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Abstract

Environmental factors, including soil properties, especially salinity, affect crop
productivity. This study examined relationships between amounts of salt-affected areas and rice
productivity, one of the northeast’s major cash-crops, in Kalasin, Khon Kaen and Mahasarakham.

Salt-affected areas (Rai) obtained from the Land Development Department and rice production
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(kg/Rai) from the Office of Economic Agriculture, were used for data analysis. Approximately,
34.70% of the three provinces’ land areas experienced soil salinity, of which 15.67% were
classified slightly saline (<1% of land areas covered by salt crust with non-saline ground water),
13.26% slightly saline with <1% of salt crust coverage but with saline ground water), 5.46%
moderately saline (1-10% of salt crust coverage), 0.27% highly saline (10-50% of salt crust
coverage) and 0.03% extremely saline (>50% of salt crust coverage). Mahasarakham obtains the
largest areas of salt-affected soils (2,169,981 Rai, 65.61% of total province land area), while
Kalasin has the smallest areas of salt-affected soils (855,390 Rai, 19.70%). Meanwhile, Kalasin
has the highest average rice yield 372 kg/Rai (the northeast’s avgerage rice yield 351 kg/Rai). Rice
yields tended to increase during 2007-2016 (avg. 0.53 kg/Rai/year). Rice yields (kg/Rai, from the
three provinces) show nagative correlations with amounts of moderately saline and slightly

saline soil areas (Pearson correlation, r = -0.118 and 0.222, n = 57, p-value< 0.05).

Keywords: salt-affected soil area, rice yields, Kalasin, Khon Kaen, Mahasarakham
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Relationships between Amounts of Rainfall and Rice

Yields in Salt-affected Areas in Kalasin, Khon kaen
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Abstract

Climatic factors such as amounts of rainfall affect crop vyields i.e., rice. This study
examined correlations between rice vyields and amounts of rainfall, and household
socioeconomic conditions in salt-affected areas in Kalasin, Khon Kaen and Mahasarakham
province. Secondary data, including meteorological data (during 2007-2016), rice yields, amounts
of salt-affected areas and household socioeconomic conditions (e.g., annual income), were used
for statistical tests i.e., trend in Excel, Pearson-correlation and regression in SPSS 24. It was
hypothesized that planting areas with sufficient amounts of rainfall will result in high
productivity, leading to high annual household income, compared to areas with deficient
amounts of rainfall. The study findings showed a decrease in amounts of annual rainfall (-29.09
mm/year) during the 10 year period in the three provinces, while rice yields increased (0.52
kg/Rai). Pearson correlations did not show a significant connection between rice yields (kg/Rai)
and amounts of rainfall (mm/year) but significant correlations with temperature and evaporation
rate (r = 0.393 and -0.516, n = 30, p-value < 0.05, respectively). Rice yields did not show a
significant connection with household socioeconomic conditions (r = -0.199, n = 30, p-value >

0.05, respectively).

Keywords: rainfall, rice yields, household economy, saline soil
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Abstract

According to the wastewater treatment plan of the Panasonic Manufacturing (Thailand)
Co., Ltd, Khon Kaen Branch, there is the generation of the reverse osmosis (RO) water
approximately 2,112 cubic meters per year. The previous usage of the treated water was
feeding plants. The aim of this study is to use the RO water from the waste water treatment
and to replace soft water which is produced from tap water and then used in the cooling
tower. The four parameters including Total Dissolved Solids (TDS), pH, Electrical conductivity
(EC) and Total Hardness were measured in a field on October 2018. Furthermore, the RO water,
Soft water and tab water were compared with the water quality standard for cooling water. The

results showed that the RO water met the requirements for the cooling tower. Furthermore,
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TDS and EC of the RO water were significantly different from the soft and tab water (p < 0.05).
The hardness of the tab water was higher than the RO water and soft water (p < 0.05). The
economic value analysis presented that the RO water was a suitable choice for the cooling
tower because it can annually save 48,175.56 baht/year from the tab water bill. The Break-even
point is 14 days. Consequently, the RO water is advantageous in the qualities and economic

value for the cooling towers.

Keywords: RO water, Soft water, Tab water, Cooling tower
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Abstract

Forest ecosystems provide goods and services supporting human livelihoods. Plant
communities are source of biomass contributing to organic matters (OM) and soil organic carbon
contents (SOQ). In areas with greater vegetation, OM and SOC contents are hypothetically higher
compared to those with less vegetation. As a result, amounts of OM and SOC in forest edges
affected by agricultural activities are presumably lower than those inside. The study took place
at Dong Yai community forest and its adjacent farmlands in Wapeepatum, Mahasarakham. A
total of 33 soil samples were collected from the forest (n= 16) and farmlands (n= 17) where
each of the ecosystems was divided into 3 zones from the edges toward the interiors. Amounts
of OM and SOC significantly correlated with amounts of leaf litter (r = 0.59 and 0.59 p-value <
0.05, respectively). Average OM and SOC contents were 2.02 +0.60 % and 0.77 +0.32 % for
forest soils and 1.17 +0.35% and0 . 45+0.18% for agricultural soils, respectively. These
parameters are significantly different (p-value< 0.05) between the two ecosystems. One-way

ANOVA showed larger amounts of OM and SOC around the forest edge compared to the interior
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and middle zones, but they were not significantly different.

Keywords : Dong Yai community forest, forest ecosystem services, soil organic matter, soil

organic carbon

HE-01

asludaununnAeluinaziin wasanudesdatuslag
nIfANE Arualwuene dunedeiiu JmineIasing

Carbosulfan Residues in Chinese-Kale and Their
Consumption Risks : A Case Study in Vegetable Farm
Area, Phonyang Sub-district, Wanghin District, Sisaket

Province

wins Juiishd BNl navgsy wag Tanvie Lnysyae

Naphat Janpirak Rungtiyakan Pongsura and Chidhathai Petchuay*

AMPIYINYIPNENTTININ AMYINEIMIERT UINENREQUaTI¥E guasIvsnll 34190

*Corresponding author, e-mail : chidhathai.p@ubu.ac.th

UNANEa

[ 7 7
v a

nsfinwideasall dnguszasdednwarsmsludaununnasludnazin uazadnuLdesie

v o

Huslaa Tuunugndnsualnuens 8nedsiu Jwmdnasaziny lneviinisieseidsinaasailuda
¥ Y3 ] [ v d' @ d' (v a 1 d' 1 [ = [y d' [
LNUANANTLUAIBENIRANAL TN AULNEINENAINITAANUNTLELLIAWNNUY AD bIUN 1, 7 way 10 Ju
wazUSeuauUSUIUNITRNAI9S TN NALTN R LN IUN1sA T UR NAETNNIRIUN15AN9IEUUEN Na
AM3AENEINUIN USunuaiseafludauwnuaneisludegrainaziniiuiiedlag lriunisaiedietan
NRINSRANUILTUN 1, 7 wag 10 T4 AwNnU 12.20, 1.74 waz 1.59 daansusantansy a1uainu wag
FRg1RNATENNHIUNTTAN9M U AT aan1saanuluIun 1, 7 wag 10 Ju danninu 2.70, 1.20 wag

1.14 fisdnsusianlansu suaau sgndlsiniu Tlunndedrsinazdmudsunaasasiudaununndisd]

117



N15UsEYIVINTRWINADUTEAUUTYYINT AT 2 @
ﬂﬂﬁl]

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

ArgandnnaUSinaasivanAsgegaiisensuld (Maximum Residue Limits : MRLs) fifvualvinuly

Y

mneztn iy 0.5 Tadnsusanlansy wilinagnIunIsaAemeUlan Metinisatseinastnaetland

UszansamlunisanuSuiunisanaievesarsaisiudannu Asdusesay 28.30-77.87 d1u5unns

v oA

UsELiUAIULELI9INNNSUS AR NAL TN TUN1SAN®IASITNNTUIINANSRUITOUNS Y (Hazard
Quotient : HQ) wui1 Useawuguslapinazinliianudesninnsuilnadnazinifiansansludany

andnslunng szeznaInIsiuies (HQ < 1)

AEAtY: Asludawnu fnavti @a15anAe ANUEIRaguNININNISUSLAA

HE-02

aaasiwinaannAlunINuaLAUNED KaTANEBIRINNTT
Uslnanan : nsalfne Wundgnuwin drvadilse dnadlss
WINYUATIVSH

Chlorpyrifos Residues on Harvested Chili and Their
Consumption Risks: Case Study in Chili Farm Area,
Samrong sub-district, Samrong District, Ubon Ratchathani

Province

gilon Ly 035U381 80WIsI0Y WAL TIAUVY LNyTYIE*

S. Chaiyaman A. Aonwanna and C. Petchuay*

AATYINNAEANTTINN ALYINEIAIENS UNTINEIRERUATI¥NE BuaTIUenTl 34190

*Corresponding author, e-mail : chidhathai.p@ubu.ac.th

UNANED

o =

nsfnydeasiliiinguszasdiodnuusinanaesiniveanndslunsnnduiuies waznis

Usgiliuannudesainnisusiaanin luiunugnnin drvadilss dunedilse Jaminguasivsnil

insfnwluginfouliquisy - gatau w.e. 2561 lagyin1siaseiusuianassinineannaly

118



N13UsEYIVINTRIINADUTEAUUT Y93 AT 2 @
dadn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

v a A& 4 Y a oA v A o A = = a
@3887&W5ﬂVﬂﬂULﬂSiﬂ7SﬂaﬂﬂﬁiﬁﬂWDVﬁz83L367ﬁ7ﬂﬂﬂ?ﬁ]IUQHVIO, 4 way 7 wagsgumeudsuna

a A 1

A15PNAN9TEUINNS NN MURIUNNTAAUNS ATRIUNNTA9AR8ENTaz a8 leL R U lUANSUBLUA HANISANEN
WU Usunaumaastuswaannanaludiagransniiuinedlagliniunisanandanisaanulutui 0, 4 was
7 v 2.86, 0.77 wag 0.43 Taansusenlansy suaisu lnediagransniAunedlutui 0 was
Ui 4 fUsunaeaesinsveannAmsgenitUiunaaaniiseusula (Maximum Residual Limit, MRLs)
f1vun 0.5 Haansusailansy dususiogransniiuiedlutuf 0, 4 way 7 8IHIUNITANIY
asazangludenluansusius SUSununIsanA19YeInaswsea windu 0.44, 0.18 way 0.10 aansy
I a Y] o o = | a a Y a1 o | < a ° o
oflansy mua1iu FanudnUsunueaesinirleannanadienindt MRLs Tunnsseghianiuies dmsu
nan1sUsziuanudssuulineliiinuzsainnisuilaaninidasaassiniveanndsveduilan
winluiunfnw wandldmeaduiinnududunsie (Hazard Quotient, HQ) wuin Huslaaiiloniades
1 a a a g a [ [ Y] = 1 [ v
fogunImIINNITUSIaAmznsniviieluTulsnndwinisdanunagliiiunisdis (HQ>1) 9nwa
A3ENEILERIIAILIY NSLAUAEINSNNEINTEANUNSEEZaY 7 Tu 1AuUannfga1INN1TANA1YRY
a15raasinsaawlllN1un1Ta1e waatnsnuaemeasazateluneuluasusus USuaaIsenang

srvaglusziunvasadielunnszeziannmaiuies weglififudssioaunmmniiuiuilag

AdNAey: AaBsLNSYIRd N3N AUEEIIINNISUSLAA

119



>

N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
eddn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

HE-03

N159LA1ZITINUN VU IATUR IR A DUNFUNUSAUAIN
L Hg9U99N15NAI UL A LUN UL 99U E15AY

Spatial Analysis of Environmental Factors in Relation to

Risk of Developing Tuberculosis in Maha Sarakham City

[y

a LS 1 o 1 o a 2 a aaaa 3 (Y 1 4
Jynnsad TNIPUA  51YNT WITUIT U8 Toulsas” usIf NRAANS Lay Tl g

Priyaporn Chao-Ubon' Thayukorn Prabamroong1 Nattiya Yomthaisonge2

Narawadee Ki’t‘cisiriphate3 and Wattana Sawangsrio4

1871973 NAULATEIINA DN ANTEILINADULATNSNYNNTAIEAS

UUINYIFEUMETAN 44150
Zai’gueial,ﬁummimqﬁuLLaxﬁdLL’mé’am WAvTalesmIa1sAIN 44000
Bé’wﬂ’ﬂmsmmsmqmLLazﬁdLLmé’au WAUTaEBIIE1IAIN 44000
Al59NNVIANNEIANN T TANMEITAIN 44000

* Corresponding author: email: thayukorn.p@msu.ac.th

UNANELD

ANSANYIYL INUTEAIR iBBSU18AMUALNUTVDITITATUAILINADUNINARADAINULALT VD 9

q
1% '

msiindalsaluiufidiosumansany augiunsdrsiiun nmsdunvalideya n1sussandld wada
AuaNTAUNANIAAAS warn1TIATIEINEDA lngladaien 7 deyalsiunnlaainaulueds way
Wnunduluauil Fedszneume dunisvedUieialse 5 Ydaunds (w.a. 2557-2561) AUnuILUY

999UTLYINT N155LUNYDINIFAYBINNNDIAE AIUTAVDIUIUNNDIFE AD1UNKDDA bALN ANIUUULA

[

Tsanenua wazdn wazszruanududuvesuazeosuuIndn (PM,s) 99nn153As1z9 Jayadounds 5

Y

U w3 f9wnugUaeTulsansdu 261 918 (anizseglng) wazlivwilduiiuadu lneAndudasinig
Uae lnewnde 522 91990 drulvg) Wuwmawe ($esaz 50.5) angwede 50+19.7 U Usznoue@niudin

A oV

lukaglifiondnviegaseny lnenguidsanan Usenoume JeglnadngUisiulse (Sevay 39.1)

120




N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
dadn

=2 & % F
Yy o R
RS

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

g901e (Seway 22.6) wazUleniawe HIV (evar 14.2) nszandageluiiuiivuyu Jaduviml 2 was 1

EY

afind 1 uag 2 Syt 2 wazwiedde 1 Jaduduinendennuiwiuuasuisdiuves wui duiiuid
o | & = S og w L v Ao & v a 2
seiaHanIgnuluazoovuIaLEn (PM,s) Han13@nwil udeyailesiu NTndudediasiesiluy
easBundadn Weaianudilaswiuiunihenuniasgisudnuilugunadesedis dwmsuiu
peRANuIvevinady TunsimuakuImamsdanstademuawindeulilussavsain ieandnsinig

ndalsalununaaly

AEA: PM, s Jadesnudainden mealiasuansaunagiinmans dalsa Wewmansay

121



>

N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
eddn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

HE-04

(%4 14 =Y dy d' Qy 1 1 1
m‘swmuwagamwummmﬁﬂamqLLazmiﬂaﬂUaamJIu
A2929VUNALAN: NSAUANYT LE9INWIFNTATN

Development of Spatial Data of Grilling Activities and

Particulate Matter Emissions: A Case Study of

Maha Sarakham City

v 1 ° 2 U a 3 aaaa v 4
BIITTUNT Ysyaen 51803 waztse* dngen leulsas uar usaf ARASANS

Orawanporn Bunlom' Thayukorn Prabamroongz’* Nattiya Yomthaisong3

and Narawadee Ki’c‘cisiripha‘t4

1 a 9 a 1 o a 1Y o s
A1UNIYINITIANTITEILINADULATNINYINT ATAILINADULASNIWYINIANENT

UUNINYIRBUMEITANN 44150
Zanirunaluladiuindan AuEAIASaULEENSNEINSANERS WANINESENMEITAN 44150
Bﬁi?uﬁdLﬁ%mmﬁﬁmqmlﬁzéwﬂﬂﬁam WAUIAIBIUMESAIN WESANY 44000
Aﬁqﬁfﬂmsmﬁﬁmqmm?ﬁLL’mé’am WAUIALIDINEISANN 44000

*Corresponding author, e-mail: thayukormn.p@msu.ac.th

[ '

nsfnwnil TingUszasd oaundeyadsiuiivesaniulsznaunisiiens nioussy MeasBonans
(Attribute  Information) Tngn1sdrsafiufiuarduniuwaiteya augfunisldinedadiu arsaune
niimans AseuAgy fuflgurusygn 13 waedaduviad 2 Fsdufiunishufuoranadas as1suae
meldmeAfesmfumaunadiesmansau (M3fnw szoedl 1) uaziileyszifiuaandos fugunm
voaffUsEnounstasng (szeedl 2) Inefiarsannisiuifwansevuvesiuaranssunidn (PM,s) 109
fusznaums msdnsamaluladimua wasnmsaildgunsaitiosfudiuyana 9annsfnen Tuszeyun
wu Slanuusznountstegnenns s1uau 10 uis Taedaliusnis sews 04:00- 20:00 u. daulvg)

!
LY a It

Tusnisnniu FedmgAunly loun In vy wazUan wazloindanlld Ao au vsil 919381 07:00 uag

q

122




N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
dadn

=2 & % F
Yy o R
RS

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

12:00 U LHutsnandifinmsdminegegn Wethdeyafanssy udwn YTnunisuanUdesiu avess
FUIALEN 13 PM,p UaE PM2,5Imﬁﬁ”s@jmé’mwmiszmaﬂuﬁﬁwuﬂuﬂszmwﬂm nU31 AINNS Yanlase
PM,, 48E PM,s 21001509874 (Felaifasanszansnmveunaluladaiuan) windu 0.0106 way
0.0099 §u/T mudiy Femansfnwnil Huteyaidesduiidesdnundednlviasusis 2 szosrasns
fudunisinu eifussdauiviesiu dmdulszneunisnaununisianisauninoimaluiiies

1na1sAusaly

o o

[ X 1 a 1 a 1 ' { 13
AR PM, s N19U08819 tnadAnIuaITauLnAiAans n1sUandassuazaodruinian

WD9UMIEITANY

123



>

N15UsERIvINTTAMINADUTEAUUTYYINT AT @
eddn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-01

nsAnwdeyin g wansenu wazuuInensuAledynn
dawandedlugurulunaundnu vy 5 AMuanaundu

o =] %4 %4
2ILNDLUDIIININUKE1IAA
sAun uadu wilen Annlen fvg afve  InSuns uasyaen &390 R sagaus 19v1s

Tsevugae AR 21Ul war U1ving A

ANVNINFINFDUANY ALAILINADULAENSNYINTANERNS UNINYIBEUNE1TAY

ANUAVIULT B BWNBAUNTITY JIRIAUMEISAY 44150

*Corresponding author

UNANED

NuUITslTANuausenIsAnwIJyn @a1ne nanseny wazkwInianiseibydaymn
AeIndoNyUIUTIUADUNIIY MU 5 A1UanduniIu S1NBLHBY TINTANMIEITANN NENATIDLIIUUS
Id | [ | | Ly I i o 4 a 1 o | o 1 g v
pondu 2 nau lawn nausegraldlunuudunwaliyymasuindey 91w 30 AU LagnqufieE199lY
Tuswdde dwau 67 au ldunaindiunuaiuseuas 1 aw nusiusiudeyalaeuuudunivaluay
wuvaeunudym awe Hanseny wazkumumsuilulgasindey afanldlumsieseideya
laun Al Sesay Anade diudssvuunsgiu nan1sfnwinuittymawindeunintuluguyy

a

Uruneundn vy 5 lnesiegluszautes Joymawadeuniunniian Aedymaunisinums sesmeun

=

Aodymdunsnenssssuriuasdsundou LLﬁzﬂ@Mﬁﬁﬁ@ﬂﬁﬁﬂ fodymduua Rvdsuindoy 89
dayysnumaneasivnthudeiaumgivilfAedamiunsinens Aaandgmiilidieaedenis
imsineag waventuddinnuaadiuinnisnedgmiunisineasazdamansenuyiildivasgivle
#laidud iz dulinndesmiuggnia ann1sdunesisarasuniugitiufauumaiiosudly

Tymmumsinunsyntulduansmnudaiuinvihnsinessliaunaiunsnensuiluguyy

o

AdAgy - Jaymndanndeu anvnnisiiadymidwinden nansenuvesdymdingasy kuInienis

124



>
MAHASARAKHAM
oS *onmgeny w0 ¥

€
\5
@j@

-ii
'z.&k

N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
dadn

2

SETE

TUN 23 - 24 WYENIAN 2562 A URTINYIREUNIAITA

uhlvdgymdaindau

125



N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
éaan

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-02

nsfnedeyvn dmie wansenu wazuuanensun ludeymn
dawandeuluyuyy Unsnewe vy 5 Auadane dunaiiia
WINUNIEITANY

A Study of Problems, Causes, Effects, and Solutions to
Environmental Problems in the Community at Moo 5,
Ban Nong Kho, Bua Kho Sub-district, Maha Sarakham

Province

Yudn gauen efss Qiuns Ainunn leenedu o3l 9aun suns do Auw @ins) ud

(Y]

Asviny Agouing Buges Musenn uwag 7n Junsuin
Phiyachit Phoosomta Sasitorn Phoonet Tippapa Chaikudchim Arunee Phowonpa Thanaporn

Chaipim Supattara Malee Sirikhwan Darunphak

Intuon tanrangka and Likhit Junkaew*

ANVNINFINRDUANY AULAILINADULAENSNEINTANERNS UNINYIBEUNNETAY

ANUAVIULTBY BWNBAUNTITY JIRIAUMEISA 44150

*Corresponding author

LY o

NAplilinguszasdiielvidnudym awnvn nansenu wasiuininmswilulymasinaey
Tugurudnuvuesie nil 5 dvathfe dunewdos Jaminumansaiu naudiegiutssendu 2 nau
laun nquddegreantdlunvudunivaldgmidwindon 91w 30 Ay uazngudteg1anldlunuide

WU 146 AU launandunueiaseuas 1 aw iusiusiudeyalnenuudunivaluasiuvaauniy

126



N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
dadn

Fuil 23 - 24 wauAAN 2562 1 AMANENFEIANTANY -
dyw awve wansevu waznuamslunmsuilydymawnaden addnldlumsiessvideya 1éun
Arfl fovay Auade dudssuuaasgu wenisAnwmud Jgmaanedeuiifintulugusulass
ogfluszAutiunans HymAwnndeuiisniaafetymiumineinsih sesenfonisldasailunis
yhmsinuas wagdymidesfignfoveryaesinluuazvesdunse 3 slgymminensiigntiuaad
awaivhliAedgmninensiunnfiaaiaanlifssuundminfiegulnauilng (Useun) sesasunie
dulinndesnungma (foude) uasuvdshlsifivsedmivimainens uazgndudfimnudadiui
mil,ﬁmﬂzgmw%’wmmﬁwmmaﬂiwwiam'immﬁ’jflqﬂimu‘%‘lﬂﬂ wzansusdminennd uae
frdsnansznuliiAnnandnmensineasantiosas ainmsdunsaliazas Uyt uiaumisioy

whladgmmsnensihsniuldwansauniuin senliheiuanu3ununisld

o/

Adfsy - Jyvdaanden anvsnsielymainden nansenulymawinden wwiInenmswnly

Ugnaawinaau

127




>

N15UsERIvINTTAMINADUTEAUUTYYINT AT @
eddn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-03

nsAnetayny aun wansenu wazkuamian ludgnn
dawandeu luynvuuuldy viy#l 6 Aruatane
31219 JINIANNEAITANY

nflwg1 Yo s noaws eusgdan nsised wigen deen wiines fwand Wewn

= ad £% 6
SUUI NBINT BINY nlna uag Ui%glji WAIUNTT*

ANVNIVIAINADUANYY AMLALINADULALNTNEINTANERNS UAINYBLUMAITAY

AUAVILLTBY BWNBAUNTITY JINTAUMNEITAU 44150

*Corresponding author

UNANELD

(%
=]

nsAnwlANuwnaiefnulam awme nansenu waswmaunlulanaannaesluyusy
4 ’J gj ral o v YV [ IS v Y A & A = v
UIUUIRIU WU 6 AuavaAe 8nelles Sminumansanu nunsestlenlyglun1sAneusenauniguuu

dunwalngusiegne wuugudiuan 30 ¥a waslduuudeunu ngudegauuuIzadlaefiuynasaEou

v Y o

nauiegenlelunsAny Ao ytulugusuiiuddu v 6 duadafe neliles Yminumansay

L4 1 U

° ° o & vy & oo o A 1 o A
VIUIU UDTHITUIUATIIDU QQI@@QWUW‘W']LL‘U‘U?{@ 5 A9L99U IQJNN@EJE]'WTSJ 8782 A3 DU I@EJLL"\]ﬂ

Y

e

o 1

wuugeuM 1 Yarlendadeu adanitlumslianesideya Ae Arnnud fevas Aaddnidesuunmsgiu
Han1sAnY ey ave) nanseny LLasLLu'mNLLﬁlsu{Jigm?{'amé’aﬂuﬁqmuﬁmﬁﬁ”’u vyffl 6 Fruatide
suneiiles fanimmmansany wuirdymaanedeslugamulaeseglussiuuunans Tnesmtudiuiy
ﬂzgm?%umé’amﬁwummﬁqw 2l i’jﬁgm?hLLfmé’auéf’mmimwm%aagﬂmzﬁumuﬂaw 5998911 A9 Ty
funimensssmALazdsnndoneglusziution uastlymiunaiivianedeveglussduies dwsy
@iV Wanseny uazimsnsuilatagynaanededluguvuAnaniyyninensiu Yayvsnennsin
Yaynminensunlduazdanivn Ygymuaienmades Jeyvuaiienisonne ﬂfgwrusjzgawaaﬁ"'fl,ﬂuazéuaz
UMY ﬂzgmﬁf'u,ﬁamnﬂ%’aﬁau Yynmislaansedlunisinens {jﬁgmawﬁauﬂmmw/mlﬁu ﬁzgmﬁﬂaj

WBInoRDNSINNSINEAS

1728



S
éman MAHASARAKHAM K o
TTTT UWiveERSITY gt a0’

N5UsEYIVINTRINADUTEAUUT Y93 AT 2

TUN 23 - 24 WYENIAN 2562 A URTINYIREUNIAITA

o o [

Ardafsy - Jymdwinden anvanisiialgmasindey wansenuveslymidaingey

v

wwemsunlalgmaseaes

129



? e ——,

N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
éaan

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-04

nsAnwtaynn ame KansenuwazuInIensuiludym
dawandeuluyuyy Ununuesds vyl 4 druatane aune
199 JMIAUMIAITANN

The Study of Problems Causes, Effect and Solutions to

Environmental Problems in Ban Nong Bua, Moo 4, Sub-district

Bua Kho, Mueang District, Maha Sarakham Province

o ) a

ARTa WIAWE WISen wHlded BvEAnA Asa1 AfsT lanidud allan ddawi

gy RuAs U Weyglay adygy) wasadng uay nssiing 31

Sasiwimon Phonsing Porntita Saeaiaw Aitthisak Srila Sasithorn sopakan Sunisa seewangkaew
Phitchaya Phimson Janejira Pangboonsom

Sukanya Sangsawang and Kannika Sookngam*

ANVNINFINADUAN Y AL INADULAENSNEINTANERNS UNINYIBEUNETAY

ANUAVILLTBY BWNBAUNTITY JIRIAUMEISAN 44150

*Corresponding author

UNANELD

(% '
A v (3 & =

nsfnulliTaguszasd wefnudam awmg nansenuuaziuImensundymduieasuly

9

Uy Urunuest vy 4 suatade sunewdles damdaumansany nausiegisuuseanialu 2 nqu

q

A 1

Aa nqudleg1anldlunisdunival 91uru 30 aFSeu uazngustegianlglunisAnyl 91udu 140
AsTeu LuTIUTIdayalagldnsdunuaivaziuvaeua adanldlunisiessideya laun Sevas
Aady dudesuuninggiu nan1sdnwinudt Jymdwaseuiinduluyuyudiunuesdy nyi 4
Tnssauegluszaudiunans Weiasan wunvtiudiunuesiunulymawindeuuinign e
Jaymdouds faandulinndesmuggnia vienisguadninuintbildlugguds viliiinansenusonandn

< @ Y A v 3 ! v o Y a L
nnsineasduaeIu wazkwnnsuiledymidowdene Tduiegrasendarili Anuslov

gaan YaanzuInadiolentinldendndu vnsinuesiaunaiuninensuluguoy

130



>

N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
eddn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

Addey - Jymdwedesluguwy anvgnisiiadymawnsey wansevnudymawindey

wazwImem s latymdsinaon

EE-05

nsAnwdgunn a@win Hansenu wazkuInensuilatdaym
dawndedluyayuduvuewiauay i 2 druanauniu
91LNBLEBY JWINUVNEITANN

[y

199138 UAUUAR WITUTIE BUNNG LURYEYIAN AINRINIITNT 339U yansnansng
A

o

“E@IURNIITIU WIANNEA 8Ty Waad1 uar I5IUANATART Yoy

ANVNINFINADUANY AULAILINADULALNSNEINTANERNS UNINYIBEUNEITAY

ANUAVIULTBY BWNBAUNTITY JIRIAUMEISAN 44150

*Corresponding author

1%
o a 1

Welanugaane@nwlym aune nanseny wagkwimnanisuiludymawingeulugusy
Uruvueswmiaddes il 2 duansuniiy duneiies Jswinumansaiy naudiegeildlunising Ae
1 o ! dl U € o o A ! U ! dl o o U A
nausegeilglunisduniual 31w 30 aFSeu uazngumeg1anldlunisdrsin Tuiu 187 ASISeu

a4 A A awv A Y 4 aaa a ¢ v [
w3eeefldlun1side Ae wuvduntvaluaswuuaeuny adanldlunsiinseideya laud Seuas
Aady drdosuuinsgiu Aesidud wazaud wansdnwinudn Jgmadeduluguyudiunues
" =i = IR ] o a - 2 ' v
wandesunian Ao Jgymuliiisanesianisvinisinens anvanisiialagviunige de lulinnses
Sy A ' o - - A oA a a Y 1% I
augan1a wansenudgmiliiisanedonisinisinuns Auinfian fe Wwasyiule | (Foudoaly
Wad is1zeei wazwuinienseiludymilidisanesenisviinisinens iuniige fe ldiiegns

Usgndaiiinuselevigagn

131



Ty
4
()
eddn MAHASARAKHAM i >

TTTTT [issenra s Matens 30

N5UsEYIVINTRINADUTEAUUT Y93 AT 2

TUN 23 - 24 WYENIAN 2562 A URTINYIREUNIAITA

Adfsy : Juvndwanden awve wansevu wwIninswilutymasnaey

132



>

N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
eddn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-06

nsAnwlaynn amana nsznusazkuInIenisuildym
dawandeuluyuyudunaundnu v 7 Aruanaundnu
31219 JINIANNEAITANY

(% s1

o o v 1 @ 1 a o 1 a 1
SUEUNEUNT LAWY LNANUA WY YHIWT LAFIEYNINY 3887 UIAUNBY - WINUA Usgnng

1

a s 1 Y] ¢ ° va o 2,
ﬁ‘HLWGUi ‘WWQW? ﬂﬂqaﬂwm LEUAT WAy duus auusen

1 a a v = a 1% o s a o
ANVNIVIFWINADUANET AUTFILINADULATNSNYINTANEAS WP INYIAYUAIETAY
AUAVILLTBY BWNBAUNTITY JINIAUMEITAU 44150

2 v aw Y a o ° = ° Y a o
F0TUUINYINYINULNIY HWINYIATUNFITAN AIUAYIULIYT DILADNUNTIVY

FJIUTANNIE1TANY 44150

*Corresponding author

n1sAnw1uITeldanulaungiion1s@nyl a1vg Kansenu wazwuIniauwnbydgmn

]
(=

deandouluguruinueaunIIu Yy 7 FMUanounitu 8NoMed JIMIANMEITAN NGUFI0E1NLY

Y

wiseanlailu 2 nqu Ae nqusiegsfildluntsdunival 91w 30 A5 waznguiagnldluns
41579 910U 156 ASuseu Nususandeyalaenisdunivaluasnislduuuasuniu ad@nldlunis

ATIERTeYa A AN Teuar AaduLardIullgNuNNIATEIY Han1sAnwInUI Jeynives

Y

v
=

dundeuiifinduluyuyudiuasuniiu lagsiuegluseauliunans Weliasuaudynduindey
1 v 1 =3 1 [ QI v d‘ a QIJ

wud 1tiuneunIuivIlulymasinseuvesgusuninian As Jymvssyadesmlluasuy e

dun31e anugnisiinanliidaeslugusy viansfawenyUssinnveznouns dwalivezindounaln

VS dnduniiy waziwiniseilutymvesyanesinluuasvesdunsie fe wugiilinanug

WNenfiunsAnkenUssnnvgznouidinuyasuinuaaumi

133



N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
éaan MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

AdAey - Jymdsindeudiuneuninu anvanisiialymdwindey nansenudymdwinde

wazwImemsunlatymadsinaon

EE-07

nsAnwdgunn a@win Hansenu wazkuInensuilatdym
dawandedluguyuduiane vy 1 Aruatane dnaLiias
AWINUNIEITANY

The Study of Problems, Cause, Effects and Solution for
Solving Environmental Problem of Ban BuakKho Moo 1,
BuaKho Sub-district, Mueang District, Maha SaraKham

Province

[

dnsusuns wovdla dgna vanawdany Shdan Junsing Avsuus wnung

faa

a8 WAG LAY ANINT OURNNLETING BRAT DU uaz Yafia WU

Chatnarin Thaebwilai, Nattapon Luangpanastoom, Raksuda Chanpakdee, Sittinon Thepbamrung,

Adison Aiawheng, Maliwan Wongsamdang, SupaKorn Tanomput and Chonlatit Phansiri*

1 a a P P a P o I a o
ANUNIFWINRBUAN YT AULAILINADULASNSNEINTANERNT UNINYIBLUMFITAY
ANUAVIULS B BUNDAUNTITY FIMIAUNME1TATY 44150

*Corresponding author

UNANED

¥
Y a ! =

Welanugaanefnwlym a1 nansenu wagikwinnanisuiletymawiedeluguyy

Urudde il 1 dvathne duneailles Swmiaumansanu ngudiegremldlunisAine Aengudiegne

Tglunisduniwal 91w 30 Au wagnquiiageildlun1sdsnn 911U 152 au wn3eslienldluniside

134




N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
dadn

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

g wuvdunIvallazhuuaauany adanltlunisinseideya lown ANl SevazAnaie wazdiuy
Jeauunnsgiu wan1sdnwnudn Jymiiedulugusududiselagsiuegluseduinnian fie nsld
arsndilumsvinnens anvaialyuiniign Ae Weidndngity nansenulywinisldaisailunis
Winuasianiaa Ae Arlddglunsiinunsaeudiegs uazuumamsualedymnisldasainun

ﬂ?j@l ASLONAULNULNUNSILTDAANSIEDNEN WY B IR

Adnfsy © Jayyndaanden anme NansEnu wuINIeNIsuiley

135



[

N15UsERIvINTTAMINADUTEAUUTYYINT AT @
eddn

>

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-08

nsfnedeyvn dmie wansenu wazuuanensun ludeymn
deawandeuyuvuuulan i 9 Aruatane dnaLliad 9UIn
UAIEITANY

algsenl ewnides nunissa ansadan Wty audegd @dan yadnd asdng avsew

Wunen otiuns NS INWNA wae aRAnG Fidle

1 a a 1% = a v o s a 19
ANVNIVIFWINADUANET AUTEILINADULATNSNYINTANEAT UNINYIFYUNIEITAY
AUAVILLTBY BWNBNAUNTITY JINIAUMEITAU 44150

*Corresponding author

[

ANSANWITA

(% s

nUszasdlile Anwiyvn ann wansenu wazuumssuilalymasanden
Tugsruthulanmifl 9 suathde suneiles Sminumansay nqudogns uiadu 2 nauldud gy
feehsildlunuuduavalliymanden s 30 Au uaznguiogsildlunuide S1uu 86 au
lgandunuasiouas 1 muiunumudeyalneduniveiwazuuvasuaudym e nansznu uay
wmsnsuilailgnaanden adanldlumsieseideya 1éu Al fosas Aeds dudeauy
119351U HamsAnsmudgmaanedeuiiistulugusuthulanmgd 9 Tnssaweglu sedutiunans
{]zgmﬁmﬂﬁqm Ao Jymeh sosaan Ae Jaymuezyanes LLazﬂﬁgmﬁﬁaaﬁ'qﬂ Ao Uy msweansin
luardnith SallygmmihemdwReriaumgienntusndesuasfisaiunaiuiu sosawnfo 11an1s
Muunumslithuarouindh warsmdudlianudaiuiinmaielymiiazdma ngnudenisnuns
fothliiivmestensldgulnauazuilng sesaunie tulingdenisgulng uazuilnauazainnis
Funrvaluazasuauvtuiwwimsiasutladgmildsatiudainasidd egrsssndaile

Ua9iUNITVINBLAALLN

136



eddn MAHASARAKHAM
TTTTT [issenra s

N5UsEYIVINTRINADUTEAUUT Y93 AT 2

TUN 23 - 24 WYENIAN 2562 A URTINYIREUNIAITA

ArdAgy - Jymdandeu anvanisiiadymdwinden #ansenulymduwindey wuInNIenIs

LNUUNAIINA DY

o

137



? e ——,

N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
éaan

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-09

nsfnedeyvn dmie wansenu wazuuanensun ludeymn
dawandedluyuyuduluunes nin 6 Auanaunity ane
199 JMIAUMIHITANY

Environmental Problem at Ban Non-Thong, Moo. 6,
Donwan Sub-district, Muang District, Maha Sarakham

Province

a o 1 1 o 1 a 1 Y 1 aa ° 1
5N TIND 9995500 WA nATIATAl Hungenen  Insns 9wl UETT JUNIY AU ALY

U a 1 o = 1 2,
292741 LARET 8381 Iﬂaa’] LEY YNNG Lﬁuqﬂm *

Jirapa Buako Orawan Saeng-ngam Kedsarapon Nanthasa-ang Chittakon Nganwai Narucha

Jantaruch Sirinapa Kammong Udchariya Getsa Areeya Kosila and Chadaporn Senakun*

1 a a Y = a P ) ¢ a )
ANYNIVIAWLINADUANYT ALULAIULINADULALNINYINTAEANT UM NINYIRYURIFITAY
ANUAYIULIL DUNBAUNTITY JIMIAUAATAY 44150

2 U a v o a o o = o U a o
S0IUUIRGIRYINUNIY UINYIQYUMIEFITATU AIUSVIULIEY DUNBAUNTIVY

FIMIAUMNAITANY 44150

*Corresponding author

nsfnwidgagmuneiednudayni awme nansenu wazwunianisuilelymasuinaaulugusy
Uruluunes nil 6 sruansunitu snnaidos Jariaumansany nqudiegns uuadu 2 nqu fe ngu
dun1wal 914U 30 AU kaE NANABUAINTINIUL 95 AU tAaseslletdlun1sAny) Usenaumiguwuy

dunvaluazwuvasuay adanldlunisimsgideya Ao ANl Segay Aede wazdruduauy

138



N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
dadn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

w35 HansAne nut JgmasnedeudiAatulugusutuluunes Tassueglussduuiunans
(x =3.12) ﬂ@mﬁ'maﬁqm R ﬂ@mﬁﬂlmﬁmwa@iamsmwm 5090911 An Ygymmdnensau uazdeym
UaTNYNIBFLY AUEINU éﬁ‘w%"ummaﬂmﬁﬂﬂﬁymﬁﬂﬂLﬁmwaiumimwm INAMUAATUVDI1IUIY
snfian fo Mafntuds dunanssvuiiinnnigmiilddismeluninnees o nisvauaauiily
nManens waziuamensudladigmnsueueautilunsinues fe mawugilihnanuesliauga

funsnensuluguvuiiuluumes

Adfsy: Jaydaanden anve wansenu wuamamsualedymaaandes

139



[V
= v A

N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
éman

>

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-10

nsfnedeyvn dmie wansenu wazuuanensun ludeymn
dawandedluguruiunsunIMUARIL Yig#l 9 Auanaundiy
31219 JINIANNEAITANY

o & a a [ o/ L3 a v L3 a & [ L3 a A LY
nuaseil e YUNUY Ui%ﬂﬂim‘iﬂi gAN9AU NAIAY BIIIAU IDUNNY BUIIAU ATNILT FIVVY

v 6

FEIG ERTA G

<3

NA351 UEAIYAT Uag Useys WATUNT*

ANVNIVIALINADUANY AMLALINADULALNTNYINTANERNS UAINY1BLUMAITAY
AUAVILLTBY BWNBAUNTITY JINIAUMEITAIY 44150

*Corresponding author

v
LY = 1

Adeilfienasjamnedionsfnundamn a1 nansemusazuumadladapmawnedenly
yuyutumeuriuiAN Al 9 fuaneunitu suneilles Sminuvansay nguiogisutsooniu
2 ng 1fuA ngusegildlunuudunivailiom $1uau 30 au waznguiogieildluaudds S
103 aulsiinanndunuasiseuay 1 audusiusudeyalaswuudunivaluasuuuaauaudam a1
NansEny uazuumsuAladlgmauneden adnltlunmsinsgiveyaldun awd d1fosas Aade
AndoaunnIgIy HansAnwinudt dgmdwedeuiifindulususutuaeuniiuiaun wyd o
lnesineglusgiuszauUunang Jyymaanedeniinuinnitgade doyvisunsinuas dmiutlymd
nanvasinuanfignde dilifissvesonshmanees nansgnuandymidanedeuuniian fo
Uiinauthlsidismelumahnmsines waskuamemaudladygvmiilifemedonisvnisnus fo ga

asvaonniubildlugguds

o

Addgy: Jaymdaanden awvensiiadagvdundey nansenumsiindym fwindeuuaziur

o

N19NSwA Ll naswinasuluusu

v 9

140



- = v v = a8 & L‘ " 3
N1TUTEPUIVINTAWNIARDNTEAUUIYYINT ATIN 2 @ l‘ &5
dadn MAHASARAKHAM

i
5
======= VEESITY Fonugr w0 *

TUN 23 - 24 WYENIAN 2562 A URTINYIREUNIAITA

141



>

N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
eddn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-11

nsAnwtaynn ame KansenuwazkuInIensuildym
AeIndoNyNvUUIUAIDREVIYH 8 AMuaUIfe D NaLilBS
WINUNIEITANY

U JuneAs fagn N1y YIsH Amniiug ging) wanuna

*ganvan Junsvug wag L3l Aslans

ANVNIVIALINADUANY) AMLALINADULALNTNEINTANERNS UAINYBLUMAITAY
AUAVILLTBY BWNBAUNTITY JINIAUMEITAU 44150

*Corresponding author

nsfnwtidianuyavaneiednuilamn a1ms nansenukazkuwIniansunlulymawindoay
Tuun thuaaudes wyi 8 duatade dunewdes Swiaumansanu nqudiegruluyituaiudes
1 al o v A « A Al a v I [ L3 aaa
vy 8 91w 76 aseu taTeslenldlun1sidy Ae uwuuduntvaluaziuuasuay adanldlunis
AnTendeya taud mUd Jesar A1edy dHulstuninTgIu Kan1sAnw wudl Jynndsindeui

(%
a =

Wavulugusudiuaiuges lnesiuegluseauunn Jymnuinian Ae Jynideuas dmsuanvnues

3 L] o

JamFouaaiu11t1uLiuINNINAan Ao wiaainAvLIeIusIsuTAlliiisaneNazdnAuin i ldnasn

drunansznuvestymdsudsiivntiumiuiiunniign Aeguvuviawaauiigulaauilan uaznianis

wilvdgymseudanivndiuiuinunndan fs msyaaszuilulsun

Addey: Jaydaandey anvsnsiiataymdawinaey nansenudymawingey

wuvsmsuilelamasndes

142



- = v v = a8 & L‘ " 3
N1TUTEPUIVINTAWNIARDNTEAUUIYYINT ATIN 2 @ l‘ &5
dadn MAHASARAKHAM

i
5
======= VEESITY Fonugr w0 *

TUN 23 - 24 WYENIAN 2562 A URTINYIREUNIAITA

143



N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
dadn

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-12

n1sAnwldeynn dme NaANIENUkazkUINIINswAbudyn

a v v 1 = o v v o =

Aawannou luguyy Uruluull N 2 Auatane 91LNBLIBY
AIIAUNEITAY

YY)

douydn nown was Tuunu wigguni 29sdetiu afivg wadesan

*NUA 5I15AT  haE ITIUANANTNT Uaylau

ANVNIVIALINADUANY AMLALINADULALNTNYINTANERNS UAINY1BLUMAITAY
AUAVILLTBY BWNBAUNTITY JINIAUMEITAU 44150

*Corresponding author

nsAnwIdTdngUszasd wWieldAnulym a1we nansenuwazuuInianiswily Jaymnd

dunedenluyuyy Uruluul nyi 2 sruadine duneiled JaniaNMaTITAIY NHUATIDEN I 128

A ¥ 1 a

af15eu iussndeyalasglduvuasuny addnldlunisinszvideya fie Sevas Atads du
Deavunnggu wansfinw w1 Jgmaaaedeuiifetulugusy lnesaweglu sefuuiunans
Japmaandouiisnndign Jamiumsesues dmiuanmasunisauuaL nfign e suuszaal
Lifisane wansgnuanyméuanuiauinuinniian e MaAumsdiuin waziuimadledym

AUNTALUIANTININTAR Ap imsTnasseulszanadlumunis auwaulvliiese

Addgy ¢ Jymdswandey anvsnisiadymdwiedey nansenuanldymadwinaey

wazwmensudludgmaindou

144



>

N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
eddn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

EE-13

nsAnetaynn @un HansenuuasuInIan1su ludem
dawandeuluguyudunaundnu v 4 Auanaundu
31219 JINIANNEAITANY

113w Gnsng 23a51 eeA1 nn alvedud 1@l Yoy Anngm ALl

YANA WaLAY hay vaiie WugAT

ANUNITIAWINFOUANET AULEIINADULALNSNYINTANENS UPINYIAYUNFITANY
ANUAYIULTLS DUNBAUNTITY JIMIAUNIANTAY 44150

*Corresponding author

nsAnwliiingusvasd wednwdymy anve nansenuwazuimamsuiledym dundey

Tuguaw trupeuninu vy 4 duansuninu snnewdles Ywiaumansan ngudiegisuuseentdidy

1 Y 1

2 ngu A ngudegensnlglun1sduniual 91w 20 Au wavnqualegenltlunsAnYY Sauu 78

q

aa al

AFISoU Vot uneunI uTIuTIdeyalnelduuvaeuay adanldlunisinszideys Ae Souas
Aady drudsuuunnsgiu kansane wudt Ty dundeuiiiadulugusy lnesiveglusedu
Urunane Jymdwaseuiiuiniign Jyvivee dadey dmsuaivavesnuiniignne 11an159uaan
! a o v a £% a A [ ' o & & '
ignuingItes kansenuanlym dundeunnigafe veryadosiduiainsieiugiiolsnnie

wazhuImmMskdlulgvives yades fie AIsiinswenvezmudsenm

ArdAey - Jyudsnedou anunnisiiadainndon HanszNUAIIAGeN LazLUINIINITLALY

v o q

4

Ugdainaau

145



- = v v = a8 & L‘ " 3
N1TUTEPUIVINTAWNIARDNTEAUUIYYINT ATIN 2 @ l‘ &5
dadn MAHASARAKHAM

i
5
======= VEESITY Fonugr w0 *

TUN 23 - 24 WYENIAN 2562 A URTINYIREUNIAITA

146



[V
= v A

N15UsEYIVINTRWINADUTEAUUTYYINT AT

>

:" dean

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

OE-01

n1sUsEliuyseansnwszuuUssumgiunu nsalnediuaviy
LWTWAIUY DUNBNUNTIYY AMINUNEITANY

Community Water Supply Assessment: A Case Study in

Kham Tao Pattana Sub-district, Kantarawichai District,

Mahasarakham Province

WIITT LIS Fuasend yawvian uag UNd Wi

Nuppewon Janghan Jindarat Munlao and Jutamas Kaewsuk

A191NN5INNTAIINFBULALNSNYINT AULALINFDULALNSNYINTANERNS UMNINGIFIUNANTAL FIUAVIUS L

PUNBAUNTITY JIRIANNEITAY 44150

*Corresponding author, e-mail : jutamas.k@msu.ac.th

uni
sruuUszUmginuaiiiumslagnssunisuimsnanig

o o

wazUngasnwsruuyselinyinu esdnsunasesdIu
visfudafnnsensismnalneg 18l%usnsussvrvud
aguanualsyUdugiininnseunguUsEuInsiovay
74.9 (ssundayangranedusimsdnmsninenst,
2559)[1] vosUszieaziiulanssuuUszsUmy il
ANudAyfenmua nTInvesUsevudiulngly
Uszinamduednuin Gwdszuuyssumydiuasdl
AR YEEUINAUANAINTINVBIUTZVITULANE ]
Aedgmiddlifinsudluduszegnaniisniunu tne
NNIAANYINITUTZLHUTTUUNITUTINSVRIUTEUN
vyfthunuuiafu Admiagvivsnil (nww Uszamian

N13, 2544)[2] T3 30 Ui nudrRmnIN LY

147

NANIATHINAIUNEN NS DAY 26.7 AuAlSosas
20 Fulaneminuazansivdosas 30 uantouuaiise
Yovay 66.7 uazainnisinwidadefiinade
UsednsamvesszuuuszUimydruluuiiamy nsy
AUy (Lywgiug n1wwna,2542)(3] Tulwnnianais
F1uam 21 unsnuihdssuudszindesay 14.29 Alsiifs
ma%uLﬁmmﬂmmzﬂﬁw%mmazéﬂ%ﬁﬂﬂLﬁu
Anuddyuazgauaseuuliiiuniseusuanou It
wildszuudssumgthulssaudgmlunansfud
sudduiufisorinumansens

N7 ”&Jﬁﬁi’mqﬂizmﬁlﬁaﬂsxLﬁuamuzmwmaﬁwu
UsgUmytuluiudseansnmuesssuu dmuamunm
duszUn wagdudszansainnisusmsianisseuy

UszUr et



N5UsEYIVINTRINADUTEAUUT Y93 AT 2

:" dean

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

gUnsaluazdsnIg

AMseeNRUULUUUSEIULazLUUEISI9ssuUUsEUN
I U1ulAg 8194899 TNNANLAUNUINTTIULAT LYY
nensUssiiuamnszuusEl g tunsumsnens
ih nssvmminenssssuriuaraunadomielfiiy
nstRudeyatiieussiliuyszansnmlngsanvesssuy
sz uenantudslddinisieneviaunimiduuas
thuszun LﬁaLﬁEJUﬁ’ummmgm@mmwﬁwiwwm

ASUBUNNY

inanlauliazuuuaudRyntuiilUmeaady
VBIAZRUUNINUARS NN A BUAUNUNNINTFIUANT
Usziliuieuszidluaniuzninvessyuudszumy i

v
o

TagunaunnsUsEusinag

SEAUANIN Aedy  2.41-3.00
seduf Awede  1.81-2.40

seauneldy Awade  1.21-1.80
sy Aeds 0.61-1.20

JEAUUTUUTUSIeIU Atade  0.00-0.60

NANSANWILAZASIATAING

ﬁ]’mﬂﬁﬁﬂmqmmwﬁwﬂizmmgﬁw n1sUseLdu
anugdussuuUszdmytiuildndnt sz Uinas
Uszillusunismivauauan1suanuarU1esnwseuy
UszUmythuiioussiiiuusgansainssuuussin

Mgﬁwuiuﬁuﬁﬁwammmﬁwm g1LnenunsIfe
Jadaumansaudny Wudﬂué’mammwﬁmizmﬁ
wAnldiloifisufuinasinisussfiuudinuinnuam
sz luftuiidnufesas 70 eglunasineld uax
Yoway 30 ogluinmusinvzdosUsuuss efamudnin
Yovar 90 voshyszhinanldilansuiiniieuuey
oA mz Tasilon uanidey uazansvy waziesas

60 vesnmunmUssUnladladnesunuaiouasida

148

ladnasuuuafiisedodusy n1sUsEiiuaniugnmn
srvulssUmydnuiussuudsgdinuiniesas 58
vesszuvUszeglunusindessuussiosas 8 aglu
\nausifiazdsUFulsegassmudmiivdedniesas
34 aglunaeiiigauanely waznsuszluaniuznm
sruuUselInyinudIunIuANgLANITHARLAY
thysdnmszuuussumthutumuinindosas 54 o
Tunaifidesusulse Sovay 27 vesnsmunuguanis
wdnuazingadnwiegluinmsiiineld evas 8 oglu

s v o

WNUNNADIUTUUTIRE 1RSI UL TouaY 8 fifins
AIUANQLANITHARLArU1T T nwIsvULYTEU ey ly
A viTuudFimusninannnisasiuditiu
FoyaiivafunisaruauguanisnanLazt13e3nwan
AnuaszuulsyUrfeuas 90 vedauassuulseUlyl
elALSIUNTOUTUMIUNENGATVDIAIUTIVNT/
amﬁumiﬁﬂm/mﬂmuLﬁaaﬁUﬂ’ﬁmmu@LLamsmam

uaztseinwssuudssuiag

JUN 1 wan1sussiiiuanuzamszuuyssumydnu

dyuna

MnHanIsANYIALNNEUsEU M Tun s
Ussifiuanugdussuulssdmtiuildndnthused,
WarN1TUTEINUAIUNITAIUANUANITHAN LAY
thyadnwszuudssdmythuiioussidudszansam

srvuUszUmgUnuluiiufdivaviaainimuigine



N5UsEYIVINTRINADUTEAUUT Y93 AT 2 @
dadn

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

Aunsifey Jmdaumansanyd wudraaunntiuseuty
lafinsuudeuvedlaneutn ladnasuwuafisauasil

Aaladneuan Uz NN TUssiiudlget
TunasinelfifissiiuuaransiviliFevuogluthens
dwasogunimvosliilusszenlddsoymamnm
ﬁﬂﬂizmﬁlﬂﬁ@mmwfutﬁ'&mﬁmmmmzwﬂixmﬁ
Tnanamiszlaildunsgiu enii gunsal/iaiesile
Frgolfinnsdouneuvionsls Lifissuuildendolse
yietdalangviin sauftsfauaszuusstlaifinnug
anudnlalumsmiuguguan1sHanuaz i nsEUY
Uszthlannsondaihlssuniifinuninuazuaen e

sog gl

AnRNssuUsENIA

v
=1

NuITeATla S uatvayuIIn 9.05.99

q q

W UMaY wazAuedwndouLagnineInNsAmans

LNEDN9D

[1] JPUUTRYaNYMINEMUUITINTIANITNTNEINT
UNTUNINYINTU ATENTNNTNYINTTTTUYIRLALE

WINAB, 2559

[2] Wi Usyamiaanis.n1suseiliussuunis
Ui sveslselmygUrunuuiafunaduayunis
naad1slaunsueundiy nsensialsnsuaviudnin

a5l aminendewiing, 2544

[3]  wugiug nwum.Jadeilinaseussdninimues

a a o

seUUUTEU MM UIURRAUNTUO UL 21TaNTdLET

U

a 4 4

guanLazeuvduinden: drunfinniyriainsal

q

LNINYRY, 2542

149



N5UsEYIVINTRIINADUTEAUUT Y193 AT 2

;SIBHI‘I
L

TR

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

OE-02

= dy =Y =Y 1 g =
m‘sﬂnmmiﬂumawaﬂﬂmwmamniuﬂumznauquuw
AAUANY

Contamination of Microplastics in Sediment Downstream
Chi River

Juswa duRivsesne AnTu ASJAIneA wag 9mnana widgY

Wacharapon Santiwacharanuruk  Sadanan Sriwutthipong and Jutamas Kaewsuk

A1UINNTIANTTAINIAAOULATNSNYINT AMTALIAADNLATNSNYINTANEAAT UNINYIFUUMAITATN ATUATIULSES

FUNDAUNTIVY FIWIANMFISAIY 44150

*Corresponding author, e-mail : jutamas.k@msu.ac.th

unin

lilpsnanafndainduveznanafnadaniled
fuadndaus 5 Hadwuns audsssdu 1 wiluwns
NOAA (2015)[1] Fatinannnsumnsinviodesaaiony
SR LLas‘mad’aua&ﬂugﬂﬁLﬁuwmaaﬂﬁﬁmmmLﬁﬂ
fausiduaguda wu Tulasted ddluiligtumsuuiion
sadlulasnanafniudsmansenussuudneluwain

a @ 1 i

Taglanzdsdainonfoegunastitu Fedgnidiu

L]

IngaziinansznuAIzUUNILY01115909E951 T30

Wasanlulasnanafndadivunadnvintusnaedlnunly

v
a ada = ] o ]

FozuudeuludadiTinuntumindy saufededovesd
lulasnanafndsidnalunisdeniumiovesddiidn
fu Taslanzludd@infifvsamnisionm waed
Tnedniazidondunaradnfiddadombovasdnsuin
T TnemnunuuduvedlulaswaraindnaneU3uin

YDINANFRAN UL WAYALNBUAUTIND WU TUTVY

150

lasunarafinvesdninegludwindounianeiu lay
A ada A | ¥ o v A X
AdiTinnegludiuuureswiaiuuliunazyuldeu
NAERN NLAIUNULUUTDYNTIIUT NAURUILUY
0.91-0.94 fadiuns lurueNFdidiniondvaguiiim
prnAuATw TN U ounaafinid AU uIwiy
11NN NAURUILLY 1.38 Hadiuns Wright et al,
(2013) [2]

Tnsuwsithddudsoglunsfueenidsunie i
arugiigalutssmalneduiunasemman uay
fogordovesdalidin dsluiagiuldfinisvenedves
guantunslivsslominnunanifuntu s
fuufiszureveadenngusudnie wu vidsguey
voz 1Wudu Feflanuduldlddaznulalaswaradn
Yutoulugnig fsazinlugnisvudoulusiasle

91MNIVBINYWE

TuuddeasalifidedingUszasd wed137an13



YR
= v a

NsUsEIvINsAwInRaNTEAUUINI9S AT

o

o

IUN

Yuileuvaslulasnarainlufunenauluguundneuais
waz WeAnwauaudiveslulasnatafinivwdeuluy

AupznouluquuiinTnouans

gUnsaluazdsnIg
nsAnwdneadiilliinsdeniiuiluwaulid
neudaduituiifnuuardise Falnuenveslih
Uszanm 489 Alawns laglavinnisiimuagaiv
feee 12 90 Ingldndnnisguinudiegauuuiangas
(Purposive  sampling ) TagazidengaLiudiagiediil
nsszuneiidesuruasshilasnss lneasldiedosilo
\udegnamgnauriia Bridge-Ekman  ag¥iinisiiu
WUU Grab Samples lngagiiudiegsiunznou 1
Alansu TdaslUTuvaauiavun 1 das udaiusnwld
Tugaumgil 4 sseadea

v
[

Junounisuenlulaswarafnesnainmu

£%

prnouarieiy 2 Tuseu Di and Wang (2017) [3]

o

TngazwenmeasaraeleLieunanlsnous

wazansazarelasfeulelalas 60 Wesidus

1. wisuansaranglufvunaalsd (NaCl) 600
08803 uazaznawlen 300 n3u nldvinguauy
e 1 803 dildign 2 undl finuuss 200 seusie

o v & Ay ~ a " 9w
Wi udansiiald 10 Wil aAnniswdatulviinien
nnaufiangeglunsaamIuAzUNTINTONAUAUEGE JNTU
w19 45 luaseu ntudsenlulasnaladiniieguy
nzunsenseseannaslddninasudinquiienees v

= e
wuull 3 Grlunsiazdeeng

2. danEsanTunauwsn Tiienenou
Mvdesunnldvinguruyauin 500 Naddns uwaam
ansazane Nai 60 Wosidud asly 3/4 vasvinguay
INUULVLIAIBAIULTS 200 SEURBDUNT LaIRanaly
10 W1 ALAANISLUITY T INISNTDILUUTUABULTA
a < Y o A a a
Wetasaudainlveuiaungll 65 seAgaidod

WenavilUhmssvdienisdesndesganssmanas

2

151

MAHASARAKHAM

TRER

o
" w ™

23 — 24 WOWAIAY 2562 M UNTINYIFYUNANTAY

1o (?llﬁa Carl Zeiss i;‘u Stemi 508 ) Lﬁa@ Useunn

wun veslulaswanain

NAaN1SANWILAZIANTaING

mnmsnmmsudouveslalasnanainly
Aunzneu 1éun Ussiam vuna @ (3D Tusewing
WouunIIAw - NUAILS 2562 wudi Yssanvedlula
swanadnfignuusnnigaifuiduleds evas 76.46
sosmanasdutudnilifisuuuy fovay 22,51 waswy

Hosgnaviluussinviy Sesay 0.43  (3U71) 3o

dannapanumatguIdenuIbulasnanainuseian

a

dulauuszaniimunnfigavassiwululaswaiadin

=] =

wanun aeslsfinudulowanigdlianunanssyis
wndaitinuddnld wifinsideeenundadulomeand
annsangauaniaieiiolunisiiuszas wagsands
dulefinarnnsdndudissuneacunadnir b and
Wang (2017) [3] Tudiuvesauialulasnanaindau
Tngiflauin <0.5 mm. Andudesay 60.08 oA

U9 1-0.5 mm. Andudesay 25.87 druvuiaiiny

D

toefianfedivunn >5 fadwns Andusesaz 0.58 (5U

a

#13) dwdvedlulasnanafiniignnunindignazdudun

a

[y Anvludesay 45.32 sesasunazidudune Anduy

Sovaz 37.28 dwdnnulosgnaziluding wazdios

wulgsSeray 0.29 way 0.43 audwiu (U7 4)




N5UsEYIVINTRIINADUTEAUUT Y193 AT 2

TRER

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

JUT 1. Yssnnveshulasnanafnannfunznewluugdii
Fnoua1s () tdule, (b) Wiy, (o) Judulddsuuy , (d)

N

90.71
100 7

80 1 63.71

il
60 unIIAY

35.73 ..
a0 W nunwius

093
20 062 0

fovaz

a

Ta.51

B unsey
W nuaiug

fouss
3746

40 4

0.93
.27

248
0.55

5.26
222
991
6.93
15.51

>Smm  4Smm  32mm 2imm  145mm <05mm

UM 3 auavaslulaswanainlufunznau

152

100

5294

3 60

w40

OCNEEEEENE
£
S

20

U 4 dvadlulasnanadnlufunznay

dyuna

nnwansAnvnistuidoulslasnanadnly
fungnounithinoudns senitaufounnsiau -
nuAUE2562 wuin Trnedsveslulaswanainlufiu
gnou AU 36.80 £ 14.24 Uy 26.91+15.95 Fu/
Alanfutviniden nuddy Ussinnaaslulasnan
afniiwuingn Ae 1duly Andufesar 6371 uax
90.71 sesasAeTudlifiyluuuionay 37.70 uay
0.93 mudu uagraveslulaswarainiinuiin
flan fio <05 mm. Anidufenas 74.51 waz 43.69
J990919UR 1-0.5 mm. fevay 37.46 Uay15.51
mud iy wazdvedlulaswanafninusnignazidud
1hidu Anduferay 3850 uay 52.94 sesawuApduns

Soway 36.57 way 38.08 AUaIRU

AnAnssNUSEAA
NuAdeeSillasunuativayuain 8.3, M

ud LLﬁ?ﬁ% LaLAMEAIINADNLA NS NEINTANERS

LONEITD19D9

[1]  National Oceanic and
AtmosphericAdministration.2015. Laboratory methods for
the analysis of microplastics in the marine environment.
(@oulatdhttps:/

repository.library.noaa.gov/view/noaa/10296

[2] Wright, S.L.. Thompson, R.C. Galloway, T.S. (2013).



’|
A

© MAHASARAKHAM

nsUsEIvINsANInReNTEAUUIYYIRST AT 2 @

TRER

TUN 23 - 24 WYENIAN 2562 A URTINYIREUNIAITA

The physical impacts of microplastics on marineorganisms:

A review. Environmental Pollution, 483-492.

[3] Mingxiao Di and Jun Wang. 2017. Microplastics in
surface waters and sediments of the Three Gorges
Reservoir. Key Laboratory of Aquatic Botany and

Watershed Ecology, Wuhan Botanical Garden, China.

153



N5UsEYIVINTRIINADUTEAUUT Y193 AT 2

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

OE-03

nsazanAsUaNludIadan wUNgBUTIURIEN 91N
AURU MINGUATIVSY

Carbon Storage in Biomass of Ban Pha Suk Community Forest,

Muangsamsip District, Ubonratchathani Province

o v a 2K}

alngrunnud segdugil WS Adsduy wae siady 511

Natchanakan Monchaiyaphum Phatcharee Klangchumnan and Tawatchai Tanee

A1V INTINNTEILINAOULALNTNYINT AMLAILINADULATNSNEINTFAANT UNINYIABUANEITAY

ANUAYIULILS DUNBAUNTITY JIMIAUAIANTAIY 44150

*Corresponding author, e-mail : tawatchaiS5@hotmail.com

(%
aa v

nsAnwesldnguszasdiiioUseiiiunisazaunivauluniadin muagineuseiliuyadinis

q

[ [l
A I

avaumsuswesl LYy Aundnw 1,256 15 Sanmdudnufeds imsfnelusiousunng w.e. 2561
7IMN159196 U UNUANTAUNUILUUAIIUY FIUNATUAIATRAY WIS (NDVI) LAT1ZHINATNAY

AN Landsat8 TngUriidaduvuiuiugedl 1,056 13 vin1sd153a 11 uwuas wasthidianiumuiuiy

'
o a

andl 200 15 viin1sdsan 2 19 saudu 13 15 defadu 1 wWesiduduesiiui 1awdasiegnesdangig
WA 40X40 wns vnsiiudeyanssalinnduniduseuis 15 wuRwastuluazainuasessiulyd
et luUszdiiuuadinmlagldannis woalawm3n ¥09 Ogawa Han1sANBINUI URALRUILLLY
= s | v s ! ' A ! o a s | v
gailmsazauaisuou Wiy 15.94 duasuew/ls uagdinlauvuiududniinisazauansveu iy
3.86 Auasuow/ls nnsanwazmulainffianunuiwiugasasUindannuuduiniinsasauy
AsuauluadIn mALanaeiufsdmi tngnuindndanunuiwduganusidanssadiuag 52 vile
) A [T a = a o o & Ay da ! U
wazdhdiauvuuidudmusdanssaiies 24 wia wssadldinuluiunUndanuvuiudugaudliny

TUUNITAMUNLLUUAT 19U 8190579 LA9 Weeal UzALS hazwad wisadldnnanuidtudunssaldnd

154



N5UsEYIVINTRIINADUTEAUUT Y193 AT 2

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

ausulutguvutusngn Inistniuasueuldunn sl ifiaramuiiuddnmssnifuafueud
tosninidanumuiutugs Uigsruiungniiviinunsavauasueulusnadiniw 17,604.64 #u
Asuou vieAndu 14.02 Fueiueu/ls minfinsteremsueuasanlunaiavesannmelsy aud
waAvIfiy 50,782,674 U wansAnwluadsiannsailufudeyafiugudiundwensvosumsy
Trurngn Tunstilddamsguasnudigusu uwasmewnsliiuaulugusy duszihlugnisidiusiuly

nseysn¥thegadsdusiely

AdARY | MSavauATUBY 1I@TINM Uguau Uiukgn Jaminguasusil

155



N5UsEYIVINTRIINADUTEAUUT Y193 AT 2

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

OE-04

n1sANYIMIUYTTYINTVRRIEN Twunugneulndun
2NBlNFUNGE MIAUNIHITAN

Study on Population Number of Long-tailed Macaque in
Kosumpi Forest Park, Kosumphisai District, Maha

Sarakham Province

a = (3 [y ¢ v o =
Weey dUINNT ANTINE WL L‘I/lEJiJﬁi%@J WY §IAUY §I1U*

9

Pisanu Seenampeng Jakkrit Thiamsrakoo and Tawatchai Tanee*

A1913T1N1TIANNTAINADULALNSNEINT AL ALINADULALNSNYINTAANS UMINYIFLUMIAITANY FIUAVIULS 89

PUNBAUNTITY JIRIANMAEITANY 44150

*Corresponding author, e-mail : tawatchai5@hotmail.com
UNANED

[N
aa o

ugnelnduil sunelnguitde Sarinunansau Wununffidnnulsznnsvedaauiinunn 9

a v A

Duaeiuwltrasdiududes  lumAfet fidedmmuaulafissAnvifetusulszennsvedds ualy
yugnenilnduft TagldiEmstusnuussenaiomn nineansing wuin Suadluiiuiiugvewlndud 3
SuuszrnsTianun 940.8 ¢ Fufiuann® wa. 2559 (734.3 ) $1uau 206.5 ¢ Taw aansauenidundg
Ussannsliianun 5 ndu savisdaandmanilifingy Ae nqudl 1 Suaussning 278.2 ¢ ngudl 2 4
Srunudszanng 267.4 2 nauil 3 Sulsenng 164.3 @1 nguit 4 fdnu Usseng 145.3 §a ngudl 5 31
Srutssrng 736 f uavdsdmanilaifings 12§ a1nmsinen fandmuaedsiindualuiufiugnenu

Induidnsiiatureuinssrnshuyng U deuasnisn wiunsdanslyminiauieiiudii

Uszannsaauwanlunug

156



N5UsEYIVINTRIINADUTEAUUT Y193 AT 2 @
&nan

MAHASARAKHAM
TRER W N

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

ANEATY : BaavuAnes IwuUTINTAMEN Wenelndul Macaca fascicularis

OE-05

UseAnanInnisiviuinisuasseuudssunyguay nsalfnyn wWud
AMUAVIULRTNRAIUT DINDNUNSITVY INRIANNRIEITATY

Community Water Supply Provisioning: A Case Study in
Kham Thao Phatthana Sub-district, Kantarawichai, Maha

Sarakham

a Y] 1 Y 2 % 3*
ﬂu@'ﬁmﬁ HaL‘Viﬁ’] UNITI LLAIWT LbaE Qq“m']lnﬁ LLﬂ'J?fU

Jindarat Munlao ' Nuppwon Janghanand Jutamas Kaewsuk ™

A3V INTIANSALINADULALNSNYINT AL AIINADULATNSNINTANANT UMNINYIBLUTNAITANN AIUAVINS 8

FUNBAUNTITY JIRIAUNAITANY 44150

*Corresponding author, email: jutamas.ke@msu.ac.th

uniin Uszv19unin 70% vpsussiednlufsinazenn

o v = N & °o W =
izUU‘Uiﬁﬂﬂﬂyjﬁ’luﬁﬂﬁ’mﬁﬂﬁmﬁiaﬂizL‘Vlﬁ Uasnde uazlaunsgiu ddendullymddgnisves

£

\Wiosanussrnsalvg) vesUssimafisiian1susnis Uszn esnndeqiugguassuudssndenamnug

‘LT’]Lﬁaﬂ’]i’qﬂiﬂﬂu%lﬂﬂ’iﬂﬂﬁxUUUi%ﬂ’]‘Viyij]’]u naLdu AMuLla I‘Uﬂ’]i@LLEﬁB‘U‘ULWi'W‘lJ']ﬂﬂ’]'ilﬂiUﬂ’]iL“U”l

18139UNARTsELE T Ussumythudszaudam a1n oustlunmsdnsyuuihseliiignies

v v

nsAnwANNaLmaslunsInnssruulsEUmyUnu ATedavTuloUsziiunsaiunuLaz
yosdaniadeenenuin msuszuiinanliiiamese guaszuunanUszUmytnularnsuImsianisiiaves
mNFRINsYeIUTENTY MITnnslsiduszuusiili seuulseUnyUnuvesnnenssun1sszuuyssdn
Funuluniswdninusstigs seuudigates didsen ndU1u Inenislduuvasuaiuninudniiuves
Ivadn dretinladtada (wgrda,  2545) (1] ¥l AuznsTuNsUazuasruy Tnofiinguszasdiile

157



N5UsEYIVINTRIINADUTEAUUT Y193 AT 2

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

drsndymilunsldduienisaulanwazuslaaves
YU wagiiiotauauuzuInIadunulunisdnns

wnitenisaulaauilan

A5n1sAnw

\FudeyadeUsainalag 2 funeundng fe 1)
wuudsateyanisuimsszuuUszranidmi i
Aeateslasliuuuding 2) Muvvdisradiniy
Usprruldthaouniudoyalasnssanussssuuas
Tnsuvudrsaniuaisidauaruiulananuuy
UsetliuUseAnsnnssuuUssUguauYensunineIns
h

fuiiiivinisAnuiluaeidefiufidvana
Wi Sunefunside dminumatsau 1esann
UizavﬂmmﬁaﬁmammwL.Lamﬁmmﬁwizmisw
UszUmgtuiindninazenadiienisgulanuilaa
melugurufinauniwitlidmuizaudonisgllag
u3landserainldanuatstiads 1y @mmwﬁwau
szuundnuszUlilaunsgunazlidnisuimsdanis
A
MMNUANITVUIAVBIUTEYINTAIDY1IMATNTANAIDEN
vouszunslignsvunvesUseyng TaroYamne (5

518ug) [2] Yszaansluiiun Anwilinavun 1,953

'
o ' =

[ S I A o [ é‘fv
NAIALSBU LNUAIBE1INAINULTBNUY 95% Aatiu
UseaNIHI08 19N ANWILIIUIUVINNU 332 A5 U
Tuwaiundne Ussansidnune lawn Yseannsid

91858134 20-70 U

nmsUsEfiugniuguszu asdssdiuie 4 fu Ao
N13UTELAUNITAIVANNITHAR Fruuunann du
fqmmwﬁw LAZAIUNITUIMISAINS drunuuyseiiiu
dnsuglind Yszneudae duuTinabussiuth uas
qmmwfwﬂizm AUNSUIMNISRANITSEUUUSEUN AU
nslusglostiveatinuszun fualddreduduie

n1sgulanuslan wagaunginssunisiduives

158

TRER

MAHASARAKHAM

UIeBULaNISAINNISAIALFBINISUN LB UNAR

' £%

1nN15815299z U Az ULLAaEA1uLLade LR

Winfu Tnereweani1suseiiuile el

s¥AUAIIN 2.41-3.00
SEAUR 1.81-2.40
seaunely 1.21-1.80

seauUTuUse 0.61-1.20

seauUTUUTNIeAW 0.00-0.60

NANSANWILAZINTAINE

HANT5E5I9NTUIMTIANTTEUUUSEU MU (gﬂ‘ﬁ'
1) luftufisvasanainiau sunefunside famia
UN1A1IANY NITANHIAIUAITAIUANNITHAAKA S
UrgsinuiszuudszUmyduannuuuussidunmunin
5zUuUsgU1ngdinuaIunIsAuANNITHANLAY
UngesnwszuudssUmyiiuannuuudssdivdmsy
ApuaszuulssUinuindoay 54 489N13ATUANNTT
wanuazi1gs3nwszuuszUegluaniuziiezdes
UFuuse gravauszuudnaningg anudilalung
AUATEUUUIEUN ANENTINNITUSINSUIORAIUANATT
nandlifianudruglunisualdtynigu n1sdou
159 nsguadnuiszuundninUssunliungld
\losandsuinnisliFunisilneusuiisafunisnan
ihuszun Sovay 27 eglussduaniusiineld Sovay 9
fazdesdnisuiulgefiunismiuguasnanLay
Unssinwszuudssdieguseniunasiiiiesdniouay
9 ihdufiinnsmuaunisnanuaziigednwszuy
Uszeglusyauaniugd mnnsinudeyasindmiun

[ = 4

seuudssUmgdudamudnitdesas 90 vosgAIuAu
seuuUssUmginunuidnwlinelidisiuniseusy
MUNANEATVRIAIUII¥NT/anTunsAnw/ienvu 7

Werdesiuszuuusstgusulag e

Han1sUsiiudmTudldduseumydiu (5UNn2) lag

nsUsiiu anuisnelavesldinuseUlunundng



N15UsEYIVINTTRWINDUTEAUUTYYINT AT

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

nuuuasvatuyszrsudliinlugiuuium
usaui wagamnTUsEU1 FunimsRanisszuy
Useth safamsliusslonivesiszduazaliing
suthifiomsgulne-uilaawut fevas 55 vesléih
fanufimelalusyiuiitosionnnluts Weuiunam
fudoudunguaiay tavSuruiauaay waz 15ud
ANY LU TUGUBUNUBIELUUAINNTABUDIUNUT
Turafouweu vathullaunsoldilssdrdn
ynldifosanihdimdosariinnuguun i
anuftanelasglusyisunansiesas 36 Uiigefoy
av 9 vaflihiimnufisnelalussduiiun

250 2.29

141

]

£

s . 20 129

i 078 e M0 . 0.88

¥ ni H H H N H n

:

v 0N o M

N Y T S
& & e & e mﬁ? & & & &

& R
o o R

=
&5

3
Fnasruudseds

JUNL uanInan1sUszliudIuNISAIUANNTHARLAS
Ungefnenszuuszumgitnu

4.50
4.00
3.50
3.00
250
2.00
1.50
1.00
0.50
0.00

Anafoazuuioim
-
)
x

diRsszuutista

JUN 2 msussidiudwmsugldun

dyuna

NNANITNARINUTINANTUTELIUUTEANTAINA Y
NsMUANNMIKARLaz TN TISNBITEUUUTEUAERNANTT
Uspiduangliiiuseun mythulusuavmainiaun
WU AMENITUNITUSMTNTORAIUANNTSHARE LY
Anugnylunsudldlaynidu nmsgeuinge n1sgua
fnwspuuwantiussuliudgldiitosmngaans

1asuni1silnausutNeInunIsHAAUIUSEUIKALANS

72

159

TRER

MAHASARAKHAM

°

Usmsdnnisdelafimnuaziden Tudunisyi

Jeytiuay

v
=2

nsguIzmduiusidatauliungldilasuias
EazldunsIeIUTIEIIEn1sAansUsEUmtudly
vesfuuswuLarUSInanimud ussiutiunluda
Qquds uazinasdiaruguunauliiaansaiiazdanld
Usglowfludunisguinald  funginssunsli
vessEruLaznIsmansalruFesnsiluewen
Usgrmuazifanisuauaauinlunisuilaaludiengg
W&e Aedeus Paaiouiiunaudeiuiounguain

Wipan@awUaiielglunianisinensiundn

YDLAUDLUY

1. arstlunaainavdrsesdndulaldnanihussunly
HuifiinsuaurauthRvdmduRanhseln

2. msfinsnsvdevanmuesszuuUsEUag19RaLile
uazgns

3. asisyuudszUiidussansatmiteldlunstide
ﬁﬁﬂﬁﬂmmwﬁwﬂizmﬁﬁ

a. ensiinmsdeusuifsriumsguanaztngsdnussuy
UsgUrsaunisusnisnanisseuuyss Ul
‘Uizﬁ‘w%mwmﬂ‘vm'uamuﬁtﬁ‘aﬁaqﬁ%mmm%’guaz

LDNYU

5. msinisdsiiegsunlunsisaeunmun i Ussd

wielfifudeyalunisudlalymamninidivsei

AnRNSSUUSZAA

NuATeeslasuuativayun 0.05. gnua wia

49 uazanrAuIndBULaE TN NIAERS

L@NE15919949
[1] Lanz, B., Dietz, S. and Swanson, T., 2014

[2] wugitug nui. YadeiilinadeUssavaninues



N5UsEYIVINTRIINADUTEAUUT Y193 AT 2 @
. 4oy
TUN 23 - 24 WYENIAN 2562 A URTINYIREUNIAITA

wuuUixﬂmyjﬂwuﬁaauﬂiuamﬂa, 2542

[3] gnns 81ue.MsUsTluUTEaNSAmsEUUUTE

wunludwinguasiusid, 2557

[4] fnslleg Winnznesnilan nedlans. N15AMuA

wuadee1alagldgns Yamane

(5] ugua Sedlvd.anunelavesldurseusonis

TUsnns vesusEmuseUunalens 31in, 2556

160

MAHASARAKHAM




N5UsEYIVINTRIINADUTEAUUT Y193 AT 2

TUN 23 — 24 WeWAIAU 2562 A UNTINIFYUMIAITAY

MAHASARAKHAM
TRHE PR

OE-06

= dy =Y sg a aAa ==
n1sanwIN1suuidauvaslulasnatafin Uity nsaiAnE
LUUNTADUANS

Contamination of Microplastics in Surface Water: A case
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District, Phatthalung Province
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Forest Structure and Dynamics in Dong Yai Commmunity

Forest, Wapipatoom, Mahasarakham
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Abstract

Forest structure helps determine age range and development stage of the forest
ecosystem. This research analyzed forest structure at Dong Yai community forest (DYCF),
Wapipatoom, Mahasarakham. It also examined relationships between forest structure attributes
and environmental factors. Quadrats were used for sampling, including 30 plots of 10x10m,
5x5m and 1x1m for trees, shrubs and saplings, and seedlings, grasses and herbs, respectively.
According to tree species composition, DYCF represents a mixed dry evergreen and dry
Dipterocarp forest. In total, 49 plant species from 21 families were recorded. Average forest
density is 420 trees/Rai. Predominant tree species include Memecylon scutellatum, Canarium
subulatum and Shorea obtusa (Important value index = 27.15%, 21.52% and 20.05%,
respectively). Tree density was small in a forest edge zone (from the edge to 280m towards the
forest center, averaged 380 trees/Rai), but increased toward the forest center. Tree diameter

distribution reveals a L-shape. These findings suggested that DYCF is in a stem-exclusion stage,
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representing that the forest is recovering from previous disturbing activities. Finally, forest
structure attributes showed negative correlations with environmental factors, including the
number of shrub species with soil moisture and pH (r =-0.404 and -0.3994, p-value< 0.05,
respectively), herb density and the number of herb species with relative humidity (r = -0.385
and -0.450, p-value< 0.05, respectively). Tree dominance and the number of herb species

positively corelated with light intensity (r = 0.431 and 0.385, p-value< 0.05, respectively).

Keywords : Community forest, dry Dipterocarp forest, forest structure forest dynamics
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Abstract

Edges affect plant species composition and structure. Areas with great edges created by human
activities presumably obtain a high number of exotic species. This study examined forest edge effects on
exotic plant species and abundace in Dong Yai Community Forest, Wapipatoom, Mahasarakham. A total of 30
plots for each of the 10x10 m, 5x5 m and 1x1 m sizes were used for tree; shrub; herb, grass and seedling
sampling, respectively. They were proportionally distributed in the forest divided into 3 zones from the edges
toward the interiors. Plant ecological status i.e., native, exotic, and weeding were identified from plant book
thailand. A total of 80 plant species were identified. None is classified as exotic species. Meanwhile, 8 species
are considered weed species. Weed species mainly distributed in Zone 3 (560 m toward the forest center, 6
species with density of 1,451 individuals/Rai), followed by Zone 1 (from the forest edge to 280 m, 6 species
with density of 1,414 individuals/Rai). Zone 2 (280-560 m, 4 species with density of 465 individuals/Rai) had
the lowest number of weed species. A one-way analysis of variance did not show significant difference among
the three forest zones. These findings suggest that although forest edge effect is evident at the exterior zone
of Dong Yai community forest because Dong Yai community forest is a second generation forest that is

recovering from the disturbing activity of people in the community, Therefore resulting in weeds to replace
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the restored forest. several weed species were identified. Forest disturbances caused by human activities (i.e.,
agriculture) did not occur only at the edge but also throughout the forest, especially from villagers who

access Dong Yai for forest product harvesting.

Keywords: exotic plant species, edge effect, Dong Yai Community Forest, environment factors
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Incentives Affecting Land Use Change for Main Agriculture
Economy in Seka Sub-District, Seka District,

Bueng Kan Province
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Application of Geographic Information System for Rice
Cultivation and Inland Fisheries Management in Dry Season

of Lam Pao Dam Irrigation Project in Kalasin Province
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Effect of Vermicompost Application on Growth and
Yield of Flowering White Cabbages

*

Talee Yongchoualee', Khamchan Vang1 and Wichitra Singhirunnusom2

1Depar’cment of Environmental Sciences, Faculty of Environmental Sciences,

National University of Laos

2f\/\ultidisciptinary Research Center for Environmental Sustainability (MRCES),
Mahasarakham University 44150

*Corresponding author, e-mail: swichitra@gmail.com

Abstract

At present, the widespread use of chemical fertilizers, which are the main cause of the
impact on the soil, causes soil deterioration, quality, soil solidity, soil tightness and reduced
organic matter. Due to the fact that organic farming uses low cost and can produce itself, it is
preferable to make composting, bio-fermentation, fertilizer, earthworms and others. The
earthworm fertilizer, as know as vermicompost, contains the main and essential nutrients for
cultivating vegetables. In addition, the use of earthworm fertilizers in agriculture can also
improve the soil quality and increase crop productivity. This research investigated the effect of
applying vermicompost produced from cow dung on the physical and chemical properties of
soil. The growth of Flowering White Cabbage (Brassica chinensis Jusl var parachinensis (Bailey))
was also monitored. The experiment was set by applying the Randomized Complete Block
Design (RCBD). Six crop treatments were designed including 1) negative control without
vermicompost; 2) applying vermicompost, 0.5 kg (T1), 1 kg (T2), 1.5 kg (T3), 5.1 kg (T4), 2 kg (T5);
3) positive control, with 20 grams of chemical fertilizer. The study found that the addition of
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earthworm fertilizer will increase soil fertility, including N (nitrogen), P (potassium) K
(phosphorus), OM (organic matter in the soil). However, there was no effect on soil pH
improvement and other physical property change. For plant growth, the study found the
impact of vermicompost on the growth of Flowering White Cabbage. The results showed
increasing in the heights and circumferences of vegetable according to the amounts of compost
applied. After four weeks from planting, vegetable was harvested and it was found that the T4
treatment plot can produce relatively high yields compared to the other treatments. However,
the yields from vermicompost-applied plot produced lesser yields than the chemical fertilizer-

applied treatment (T5).
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Abstract

The purpose of this research is to propose the waste management within the Pakhaw
(Plus3) and Donkoy (Plus8) gas station of Petroleum Trading Lao Public Company, Lao PDR. By
study quantity and composition of solid waste shall be studied as well as the solid waste
management system within the gas station. Data were collected by survey and interview with
relevant officials by October 2018. To propose solid waste management guidelines within the
gas station. The results showed that there was an average of 28.25 kilograms of solid waste per
day at the Pakhaw (Plus3) gas station.The highest proportion of solid waste was wood, 27.27%,
followed by food, glass, plastic, paper, other, rubber / leather, metal, textiles and hazardous
waste, respectively.And within the Donekoy (Plus8) gas station. Average amount of solid waste
was 8.86 kg / day. The highest proportion of solid waste was other, 32.30%, followed by wood,
plastic, food waste, paper, glass, metal, hazardous waste, textiles and rubber / leather,
respectively. Solid waste management systems, Inclusion of solid waste within Pakhaw (Plus3)
gas station and Donkoy (Plus8) gas station will have employees at the gas station collect the
waste from the various sources at the waste collection point for transportation. Transportation,
For Pakhaw (Plus3) gas station garbage collection every wednesday by 4 tons of trucks and

Donkoy (Plus8) gas station garbage collection every tuesday By truck size 6 tons.Transportation
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of solid waste to disposal sites at the municipalities of Vientiane. Some of the waste will be
separated for sale. And the rest will be eliminated by landfill. As a result of the study, we have
introduced the guidelines for solid waste management at the gas station. 1.Establish a
knowledgeable staff to handle the solid waste management system within the gas station.
2.Waste should be sorted out within the gas station. 3.Rubbish bin should be separated by type
of solid waste and labeled with type of waste. 4.Solid waste collection points within gas station
should be appropriately sized and classified. 5.Waste should be reused. 6.Waste disposal should

be done once a week.

Keywords: Solid waste, Solid waste management, Waste separation, Waste disposal
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Sagittal Otolith of Five Cyprinid Fish Species in Borneo,

Brunei Darussalam
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***Corresponding author, e-mail : rafhia.kahar@ubd.edu.bn

Abstract

The purpose of this study is to identify species between the physical characteristics of
otolith and relationship. The physical characteristics include shapes and margins, while the
morphology with the relationship that affect these qualities. This study uses strains of otolith
length with total length. The 5 species of family Cyprinidae that are the different relationship
between otolith length and total length. The result those analysis to prove otolith length with
species by Tukey HSD for to know these pairs was different or pairs was not different. The
anticipated outcome of this lab was the identification of the relationship that affect otolith

length with total length. The findings may be useful in the species of fish can be identified by
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looking at the otolith easier and to know diversity of shape of otolith for help who are interest

to study about this topic more or less.

Keywords : Otolith, Morphology, Cyprinidae
0-AEC-04

Using coconut shell biochar to absorb insecticide

carbosulfan and chlorpyrifos from wastewater

Vo Binh Thul, Du Thi Ngoc HienZ, Neuyen Thi Thuy Duong2 and Nguyen Huu Duy2

1 . . 2 .
Environmental Sciences, Environment and Natural Resource Management

Abstract

College of Environment and Natural Resources is one of leading academic units of Can
Tho University, Vietham. The college is now offering 6 undergraduates and 7 graduates,
including 5 master and 2 doctoral programs. Practical subjects were highly considered for
students to improve their implemented skills. Practical work of particular subjects such as
environmental risk assessment, environmental toxicology, biomarker for early pollution warning,
aquatic toxicology ect and conducting graduation thesis projects in laboratories often generate
wastewater containing toxicants such as insecticide carbosulfan, chlorpyrifos etc. However, the
appropriate method for managing wastewater is not yet developed. Biochar was found to have
high capacity to absorb toxic chemicals and was applied in many commercial products for
removing toxicants. This study, therefore aim to test and design the system to manage
wastewater containing insecticide carbosulfan, chlorpyrifos by using coconut shell biochar.
Three coconut shell biochar treatments (1, 5, 10g/L) and control (without coconut shell bio-
chard) were conducted with three replications foe each insecticide. Carbosulfan or chlorpyrifos
solution which COD (chemical oxygen demand) is more than 150 mg/L was prepared from
commercial Marshal 200SC or Vitashield 40EC. Water samples were collected at before, 24, 48
and 72 hrs after adding coconut shell biochar into pesticide solution for COD testing. The

optimum retention time to reduce COD was uses for designing wastewater management system.
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The system includes one container for toxic solution storage, three absorbed tanks containing
coconut shell biochar and the outlet tank. Wastewater was collected at inlet and outlet for
COD and pesticide detection. Results shown that coconut shell biochar has high capacity to

eliminate COD from the toxic solution as well as reduce pesticide concentration in wastewater.

Keyword: Biochar, pesticide, carbosulfan, chlorpyrifos, treatment

0-AEC-05
Isolation and selection of lactic ACID bacteria from
various FERMENTED cereal grains including brown rice,
MAIZE, soybean and sesame in biocontrol of

Rhizoctonia solani root rot of CHILI (capsicum

frutescens L.)
Neuyen Huu Thien' Neguyen Thi Thuy Kieu' and Nguyen Khoi Nghiaz*

"Plant protection undergraduate students from Department of Plant Protection, College of

Agriculture, Can Tho University, Vietnam
2Department of Soil Science, College of Agriculture, Can Tho University, Vietnam

*Corresponding author: Nguyen Khoi Nghia, Email: nknghia@ctu.edu.vn

Abstract

The objective of the study was to isolate and select some lactic acid bacteria being able to
biocontrol of Rhizoctonia solani, phyto-pathogenic fungus which causes root rot on chili

(Capsicum frutescens L.). Isolation and selection of lactic acid bacteria from 4 cereal grains
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including fermented rice, maize, soybean and sesame were performed on MRS agar medium.
The antagonistic activity of bacterial strains against Rhizoctonia solani was carried out on PDA
medium under 4 different experimental conditions as follows: (1) bacteria and fungi were
inoculated simultaneously, (2) using extracellular fluids of bacteria, (3) fungus was inoculated 24
hours ahead, (4) bacteria was inoculated 24 hours ahead. The results of the study showed that
a total of 33 lactic acid bacterial isolates were obtained from 4 cereal grains, of which 11, 14, 4
and 4 were isolated from rice, maize, soybean and sesame grains, respectively. Results of the
test on evaluation of antagonistic ability of isolates showed that 27 out of 33 isolates were able
to inhibit the activity of Rhizoctonia solani fungus with antagonistic efficiency varied from 2.3-
60.11%. Especially, M2 isolate from sesame grain showed the highest ability in inhibiting
pathogenic fungus under all experimental conditions with a various antagonistic efficiency
between 32.18 and 60.11%. When M2 isolate was inoculated 24 hours ahead the fungus, the
antagonistic activity of this bacteria was much better than that under other experimental
conditions. The highest level of antagonistic activity was observed after 3 incubation days with
amount 60.11% efficacy index and descended afterwards. However, when fungus was
inoculated 24 hours ahead, the biocontrol efficiency of M2 isolate was observed highest after 3
incubation days with an amount of 41.03% and decreased afterwards. These results reveal that
M2 strain isolated from fermented sesame grain had a good biocontrol potential for root rot
Rhizoctonia solani on chili. However, spraying M2 isolate regularly to inhibit the development of

Rhizoctonia solani on chili is still the best practice to manage plant pathogens.
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Isolation of Paclobutrazol degrading bacteria from

Various Kinds of Plant Leaves
Duong Truc Mail, Nguyen Khoi Nghiaz*

'Soil science undergraduate student from Department of Soil Science, College of Agriculture, Can Tho

University, Vietnam

ZDepartment of Soil Science, College of Agriculture, Can Tho University, Vietnam

*Corresponding author, e-mail: nknghia@ctu.edu.vn

Abstract

The aim of the study was to isolate, screen and identify Paclobutrazol (PBZ), plant
flowering inducer compound degrading bacteria from various kinds of plant leaves. The sixteen
leaf samples were collected from seventeen different kinds of plant leaves. The microbial
communities of these plant leaf samples were enriched in the liquid mineral salt medium
(MSM) containing 30 mg.Lf1 PBZ as only a carbon source for the growth of bacteria. The
remaining PBZ concentration in liquid medium was extracted with a Toluen:Aceton mixture with
a ratio of 2:1 (v/v) and determined by high performance liquid chromatography (HPLC) at
wavelength 225 nm. The results showed that a total of sixty bacterial isolates were obtained
from 16 leaf samples. Twenty out of sixty isolates were able to highly biodegrade PBZ after 30
incubation days with degradation efficiency varied from 2% to 24,5%. Two out of 20 strains
labeled as B6 and B10 were identified as the best candidates for PBZ degradation with an
amount of 24,5% and 14,5% the initial PBZ concentration after 30 incubation days. Based on
decoding of 16S rRNA gene sequences, these two bacteria strains were found to belong to
Alicycliphilus and Comamona genus, respectively and to have a closest genetic relationship

with Alicycliphilus denitrificans_and Comamonas terrigena species, respectively and_therefore
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these two bacteria strains were identified as Alicycliphilus denitrificans strain B6 and

Comamonas terrigena strain B10, respectively.
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Interlocking Block Production from Rice Husk Ash and
Lime Mud

*

@nass lnva enang 91duand wuiT Wewd waviula Feusviaisdvs

Seksan Fagabon Yupaporn Khakhanmalee Janejira Muanglee and Panjai Saueprasearsit
UNTINYIFIURIAIIANY FUATINTEY DUNDAUNTIVE FINTANMIEITAIN 44150

*Corresponding author, e-mail : panjai.s@msu.ac.th

n1suTasuaefiaunldusslosudainduiuimeanlasuanuaulasgraunlulagiu el
Wesanawsaanfununisiidavsentsinnisiamuions wasidunisifiuyasliunfanmdedns
aanad dwmsuaddell idvaulanavidiiagmaens Useneume wnaumuazninyuvnd unldly
nswdn Bguiondsyanu lnedadunsfnuiiddy fie dnsdiusenirsfuiiuudvesawaud: Liunay
A: NMNYuYI: N1 U1 Teedmtn uazaaaudRniinsine Useneume Aradaaiansalunissu
L ! = 9°/ ! U dl o/ aa 1
L3989 ANIRANGULT KATAINITUARIAILNAIINENT NSeEEIaT 7, 14 uay 28 Tu lagdnisuazan

wnsgruildlunisidSeuiisudulumusnasgiugaamnssuneunsnudansulinin Wen.57-2530)

NANNSANY WU SRsauRmnzaL Ao 1: 0.1: 0.3: 2.5: 0.8 Taethmiin Tnefignsidrusanan
anautRvesufonysrauiindnld I Aranuaunsolunisiuussdauintu 10127, 109.00 uas
151.27 Alansumsns1usuRLUn S Fhm'i@mﬂﬁuﬁwwhﬁ’u Soway 9.37, 9.30 way 7.85 AINISUAGINNY
ANEINTUSoear 1.33, ldnun1suada uay 2.04 fiszeziiainisus 7, 14 uag 28 Ju Faanravun
dleapnndasiunen.57-2530 uenaind n1sAnEInIsvzveslanyningleds TCLP waz WET wuin

USunauvedlaveninfignagnnadafvinnsaneiindnaanuInsgIuniImue 9NNanIsANIamLads

187



N5UsEYIVINTRIINADUTEAUUT Y193 AT 2 @
ﬂﬂﬂr} MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

a 3

anusaaguledn dgudendsvanuiindalianniunaumwazninyuenannsatillissendldlaasa

43

AdAgy: dgudenUszany uNauM1 uarnINYuYY

P-TM02

NNTHAALIAAULNIUINUNLUINNAUAZNIUUSEUILAZNINAZN DY
Undeanlsaneuna

Production of Lightweight Expended Clay Aggregate
from Water Treatment Sludge and Hospital Wastewater

Treatment Sludge

*

AAss aszlye ngyaun Insial asmivun walad waziiule deusziasgans

Sasitorn Sarachai Kanchana Photiwat Naratchanok Ponjaidee and_Panjai Saueprasearsit

UNINYIBIUMFITANY FIUATIUSTEY BUNDAUNTITY FIWIAUMEITAY 44150

*Corresponding author, e-mail : panjai.s@msu.ac.th

UNANELD

IULLGIIEWTJﬂ’ﬁ‘U'ﬁ%U’]Ei'J‘Lmllﬂ’Wﬂ"ﬂ%llﬂ’]i&lﬁ@]ﬂﬂﬁ]a‘ﬁﬂ@ﬂﬂ'ﬁ%ﬂ’]ﬁ]aﬂu?L‘ﬁu%ﬁ’mjum?ﬂ wazlilesain

Y
&

AnwvasfiunznaulssUniiloazdennasfumiley lrauuseuraiunsailuldussloviluaiu
1 1 |3 (v a a d' 3 a I 4 1 =3 d' =1 a a c{' a
#1199 wu WWudngavlunsudaesestuduen Wusu egralsinudlamisulsunafunsnaudssUings
IpfuuSunanianldusglesdudinuin dusiatesunn aeiu §idedsldaulanasfnvinsndndaniu
d‘ a a gA:/ a o = d‘ o U ¥
WiNdRINAURznaUUsT LAz NMINAzNouLEyaInLsIwe UTa Tnethdunisfinendfy Usznounay
DATIAIUTEMINIAUNLNBUUNUTEUIWEENINALNDUN ULABAINLSINGIUNE (100: 0, 75: 25 wag 50: 50 lag
Wntin) aamiilunisinn (800, 900 uaz 1,000 adfaldud) Wag seezlIa1lun1sikl (30, 60 wag 90
wii) Inefirsanauautinisnenmiasmeaiveudafunioidenanizivangaudmsunisungn

= ! a = o | a Y a4 A
NNANITANWINUI @NNMIENNUILEN AD DATIEIUAUNLNBUUTEU: NMNRENBUULEsN 50: 50 I@EJ

188




N15UsEYIVINTRWINADUTEAUUTYYINT AT 2 @
ﬂﬂﬁl]

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

thvitin gaungll 900 esmaiya uarszaziaTlunIakn 30 Uil & anmedinany daRumiilddan
AmuLTauss fennumuuiiu 0.73 ssmieaifea Aenunguiesay 79.82 Amspnduinferay 37.09
Amnudunsa-a1s (A1 pH) 6.01 wagAnsuilnii 459.33 lulastiuudneigufiuns aanwani1san
favun agUldi mawdadiafusmiindniunndusgneutiussuiwagnnegnoutiideainl saweua
luadsll $ndndunumienislivsslovdanvonds (Waste Utilization) uagn1sdnnisveaide (Waste

Management) fiunauladnuwavnandia
frddey: iafuen Ausgneuuszll uasmnazneutiude
P-TM03
UszAnsnmmsthdamdnluuiaadaeisifueinia
NIAANEN : NYUUMUINLYI BILNBTUTITIVU NN
auATIYE

Iron Removal Efficiency of Aeration System for
Groundwater Treatment : Case of Bannamtheang, Warin
Chamrap District, Ubon Ratchathani

n1yauInIel ASENNT $Hd LAnatA

Kanjanaporn Srisamut and Ratchawut Kotlakom )

MATVIINEIPNEATTININ AINIANERS UM INITERUATIVEIN guasIuenil 34190

*Corresponding author, e-mail : Ratchawut.k@ubu.ac.th

% 1
Unanea
= o ¢ A e a a o w < S Y ad a Y
nsAnwilinguszasdiiednwiuszansamlunisirdamanludiuinanigisimueinialudng,
mMatdneInIAfiuaneiu lnaivideg1nUetuinaniseAuaudn 25 wes anvytiuvug
Wi 81109713UT151U Fminguasvsil dnAneinialusseziaai 90 uii uagasiialilvinnazneu

Wuaan 1 $alus 30 uil leedlireendiauiazansludnvndu 7.20, 7.35 uay 7.45 mg/l a1ua1Ru

189



N

MAHASARAKHAM *

N5UsEYIVINTRIINADUTEAUUT Y193 AT 2 @
ﬂﬂﬂl}

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

Ansgigauniniuintaiomn 3 wisiimes Tin few (pH), Augu (Turbidity) wagidn (ron) wa
nsAnyIMUI A pH aglutae 6.0 - 6.8 Arrugueglugag 2.68 — 90.06 NTU wazAnndnaglugia
0.208 - 0.247 mg/l Fuwdniididnldeglusy Fe3 ann1sAnwinuidsendiauazaetfisiamuan
Wi 7.45 mg/l TuszAvSamlumsindamanifiaavintu 16.47% dmduainnutu dedriunis
Trindeiinianses iesananuduiiaigs enaldansn sedlumsnsesmznaulugdusely dmsuihi
HuNTSIANeINAtNmMeaesaeIsng tnenisldansaianzneu laun a1sdy was Indegiilounas
156 (Poly Aluminium Chloride; PAC) fiauidiudu 1% U3unas 0, 1, 2, 3, 4 uaz 5 ml anuaidu et
hiliunsaaesieiasinatndiaruunudt aanugueglugag 40-65 NTU lunndasmaiia
omedslunsinunasainud liannsonusenouveundnoonunld Wesnwdnluiuimauisdau

ANMZNDU WarUNaIUlURNAZNEUNINAINISLALDINA

AdAy: Uuiana wan nmsiinerneluii

P-TM04

= a 1 < 1
ﬂﬂﬁﬂﬂ‘b"]ﬂiﬂ'lﬂéﬁ!ﬁﬁ%@@ﬂ‘lluqﬂLaﬂﬂ’J'] 10 13Jﬂ5§)u11ﬂ]558'1ﬂ"lﬂ
MNN1535135 UUNIINYIABIUATIVSY

Study of Particulate Matter 10 Micrometers (PM,,) from
Traffic in Ambient Air, Ubon Ratchathani University

yilast wwinily  wunn anane wag viedd Jusnaetiu

Chanisara Wongphakbia Dennapha Malasai and Tassanee Jiaphasuanan )

AATYINNAEANTTINN ALYINEIAIENS UNINEIRERUATI¥NE BuaTIUeNTl 34190

*Corresponding author, e-mail : Tassanee.j@ubu.ac.th

UNANED

fingUszasdiifnuuinavesduazeswuiadniuusseinia (PM10) anelu
a dl

wnIveaeauasgsfluusnaninisasiesuwiulaerinnsiiuimedns 4 90 laun 9aufiegan 1

ANSANYIINY

190




N5UsEYIVINTRIINADUTEAUUT Y193 AT 2 @
ﬂﬂﬂl}

MAHASARAKHAM

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

Uinasggmadiuvine1douszgd 1 aifiudened 2 uinassgmadinumineideussgd 2 0
\Ruseened 3 Uinaszgmadiauvninetdouseei 3 uazqaniumiened 4 Unamiheiaside e
Wemans vnsiesziuiinaenududuluazessuadnnii 10 luaseu wagldvinsdudiuau
salugaiumedne 1 1 - 3 wuiinassgmadiuminedeuszgi 1 Uinamiututuiuazens
wazfidnnuvessum Lz gefigalaeiimanududuvosiuazessuuimneglutis 0.039 - 0.1 mg/m’
fAnadgvesiiurug ULy 17,039 du Uinalsegnadming deuseei 2 feeglug
0.025-0.067 mg/m’ WagdlFninAsvesdrurugiunmuziviiiy 5,051 My Uinadsegmadiumingide
Usenit 3 fe1eglutae 0.024-0.048 me/m’ uazildadsvesduauumnuzinty 12,533 fu waz
Shamthe1ns augInemans denegluyis 0.016 - 0.020 me/m’ et nfleutuusnaminenans

o

a [ 1 a 14 a U d' = a % % 1
¥ AUYINYIFNANT WUIMUINUUIZANIUV WM INGIDBUTZAN 1 - 3 UAIUTUIUAIINLVNTUVD U

c

)

8¥08UWIALANNTT 10 TATOUNINNTIUTNAMTNIA1TITY ANEINemans wazlelieuduiingg 1y
AN meINAluussenalaendly nudlifunueiuiesgiuaunmeindluussenialaenill a1n

[ a ¥ Y Y @ ! a Y v 1 a v w6
NANTTASIVINUINIUAIULVUIUYDY PM10 LLamTwmumUimmmmLsuwuwua&@uazammmmauwuﬁ

[y [

Udwaugunmue Inglanysadnsorusundeteiuwasiiiiauaivniser mandifey vldusunu

AU TUYBE IR R DL NNEITY

ArdAsy: Huaress, fuazessvuiadnndi 10 lupseu

P-TMO05

nsAnedevdnanavluliuaziagavnsanauginerans
UNINY1AYUATIVSY

Study of the Compost from Leaves and Food Waste
from the Faculty of Science, Ubon Ratchathani

University

vinEan Useyumd uag Syl lansandn

Khwantida Pratumchat and Ratchawut Kotlakome*

MATVIINGIFNEATTININ AEINIANERS UM INIRERUATIVEIN guasIyenll 34190

191



N5UsEYIVINTRIINADUTEAUUT Y193 AT 2 @
ﬂﬂﬂl}

TUN 23 - 24 WeWAIAU 2562 A UNTINIFIUNIAITAY

*Corresponding author, e-mail : ratchawut.k@ubu.ac.th
UNANED

msfnwedaiiingusrasdifieAnwamnindiunionw wardnwagmaduadvestevingin
wiwlulll waziavems 9InAugINgImans uninedeguasiysi tnevinisudnlendinuuulingn
ndunesnnnznimanadin (vuin 40 dns) wiseanidu 3 gas ldud gasil 1 Yemsnaniewluld
(Fasrdnuavluliiviogatauis 3 : 1) gasi 2 Jevsinanimems (Sasdruavermssoyaiiua 3 :
1) uaggnsd 3 Jonfhanuasluliisutueme s @nsdmuaslulisuiuimomsaeyaiaus 3 :
1) 0 asnsindevinan 60 Ju Tnsvhnmsfnwutseandudnumsmsiumenin téud dndu wasiide
U8 wardnvaignisanuail laud Ariitey (pH) lulasiau (N) Weavlesa (P) waglnunai@ey (K) #5330
10 Ju 1Juszozian 60 Ju nuitgnsi 1 Jenfnarnmslulsidnuamialudieiud 50 Tnefidnuvas
ynaFunIenIw fo 180 1 nduadeiu uazlanudests suge veutels wasdnumzmeduiad Ae
AnsA - e (pH) 8¢l 7 drwlulmsiau (N) Weaesa (P) uazlnunadey (K fisinemnsiunaiy
dmiugnsi 3 Jenfnanavluldnuiuiavermsiinuamdislutieiuil 40 Inefidnyuznisiiy
e fio T80 1 nduedeiu uarlenudosds S veuiels uardnuazmeduiad Ao Aina
— #in3 (pH) gl 5.5 drilulnsiau (N) Weavle3a (P) warlnunadeu (K) fismeisuiunans uazgasi

(%
v v 14 [ 1% a

2 JeniinanniAweIvn s lTAMAMNANIAN YUEN AN A TMKAL AN BUEN 1A 1ULAL

Adnfny: Jevidn weiwemns ewluld yadiuia

P-TMO06

n13UnUn 2-AaalsiuaandeaulyduanAan3 suuNaUN1ALN
Tudsnoanlyn

Treatment of 2-Chlorophenol by Immobilized Laccase

through Zinc Oxide Nanoparticle

YOINT d8313 ANGFAN WARSYEAT NINY WANBY Uag Jufien Banney

192



[V
a v a

N5UsEYIVINTRIINADUTEAUUT Y93 AT 2

TUN 23 - 24 We¥NIAN 2562 A UNINYIREUNIAITAY

Chadaporn So-ngam Tiptida Wongcharoenleela Peerapong Pornwongthong

and Jantiya Isanapong

wingraewalulagnsyaeunamszuasvie UYIedadng lwAU1Pe nTuNNLIUAT 10800

UNANELD

(Y

NUIT8UL

[

noUsrasAieiUSeuiiisuussavsnmveseuleduaninanieguuuauniauluged
sanlgauaziouleduaninadasslunisintn 2-aaslsiiuea lunswsvueulsduantraniaglounia
a ¢ ¢ o ¢ = N = Y aa s Y a & a
wludsdeanlengndunsizivuaisindeunszaniigniaieunigslnailanneuuasunasiiuiives
suneunludsfeenledlisossunisnsuaulel ann1snageuaAanssuvesoulsiuanslmiuiniznis
a ¢ = [V 1 = a a = fa Id 1 v '3
wissieulyinisguinanivssansnmnisnsseulaidaluiesay 40 msveaeulasldioulsduaniaa
3agUuneunaulugdeenlenvidnansazaty 2-aaelsiueaiauidudy 50 100 wag 150 dadnsy
nedns lnetuSeuiisuiumsidieulesdianmadasylulsianyindudunan 5 Tu nuieulwivanaa
= IS a a o . | | a =
n3egUiiuszansanlunisinda 2-aaelsilueageiniiuannadaszlunnyanisnaass n1sfnyInig
14 4 | '3 = a ¢ f & < | aaa
FaunamansveseulinuIteulgivannanigUuteunruluderoanlenisnsusilunissesufisen
N1sgogaaasgn (Vmax) wazaArasilianizvesaulediaduainiy (Km) aandneuleduaninadasy
wansliiuinnisesueulesl uannauuoyniauludadsenleairliouledssnanddunssanin
(enzyme affinity) fiu 2-Aaslsiusaanasuwsvilyiussansainnisvinauveseulesigedu fuiun1snss

wulzduueunmauludsdeanlendadudnnadennilsfitreiuszavsnmveseuleduazandildane

Tunsuininasuaiwannishaaubosianta

Aadgy: Msssaeuleyl nMstidauanivnin welulagiouled wilunelulad

P-TM07

nsaadulasdien (V) ludilaglduslediu

Adsorption of chromium (VI) in water by Olivine

8AINT YU NTL gUAUNS way WINIY NINANDY

193



[V
a v a

N5UsEYIVINTRIINADUTEAUUT Y93 AT 2

TUN 23 - 24 We¥NIAN 2562 A UNINYIREUNIAITAY

Yupaporn Chawdan Wachinee Sukin and Peerapong Pornwongthong

avunaluladduinden N1AITIWALLLATRAEIMNTIUNYAT 811115 WALAILINABY

ANEINIAMEansUsEgng wniedemalulagnsgsunainssunsinie
1518 aUUUTETIHYT 1 WUNNAAIN LWAUNTD NTUNNUMUAT 10800

*Corresponding author, e-mail: peerapong.p@sci.kmutnb.ac.th

UNAnEa
Ml TngUszasAtivefinwuseansnmuasnginssunisaaduaisazanglasil e (L (VI
¥ L} aa ¥ = ! aa U a ¥ ¥
meuslefiumenIsmaaeLuUng INNsAnwInuItediuanansanadulasidley ( (Vievadudy 100
fiadnsusiedng Usu1ns laa 25805 logeganifosar 10 Wieldusunalediu 19.94n3u uavnunisavay
vodlasidon In1sgaduidiofiansanlindesdidnaseunuudeInsin N1suuiuRITewsleaTund (V)
meuslediu (V) Usziliuguwuuvaamsaadulagendauuudnaeenisgadusneg nuinisgadulasiiley

anunsnesuneldnnansmeuuudnasuaniieslolamenuandiiuinnsgedulasden (Junisgasy (Viu

'
Y v a

WUUTULREIUURURYTEATY nan1snaaauanil wanslimiulwsleddududiaadunidnanin Tuns

Y

a [ |

o o o da & a ° [y ]
Urdminniinsvudeulasiden (wazganunsaianldiioannansenuvesansuafivianaisedunn (V)

YayudwardsIndouls

AdnAey: lanenin Wssssuvd walulagnisuidai

194



[V
a v a

N5UsEYIVINTRIINADUTEAUUT Y93 AT 2

TUN 23 - 24 We¥NIAN 2562 A UNINYIREUNIAITAY

P-TM08

ASENYAAIUEY HSM Sludge 9MnN3ZUIUNTT
NARLANUNUSASOUTTAL U

Enhancement of the HSM Sludge from Hot Strip Mill

Tafing AsAIiing wsauIR giding war yids Aaveiasyna

Jaithip Kongkathip, Panwadee Suwattiga and Boonsong Sillapacharoenkul

WMINeFEnALUlaENITZIDUNANTTUATUTLD KYINAFINN LWALIEE NFANNUMIUAT 10800

£

MAdpilTingUszasdiflofnyinsifingadiliiu HSM Sludge aMnNszUIUATHARMAN LT
Souniindhu FrlutlagtudndufesiraitmaeuenrhmsidaumAnresnsfinuilfernsusuanm
HSM Sludge Tfidnwaizn1snenniaziafilazanunsaneiiaduingivlunsmanmanldiunisi
voudonduanldlva nsufuaniwves HSM Sludge Budusenisvaaesdlvimnuiouiigamaiiaieg
16uA mseuiguundl 105°C 1Wunan 24 Falus mswfigamgil 200, 300, 500, 700, 900 uaz
1100°C 1Hunan 1 Falusmmddy masdundsnislinudou Mnduuauazsousonsunsaiion
YumeyATENNI1 10 adiuns uazsuTanauvanlu HSM Sludge fiusuaninudalngltinios X-Ray
Fluorescence (XRF) 91nms@nwnuingamaifimanzaslunisusuanin HSM Sludge Tilidnwaizyns
mMenmuaziaifiazanunsvield Ao mawnfigamgd 300°C Hunan 1 dalus I 0.188%

dlouauazsouldouniAvInENNI1 10 dadwns 99% uaz Sludge HUuaundn 78%

ANEnARY: znouwian Usunaunan msusuanimseauiou

195



[V
a v a

N5UsEYIVINTRIINADUTEAUUT Y93 AT 2 @
oy

]

TUN 23 - 24 We¥NIAN 2562 A UNINYIREUNIAITAY

MAHASARAKHAM

P-TM09

N35SI UNIUUSEANSATWVBIVUINAINANIINNVIANAERANT
LANA19NU LUNISUNUALE Y SN VUL NY NN

Comparison of Wastewater Treatment Efficiency
between Different Sizes of Plastic Media Combine with

Bioextract

ANSA NeYRUS wae Sl Lansandn*

Suttinee tanupant and Ratchawut Kotlakome*

MATVIINGIPNEATTININ AINGIANERS WIS UaTI¥51H QUasIwsIl 34190

*Corresponding author, e-mail : ratchawut.k@ubu.ac.th

v
S

= ¢ = = a a v a da '
nsfnu il ingUsvasdilolSeuLieuUseansn1meaaiina1aINvIANa1aRNNHvuIALANGS

o Y N 2 2 2 . 9 a 3 o o =
fiu lawn fiananeafifivwnn 2x2 cm’, dx4 cm” wag 6x6 cm’ SaNAuNSRNInInTININAINAwUGeN
wald Tunsundaundeanlsse s s ausiveirans unive1deguasvsill iuiiedei iy

Y @ S 0w 6 & o L4 a L3 a cou & o Y =
nsUdn 1 Assedunni Wussezian 5 Uit lngdaseinsidwesad pH ludunaziidu wagd

a1 o

Toft wansAnwmudn @1 pH vesindefiunisiidaegluda 5-6 vesnatmnuuin Ussanamly
n5UITn BOD WU fananduunm 2x2 cm” UsEAnsnimanndian seasn fe fnaneuun x4 cm’
LAZFINANILIN 6x6 cm’ SiUszansnmAnusesay 62.68, 55.59, 41.04 MUAU wazUsYANSAIW
Tunsisalutusasingiu wuhinansuunm 2x2 g’ fsganinmenn fian sesaande fnasuunn
axa w3’ uagdnanawunn 6x6 wu” TuszAnsamAniludesay 99.87, 99.85, 99.79 auddu 910
nsAnuAssiuandliiiui annsaldinansiivhainen wanafinuue 2x2 e’ Sawfunisfuiiviin

= A Y YV v 501 a ¥
FinmanawudennalivnUnudeainlseemsie

196



[V
a v a

NsUsEIvINsAMIARRNTEAUUIYYIRT ATIN 2

o

TUN 23 - 24 WYWNIAN 2562 QU URINYIGUUMIAITAN

v
v

ARy - Wnlin@inan dinane MsvatauLde

197



N5UsEYIVINTRIINADUTEAUUT Y93 AT 2 .

TUN 23 - 24 We¥NIAN 2562 A UNINYIREUNIAITAY

P-TM10

ldnsasdiwsniinanniinanamnssuinainUnuidenanday

gilan azeewmed alln aveswas Wnssnw) il uay 5usT ynyeelsaw

Sunisa Laongthong Sunida Laongthong Phuttharaksa Waijai and Varinthorn Boonyaroj*

A19ITINLFAERSLATALLLATALINARY AEINEIAERSLaTALLLAE

WINgIREmMALUlaETIYIAaNTEUAT NTANNY 10800

*Corresponding author, e-mail : varinthorn.bo@rmutp.ac.th

NIl ledAnwdsesdnsnamwadddnseniigsiavnangnamnssuiiiouniaudevanday

meumstugUldnseaiwsialilivunduriugugnals 6 lufiwmns ANgs 2 wudiuns waglinisen

€

figaumgil 700 800 waz 900 ssrwaldea Wuszeziian 1 Falus lndadufimnzandmiunanld
nsesinesfia (Eregpamnssufurnasazaislafeslensenleduaniuasavarsladondng) fo
16:18:36 W1figungdl 800 serivaldea f\]’lﬂﬂ’]ﬁLﬂi?%ﬁ@mﬁuﬁa‘*ﬂmlﬁﬂimﬂj’lL"?Ii’]ﬁﬂﬁ]ﬂmﬁ?
gaaMNTIN NUI AAnvemiiesar 3 AAuA1uN15eA 0.6 AlathiuregnuiAtigudung A1Ad1Y
yuuly 1.93 n¥udegnuiadisufiuns Annsgaduinfesay 45 Aranuanuisalunissesliinde
Juaszinondoulnanu 8.61 Saddnsdenasuiuasroui mslieseidnuue iufdendos
Qanssmididnasounvudednsin wuin Ténsesiisdadiwagnsuiiesdaiadu venaini ns
nnznautLdsdaunseinendondieidgnannssuazdisifiuussAnsnmnisiidaindedunsz
wandevvasldnsesienia fussansnmniansesdosar 94 lurneiitndedunszsinondoudlals

AnaznoumeLitanaInnssuiuiuszdninimnisnseaiissdosas 69 1uided Judunisiiaue

madon ndlunslduselesianveadensgnaiinssuegaiiusednsnim

AdAny: ldnseadnesnda Undeduasiedt ngnainnssy

198



[V
a v a

N5UsEYIVINTRIINADUTEAUUT Y93 AT 2 @ !i! @
s ) s

o A a [y s E, 3

TN 23 - 24 WeEAIAY 2562 4 UNINGIFYUNIAITAY g o OUSED

URiwERSITY

199



[V
a v a

N5UsEYIVINTRIINADUTEAUUT Y93 AT 2

TUN 23 - 24 We¥NIAN 2562 A UNINYIREUNIAITAY

P-TM11

NIWRAIUIYANSIRINNFEmTURARTULBINABIULSAUTY

The Development of Gas Detector for Installation on

Drone

da9n walywa wewniad loased nalve] yrsnes way Audl Bunsui

Satja Dechopon Pongtipat Chaiyamong Passavit Boonsrithong and Kanawut Inkaew*

ANUNIINYFENSHATNAILLATEINA DY ANTINENFIARSWATWALLLAT U INENaEmALlATS1TLIRANTEUAS

ATVNUIUAT 10800

*Corresponding author, e-mail: Kanawut.i@rmutp.ac.th

1%
[

ANSANY AT

a v

moUseasA 2 Usenishe 1) Lﬁaﬁﬁumﬁmmaﬁmﬁ”wﬁm%’uamzwummﬂmu
1¥Auty uay 2) WilefinuuszAnsammainnuresyanmafiiamndu Tnediduneu Usznoudienis
PONLULYANTIVIAAY N1siadNasddnnsalindidniuiguges nMsuszneuyansaia {19 nsnadeu
svuulrluaznisideusessulatdniuiinsmadeunisvhaureuaiswUsuitouAnisnsiafuaies
n3vinfineu Gas Alert Micro 5 IR Viluvosufjiffinis uagluniaauiunantsine wui gansaain

'
2 =

Aaiiauniuannsaiemely 3 viede femsusulaeenles famsusunouanles wasinaiinu 3n
ﬁgammaaﬁqsﬁmﬂamwmﬁmﬁwmuuaﬂwﬁmsi'i’ulauﬂlé’nﬂ 1 w1t wenanilds wudn nsmsaniafne
msveulnoonludmeiumes su MG-811 TnailndlAsstfuynnsiafnedisdslag Anadunisnsaainlu
WoeUUAn1s wazlunipauiuindy 700 - 915 ppm wag 138 - 399 ppm ANEIGU fisziua
Fesfufesay 95 @run1snsrafnemisueutevenled wazfrednulinadisoudawansiainin3es
arainfesnsde suduflesdodinisusuiieunsanataveneuwedsiuninsddousiinveeueos

ielinisvhawresaasviafwannsavhauldegiuhulszsadnsnm

200



[V
= v a

NsUsEIvINsAMIARRNTEAUUIYYIRT ATIN 2

o

TUN 23 - 24 WYWNIAN 2562 QU URINYIGUUMIAITAN g o OUSED

(%

Aadgy: Arsueulaeanled dnu Arsusutouenlys wuwes Huninvey

201




N5UsEYIVINTRIINADUTEAUUT Y93 AT 2 .

TUN 23 - 24 We¥NIAN 2562 A UNINYIREUNIAITAY

P-TM12

nsAnwguungiluniswaenvieeane Wien1suiulgengy
ATNAU

[ 1%

W10 §U315ys  UVinusuns Uideiyn §1700 doAsiasey wag Al Bunsuid

9 <9

Benyapa Tanwarachon Paweenthanakorn Papawimud

Thawut Torsicharoen and Kanawut inkaew*

A19ITINYEERSLATALLLAEALINARY ANEINEIAERSLaTWALLLAE

WINEIREmMALULAETIVUIAANTEUAT NN 10800

*Corresponding author, e-mail : kanawut.i@rmutp.ac.th

v v
v Aaav

a v ¢ A = A = dl' [ a
QWU’J‘R]‘EJ?‘W?QU@J'JG\O‘Ui%ﬁQﬂLW@ﬁﬂ‘U’]QMWQMiUﬂ’ﬁLNWLIJ@EJﬂ‘IﬁEJEJ@’]EJLWEJﬂ’]iUiU‘Uti@ﬂJﬂWW@‘L!

q

[d 1 P~

lng wueIsn1sAnwisenidu 2 dwu Ae 1) Msfinweumgiiungadlunisndsuaaideyeanlenainns

a

wUFenveyateNgumnniieng « Ao 800 900 1,000 uar 1,100 BIFNTALTLA 2) NAHBUAIINAINT
~ ) a & a A a & A A a =g a <
YoawpaLdeNeantynlun1sUTuUTIaun Ay Farunldlunisiwseill 2 vlia Ao AuUseanasiuiy
Tnafimsfiwesnldlunisimszit Ao esdusznouveseuniaiu Auau Amudunsadig nstlih
Tudiu Usunalulasiauianun YSunauneanasananus wasUsuaulnunadeunanun Nani1sanen wuii
aa a ~ I3 & A o ) a a
gauniinmunzaulunsudauaaidousanlanainnisuiuionresaisiioinuuiuununneu fe
1,100 ssmgaidea osnnivsunauaa@eueanlenuiniiosas 95 wazilounuuTusenanIney
1 o 1 a g" al d‘ I3 a a = <@ a = 1
WU AI9819AULUIEINNNTIUABULUAIDIAYTENBUBUNIARUAINAULALYIUUNT LT UA UL UEITIUUY
a =3 = d' a a Y2 1 a a d' a gj [ 1 a
7918 AuLANlLTN5UAs UL UAIUDITRARULAFAFIUYDIAUTNSIUA s UkUad DNNITINUINTLAALT Y
& o v d’lj a a 1 d?{ [ ) Y I3 1 =1 al'
panlgaviliaurulufuanas Iausiugeundy wazduilianudunsamsdinisiuasusdas lng
AutUsInauUTulTaliAwviy 3.39 ﬁmwmﬁummmmmﬂ naaUFuUge dAwvindu 6.92 Ay

nans AutAnnauUsulgaliaindy 6.49 Ianudunatmdsusudss dawindu 9.11 danuduaiedn

202




[V
a v a

N5UsEYIVINTRIINADUTEAUUT Y93 AT 2 @
oy

]

MAHASARAKHAM

TUN 23 - 24 We¥NIAN 2562 A UNINYIREUNIAITAY

[

1n wenandmuinmsihlnihvesiuazduiusiuanunuluiu Fduusernounazndssuusslad
AuAY drufupudszauanunudadunudaunn nausuiavessinemisudnvesiiy Ae lulasiau
Woanesa Inuvadey wuinlivsinauntesas iewininislduradeneanlanuiniuly 3eilvifie

asUsznevvedLAalisiararetldendawaly USinavessinemsminantiosas

AdAsy: Whenvesany waaleuATUBlun uAa@eueanlen N1sUSUUTIRMA ALY

P-TM13

n1sanduazeasualiinu 2.5 luaseu wazarsuaulasanlya
Tuemsnleuruladlatuandulysssuyn

Removal of PM,; and Carbon Dioxide in Indoor Air by

Gel-emulsion Templates from Natural Fibers
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A study of particulate matter (PM10) in ambientat air
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noUsrasd iefnwinisgadulasflenludidedunsizd n91a0e131nls80uYY
langimglulons Mwseuainudennseu Inevinswiwuulnlslada gamgll 700 esmwadua LJu
nan 2 Falus nuwinlidululewisudméin laen1siiu FeCl3 uway FeSO4 20 uaz 11.1 ny

o v = v Ao i a a o o Yo a s @
muadu Anwdadeiiinasiouseansaimnisunda loun pH Ysunalulewts uwasssesiiainisgady
HANFITeNUIINISIN pH YibiUsEavEamnIsUItnanas MIgeduiinTueg1esanse aaws 30 Wil
wsn MsiuUsuI MBC vinliuseansainnisundngadu anefimangaulawn pH 3 1181 60 U
Usunadlulewnsudindn 40 nfu/dns dusedniaimnisgadulasiley 64.28 % lelaneunisgadu

donpsesiulelameniuunadies lnelirn1snnduasan (Qmax) 4.49 fadinsu/nsu

adfny: lulews Tulevsuivan lelowesy Tasidley
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Ozonation

s

YoYens LBuUd1019A ey ¥ae ITANSInY

Chanyoot Aiemsumane and Chalor Jarusutthirak
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1 o v

AT R TngusrasfiflofinuuseAns muardadeiifinadenisidalalaafiuualuih
Fuangidenslinssuaunslelauduiidusslfizen lnetadoivinisdne Téun anududy
Suduveslalaafiuun A1y wazUdumvesiaseufizen Ingldlavevdnman (Fe(n) Wuduse
Ugﬂ'ﬁaﬂuﬁﬂmiaumaLWaiﬂ"Lume (Fe(NO3)3) g maﬂaaﬂlsmuumsaﬁumaz 41 (Fe,05/AL0O5)
vinsnaaesmeindeandnleleuiisnsnisudnfieleleuindu dadniudeuni nanismaaes 83.1
wuinszuaunmslelauduiissegrafeiifilevfimunzay 50 alalaafluualdanunsafid 9-7% nsld
nszvrunslelaiudusmiuiusesufiten Fe,05/AL0; WuIAUTINMYeFLIIUARTeN nfusiedns 5
21.56 ausamdnlalaafiuuala% wazainnisAinwiduduvednisiinujaseanuinnisiinujazen
sepnanalelaukazlnlaailuun Lﬁulﬂmwmﬂﬁﬁ%aflé’uﬁuwﬁaLﬁsm wazn1slEnT Uiz Fe,04/ALO,

Moy siewndl 4854.0 TiAasigns e siinujisengeigawiniu 5

o s

AadAgy : lalaatiuuna daissufizen Teloiudu
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nsWuyaunlulautasnsiin Wlnsbeulalasansuauuas
AzN7) lAEnIEUILaNTATUNILAY

Remedial of Co-contaminants (TPH and Pb) in Soil by
Chemical Oxidation Process

3415 WY war AaIng an1uuag

Jiramate Sea-jew and Tunlawit Satapanajaru*
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nATeiunsinwnavesszavsnmlumsthdmuiulutounaanssudslanswdn wa
1glnsA3uau (Heavy Metals and Total petroleumn hydrocarbon; TPH) iflauidudududuresmeia
WiINAU Uszunal 300 me/kg LazAIMILULTUTDY TPH 3,500 me/kg AR8NT2UIUN1T08NTLATUNINLAL
(Chemical oxidation) Ingldanseenduausin 3 sia fe lelasaudadeanlas (H,0,) Tnunadoued
LN UA (KMNO,) Tifsulasdamnn (Na,S,0s) Tuaniefiuansiaiu nan1sanwinuingns H,0,
Anududu 0.1 M fuszansamlunstdaldfiige Tneiussavsamlunsirdadosas 65.53 nelu
szeviaan 24 $alus dAnnaiivesnsfnu§A5en (k) winfu 0.0448+0.0159 h ' ileAnwmavesmaniy
n30-019 (pH) nudtluannefdunsa (oH 5) Tusgansnmlunisindnuaanssineggn 9neanIsane
anseandusuviansamdn TPH Idiftesegraiien uiliannsamdalansminld arntduiauiiniunns
$19P1191n158199U (Soil washing) #ae EDTA finnsidiudu 0.1-0.4 M wuin EDTA anunsavzlans

v A g ) a A =
MUﬂVIL‘LJ‘IJG]%ﬂ’)@@ﬂﬁ]']ﬂ@uLﬂ@UﬁﬂJUviﬂﬂ‘Lﬁ@UW 2

AdNAgY: N1seanTntuniaall waasTn lavenin lelasaisuou Msansnu

247



v
a v

N5UsEYIVINTAIINADUTEAUUT Y193 AT 2 @ !i! @
s ) s

o A a [y s E, 3

TN 23 - 24 WeEAIAY 2562 4 UNINGIFYUNIAITAY g o OUSED

URiwERSITY

248



N5UsEYIVINTAIINADUTEAUUT Y193 AT 2 @
4han

TUN 23 - 24 We¥NIAN 2562 A UNINYIREUNIAITAY

MAHASARAKHAM

NANSENUVD9I9NS1EIU COD/N Bazans1aaUa Uy INTNGD

Uszananinnisnindnlulasiaulaegialsshvguuuinlvalany
YUNIBIULUIRIRIBAUMIaUnTE

Effect of COD/N ratio and biochar ratio on nitrogen
removal efficiency by vertical subsurface flow

constructed wetlands with Limnocharis flava

ViAuns wnauuv ey Uselwita dedaudluns

Tassanaporn Pagulanont and Prapaipid Chairattanarmanokom’

1 a Y ¢ o
UNINBIRYLNYAIATEAT LWVINAINYTT LUAIAINT NIUNNUNIUAT 10900
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o

Usngmisaiginsiaduluundeuinduligmimdaunndouiidrdy dufnansiglulasiauid
U3mnaunn Jssndudesldsunaiiinamnmiiedianmngan msinwiadedisld@nmiateiidoma
nsznusensidalulsaulaefwsshusuuuilvalifiadunsedunnfsiesumailngmd 2 Jade
Aa 1) 8n5du CODN Windu 5:1 wag 2.5:1 Uag 2) snsrdiuaudinmiunsin wirdu 0:1 101 uae

=

2:1 Taglorna 1 v a9 11 va/3u wuissuudassRvgfisifvuaziioudainim 1:1 Susgansam
N15A9A COD geaninfiu 88.92 + 4.86% uay 90.77 + 3.97% Tuidedaunseififisnsd CODN
Wiy 5:1 wae 2.5:1 mudeiu waziluszdnsaimnismdauenluilongegaviniu 89.54 + 8.95% uay
58.84 = 10.30% suadiu luragfiussdndamnisidnlulanauimueiidwiniu 57.81 = 12.75%
uag 50.65 = 20.93% MudIRy uaasliifiuinsganiawnisidalulnsauienuedaidindd

Usgansamnismiawenluiley wazannsfnwnswasuslveslulasiaunuitssuuinsvaeusy
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318U COD:N dnangrshifidedAtymonisiidn COD Turngons1d@uCoD:N fnastg1iidudAyse
nsianuedlailey wazdnsidiwduiinminadenisminlulasaunmunegadidedidny agulad
a 1 a U ! = a [N ! a ¥ = o v
msdnsugInmlugnsdu 1: 1 adudlssivitivduasulvsvuuiianuaansalunmsidalulasiay

& 5 o da .
Vanualudndenivsinalulasauas
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szuulslszhugnunlualaridunsaslunuans
Effect of Air Supply and Plant Type on Nitrogen

Removal by Vertical Flow Constructed Wetland

wianaivand tiuniy wee Uselnita dosnuuluns

Supitcha Bankoh and Prapaipid Chairattanarnanokom’
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‘&J a a a ! 4 go’ ! go/ a a
n1stuleuasdunidlulasiauainnisaulnavilandaalinuniniiveswnanisssusmdoulnsy

s

TaUseAvs (constructed wetlands) 1Wuszuuvivnundsiidsunuunalnaiusssusfandonisvinauy

P

a

fufuresiiv uazqdunddlunsdinlulesion msdnweddiuieuiiovussansnmnisoindled
wazlulnsiauaniadeguuuunsineinia 2 suuuu (sfeinia 1 2lus mng 11 Falusuagliornaa 30
Uil ynq 5.5 42l Smsansluaeinia 0.6 L/min) uagwilndiv 2 viafentatlnsgiBuazineviey
szeraAnAy 3 U 9nmsAnvmuininsifisennia 1 $alus 0 11 Falus nsUgninevesludeid
fudinmduaiulszansamedsgeaalunsiitndlefuazuesluion (NH, ) 89.97% uaz 96.33%
pudiy wlafiviinaseussansaimnnsinta NH, eghiideddny uinsugnmatinegludeisiay
Fanmidalulnsieuiavaedusyaniamiadoasan 57.81 % nsineInia 30 ud naq 5.5 $alus
duasuliuszavsnmgagalunstntedled wosludomuazlulnsauiimunainnsgninevesludsdid
duTnm (94.37% 98.27% uaw24.57% nuddu) madsusUlulasiuvesits 2 sUwuunisl
oneuansliiuiuenlindongniudsulveglusuresiunsm (NO; ) sarandudu No; Tuide

1nNsiena 30 Wil yng 5.5 Falus dengendnnnisidiseinia 1 9alus mng 11 9alue (34.61
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mg/L uaz 19.84 me/L auanav) lunsnitazanegludidsusunugailiussaniamlunisunda TN

NUsgansnmanas falugukuumsiatemakazsiinivdwrasioUssavznmnisundn

AEAgY: NMswineIne TeUsshvg nstidalulesiau Wy

P-TM38

nsunUainideainwsugnsiagldssuulalasiviinduuy
Deep Floating Technique (DFT)

o € o L a a
gansed Anlad war Yauna uylve 81

Sudarat Khamsai and Chuleemas Boonthai IWAI

AU IVIUFAAENSLAZEININ AUZNYATAIENS UNNINNFETBULAY FIInTOULAY 4002

undeansugnadudndeiineudsivinannuandsngs winkifnisdanisniivss@nsamneu

= o

Uaneasgunasin geunalilgviuaiivniai Fafianudnduegediasdemiszuuiraindy

13 ]
= Y & A

MuFenniussdviain uasdunum deunsfnuniiFalinguszasdiiednwinisindadndeaniisy

9

gnsineldszuulalasiuiinduuy Deep Floating Technique (DFT) agldiin 3 wila lauAdnninsegos

Annialentdos wasinadn wazudeanwisuansaudutusiige (100%, 75%, 50% wag 25%) wag

WIguileuiuansazanesIfeImsuinsgu 1ag vinisinsisnasn muIMILATLas NN NSBULAL

9

(%
= 1 o

VRININAGeY WagAnwINsiasaulnvesinviameie lagduiinAnimidngs m1ue1151n AERY
° - Y 8 I3 - D o9 Vo & a
wazdnuuludelaiadunisvneass wudl Undeansugnsi ALty 25% ilirnvsaiuile
WIAulalad IndiAesivansaranesinomsunsgiy uiludiide 100% waz 70% HNNINesegess
wagnnaleneranunsasaAulalites wazliduuaszunsu sndu Anfivgnludndeanniisugns

a

LARIDINTTVINEINIMIS Wi aliusednSanlunisintaun lagan A1 BODs 99% COD 69% uaz SS

[
a

100% %3A1 BODs uar COD Nanasilidusnusdinundeainvsugnsinunmiavu Tussesian 1 Heou
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HaYaIN3ldauanwanldyaauasrenisudasineiiny
Tufuun

Effect of biochar made from eucalyptus on methane

emissions in rice paddy

581 @t 89AU1 guen way viedd Wesnaetud

Natticha Saibua Angcana Aunta and Tassanee Jiaphasuanan*®
MATVIINGIPNEATTININ AEINIANERT UMNINEIRERUATIVEN gUasIyenll 34190

*Corresponding author, e-mail : tassanee. j@ubu.ac.th

nsfnwililuns@nwinaveanisldaudinmanliigadudanenisuaesfiedmulufiuun
Mn1sAnwi Grulnsen dvalnslvg d1tnednsudisiu dminguasivsndl YrnneunsngIay -

Suneu w.A. 2561 laedinisveass 2 90 loua yaatuau () wazyaninisldaudininainldyaausa

Y

(B) Wngldauginmanldgenaudaludngy 12.5 Alansusieuuas (1,000 Alanusiels) Rugianldlunis

VAaedfe WugiIvIvenusd 105 Ainsizdnsinisuaesfing CH, Wuszeziia 17 &anv wans
U U U 24 i 1 | L _2 "1 d! L
NARBINUIN YANITNARRY B ddnsnisudesiaiiinuiadedanviniu 0.24 - 43.69 mgm 'd - Helldns
1 24 dl 24 U { 1 1 U ’2 ’1 = 1 ] =
nsUdegfiadiinuiiiesninyanismeass C NfAWAY 0.47 - 13.32 mgm 'd  lngllAuans1eg1adl

v o w a

Ted1Ayn19add (p < 0.05) wagwudmsldamdinmanldyamaudaaunsaiiunandnd1ila lnedinig

1% 1%
= o

Wnduresivdnuisuand, W1edna waznededn ualduanansegredidudAgnieada (p > 0.05)
aglsfinnn nisldaudinmainldemaudaausaiunandndilauslddnaneniugawediud
nsAnwannsaaguladt nslddudinmanliigandudalugnsi 1,000 Alansusials awsaannis

Uassfnwilmuluduuilolasiiunanandnila
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P-TM40

duUAYaLNUUISALNaUaSANYINAINAINLIU

Properties of Particleboard from Cassava Sludge

¢ *

5701 AULAUY LUAITINL ANy NUNITIA NIEANN ey dnus Aulwyadna

q

Nuttawut Sooksena Benjawan Samana Kanokwan Kralam and Nipon Tanpiboonkul

MaNgns m.uinalulagdwinden U IedaaIsA MUavINEes sneiunside

FIUTANNIFI5AY 44150

* Corresponding author, e-mail: nipontan2000@yahoo.com

(% IS ¢ A

NUITBUTTN UL AP NDANEINTHAALNUUITALNAUDIAINAINTUAI UL VAINHIUNTEUIUNS

9

govaarsudy lneliladenfnuifednsndruniniudivsndeion1igisenesunadles Useneu o

9n31dIU 70:30, 75:25 wa 80:20 (Fegarlaguimntin) vin1snaaeuanETRnNIINIEAIMLAE NG

TAA ALY AIUYY NITHBIFINUAIIUNUT AITUATULITIAR HOASTAEANEY waTAIUAY

A9RINAURINEN Taefia13an159529IATe UBUAUNIASEIU (1BN.876-2547) NANISANYINUINT
U ! 1 3 ¥ U
9n37dU 70:30 HANUMUILULY 634.30 ke/m” AIUAU 10.54 % NITNBIRINIUAIUNU 8.47 % AW

AULIR 10.35 MPa Adegdatiavey 822.15 MPa UagAuiuLsefsfaaIniuivitindy 0.0008

dl U ! = 1 3 dy s
MPa 71881378734 75:25 UAMURUILUUY 623.69 ke/m AINUTU 9.65 % NITWBIAINTUAINUNAUN

% AUATULIIAR 9.24 MPa  AuBRaadangy 627.41 MPa  WazA1IAUAIULIIRsRRIN UMY
1 -7 dl o 1 = 1 3 dgj U
Winfiu 0.0006 MPa Wagemns1d@Iu 80:20 AAMURUILUYL 612.18 ke/m” AMUTU 9.16 % NITHBIAINL

ANUVUT 11.40 % AIUATULTIA 6.23 MPa  A1deadadangulyiniu 472.71 MPa  UagA1AI1UAIY
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Removal of volatile organic compounds by non-thermal

plasma
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ANANU FNININY ey TaD FENIINY
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nsldwanasngamgiisn (Non-thermal plasma, NTP) tierdnansdunidssimedng (VOCs) Tu
9InAnelueIAIs NTP LfJuLwﬂiuiaﬁﬁlﬁauﬁulw%ﬁﬂmusiwﬁﬂEjfgjq MiARNITULANFIYeI0INTALLAY
18317 TIeANIOAna1sURASE1 (Reactive species) LHu ayyalensonda lelou WWudoondlad
vnsfinwnlurisitaeswun 50x60x110 au. Insldarsingdududunuresars VOCs Joudngvios
Fraarhnistidnsieaies NTP awadndludln 12kv Anwdadeiifinaseuszsansannisiidn VOCs
g van (3wl anaduduwes 1000 - 0VOCs  13udiu (230 - 60ppm) wazALTELTINS ( - 50
NAN1TVIAABINUINATEY (%7ONTP SiUszanSamnisdida VOCs gegnitfesay vasnamidudu 100
VOCs sudufifinw Tneszeznaniuidnauiesas 3unfl dwsuainu 675 555 300 225 14iaan 100
FuduVOCs 230 war 160 100 60ppm muddy leviinanutuduimsidudesas wuii 70 60 50
§931M13idAVOCs anas widsanusadidn VOCs lsusyansnmgsganiesas n1smsaaianiny 100

) Wuduleleuos,) nudnusinaleleulueinia d1 77.25 - 50.10ppm Fuegfiuszesiiainisidanu

AR nanaugumiian lelwu a1sduvsdszivedy
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Production of Vermicompost Containing Food Scraps
and Chinese Cabbage for Cultivation of Pakchor

(Brassica chinensis L.)

a [ * d v 6 a o & a
Alagn1 833HIAU Y3 U‘iyﬂigiﬂu Unun_ weiuwsdug tay 551391 Azuzng

Kuntida Thammarat Paweena Boonprakhon Pattama Panaterum and Teerarat Chiramakara
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UNANELD

+

nsAnwiluasaiifnguazasdiiio 1) nanteyaldifouaniavemmsiuduinnem 2) il
AnvianantAivienieniw quantinianil uaziinsgiviinasigemsvanveseyaldifiou 3) e
AnUszavsamuesieyaldifoudensiataiulnvesinmns Tneteyaldfoutiiomn 3 gasiidns
dunau 1:1 As 1) iewons 4 Alansu wauduya®s 4 Alansu 2) iewinniau1i 4 Alandu wauiuyada
4 Alansu 3) wwe1ms 2 Alandu SaAudnniave 2 Alandu wautugadl 4 Alandu eonluULHLANT
nAaRLUUdNaNYsal (complete Randomized Design : CRD) Tun13maaesUgninnanesednuiy 4 4
N1INAABY $1UU 5 91 uazmTengimnaaivesoyaldifeu 3 gns gnsil 1, 2, uar 3 wudnden
AuddURaE Armnandunsa—-eng (pH) WU 6.78, 7.93, Wag 7.32 APy (Wodidus) 1.5544,
2.0633 wag 3.0802 A1IN1sINNTn (10 FFLa1/ms) 0.0030, 0.0030 war 0.0050 UsuuBunseing (Seu
%) 60.53, 60.51 uag 60.62 HUSuaswemnvantaun lulasiauwinduiesas 1.00, 1.00 uag 1.20
pua1nu Tleanasa wndusesay 0.50, 0.40 waz 0.60 MINAAU wasdlnlnadeu Wwinnusesay 1.30,

+

1.20 uag 1.3 sudwiu nsAnwirasion1sasaiulnveainninegs wudt Jeyaldisieuansi 3 (Juy

9 Y

lddounniavemistiniuinnineia) Wemsasyiivladuniugeesdiau anuniewedly Ay
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