-encapsulation $3ufunUI18 1M7L I8 ALA-encapsulation (10 g/ke)
39UAU Astaxanthin-encapsulation (50 g/kg) VT'ﬂ,ﬁUmms‘@uﬁmmmadflmﬁaLﬁmﬁu (L*) dun1anugud

waa (%) duldlumeiiiindu waznguiainisguiilasu Astaxanthin-encapsulation (50 g/ke) vilsiuainisnu

a

NaNanNiuIL UBNAINLIINNIINAADITINUIT ALA-encapsulation danasodnINIslasgyaula ANE1)

[
o 1Y

Pntin dnsn1ssenmiy wazUsunandindennndlanninvainlilasuniservisiasusiealsisassvindnaie

198



euNIUTEEInNTTEAUR Ussdil 2564 Fuil 24-25 funnaw 2564 o drinifeuasduaiidnimnanens aninendousld

LNE15D19D9

Alishahi, A., A. Mirvaghefi., M.R. Tehrani., H. Farahmand, S. Koshio. and F.A. Dorkoosh. 2011.

Chitosan nanoparticle tocarry vitamin C through the gastrointestinal tract and induce the non-
specific immunity system of rainbow trout (Oncorhynchus mykiss). Journal Homepage
Carbohydrate Polymers 86: 142-146.

Ambati, R., H.M. Phang, S. Ravi and R.G. Aswathanarayana. 2014. Astaxanthin: sources, extraction,
stability, biological activities and its commercial applications--a review. Marine Drugs.
12: 128-152.

Anuchat, P. 2008. Effect of Caroteinoid from Microbes Used in Color Enhancement for Goldfish
(Carssius auratus). Master Thesis. Prince of Songkla university. 14 p. [in Thail.

Bell, J.G., L.A. McEvoy, D.R. Tocher and J.R. Sargent. 2000. Depletion of Ol-tocopheral and
astaxanthin in Atlantic salmon (Salmo salar) affect autooxidative defense and fatty
acid metabolism. J Nutt. 130: 1800-1808.

Chankaew, S., J. Wanna, P. Penprapai and W, Chankaew. 2020. Potential of carotenoid from
freshwater red Alga, Caloglossa beccarii DeToni on Color Enhancement in Harleguin Rasbosa
(Trigonostigma espei) and blue Danio (Davario regina). Princess of Naradhiwas University
Journal 12(2): 241-258.

Chen, Y.J.,, L.H. Kim, J.H. Cho, B.J. Min, J.S. Yoo and Q. Wang. 2008. Effect of O-aminolevulinic acid on
growth performance, nutrient digestibility, blood parameters and the immune response of
weanling pigs challenged with Escherichia coli lipopolysaccharide. Livestock Science
114(1): 108-116.

Chung, CW., KD. Chung, Y.I. Jeong and D.H. Kang. 2013. 5-aminolevulinic acid-incorporated
nanoparticles of methoxy poly (ethylene glycol)-chitosan copolymer for photodynamic
therapy. International Journal of Nanomedicine. 8: 809-819.

Detsathit, S., P. Boonliptanon, P. Pinsuwan and S. Jirawatto. 2013. Growth and Development
of the Hybrid Clownfish. Technical Paper No.15/2013. Krabi: Krabi Coastal Fisheries Research

and Development Center. 20 p.

Gupta, S.K, AK. Jha, AK. Pal and G. Venkateshwarlu. 2007. Use of natural carotenoids for
pigmentation in fishes. Natural Product Radiance 6(1): 46-49.

Nakano, T., T. Kanamuri, T. Sato and M. Takeuchi. 1999. Effect of astaxanthin rich red

yeast (Phaffia Rhodozyma) on oxidative stress in rainbow trout. Biochim Biophys Acta.

199



FeuNIUTERInNTIEAUIR Ussdl 2564 Fuil 24-25 Sunnau 2564 o, dinifeuasduaiidnimninnues aninendeusld

1426: 119-125.

Ni, H. Q.H. Chen, G. He, G.B. Wu and Y.F. Yang. 2008. Optimization of acidic extraction of astaxanthin
from Phaffia rhodozyma. Journal of Zhejiang University SCIENCE B. 9(1): 51-59.

Poonsamran, K., T. Pimpimon, K. Mengamphan and C. Jitmanas. 2008. Hematological values of
Mekong giant catfish. Chiangmai Veterinary Journal 6(2): 153-163. [in Thali]

Prasertsan, P., W. Promkhoonthong and C. Maliwan. 2005. Factors affecting production of
aminolevulinic acid from mutant strain of halotolerant photosynthetic bacteria and the
application in cultivation of Nile tilapia. Songkhla: .Songkhlanakharin University. 16 p.

Reddy, KB.P.K. S.P. Awasthi, S.P. Madhu and S.G. Pranulla. 2009. Role of cryoprotectants on the
viability and functional properties of probiotic lactic acid bacteria during freeze drying.

Food Biotechnology 23: 243-265.
Saikeur, A. 2013. Isolation of Acidotolerant/Acidophilic Photosynthetic bacteria from peat Soils in
Nakhon Si Thammarat Province and the Promoting of Biomass and 5-Aminolevulinic Acid
Production by Plackett-Burman Technique. Science and Technology RMUTT Journal
3(2): 75-89.
Shahidi, F. and X.Q. Han. 1993. Encapsulation of food ingredients. Critical Reviews in Food
Science and Nutrition 33(6): 501-547.

Shahidi, F., B. Metusalach and J.A. Brown. 1998. Carotenoid pigments in seafoods and
aquaculture. Crit Rev Food Sci Nutr. 38: 1-67.

Sirimanapong, W., K. Patsornwannatat, K. Tangtrong, D. Chinjaroendee, S. Kitpraiboon and O. Jongko.

2020. Comparative study of efficacy between mangosteen rough extracts for pigments

enhancement CAROPHYLL@pink and 170-methyltestosterone hormone to accelerate the
color of Similis cichlids. Journal of Mahanakorn Veterinary Medicine 15(2): 167-178.

Tangprasittipap, A., P. Prasertsan, K. Suppamart and K. Sritanyalaksana. 2012. Production of Marine
Photosynthetic Bacteria Producing 5-aminolevulinic Acids and their Utilization in
Aquaculture. Doctoral Dissertation. Songkhlanakharin University. 63 p.

Tondiew, C. 2007. Effect of Noni (Morinda citrifolia) and Kalmegh (Andrographis paniculata)
on Coloration and Phagocytosis in Goldfish (Carrasiusauratus). Master Thesis. Kasetsart
University. 10 p. [in Thail.

Trubiano, P.C. and N.L. Lacourse. 1988. Emulsion-stabilizing Starches: use in Flavour

Encapsulation. pp. 45-54. In Risch, S.J. and G.A. Reineccius (eds.) Flavour Encapsulation. .

ACS Symposium Series 370. Washington, DC: American Chemical Society.

200



euNIUTEEInNTTEAUR Ussdil 2564 Fuil 24-25 funnaw 2564 o drinifeuasduaiidnimnanens aninendousld

Van der Salm, A.L., M. Pavlidis, G. Flik and S.E. Wendelaar-Bonga. 2004. Effect of husbandry
conditions on the skin color and stress response of red porgy Pagrus pagrus.
Aquaculture 241: 371-386.

Wang, J.P., JH. Jung, and I.H. Kim. 2011. Effects of dietary supplementation with deltaaminolevulinic
acid on growth performance, hematological status, and immune responses of weanling pigs.
Journal Livestock Science 140(1): 131-135.

Youngjarean, K., P. Plaipetch, N. Samranrat, J. Kaukaew and P. Chonchuenchob. 2013. Dietary Lutein
Levels on Color of Clark's Anemonefish (Amphiprion clarkii Bennett, 1830). Technical paper

no.3. Chon Buri: Department of Fisheries. 15 p.

201



euNIUTEEInNTIEaUTA Ussdl 2564 Tul 24-25 funnaw 2564 a. drindideuasdauaiiivimanisnees aninendeudld

s a 1 < % 1 o/ o o
asaUsznavvasriiavanlusranuuiudane JmdInanung

Fish Species Composition in Mae Chang Reservoir, Lampang Province

BUSU Inwa gAINT ANAT INA WINBE UaTAISYIA LiBuEas”

Chanathip Chitpool, Sudaporn Tongsiri, Jongkon Promya and Daracha Thiammueang”
anzmalladnisusyaaazninensma umninendowild Geodw 50290
Faculty of Fisheries Technology and Aquatic Resources, Maejo University, Chiang Mai, Thailand 50290

*Corresponding author: daracha@mju.ac.th

Abstract

A study on structure fish species composition in Mae Chang reservoir, Lampang province was
conducted at 3 sampling stations during February to July, 2021 with the set of 6 mesh sizes gillnets
including 2, 3, 4, 5, 7 and 9 centimeters. The 6 different gill net were lined in random with
2 replications/station. The result showed that 20 species and 9 families of fish were found Cyprinidae
was the most dominant family (12 species). The highest percentage species composition by its weight
and its numbers was Glass fish (47.38 and 89.38%, respectively). The average catch per unit effort (CPUE)
at Mae Chang reservoir was 2,805.37+1,690.51 ¢/100m?/night which was identified as high level in fish
abundance. Moreover, we found that the highest average CPUE (4,984.11+3,640.68 g/100m?/night) was
from 2 cm mesh size of gill net which Glass fish were caught the most. However, it was an incidental
catch. There has not been found the negative impact from this species to the ecosystem nowadays,
but they have made some trouble for the fishermen. Therefore, study on processing and value-added

of Glass fish is needed.

Keywords: species composition, community structure, Catch Per Unit Effort (CPUE), gillnet

Mae Chang reservoir
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$1uru 3 99 sEafeununiusiufeunsngiau 2564 Wunan 6 e feyaeiesdietigdiuu 6 wue
Y0991 (2, 3, 4, 5, 7 uay 9 wu) Han1sAnwINUATITaINvasvesaiudninTan 9 23d 20 ¥iin 1ued
Uanneiieu (Cyprinidae) 11niian 12 wila (3evaz 60) 09dUsznau8sIaTI0W (Biomass) Ae Yautiuui
firgegn (Fowaz 47.38) 0eAUsENOUYRIANYNYY (Abundance) Anusniign leun Uautiuuia (Fesay
89.38) WULABITU NANSANBINANITTUADMUIENNTAINTIUSELS (CPUE) NU31 SiAeaewindy 2,805.37+
1,690.51 N31/100 n3.31/Au Fafuidiaaugeuauysaivesussmaudnitoglunusiszduiias Tnsdheaun
o991 2 @1, fnadusioienisasussUszandegegaiitu 4,984.143,640.68 n$11/100 n3.a./Au deduuan
wuuildunniian wiidlesanidudn i massgnivuagliduiidesnsvessnussuadooufulasindu
udlzdeliifiseunansynusmuavveslauduniuanduaintalymlienilseas Jsasinsivaudunniun

Tdusgloailviunnu wu nmsduasuliinldUselovdlumundsguvseaiieiuyaaiviuuivsyussiely

Aadgy:  a9AUsznavriin Ussyaudniun naduseviienisauwsaUseas (CPUE) wn3asiiatie

21UAUEILLDS

srafviudnadugrafuihilngfiaeluuinanisiidondauisssmalne e Iadugi
M9Bsogmeiuiiang fuoonvadlasliihusiung enauszana 45 Alawns deulyamussautudniusiangd
Sruaviang fiufisuii 285 mmeilamns Fudewduideufiufiags 40 wns auemduidou 760 wng
ihnsrafuildlufanisvedssdifiuiung Wemanvnsuazdesidunildituyusuiiondeegiine
gL UL (Electricity Generating Authority of Thailand Mae Moh (EGAT), 2017a) Gﬁﬁﬁf\]ﬁlﬂjuiuﬁ 2563
a'mﬁmfwLLaiquixaUﬁmumﬁmLé’ﬂ Audy ffwdndusuauinn (Egat Today, 2020) sawdslud 2559 fins
dmuviavesgnialuwmanizeulssnihusieng lnssrafuiuinmuriavesgnuand i 4 «ia léud
Umﬁawummﬁqm 589anA8 Uamzilound Uawduund wasuayunse %awuqﬂﬂmmwgﬁﬁ]ﬁmu 2 wilp
Ao Yada uag Uamziiiewnd laelinnugnyureud1atoseglugae 1 - 58 dasie 100 ns.4. (Electricity
Generating Authority of Thailand Mae Moh (EGAT), 2017b) &sa1nnanissineusiunsifumizeaundnls
Usrauivasdnsunasesdiusiosiu ieudladiymeg q sadnisaueauihweansasnswasdldih Tasms

a v [

Uaeeiuguailusrafudniiediunineinsdaiin Mslinsifiunandslunraaiisssufnieinisuaeeiug

o

1% ' v
o 6 o A v 6

dniileusuugsussrnsdmiundalinansenunmdnlngudrliinlesaauselifinuazdamansenui

v o
¢ o [

Weuinuavausieuseuaudnduiiasssuuilnaluunaniidy (Cowx et al., 2007) AetunisiiauikazaAy
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WrlaluwwimauRdadudsdnduielinsuassiuguadussaviamatu 3sldd@nyradusznoudniu
wazUSunanadudaiuineniienisatssUseus (CPUE) Tugnafiuiiudans Jeanunsaldidudeddinay
anysalveslsensdainld naannsfnwaunsaldiluwuimslunisnaununisdanisineansuszus i

guyulaliuszloniandniuiioiluems uazsunasasisneldognesdsbu
¢ ad
auNTaULAaZISNS

Uszliudunamadudndindeniienisaussuseus (Catch Per Unit Effort: CPUE)
1. WuinsAne
grafiutuang Iadudniudnsdsegmeduiianz fueenvadlsaliiuwiwng wusuidsnm

sanlu 3 90 laun 90d15999 1 90d15999 2 wazqad13299 3 (Figure 1)
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Figure 1 Location of the sampling stations in Mae Chang reservoir

2. Aauilunis
Y A o v A A 0 Aa o | [
quiiegadahinanugaiidmun lngldyansosievienivendneiu 6 vunteswn loun 2, 3, 4,
5, 7 uag 9 gy, @1 2 91 ashelutiaaidszana 15:00 - 18:00 w. uazRednasslutiati (Usyann

12 F9l9) Mdyaaiosfiotnefifinnnudnszning 1.5 - 2.0 wes ununndeyafiouas 1 a3 szesian 6 Weu

3. MIATzidaya CPUE
Catch Per Unit of Effort w38 CPUE 1Ju3Suilslunismainnugnguvesdszanauiarluwmaaii
wanansUsuuUanidulanenieianvesnisidas aelavinnisussussialawvdannils vSonNanauwnuAens

Uszaslugaanaiiu 9 (Swingle, 1950) Armnunuduiusieiasasiiotiadunsfnwiiielinsiuusum
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Augnguesdn i ludwadusenmiienisamssszus (CPUE) vowawesesiionis Inedniiemnugnyuy

ASUADNUTNYNY 100 ANSIBUATABAL AIUIUIN

HaduRBMEaLIaIYAASeNlletty = uminUaniiduiaegnslaviavun (n3w)
(nSu/NuAvg 100 A3.4./Au) WY 100 A5.4. * szegnaduiieg1s (Au)

4. as‘iﬁﬂiznauwwﬁﬂﬁuéﬂm (percentage species composition)

Juafuansdaussansamnisedsenvessyyaudaisilanig o luranihtu lneunidwinls 2

v
3

WUU B wuussAUsEnaureviladniunlaennuynyy (Abundance; %N) wazluuasAUsEnauvesyindn il
lnganadinim (Biomass; %W) Alusaeaz (Kolding, 1989) InaAuiaangss
23AUTENUVBIANYNYL (%N) = (Fuuviindnidiusasviin/IuInesdn JU1manun)*100

29AUSLNBUVDINIATINN (%W) = (Uninviedniuiwmasede/ANninvesdniuineiun)* 100

NAN1529Y
1. Tasead1euszunudndun
1.1 asAUsEnaUTLndRIUN

3

1INATAITIIN AR BUNUAITUT DR BUNINYIAL 2564 WUFRTUITINIUNIAY 9 29 20 wila

v
s o

91 16,380 feg1s wuiugUatludameifion (Cyprinidae) 1nnilan 12 viln (Fesag 60) uaziugdniiily
AU 9 Tndedn 8 29d wuasdaz 1 wila lun 1dUataain (Notopteridae) 29dUa1sinndas (Cobitidae)
1AUaINA (Bagridae) 24AUaInseund (Belonidae) wAUatudunia (Ambassidae) 2duarvuaduvgey
(Pristolepididae) 29dUaniia (Cichlidae) waza3dUany (Eleotrididae) Antlusouaz 5.0 winfu (Figure 3)
MnMTTeTziesdUsznouvassiadniuinlnsanugnau (Abundance; %N) Anusndian 3 Suduusn
Toun Yauduuia Aadusesar 89.38 sosaunleun Yamuiunas Anduiosay 3.04 wagUainviiiouwnn
Anlusooar 1.09 awaeu (Table 1)

1.2 asdusznaviindafinlaeuiadanan

wupEVaInTanevesiadniunlnsntadinnsaindu 74,526.50 ndu Tnevdadaininuaia
Fanmunitan 3 Sudu Teun Yaruduud Usmadmdnsasiady 35,310.80 n¥u Aaudufosas 47.38
yesminanionun sesawnldun anziisurn (Gevay 10.65) wazdandh ($evay 9.42) anmsiaed
paFUsznevvasradumuinUatinuinlngaiaianin Biomass; %W) ($esasifisuiunaduiamun) wuii
yilpusdniiniinu 8 Sufuusn fesdusznoulassaiilnerfesazavauvintudosay 90.91 vesiniinyan

Panue Tawn Yatwduwni Sesay 47.38 Uatagwinaun Savay 10.65 Uangn Saas 9.42 Yanunuiunad
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Sopuay 8.32 Uawnudn Saway 6.33 Uailla Sevay 3.21 Ualddumiung Sesay 3.19 Uainseals Sevas 3.17

Aua1nAu (Table 1)

Cichlidae 5.0% Eleotrididae 5.0%

Pristolepididae 5.0%_ "

Cyprinidae 60.0 %

Ambassidae 5.0%
Belonidae 5.0% —

Bagridae 5.0%_/

Cobitidae 5.0% _/

Notopteridae 5.0%_/

Figure 2 Fish species composition caught by sillnets in Mae Chang reservoir

2. wadusiavisemInILasUsEae (CPUE) Tugnaifiudiusians
srafuiusdansdinanisiudemienisasussszaaadomiify 2,80541,690.51 n§u/100 Ag.a./Au
Tngifiounsngiau i CPUE snnflgawinfu 5,721.73+1,905.75 n3/100 as.a/fu uaztlesfigaluieusiguiou
fl CPUE winffu 1,701.39+701 n31/100 n3.a/Au llefiarsannugedisna wuii 9ad1saadl 1 81 CPUE unn
Aanvitfu 3,202.52+2,121.69 n§u/100 n.41./fu uagesfianlugadr:ad 3 laeil CPUE wirfu 2,139.90+

992.64 n31/100 B15.4./AY (Figure 3)

3. Tansadrevszmeaudnidoyaintasiions

MnMsAnwIhensguiiegeymadesiietned g 6 YuInYosn wuin Yrevunni 2 . 5 CPUE
mﬂﬁqﬂwhﬁ’u 4,984.11 ASuseNuATng 100 AT, ARy T09asN e FevuIAm 3 @a. 3§ CPUE 1,507 N1/
100 m3.4./AU P18uu1An 5 v, CPUE winfiu 925.52 nS1/100 As.a/AU 918vunnn 7 94, i CPUE 258.36

N51/100 M3.30./AU WAZUIBIUINAT 9 @4, & CPUE 174.03 n31/100 AT.4./AU aruaau (Figure 4)
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Figure 3 Catch per unit effort (CPUE) each months by station
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Figure 4 Catch per unit effort (CPUE) with the set of gillnets by months
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Table 1 Fish composition by abundance (%N) and by Biomass (%W) of Mae Chang reservoir during

February to July, 2021

ID Thai Name Scientific Name Abundance; %N  Biomass; %W
N = 16,380 Total =
74,526.50 g
1 d@am Notopterus notopterus (Pallas, 1769) 0.02 0.31
2 pzlileum Barbonymus gonionotus (Bleeker, 1850) 1.39 10.56
3 w@dunsina  Cirrhinus cirrhosus (Bloch, 1795) 0.08 1.64
4 ldhunung Cyclocheilichthys apogon (Valenciennes, 1842) 1.29 3.19
5  uwaateewile  Discherodontus schroederi (Smith, 1945) 0.05 0.12
6 @308 Henicorhynchus siamensis (Sauvage, 1881) 0.1 0.06
7 fan Labeo rohita (Hamilton, 1822) 0.04 0.58
8 1 Labiobarbus siamensis (Smith, 1934) 1.09 9.42
9 1 Leptobarbus rubripinnis (Fowler, 1937) 0.1 0.03
10 MUK Mystacoleucus marginatus (Valenciennes, 1842) 3.04 8.25
11 nzds Puntioplites proctozystron (Bleeker, 1865) 0.34 3.17
12wt Systomus rubripinnis (Valenciennes, 1842) 1.32 6.33
13 #Aelauen  Rasbora paviana (Tirant, 1885) 0.13 0.41
14 1PN Acantopsis themmedhi (Sontirat, 1997) 0.01 0.04
15 naLmdes Hemibagrus spilopterus Ng & Rainboth, 1999 0.03 1.02
16 NI Xenentodon canciloides (Bleeker, 1854) 0.62 2.13
17 wduum Parambassis siamensis (Fowler, 1937) 89.38 47.38
18 wNetuByu  Pristolepis fasciata (Bleeker, 1851) 0.79 1.79
19 4a Oreochromis niloticus (Linnaeus, 1758) 0.35 3.24
20 yjﬁ/l‘iw Oxyeleotris marmorata (Bleeker, 1852) 0.02 0.17
Total 100 100
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397150iNAN15I8

Mnnsanwaseinuiuidndiulundlaiasifiey (Cyprinidae) unfigainuiu 12 viia Anduiesay
60 vosvialarnnuiandn Aatepdsiulszvranlarlueraivinmegme a.anauas Anuldlvainviieu
(Cyprinidae) uniign 13 wiln Andusosas 56.50 (Rayan et al., 2017) wagnundUainsiiisuiiduledlag

w3osilavelulowi¥snansal 2.0193uYs (Cyprinidae) uniign 24 ¥iia Seuag 55.81 (Dumrongtripob

9

a

et al, 2013) Wudenfuiienafivinioudsns agusied Awvinnisiesay 46 (Panboon and Soe-been, 2011)
Fefoinduediifvlavanunniiaauazlanisunniigavesuaniiidn (Nelson, 2001) fisiforaidesnaniad
Tnssadmasseraudaiarsruuiinavaserafuihiimaasuudadly dsavhlssdaadinsdeuntas
aunmeIainaInAaansalunsusuiudAvanden safssruuinaiasuadldlsdunalidl
padUsznauTaInduUsErIALdn thilfesufuslfedson B9 Jutagate et al. (2001) lénarindlossuuinagn
Wasunsruuihlnadui dasfifssuarusindaunsadsuiuageenowugld waskanisfne
paAUsEnaUalasAuYNYY (Abundance) Lazu1adan1w (Biomass) Anundige 1aun vauduwd
Andufenay 89.38 uay 47.38 mud1dU WuLRefuRUNISANYIVEY Soontomprasit (2015) fifinwnaTh

Usznnsveslauduniluiuiguimuesdmsie Sswianzien diduinavdalfnniasdedisdiuiuuin

A A 1Y)

JduUszfvoninngannsUszaege welilidundoensvesnivUssuadlasuiuUatvindy Wewnnluflyar

Yya o

maasugia Liduiidenuilaa waziifuaduudeualugvinliddnslusssumnidos Jeadrstamls
gmUszusiouaintieie wiwnzeenen lreaUssussndudosiineily

AUt ByaNaTURBVILIENTANMSIUTEIN (CPUE) wudn CPUE Tugnaiutiuianawindy 2,805.37+1,690.51
nfuseuiive 100 asa. sefu Fsinduliinuiigadleisuiouiusrafiuindug wu CPUE ludouswsuszn
serinell W, 2548-2556 Wiy 762 ndusefiuiitng 100 a5l fef (Boonthonechuay et al,, 2015) uay CPUE
Tunuenns s.anauns szrined e, 2552-2558 WAy 701.0496.4 n3useiiuiivng 100 A3y, Aefu (Rayan et al.,
2016) Tuwaurit CPUE Tuideurdstasnsal fifles 504 ndusiofiuiigng 100 as.4. defuwintu (Damrongtripob
et al., 2013) Wit saaaiosnin CPUE lusnafuindeunseiden 2. ANTINYI Feflunnils 6.236 nfusieiui

918 100 f3.4. siofiu (Plaitho et al., 2011) egslsfimuuansbiiuing uiudiudand Inddanueauauysal

agluinaueifigasnn Tag CPUE ¥8a9av1ed1uiu 6 1A% wudtgieauinn 2 9u. 1 CPUE snnfigaminiu

¥ '
=] a1

4,984.11 n¥usiofiufivng 100 #3.al. defu Samussdusznourialneaunyuuazanadanimvesuainiuni
uniige aenndasiu Panboon et al. (2017) AAnunlassairsUssmaulatnazyszdnsnmeiosdionnslu
yuasvans wuiideua 2 g, § CPUE wihiy 2,249.28 n¥ustefiufidng 100 msa. sofu Tasnuvautuuii
dulassasramdnlnetdmdnunniian iWuiendu Soontomprasit et al., (2019) Anwilassadalssrauan

wazUsgAnSnmuaduanesesorislunitunsien nutevwIng 2 gu. JUsEdnsnninsuseusnniign
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1R ANAT UMD NUIEN1TAILIIUSEUNNNTU 416.9 nFusaiufvie 100 #5.4. AaAuwaznulattuwd iy

lassaamanlagdruaunnign
d3UNaN133Y

naaInn1sfnwafsinulassaiassmaudaitilugrafuiiuians fmdadae seniiadou
nunWusTsnsnn AN 2564 533 9 29 20 vila Tnenuiuguanlusduameiiou (Cyprinidae) innfigadiuou
12 wila Anfufosay 60 vazdvauduudndusindnihinumnnaaluesuseneuriadaitisnnuyny
warlngnadaniw a1nua CPUE Tasldiedasilodioinds asuldisrafuiiudasddanugauauysaioy
Tuinausiszduiigs Tnsvievuiatesen 2 @a. i CPUE snnfign Tnefvauduninfulasiaiiondn wsiidesann

[

Judndumasegnivuarliilunfeanisvesnivssusdewisuiulaisindu srudaduvarffiiueaiuuds

dawalvfidmslusssumaves wigddilisenunanssnusuavvesdaudusiuinduasiealymlvianivseus

sedusmsiinsivauduuianlyusslevdlvunnduunsdaaiuiihunlddsslenilusuwdssunselie

inyarlvituyilszusiely
AnAnssuUssNA

uideiidudumisvadasins “yuideuasiami uianssy mnuvannvatevesdaiiunasnou
wazamnmilugafviugans wagerafutiudu nvi. usisng Samdadne Aldfumuaivayuniside
Yavuszanas 2564 nnstifindhendaunassemalne wiung (. usisng) §idsveveunaudintiiinnn,
nnviufierwasauazaanlunsfudegianinauiy svsveveugueUszadluiiufiuagdndn

AzwAluladn1sUsELaEnSNeInIMIa drinendewila Alianutiewmdslunisifiudiegnslunsed
1'% a
LBNEISD1999
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Species Diversity and Abundance of Crab in Blue Swimming Crab Gill Net Fishery

at Koh Kood, Trat Province
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Abstract

Species diversity of crabs from crab gill net fishery at Koh Kood district, Trat province was
conducted four months from June, August, October 2020 and March 2021 by using 4 groups of crab ill
net with merh size 10 centimeters and length 400 meter. The result found that diversity of crab was
consisted of 22 species, 17 genus and 10 family. The most highest abundance was found in Portunidae.
Seven species of crabs were P. pelagicus, P. gladiator, Charybdis natator, C. helleri, C. feritus, C. acutifrons
and Podophthalmus vigil. Diversity index in Koh Maisee were 1.965 and in Koh Rad were 1.700 evenners
index in Koh Maisee were 0.390 and in Koh Rad were 0.346 P. pelagicus was found highest abundance
(49.75%) followed by Matuta victor (10.75%) and C. philargius (10.03%). Moreover, abundance of crab
in Koh Maisee were 52.94% while in Koh Rad were 47.05%. The relationship between abundance of
crab and physical factor were no significantly different (p>0.05). Diversity of bycatch was consists of 4

phylum, 32 species, 28 genus, 22 family. Matuta victor is the most dominant in crab gill net fishery.

Keywords: species diversity, abundance, crab gill net, blue swimming crab fishery, Koh Kood
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n1sdneradruvatnydavesy lunisvdssusetuauydr uiiueineinieqga
Jandansn Wuszezian 4 weu laun Weuliquisu Weoudunau Weunaiau 2563 waziieudiuiay 2564
Tngldoruanyinuunaem 10 wufuas Aue11 400 wims $1uIu 4 nes iufegeuinannglid uasime
use Fudumzaunadnioglusinomegn Swianan nansAnymuanuranslnuesy Wy 22 ¥in 17
ana uay 10 296 WAidaunanviingefian Ao Portunidae wustanun 7 win Idun Ysia (Portunus
pelagicus) Ysinane (P. gladiator) Y#iunnudu (Charybdis natator) Yudulauudiln (C. helleri) Ynrauu (C

feritus), Yngmpenunu (C. acutifrons) Wagyn1813 (Podophthalmus vigil) Ingaaviiaauvainyialuiiui

Y

2 '
YA 1 ' I v oA o

Wl TAINAY 1.965 kagiufnizwsa windu 1.700 daavsdanuadnaualufiuninigld® windu 0.390

v
(2

LAz i in1glsa Windu 0346 Yudanuiinuuinian lawn Y (P. pelagicus) wuseeag 49.75

v

UYnuuu (Matuta victor) wusesag 10.75 uazym® (Calappa philargius) Wusseag 10.03 uanandgany
augnguvesyluiiuinizldduinninluiuinizuse Tneiuinizld@nuduauyiomun 153 §7 Aadu
$owaz 52.94 wagiiufinizusanusuauyviaan 136 i Anduiosaz 47.05 wagnuanugnyuvesyluggsu

wnnIngaen negauunuTIuyiiun 158 61 Andudesay 54.67 uavgeFeunudiuiuyviun 131 i

1 =

a [ 1o [ U s ! U 1 1 [ U s
AaLluToYaY 45.32 ﬂ’J’]ﬁJ’ﬁN‘WUﬁiS‘Vl’J’Nﬂ’J’]ﬂJ"QﬂSQWU@ﬂUULLa%ﬂf\]'i]EJVI’Nﬂ?EJﬂ"I‘W nuldfinnuduiusiueened

WodAyn19aia (0>0.05) wagn1sAnw1iiinerlszvnsuesdniuinasedvla wuaunaInvdaianun

4 Tidu 32 ¥lla 28 ana 22 33 Inenudniinasedulaviaeu Ae Yy (Matuta victor) wufesay 17.91

Addy  Anuvanvdn ANNYNYL ANy NsviUsEieyYin inngne

Uiluemsnzanquudniduifexlunisiiunuilon e ndsana wasilusiuas Jeiliday

Y

AoansuslaAnslukazieUsenag deduidlefinnunesnisliuseleviydoutnaas mvihssuaieinyduunld
a v a4 A Ao a a ° = o & 1Y o LA
U3laadieinIesdenfiuse@ninings wazanwiusnndaniudunuluie lneni1svinussusetuauy duidu

A A aa o v A o A A 9 M vy o ve v
iwsosileyszusienldlunmsviussuyi Wesnawudseidiafisuiunanauwnunlasu vinesld Toussny

oy ligseniflefisuniesfionindu q uaviduniesdioUszusnifivsednsnmiia alunisduy Taglud we.

2560 fiyfidulsanneuauyfa 16,148 éu (Department of Fisheries, 2019) 33msldoruanyin Aoavineu

Y

Y119dn IU NN Y IeTUREIRAVEER UL YaUMUEIIwRIRIAEinsINNAA LS wazilvuassnfniurey

U
Aruuuvearuedu Wnedvussiunieldilugadann (Supongpan et al., 1989) oruanyiildidueiudu i
AUANVDIAUDIU 12-30 §11 YUIAAIDIU 7.50-13.75 L9URLUAT JAINEII AILA 350 LUAT D9 1,500 LUAT

v
o o

wennil Tunisviseusernauyiusagasanuiniidnduinassdule (Bycatch) AnUzuinsieg Gsdniumase
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Juldtiu vuneds dnduniignduls wildledmivndmune vissdadudadunidsin denuddyniuasuegio
\u Uannseiuu (Dasyatis imbricatus) wagnanseau (Thenus orientalis) \usu wazanuindnitmasedu
Igunsdugniisasiulungia (Discards) sandaiumarildiduiidesnisvenain ldamnsadnuilan
wsslidunflenvesiuslna wu Yull (Dorippe quadridens) wagyfinuea (Parthenope longimanus) \Jusi
(Thaweesak et al., 2015)

dmsuinmegedinuilesseudunme Awgludinainega Gimzanabn 2 g eglnd 9 fie 1nzuin

vy & & & Ao a v g & 1 N o v & ) '

wazingld® Fadununiinisideluasad vndiudsenevendnvissusetuanydududiulng s1e0munis

[

Heneunhinwuhanuvainvaievesyduinuin dWesnfiwwivgn$aidenueauanysal egnelsinunane

A =

Ufieuan :uﬁ’ﬂvimL‘171"EJ’JLsi’hmLﬁﬁjﬂuﬁuﬁmzqﬂﬁi’wmumm i liAnn1ssunIuuaziaewwIlense lagann
Foyavosdrtinauninensmanzianazmeils wuizniduvaisinglusvainzge sgluaanunimdeme
nelmiAnnansgnulursndts Hanshseas Avnssunisviendion Mduunasmeldvesguau dafuidlad
e 9 Wsysannisanusudedusndiu lunstetuiiugusnslvinduaniinnugauauysal
woninifluiufiinizna SldTnsvhsuiasyih fued 2562 Tnevdaandnisitunzn3s uaziimsisuiais
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ANYIAUNAINNAEN19YININYBIYUINTGATU (Promdum, 2004; Srikum and Binraman, 2003) &#131150
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2. N1sAnw luN1AauIY
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2.1 Lﬂ‘Um'J@EJ'N‘LJJLLa%am?quaaﬁlf\]‘U‘l@sﬂqﬂa']usﬂllgii'] WU 4 ASS 1WLLﬂ W\I@‘Ullquqﬂu LU

donau Weuna1Ay 2563 uavtiouilunay 2564 Tuusindinainiznn Jaminnsn lag19euauyuuam
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2.2 vnsinandadennamenin veaimzia liwn Audn anugu anuhy g
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Audunsa-Lud (pH) UTinueendiauazaner (DO) uazAgUNi (°C) Iﬂﬂ%méaﬁﬁmquﬂﬂiaﬁmq 9 il
1) anudn (ues) Inlaeldgnduinaiiudn

2) Anadiuuas (@nd) dnlagld Lux meter

)

3) Ay (ppt) Salaeldia3es Refractometer

a

4) anudunsa-ud (pH) Ysunaeandauazaiet (un./ans) uargaumgll (°0)

Y

Folneldintesintladuvanefuus (Multimeter) 8%e Lutron u WA-2017SD

\

KoMalSi
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Figure 1 Sampling site at Koh Kood district, Trat province
A: Koh Rad; B: Koh Maisee

2.3 137199721 1A wd ki oruluaneudvedniu ndindeiuasiinisuns
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nystlsialy

3. nsAneluiasufusinig
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g17m03n5A01 (CL) Menediflesaauesuuuiivia Smheduiadung waeduimdn (W) fe inTesds 2
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3.2 ¥aduunvinvesy lngldnisdegdeduniuyneialneves Thamrongnawasawat and

Y

Wisespongpand (2007) wazdnduwundnitmaseiuld nglds1e91un5398909 Khanadee et al. (2014) %39

Ionansiiieaiueynsuisiuiiensiauduyile
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33 a'wmwgLLm'amﬁmLLazﬁ’miﬂfmaasﬁ’Uim M UNUIAZATUNAY A28na s Olympus
34 OM-D E-M10 Mark I
4. msAnseideya
4.1 nsAnwdvilanuvainyiavesy lnglderdvives Shannon - Wieners diversity index (H)
(Shannon, 1949) NAUMSHIE

H =-> Pi(In P

[y}

flo H’ = dvdianuvainaiinves Shannon - Weiner
Pi = dndhuvosdiunuyluusazalindenasiuvessiuauy e
S = uriiavesy
4.2 msfindaiinnuaiiavevon] laglduiians Pielou’s evenness index (J’) naunsdall

J=H/InN
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We ) = AnataiuasiLEle
N = aﬁ’ﬂuauﬁjﬁmaagﬁmmmﬁwu‘lumsﬁﬂm
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WBUAUU TN TYNRUATINY
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nadeutoyaaifisie One-way ANOVA anlusunsudniagy SPSS Statistics 16.0 laadnen

F §A1 110071 0.05 nunganudaugnyuvesylaiianuuandiusgedidedidgy (P>0.05) widnilan Wee
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et al. (2017)
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Socc. = (Ni /N) x100

Wle Socc = awiin1susnguesdaiunnasedule

FuuUMveIdn I nasydula luksazyile

Ni =
N = dwnudvesdnitmessiuldimun
lny
R (Rare species) vanefe wiaiugiviennun  Tnewutesninudowindu 10%
U (Uncommon species)  vnefs wiaiugivenn  Taewulsszwing 10 83 25%
C (Common species)  wneds afiafusinumly  Ingwusewing 25 83 50%
V (Very common species) vangfis  vdasiugiinuldie  Taswutlesnimmiewintu 500

(Kunsook, 2011)
NAN1599Y

1. anumianniinvasy Usadnainizna JMIARTIN

e sAnwINUAIIaINslaveey G 9Au 22 ¥in 17 ana uag 10 29 Suanun 289 #
TnsuTinunz i wugﬁy’wm 153 2 99371971 1 UTaLNEuTe Wugﬁwm 136 ¢ Fan31e 2 nuyuile
wuisluuTnaunizusn waningldd fe Ysi (Portunus pelagicus) Samarunaszuinamadaomadle fen
WU 1:1.66 SuuamunianTznesseiing 100-200 fadums AwuinmNnanszaeadY 158.58+19.94
usl. Tnefitswunenunensgaeseglutag 121-140 uu. snnfige Tneinzusanuitann 82 & Andufesay
60.29 sosasuLdutAue13 (Parthenope longimanus) $1uau 7 i Antdufosas 5.15 uagymeiuidos
(Calappa philargius) §1um 5 63 Anduesas 3.68 fan1519d 1 ﬁ’m%ULﬂ’]%lﬁ%WU‘iJﬁ’WIx\WMW 56 §1 AU
Yovar 36.60 sosasunduynyunu (Matuta victor) 9117y 28 71 Antduiesay 1830 uazymafuidos
(Calappa philargius) $1uw 24 &1 Anvdudesay 15.69 fm1514it 2 yonandfmuanunainsiave iy
wsnfinuvannadinvesyinnninnizldd lnefufiinizusemuyanun 10 294 14 ana uag 19 ¥iia diuiiud

neldlE nuynsvae 10 39 11 ana uag 15 viia
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Table 1 Species diversity of crab at Koh Rad in blue swimming crab gill net fishery at Koh Kood,

Trat province

FeuNTUTrdnnIeduea Usedl 2564 Tuil 24-25 Sunau 2564 a. dninddeuasdauaiiivimInaineas sinendeusld

No. Family Scientific name Common name Number of crab Percentage
of crab

1 Calappidae Calappa clypeata Qm@m\‘i 4 294
2 Calappidae Calappa philargius Qm@mamﬁaa 5 3.68
3 Diogenidae Dardanus megitos Yiaaudng 3 2.21
a4 Dorippidae Dorippe quadridens UJLﬂ 12 8.82
5  Majidae Camposcia retusa Yusadn 2 1.47
6  Majidae Doclea armata Yuueyu 1 0.74
7 Majidae Hyastenus diacanthus iuJLLma,qum%?iw 1 0.74
8  Matutidae Matuta victor Yuyuu 3 2.21
9 Parthenopidae Parthenope longimanus Ujf’ﬁmma 7 5.15
10 Porcellanidae  Petrolisthes perdecorus luJGT’JLLiJu 2 1.47
11 Portunidae Charybdis acutifrons Ynenoyuuu 1 0.74
12 Portunidae Charybdis feriatus Ynisiuu 3 2.21
13 Portunidae Charybdis natator gﬁuﬁ’mau 1 0.74
14 Portunidae Portunus ¢ladiator il ane 1 0.74
15 Portunidae Portunus pelagicus il R 82 60.29
16  Promiidae Lauridromia dehaani luJV\l’e]ﬂ‘jﬂLﬁ‘ULLm 3 2.21
17 Xanthidae Atergatis integerrimus lﬂﬁﬁﬁﬂwh 1 0.74
18  Xanthidae Demania scaberrima ‘Lﬂﬂm‘ﬁz 2 1.47
19 Xanthidae Paractaea ruppelli ‘Lﬂﬁj‘uu 2 1.47
Total 136 100
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Table 2 Species diversity of crab at Koh Maisee in blue swimming crab gill net fishery at Koh Kood,

Trat province

No. Family Scientific name Common name Number of crab Percentage
of crab
1 Calappidae Calappa philargius Uuinﬁﬁuamﬁ'aﬂ 24 15.69
2 Diogenidae Dardanus megitos ‘tJULamugfﬂ@ 5 3.27
3 Dorippidae Dorippe gquadridens ‘LJUL‘fj 10 6.54
4 Majidae Camposcia retusa Yusee 3 1.96
5  Majidae Doclea armata g 3 1.96
6  Matutidae Matuta victor Ynyau 28 18.30
7  Parthenopidae Parthenope longimanus Uﬁ’mma 4 2.61
8 Porcellanidae  Petrolisthes perdecorus Uﬁumu 1 0.65
9 Portunidae Charybdis hellerii Uudulaudaiin 2 1.31
10 Portunidae Charybdis natator Uuﬁuﬁm U 9 5.88
11 Portunidae Podophthalmus vigil Un1e17 3 1.96
12 Portunidae Portunus gladiator Uuﬁﬂmﬁj 2 1.31
13 Portunidae Portunus pelagicus Uuﬁﬂ 56 36.60
14 Promiidae Lauridromia dehaani UUWaﬂﬁfﬂLﬁmLm 2 1.31
15 Xanthidae Lophozozymus pictor Uuiﬁaﬂﬂmﬂstj’lﬂ 1 0.65
Total 153 100

= o oA X A ~ o v oA
Naﬂ']iﬂﬂUWWUﬂ’]ﬂquﬂ'gquﬁa’]ﬂwaqﬂsUEN‘lJJIu‘WUVlLﬂ']gLLiﬂ UANIAU 1.965 LAgNUAINYUAIIUKRAN

yiavoeylui uiin1gldd dawvindu 1.700 dnsuAranuadanenudluiuiiinizusa baziui

wnngldRdavnay 0.390 way 0.346 Auasu Table 3
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Table 3 Diversity index and eveness index of crab in each study site at Koh Kood, Trat province

Study site (Diversity index (H") Eveness index (J')
Koh Maisee 1.965 0.390
Koh Rad 1.700 0.346

2. AMUYNYUUAZNIINTTAYVRIY UTIIUBUNBINILNA TNIAATIA

2.1 anuynyuvesyluudagium

¥

HANSANWIANYNYUTeYTInIAluNuTNE A wuynanue 153 67 Fannnugnyuuinnintuiud

NELIA INUYNIILA 136 77 AI0INT 2 Lenaaeun1eada wudiauynyuveyluiuilinizuse uasiudn
el Lifianuuansneiu (P>0.05)

148

150
145
133
140
135

130

Number of crab

125
Koh Rad Koh Maisee

Study site

Figure 2 Abundance of crab in each study site at Koh Kood, Trat province

HansAnwAuYnYNvesianueluusazgania wuaunyuvesylugaHy Mvan 146 f1 Andy
$ovay 51 FanuindanugnyuuinnitluggSeuiinuyvisiun 143 dq Anlusesas 49 dunnd 3 lenadeu

neadd nuhenuynyuvesylugaey wasgeseu lufinnuuwandieiu (P>0.05)
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wet, 143, dry, 146,

49%

Figure 3 Abundance of crab in each season at Koh Kood, Trat province

N13ANYIANNFUNUS sENITaTen1enIenIn wazANYNYNYeUTEYINTY USINEILNBINIENA

Jardpnsin wanisenwnuitanugnyuvesy liianuduiusnisadfdutadenisnienin (P<0.05) Table 4

Table 4 Correlation value of relationship between abundance of crab and physical factor

at Koh Kood, Trat province

Physical factor Correlation value
Depth -0.057
Light intensity -0.290
Salinity -0.020
pH 0.310
Dissolved oxygen 0.207
Water temperature -0.220

* significantly difference at 0.05 level

[
v

MsAnuTIneUsernsuazaaunveadniimaneduld 9nnisvilszaseruanysih nudeit
waoeduldvanun 172 &1 Faduunld 4 sy 22 196 28 ana uae 32 viin uazdrlvgTaniunnde
yilatugimennun (R) wavn 29 wila wazflaonunmduriaiugiviein () viavun 3 oiin doithwassdu
wiasiudunguy Teua Yvusnu (Matuta victor) Aadufesay 17.91 Yq@iuides (Calappa philarius)
Aovdudovar 1676 uazyU (Dorippe quadridens) Aaidusevar 1271 @S uvany wutdu

[
§ o (%

miuwaedule Wi Yandunnn (Cynoglossus macrolepidoyus) Uanseuns (Dasyatis imbricatus) waglan

€

419 (Platax teira)

eso N
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397150iNAaN15IY

AMUNANTLALALANNYNYUVBIYAINNTTIIUTEURUANY UTIIALNE)A IMIANTIA
HAN1IANYINUANUVAINTTATOIYNMUA 22 ¥iA 17 @na wag 10 39 TIUNmMuA 289 #3 lagnudn
UshaungliiEmuanugnyuvesyinnnitluuiiansnizusn winuanuvainsliadesnitluuinainsuin lag
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1.700 awadu dewFeuifleutuadaianumainuansresyannisvidsrasesuauyifluiiuiidu q wu
vimemiani wuinsAneluadeld fartiesndn Tnglusntinnni wuddwsiinnuainuansvesy whity
3.96 Fs91nT18UNUIIN H dAUsvanamBeresni 1.5 mneaui danamainvanennsdinmegly
seduRn mn H” fAUsgamiennnndi 3.5 vaneaudn deannumainvatonisdaniwdegluszduga
(Magurran, 2008) Huvsneaudtrrsmanvanemsiannesluinasmenatussaoudaos So19a

L‘TJuL‘vmxﬂ1ﬁﬂwﬂm%’dﬁﬁﬂwﬂuﬁumﬂé’umﬂzm%’aﬁﬁmﬁwj 399719 AN UAMUNAINAANYNITINTNY D
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Yoy dwsuysiarunduuiiaunizusa uasinzlild fe Ui (Portunus pelagicus) laginzusanuviaviin

Y

82 i Anidudosas 60.29 inglidnurianun 56 1 Andudosar 36.60 uagnuarnylugg¥ounnigg
W agslsfmuilothlunaaounisada W‘Udﬂ,u'ﬁmmLLmﬂm"mﬁ’uﬁuaﬂm’luﬁﬂﬁqmaa@uﬁuﬁLmszﬂ waginNY
1514 wazluwdazgania wazlinuanuduiussenineanugnyuvedy wazdadenianienin usnun1ena
Ffansn wonandwudaiimassduldnguiu W nduy 1wy Ymgnu Watuta victor) uagymSituidos
(Calappa philargius) \udu Tunsiiufeganiaauny wuIymuu Lﬁagﬂﬁusﬁumwagﬁwqﬁﬂssﬂsﬁﬁ’wwﬁu

AT TGl ]

Y Y

NAaNSANEN lUASIUNUINTANUADAAABINUNISANYIY8Y Khanadee et al. (2014) NEN®IAIUAAIN

yinvosdniuinaseduld annisvihUszuseruanyinluuinusndenssun Jwiadunys ainuiinguydu

q

wildludnidmasedulanan uenwillonnnquuan uasnquues wivdavesyliauwansieduiasnuiigana

(Portunus sanguinolenthus) \Judaiuwasedulduiiamu uadmiusmAdeinuymyunu (Matuta victor) 1Ju

v
o 6 o [y

dniumaseduldviineiu Anduiesas 36.60 wenanddmuiiluiuiide lun neld® wuiesazvesydni

o

Fuldnnnisviseusysihlndifesiunisfineives Buatip et al. (2021) iAnwdniumaseduldainuszuseiu

¥
a A

Y ludwmiademil wudimsdudinfesay 34.87 ddlndiAesiunisAinuaseil Anuseeay 36.60 uagnue

Qe

v
= v

msduyihgannluiiuiinizuse Anuaasdeiesay 60.29 uarnuinguyudniihnassduldndniguideniu
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Fegudunan1sfnwrvesnuideneuminidnnuineiuauy Wuasaadlauszuanfdneninlunis@nwiaiy
Ma1NNaeN199301M¥89Y (Promdum, 2004; Jaingam et al., 2007) uenanduideddanuindaing
donnaasiuMIfn¥Ived Srikum et al. (2012) IAnwiesdUsznouvasdniuInnNnsvilseue ANy

g1alvetlingTueen namsfinwimuihduddidinnquudnlueseieoiuany Anluiesay 78.95
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nan1sAnwluasduansliiuisnnuddgvetunasiisgordeuinavieila lnganizssuuion

S o i

U39 luiuiinizge Janiansia Avmdidadnauinis Asduurasd egods uwiaee1ms uasunasviay

Y

o w

fevasynainvateviia (Shah, 2004) lneanzyin Fadudnimsugiandidyresyuyudssusiudiuenive

v 9

9 o 1 Ny ' v Ay vo & Y o Y A a a % s
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Tavares and Amoroux, 2003; Hogarth et al., 2012; Wisespongpand et al., 2013) Ingyaninuinduyuia
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nsaznse Tudadumguadiviluanuvainwaiensdinimdsenudidysdeniseusnddanandonluwg

a ada o

Uzn153 uanuninensidndusedadidinduduiuyile Jefisauviauywddie (Smithsonian insider, 2014)
A3UNaN33Y

nan1533elunsell azdnisinluldlunsidudeyalunisnnaununisiluyuuidzniss luiiufinizga
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TuiiunAuases munssdyaiinisuinmsdanisiiuiivisilaaznzia 11ns1i 20 waz 23 Fadwnsedisly

nsaduuleuieniseusnyunaiogefenusssumfnuuimeiuaznzia agaildsiy iensiaui
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Abstract

The purpose of this study was to study the level of application implementation. Service level
via smartphone and the application that affect the service through the hotel's smartphone The study
population consisted of 627 hotels that received the Amazing Thailand Safety and Health Administration
(SHA) standard in the Bangkok area. The sample was 244 managers of information technology department.

The results of the study on the level of using hotel application, it was found that the level of
using hotel application was at a moderate level by adding service channels modern branding to support
changing consumer behavior reservation systems and future technology integrations have moderate
application adoption.

The results of the study on the level of service via smart phone found that the hotel service
via smart phone was at a moderate level, with mobile payment, mobile booking, service via smart
phone at a high level, while online check-in/out, mobile guest services and to improve the efficiency
of work, there is a moderate level of service via smart phone.

The using of hotel application that affected the service via the smart phone of the hotel by
65.00 percent with a statistical significance of 0.01.

Keywords: smart phone, application, hotel
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lngnsliasginisanneeidanvan (Multiple Regression Analysis) Jiasneilagldatia Adjusted R2
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179 au Anuiesaz 73 dulugaunmsanenluszauuSayginisiuau 190 au Anduiesas 78 uavdrulugl
seldannisuseneven@nsiewiiou 15,000-25,000 U d1uau 168 au Anduiosas 69

NansANwIsERUMILenmAIT LTy neldve slsausy wudn msthueUndiaduundsegndldd
Aadsiniy 2.69 mneds Tsusuinaiueundinduindszendldeglusedumnans Tas msifingomislu
nsliuinng dAnedeniigavintu 3.49 sesaanfe msadnusudliiualiy Saeds 3.15 n1ssesiu
waFnssuguilnafideuly fanede 2.50 szuunstesviesin fiauads 247 wazmsmumaluladlusuan 1

ALadY 1.84 vaneds dnsiweundintunndszyndldegluszauliunans dauandly Table 1
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Table 1 Level of using hotel application

Variable X S.D.  Level of using hotel application
Booking system
Reduced booking through agents 2.10 0.551 Low
Being able to find hotels quickly 2.70 0.538 Moderate
Instant check of availability 2.62 0.562 Moderate
Average 2.47 0.550 low

Increasing service channels

The ability to know the news of the hotel 3.84 0.590 Very level
The ability to receive news and offers 3.60 0.591 Very level
Reducing advertising costs 3.02 0.583 Moderate

Average 3.49 0.588 Moderate

To support changing consumer behavior

Respond to consumer behavior 2.30 0.531 Low

More comfortable 2.65 0.535 Moderate

Keeping up with consumer behavior trends 2.55 0.642 Moderate
Average 2.50 0.570 Moderate

Brand modernization

Creating added value for the brand 3.21 0.550 Moderate
Taking advantage of technology 3.30 0.572 Moderate
To differentiate the brand 2.95 0.554 Moderate

Average 3.15 0.559 Moderate

Future technology integration

Real environment simulation 2.01 0.620 Low
Using a robot 1.50 0.609 Low
Smart hotel system 2.02 0.631 Low
Average 1.84 0.620 Low

Total average 2.69 0.577 Moderate

HANSANITEAUNMTUTMINILENNTALHY WUTINTUTNISHILaRnalny Aefewiniu 3.26 nungis
lsaususinisusmsiiuannsalnu egluseduuiunais lngnsiiseRululnsdnsideds (Mobile payment) &

ANRAEUINTFAWINTU 3.62 599R9UAB N15I0INUVRIRNHUIMIANYdeTie (Mobile booking) fiAtadey 3.60
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mneila Amsuimsiuanialny egluseduinn dunsamedewieidiin/eanainiesin (Online check-

in/out) JA1aaY 3.10 kazn1SNUsEANSAINIUN15YN9U Tanady 2.59 nuneda In15USNISHIUaENNSA Y

agluszAuUunans dawandlu Table 2

Table 2 service level via smart phone

Variable X S.D. Service level via smart phone
Mobile pooking
Hotel booking 3.64 0543 High
More convenient 3.60 0.520 High
Opening for reservations while traveling 355 0551 High
Average 3.60 0.538 High
Online check-in/out
Check-in or check-out 365 0.562 High
Ability to reduce steps 312 0554 Moderate
Ability to reduce time 320 0.567 Moderate
Average 3.32  0.561 Moderate
Mobile guest services
Ordering food and beverages 330 0521 Moderate
Purchasing services provided by the hotel 3.32 .542 Moderate
Other add-on services 3.01 501 Moderate
Average 3.10 0.521 Moderate
Mobile payment
Payment 370 0531 High
The system is simple and easy to use 3.62 0520 High
Connecting to other systems 355 0515 High
Average 3.62 0.522 High
Performance enhancement
Increase work flexibility 281  0.569 Moderate
Used in a variety of departments 240  0.535 Low
Mobile performance report 255 0561 Moderate
Average 2.59 0.555 Moderate
Total average 3.26 0.540 Moderate
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o w aaa (%

Sovay 65.00 agnelvd1AYEnANTEAvU 0.01 awuanslu Table 3

Table 3 Using of hotel application that affects the hotel service via the smart phone

Variable Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 1.312 0.101 114.21 0.000
Using of hotel application 0.640 0.030 0.601 15.410 0.000

Adjusted R? = 0.650, F = 1230.070, SEE = 0.20321, Sig. = 0.000** Ol = 0.05

397150iNaN1538

Tsausufiszuunisesieswndiiuate n15aesudunuanas ansodumlswsuldsinsuas
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Abstract

The purpose of this study was to study the level of technology utilization. The level of service
and the application of technology in the hotel that affects the service of the hotel. The population
studied were 294 hotels with Amazing Thailand Safety and Health Administration (SHA) standards in
Chonburi province.

The results of a study on the level of hotel technology adoption revealed that the hotel's IT
management department had a moderate level of technology adoption by Property Management
System (PMS), Accountant System, Customer Relationship Management System (CRM), and Point
System. of Sales System (POS) technology was used at a high level, while the Online Distribution System,
Internet Connection System, Human Resource Management (HRM) system and Call Center system had
moderate use of technology.

The results of the hotel service level study revealed that the service management of the hotel
service was at a moderate level. The front-end service system and other auxiliary systems have a high
level of service. Sales department management system restaurant management system the personnel
management system and the accounting management system were at a moderate level.

The application of technology in the hotel had a statistically significant effect on the hotel
service by 75 percent at the 0.01 level.

Keywords: technology, service, hotel
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wan1sAnwszdunstmaluladutldvedlsausy wuin seuuvdn way szuuiiaidy faedewinfu
3.32 wnedia Msdnnsununmalulagaisaunavedlsusuinisiunalulagunldegluseduiiunais lag
SEUUTTUUUIMSELME (PMS) BAadsannilgaiifu 3.71 sesaundeszuunisdaiind daeds 3.67
szumsdamsgnéndusitus (CRM) fiAniade 3.59 uazszuvwoniniiiu (POS) feads 3.53 vunefis finsi
waluladunldegluszdumn druszuumsdamieviosindugemisesulay (DS) fidads 3.30 svuuns
BeuloaaTetiodumediin fidnade 3.20 sruunsUIITINeInsuywe (HRM) Sa1iade 2.87 wazszuuns
suguinsiuduagnisinsesnangludiinay fleade 2.67 nunefs fnsiumaluladanldeglusydu

U1unand aawandlu Table 1

Table 1 Technology adoption level

Variable X S.D. Technology adoption level
Main Hotel Software
Property Management System (PMS)
Reservation and registration system 3.62 0.545 High
Data check system 375 0524 High
The system is connected to other related functions 3.65 0511 High
Average 3.71 0.527 High
Point of Sales System (POS)
The system is applied to the dining room 3.55 0.521 High
The system can be applied to other tasks 350 0534 High
Average 3.53 0.528 High
Accountant system
Accounting system 370 0515 High
The system works independently or connected 3.64 0563 High
to the PMS
Average 3.67 0.539 High
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Table 1 (Continued)

o oo

Technology adoption

Variable X S.D. level
Human Resource Management (HRM)
Employee registration system 2.80 0.560 Moderate
Payroll system 269 0575 Moderate
Time control system 312 0.578 Moderate
Average 2.87 0.571 Moderate
Addition Hotel Software
Online Distribution System (IDS)
Room distribution system 330 0.501 Moderate
The system works independently or connected 329 0.535 Moderate
to the PMS
Average 3.30 0.518 Moderate
Customer Relationship Management System (CRM)
Customer relationship management 3.62 0.521 High
System Independent use system or linkage with PMS 355 0.510 High
Average 3.59 0.516 High
Internet connection
Communication systems and services 3.00 0.524 Moderate
Hotel website system 3.40 0.560 Moderate
Average 3.20 0.542 Moderate
Call center
Service center system 2.78 0.610 Moderate
Phone management system 255 0.582 Moderate
Average 2.67 0.591 Moderate
Total average 3.32 0.542 Moderate

NANISANWITEAUNITUSNITVBILTILTU WU SEUUAISUIUUSNSEIUNUILALSEUUUSNSEIUNAS 3

ANRABVINAY 3.21 WD ﬂ?if\]‘uﬂﬂ’liﬂWUU%ﬂﬁﬁJ@\ﬂNLlﬁllflﬂﬁiU%ﬂ’ﬁ@gﬂu‘i%ﬁUU’MﬂaN TpyszuuUINISaIU

wihiAnadeunfianintiu 3.65 sesmnAe srUUERNEY q denade 3.51 v In1suinisegluseduann

ATUTTUVUSUITIANITHRUNYIY AR 3.28 STUUUSMISIANITIIUDINMIS AAIRRY 3.23 SLUUUSMITIU
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v A

i = a =
uAnga dAaag 2.86 a¥ITUUUINIG JIKIRY

Table 2

Table 2 Service level

A

a =% a a i o o
WRAY 2.71 AU Nﬂ']'ﬁU'iﬂqiE]%sLU'igﬂUU’]Uﬂaqq ﬂﬂLLaﬂ\ﬂu

Variable X S.D. Service level

Front Office System

System front office department

Hotel room booking 3.68  0.560 High

Price and sales control 375 0.551 High

Working with other departments 352  0.550 High
Average 3.65 0.554 High

Restaurant management system

Dining table management 310 0.533 Moderate

Food ordering menu 335 0.535 Moderate

List the kitchen or bar and charge the food 3.24  0.560 Moderate
Average 3.23 0.543 Moderate

Sales department management system

Customer records 332 0.505 Moderate

Store customer order information 310 0.573 Moderate

Storing return information 343  0.549 Moderate
Average 3.28 0.542 Moderate

Back Office System

Account management system

Recording income and expenses 280 0.545 Moderate

Accounts receivable 269 0510 Moderate

Accounts payable 265 0.534 Moderate
Average 271 0.530 Moderate

Personnel management system

Employee registration work 3.00 0.561 Moderate

Payroll 282  0.556 Moderate

Time control 275 0.541 Moderate
Average 2.86 0.556 Moderate
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Table 2 (Continued)

Variable X S.D. Service level
Other auxiliary systems
Customer Relationship Management System 361 0573 High
Hotel central reservation system 3.40 0.590 Moderate
Average 3.51 0.582 Moderate
Total average 3.21 0.551 Moderate

Han1InAdeUaNLAzIu 1S nAlulaguUssgndlduedlsesudananani1suInisvedlsiusuosas

Y

75.00 agaiidudAnisananseau 0.01 Aawandlu Table 3

7]

Table 3 Adoption of technology the hotels affects the service of the hotel

Variable Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 1.524 0.123 134.51 0.000
Adoption of technology 0.630 0.040 0.705 17.360 0.000

Adjusted R? = 0.750, F = 1139.070, SEE = 0.20621, Sig. = 0.000**, O = .05

397150INANT5IY

Tsausuiinsimalulagunyusegndldlun1suinisvedlsssussuunan 1) seuuusnisdiuniin (PMS)
loun szuumseesuaznisamzideu ssuunmsnsiadadoya szuuldeusiefunisinanudu o Mieadeddegld
TUsunsumeufinmesinauduuiietisusmssansiein Weswasauasanlunsuimsauningmuy
FouSudmt Susuinisesiosin Mssuduling) madt mstuiinseld saufensideniiuidueznis
$ugr5eidu (Melian-Gonzalez and Bulchand-Gidumal, 2016) nsldmeluladansaumaaansananiasnang
wukuuvesgnAusnalswsuld lnsaunsaidaduiienuies iaenidieauies wazvidndusoulal
Usgndanarlunisselunisliuiniseng o seslsusuladnaay 2) ssuureniniu (POS) laun syuuunanly
fuviesnmns uazszuuthluvssgndldivaududy q WussuuilidmiufvRugnéiunlivinmsesenms
Budnuiaszuuiidnaudfuszuvuinisduni nseiaesszuunisasdesdousofatuld 31azatunan
n3amaoulddn gnénfimueimsiiu Wuwenfiuingeielsl neund gnénfiuninlsewsy thaglidiseiu

= v o

fufl MA9SUUTENIUEIMIS WAALT15ELiaNd90an MaBAIUNISINNILEanlun1ISUUTENIUBIMT WU
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(Hayeemad et al., 2020) Usemalnadalifilsssuanaianmunanngmunedaaiuagnauwnase Fadiieelsasund
aigrananzelsausuidulinsduyadu nsusnisiaenndesiundnnisdaauazinliinviesieayaduie

Auftanela dwunaainvisaieiyaduddluulbuiniuies q lnglanizinvisaieiyaduanusemely

a A

nauodeunazIu Yywiiddnlunsinnislsausuiidiafismasuninnuiasfuimsioodniliduyaduds
flaiifigane mnfinsimsdansiidlsusuifineaafaziinmuildiuisududedulunaeiinvieiio ey
Ioiduegnan

Fu 3) szuunsdavndad leun ssuutfuassruurneldtauuudassrdedentu PMS Tnaszuy
Jadllunstnsmunameaduenusznandng g melulswsy a1 snsheuldfuuudassvdedentusyuy
PMS tilednnstiydarldans szuvarsaumnansdydlsusniionsuimsnulsusy ginalsmsiludunns
taduazmsuimsinluaglddoyaanszuumaluladansauma nénlvg 9 1dud s1eld Arld91e waznns
F189UIUNTTIY Y30318971URAN1LIU1ANY (Seensattayawong et al., 2020) Fuinisdrulngfinanuiiuid

AATNUBLATYTUINITLAZATAUNANIINITUYTUINIT TNANTENUADNITANTUIIUTOIDIANIT WASWENIY

9 Y

v A

Uddanuiivindeyataduimanaiu damuninegluseduunn wazgaisaumeanian1sigduinsaiuse
ihluldladeudneun 4) ssuunisuimsnineinsuysd (HRM) lawn seuunedeudseiininnu ssuun1sdng
RUADU LAgTEUUNIATUANLIATIE9NITU SEUUUTMTINNITNTNGINTYAAD LTIUTUAITANTIVEBUNITVIN
1 11 @gYeINTinIY @1unsaAnnavineny laonludRgndesusug, fausuadas Aadon vesgdunina
Anaaniauwiuiieu niswauiyaaing Yseiiuna tieudiunds aufsduaanisifundnau
(Rotchanakiturmnuai et al., 2015) ssAUsznauresaundonvodlsusulunistiusnisvieaiion fons
Uszgnaltinaluladlusnuminensyanaiieniieunumioslunisliuinmsnisviesilen
Tsawsusimaiimaluladuvszgndldlumsuinisveslsausussuuiiiufin 1) szuunmsdamieviosin
rruteanseaulayl (IDS) i seuumsdndaniedenin ssuuianulnedaseviedousioiu PMS 1wy uiun
wsithu usnuaunvilsiifianuddalumsuimstanslsusy auaudivesszuudansuaithu dusian
#¥91AVBINDINN NITUBUNUIENDINN AR UNTNIUAILTZUUNTEINLTUAINYN F0TULVDINITIAUINITVDINN
wieufunisguainuiesin nsdndauaznisdanisnszidfumng seaunsguariosin Anuduveues
gn@ uazmsdansiasuriny demauithuiivssiigniuazanunsadaedenlilaglidndusesdeseazde
Wunnufienels iansuensouazndusitinedsioides 2) seuunsdanisgnénduiug (CRM) leuA szuy

1 (%

UImMsmnudiusgnd ssuumsliBasevidoniadenlosiu PMS dudaudfinisunsssuiaveaielasalalaun
awwuslyel 2019 Fedenansznuiugramnssunisviesiioaldun gsialsausy wagnislagans Wuesegisunn
desndausaiunsiduniaadeud ieannsnuledeu Ssonathlugnsiniteniouninszareidolsnld
Fuszneunsgsialsausaliimsmafinuinmsueemnsuuuuinmsdadsisd wiemsvinsnaiadionisvi
CSR Wiyaainamenisunngidinis n1siemswanyanasinly dusu narelswsudnismselduas

[
Y o

WIBUNSoNdIMTUNIIARLOATINIAILNITVIENITVIELINYDS (Voucher) arunsavnelavanin Annnsou
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wiininaviag videusiusduenmslufiiniioas1eseld (Hongpukdee and Hongpukdee, 2021) nsai1esale
vodlsausuanansnilalag nsansimawiontn nmsdsusuuuumsiidisin mswasuanmsuinadunis
PeuuUdIndutuazuinsemsaunanes msliuinisiesinungielse COVID-19 fiflornnslaiguuse
naneluladuntaelugsfnnniu unanrlesuvsveseeulatinslidoya Big data lunsiemeinginsu
LAzALABINTYBIgNANETIBaRFUNLNNTUTISTANIsuAsIiNTMIsnnsAan nszdunsindulalunis

wanldusnisvedlsawsule
d3UNaN1339Y

nnmsAnwmaiimeluladindszandldlunisusnisvedsus luwaiufidmineays wui sed
nsdinalulaguildvedsusy msdamsusuninalulagansaunavedsusuiinisiinalulaguldegluszdu
Urunas Ingszuuuimsdiumi ssuunsiaidngd seuun1sdansgnanduius uagssuuvientiiu 4013
vhimaluladunldegluszivann dauszuunisdamieviesiniiudeamnsesulay ssuunisideslosndetie
Bumesilln szuUnTUITMIMSNeINTIYYE wagsruuMsTmaudnsiuiuaznisinseanaigludtinau ms
dnnalulagunldegluszauliunaie nan13fnyIseAunITUINITYELLTILTI WU N13IANITINUUINITVES
Tsausufinsuiniseglusziuuiunans Tasszuuuinmsdrumiuasszuuieiudu q fmsuinseglussdvann
AIUTLUUUIMITIANITUNUNYIY TEUUUIUITIANITIUIMNT T2UUUTMTNUYARALALSEUUUIMNSURAINS
uinmsegluszduuiunane uaznisdinaluladunysesynaldveddsusudimaionisuinisvedsaususesas

'
v o W =

75.00 ag19idudAnsananseau 0.01

]

YoLEUBLUY

1. gsnalsausuazesUudsunasimulvinnnudagduiaslueuian lnenisdunalulaguildiite
N3a19MsTU3 MsadenmAl nsEUINNITPeYIY N1SLEUINISATY N1TeTN wagN1TATIIAUANATULUTUA
URNENIEH

2. asyjatiunsldnumalulaglu 3 suddry loun 1) Jyyrussivgrieninasediessuudnludd

]

L3

19 9 2) Bumesidnvesasnds wag 3) maluladmsAnideya lemeuaussnusiosnsvesuilaale
ot9nTEUAgUUALINAS

3. msiiunsidadusssulavanunsnanmnuvuntuvesiau annswuls MsENa N3 uszEEYng
nsdsan Tagnsende weslns Teyatnsuszvivu ilelszuudsteyaliudntdnauviiaines iWunisan

[y 1

ﬂi%‘U’J‘Uﬂ’]imaaLﬂEJ\'iﬂ’]iL%ULE]ﬂﬁ?iLLﬁ%i‘UﬂQJLL‘\] Weann Usendn L’Jﬁ’]LLﬁzaﬂﬂ’J’]ﬂJ‘VmWLLTiu‘UENE;IIﬂumN’]%ﬁM

q

Auanunsalludagiu
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Abstract

Gastronomy tourism is in the present, changing dramatically. Tourism communities have to
adapt and cope with the changing trend of tourism. This research aims to develop a management
model for experiential gastronomy tourism destinations in Chiang Mai develop processes to add value
to the destination; and provide branding guidelines for experiential gastronomy destinations in Chiang
Mai. This participatory action research is conducted in Ban Pang Ma Kluai, Tambon Pa Pae, Mae Taeng
district, Chiang Mai, Ban Don Chiang, Tambon Sop Poeng, Mae Taeng district, Chiang Mai and Ban San
Ton Pao, Tambon San Pa Pao, San Sai district, Chiang Mai. Data were collected from 120 community
stakeholders and 35 advocates. The results showed that Ban Pang Ma Kluai was developed as an
outdoor dining experience destination. Ban Don Jiang was a destination for an authentic organic food
experience, and Ban San Ton Pao was a destination for a health food experience. The destination
development is based on the unique local plants of each village which are used to add value to tourism
activities at the destination. In terms of branding, experiential gastronomy destinations should
emphasize symbolic communication and meaning of space. The focus should place on activities that

create a good memory. Brand preference should be boosted through social media targeting at the right
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group. The results of the trial of experiential gastronomy tourism (online) indicated that the target groups
were satisfied with the experience at a very high level and were willing to the destination when the

pandemic situation is mitigated.

Keywords: experiential gastronomy tourism, tourism destination value adding, local innovation,

destination branding
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vieafisndsuszaunisalemsludaniadoddul aunszusunsifiuguauazyarlugamneaiens uay
Fovhuuamanisaiauususgamnstatememsviesadisandesraunisalemsludenimdedu Wunside
BaliRnisuuuildiusin sudunsluiuiidiumends suatud suneutuns Saindesdwl truneu
\Wea fuaauits dunauwiuns Jamiadieddud waztuduau sruadudidr dunedunsie Smindeslv
\fudeyannnguiifsateslugamusiuim 120 au uasngudatiuayusiuam 35 au nan1sAnwmuintung
uzndeiaundugannevalenisdiniulszaunisalensnalauds (Outdoor dining experience) Yruneu
WeoaduganuneUatenisdmnsulssaunisalenmsdun3dust (Authentic organic experience) wagnudusiu
WdugevaneUatemadniuszaunisaiemaiiiequain (Health food experience) Tnldfgufiniiuiud
Huendnuaiveusazmytulunsiiunuauazyaduiianssunisviendiealugamneuatema fumsaing
wusuFRTneUaenInvienfisndsUssaunsaiomnslunsasNufiaasidunisdeanaidedydnunl sl
aruvaneduiiud iuianssuftadslifnmunmdiin uasinansedulifnmnureusihudedsauoeulati
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Uszimelnedugemneuaremansvieaiieandaensns (Gastronomy tourism) fidafayusisuilsvestan
(Berno and Wisansing, 2019) f\]uiéf%’uLﬁaﬂl:fJuLf{Tﬁmwa"fmmiﬂ'ﬁzﬂ;uéfﬂumsﬂaqLﬁsm%qmmﬂaﬂ “UNWTO
World Forum on Gastronomy Tourism” adsii a ﬁﬂ;qmwwmﬂﬁuﬂ 2561 (UNWTO, 2018). TneUszwmnelne
fisglfannisviend sudse1manin 456,0000 druun wioninesas 20 veaeliannisvonder
(Suanpleang, et al., 2016) Mvipufisandiormsisinoglunguianssunisveafivafiddneningaunegis
Aol (Ministry of Tourism and Sports, 2020) Ifﬂstumﬁmﬁafuﬁ%’wi“ﬂL%ﬂmmﬂuquéﬂmqé’mmi
Vs pndsomsvesgiimanaziniswdndudaulouisauindulasanis Lanna Gastronomy “And
Foslml Tulul 2564 (Citylife, 2021).

uaNNINAN1TIT8U09 Sommit and Boonpaisarnsatit (2020) ténui g uvuludaniadednaid
Foanmmnzauiyiamnnduumasisafivndszaunmsniosfuluy Fudefinnsanianssumsviesiiien
Feomnslufiufiegsseuduudmuiannsadoulssiunimeniior suuuuduldvaein endi mavieadien
JaUszaunisel (Experience tourism) n1svieafisandanuns (Aericulture-tourism), nsvieadiendsiivan (Eco-
tourism) 1w WiinvieaflealdidnluigousTngavlufiuiivmury vieluasgn madufivinualsindszney
913 MiensimgAvanyruviesAunndudiulseneulunisinianssu Chef's table wazdanunsn
Fouleafumsvieailsnfioguaimuazannuam (Wellness tourism) TngldiZessafeniuanuddyueionms
finasemstguamiidudsisgalansnsvieniienlddnse

nmadeslesfanssuiisatuemnsiuunAnnisieadisiuvuysanmailisemalneanunsnaing
Usglominnnisviendisadivnniuanifiudavanewi anmsiselussesiiiuanmuiinmsesiioraanse
ahayadiilviuinssaviostiuldnasin Wy usuwiu viegnszana mnveanisadlaniuay 27 v
Lm'LﬁaLL‘LJigiJL*f]um%amﬂw’mstaumsaﬁms@umwaaLGUV\Imm‘Uismm%"qmammimﬁﬁﬂmlﬁi’%U‘szmm
14,000 vwsieilansu vieunsnifluituiigueuldfiyadlag wiasnsowelddsilansuas 400 vinideiy
iéfvﬁﬂm%’uﬂizmﬂ’]iaiﬁ"mqﬁuﬁ@i%ﬁﬂuﬁuﬁ (Sommit and Boonpaisarnsatit, 2020) nadnsAAnT uSaduns
nszeseligiiosfiuiufanssunsvieafieafiannsaiudususssy

13N d NI ssdnfswssad G ududsnouluomsduddnenmlunisfsga
tnvteaiirlidnluAnmFeudinulszaunisainiafiv madgs uaznsduomsgassaduluiiuiild awnse
aseneldlipmudmosiuillussdunds uasmpmumandEnduisdnlunduuasiRnnunanuoaamii
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Tmssidunslussesfiinuanltaansaldfulstlomiannsvieadisrsgnaitmsandu fiidnifedemnnia
dnluiuidsldvinnsmietunasianuiunsstuinsiamgusuiuiiundsemslidugannevas
ysnavieafiorfiiiulsaunsaifauinisugn mafufer MU wasnisBuemsnainanuiineiingld
nsxUUM AT fiRnsuuuiduhuduedsdielumsinugemnelaensmsvisadieadnarn lngd
Inquszasivesn1sidede: 1) Wewmunsuuuunsinnisyamneaenisnsvieadieandeszaumsalemnsly
Famdadedw 2) WewauinszuiumafiunuriasyarnsviesiendsUszaunsaiormslugannetas
MINsViaiied uay 3) WednvuuinisnisaiauusudvesgavaneUatemnsvieniisadsussaunisal

msludamineding
AWANuN133Y

nsAnuiutoyalufuiismindedml Inedadoniiufinuanmgivssmaiiuandieiu 3 Snuwe
fio 1) laituiigs Anugansefutnea 900-1200 w3 2) walufiney Arugansedudingia 400-450
AT uay 3) Lﬁumﬁuﬁ'iwdu mmgﬂmﬂigﬁuﬁmma 200-300 1AS ﬁuﬁsqmuﬁwmiﬁﬂwﬂﬁm

(1) waftufigs fufithuiaendae suatiud sunewsiuns Surfadedl

(2) waiiufinou Truseuides suaauids Suneusiuns Surfadedul

3) Lﬂumﬁyuﬁsmzjm Urududud duadulid dunedunsie Jwmiadedn
Fifiunsifedeiiuaunany (Mixed Method Research) Tnglfiadasilonsidestsuuuanunny msUsssuna
g0y N3IEANALBY NMsLaniUABuANAMUTIEN1TUSEYNAM1aNTT (Semi ~formal) waznisasieianssy
Sufussmrinainifouazaueuiisalasns lnefveuiun msisefinseuaquifomie 1) fussiussneuves

=3

nsvioadivaldun dsisgalamensvieaiiiss maihfumamieaiies fnusy ddusnrwazain Aanssunis
viealed UMsieBumsmsvioadien wagnsumsdnms 2) unAensvieaiisndsens lasfnunguuuuns
‘viaqLﬁm@ﬂmmiﬁmmmﬁwmLﬂuLaﬂé’ﬂwajmaasqmuiuﬁuﬁ’i%’a 3) WA sviesflsndesraunisal lng
Anwnuimiamsdanisssaumsalinriondednfiannsoaienmawazyad i ndmiunsvoniends
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Table 1 Destination Branding for Experiential Gastronomy Tourism in Chiang Mai

Symbols and Meaning

Making Good Memories

Inducing Liking

Dark green symbolizes the fertile forest of Ban Pang Ma Kluay.
Use the name of the village (Pang-Ma-Kluay) to be the name of
the destination.

roof gable is a symbol of camping.—

The Outdoor Food Experience message describes the nature of

the food experience that customers will experience.

1) Camping activities in the beautiful
scenery area of the village

2) Hiking activities to find raw materials
(this is an optional activity for
adventurous people)

3) Outdoor Cooking/Outdoor Dining
activities using local ingredients and

spices Cooked by locals/guest chefs

Yellow symbolizes the color of soybeans produced in the Don
Jiang

Use the name of Don Jiang Village as a brand name for food
experiential travel destinations

The green bean is a symbol of organic production.

The message "Authentic Organic Experience” conveys the food

experience that customers will receive.

1) Activities to learn how to process
organic soybean products

2) Organic food tasting activities

3) Food festival activities from organic
agriculture

4) Organic farm tour and dining

activities

Blue is a symbol of food wisdom for health care of the people
of Ban San Ton Pao.

Use the name of the village of (San Ton Pao) as the destination
brand

food cup symbol Representing healthy food in the area

Health, Food, Experience messages reflect the experiences that

tourists will receive.

1) Health food tasting activity

2) Healthy food processing workshop
activities

3) herb garden tour and cooking

activities

1) Design media to create awareness
of the distinctive image of the area

2) Encourage traveler reviews

3) Promote the presentation of the
village overview through both

mainstream and alternative media.
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Abstract

The development of the Local resource database for creating value and market value
through ecotourism and agro-tourism aims to collect learning bases and tourist attractions with
the community and analyze the strengths of the area and market opportunities; develop a local
resource base system, extending the plant genetic conservation project under the Royal Initiative
of Her Roy al Highness Princess Maha Chakri Sirind horn (RSPG), conservation and use encourage
people to know the value of local products to create added value from the original products of
the community. Establish a route for ecotourism and agrotourism and create added marketing
value from products and tourist spots with the community. This research project is a participatory
action research. The population in the study consisted of tourism-related sectors in Khlong Phai
sub- district, Sikhio district, Nakhon Ratchasima province, namely community leaders and
government officials. Tourism operators determine a sample of 100 people, collect qualitative
and quantitative data by gathering learning bases and tourist spots with the community
workshops to educate and make travel routes economic, social and environmental impact testing

revealed that local resources have the potential to develop to attract interest in ecotourism and
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agrotourism. Developing a database system on top of plant genetic con-servation project under
the RSPG can be divided into 4 categories: 1) tourism resources, 2) learning bases and activities,
3) accommodation, and 4) shops and restaurants, both government agencies and local
communities especially Royal projects, which have 200 agencies across the country. And local
administrative organizations be able to apply knowledge from research to be used in the policy-
making process strategies for developing a local resource base system to create value and market
value at regional, provincial, local levels or department level. This will lead to a balanced,

continuous and sustainable economic, social, cultural and environmental development.

Keyword: market value, ecotourism, agro-tourism, tourism in Khlong Phai subdistrict, plant genetic

conservation project
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Table 1 The level of perception of the value of ecotourism in the community before and after

the training
Details Before training After training
Average S.D. Result  Average S.D. Result
1. In the community, there are 3.28 1.09  Medium 4.46 0.68 Much

natural resources, animals, plants or
geomorphs that are hard to find in

Thailand.

2. In the community, there are 3.40 1.07  Medium 4.56 0.73  Maximum
natural resources, animals, plants or

landscapes that can attract tourists.

3. The community has abundant 3.58 1.01 Much 4.64 0.66  Maximum

natural resources.

4. There are natural resources in the 3.50 1.04 Much 4.52 0.68  Maximum
community that contribute to

learning ecosystems.
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Table 1 (Continued)

Details Before training After training

Average S.D. Result  Average S.D. Result

5. There are natural resources in the 3.14 0.90 Medium 4.40 0.73 Much
community that are related to the

local culture.

6. Tourism to natural resources in the 3.48 1.02  Medium 4.32 0.87 Much

community is safe.

i '

310 Table 1 wud1 GiireusudnssuinuAuaviousnddnaneuniseusulussauliunalauag

naan1sousuluszavun laun Tuguyuiiunassssusd dnd fiv v3e ssdldugiu Amildenlulssinelng

(3.28/4.46) Tugaguiiunass ssu v AMNeI1 Ui UTmusTsuvinddu (3.14/4.40) Uagn15V0uIeIuNAISTIUT ALY

% -

yuyulauUaanse (3.48/4.32) gidneusuiinisuinuauvasiaouiiendednaneuniseusuluseduuiunas

Y

I 1

wazndeniseusuluszdvaniga laun Tuynvuiiunaesssund dad Wy vie sslldugiu Ma1u1safgn
Unvieuiienla (3.40/4.56) Fidreusuinsiuinuaundioniendeinaneuniseusdlussduannuas nasns
sustluszavinfign tawn Tuyusuduvasssuvafigauauysal (3.58/4.64) uarluyuyuluna s3sueIni

elAinn1sseussEULA (3.50/4.52)

Table 2 The level of perception of the value of agro-tourism in the community before and after the training

Details Before training After training

Average S.D. Result  Average S.D. Result

1. Community agriculture uses 3.06 0.956 Medium 4.28 0.858 Much

unique tools and technologies.

2. Community agriculture uses 3.06 0.978 Medium 4.38 0.780 Much

outstanding local wisdom.

3. The agricultural area in the 3.46 0.994  Medium 4.48 0.707 Much
community has a beautiful natural

environment.
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Table 2 (Continued)

Details Before training After training

Average S.D. Result  Average S.D. Result

4. The agricultural areas in the 3.24 0.847  Medium 4.52 0.735  Maximum

community are diverse.

5. The agricultural products in the 3.22 0.910 Medium 4.38 0.830 Much

community are diverse.

6. Community agriculture can 3.34 0917  Medium 4.48 0.886 Much
develop various agro-tourism

activities.
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Figure 1 Questa Garden tourist map
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Abstract

The objective of this research was to evaluate the cost of the organic turmeric production
system by substrate culture in a smart greenhouse to compare with the cost of the traditional turmeric
production. It was found that the traditional turmeric production system has a lower total cost per area
than the turmeric substrate culture production in the greenhouse. The production cost per yielded by
weight of the traditional turmeric production is higher than the substrate culture system due to the
difference in the yield produciton. The main cost of both turmeric production system is the price of

turmeric basic seeds.

Keywords: turmeric, organic farming, cost evaluation, substrate culture, greenhouse
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Figure 1 Organic turmeric production, (a) traditional farming and (b) substrate culture
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Figure 2 Organic turmeric production by smart greenhouse at RSPG
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Table 1 Costs of equipment and materials for turmeric production by substrate culture in smart

greenhouse
No. ltems Quantity Unit Costs
(Baht)
Equipments
1 Galvanized steel pipe 18 sets 5,080
2 Greenhouse plastic sheet 52.4 m? 1,500
3 Evaporative cooling pads 2.5 m? 3,480
4  LDPE floor sheet 12.5 m? 175
5 Concrete slab 15 sets 13,500
6 Aquarium pump 220VAC 60W 2,800 L/h 1 set 350
7 Ventilation fan 16-inch 220VAC 188W 2 sets 2,800
8 Ultrasonic mist maker 1 set 2,780
9  6-Litre storage plastic box 1 set 120
10 DC brushless fan 2 2 sets 100
11 PVC pipe and valve set 1 sets 590
12 Control box & switching power supply 1 set 470
13 Arduino UNO atmega328p & module set 1 sets 220
14 Temperature-humidity-light sensor RS485 1 set 1,450
15 Soil moisture sensor RS485 1 set 1,400
16  Electrical & signal wiring set 1 set 300
17 Drip irrigation & sprinkler head sets 50 set 780
Total 35,095
Materials
18  Turmeric Variety 4 ke 80
19  Manure 20 ke 250
20  Substrate (coconut fiber) 80 kg 560
Total 890
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Table 2 Cost and expenses of turmeric cultivation per year crop

Cost and expenses

Traditional farming

Substrate culture

in greenhouse

Cash Non cash Total Cash Total
1. Variable cost
1.1 Wage and labor cost
1.1.1 Wage of hiring tractors
for soil preparation 500 - 500 - -
1.1.2 Wage of cultivation 600 600 1,200 300 300
1.1.3 Wage of watering - 1,687.5 1,687.5 - -
1.1.4 Wage of weed control - 600 600 - -
1.1.5 Wage of harvesting - 600 600 300 300
1.2 Material expenses
1.2.1 Variety* 20,000 - 20,000 11,180 11,180
1.2.2 Manure 60 - 60 4,000 4,000
1.2.3 Substrate (coconut fiber) - - - 16,000 16,000
1.3 Operation cost - - - 8,000 8,000
2. Fixed cost
2.1 Cost of land rent 1,000 - 1,000 - -
2.2 Costs of equipment** - - - 85,200 85,200
Total average cost excludes 22,160  2,487.5 23,647.5 39,780 39,780
fixed cost (Baht/rai)
Total average cost includes 22,160 3,487.5 24,647.5 124,980 124,980
fixed cost (Baht/rai/crop)
Estimated yield (kg/rai) - - 1,680 - 3,300
Cost per yield excludes - - 14.08 - 12.05

fixed cost (Baht/kg)

* Price of turmeric variety is 20 bath/kg

**Estimate price of greenhouse for 1 rai in area is 852,000 Baht with 10 year useful life.
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Abstract

This study aimed to investigate the social and economy contexts of the community weaving group
at Northern Nayang Village Nambak District Luang Prabang Province Lao People’s Democratic Republic
(Lao PDR). The total number of the participant was 200, the data were collected using the questionnaire.
The results of the data were displayed by descriptive statistics including frequency, percentage, mean
and standard deviation.

The results of the study revealed that the majority of the community weaving group members
was from 53-67 years of age (39.5%), this group has made weaving as their main living (84.5%) and also
represents the ethnic minority called Thai Lue (96%). the number of years in Being a cloth weaving
Group Member was from 20-30 years (52.9%). The group received information regarding the weaving
from social media including Facebook equals 37.6% and the highest number of receiving training was 3
to 4 times (59.2%). The No of household workforce who have participated in the weaving activities were
between 2 to 3 people (58.0%) and have had Cloth weaving experience from 21 to 40 years (57.5%).
Initially, the weaving Investment from 5,000-12,000 Thai Bath with the percentage of 68.5 and the family
income per year was from 25,001 to 50,000 Thai Baht (66.5%).

Keywords: social, economy, weaving group members
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namsAnwnuin maduduandnnguvedlneeds 23 3 Wiluanndnnguiiga 10 O uazaean 36
iduaundnngumerh 20-30 ¥ unndigednifuiesas 52.9 sesaunldud Widuandnngumeriitiosndn 20 3
Anlutosay 25 uasiduduandnndumetiwnnmit 30 TauluAnidudesas 22.1 nmsldsudeyarmansiieatu
mMameruin aindnnaumerinliiuteyatmansiferiummeimaluduaiiie (Facebook) snnfiga Anidu
Yovaz 37.6 sesaunldun delnsimiAnduosay 359 uardoingAndudosar 26,5 msilneusuieatunis
yefmuin aundnngunedildsumsiinevsuiertunmerinlaeiade 2 afa s 1 afa uazgean 6 ads
amndnngunerildsunsiineusiiAsatiunismedi 3-4 adsuniign Andufosas 5.2 sesawnldsuns
Aneusuieatumanedi 1-2 Ay Aadufesas 30.3 uay 5 adstuludnduiesay 105 msluiiruAnwIgey
Reafumavermuin aundnngumediaglusirudnugauiieiiunismedilaeiade 2 adq an 1 A1 uay
auan 7 ads andnngumeriesluimidinugauieatunimedn 12 afanniign Andudosas 58.8 sesaun

Town 3- 4 ase Anludoway 32 waz 5 asswull Anludeway 9.2 muaisiu (Table 1)

Table 1 Percentage of the cloth weaving group based on the social context

ltem No Percentage

Being a cloth weaving group members

< 20 years 50 25.0

20-30 106 52.9

> 30 years v 22.1
Sum 200 100.00

x = 23.0 Years S.D.= 1.024 Min= 10.0 Years Max= 36.0 Years

Information reception

Radio 53 26.5

Television 72 359

Social Media (Facebook) 75 37.6
Sum 200 100.00

Table 1 (Continued)

ltem No Percentage

Training received

1- 2 times 61 30.3
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3 -4 times 118 59.2
5 and above 21 10.5
Sum 200 100.00

x =2.03 times S.D.= 1.026 Min= 1.0 times Max= 6.0 times

ltem No Percentage
Educational Trip
1 -2 times 118 58.8
3 -4 times 64 32.0
5 and above 18 9.2
Sum 200 100.00

x =2.05 times S.D.= 1.065 Min= 1.0 times Max= 7.0 times

3. AuLATEEND

NansAnyINUI1 Srnunsanvluaseuniaiverilaeiade 2.21 au iduiuussnuneiidgn 1 au
Lazgegn 5 AU T1uauussuern 2-3 au unnilan Anduesay 58.0 sosawnliun 1 au Andufesay 325
uay 4 autuluAndudesa 9.5 mgradiidiuiuussuluaseuasiiinednitesauiesan augulwlliliauls
yunednnIUiusesfnuneudu wasduisefnureuaeud luinuseasduinnludes uagluvhn
0g199u Uszaunmsallumsverhanndnngumeriaeverunudalnende 20 ¥ fiuszaunsaflummervinga 3 ¥
uazgean 56 U axndnngumeriiaevedunuds 21-40 Janndige Aniduiesas 57.5 sesaanleun 3-20 U Aadu
Yovaw 250 uaz 41 DUl Andudosar 17.5 aundnnquneriildnarlunisvednaenisdinniianfnduiesas
90.6 s09aulALA ndaun (a.a-n.e) Andudosay 72 wasvdufuiiendn me-ae) Andufosas 22 diu
GunuildlunsmeshaundnngunerifiGunuildlunmerilaoiads 16,472 v Guyuiildlunismediige
5,000 U WAy gadn 31,333 U aundnngumerindunuildlunismedegsewing 5,000-12,000 v sndige
Anudufenay 68.5 sesaamnldun 12,001-22,000 v Andufesay 28.7 war22,001 vnduly Andudesas 2.8
seldvesasounsatelinuin aseuasiamndnngumedndseldellneiade 20,694 v I5oldrelangn

2,833 U Uaradn 83,333 UM AseuATIaRnInnauveiniiseladelegsening 25,001-50,000 U U1nNign

Y

a a

Anluseway 66.5 sevaaunlaun Iseldedszning 2,883- 25,000 um Andudosas 32 uaz50,001 vIauly
Antdudevar 1.5 audeu (Table 2)

Table 2 Percentage of the cloth weaving group based on the economy context

No No of household workforce No Percentage
1 1 person 65 325
2 2-3 persons 116 58.0
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3 4 and above 19 9.5

Sum 200 100.00

X = 2.21 persons S.D. = 0.981 Min = 1.0 person Max = 5.0 persons
Table 2 (Continued)

No Cloth Weaving Experience No Percentage

1 3-20 years 50 25.0

2 21-40 years 115 57.5

3 41 and above 35 175
Sum 200 100.00

X =29.29 years S.D. =11.171 Min = 3.0 years Max =56.0 years

No Cloth Weaving time spend No Percentage

1 The whole year 181 90.6

2 After rice transplanting 14 7.2

3 After rice harvesting 5 22
Sum 200 100.00

No Weaving Investment No Percentage

1 5,000-12,000 Bath 137 68.5

2 12,001-22,000 Bath 57 28. 7

3 22,001 and above Bath 6 2.8
Sum 200 100.00

X =16,472 Bath S.D.=4.569.92 Min=5,000.0 Bath Max=31,333.0 Bath

No Family Income per Year No Percentage

1 2,833-25,000 Bath 64 32.0

2 25.001-50.000 Bath 133 66.5

3 50.001 and above Bath 3 1.5
Sum 200 100.00

X =20,694 Bath, S.D.= 11.547, Min=2,833 Bath, Max=83,333 Bath

32190iNaN1538

HansAnwImuIn Maddnduaundnngumedi 20-30 YunfignAndusesay 529 sosamnliun 11
Duaundnnquedndesndy 20 YAadusevas 25 uaz Wwlusundnnquvednuinnds 30 YJouluAndudesas

22.1 AUEAU Faan1sANwIEenAReIiy Lao Women’s Union (2000 ) Aind1731 AMsasiun1skaniuusiungy
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Factors Influencing People’s Participation in the Forest Restoration of Kuang Si

Watershed Area, Luang Prabang Province, Lao People's Democratic Republic

S o w o £ o ax a A& o Y
UYLTBU LWYEINY Wiia AnAAziiAY wWaAidsIA 1A3aAT uasfiedna nunwee
Bounxian Phetlumphun, Phahol Sakkatat’, Phutthisun Kruekum and Kangsadan Kanokhong
ANVIBINAUNN TN INTUAZALATUNITNYAT ANTNAANTIUNISINEAT NInedeuwalld Wedlud 50290
Department of Resources Development and Agricultural Extension, Faculty of Agricultural Production, Maejo University
Chiang Mai, Thailand 50290

Corresponding author: fafxianfor@gmail.com
Abstract

The objectives of the study were to study the factors related to forest restoration at Kuang Si
watershed area, Luang prabang province Lao People's Democratic Republic. The questionnaire was
created to collect data from a sample of 206 households. Obtained data were analyzed by using
descriptive statistics and multiple regression analysis. The results showed that most of the people are
male. Age between 36-45 years old, believes in Buddhism, being a native in the community, be in
marital status and finished primary education. The main occupation is agriculture. Income between
2,000-3,500 baht per month, most of them are members of the village organization. And most of them
never attended any training on forest restoration. And most of them never received information about
forestry. and has never had any experience in restoration watershed forests before. The factors related
to the restoration of watershed forests at Kuang Si waterfall protection forest area, Lao PDR found that
a total of 12 independent variables were related to the dependent variable, namely, the restoration of
watershed forests at the Kuang Si waterfall Protection forest area was at 79.6% (R*=0.796) and when
considering independent variables that had a statistically significant effect on the restoration of
watershed forests at Kuang Si waterfall protection forest area. It was found that there were 5 variables,
divided into 4 variables with positive correlation: age (Sig.=0.014), organization membership (Sig.=0.001),
experience in forest restoration (Sig.=0.008), and the perception of information (Sig.=0.000). The only

variable with a negative correlation was gender (Sig.=0.000).

Keywords: watershed forest restoration, Kuang Si waterfall protection forest area

Lao People’s Democratic Republic
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msitelundsiitanussasdiofine Yadeiiiavswadonisiluguaduiingnad sunonarmwazuis
Fafamaranszuie asnsasguszvsulnoUszvivuann nguiogeildluniside 1éun Ussmvuiionde
oglu 4 mythufleglumidutinanned Gaiswau 206 aadeu sldannsduiegauuuds (Simple
random sampling) tAUTIUTIT Ry alaelTuUVADUAY afATldlunsiszvideyaideuiunm Teun aid
NITUUINTILATIZVDARBE N A MUMUUAALEDNLYY (Enter multiple regression analysis) HaN15338Wun
Usgrnaudrulvadumane fengeglusening 36-45 U mauimmsdusuiudislugumu sgluaniunimausa
dfanmsfnweglussduduiszanine endnvdndununsnssy dseldsewing 2,000-3,500 usoifiou
dulvgIuanBnosdnslungtu uazdumnnliinedrsuiinousuifertunisitunin uazdnlva/ldinglddy
foyatnarsmeiuldl uarlihagldsulszaunisaflunmsitunindudundeu dmiutafefifdvinasoriu
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Table 1 The sampled population from the sampled village

No Sampled villages Total households Sampled households
1 Thapan 119 58
2 Yang 134 65
3 Longlao 1 72 35
4 Longlao 2 98 a8
Total 423 206
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soffunsiugiduthessssmuluan viduinnadusama aul a1 ussduusBassiomn 12 fauls Taid
é‘hLLﬂiSﬁiﬂﬂﬁﬁmmé’uﬁuéﬁuquﬁu 0.80 FaagvhliAetam Mult-colinearity Sudunsazdadarmnves
myiesgvinsaaneenyian (Multiple Regression Analysis) (Sincharu, 2005)
menngitadeiidsninadetunisiiuninduiingedusuna avd an wuiiuldasiomn 12
fudsiifianudiusfusausny Ao mafluyUduhuwewioadlenmannsdegiidosas 79.6 (R =0.796) uae
dlefinsanfuldasitnartomsiudduiuvdsmeniieamanedesndifoddameeda wudistome 5 6
wUs Tnewdssendusulsiisianuduiusnisuin 4 duds fe 91g (Sig=0.014) mMaduauBnering (Sig.=0.001)
Uizaumiaﬁumiﬁuvjﬂﬂ (Sig.=0.008) Warn33U3U @S (Sig.=0.000) drusuusiiflanuduiusmeauiiiessn
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Table 2 An analysis of Factors related to watershed forest restoration of households in Kuang Si

waterfall Protection forest area, Luang Prabang Province Lao People's Democratic Republic

Dependent variables Factors related to watershed forest restoration
B t Sig.
1. sex -1.890 3.778 0.000
2. Age 0.099 2.467 0.014
3. Education Level 0.500 1.548 0.123
4. Religion 1.077 1.926 0.056
5. Occupation -1.031 -1.731 0.085
6. Income -3.3E-007 -0.628 0.531
7. Status 0.502 0.752 0.453
8. Native -.835 -1.624 0.106
9. Length of stay in the Village 0.004 0.128 0.898
10. Organization Membership 1.635 3.383 0.001
11. Forest Restoration Knowledge 0.951 2.701 0.008
12. Information Knowledge 1.623 5.393 0.000
R? = 0.796 (79.6%), F = 62.945, Sig. of F = 0.000"

“Statistically significant level at 0.05; ™ Statistically significant level at 0.01
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Abstract

The purpose of this research to study the physical development and physical fitness
enhancement of students at Ban Mae Mu Nai Border Patrol Police Learning Center, Mae Na Chor
s-district, Mae Chaem district, Chiang Mai. Population used in this research are male and female students,
Ban Mae Mu Nai Border Patrol Police Learning Center, Mae Na Chor sub-district, Mae Chaem district,
Chiang Mai currently studying in the 2018 academic year, aged between 6-12 years, divided into 30
males and 18 females, a total of 48 were and research instruments. Consisting of a physical fitness test
consisting of 6 items.

The research found that physical development of school children in various fields have better
development which the child can respond to the commands as well as follow the teacher's instructions
better also able to prepare physical fitness criteria that is suitable for the sample as well and physical

fitness after having tested before and after it appeared that physical fitness.

Keywords: physical development, physical fitness, exercise
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Table 1 Number and percentage of male and female samples of each age group

Age Range Male Female Total
(Years) Amount  Percentage Amount Percentage Amount Percentage
6-9 14 29.16 12 25.00 26 54.16
10-12 16 33.34 6 12.50 22 45.84
Total 30 62.50 18 37.50 48 100.00

91NTable 1 WU InAYIBLAZINAVES Y9818 6-9 U Ao

£

ERIdGH,

a <

54.16 waza9e1g 10-12 U Andy

Sovay 45.84 waziduneyne Anduiovay 62.50 wavilumends Anduiosay 37.50 ausosay 100
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Table 2 The mean (M) and standard deviation (O) were compared before and after physical

development. of the male sample, aged 6-9 years

Test Items Before After
I o U o
1. Weight (kg) 22.50 3.88 22.06 4.02
2. Height (cm) 122..00 7.24 122.57 7.36
3. Sit and Reach (cm) 5.79 1.48 6.79 2.04
4. Grip Strength (kg) 19.54 5.96 21.41 7.00
5. Sit up for 30 seconds (times) 18.21 3.79 20.93 5.24
6. Standing long jump (cm) 135.00 13.57 142.36 17.23
Total 53.89 5.98 56.15 7.15
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Table 3 Compare the mean (L) and standard deviation (O) before and after physical development.

of the male sample, aged 10 - 12 years

Test Items Before After
v o L o
1. Weight (kg) 30.94 6.72 31.46 7.40
2. Height (cm) 133.00 10.94 133.88 11.55
3. Sit and Reach (cm) 6.63 1.15 7.81 2.76
4. Grip Strength (kg) 21.35 5.63 23.66 7.04
5. Sit up for 30 seconds (times) 28.25 6.21 31.88 6.87
6. Standing long jump (cm) 163.50 10.15 169.06 10.98
Total 63.99 6.80 66.29 7.77

910 Table 3 WU ANRRYLALAEIUTLLUUNINTTIUYDIANTTONINNNY Y9018 10-12 T viel
nsEnIzdANINNIINeuUNIsHnAl naen1sindiaede 66.29 AEITEAULNINTEIU 7.77 kagnoun1sind

ALRRY 63.99 AL TBauuNINTEIU 6.80 MUAAU

Table 4 Compare the mean (M) and standard deviation (O) before and after physical development.

of the female sample, aged 6 - 9 years

Test Items Before After
v o v o
1. Weight (kg) 19.33 4.62 20.17 5.06
2. Height (cm) 117.00 8.27 117.25 8.56
3. Sit and Reach (cm) 7.92 1.38 8.75 1.76
4. Grip Strength (kg) 18.25 3.36 20.59 3.10
5. Sit up for 30 seconds (times) 15.00 3.22 19.75 10.28
6. Standing long jump (cm) 132.17 11.34 139.58 13.28
Total 51.61 5.36 54.35 7.00
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Table 5 Compare the mean (M) and standard deviation (O) before and after physical development.

of the female sample, aged 10 - 12 years

Before After
Test Items
vl o v o
1. Weight (kg) 34.00 7.48 34.33 7.84
2. Height (cm) 139.00 8.95 140.50 9.75
3. Sit and Reach (cm) 6.67 1.02 8.67 1.37
4. Grip Strength (ke) 23.40 1.63 2512 1.38
5. Sit up for 30 seconds (times) 27.00 6.01 30.67 7.84
6. Standing long jump (cm) 147.83 10.01 158.00 15.86
Total 63.01 5.85 66.21 7.34
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Abstract

The objectives of this study were to examine the methods used for solving the haze problem
and to study the participation model of various sectors in solving haze problems in Suthep sub-
district, Muang district, Chiang Mai. This study utilized a qualitative research design. Data collection
was conducted by employing in-depth interviews and participatory observation methods. The study
found that government agencies used a method of organizing brainstorming sessions between various
sectors to identify ways to manage fires in the area, together with the civil society and public sector.
This included joint building fire lines and forest fire surveillance with villages in the area of
responsibility. The civil society organized various activities to campaign for the causes of the problem
as well as to help people realize that they can play a part in reducing the haze problem. Further, the
public sector has also participated in such activities as organized by government agencies and civil
society. As for the participation process of the three parties, it was found that all parties were
involved in preventing and solving the problem of haze in the area from joint planning, joint
operation, taking benefits and monitoring and evaluating the activities that have been carried out,

which was the participation in the level of playing a role.

Keywords: haze, participation, civil society, public sector
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Figure 1 The methods used for solving the haze problem
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Solid Waste Management in Marine Tourism: A Case Study of Bo-Hin Farmstay

Sikao District, Trang Province
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*Corresponding author: kattinat.s@rmutsv.ac.th
Abstract

This research is solid waste management in marine tourism: a case study of Bo-Hin farmstay, Sikao
district, Trang province. By setting 5 measurements for solid waste management. Comparing the quantity
of the waste and the elements which occurred by different activities focusing on before and after of
implementing the measurement for defining the appropriate guideline of reducing the quantity of solid
waste in Bo-Hin farmstay. From the study implement 1% measurement found that service recipients
cooperate in waste separation. However, in order to educate the public, public relations must be strict.
The 2™ measurement is utilization of each types utilization of waste by compostable waste into liquid
fertilizer, recycled waste will be disposed of and crafted, dispose the general waste and hazardous waste
property. The 3 measurement is the way to reduce the plastic can reduce the quantity of waste 96.47%
in the criteria of controlling the age of customer must below 20 years old. The 4" measurement is reducing
the foam box, and the amount of foam box is significantly decrease by 99.38%. The last measurement

which is reducing the usage of plastic bag, the amount of plastic bags/bottles are reduced by 98.78%.

Keywords: solid waste, marine debris, management, marine tourism, Bo-Hin farmstay
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Figure 1 Map of Bo-Hin farmstay (Khon Rim Le, 2010)
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Table 1 Survey of the quantity and composition of the waste in the Bo-Hin farmstay

on before of implementing the measurement

No. List Quantity Generation Rate percentage
(pcs) (pieces/person/day)

1 Paper 895 1.330 17.98***
2 Plastic bag 1,314 1.960 26.39%*
3 Rubber 0 0.000 0

a4 Leather 0 0.000 0

5 Cloth (wet) 18 0.030 0.37

6 Wood 2 0.000 0.03

7 Plastic included 202 0.300 4.05

8 Metal 26 0.040 0.52

9 Stone, tile 33 0.050 0.67
10 Hazardous waste/infectious waste 138 0.210 277

11 Plastic bottle 232 0.340 4 p5*xx**
12 Glass bottles/Glass shards 25 0.040 0.50
13 Food packaging/Foam box 106 0.160 2.13
14 Coffee mug/Paper cup 437 0.650 8.78****
15 Product sachet 1,343 2.000 26.98*
16 Plastic tumbler 84 0.130 1.69
17 Plastic straws/Spoons 85 0.130 1.71
18 Milk carton/Juice box 39 0.060 0.78
19 Other 0 0.000 0

Total 4,978 7.410 100

*15t Generation rate; ** 2" Generation rate; *** 3rd Generation rate; ****4" Generation rate; *****5% Generation rate

910 Table 1 kaAlALAUIIINISNOLAAVILUUN UN U AUNISUALAE 5 dUAULSN AOYDINAR TN
Qananafin nzay uianuw/daenszany wazriniiwatain Andusesay 26.98, 26.39, 17.98, 8.78 uax

IS

4.65 pUS1RU wazdonsinisinvezAndy 2.000, 1.960, 1.330, 0.650 Wwag 0.340 TusaAURDIU AIUEIFU
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Figure 2 Public relations media for waste separation in Bo-Hin farmstay
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Figure 3 Liquid fertilizer by compostable waste
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Figure 4 Generation rate of plastic bottle on after of implementing the measurement

Note: December no tourists
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Figure 5 Generation rate of foam box on after of implementing the measurement

Note: December no tourists
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Figure 6 Generation rate of plastic bag on after of implementing the measurement

Note: December no tourists
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Figure 7 Baskets for marine tourism

MsfMuANINSNIINMIIANITTEEIR 5 wasmsvhlivinave ez fianasenaiiulita dwaenndos
AUUITevee Kumlap (2010) Anwinginssunisinnisveswuuildiusinvesyusudiuiiasiny drualuilo
Sunedsunn Sameveuniu wuinderngruld@nwduunuiialunsdanisues 1agld 4 Ussns fe 1)
M39-8n 2) n1saanistd 3) msldudninduanlddn wag 4) manyulsundualtdlng i livsunaes
anas dsdeunisiiufanssuuvuiidingin Uinaweviaduaiideuas 3.29 Alandusdeturiensaiou was

[ o a a a1 ! a A = al U 1 U 1 v A [ ¥
na91NNIALEURINTTULUUNEINT M USunuwesesindowias 1.75 Alansuneiunensiseou agiulaing

LUINNNTARUSIN BT IAA18ARIN Y
d3UNan15Y

nsdanisverluivasioniismmamea ndAnuvefiunifuand sunofin Fwiands wud &
Usinnuagesdusznoutesvezineiialufiuil vedurhsuamd douruununninis 5 Susuuan e wos
HANSI Qananain nszA1y UiINI/aensEA1Y wazvantmarain Taedidasmainvey 2.000, 1.960
1330, 0.650 waw 0.340 FusoAusio Iy MuEIFy M TUAIASAINUTY 1ASNIST 1 MIATUAYUNITAR
wonUsennveRsUUINsiAUTwilslun1sAnuenasfusEnauvety Wik liuIn1sdeslinuunnlunis
Usgprduiugliannnd snsnsd 2 maldussleninnuesudazdssnm sezdesanstanyindmsinganm
vogsladanaunuthuey ludmineuasyhasseivg veeilunazvezdunmeiluiinegnignis smsnsi
3 MsanIeNaIaRn annsnanUiiaanaaRnldtesas 96.47 Gammainmananaiiniade 0.012 Jusie
Ausia L) 11557 4 MIannaedliluussge s ansaanUTinundedlnuussgensidtesay 99.38 (§re
naAnndeslriuussgewnsiaie 0.001 Fuseausot) uaraNnsNIsi 5 MIAAGINAIARN ANIDARGINATERN

l9%euar 98.78 (Bnanisiingawaiainiade 0.024 Fusorusia i)

337



55

euNIUTEEInNTIEauTIA Ussdl 2564 Tufl 24-25 funnaw 2564 a. drindideuasdauaiiivimanisnees aninendeudld

ANANISUUSZAA

ATellasumsatvayuyuidsanunninedemalulagssusnaniide wwussinueld Ysednd

v

W.A. 2561 vevauAMUMINeIdumAlulagsvuiAan3ITe lalinisadvauulunisvinided veveunm

I a 13 4 v o v | & A a 3 ¢ T
AMUTIN UNswsn Usesudeiiuvhsuawmd uwargiiedemniegluiuiediuvfuamd anlszaiu Tuusn
A 91uIENTETnUUTISIANISNeInTIanElauaseilan 7 (n$9) nsunsneinsmmeialazyeil g

NITNTNNSNYINTFTTUTALAT AN DU
v a
L@N&d1991929

Ali, M. and D. L. Saywell. 1995. Community Initiatives in Solid Waste. pp. 198-202. /n Proceedings
of the 12st WEDC Conference. Kampula: WEDC.

Century21 Property Aims. 2019. Advantages of separating waste. [Online]. Available
http://www.century21propertyaims.com (28 November 2021). [in Thai]

Chompunut, C. 2021. Participation in Solid Waste Management of Koh Phithak Community, Lang
Suan District, Chumphon Province. Law and Local Society Journal 5(1): 29-49. [in Thai]

Khon Rim Le. 2010. Travel as a hostel, the charm of the community. [Online]. Available
http://oknation.nationtv.tv (25 September 2021). [in Thai]

Nuanpan, K. 2012. Types and Sources of Marine Debris in Bangsaen Beach, Chonburi Province.
Master Thesis. Chulalongkorn University. 144 p. [in Thai]

Paphaya, B. 2006. The Participation Process in Solid Waste Management of Subdistrict
Administration Organization Council, Ban Laem Distriot, Phetchaburi Province.
Master Thesis. Science (Environmental Science). College of Environment. 111 p. [in Thai]

Kumlap, S. 2010. Waste Management Behavior of the Ban Muang-Mai Community, Ni-Muang
Tambon, Viang-kau District, Khon Kaen Province. Master Thesis. KhonKaen University.

75 p. [in Thail

338



55

FIEUNIUTZYRNINTIZAUYR Usedl 2564 Tufl 24-25 Sunau 2564 o, dinideuazdnadiivinsnisnens ininendouily

WUINNNTETNATEFNFIUTINVBYNULAgAENTET ISy aANLasUIANTTY
Tuaasaarunisaln1sunsszuinvag COVID-19
Approaches to Developing Local Economies through Innovation

and Added Value during the COVID-19 Pandemic

ABMYY Sszyun’” ausny senRsy? SYYn NN’ wazgAun ysaned!

Sanatcha Theerachun!’, Somrak Rodjaroen? Tatcha Sampim® and Thitima Booranawong®
ANgnIUTNIINATNTR a1IVINIRAIN ANLINGINITIANTT UM INEIRETIVANUATAITITUIIY UATATSTINTIY 80280
ZuiyineRsmans AugIveimanswazmalulal WnIneNdeUAuUATASEIINTIY UASATSIINTIY 80280
*guinuinnssuTinm anzInemansiasinalulad uinInendusuaAsASSIINTIY UATASEIINIIY 80280
'Business Administration Program in Marketing, Faculty of Management Sciences, Nakhon Si Thammarat Rajabhat University
Nakhon Si Thammarat, Thailand 80280
2Agriculture Program, Faculty of Science and Technology, Nakhon Si Thammarat Rajabhat University
Nakhon Si Thammarat, Thailand 80280
*Biological innovation Program, Faculty of Science and Technology, Nakhon Si Thammarat Rajabhat University
Nakhon Si Thammarat, Thailand 80280

*Corresponding author: sanatcha_the@nstru.ac.th
Abstract

This research aimed to analyze the guidelines for building communities’ local economies via
value added and innovation to community products. This research nailed the empirical results for the
communities to develop their local economies in terms of income. The quantitative research
methodology was used to obtain in-depth information according to the community context. Non
probability samplings or purposive samplings were used to collect the data about income and costs
from heads or treasurers of the community enterprises. Communities with similar conditions were
chosen for comparison.

The research found that different types of innovations were applied to the communities;
namely, process innovation of arts and design activities for tie-dye products and eco print products,
product innovation of chocolate coated Pra, and process innovation of sharing idea and design for curry
with raw mangosteen. In summary, the guidelines for building value added and local economies found
from the research were unique local identity and local wisdoms and innovation that caused the
differentiation from competitors. Community products that were outputs of this research innovation

came from the integration between local wisdoms and identities to build value added.

Keywords: approaches to developing local economies, value added building, innovation

community products
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Department of Computer, Faculty of Science and Technology, Chiang Mai Rajabhat University, Chiang Mai, Thailand 50300

Corresponding author: pimchanok_tham@cmru.ac.th
Abstract

The objectives of this research are: 1) to study the effects of tourist behaviors in the current
situation; 2) to study the satisfaction of tourists towards the use of media for presenting tourist
attractions in various formats. The research tools are: 1) questionnaire on effects of tourist behaviors in
the current situation, responded by 88 samples; 2) three kinds of media for presenting tourist attractions
in Chiang Mai, including an application for presenting tourist attractions in Muang Kaen Pattana
municipality, a multimedia for presenting tourist attractions in Ban Muang Kued, and an application for
presenting cultural tourist attractions via virtual technology; and 3) questionnaire on satisfaction towards
media usage. The sampling consisted of 45 tourists and people who live in Chiang Mai with smart
phones, obtained by using simple random sample. The results revealed that: 1) tourist behaviors were
changed, i.e., the frequency of travel was reduced; and 2) the results on satisfaction towards the use of
3 kinds of media for presenting tourism revealed that the application for presenting cultural tourist

attractions via virtual technology could respond to tourism in the current situation at the highest level.

Keywords: tourism, media, applications, COVID-19
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Figure 1 Application presents tourist destinations in Muang Kaen Pattana municipality
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Figure 2 Multimedia media presenting tourist attractions in Ban Muang Kued community

2.3 upuwdladuriaueuvawionfivadeinmsssusemaluladiailou (Suwannasi et al, 2019)
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Figure 3 The application offers cultural attractions with virtual technology
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