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Air Quality Monitoring System for Health Impact
Assessment Using Internet of Things Technology
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Abstract

This article presents modern technological methods used monitoring and examine for health impact
assessment of air pollution from PM2.5 and PM10 based on the principle of real-time air quality monitoring with
internet of things technology. By looking at the importance of initial preparedness protection for initial for
exposure to dust and smoke by divides into two parts : the hardware part design using NodeMCU for processing
effect from dust and smoke sensor and the software part to collect the weather data from dust and smoke
levels and display visualize on dashboard of 10T Cloud Service and air quality index or AQI. From Test Result

showed that the design system was able to operate and classify the air quality index in accordance with the

standard schedule and also to indicate to severity status.

Keywords : PM2.5, PM10, Air Quality Index, Internet Of Things
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The Correlation Analysis of bamboo Plamtation time
with saline area in Non Song District,
Nakhon Ratchasima province.
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Abstract

Objective of this study is to an analysis of the relationship between age of bamboo plamtation and saline
soil in Non Song District, Nakhon Ratchasima province. And to bring the data at the salt from the Analysis to
verify compliance with the data of the Land Development Department. By applying the analysis of the equation
linear regression line is easy and create a plan that salt from the survey field information to overlap with the
ground floor of the Land Development Department to verify the consistency and reliability of the following
information

The study found that the bamboo species of each have a relationship with the amount of time the
growing area and salt around the straight-that is, if the distance to grow up each year will result in the amount

of the salinity value down. The results of the analysis found that the bamboo, cooked has the ability to reduce
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the level of salt and ground of the most is bamboo banquet and bamboo species of others. The type species

of bamboo species of each phase and grown up each year the performance to show the relationship to the
change the salinity value of the land is valid from the Correlation Coefficient R” of Bambusa multiplex (Lour.)
Raeusch. is equal to 0.9939 Bambusa blumeana equal to 0.7581 bamboo species of more equal to 0.7941. Show
that the duration of the plant species but now plants can use to forecast variables by and the results from the
overlapping data between the map salt that is created from the results of the plan that salt from the survey

and the map salt from the data of the Land Development Department found that has the correct percent 65.71

Keywords : Bamboo , Simple linear regression , Overlay Data
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Production and Physical Properties of Charcoal Briquette

by Cassava Rhizome Mix Eucalyptus

gvow) Uy, 9TWTIal AINTG UayURTIE aynyg

UNANED
nMeiteiliiquszasdiionindwdausanaeduminiudwend e ligaauialudnadiues

wihiudsndwroimsligadusia 3:7,4:6,5: 5 6 : 4, 7 : 3 NaNSMARDUNUT AIMLIWIY A1AYILTEY Ui

Ay USinandh Uiinauanssame warUiinaumnsuaundia yosudauisnnmiiudUzndsaamualioadusialy

Sasndau 3: 7 frmumnvauiiaelumsdudusauis Taefimmiudou 6,014.7 cal/g Uiiuawiuiosas 6.79 Ui

Wndeway 4.95 Uunuassuveisuar 6.86 Usuiumsuaunsmiouay 81.40 LazAMUVUIMIY 0.422 o/cm’

ANENATY : audauny, dudendy, ganduda,

Abstract

This study was proposed to produce Charcoal Briquette from Cassava Rhizome charcoal powder and
eucalyptus charcoal powder inratioof 3:7,4:6,5:5,6: 4 and 7 : 3. It was found that the density, heat value,
moisture content, ash content, volatile matter content and the amount of carbon constant were shown the
optimum charcoal briquetting at the 3 : 7 ratio of Cassava Rhizome charcoal and Eucalyptus charcoal. It’s noted
that the optimum charcoal briquetting was shown theheat value of 6,014.7 cal/g, the moisture content of 6.79

percent, the ash content of 4.95 percent, the volatile content of 6.86 percent, the carbon content of 81.40
percent and the density was 0.422 g¢/cm®.

Keyword: Charcoal Briquette, Cassava Rhizome, Eucalyptus
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Development of Coconut Milk Yogurt Ice Cream
Supplemented with Probiotics
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Abstract
This study aimed to investigate the effect of coconut milk concentration on physicochemical, culture
survival and sensory characteristics in order to develop a yogurt ice cream supplemented with probiotic. The

results showed that yogurt ice cream with coconut milk 100 % had the high content of fat and carbohydrate anc
the trend increased with percent of coconut milk. Whereas moisture, protein, and ash increased with percent of
milk. The increase of overrun percent had affected with percent of milk whereas the increase of first dripping

time had affected with percent of coconut milk. The culture survival of probiotic was evaluated durir

processing and storage at -18°C for 29 days. Initial freezing of ice cream mix followed by hardening was no effect
on a survival probiotics. During 29 days of frozen storage caused a reduction of probiotics but the ice cream may
be considered as a probiotic food, since the remained was above the recommended minimum Umit of 106 cfu, g
Sensory evaluation was carried out. The results showed that the highest overall score was 100 % coconut milk
formula because the characteristics of texture and homogeneous. This study indicated that the suitable formula
of yogurt ice cream was 100 % coconut milk formula.

Keywords: ice Crearn, Yoeurt, Coconut Milk, Probiotics
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lemnFuandundesdiiidediaiisnnnaunazsaniiives
ansafnndamdes (Wang, et al,, 2004)
nefidudrunananfiveiianisiignununldidie
nawnuHlunsyileaniulusluledn Wesnasaanly
Mswdeu davdte wasfianugauauysaiveiansaImis
(Wangcharoen, 2012) nzfigealusiauisns (uaaduu
veaWeda wavlwunadion) Iandu (Gendu C, E uaz B)
Tusfiu (gaulushonsmesiilunganiin weanwdn uaze13d
fu) luduuazaisrueyyadasy (Yuliana, Rangga, and
Rakhmia, 2010) nsaluiu (lowadn wazaeia) neiidedl
Uszlerdlumstiesiunmzlsanasnidonuniudsdnaieg
(Belew, and Belewu, 2007) iasanTustulenlaeily
Laildasegesiadaluunds Faiuleanduiivindaone
fileenUsznaudenaidedaasunisiaiyifivlnues
WsluleAnlngn1smeuausInIufBINITuRIRAUNTEINIS
fua1semns wu ninaziily wazaislulawmsn (Farnworth,
et al, 2007) Tnsawnzluslulafinaneiuguanlnuidads
warluitlauuaiiFon fgnihanldlundndusiansiasy
ieanndwadsedlduyed warlasaniglunsdivewan
Tnundadafigminnldlundundasiusiemnsminaes (Shori,
and Bala, 2015)
Tassnuiidsjatuiaungnsndnlenniuleisnain
nefifiasudaslusiulefnifioiunuamilavuinis
TneAnwiSinangimnzay audnvasniuail v
AW MU TEEMENRE WAYNAN1ITONTINYRIRAUNTE
Tuslulensywinatuneunisudn uastivine sauds
yadeuavauvewUilnaitiineleaniulaisnainngi

TagusrasAvaInuive

1. ieAnuFnansinvmngadlunsianngns
Tornduleismasue Wsluledn

2. ilefnwinavaluiunsiinonissontinues
Tslulefnsewinstunau nisnamuazfiuinu
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ASOUIIAANTG AN

TR RGRIALRRIERY nunsiivmaneaulunsnan
TomSalmide dalsenoudn 5 gas Ao ldunmmeang
O, 25, K0, Th e 100 %

o e eiSinaneinoannaoslannis Wama
Amnaenm lewn % overrun wazpsINaEAIY Al
T A pH Bnalsiu astuleese i RARGRIA
sl liiamun wasmadszamduda

3 iaseirauanlSunneine ANy AT

isluledn Fyeninnasuaunsnanagiumsinuing

Whatan 29 W

Nﬁﬂ’]'ﬁ'l'ilﬂ]l,l-ﬁ El.ﬂU'ﬁqEJNﬁﬂ'l'i?QEJ
1. namswiEuaLe
'ﬁ]'lnr'\'1‘§LP]"3‘£1111;I"JL;?%.E]I[JLﬁ'i'm WUIIAY pH Gugy
saninideivastudnmauveslonnduloiaunasady
fieliunneinannsata lasiiar pH eaglutng d.ad.q sy
(m15199 1) Faapapdpaiy Wiy wsiadumed way
1807 Smuvuun (25600) ilenanldin mswinled

-

i

-
E
nam

(Fermentation) Aaen1sifuiadie (Starter) uanlyu

sdomsilan pH Uszuo 4.4-4.5

-l ' o N ol \ ol ad [ o ' s
A5 1 WARIAN pH soaindeiivadhiloansulpdimilduiansiunnaenu

gns

fin pHns

gninei 100 %

guanuil 75 % s 25 %
amanedi 50 % w50 %
amsnyil 25 % w75 %

ansun 100 %

4,56 + 0.07
444 +0.12
4.44 +0.12
4.49 + 0.16
457 +0.08

e : ns wneis lifieuuandreneadd (P > 0.05)

2. wansAnwUTiunsRTmuzauAanISHEN
loAn3uluiisn
2.1 WANITIATIZINIGAL
1) mamseseiiiinuvesdsiiazats
evanun
nmsAnyUBnaemdeiiazansls
Wavue (Total Soluble Solids; T5S) lunisunleiismunas
graai 0. 3 uar 5 Talua wuden TSS wesleiiisn
W 5 ans fipruanaan1adaluus azdalusifnw
Taumsualeiiindt 0 42l gasun 100 % i TSS snnan
gesngdt 100 % (P < 0.05) ApARABITUNANIIANYIVDY
@23 fannsal (2560) wm'1'lummmm'|au.aﬂ1ma
yYsean 4.8 % mznnnfnn"wwuumwamm 0. 5 %
(nwan3 Wed, Vioauny) dadn 3 g3 itdunaniaun
wazNEHIA 155 luiumnanaiunisan mwnqmiuﬂimm
TSS amag maisummm‘iuu‘imnimwuw (ﬁl'l?‘N‘Vl 2)
disannuumaiielungu Lactic Acid Bacteria aeldinna
wanlna (Lactose) Tuusmduuvamanu wazainainsa
waniin (Lactic Acid) sanaansiilindusasenun (Mg
WSLRALNA uaviiden Shuu, 2560R)

32 ansitiinemaniuazoalulad seimedusnipuassindun D7 2 aUind 1 wnsiay - Squroy 2560)

'il']ﬂﬂ?‘ilﬁ%ﬁU&ﬁﬂUﬂ'ﬁBU’JUf"ﬁNg= laen1sia

warivlomns
ULAANTY

A1 TSS ‘iJ'eNIEILﬂ'iﬂT’N ) gns YuzNouLas u

aa a

WU'J'II.JJ!JF]'J"!MLLﬂﬂG] 'Nﬂ']&ﬁﬂﬂL-Ja'lLF\q'?”'iiﬂ n3g

311959
'J'n.,

woatunasiivnliiui lodsnudazgnsian TSS sewnne
naunaznastdulamnsulndifuaiu (19798 2) wames

v
= & L

i"mumsﬂulumananansuwanam'3 WA INUY

diloansulodinilana 5 gns Wiuihwidunm 29 Yu

2377

wudrlamnSunngasiinn 7SS IndiAseiu a&”’?u\ﬁn
(28.00-30.50) ‘[munmnmnumnamﬂmw TSS UANANBYN

HpdAgaia (M57971 3) Fedenndaty WU
WIHAAUWIA wavilien %ﬁmﬂuuﬂ (2560n) lAANWIIINTT

s

wiianuds laleunssuisy nmeug Aunse uadunms
‘lw‘qqu:ﬁohLﬁ'e)z“mé'dmﬁLﬁuﬁm')wad\_Eun%s'n Wadnw
A wazdoaiunisiiandnimi (Recrystallization)

Y a o o
vannuds Saduanmndrdyuasnisidauamuam



= e |
a15199 2 wansAUSuaiveaudaitay

aelavavasditgianansig q vesloanduloisnitliusinunsiunnaaiu

gns szpza lunsunlfse sewIamsHanlaansulofian

0 . 3 . 5 . roudu™ wiailu ™
fjmiﬂ:‘lﬁ 100% 31.00 + 1.15a 2550 + 058 ab  26.50 + 0.58 ab  29.00 + 2.31 29.75 + 0.96
@mﬂsﬁ 75% Wi 25% 3175 + 0.96 ah 2650 +0.58 b 2825+ 150Db 29954 1.4 29.75 + 0.96
qmiﬂ::ﬁ 50% Wy 50%  32.00 + 1.15 ab 2750 + 351 b 28.00 + 346 b 29.00 + 1.63  29.00 + 0.82
qmsnzﬁ 25% Ul 75%  32.25 + 0.50 ab 30.75 + 0.50 ¢ 29.00+182b 27.75 + 1.50 30.25 + 0.96
gaauy 100% 33.00 + 0.00 b 2300+ 0.00a 2350 +354a 29.00 + 0.00  30.25 + 0.96

VUGG © AIINEIVIANNURLLLIAY TAuwanasiueg eiitaddumnsada (P < 0.05)

™ el ldfianuuandnansadd P > 0.05)

o (- S o v & o Frl i a v o o P
AINd 3 wansmUinavssdiasangliviauaiissesnanfiuinuen q veslerndulaisaiilduiumnsfiunnanany

gns 14u 8 Yum 15 Ju 229u" 29 Ju
ansnzii 100% 29.75+096b 3050 +058  2950+058a 3000+ 1.15 28.75%0.50a
ansnedl 75% un 25% 3000+ 1.15b  3025+096 29.25+050ab  29.00 + 1.41 29.00 + 0.00 ab
gnansd 50% ua 50% 2825+ 0.05a 2950+ 173  2800% 1.15b 29.00+000 2875+050a
ansnedl 25% WW 75%  29.00 £+ 0.00ab 3025+ 096 3000+ 115b 3025+ 096 29.00 + 082 ab
ansuy 100% 2950+ 058 b 2975+ 096 3050+ 129ab 3050+ 058 30.00+1.15b

u

WA : MonwITisaiunuui fanuwendeiuegnaiidedAgneedia (P < 0.05)

ns vuneDs liAuuenaA1amea@n@ (P > 0.05)

2) wadnsziwiaaudunsaiiudng (A1 pH)
nnsAnwan pH lussazdasailunisuu

Toifidad 0, wae 3 Al WU pH wadleiRdana 5 ans
lifiAuuansinnaada (15197 @) idleviinisindivian
e e sninnssuaunsudanngmsl msldUnaide
Lactic Acid Bacteria TutBmasiiwindu usidl 5 42lus ezt
i femuuanansfiuegaiidudrdgmeadia (37471 @)
dosnluuiimasarlnadudaszneu iliaunid
gosthmananlng uiasansauanin irlvidn pH 103
uuaﬂaamazm’wgmﬁﬁeﬁu%anzﬁtﬁmau’nLﬁm 4
apandasiy gassan iannsal (2560) lFAne1dn waalna
(Lactose Or Milk Sugar) #381n @A Wuunasmslulawasn
fidndfey wu'luﬁmmﬁmathaLﬁmm"n}"'u Taouanlna
fuanesituluduy wuuszuno 4.8 % Lﬁaammtaﬂl‘lmagﬂ
vilameialdinelngqaunie siliiinnsauanin Favilv

gy SlsawdSen

dwluszoznadeuily f1 pH fAuuandisedng
fifudiymeada (519 4) esnnusiazgnslailatiy
wieuiy Tavddulumstuiinanmsguuuvanysal we
w§nnstulesniuazdiulaing pH lifianuuanang
yeadd (e 8) esmniviunmniaudaiudisn
snmsiiuleaniy vhlilemniuusazgnsiigungiiianas
Fuiilvien pH luusiazgnslifiruuandnaiy Fwaenndes
fu Taylor (2017) #ldAnwniniemslddlvlumei
Hulorn3y Bonnszuaumsiiin “overrun” Fsasiidadau
Faus 0-60 % vouifsloaniu ermmdufudsudnlunisvin
Tsamivesloandsviiaiiuandetueenty uazenaiady
iniemiuds

wironinileandaleisnillé s gas ludfugnw
Wunan 29 Tu wuin leandulefisaudasans da1 pH
Ausnsfuegnaiifoddiymaatia (5197 5) Tavngns
fifn pH IndiAsstunszuunandadeniu laeen pH ves

Science and Technology Research Journal Nakhon Ratchasima Rajabhat University Vol.2 No.1 (Jenuary - June 201 7 33



Wl [+ . . . _— ol ll“
uiazanstw A ARAANANTDY AMSEIEAINIINTINT
Saganasiiuine iWuninilaaniuluusiianud

' e o € a W ovw ol % Y 3 €
Joiligdunidinigladiag Faapananiny HUNIHY

wsLoAuNIA wariiden Smuntuun (2560n) GLINTRER

: [} o ' " o af o P e .
A3l 4 wanse SR MTUNSAAIHTINAIN gadloaniulaidailiusuun:

| A ¢ o oA 5 ” v
nsuidanuiadunianaouanuzelianavenily
amslihnida diafudauiiaenduaiivaaams dud

Aaviraura el wazduEINIa3YveIauNSd

AANAIAY

o

synanauantaaniulufiia

sepzinanlunisunluiisn

gns
0 wu. ™ 3 . ™ 5 Y. routu waaty ™
amsnyii 100% 6.36 + 0.01 518+ 038 498+033b 481+£020Db 4.75 + 0.27
ansnedi 75% uu 25% 6.26 + 0.16 498 +001 668+006a 4.56+0092 4.59 +0.10
amsnedi 50% uu 50% 6.27 + 0.04 488 +002 455+013a 4.50+005a 4.51 + 0.20
ansneii 25% uu 75% 6.47 + 0.15 517+021 479+010ab 4.67+010ab  4.64 £0.09
631+004  694+015 467+012a 478+008Db 4.78 + 0.10

amsuu 100%

L 4 ) ar I‘.; 1 al 1 a’ o s o a
wanewg : fasnusiisnetumuuady fanuuandatueehsiidedAgmeaia (P < 0.05)

~genefe lianuwanana1sada (P > 0.05)

aseR 5 waneiinanudunsadnisssznaniiuinesng q vedleaniulafidniiliviinmunyiiuanat

g3 19y 8 u 15 22 Yu 29 Wy
qm‘sns‘?} 100% 483+0.12b 476 +010b 475+011b 456x021b 450+ 0.22b
Qm‘snzﬁ 75% uu 25% 455+0.12b 431+009a 426+010a 430x004a 426=000a
qminsﬁ 50% uy 50% 4.44 + 0.07 a 436+0113a 436+008a 432+002a 424:006a
Qmiﬂzﬁ 25% uu 75% 448 +0.23a 439+010a 439+0.10a 433 +0.062 432=006ab
gmsun 100% 459 £ 0.08 a 464 +002b 466+004b 452+006b 430+0.17ab

vanewg - Sadnyssnumuuns danuuwanssiusesiibdAggnieada (P<0.05)

3) msaeTsiauAmslnTuIng

nnsAnwianAInIslaguInisvedlaanis
Tewidae 5 ans wuliUsnueuduvesgasun 100%
afifmnningasiiidiunauosngd #rUsnauniy
s naee s (Masi 6) sssnuaiiviina
ypsiudruysenau Tsitlilaanugasithuniudounea
fanuiugsningnsned Gdenndasiunanisdinuives
Fumuiiey wiAumed uagilten Saunuuu (25609) fivui
dhug (Miltk) 1Duemmsvas Mitdausznaundniui
Sussnuannin 85% Tapiduiananslilusiy Tufu
nsrateey iinanvugidudiladu (Emulsion) vin
Oil-In-Water Emulsion uazasanaaiiunansAny1ves
o3 1eBuuuy (2559) wun asfusenauvened Usenay
oAy 50-54 % lavdadiuvesesAussnavlungd

usgiutiadmanausenis wu aeius 21 anmundoy
Tumaadgidvle TnewuinSnaeiwswdaeandoany
U’%mmmm‘ﬁu1mawm'wzjmm:ﬁ 100 % fiAUSunauva e
wnfian wasiiianailofd1unanosuinniy
FaaaaadasivarUSualety waraslulawsa My
DIRUSENOUNANUDINEH Lantdns 147l 6

dulSinalusiu wazidassiusinanniu dled
s sunluwsiavgaadiasnniy (r91eit 6) o
Tuuniivdanaluseiu WaEWIsIMLINNTINET Jeannndas
AUHANIIANYIYDY Ty wiaduwed way 158"
FAuuuY (25609) MU @Ry (Casein) iuwaalwlusev
(Phosphoprotein) fiwy 80 % waslusiuamualutiu
Wulusinitil nsmesiily (Amino Acid) ¥ Husiasnane
ATUAI

34 ammsivmemanisazmalulail sineidosieiguassivdu U7 20U 1 wase - dquisy 2560)



o ' \ - |
A15199 6 meﬂmmmﬂn*uu'mwuaaLamn'%ulmﬁﬁmﬁl

YUINMUNERLANAI9Y

gns ARy VDI TUsdu Ty W arslulamsn*
amﬂzﬁ 100% 59.79+0.24 3 40.21+036 d  3.10+0.14 a 4.40+030a 0.83+0.04 a 31.88
Qnsﬂ:ﬂ‘r 75% uu 25%  63.77+0.42 b 36.23+0.42 ¢ 3.28+0.23 ab 3274046 b 0.94+0.09 a 28.74
Qmiﬂt‘ﬁ 50% wa 50%  65.64+0.37 ¢ 34374037 b 3.5940.13 bc 3.13+0.60 b  0.89+0.04 a 26.75
guansii 25% W 75% 6608028 ¢ 33924028b  392:0.1d ¢ 2884060 b 09010023 2622
grauy 100% 68.51+0.07d 31.49+0.07 a 437+0.19d 1.70+£0.19 ¢ 1.13+0.13 b 24.29

WHBINA : MEANYIIAINUALLLIRS dinuuanaeduatuiitodfmeeadin (P<0.05)

* a \ - s Pt & Y] v o as 13
L HRERE mﬁlmmm‘smmm Yanaanslulanse (9) = dwdnurs - (Usau + Todiu + 167)

2.2 HANTAATIZANINBAW
1) HANIATIEN % Overrun
nnmsfnwmuintleansuleisngnsun 100 %
25l % overrun gafian fie 85.07 % Fauanssnngns
ffngidudusenavethailioddaynieadd (ansei 7)
wariunliasauiiofidnduvesnsiivingeiu Ssaonndos
funamsiessiauamilaruins (M 6) fiwui

loAnTugasun 100 % ﬁmmm*f‘f{uqa%m Ao 68.51 %
Vsinmuamutulyleaniuezdiesinaruannsalunisnsey
Nefveseynataziasulfiianisguenialiniglu
Tassasrseslonniu daulonnugraiiiingfioriamiui
founiwarivunuvewdsiinannin Tneanizluiy
Joiliormeaunsnidlludeloansulsioondt Yerss
ANV (2553)

A5197 7 WaRIAT % Overrun YaslaAnsuloisanlausununyAunnanaiu

gns %

QOverrun

gmanzi 100 %

anInedi 75 % U 25 %
ansnzi 50 % wu 50 %
ansnzi 25 % un 75 %

gnsuu 100 %

5718 + 834 b
6136 + 1623 b
63.04 + 1468 b
64.84 + 546 b

8507 +433a

e : fonwsiisnsiunisunga fimuuaneieiuegiidedAgnvaia (P<0.05)

2) naiishognmeansnazaiy (First Dripping

Time)
PnmTiaginaiileaniniuiinisazaie
NEALSN wuiﬂlaﬂn%'uqmﬁﬁuu 100% 3wiin1sazansves
wamwn‘luna1‘1’7‘1L§'}n1’ﬁlaﬂn%uqmﬁﬁnzﬁt,ﬂ?muﬂwnau
Tneiavesnisazareagiiwualtufinniuniudad i
RN (19199t 8) Inglarin3ugmsnzii 100% Qeiinsasane
Hindgnsdu q egredidudrdigmeatia (P<0.05) wawile
fmsanfiergmsifiusnesne 4 wuh dleagmaiiuing
Emmu%u1@?1n“s’msﬁﬂﬁasamﬁueﬂiﬁumué’mﬁwnam

[
o o

Fihilesnleaniugaitiingivziiennidusuarivii
lasiufiunniwinliianiaunsninldvosnit uasiiausain
wilanelussuinevendslinnningesiitimuidugs T
iinarumiaviiliinsazanslddiniy Ssaenndasiue %
overrun wazapAA&eaTy Ueisss AnTiwaLN (2553) fiwy
'J"lt.ﬁalaﬂn“%uﬁﬂ%mmmm%uzy omaignviouliuas
naneniuiudssswinanssuiunisuands dedudauoine
iiftgamgiiganingadenudedaamsazansldi§indngnsii
finuituties
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MTN'VJI B wamdn e anmatssnnen ast Dipping

lime)

qm‘lmnm aiMeaInazatn (Uni)
St 1 Auil 8 Aufh 15 Suit 22 uil 29
ges 1 neW 100 & 0211+ RB2a 342+ 565a 3809 +597a 3319+205a 4503 +874 4
Qma 2 el 75 06wy 25 o 57 4 502 2721 4000b 2755+339b 2870+ 354ab 3406 + 982
Qms 3 Nevi 50 % wa 50 % 022 40023b 23254 458b 2613+090b 2758 +364h 2401+ 147
ams 4 Ned 25 9% wu 75 0% 2856 4 431 b 2383+ 488b 2594+ 121b 2561 +204bc 2320+ 283 ¢
ams 5wy 100 9% 2300 4 9660 2077 +573b 2585+ 735b 2285+543c 2083 +696

WA - S aanwsTie iun R drnauenaeiuetaiiisddgmiaang (P<0.05)

2.3 NBMSWATIENORS NS5 ERTIATEA D
Wsluledn
nsdesesinudeiusiulednluleaniuloiiin
¥y 5 amy WoResafinszuNN AR Aonoutiuasnda
Tulomnduluumazans wui msindaseaveaioliuaneng
Auvieadi (P > 0.05) (A15791 9) HumuALIINGEUIUNTS
mfa‘m’hﬁmawiem'i7653%94@'@ Ltazl,i"iaﬁmsmﬁmﬂms
winwfinaag 9 'intﬂannsuimnﬁm”nmmml’m
figaongd 18 °C \unan 29 $u wuidwaudalusluledn
Tulemniuusiazansivwaltivanas (m15197 10) Tnendsen
mawteds 154 UBinunswioserueianain nvasns
i dstidioswinnsugiBendsinlivadedunmiuanidy

al - & < . N [
M50 9 uansianwluslulefinis Lactobacillus spp. (log CFU/ua.) nanouthuuaswisily

waziliiwadudiugnyane

Narvhus (1999) wu31 {i'lmwaumﬁ"

Wwanal 0.7 -0.8 log CFU/N3UsIaENd SEWINnIzuIunTs
WG way mmuma;ﬂs'u aFRnLiuultuana s 99740
musnmum‘uu (A 2) 81

2l 1
Uk

nszuunstulaandy nisuruis 31w
wnsndeglulasaainve

] 54 3 ool 3
N i
MBh ||)-.f3\u-1-.-l' WU

fanaanas wasgnalsiau laanduledsanyidae s

Wweluslulefnuinnin 106 CFU/g RRWLR
Tuimdimdivselovinaguny A A
ASTNTNAWBITNAY (RUUA 346) WA 2555 (5o sl

aunsdinsluladnluamns)

"
ans naullu ™ ety

ams 1 ned 100 % 9.88 + 0.06 968 ¢ 0.35
ans 2 neil 75 % w25 % 9.43 1+ 0.08 937 + 0.80
ams 3 nEd 50 % w50 % 973 + Q.76 969 ¢ (.83
ams 4 neil 25 % i 75 % 932 4 0.64 9.07 + 0.46
ams 5 ]00 % 930 1+ 0.56 918 + 0.57
g ¢ woihilnuusnsiimisadi (9>0.05)

36 vasTeinrmansusemelulsd i inedus aguassedn T 2 el 1

amian - dpunow 2560)



o = M. 5 o &
a5 10 wansUiunadusiulednidie Lactobacil

o - | ) ;
lus spp. (log CFU/uA.) Maansifiuinwieia 9

o

1]

gne 19y 8 1 15 M 22 U 29 U
gns 1 nz¥i 100 9% ™ 8.66 + 0.32 8.32 + 2.86 6.55+ 053  678+025  7.10+023
ans 2 neW 75 % wu 25 % ™ 10.13 + 2.06 9.50 + 1.48 8.23 + 0.65 7.77 + 0.32 7.24 + 0.30
ans 3 Nzl 50 % w50 % 978 £082a 930+088a 820+0.15ab 7.82+1.18ab 7.10+0.15b
gns @ Nzt 25 % W 75 % 922+£068a 844+051a 877+020a 824+074a 692+006b
ams 5 ux 100 % 873+02¢ab 886+036a 750+057c 7.85+0.18bc 7.44 +020¢

RUNBAR © AIONWINANSTUANLL DY i]mmu,mnﬁmﬁuat‘haﬁﬁ’uﬁwﬁ’mmaaﬁﬁ (P<0.05)

™ nangfeludiauumnaaeada (P>0.05)

10 |
9 .
8 -
7 .
T 6 T
5 s —
(N
U 4 |
on
c 3 -
2 (E—
1 S
0 - a o
B.Hfﬂ:‘ﬂ 100 % ﬁ.ﬂm:'ﬂ T5%Uu25% ﬂ.ﬂiﬂ:ﬁso'f-uuso.f- !nnm?S % NTN 25 % l‘ﬂﬂu-l 100 %
| W rieudu 9.88 9.43 9.73 9.32 9.3
| wdadu 9.68 9.37 9.69 9.07 9.18
i 1 wansUSinalusiulefnide Lactobacillus spp. (log CFU/ua.) vannsulluuagmdsiiu
ssespers gas 1 nZF 100 % el g 2 N2 75 % U 25 %
4 are3nzRs0% uNS0% aRr4nzi 25 %uNT5%
12
10—
\\
G e e, e - .
8 ' R == ——
‘E ........ TP LA ey :
L6
(W]
on
o
4
2
0
‘5 84u 159u 29 299u
o 3 e
ILIATINTTNUINYN

<l & w '
2 2 u,amu%mmiuﬂu‘laﬁm%ﬁ Lactobacillus spp. (log CFU/@.) MadNsnusnyInie 4
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2.4 NaMSIA IS sEA WML

INNIINAADUN AN A MAUNAMLTE 9-Point
Hedonic Scale se@upziun 1-9 (1 winiis liwetanniige
way 0 wuofwevanniian) Tineasudn $wau 30 Ay
Teelduuummanuaureulududnwulsing & ndu
389 warpuYeUlauTIN WU Greaeudulirzuuun
voudluimuunnmiamaaid (m1s1afl 11) drundusa
warsavId Aveapuduiinulvuvovloaniuluiiinans
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The Development and Modeling of Environmentally
Housing Estate
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Abstract

This research study the model and environmental impact analysis of housing estate. The research
methodology is that the questionnaires were administered to collect data from the samples were 5 architects
and 250 members in the researched housing estates. The collected data later were analyzed by utilizing the
qualitative and quantitative methods, percentage (%), median (X) and standard deviation (S.D).

The results present that the initiation and modeling of housing estate should develop and model by an
estate developer which has good knowledge and vision about the objective of the eco-friendly housing estate,
planning, planning permission, environmental obligations and public law. The estate developer should conclude
the environmental impact assessment report. The responsible architect must have a good knowledge about
eco-friendly housing estate, problem-solving, planning, environmental impact analysis and modeling of the
eco-friendly housing estate. Moreover, the research presents that residents require living nearby a transportation,
living in an urban area and living in open area which provides a good environment.

Keywords : Modeling of Environmentally Housing Estate
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Changing of some morphological characters due
to the development of Floresorchestia boonyanusithii

nssainys Undle, a53tinT AUy, T8RS YU
UALNTOT YN WM

UNAAED

AnwinsiAsunlasasduguuisUsynsaunisiigiiulaveueniinen Floresorchestia boonyanusithii
Nndeween o.des 2.unssvdin iudedrweiiowdmniuiuluazmansiudn (Trap) Wune 6 s Snwanm
Suansaransusanasadruidiudy 80% Wudethaieua 2 A AusiFioudaau 2559 fufeunaias 2559 111N
TaAugmveue el Tusuiuldaeswes flagellum ‘UD\‘!MU’Jﬂ@;ﬁ 2 WazITUIUNUINUL LagyiNN1S1IaN W dEEdAsY
avldndesyavsseiuuulduasiiretugananm lumsdnyannsafiudetaueniven wee] 30 f Salldwauudos
209 flagellum 11, 12 wae 13 U&as uaznaidly 30 siliisuiuddeswes flagellum 7, 8, 10, 11 wax 12 Udas
ﬁm‘smﬁé’nwmgé’mgwuﬁas"{wuiw dactylus 984 gnathopod 2 fidnwnzUaoiiesmiu attennuated) AUNSLRSLAULR
ywunuarUaes propodus fiaugnanniu
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ABSTRACT

Changing of some morphological characters due to the development of Floresorchestia boonyanusithii
was investigated. Amphipods in littoral zone of Phutsa Reservoir, Muang District, Nakhon Ratchasima Province
were collected twice a month since August to October 2016 by hand collecting and pitfall traps which were
applied for 6 hours per sampling occasion. Samples were immediately preserved in 80% alcohol solution. Length
of second antenna and male propodus was measured. Number of segment of flagellum of second antenna and
number of spine on uropod were counted. The important appendages were illustrated by camera lucida fit on
compound light microscope. Thirty male having 11, 12 and 13 segments of flagellum and 30 female having 7, 8,
10, 11 and 12 segments of flagellum were collected. Examination of morphology of the male showed that
attenuation of gnathopod 2 is increased according to the development.

Keywords: Postembryonic development, Amphipods, Phutsa Reservoir

wangas¥iime) puzinemaniuazmalulad umyingrdesmiguass e 30000

48  asansiiyimemansuazimalulad uwiinerdusrsiguassiedan 0F 2 auuil 1 s - dqus 2560)



u“ﬂﬁ'l )
ronfineatdudaidnwinaiamde (Crustaea)
sufu Amphipoda (Martin and Davis, 2001) fidd
RITLAR (laterally compressed) uﬂmmnmmm
53 damni uite 28 wudms uaswuldialunimea uay
fims'as uwm ‘i'mmmLammwuuaﬂnamm (Schmitz,
1092) wonRweaiin1sUiufluntsassiiavainnane
5 m<ﬁ"sa%'im{]uLmaaﬁmaua'aaaa&'(uma{'i"w Lmvag‘
AILaMm sevieRmi1 Auraundeflsilunsneusuiiy
asame wazuneviinidulsdn (Kaestner, 1970 Schmitz,
1992)
wouRNwenana Floresorchestia Bousfield, 1984
;{“Juuazui‘lwamunﬁwulcﬂ”ﬁ’asswﬁnﬂmuauammﬁqﬁﬁm
nu:lmﬁ’uﬁswmuu,auﬂwamanaﬁv 33 yiavalan
UWSNIE Wmunmmaamuai muu’mvl,al,anuaamn'n
1,800 Lunimua‘ﬁ”mumwm (Lowry and Sprmgthorpe
2016) luuseinalne
ﬁkaamﬂwamaqa‘i 3 wiln lawn Floresorchestia

2015; Wongkamhaeng et al,,
samroiyodensis Azman, Wongkamhaeng &
Dumrongrojwattana 2014, F. buraphana Wongkamhaeng,
Dumrongrojwattana and Pattaratumrong, 2016 uag
F. Boonyanusithii Wongkamhaeng, Dumrongrojwattana
2014;
2016) wail F. boonyanusithii

and Pattaratumrong, 2016 (Azman et al.,,
Wongkamhaeng et al,,
grwursusn o Sampen Fwiauasdin
nsAnwAuduRuUS B TauIn1sveleuinen
Tugasuniid Talitroidea FinusTHUTYURLELTINERT
mﬁ&aguuunﬁusiwus‘wﬁ%ﬁﬂmnwxLaimﬂmmflumnﬁ
owsluniiutas (Serejo 2004) eutuane ey
uuun ?ﬁaﬁ'lmqj'f-iﬂn’mﬁﬁ'iau'lmh:m‘mﬁaLF'imﬁ'U';ULLUU
m‘m‘%:g‘uaaé’m'inejuﬁ $rsndenisAnenid ssuieaiu

6= 3o i =
Ps e .
! )
/ [
o - -
) m
L] 4 i f
5] ) - \
-/ T [
s L /
e N
)
3 ‘dy) |
[~ |
PRt !
b s 4 Ay
AN )
R e L
! ir s
e ot
5 Fci\) i 23
B %
)

o - o : ST}
A 1 qaumpsunediosdiwinuasIvdn FUMLIYDIT N UL INAEY

SUmlum3L'ﬂ"if.mmﬁmﬁ'tm:wmwwuﬁ'ﬂm16114;143 ¥N15
Lﬂimua“m siAsuulag JUTvRdaT o (GREDE

Aiude Gnmwa mausUummeinmwam AN

‘U‘iiWUiUV\BU’lU‘W Lﬁﬂi)U’lﬂﬂJJ’l‘liﬂU'] mamvmu;mauuun

aumm's mauaumaﬂ?ﬂunm1|,|,un°uumlaquam1wam
ar}au i’aumammmmg’twwqnm“hlfmmsﬁnmmmnlu
Wuveaasle (Prato et al,, 2013)
Bnsauiiunniise
fuitAnn
ﬁmﬂmuﬂuwuao'ﬁwmmmz'ummlmy"iuﬁuﬁ
ANAYT 848189 2.UATIIWANT WamndaTaviauassudsn
Uszanm 23 Alawns SRuiivszan 2,000 15 awnsn
uinildUszana 5,000,000 anuadng lealutae
qﬂmwmnml,ﬁuunuaaiaasummn‘swum‘snumaan
uaﬂwum‘ummwanwu'ﬂumm wazINamzABY (d11n
saUsenui 8, 2550) Ummuﬁaumugﬂmw Typha
angustifolia Wity wasiidunghiuusuluvinion
vinafifumesaiufuiufunanssiafivi
nsihuiiagn
\fushodrauauiiwonlugrafivimen awae
9 1199 .UATIALN USnadudunanssafiuh (awidi 1)
vnnfnamiifugugStusiynssnenasauuigniues
Suiliusliimunusiuiay fuidameiiczannsafiuiedng
16 vihmsifudegrsludioudanau 2559 fadounatnu
douaz 2 A% IiuMedeieliowamaminlnefiuuay
wvmnfiranuinadndnilasewsvinalaudugy
qdduindirvenluliviuoy yenanil Smadudnlag
Handoawarainarugeussans 2.5 iwufiunsiiiy
LoanagedAuutusorar 80 ¥n131auART M
9.00-13.00 W. 91NN Aanendiagnarnyianiw
luansaraluuweanaspdAiNTIBYAL 80

¥ i
saafiumeedlugraiuil (@nnwapndu)

Sc [4 nd Tec Ri (4 [ Nakhon R hasima Raj ersi 0.1 (January - June 201 )
d hnology esear h Jouir ol Na ho. atchasima a;abha( Univi .-’5!(}1 Vol.2 N 7 49
ience a echnolog



50 swsmrsTdvinemansuszalulad wnindvseiguassn

nsAndnssdng asnaiuteyndl
AAAY

AananiouRwaaiiiinoauana eiueeie
DNt o noudasung flagellum wazfaueniouinen
At mauudoemes fageltum wiiul st 9 i
dnvediug nunedaiaaieeieg  Teoduduainnmie
wouinan eluniweduAgviivoatudladuiunsiing

ARTEANY sanudtanulasaai A iufannsEan

Lpimeiee

Anvenazy Pagebar
2 reem D mecn 1

At 2 dnwausinlureauwnuuaSaneniinen (Barmard and

Karaman, 1991)

NaN1T IV

nswasuwUassnusdoignilumag

\iufegauaiwen F. boonyanusithii InAKlA
28 f laemethaweuinoniliumetaldfisnnuldes
flagellum veawwangil 2 wintu 11, 12 way 13 Udes
(Wi 4) dactylus ¥84 gnathopod 2 finswasuuas
snunsdugumunssyiulalasUmeveidoaieem
U (attennuated) Fhmﬁum'mmwawmmgjﬁ 2 uay
AMNETIINYLENTIYEY profundus WRsERaaYine (b)
wansliiiiuimuiawasudes propodus fiAnuemiinty
edwsiaiiles AnuEMIRINLIENSIYES profundus LUl

Pilad vinsiud e sdiiuugliveaaanazmg

(lolson) (il 2) saiaiaaamenanas flagellum vag

i .uvwiﬁ 2 @I A IR | srofunduslUnatimuan
' v “ -t -f-'l,’- u‘

() WA eI N3 1|1|;.+.r|mu"ue)<| profunc |ll.‘il’l]f,N"Wlu1W/l 18

(1) (it 3) nasiaararavinolandeaganssmivand
' \ . . ey s Eo

sznouiivie Nikon §u eclipse £200 wiiilulasiinaiaglu

0 . —— .l’ a9, L aw

gawaudlndnt uazdin1i1an A5 anaulanivla

. . 0o el 1w i y
nipagansimiandlznauuuuliuasinanuygmnnm

AW 3 Msiaaamenai profundus ¥4 gnathopod 2
Tuwweg (Lowry and Springthorpe, 2015)

Fhusn () vosuoniwenitiiudes flagellum YBIMIAGN 2
F1 12 war 13 Ydeaiialismetuanniin Pvidiuiuges
propodus finsiAulalumuuueuInAImuLLINg
(nw#l 5) Suauadelunsiazdisus epimera Il uag
epimera Il fuwaltiu Wadu 1 - 2 veq Wowauiinen
wigwulnnnsresiiivdes Ragellum *uamufmﬁjﬁ 2
T 11 Udeadu 13 Ydes uarhinumsiwdeundaswes
INURULUY uropod | uropod I, uropod Il Tuweufwen
ﬁagjuim:tuzrmm‘%mﬁ'u (AN3799 1)

1 04 2 00t 1 uinsray - e 2560)



- l.‘";ﬁ%’_

;l-:—: P

= \ W
- i |
F . * Sy
“- I ( ~ »k,;_,»-._a-f‘
S }
~ . y —
& /!
» <
v i §
i >/ n g
1] U A

vea o [ o Velet o v s
AN 4 Anntenna 2 TRANARTILIUILUGDY flagellum AWM 5 Gnathopod 2 waaw#enAaTuIulan flagel

.;_'L-‘ir"'a
11 (n) 12 () wag 13 Ydas (A) auaisiu 11 Ydod (n) wae 12 Uaea (v) mmaiey
FI']‘E'I\‘WI 1 ""’%QﬁULLﬁ“‘Ei'JL!L'UEJGLUUJJWW‘EG’]H‘IIBQEW‘I:}NUVIHGLﬂﬁ\i]’lﬂLtE]lJWWOﬂLWﬂQﬁﬁii'\U?u Jaau ﬂaqeuu"‘ A9y I-“-".-h‘:f

linadu fesuuivesouiineniidnei flagellum VBIMWIAAT 2 fdwauudsamuiiszyld

d ;.

anweuz $1uauUies flagellum vaamuIngH 2
11 (14) 12 (6) 13(8
ALEIMLIAGT 2 2264+ 19.7 259.5 + 14.4 2736 + 12.1
AL 2 394+ 74 48.3 + 3.7 18.6 £ 6.5
A8 b 54.4 + 9.1 692+ 7.3 35+ 126
ansN@uves a/b 278 + 4.1 298 + 438 329 =85
1w slit v epimera |l 216+ 14 222+ 26 236 £ 2.7
(20 - 24) (20 - 27) (21 - 28)
17U slit uu epimera Il 18.1 + 3.2 173+ 12 194 + 23
(15 - 28) (16 - 19) 16 - 22)
F1wIumunsuY uropod 1 25.6 = 2.5 258 £ 32 265+ 20
drurumunuuu uropod 2 234+ 27 232+18 236 1 L6

science and Technology Research Journal Nakion Ratchasima Rajabhat University Vol.2 No.1 (January - June 2017)

51



52

nswasuiUasinuuzdngiluweie
Wusatnauasiwenmalold 30 @ Aitid i

flagellum ?rmuu'mrj'i?i 7.8, 10, 11 way 12 Udna Anadn

vaadnueeg wanaalinlhwimmadoaiumagion

mwmmmwwum@ﬁ 2 Wutustnsdaiiled s1ouadelu

udazAna epimera |l i lihnddu 1 - 2 409 e
Wi il nazeEringdel flagellum saimuan
mff 2§ 7 daeathy 12 Udesdmdnuaielundazdng
9949 epimera [l fiwnltndiaiiu 1 daa Tunawigdedu

"o
ar #

Vo A e o I [ a »
au (’l']MJHFI"\]'I'H'ﬂli‘m(ﬁ]'ilél3LWﬂLfl!El]fﬂ'llﬂ&lLﬂfJ]ll‘llL‘.’I‘?iE:!ll’lfl

o ' - ' ol ) oA o n weler o > . ! 2
A5 2 ARALLAYAIITENUMSEIUTDIANYAENAINARINLENAWALKAK NI IUIUUADI flagellum A1y

o SO s - el eg ol ted oo v B {i’_“ |
AAANTAY ApduaumvasnauNwaANANY 1M llagellum YDINUIAAY 2 HIIWIUUADIN wisEyld

Anwn SuuUAD Ragellum vommunagi 2
7(3) 8(5) 10 (7) 11(12) 12 (3)

mmmmum@ﬁ 2 1173+ 88 1336+46 1927 +178  2168+85 2387+ 6.0
- 721 slit uu epimera |l 200+ 1.7 176 + 1.1 234+28 221+ 1.9 2234 1.2

(20 - 24) (20 - 27) (21 - 28)

U2 slit uu epimera Il 17.0 £ 1.0 15.4 + 3.4 18.1+ 2.0 174+ 1.8 18.0 £ 0.0
(15 - 28) (16 - 19) (16 - 22)

UIUNLINUL uropod 1 25.0 + 4.0 224+ 34 263 + 2.1 263+ 2.0 267 +2.3
FTUUVLINUY uropod 2 193+ 0.6 214 + 1.5 204 + 23 238+ 3.0 22.0 £ 36

afUsIEHaN1SANYN

deRarsundeyaniuenvuing s 2 vaaweg
WuUIheNTNen F. boonyanusithii 1in15193gAULR
swiailonszinduduiuielnoauenvemuinaes
Fgagailefiduaudes flagellum vamuingil 2 iy
13 Udes Fudusuruddas flagellum ﬁgnuswwé’nwmz
Tudareunddlaglifinnsszyfiauduusvessuy
Ua&ps flagellum (Wongkamhaeng et al., 2016) uazlums
Anwnil wuimedioiiiiduauydos flagellum vaavuiagi 2
12 Udos Gannniritiisisanld 11 udes mamuanssiions
Feulpalufsmmuiuudsvainisiisdauudedluszos
juvenile wpsuBLinonviaieITy Furuitusinglu
Hyalella plecacuta ﬁgnwm"]mﬁaanmml.wiazﬂ%u'waa
wosiimwasan g yiulnnseey juvenile sgildiuau
Udfea flagellum isGundaar 1 U&as usunsianduiisiuo
Udpaviidsuazunsdianaiisnauldeniiniuiy 2 Udes
WEI9INN1SABNASIVATR 2 (Garcia-Schroeder and
Araujo, 2009) TunisAnwguuuunsisdiuauydeses
WA 2 yosvlianisoslidusunue weniineayiia
duluanafoduliild wu lunsaenasu 2 adwsnues
H. asteca Ll auddeniniy (Geisler, 1944)

dnwardidgusenisnilavarusuiwanana

Floresorchestia A ASVEIHVUIAUSIULLE 1A U
Y99UdBs merus carpus Wz propodus U8t gnathopod
Tuwaguazves gnathopod 2 luwadedwansdnwnil
Ilassadeuinniinuniuswifevuiidndu e iis oy
Udas flagellum 11 Uday dwiuma gnathopod 2
dnwagitiinisasuulasegnenad asdudnwued ALY
flduonimagoananimadiouasuasiinaaisly Mosves
nanvisatailinsAneiiliawsaivinesswenines
Tusee juvenile Salimmumidainnisdsunlaswossensd
iflwrrdluanuaiiodiedudawividla adislsfins
laddnuugnsveisrauinuyua s uihsranldes
merus carpus Wag propodus 194 gnathopod 2 °{!tm:|:qdae
A SIvaNsURBULATUB3 gnathopod 2 Luwagiiniy
dausiiu juvenile smitusIngly Platochestia platensis
(Morino, 1981) fiUssiuiinaulaindnumy nsvengwna
vasUdounsanily enathopod 1 touwaisUs 1A
seuy juvenile dovdalidlodnuariiiudnuasiivsng

pensimanlu gnathopod 1 Tusrdulova e

15m539e Inemansuazmalulad unIverdvseinuassivd U3 2 aud 1 s - dguou 2560)



AAMIWULU ephimera I wag ephimera IIhithudnwoe: Morino, H (1981) Studiec

e

at) & §
WWITOIDUNWORANG Floresorchestio umnaslying
¥ !

{llill\‘t“- SRk e LR :'
uvenile v :{w‘qmhua‘;mnm;mlm ""amh"""ﬂmm‘-‘;::h:: Ly

Tm othalsim Iy MIWUARH uWAIUR suss e RS acellum
» . LN B U L= T TR ' - '..
e 7 VA IMISuAuTvE WIaRee19Usnad e Laboratory, 26, 1-13
- - = o ), | ]
P2INANVISTLEMINRIMAAdNLI o TeuTswaunei

4

mswuivtsI vadalunamsfinwitioaunaninss

admFLTD RO R AU TUsEDE S U LN LS ey

a4 = o - -
PN DIRSTULAULE J
wntudias iR lmuInTy T m—

Crustacea) in Japan-iV. The

hestia

Prato, E., Parlapiano, |.. & Biandali

clery

elnnrner

ptatensis Kre

Sublethal effects of copper an =

P -
-ond

Chemosphere, 2% 1015-1022

1 =3
LDNANSDNNDY
ArunvaUseniud 8. (2550). Tasenstnifiutiududstl
WATT SEEIN 3. NSUVAUTEMIU NSENTINISNEAT

invertebrates. Mew York )

[44]

P -

-

L

s

traits of the amphipod Garnmarus aequi

+

yer

orme |

on the Talitriclae (Arnph r‘f)rja_

~f

Publications of the Seto Marine Biological

Schmitz, EH. (1992). Amphipoda. pp 443-528. In:

Harrison F.W., (Ed), Microscapic anatomy of

wavavinsal. SuAullo 12 wgadnieu 2559, 9an:  Serejo, C.S. (2006). Cladistic revision of taltroidear

http:/Awww.rid8.go.th amphipods (Crustacea, G
4zman, B.AR. Wongkamhaeng, K., & Dumrongrojwattana,
P. (2014). Description of Floresorchestia Scripta, 33. 551-586.

2

samroiyodensis, a new species of landhopper Wongkamhaeng K., Dumrongrojw

(Crustacea, Amphipoda, Talitridae) from Thailand. Pattaratumrong, M.S.
Zoosystematics and Evolution, 90, 7-19.

Barmard. J.L. & Karaman, G.S. (1991). The families and
senera of marine gammaridean Amphipoda
{except marine gammaroids). Part 2. Recordes
of the Australian Museum, Supplement,

13, 419-866.

Garciz-Schroeder, D.L. & Araujo, P.B. (2009).
Post-marsupial development of Hyalella
pleoacuta (Crustacea: Amphipoda): stages 1-4.
Zoologia, 26, 391-406.

Giesler,S.5.). (1944). Studies on the postembryonic
development. Cathaolic University of America.

Faestner, A (1970). Invertebrate Zoology
(Volume II). New York: Wiley (Interscience)

Lowry, J.K. & Springthorpe, R.T. (2015). The tropical
talitrid eenus Floresorchestia (Crustacea,
Amphipod, Talitridae). Zootaxa. 3935, 1-68

Martin, JW & Davis, G.F. (2001). An updated
classification of the recent crustacea.

Los Angeles, California: Natural History Museum

of the Los Angeles County,.

Scence and Technology Aesearn

ro

.

o

attana

o

of Floresorchestia (Crustacea. A

g .. o

OGS, Wl

s B fm e

Talitridae) in Thailand. ZooKeys, =33 3!

a proposal for a new classification. Zoologica

Journal Nakhon Rotchasima Ragabhat Unaversity Vol 2 No 1 Uanuary - June 2017)

53



Effect of Low Cost Organic Compost on Growth
of Water Spinach
(Ipomoea aquatica Forsk)

Duangkamon Tongtawon', Nisachol Komkaew/,
Yupa Pootaeng-on', Monnat Yamying',

Chanika Chanthasa', Saowapar Khianngam,
Mana Kanjanamaneesathian’

and Pantipa Na Chiangmai'*

Abstract

The aim of this study was to evaluate the effect of types and concentrations of organic compost formulas
amended in soil on some growth characteristics of water spinach (Ipomoea aquatic Forsk) has been grown in that
soil. The nine treatments were studied including nil control and eight treatments of applied low cost organic
compost included as Formula 1, Formula 2, Formula 3, and Formula 4 in two rations in pots at 1:120 and 1:12
w/w between organic compost and soil. The result showed that soil containing organic compost of Formula 1,
Formula 2 and Formula 4 either at rations at 1:120 w/w or 1:12 w/w (organic compost : soil) provided significant
differences in increasing in all characteristics included at fresh weight, dry weight and root score compared with
nil control. Higher values in these parameters (fresh and dry weight and root score) were observed on water
spinach has been planted in soil received supplementing organic compost in higher ratio (at 1:12 w/w ratio of
organic compost and soil) more than supplementing organic compost in lower ratio (at 1:120 w/w ratio of
organic compost and soil).
Keywords: Low cost compost, Bamboo Soil, Rice Straw, Organic Fertilizer, Water Spinach

Introduction

The problem of nutrient depletion in the soil et al,, 2014). The level of benefits or the values of the

which has been cultivated continuously and resulted ~ nutrients in composts were consistent with both raw

to the decreasing of crop yield productive was
reported in many areas around the world (Oteng and
Sant” Anna, 1999; Mghase et al., 2011). Soil-improving
by organic compost supplementation is one way has
been solved this problem in that cultivating area
because it can be improved both physical and

chemical of soil properties (Adeoye et al., 2005; Ojobor

material and the process for composing (Hue and Liu,
1995; Irshad et al,, 2013; Louisa and Taguiling, 2013).
Furthermore, the low-cost production of organic
compost is major one consideration for the farmers
because high physical of soil improvement from
applying high fertility of oreanic fertilizer do not always

return into high profit or income to own or farmers

'Faculty of Animal Sciences and Agricultural Technology, Silpakorn University, Phetchaburi IT Campus,Cha-Am, Phetchaburi,

76120, Thailand.
* Corresponding author: mchiangmai@email.com
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(FAO, 1995). The aim of this study was to evaluate effect
of added and no adding organic compost from different
formulas on water spinach growth which has a short
growth period, high biomass yield and popular in
consumption in tropical regions (Luyen and Preston,

2004).

Material and Methods

Organic compost

Four formulas of organic compost were produced
within 63 days at Faculty of Animal Sciences and
Agricultural Technology, Silpakorn University in
Phetchaburi Province (12° 65'N and 99° 86'E, at 58.9
meters above means sea level) in 2015, Two formulas
(low cost formula) produced from rice straw, fresh plant

debris, cow manure and bamboo soil (3: 1: 0.25: 0.75

v/v) were compared in the study. The following main
material are on every day watering (Formula 1) and one
time per three days watering (Formula 2) and two
other recommended formulas by agricultural involving
organization (Formula 3; rice straw: cow manure: urea
(5: 1: 0.01 w/w) and % of microorganism produce 1
package (developed by Land Development Department,
Thailand, and Formula 4; rice straw: cow manure
(4: 1 v/v) which it received every day watering). The
chemical components of some raw material for
organic compost production in formulas were present-
ed in Table 1. Both physical (electrical conductivity and
pH) and chemical (organic carbon, oreganic matter,
nitrogen percentage and potassium percentage)
properties in all formulas were presented in Table 2
(Komkaew et al., 2016).

Table 1 The chemical components of some raw material for organic compost production.

Raw materials’ Rice straw Cow manure Fresh plant debris Bamboo soil
Moisture (%) 9.36 21.56 84.90 19.21
Total nitrogen (%) 0.54 0.38 0.26 0.37
Total organic carbon (%) 36.81 14.68 32.72 5.49
Total organic matter (%) 89.05 38.72 87.79 22.42
Total phosphorus (%) 0.15 0.11 0.03 0.13
Total potassium (%) 0.15 0.11 0.03 0.13
pH 6.44 9.32 10.08 8.10
Electrical conductivity (ds/m) 3.42 0.24 4.00 3.46

‘Formula 1: rice straw, fresh plant debris, cow manure and bamboo soil (3: 1: 0.25: 0.75 v/v) which every day

watering.

Formula 2: rice straw, fresh plant debris, cow manure and bamboo soil (3: 1: 0.25: 0.75 v/v) which one time per

three days watering.

Formula 3: rice straw: cow manure: urea (5: 1: 0.01 w/w) and ¥ of microorganism produce 1package.

Formula 4: rice straw: cow manure (4: 1 v/v) which it received every day watering,

Planting, organic compost application and

determination

Five seeds of water spinach (Ipomoea aquatica
Forsk) were sowing into each plastic plot (size: 26 cm
in height and 35 &m in diameter) which filled with soil
about 80 percent of fill capacity. The nine treatments

were studied including nil control and eight treatments

Science and Technology Research Journal

of applied organic compost Formula 1, Formula 2,
Formula 3, and Formula 4 in soil at two rations between
organic compost and soil at 1:120 w/w (about two ton/
rai) and at 1:12 w/w (about twenty ton/rai). The pots
contained growing water spinach received watering
every day in the evening, Plants have been harvested
at 27 days after seeding. The data were collected on

Nakhon Ratchasima Rajabhat University Vol.2 No.1 (January - June 2017) 55



three characteristics included as fresh weight, dry weight
and root score (root score; 1= very low root density,
2 = low root density, 3 = moderate root density,
a4 = high root density, 5 = very high root density). All
plants in each pot were determined and then they had

been averaged before the analysis.

Statistical analysis

An experiment was conducted in Completely
Randomized Design (CRD) for four replications. Data
were analysed using analysis of variance and means of
treatments were compared by using the Duncan’s
Multiple Range Test (DMRT) at 0.05 probability level

Table 2 Physical and chemical properties of organic compost formulas at 63 days after production.

Organic EE Organic Organic

compost  (dSm™) pH carbon matter %N %P %K
formulas' (g/kg) (g/kg)
Formulal  093+0.04°  818+0.03" 102.48+18.03° 176.69+10.46° 0.03+0.01° 0.15+0.05 0.35£0.05°
Formula2  1.64:048°  803x0.02° 99.91+1355 17225+7.86° 0.03+0.02° 0.14x0.00 0.63+0.01°
Formula3  0.4820.46  831+037" 318.19+33.30° 548.19+19.31° 1.63+0.05° 0.18+0.02 1.34+0.07°
Formula 4 0.17+0.01°  893+0.01° 145.80+10.53° 251.37+6.10° 0.1120.01° 0.17+0.04 1.27+0.04°
P-value 0.0032 0.0017 0.0032 0.0017 <0.0001  0.5134  <0.0001
CV (%) 42.16 2.24 42.16 2.24 6.04 20.36 5.48

'Formula 1: rice straw, fresh plant debris, cow manure and bamboo soil (3: 1: 0.25: 0.75 v/v) which every day

watering.

Formula 2: rice straw, fresh plant debris, cow manure and bamboo soil (3: 1: 0.25: 0.75 v/v) which one time per

three days watering.

Formula 3: rice straw: cow manure: urea (5: 1: 0.01 w/w) and ¥z of microorganism produce 1 package.

Formula 4: rice straw: cow manure (4: 1 v/v) which it received every day watering.

? EC = Electrical conductivity, N = nitrogen, P = phosphorus, K = potassium

Results
The results showed that there were statistical
significant differences in all characteristics including fresh

weight, dry weight and root score in water spinach

between it received different treatments containing -

different either types of organic compost formulas or
concentration that it amended in soil (Table 3). The
water spinach which received organic compost in
Formulal showed higher fresh weight more than nil
control on both concentrations (1:12 and 1:120 w/w
rations between organic compost and soil at 3.89 and

3.46 g/plant, respectively) of application. However,

water spinach has been supplemented with organic
compost from Formula 2 (3.44 g/plant) and Formula @
(6.93 ¢/plant) showed higher in fresh weight than that
nil control (2.16 g/plant) only at 1:12 w/w ration between
organic compost and soil (Table 3). For dry weight and

root score of water spinach have been grown in

treatments that soil contained all organic compost
formulas; not included Formula 3, showed higher value
more than nil control especially at 1:12 w/w ratio

between organic compost and soil (Table 3).
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‘Formula 1: rice straw, fresh plant debris, cow manure and bamboo soil (3: 1: 0.25 0.75 w/ ¢} which every day

watering.

Formula 2: rice straw, fresh plant debris, cow manure and bamboo soil (3: 1: 0.25: 0.75 v/v)

which one time per three days watering.

Formula 3: rice straw: cow manure: urea (5: 1: 0.01 w/w) and % of microorganism produce |

packase.

Formula 4: rice straw: cow manure (4: 1 v/v) which it received every day watering

“Retio as oreanic compost : soil (w/w)

Discussions

All characteristics of water spinach included fresh
weight, dry weight and root score were found higher on
applying oreanic compost than nil control (excepted at
Formula 3) (Table %). Both physical and chemical
properties of oreanic compost formulas (Table 2) should
be considered that it may be affected for increasing in
those characteristics. The result showed that all of the
parameters (except on phosphorus percentage) both
physical [electrical conductivity (FC) and pH| and
chemical (oreanic carbon, oreanic matter, nittogen pet
centage and potassium percentages) properties were
hiehly sienificant difference. The EC was higher on
Formula 1 and 2 (0.94 and 1.64 dS/m, respectively)
compared with Formula 3 and 4 (0.8 and 0.16 d5/m)
which these values did not excess than the citical

limit of 4.0 dS/m (Sarwar et al., 2008). The £C is a

Science and Technotogy Hese

physical property of or¢amic compaost that inchicates,
indirectly of soluble salts content and directly of
salinity content depended on organic ratenal (Sanvar
et al, 2008). For Formula | and 2, all physical and
chemical propertios (excepted ECHwere sirmilar values,
thus, once per three days for watenng coulid be
processed not different effect from every day for wa
tering for oranic compost production. Thus, theoe
properties of organic compaost applied in soil may be
factor for increasing on characteristics of wate pinach
included fresh weight, dry weleht and root score
Allraw matenals included rce straw, cow manure,
fresh plant debny and bambaoo soil had o similar
percentave of nitrogen (Table 1), and these materials
were found in the component far producing oreanic
compost in tormatas. The percent of nitrogen and

potassium were higher on Formula 3 compared with
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othet formulas. The reaalt rehit he the offoct of
supplementing on aea (about A6 peeent of nilreoen
i a while coystatline salidd) and rmicroe teAtNSI parcicduece
packaee as only matenals were added in Forrmola 5,
which effective micros steanisim () it can be rewsed
orgame waste and increased nutrients in the compost
(Cheletz et al, 1998; Pan of al L2012 Jusoh et al, 20173)
Howewver, the characteristics inwaler spinach was arown
i soil received oreanic compost from Formula 3 showed
lower values may was affected by higher dose of
utilization. Formula 3 was only formula has been
supplemented by urea which in the world, urea is
produced in order increasing nitrogen element
(Hozhbryan, 2013). However, root growth was reported
15 reduce from both higher and lower nitrogen levels
application in plant (Costa et al., 2002).

The nutrient (the percent of nitrogen,
phosphorus and potassium) was lower value in organic
compost either in Formula 1 or Formula 2 compared
with Formula 4. Cow manure was lower ratio in
material component for composing in Formula 1 and
2, althoush replacing by bamboo soil in these formulas,
compared with Formula 4 might be resulted because
manure was reported high nutrient (such as extractable
phosphorus, potassiurm contentXirshad et al,, 2013).
This mention of high ratio of cow manure in Formula 4
might be explained on the higher values of all
characterictics which reflected higher growth rate of
water spinach in this study (Table 3),

Conclusions

The result chowed that all of the parameters
(except on phosphorus percentage) both physical
lelectrical conductivity and pH) and chemical (oreanic
carbon, oreanic matier, nitrogen percentage and
potassium percentaee) properties were hiehly significant
difference. Both Formula 1 and Formula 2 had lower
values of all parameters which were significantly
different, except on electrical conductivity which had
higher values than Formula 3 and Formula 6 which are
low-cost organic compost. However, for application by

using different rations between organic cormpost and

soil Gudwa), the result showed Formula 1, Formula 2 and
Farnula A could increase all characteristics included at
fresh weisht, dry weight and rool score cormpared with
nil control. Higher values in these pararmeters (fresh ane
dry weight and rool score) were observed on water
spinach has heen planted in sail received applying
oreanic cormpost in higher ratio (at 1:12 w/w ratio of
oreanic cormpost and soil) more than applying in lower

ratio (at 1:120 w/w ratio of oreanic compost and sail).
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Changes in Culm Height and Lodging of Upland Rice
Grown in Amended Soil with Organic Compost

Monnat Yamying', Nalinee Kaewked', , Yupa Pootang-on'

Chanika Chanthasa', Mana Kanjanamaneesathian',

Weerapun Kunkeaw ° and Pantipa Na Chiangmai '+

Abstract

This study aimed to evaluate the effect of low cost organic compost application on two characteristics

included culm height and score of stem lodging in upland rice varieties in highland area. The factorial in
Completely Randomized Design (CRD) with four replications was used in this study. Upland rice had been grown
in the Pala-u forest (12° 51'N and 99° 49'E), Thailand during the rainy season (July to November 2015). The result

showed no effect of organic compost application for increasing both on culm height and score of lodging. There

was no correlation between the culm height and score of stem lodging. However, both culm height and score

of stem lodging were statistically different among upland rice varieties.

Keywords: Indigenous Rice Varieties, Crganic Compost, Lodging, Culm height, Upland Rice

Introduction

Upland rice (Oryza sativa L.) has been grown
around the world (IRRI, 2002) with the overall planting
area of 14 million hectares globally (Sohrabi et al., 2012).
This rice is very important to the small-holder rice
farmers in the remote highland area where there has
been the problem of water insufficiency for irrigation
(Atlin et al., 2006; Mohd Din et al., 2015) and relies upon
only rainfall for its cultivation (Balasubramanian et aL.,‘
2007; Kato et al., 2007).

In Thailand, the upland rice cultivating
continuously in the same field without proper fertiliza-
tion by the small-holder farmers in remote highland
areas might give a decreased yield as a result of soil
infertility (Lehmann et al., 2002). Crop rotation,
particularly with legumes (Rahman et al., 2014), is not
a suitable option for improving soil fertility because
these rice farmers depend on rice as a main staple food

for household consumption.

Soil fertility improvement with an abundant
organic material might be an applicable alternative
(Ojobor et al., 2014). These organic materials should be
utilized as organic compost for improving soil conditions
in order to maintain acceptable rice yield. Nevertheless,
applying organic compost to the rice fields might
aggravate lodging problem which affects both quantity
and quality of rice yield (Kono, 1995; Wei et al. 2008;
Yang et al. 2009; Zhang et al. 2013). However, fertility
of soil has been reported might affect to the height in
rice (Issaka et al.. 2009) same as affected by genes
(Terashima et al., 1992) and finally resulted to stem
lodging.

The aimed of this study was to evaluate the
low-cost and simple organic compost made from raw
materials effect on the culm height and score of stem

lodging of indigenous rice varieties in upland rice field.

'Foculty of Animal Sciences and Agricultural Technology, Silpakorn University, Phetchaburi IT Campus,
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Materials and Methods

2.1 Organic compost

The low-cost and simple organic compost was
produced by the ethnic minority (Pa eha-ker-yor)
farmers in 2015 at Pala-u, Hau Hin District, Prachuap
Khiti Khan Province, Thailand. The chemical
chatacteristics of the organic compost were 10.3%
organic carbon (O0), 17.7% organic matter (OM), 13:1
/N ratio and 0.8% total nitrogen (N).

2.2 Indigenous upland rice varieties

Fifteen indigenous upland rice varieties from
Prachuap Khiri Khan Province and one variety from the
Royal Project Foundation, Chiang Mai Province, Thailand
were used in the experiment (Table 1). All of these
varieties were used to evaluate the effect of organic
compost on the lodging of indigenous rice varieties in
upland rice field.

2.3 Site of the experiment, soil chemical
properties and planting method

Upland rice had been grown in the Pala-u forest
(12° 51N and 99° 49'E about 300 m above sea level)
during the rainy season (July to November 2015). The
characteristics of the soil included pH 7.09, 0.86 dS/m
electrical conductivity (EC), 9.15 mg/kg available
phosphorus (P), 220.64 mg/kg exchangeable of
potassium (K), 1,646.28 meg/kg calcium (Ca) and 286.50
me/ke magnesium (Me). Five to six upland rice seeds
were sowed (per hill) into the ground at the depth of
2-3 cm. The spacing between row and hill of upland
rice planting were 50 and 30 cm, respectively. The field
was irrigated by rainfall and weed was controlled
manually one month after seedlings had emerged from
the soil.

2.4 Evaluation the effect of organic compost on
lodeing

Culm height was measured from soil base 10 base
of flae leaf at the grain-drying stage (reproductive stage
8; R8). Lodging severity was scored based on the
method as described by Unan et al. (2013) with some
modifications. The criteria included a 1-9 point scale
where 1 represented totally upright and 9 represented

totally lodged [(lodging scOre: 1 = no lodging (upright

Science and Technotogy R

stem) at 70-90° (degree anale), 3 = 50-70" slightly
lodeime, 5 = 30 50" moderate lodeing, 7 = 10-30” rather
lodging, 9 = 0-10” very lodging],

2.5 Statistical analysis

An experiment was conducted in the 2x16
factorial in Completely Randomized Design (CRD) for
four replications, in which the main factors were either
applied or not applied the organic compost into the
soil at 1.8 kg dry weight/m2 (at 48 m2 in each plot)
planted with 16 rice varieties. Data were analyzed using
analysis of variance and means of treatments were
compared by using the Duncan’s Multiple Range Test

(DMRT) at 0.05 probability level.

Results

The results showed that there was no statistical
significant difference in culm height between rice which
received organic compost application and that which
received no compost application (Table 1). However,
the different of rice varieties showed significant different
on culm height (Table 1). There was no statistical
significant difference in culm height affected oy inter
action between applied or no applied organic Compost
in soil and rice varieties (Table 1). The value of culm
height was higher at 155.98 c¢cm in Beu Gi Poo and
lower at 131.80 cm in Aung Jerng Yai (Table 1),

There was no statistical significant difference in
lodging between rice which received compost
application and that which received no compost
application. Nonetheless, there was a statistical
significant different with respect to the effect of
varieties on rice lodeging (Table 2). The value of nce
lodging score was 2.9 (for rice which received no
compost application) and 3.3 (for rice which received
compost application). The value of rice lodging score
in upland rice varieties ranged between | (var. Beu Gaw
Bi) to 5.8 (var. Row Su Ya) (Table 2).

Upland rice planted in soil amended both with-
(r = -0.0352) and without (r = -0.0762) organic compost
were not significant carrelate between culm height and

stem lodging score (Table 3).
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Table 1 Means (+ SD) of the culm height (cm) (soil base to base of flag leaf) in upland rice varieties either

without or with organic compost application (at 1.4 kg dry weight/m’).

Indigenous upland

rice varieties

without organic

compost

with organic

compost

Mean

(varieties)

Prachuap Khiri Khan Province

Beu Soo Ser Lah
Beu Gaw Bi

Pae Taw Po Lo
FPae Taw Ta Gi Di
Nah San

Khao Niaw Pala-u
Baw Pae Soo
Beu Gi Poo

Gi Poo

Beu Ge

Poo Nge

Nai Luang

Pae Taw Gaw Bi

Phetchaburi Province
Wone Lai

Aung Jerng Yai

Chiang Mai Province

Row Su Yz

141.00 + 6.63
151.30 + 22.08
144.85 + 17.32
138.45 + 19.02
143.65 + 21.11
137.35 + 18.90
137.75 + 2.36
156.45 + 4.83
148.20 + 10.39
130.48 + 9.57
141.88 + 6.83
150.50 + 6.24
139.45 + 8.10

13375 + 7.932
134.40 + 6.311

133.75 + 8.42

148.25 + 6.07
150.35 + 6.56
141.90 + 4.88
14565 + 9.21
145.10 + 4.40
149.60 + 6.04
142.00 + 8.04
15552 % 9.76
149.70 + 13.15
134.00 = 14.14
139.45 + 8.38
152.20 + 12.96
14540 = 430

141.00 + 7.874
129.20 + 6.823

14525 = 7.27

144.62 + 7.05hc
150.82 + 15.09ap
14337 + 11.8%hcq
142.05 + 14 36bcd
144.37 + 14.1

143.47 + 14.55bcd

139,50 £ 9.53cde

Mean (without/with oreanic compost)

F-test (organic compost)

F-test (varieties)

F-test (oreanic compost x varieties)

14145 + 1312

ns

L

ns

144.66 + 10.01

Means in the same colurmn with different letters are significantly different at 95% confer

* = highly significant different at 99% confidence.

ns = non-significantly different at 95% confidence.

o

Lodeing score: 1 = no lodeing (upright stem) at 70-90° (degree anele), 3 = 50-7¢° slightly loding, 5 = 30-50°

moderate lodeine, 7 = 10-30° rather lodging, 9 = 0-10° very lodging.
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Means (+ SD) of the score of ste
Table 2 Means ( of the scare of stem Ladging in upland tice varietios elther without o vith oroani cempeost
application (at 1.4 ke diy weinht/im’),

Indigenous upland

without organic with organie Mfmrr- |

tice varieties compost compont (varieties)
Prachuap Khiri Khan Province i e
Beu Soo Ser Lah 250 1 1.00 2.50 1 1.00 250 1 081 b
Beu Gaw Bi 1.00 1 0.00 100 1 0,00 100 1+ 0.00
Pae Taw Po Lo 1.00 + 0.00 2.00 1 2.00 150 + 1.5% 4
Pae Taw Ta Gi Di 350 + 1.00 5,00 1 2.8% 4.2% + 2.00 atr
Nah San 1.00 1 0.00 1.50 4 1.00 1.25 + 0.67 d
Khao Niaw Pala-u 2.50 + 1.91 2.50 + 1.91 2.50 + 1.66 hed
Baw Pae Soo 1.50 4: 1.00 5.00 0 2.8% 2.25 ¢ 2.00 heed
Beu Gi Poo 1.50 + 1.00 2.00 + 1.15 1.75 + 0.97 e
Gi Poo 1.50 + 1.00 1.50 1 1.00 1.50 + 027
Beu Ge 2.50 + 1.00 3.50 % 3,79 3.00 + 2.6 berd
Poo Nee 4.00 + 3.46 3,00 + 4.00 3.50 + 3.2 abced
Nai Luang 2501191 4.00 + 3.8% 3.25 + 2.74 abed
Pae Taw Gaw Bi 5.00 + 2.83 6.50 + 3.00 575+ 2652
Phetchaburi Province
Wong Lai 500 + 4.62 4.50 + 3.42 4.75 £ 353 ab
Aung Jerng Yai 4.00 + 2.58 575+ 222 4.88 + 2.28 ab
Chiane Mai Province
Row Su Ya 750+ 1.91 4.00 + 1.15 5752230 a
Mean (without/with organic compost) 291 + 251 3.27 + 2.68
F-test (organic compost) ns
F-test (varieties) "
F-test (organic compost x varieties) ns

Means in the same colurmn with different letters are significantly different at 95% conhdence.
** = highly significant different at 99% confidence.

ns = non-significantly different at 95% confidence.

Table 3 Correlation coefficient values (1) between culm height and stern lodeing score in upland rice has been

erown in soil amended either without or with organic compost application (at 1.4 kg dry weight/m’).

Correlation coefficient values between culm height and stem lodging score
Upland rice has been grown in soil that received the Upland rice has been grown in soil that not received

supplementing with organic compost the supplementing with organic cornpost

r=-0.0352 ns r=-0.0762 ns

ns = non-significantly correlation 95% confidence.
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Discussions

The amendment soil with organic compost had
no effect to cutm height in rice varieties. The result may
explain that the nutrient in organic compost was Nno
sufficient an effect to increase the height of culm in rice
varieties. The plant height in cereal was introduced at
the appropriate level such as 100 cm (Crook and Ennos,
1994: Kumar et al., 2011), which was lower than that
the height of culm in rice varieties that have been
evaluated in this study that had the culm height
averaged at 141.45 cm and 144.66 cm for growing in
soil amended without and with organic compost,
respectively (Table 1).

Three groups of upland rice varieties could be
categorized based on the scores of stem lodging. They
were (1) nine upland rice varieties with no lodging
characteristic (2) five upland rice varieties with slightly
lodging characteristic and (3) two varieties with
moderate lodging characteristic. A highly significant
difference on stem lodging score was found among 16
upland rice varieties. Rice var. Beu Gaw Bi (at 1.0) and
var. Nah San (at 1.3) collected from Prachuap Khiri Khan
Province had lowest lodging score while rice var. Row
Su Ya and var. Pae Taw Gaw Bi (at 5.8) had highest score.
Rice var. Wong Lai (at 4.8) and var. Aung Jern Yai (at 4.9)
collected from Phetchaburi Province almost had the

similar lodging scores (Table 2).

An excessive rate of N fertilizer was the cause of

rice lodging as a result of increasing of plant height and
reducing of thickness and diameter of culm wall (Huo
et al, 2003; Zhang et al., 2014). However, the score of
stemn lodging in upland rice varieties was not significant
difference between treatments because organic
compost contained quite low nitrogen (at 0.8%). The
organic compost used in this study was produced from
the combination of scil under bamboo canopy and rice
straw. Soil under bamboo canopy has high microbial
activity (Mishra et al., 2014) and the rice straw is low in
nitrogen (Midau et al., 2015). As a result, the compost
end product has quite a high C/N ratio and this does
not affect rice lodging.

However, the score of rice lodeing are affecteq

by varieties of upland rice. Both genetic and

environmental conditions Were reported to determine

lodging resistance in rice (Kashiwagi et al., 2006,

Kashiwagi et al., 2010). In this study, rice var. Beu Gaw

Bi and var. Nah San have quite low score of lodging

although they have the height similar to other varieties,
This might be b
upright stem characteristic as a result of their unique

[ and physiotogical characteristics,

ecause these two varieties have the

morphologica
the increased strength of the culm of

2007; Ma et al,,

contributing to
these rice varieties (Kashiwagi et al,

2004; Li et al,, 2011).
Therefore, further studies on both physical and

chemical properties of the culm (such as culm

diameter, wall thickness and starch contents) of rice

var. Beu Gaw Bi and var. Nah San should be conducted
to determine the effect of stem strength and lodging
resistance (Kokubo et al., 1989; Ookawa and Ishihara,
1993; Zuber et al., 1999; Ma et al,, 2004).

Correlation analysis showed negative values
between culm height and score of stem lodging when
upland rice has been grown in soil amended both
with- and without organic compost (Table 3). This result
supported the result from other studies that plant height
is major characteristics have a direct effect to stem
Lodgiﬁg in rice (Ookawa and Ishihara, 1992; Kashiwag
and Ishimaru, 2004). However, there were no correlations
between culm height and stem lodging in upland rice
grown in soil either amended with or without organic
compost. Thus, low cost organic compost can use for
soil improvement both on physical and chemical
properties which had no negative effect from
increasing both on culm height and lodging in upland

rice.

Conclusions

Application of organic compost, which is a
product of the mixture of soil under bamboo canopy
and rice straw, had no effect to culm height and stem
lodging. Both of culm height and score of lodging,

however, were affected by varieties of upland rice.
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