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Abstract

This article aims to present a clustering algorithm of Road Traffic
Accident in Thailand by using K-Means. The data was continuously collected
by the Thai Road Safety Reports during 2010 to 2017. The data was conducted
by using K-Means Algorithm and was clustered into 4 groups out of
77 provinces. The data was clustered according to the numbers of accidents,
the numbers of deaths and the numbers of injures. The result was reported
that there were 5 provinces found to be the most dangerous places the
accidents were seriously occurred: Bangkok; Chon Buri; Chiang Mai; Nakhon
Ratchasima; and Samut Prakarn. The numbers of accidents were analyzed by
using Centroid value and was reported at 107,942. The number of deaths was
reported at 2,999. The numbers of injuries was reported at 123,609. The
second most dangerous places were found in 15 provinces, for example, Khon
Kaen, Chiang Rai, and Nakhon Pathom with the report of Centroid value at
37,748. The report of deaths was with the Centroid level at 1,399. The injuries
was reported at 43,110. There were 32 provinces found to be the third most
dangerous places, for example, Kanchanaburi, Kalasin, and Kamphaeng Phet
with the report of Centroid at 21,744. The report of deaths was at 988. The
centroid value of 24,518 injuries was reported. The 25 provinces were found
less dangerous places for the accident, e.g., Krabi, Chumphon, and Trat with
the report of Centroid at 10,800. The report of deaths was at 502. The injuries
was reported at 12,375. The study can be contributed to increase more
restrictive regulations such as exceeding speed limit, drunk driver, and violation
of traffic lights in order to help reducing road accidents in particular most
dangerous areas.

Keywords: K-Means, Big Data, Road Traffic Accidents, Clustering
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Abstract
At present, the announcement process about activities between sub-
district health promoting hospital and village health volunteers has been
performed in various ways such as sending short message, sending message via
line application and voice call. These approaches reveal drawbacks such as
spend a lot of time, Loss of data, and information during coordination is often
mistaken. The mentioned problems cause ineffective announcement process
performance between sub-district health promoting hospital and village health
volunteers. Therefore, the researchers developed information system for
announcement process about activities between sub-district health promoting
hospital and village health volunteers, which is based on API SMS and Line
Notify. Performance evaluation is based on lean management concept. The
results indicate that the application of APl SMS and Line Notify for
announcement process about activities between sub-district health promoting
hospital and village health volunteer system can reduce the procedure, the

duration, and increase operational efficiency from 29.24% to 96.81%.

Keywords: Lean, Sub-district health promoting hospital, Village health

volunteers, APl SMS, Line Notify
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JasyavsnnuesinAn mui%’aﬁﬂwLauaﬂismuﬂWSLLuzﬁmﬁfaﬁaﬁaﬂﬁgﬂﬁmé’u
Unfinwuninerdegsnatanndlasldinalianisnsesuuusiuile (Collaborative
Filtering: CF) @eUsgnausenisAuinmanuadienda (similarity) vein158u-Au
vifsdoiiniuan waynsviuesa (prediction) wilsdeditndnwiiunltinzaulaning
Afdnnundeaddndifssiy Tnstufinsenisdu-Aundededfinarseivres
fnfnwudazauazgnihuniinsgsiiiteduamnguindnwiiiinginssunisdy
wilsdeiindrendeiu uazthuadnsaildluldlunsuusimde Taslueuideildadinng
twaliansuendausenauam3ng (Matrix Factorization) uildifietheudtymany
UNU1YeelaYa (data  sparsity)  4agdn15IANANITNARBIIINNITAIUINAIAY
gnAesveInsvhuslaznsaeunmmAITinelafitnAnunddentdedeldiunns
WugNTEUY

AFENATY: TTUUKUZLT NMINTOIUUTINLD NITUENAIUTENULLYING

Abstract
Library plays an important role in assist learning for college and

university  students.  Thus, effectiveness and efficiency of book
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recommendation system is a significant issue which could enhance students’
performance. This research presents the process of book recommendation by
using the collaborative filtering (CF) for students at Dhurakij Pundit University.
The CF technique composes of similarity calculation, prediction and
recommendation. By using existing borrowing records with time stamp,
similarities of students are calculated. Books that students are likely to be
interested in are then recommended by using borrowing information of other
students who have similar preferences and interests. In our experiments, matrix
factorization technique is also adopted to solve sparsity of rating matrix. The
performance evaluations are conducted using both accuracy measure and
student satisfaction evaluation with the book recommended by the system.

Keywords: Recommender system, Collaborative filtering, Matrix factorization
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memﬁﬁwmuaszwLLuzﬁmﬁfa?{aﬁaaamﬁww%’uﬁﬂﬁﬂmmﬁwmé’aqiﬁa
Uaudindmamatianisnsasiuusinie (Collaborative Filtering: CF) Inatuiingnanis
t- ﬁuumaawaamnmﬂizﬁu1‘7i|;iwuﬂ,nsuaaﬁﬂﬁﬂwnwiamuwgmiwmLL‘LJmL*wah
aziuu elilunsiieszimnguinAnuiingAnssunisdundsdefindrendsiu
wazanAnezuuulunsuusthnldeiidndnuiuulduarvadls Tnglunuidedsd
nsuAian1ILenFIUTENOUIVENG (Matrix Factorization) 11AUQKIAIINUIN
WUeeTRYa (data sparsity) g TARANITNAGDIIINATAUIUAIAINYNABIVDINTT

yMugLaznsaaUnNAIANLNINelandnAnwdinevilsdeNlasunisuusinannszuy

naufuazauideiiieades
1. N1snT99LUUsuiie (Collaborative Filtering: CF)
nsnsesuuuile Wumadafilduauionduegrswnniigniranldly
suULLELh (Recommendation System) Tneflasnigiudesiuindoyansuun vde
ANuvev) vesyAnaiinNveundteadaiufugldidmaneg (Target User) anansa
nldvihunegasuuy Teanuvey) vewlddmangls n1snsesawuusiuiloasius
oonifu 2 Funeundn il
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1.1 ANSATUINAIAMUARIBARS
msfnumauedsadsszienguildiuglidmneduanngn
vnlAna1e3d 19U Pearson Correlation, Cosine Similarity wag Euclidean distance
Hudy
1.2 ANSVIUY
TunsyuneArazuuufinInIdn@nen u %W untlede | T Ay

RsunnmAzuuLYevTsde | nTnFnwIsIuIL N AU AdA1Aundtenaeiu
nAnw) u 1ngn IneAIWINMIAT Prediction liainaunisi (1)
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We  s(u,v) A AIANNARIEARNTEIINNHNANYT U ey v

P,=r+
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r . A9 ALLUUTBINTED | NheaNUNANW v
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Ao AzLuLRALYRTdeYNEuntnAny) u T

-
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& N v T v
3] WSLLUULQaﬂﬂ@QWUQa@nﬂLaMWUﬂﬁﬂH’] VI‘VI

Eal

2 uddeiiiisadas

fimsfnwfiewaussuususimilidesuiuinnildinaianisnseswuy
sauile Tag Xin et al. (2013) wag Xin et al. (2014) lala@usn1sAnAIALILLLAINNTDU
wilieanUseIinistudu uenainiiu Zhang (2016) delduhddunisamefouion
maqﬁﬂﬁﬂmmﬁwﬁmimLﬁaLﬁmmmgﬂﬁawmmiﬂiaaLLUUi'wﬁaéhsJ

wilumad foadeyadiflegdruaunnazidamanuuiauivesdoya Ja
am%’aﬁLauamﬂ%’mﬂﬁﬂmiLLaﬂéT’;UszﬂaULm%ﬂsﬁlﬁauﬁ’ﬂmmﬁ (Koren et al,
2009) waruonantiu Polat and Du (2005) fldldinadinnisusndausznaunming
iieanduiuiiivesyndoyase
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521 8UI5IUaZNITDDNUUUNITNAADS
1. mswlgudaya

v = oz v & A o A v o =

tayarildluunauiidudeyanisdu-Aunisderiesaynvesin@ny
unTineapgsiatading Tul 2557-2560 saumMsdudmIu 124,406 519015 lngdaya
srgnuualu 2 du ldun 1) yadeudeya (training dataset) Uszneumedayai
Wadulud 2557-2559 geazihlulglunisauiumeaininuaaisadsestn@nyiuday
AU uay 2) Yannaeutoya (testing dataset) Faludoyaiiinvulul 2560 THdmsu
NMsYNgLaEInAIANGNABY

il Tun1sneassidlaadruuninduansarnzuuuntinfnwidnenisde
aeldauufigiudmntndnwiveuniedaiauladndnwissduntdsdoiduiuuiuiy
v O a v A A [ ¢ ) 1 o o
PRUU FEpzaMMUNENEN 1-5 dUnn azgnuiasdumiaziul 1-5 AU

2. nsuenfaUsznauviandg
= [ a v v A o 1 A= '

Weannluanudutwdmidsdednuinannldinegnauisldaiunsautas
Aazwuula duilvdlymanuuisuivesteya uidedisiinalianisuends
Usznauvsngunltiieuntynidina laensiunsngsunusi (low-rank matrix)
MagUivanaunuuzyemdeminfnudy daansieg1alugun 1 lunsveaesil
sudenld latent factors 260 f dadudruiunlirianueainadou (Root Mean
Square Error: RMSE) fifigaiiiainnanlaluiiieuiunisnaaaziuu Aaduniainuung
wwesteya MnwuvsngduduivesindnyindAvesrziuily 260 Aodusazgn
ilUmuumeAnuAaepfsestindnwiuaayay

Item1
Item 2
Item3
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o
N
N

User5 | 4.0 3.5 User5 0 5.3

Ratingmatrix User matrix Item matrix
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3. AISATUIUAIAMNAAIBARY
AAziLuTHuNsAALdesin@nwfignidenidudmnsazgminn
frurviAIruadteadatutndnuiaudug Mudssanun #2833 Pearson
Correlation, Cosine Similarity uaz Euclidean distance wasmnuadIenaadiliaz
gnihunFesdrduannunnlunides wu dnd@nwiifinuedeadaduiindne siad
0001 Mﬂﬁqmﬁaﬁﬂmmﬁi&ﬁ% Pearson correlation Wag Euclidean distance fA®
HUnAnwSIHa 0325 nediaiAuad1eadariniu 0.9928 wag 0.2261 auainu Tuug
fndAnuiifianundrendeiuindnunsiai 0001 mniigaileAiuiaseds Cosine
Similarity Ao Un@nwsia 3686 laadA1nuAaIEARUYINAY 0.9452 AILAAIAIDEN
vdnlumsad 1
4. MIUIBAIASHUULAZHULUINTIED
Mnturzshmsdeninanufazauiiothumeaewiue Aezuunes
nilsdoudazia Imsﬁfﬂﬁﬂmﬁgmﬁaﬂ%gﬂauﬁagaﬁmmuu%wﬁaﬁaﬁ@ﬂuﬂ
MsfnY 2560 Reufivzthudinszuaunsineaaswuuvemilsde Tnanisiung
wlidoyavesinfnu N auusnaniin@nsiivdertsun fife1anuadendaty
ﬁﬂﬁﬂw%ﬂ’mmamﬂﬁqm Tusddeilgvhnsveasdaglden N u 25, 30, 35 uaz
40 oy N ivsnzauiian Taemsefl 2 uansdnegsinzuuuvemisdousas

o

LUAIMSULNANET 0001 LEIBLABNINUIULNANEITIAA18ARINULNANYISHE 0001 U0

=3

35 au Ineviladeiiladazuuunau 2.5 Iuluazgnuusiilvidndny

A1519% 1 A28 19ANANNNARNYARNUBIUNANYITHE 0001 WiBUAUNNANYIAUDY

Similarity Calculation Method

Top N neighbors

Pearson Cosine Euclidean
1 0325: 0.9928 3686: 0.9452 0325: 0.2261
2 0337: 0.9907 0337: 0.9452 0301: 0.2133
3 0318: 0.9907 0351: 0.9452 0351: 0.2109
4 0351: 0.9907 2223: 0.9452 0282: 0.2092
5 3686: 0.9907 0318: 0.9452 2184: 0.2085
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A1519% 2 F2P89ANATLULTDINLIFBLAAZIANAI NS ULNAN®YI 0001 18 N=35

Predicted Rating Scores

Book Title
Pearson Cosine Euclidean
Principle of Data Mining 0 3.00 0
JAVA Programing 1.03 1.18 1.45
Graphics and space 3.04 3.04 3.11
Consumer Behavior 0 0 294
Strategic thinking 0 0 2.87
NAN1INANADN

AAzkuuYBmTdengnyungazgnihu s uiisuaugnasiuA Az
FIMANTU TAYAIUIUINNENNITA (2)  INNNANITNABDINUIINITAIUIUAIAIY

v =

AANEAFIAILTS Pearson correlation TiAAugnAasgsn dauwandlunisned 3

Accuracy — Y Corrected Answer )
Y= |Books|x|Users|

M15197 3 AIAIUYNFBAURRLIINNTVINWILALUUUNTITDVD AL TS

Neighbors Size (N)

Similarity Approach . 30 35 10 45
Pearson a2 a2 43 42 42
Cosine 40 41 41 41 40
Euclidean 38 38 38 38 37

yonantusuiseiddinsaeuanuanuitaela it dnwiidendadeilasu
nswuzinansyuy lagvihmsduifentdnfneian 20 Ay ndeyadufinsrenistu-au
wilsderiesann sruvaziuvihnildelmlundn@nulagldtuneuisaudilind i
e antulidndnulirruuuauaulefifdenideusaviaulnoud sz uuudy
5 svsu daudt 1: Tlaulawae auds 5: aulaunn wuirsuunldeditndnwlrasuuu
Anunanelalusgiuazuul 5 61835 Pearson correlation, Cosine similarity Wag
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Fuclidean distance f97uu 8 1au (Aadusesay 13.3), 7 way (Aadusesay 11.7)
waz 6 wau (Aadudovay 10.0) MUAIFU FawaAIlLAITIN 4

A15199 4 Nad1s19mNuRanelandnAnwiisenilsde NlAsunIswUE1INTEUU

Similarity Scale

Approach 5 a4 3 2 1
Pearson 8(13.3%) 14(23.3%) 22(36.7%) 10(16.7%) 6 (10.0%)
Cosine 7(11.7%)  13(21.7%) 23(38.3%) 11(18.3%) 6 (10.0%)

Euclidean 6 (10.0%)  13(21.7%) 23(38.3%) 11(18.3%) 7 (11.6%)

ayluazdaiauaunuy
mAfvatuiliiiauessuuuusiwildoresauadmiuindnuamine1ds
giRatudindfemaiianisnsesuuusanile (Collaborative Filtering: CF) Liloe
vayunsiSeuidmivindne lnetuiingensdu-Aunisdeniinauszsiues

3

a2}

UnAnwiudazauvzgniiundiaseititeduiamnguin@nwniingfinssunisdy

nladefnduafaiu nan1snaasandliviuIunealadanunsavinuig Anaz UL

v =

UnAnwindrenideusaziaule nedrianugnaesegluyie 37.0-42.0% wagA1Ay

Ao e a U A A vo ° ) | |
fanalaninAnwddendsdenlasunisuusianssuuluseiuazuun 5 agluylg
10.0-13.3%
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The Designing of Data Warehouse for Student Indicators Analysis
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Abstract

The objective of this research is to analyze the association between
student indicator and Education Criteria for Performance Excellence standard
in order to get the appropriate indicator dimensions for each criterion and then
designing the data warehouse by using star schema architecture. The star
schema consists of fact table such as student information table and
dimension tables such as study level, domicile and religion. The Data
Warehouse which was designed and developed for student indicators analysis
according to Education Criteria for Performance Excellence (EdPEx) is used to
develop dashboard by business intelligent software in order to present
information for faculty strategy planning. The result of satisfaction assessment
from administrative faculties is good.

The benefits of developing such data warehouses are to reduce the
redundant data storage, to be the central source for other information systems
within the faculty, and to extend this concept to develop data warehouse of
the other faculties.

Keywords: Data Warehouse, Star Schema, Education Criteria for Performance

Excellence

umin

Education Criteria for Performance Excellence (EAPEX) g tnausiaaunIn
msenwiitensiniumsiiluda Jussuuyseiununmnnsfnuisefugaudnm
AfngUszasdifioraglaniunisAnuiainsanoudiany 3 4o fe 1) aandu
dufunsldffaawindvilivieds 2) antunsldedislsidiiunslifigaudn
3) foglsflantuagiannliftuldsnvioliuarodnsls Tnewnmst EdPEx 1HugAvos
Momfefutesddn 7 dulunsudmsuagdnduauvesanty WA 1) n1si
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ﬁWLﬁumiﬁgsmmsﬁ’u (FinnuAngnITUNITNITEANANY, 2558)
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1. M3fnwuazsuTINdaya

AnwisruumsuImsdanisteyalusefuane Loz inendy iemuuma
Feuseszuuuimsdanisteya hiAnnslddoyasouiu wazidnd sdoyalusedu
uninedlifutagsu (Real time) uonand s 1usudeyamdindug Foun
a9l EJPEX 21n91891un5UTEIuaULes (Self-Assessment Report : SAR) Fanui
foyasiindudiFoudinsdaiulumhsnuiideutu Tnedeyaindnwmussdy
ANSANYT 10130 FaNUENSANYT LNSAIMNTBI8INGE LarnsdianIsAne dns
Fafudislumienuszduame 1Hun 9uuinisnsine wasautudindne uas
MIBUITAUNNIINGIFY Lawn nensideunazysesutana Joyatinfnwiniy
Afidun maun wagitnssuindne dnsdniAuiinemaidounazdszanana doya
Msilnwi uagsumianu dnsdafuinesusua

2. MsaTeidaya

PnmsTuTwiialudunoud 1 i desednuduiusfuinust EdPEx
Tumneil 1 - 6 ewddTndufiFoufinzantunasiluuiazmnn wu Jeya
SunutinAnwduunsmunidnun ansailidudeyalunsimunnagnssjaiu
andangiiul (M 2) uazoanuuunszuILNSUTNANY (Mann 6) Amngauiy
uiagfiudl 1wy madulaniSeuiluiuiiandminowuniald Wusu 9indy
WIsuifteudeyasifaiildannisiesesituuasdoya (Data Source) fiagldlunns
fimuindstoya Tnenhsnuiidafudeyasmdiadingn f9 1w 2 niheau fe
nownzdsunazyszanana dn1sdaiudeyatindnwiniusedunisAne a1u13v
anuznsAne glaw maun 3Bnsuilndnw insnlvn1wsingy wagn1sdnse
3R neswuaL fnsdafudoyansiinwh uagsumisnu Tnedenddiaii
Toyalugrudeyauninerde 1lesannildoyadoundmansd deyaiinuasudiu
wagldFunisuuugsliduiietuegiane wafildannszuaunsludisduimnds
sd¥asugiFou S 10 du Fahluldluniseenuuunsedilundstoyasield

3. N13PaNLUUARITaYE

uuusaestoya Dimensional Data Model tfu ansnsoutslasiasrsndadoya
16 2 wuy fe 1) Start Schema wag 2) Snowflake Schema TneiiloiUSsuiitsuny
usnarsaais 2 Tassadislu 3 Yssidiu wudh 1. Snowflake Schema fiauenalunns
duduteyauinnii lesanmaadenlesiuegsdudou 2. Snowflake Schema i
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anududeuvesAdslunisfumiteya WesandAduen (Foreign  key) 112U
[Foulsseningmsns uag 3. Snowflake Schema Tuszavsnnlumsauduteyaiios
11 lesaniinsdenleaseninemsesedduen (Foreign key) s1wuunn 34
sgppianuulumsUsznana (ZenTut Website, n.d.) dsiu sideidsldoonuuy
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sanuuulaing daudandgulunisitasiedt muigauiunssuIun1savAudaya
(Chandwani, 2014) Inglassa¥1sfana1nuseneusng ms1e Fact Table wilsansneeg
A3INANT UAYANS1SR (Dimension Table) MiFealoafu Fact Table Wiormussmses
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g1udieya Oracle Tngldlusunsu Oracle Net manager Lilea31e Service Tunsidds
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\Fousiey Service #anan Tagldida SQL witeads View firsdoyannngiudoya
uninerdenilasiadeadsdoyaiioonuuuliludunoud 3 Fildnadnddundstoya
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4 g1u laun AIUAINAINITANTIAILAIINABINIT AIUNITITIIUTEUY AU
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HaNISANYI
o v = a o o v wva ¢ 1%
IINNTRNUUUARITOYALNBNITATIE AT InAULISE AN EDPEX 16
dnan1sinseianuienlesseniteidinaugiseuiuinue EdPEx Tulsazvuin
v 3 v ¥V ¥ Y a o/ = =

wiaunduadeteyaniugiseulasldlaseasiauuunny laeil Fact  Table A
m1319%0yatinAny) waz Dimension Table Aip s sliAvoyatndnyiluniumig 9
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.............. ADMIT_YEAR Pl ENT_METHOD_ID
BAAJOR NAME_THA [
K MaIoR_ID ENT_METHOD_DESC

DIM_STUDY_LEVEL B suov e o -
P sTuDY LEVELID B et vEmon o DiM_PROVINCE
STUDY_LEVEL_NAME [ PROWNCE_ID b @ J’W””_lf‘
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=] v v v v 1%
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Foyatndn (nput) wuuesudmiunsleudeyaingssuy danumangauiuns
il Ssuuvunsindeduglifiuanzay dnstestudeianainfioraiinain
nsnsendeya wanzfiazthluldinuaiauruszuvnudald Tusunszuiunsinu
Y9955 UU (Process) FiBavaiiuin szuvansadnnistoualdegramnzauuas

35



a Y a Y A &
N15UITYNIVINTIZAUVIR IAMBEST ATIN 3

q
The 3 National Conference on Informatics, Agriculture, Management, IO mmmeuulnmu T

Business Administration, Engineering, Science and Technology KMITL

ansnnedeyaldedianinzan Tdnatlunisuszaanamunzay a1u15061ue
auazmntumsdenldteyanazanunsainumaudasafovesdeyaniudnivosld
TuguamnIwn1ssiesu (Output)  §idervigiiuinssuuasaumaiinamtus
asaumAnsUiIL aswaingUTEasdlazvuavesEUUTitmualY SULUUTIBIL
fesemevharnilawagihluldeu Inslédemmiideanumnelddaay suuuy
euiinnsgubgiu lusenuinmsiasewiduteyaluseauiazegluslves
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Abstract

This research has objectives to study the development about inform to
fix the durable articles and building work of Rattaphum College (RMUTSV) by
operate in progress to use the development system as follows 1) to study
about information to fix and the problem within College 2) to analysis new
system about inform to fix 3) to design the database 4) to design website 5) to
build system for inform to fix of building work 6) to testing system and 7) to
evaluate satisfaction to use system. The development system use electrical
circuit (System Development Life Cycle: SDLC) and the analysis information to
use Data Flow Diagram (DFD) for analyze to flow of information system. The
design database use Entity Relationship (ER) Diagram and the software
development to use Agile style by Extreme Programming (XP) way which is the
development system to use Lean principle also for reduce many steps of work
process and increase effectiveness of system, found that the capability are can
accept inform to fix by online system and to see the result of process on it.
The evaluation capability of development system by expert found that they
are satisfy to design at the best or high level as average 4.73. The design part
and information of development system by most of expert have an opinion,
up the development system appropriate and available in every part consists of
Input information it is a form for enter the information system and appropriate

to use work, the format for communicate with user is available and good to
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prevent the mistake from fill in an information and appropriate to actually use
work instead of old system. The process of work system, the expert have an
opinion about system can manage, to maintain and use time to process data
the information appropriately moreover it can facilitate to use information and
to keep security of user information. The report quality of Output, the expert
have an opinion to information systems is high develop and completely. This
research has accurate it followed in objectives and scope of system that was
specified and the format report is easy to understand and bring to use work, to
use message was meaning clear, same format and standard, there is sort order
of information and set on table appropriately.

Keywords: Repair, Building work, Information system, Equipment
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UszAnSamvashdunaussimeanisgasunlulunislesiumdamasl
Thrips palmi Karny
Efficacy of Nano Plant Essential Oils Against Thrips palmi Karny

fryainaciy quiiag’ 959AdNA wauau uae Sws Bunsded
Kankulranach Sukmuang*, Jarongsak Pumnuan and Ammorn Insung
nagnalulagnisndniig auzvalulagnisinens
anUumalulagnszanunandnnumnmsainnseds
Plant Production Technology, Faculty of Agricultural Technology,
King Mongkut’s Institute of Technology Ladkrabang

* Corresponding author: kem.pccl@gmail.com
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ANULTNTY 0.8% anunsagndslnlasgsauysal laglen LCs wag LGy MU
0.44 uaz 0.58% mud1su n1stdansuniuneuszmeainnIunggasuilu Fadu

= dl 1 L o L dg‘l ¥ 4

madenithaulalunislestumdnmaslnluanmudaindield

o

Adnfny: 18n153 nadeldl numg eelasinu eule

45



i!;

N1UTLYANIVINNTILAUYIA IAMBEST AN 3 IO BEST
rd . . .

The 3 National Conference on Informatics, Agriculture, Management, i
Business Administration, Engineering, Science and Technology KMITL

Abstract

The study aimed to evaluate the efficiency in terms of insecticidal
properties of 3 nano plant essential oils from clove (Syzygium aromaticum (L.)
(Merr. & Perry)), lemon grass (Cymbopogon citratus (DC. Ex Nees) Stapf. ) and
cinnamon (Cinnamomum bejolghota Blume.) The nano plant essential oils
against thrips Thrips palmi Karny at concentrations of 0.0 (1% Tween60+PEG),
0.2, 0.4, 0.6, 0.8 and 1.0% were employed. The experiment of flower dipping
method was performed in 2 ways; 1) the orchid flowers contaminated with
thrips were dipped in nano plant essential oils at mentioned concentrations
and left at room temperature to air-dry for 30 seconds, number of thrips were
counted at 72 hr. And 2) the orchid flowers were dipped in nano plant
essential oils. Treated petals were left at room temperature to air-dry for 30
seconds. Amout of 10 adult thrips were then transferred to the treated petals
and the mortality of thrips was observed at 24 hr. The experiment was
designed in completely randomized design (CRD) with 3 replicates. The result
showed that nano clove essential oil was extremely toxic to nymph and adult
of thrips when 0.11-0.0 nymph or adult/flower were found on treated flowers
at 0.4-1.0% concentrations with significant difference when compared with the
control (2.00 and 1.44 nymphs or adults/flower) respectively. As for the second
experiment, nano clove essential oils also gave highest effectiveness against
adults of thrips, at the concentration of 0.8% could completely control the
thrips with LCso and LCqg value at 0.44 and 0.58%, respectively. The use of the
nano clove essential oil formula seems to be an interesting alternative way to
prevent thrips in orchid orchard.
Keywords: Flower dipping method, Orchid, Syzygium aromaticum (L.),

Cymbopogon citratus (DC. Ex Nees) Stapf. ),

Cinnamomum bejolghota (Blume.)
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gouvodiuiiadey wu a1 luseu Fensnuavniuly Wudu ssezisuusnagliawise
woaiuonsvesmadvhansresndslnlfidefiugnyinansegnsuusnsiaszunsy
Anonazda muluuinudidu fddnausndeuiulddaa (hduudmsdagio
uay naufguazdmiine, 2550) mdslindwldl  wudwihanefivnsznandaeld
TnetamzUssmenaunay (tropics) uenanimaglindelsl 7. patmi uduuas
wngdiilsanealnlida (Tospovirus) givvaneain vinlinandnanas 1y Calla lily
chlorotic spot virus, Groundnut bud necrosis virus, Melon yellow spot virus wag
Watermelon silver mottle virus (Lakshmi, 1994; Riley et al,, 2011) d@ualilana
HARIAMAINTRY HAKENDIAAAAS mwammumm}wauLmﬁzwﬂmﬂmmmwu
arsitesiumdaunasiingty egslafivsednsam  (Mslludsuaun wagld
asailaildsuoygn) arsansssued sadudandamadenlumsdostuida
dagiv 1uiisarunsldulumaluladfidansiunuimlunisiamuinisdostunns
sue uazpuanRveniturenssmefiFeniunaluladnisinuiu (encapsulation
technology) nswielilasindiesuiouilu Inevhlvawnsawieuldvarawmain
LU AITWULIAS (spray  drying) N1S3zine@Ivinazaiy (solvent evaporation) aila
wilsilFfuarndouduegrsnludagiu de nmsdunsiziainueusiueise
NSLUIUNITHYIUADY (suspension polymerization) Lazuuulidiatu
(miniemulsion  polymerization) %ﬂLﬁUL%ﬂﬁﬂﬁﬁUizﬁ%%mwgd (Chaiyasat et al,
2013; Kwon et al,, 2010; Zhuo et al,, 2012) Msin3suasluguuuvvesunludsiady
dewmaluladiugiu vlildnansusianayulnsluguuvy  wiludifadunuula 3

sunadiatuluszavwiluwnsfiannsainiuinduaisesngniuaznauls uiegied

Y a

UseAvBnm Sntedsasundesanautivosidiuneusymevililiudesasifidanm
AsTif (g3ua, 2558) Fetiunisldnifunessemefinlsianizegiedslugiuuures
symawluiiemuauuuasingiiy ilenauwumsliasaddunses Tuuliuannis
tdrasiafiindnsuszmald difunoussmeainfivdiaatodui liidufivlu
anundeuuazdnfidensu Sukmuang et al. (2017) 1euitiiuneuszmean
g, arledtinu wavouive fussAvnmlunisshdufiuTomaslild 100% fiaaw
WUTU 0.8% LawdlAn LCs NAU 0.48, 0.49 wag 0.54% Muafu Tnotanytnsiu
veNsEmpINnIUNguarazlafiiy  TuszAviaingededifutovenndslv

(F. schultzei) ayadudu 3 pUL air. Wudrldns1n1smegendt 90% Lagdsnissu

48



y i:;
N1UTLYANIVINNTILAUYIA IAMBEST AN 3 I EST
The 3" National Conference on Informatics, Agriculture, Management, mmmeuulnmu

Business Administration, Engineering, Science and Technology KMITL

(Pumnuan and Insung, 2016) dsuisdaidenthiuneussimeainniung, aglastiu
uavaulwe Afluszansamlunisiiamdsln siaudelfiduaasulu e
Uszavsnwlunisdestuidmmaslal 7. palmi

dmiunsnnasdluadsiifioAnuvivssAninmuesihduneuszineainiia
1éur nung szladtiu wazauiss gasunlulumsdestusidamdslal 7. palmi Tng
0N153umen (flower dipping method)

ABnsAnen
1. MINZLBBIUNAS
waslil 7. palmi Aldlunismaaes vhnisifiuiegandelnainudasign
ndeliisananvennunsng Aunslidasieiiiluaan 2 §Uav Aiduanaesuins
gunelnsiley Jamiauunys (14°00'49.6'N 100°18'01.8"E)

2. MBI ueNsTIEaIN Y

mam%smfﬂﬁwamzmaﬁmmuwg nzlaiUnu LazouLse qmuﬂuﬁiﬂumi
yaaes fldnnudnsusiiiueussvedifagy anuisngaamnssuaiamonlne-
Ju 1 YnFesnanududuiisssuaududusine nsmeaesilsidonldaisan
WI9ASAINEN (surfactant) AB Tween60 (HLB=14.9) Laza15aaLIIAIRI39Y (co-
surfactant) ethylene glycol 400 (PEG400) (HLB=13) gt surfactant waz co-
surfactant  T19AUNINALAUIUSATIAIUAINY 138077 Smix  TasuAay Smix 9zl
Savdau fal] 101, 1115, 1:2, 1:2.5, 13, 1:3.5, 1:4 uag 1:4.5 (U 1:1 vineda 100
ul100 p) wasantudsiinduanldusines 10 ml ﬁwﬁwﬁuwamzmamqu nzlas
U uaveuweRaLtU Smix Shsd §all 1.1, 1215, 1:2, 1:2.5, 1:3, 1:3.5, 1:4 waw
1:4.5 v‘hﬂ'1iamm@aqmmaqﬁwﬁwamzmsmﬂﬁﬂ@amsﬁwﬁwm%q High
Pressure Homogenizer LLaﬁmmﬂaumﬂéf’mm%aﬂ Nano Plus Zeta / Nano

Particle

3. MsageuUszansawisureuszsaniiY Qmsuﬂuﬁiamga‘m T. palmi

3.1 Msneaeulszansnnlagidnisgunen (flower dipping method) lag
nsqutsnendifindslriuudeu dnenndaelifananine (Dendrobium Hybrid Sonia)
Fimsvuleweanaslyl Juasluansvegey fimnudiudu 0.0, 0.2, 0.4, 0.6, 0.8 LAY
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1.0% w1 30 Jundl Aslsiuisluiisy wagussgaenuidldgananadin  dhluidulia
gy 15 C YNSTAGEITINA 3 91 mmiaﬂﬁué’ﬁuaungﬂiﬁ/\Iﬁﬁ%ﬁmaguiﬁgqgh
goulazduiute vdannaaes 72 dalus aneldndesganssmiluiesufiinng
Suiindeyasuaumdelsl

3.2 MInaaeulszaninmlagisnisguaen (flower dipping method) lag
nsqundunenmenndaslsl udrinlunaasutumaslniaenisiunduaenndaeldl 7
Usennsuuileuveunaslyl adluansnageu fnadudu 0.0, 0.2, 0.4, 0.6, 0.8
way 1.0%  wu 30 3wt Adliuisluiisy ududessusntomasinasuunduaen
n&aeldl $1uau 10 6 uazihnduaenndwlifdindeln ldaslundesmnanenas G
naeszslidienniademuazdafediivniuig) Suiinesiduinisnieiivan 24
s vhnsvasasianun 3 6

4. Mylaseideya

INLNUNITNAABILUY CRD (completely randomized design) ﬁ'}sﬁ'a%a‘ﬁ'
Taan ﬁ'mammé’mwmsmaﬁLLﬁﬂ%ﬂmﬂ%’qm Abbott’s formula (Abbott, 1987)
FasrzRanuLanaeaialaeUTeufisuaadedie3snis DMRT  (Duncan’s
multiple range test) 7issduarudeiu 95 wWesidud (p<0.05) Tagldlusunsu
d11593U SAS (statistical analysis system) uwazAIWIUMIAT LCsy (50% lethal
concentration) k&g LCqy (90% lethal concentration) a8 Probit analysis 1aela
TWsunsudndagy SPSs

NANFANEN

nmsnadeulsEAvEnmintuvonssneannung axladthu wazeulse
gnswlu Tngvinsanuumeymavesiiunonssmeaniislasnisiuduedes High
Pressure Homogenizer LLaﬁmmma‘gmﬂﬁwm%aﬂ Nano Plus Zeta / Nano
Particle wuinthsfunenszimeaInnung sxladthu uareuwws fuuinoymawity
166, 34 woz 187 wiluwams niudsinturenssme gasuiluisausdaly
naaouUszavEamlagisnisgunen (flower dipping method) imandudu 0.0, 0.2,
0.4, 0.6, 0.8 kag 1.0% ?J%ﬂﬁ’wjmﬂ@ﬂﬂﬁ?&ﬂﬁﬁﬂ’]iﬂmﬁ@u%@ﬂLW’?;JEJVL‘V\I F991NN1IAT9
Fudrmammasl faan 72 Falus nuinhisfuneuszimeainniung aasunlu i
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UszdnSanluniseuaumdslnanniign fenududu 0.6% ldnwuiuiuiigounes
wAglNITIn sesasnlaun Wduneussiveanouwy wazaglasiiu gasuilu wu
° Y] X daaa A ) o w ~
FNUIUFIDDUVDINALTILTIM 1A 0.11 Way 0.22 §3/ABN AUAIAU WAL IUIULN
ANULUTU 0.4-1.0% veahduvousemeniy gasuilunsausiia dUssdnsaings
lunsmvaudgeuvaandaln laiuanseiunieads wiwand1aiy Aeududu 0.0
W820.2% egailudAn1eana (Table 1) TuvugimaaoumiduTomasln wuin 7
ANUNTY 0.4% Unduveuseimeanniung ansuily dussansamlunisaiuay
aglj A o LY} < [ dy Aaaa a Y] v I
waslanniign nudwuduanisveundeniydiseie 0.11 6/aon se9anlaua
PfureUsTTMENDUWEY warezlasuiu gnsulu NUIUIUF ALV NRENTT IR
d‘ U o U -dl ,01 U v
18y 0.44 waz 1.00 a/a9n f1Uanu 1uﬂmzwuwmuwam53mamﬂmqu waznzlas
v a Y] a a a v & w &
U aadudu 0.4-1.0% duszansamgeanlunisaivaudiduiomdgl wu
FuFdLTvaunasIWATTIMaEY 0.11-0 way 1.22-0 #/A0n Jadasulawniingdy
o Y < (9] ‘:gl/ Aaaa a Y] =
POUTLEINDUWEY WUIUIUFALTEvnae WATdInedy 1.44-0.11 F/non 39
LaluanA19AUN9EDR WALANA9AY 1ANUTNTY 0.0 waz 0.2% g1sltsdrAgnis
ada (Table 2) vaugiIsn1sgueeniiliiinisUuidouveanasln ndsn1svegeuiIa
24 Flus wunhduvedssmennung warazlastinu ansuily Aevadudy 0.6-
1.0% HuUszansainlunisanddudomasluuinnin 80% Feuirsiunouseineann
nuNg gasuly inududu 1.0% duszansnngeaalunisanduduiomasl lny
19M51n15918 WU 100.0% Laedian LCs, Yinnu 0.44% sosasunbann Wisiumed
szmenaglaiinu wazeuwe gasuilu Sussdvsanlunisaurudainiaumédel
1aglensIn19018 1WAU 100.0 Lag 96.6% lauda1  LCs VAU 0.41 way 0.56%
ANNAITU TIULANAIAUNIEDR LALANAIIAY NAUIUTU 0.0 Wag 0.4% ae193
HodAyn1eads (Table 3)

51



N1UTLYANIVINNTILAUYIA IAMBEST AN 3 Iv EST
rd . .

The 3 National Conference on Informatics, Agriculture, Management,

Business Administration, Engineering, Science and Technology KMITL

Table 1 Effective comparison of nano plants essential oils against nymph of
Thrips palmi Karny by flower dipping method at 72 hr.

Number of thrips per flower (!\/leanJ_rSDl/)

Nano plant

essential oils Concentration (%)

0.0 0.2 0.4 0.6 0.8 1.0

Ba Ba Ba

Clove 2001847 177+1.78" 01120.33" 0 0 0

Lemon grass  2.11x1.45°  1.77+1.48° 055+1.13° 0224066 011033 0

Ba Ba

Cinnamon 200+1.87° 1334150 0.33+0.70" 0.11+0.33" 0 0

Y Means in row followed by the same capital letter are not significantly different at the 95% level by DMRT
Means in column followed by the same common letter are not significantly different at the 95% level by DMRT

Table 2 Effective comparison of nano plants essential oils against adults of Thrips

palmi Karny by flower dipping method at 72 hr.

Number of thrips per flower (Mean=SD")

Nano plant
essential oils Concentration (%)
0.0 0.2 0.4 06 0.8 1.0
Clove 144+1.42"  100+1.00°  0112033"  0.1120.33% o™ o™
Lernon grass 1.22+1.20™ 1224120 1.00+1.00"  066+1.11""  0.33+0.70™ o*
Cinnamon 144+1.42°  1.46+1.13"  044+088°" 055:088"°° 022+044” 0.110.33"

 Means in row followed by the same capital letter are not significantly different at the 95% level by DMRT

Means in column followed by the same common letter are not significantly different at the 95% level by DMRT
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Table 3 Mortality percentages (Means + SD) of the adults of Thrips palmi

Karny caused by nano plant essential oils at different concentrations at 24 hr.

Nano plants Mortality (%)+5D"”
° LCeo (%) LCoy (%)
essential slope + SE
oils Concentration (%) (lower-upper) (lower-upper)
00 02 04 0.6 08 1.0
’ y . 044 058
Clove 0° 0 40.0+10.0" 900173 100.0£00°  100.0+0.0" 1.50£0.60
(0.40-0.48) (0.53-0.66)
Lemon
0" 200£1007  40.0:200"  866:115°  933:57"  96.6:57" 0.1 070 0.56:0.30
grass : :
(0.33-0.48) (0.66-0.87)
Cinnamon 0 33+5.7" 20041737 500£200"  933:115°  100.0:00” 056 0.79 0.75+0.44
(0.51-0.61) (0.720.89)

¥ Means in row followed by the same capital letter are not significantly different at the 95% level by DMRT
Means in column followed by the same common letter are not significantly different at the 95% level by DMRT
LCsp = 50% Lethal concentration

LCyp = 90% Lethal concentration

3150l

MnNsnedeuUsEansnmusaisurenssmeanity ansuily 3 via laun
ansunluainniung azladiiu uaveuwe Tunislestumidndseunasinauty ae
11/\I lne3sn153umen (flower dipping method) Hawvuiinsvuidounarldiing
Uuidfeuveamiglu Wmm’mwamwmaamuﬂumnmuwa nzlasUiu wageulvy i
Usuamﬁmw‘mmﬁﬂamummLwasﬂwamaauuaummma Toglilupnsneiunisana
Feaonndesiu Sukmuang et al. (2017) AnwiUsvansnmaestsiunenssmenie
ﬁiaéf’;lﬁﬁmauwgﬂw (Frankliniella schultzei (Trybom)) 1ag35n1534lu (leaf
dipping method) 7i 24 Flug meﬁmwamvmamnmuwa pzlasUiu uwagoulvy
NAL NI 0.8% Ty awﬁmwiumimmmmmwaalwvm 100% lagdlan LGso
WinAU 0.48, 0.49 way 0.54% Yuzdl Purnnuan and Insung (2016) sre91uintiiu
MONTHMEINNIUNGEUIY Wazngladtnu Amnududu 3 uUL air. Tuszansnmgs
sefufutevesnasl (£ schultzed Tag3inssu fdasinisaeannnit 80%
ImaLawwfﬂﬁwamzmsmﬂmuwguawzlﬁ%fﬁm WUIHTATINTAEEINTT 90%
Fhewtuifu uonanimuintunenssveainagladtu gnsunlu fussansnmly
nmseduauielsunswensu (Eutetranychus africanus) laeilan LCs, WU 2.43%

(Danarun et al, 2015) swnsdallgrslunsenmdsnselanduinalaeeisauysal
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(Lakyat et al., 2017) LLazmﬂmﬁmaawsz?{m%ﬂwwmaﬂﬁwﬁumamzmagjmmiumﬂ
i anansatioaturidaimas s

Tumsfinwadsieluorafmugesiituneussmeanniung azladduuay
ouive gasuly weidudnmadenuildlunisdestuiinmdswluanimulasndaslsl
wagnaknunsidansieiimdnuwiasdne

G

MNMsNAdeUTTuvNTHIEN Y gnsunly 74 3 wiin Tunsileaffuridn
fgounazdnfutomislil lnssnisguaen wudidhduneussmegasunluain
nung azladiiu wazeue dusednsninlunislesiufiidadiceu uazduiule
el Tnemsgumenifimsuuideu Annududu 0.4-1.0% wufgoudifidin 0-0.55
f/aen uarfinnandidiu 0.6-1.0% wuiuduieRiTin 0-0.66 fa/aen vaziigunon
flsifimsvudouvesuuas nudnhifuvenssvennagladinu nung waveulte gns
uilu Fanamdaiy dussansamlunssndaudiutomasln fnrududy 0.8-1.0% §
MIIN1INBNINAIT 90% Wazdlan LCs, AU 0.41 0.44 uag 0.56% auainu Lagl
uansnafun1eadn deagulddndntunensemeanits gasuily findradaedu §
UseAvdnmlndifesiu lunislestufdnsseunasiniutoveandell
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Effectiveness of Water Based Essential Oils to Control the House Dust Mite
(Dermatophagoides Pteronyssinus (Trouessart))

by Fumigation Method.
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unAnga

InnsneasulsEaniainvosgasuiturenssieniung (Syzyeium
aromaticum (L.) Merr. &  L.M. Perry) wagautye (Cinnamomum  bejolghota
(Buch.-Ham.) Sweet) Gialiﬂuﬁm (Dermatophagoides pteronyssinus (Trouessart)
Immﬁmiim mmimaauamumummumamﬂmuwaLLa UREINTIEIY 1:1, 1:2
way 2:1 ferunduduresiduensemewindu 0, 1, 1.5 uax 2% avansluievuea
60. 70, 80 wag 95% lui laelduUsuing 1.5 ml aavuasluiaIes Knockdown
chamber aw1a 25 L loAnududu 0, 0.6, 0.9 wag 1.2 pl/L air AUa10U SHUIY
1 $1lug vnsesratfudasnmaned 24 $21ue 119URLNTNARDILUY completely
randomized design (CRD) $117u 5 61 nudignsthiuveussvenunguanfuauie
fdnsnau 2:1 Tuszavsamlunsslsduldinnnindasdan 1:1 wag 1:2 ey
ﬁaﬁﬂazmsﬁﬁLamuaamamagjuwmﬁmasiaﬂﬁszhlﬁﬂumﬂﬁﬁu I%Qmﬁ'}ﬁwamzma
MumgaanfueuwenTdy 2:1 Amnudidu 1.2 puL air lusvhazansienuea
95% Tuszansnmlunisainlsdula 100% sea3u1Ae fiazanelweoniuea 80, 70 uay
60% UszAvBawluntsaladuld 811, 68.9 uay 58.5% muddy Tasvialugasing
AnsanTAluNssushlsiufiTnigasionuea
Fdndny: thifunesssme nung sulwe gosyin laru
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Abstract

Acaricidal property of essential oil from clove (Syzygium aromaticum
(L.) Merr. & L.M. Perry) and cinnamon (Cinnamomum bejolghota (Buch.-Ham.)
Sweet) against the house dust mite (Dermatophagoides pteronyssinus
(Trouessart) was performed by using fumigation method. The formula
proportions between clove and cinnamon essential oils were 1:1, 1:2 and 2:1
with the concentrations of 0, 1, 1.5 and 2% diluted in ethanol and water;
60:40, 70:30, 80:20 and 95:5. The mentioned formulas at the volume 1.5 ml
were applied within 25 L knockdown chamber at 0, 0.6, 0.9 and 1.2 pl/L air
with fumigation period of 1 hr. Then the mortality of mite was observed at 24
hr. after fumigation. The experiment was completely randomized design (CRD)
with 5 replications. As a result of clove and cinnamon proportion 2:1 of
ethanol based (95% ethanol) was the highest effectiveness in killing the house
dust mites, more than that of 1:1 and 1:2, respectively. Solvent containing
much more ethanol showed more effectiveness in killing the mite. The clove
and cinnamon essential oils at the proportion 2:1 at 1.2 yl/L air diluted in 95%
ethanol caused 100% mortality, followed by diluted in 80, 70 and 60%
ethanol, which could kill the mite at 81.1, 68.9 and 58.5%, respectively. In
general, water based essential oil formulas had lower fumigant effect
compared with ethanol based.

Keywords: Essential oils house dust mite, Clove, Cinnamon, Water based

umin

mafslsagiuituiotidutafomnanmaiugnssuuarauandon Tasunfdh
vonsousiaularuniadulsagiusignazilenmaidugiiviuszanm 25% widiviouas
wiidulsagiun gnasiiloniadulsngiuia 66% laganizlsnlnssayndnauain
pfuiezddnsnisanoneamanssuiusgeiign (osnssn, 2558) dauminisiviiliiAn
91MIui3end1 arsneniiud Jsmansdrsalulszmelng wuindadefivilfiAnans
ropfuidnsusuniledolsdu arsnegiuiiuasiiaansansedulissuugiiuniy
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szuumela vl dgnlva snflenisvaesaudniaviiu fu veuwies mela
Fosin 13undn Tsndia (asthma) (33, 2548) L5tu (house dust mite) fuunn
Usganas 0.1-0.3 fadluns sUsenau’ dv1neu o1 4 ¢ laifion lifivnn druuindu
ponlumsuniiesdidndiedini fndvedsiadundauasdnilioadusos
Bng vilAnaeansadieaeifionyud seuedeluiifigamad 25-30 aam liveu
wasd@dn91ndn (Voorhorst et al,, 1967) nshansainanfivieindudnmaden
wilafinavlaieldludesduidn uazanudinalsduliiesasausgluseduilsl
Aelviiiniiudl dauvasasie lidwansenuseavainiznislesiumdalsiu g
nsl#TBnmesdusniinmisiilafunistoumntunszlsiuarey lufueuiaudy
nsenizdanulnenss ditureussvenniunguazeuveiosdusznaundne
eugenol Tngs1891u8s Jarupaiboon et al. (2007) lavinn1sAnwiUssansniniiineg
fladouieas eugenol Mty 8.24% solsdu nudnsnisaevessalsey
Wity 28 waw 50% 7 24 way 48 Faluanudndy uenantisuTuarasddng (2552)
Wudﬂﬁqﬁwamzmamﬂmuwgqmwmuaa anunsoalsduld 100% Veisnssuuas
Msdaviulnenss vazfiusees (2544) nanviueanesedvinviniidudvihazans uas
Fadushasidhgin maiivsinaiunnifulvaznelfiAnnssyaeidies uaziinnns
Sniavvesimiald dmiuaunifinszmeifosievionguauuiie

ﬁ’ﬂﬁ?umu%’aﬂ%y’aﬁﬁﬂﬁi’mqﬂizmﬁm‘smaawizﬁw%mwmaﬂfﬁwamzma
nmunguazeuegnsilunsidslsiulngisnissy edumsanaudesiiay
IFusunmennueanesednvedniiunsussudaaladrslunisuinudnfasitin
lstluBnene

ABnsAne

thdfuvauszive

ﬂjﬂﬁuwamzmamﬂmuwg (Syzygium aromaticum (L.) (Merr. & Perry) Wag
ouiRe (Cinnamomum zeylanicum Blume.) §avmlasnsdatioarnuisngnannssu
inomenlng-Fu $1in (Wszimelne)
nawSeugastnsiuvonssmeindalsdugasin
ANl 1 NMUNGRALDULY NANTNSRTTAIY 1:1
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ansil 3 MuNgHALBULYY naandnsd 2:1

ﬁ;ﬂﬁwamzmamﬂmqu (S.aromaticum) wagzauLye (C. bejolghota)
thani3eanadeiovuoaNaNt AN T 95:5, 80:20, 70: 30 War 60:40 fima
WUIU 0, 0.6, 0.9 way 1.2 pl / L air mua1ay
nasauUsEAnaminsiuneuszine

wieallsilu D. pteronyssinus titevinnsnagey I@&I%Wf“fu 1 18U dundesudiy
Fovedlsdulddriame laaslunsmeaeulsdu (mite cage) mmmmmm’mxmax
g3 x 5 x 0.45 cm. yhnIsnAaeuTiave 5 41 1 10 6 sle 1 %1 17
ihifuneussimeaINnIuNg WazauLte iFnssiovusananinfisaandiu 95, 80,
70 uar  60% viaviua 3 gas wasntuinsmageulsduiivienly 1dluedes
knockdowm chamber u1m 25 L wéidaansazansuiinms 1.5 mi Gediuiuamiiiu
WOUTEMEAMUANTUT 0, 0.6, 0.9 waz 1.2 ul / L air suardiu suu 1 $2lus way
peantfudnsmaned 24 il nsmsranulsduiusiunaldlasiiues Welty et al.
1988 fsi]

3dufiddn vuneds flsduiianunsonouausssenisnszduiinisduda
U sideulinld usisusisenaasuutadly

Isiulifidin Ae lsliiinAeudl viemeuaussiedsnsdu wion1sasususng
iy Srdauu v sin ddudnedigesiadi
nsATIEidaya

MNUNITNAADILUU CRD  (completely randomized  design) A28
Wesiwudnismeveslsiulagldgns Abbott Formula (Abbott, 1987) LLazﬁﬁau”aﬁ
Iianuauinsgiauuendansadnlnoiioufisuaiaisd1898n1s DVRT
(Duncan’s new multiple rang test) fisgduanandesiu 95% (P<0.05) lagld
TUsunsudngagd SAS anndeyatfosdu duaumidn Liyp (50% lethal
concentration) lagl475 Probit analysis I@aiﬁﬂmﬂimﬁ%%ﬁ]gﬂ SPSS

NANISANEN
mﬂmwmaauﬂssﬁw%mwwqﬁwﬂwamsmamﬂmuwa (S.aromaticum)
wagauwre (C.bejolghota) ammmﬁmiswu (D.pteronyssinus) amﬂmu 1:1, 1:2 wag
2:1 1agA5n1950 WU ammuwam mslmuwaNamua‘umawamwmu 2:1
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UsgAnsnlunissirlsduldinnningasihiunenssimenungiueuireiisnsdi
11 uay 1:2 Auaeu I%Qmﬁﬁﬁwamzmamqumauﬁ’uauLSUEJQmmmuaa
(95%) $asdu 2:1 Tuszansamlunisailsuléfe 100% Aarmidutu 0.6 pUL air
50989770 $R31EU 1:1 war 1:2 ARuudy 0.9 UL air F95iA LCsy WA 0.25

1%
o

way 0.6 awddy luvaziganinfuneusseiiazanegluleniuea 60% dasidau
2:1 szAvdamlunissinlseuls 58.5 Fsgeanindnsndn 1:1 uay 1:2 Ailnalunisei
Isduldidios 33.7 wag 36.2% wirtiu (Table 1)
9130l

Sotmitunenssimeninniung wazeuims gastiidalsu Snndiu
11, 1:2 uay 2:1 viliwudnndfianansasilsduiifiussansamlunisainlsdul
fAndrgaainduvenssivedauien AldAnvinagiauiniainnismaanives
Meepoomru et al. (2017) TnsfildmnaaudseanBamussindueussmeainnung
UIYY uazansuasgIuyIuea Tuntsmuaulsiulaeiieniuoauazindusvhazas
Aanandudiusing Wudﬂﬁ'}ﬁwamzmamﬂmquqmwmuaa 95:5 fuszAnsnnlu
mﬁszhiir;'gu‘ﬁ' 100% fiaududu 0.6 UL airfldn LGy Wiy 0.36 Ssliiuadild
Lu;m@ifmﬁ'umimmgm@uaaﬁmmLsﬁu%’u 0.6 pl/L air #A1 LCy AU 0.59 Tuvte
frinsfumenseveNNUNggaTi 40:60 dnTnsnevedlatu 17.4 fenuidudu
0.6 WUL airdusulumsdnwiadsiinud qmﬁwﬁwamzmmamuaa (95%) g3
HALNUNGUAZBULYEaNTIEIU 2:1 HUsEanEamgunniuiu lagaiadndla LCs, A
111 0.25 FaduAn LCsp G?wﬁ'qmsummuwgLLazaUL%ﬁé’mwd’m 111 fiawnsanild
dmsuAn LCs vasnumguazaulvefidndan 2:1 arnnsedimnaosilalanunsanld
flosaniidiingt 0.6 wn dnfugnsfithin 30-20% aznuiilaeialuiiuszansan
Tumssushlsduiiinitgmsieniueannn Tasfinanandudu 1.2 uUL air awnsasils
Julél 33.7-58.5% Fafinandgndeiunisnnaniues Meepoomru et al. (2017) 4hasiu
d1u Saad et al. (2006) l#Anwinsfuvonszsneindis 14 sdalunissinlsdu wudn
ihifumenssmeannungivszansnmia TunsAnwinisnsaainuseansainain
ihifuneuszmeneuTsLarnuNginLfivasuasiians eugenol Wussdusznay
ndnvonifunoussmeiaass uanaind Kim et al (2003) l§vins@ne
Usg@ndainvesans annn1ung (Fugenia caryophyllata) fiulsdu
(Dermatophagoides  pteronyssinus) LLazi’]m’]u’jﬂumuWQﬁmi Eugenol iay
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Table 1 Pecentage mortality of Dermatophagoides pteronyssinus adults

caused by essential oil of clove and cinnamon dilutled in ethanol

and water with different ratios

Mortality (%)

LCs  Slove + SE.
Essential oils Concentration (ul/L air) %0 ove =
Control 0.6 0.9 1.2
. Ac Ab Aa Aa
Clove + Cinnamon 1:1 95%  0.0+0.0 85.244.94 100.0+0.0 96.8+439"° 025  355+2.21
Clove + Cinnamon 1:180%  0.0+0.0"° 42241131  447+535" 4634657 093  0.37+0.35
. Ac Cb Ba BCa
Clove + Cinnamon 1:1 70% 0.0+0.0 26.1+9.57 42.5+6.02 44.5+8.52 1.4 0.40+0.38
. Ac Cb Cab Ca
Clove + Cinnamon 1:1 60%  0.0+0.0 19.646.24"  25.3+4.94 337412597 289  0.41+0.39
9%CV - 19.34 8.88 15.49
Clove + Cinnamon 1:295%  0.0+0.0"° 9474767 1000200 1000400 06  0.42+0.39
Clove + Cinnamon 1:280%  0.0+0.0"° 4644922  502+873%  51.9+322° 162  0.36+0.34
. Ac BCb Cb Ba
Clove + Cinnamon 1:2 70% 0.0+0.0 39.8+6.69 34.3+5.98 50.6+8.84 1.29 0.36+0.35
. Ab Ca Ca Ca
Clove + Cinnamon 1:2 60% 0.0+0.0 31.7+£2.27 32.1+£5.63 36.2+3.91 1.7 0.36+0.34
%CV - 13.05 11.03 8.53
Clove + Cinnamon 2:195%  0.0+0.0"  100.0:0.0°  100.0+0.0™  100.0+0.0° - -
Clove + Cinnamon 2:180%  0.0+0.0™ 4564358 7112230  81.147.54° 063  0.41+0.37
Clove + Cinnamon 2:1 70%  0.0+0.0°° 4272971  49.44592°  689+249° 082  0.39:0.36
Clove + Cinnamon 2:1 60%  0.0+0.0™°  385+455°  41.247.89”°  585:9.17"° 259  0.41+0.38
%CV - 9.94 773 7.86

YMeans in column within the same essential oil ratio, followed by the same capital letter are not significantly different at 95%

level by DMRT.
different at 95% level by DMRT.

”
Means in row within the same essential oil ratio, followed by the same common letter are not significantly
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Plant Nutrient Status of Mangosteen-Growing Soil in Chantaburi Province
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UNANED

msfnwadsiiiiinguazasdifielinauaniuzvessinomsfinlufiuugnian
Fan¥aduny3 Tnoifusegnafusionn 9 fineu ynfineudfuuuduiina luue
fiuansdidimasenndendudnlng Wuduidevunanfuioaziden sunia
yuaRuwisnfinduaunudn suinuudunsadaunniengedn § pH @uh =
1:5) agluiide 4.59 - 5.37 wazduAuaradunsadaunninsatiunans (pH =4.53 -
5.71) anmsuszifiuansgauay saivesaulaelfinusivesnsuimuifiu wud 4
Aou 2 uay 3 fmugenanysalimasamininAy daufineuduiinrgauauysaiuiu
nansdmsuduRuuuasidmiuiudns wearledafiiuusslenifiauiuutsesng
wnlagduunaegluiidy 3-24 mg kg (finew 4) 83 20-829 me ke (finow 8) NN
aoufiuaiuanudsuls (wealdoy wuniiden Tnunaden Tadow) dwin wazuan
nszemumsEnAeuiandiousudunieaglutimouuuresitndniu ndmintu
Hulumueymavunafumiler avsiquaniudsuuanlessu (CEC pH 7.0) agluinasi
ﬁiau%’m@?ﬁm drvsufuuu (5.08 &4 23.94 cmol,, kg) LLavﬁﬁmau%”mmé’m%’u
AUaNg (3.76 89 16.55 cmol,) ke )ImsJLwﬂﬂiumamummaﬂumwulﬂmmaumﬂ
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ynfunile lleududuvseing vseaennseiuanianUioulsd yas1museq
vInvostuAuuuiivsnaganInuluduRuanseguiulide
AdAey: 19An 5190NIIY auURvesdu Jamiadunys fineu

Abstract

This study was conducted to examine the plant nutrient status of
mangosteen-growing soil in Chantaburi Province. Nine pedons were sampled.
The pedons had brownish topsoils and mostly yellowish brown subsoils. They
had medium to fine textures with the clay contents increased according to
depth. The topsoils had very strongly to strongly acid with pH measured with
water (soil:water = 1:5) of 4.59 to 5.37 and the subsoils had very strongly to
moderately acid with pH of 4.53 to 5.71. According to soil fertility criteria as
proposed by Land Development Department, Pedon 2 and 3 had low fertility
throughout the depth, contrarily, the remaining pedons had moderate fertility
for topsoils and low fertility for subsoils. The available phosphorus among
pedons revealed high variability which ranged from 3-24 mg kg_l (Pedon 4) to
20-829 mg kg—l (Pedon 8). All pedons had very low extractable bases (Ca, Mg, K,
Na) which their distributions with depth of the extractable bases more or less
followed the organic matter for the upper parts, then depending on the clay
patterns. The cation exchange capacity (CEC pH 7.0) ranged from slightly low
to high for topsoils (5.08 to 23.94 cmol, kgfl) and low to slightly high for
subsoils (3.76 to 16.55 cmol, kg_1). The patterns with depth of the CEC
followed either the same trends of the clay particles, same as the organic
matter, or similar to the extractable bases. The cation micronutrients of
topsoils were prominently higher than the subsoils.
Keywords: Mangosteen, Plant nutrient, Soil properties, Chanthaburi Province,

Pedon
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unin

=l

JMIATLYDI JUNYIT LATATIA ﬁﬁuﬁﬂqﬂﬁmmmmﬂué’uﬁuaaa eNGRHEERT
AMalaveslsendling Imﬁﬁuﬁﬂgﬂ 199,977 15 1Wuiluilvuanan 190,788 19 nandn
solsvasggniandn 1l 2560 fo 775 Alandu (147,804 ¢f) Fufindunirosay 51
YoauanAnlungnIaiNuLT (kehakaset.com Yududu 23 Turau 2561) HananT
dutuiideanlulfiundeneensenuaglinatios msazavermsluduiadun
nslinananluddaluiannniu Sadudnuusuniveslsing (afinsuazans, 2547)
msdamssgemslussosenuieldnandniinandnnsatunnudesnisvesaaiaialy
uazAnIUszing aenndeafuuloutsinuns 4.0 Munsnaimihnisudn InwnInses
nsvanugmLgaLaLysaiveshu dwiduiufensiengitudiolinauihud
s1mesdmiuiivanndesdiods Tuwlaslinadiduuzdilinudegafuuu (0-20
wuALIRT) WeUseiuuTinusne1ns (alins uazaz, 2547) winsuszidunig
gnuanysalvesfunasnuindaauAdudsududuiotu mszsilinsuanudn
yosiu nuUinasInevnsdsediiiluiu raensudlansruiunsiinudiduius
AUsINDIMITNY ﬁuﬁmé’ﬂﬁﬂgﬂﬂﬂ@maﬁwiﬂ%’wﬁ launduandunan 8uneiiles
naznuthslutinadu nmsfnuaniuzaugauauysaivesiulgniinanasnuiiige
fiu enagelinnsdanissinemslumuiinaludminduny3seegluungiionnie
usguanou uardunnan Tomnyaubely fuiufadlafinumaniuzvessineims
wagautiuaUssmsvesiulgndinaludmindunys

ad =
2n13ANEN
I~ dy e 1 o o LY o =) [
Weniiundnwiluamudenaludivandunar  dunelles  uazdnnousy
FJIATUNYT MR 9 @ 1EAUAIENTEUBNIIEAY WUITUAY Anwiduguine)
GURFSTRR D! LLazLﬁuéhashqaumﬂLwiaz%uauéuamﬂﬁmau (18U, 2542) UAI9819AY
URSIAlUNTY  UaLarTourIUREINTIIWIN 2 Tadwns dhdiunsountuszunsely
Baseilunealiinig lawnnsuannssaevesruineyniafy nedsluiun  (Gee
and Bauder, 1986) wazduunduliefu (Soil Survey Laboratory Staff, 1992)
UfAzendu (pH) (g8031, 2556) wasnisiiluivesdiu (Electrical conductivity-EC)
(Rhoades, 1996) duv3ieing (Organic Matter) (International Institute of Tropical
Agriculture, 1979) Weoanea5ariduusyleutl (Available Phosphorus) 1ng3S Bray | (@
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1151, 2556) fnsfiwaniudey (Exchangeable Bases : K, Mg ,Ca and Na) WwagA1119
wanwWaesuuanlossy (Cation Exchange Capacity : CEC pH 7.0) 1ng38 Centrifuge
and Decantation %slda15azane IN Ammonium acetate pH 7.0 (IN NH;OAc pH
7.0) Wuthenatn wdandudsfiuge ethyl alcohol witerdnueslanioslesou
duAu uaanafunIvaTazaty 10% sodiumchloride acidified (10% NaCl acid.)
diolafivenlaudeslonou  (NH,) eonwwaziilUinsizim  CEC  laenisnau
(International Institute of Tropical Agriculture,1979) f\gaﬁ’l(ﬁgﬂizf\;mﬂﬁaﬁ@iﬁ
(Extractable cationic micronutrients : Fe, Mn, Cu, Zn) egnsana
Diethylenetriaminepentaacetic acid wWaUu 0.005 N pH 7.3 (0.005 N DTPA pH
7.3) dhdeyadildanmsinuilunirauin waznsieseiluesufiing anUsuidiu
anugauanysaivesiy Taeldinusiinasgiuge-sin vesriieneimaniivediunes
nsuaLNTiAY (2535) (Table appendix A)

NanIsANEILAazITAl
L% dl I~ = I o o = =

auaneiunsalfiny egluwndineuzvin 91w 3 fineu (e 1, 2, 3)
LaZLUARUANAUNGT 81tn8kIeY 31U 6 finau (Waeu 4 01 fineu 9) lagegluvauiwn
VDIYARUYLNT (WAu 1 uag 2) yaruields (ineu 3 uay 4) Yadue (ineu 5 uay
6) LLazsqmﬁuﬁmmsJ (Waau 7, 8 uag 9) (Soil Survey Division, 1977)

FUPIUINYIFUIULALNITHINNTTINLVDIVUINBYAIARY NAADUTNMUINTT
osmtnanauduluy Ap-AB-Bt 38 Ap-Bt unuisvua Lazllufudnaiuinueives
nsuALITAY (2535) dupeiuiiusuasuindmiugaduiinarsinemisuazlisin
Ny ATAUle Neou 1 wag 2 AUUUAUINIAITULIN LazduIn1anmILTNNIN AU
1 a qoj ’o" I~ I a ! = = a = a
anvduIna Uisasennaed luAuTIumwieIvunsty ffumiervunsiy fineu 3
war 4 Wuiustumilonvunsie Ausiumilen wasiuniel Auvudiiniasenivdes
£ a 1 a 9°/ a = I a 1 a a 96’ ¥
W Auansduinakaz g Weeu 5 uag 6 LuAuTIUUlyIVLNTIY @UImIauuIn
LaZAMUNTULINEMSUAUUY drufua1sdiinnaseniidssiardin Tutuznineu 7,
8 way 9 WuRusuwmiounseuts fusiu wardusiumde) Auvudiimadulay
din drufuasdiiaiasenmdesiazdivng Ujaseduluauiuvesniineulunsa
JULsN fensadnties (pHf 4.0-6.5 dwsudufuuu uag 4.5-6.5 dmSutuRUE9)
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N1SUINNTENLVBVUIABUNIAGU (Figure 1) wudteunAvuInfunileIves
ynfineufintusmauin wansdanszuiunisindeudhsoymearuinauniena
Avay (%gu Bt: clay illuviation %3® lessivage) (Buol, et al., 2011) Wnou 4 ﬁa‘qmﬂ
yuraRumiegaiign sesaunldunfinou 9 Tuvnsiineuvuvesiinou 8 loyna
yuRumileaiiian duvimadnulufinouduliuansisiuinnin uasnuifineu
1,3, 6 uay 7 wansmladseiilesnelunthdnmiu

auUAnAiusUszns (Figure 2)

UAse AU (pH) (Fig. 2A) n1swannszatevesAUjaserduluauiu (pHf) 3
wategUuuu lawn lusndnsfunnninaaeanindndu (Weew 4, 6, 7 wag 9) ity
AIUAINANTINOUNANIVBINTNFAAY LaIanaIIINANLALsiuNINTn (Haow 1)
Fuduuuiigandiimlutufua Geou 2, 3, 5 uay 8)

1/55?5/7%777”@&775/1% (pHw fuai = 1:5) Wiudusuenudn @eeu 1, 3, 4,
7 uay 9) finau 7 fiAn pHw gaiian (5.0-5.7) dufineudulisnsfiuanniin (4.50-5.48)
Turnueiifinou 2, 5, 6 uay 8 A1 pHw anasmNANEN Tuiuuuremniineudunse
foanndansadn (pHw ogfluiide 4.59 - 537) duduiudadunsadanniensatiy
nans (pHw eglufide 4.53 - 5.71) UAsenduiinsoansazarslnunaifounaslse
iy 1 ueduea (pHk Au: 1N KCL = 1:5) snd1 pHw venlinsuisseagvdvesiu
Mduau Jendunanleaaua1lile (Weil and Brady, 2017) wagn13HaNNTzLN1Y
auAniafiutu (Reou 1, 2 uay 6) anasnuAudn (Rnou 5 uar 8) uavll
AefuEntnnasnauEn (fineu 3, 4 uaz 7)

nnilwitesmsaratei (EC funi = 1:5) (Fig. 2A) vesnfinouiiaigean
fitufuuy wavanawunudn duiuuuiien EC aglufidy 57-463 s cm  luvmed
Fufuaraieeglufids 26.1-156 ps cm’ Gamneanuindfealildiunndens
Mnasinveshiu mafusngnluwadvhlinsszazanefinduliun dealduan
lovouiifuvalufuiudsiivunas nshlwihvesarsazarefussaulude
wsindeinuludusinduassznounaslsd 3o dan vesuanlossudiiuiva
(Weil and Brady, 2017)

ounsging (OM) AmsWaam/ammUm/iJmu (Avail. P) (Fig. 2B) dun3uing
aﬂiummemmmnmmmﬂ (fufuuu 0.83-7.49% ua umumq 0.19-4.84% ) finau 8
f3unisinggaiian Tuvausitiinou 2 f5un3einganiian eaedaiiduusslovid
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a Y a IS S A a L4 =
Aavthfuvesiineu 2, 3, 5, 6 uay 8 HUTuAERNNuaziklTNanaIANAILEN
Usganad 50 lufuns nasntudinaiivuiainfuegiuiulade uansiulas
= 1+ v o 1a Y ) U [
wiandinslddeneanasadnuiuuin warldindetuluiiaiuuaunseiidineanssa
&) o A Y v Aa = v @ A « A a
avaududuunnineuvuvemthingy ewnneanesadusntlindeunlusiu
(Weil and Brady, 2017) d@uiineu 1 udindwtinduarineanesaniduuselovdunn
= '1 1 Y1 1+ U o a é{ lﬂ' ! v
09 249 mg kg LLmLﬁ“flulﬂlmmﬂiIaQSWaﬁWaiaaﬂuauuwwmamfaLﬂmumalmmuuﬂ
U b4 G i U a "]. ¢ 1
aavziulannUsinainulussduanudn 10-30 wufwns Giles 2.67 mg kg Fay
Tunauaifisinunn lusagivieanesanduusslomivesduiuanandnning dwlvgjey
Tuinauisndadrunans enciuiineu 4 uay 7 Ndnaglunaeiniuin dufe lagsssuyis
Y a =~ P v A g LN ¢ o = 1 o
PNNTFUIUNTATAY niineulneaneTaniluusslevdaglunaeinuinisreuds
a3 uidvznavesnsianmsauriliveanesan dulsslovinnuluneuuuvewmige
Auiuduegruiiulidn nasnnudnnuiniineu ¢ Iveavesanilulszlevimign
sosaunlannfineu 9, 3, 5 uaz 7 d@wfineu 6, 2, 8 waz 1 ndufuniveanesaas
ni1fineuiinanud1aiy uana1naziiuiinisuannszaenIunIudnedsn il
Aoudsaenndeiiuduvseing nsiAuivearesandudsslevigunn ovviilviy
Anlias1e lneanzdinzdlaein iverananiennisuindinedla widfuaziyas
Manameguininy Fdnvasiuiinuldunnlufulanliinaniany fusenvesszme
Ine (g8057 wazay, 2547)
waruaniudeuld (Exch Bases : Ca, Mg, K, Na) (Fig. 2C) vaeniinausglu
NATIANNNTIIYUALULLAETUANE N UNNGIR entiuduAuuurasineu 5 Nineglu
nauaiuunans inliwasawveavanuanivagulasglunamisinunauliaig Giuuy
1oa o -1
0.254-6.375 cmol(+) kg, Aiua1 0.126-3.246 cmol(+) kg ) wazlumauuuvanni
a a A ! 1 =3 Y IS A cl' vYa A !
aoudivsuaanInulunsuaegaiulade waageuiiwandsuladivsuiaunid
= = v = [ ! 1 A = [ = a A Ve a
wanuaniUdsulasindududnivg luvaeilnunadeuiulafosiwaniuaeuland
USinamunn eniuiineu 4 Muunil@euiiwaniudeuladusinuaaian luvugndg
Aou 1 wag 2 Tlnuvaleniuaniudeulamian Jainaindunounisyised fiunnig
aa ] P . + + a A &
wilAinudnuanidu monovalent cations (K, Na') azagvngluansunsuniniilu
. . 2 2 g ' |
divalent cations (Ca”", Mg ") (Thomas, 1996) LaAIIINADY 1 WAZ 2 UIRSNIUNT
aanediunniinuluiineudy NMskannszreauANdnveLUaiLanilasulaves
nniineudenndeiudunieingdmsuneuuuvemihdanuwazidulusueuyninsuin
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a = ] [ 1 ¥ U Aa . <] Y a IS d‘
Autntlead1niunoualsvesntianay (Fig. 20) vinlviinau 4 Tuasiuvesiuai
wanwasuldgsfigansziioyniavuafundeuniniian luvasiinoududadufiu
Wavunans Ysunaeynievuafumdedldsisiuannidn wiiinow 5, 7 wag 9 &
Usnaugenininuluiineududniles 1ine1nn1siian pHw ainda

AIIuanUaguayleau (CEC pH 7.0) (Fig. 2D) agluinasideudiewnfiegs
o v & a -1 o = 1 v ° v & a !
dMsUTUAUUU (5.08-23.94 cmol(+) kg ) kaEANIABUUNGITMITUTUAUATN (3.76-

-1y A a1 a =1 - a a = =

16.55 cmol(+) kg ) WAdY 4 UAILATISNUGILUDIINNDUNIATUINAUNULIUINNER
lurauefineu 8 1dunseTngas A1linsenidegenuluaie wideuninvuinsiu
wiflgaazlduninAniu nsuannszatenuANudnvesrniAT s iilinsgenadoaiu
a a v 1 =2 = &) a =] =
dunieingrasnyianudn (ineu 8) Lulumusunirvuinfumies (inew 1, 2
way 9) wazpeuvuvewmihdaAudulunudunieing diunsuasaenndesiueunia
yunAumies (inew 3 83 7) (Fig. 2D) Amnuguanidsunanlossuiaisiiiile
WisuiisuiuuSnaeyainsuwiaaumies iululddusfundeafinulufumend
I3 Aa 1 = o v v Y a ‘:4'
Junaniisivszrauiey Jsedunanlessuladesnulusie luwagiienniafdunnyn
nszUIUMsYEarateiinlauin N1sRsegiunnIuAlegulsinliwsAumiden
Anduduniniifiuszgauties (Schaetzl and Thompson, 2015) ag1elsfinu wuin

a a 4{' ~ a Y} a a Y I A
AuguanidgunanlessuiirigwinidisiUssuiisuiuuanuanifsuld uanaini
Uszgauvedwshunileanazdifaduavlossuidunsagngaduuinniuanlosaud
Juua (Weil and Brady, 2017)

98579 UsrauIniiusug (Cationic micronutrients: Fe, Mn, Cu, Zn) (Fig. 2E)
FuAnuLiUIETigauazanawmuaudn wiunniineulaediulngdmanuinnii
wuenfla daneduazneawas auadu eniufineu ¢ Muuesnidalivsunaaaindumén

a { Y a o I ¢ = -1, 6 =
Usinainulutunuuudneglunaigdisasunn (win: 14.1-284 mg kg ) Au1nGiaas
= o = -1 -1 °
110 (uantla wazdinegd: 0.49-33.5 mg Mn kg waz 0.23-8.19 mg Zn kg ) Lazen
=3 -1 1 3 a ! L b‘é =
Q9NN (MDIWAS 0.39-9.57 mg kg )mmummaagiummemmmﬂmqaum (wan
o -1 -1, 6 =
wazdinzd: 0.32-58.9 mg Fe kg waz 0.07-17.60 mg Zn kg ) Amundaliunang
-1 ° = -1
(wusndld: 0.04-9.22 mg kg ) WAZAIUINAIEY (MBUAY : 0.05-1.75 mg kg ') lhag
unTe TN iBvIENa0g191NABN1THINNTENLMUAIUENVDIYAT MR

71



i!;

N1UTLYANIVINNTILAUYIA IAMBEST AN 3 I EST
The 3" National Conference on Informatics, Agriculture, Management, mmmeuulnmu
Business Administration, Engineering, Science and Technology KMITL
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ANUNITHINNTEINEVDIVUINORNIAAY LastanizauniavuIndumiles Ysuiu
woanlo¥adiJulszloviinuluduiudrs anuquaniudsuuanlessu wazivad
wanaeuld luvagiinnsladesidvinasgramndeumnamoanledaiiduusslomnia
nulunouvuventdnau uaﬂfﬂ1ﬂ‘ﬂu@uw%‘afmaﬁﬁ%w%wamﬁgavﬂaam%’aﬁﬁu
Usglowl wafiuaniudeuld amnuquanidsuuevlessy nasnaugasinyszquan

dleusziliunugauaysaivesiunanusivesnsuimunfiay wuifineu 8
(¥aRutuae) finnuganauysaivesfiuiunarsmasantindndu luvusifinou 2

q
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Table appendix A. Criteria for soil fertility status of Thailand.

Ratin
Content ) : . .
Very low Low Slightly low | Moderate | Slightly high| High Very high
% OM <0.5 0.5-1.0 1.0-1.5 1.5-2.5 2.5-3.5 3.5-4.5 >4.5
CEC <3.0 3.0-5.0 5-10 10-15 15-20 20-30 > 30
- Exch Ca <20 2-5 5-10 10-20 > 20
on
. | Exch Mg <03 | 0310 1-3 3-8 >8
Té Exch K <02 | 0.2-03 0.3-0.6 0.6-1.2 1.2
v Exch Na <01 0.1-0.3 0.3-0.7 0.7-2.0 >2
Sum Bases <26 2.6-6.6 6.6-14.3 143-31.2 | >31.2
Avail. P <3 36 6-10 10-15 15-25 25-45 > 45
o Fe 0-5 5-10 11-16 17-25 > 25
- Mn 0-4 5-8 9-12 13-30 > 30
= Cu <0.3 0.3-0.8 0.9-1.2 1.3-2.5 >25
Zn <0.5 0.5-1 1-3 3-6 >6
Source : modified from Land Development Department (1992, in Thai)
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Figure 1. Distributions with depth of the soil particles of the studied soils
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Figure 2. Distributions with depth of the chemical properties of the studied soils.
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Figure 2. (Continued).

76



v . )
N15USEYUIVINTTIZAUYIA IAMBEST A9 3 h
d i i i IO MMIHIEST

The 3 National Conference on Informatics, Agriculture, Management, 2018
24-25 MRY
Business Administration, Engineering, Science and Technology KMITL

pH Om Exch.Base CEC & Clay Fe & Mn
3 o 3 4 | 0 0 40 o 10 20
0 . o
1]
20 ¥ . 20
- = ® = 40
E
c = 0 - 60
G = B0 a0
T B - 100
a S - 120
40 | | A =n C p Mo E
160 - 160
- o 2 4 o 2 4
EC Avail. P Sum Bases & OM Cu & Zn
pH oM Exch.Base CEC & Clay Fe & Mn
] 1 2
0
m———
20 | “
a0 -
v E o =
c = -
(=] & BD =u
I —
o 120 =
140 -
lﬁl:l - C » D
W00 200
EC Avail. P Sum Bases B OM Cu&Zn
—a—pHi  —e—pHw(1:5) o iP mCa mAg MK mH #— CEC pH 7.0 —e— Clay =h=Fy =8=Nn
e 4 = a
#— pHK|1:5) —8—EC(1:5) vl . —8—Sum Bawes —8—OM o=y ——7n

Figure 2. (Continued).
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Figure 2. (Continued).

Remark: 1) Units of analytical items are as follow-: uS cm-1: EC; % : OM & Clay, mg kg-1 : Available phosphorus & Cationic
micronutrients (Fe, Mn, Cu, Zn); cmol,, kg-1 : CEC, Exch Bases & Sum Bases

2) Profile developments and locations of the studied soils are as follow-: Pedon 1 Ap1-Ap2-AB1-AB2-Bt1-Bt2-Bt3-Bt4-Bt5-2Bt6-
2Bt7-2Bt8-2Bt9, location 12° 36’ 53.2” N, 102° 14’ 00.0” E; Pedon 2 Ap1-Ap2-AB-Bt1-Bt2-Bt3-Btd-Bt5, location 12° 36’ 43.6” N, 102° 13’
58.8” E; Pedon 3 Ap-Bt1-Bt2-Bt3-2Bt4-3Bt5-3Bt6-4Bt7-4Bt8-4Bt9, location 12° 36’ 29.3” N, 102° 13’ 51.4” E; Pedon 4 Ap-Bt1-Bt2-Bt3-Btd-
Bt5-Bt6-Bt7-Bt8, location 12° 36’ 30.0” N, 102° 10’ 23.3” E; Pedon 5 Ap-Bt1-Bt2-Bt3-Btd-Bt5-BC1-BC2, location 12° 48’ 28.3” N, 101°
49’ 42.9” E, Pedon 6 Ap1-Ap2-Bt1-Bt2-Bt3-Btd-2Bt5-3Bt6-3Bt7-4Bt8-4Bt9, location 12° 36’ 12.2” N, 102° 09’ 36.0” E; Pedon 7 Ap-Bt1-
Bt3-Btd-Bt5-2Bt6-3Bt7-3Bt8-3Bt9, location 12° 36’ 20.5” N, 102° 09’ 58.2” E; Pedon 8 Ap-AB-Bt1-Bt2-Bt3-Btd-Bt5, location 12° 48’ 28.3”
N, 101° 49’ 42.9” E; Pedon 9 Ap-Bt1-Bt2-Bt3-Btd-Bt5-Bt6-Bt7, location 12° 35’ 41.7” N, 102° 10’ 07.7” E
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Sala Quality Improvement with Calcium and Boron Fertilizer

U3 Wugduanassa’, welion Ryenadun’ was yas yguuas®
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unAnga

nsAnwnavesiaunaiBeauazluseuiiiidenmuniwazay (Salacca zalacca) li5uann
Usziflununmnadzazsiudunsiiuiegsiusasiegdluasas udildyulalaluviduag 3-5
Alansu TusgfuAlinsevitiu ndsantu sununimeassuuuduluufenauysal (RCBD)
Usgnoude 5 ssunaaes 6 51 léun 1) s3umuau 2) TaBudumsiu 3) lagudumafuuagin
Wuwaadeuraalsinima 4) Tddudunfusiuiudanunaadeunaslsauasiusouniama wag
5) davunaaifeunaslsiuaglusouniana ladududuas 3 Alandu Budaviuueraldounaslsd
it 29 leazawSufinna uazdavunn 2 dUnni Suau 6 adsRadedu nsdanuaundaun
1é#1wguad (solubor) 8w 0.25% e wiUsuiliugunnsaazandoduganismnaes

nounastaudivesiudulnguansnedalidedfgneada - enviudsinadunseing
woavleda uunilioy wagveuns luvagiinnuduiuvessiglulasiau wusmila warlusoulu
luagasuanssedalitudAymeada wavsimemisurinnia (lulasiau Weoanesa Inunaduy
wazueaiden) Tulvazazilenududuininszduiinefissionnudesnsesiiv waazazUndil
e 19.3-03.3% veswandnanun wagliunndnemneadd efuganismnaes wul fuaavas
Unf 69.9-94.3% sfuildurafeunay/violusouiinaazaunfunnensegafituddymsadni
fumuen wagdiuil 2 faunfunndian dufenislduraideuuay/viensaawy B 1Judn
LmewﬁﬂumsU%’Uﬂmmmwazas
ARy AN mEEae Juuradey Yoluseu 519e1mse

Abstract
An examine effect of calcium and boron application on sala (Salacca zalacca)
quality, initially, fruit quality was evaluated together with soils and leaf were sampled.
Then dolimitic limestone was applied in rate of 3-5 kilograms/plant, depending on soil
properties. After that the experimental design was conducted in randomized complete
block design (RCBD) which consisted of 5 treatments 6 replications. There were 1)

control, 2) soil gypsum, 3) soil gypsum and foliar calcium chloride, 4) soil gypsum and
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foliar calcium chloride and boron 0.25% and 5) foliar calcium chloride and boron. The
gypsum treatments, 3 kilograms gypsum was applied. Six times were done every two
weeks since fruit setting for 2% calcium chloride spraying. In the first three times of foliar
application, 0.25% of solubor was sprayed together with calcium chloride. On harvesting
time, sala fruits were sampled for quality checking.

Before experiment, soil properties illustrated significantly differed, in most,
excepted for organic matter, phosphorus, magnesium and copper. Whereas the leaf
contents of nitrogen, manganese and boron had significantly differed. The contents of
leaf macronutrients (N, P, K and Ca) were lower than the sufficient levels. The normal
fruits ranged from 19.3-43.3% of yield and non-significant among treatments was
observed. At the end of the experiment, the normal fruits were 66.9-94.3% which the
calcium and/or boron application treatments had significantly differed from the control
treatment. Whilst treatment 2 had the highest normal fruits. It could be said that
application of calcium and/or boron foliar was one kind of methods to improve sala
quality

Keywords: Sala quality, calcium fertilizer, boron fertilizer, plant nutrients

uni

azaz (Salacca zalacca) \uiiwluanaszififianuddymarsugia Ugnunnlunia
nzfueen ludrausnvesnisugn nandailldisiageieilaniuaznin 200 um (@@uauain
nunanslasnse) femeiigailosilfnunsnsveeiuiiugn uasiiuuiinadeiiellduanas
1t widlosanaarudnunisliteignies Suinlvinunmuewanananase rann wud
91n159gu Wi lkduiidosnisvesnain wazsamanananasesnaun annsAnuidesdy
193 57.03.45051 Ilsau (USnwulumsdiud) wud1 maneuaadeuiidiuiiliiine s
gu shiluazay wuReduiinululinavindu 1wy 81115 blossom end rot Tuumaly waz
91715 bitter pit luioth¥a (Mortvedt and Cox, 1985) Tavisoinaitiouilunatsan (253dien
uazading, 2549) Sse1msvagy Wadluazaznumnudsandsdunnynlutieiiddaiauina
wnaideudusigiedouiililudulaeiBnisinalufut (mass flow) (Foth and Ellis, 1997;
Havlin et al., 2005) ffwfinisaettion wu luanmilenmafinnutugavdodunn weaideud
wndouiiingsuazazliion aﬂmLmaLezjsJ;JLUuﬁ'mmlumaauw’Lum (Havlin et al., 2005) v
Tduresfifimdanasydivln wu ludeu visdwiiivieddei (xylem) don Ly naldsy
wradeatiosatlusn

519 58nvianiefifiunuiniieatesiuainuanysaivesnalaun Tuseu 1lesain
Tuseuendasfuaruuisusivesiaisa (pollen tube) Wa¥NIHANYBIALDBUNAT UBNIINGY
fFalunuminrdesiunnuudsuswosniaugad fviivieluseusindigunseaiinunifing (Peryea,
1994; Weir and Cresswell, 1995) pmsraLAadBuLarTuseuAnaSusniiuineen LaEE16)
faoandouildtoslufivmioudy
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aanyiusenvesszinalneidufuiugiaiaifiduanyn silinisvrazaisvesuan
Tospuiiidusns (sruvauna@on) uaslusewinlaunn dwalipudunsauniu Saflanauduly
Idgeiifinasldsuneadouuariusouliifivsne msufulgadudiielifiuradonfnduldans
35 wu nmslayurdeldiudy dunafiuueadeuliduasasuasnanzasiu shldinslamaiu
Laznsdenuiinalaensadlonaditivuindn drunistmluseuanunsasirléiamsiuasniea
ag9lsfnn Ssldfeuddeuniniifnenieafudninavesnislduaaidon uazluseu Lile
Ufuussnunnnananazay ey SainwiFest lneitagusvasdifiofinuisnislduasdndna
voamslduwnaidenarluseulunisusulssnunnnandnazas

snsAnE

nsveasdluguazazvosnunsnsluaimuandunan sunewdes damindunys 1u
audiimasiyivlsesiuararrouiahianeussilanmgivssmereudaudou vl
dielviiaruiuuUsvasiunasduazaslioniian ludesiuldidonduavay 50 fu iudoesiu
TsEAUANNEN 0-20 IWURALAT 9NTOUNTINLVBsATALYINL 11U 4 9/F YTy
Hu 1 fheg ifusedluazazyniu nefuanlugesiegnssnatsvesisluil 10 Gumsly
fndiufiudndunduiil) d1eay 3 Tu idmenssnanseaUssana 6 @1 Wehluimszilu
vestRns  Fuilunisiinsisinuuassmernsluluasaziiiehlussnounindenduasasii
#l9lunIsmmaee Usenausig IiATErin1swInnszaNeu0duuIneyn ARy waztilenu Taeds
LUiUn (Gee and Bauder, 1986; (Soil Survey Laboratory Staff, 1992) A1Ufizenau (pH) tneld
Samdnszrineiusioth wasiudeansaraelnunadeueaslsd aaududy 1 N Wiy 1:1 ud
5’mmﬂﬁﬁ§mﬁué’wm§'aq pH meter nsilwivesansazatefu (Electrical Conductivity; EC)
Tnelddnsdnseninafusionh whiu 1:1 wirfadn EC fewedes EC meter (afingn, 2549)
514‘1/1‘%8"5{51::1 1ne35 Walkley-Black Titration (International Institute of Tropical Agriculture,
1979) Weanesariduusslovil (Available phosphorus) Tne33 Bray I (@3ns1, 2549) wafiae
19 (Exchangeable Bases: Ca, Mg, K) Ingnsannaumigaisazats 1 N NH,0AC pH 7.0 La2in
dafiataldluTamusinamadiadals  Taeldiades Inductively Coupled Plasma Optical
Emission Spectrophotometer (ICP-OES) ndanntiu &iusae Ethyl alcohol titedns NH,
dufu whataRuseasazats 10% NaCl acidified thasiadalslundumaeuglunis
LLaﬂLﬂgﬁJuﬂizﬁ!U’Jﬂ (Cation Exchange Capacity, CEC pH 7.0) ¥@3fu 3a519luiu (Fe Mn Cu
uaz Cu ¢ne5 DTPA pH 7.3 (@iing1, 2549) udnhasiadaldluiamuunngasigluiu) neld
A3 Inductively Coupled Plasma Optical Emission Spectrophotometer (ICP-OES) Tusau
Tnemsafnseindou uasinmsimusmaluseulaensiiiiiedseds curcumin wdatade

spectrophotometer AINENIARY 550 nm (Keren, 1996)
MsrTRvlszneusedneilulasouiamun  Tngdessegafivdionsa  H,S0,
i Monmgll 380 ssrwaldoa aula udndumnusinalasiaufmeds microkjeldahl lawnsn
afinaulasense H,S0, nouanuuduLtuey (@fingn, 2549) AUAATIEA P, K, Ca, Mg, Fe,
Mn, Cu, Zn uaz B lnen1sgegdalseds Dry ashing ﬁqm‘mqﬁ 550 perwaldua Wuan 5
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Tl wiamnduiudildluazaedas 1 N HCL wdaihlUlinnsfmuSinausnemdenios
Inductively Coupled Plasma Optical Emission Spectrophotometer (ICP-OES) (Allan, 1971)

ndrntu Benduavas 30 du Al deneinuuasfieilndiAssiuiian Wenausunis
VnaBY MavuA 5 GT']%’U 6 o waglalayulalalusl [CaMg(COs),) Iﬁﬁummaaqwﬂﬁuﬁtﬁaﬂiﬁ Tu
M3 3-5 nn./au suuaaﬂumamiw pH, Ca uay Mg Tudu LLavmauaqmﬂiaUuU?mm 2
wou lalAused19Ry mnawumunaumiwﬂaaq Wiothundmsemanmzaudimaniivin
FFnseildnanuuddiedy venani daldfunaazazislonsueigiuiies fuaz 1 nzany
Tnoidonnzaneiiauysaifianuesdiu thuunzidon eldnnuaimnandn (Usamaund way
waliiUn@ Aevheguuagiie) fellunandnagaziouunimaaas

NIIINUAUNITNAADY TLNUNITNAADILUYU RCBD Usznoume 5 f15un1snaasy 6
g1 ¢l (1) ssuauAn (control) (2) TdBUTY (CaSO4.2H,0) mehiu 8n31 3 Alansusedu (3) 1d
UduN9AU 9951 3 Dlansusesu + danukealeunaalsa (CaCl,.2H,0) ANUINTY 2% 14
wa (4) Tagudunnanu 9ms1 3 Alansudenu + aanuuAadeumastsa (CaCl,.2H,0) ANMLTNTY
2% uwagluseu (solubor) ANUWNTU  0.25% MawWa daz (5) Aanulpalduunaslsn
(CaCl,.2H,0) ANsUatY 2% wazlusou (solubor) AMILUNTY 0.25% NN9KE

nsdemiutlomdluBumendsaenuiu Tnedaviunn 2 §Uai SaviuueaiFounaslsd 6
ass uardaiulusou B3 admfeutunsanruueaiounaslse 3 Adusn

donaazazasuigiiufen unaiunzden edeamnmaandn (UTunawaund
uaznavhyULazie) dedailunandnazazudeinismaass

N5AATIEdRYaNIeEnA ﬁﬁagaﬁlﬁmﬂmwmaamﬁmeﬁwaammﬂﬁfﬂﬂﬂmm
SPSS wagtUspulisuanukana1slagltnisne ANOVA (Analysis of variance)

Han1sANYILaIRTTAl
Puauazasfilunsdifnuiduiudeven  Toynavunansowiuiian  (57.3-71.19%)
Tuvaeifoymavuaiunionfios 12.7-24.8% viliuuynduduiusmvummeg sndiuiies
UnFuTeIiuNIMAResd 1 (Aaua) winiu Adufusumioume dedmnduvesusay
ffumsvaaesmAaienUi1 miuniseaeil 1 fideRusziBuaiian Ao WuRusumile
Uuns (Sand 60.1%, Clay 20.6% wae Silt 19.3%) drusiunisnaassdu Jufusiulunse
(Sand 61.6-67.7%, Clay 14.9-17.6% waz Silt 17.3-20.7%) ogulsinunisiieunirvuinmu
wilevemniiunmaeasdiuandnstusntn ilieuquaniudsuuevlossufsduiiusasn
wnfvaynavwnAumileliunndeiunieeda (Table 1)

audAmaaiivesiu  (Table 1)  audfimueivesiuiliunndensadd  loun
duveing Arwquanasuuavlosou wgam%’aﬁﬁuﬂivh%ﬂ LLmﬁL%smLLavmaQLLmﬁaﬁmlﬁ
Imamﬂimmaﬂuwaa 2.30- 273% 9.62-10.9 cmol (+) kg, 1196-1518 mg kg, 36.4-57.0
mg kg ey 2.61-3.94 mg kg AR muammﬁuamwLLmﬂmqamquuamﬂ@mqaam
(P<0.05) l#url UFR3EAY (pH Au 11 = 1:1) Taesin3untmeansd 3 (dBudusamiunsdany
CaCly) fiAn pH 1pdemiian (4.53) Tuvaizfishiumsnaaesil 1 fie pH RABgeian (5.39) dwu
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msunsveaadit 4 Qddudusiufunsdanu CaCl, was B) uaz 5 @Ay CaCl, waz B) A1 pH
waglilsnatuaniin (4.79 uag 4.75 amdd) wazsdunsneasi 2 Ad8udy) Sen pH 1ade
Wiy 4.87 arnstirlninvesansazaneiu £C (u : 1) = 1:1) Fasnsunisvnaesd 1,448y 5
fiAn EC lalumnsinafuannidn (224, 215 uag 203,5 cm’ aud1sy) daushiunmsvieaedil 2 way
3 @l EC gandhiwuiiunmsvaassiinarndisiu A EC Alilssdusnniuiu (381-385
uS cm’1) e EC detnavarlildsusunseananuduvesiu Tnunadeuiianald ssuns
maaqw 3 fUsnalnunadeudiifian (93.9 mg kg’ )Iusummmiumimaaw 1 g
‘ma@ (140 mg kg ) sosaauléun ms‘umimaaw 2 (121 mg kg Y dusfunsnnaed 4 way
5 laiumnsinefiu (112 wag 110 mg kg, Mudiy) uradeuiiainld fdnvazmiloulnumaden
fannld Aeluvaeiidisunsveaedi 1 ﬁﬂ‘%mmqﬂﬁqm (970 mg kg) sesasnldun f3uns
ARl 2 (826 me kg ) @udsunsnaaesdl 3, 4 waz 5 liwanenady (550, 597 uag 567
me kg, AIUETL) mﬁnﬁaﬁ'ﬂlﬁ'ﬁﬂ%mmagﬂuﬁﬁa 75.3-122 me kg ?fﬁmﬁuﬁmﬁﬂqq 1y
Mfunsmaaesil 3 SUSnaivangsiian Tuvaeiisifunismaassil 1 SUSuasiiiian wuended
afald sndelunans Aoagluiidy 2.49-5.85 mg ke Tnessumsveaasil 3 SUsuauuanild
iilan Tuvaiziidifunismeaesit 1 fSinugsiian denzdanalddaluszduunats (1.61-
378 me kg lagssunisnaaesdl 3 ﬁﬂ%mwﬁl”]ﬁqm Turueiissunsvaaesd 1 HUTUuE
fian Tuseudiatnld fUsuaegluiidy 0.28-0.57 mg ke Fedminmoudnasn (Peryae, 1994) Ing
Mfumsmaassil 1 SUnadian Tuvazdidhiunmsmaaesd 2 fusinugsian

it fuazarluasiidunsdAnwiduiudovunan fanmidunsnda lidiaaw
Fomedlosnundy Suvdsimgegluseiutunans mnuglumsuandsunanlessusm sz
woaeSamduuselovigann Uhnumings Usnauea@ouuiunansdegs  wunii@enuay
uaniaeglusziumsuiunans dulnunaden newns dnzduazluseusglussiuuunan

arududuvessigemnsluluazas  (Table  2)  fusnssegsilifodfamaana
(P<0.05) A lulnsiau (N) wasniila (Mn) waglusou (B) laeluavazarndiunmaassil 3
frnududures N 11nfign (1.85%) waziiisswosiornudesnisvesiiy drusfunismaassdue
fusmnallulasiuiniiAmnsgy Wuieddu B fMifunismeaesit 3 feududusniiae
(16.3 me kg ) wiflanuidudures Mn G‘i’wﬁlqm (225 mg ke') FeaaandastuAdinszinudisnsu
mMsvaaesil 3 TS Mn Tufiutfosdigaiduiu (Table 1) Iummuﬁﬁw%’umwmaaqﬁ 4 1Ay
dadues Mn geflan (438 me kg') wazganiiAmnsgIu MneanisAnwleiuves sAaTa
fins1 golsmn (Uinwiduniseduda) SausuaneT n.a. 2544 Wm']LUuiﬂlﬂaqmmuavavavLﬂm
onsidufiwvosssnila Wesnndedduainauliauysaifidndu Mn/Fe ge (Uszanm 42)
uazdadin Fe/Mn i (<0.05) Tuvasdianuauysaiiidndiu Mn/Fe f1 (Uszanal 3-8) wazdndou
Fe/Mn g¢ (Useanm 0.3) FadlaiSeudisusutoyadndiusmemsluluasazvoansfinuadsdl
(Table 3) qwifiuin ynsdunsvaaesiidndIu Mn/Fe s (4.24-10.2) uazdndiu Fe/Mn g
(0.11-055) Fsthudedinandululifosmnniiagnuifaemadufivues Mn Tumuazasdadu
nsdiAnuAsl
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Table 1. audfiniuaiivessiulanazas
Tr pH EC oM CEC p K Ca Mg Fe Mn Cu Zn B texture
Huah, 1:1) %) | crmol (+) kg (me ke')
1 5.3% 2243 2.30 10.4 1495 140c 970b 57.0 75.3a 5.85b 261 3.78c 0.28a SCL
2 4.87a 381b 2.73 10.9 1382 121bc 826ab 50.8 110bc | 4.17b 3.88 2.62ab 0.57d SL
3 4.53a 385b 2.43 9.62 1196 93.9a 550a 36.4 122c 2.49a 3.27 1.61a 0.43bc SL
a4 4.79%a 215a 2.38 10.2 1518 112ab 597a 44.2 84.2a 5.06b 3.62 3.38bc 0.37ab SL
5 4.75a 203a 2.64 10.8 1500 110ab 567a 40.1 96.2ab | 4.44db 3.94 2.58ab 0.54cd SL
Mean 4.87 282 2.50 10.4 1418 115 702 a5.7 97.6 4.40 3.46 2.79 0.44 SL
P<0.05 * * * * % * % %

Means followed by a common letter are not significantly different at 5% level by DMRT.
Tr 1 = Control

Tr 2 = Soil Ca application

Tr 3 = Soil Ca and Ca spray

Tr 4 = Soil Ca and Ca + B spray

Tr 5 = Ca + B spray
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Table 2. AnuiutuvessmemMIshuluasas

Tr N p K Ca Mg Fe Mn Cu Zn B
(%) (mg kg )

1 1.57a  0.13 0.67 0.33 0.11 88.2 292abc 2.17 12.0 11.7a

2 1.57a  0.12 0.60 0.32 0.13 65.1 260ab 2.22 12.2 13.8ab

3 1.85b  0.14 055 0.36 0.15 58.9 225a 2.16 164 16.3b

4 1.69ab  0.12 0.58 0.37 0.13 42.0 434c 2.41 14.5 12.6a

5 1.62a 012 057 0.35 0.14 73.5 396bc 2.15 129  13.1a
Mean 1.66 0.13 059 034 0.13 65.54 321 222 13.6 13.5
P<0.05 * * *

ARSI >1.8 013 >0.65 >0.45 0.22-0.28 40-100  40-300 15-30

Table 3. @@ Mn/Fe wag Fe/Mn Tuluayay

Tr Mn/Fe Fe/Mn
1= Control 5.48 0.55
2= Soil Ca application 4.45 0.26
3= Soil Ca and Ca spray 4.24 0.28
4= Soil Ca and Ca + B spray 10.2 0.11
5= Ca + B spray 7.63 0.17

dumnuituturessinonsdugluluazas liflenaunndiennsada o P uay Zn 3
U'%mmmﬂﬁqmiuﬁﬁ'mW'imaaﬂ‘ﬁ' 3 (0.14% waz 16.4 mg kg auaisu) wandufiewhdu
Feafiendieneivesianssnieglutiifiemodernusioamsvesiis @i K wuind
angluifunisvanesd 1 wiiuiiddeglutadunnsgiu (0.67%) Tuwasiiviinu Ca uag
Mg TuynsunsveaesiiFnmnindunnsgiu (0.32-0.37% uaz 0.11-0.15% AudIfy) usans
T feldsusmueaiouuazuuniidenlsifioms  Jasmmuaadouiinaddnsonnnm
Handn dauduna Fe Tuluazaviimegludianasgiuluynisunismeaass (42-88.2 mg k')

o fuazaridunsaifinudeutisdisgemsimnirseduiiieme  Tnslanzsg
VANALSINDMSIRY kA N, P, K, Ca waz Mg mﬂé’%’umammﬂﬂLﬁmwaﬁmﬁﬁmwu
JULSINAFBAMNNYBINAG AL

AMATWYBINAEZAZ (Table 4) WelUFsuiTisugunmuesHaRzaraINMSIAUNAKAANDY
MInPRBIaTTSINITAReY WUt manApazazneunsvaaesmanURuakaslsiTay
uanssynaRRlunnmunImaaes TneUSinamaundfiies 19.3-43.3% (8A8 36.4%) ves
wandnvavin luvnziifinasiinnie 50.7-80.7% (0fy 63.6%) nsfinanmvemanARron
naaosiUiinamamgeiy erafnnnmsiluazazresniiunasesiinnududures Ca din
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AanAsgIu (0.32-0.35%) fivddlésu Ca hiisawe udilleBunsvaasuazinisliifuns
Naaeewinge  viliuTunanaunflaziamuanssiuegslidedAgnisads (P<0.05) 5219
f3umuen (T1) Audfumsmaaesduilduraidon wag/violuseu lagdfunsmaassil 1
(muA) wukaunftlesiian (69.9%) wagnunasuniian (30.1%) luvagidiunsmaassil 2
wuNaUNFINTign (94.3%) wasnunasiesiian (5.72%) WewSouiisuiedidusinatnive
AOUVARBILAZNEMARBINUIY ArsuNsVnaedl 4 TlaBusu (Cas0,.2H,0) amfun1sanmiu
uraiBeuuaslusouinaunfifistusndian (73.6%) sesasunie fiunisneassil 5 (55.3%), 3
(49.8%), 2 (45%) wae 1 (38.4%) AUAIRU sﬁqmﬂ%’a;&a@mmwmamﬁmﬁamﬁu'jﬁ nslduaaidey
way/vidensdeniu B Tiudduazasfudnuummmilslumsuiuussnuniwwandn vioantlym
nsiinnamluazazadle

Table 4. LUSHUNBUAMNNHAKENALALNBULALIAINITNARDY

Tr %HAUNA %HAR
NOUNARADY  YAWAADY  NOUNAADY NAINARDY

1= Control 315 69.9a 68.5 30.1b
2= Soil Ca application 49.3 94.3b 50.7 5.72a
3= Soil Ca and Ca spray 435 93.3b 56.5 6.66a
4= Soil Ca and Ca + B spray 19.3 92.9b 80.7 7.15a
5= Ca + B spray 38.6 93.9b 61.4 6.12a

Mean 36.4 88.9 63.6 111

P<0.05 * *

Means followed by a common letter are not significantly different at 5% level by DMRT.

ayluazdatauauue

nsladesra@ouiazlusoy  ldiwsdunislduradouniuiissegiaien  wisld
Sfumsderiuneadeunazivsounwa Wunnmmilsfiamnsauiulsinuamnaazasld fs
wiiildnnmevdimmaaesTinnasasiaunffistulosndody  88.9%  nifufifies
36.4% vesHarAnun luvaeiinamlnoaisanaunie 11.1% Mndufieedinnds 63.6%

nstddeuma@eumeiuuaznislaniusiuiunislduna@euuas/vselusounima 4
narionuNWKaNAnavarlusTiUREiU A anuiaazaztam dsaziiiuldain Table 4 Fayn
Munmsmaassiildfunaaifounas/mielusewdin  (funmsveassil 2-5) Uinamaunill
uansafuneadi (93-94%) wawdlazasnarifie 6-7% Wiy wisiinuimuatuandisednad
tfuddymsadafuiiumuauililisuunadouuasluseuiu

oghdlsfinny  ilesinmanevaueswedlnadeletuduluognaing - fudfu  Seansd
nsfnwreiondenfuifed
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AUBUAN
UprBUAN ANATEYA ATy 1i1vesatuarasTidooduazarluniamaaesndad
saasging gilsau AlvdUEnu anuiulazdeiausuuzlunsiaudeyariinseinuuas
fiw FvenUgiiing Alviaueyiasigigunsailunisiiasizifunazily uagams
weluladnisinuns aondumaluladnszeomndiinumnsaianseds Adaassauuszanally
msviteadsdl

LONEIIB9B

I350PN WAAUVDY waralingn 9ilsaw. 2549, BnsnaveAaltuLazluTausanmnNinn.
1 MEMmERsINERs. 37(6) (WLAw) : 577-580.

gin31 Jalsaw. 2549. tonansuseneumsiseunsaeuIvIATIeRAuLAL Y. n1AIYUTIIneT
AzALElaEN1sNYAS andumalulagnszaeindnIaummsaInnssds. ngaNne.
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anuzANNANaNYIRlvasAukazatutuvassinemisiululdug
3NaULi IMInYaNT
Soil Fertility Status and Nutrient Concentrations of Oil Palm Leaf

of Pathio District, Chumphon Province

nunws uniuawsd wsfion Ayenadun’ waz w3 swWugduanissas’
Kanokporn Manantapongl*, Pornthiwa Kanyawongha1 and Naree Phanchindawan’
‘antuwaluladnszaounddrnammsaansyls ngamme 10520
Zaomiumeluladwszaeundudanmmsaianszss I nungumslunsgaudng Jmiaguws
1King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520
: King Mongkut’s Institute of Technology Ladkrabang, Prince of Chumphon Campus
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UNANED

mﬁﬁﬂmummmﬂsvmﬂmaﬂi L@Juamuummaﬂmmmsuaaﬂw,l,aummsumu
ﬁuaammmmﬂu‘ivﬂwammﬂu Auageng unevsia Yamdaguns Fadufunsesiu
Freg AU URSeRUATLEN 0-20 2. samumumaamﬂummﬁmmgm WU 40 AU
NANTSANY U mﬂgﬂ3mmqmumummmmﬂmm@mma'm (pH, A = 1:1) aaiuwaa
4.44-589 Ml wesansazanefu (EC, Au: m =1:1) mmmmuuﬂiﬁa (132-1,225 S cm’ )
mﬁmmauwsmmmmﬂmﬂmﬂ (102-259 g kg )%qmaﬂuﬁumaUWaaWaiam Huuselewnidi
gaunn (de. 54 269 mg kg )IWLW]E!L‘UEJJJLLa”LLiJﬂuLGU efiar mlmml,:u aeUAuLAaLTeN (54.87-
2483 mg K kg 22. 02 116 mg Mg kg WAy 64.86-599 mg Ca kg mmmm) Lig ﬂmaﬂmlmmmﬂ
(57.43-135 mg kg ) EquwwmeuaLLavwaaLmeaﬂmlmmmﬂmaqzmﬂ (1.89-150 mg Mn kg'
e 0.22-4.36 mg Cu kg mummu) mumﬂwammﬂmmmﬂ (0.53-11.50 mg kg ) A
lfumJmmmmmmﬂuiumamumu WU Lﬂumumaumuuw Gunsdlfnedaduenud
“UNENDINT” Tnefrmauditueg EJSUENLmaLﬁUsmmfmuwwaﬂusmmmmﬁm “WoLNEN”
Lk mimmmuimmwm (0.33-1.33%) Iwumwwma ﬂLLa“Lmeuamm WHAWPTFIUNOLNE
(62.99-265 mg kg ey 286-1,092 mg kg AW U) mummaummﬂmammmﬁmwamEN
(1.40-2.25% N, 0.09-0.15% P, 0.47-1.06% K, 0.02- 0.11% Mg, 0.64-8.28 mg Cu kg ey 8.21-
1843 mgZnkg) )
ANEIATY: ANEANANYINVDIAY AIULTNTUYDITIRRIMITHY  Urdudniu

M IYUNS
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Abstract

This study aimed at determining soil fertility status and nutrient
concentrations of oil palm leaf in Saphli Sub district, Pathio District, Chumphon
Province. Soil had loamy sand texture. Soil composite samples were collected
at the depth of 0-20 cm together with leaf sampling following the standard
methods (total 40 samples). The results illustrated that soils had very strongly
to moderately acid with pH (soil:water = 1:1) of 4.44-5.89. High variability of the
electrical conductivity (EC, soil:water = 1:1) was detectable (132-1,225 uS cm_l).
The organic matter ranged from low to moderate (10.2-25.9 ¢ kgil). Contrarily,
the available phosphorus was very high at 46.54-269 mg kg—l. The extractable
potassium and magnesium somewhat lowed comparing with the calcium
(54.87-248 mg K kg, 22.02-116 me Mg kg and 64.86-599 mg Ca kg ,
respectively). Extractable iron was very high (57.43-135 mg kg_l), whilst very low
to very high for manganese and copper (1.89-150 mg kg and 0.22-4.36 mg kg,
respectively) and low to very high for zinc (0.53-11.50 mg kg_l). For leaf nutrient
concentrations, this orchard could be identified as “nutrient deficiency”
orchard. Only calcium content was in an adequate range of plant growth (0.33-
1.33%), whilst iron and manganese were higher than adequate ranges (62.99-
265 mg I<g—l and 286-1,092 mg kg_l, respectively) whereas the other elements
were lower than adequate ranges (1.40-2.25% N, 0.09-0.15% P, 0.47-1.06% K
and 0.02-0.11% Mg).
Keywords: Soil fertility, Oil palm, Plant nutrient concentrations,

Chumphon Province

unu

Uiy Ol palm) Wunilslufinasugiafiddyvestszmelng 14
Usgloydmahuiasughonazgnamnssy mLUuwwawumLmumiwuﬂﬁzmamluia
fLga Wuwmmvaumesmmmuimﬁuaqmauumuﬂa %waﬂamamumvwaamam
19 Tudaninseees Junus wagnsia duniala-laedaninanse Umwuwﬂaﬂmwam
509893 lALA mmmamw&smu uazdminyuns (nsududsunsinuns, 2560) Td
W.A. 2559 ﬁmmmmwmwwﬂaﬂﬂmmumu 961,350 15 Immu‘lwmmuwawaﬂ
IN¥ASNIS8E0Y Tanan 2,120,665 fiu (10 2,498 Alansussels) JsanasanTneou
wiihilae 360 Alansusiols (@INuLATEEAINITNEYAT, 2560) Lwaiumamamagiu
FEAURAL LNEAINIAITNITTANITENIMTOE19QNABY NMTIATIERRULAzigTuIEA
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V]?{WIUﬂ"I{LVIﬂWLLuU‘UWLﬂEJ'Jﬂ‘UﬂWi’i]ﬂﬂ?ﬁﬁ?mﬁﬂﬁ’lﬂﬂﬁ?ﬂﬂﬁaﬂuqmu wazgauliinangng
N FUMEASEY L‘W’e)L‘LJ‘LJLL‘U’]‘VINI‘LJH’WQ(ﬂﬂ’]iﬁ’]Gl’e)?%’]ﬂﬂﬁ’)ﬂﬂ’]ﬁﬂﬂ’musuaﬂLﬂ‘l?}{?’]iﬂﬂ‘u
GNWJ@%ZLI‘W? ﬁ]\‘iﬁ‘tﬂ,‘ﬂﬂﬂ‘l?%’]?{ﬂ’m‘“ﬂ’l’maﬂuﬁMUim%@ﬂﬂuLLﬁ“F"l’J’WﬁJL?JSJGU‘UGEJENS’]WE]’]‘VI’W
1u1umauu'mu L‘WE]ﬂ'ﬁ’ﬂ(ﬂﬂ'ﬁﬁ'maTVi”liaEJNL‘VTlI’] GEY IﬂﬂlﬂLﬁ@ﬂWU‘Wﬂﬂ‘H’] LU‘UE‘VJU
Uwamaamwsmiwaaﬂua’nﬂaﬂzm ’{N‘VT’JWQJJ‘WS

A/N5ANY

LaaﬂLLUaaUaﬂmamumuﬁummwsﬂiiwaaaduLsummuaavwa gLnaUyin
JMIAYUNT maﬂivmm 7 U fhilodt 25 1 mwmﬂmwmmui@meamawwau
Anduduysyi ﬂﬁwmsﬁmmmimumu ladenn 3 hou Immaﬂﬂumqmau
wwgu-guiey lagldgns 13-13-21 9w 3 0N B wdsandu 12 Ju ldde
Thuvades (0-0-60) 1 nn. /61 1aﬂasu1ﬂ‘da” 1 oy SnsrduazUszana 15-20 Alandy
wagldluseulas 1 afaduientu Tngldseulaudu duas 1 Foulds (Ussuna 15-20
nsu) 3

MTIATERAY WueteRufissduaudn 0-20 wuwnsandulidudngiu
PfuFunuvesau s1uu 40 du lnaiiu 4 ANNNTIFA LmeamaﬂmmﬂuLﬂwm
fegemusn thsegeiunisliuislusy uawassouriunznss 2 Saduns W
wlﬁlmmﬁwvmgmmﬂu (pH) waznisunlnwesarsazaisdiu (EQ) Ineludnsidiu
seInaRualinny 11 (@les1, 2555) aummm‘lmmﬁ Loss on ignition (LOI)
(Jones, Jr., 2001) wgamiamﬂuﬂiﬂwu (Available Phosphorus ) Tneldiinenarn
Bray |l Sapdeipsos spectrophotometer ALNIAAY 882 WILULLAS m’m‘waﬂmim
(Extractable bases : K, Ca, Mg, Na) ELSUUWEJ']ﬁﬂG] IN NH,OAc pH 7.0 LLavﬂamwaﬂm
19 (Extractable micronutrients : Fe, Mn, Cu, Zn) Tnelduherarn 0.005N DTPA pH
7.3 l§¥ndewpsos Atomic absorption spectrophotometer (@ins1, 2555) 1A
amiﬂ“wléﬂ,ﬂﬂiumummammmm‘ummu (Table Appendix A)

ATIATIZVINY mumamﬂumamumumﬂmuwLﬂumammuimmammwm
(Mills and Jones, 1996) annmsludi 17 waziivlugesnssnanswemslu s1uau 8 Tu
3pH Imamuwav 4 Tu dndutanouazlauluie iulamezdiunandueniUssunm 6
%) L“UWHEJNW‘EJUUWLL@ mﬁuumﬂamﬂ,m ¥970 uﬂlﬂawammm 70 paAwaLfea 1Dy
1281 48-72 mim Fuhwinuiuazunazidon mlmmemﬂimmluimwwwm
Tudia Imasaamammamiﬂmmu wazilundu (kiedahl method) d@uU3uaEe
oMsTiwe U IMLe desiiednsiivdiensnaosuia (Double acid, Nitric acid
Perchloric acid = 4:1) uaausuusumsidu 50 ml. Frethndu dluSameududu
volnunaldey waaldey wuniiPe loRey Wan wianita nesuwne ey dangd
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(K, Ca, Mg, Na, Fe, Mn, Cu uag Zn) é’aam%a Atomic absorption
spectrophotometer (g8ns1, 2555) LLa"”JLﬂi’]“MmWNLGUNGUWUENW@ﬁWE]iﬁIUWGU’JﬁVI’]
1mﬂ@amamia~ma Molybdate Vanadate W indheiades spectrophotometer i
mmm’mau 420 wiluuns (@lns7, 2555) Wisuieuanudutuvessineimsiuly
maumuunummmmu (Mills and Jones Jr., 1996)

NANTFANEN
fumuhduihiuifnuiduiuiulunnme Yszneudeeumeamansedosay 77-
81 aun1AvwIAnIIeLlssesas 16-20 wagaynmavwinfumileddosas 3-5

auURauUIeUsENs (Table 1) wudn Wudunsadntisdiunans dAUfisen
Auiiageth (pHw, fudh = 1:1) agluiide 4.44-5.89 (nAy 4.88+0.27) AN19I
Ifiwesansazaeiu (EC, Auth = 1:1) agluiidy 131.5-2125  lulas@ud/vu.
(1080 318.6+366.6 lulastund/an.) waiadnldilmeglufide 11.83-473.4 un/nn.
(108 35.72+90.88 wn./nn. dasglunasion) Usinadunieingluiuetlufidy 10.2-
26.0 n./nn. (ads 16.0+4.1 n/nn. Sneglunasiuiunany) Tnsfurdninsudio 5 fu
fiBuvseinggenin 20 n/nn veavleadiduussloveglunamigunn @ide 4654
_ 268.8 un/nn., Way 121.5455.77 n./nn.) dauiwLmm%smﬁaﬁmié’agﬂumm%ﬂm
nana(lads 81.8+32.48 un./nn., Wiy 54.87-247.6 un./nn.) LmaL%wﬁaﬁm"Lﬁag”Lu
fify 64.86-599.0 1n./nn. (19w 184.9+108.6 un./nn. dnegluinasisnunn) Tuvaed
wuniiBeitadnoglunmsion (@ds 56.16+20.23 un./nn., fidy 22.02-115.5 1n./An.)
LLaﬂmﬁauﬁaﬁdé’agﬂummsﬁﬁ"’]mﬂ (mAw 35.72+90.88 wn./nn., Wde 11.83-473.3
un/nn)  @nasmemsiiadaldlufiu wui waniadnldeginarigann (ade
87.44+20.97 un./nn., Wey 57.43-135.2 un./nn.) Lmeﬁaﬁaﬁ’ﬂlé’a&ﬂuﬂé’a 1.89-
149.6 un./nn. (@Y 15.85+26.74 un./nn. dnegluinasigs) nesuasiiatalaiuiu
oglufids 0.22-4.36 wn/nn. (1wds 1.37+0.98 un/nn. egluinmsigs) wavUsanm
danvanarnlalufiueglufids 053-11.50 un/nn. (WA 2.41+1.86 un/nn. Tneglu
NAITUIUNGT)

anudutuvassmawnstulutidainirgu (Table 2) nwud1 smewnIudn
(lulnsiau eaesa Inunaide) wﬂﬁmﬁmmLﬁﬁwﬁuﬁmdﬁzﬁummgm “WoLies”

lnsanudntuvessmlulasiauegluiduiosas  1.396- 2.252 (Way  1.867+0.178)
WaaWaiammfmLsumuaaiuwaaiaaav 0.089-0.151 (1ady 0.123+0.014) wayALl

93



i:;

N1UTLYANIVINNTILAUYIA IAMBEST AN 3 I
The 3" National Conference on Informatics, Agriculture, Management, mmme(nlnmu
Business Administration, Engineering, Science and Technology KMITL

wmmaﬂwLmaL%ua&ﬂuwaaiaEJa‘v 0.471-1.057 (Laaasaaav 0.703+0.126) @7u
517 1M1550- uL‘WENLmaLsziammuuwmmwmuaalumammmmu “WoLiNes”
(Laaa 0.689+0.217, NdvSouay 0.344-1.128) Iusum“mLLs,muLszjsmmmﬁvmummﬁm
‘WE]L‘W&N (Laaaiaaav 0.059+0.023, Wassouay 0.023-0.107) a’mamaﬁmmmmiﬂu
maumuu ‘W‘U’J’l AU TR LUANLAY LLmmuammmﬁmmm%mwaLWmaem
110 (Wian Laas;l 117.2+60.83 un./nn., ey 62.98- 265.3 un./nn., Wlsn1d : Laas
480 4+142.3 un./nn., Wy 285.8-1 092 un /NN.) @IUNDILAILAEFINLENANUTLT
mmwmmﬁmwamaa (NDWLAY : \Ay 3.476+1.421 un./nn., Wede 8.208-18.43 un./
nn.)

Table 1. Some chemical properties of oil palm-growing soil.

pHwW EC oM P K Ca Mg Na Fe Mn Cu Zn

n =40 (1:1) pscm’ gke ( me kg )
Mean 4.88 318.6 16.60 1215 81.83 184.9 56.16 3572 87.44 15.85 1371 2414
Min 4.44 1315 10.24 46.54 5487 64.86 22.02 11.83 57.43 1.894 0.217 0.529
Max 5.89 2125 2596 268.8 2476 599.0 1155 4734 135.2 149.6 4.360 11.50
SD 0.27 366.7 4.119 55.77 3248 108.6 20.23 90.88 2097 26.74 0.981 1.857

Table 2. Total nutrient concentration of oil palm leaf

Dried wt N P K Ca Mg Fe Mn Cu Zn
n =40 @ ( % ) ¢ mg kg )
Mean 6.367 1.867 0.123 0.703 0.689 0.059 117.2 480.4 3476 1231
Min 3.920 1.396 0.089 0471 0.344 0.023 62.98 285.8 0.643 8.208
Max 9.540 2.252 0.151 1.057 1.128 0.107 2653 1092 8.284 18.43
SD 1.350 0.178 0.014 0.126 0.217 0.023 60.83 1423 1.421 2.229
Average Range* 2.5-28 0.15-0.2 1.0-1.3 0.6-1.0 0.24-050  50-80 80-200 5-8 20-45

Note* : Mills and Jone, Jr (1996)

ﬁwmmmwaﬂmafmmmiuiuﬂwamumuwLﬂuﬂimﬁﬂm flanududusingn
'ﬁzé’ummgm ‘Woles” Lﬂuawwuléﬂ,umuuﬂammmuﬁuaqmwmmawaaa‘tuwum
Suvesnaldsie (Dyyuz wazAMy,  2560) muﬂaﬂmamumwLUuﬂimﬁﬂw’m
WaavxlasawLﬂuﬂiﬂaﬁnuasﬂmﬂm%amm utrududursseanadalulul gy
ﬂaummwmﬂummwmm%mmwuwamm mmmawmmmmuuaﬂwmmw
e liigE Lﬁziu awmuuuuwumulﬂ HosninunsnsinvesaummisUas
Hudsesn uonandaududuve dnuna@euuazuundidesluluddusinina

94



i!;

N1UTLYANIVINNTILAUYIA IAMBEST AN 3 I
The 3" National Conference on Informatics, Agriculture, Management, mmmeuulnmu
Business Administration, Engineering, Science and Technology KMITL

UINTFIUNBLIEY 1uﬁumvwm’mLsuwuwuaqLmaL%amaaiusuaaﬂwuwmsﬁ’luwaLwaq \An
mnmummaLszjsjwaﬂmlmmL@Jamaumimmamama zuuniligey vilinvgald
IWLmaLszjsmLLavLLmuL%mlmuaa Luaqmﬂmamﬁmut,ﬂuﬂgﬂﬂwaﬂu (Havlin, et al.,
2005) Tuluvrduinsfuiiaududuvesndnuay ZUUIN1Hag9anINYI9AININTFIU
NOLNE mﬂmﬂmwmumuammmmmuﬂmwﬂfmmamLa unmiadiasnldlufiug
USunaugeunn ﬁ’]ﬁiUﬁ\‘iﬂ”ﬁLLa‘”V@\‘iLL@Q:LI@'J']@JLGU:LI“U‘UGHﬂ’J’]ﬂ’]ZJ’]G]i%’mWE)LWEN WIMRIA
mi‘i/lﬂ‘uuﬁ\‘iﬂ“aWaﬂﬂléﬂ,Uﬁ”ﬂUUWUﬂm\iﬂi“ﬂaUﬂ‘UﬂJ‘WE)ﬁ‘V\JEJia%LUUUS”IEJGUuﬁQNWﬂ
mﬂwwsﬁlmmmﬁa@misnaaﬂvalmLuaamﬂmaaaﬁmmﬂuﬂgﬁjﬂwaﬂu aﬂmaaﬁmm
ﬁﬂmiumuﬂLUuﬂgﬂﬂwmaﬂumaa (Havlin, et al., 2005) @iy Asndmdnuazuueniia
fatalalufudiusuamn Javhlviigaaldnauasliesas (Havlin, et al., 2005)

GFLY
muwmumauumum%mﬂmLUuﬂsmmmmmmuﬂmq fBunseTnadeutne

q

TneilneavesafiIulssloviogluinamigann Inunadouuay LLmuL%ﬂmﬁaﬂmWag
Tunausin wraiBsuilasalasiamnn-udidofsufinumaSuuszuniideudasn
1] ammmamawaﬂmlﬁiumum maﬂwaﬂmlmﬂumm%mmn wusnfanas
‘mqmeaﬂmlﬂadumm%mWWﬂmaqmn mﬂvamﬂmlmasfl,ummsmﬂmﬂmﬂ A4
Lsumusuaqﬁmmmﬂuiu WU mmmmumamaaLmaL%mmwuummadumam
mmmuwmwmmeiwimLmuimmmaammu Turazfivanuay guuan1adifngs
NI19ANATFIUNBLTE ﬂ’J‘IJﬁW]EJUG]’]ﬂ')’]‘l]’Nﬁ’]ﬂJ’Wﬁﬁ’]uWEJLWEN LWEJﬂ’ﬁﬁ]@]ﬂ’]iﬁ"lG]
mmi‘wmmvau mwmﬂiLmGuaamumaumﬂaﬂuimialw Tagldluusuiu 3-5
AlanSuranu Lwaaﬂsvﬂumﬂgﬂiawamu (pH) waztaeiiwpadouwazuuniden
Taunauae uaﬂmﬂul,ﬂwmﬂimﬂaﬂsjluimmuiwmmu Imammﬂaauiﬂi%ﬂamia
(46-0-0) Tudnsn 3 ﬂIﬁﬂiN@@@Hi?NﬂU‘UULmJVILﬁEJI‘ﬁu@@iWLmJ LLaJLaUEJIWLmaLGUEm
(0-0-60) Iuammaqmﬁmm 3 Alandusiedy wazarsuanidssmsmeUdy

Uglu aﬂmmﬂawmumu LW’eﬂ'Vﬁ'Wﬂ‘W“Uﬁ’]ﬂﬂﬁﬂﬂﬂiﬂjwaﬁwaiﬁlﬂﬂﬂﬂﬂu

LONE1TD9DY
NIUARATNAITINYAT. 2560  L1D9LARN http://www.doa.go.th/fcri/index.php?
option=com_content&view=article&id=1 1 &ltemid=27 [dU AU e 25
funay 2661]
g3 §IlsAu. 2555 LaNansUsENaUNISEEUNTaRN IYIATIBRAULATY A1AIY
Ugiinen aazimalulagnisinuns andumaluladnszaaunanannummig
a1ansEds Ngamne.
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d1nawATEERINISNYAS. 2560 WEalean http://www.oae.go.th/palm.html
[Fududle 26 funpu 2661]

”z:mm J9gdny Wi ﬂﬁJEJ’Nﬂ‘VI’] LLﬂu‘L!ﬁ]i ‘UﬂJLL‘Uﬁx‘I 2560 ammmmammumm
VDIRULAY ﬂ’ﬂllLSUEJGUU‘UEN'ﬁ'WI’e]WWWﬂUELUUWaJJU’]lIUUaﬂ‘UWU@W\‘ULLﬂaQHﬂi’QQ
lugnetveu Famdarimas.  nisUseguivinsfunasouiewd pdaii 5.
Wi 268-273.
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Table appendix A. Criteria for soil fertility evaluation of Thailand together with

the numbers of oil palm tree which soil properties were classified in each

rating.
Criteria
Extremely acid Vert strongly acid  Strongly acid  Moderately acid  Slighty acid
pHa (1:1) <45 4.5-5.0 5.6-6.0 6.1-6.5
Plant no. 1 34 2
Non - saline Slightly saline  Moderately saline Strong saline /ery strong saline
EC” (1:1) pS cm 0-1200 1300-2400 2500-4700 4800-9400 > 9500
Plant no. 38 1
Very low Low Slightly low Medium Moderately High High Very high
OM (g kg't) < 5.0 5.0-10 15-25 25-35 35-45 > 45
Plant no. 2
Avail.P (mg kg'i) < 3.0 3-6 ’ 10-15 15-25 25-45 > 45
Plant no. 40
K (mg kg") <30 30-60 60-90 90-120 > 120
Plant no. 4 29 5 2
Ca (mg kg'i) < 400 400-1000 1000-2000 2000-4000 > 4000
Plant no. 38 2
Mg (mg kg ) <36 36-120 120-360 360-960 > 960
Plant no. 5 35
Na (mg kg™ <23 23-69 69-161 161-460 > 460
Plant no. 38 1 1
Fe’ (mg kg <50 5-10 11-16 17-25 > 25
Plant no. 40
Mn® (mg kg <4.0 4-8 9.0-12 13-30 > 30
Plant no. 7 16 8 5 4
cu’ (mg k) <03 0.3-0.8 0.9-1.2 1.3-2.5 >25
Plant no. 3 11 11 10 5
Zn® (mg ke <0.5 0.5-1.0 1.1-3.0 3.1-6.0 > 6.0
I 4 28 7 1

Source: Modified from Land Development Department (1992) and * = Jone, Jr (2001)

9r1



msﬂzssquw'm'lismum'm IAMBEST A39n 3 I In BEST
The 3~ National Conference on Informatics, Agriculture, Management, T PRORCE O PN

Business Administration, Engineering, Science and Technology KMITL

navaInInaunuutsiudusndedlsutlsdrandesseniuiiosgsuns
faAMAIWTINTEU
Effect of Cassava Flour Substitution with Surin Local Germinate Brown

Rice Flour on Qualities of Crisp Rice

¢ @

fmaasal ufana* aigudas aaiaun afwins ansuuieAing Siuns dammasfians
waz A3y auuiing
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AEINeImansLarinalulad umIne1desvagaiuns Jwminasuns
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* Corresponding author: p_kaewkool@yahoo.com

unfnge

MAdeiiTaguszasiifionunsldutinndosenfiudowduns 3 ae
Wug Ae wlvimndesenideinie udsinndesendndla waskletnnaswenioy
uzdunanawnuwdadudvenddlun1sndnd1iin3eu 1ng11uHuN1IMAAB L UUEY
anysalluudon (Randomized Complete Block Design: RCBD) dndwmaasu 2 &
yaans 3 uden (wilinndoweniudlesgiund 3 aeviug  uwlafudends whiy
10 : 90 wag 20 : 80) lfgnsuaninet 6 gns WerhlUussidiunamaUszaméudauas
mufinelavesvesiuilaa nuin Srunseugnsiilinisseniuanniign Ae gnsil 1
Foandrunanserninandetnndsssenideanssiuuteiudvgngds Tudnsdiu
WU 10 ¢ 90 uenanidamuindinisunngnsiiviinaasniuieglugag 0.74 -
1.16 Taansusia 100 n3Y wazilnan1nnagaunsdoglunaeiunnsgrunand iy
YBIUNNTYY (UNTY.107/2554)
Frdndny: SrunFeu dnfiudossiung ulldnndessen
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Abstract

The objective of this research was to study the use of Surin local
germinated brown rice flour (3 varieties; Paka-Umpoul rice, Neiy-Kang rice, and
Mali-Dang rice) to substitute cassava flour in crisp rice. The experimental design
was randomized complete block design (RCBD) with 2 treatments and 3 blocks
(Surin local germinated brown rice flour 3 varieties: cassava flour is 10: 90 and
20: 80), which had 6 formulas. The sensory and satisfaction evaluation of all 6
crisp rice formulas was tested by consumers. The results showed that crisp rice
was made by germinated brown Neiy-Kang rice flour: cassava flour was 10: 90
(formula 1) had the highest score of overall acceptance. In addition, it was also
found that crisp rice all formulas contained GABA in the range of 0.74 to 1.16
me/ 100 ¢ and the microbial quality was followed a community standard of
crisp rice. (TCS.107/2554)

Keywords: Crisp rice, Surin local rice, Germinate brow rice flour

uni
trnseudafuemmsneianieifeniuusen dunaundnuesiiainioy
Aoudafuduevds Wethunauduiagaudlid ndu sa 1y ndurds ndudan agsils
ihdulsenudeiy withindevesdundnSaeidldsuaudeusn udamueinis
Ingunisvesdninievdsditos dagtuiuilaeldloguainuintu vinlkiniside
fngRudunaunudinlsenoundnuesiinisu wu msldnnsidnatmirdunauny
wlaudende (R3u0a aaaun LLavﬁmwmai WAINa,  2554) N15LEYEATINLIAS

(%
v

naunuuwdaiudiuenas (anansn msu 2515) MU aN0UEUDIAIIUABINITVD
fuslnalngdngiuiitumewnuiuasduingAviifinudmislnsuinisguagmite
1uwamu

$19nd0938n (Germinated brown rice) #® T1Ind8TNIUNTZUIUATINE
sonanusonsanidhetuuasdianAivnaennafinty ngianeasniun (GABA) Wi
nsnwnuu-oxTuda7i5n (gamma-aminobutylic acid) Fedinuddalunisvidii
Juansdeuszam wasnuinvsinaaisniuiludnndsaseniiuinnindindssunias

15 11 (Moongngarm, A. 8y Saetung, N., 2010) M9n1sunngtingnsniuinilagsnen
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Tsanieafuszuulszamenss vanelse wu lsadnnina lsnueulivdu Tsaaudn Hu
AU ATUNT 2AAY wazAe (2555) WUl G1veNNsd 111v1InenuEd 105 wagd1n
wilsrhiiunsnzaeniuinnainfud 1 arsnedfiuea uazansniunfiadu 1-4
Wi WuiReaiu Ssinsal uiana wagane (2555) wuii dnitwdiossiuns 3 ane
g Ao rudlsands damesngauns uaztiunignda edariunszuunsing
sonudn fandnvazmaainieamiia fasunun-lelssueauararsmuniuiu 1-
4 i iy

NnANana s Fideidadiuauddyvesnislivssleviaindn
fudlosadund Weiiuarumainaievemandugt Windamiuausalunisuussy
duyasdmtusiudediansautstutuinaeiugiassgiafoniniuusg
Huutleinndowen dfurmideifednmnavonimaunuutisudsndaioutls
fndeseniiudiosgiuninequnmdinniey Milifoduaduliiuaudmilsiua

[

PIUINAN N

ABnsAne
1. MswIeuingau
1.1 mawdsuudldinndeseniiuiflosaiuns wisunuizves fmansal ui

0a uazamy (2555). Tasnmiidnndesiiudossiuns 3 aewug fe d1undoudss-
e Anndesumsda uardndesurauns urih 12 $alus thaniwizaen 36 dalus
LazvgAmMNendENIaINtfigamndl 60 asrniwaidea latnndessenan annih
f1ndessonanountisiigungil 60 ssmueaidea 24 $3lus fmnutugaredosay 3
- 4 Tasthwidnuriswesiedne ddnndesseneuuisuaieiaiasunsourunzunss
YU 80 mesh screen iuldgsaryanaiufigumaiiveaiievinnismageusely

12 gmﬁyugm Jaunauuanasa Table 1
2. /MY

2.1 MsfinwUinamniidinndoseniudosgiung 3 areiug Ae
tmndeaisinig 1ndesunéda uaztnndemennzduns vunzaunaununil
fudenaslunisudnt1inieu 2 seau fie Segar 10 (Wlatandesen 10 Ny se
wdadiudrUends 90 n3u) way Joway 20 (WUsT13Ind0N 20 nSU sio wdadu
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d1Ugnae 80 n51) Tawnsununisnaaewuuduanysalluuden (Randomized
Complete Block Design: RCBD) lngd@iunanaunsi (Table 2)

Table 1 Basic Crisp rice Formula

Ingredients Gram %
Cassava flour 100 64.44
Wheat flour 15 10.41
Garlic 10 6.94
Pepper 5 3.47
Salt 4 2.77
sugar 10 6.94
warm water - -

Source: Thanongsak Maneerat (2014)

Table 2: Randomized complete block design

Tr Block
b1 b2 b3
trl trl bl trl b2 trl b3
trz2 tr2 bl tr2 b2 tr2 b3
Note: Tr = The amount of Surin local germinated brown rice flour, trl = 10 %,
tr2 =20 %

Block = A variety of Surin local germinated brown rice, bl = Neiy-Kang

rice, b2 = Paka-Umpoul rice, b3 = Mali-Dang rice.

2.2 maweuiindsuudsinndesseniuiiowiung (anansn, 2015)

2.2.1 maway FusulasnsdnnuTinandaiudvsndaazutaing
ndesteniiudiosaiunsnunaed 2 ddumavvesudsagniadiliudnszaesaud
fu niuddlddunaniug adluuadethgu weaududedetu instugdine
mstufuuvisnanem 10 f1 Eushaudnans 1 1
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2.2.2 N3l theuwtwiedelunesiiniigiu Bedudads ddudiien
Tolusa Tnanuszanm 2 dalus videauntutlazanla lidulansinans snasidliu

2.23 maunidu ihifeuutlsgnuniuiigumad 4-5 esrisaioa Wunan
24 Flus tensasiavesudls

2.2.4 3y udlsdrundeundanisuy 24 $alas dnvazuleas udedlsl
Tuuarliude 1Auly sumawmnaduuiuung 9 v 1.5 faduns

2.2.5 eyl thudedaindsuiiviuduusuung 4 snuaniigumgl
35-00 paraLdea Wusrezina 3 alus lidhundeudu

2.2.6 Mavien WtinFeviunenluthifurnufigumgiiai 200 e
waldua 45 unit Mnzunsimandhanieul-an dnldnsunsdliaufiaitu

2.3 MynTwiaunaUsamdniawazauiane lave Ty

nsiiudeyanuninniauszamdudavasainufianalavesddu lnag
nageuduRddndusuag 30 Au EsHiMetheihinseusegsay 1 Tu lunsugd
Y17 NAADUAIUYBUVBIHUIIAA WUU 9 Point Hedonic Scale Scoring Test el

eXp

=1

naaouduinundsuuasliruuuudnvasfinssmuaNian fo @ ndu savd il
GG LLaumﬁﬂJ"U’o‘U LUSEJULV]EJUML%EJLLUU Least Significant Difference (LSD) %
syiueudiesiufesas 95 melusunsuduiagy
2.4 MINATILVAUNINVNUATNIEAIN UALIATIINE
thirinfeuiiunmenuazldfunissenivvesmaasuduuniinegs
Ane fatl Uinalusiu et aslulense i ey Qaunidiaan anudsnng
(AOAC. 2012) MyInUTunaiansnUIELA3es HPLC anidSues (Lee uazAme. 2010)

WAL InAE MI8LASEY Hunter Lab

Han1sANYILaIRNTal

1. iansiesgvinnUszanduiawazanuiianalavesuslaadedninisuainuls
Indoseniuilewiuns

nsnaaeunIUTEamdulawazaUianelaveusinare trunIeuanulds
k4 v dy IS a s v & A v v ] ¥ ¥ v =
P1indessenituiilodasuns 3 aneug fAe P1andeutenie (bl) 1ndesUn1duda
(b2) wazdndeswzaund (b3) vesUTinamsiiuuddnnngesen 2 56U Ao Sevay
10 (tr1) wa 20 (tr2) adan3eu 6 ans nafinn319i 3 Tngnanisussamdudan
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& nau sai uastidoduia uazaruveulneTaudarmuandneiuogaiideddymns
A (p<0.05) fneaeulinmseonsugnsi 1 fMessduasuuumuveulnesI 7.13

Table 3 Sensory analysis of Crisp Rice form Surin Local germinate brow rice flour

Sensory Treatments
scores tribl tr2b1 trib2 tr2b2 trib3 tr2b3

Color* 657°+1.22  643°+142  673°+168  647°+172 53074152  5.20°+1.50
Odor™ 667+1.12  630+1.56  630+1.60  647+131  625+¢180  630+136
Taste™ 697+1.30 583172  627¢156 637170  650¢166  580+151
Texture* 680°+1.13  647°+155  683°+160  643°+1.77  547°+170  580°+1.29
Overall 7134086 587°x1.25  673°+141 663150 667 +150  6137+1.48
acceptability*

Note: a, b, ¢, d = Means in the same row followed by different superscripts

were significantly different (p<0.05)

2. HAMTIATIBRAUAINMINATNILAIN  WALIaTIINET Va1 UNTEUINLTIT

a s

ndestoniiuiosaiuns

N1TIATIBRAUNINNILALNIEAIN UagaTIINe1veat1RnTeUIINLTIT
ndesteniiudiosaiung 3 aeitug Wisuifsumumeiuginiuilael inssonsu
unflan Kan1sANWIFINIT197 4 TnenanTiiAsziaaAINIaLAT MBAm uas
FAneesinuniovanuildinndoseniiuiiossiuni 3 aeiug Afnaaeudaly
nsBausundian Wisuifisutugasiugiu wud $1andeuainudsinindessen
fudlesgiund Fusmnumilulawmsndiint was¥osas 45.3 WsRugsninadsiosas
118 uendnisemuinTunuansniuiluge 0.74 - 1.16 fadniusio 100 nfu fad
AauanTRTIeEIes Snwilsn iy wsSe W (Komatsuzaki et al, 2007) A
L* a* uaz b* i uansnafuegsiifoddyniead (p<0.05) ilosandvesutsdn
ndessenileuuanssiusenlunuaneiusin (5ums uavaae. 2555) Wagnady
Sour AU dinalundndue dawalidvestrnniouduiu waswuin
Uinadunidegluinasinasgiundndusiyuwuimun fe lidu 1x10° Talafse
M9E19 1 N3 (UN%.107/2554)
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Table 4 Composition of Crisp Rice form Surin Local germinate brow rice flour

Composition Treatments
control trib1l trib2 trib3
Chemical composition
Moisture* (%) 240°+0.15  8.02°+0.17  852°+0.11  8.07°+0.14
Protein* (%) 0.77°+0.08  1257+0.04  1.71°+0.05  1.95+0.08
Fat* (%) 25.26°+0.52 37.48°:0.76 34.46°+0.54  31.35°+0.61
Ash™ (%) 1.13£0.06  1.11£0.05  1.25+0.01  1.10+0.05
Carbohydrate* (%) 80.44°+0.16  52.50°+0.19  50.06°+0.14  57.28+0.16
GABA* (mg/ 100g) 0’ 1.05°+0.02  1.16°+0.07  0.74+0.03
Physical composition
Color L* 70.00°40.01  53.45+0.01 52.77°+0.02  50.97°+0.01
a* 8.03°+0.04  067°+0.01  0.77°+0.04  0.56°+0.03
b 212274001  13.95+0.02 15.19°+0.01  8.68°+0.01
Microbiological
composition
Total microorganism 346x10°  1.93x10°  229x10°  1.91x10°
(CFU/9)
Note: a, b, ¢, d = Means in the same row followed by different superscripts

were significantly different (p<0.05)

GELL

=~ o o o v P P X oA A a a

Weanaunuuwdeiudvgndemeudetnindeseniuilosdsunsluusuianun
Fuyhbitnnieuiiileduialinesyllensn wazaneugivilitrunIeulddudu
wegelsAnuTIINSsUINALNULTITINABRNlsIneSesas 10 Inetnriinuta i
AzLUUANNYEUlAETINGRa 7.13+0.86 anunsalinaunuudaiudlendls Snnsdsdl
Usuaarsniunlutae 0.74 - 1.16 Tadndusie 100 nfu JudunisiiuamaInig
TAYUINSARAR N
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AUBUAN
YBUBUAMAIUNUANTNITUNTIIUNINIA (39.)  WAn1satvayunuide
Usgd1t w./.2558

LONEI5D9B

1A 2N way Svsnsal wiga. 2554, rundeuiaiuimatniitu. . 162-
169. Tw N3UTEIBINITUMNING IR VDULAY INGUUANUDIAEY aded 1
“Ioinavt wmsiduuds”s Famau 2554, NNNINYIGBTOULAU INYNUA
WNUDIAY, UUDIAY.

fns1nsal unIna Useeu Seudsees 355usdy Yguasaed Uselnn udlinugelsad
LATYIUIA RAINUIN. 2555, NAVBITLELIAUNIZIBNARYTUIAITNIUT 819
wnan-lelswusauasianssunisiusendinduresinndesseniugiiudios
Janingsuns.u. 313-320. Tu: N13UTEYIVINITYNAMNTTUNYAT F98. ndai
1. 7 flugneu 2555, Anganamnssnens aatunaluladnszaeudnng,
WIRuMIaIANsedy, NTumNLAS.

2ums wdgiu Wsnsal feusssn digg 1W@vnaded uazesu 1Anydu. 2555,
“nsdsuntasusunaansdrfayluinndessen. 1sansinermansinuns.
43(2) (Wiew): 553-556.

anansn ?%”11]. 2015. 919038UNRUavEATINRAL. S189UNTUTEYNIVINITUAE
ThiauenanuMTITesEsuTRuaruIuTR A% 6. 1(6): 513-523.

AUNNUNINITFINNENANNYAAMNTTY. 2554, TIUNTEU. UKNY.107-2554.0n58NT9
AANMNTTY.
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NAYBUAAAUADAMUNINNIU T MU VD INEN A 0wl
fusheadgnusiou
Effect of Gelatin on Sensory Quality of Mulberry Gummy Jelly Product

$e3un$ dnsvacians oAvng meuuigRing ngy asasdng

qvieAng yanduil uaz gn1aR udiiien
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Mulalin and Supawadee Saetiaw'

WIMEFIANEIUNS uauendles unewies Jawinasuns

Surindra Rajabhat University Technology, Nok-Mueang, Mueang District, Surin
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unAnga

fnquirasdvain1sdnwll ieAnwinaresunaaaifudonmuainmis
Uszandudavesndndusituiisadgnudeutaluindiuiuazasaaiau waziile
Anszanamsiauins Unailuedniiemue ueulnlsenfiutommn wagqnas
oyyadasvesnanfusisuiivadgnusiouniuslnaiinnuvoulassiuanndign n153de
thsukunsnaeauuguaLysal Anviviuanaaniiu 5 sedu Aefesar 6 7 8 9
ua 10 Tngihwiin wAnAnusiuilaanngasiinasinduiuazaeaaaudesas 3
NANSANYINIVAGBUAMN NN SEANANRE WU AUz ALYy
$ovaw 8 Ineflnsuuumnuvoududeduta anuBangu sami uazauvoulnesay
gefiametnafidodfayynaafii iy 6.87 6.87 7.07 wag 7.03 awddu (P < 0.05)
wAnSuTiuSieadiusinaauty aslulawmsn Wk uasndn Sovay 42,24 53.85
125 uay 0.67 MuAFU waiiUTinaAniug fuedniomn woulnleeduiomue
LLazqwéﬁma%aﬁmzﬁ%mawﬁéﬁaﬁ‘ﬁ ABTS assay AU 45.33 mg/mL 43.39 g
GAE/L 61.45 mg/L Uag 137.50 mM TEAC AR
Andndy: gnunieu Mufllead wanfu weulvleeniu qrsduoyyadass
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Abstract

The objectives of this study were to study the effect of gelatin on the
sensory quality of mulberry gummy jelly product enriched with vitamin C and
collagen, and to determine nutritional value, total phenolic content, total
anthocyanin content and antioxidant activity of mulberry summy jelly product
that showing the highest score of overall liking. The experimental design was
Completely Randomized Design (CRD): 5 levels of gelatin, 6, 7, 8, 9 and 10% by
weight), and all formulations of mulberry gummy jelly enriched with 3% (w/w)
of vitamin C and collagen. The results showed that the optimum amount of
gelatin from analyzing sensory perception was 8% (w/w), had the highest score
of texture, flexibility, flavor and overall preference 6.87, 6.87, 7.07 and 7.03,
respectively. Gummy jelly product had moisture, carbohydrate, proteins and
ash 42.24, 53.85, 1.25 and 0.67% (w/w), respectively. Vitamin C, total phenolic,
total anthocyanin content and antioxidant activity by ABTS assay were 45.33
meg/mL, 43.39 ¢ GAE/L, 61.45 mg/L and 137.50 mM TEAC, respectively.
Keywords: Mulberry, Gummy jelly, Gelatin, Anthocyanin, Antioxidant activity

uni

1 A W = = oA v 1 1 o o
Havidlounsedalues (mulberry) 1unaldiildaindunsieuninisugniuuin
Tuguywiieldlumioulunsidearueulny dvsumsnanduleln gnudeuiidnuas
Juwnaudn degndduaunsdiain annuidedierivanviesuiiiiuu §51e9ui
Usznaunsaisngnualnddgvatesia arsiinunany loun aisusznauiiuedn
naunanliuees FeanslunguilviinnianudAginulugnudeu fe a1susznaunsy
woulnlweniy (anthocyanins) woulnleenfuduansdainsssuvd Avinlvaiuin walsdl
LaESYIAUIYEaTARAe F1039 J190 LasgEUIRE PINNENFIUNTEUINING 1 LARS
Tidtuweulnleenfuignsiueyyadase dunsdnau sunsiingliui wazdu

% & v = Y o2 v a & wa &
uzi59 sy nsuilaaivdnuazralivigaulumeneulnlegiutedinuaudiiluans
AueyYadaTyIiUTElevlia31an1y N 12aEdI8anANAE N ERBLYARTIIAARN
415031a AT MANTUIINNTLUIUNITIULNUBATUA 9 A1elus1anie anady
deveifiaduanmamnllsnihliiinnneeseneendiady (oxidative stress) duag
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thlugnsananudeswesnisiinlsaiiousaineg wu lsashlauazvaoniden uas
Tsauzde udu vennildsswasauun Serulutiagtulliauddsnde
fufiwadidundnfasiussiamgnnaasiandeilsfuanudeuogianiiawns
ludnuasiegu T,mEJW“U’J’]mmuu,mmmmﬂi‘vmmmwuwammmaﬂmwﬂuﬂi LA
e wazAdsldsuanuiisnmntu sufadnaninarsazarsthanadudy d1o1a
mneds tinaldl viedayulnsidnisuiuamunudethmansevienglaalesy
duNENBU 19U nIA ANaNe S waransUTIusInAusa wasfiddriigaeasiivi
TiAnmadaduasusziavlalasnsaasd Wy LAY A9 Tuuy vidoimadu Wusy
wardudulusfurdaniaiilidannislalasladroaaiiau Usznoudensnozdily
sanun 19 viin defudeiusyiidlng wafiinduainimaiuaiinsandsunduls
Juagiugungd aruuduussveanadanuduiusunduiugumgll Insiaaifuae
nasumarfigugiiguasidaaaiiogumgiifuas waznanlunainaaiuegiy
mududureaaaiiu AfiFeduaiuanuamisolunsidafvesaaiu Téun
uuwazihaaluUSiiivmnzay @ihmaviiugagsudsnmadaguuag) Tunns
pssfudndeiinareanuanunsalunisdnfveaaatiu liun vesmafduniod
audunsavdostsgs msnaunalsianasiuludiunay dwaldaniiduanualiuig
¥ila 19U wehs 7 uzazne dudzen iy Wudu desanlunalsind dfievlusiian
nadndvesaaniu dlunszurunisudeiinnslddwaliivand 35nsudferni
walifluuaufeuneuiiovhatoieules]
Tudagtuiinsifinauaimialasuinislundn fausignnaiasienisii
arsos wavansiikdldansemnsadlu Wud lues Fandusdadie wu Iandud
savausswiinneg wu weadeu Wudu mnamuaidlaruinsuaslnsundvves
gnvisiou Aistuilosanuavesansngnuaiifidndy Wud weulnleeniiu vlinald
%ﬁmﬁﬁﬁ’ﬂamwium'ﬁﬁ"fsjLLazﬁwmLﬂumﬁmﬁmeﬁmmsm%uLﬂ'aqéumw (functional
food) M1euazazmniensuilaa mngdwiunamennie é’Qﬁ?umuﬁé’aﬁﬁmsé’%a
Jeldvimswaunndnsusifusieadgnmisulaiuiniuduazaoaaiau Jsazidu
wanfausignnafigasluseansiueyyadassiinanueulnlseniulugnmieu uas
Inndudddnnaiaiudnly nuidlfaSuroaanauiifnuautfiaiuadianuuduss
auiiavigy uaifiuauduiuudfovds TuruAdedifnguszasdifieazshnmsfinu
navaLIAAUsBAMN NN sEa M aveNEn S amiiulisadgnieuaTiiaiud

109



N1UTLYAUIVINTILAUYIA IAMBEST AN 3 Iv -I-
rd . . .

The 3~ National Conference on Informatics, Agriculture, Management,
Business Administration, Engineering, Science and Technology KMITL

uazpoaaau Usnuasngnuaiivdniidlunan st LLavqw%ﬁma%aéaimm
wanfusituilioad Tneuselovifinnaniainagldsu Aeldndndnsilvaifidnadms
Tnwuinns fanansamevaussnaufulaaldynimemni

ad
ABN5AnN
1. Tanuazaunsal
1 1 . g v o & & A
anvdlouwuls (Morus nigra L.) Ml¥nasnn1smaaesdndaaininunsnsluiiug
FaTagTuns Wwatfu Iniud (USenailiue aesUaistu 911n) Uinnansie @ns
Na; UTENUInNalaINa 31190) ADaaIlau (meiji Amino collagen, USHMNT 9110
UseinagU) arsiednldlunisiesgivsunadiuednimun weulnlygdunmue
wavgvisAueuyadasyianun 1udie Sigma-Aldrich aunsaifilglunisnannanSous
Usenoumeguninliniainsd w3999 (Satorious, BP 3100 S) uawlA3ed Hand
refractometer (Atago; N-1E)

2. 35015

2.1 mMandandnsasiiuiiad
yhnsnasnandusiuiisadanisiouaiimiutuasaoaaiaugns

flugiu Fsneedt 1 Tsdaudl 1 dhgnwieu 85 niuargninunldazaeeaniulua
wanseiuluudazgns (fqmﬁ 1-5 YSuaulaan@u 30 nu (6%), 35 n3u (7%), 40 ASU
(8%), 45 n¥u (9%) way 50 n3u (10%) Muddy) Antuiludusudsonmgd 80
psraldoa aunszisaaiuazatevua anursadanaldainthgnmsoudinnula
dudl 2 thgnuieu 160 nu aggniwAntinanse Taufeuaudsgumnd 75
psmeaudoa musgvasiauodune 5 uii vdsnduangamgiasunil 37 ssm
wauda infuiuazaeaanau dnignvdoudiunani 1 snaufvdunand 2
Ty dhavsenadlumifississnavsuiadn Adilfduluuifuiduszesoe
30 wnil fgaumadl 3-6 esruwaldea Wolmadudeindsiinisuazeonandim tild
pantmanerinanden uaznivlunvusdeain Wolilufibudussesinan ds
s ilosonsiases
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Table 1 Mulberry gummy jelly product enriched with vitamin C and collagen

formulation.

Ingredients  100% Mulberry juice  Sucrose  Gelatin  Vitamin C Coltagena

powder

Weight (g) 260 180 30 15 15

’ Collagen is a meiji amino collagen ( meiji brand)

2.2 MTIATIERBIAUTZNBUNGLAL

wanfusituiiivadgnsildfuazuuuninuvoulaesiugsiignazgniium
Ansgiosruseneumaail Tawn anudunsa-ane (SCHOTT; pH meter CG840) A1
water activity (a,) (Rotronic; AW2101) USinnmesudeiiavaneldnaun anudu
TUsAu lusu aslulawmsn wag 181 (AOAC, 2000) wazUsuianinniiug lneldis 2,6-
dichlorophenolindophenol titration method (AOAC, 1990)

2.3 MAwszrasUsznauiluedn woulnlueniiu wasgnssusyyadasy

99U

nMsheseRansUseneviluednianun 1438 Folin-Ciocalteu  colorimetric
method (Waterhouse, 2005) Usunauwoulvlagniuvionun Ingds pH-differential
method (Lee, Durst and Wrolstad, 2005) LLazim‘mzﬁqméé’mawaﬁasﬂm%ﬁ
ABTS assay (Re, et al., 1999)

2.4 MTBATIERAUNIMNISUTEA MU

thndndasiuiioadfilinngnsninsgigunmnsssamduda Tagld
wuuaeuamAuienels andnunedud ndu auBangu eduda uazauveu
lAg3IUUUY 9-points hedonic scale (1 = iﬁ,iﬁzjauu’mﬁqm, 9 = %aumnﬁq@) N3
NAFEUNIIUTTAMFURATATITYARIEUHUNITNAREY Randomized Complete
Block Design (RCBD) 1%Q’wmaau%mﬁshumiﬂﬂNuaﬁmu 10 AU

2.5 MTIATIERNIEDA

MsfnwiHavesImAUsonMNNINIUsTaMANNaveINAn At TuTlead
1NUNUNTNABDILUYU Completely Randomized Design (CRD) 1nan3LAsigaInm
LUsU9U (ANOVA) azyin1si3euiisuanuunnsnaseninepiadeninauneeds
Least Significant Difference (LSD) Fiszdupnundesiu 95% (P <0.05)
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HaNISANEI
1. NAUBUIAAUADAUNINNIUTEAMN AU A

Han1sUsEdiuaunmneUsEamduiavendndaniuiiieafiasuinniug

c o o

LATABARLAUYNEAT NGV UTUTHWNSTINHUS AL 10 AU WUTn HARTDeiT
Laaﬁqmiﬁlﬁ%’umwmau‘lmawqqﬁqm D qmﬁ 3 FanuneAudn Uinanaaniud
nzaudmSunsHantuiieadiasuinduduazaoaanau wirtudesas 8 Tawdl
AzuLuALTaURutadudE AnuBangu savR wageuveulneTmgaiian Wity
6.87, 6.87, 7.07 waz 7.03 suawu (f1 Table 2) ieRansandudvowansoue
fufliead wuiiidiaed finduvesgnuseudntios nduflamsadudaliainnisg
VPFEUAENAUVDINEAALIUNANNAUAUNAWIORMALT nAnSauTivaddsavd
wueLUIEUuNaN SEvAlUSraranamINUSuNaveaanAudiiuty Tunis
pasfuduauBanguvesndnSasiazgedu wiiwinSuridinddnuusyuu
sauzigfuATiaumlonniudie dwadennueginlunsinen

'
a

2. 99AUsENAUNMWATURINANA N NUTILAA

NNMTAATgosRUszneuMaATvewanfasiiuiisadgnsildsuanuveu
Ingsiugafignainnisdsziiuqanimmauszamduda nudn anudunsa-eng
vosudefiazantldavin A water activity 3mfiud wagnsinsgiuuulssanes
wAndouiTudiead #1 Table wazansngnuiadl liun a1susznoufiuedn woulvlveniiy
LaznVEFueYYABATY LAnIfa Table 4
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Table 2 Sensory analysis of mulberry gummy jelly products with different

gelatin powder content.

Treatments Preference tests

Color™ Aroma”™ Texture* Flavor* Flexibility* Overall*

Acceptability

1 6731027 5901028  6231029" 6371031°  6.20+0.30° 6.4710.30°

6674024 5704024  6504028° 6874022° 6471030°  6.93+0.25"

6674029 5704029 6871027 7.071029°  6.87+0.24° 7.0340.22°

6731028 6004027  7.004028°  6904024™ 7.03+024°  7.0040.22°

2
3
a4
5

6331023 5861026  6.471030° 65310317  6.8030.30° 6.5710.29°

ns indicate no significant differences in the same column (P = 0.05)Means + SD with
different superscript letters in the same column (a-c) indicate significant differences
(P < 0.05)

Table 3 Chemical compositions of mulberry summy jelly product showing the
highest score of overall liking.

Parameters pH  TSS*  Water  Moisture  Carbohydrate  Protein  Ash Vitamin C
(*Brix)  activity (%) (%) (%) %)  (mg/mL)

Contents 297 539 0.74 42.24 55.85 1.24 0.67 45.33

*TTS = Total Soluble Solids

Table 4 Total phenolics, total monomeric anthocyanin content and ABTS
radical scavenging activity of mulberry summy jelly product showing

the highest score of overall liking.

Phytochemicals and antioxidant activity Value

Total phenolic content (g GAE/L) 43.39

Total monomeric anthocyanin content (mg/L) 61.45

ABTS radical scavenging activity (mM TEAC) 137.50
150
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ANFNALY: UAINIT NSLATYHIUL HandaNaEn

Abstract
Yield trial of commercial cucumber varieties was implemented at in
Ban Na Tor, Chai Sathan Sub-district, Mueang District, Nan Province from June
to August 2017. The purpose was to evaluate the suitable variety for local

production. The experiment was conducted in Randomized Complete Block
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Design (RCBD) with 15 treatments and 4 replications. The 15 commercial
cucumber varieties; Chin Chang T-2015, Athens 4, Athens 5, Micro C, Hiso, Den
Dee, Rung Chai, Chai Niyom 112, Modern, Buddy Green, Gong Fah, Phu Khiao,
Khiao Mung Mee, Power Green, and Sanun Meuang were grown compared with
Hiso variety which was the popular varieties in Nan province. The results were
found that all 15 cucumbers varieties were yielded significantly difference (P <
0.01) among 15 varieties. Khiao Mung Mee variety had the highest yield at 3,523
kilograms per Rai, and also had quality of fruit with suitable for commercial
production in Ban Na Tor, Nan Province.

Keywords: Cucumber, Growth, Fresh yield
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Table 1 The components of the yield and the yield of cucumber varieties

from the commercial cucumber varieties tested in Ban Na Tor, Nan.

Varieties Components of the yield yield
Number of Number of non- Weight (kilogram/rai)
standard standard (gram)
cucumbers cucumber per
per tree (fruit) tree (fruit)

1. Chin Chang T-2015 20° g’ 83" 2,057
2. Athens 4 2% 8" 80™* 2,474°
3, Athens 5 19' 6 80™* 3,052
4. Micro C 25" 5° 80™* 3,388°
5. Hiso 23 6 75> 2,852
6. Den Dee 2% 7° 75> 2,838
7. Rung Chai 23% 7° 78> 2,794
8. Chai Niyom 112 28> 7° 83" 2,614"
9. Modern 23% 5 73% 3,314"
10. Buddy Green 20° 8’ 70° 1,596°
11. Gong Fah 257 a° 88 3,461°
12. Phu Khiao 26" 5 88" 3,375’
13. Khiao Mung Mee 26° a° 85" 3,523°
14. Power Green 257 a° 85" 3,513’
15. Sanun Meuang 257 5 88" 3,432°

Average 23 6 81 2,952

et . . . .

CV. (%) 3,34 1.98 6.71 5.11

= The difference in statistical significance (P <0.01) and the different letter in

each column means they were significantly different (P <0.01).
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Table 2 Agricultural characteristics of cucumber cultivars from the commercial

cucumber varieties tested in Ban Na Tor area, Nan

Varieties Days to First Days to First Harvesting Number of
Male Flower Female Flower time (day) branches per
Blooming (day)  Blooming (day) plant (imb)
1. Chin Chang T-2015 28" 29° 35° 8
2. Athens 4 28" 29° 34 ‘
3. Athens 5 28" 29° 34 9°
4. Micro C 27" 28" 33" 12°
5. Hiso 28" 29° 34° 5
6. Den Dee 28" 29° 34 8°
7. Rung Chai 28" 29° 34° 7°
8. Chai Niyom 112 28" 29° 34 7°
9. Modern 29° 30 35° 8
10. Buddy Green 29° 30 35° 6
11. Gong Fah 27" 28" 33" 13’
12. Phu Khiao 27" 28" 33" 13°
13. Khiao Mung Mee 27" 28" 33 13’
14. Power Green 27b 28b 33b 13°
15. Sanun Meuang 27" 28" 33" 13’
Average 28 29 34 9
Ftest o o o .
C.V. (%) 1.83 1.77 1.5 491

= the difference in statistical significance (P <0.01) and the different letter in each

column means they were significantly different (P <0.01).
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Table 3 The quality of the yield of cucumber varieties from commercial

cucumber varieties tested in Ban Na Tor, Nan

Varieties Quality of the yield
Diameter of Length of thecucumber’s the pulp
cucumber cucumber inner part size thickness

(cm) (cm) (cm) (cm)

1. Chin Chang T-2015 4.1 9.8" 2.2 0.9°
2. Athens 4 4.2>" 9.1° 2.4 0.9°
3, Athens 5 43" 9.6 2.4 1.0°
4. Micro C 3.8% 108" 1.8° 1.0°
5. Hiso 4.0 10.4° 23" 0.9°
6. Den Dee 38" 10.3% 1.9 0.9°
7. Rung Chai 4.2>" 105 23" 1.0°
8. Chai Niyom 112 3.8% 0.7 2.0°° 0.9°
9. Modern 3.7 10.7% 1.9 0.9°
10. Buddy Green 3.8% 8.1" 2.0°° 0.9°
11. Gong Fah 4.1 10.6° 1.8° 1.1°
12. Phu Khiao 43" 10.3% 2.0°° 1.2°
13. Khiao Mung Mee 4.6’ 10.6° 20" 1.3°
14. Power Green 43" 10.9° 1.9 1.2°
15. Sanun Meuang 4.4 10.4° 2.0™ 1.2°
Average 4.1 10.2 2.1 1.0

CV. (%) 5.15 0.88 8.61 4.37

* = the difference in statistical significance (P <0.01) and the different letter in

each column means they were significantly different (P <0.01).

124



y i:;
N1UTLYANIVINNTILAUYIA IAMBEST AN 3 I

The 3" National Conference on Informatics, Agriculture, Management, mmme(nlnmu
Business Administration, Engineering, Science and Technology KMITL

Table 4 The correlation between the yield, component of the yield and the
number of branches per plant of cucumber from commercial

cucumber varieties evaluated in Ban Na Tor, Nan

Characteristics Number of ~ Number of non-  Weight of Yield
standard standard cucumber
cucumber cucumber per
per tree tree
Yield 0.6940 -0.8483 04109 1.0000
Number of branches per 0.6716 0.7743" 05975  0.7104
plant (imb)

= the correlation was statistically significant (P <0.01).
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Morphological Characters of Rice Grains in Landrace Rice Germplasm
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vy & A . I3 W aa =

V1INULLDY (Oryza sativa L) WULREINUGNTINUANNBAINTAELAZY
ANUEA A UTUNITUS VUL TIaeRugiud n1sAnweTalifaliingussasiiiie
Usziumnunainuatenieiugnssuludnuasnsduguiverveawdn lnedaden
113 30 aneiiug nlugguid 2559 1aunUNINAABILUUdNENYSal (CRD) 9113 3
41 WU TrnsariugiidnwaenduguIne1veauandILAnA i UN1Eda wan
v 4 2 v 1% | ™ ' < o - Y4 S
dldenuasiudantnnaesdiulngiisusiaudasey luvugianeiug TU-145 il

1 < a 3 3 (Y . . .

sUImanUIUNaNe nMTATIzvesAUsznaunan (Principal Component Analysis;

PCA)  a@unsaasuiele 93.60% anAnuwUsUsuianun lae PCA1 aSunule

59.14% uaz PCA2 a3uleld 34.45% Wenugnssudniadiulygiinisnssanedimg
HUFNTIURUUNINGUAY Bnviuaesiug TU-145 finsganaduananaly d1msunisdn

' v s aa B . o v ' v € = o X
naNNUFAI8IT Ward’s  clustering @1113030ba 6 nauniug ann1sfnuluaseil

anunsathanldlunisAndenanenuginidnivnuliulgeiugaely
AR U1 FNgIUINGT AUVAINYAIEN UGN TTY

Abstract
Local rice (Oryza sativa L.) varieties are diverse and important genetic
source for breeding new rice varieties. The objective of this study was to
evaluate the morphological traits and genetic diversity in rice grains. Thirty
genotypes of the selected landrace rice germplasms were planted in the rice

growing season of 2016. The experiment was arranged in CRD with 3
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replications. The results indicated that all of the morphological characteristics
of the local rice were statistically significant. Most of the paddy and brown rice
shapes were slender, whereas the rice grain shape of TU-145 accession was
medium. Principal Component Analysis (PCA) explains that in 93.60% of total
variation, PCA1 was 59.14% and PCA2 was 34.45%. According to scatter plot,
most of the rice varieties were scattered on the upper quartile of PCA, except
for TU-145, which was scattered on the fourth quartile of the graph. Moreover,
rice grouping by Ward’s clustering method were classified into 6 groups. As a
result, this study can be used for rice breeding programs in future.

Keywords: Landraces rice varieties, Morphology, PCA, Genetic diversity

UNin

AURAINaBRTaRUgnITud I Nwiielinudidy szduunas
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WUgNI3U (germplasm) dmTun1susuugatianeiuglug Tudniugiuilesdidnuyne
AeusnuanAeiy waunsasenesndunguliuasideuszdmiudunnseiuly
MINuAaETiosdY (Harlan, 1992) luussmalveiiieruginiiiuies Inewendeanlid
UTWNIMUA 5,928 Foug (239350, 2543) wana Nl Wugtnulledlneddaue
malnrnnsiigs lesanfiansddnyresnaniegs fenuannanlunisinueyyadass
167 wardidaiimauunans (il uazdny, 2550) egndlsfiniy wndsitugnssuvesite
ftusiniudiedlneiunltiinggyms fallauvauianmadsuudasssuuns
Ygndannisugnifiedadnundudaniion1sén inwasnsiuundandanuiunis
YFuugaiug insglvinanings daanni wazianuadiiauneniaiugnssuas
(@IN3UA wazAME, 2529) N13ANYIAIUMAINTAIENINTLENTTuTAUE AR lUNIS
aysneidaiugnssukasiauIiugdn? Tnglansdnvusdug uing1vouan
£ A = v A [ ! cl' © v V1 LY ! A o v 6
Frudden Fatnldenludiunaunsanusnwnliiesasdadudiuimhlvensnug
! a 6 1 < & o v a o gy 1
fo (@38 uazAny, 2539) agalsiany Weugnssudidndiwrunnidelaiiinns
Usziiuanuaenedaugnuive) dniu 9idelifdllingUssasdiveusuiliudnuaieng
dugnuinewenudadnilienuwazdrindeslueiiugnssudi 30 aeiug wisldly
nsdanguitugLasUssendldlunuliuugeiuginsiely
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A9N13ANYN

'mLLmumsmaaaLwUduamugﬁ (Completely Randomized Design, CRD)
Tnodnidenaeiuginifdnvamamainunsia annsugnussdvlugguil 2559
Sruautenun 30 g duinesnsiifieviaUssfiudnuasresudadden
wazdindesaneiitusar 10 win 3 61 Tarrwntie (W) waganue (L) vesudadn
sy digimatic micrometer YT MUNVUIAEATY UasUspluguiveaNantn
NNasIFuANENIAnINNI (W) Feguiwesinuden dwundu 3 wuy
lown sushaudaten (LW < 2.0) JUsIadAUIUNE1S (LW = 2.0-3.0) kazgUsne
WanEeT (LW > 3.0) uarjuisvesdnndesduunidu 4 wuu laud susiasdnice?
(slender, L/W > 3.0) jUs1audaliunans (medium, LW = 2.1-3.0) jUsndey
(bold, L/W = 1.1-2.0) wagguinanas (round, L/W < 1.1) (nesideuagiimudn,

2559) uarduadniniudenuazdnndesaeiugay 100 wia 3 41 iletufindimin
Fiienutu 14 Wesidus U7ayaN AT IERAULUTUTIUNNGEERR (ANOVA) uag
L‘U%EJ‘ULﬁEJ‘Uﬂ’JmLLGIﬂGi’N?J@Qﬁ’]Lag8%@&%@3&@1@8"3% Duncan’s Multiple Range Test
(DMRT) fisgfumadesiu 95% felusunsy Statistixd waziasginmsdanguiiug
Tngldanwaznisdugiuinerveuudn laun auenwaznitsvesudadialden
gy eLLEaTIndes thuinveudadaudenuarininges feisns

AATERIAUSENBUNAN (PCA) Wagds Ward’s clustering laalusunsu JMP Pro 10.0

Han1sAnYILaIRTTal

MNMsANIATIVAINTA BN IRUsN TTYed N WAL u e luwEaTe
WugNIsud 30 aneug wul anvarAueIwaznIaLNant Ui ALY
uaznisveaudatnindes dninveasdadivdenuazdnndesiinruuansims
affogiiuddays (Table 1) Tednuardnanitusgfuiugnssuuassiuuusiuny
anwanden yilmAnnsuuilidrfuanmundenlundasviosiu dawalidng
ftusiudlesiidnunsmadugiuine fiunnsatu (Frankel et al, 1995) fati nsld
Wigeanwgndug I Ine laUN 0 TEYTIANULAN AN BTN T TUTR AR LTI
Ifegetalan Fadudusesdinisliiniommnsluanalunsduunaisiuging nsda
nauUgAEaN v IdugIWIVevenuand1dentasd1IndeInie N13ATIR
p3AUsENRUNAN (Principal component analysis; PCA)  @1115085u18la 93.60%
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nAUsUTITavan Tne PCAT aBuneld 59.14% uay PCA2 o5unsld 34.45%
L%aﬁuqﬂsﬁm%’fnd'su’tmgﬁmsmzmEJéffamqﬁuqﬂiiuLLUULmzﬂejmﬁ'u gnLIANENUG
TU-145 finsgredauansnsly uagannsadanguinldidu 6 nquitug (Figure 1)
uaNNT N3IAnguRUEFET8 Ward’s clustering anunsautadeiugnssudmld 6
nauug WAy Tnenguil 1 Ussnausie 5 aneviug nduil 2 Usnause 4 ang
Wug ngudl 3 Uszneudie 4 anesiug ngudl 4 Uszneudie 6 agWus ngui 5
Usgneusne 10 anetug wazdnnguil 1 aneWusiuandsesnin fe aneugidedly
T8 (TU-145) (Figure 2)

GELY
MNNsAnmIATITINVaIBsugnIsuTesifiuiies 30 anewug wui
AuELarnsrenudatuien anueauasniresudadnindes dninves
widadrudonuardnndesdimuannvatemeiugnasugs Wedanguidotusnssy
11 lagldanyagn1adugIuingrdinaimeds nsinsivviesdusenaunantagis
Ward’s clustering ansnsauusnguiusinlaviomn 6 nauus

AYBUAN
qwuﬁ%’aﬁlﬁ%’unuqﬂmumﬂﬁwﬁfﬂmuﬂmzﬂsiumimiqﬂmﬁﬂm wagdntInau
neauatuayun1TIdY AneEIdgvevauANaIvIIvINAlulagnIsinenT AL
Inenmaniuazimalulad winerdussaumans fatuayuiangunsaldmiunide
Tuadedl

LANE1381989
nedidouasiauidii. 2559, sadar1uiiiosdna. asunisdaa.
http://www.brrd.in.th/rkb/varieties/index.php-
file=content.php&id=112.htm (21 WeeFINEU 2559)
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Frankel, O.H., A.D.H. Brown and J.J. Burdon. 1995. The Conservation of plant
biodiversity. Cambridge University Press, Cambridge; United Kingdom.
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Figure 1 Principal component analysis (PCA) of 30 upland rice landraces base

on 6 rice grain morphological traits
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Table 1 Morphological characters of rice grains in 30 landrace rice germplasm

Acc. No. PRL' PRW BRL BRW PW BW
TU-002  9.98:034°°  182:0.14 " 7104026  1.63x005 "  0.22:0.01°" 017+0.01”"
TU010  10.44+005"  190+034 " 7524005  171:026 = 0.27+001°° 021+0.00 *°
TU028  10.76+026" 190005 = 7.29+028%  172+005°"  025:001 " 0.20+0.00 *"
TU041  957+0.05°°  186+0.26~  693+005°  1.68+028°"  022:001" 0.18+001""
TU-043  9.21+028° 203005  6.48:0.15 "  186+0.05 0.32:0.03"  0.26+0.01"
TU-047  10.61:005"  204+028°°  7.58x0.19"  1.84+015°°  031x001"°  0.25:0.02"°
TU050  9.84x0.15%  1.962005""  658:041"  1.79+0.19°"  0.27:0.02"  0.24+0.00
TU-059  883+0.19°°  172+0.15"  628:0.17""  153:041"  0.19:001'C  0.15:0.01"
TU069  9.29+041°"  180+0.19"" 66520207 163+017"  021£000 ° 0.17:001""
TU070  9.70+0.17°°  172+041"  687+005°°  154+029"  0.20+001"° 0.17+0.00 "
TU071  897x029"  200:0177  620+03¢""  182:005°  027x001°° 022:001""
TU-081  9.73:005° "  177x029 " 690+003°"  155:034"  0.19+001° 0.16+0.00 "

TU-082 885034 190:005 " 645:026 "  1.74+003°  029+001°" 0.23+0.01"
TU-08¢  9.46+003°  208:034"° 6812007  189+026"C 029+000 *° 0224001
TU-086  895:0.26 "  185:0.03  6.17+046""  1.65+007 " 0214000 < 0.17+0.01""

TU-093  10.82+0.07"  183+026 = 753007  1.67+046°°  024+001"  0.20+0.00 "'
TU-114  899+0.46°°  191:007°  640:0.33"  1.72+007°"  028+139 " 0.21+001"°
TU-115 93620070 1.95+046 "  675+0.10 " 1.75:033 °  025+001° 021000 °
TU-119  1047+033"  183:007"  7.07:083°  165+0.10°"  0.24+000 ™ 0.19+0.00 "
TU-123  10.03:0.10° 203033 6.88+0.13 "  1.84+0.83° 031x002"° 0.25:0.01"°
TU-124  9.42+083°  188+0.10°" 67605177  1.70:0.13"  025:0.02""  0.20+0.00 *
TU-130  885+0.13"  1.98+0.83° 6224009 "  1.80+0.51°°  0.26+0.02°° 0.21+0.01"°
TU-131  886+051  187+0.13°°  632+058 " 169+0.09"  0.23+0.00"" 0.18+0.01""
TU-135 8524009 177+051"  636+000""  158+058"™  020:0.02"° 0.16+0.00 "™
TU-137 917058 1.90+0.09 = 636+037 " 177009 "  029+0.01°" 0.23+0.01"
TU-138  8.76+0.09  198+058° 621010 "  180+037°°  0.25:0.01  0.19+0.03"
TU-142  829+037™  196+009°°  6.04:038"  1.77:0.10°  0.23+001"" 0202001
TU-145  7.94+0.10"  215:037"  538:012°  193:038"  024+001" 0.21+0.00
TU-152 896038« 187+0.10°7  6.42+032 " 1.73:0.12°°  025+001%"  0.20+0.00 *'
TU-203  956+0.12°°  213+038"°  6.62+007°  191:032"°  028+001°"  0.24+0.00

F-test *% *% *% *% *% *%

CV. (%) 4.54 5.67 4.31 5.32 4.92 4.82
! PRL; Paddy rice length, PRW; Paddy rice width, BRL; Brown rice length, BRW; Brown rice width, PW; Paddy rice weight, BW; Brown rice weight
? Means in the same columns with different letters are significant at p <0.05.
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TU-002
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Paddy rice lenght
Brown rice lenght
Paddy rice weight
Brown rice weight

Paddy rice width
Brown rice width

Figure 2 Two ways clustering method was Ward’s clustering based on rice grain

morphological traits (scale: Distance scale) v

Y Cluster together columns as well as rows; the columns must be measured on the same scale
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Abstract
This article presents how to improve the efficiency of Hatyai University's
research progress reporting system. By reducing the inertia of submitting
research within the university. The tools used are web applications that adopt

the Adapted waterfall development cycle to streamline and meet the needs
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of the user. It also uses responsive web design techniques to enable the
system to support a variety of platforms. The results show that the developed
system can reduce unnecessary moving time and improve organization's
productivity.

Keywords: Research progress reporting, Productivity improvement, Lean

concepts, Web applications, Multi-platform
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Abstract

At present, the Business of the car service center has been increasing
and renovated to accommodate the increasing number of customer. This
article mentions study 1) To study the customer's needs to know in the repair
information of the car service center of the car manufacturer. 2) To study the
relationship between personal factors and customer's needs. 3) To study the
relationship between car factors and customer's needs. Using the online
questionnaire tool from sample customers came to the service center in the
104 persons. The two variables are personal factors and the car factor. The
variant is the need to know the repair information from the car service center
of the car manufacturer. The data were analyzed by SPSS program. The results
of the study showed that, Warranty Information Requirements the average was
4.10, Demand for cost information the average was 3.94, Need to know the
spare part the average was 3.91, Time requirements the average was 3.88,
Contact Information the average was 3.87, Service center inquiries the average

was 3.80, Work process information the average was 3.79 and the need for
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supplier information the average was 3.75 respectively. The results of the
study on the relationship between personal factors and customer's needs for
information of customers who come to the service. It was found that personal
factors did not affect the demand for customer information. The relationship
between the car factor and the demand for information of customers who
come to the service. There is a relationship in terms of time service, costs and
service centers was significantly different at the 0.05 level.

Keywords: Customer’s need, Maintenance, Car Service Center
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Abstract

This research aims to study the factors affecting the success of a food
shop management under certified halal food standard in three southernmost
provinces of Thailand. This is qualitative research that data collected by in-
depth interview. From A food shop operators who have certified 15 halal
standards, 3 provincial Islamic committees and 3 provincial health officers. The
research found that Factors influencing the success of a food shop
management under certified halal food standard in three southernmost
provinces are as follows: 1) There is a plan to procure raw materials from high
quality sources and trading with the familiar dealers that are trustworthy in the
accuracy of Islamic law., 2) There are the self-control of food production and
experience in the Islamic food business for a long time. 3) There are excellent
human resource management that can build relationships on mutual trust
rather than being an employer and employee. 4) Having quality control in
terms of cleanliness, sanitary, food, taste, and compliance with Islamic
principles are accepted by consumers with a large number of regular

customers.

Keywords: Management, Certified Halal Food Standard, A Food Shop
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Abstract

The purpose of this research was 1) to study the level of factors
affecting the marketing mix that influenced the decision to buy jewelry. 2) to
study the level of factors affecting the quality of service that influenced
decision making. 3) to study the level of decision making to buy jewelry. 4) to
study the factors that affect the decision to buy jewelry. Marseille's money
This research is quantitative research. Use questionnaire as a tool to collect
data. 400 people were randomly assigned to analyze the data by descriptive
statistics, Percentage, mean and standard deviation. The hypothesis was tested
by multiple regression analysis. The research findings were as follows: 1) factors
related to marketing mix influenced decision to buy jewelry. 2) the level of
service quality factors influences the decision making process. 3) the level of
decision making to buy silver jewelry had a positive effect on the decision to
buy silverware. 4) factors affecting decision to buy jewelry The results of the
test. All the factors are related in the way. Plus significant statistical significance
at 0.05 and affect the decision to buy a ¢old repertory. The statistical
significance was 0.01. Quality of service The most important factor was the
marketing mix.

Keywords: Factors, Decision making to buy, Jewelry
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Abstract

This research aims To study the level of customer satisfaction with the
public relations media, Thai Airways International Public Company Limited
Head Office and study on the comparison of customer satisfaction level with
the media. To know how to improve the media development of the company.
To be more effective. The sample was used by the customer group. The
period of September 2017 is 280,000 people, when calculated to be 400
people. Statistical analysis used in data analysis frequency, percentage, mean,
and standard deviation were analyzed by means of T-test, F-Test, and
hypothesis testing. The results of the study show that sex has a long history of
satisfaction with the public relations media of Thai Airways International Public
Company Limited. No difference in status, education, occupation, income per
month. Satisfied with public relations media. The difference was statistically
significant at 0.05.
Keywords: Satisfaction, Media Relations
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Abstract

The objective of study was to analyze the level Job satisfaction of
support personnel at financial, accounting and procurement personnel work of
Nakhon Phanom University. The sample size study were 67 financial and
procurement personnel. All completed questionnaire was collected to analyze
data equal to 100%. The statistic methods user was frequency, percentage,
mean, standard deviation. The results of research were as follows. Motivation
Satisfaction of financial and procurement personnel was at the high level as a
whole and form each aspect. Include Performance success, Acceptance, Job
description, Responsibility, Career path. The problem of financial, accounting
and procurement personnel has receiving and transfer money is late,
Document Inspection according to regulations. Moreover, the suggestion is
social welfare and on the job training for personnel worker.
Keywords: Satisfaction, Welfare, Financial, Accounting and Procurement
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Abstract

This is quantitative research techniques which is aimed 1) to study the
management function of small and micro community enterprises or SMCEs
(coffee groups) in Chumphon Province 2) to study the operation results of
SMCEs (coffee groups) in Chumphon Province 3) to analyze the relationship
between the management of SMCEs (coffee groups) in Chumphon Province
and the operation results. The quantitative data were collected systematically
from 302 samples from members of Khao Thalu and Ban Thamsing SMCEs
(coffee groups). The research instrument was a questionnaire, by using
arithmetic mean, standard deviation and Pearson Product Moment correlation
analysis. The result showed that 1) the factor of planning was the most
average in the management function of SMCEs (coffee groups) in Chumphon
Province, followed by organization, coordinating, controlling and commanding
respectively. 2) the factor of service quality result was the most average in the
operation results, followed by the factors of developing result, performance
results of operations and SMCEs mission result respectively. And 3) the
management of the group was significantly correlated with the operation
results at the 0.01 level on all aspects. The correlation coefficient was
0.801 — 0.772. When considering in detail, factor of commanding was the most
relevant to the operation results (r = .801), followed by factor of control (r =
0.787) and factor of organizational management (r = .783) respectively.
Keywords: Small and micro community enterprises, Management function,

Coffee groups
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ABSTRACT

The purpose of this research was to 1) study the factors influencing
the decision to buy clothes through Facebook 2)to study the strategy of
online media marketing for clothing business. The results of the study Factors
affecting the decision to buy clothes include Channel of distribution is average
to 4.370 , The products factor is average to 4.312 , Price factor is average to
4.296 and The Promotion to marketing factor is average to 4.287 and Most of
the customers are women aged between 20 and 21 years, with average
monthly income of 5,001 — 7,500 Baht. Use of Facebook more than 2 hours.
And most of all, buy casual clothing. The hypothesis testing found that factors
affecting the choice of clothing through the online media Facebook is the
product price factor in the distribution channel. And marketing. From the
assumption that if you want to market or sell clothes through Facebook
should focus on the distribution channel, Because It is a channel that can
choose to watch or buy clothing 24 hours and convenient and easy to buy
channels. The style of clothing to Facebook is interesting. There are many ways
to contact clothing orders. And the seller has classification of clothing. Easy to
decide.

Keywords: Factor to Decision, Clothing, Facebook
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Abstract

The objectives of this research are to study the presentation format of
video clips that influence consumer behavior through forwarding video content
marketing by viral marketing in the digital era. Recently, there have been many
video clips developed for viral marketing. However, some are not successful in
being shared. The sample used in this study was born since 1992. This is a new
generation of people with a relatively large number of population that are
familiar with computer, digital devices, and have highly internet using skills
since young age. In this research, the data were analyzed according to the
quantitative research methodology. The sample group consists of 400
respondents. The purposive sampling method and convenient sampling are
used, and the data are collected by questionnaire. Research results are as
follows that consumers have attitudes towards video content marketing
presentation format at a very good level in all aspects. The attraction of video
content has the influence on the opinions of consumer motivation at the
highest level. The attraction of video content also has the influence on video
content marketing forwarding behavior, through viral marketing in the era of
digital native, at definitely sharing the video level.
Keywords: Video presentation format, Video content, Viral marketing, Digital

native, Forwarding
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Abstract

The objective of this research was to study about Decision making Factors for
Eaming from Online Games on Master Degree of Business Administration in Siam
University. The participants are Master Degree of Business Administration students in
2017 and the researcher employed questionnaires as tools for data collection. The
analytical methodologies included statistical tools: frequency, percentage, mean and
standard deviation. T-Test and One-way Anova (F-Test) were utilized to test the
hypothesis.

Keywords: Earning, Decision, Master Degree students
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Abstract
This research aimed to study the improvement of biogas production from
chicken manure after ammonia reduction. Adsorption of activated carbon from
lychee seeds to remove the ammonia-adsorbed chicken manure to produce
biogas. Activated carbon produced lychee seeds at 600 ° C incubation
temperature, activated by physical means using water in combine with
microwave, at 200 watts for 2 minutes to use activated carbon as an
adsorbent. The adsorption time 3 — 4 days for activated carbon 15 - 25 g/kg
(Based on the research, it was found that the adsorption value of activated
carbon for adsorbents was 15 g¢/kg). And the effects of shakes in the adsorption
step. The adsorption of chicken manure was carried out in anaerobic
conditions. The adsorbed chicken manure was then fermented size 5 L for 15
day fermentation time in the Mesophilic temperature (35 + 2 °C) for the
production of biogas. The results showed that the use of activated carbon 25
g, the adsorption time of 4 days. The maximum production of biogas 42,800
ml. Compared with the control, shakes during the adsorption gave higher

biogas yield than the control set at 47.89%

Keywords: Activated carbons, Biogas, Chicken manure, Lychees seed
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1. Sumeumainieuduiusiudaniudaaul

mawdeuduiududannudaiuivlilasns wnadadudlumwn sy
o1MARgumMgll 600 °C Wua 1 h iileAsunaniidivua yhmsdamuagienuly
Bumugamaiin 1nduvadumdeiud Insvhnisdaswindadulriidukiy
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2. nghu

waldfldiduingAuldsuanuemasesiuainiiduls lueafiuifmie
Fodlml Tinszsinadnuarresyalinounisvaaes Wy Adnsidn ON ATy
(Moisture content, MC) USunauvasudessinedts (Volatile solid, VS) waz A1U3ua
ﬁuawﬁaﬁwm (Total solid, TS) wa@niae Table 1.

Table 1 Characteristics of chicken manure from chicken farm in Chiang Mai.

Constituent Chicken manure
C/N ratio 8:1
Moisture content (%) 80.5 + 0.01
Volatile solid, VS content (%) 259 + 0.02
Total solid, TS content (%) 18.5 + 0.04

3. Anwnisaadusenluileluyaln

thinufududfviouanudadud svhnsinwnisgedusenludeluyala
Aeunsvdnfinedinin Inen1sfinwsveziain1sgadu 3 - 4 day Ysunaaudusdug
15 - 25 g flevianauyaln 1 kg Wisuiflsunavesnswiniuyamuauilifinigugly
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gananyalineuyiniswdin
4. szvundininedanmluszauviasufifins
mandnfinedinimainnisldyaliluingiu lddniunmesssluszuuiuy
wunglusgauiosljuanis Inelddamdnuwin 5 L Usuinsnistdanuais 4 L dnsndau
vowyalinarihillddmiunisneass 1 de 3 dudunsviinluanzeumniulaiian
(Mesophilic) fe sgneldgmmail 35 + 2 °C szeznan 15 day dwinisiwely
serienaviin 1 adadeu Wunan 1 min Wssvumstnduiedaninlasnsunui
et Thashadsdedmsuiniduinetanmlnedensetudaminfetanm suen
wazUuiinadnsnsuaninedinimmniy Jiasienen (Chemical Oxygen Demand,
COD) (Total Solid, TS) wag (Volatile Solid, VS) nauviinuagndmdn A1uuIAIFIU
AWWA1998 (APHA, AWWA and WEF. 1998)

NANTSAN®

1. pauanURvasauiniudINUEnaUud

(%
a

waam s udnaudmam i luduainiafigamall 600 °C 1Wuaan 1 h

U
a

nuI1 MASevavveanandn (Yield, %) 2533 + 0.0Sguﬁﬁaaawaqmmsﬁu
(Moisture, %) wednuiudud 426 + 0.09 uazAnsgeduleledu  (lodine
adsorption, me/g) 61582 + 20.28 mg/g %aa&ﬂummsﬁmmgm AWWA B604
(AWWA, 1997) kanans Table 2.

Table 2 Lychees seed activated carbon

Constituent Lychees seed

Yield (%) 25.33 + 0.08
Moisture (%) 4.26 + 0.09

lodine adsorption (mg/g) 626.53 + 8.03

auiufiudiindalannuanduiiidnvasidudanan @1 duriugudnans
YA 0.5 - 1.5 mm uaness Figure 1a HANITIATIENANYALIATIETI9N9aNIAME
NA939aNsIAUBLANATOULUUEDINTIA (Scanning Electron Microscopy, SEM) kans
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A3 Figure 1b 9n3UasUsIngInguawIndniazuintngod9dnau uazdanaiiy
AYOLAARITUIAEN LAY uaRsds Figure 1b 9InnTiesesiiuiifuasaung
N3U (Brunauer Emmett and Teller, BET) wu1 fuTisngilvun 40.82 mz/g
wazgnuvasnuiuiudiivuadeaiidnndn 1136.00 A

Figure 1 Lychees seed activated carbon (a) and SEM image of Lychees seed

activated carbon (b)

2. wavasUSinaunuiusiudnlflunisgaduseusinunsnanfedanan
MnnsAnwUTiaduiuiiudluniseadusenludeluyalnneuilulddu
Togavlunisudinfiedinin Tneynsfnufiviunamessufuiug 15 20 uwae 25 ¢
doyali 1 kg andumsdnluannzaumiiulailan (Mesophilic) fie aganeld
gounndl 35 = 2 °C wgdmtn 1 adaatu seaznannsndn 15 day aeldnisdes
aaneuuuliennia uanmass Figure 2 Msvaaeswansliiuialsunafingasauves
nsnaaesluszuzan 15 day wuil waveansidaunuiudlunisgadusenluiiely
waliuSuna 25 ¢ deyaln 1 kg szesiatlunisgadu 4 day lnedsnisldiueauiy
fudluseninmagaduuagiinswgidutuiuflussnitnisgadu 1 adutetu i
USnafedininavangegail 39,400 Lag 42,800 mL muaU wanss Figure 2 (a
uaz b) WewSsuiflsuiiangnmeassfiannzifeatiu wud1 msldaudusiud
15 ¢ (pgTamsldwgraudududluseninenisaedyu 3 day) IuSuafiedinim
avautiosdian Ao WUSunufwazay 24,350 mL uay 20 ¢ WiuSuufwazay
34,950 mL udu nisvaspansldautuudlunisgadull nandefedinmgs
ninamuauilsiinumIgadu Ssynmuauliuinafmasauiiios 22,300 mL
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o

40000 40000 /
35000 /

35000 ——S3D AC 158

~—8—NS3D AC 15¢
53D AC 20 g

~—=—NS3D AC 20 g

S3D AC 25¢
~=w—=NS3D AC 25§

—+—54D AC 15¢
e NSAD AC 15 ¢

454D AC 20 g
st NSAD AC 20 ¢
—+—S4D AC 25¢

Cumulative biogas (mL)
Cumulative biogas (mL)

st NSAD AC 25 ¢
control

control

5000 W - 5000
B12:ia56711')‘101112131&15, OIZJGS!SYBBIDHIZUMXS
Day Day
*NS3D: Non shakes during adsorption for 3 days **S3D: Shakes during adsorption for 3 days
***NS4D: Non shakes during adsorption for 4 days ***¥*34D: Shakes during adsorption for 4 days

Figure 2 Cumulative of biogas production; non shake during adsorption (a)

shake during adsorption (b).

3. szezannaunududldluniseadusenlaniisluyaln
= A [ YY) o = 1 o VY &

PnMsAnyIaiauiududldlunisgeaduuenluieluyalinewilulddy
Togavlunsninine@inin lagvinnsAinwnsseziainisgadu 3 uag 4 day lagld
dufudud 25 ¢ sdoyaln 1 kg wWisuWeuiugamuauliiunTaaduLeu iy
aiunsvdinluannzgamniiulailan (Mesophilic) Ae agaglagaumgil 35 + 2 °C
Wwedmn 1 ATy sregiain1sudn 15 day neldnisdesaarsuwuulionnia
WARAY Figure 3 3INATNARBY WU USuauigazauveIn1snaaeensuiniig
IS a 7 Y a 24
Funmluszeziian 15 day Nszezaainisgadu 4 day IiuSunumeazangegn
T99RABTEELIAINNTANTU 3 day wazyariuAunliinisaadu auddu Falvidn
USunaufingazay 48,200 39,050 way 22,300 mbL fignnignisiugranuiusiualy
FENINNTRATU WU TrEEIaINsRadudINanaUIIIMNISHEARBINN Lile
srgrlIaINIRAtuUINTNITdwalvUSIN i eI War AL g U UAEI AU Tena
YoM aiuIalun1sgadun 4 day Wivsunafinedinmazanginiinisgadui 3 day
lngdsnsigauiududlusenitamsandu 1 aswiodu fs 8.76%
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45000
40000
35000 —+—NS3D AC25g
3
é 30000 NS4D AC 25 ¢
© 25000
g' control
‘5 20000
.g 15000 S3DAC25¢
=
S 10000 —4—SaD AC 253
£
3 5000
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Day
*NS3D: Non shakes during adsorption for 3 days **S3D: Shakes during adsorption for 3 days
***NS4D: Non shakes during adsorption for 4 days ****S4D: Shakes during adsorption for 4 days

Figure 3 Cumulative of biogas production by using activated carbon for

adsorption

4. Na*‘uaamilfuEiﬂuszwm%'umaun'ﬁ@ﬂ%’u

maglutdunsunisgedu deasonisiinuinundnfiedinmiinanld
Waneds Figure 4 Nnsnaaeansldauiudiug 25 ¢ lunisgaduwenluiloanyaln
Fredsnswedututiug 1 aduietuy Iuswdw%’jumaumi@m%’u Wuan 4 day
wud1 Bivsanaiedanmarangsninmsgasuilidnsvgrduiugudifunan 4
day £ 7.94 % s‘z’fqﬁ'ama3mﬂ%’dmﬁ’uﬁuﬁiumiam%’u 3 day nelauTunuau
Fendu Tngldisnmawgiduiuiud 1 adutetu WUSmafednmazaugadios
39,050 mL  n1sldanuiudiud 25 ¢ Duigadu Inedsnswegiauiududlugig
fumeunisgedu 4 day WiUSinafedinmazaugsniiniswgidmuiududlugag
Funoun1sgadu 3 day f 8.76 % uandlifiuin navesnngrdufiusiuiuagnsly
szgzhansgaduiinudAglunsiiausinaiiedinim
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——NS3DAC15¢ ——NS3DAC 20 ¢ ——NS3DAC25¢ ——NS4DAC 15 ¢ ~+=NS4DAC 20 ¢
——NS4D AC 25 ¢ S3DAC15¢ ~—S3DAC20¢ ~—S3DAC 25 ¢ SADAC 15¢
45000 ~—S4D AC 20 ¢ S4DAC25¢ control.
40000
. 35000
-
E 3000
% 25000
5 20000
2
% 15000
3
£ 10000
3
9 5000
o
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Day
*NS3D: Non shakes during adsorption for 3 days **S3D: Shakes during adsorption for 3 days
***NS4D: Non shakes during adsorption for 4 days ****S4D: Shakes during adsorption for 4 days

Figure 4 Cumulative of Biogas production none is shakes and shakes during
adsorption for 3 — 4 days.

5. YszAnsnnlun1sindadi COD (COD removal)

N1389A99Y83A1 COD dewasnauSuIunISNENITHININ 31NNITNAFRINUI
Foszernanisviindindy Ui COD avanamusyzaInIsuiin Han1svnaes
MsAguulad1 COD vawnyansnaassvesmsldaufusiudlunsgadu fa1ns
fdn COD aglutaa 51.53 - 65.96% Tsravesnsldauiusudluuimna 25 ¢ Tagvh
nswesuiuduRTEnIensgadu 1 adwetu Wuan 4 day wdnnisudnEay
1U 15 day wuin Tiuszansnwlunisida COD gaitanis 65.96% WlalSeuiisuiy
yamuauilildautisiudlunisgadu Tenisiidn COD 36.84% wansds Figure 5

60
50
40
W20¢
Wo25¢
20 Control
10
0

NS3D

CODremoval (%)
w
o

*NS3D: Non shakes during adsorption for 3 days **S3D: Shakes during adsorption for 3 days
***NS4D: Non shakes during adsorption for 4 days **%*S4D: Shakes during adsorption for 4 days

Figure 5 COD removal of experiments
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6. MstUAsuuUas TS Tuszuuniausin (Total solid, TS)

nn1snaaesnavesUsraniainlunisidnvesudsimunvaanisvnfie
FINNNYalNnNe Ul TEULLAZEBNAINTEUY HAINISMTR TS agluyae 40.60 -
61.68% navosnslidutuiuduium 25 ¢ Tasvhmaelutastuneunisgady 1
Aoty noumswinduna 4 day WU TS 5ufU 167,892 mg/L n&sannsngin
Wl 15 day SUSuanauvde 64,329 me/L Farnnisidas TS fuszandanly
nsindngeiianiis 61.86% wansda Figure 6b ilevimsieuifisusunisninde
Fanmanyamuaudilifinslddwinsudlugaduiivszansam  Tumsidad Ts
Aoutnasiil 47.68 % wanasa Fisure 6

a b
300000
300000
= ~#—NS3D AC15¢ ~#—Ns4D AC15¢
= 250000 -~ 250000
-y —=—NS3D AC 20 g 7 —=—NS4D AC20¢
~ on
3 200000 —+—NS3D AC 25 ¢ £ 20000 ——NS4D AC 25 g
& 150000 —=53D AC 15¢ ﬁ 150000 ~=54D AC 15¢
= o
[} v —
£ 100000 \ ~#-53D AC 20¢ 2 100000 54D AC 20g
\ ——s30 AC 25 E \ —+—54D AC 25¢
50000 9 50000
Control Control
0 T 1 0
TSin TSout TS, TSout
*NS3D: Non shakes during adsorption for 3 days **S3D: Shakes during adsorption for 3 days
**¥NS4D: Non shakes during adsorption for 4 days ***¥*34D: Shakes during adsorption for 4 days

Figure 6 Efficiency of suspended solids removal. During adsorption for 3 days

(a) During adsorption for 4 days (b)

7. Mswdsuwdas Vs Tuszuunsusin (Volatile solid, VS)
INAINABBINATDINTATAUSUNUTDILTITEE I 8uRIn SUIN A9
MnyalnneuiseuLlareenaNTEUy 1A1N3en COD aglutie 42.94 - 62.41%
HaveINS It UATuAUTI 25 ¢ Iﬂ&ﬂ/‘f’]milﬁusiﬂuéziaqsﬁu’umauﬂ'ﬁ@@%’u 1 pdasiotu
Aountswidniduiian 4 day nuinfluSunameswdeseimedne Sudu 49,210 me/L
wannsviniuly 15 day SUSunaanasnde 18,496 me/L Farnisiidn Vs &
Uszansnmlunsidngaiigaiia 62.41% wansia Figure b iflevimsiusuiiieuiu
msninfedanmainyaaueuilddnsldauiuiudlugadulissansam luns

[

AAAAT VS ADUT19AT 31.91% wansss Figure 7
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E 120000 E
= < 120000
- —+—NS3D AC 25 ¢ - —+—NS4D AC 25 ¢
g o S3D AC 15 g 1o 54D AC 15
80000 8 o 80000 g
% 60000 ——53D AC 20 ¢ T 50000 ——5aD AC20¢
2 0000 - ——53D AC 25¢ £ 40000 k\; ——54D AC 25 ¢
20000 -‘—-—-—-—‘_-—-—-—_ Control 20000 Control
0 0 i
Vs, VSoux Vs, VS,
*NS3D: Non shakes during adsorption for 3 days **S3D: Shakes during adsorption for 3 days
***NS4D: Non shakes during adsorption for 4 days ****S4D: Shakes during adsorption for 4 days

Figure 7 TS;, and TS, of the experiments.

GFLY

MnMsAnwINTRAnfediamanyalifiudunonisgadudie drufusiud
Mnwdndul Wisuifsutuganiuan Tnensfnyusinarestiufusiud szesinan
MapRd waskavesng T uuuilussistuneumagedu wul naveenisld
auduTuAUIIIU 25 ¢ Imaﬁwmimﬂﬂuﬂm%umaumiam%’u 1 adasiofu svazie
n139Adu 4 day lvdsunaiedinmazaugean 42,800 mL IiuSuufiiedinm
avaugeniganIuanAnlu 47.89% Tiuszansnmlunisiidn COD gegn 65.96%
UsgBvsnwlunsidn TS geqn 61.86% wazuszdvdnlunismdn Vs gafian
62.41% nM1Inaaasasuladn UTunawesauiudud seegnain1inadu wagnis
wermufusuilussrstureunsgadudmaioUiinsnsRanfieianin

AUBUAN
NI UAMINYIRENGIUNALNY W Inerdeuly Tunislvadiy
PrgmdeniauuaivayuidsnelalasinisudauasnsiaudnenimnisAng
aungenunyulguluseivandeud mivinfnwsyiudadafnu Ing1dendaanu
LAzYBYRUNTTAMNDIUITaduaSUN1TeRnYNdIY drfneuuleuisuasiay

[

PAIUNTENTINGIU (@FUN.) UsEaTUnsane 2560 Tunstiainudlginasniamiu
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nsanyUadeniinananisanwauluielnedSn15AnALNauVBIINT G aUTaLN A
AMMSUNISHANNIYTININW
The Study of Factors Affecting on Ammonia Reduction by Magnesium

Sulfate Precipitation for Biogas Production

aviwan Tafu gmnsal vuza1s uaz nuan WikeygaTIn
Sahatcha Jaisin, Jutaporn Chanathaworn* and Kamoldara Reansuwan
MPIFUNSINUNALNY W INeaeualy Weslnd 50290
School of Renewable Energy, Maejo University, Chiang Mai, 50290, Thailand.

* Corresponding author: winchana.jc@gmail.com

UNANED

mAteiiinguszasdiflefnumarosianisnmusaznisanagnauwsniden
Fawln (MeSO,) wilaLfinuszansnimnisuanfiadanin Tasld MeSO, finududu
100 mg L ﬁﬁmmeﬁmmgaiﬁ&iaﬁﬁ 1:3 Tuain1smu 1, 3 wag 5 min wazIaINIg
AnAENEUT 60 waE 90 min AuEIRy nduMIETIn R UTLUNSluss UL
¥ormaUsumsnsudin 15 L szezainiswiin 20 Ju aneldnsmuaugamnii
4n172 mesophilic (342 °C) MMNNNINAABINLTT T1Ia1n7u 5 min Mannazneu
90 min fUSunafvazangande 44,500 mL wregelsfiny 91nN1AATIE
23AUsENBUVBIRLTINIMNUTY 71381090 3 min - LIamnRgneu 90 min W
psAUsEnoUReTinugegn 62.3% FaliuTunafiinugeananidu 26976 mL uas
PNNITUATIER TS, VS tag COD WUITIAINIU 5 min luamnazneu 90 min
a1139M130 TS, VS uag COD lageanagiinfiu 67.9%, 66.6% wag 62.5% Aua1siu
AEAY: AMedInm nsanagnau winil@eudaus yaln

Abstract
The main aim of this research is to study the factors affecting of the
stirring times and precipitation times of magnesium sulphate (MgSO,4) on biogas
production efficiency by using the MgSO,4 concentration of 100 mg L The ratio
of chicken manure to water was 1:3. The duration of the stirring times were 1,

3 and 5 min and the precipitation times were ranged 60 and 90 min,
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respectively. Then the anaerobic fermentation was investigated in a lab-scale
batch reactor with 15 L working volume. The digester was operated for 20 days
under mesophilic condition (34+2 °0). The result showed that the condition for
highest cumulative biogas production of 44,500 mL was found that to be the
stirring time of 5 min with precipitation times of 90 min However, the highest
methane content of 62.3% with methane yield of 26,976 mL was found to be
the stirring time of 3 min with precipitation times of 90 min. The highest of TS,
VS and COD removal were 67.9%, 66.6% and 62.5%, respectively with the
condition of the stirring time of 5 min and precipitation times of 90 min.

Keywords: Biogas, Precipitation, Magnesium sulfate, Chicken manure

uni
o o a ' a N6y N a 1% =
edinminnnsgesaaeansdunidmenuaiiseluanglsennia lned
a a o a a 6 a a a 24 IS) IS5 IS [
wuaseavtasdunsdunltdlunsasyiulanasndninedinmlagdisiimuduy
p9AUsENRUNEN Falland@lunisyadialn Jsarunsadruldnaunuingyeaule &
NuITerateITenaulafnuinsianinedinin ey Anwinisuaainedinim
nlugemnslagnsvdnsuiugagns @nyun, 2011) NMIANYINTEUIUAITRERTY
Finmanszuuiidaundenuulionnia lagldundsanlsanusdaiudivenaads
U (Rena, 2009) MsAnwimswdningdinmanvegnulesiinges 1 srensiiuya
lruazyala (UIusnd, 2014) lnedwlngiedinmednainingiudseanyadnd wu
yalm yagns waryaln udidlesainyalafiesdusenauveslulasiaugs dewalvdl
8nsdL O/N fndefiminzaudnsun1snaningdinin Feensidiuivinzated
Tugas 20 - 30:1 lulasiauiiegluyaliavgnazauedluguvewenluiy Wessuuiinis
= an o o b4 IS < ! = ! ! ! A 1

avauvoweuliegs @3y, 2011) vilvssuuiianulunneau dawasiean pH Moy
luszuu vildnasenisiasayiulaveskuaiisenquitndnfineimulussuunisngs
& = N a P A ' ] A i
g Wesnnuuafisenquilianudeulmdenisiuasuudasen pH lussuy
= R = ! = o § v SAa A a o oo
faudidnen pH wWasuwdasldlduin wifenailiuuaiisenudnfineiimunganis
Wwigiule (Syd, 2010) wagviliszuvaumanle

aatuwenlufleTadulymuanlunisuaninedinm waziiiofinusednsnmn
n1swaningginmdsdadauidenneitesiunisaaueuluile 819y n13i13n
woslulelagnisthfingdin nannsvdnyalalusleiAasienseuiunis ammonia

236



N1UTLYANIVINNTILAUYIA IAMBEST AN 3 I EST
The 3" National Conference on Informatics, Agriculture, Management, um-...um..m.

Business Administration, Engineering, Science and Technology KMITL

striping (Abouelenien et al., 2010) audsiideiienfunisanuenlanie enfidu ns
ldnszurunisanaznouniaailagldindauunii@eudaalunisiidnteuluile
luimwwfﬂt,ﬁsmﬂm%mqﬂi (Wedane, 2012) Anwin1snanwenluidenign1sanNan
Tneldgaungilelaslada 150 °C dielinnazneulagldans MeCl,6H,0 wag KHPO,
(91UUN, 2009) Wusu

Fetuanuideidaulafnuinisanuenluisluyald deunisvingae
NSTUIUNISANAZNEUNILATIvEY MeSO, TnsAnwdadeiiiuitesde navesnisniu
NOUNITANAZNDULAZ TLHZIAINITANAZNDU MgSO, \ewfiuUszavsnmnisnaning
TN

A5n15fnEn
1. gAY

(Y] a

Tagavyalilasuaueyasizianmsulalueiundmiadednl vinis
TN vazveyalinoun1ImMAaeY 19U AUSUNYBILTaanuA (Total solid,
TS) USunauwaeuwdsseinadne (Volatile solid, VS) Ay (Moisture content, MC)

Lag A19RI1EIU C/N Wangng Table 1.

Table 1 Characteristics of chicken manure from chicken farm in Chiang Mai.

Constituent Chicken manure
TS content (%) 21.4+0.01

VS content (%) 17.5+0.02

MC (%) 78.5

C/N ratio 8:1

2. Anwnisanuanluienas MgSO,

mami’mqﬁuslué’mﬂmueuaqadaldLLazﬁfl 1:3 lagld MgSO, AU 100 mg
L' avagluthdmiuinisnazneudieanuosluieluyald 9anduviinisnurion
nsanazneu Tnednwnainisniulugae 1 — 5 min Aouassanslifieldnnnzney
Anwandmunsmnagnaulaennsislfifluszesnat 60 - 90 min ﬁé’qmﬂﬁfuﬁwﬁ
nTEUIUMTINLUULE0INAMESTUULUULUND
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3. szuundinfinedaninlussauiesuuifinig

nmandnfiedanmannstdyalnduingulddndunisveasslussuuwuy
wundluseauvieslfjuininis nelddmdnuuin 19 L Ysumsnisldauass 15 L dya
Infiiunisasuenludonnduingviunisvin dudunismdnaieldgungi
mesophilic (342 °C) szagian 20 Ju v¥iniswwe 1 afwiotu Wunan 1 min ¥inns
Aadedsdmsuinfuiadeurefudmindedanin e1usnsnsuanfnetanin
Tnsmsunuiiin dufindoyauiinasfinednmilndanniu uazaesdusenouresineg
Fanmiindals thsegnaiasedie pH, TS, VS, Chemical Oxysen Demand (COD),
alkalinity (ALK) Wag Volatile fatty acid (VFA) AULaz®aIn1sAiningdInIw
4. NMSIATIZINE

sasimswanteinmlunsas Jusulsunsanainavesduiuing Aasgn
2afUsENaUVRETININABLASeY Gas Analyzer (Gas Data GFM Series) ¥11n13
A329IAAY pH NDULATUAINITNLINAIY pH Meter (multi-parameter  tester 35
series, eutech instruments, oakton) LaEYINTIATIERNI T me SR e
ndnwayvaadn Wy TS, VS, COD, ALK wag VFA a1uu19s§1u APHA, AWWA and
WEF. 1998

Han1AnYILazIRTTal

1. NAYBINITNIULALLIAINTITANALNBU MESO, au3urufngasauuazasAusznay
vaediny

nnsnaastaauanluiieluyalisig MgSO, Ingfnwiainisniunagznis
anagneu neutyalivwdninedinim lnevhnisudnluseduiiesyjuins luaniie
nsgesaatswuulionnia Ysuinsnisuin 15 L gaungfilunisndn 3422 °C
F2ezaINIM0N 20 U 99N Figure 1 wansbiiuiaUsnafingasauenisneaes
Tngldvnaesfiviannusaziiainnagnay MeSO, Tuansneiu nuilSunafnvasay
g9@ANUNNAINIL 5 min LAIANAENeY 90 min JUSnafwavaude 44,500 mL
$99A91A8 43,300 mL Wag 27,900 mL AT 3 min Wag 1 min AL
1INNINAABINIAIANAZNDU 60 min  MrUSunuAeTan wazay 40,000, 43,800
uaz 44,000 mL AaMsAnAznou 1, 3 waz 5 min Muddy WelSsulfisuyiua
fwazauiuyamuauiliinsaaueslufese MgSO, wud1 mssunszuIuNTan
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woslufloanunsariuyszansamasnaninetinnld  SsynauguliuInaineg
dzay 7,150 mL (Jaisin et al,, 2017)

wroglsAnuaINTIRTIzResRUsEnouveIfIBTiaIn WUl Iainiu
3 min aIAnNAzneu 90 min WesdUszneufnelimugean 62.3% delisainufiie
fimugaaaAnidu 26,976 mL se3aaAeaaInIu 5 min uay 1 min lriesddznou
Youfinu 50.6% uay 51.8% muardu sliusunaieiinuandu 22,517 mL way
14,452 mL sudsu Tuvagfinsvaassnainnazneu 60 min lresruszneuiig
T 57.7%, 56.5% waz 43.9% AN 1, 3 wag 5 min audeu JlESua
Medimudalu 23,080, 23,871 wag 19,316 mL Aua19U

N Set 60 min Set 90 min  —g—Set 60 min  —pe—Set 90 min

50000 a0
40000
30000

20000

Curnulative biogas (mL)

10000

Methane percentage (%)

Stir 1 min Stir 3 min Stir 5 min
Stirring tme (min)

Figure 1 Comparison of the cumulative biogas and methane production.
Symbols: column chart, cumulative biogas; line chart, methane

percentage

2. Mewdsuudas TS Tuszuunsusin

USes TS Aeunasndsnisuinfiviainisanasnau 60 min &3 Figure 2(a)
LasLAIMIANALNBY 90 min & Figure 2(b) Wuinsida TS geftan Aainiu 5
min 11a1MNAZABY 90 min TneU3una TS Buduiaiitu 159,407 me L wdsann
sfunsndndunan 20 u anaunde 51,240 me L Andu 67.9% Tuvasdinig
138 TS fhammuilaainisnau 1 min aImnAznou 90 min Seduiinm TS Eusuly
JEUUWNAY 93,000 mg L wdsnddunisndndunan 20 Yu anaunde 40,380
mg L Amfu 56.6% avniiuuna TS lussuvanauilesnnninqduvidiegluszuy
viinvzgeaawasdunioeldiifuunamdsnulunmsaiyiivln finsvaaeinis
winyagnsiusz@viaimnisida TS Tuszuugetia 84.4% @nwun, 2011)
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.S in TS out —a—TS Removal (@) e TS out —a—TS Removal b
150000 64.0 200000 70.0
= 520_“ £ 150000 650
<2 100000 ] £ = g
£ oz E %
o - 3 T 100000 600 3
E 7 805 8 3
3§ 50000 -~ s B -
'9 I 560 F S 50000 550 F
0 54.0 1] 50.0
Stir 1 min Stir 3 min Stir 5 min Stir 1 min Stir 3 min Stir 5 min
Stirring time (min) snmng time (min)

Figure 2 Comparison TS and TS removal of experiments, precipitation time

60 min (a) and precipitation time 90 min (b)

3. nswasuudas Vs Tussuunisusin

USunad VS Aounazndinisuinfinainisannznau 60 min #a Figure 3(a)
LaT1IAINIANAENDU 90 min 1 Figure 3(b) Numsi1dn VS geiign Aainiu 5
min LamnRgnay 90 min TaeUSuna VS BSuduiiaindu 105,667 mg L wdsann
auflunsusndunan 20 Ju anaunie 35,340 mg L' Aol 66.6% luvadinig
3 VS igemuiitnaIn1snau 1 min Lamnmzneu 90 min FiUSanm Vs Guduly
JEUUWINAU 50,833 mg L wdsnddunisndndunan 20 Yu anaunde 25,017
me L Aoy 50.8% Taeiialu vs iluvewdediuiiBuansdunid ddduszuundn
fadinmgdunidagyinsgesaanglinanelufiedinin dinismaaedves 399
wazAnz (2015) Idhnsnaassnisvsingmveyaansuasuaiudes demuinium
VS Tuszuugnldly 80% (39911 uazanse, 2015)

- i VS out —a—VS Removal (@ - i VS out —a—VS Removal (b)
80000 60.0 120000 80.0
= 580 . 100000
1 60000 - o 60.0
z 60 & g 80000 g
2 ] E
3 40000 500 g g 60000 400 g
: § & 5
a g [
2 520 5 % 40000 o
£ 20000 | 200 ¥
> . 500 = 20000
] 48.0 0 0.0
Stir 1 min Stir 3 min Stir 5 min Stir 1 min Stir 3 min Stir 5 min
Stirring time (min) Stirring time (min)

Figure 3 Comparison VS and VS removal of experiments, precipitation time
60 min (a) and precipitation time 90 min (b).
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4. nswasuuUas coD Tuszuunisusin

USuas COD Aauuazndin1suindiaainisanasnou 60 min fis Figure 4(a)
LazLIAINIANAENBU 90 min & Figure 4(b) WuiMsHda COD geiign Ainainiy
5min 1a1NAYNeY 90 min lasUduia COD Budufidnvintu 24,381 mg L
wnafiunisudndunan 20 Tu anawnde 9,143 me L Anu 62.5% luvad
n1sf1da COD ﬁwqmwuﬁnmmﬁmu 1 min na1mnaznay 90 min duiUsuia COD
Susuluszuuingu 18,286 me L wdanasiunisudniduinan 20 Su anasnde
10,159 mg L Andu 44.4% n1sanaswesuSina COD inilosanasdunidiu
szuugneauviddenaansly usdinaundemsdunianqduvidhiaunsndovanslsiog
luszuy denisnaaeandnsiuseninlnauyniuyaansves 4adssu kag 83237
(2013) afiUSuos COD anaadlovhnisutinfadinim lavauisasida oD GRGR
90% (UaI5508 wag 93231, 2013)

I CO0 in COD out &—COD removal I COD in COD out  —&—COD removal

40000 58.0 30000 80.0

25000

P 60.0
20000 -
15000 - 0.0
10000
200
5000
0 0.0

Stir 1 min Stir 3 min Stir 5 min

56.0

-~ 54,0
20000 _ 520
— 500

10000
. 280
46.0

Stir 1 min Stir 3 min Stir 5 min

w
=1
=1
3

Chemical oxygen demand (mg L")
COD removal (%)

Chemical oxygen demand (mg L")
COD removal (%)

o

Stirring time (min) Stirring time (min)

Figure 4 Comparison COD and COD removal of experiments, precipitation time

60 min (a) and precipitation time 90 min (b)

LY

nNsnaassananludyluyalinig MgSO, Ayt 100 mg L Ta
Anwaainisniukazn1snagneu newlyaliundniedinin lnevinismdnly
seuneelfURng luanemsgesaasuuulionnia Usuinsnimdn 15 L aaumgd
Tunnsutn 34+2 °C annswsin 20 Ju Tngldvaaesiinainiuuaznainnaznautes
MgSO, TANEIIf 21NN15NAABINUTT T3a1n3U 5 min KaImnAzNeu 90 min 3
USnafeazangaan setufinUSinafneld 44,500 mL FeiluTinafneasauganii
MIMPapidy q wilesruseneuvestiaianintesniin1smeaaesfiiainiu 3 min
namnmzneu 90 min deilesAuszneufneiinugegn 62.3% THUTafeiinugean
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Anlu 26,976 mL kazaINNITIATIZA TS, VS wag COD Tuseuunuin M3a1niu 5
min Tunaienaznau 90 min @1u1san1da TS, VS wag COD lanninnisnaassdu 9
oAy 67.9%, 66.6% waz 62.5% AU

AUBUAN
ML UVBVRUANING NS UNALNY w1 Ine1dewadld Tunslviaiy
HrgmFenamnunuatvayunifenglalasinmndauas nsiaundngninnisfing
mundsnuryulsuluseave@eudmivinfnwssaudadinfnw Ingrdendeanu
nawNULINgIaeualy Un1sfnwn 2016 wasneglguveveunndtinauidouas
duasunisinens umnIngndewdly Usednd 2017

LONE1591999

1%
=

Aena ynyd. 2000 MsHAnfeianmaInnszuauNIEnLuUlFemelagliinide
vodlsanundnudaiudendandsy. Inerlinusieanssumansumdnde.
JURNINGNAY, YN INYI1BELNWATANERS.

Fnyun Al 2011 MsudafedInmanlugramslagnisudnsiuiuyaans
damsuldlunsisou. mednusimnIsuaansunI v, a383AINTIY
WAL, UNINYIBYAIVATUATUNS.

fadssas lyeny war 992351 JuMsna. 2013, MIANIANEAINVBINITHEATILTININ
MEsEUUMIingaeTINsENIEnAUYAuYaans. 51891UMTITY WmMIneae
wiAlulags1wNAAILLY ANANIEW 1Wasln.

UTudol yaydou. 2014. wavesnisiiuyalinazyaladeussa@nsamlunisndniig
v udesuintes 1 laedaufnsaluuuniuauysel. Imnssy
AERTUNITTA. @197139713A2NSTUEILING O, UUNNINY1a Y,
URINESLTealu.

WAIAAT WIAS, T52AnNG duldnz  uaz Y1TETIA 1TIATAS. 2012, A19AN9A

wosluilelulnsiuuaswoanedaluindersuanslasisnisanmznousae

NFORINTRHY. ITANTUNINGIRETIVAYUIAITA; 2.5, U 6 avuii 1 -

UNTIAU LUWI8U 2555: 129 - 137.
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Praflnuuuagngiisuuss Tnstaamgmanifoudaaziviuidoidesvaridma
souTunaniviluguiiilvadngerafvinhenans nslfuuuaeadsiuandie
engidgnududnuuimimisiarmnsadilafianszuaunisivdsunvamis
gunineld msAnwiiiinguszasdifiofinseiuinadviuinuguihenans
poudiilnadngsrafviienadlutmingnssd deuvudasamagnnine,
SWAT 589197 w.a. 2550-2559 (10 ) Fauszaudymoudssnuuasisiam
Fuwdu swdadFeufisunanisdaesTunanivi a galuadheiafuinfuanid
n329%a Kh53 UTmneud1svesguiiiievals dadudundsiilndiAseiy

HANMIANYINUIUTINUWILRGET8TUNALIMAIN SWAT Wiy 72.14 Srugnuian
= AV v v o~ ) ~ ) ! a1 | 2
wng Faranladanulndidesivanriingiaineglunueinumela lnguansaina R

way Eys 111U 0.823 wag 0.867 muaau ansumiulsiinaseusuiauiiivinuin

fignfe AmuUsansaiugiurenilinu wasAsuanhnduawisaiuininlile

wansfnwidlduandiiiuiussansamvesuuusiass SWAT fianunsariuaa
uadnsUSanivilfduiiinels 3nsilduanddunmsfnuiaiainazansahly
Uszgndlfifleusuussmsuimstansiludini vdesrafvimundniealg
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Abstract

Climate change affects hydrology, long-lasting rain or severe storms.
These continued drought and flood impacts on the runoff in the river basin
flowing into the Huai Luang reservoir. Using numerical models to analyze
problems is another way to understand the process of changing hydrological
condition. This study was aimed at analyzing the runoff in the lower Huai
Luang Basin that flows into the Huai Luang Reservoir in Udon Thani Province by
using the SWAT hydrological model during the years 2007-2016 (10 years),
which was experiencing long drought and flooding, including comparing the
simulation reservoir inlet point with the Kh53 Lower part of Huai Luang Basin,
which is positioned close to the simulation point. The results showed that the
average annual runoff calculated from SWAT was 72.14 MCM. The results
obtained were close to the observed data with a satisfactory level of R® and
Ens of 0.823 and 0.867, respectively. The most influential factors affecting the
runoff were: ground water base flow and the available water capacity. The
results of this study demonstrate the effectiveness of the SWAT model that
can calculate the runoff results as satisfactory. The methodology presented in
this study was expected to be applied to improve water management in the
regional basin or small to large reservoir to be suitable for agricultural,
industrial and consumer in the future.
Keywords: Huai Luang Reservoir, Hydrological model, SWAT, Water

management
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Uit 1 wiuiuansiifsnafuivhenans uaziiuiidnw

LUUR1aDY SWAT

SWAT (Soil & Water Assessment Tool) \unuudiassnisgnnineriign
W uiteldlunsussiuinaniivin msiesiginanssnunsadsunlames
Uiinawihnnmsasuuasanimgiionieniensliusslenifiau (lewns, 2548)
Feldun 919 ay nou LAy YA19LANINATLAEATATTY maaﬁuﬁdmﬁw wazdszuud
aau%‘u%u uaﬂmﬂu SWAT lmmmmﬂﬂjmmummLmummmumiﬁmmimam‘u
1 (ﬂm’]m wag USaans, 2557) GuamameuwmaqmLmLmeaaavLmLavaﬂu
A15197 1

M13197 1 Tayaiuguiaiidiiuuingass SWAT

wintoya U (w.a) YA wssdoya
wuudaeesEAUguTea (DEM) 2554 30x30 4.
wHuTIvnAY 2554 1:50,000 Vol
3 NN AY
WUAIUN 2554 1:50,000
unuinislduss o 2558 1:50,000
Joyae1ne (1 an1il) y .
. 2550-2559 Tu nsugleing,

Joyaru (8 an1il)
JoyauSunawiianandngadn kh.53  2550-2559 oy nIuvaUTENY

N15UT2LHUUSLANSATNILUUINEADY
N139539A0UAIIUYNABIUI UG LATANAIULANAIITENI1IToYAIN SWAT
(Simulation) agfowhnsieudisy fudeyavsmnanninadesedeuninani
75791M Kh.53 (Observed) lagusuifisu (Calibration) Tuained w.a. 2550-2556 (7 V)
LainnnsaeuLiiou (Validation) lugae U w.a.2557-2559 (3 ¥) dsl4dnluns
Uszifiusnuau 2 fauds teun ararduuszansnisdnaula R (Coefficient  of
determination) wage E,. (Nash-Suttclife simulation efficiency) Mé’qmﬂ%’jumaums
FOULTIBULUUINADILAD 98 G’Taaﬁmimmaaummaﬂéfawaal,t,umi’waaﬂ%ﬂﬂ%’jq
(Santhi et al., 2001) Imsﬂ%mmLmﬁmmmiﬂ'ﬁuLLﬁLuﬁuumaumiaaUmamwmama
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delsinadnsilladialndiAestuaananinmatauniign n1sdnuidldviins
USuudrninuseulniresm siinesniadnvaznen e agutng 1 9 A1
wiadu 2 ndu Ae AUSinunslvadiugturesinfafi SOL AWC, ESCO, SURLAG,
HRU_SLP, CH N2 uawASunmnisinaiugiuvestinléfiu Alpha BF, SLSUBBSN,
GW_DELAY, GWOMN gauandlu A5 2
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. W51Tmes Yolfu . .
9 Jsu Ju
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3 ALPHA BF f->iwﬁﬂ%’amsluaamawaaﬂ%mmmﬂwaﬁugm 0-1 0
4 SLSUBBSN  fiAnnugmmnuaadulade 10-150 91
5 GW DELAY szehainisivaveniildau 0-500 20
6 GWOMN  esziumnudnvesiluduiuiniassiuiu 0-5,000 1,000
7 SURLAG  snduuszavisnisaulviavesiiuiia 0.05-24 2
8 HRU SLP  arwduduiade 0-0.60 0.031
9 CH N2 F1 Manning’s n dwSugningn 0-0.30 0.014
NANTSANYA

Nan1sANwUSINaIL YA e flnat e AT enastassenined
W.A. 2550-2559 (10 U) A28uuud1ae SWAT naudsuatmisidinesianiny
285.96 &1 aual. Gafligeninandingain kn 53 Aauedewindu 77.45 §1u au.
delgvinnisusundreanuseulmvesnisifiedis 9 6 fuandy ans1ei 2 uda
Ty wuUSInaivieas s eTfiduININuUUSaes SWAT  winiu 72.14 &1y
au.al. ddlndiAssiuAngiain dmsunsnsaseuanugniowneAmeaiAded R
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Abstract

Changing the patterns of land use in the basin, especially the high-
value cropping replaced the traditional crop, and the increasing of the
community affected on the hydrologic system and runoff in the basin. The
purposes of this study were to compare and explain the impacts of land use
changing on runoff of the Phrom-Choen Basin in the two different times: the
first phase, during 2007-2010 and the second period by the SWAT hydrological
model, and compare the efficiency of the model with the observed runoff
data from the Nam-Choen Dam during 2007-2017. The comparison results of
land use in two periods showed that the rice fields, deciduous forest, water
resources, cassava, integrated cropping, were decreased 24%-94%. Meanwhile,
the evergreen forest, sugarcane, and urban area were increased between 21%-
447%. The average annual runoff resulted from SWAT in the first and second
phases were 527 and 277 MCM, respectively. The accuracy of the models
represented by R® and Ens ranged from 0.85-0.88 and 0.98-0.99, respectively,
which are acceptable. The results of this study indicated that the runoff in
hydrological system is variable due to the impact of the change in the pattern
of land use for agriculture, including climate change factor. The approach and
results obtained from this study are expected to be useful and applied in
planning for effective and sustainable water management in the future.

Keywords: Runoff, land use change, SWAT, Phrom-Choen Basin
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WuUUTIABY SWAT wazn1ssiusiudaya

LUUI1aDe SWAT (Soil and Water Assessment Tool) (SWAT) (Arnold et

al., 1998) LﬂuLLUUé’wammaqwﬂ%wmwﬁﬂﬁgﬂﬁwmsﬁuﬁm%’umiﬂimﬁw%’wmmﬁw
SMTUNTNLNLLAE NS IANTINSNENS IRl URansTnUIINASIaBULaIn L
Usglovififunazanmgiionna (va wagane, 2559) lumsairanuudiassazdesd)
msdansealigniesnuguuuuilaiivun ielvaunsaduianaldduandy

Table 1 saudefivunaulunisusuisunisifwmasanusaulniielinaansnlag

v o Y ~ Y] a ‘:4' ° ) av A A Y
anulnatAgsdudeyaainaniinsivinatanniign dmiulunisideiidenly
NIRDIIIUIU 8 ANdINanaUSutmT Uegiaid, 2556) fakandlu Table 2

Table 1 Spatial data and hydrological data

Data type Year (B.E.) Scale Data source

Digital elevation model (DEM) 2554 30x30 m

Soil series map 2554 1:50,000 Land Development

Stream line 2554 1:50,000 Department (LDD)

Land use map 2553, 2558 1:50,000

Climate Data (Khon Kaen Station) Thai Meteorological
2550-2559 Daily

Rainfall data 9 station Department (TMD)

, Royal Irrigation
Observed data 2550-2559 Daily

Department (RID)

Table 2 Range of sensitivity parameter and optimal adjusted values of SWAT

o, B Range Final value Final value

Year 2553 Year 2558
1 SLSUBBSN 1-50 17.5 16.24
2 CH N2 -0.10-0.30 0.035 0.035
3 SOL_AWC 0-1 0.13 0.22
4 ALPHA BF 0-1 0.025 0.028
5 GW_DELAY 0-500 0.45 0.45
6 ESCO 0-1 0.01 0.01
7 CH K2 -0.1-500 0.48 0.53
8 GW_REVAP 0-500 1.35 0.72
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USunautinninenn SWAT wazUssBnSnnuauuusians

USnanivineasseTeaed 1 (w.e. 2550-2553) wagaa9dl 2 (1A, 2554-2559)
fifuinan SWAT Taeldyateyamsliusslonidiau U we. 2553 uay 2558 rou
mM3Uiuudsnimesamseulmildiadewiniu 1,579.84 wag 888.59 dnugnuiar
R amEU Fedlengandtanniingaaiafifiaindu 562 uaz 290 dugnurariiams.
audU WanunsuSundannsifiesii 8 fudsdauandly Table 2 Wt wuin
Usinamivinaaelutied 1 uasted 2 Seranaayifu 557 way 314 augnuiAn
ns. AUy BleinnsanSeuiiousyning 2 ranan wuiaedt 1 usinanivi
AsTeligainiinaedl 2 wihiu 43.50% Taedanvmanuiinadwinlugasd 2 dind
ﬂ"lLQ’gEJ 48.33% Iﬂﬂﬂ?LM@ﬁﬂ’]@j’]ﬁ]ﬂﬁ%}UNaﬂ’izwuf\]’]ﬂﬂ’]iLU%SULLU@W’m'ﬁuﬁUW%’n
mLﬁuii'é'aas‘ﬁaﬂWiUQﬂ5@aﬁi’wLﬁuﬁaﬂi’fﬂ%mmﬁwu’mﬂdﬁn (nsuwauseniu, 2554)
sdsmsTiiUSaRutesnAnedsUnd dwmavihlrusinaivind Tnsame w.e.
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Usziflumnuulugiveauuudiasanuiim R 985¥11319 0.85-0.88 %qasﬂummsﬁﬁm
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Tu Table 3 uageudnfuldvosdayadiuiuiis 2 9aaan fauandlu Figure 4 uag 5
AIUANY

Table 3 SWAT performance evaluation index Land use 2553 and 2558

Periods and Average annual runoff (MCM) Index
Verify range 3
land use Observed Simulation R E.s
Period 1 calibration (50-52) 559.38 510.18 0.87 0.99
2550-2553
Luzss3  Validation (53) 564.71 603.93 0.85 0.99
Period 2 calibration (54-57) 371.89 39733 0.88 0.99
2554-2559
Lu2ssg  Validation (58-59) 210.06 231.57 0.87 0.98
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Abstract

Sedimentation has a direct impact on the potential of the river.
Shortage of sediment data in regional basin due to budget constraints may
affect quantitative and qualitative water resource management planning. The
objective of this study was to establish the equation for estimation of
sediment volume in the Songkram Basin, Sakon Nakhon Province, by multi-
regression analysis technique, which relies on sediment, rainfall and runoff data
from the 3 observed stations include Kh90, Kh91 and Kh93 during 2005-2016.
The results showed that the average annual sediment load in the 3 observed
stations were about 10,660 tons per year, with increasing trend in the future.
The results of sediment volume from the equation generated by the multi-
regression analysis using the data from 1997-2012 compared with the observed
data during the same period remained were good. Meanwhile, the validation
results with observed data during 2013-2016 has shown great results in
threshold, which indicates the index statistics included Rz, and RE were 0.70-
0.97, and 7.5-34.9%, respectively. In addition, the sediment showed a better
linear relationship to the runoff than the rainfall. The methodologies of this
study was expected to be a guideline for the estimation of sediment volume
in small river basins that lack data or physical characteristics close to the study
area, which is beneficial for effective water resource management in the future.
Keywords: Sedimentation, Rainfall-runoff, Multi-regression analysis, Songkram

Basin

unin
Jymnsdanzneuluudininennissrdrwemthauiiinisasuudas
ANYAULNIINIEAIN AIUTULITIVBINE miLﬂ?isuLLiJmamWQﬁmmmasmﬂﬁé’f
Uselewiifiau (Prasanchum and Kangrang, 2018) miuﬂqmﬁuﬁﬂﬂﬂ ARFRBGEAN
a1s1saullng v‘h"lﬁl,ﬁmmiﬁuwé‘m%wﬁwﬁuiuu%nmﬁuﬁduﬁﬂ (zhao et al, 2015)
LLauwm‘wwmeyﬂaulwaaqmmummLmaqm L‘LJumm’memmuwu wdaAuAnTRY
mumm'}mamawaaﬂmmwmmmmﬂLﬂmsmmmmummumimiﬂimm dana

261



i!;

N1UTLYANIVINNTILAUYIA IAMBEST AN 3 I
The 3" National Conference on Informatics, Agriculture, Management, mmmeuulnmu
Business Administration, Engineering, Science and Technology KMITL

nszMUADNITUIMTTANITHaraiaunTld Tulagdunisnsiaiausunungnou
wrnuassludihdndudoddiniesfionwzduddldeuuszandntogs (nguey
PENOULALATINTNG, 2556) TanfansfiTnsnsuvgansaninlugitinfinininesd
Uszulgmiuszneulaenss Wuwmeyililiausanszaedunimsaind3ua
nznauldvhiufiguinduieatuaninmatauimaniivi lunsdfidesnisussdi
Vsunamznauluginildiiindesilonsiatale q Ju sufufecendeaunislids
pnudiniusgUaunsonaesuuvenidInaesfils s inuezneuLIuAeY
LLa“’Ui‘LI’mJU’Wl’l (Sediment-Discharge rating curve) 8en4lsiny & FruanTETinu
quiieng  Fuldfunanszmuannnadsuuasaniwniionnia TnsanizUTaunmsy
fuusiusgneguuse fafognammmsaiivihsdunduludminanauasiasnarsd wa.

2560 ﬁqmmm‘%mmwuﬁ]vLﬁuﬁﬂﬂa%’sﬁﬁﬁmwa'amaﬂswwiaﬂ‘%mmﬁwhLLavmi

£%
A Ao

Wnenznau (Liu et al., 2015) muu ﬂ’]iﬂﬂ‘lﬁ%’]uzﬂx‘m’llﬁmﬂﬁwﬁ\‘iﬂLW@‘WGNU’]WW’WUF’]?W?

v 6

ﬂimﬁuﬂ‘%mmmzﬂaﬂumm Imawmimﬂmmamwuﬁmﬂ%yaﬂimmmzﬂau Usuad

e

AusazUsuiaivinananiinsiaialagseuiiunguiigu Yaminanauas 91udu
3 @0l 1okn Kh9o Kh9l uag Kh93 diuniiasigimeimatianisiiasizinisannoy
wyA (Kong et al, 2015) wipadsaunsdmsuaianisalusununzneuludin
FRINTWTHULTIBULAZADULTIIUNANITAIUIMUTL AN NOUANALN TNRAIUI VLAY
ToyanznouaNaningIainase eUsedliuyseansn nuarAuwiug1veaunIs
A de
WuNANE
dgf a 901 ddy a 1 1 %; 1 %’ 1
Wundugu INunUszana 3,560 ag.nu. Wuguiianvivedguinlusdiunia
nzTuoenileunile aseupquituidulngludminanauasiasuasnunuiedy 1
wrasRIfvvuangddgfesiniviiiiou af1lanuauiguidifuiien
Lﬁamsmgwm fauandly Figure 1 U%mmclumﬁaLLUiﬂi’uaquizwj'm 1,500-1,580 4.
YSunadvinadesel 768 au av.a. nstdusslesunaudiulvaiduiuiiuidn
wnwasnssukarU bl Jyvisiuuvasin loun uwestfudulazludiiisanedanis
gulan-uslaa inunsnssulugguas ¥ageuuintymuiviiudundusazdiUnlua
X Ay v 3 A o = v saa 1 a
wan wunUdudignunsniitevitnisinens Insldussloyinfuldmanzauuasd
Ugynsunan1enai

262



nﬂsﬂzzﬂ;@%ﬂnﬂiisﬁuwlﬂa IAMBEST ﬂ%\‘iﬁ 3 IO IAMBE

The 3~ National Conference on Informatics, Agriculture, Management, S e )
24-25 MAY

Business Administration, Engineering, Science and Technology %956131:'

T

18

) da1dins293aun9in
A wazAzNau

9 @ aantinsiainely
a3 %
draiviningu

S wauiwagui

7 uaith

sEAUAINGA (1)
High : 664

—
- Low: 21

Figure 1 Location of the Nam-Oon Basin and the study area
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Figure 2 Relationship of sedimentation, runoff, and rainfall data from 3 stations
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Table 1 Comparison of observed data and simulation results

3,000

Sediment yield (Ton/years) Evaluation index
Stations Periods (in B.E) 5
Observed Simulation R RE
<90 2549-2555 (test) 12,860.5 11,899.6 0.70 -7.47
2556-2559 (verify) 10,361.9 9,446.9 0.91 -8.83
o1 2549-2555 (test) 3,692.7 4,807.3 0.91 30.18
2556-2559 (verify) 2,437.1 3,287.5 0.97 34.89
Kho3 2549-2555 (test) 17,066.7 18,857.6 0.88 10.49
2556-2559 (verify) 13,870.8 15,682.6 0.92 13.06
18,000 4 Calibration ., Validation
15,000 - Vr -
5= Observed -=---- Simulation !
g 8 12,000 - :
= 2 9,000 - !
€ c 1
5 O 6,000 | !
B~ i
1

0 -4
Jan-48 Jan-49 Jan-50 Jan-51 Jan-52 Jan-53 Jan-54 Jan-55 Jan-56 Jan-57 Jan-58

Time (Years)

(a) Station Kh90

5,000 - Calibration Validation

4,000 -

A\ 4

————————————-Xe

r—
A
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3,000 -
2,000 - (]

{]
1
] ’ ﬁJV\J’\
0

el ¥ Qe
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(b) Station Kh91
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Figure 3 Comparison of sedimentation between observed and simulation
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Abstract

This research aim is to enhance efficiency of sugar cane crushing.
By studying of some problems in both of before and after efficiency
improvement. All factors including the extraction of sugar cane such as Roller
press set, sprayed water volume and water temperature were also studied. It
was found that there were some problems from a series of pressure in each
Roller press, as it was irregular, and the water temperature did not comply
with sprayed water volume. Here were how to the productivity extraction of
sugar cane as shown.

1) Increase pressure of Roller press from an average pressure of
1730 lbs/square inch are 1810 lbs/square inch.

2) Increases average sprayed water volume from 130 square meters/
second are 132 square meters/ second.

3) Increase the water temperature from 88 degree Celsius are 90 degree
Celsius.

The results of the study and data were analyzed before and after
efficiency improvement. To fix the root cause of the problems the extraction
of sugar cane such. By applying the principles of statistical and Analysis of the
results using the software package found to enhance the productivity
extraction of sugar cane crushing increase. By the sweetness of the sugar
before improvement is 10 C.C.S after improvement is increased 12 C.C.S and
the productivity extraction of sugar cane crushing increased from 96.46% to
97.74%.

Keywords: Performance improvement, Commercial cane sugar (C.C.S)
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Figure 4 Interviews for basic problems. | Figure 5 Sugarcane raw material used in
the plant. (Total Type)

Table 1 Sugarcane Genetic used in the plant 6 Type

Type 1 2 3 q 5 6
Sugar cane 92-11 99-72 95-2-156  YDUWAU 3 BN 12 K 366
Genetic

funeudl 2 Anvivdnnisuasnguiiisadesldun ndesdienizrrunuanin
7 9673 (7 QC TOOLS) mdibosiuAeaiuadi uaznsmaranduiuslilusunsy.
SPSS.1asHu 22

Tunauil 3 edesdiouargunsaiflilunsids FeldlunsuiuuasTaumandiuys
A199 laun

1. 1AsaInAUS NG wlanladwmosiunsn 2. 1A5a93nAlna Pol
3. 1ATRNIAUSUIUNITITULN 4. ww3a9nnsanalalasan
5. 1A383InAILEITRY 6. wesluilineTingamaiiuiiou

7. YAanudBe I 6 gn WWMEUHIAUENA1S 32 13 811 63 1 8. InBuNINdee

272



N1UTEYNIVINTILAUYIA IAMBEST aedl 3 Iv h s-l-
rd . . .

The 3 National Conference on Informatics, Agriculture, Management, =018
24-25 MaY
Business Administration, Engineering, Science and Technology KMITL

Figure 6 Brix meter Figure 7 Figure 8 Spray water Figure 9 Hydraulic

Polarimeter meter press meter

T

N01 TURBINE CONTROL PANEL

Figure 10 Speed Figure 11 Hot Figure 12 Roller Figure 13 Fiber oven

round meter water thermometer press set 6 rolls

Sumeuii 4 Funsumaiudeyalunmsiesehouide 1. Aufoyausinauasgniivus
avan avmad i 6 90 2. iudeyagumpitifeuiiaslinag vnq 1 92l 3. i
FoyauTinahwan Sufindmng 1 92l
funaud 5 Linsgidoyauazmiannguesiign  eesilefitaslunisiiese
nsgvrumsfivatadesiile “mafiulssAvinmnsiuadados” Sdwielud
\esilefl 1. 7 QC Tools 87 luifiusauriudeya wisla wwugiifsuan
nsl avduitus Ousu 1edesdledl 2. mAussnalelasaniia 6 g AeunsUTuULe
wagndsnsuiuUssiienudesiu  95% iedesdledl 3. Aenwviianuduiusues
Pearson Ingldlusunsy SPSs Haelumslinsizsicanuduiusuesteyauaziainsile
il 4. mAnadsvesoyausinalelsia Uimnanimey guvnitiwe uagAnLmL
naun1sUTUUTe wavraensuTuyse
Fumeuit 6 \ukansUsuTuazUTsuisURadauy ST eiuRdINIsUT U
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nafildannnsanenszuunsivaindasvesustnimansesunanes
10 TneudluAnviuesfutoyaussnavasgniiv Usinmthmeu wargungiidiwsa
TngtaniSeudsuiudoyaiuesuiinhmansedunanys S wieadiases
nan1snease azldiianlunisifunanaunisnaass 28.TulaviAiuNandanng
naane 28 TuriiielUSoudioulssansnmuaza C.C.S. lunszuiunisivainges

1. G]151\‘160E)llaV]’NﬁﬂGlﬂ@‘UﬂﬁUi‘U‘Uix‘ﬁﬂu’m 28 ’Ju wagunaenIsUTUUSe
U 28 U suaua‘vﬁ,mmLLiaﬂmmaaaﬂwULmamm ammumwsu USunauinns
LasAIAINMIY LAAIRINNTIST 2

Table 2 Statistical data before and after the update.

Statistical data before Statistical data after

Data set Mean SD. Mean SD.
oller press 1 1,985.714 44.84 2,075.00 51.81
Roller press 2 1,900.000 136.08 2,046.43 79.26
Roller press 3 1,825.000 233.53 1,928.57 118.18
oller press 4 1,275.000 157.82 1,192.86 212.44
oller press 5 1,457.143 128.89 1,500.00 112.21
Roller press 6 1,932.143 98.33 2,010.71 31.49
Water temp.(°C) 88.964 2.487 89.750 518

C.CS. 10.320 .823 12.153 491
spray water volume 129.821 5.221 131.500 2.835

Commercial Cane Sugar (C.C.S.)

2. msnenauduiusieun1susulTalaeden usinayadl 1 4an 6 gaunqll
WU UagA1AUI LHsnAIAumUluYa 1 aveenuunniigalasnisin
gaumgiumsuluyedl 6 Jnideyawseinayadl 1 a6 g TUINIULATAIAIY

VU AIATIRIIAIANLFITUSYeITaYa AIn13197 3
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Table 3 Relationship value between the Roller press Sprayed Water temp. and

Commercial Cane Sugar ( before and after) N = 80

Roller Roller  Water temp.

Data set (C.CSs)
press 1 press 6 @)
Roller press 1 Pearson Correlation 1 .696** .626%* .429*
(before) Sig. (2-tailed) .000 000 023
Roller press 1 Pearson Correlation 1 397* 172 496
(after) Sig. (2-tailed) .036 .380 .007
Roller press 6 Pearson Correlation .696** 1 .580%* 671%%
(before) Sig. (2-tailed) 000 001 000
Roller press 6 Pearson Correlation 397* 1 -.057 -.163
(after) Sig. (2-tailed) .036 774 407
Water temp. Pearson Correlation .626** .580** 1 641%*
(C) (before) Sig. (2-tailed) 000 001 000
Water temp. (°C)  Pearson Correlation 172 -.057 1 586**
(after) Sig. (2-tailed) 380 774 .001
Commercial Pearson Correlation .429* 6717 .641%* 1
Cane Sugar
Sig. (2-tailed) .023 .000 .000
(C.C.SNbefore)
Commercial Pearson Correlation 496** -.163 586 1
Cane Sugar
Sig. (2-tailed) .007 407 .001

(C.C.S) (after)

*Significant relationship at level 0.05 (2-tailed) ~ **Significant relationship at level 0.01 (2-tailed)

3. WAAIANLIINAYRIGNIAUYAT 1 Uazyadl 6 NOUMATVAY QUUUANUINTY Lay
AUUNBULAETAINITUTUUTY lins1aUSsuisULUUTUATENINOULAL RS
nsUTuUse (T-test Wiguiguuuudugdamaaed) N = 80 1uazldunsien1sei 4
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Table 4 Comparison table before and after statistics between the Roller press

Sprayed Water temp. and Commercial Cane Sugar

Data set Mean Day Standard Dev. Discrepancy
The  Roller press 1 (before) 1,985.71 28 44.840 8.474
couple
1 oller press 1 (after) 2,075.00 28 51.819 9.793
The  Roller press 6 (before) 1,932.14 28 98.333 18.583
couple
) Roller press 6 (after) 2,010.71 28 31.497 5.952
The  water temp.(°C)(before) 88.96 28 2.487 0.470
couple
3 Water temp. (°C) (after) 89.75 28 0.518 0.098
The  C.CS. (before) 10.32 28 0.823 0.156
couple
q C.CS. (after) 12.15 28 0.491 0.093
a <
91364

< V1 [ [y = v v =
1. aguldimdinisusulsenssuiunisiivaindes (Lsanavasgniiuuas
qmmﬁﬁﬂwm) ansavi A (C.C.S) Miindulauaninan1smaaeIniy
M5 5

Table 5 experimental result

Pressure of Roller. (PSI)

Water temp.
Statistical value C.CS. .
Roller press 1 Roller press 6 QS
Process of sugarcane (before) 10 2,000 2,000 89
Process of sugarcane (after) 12 2,100 2,000 90

9105199 5 a3Ulaan Wetiuusinayail. 1.970 2,000.Usudnan191983 feu
msUsuUgeUsulu 2,100 Youssan1sneils gadl 6 10 2,000 Usudsen1s1aila uaz
gaumginsuneudsulye 89 asrwalduauiuilu 90 esrwaidea Yaevinlia
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AravuanIafistY MnAeunsUTuUTe 10 C.CS. u 12 C.CS. il
Wzl siuguiiddyresnisiivatadesiie 1usinelasiawizusanayad 1
uazyngaTiny 2. ammmmwsmauﬂimmwmmuamwuaawamaﬂimmuaumm
yureatden aonadosiuuiteresdtniunamudesuaziina.(2555) ¢
a]mwﬂﬂimuquﬂizammwmimammmaiukmuwimqmmmmiﬂiuﬂqammuaq
funsisangniiu wagnisdaaniingy n1sseangniiuiiyaUsrasduiieligniivegly
anmilafige wnzausensaL MISsuiisuusanaiigniiugedl 1 wazynanvine
usananniigaduyail 2 wazsnihyngaiedusinaund uiazasianetuynge
Tneftaduthmiinmienseiiud

2. unugfiuansasunenuuiinudesdifuiieudisutuiinamanse
fildiszring Usedl 2556/57 89 2558/59 wpdlsanuimiansefunanys fagui
14 913071 14 aguldin devsusuusAemaifiuussnayei 1104 2,100 Ueudsio
#1519t 9adt 6 LU 2,000 Yeudronissiia wargumninsuuiuidu 90 eamn
waldea taehliaiaumuaansafiatu 9inteunisuiulye 10 CCs. 1y
12 C.CS.

= P oo o % s
weuIUSuaudssiuWisuiuURunadianaiile

o Y 8
(&) o Usz91lU 2556/57 ii9 2558/59
rh\n'a

1,150,000.00

1,100,000.00 =

1,050,000.00

m Foudhiiu
1,000,000.00

e

$50,000.00

Uszand

900,000.00

2556/57 2557/58 2558/59

Figure 14 Comparison chart between input sugar cane and sugar content.
Annual 2556/57 to 2558/59

Afuguiinseinaiutadoussounietafenuluanmnsuantagiul
anusadfianandninaldinntn isgmafintiinadmadesusufusiidea
077 ussnagniiu Vinauazgamgivmsy yfafuufinainghvfedes Jeavdema
Timnamandnine fuTuugiduaenndosiummiddoves qadnd seaulu.(2509).
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ﬁ'j'rf]a]i’]’aﬁﬁwummmﬁﬂm?ﬂn%mwmqLwﬂﬁmaqm'imamﬁwmaiunéui’wmaﬁa A1
mmmmmaqmmamamuaaa Cccs (Commeraal Cane Sugar) LLau dndruvesdoulv
T iufioufusuudesianunfidniiu muumsmsuumjamaaaEJmmzumw
(ccs) wldifundninasilunsteviodos  Feidauliusransnmnisrantiaiatiy
ety lurhueaieafutandadruresdoslrlnifidriuifioufusnudosimunas
dwalisyAnsnmmanadalunsndnimagsio

3. unuiuansasusIBuARABANIILUTERT 2556/57 e 2558/59
LaEABUNTNAADIRILATUT 17/12/59 B9 27/1/59 wdInsNnaBIRauATUR 28/1/59
04 24/2/59 Suaaiiammfwmamwﬁmwame #14 Figure 15

91N Figure 15 LLamqaq‘Ui’]aqwuﬁwLa%mmmm ABUNINAABIR LA TUT
17/12/59 89 27/1/59 uasndnsvinasssauwduil 28/1/59 s 24/2/59 uandliidiu
PNANTHNUINLINUTEAR

a =
is OOC.C.S. BHUDUATNRATAITUNITU

11.85 12.15
11.55 11.58 W AT
10.32

10.00 | | Usgdd
[ R eyt
N1SYARDY
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2556/57 2557/58 2558/59 17 12/58-27/1/ 59 28/1/59-24/2/ 59

Figure 15 Chart showing summary report of C.C.S mean. Annual 2556/57 to
2558/59. Before the trial date 17/12/59 to 27/1/59 and after the trial
date 28/1/59 to 24/2/59

ffuduiingzin imsasnumudeyaluefniddoyaduedidls egratu
nnsiisuiivuaedsvesaumanuluedaeds 3 Ifduundanaded
11.66 c.c.s. ApwhmsUFuugsidaumiuads 1032 cos. wagndansuiulged
ArANURAY 1215 c.cs astudnfinsiauinig sghadussuusazandunis
ot lutunou aonndeefuiuIToveed1TnIIuANENSSUNSERELATINATE
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Figure 16 Chart showing the Production efficiency of sugarcane harvesting.
Annual 2556/57 to 2558/59
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Mechanical Properties and Thermal Resistance of the Soil Cement Block

Containing Bagasse Ash and Bagasse
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UNANELD
a o le’r-:l %3

qmf\]ﬂummqﬂimﬁtﬁaﬁﬂwmmauﬁamqﬂaLLazmmﬂmmuﬁ’umm%@u
YDIDFUABNAUTIUUATN ﬁdaumammmaﬂmmammmmmuaaauaﬁmaaa lngdl
é’mé’mﬁ%aawawu%Lmummal,msmuaaa uazAugnIriovudos aefisesar 100:0
90:10 80:20 70:30 60:40 Wag 50:50 lagthwiin muA U nansANwIRERTITINT
eunzanlusunsldnulaelddads anuuluse wezauauifauduauiuiu
arwdouudanin f\]’]ﬂﬂ’]iﬁﬂ‘HWWU’i’m"Wﬂ’]i@ﬂ%mﬁﬂ%ﬁﬁmﬂﬂ’]ﬂm‘ﬁ’] 24 1 gy
WINTFIU WeN. 109-2517 AWMU 22.7% - 32.54 % AUaIU dnTUAISITULITIoN
ogfil 40-50 Alanfusemaauiiums Ssoglunasinuamydalisuimin uande
Anwmnuduauuiuaiuieurhlimswiidledisymanivudosiazvudosyi
T¥nsanelougamgiivesdgudenanas deainnanisAnunuIdndiuvesudiuusise
vudes uazAugniseviudes egiifesas 80:20 alviaindsdngsgn Anis
panAuinogluinusinnsgiu wagansfunuemsfousglunosia
AEARY: auluiuAmNsou BgudsnAuTIL I USoBLAYTIUDRY MAITULIISN

Abstract
This research aimed to study the mechanical properties and thermal
insulation of the soil cement blocks which mixing the biomass materials such

as bagasse ash and bagasse. The ratio both of cement: bagasse ash and
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lateritic soil: bagasse were 100:0, 90:10, 80:20, 70:30, 60:40, and 50:50,
respectively. The strength and thermal insulation properties were considered in
the indicator of this study. The result found that the water absorption after
submerged for 24 hours follow TIS 109-2517 was 22.7% - 32.54% respectively.
The compressive strength was 40-50 kg/cm2 that classified as non-load bearing
type. The insulation capacity found that the bagasse ash and bagasse
increased, the temperature of the block decreased. For the result of this study
found that the ratio both of cement: bagasse ash and lateritic soil: bagasse was
80:20, which effect of highest compressive strength, the water absorption in
standard, and the thermal resistance is well.

Keywords: Insulation, Soil cement block, Bagasse ash and bagasse,

Compressive strength

unmin

tagtufanildlusunoadildnmsfaunsuuuuiuegimanvateiiiesessy
fuaudesntsuazidumadenlituduilnaldidenldogramnzay Heiddnide
unanefiinsinwduaitlunisirdagmdelduininuselowd 1Aatannia
ennsalndg Jaspmalvedulssmanuasnssy ndenggiiuiefzifoayian
findefaninmanuns ednsiiawtaginmdananiurudesuasndiniudes
uwasluiannoasadmanaouninudon Judumadennisigilisantagieaiis
anas Wunmsiuyarvestagmdefiainnisinunssmansudesuaiivudesdn
IESUDE

eudes (Bagasse Ash) a9nn1sAnwLasitefiiunuIesRUsEnaun
wilusenaulusmedanieanlan SO, Wussduseneunanuinniniesay 60
uonantudaiusnaesAUsEnoUBUTINEIY Wi ALO, CaO Fe,0, K0 MgO P,0s
way Na,O Mgy (Vimuttasoongviriya, 2017) wazainfidnyudesiidiulsynou
vosdameenledinnnindesay 60 tudmudesiiiiunsunazdenasiianaudidu
Sanuoaloawls  ilvamnsaldunuiiyudmuddesauauduisdiuld  Tnedng
auanansolunsfuiminldd  wndinisAnvwesiamieiluldlugramngsy
foadne andunmstisantiinunislijuiundas venanidafunsfugadian
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(%
a

widods Tmtasanndinulunisndayudiauddie (Sujavanich, 2002) Jaqud
ATeTAnfuTagAoatsgluuuis o Aldiunaniivudessaniudiuud
(Somna, and Jaturapitakkul, 2012; Sujjavanich, and Duangchan, 2004) uaﬂmﬂﬁ?u
Fainsilunaufuiudwudidieilundnduudenuszai  (Vimuttasooneviriya,
2017) uazusnINMsHNITUSeBINALAUTILA LR USUUT AN MABUN A THR
Fuudriy Wdnsiheudesuniludiunaslumsuandsudonniaieldfiduauiudy
amnufouse nszlosnianiinmigaautilunsihanuous (Ekasilp, and
Boonthanomwong, 2014) wazdanunsathuvindudiunailunisndndguiionian
foasala

Fefunsfnuniingusrasdluninianudefisnnmaneasdmanyudes
wazifnudosulilunissdndguieniufiuud efnuauauditugiurestan e
Humadennilslunislivslovivesmudesuazitiviudos anveads vieannnss
Tunsida uazdadunsiuyadlifugpamnssudeslddnmmilesie

ad =
A9N1IANYN

N1SLA3UAIDEN AL INOAY

=

Fanfldlunsideilidutagiliansssund vsznouluse nie ihwudos
YUY AUGNTI Uavdiuua ImameuaaaLﬂmammaammﬂﬂﬁvmumﬂmlm’ﬂu
nsuAathniannlsuiae visvaannssuiniaanssayiste suneauyn
FJinanssays mmsﬂiw@q@mamummﬂmimauLaamwdmmmauumﬂuﬂmh
a1y mivudesdildunanlssilaens slvunneymalngilliiugaeu i
nsiludeglgaiuniuinsgiu ASTM C618 (Somna, and Jaturapitakkul, 2012) ety
Jaflanudndufiezdenindrviudesiliuniinisunazideaiiiofazaiunsn
Anuiiseveelsalsd wiidolinmesiesdussnounaaiiveadudeswuing
Fanousenled (S0, wavealilleuesnlen (AlLO,) sesgiunlussiuseneuluy
USunudeway 83.27 uaz 2.67 ANa1au Auansly Table 1 (Duangchan, 2006)
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Table 1 Chemical composition of Bagasse Ash and Portland Cement Type 1

Chemical Composition  Portland Cement Type 1 (%) Bagasse Ash (%)

Silicon Dioxide (SiO,) 21.54 83.27
Aluminium Oxide (Al,O5) 2.960 2.67
Ferric Oxide (Fe,05) 2.83 2.85
Calcium Oxide (CaO) 67.52 7.27
Sulfur Trioxide (SOs) 4.59 0.31

9NINHIUNENVRIADUNTA
Tunsfnuifeadsiaginisnnaeunmandfsiegvesdgudoniudiuud
Usenoude n1agaButh euanansolumssuusedn waensiumueuieu Tagly
nsnaassarlfidrvudosuazvudosunuiyudiuudvssauauduszian 1 fufu
ansdludhdnosar 0 10 20 30 40 uay 50 lasthwiin SamduthretanUsyau
PIuATIIVIEAN WaTmanBennsTl duuandly Table 2 edlumanandgudeniu
Fuufgrhmananuaztugunneiesinslulsounandgudenluyuy

Table 2 Concrete block mix proportions

Mix % Sand Cement Bagasse Ash Lateritic  Bagasse
Soil

Con. 0-0 1,000 500 - 3,000 -
CBAB10 10-10 1,000 450 50 2,700 300
CBAB20 20-20 1,000 400 100 2,400 600
CBAB30 30-30 1,000 350 150 2,100 900
CBAB4O0 40 -40 1,000 300 200 1,800 1,200
CBAB50  50-50 1,000 250 250 1,500 1,500
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Figure 1 Water absorption of soil cement concrete block
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Figure 2 Compressive Strength of soil cement concrete block
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Figure 3 Thermal Conductivity of soil cement concrete block
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Abstract

This research studied, the hot air drying process for medium density
fiberboard (MDF). The 28-years-old oil palm trees were processed into thin
sheets of wood, with an initial moisture content of 140+2%db. The central
wood and the top part are sheets. With the machine hit the fiber. Two process
methods were examined; 1. Boiling fiber for extraction nutrients before process
and 2. The palm the fiber directly to the process. Drying with hot air oven at
105°C grinded by a grinder and mixed urea formaldehyde and with grinding.
The wood mixing urea formaldehyde were heating compressed by using a
hydraulic at 130°C for 5 min. At a thickness of 5 mm from a thickness
of 30 mm. Size 150x150 mm. The was found that tensile strength tests The
best 50:50% was obtained with a tensile strength of 11.40 MPa. The modulus
of elasticity was 4.22 MPa for 100% non-boiling. The shear strength was equal
to 24.73 MPa. The hardness was equal to 24.73 MPa. The hardness was
1235.25 MPa. The hardness was 1235.25 MPa. Percent Lahore absorb water in
the brewing process, not better. But the swelling of the wood through the
boiling process is better. There is less swelling. Therefore, the wood that is not
through the boiling process is stronger than the wood that is boiled. It is
appropriate to use it.

Keywords: Heating compressed, Plywood, Medium density, Oil Palm
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Edible Mushrooms in Thailand from UCI Mushrooms Using Artificial Neural
Networks and Support Vector Machine
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UNANYD

uAdetiihiaue mswisudisulssansamnissuundisiulduazfiaivly
Uszwalveandeya UCH inszninamsldlasesinedszamiien(MLP) Aunislddn
wasAnNMaTLUTIU(SVYM) Inedayaves UCI dataset fvanUszananalsznaulusie
dnway Tassadsvendialdun dauvuan diuaiu drunsimu dudidu uasidory
winden daudusdnuaslassadrsveadindiuau 8124 vila Lﬁaﬂawﬁ’]ﬁﬁauﬁummi
Uszananalagldlasevredseamifenwuuunsndu Slaseadradu 22-22-1 Tag
Tassthevszaminifiteyatoudn 22 fuus daudutou 22 fudsuasiinadns
1 fuvs dauwes SYM 13enld kermel wuu RBF Lileduundeya wafildainnnside
NUINThElATeneUseamiiey dusyansainlunisswunmiaiule waziinfiwluy
Uszinalngandeya UCI dataset 11nnd1n1sld SVM wuu RBF lagilanainugnsies
103 MLP 11 97.686%

o

AdnAeY: lassngUszamiisuiuusnsnau UCH dataset Snnasaininosiudu

Abstract
This research presents Comparative efficacy of the classification of
edible mushrooms and poisonous mushrooms in Thailand from UCI fungicides

using artificial neural networks (MLPs) and support for vector machine (SVM).
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Nature Mushroom structures include the hats, the fins, the ring, the trunk and
the membrane or shell. This is the structure of the 8124 mushrooms that feed
into the processing part using the diffuse neural network. The structure is
22-22-1. This artificial neural network contains 22 input nodes, 22 hidden
nodes, and 1 output. The RBF kernel is used to classify data. The results of this
research found that artificial neural networks have effective in the classification
of edible mushrooms and poisonous mushrooms in Thailand from the UCI
dataset rather than the RBF SVM, with an accuracy of MLP of 97.686%.
Keywords: Artificial neural network, UCI data set, MLP, SVM

uni

Solomon P. Wasser (Weis A.L., Solomko E., Buchalo A.S., Wasser S.P.
et al. (1999)). dnavetoyanunainalesiiauin (Mushroom Species) Tuansans
International Journal of Medicinal Mushrooms U 2007 WUi’lﬁangizmm 140,000
il wagddnauiios 109% Aldduunviioudy Ssuszmalneduldindanmmanga
uaziBosusdemamzfinogian Liesnitaqmidelfuasiinanassldainnis
pATNIMINERTIuwneildnituardnd suluieisiivursiaiiegialulu
Uszinelve Wy dnevyiuazugian Wudu dwdaguislduazuanassldain
nsinwasitansnsatanldlunsmzdiald wu Wi fundae sudes dudnlne
dsd1lne wWiendauder mminna Jendtn wald yaida yaih wosyale Wudu &
faquariannniludaulauazuivssddlumamefiariaig q WHnue
WU uamnﬂ‘lfuamwauﬂwmmmmﬂizwml‘wEJs]“uwmzﬁumiw%iyﬁuimﬁum
Farswshadeuynuia vilfenaedunandaidulssnauazdaduiudeon d
Hunaliszuuiasuginvesiiaigfaviuagiatuniuddu  udvaezioity
wudglasusunssaniaiiv iesannisduunviinveasinianaindsursseis
fuidedin

0% 5550AT Wagngs T8 (2554) imsAnwinazideiFosnsduundeyase
Fuvusutusndulanniiuguresvadadulivnduly madalasetevsvamiioy
uazmadadnnesannaeiuurdusiutunndendunuiinsaudetuneuiits
Wugnssu uUszgnaldnisnennsaltoyaldiluedd  asuen swugasai (Pranaya
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aTeft 1 dnuausfiddfidunaldveadia
578N1% AUNUY AanwarguNsy/A
cap shape AUVDINILINIA bell , conical, convex, flat, knobbed,
sunken
surface RY0IMLINLIAA fibrous, grooves, scaly Wag smooth
color Fvpainiina brown, buff, cinnamon, gray, green, pink,
purple, red, white uag yellow
Gills Spacing AIUVDIATU closed, crowded lag distant
Size SnwazIoudUATU broad Way narrow
Color Av99A5U black, brown, buff, chocolate, gray, green,
orange, pink, purple, red, white lLag
yellow
Ring Number ATUYDIILIIUY none ,one WA two
Type FUAVDIWUNIU cobwebby, evanescent, flaring, large,
none, pendant, sheathing Wag zone
Veil color amaﬂL?jaﬁmw%Lﬂﬁaﬂ brown, orange, white Wa¢ yellow
shape drureInuLTin enlarging Wag taperin
root AUVDI57A bulbous, club, cup, equal, missing,
rhizomorphs IL&¢ rooted
surface ﬁwmﬁmﬁagjmﬁa’m fibrous, scaly, silky ke smooth

above ring WU

surface Avesiuiegling
below ring WU

fibrous, scaly, silky e smooth

Stalk color ﬁﬁuaaf’ﬁuﬁagmﬁma brown, buff, cinnamon, gray, orange, pink,
above ring LAY red white iag yellow
color ammﬁ’mﬁagﬁlﬁw brown, buff, cinnamon, gray, orange, pink,

below ring WU

red white wag yellow
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YUADUAIANNTN 1-3

=(JT(W)j(W)+pl)'1JT(W).e .................... (1)
Db =("0)j)+u) Y (b).e 2)

1ne9l j(w) @B jacobian matrix U84 derivatives W84 error Wiguiu weight
. A . . . . . ! [ . A .
Jj(b) A® jacobian matrix Y89 derivatives U89 error WYUNU bias e AB matrix Y84
errors S¥WIN4 target data ey neural network output p A ANAST BIANTUAUIL
anLIRAFNY
U

I a a %
ANANAIALREAY (Mean Square Error) anunsamlaannauns

RMSE=

MsfuInAAanansINeds luyn 9 undeyaaindszanm e Yi= ATzl
Nnuuuassadeyaiildanmanensal Xi = Ariluvieieideyaaiedilinnnnis
A n = Suusunedegadlflunisussnanuudiass TnstheAanainvous
azumveyATeyaINTINAY WdWnTmARde e ldlunsnsiraeuitnadnives
yinq doyaluusazsoviuiisdosniiafianainfivonsuldlunng unadeyanielsilng
dreranuRanatnsenuldliaunisisous widAranuiianaiatadsuinnineii
sonsuldlnsavaeuinliihnsBouasumudiuseuiidvualiviels dasuud
Iunsiseus uddndeldasulinduluvimsSeuslnl
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FNNDSALINLADSUNYTU

Fuuures SVM Samuedsadstumesierinseudadudisnulszamiiion
wuuheiimhsfieniisiassdnvazveseaduszam den1sld kermnel Function SVM
Huatnsianusadanldlunsduunsuuuunienaudeyasenduasdile faunsi
4-7

1 n
0w 5=~ w' wiC XS @)

naunsit 4 Wuniswansnnmesamimiinues w Tnenenewandilumes
uwsnvesaunsi 4 Wislddeeiign @ € (Humasiinlddmiuimundian
Aevanslumsuennguieyauazdn §; vde slack variable @adumsindrany
Aevanpdinanaadouluansursiivanzas

inzl al dlK:O ...(5)

NAUNTST 5 uanse decision surface lag K(X, xi) \Uu inner-Product
Kernel ey @; AeoA1 Lagrange multipliers war d; AoAn target output d1msu
kernel w83 SVM  #iflaxldfufowuy polynomial unisAuiamnduntddagld
aunsiBaduiil degree snnninassiaziuy RBF Fadumsfuiamveuiundeya
Tngande3inisuuy Radial Basis whanvaglunisénnasuandliluaunisd 6 was 7

K(x, x)=(x" x+1)P ..(6)

K(x, x ) =exp(-y ||><— X, ”2 A7)

yhnsvaaeuUuuusnee WelildiaTetofiafigalagan eradient 0.00125
wanzefldiadigidvene Tnedn threshold Ae 0.0001 dwisy 22 Buwm 22 Fudeu
LAz 1 191w Famsnaaeumsunuuiiafignvedlaseieyssamiiion ileiden
suuuutiug sldlumsusndeyauans amsadl 2 uazguil 5
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M5197 2 sULUURNg 9 AdesinitevniaTetne fiATian
Format Performance gradient Train
10-10-1 4.58¢" 0.02 Levenbers:
Marquardt
12-10-1 0.000785 0.1 packpropagation
22-22-1 1.77¢° 0.00125 Craintr)
181-10-10- 0 0.00523
181-20-20- 0.001 0.00583 Gradient descent
backpropagation
181-30-30- 0.001 0.00655 traingd)
181-20-20- 0.001 0.00736
181-30-30- 0.516 1.33
. Best Yalidation Performance is 015822 at epoch 1938 ’:'Ywimi_‘_
— Train é | é 1 '
— Validation | S B
i B § ’l § !
2 3 &
: * s
? i i 5 N
z g %: { %25-7 v”/,//
ko { &2 4
| It i
10 | | | | | | | | .4 |'/
0 200 400 600 GO0 1000 12000 1400 1600 1800 T 1 T:"' 3

1944 Epachs

(n) Performance (v) Regression

gﬂﬁ 5 The performance and regression of BPN
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Gllcomplion

hidden

sUN 6 n1sadalaseneiiionsiseussEuuves MLP

AUVDITWNAIALINLADILUBTU

msnsvdeulaiiu (cross validation) [6] uignislunismsiaaeusin
Anwanalunisaianisaivesluma lnsfiugiuvesisnismsanasulaifufe n1sdu
fee (resampling) Inei3uannnsutamdaya

Tunsdinnsvi k-fold cross-validation azwUsdasyasandu k du uazviinis
AunsmuAanan k 50U LileannsiAa overfitting Tnsusazseunisiunidoya
yavisandeaya k yaazgnidensenuniileriudeyannaeu uazteyadn k1 ynazgn
T dudmsumsiseus k-fold Validation 14 k = 5 yadoyauansdisgud 7

iteration 1:trainon 2 3 4 5 teston 1
iteration 2:trainon 1 3 4 5 teston 2
iteration 3:trainon 1 2 4 5 teston 3
iteration 4:trainon 1 2 3 5 teston 4
iteration 5:trainon 1 2 3 4 teston 5

g‘i.l‘f"i 7 5—fold Cross Validation
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NaN1IANYN

[

NaUDINTITBUUeDN T 4 drunail
HaNIMAsaUNNTILUNRaBuazIiniulade MLP

nan1snadeunIsItuninfivkasiiniule laeldsuuuu 22-22-1
performance 1.77¢ wag gradient 0.00125 Ingihdayaanendnealreuiingin
85 dnway tndhdeya 22 Snway lWwhnmanaaeu 5 ada Tasfiedadi 1 18w
gnéiondu 99.30 wazilrAanann 0.7 Fadurianainiitosdian wazsesasunie i
ANUgNFBY 98.66 flFfianatn 1.44 uazAAugndesiiosiianie 95.21 Falden
Aomanaudu 5.79 TnsAaisvesaugniesainnisvadey 5 asalan 97.686 uasdien
Renanaindsfe 2.754

A15197 3 : nan1snageuluea MLP

5-fold Cross Correctly Incorrect
1 99.30 0.7
2 95.21 5.79
3 96.60 4.40
al 98.66 1.44
5 98.66 1.44
Average 97.686 2.754

o ® a <@ a 8% o a s
HAAINAITNATRUNTTIUUNTIRNELazIiaNUlAGI8 danadiiu SYM kernel wuu
RBF

Tudutilunsunelaseasnewes SYM kemel wuu RBF umaaeu tnevi
N15U5U Waguen C uagAl gamma iemAvzaularUssansnInedgn Nanis
nageuNMsIwuninfiviaiiaiuld lnedideyaatniendnvalveiinlaeaadeves
AUYNABIIINNITNAADU 5 AT 3IA1 86.08 Henkanataaiey 13.92 11U1M1N13
nnaau 5 AS3 Inefinsan 3 lirnnugneeady 97.20 wazdiAlanain 2.8 Fuduen
a dl L4 dl A ! 4 a1 a 1
AANAInTIoNign uarTeIAtIAL A1ANNADY 89.45 JAIRANAIA 10.55 UagA
ANugnApseeTiands 76.8 JdlaaRananilu 23.2
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A1519% 4 : nan1sna@aulung SVYM

5-fold Cross Correctly Incorrect
1 78.5 21.5
2 76.8 23.2
3 97.20 2.8
il 88.45 11.55
5 89.45 10.55
Average 86.08 13.92

NAINNISLUSBUBUUTLANSAINTE1I19 MLP wag SYM kernel wuu RBF Tu
dquiidunisiielaseasiswes MLP wag SVYM wwhmsTeuieuaugnsedly
AIIMUNITInRELaznAule TaNasIn1s199 5

15197 5 : nan1siUSsuisuUsEansnanseninaluea MLP kag SVM

Type Correctly (%) Incorrect %)
MLP 97.686 2.754
SVM 86.08 13.92

N7 5 NuIhMsUsuiisuUssansnmnsAnueniiiafiy wagiiuiule
Tngldf MLP fiuszavBnm 97.686 Wesldust Harfiamain 2.750 Fageniives SUM
Idmnugneesil 86.08 wagAAnnaIn 13.92
NaIINAINAFBULBNWALATUIBsTYnRUl duazifiniy

nuan1siseuiisulszansnimnisseyminfivuaziianulasenineisnig
MLP waz SVM famsnadl 5 §3deidenisniusyansamgendn inadauenndinduy
selusunsa VC++ loszyiiinfiviaziiniuldlaglilassngussamiion MLP lag
Idtoyatndrarnendnuaireiia 22 tendnval inn1svegeuUszansainnissey
infiwuaziinduldluuszmalnediau 20 wida fannd 8 uagas19d 6 nud
uewnalduannsszyrlnveadiaiuld 12 vin uaziiiafivinou 8 vile Feanusn
szylignees 100 %

312



N

"“"’3‘5"}:'71";?2 1
KMITL

N1UTLYANIVINNTILAUYIA IAMBEST AN 3 I

The 3 National Conference on Informatics, Agriculture, Management,

Business Administration, Engineering, Science and Technology

e

Tsunsusayuiafsusadaiula V.1 * e |

] [ | [ e I [ ] g | B e

i tditble I

(n) MsszywinAula (v) NMsIzYTIAfiY

Tlsunsusruniafsuanieduld V.1

-~

(A) n3raaeuliiny
JUT 8 Wawnsusyuiwiniuld uaziiniiy

R

PNRANSIUTEUgUAUTEATAmMluN ST wuNtaya ves UCI dataset ved
i lagldlasainaussamiiienuuy MLP Audsdunesaanmesiusdu SYM aziiu
logdAusgdnsnmvesusazisanmslddeyaiertunuit Mmegeuwuu MLP T4
UsgAnBamanituuy svM Taefiaanugndesuuy MLP 71 97.0366 1Wesldusidu
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Abstract

This research is a performance evaluation of RPL protocol by using the
simulation of Ad hoc Network on Cooja Simulator. The protocol was
administered for the usage of wireless network. The protocol was designed to
include bandwidth and low power consumption which was suitable to be
applied to the wireless network that had a few amounts of nodes and
uncomplex connection. The focus of the evaluation was on the evaluation of
grouped sensor nodes such as nodes grouping for gathering data from sensor
nodes to monitor the data before processing the data or, nodes grouping for
dividing works in applications, etc. This is to find the average of End-to-End
Delay and Delivery Ratio. In the process of the performance evaluation, when
the speed rate of data transmission from each node to a gateway was a
constant, it was found that the increase in communication groups of the
sensor nodes caused the increase in the average of End-to-End Delay.
However, the Delivery Ratio of communication groups of the sensor nodes
decreased due to the density of the nodes and the increase in the number of
hops. In addition, it was found that the success rate of data transmission was
100 percent in every communication group when the Time interval of nodes
that transferred data to the gateway was set to 15 seconds.
Keywords: Performance evaluation, RPL protocol, Communication groups,

Ad Hoc Networks

317



i!;

N1UTLYANIVINNTILAUYIA IAMBEST AN 3 I EST
The 3" National Conference on Informatics, Agriculture, Management, mmmeuulnmu
Business Administration, Engineering, Science and Technology KMITL

unin

Jaqiiunsiigunsaldidnnselindununegnidenloadiglan  audenis
mneavlofivennsaiieimualiounsalang q Jslianudesnisasdu dnnsdalainig
AANTsalingunsalavenalaiiwaraunInidanseeJukuUAg 9 asgnideudiuiy
NINNINTRIUAIUTY  wazagtuduuduluises o Tusuian Jsladinnswaun
wAlulad Machine to Machine (M2M) #307ilsananaenilean Internet of Things
(I0T) LileNOUAUIAIILABINTITAINGTD (Kovatsch et al, 2014). 1UslnAsaoTsfiuea
(RPL : Routing protocol for low-power and Lossy networks) 1Julusinaeanilsi
gnesnwuunwiieldaulumalulagdinariwazidu Distance  vector  routing
protocol @113U Low power and Lossy networks (Internet Engineering Task
Force,  2012) dwmfunisldnuiunisAunidunislunisiu-detayaluiniedie
Wuesliany niinsanvwinvesdeya Tuuudinviwazn1slandanum Januneiu

cq A Aaa ‘:1' ! A Ay 1o v a
n1sUsegndldauluiasedieniinisweudenisluiaIevienlidudeuawiuly
(Suwannapong, 2017).

TngunfAudanisussgnanistdauesotnoduesiiatauy loT du lngdiu
Tngudn Tunsldanuaietnetiu sslviaulugduuunsddeyanduesinuni
insiadeya uawinisdateyaluds Base station  Uaiewnne Jadhao and
Solapure, 2014) &slailain1sInnguvsodnnuIAngveeN15YIU F9lin1sIans
wsengliaeanziatuildnu msdhfsazdnnislaein nisdeansluguuuungy

= = v =~ o ¥ o o v A o
Y94N1540a1% (Ishaq et al, 2013) Jadrundanudrfgydmsunisidauasorisls
anglaniziavolennaadusig 4 vu loT  anisdeanswuunguvedlisinaea

¢ 1 & a ! a ¢ .
g1ifiuealuunanuil  1Wunisdeansluguuuunguglinnad (Unicast  group
communication) 1A%0g ULNUFIUNNTHOA1TVRYA L8 IREULIANYDINGUNTFREANT
(Group Concept) Wwndussdusznaudrrglunissudsdoya

dmsuanuideil JynsfmngivevinsfnwiuasUssdlulseansainvesnisas
v A ' a &¢ a < 1Y =
Toyaveinsdearsuuungugiaanlunietieduesiiany (shaq et al,, 2014) 34
Ihersiiweangneaniuuandmiumsaunidunidumsiu-deloya  luinIete
Wuwesliasunldlunisveass Tneldisn1s9nassn1svineru (Simulation) 970
TUsunsu Cooja simulator saulUfiavinnsinuss@nsainvealusinneanunidunig
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WBnsAnen

fnguszasdvasunanuiie efnwiuasUssdudszanininlnslnaoa
onifiuoadimiunisdsdoyavesnisdearsuvungugdanad 1iesvinauvuaniig
\3etneUnAlneiisunuuvesaiotieie 1) il Border Router 1 Tvuauiteyimthiidy
Tnuadangy 1 nun 2) fdwauvestnun Client mamuIavengudoas (Mnvuin
Yosngudeansiviniu 5 a¢dl Client 5 nun)

Tunsshassmsyeuiiy ﬁ]zﬁmum‘Lﬁﬁwmmjmmmi?i'ami (Group size)
13U 5 10 wag 20 nua suluiadnmsmvuamunidseduuaiaznisdideyaras
Tnusluusazdianal ethlusiasansvaululusunsy Cooja simulator &adinas
naaesluldaznguuesnisiears lnsmiwesdmiunisdiassnsviiauanunga
uandld Fapsnei 1

A15199 1 W15 T0WasE1nSUTIaIN1VINU

Parameter Value
Number of nodes 5 to 15 nodes
Group size 5, 10, 15
Time interval (s) 3, 5,10, 15
Tx Power (dBm) 4.5 (OxF5)
Communication range 5m
Mote Type Tmote Sky
Chanel (CH) 15(0x0F)

dlemavasedluusiarseuduanas agvihnmssusdeyaillianivundsdoya
wazlvuavaemeiisudeyaluniaznsveasu tevinisuszfiunsdsdeyauazin
Uszansan lumenvesdndinsuiugedvesniseas (Hop Count: a1U2UUDY
sumesuiinnaderiuiieiiogluduadetieaons) wagnisgameveauiining
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(Packet loss : AvaNmavaILinnadayailiansadsluiavaemsld) udndma
nlsuuanaraUTeuiguluguuuumsawazuruinm (nsm)

HaN15ANY

HAN1INARDINNTUTTUUTEAEAMRRdlnsIinasaetsikeadmSunsds
foyavesnsaeansuvungugianad annsauandldfanisned 2 Fsazuansdoyaves
YUIAYDINGUIBINTABANT  SrETLIaINITAsarLining S1uruseUesnnTARANT
LazAsgayYBvesuTinig Wefiansansanismaasaziiiulddn Tunnvuinvesngy
doans Worrananseninanisdedeyaudazuininauaziuruseyveanisdeansiiiu
wntu awdunals Ansgamevesudinnaifisduduiy Tnadovuavongudeans
fifwinfu 5 10 way 15 Tnun Panasenimsdsdoyaudazuiinnaiitesiian Al
vlAiAnAadsvessgaevefining WAy 5 10 wag 15 Judimudidu

i a a a c
M99 2 Naﬂ’]imﬂaa\‘iﬂ’]ﬂﬂ’]iﬂigLN‘H‘U?3aV]ﬁﬂqW5UaQIW3IV]ﬂaaaq3WLLaa

Time Hop count (h) Packet loss (%)
Group Size

(s) Min.  Average Max. Min. Average  Max.
5 3 1 1.00 1 0.9 1.56 2.4
5 5 1 1.00 1 0 0 0
5 10 1 1.00 1 0 0 0
5 15 1 1.00 1 0 0 0
10 3 1 1.20 2 2.5 3.17 3.6
10 5 1 1.20 2 1.9 2.41 3.1
10 10 1 1.20 2 0 0 0
10 15 1 1.20 2 0
15 3 1 1.73 3 6.2 7.52 9.1
15 5 1 1.73 3 2.4 2.71 3.3
15 10 1 1.73 3 0.7 1.12 1.4
15 15 1 1.73 3 0 0 0
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Smart Controlling System of Centralized Drying Room
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Abstract

This research studies a smart relative humidity controller (RHC) of a centralized drying room by
developed an AVR microcontroller of microprocessors a moist air property and heat transfer rate in the drying
room, which is named as Psychro Logger. The RHC is set algorithm for controlling a released air window as on/off
to performance efficiency of the drying room. From the study results, it could be found that the normal
centralized drying room is normally set the operating time for on and off the released air window as 50 min/h
and 10 min/h, respectively. In addition, the testing results show relative humidity of the moist air at higher than
90% around 40 min/h. Which the efficiency of the drying room was lows. While the developed drying room
could be controlled relative humidity of the moist air at higher than 90% less 5 min/h, by relative humidity
setted at 90% higher and 60% lower. Moreover, the new smart controller could be shown a real time data of

moist air properties, heat transfer rate of and drying room efficiency.
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A Area, (m’)

Cp Heat Capacity, (kJ/kgeK)
h Enthalpy, (kJ/kg)

M Mass, (kg)

P Pressure, (kPa)

Q Heat Rate, (kW)

T Temperature, (°C)

V Velocity, (m/s)

fianan

€ Effectiveness, (%)

m Mass Flow Rate, (kg/s)
n Efficiency, (%)

\% Specific Volume, (m3/kg)
o Humidity Ratio, (g,/kgg.)
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w Water
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Abstract

The purpose of this paper is to report the development of an invention
prototype for entrapping waste which is washed up on to beaches by the
action of ocean waves. Results of testing of the prototype model are
presented as well.

Prototypes were designed under the principles of being cheap to
construct, easy to build and efficient in use. There were four different
prototypes developed and these were:

1) a 2-way waste trap positioned on the beach,

2) a floating waste trap,

3) an automatic waste trap for incoming waves and

4) a floating waste trap model with 2 way access.

Each prototype was tested for the quantity of waste that could be
efficiently trapped in the wave generation tank. For the purpose of the
experiment, 0.3 kg of coarse sawdust was used to represent floating waste. The
size of the particles ranged between 2.38 to 4.75 mm. The result of this study
revealed that the floating waste trap model with 2 way access can collect up
to 29.33 percent of the waste carried by the wave action. The reason being
that most waste floating on the ocean surface can move back to the waste
trap when the wave drains from the beach. It is planned to use this model to
make a large prototype and test it at a beach in the future.

Keywords: Ocean waste trap, Wave modeling, Beach waste, Invention prototype
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Abstract

This paper studies the variations of bottomside thickness parameter of
ionosphere during the solar maximum of 24" solar cycle (year 2013 - 2014) for
global navigation satellite systems. The data observed from twelve ionospheric
monitoring stations in GIRO (Global lonospheric Radio Observatory) database
are studied and the geographic latitudes are divided into four zones such as
0°-20°, 20°-40°, 40°-60°, and higher than 60°. The retrieved data are grouped
into three seasons (herein, season consideration regarding to the north
hemisphere), i.e., equinox, summer, and winter. Here, the bottomside thickness
parameters of each zone are computed using the proposed equations.
Afterwards, the diurnal and seasonal variations of the bottomside thickness
parameters of all twelve stations are compared with those obtained from
Digisonde. The studied results show that the bottomside thickness parameters
computed using the proposed equation (B2botP) have similar trends as well as
nearby values with the observed ones (BO_obs). The absolute differences of all
stations in summer season range from 0.09-25.11 km. Meanwhile, the absolute
differences in equinox and winter seasons cover from 0.03-16.46 km and
0.02 - 22.49 km, respectively. The bottomside thickness parameter proposed
in this research is an alternative method to compute approximately both the
TEC and the GPS propagation delay for GNSS receiver positioning and disaster
prediction.
Keywords: GIRO database, Bottomside thickness parameter, Global navigation

satellite systems
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sonilu 3 ggnia taun gavu1d (mgadnieu-nuaiiud), gadaiuend (duay,
w1y, AUBIBY wazAa1AL), LAz qeieu (auAIAL — AIMAN) LazA LAY
SunugafuuuneingiAnnaenszeziaan 1 T (Rz12) Aananiduled IR-2012

M19197 1 Muvdamnegimansveaasod Digisonde Tuaaniiavalandiuiu 12 annil

Twelve Digisonde Stations Geographic Latitudes Latitude Longitude
Ramey 18.50 292.90
Ascension Island 0°-20° -7.95 345.60
roup 1
Jicamarca (group 1) -12.00 283.20
Wuhan 30.50 114.40
20°-40°
El Arenosillo 37.10 353.30
(group 2)
Louisvale -28.50 21.20
Idaho National Laboratory 43.81 247.32
40°-60°
Chilton 51.50 359.40
(group 3)
Port Stanley -51.60 302.10
Yakutsk 62.00 129.60
> 60°
Tromso 69.60 19.20
(group 4)
Qaanaaq 77.50 290.80

NMIALIAATNITTLNDIAUNLIAILAT (B2_bot)
1. nsuInA B2bot filsifidnuduus (B2botP old)

WUUS1aee NeQuick 2 1lunuusiassiinansmmnumuiuiudidnaseuludu
Tololuailesdunilsaansiarnunuiuiudidnaseunase TEC isuvis Tuuay
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nanfifesnts Tasuuusass NeQuick 2 Hagnosunededladduewnale (Epstein)
Fauansmnuduiusseninstuleleluailosiudnsiuiuleloluailosauun Zhang
et al. (1991) TouanImUAUNUSTENINAINISITLRBIAUNUIAIUAS (B2bot), AN K
(W51 3wesFUSIAUL), AauruuuBEnasoufindy F2 (NmF2) wagen TEC
YUV UT1A03 NeQuick 2 Feaunsi 2

TEC = 2(1+Kk)NmF2x B2bot 2)

%

aa 1 1 v d‘
Tufd A1 k wanleannaunsy 3

hmF2

k =3.22 -0.0538 foF2 - 0.00664hmF2 + 0.113 B2bot +0.00257Rz12 (3)
[0)

VRIAINUY UnUA k 31naun1si 3 asluluaunisi 2 uavinnisdnguaunis
Iriegluguves B2bot 1519gleaun1s B2bot lesumsdngulnidsuansluaunism 4

1/2-0.113hmF2

B2botP_old = (4)

S =4.22-0.0538 foF2—0.00664hmF2+0.00257Rz12 (5)

_ TEC
NmF2

(6)

2. N13AUIUAT B2bot NIliATUTUMA (B2botP_new)
LH999NTAHNAR TN TUTENINNITITLN DI AUNUIA LA NAUILA RN

(%
[ VY

aunsfidaueiua1iialdain Digisonde (B0 obs) lumisuftd fedurrusuud
(correction factor) d1m3ud B2botP_old masfiarldSunsmeandiuda lunudded
113aden “SnsdrusenineaaisvemaniissEnitem s imesauvuidiudie
fuadldnaunisiivaueiuiiiialdain Digisonde (B0 obs) fiua T uldiduen
USuuft ()" Ioiifusin B2botP_old wenanil viunanswsiwmesluduleleluailesd
Anwiildnisduanmmen B2botP old 1y wsidiwesimuaduadoyadildanns
SauazardoyailiainaunisiBanismaass snviuen T losandr T 19udnsdu
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5¥1179A1 TEC AuA1 NmF2 398auians1eszningd TEC Alaainflwouniazan
TEC Aalaanniasesdeinuseiandus) fely gunisatelunismainsimesaninu
WAUENARAUTULA (B2botP new) Aagrunaldanaunisi 7 fadl

B2botP_new = B2botP_old+cx . @)

NANTSANEILAZINTA

Tusiadoil A1 B2botP new azgneuinmeeanilasldaunisd 8 uassi
nsiTeuLisuiuiiialaain Digisonde (BO obs) wazen B2botP old ftniauslu
Jamjareegulgam et al. (2016) Tngluiidl azveuansimnsimeianumugiuansd
@01 EL Arenosillo (Spain) uazannil Chilton (England) Wity iiiesannifuna
nsfnuAwansnstueguiiuldtavesAmniivesanuvunduasuazAaieves
AuSuniirualdluusasisuvesis 12 aaflidnuilueiddet nansdnuniissd

m'iLﬂﬁlsmLLUaﬂuLLﬁiaﬁumaamwwmﬁma%mwmméfmmﬂquun
qmamuaﬂwa“qmaumum Fl Arenosillo wag a4 Chilton 1wl a.@. 2014 mmm
1¥luguil 1, 2 waz 3 auddiv annansAnuziulddnin a1 B2ootP new
mLauammﬂummﬁmaaul,mawmmauuauummiﬂamsmﬂumwaal,ﬂmlﬂmmmaqm
wouA (B0_obs) lapArmisfiwesauvuisuaidlunsunaiaiuszgeaninalunau
nanafu enciuggvum wenani Aadnuueiudndn 2 Ussmsiinufde dn1senda
(iutw) vesnnumuiudidnaseustadiuldtalutiiaineunsseriindtuiiilos
EL Arenosillo waglunaunatsdy Armnsfiwesaumnunduaisfides EL Arenosillo
%qmdwmﬁﬁm Chilton Wenani wansAnwIMUIn Awsleedaumusuans
7o EL Arenosillo azfiuwiliumsidsunasiimiioutuaifalgiidies Chung Li
Usewmaldniu (Chuo, 2012) Tnenassduysalresrnnsdivesanunuinuaiddugg
wiargednluendilA1Uszann 10 Alawns  diunasisduysalvesinisiines
arumunduaslungdousidnUszana 25 Alawas  Tasuasisiuniigaaziatui
a1 11.00 w. 7iiles EL Arenosillo uenaini HARIdUYIIveIAINTReTAIY
nnsuaslugaioudian 0.09 - 25.11 Alawns dunasisduysallugadaivenduay
faAnuNAdiAn 0.03 - 16.46 Alans wag 0.02 - 22.49 AlalAT ANEIAU
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Winter @ El Arenosillo Winter @ Chilton

300 300

——B2botP__new ——B2botP__new

- B2botP__old - B2botP__old

250 e | 250 e B o

200 1 200
fn 150 1 i 150

o 2 4 6 8 10 12 14 16 18 20 2223 o 2 4 6 8 10 12 14 16 18 20 2223
LT LT

sUN 1 n1swdsuwdadluusdaziuveasen B* Tugavuni U a.a. 2014

Equinox @ El Arenosillo Equinox @ Chilton
300 < e 300 < e
——B2botP__new| ——B2botP__new|
- - -B2botP__old - - -B2botP__old
250 s BO__obs ] 250 v BO__obs
200 1 200
i 150 1 m 150

0 2 4 6 8 10 12 14 16 18 20 2223 o 2 4 6 8 10 12 14 16 18 20 2223
LT LT

sUM 2 nswdsuudadhuudaziuvesen B* Tugavuni U a.a. 2014

Summer @ El Arenosillo Summer @ Chilton
300 300 -
——B2botP__new| ——B2botP__new|
-B2botP__old -B2botP__old
250 - BO__obs J 250 e BO__obs
200 1 200
@ 150 1 @ 150

L] 2 4 6 8 10 12 14 16 18 20 2223 o 2 4 6 8 10 12 14 16 18 20 2223
LT LT

JUN 3 Mavdsundadluusay Tuvesan B* Tugavund U a.a. 2014
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GELY
WEmeiANIIIAUaveaniATteun 12 annll lagnAnwiluewd St
T,maLﬁaﬂsu"aqLaaﬂumiﬁﬂmﬁlé{%’waﬂimwaamqm‘wmamﬂmamamgaﬂsa%wﬁ
24 Wi A1 B2botP_new  fivnaueiinisidsuwlasinioutuaifidunaldann
ia3esAdgeud  lagerluneunarafuildgsnitdrlunounatsiu aaumuiuiy
idnasouAfifiuauethadiulddalutianaitounssenfinddudl EL Arenosillo waz
AnTfimesAumuIsuaslunaunasiudi EL Arenosillo ﬁmﬁ'@mqmﬁ Chilton

ANYaUAN
Un3duveveuammuIseu NICT Use mﬂmﬂu Guledila (GIRO) d1usu
Toyafdveud waz A1anI191358 A3, wide NTNdas unauideililunandnues

lasimsidenlasunisativayualdineainsulssunauwniuiu (.) Ysednd 2561
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Energy and Exergy Costings of an Organic Rankine Cycle Combined with
an Absorption Chiller by Mathematical Model

o

yudde ugasly’ dgws lowgd' valsay Tedu’ uas dnavus andsenueana’
Bounkhamxiong Navongxayl, Nattaporn chaiyatl*, Chawaroj Jaisin'
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? pugdmnssumans uninendomalulagsvunadiuun ann
'School of Renewable Energy, Maejo University
2Fa(:ulty of Engineering, Rajamangala University of Technology Lanna Tak

Corresponding author: benz178tii@hotmail.com

uNAnEe

mAteiifnudununsndaliihdeniisfundiunasdnisesivesiginausiAuasdunid
Swfuszuwheudusuuganau Tasssuumsvhausiudinanuszneusie 3 sUuuy Ae suuuud 119
szuvvhauuluuganAuInsTUIsAaTouumuAssauLiLlu I EnsussAuasBund suuuui 2 19
szuwhanaduluugandunangamniiashauusnamsesnvesiaiy wazsuuuui 3 Mszuuihnm
Bunuuganduinangamglianshauteudiedesmuuiy warliiifussusanufeusuiunessue
Anufouiiiedesmuiiy  JsansviauililuipdnsussAuasdunid Ae R-245fa wazgansviauildly
szuwharsBuuuugandu fe arsazareusuluide-ih 1nnanisinyinudt JUuUUNTaIuT L
Wanzauiige Ae JULUUT 1 Tasdardununisudnndsnuneniisuazidnieasdvindy
3.48 16.08 Bath/kWh sud1sfy Tuvaisfisuuuudl 2 flewiidu 4.06 1855 Bath/kWh sudndu waz
sULUUT 3 SlAindu 4.93 22.09 Bath/kWh anaidnsi
Arddsy: TInsussduansdumid suuranuduluuganiu dununSREanGIUsenIELazIdNwe s

LUUTARIN NANAAIERS

Abstract

In this study, energy and exergy costings of an organic Rankine cycle (ORC) combined with
an absorption chiller are presented. The combined units have been presented 3 models to
compare the thermal performance. The first model presents the absorption system as the ORC
condenser, the second model represents technique for reducing working fluid temperature leaving
the ORC expander and the third model shows the absorption system combined with the cooling
tower to reducing temperature working fluid at the ORC condenser. R-245fa is selected as working
fluid of the ORC system, while the absorption system uses an ammonia-water (NH;-H,O) solution.

From the study results, the optimal combined system was model number 1. Levelized energy and
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exergy costs of the model 1 were 3.48 and 16.08 Bath/kWh, while the model 2 were 4.06 and
18.55 Bath/kWh in addition to the model 3 illustrated 4.93 and 22.09 Bath/kWh, respectively.
Keywords: Organic Rankine cycle, Absorption chiller, Energy costing, Exergy costing, Mathematical

model

uni

wdsududadefdfyegrsdaienisiaunyszmaneiuasusio uag dany FatfuFsldnnun
madlusiielinsldndrnuiinnudiunnntu Tnessuunmsvausiuemdnuaiuiey muby uas
n1suanlnin (Combined cooling heating and power generation, CCHP) Juszuuiifianuiiaulaves
panemdsaulutagty Wesnniluszansamgs uazmsasuisudureudisgn deindnsussfuansdunsd
(Organic Rankine cycle, ORC) wagszuuyinAudusuugani (Absorption chiller) Hunildlumeluladi
QﬂﬁmmLﬁaisz’j’wé’wumLmummamivﬂﬁmazmwmﬁu Tnsunasnufouniddnennwazmsngayliun
svuveiu uSeundedis ndsuaweing ndwuauseuldian nduiana wandomdnes
WHudu

Tnsnuidefiieidestiussuundandsanusiuendiau Hamdullahpur et al. (2011); F.AAL-Sulaiman
et al. (2012) thiauemaiinyszansamiundsnuLazdneesd (Exergy) voeininsussfuasduid lag
angaumgilan s nuuTnumeenvesisiuieuingieiesauutiy MeszuuimmBuLuugandy nadils
WU AnunsasiinUsEansandundanuuannwesiliussana 28% luvuedl Dincer et al. (2012)
Uszilluanssausveassuumsvinanudu anudeu waylwihsiududiAundsnunaseninduuunisiluda
(Solar parabolic) afildinuin UssAvBnmeundsunasidneesivesssuusiniu 46% waz 88%
AudIfu Chalyat and Kiatsiriroat (2015) thiausnisifiuussansnmuesindnsusefuansduvidsusu
szuuvhanudusuugandudenndadiunuideues Xangpheuak and Nattaporn (2016) sy anEamn
NM97UTeTInIus AL TBunIdsuiuszuLTIALEuLUUgANEY Fave 2 ewAdedanan anwnsn
WinUszAnEamuesindnsusaAuasdunislasyanal 50% Bicer and Dincer (2016) Aias1zsilszansam
AUNFINULALLONLYBSIVDITLUUNITHARNTINLUUNAINNANY (Multi-generation)  lagldadudauann
waldRnnuasndsuLaeTind denndeiunideres Bellos and Tzivanidis (2017) Wauenissiy
Usz@nsnimveasininsussduasdunid  swdunisvianuduuasaiuiou (Tri-generation) lagldans
viha 8 wila Tunsvedeumgan s mdimangan Mohammadi et al. (2017) diauonsiiasgh
aussoursruuriianuiu adudeu waglwdisaududsiuannassyvurinainudunuudale
Bounkhamxiong et al. (2017) 31A512AUszANTAINATUNG I ULAZLENTOTIVDIT)TNTUTIAUAITDUNIE
Sfusguuieuduiuugandy Chaiyat et al. (2017) ﬂﬂmuagﬂLL‘UiJmiLﬁuﬂizaw%mwmiﬁwm
voeipdnsussiuasdunid smeszuurharudunuugandu Tasnsangamaiiansviauvesedosauuy
wafildnudn ansnsaiindsyansamvesiginsussAuasduvdslaussana 7.22% wazdununsuanlin
ARvENY 0.1088 USD/KWh

MnnsAnwenAdedisiu wuin Sdliflnuideladnauenmamsvuuunsinuiimnganlugiy
LATHFANARSNE I ULALIN®EIT YoeindnTusAuasBunidTaniussuuiamduLuugandy Tagdais
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auildluindnsussfuansduvid Ao R245fa  wagszuuradukuugandy Ao galsazany
woulaiile-1n (Ammonia-water solution, NHs-H,0)

naufiineados

1. 3INIUTIAUAITDUNTY

TnansussuansBunsdusenaulime 5 gunsaiudn Ae Juansviranu (Refrigerant pumnp) ¥iweind
vudsuasihausasfiuanuduliudsso wiiedu (Boilen viwthiisomanudeuliunasviauly
s9UU Aafy (Turbine) vhuthiiduimaniideduiadesfndaliiinfiendnlni wdesdudnlniivimiiinge
1w uaziAIesAIuLLL (Condenser) ﬁmﬁﬁﬁizmaﬂmu%’auaaﬂajamwmauaﬂ ﬁaLLamiugﬂﬁ 1 3
annsndeneimUssansainenundsnunasdnisesivesindnsusiduasdunidfuanduaunisi 1
way aunsil 2

WTr - P
n — urg (1)
Q,
ETur - P
E

~Gbag—— £

anl
[asPN

SUT 1 usunmnsvinanuresiginsussAuansdun

2. STUUINANUEULUUANEY

sruwhananduluugandutsznaulusie 7 gunsalndn fe LIuuelnAeS (Generator) i3y
mnufouaInuMdImEanumnuoulazaeinaueuilldsuiigssuu 1n3esnruiu (Condenser) vin
Mﬁﬁﬁizmﬂmm%’au@aﬂtcjamazmauaﬂ 1MdanAus (Expansion valve) mtidlanssfuminudiuves
asvhauliiunszsuy 1edesseime (Evaporator) Mivthiifuanufeuannisusnidigssuy weuresmues
(Absorber) vhniiganduasyihauluanuglefilvasenmaniedessemeld naneiluvesmanluguves
asavane  Uuaisazane (Solution  pump) vihvthimgudsuaihanunesfiuenuduliuiszuy wag
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gunsaluandguanuiou (Heat exchanger) viwthiigemaiuseuainvedivagaumgiialudvedng
gaumiien fauandluun 2 Taaunsadnsizimdulssansaussaugiuna uLazdNwesIvessEuuYTh
AvsBukuUgAndy daandluaun1sn 3 wavaunisn 4

JUN 2 wunmnsinusEuUIAE LU U ANy

CQR- opr 5

_
CQR= E+E (@

3. NTBATISATUATUFAERNST

NFIATIERuuNsHaa T sievieaungsa (Levelized energy cost; LEC) wagAuyunIngn
Ireniienmudneesy (Levelized exergy cost; LExC) @mnsausziiulaaindadesine q wu an
Shsrdauan Apenibevessunas sdudle wazandslenia iudu Fsannsonsesidununiswanlnd
semefuansaunsi 5 wazaun1si 6 Aeluil

n PEC
N+ tlm
LEei(vséw Q.G ©
= (1)
n r( r) :'rE]H
;In tl+ ry — t:1 ]

(B-r) —
r( r) r(]+ r
2 W ok, 4 ;chxoi(l o

t

LExE

!
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BMsAne
Afedldhmsinsesimdugunsnanliivenine fundsnuuandneesd vesiginsussdu
ansBurdufuszuuhanubuiuugandu Tnefituneunsduiuaidedwiolud
1. afauvuiassmsadamanivesindnsussAuasdunid Tnsdeulusuduililunsinsgid
Fastaluil
a15919uU P R-245fa
Usunaumnudoudingiasy (Qg) Wiy 180 KW

W N -

A S v { Y o a a W o
gaunginToundeud1inginsussAuansdunid (Tyy,) winiu 80-120 °C

)
)
)
) QﬂJ‘VIﬂﬁﬁﬁZUWEJﬂ’JWiJ%’eJuLGi’JJ”lLﬂ%ENﬂ’JULLﬂu (Tewy) Wity 32 °C
)
)
)

o

aa v (Y [e]
UNNUAWMINABN (Tamp) 1INU 28 C

S2)

Gi'j"ﬂmmiﬁ’musuaﬁg%’muiﬁumiﬁw%é@iaﬂ (top) WAV 8,400 h/y (Chaiyat et al., 2017)

N

7 andRvesasihauiianizeng 9 §198991nlUsunsu Refprop (NIST, 2018)
2. ﬂ%ﬂﬂLL‘U‘U"\T’]aEN‘V]’Nﬂﬁﬁmﬂ’]ﬂ@l%m@ﬂi%UUﬁ’]ﬂ’J’mLg‘ULL‘U‘U@(ﬂﬂﬁu TnoRoulusuduilflunsiinge
fapialuil

o gansvhanu Ao msazansueslunile-

. Gi'j"ﬂmmiﬁwm%ﬂizwﬁwmmLﬁmmuqmﬂﬁwiaﬂ WU 8,400 h/y (Chaiyat et al. 2017)

o dnTd@IUNTTIa (Flow ratio, FR) liiifiu 20 (Chaiyat and Kiatsiriroat. 2011)

3. Awsisidununisudnliidentisiundsukazoneesd veeininsuseAuasdunsdsiudu
szuwhanaduluuganduLUUT 1 fauandugui 3

4. Asrziduyunsuaniiihseneiundinuwazidneesd voeidnsussAuasdunidsiuiu
sruwhanaduluuganduLULT 2 dauandlugud 4

5. Awsizdduyunisuanliihsenieiundanunazidneesd veeidnsusshuasdunidsiuiu
szuwhanaduluuganduLULT 3 Fauanslugui 5

[y

REVIANY

N

6. \Wisuiisusiunumsnantnidemhemiundanuiazidnigesd éuaﬁg{]’m?l,lﬁqﬁuaﬁﬁuw%é

=b.

szuwhanuduluuganduvessazgULUY iewaniiansamguluumMsinunusivsnzauign
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Nan1sANYILaLIRNTAl
HAN13I1ABINANAAIENTUDIININTUIIAUEITDUNTE
UM 6 (@) wansmuduiusseninawadiavesguugiiinfeudinieny uazunszuigauioudn

Y

oY

o

\3smuLLnfUUTE A A wInund I uLandniwesivesindnsusiduasdunis Tnenanis Sranamudn
LﬁawaﬁhwmqmmﬁﬁfﬁauﬁmLﬁuqqﬁu %v‘iﬂﬁﬂisﬁm%mwﬁmwé’amuLLazLémeﬁa%?lﬁuaﬁzumﬂmqﬂsﬁu
puldde iesangamgiiarsvhaudeudifeiugedinaildane uiad madrfatugannieuiial
mven duilinuiindaldandeaiuiuiu fuulseansamiundinuiasdniseiivesiginsusefu
a19Bunid Teddnfutunulue TneUssAvsamiundanuuazdnisesifidgeanuitu 9.25 uas
14.58% awddy WethuIeuifisuasifiuinsansnmidniefifaganinssansamiundaany
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