FNINAR

o)
F1nusviunneant Wuaandundn = I19NT Q/ oo
2
YouAsoestaya iR uaziluosrnswmin § s £ I ?I 1 I mm m ﬂ ﬂ ﬂ‘ I
vl & Y oa a =
ATAIVANNNTOLTULMATE B IITITINTG ,'?_3e The Journal of the Royal Society of Thailand
)
S
e
)
- Cameron Highlands
[md 3
=b.
o
e - e o) Cameron Highlands 1Jusesuaeglu
unAuRRRuduunamIvinisnla = L o
Tyt e - . 0 o v A gh s9Ueny Uszinenntawe Ui Cameron
vsterelunuseyuvosdridnineiAiansias - : e y
’ HIRMTRIITU RN ARNN D) Highlands LﬁugLmagﬁiwummgjwaamwzLa
TarunsInngans 1w udaLas AN TNLED . . 90 4 o C .
L ) ¥ Office of the Rqul Soc|ety > 1288 o,&o0 LUAT YBANIGINEA F9NINTEAU
unanudildsuandnizinisnisuenls AU ABTIN AR NAIINNTLAT ©omoo 2 Umela b,ooo AT waziiiuAviunUszana
HIUNTTNINTAINENTIAIANILAT UNAIY T SR o it sl o woo MINAlaAT TungauIgu i
PN ° aa v a v . b)) a = ' | 1%
NazihanfRunlunsanseludfineant deadu www.royin.go.th 1288 eo-bo aernwaldea diuluriegsou

a

fgauniiiady bo-mo BIFNYATEE QNN

Y

uneudliinefRusilauneu
aE A agaaauRa il usaseas AT bo-mo BIFMEAITYE
s1vUndineant Wumnufaiuauivesieu
Hihausutadneanilisidufesdiumeausly
ofls  ummnulunsansaduiianudvans

FHNSNY

ISSN 0125-2968 FUNIIUI YU TR
AHNADLT LIAARA NFIMNNNIUAT oomoo
N3N 0 weand o@oo-a/o MIFNT 0 wads ol

WNAIT : FIUNANNAUIFURATURZIIIRIIILNET

1 v
=

AUENTIT DUUFTNLRY BIWNIBINYIUIS www.jroyinsthai.com

IARRA NTIVWNAIUAT somoo

Office of the Royal Society
Sanam Sueapa, Khet Dusit, Bangkok 10300, Thailand
Volume 40 Number 1 January-March 2015 Tel. 0 2356 0466-70 Fax 0 2356 0492

www.royin.go.th

5. 0 wlecn coom MIF1T o Wocm o@wo U o RUUN 6 HATIAN-NUIAN mE& e

G10Z Y2JoW-AIDnupf | JSqWNN OF SWN|OA : 2336 NRIYLH

)









"
"3
W )2
=
\ b
U

= 215815518 o LADU

ANEA1A15ENLAY AT.dUVR 1sauguns
ANENS19158 AS.FUANA ANSIALAA

ANENI1IINARAN AT.UIAT LATUATUNS
ANENS19158 AT.ANYIY FAILAY

399ANENTIA15E WN.NQEAl 319U
ANEM319158 AT.8uA WiTeTguns
welnus nsIemYs
Aan519138 a3 Ueudnd wuzdan
AER319158 R TAR A9.3gM5 Tuld
ANEAIA1TENLTAAM A3, UN.aUTY UITHAA
A1EA519158 A3.4A1 HBIANIATIA
ANEA513158 AT.q9AY end1u
ANEANTIA158 UN.BQ 252950

; oo -
ANEAS19158 A9, WeY.ARSS Fngmenand
ANENS19138 AT.618T8 A
A1ER319158 A7 8370 298RS
UNEIINUNIER YToee
wENIEAnA #3299

UIEIIYEYTITU NTIUNDY
UNENMEUNTI ANUALIA
114617913 Waf
W9E1ITARNE AW
wggyaing s
uNnigung Wiy
w1y Indnsviie
WEgNansY 1INTYU

weaglyan vuuan

YN TIVUMTINEFN
Uses1uaI1unINeImIans

19099
2IAFUITN

17U

17U

1TUUN

19U

1TV

VU0

TIYUUT

TIYUUTR

NIAFUITA

NIAFUITA

NIAFUITA

NIAFUITA
[aY15713 519U NIEFTAHT
SONAYIENITTIVUUNINEFN T

He 118N 15NBIINE AT
WnassalfatrugynIs
WnassalfatsugynIs
WnassalfatsugynIs
WnassalfatsugnIg
WnassalfatsugynIs
unassaAadufuans
WILneIgINI TN

LavIUNI3N A



==

Santhad Rojanasoonthon
Somsak Damronglerd

Mongkol Dejnakarintra

Somchai Wongwises

Krit Chatamara

Chayan Picheansoonthon
Nibondh Saibejra
Piamsak Menasveta
Visuth Baimai

Somchai Bovornkitti
Suda Kiatkamjornwong
Suthat Yoksan

Yong Poovorawan
Sasithon Phukrittayakhamee
Saichol Ketsa

Siriwat Wongsiri
Kanokwalee Chuchaiya

Pongsak Siriwong

Boontham Kranthong
Somsong Sakuntanak

Aree Poldee

Rattikal Sriamphai

Yanut Sai-ngam
Nutthamard Musikacharoen
Anhchana Phaijit-hathai
Suguntarat Chamjitchun

Supunya Chomchinda

President of the Royal Society

President of the Academy of Science

FRI

AFRI

FRI

FRI

FRI

FRI

FRI

FRI

FRI

FRI

AFRI

AFRI

AFRI

AFRI
Secretary-General
Deputy Secretary-General

Director of Science Division

Literateur, Professional Level
Literateur, Professional Level
Literateur, Professional Level
Literateur, Professional Level
Literateur, Professional Level

Literateur, Practitioner Level

General Service Officer, Experienced Level

Secretary of the Royal Society



TR IINYURTALFNT
The Journal of the Royal Society of Thailand

Volume 40 Number 1 January-March 2015

U981UAMSUITUNTNITHARY

dgrunInendans The Academy of Science

nsuannTfewmalulagUassalwdsaiing ®

Tselndwasunlulsewmealne o
Tasenislseindanasesuiianasstudsemalng oo
AngnInn1sHan i nnassuanvasussmdling e
T5AlA5599A25NANTUINUNIUBEINLSIAIU &an
g1UBINALSANIFITIIAIINIG &o
N13QNUNYEIUNUSEMANNALTY bb
11 : AUNTEARTIIRININTNagluananazanluanagvinuazgunm *o

% v o 1 v a\
Anwazialinawiandauuslag 00o&



1IN URTALFNT
The Journal of the Royal Society of Thailand

Ui#LaUL%QUIEJUWEJﬁ']%%’U N1AANITVYLNAUNALAZVIZUNIINYIAY

ﬂ']’i‘VIﬂﬁ’e]Uﬂ’]’iﬁZﬁ"lEJ‘U’eNEJ"lﬁ"lﬁmv

Tasen1sAnwiauseiaulndinefuFnAadauLazANE Y

WIIANVBIGUNTHYRU?

UIANTIUNIHAANYLATEFNIITYIwaAN1ElaN3aU : TunaaIndey

06D

eoble

eomd

oD

(oY~{y/]



U536 1UANSUITADN15LLAA

21581951900dR8aN1 BT <o atull @ unTAu-Tuiay bees 1 Wuatuusn
wmmnmwuiwummmwumwaam WA, bees Iissmeaadusvisanuuny iud oo
oufl @0 N Uil om nuAILS beer warinatsiuliRuiiui o NS bees Fido
woumsruliudounamnng, & veansy v lnaRfinan tny “srydndineaniu”
Wasudu “drineusstiudiaeant” Tunsil “nsasmetudneany” Saddeudedu
“Nsansvdudingan” audedtnauiiuasuly

'J'ria'rﬁaﬁ'uLLiﬂﬁﬁﬂﬁﬂ%ﬂnmmamé’tﬂupﬁ’mﬁw funaudadunanuvessuindio
warnadudn sehulnalliusseneludnininetmans srdadinedn sausnssumsinns
yossvindinganuazimsnandaouen Win unanuiFes n1swanlnWiadaemalulad
Usesauuasaring Wunanuves f. asasdnm nunynads mAadn a3 des Tauasdand
waw . a3 uiand TR Gnssaand, Belwimash Tuussmalne ves a. a5 aumne iy
AAFNTN kA weAdn oSl fnsanandl, lassmslsdlnwihwassudundesludsamalne
V99 . AT.ANYIY WAUAY MAFNTN war weUyan wedases Evsinandl, Angnw
nrsuanlni191awaIvaNYaUsEmAlng Ve . As.auYIY WAAY N1AFUITN wae
wdn3uns Sunaiiving dnssaand, lsaladasiiaasiersamunives1asemay vos
A, un UseAnS Wasena 91vdadie uay naulan yesena usinand, grueanialsenn
§15990799179 Y93 UBTNUS NS TR, N15IMUTVEITUsNANUATE VoS
fl. 3.800%A iAW MAFINTN, 17 - AINYARTsgaINInTIIaglaanauszanluanagvan
UAZFUNTW YBI A. AT.BUUN Yy MAmdn uay asuallnn Aanetend gvissrand,
Anuazualdiausiandauuilng vos f. asaneva naw1 MAdTn, Ussmudaleureamsu
N159ANITVILNAYVIAUASVIZUNI TN 1TE VO3 . A7 AU Tanasaugns wag A a3.U3n
Iyaderian e, n1svnseUNTsazaIEYeNENaIRY 109 A ATAMA Ustresius mAmnTn,
Tnssnasinwuitussiulmidearuduandouasnameidy ves a. ns.asing HaUTIESY
APENNTN  WggVEshd AnAnadllay WemsTans welddy uae Aneng dlu Ensnnnd,
U150 1Y89gUNs)TaTa ves A asnAns 1dTmd s1vtdin warBes uinnssunlsHEn
wuAsygnaverigann1Ilanioy : lunaaingaey e 6. AT NIUNT WAWT MAFNITN

AMTUTIUNENITUAY ﬁ%’@v‘mﬁmsaﬁ’uﬁmamammiwﬂ’meﬁmLLa AIAFUITN
Tudniniveneans mwmﬂiiumiaﬁmmiLLaummmmm humenusnasfifomsuns
ArudimArnuasrfaianssvesnsasativioy Lﬂuﬂiisﬁnmmmmulmasmu'm

ANENTIATENARAM AT.UAA LABUATUNST F1BUMINN
U35 UAMTUTIUIENNT






T
» ) &
%’f/wocﬁ“gz
2158155190 UNANEAN
U7 @o aUUM @ u.A.-1.0. beee

asnanlnihdawmaluladvdavanuasaniing

o £ o
23ANA  NUAUNATY

2IAFU71TH @190 INEIFIaNs TITUMTNEANT
aorvunaluladuaaide

a o [ ¢
Vs TduIau
N INGIATIVIOUATIVE T
Funadl VIR
U Ine ATl

UnAnea

wuaAnag1eirslun1snanluilndeusiassdiaveseiniaiigninliiaudae
UsingmisaiFeunszan denaliimaluladudesauuaseniindGuazldsuniseouiulunis
Juwdmdsunauwnudmiulssmaluwadou unanuiildnuniulssaunssuieniu
nuAdBuaznsiauvewnalulavassanuasaindsaununisimszineanudulule
Tunsediunsaans waznuinmeluladdidestionaldsunsinsanliduuwamasany
nounudmduussmdlng uenand TWsunsudwdunmsimszinisivanuunialaesay
watvaamswnasadngugilluaauzegilagliudnnisnasansvasluadadiuan
Idgninaue wazldlunisdnassguuuunisivavesemalumalulagniswaalniadog
Uaodauuase1iing narasnuuuItaesdenavuanslifiiuin gﬂLLUUiaﬂeiaﬁﬁé’nwms
TauwvuruBsutumngdwmiunsiavszand$ludafos

AraAg :  MsuanlviI, Udesaunasaniing

®. UNUI
Tutlagtu dmnsindeulUiSeuiisuivaioneuasnudl AusssumABUTILyIANNTULS
UNVY 1udun nsinAaudulinaun el Tunnvadlneuasiussinagiu n1sindeivs
wiuAulmTAnTuUeEAsY Nsiinanndunsivgluvatedssma mafavaudnduunalrgnanadies
= A o a 5% A A P~
wsenauausaunUnaauluvatsUssine Tudssmalneiosanineiniaisoutusaiioamnnd
wananil wmnsaluluRulmagailaasnnudsmesgnannliuniuinnamiievesUssme
lngwgnisalluaseiilyamilequéiinusiusiulm (epicenter) agdnneniu Janindeesy



The Journal of the Royal Society of Thailand
Volume 40 Number 1 January-March 2015

© Asuanbilimemalulaguassanuwaseniing

Fofitfene g Fiinarnandeiududeh viavamsaiiedanvaunanmsilanvess
ﬁﬂé’aﬂ%’uﬁﬂﬁm’f’]dm'svamaé’wﬁaqmmﬂm’sﬂaﬂ%fau (slobal warming) %Qﬁmmwé’ﬂmmﬂ
mafituresfadeunsranfiindunniansauesywdiines mafiunuinmes co, Fudu
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Ui CO, FanunnAnssuvesyudtuluaunmserangtomdcloata  Suldun
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AL TumauId A soaTa iy nislindsnuay nEueAy ndsuuasefing
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ot lesessumsivlamassugiafivsdety  wanevindineldEdngindsnudmiu
Usenelnedlendaiivssmaiiousnngadonusaviodwufandsusemelng viownnisallwihiy
vhnaldifleideunquaiandiud uarlurasnaniifinnnudesnsltluingegn (peak load)
fidoyat Yssmelnedosdelrfhanussmadioutiu fudu Sanauwdfivssmalnenisnsemin
fearuddyremdinumaden ufunsianmassysiaiefiudnenmnsuduiuUssme
lulsgnauAsygne @y

dwulsmAlneiy MndoyavesnsuiaundrumauuiaroyienEs U Ay
Y9359dn R MIngilAnganlunouwiey IngllA1AudiaInIEANeagIEning bo-ba WNE/
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YosdsEmeeiindinussmmgiiiiniy oc wnzga/mnaunsi Unumansfusenideavile
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Huinugsdeuinutudsiliuaneslfiosdaddiumnuiduvessidasoriindlutiinuiags
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Uszimelnelunisuanlnin

wnAnveameluladUdesauaseniindendendnnisiiin enmefiegludiusiusamdsau
(solar collecton) agnilieausheusngnsaifeunszan Mnisnaemaiisouszaseslyasin
hluguaesan (chimney) sheamudailesaniimnumnutum msluavesinaenAsmem L
ihasfianunsnihlulimpiedossudalidiily
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TugsduniUiiniun weluladnsudsliihdeUdesauuasending (solar chimney power
plant, SCPP) lé¥umnuaulanntinidevilanlususunadmdsnumadon Seanansouunu
n¥sundemameatald welulad SCPP Usznousediud ity e ety fuanduuil o
f9 @) duTIUTINENTULADTRG (solar collector) ) duldpsauGertogiumisaugnans
YRIFIUTIUTIINE 1 4ae o) drundaliiilnefsiu (turbine cenerator) F1o1afldnnn o 6

welulad scPP dlasunisinauefundausnlng Cabanyes (Cabanyes, 1903: 3-20) uavy
sounldsiiunsieadslassedsdiuiuy (prototype) Tuiilowiumuisa (Manzanares) Useind
Ay Ty A exdls lny Jorg Schlaich Mfunuuiiaisiuiiamgmendesauiniy eces
RS agdvunadunuAudNaIUIEiIn oo RS Nuilunssusumduiaseniing (solar
collector) fuunUsza @o,000 MTIUAT @LNTaRanA1S WAL (designed peak output)
o Alatnd Fuandusuil m nieuduil Joyadenisnmuazdeimuslunsesnuuulaseans
Funuulduandlilumsedl o (Haaf et al, 1983 3-20)

o

Joyadsinavailunstuduirnudululalunsndaliihmemealuladil Jagtussuia

o«

waneUssing Wy seansids dalu uauinn dasea ansgesni wiilide Ju Naulafiazasu
Tunalulag scpp

UM o laseadrsdunuuvaanalulad SCPP fdisssiuwnunse Ussinasilu



1
&

i
o

’J’]‘iﬁ’]ii’ﬁﬂ]m“ﬂﬂﬂﬁﬂ’]
U1 <o atUil o w.a-l0. bee

o

25FnA nununa g, 1 Aoy lavarianl way TJuwanl Tavnd &

9.9

Doy

Zhou wagay (Zhou et al.,, 2010: 2315-2338) lé’wummﬁmﬂﬁmmﬁ%’aﬁLﬁlmﬁaaﬁ’u
walulad SCPP 17 s?fammvﬁ’m%?us’iﬁaﬂw‘%aﬁﬂ%’aﬁavﬁwmmu%’aﬁLﬁ'mﬁ’umﬂu‘ia@ SCPP
UVIAIILTBY Zhou LasAmy lmﬂmammmuawiwauLaamaum‘[u‘[aa SCPP wqmﬂiiumﬂuamu
suaammﬂemaﬂwﬂmauwmuﬂummwamumvlwamumwuwamlwﬂnmamﬂaam 4NN
ﬂﬂlﬂi’s‘u3’331?1’3'11Jﬂ’1’31/1u’1114ﬂ’13ﬁﬂ‘13'1LWﬂIuIaEJ SCPP lnglauusaanidu o @ fe nsfnwlluids
mqwgLLaumi‘wmamﬂ,umﬂgummimammum@u mmﬂmmumiﬂmﬂﬂumiawuuawiﬂLLUU
du 9 veunalulad SCPP lasunssiusiuuaztigus unAuees Zhou wazanztudoindy
Uselewognaunnludiuvesnnsndiierfumnalulad scpp

Nizetic wavandy (Nizetic et al, 2008: 1680-1690) lainszrinazAnwrtsnnudulule
dmdumalulad scpp lufiuinouwmwesindou Tagldidendles b Wosluaurelwes
Uszwalpsiadadunsdfne Tassadie scpp fildlunisimsevfidusivnundsuauin
WURUALINAN 0,o&o AT UALlATIATINVEIUFRRUIAINGY 0,b&0 AT IINNTANYINUT
anadlwiiraslaiufiannniaudesnisiaeadesst eglsinig malulad SCPP dexil
AnuduAmsenlslusseseny weu1 Hamdan (Hamdan, 2011: 2593-2598) laas1es
Uszdvdnmaesnalulad SCPP Tus1emsu (Arabian Gulf) Tnglduuinassmmsnumeslulauniing
9gade INMSFNYINUT ANgsTesdDIANLATIBNANLRY (pressure head) MifawusEnlyih
fhufieuddyogrannlumseenuuulaseadhe SCPP Tuvaisiiioatu Larbi wasaasz (Larbi et
al, 2010: 470-477) lgasneiuszansninees SCPP Tuusnasziunnideslivesussneloaiisy
Tnglilusunsupouiumefiaiananmauinamansvemedva 9nnsAnwmudn Uuadlwiih
garnmalulad SCPP tanfismeunaudosmsluinading wezdleliviuni Asnaghi
wagAe (Asnachi and Ladjevardi, 2012: 3338-3390) leanwuUszansnimues SCPP Tuusine
Susu Tnedenusnaihmsfnmd iy el wishety sudouiBlaludioauldgnuanldlu
nlasenngldauyigiuvensivanvudadililaveseinirniely SCPP waannsAnymui
Gnallwihfindeldduiiomeutanudesnsluiiuiivuun uenant ludwwesudnasius
warnuiufansalilunsinuasldsnmenils Onyaneo wazAnz (Onyango and Ochiens,
2006 2561-2566) I¥Anwiadnenmuaanalulad SCPP luwsiufisuunveanguussmaiinga
i Fsonuuusassneadnmaniiiauntunui mnlidesauiificnugs oo wns ua
$all o.¢ WnT NTBUAUANNGVBIEIUTIUTINNANIU 0.& AT Fansandnlnildiieans
dmiu &o adZouluifuiivuun
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dewnuuwevedasiaisunuudennsadiuldinivuaiive) nsiivefnyvinavesiinys
fine o Ailnaseuszavsnmuesnelulad SCPP wiednvmginssunisivavesennieluszuuiiu
ynaesiumsneaddasaiafiesssiiunmsfnundeudoddiiumumeauans Fudu maiann
wuhasudiaiiaunsndaemginsaldlndiAssivanmeuiusidaihwdumadenils
fhiraula eilanniidedevesuuuiaesiiiantuannsoassaeuldanuanisnsniaves

Tnssarefuuuuiiiostugunsa (Manzanares) (Haaf, 1984: 141-161)

seleuTsawinudaiensy ngninldlunsiiesertlssdnsnmusanalulagudesay
wasending lagldanudmenunamansuasvedlva (computational fluid dynamics, CFD)
Suiuszloudsiludieduud (finite element method, FEM) visaseilaudslnludieay (finite

volume method, FVM)

wuudrassenaie Tngldnnuinenu CFD smfuszfeu’® FEM ifleaniinsizinisiva
voso1melumnalulad SCPP fia n1slvauuuniialagsiunaunisniiazuadngaumgil (viscous
incompressible thermal flows) (39es lawasiand uag Fuviand U298, be&m); (Dechaumphai
and Kanjanakijkasem, 1999: 165-172) G'Tiaé]’aaLLf’TﬁzU‘Uﬁmma@aaqﬂ’uéu%’ia%—ﬁimﬁ (Navier-
Stokes equations) uUsznaumgaNITTEYIYIIE aunsseySndlumuinluwuLy X
uay y waraunadseyintndiny navesgamgifithuniinssiiuasgnaudnluluaums@eusng
Tuusty Tagodvannisnsuszanaummesyadiuar (Boussinesq approximation) #se1dendnnis
i e mefifigungliasiuarassigeiuuazazanefrhaniiogumgiivesenieanas 1 nfindn
wdduaunsaddesuiuaunisaiuaunisiva (governing equation) Fauansdnaanedl

Oou Ov
+

. v _ o 1
ox Oy M

ou ou oo Ot
— v | = =2 oo (1- (T T, 2
p(“ax Vsj o pg. (1- (T -T,)) (22)
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25dnd nunynaty, 3des Tauadad uaz Suian] thend o
ov  Ov do, Or,
—tVv—| = —4+—+ 1-B8(T-T, 2b
Yo, (u . V ﬁyj P o ng( B( o)) (2b)
or or 0 ( GT) o(,or
pelultv@| = | Lk 3)
ox oy ox\_ ox) oy\ oy

Tne?l u wag v WnuANSTULUILNY x UaZ y AUAWY, T uiugumgiveseInia uaz T,
wugamliendenaliiioussaesd, p fio ANUMLILLLYEIINA, g fiB AIAINIAIILLY
« v & | a £ o A a . .
Wlosnusaliiuenwadan, g fie Adudszdvdnmsveneiiieaningamgll (volumetric coefficient
of thermal expansion), k& fie ANdUUTEANSN1TUIAIINTOU (thermal conductivity) lay ¢ AD

AIAIUTDUTUNIZVIDINIANIUTUINTAIA (specific heat at constant volume)

a (3

m.e N15A9aNN5 AR AU

quns (1) fa (3) Piuuslansuadnuiu & MuUs Ao , v p lay T P9eu150leu

¥
v A

IeglugUveanisussanaaifall

u(x) = ZN (u(x") (4a)
w(x) = ZN (OV(x) (4b)
T(x) = zn:N“(x)T(x“) (4c)
p(x) = iﬂbmp(xb) (@d)

luaunis (da) G (4o) Wu N(x) Peilaidugusne (shape function) Tun1sussanaen
a 1 gj b = 6 o 1
anuSuargamall e o = 1,2, ., 6 d@nluauns (4d) du H'(x) Aeilsiduzusdlunis

USTUNUAIPNUAU B9 b = 1, 2, 3 3TUIUVBY @ bag b HAkivinny elns1eTudiugasaaniy
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Tower height 194.6 m
Tower radius 5.08 m
Mean collector radius 122m
Average canopy height 1.85m
No. of turbine blades 4
Blade radius 50m
Design irradiation 1=1,000 W/m?
Design fresh-air temperature T =302K
Temperature increase AT=20K
Upwind velocity under load conditions 9m/s
Upwind velocity on release 15 m/s
Power output, mean for model assumptions 50 kW

at design point
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1M (www.cskess.com, 2014)
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Abstract

Electricity Generation by the Solar Chimney Technology
Worsak Kanok-Nukulchai
Associate Fellow of the Academy of Science, The Royal Society, Thailand
Asian Institute of Technology
Wichien Somnawatana
Ubon Ratchathani Rajabhat University
Chinapat Buachart
Chiang Mai University

According to its simple concept of power generation by buoyancy
force of the air which is heated by the greenhouse effect, the solar chimney power
plant (SCPP) began to be recognized as an applicable renewable energy resource
in tropical countries. This paper provides a review of research and development of
the SCPP technology. Besides, a feasibility of implementing the SCPP technology is
analyzed, and it is found that this green technology can be considered as an alternative
renewable energy source for Thailand. Furthermore, a computational fluid dynamics
(CFD) based program for steady-state viscous incompressible thermal flows is introduced
and utilized to study air flow in the SCPP. The numerical results reveal that the curved
junction with a diffuser is the most suitable model for adopting the SCPP technology
in practice.

Keywords: electricity generation, solar chimney
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Abstract

Current Situation and Potential of Hydropower in Thailand

Somchai Wongwises

Associate Fellow of the Academy of Science, The Royal Society, Thailand

Fluid Mechanics, Thermal Engineering and Multiphase Flow Research Laboratory
(FUTURE), Department of Mechanical Engineering, Faculty of Engineering, King Mongkut’s
University of Technology Thonburi, Bangmod, Bangkok 10140, Thailand

Kanit Aroonrat

Fluid Mechanics, Thermal Engineering and Multiphase Flow Research Laboratory
(FUTURE), Department of Mechanical Engineering, Faculty of Engineering, King Mongkut’s
University of Technology Thonburi, Bangmod, Bangkok 10140, Thailand

Hydropower is an attractive energy option since it is renewable, clean, and
environmentally friendly. In 2013, Thailand had a hydropower capacity of 3,497 MW,
accounted for 11% of the total capacity of the system. The existing potential of
hydropower in Thailand is as high as 15,155 MW. Moreover, the 25 river basins of
the country could generate electricity from small-scale hydropower plants for
more than 1,500 MW. Currently, the Ministry of Energy has a goal to increase
the electricity production from alternative and renewable energy sources to 9,201 MW,
including 1,608 MW of hydropower by 2021. This paper presents a review of the current
situation and potential of hydropower in Thailand. Future development plans

for supporting hydropower generation have also been presented.

Keywords: current staus, potential, hydropower
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Abstract

Nuclear Power Plant Projects in Thailand

Somchai Wongwises

Associate Fellow of the Academy of Science, The Royal Society, Thailand

Fluid Mechanics, Thermal Engineering and Multiphase Flow Research Laboratory
(FUTURE), Department of Mechanical Engineering, King Mongkut’s University of
Technology Thonburi, Bangmod, Bangkok 10140, Thailand

Parinya Pongsoi

Fluid Mechanics, Thermal Engineering and Multiphase Flow Research Laboratory
(FUTURE), Department of Mechanical Engineering, King Mongkut’s University of
Technology Thonburi, Bangmod, Bangkok 10140, Thailand

Energy has been necessary for human beings from early settlements to
the present time, and it is increasingly important with globalization. The ongoing
search for energy to meet humans’ needs puts nuclear power at the top of the list
of options considered for generating electricity. Therefore, a nuclear power plant,
which uses a nuclear reactor as the source of thermal energy to generate pollution-
free electrical current, was initiated to delay global warming. Many countries see
the importance and advantages of nuclear power plants, and Thailand is one
of the countries planning nuclear power plant projects (NPP) to be built by
the Electricity Generating Authority of Thailand (EGAT). These projects have been
improved, and the latest Power Development Plan 2012-2030 (PDP 2010™") states
that by 2026-2027 Thailand will build nuclear power plants with total electrical
productivity of about 2,000 megawatts. The plants will generate commercial
electricity for domestic consumption in line with plans to increase productivity
in the near future in preparation for Thai economic growth and its participation
in the Asean Economic Community (AEC). These efforts will result from investments
in domestic and international industrial businesses in order to impress foreign
countries with Thailand’s energy security. However, Thai people are still worried
about the impacts or disadvantages of nuclear power plants. Therefore, providing
knowledge and understanding about the necessity of these plants is significantly

and urgently required.

Keywords: nuclear energy, nuclear power plant, Thailand
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Abstract  Wind Energy Situation in Thailand
Somchai Wongwises
Associate Fellow of the Academy of Science, The Royal Society, Thailand
Fluid Mechanics, Thermal Engineering and Multiphase Flow Research Laboratory
(FUTURE) Department of Mechanical Engineering, Faculty of Engineering,
King Mongkut’s University of Technology Thonburi, Bangmod, Bangkok 10140,
Thailand
Sakkarin Chingulpitak
Fluid Mechanics, Thermal Engineering and Multiphase Flow Research Laboratory
(FUTURE) Department of Mechanical Engineering, Faculty of Engineering,
King Mongkut’s University of Technology Thonburi, Bangmod, Bangkok 10140,
Thailand

Due to fuel price volatility and global warming, several countries are
now more interested in studying and developing sources of alternative energy,
particularly renewable energy. An interesting alternative energy source is wind
energy which has an unlimited and environmentally friendly source of natural
energy. Therefore, wind energy has attracted increasing levels of investment
every year. At the end of 2013, Thailand generated approximately 193 MW
of electricity from wind energy. Moreover, the Thai government’s plan is to achieve
1,200 MW of electricity generated from wind energy and to increase the use
of alternative electric energy to about 10% of fossil fuel use. The purpose of this
article is to present a critical review of the current status of wind energy in
Thailand, including future plans for promoting the use of wind energy to generate

electricity in place of fossil fuels-oil, natural gas, and coal.

Keywords:  wind energy, wind energy potential, wind farm, renewable energy
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Abstract  An Urgent Call for Reconsideration of Chronic Kidney Disease
Prasit Futrakul
Fellow of the Academy of Science, The Royal Society, Thailand
Bhumirajanagarindra, Kidney Institute
Narisa Futrakul

Department of Physiology, Chulalongkorn University

Under present common practice, therapeutic strategy of chronic kidney
disease fails to prevent the disease progression toward end-stage renal failure.
Such practice failure is due to 1) insensitive diagnostic marker 2) inconclusive

mechanism of renal disease progression 3) late therapeutic implementation and

4) altered vascular homeostasis.

To solve the above clinical problems we implemented 1) sensitive
diagnostic markers to recognize early stage of chronic kidney disease 2) renal
microvascular disease and chronic renal ischemia to be the crucial mechanism of
renal disease progression and be therapeutic forget 3) early therapeutic strategy
with either vasodilators, exercise, or eating proper diet and 4) therapeutic
responsiveness to treatment at early stage of chronic kidney disease due to
an intact vascular homeostasis. All of these integrative strategies would improve
the renal perfusion and function, as well as prevent the end-stage renal disease.

In fact this innovative strategy is a sustainable development mimic the Theory

of Self — Sufficiency of His Majesty King Bhumibol Adulyade;.

Keywords: chronic kidney disease, diagnostic markers, renal perfusion, vascular

homeostasis, renal microvascular disease
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Abstract

Rosetta Spacecraft to Study Comet 67P/Churyumov-Gerasimenko
Nibondh Saibejra
Fellow of the Academy of Science, The Royal Society, Thailand

Rosetta spacecraft is the first space probe to perform a detailed study of
comet 67P/Churyumov-Gerasimenko. The probe consists of two parts, the Rosetta
orbiter and the Philae lander. Rosetta dimensions measure 2.8 x 2.1 x 2 meter,
having solar panels as a source of electrical power. The European Space Agency
launched Rosetta from Kourou space launching site in French Guiana using
the Ariane 5G+V-158 rocket on March 2, 2004 at 07:17 UTC. The spacecraft went
around the Earth and Mars for gravity assist to bring it to orbit the comet on August
6, 2014 after 6,400 million-kilometer journey lasting 10 years, 5 months, and 4 days.
The Philae lander is planned to land on the comet on November 3, 2014, while
the Rosetta orbiter will be circling around the comet at a 30-kilometer distance.
Both the orbiter and lander will observe the comet, which is moving closer to the Sun.
The next closest approach to the Sun of the comet is on August 13, 2015.

The Rosetta mission is coming to an end in December, 2015.

Keywords: Rosetta spacecraft, Philae lander, comet 67P/Churyumov-Gerasimenko
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[
Reference . HRCZOZ/M48
Date : 26 Ppril 2012
Prof. Saichol

of Horticulture
Faculty of Agricutturs
Uniiersity,
Bangkok 10900, Thailand

Dear Prof Ketsa |

Technical Course on Postharvest Handling of Tropical Produce, 30 Jume -3 July
201z

It iz moy pleasure to inform you that the Organizing Committes is officially inviting you as
one of the Lecturers in the aboe Course to delver topics on:

1. Packaging and storage technalo gy,
2. Postharvest treatment ( Ripening, cogting, cooling &t and
3. 0Omamentals (potted, cut flowers and greens)

The Course will be arganized in conjunction with the [PS 2012, and will be held from 30
Jume — & July 2012 at MARDI Training Complex, Serdang, Malaysia. b will be lecture
sessions from 30 June - 2 Juby, followed by field wisits to packinghouses and famms
around Perak and Cameron Highlands from 3 — & Juby 2012. The tentative programme of
the Course is attached; your tickets will be amanged by the Secretariat of the Organizing

Committee. Pleaze contact b Faridah Mohd Som (fandams @mardi.gow.moy for your
flight schedule.

The Organizing Committes will provide you with accommadation (neluding meals) during
the course at MARDI Training Complex and field yisitz, and a modest honoranum as an
expression of our gratitude on your contributions to the Course.

On behalf ofthe Organizing Committes, | would like to thank wou in advance foryour
cooperation and willingness to contribute to this Course. Please reply vour aceeptance to
our invitation and submit the softcopy of your lecture and workishop materals to

pauziah @Emardi.q oo oy

| look fonuard to receive wour reply soon.
“wiery best regards,

4

(OR. MOHD. SALLEH PUNAN)
Chairman of the Technical Committee

v

3UT o anuune@iyain MARDI Tiluinennsiinausy
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COURSE ON POSTHARVEST HANDLING

OF TROPICAL PRODUCE
PUSAT LATIHAN MARDI, SERDANG, SELANGOR
30 JUNE - 5 JULY 2012

Sitting front row from left to right : Gustavo H.A Tei'Xei'Ra, Sylvia Travers, Rully Hardansyah, Randy Beaudry, Dr Mohd Sallsh Punan, Dr Shiow ¥ Wang, Dr.Chien Y. Wang, Prof Dr Saichol Ketxia
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Abstract

A Study Tour of Horticulture in Malaysia
Saichol Ketsa
Associate Fellow of the Academy of Science, The Royal Society, Thailand

The author was invited to give a lecture for the training course ‘Postharvest
Handling of Tropical Produce’ at the Malaysian Research and Development Institute
(MARDI), Selango, Malaysia during 30 June - 5 July 2012. The lecture was given
during 30 June - 2 July 2012, while the study tour was conducted during 3-5 July 2012
to see horticulture in both lowlands and highlands. Malaysia has a total area
of 329,847 sq km and population 30,134,926. Malaysia is located near the equator
and has tropical climate similar to Thailand but more rainfall and higher relative
humidity than Thailand. Horticultural coommodities grown commercially in lowlands
are banana, guava, and star fruit. The study tour at Cameron Highlands was
highlighted, with commodities grown commercially in highlands including strawberry,
vegetables, and chrysanthemum. The Cameron Highlands has a cool temperature
all year round, good views and good accommodation. Therefore, Cameron Highlands

is very popular among Malaysian tourists and oversea tourists including Thai people.

Keywords: vegetable, fruit, flower, postharvest handling, Malaysia, Cameron
Highlands, MARDI
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Abstract

Water: A Miracle from the Universe to Molecules and from Molecules to Life
and Health

Ahnond Bunyaratvej

Associate Fellow of the Academy of Science, The Royal Society, Thailand

PYY Foundation (Foundation for Sustainable Development)

Monnipha Sila-asna

The project of Health Product Development Center,

Faculty of Agricultural Technology and Food, Rajabhat Pibulsongkram University

PYY Foundation (Foundation for Sustainable Development)

Water, the foundation of life on earth, could play contributing role in life
evolution of tremendous numbers of species, including humanity, Homo sapien.
Compared among living creatures, human is considered as the new comer on this
planet. Surprisingly, physical ability and human wisdom could generate impact
upon nature and environmental changes. So far, the management of nature in
relation to water done by human has not yet reached the properly manipulated
target. According to a forecast, by the year 2025, more than half of the world
population will be facing the problems of water crisis. Water requirement in many
developing countries will be increased up to more than 50% by the year 2030.
Water resource is then becoming the major factor for global economics and
agriculture. Nowadays, the majority of global people could consume clean water.
Nevertheless, one billion people could not access clean drinking water, and
insufficient sanitary of water system is now a problem of two and a half billion
people. While at present, water management is targeted to accessibility of clean
water, many researchers raise the question, “What is the meaning of clean water?”
As a matter of fact, the value and meaning of clean water are far beyond our
perception. Human wisdom has not yet totally penetrated to the nature of water.
An attempt to gather pieces of jigsaw of water information from the universe
down to cells and molecules, including our research data, has been done to
challenge inspiration and attitude towards the dimension of “the truth of water”.

Keywords: water, cell, molecule, health
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Abstract

Fresh-cut of Fruits and Vegetables
Saichol Ketsa
Associate Fellow of the Academy of Science, The Royal Society, Thailand

Nowadays life in the city is totally different from the past
because people have limited time and residence. Under this circumstance has
led them to find out fresh fruits and vegetables for their consumption with least
preparation and convenience. Fresh-cut produce can be eaten freshly and no
cooking is required before consumption. Fresh-cut fruits and vegetables are their
choice and become increasingly popular. Not all fruits and vegetables can be
prepared for fresh-cut produce. Produce for fresh-cut fruits and vegetables must
be fresh and the preparation has to be done under the hysienic condition to
prevent microorganism contamination for safety of consumers. Therefore, the
whole process from the first step until the last step must incorporate GAP (Good
Agriculture Practices), EuroGAP (European Good Agriculture Practices), Codex
and HAACP (Hazard Analysis Critical Control Point) into the production line to
make sure all fresh-cut fruits and vegetables are safety for consumers. The
consumers must also consider the freshness and decay of the fresh-cut fruits

and vegetables before buying them.

Keywords: fresh-cut of fruits and vegetables, freshness, browning, contamination
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Abstract

Policy Issue for Managing Wastes from Municipality and University
Somchart Soponronnarit

Fellow of the Academy of Science, The Royal Society, Thailand
School of Energy, Environment and Materials,

King Mongkut’s University of Technology Thonburi

Prida Wibulswas

Fellow of the Academy of Science, The Royal Society, Thailand
School of Energy, Environment and Materials,

King Mongkut’s University of Technology Thonburi

Waste, useless and thrown away because not wanted, is a big problem of
urbanized society at present. From studies conducted by several research groups
indicated that waste from most municipalities and universities in Thailand fell
among 5-20 tons per day which was too small to economically generate electricity.
Recommended strategy is: 1) to enhance separation of useful waste upstream, 2)
to preliminarily separate remaining useful waste at a collecting center, 3) to
employ aerobic fermentation of remaining organic waste for producing organic
fertilizer, and 4) to use rather clean plastic waste left after separation of organic
fertilizer in order to produce second-hand plastic granule, or to use as fuel if

possible or to produce liquid fuel but still at high cost.

Keywords: management, electricity generation, fermentation, municipal waste,

organic fertilizer
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Abstract  Dissolution Testing for Generic Drugs
Sompol Prakongpan

Associate Fellow of the Academy of Science, The Royal Society, Thailand

Dissolution rate of a pharmaceutical product is an important factor for in
vivo performance of the drug. The active pharmaceutical ingredient (API) has to be
dissolved/released from oral product in the gastrointestinal tract in order to be
absorbed. Dissolution testing has been successfully used in various stages of product
life cycle including product development, drug registration, formulation development,
manufacturing process, quality control and drug shelf-life. Dissolution testing also
used in scale up and post approval changes (variations) of a product. In certain cases
it can be used as surrogate for bioequivalence testing. This article review the

guidelines and applications of dissolution testing for oral solid dosage generics.

Keywords:  dissolution, dissolution testing, bioavailability, bioequivalence,

biopharmaceutic classification system, variations
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Abstract  Case Study on Emerging Environmental and Global Sustainability Issues
Chongrak Polprasert
Associate Fellow of the Academy of Science, The Royal Society, Thailand
Faculty of Engineering, Thammasat University, Thailand
Suthirat Kittipongvises
The University of Tokyo, Japan
Environmental Research Institute, Chulalongkorn University, Thailand
Pannawee Mekwichai
Asian Institute of Technology, Thailand
Takashi Mino
The University of Tokyo, Japan

Due to increased population growth and industrial development,
there have been serious environmental problems, especially in less developed
countries. Environmental pollution caused by waste discharges from domestic and
industrial sources have contaminated water, air and soil resources and affecting
human and animal health. Currently, almost half of the global population is still
under poverty level and lacking access to safe water supply and adequate sanitation
services. Some emerging environmental issues are global warming and climate
change, which have resulted in natural disasters such as severe flooding, earthquake
and tsunami. These environmental impacts are considered to be a threat to human
sustainability and a major cause for damages to natural resources, economic and
social development. To cope with these emerging environmental problems, there
should be multidisciplinary and transdisciplinary academic programs which enable
researchers from different disciplines to work together. These researchers can initiate
joint research problems and work plans leading to new ideas which could solve the
problems and strengthening global sustainability. A case study on transdisciplinary
academic program is being carried out at the Graduate School of Frontier Science,
the University of Tokyo in Japan. Under the Graduate Program on Sustainability
Science-Global Leadership Initiative (GPSS-GLI), there is integration of academic
disciplines from various Faculties, and the graduate students can conduct research

on actual environmental/sustainability issues with due consideration to systematic
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thinking and holistic paradigms. This transdisciplinary academic program is expected
to produce graduates who are capable of solving complex environmental problems

with leadership skills to further human sustainability.

Keywords:  transdisciplinary program, sustainability, environment,

multidisciplinary program, holistic thinking
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Abstract Mother’s name of Sunthorn Phu is U9
Thosaporn Wongratana

Fellow of the Academy of Science, The Royal Society, Thailand

In writing verses Sunthorn Phu usually made travelling by boat.
Station by station he observed and described scenes for making verses in
connection with what he had in mind, especially his departed lovers, or any
woman. He did like this repeatedly in the same work and later. Therefore any of
his life stories and his connections with others can be detected from various
sources of his works. The author’s hypothesis is that Sunthorn Phu must mention
somewhere also the name of his mother. There are several indications that her
name is U7. In this paper all the verses concerning with water-lilies and lotuses or
any kind of {1 in Thai by Sunthorn Phu are gathered and shown chronolosgically,
with discussion. Historically, while Sunthorn Phu was one of the consultants of
King Rama I, there was evidence that he could not stand if U7 is mentioned
improperly. And till the death of his mother in 2384 B.E., U1 in the “Tale of Phra
Apai-manee”, section 45 pages 902, was described as “ INWIINLSEI18VI835” and
exactly a year later in “Us1AnszUsyan” as “Un992lselUseUswnsEa1895”. Which
somehow corresponds with “Uuings” a character likely implies to his mother
from the beginning of the tale and “U2” in “Iﬂqm” as well. Eventually when he
composed “Iﬂiﬂﬁﬁﬂ@l%ﬁim”, a village U197 is described as a synonym, actually

of the name of his mother.

Keywords: Sunthorn Phu’s mother, her name, U2



%"'m'aw*‘g
25615519V UNNYHAN
UM o aUUT @ 1.A-8.0. beds

WIANTINATHANNILATYSAA
aztagannzlaniau : laaanday’

[} -4 -1 v

GAUNS  9ANA
2IAFTH @19n3neIaIans
SIVUNND TN

unAnga

808 (Saccharum officinarum L.) Wuiwiasegiafidagyiduduiu e vo9
Uszinelng uazluduiu e vaddan nefinandndosuszanal eoo S1UAY wazATEUARY
Wanwzdgnuseann oo d1uls ladenandnfals oo Ml MININBATNTEINITALNINAKER
1§ © wilawdenusavea Ussindlneaziidenmwae ¢ dwulsdwiuugninieldlu
a = I Yy y aa 2 o v 3 % AR
fanssufiaaniazlanfould Uhidulabunudiaansaszauasuaulivszanm ox dusials
visagaduuiiaasueulaeenluneananusssimedlivszann o dudelivie avo dusiy
Tununthauysal ¢ d1uls drmnanansaiiunandnlunvAsegnavan e wianAagae
Jagliu MeglddlefivdennnisUgndniuszina me dwls anduduzudaussana

1% ' % v o2 & Ad oA 2 o 3 ¢
a.¢ 8ls 59 eae duls Wununnansavgnduaiiuinaisuaulasenlenain
v v 2 & A A o ' a % % %) '
USIIMIA momle d1uAY FuluGFesiaursavilibionn weddanuianudilaud
nwasnsliignims uaglidedldiRuiluuaudnuiedamiadentsnda Jelogudlusssuvid

a a a o [ | Yy a v oA vy o v oy
nsiukandniidadevaniiazdesiansan  Jade As Jadeduiugnssunasladeniu
A33IMEINY  AunugnssuinsHauUTUUTIWLS IRlinanwzassnINANRRIN1TYRs
AARARIMINTINENNMaIRY WY Wugnliaumuge Wusnduunauddlulidasnn
watimaszlalinizandufeuluszninanisvuds Wusiilisanaanmsnzaanumau
azanaudodesaanaan wudduniulsa Tudutadeneeaisiner fe Jadensiuanay
ilidesnugiferiuinandinnaruainiinensnsiaeyiinn - uianssuazdeninlitindu

v = o o A 4 v a 1 via X a a
waneiulaesfithmnenddyfenisinensnssunlildnandndalsinuiu manalszansaw
MINEANNNLATEFAR 1B MIAAFLIIY Wazynansnenns 1w mslinhuazlsegnadivszansam
mslasiunaznsidndngisiivssvdadiuny wantulinsiudawedon Jagtuldfiuinnssy

o

* yssenglunsusvyudninivermans siwdudineant WoTun oo NINIAN A, bede



The Journal of the Royal Society of Thailand
Volume 40 Number 1 January-March 2015

o WinnssunskanNAsYgNavzdieannzlaniou : luwandsey

nfidngamlumsiiunandan1nsinens Jwusananluldiuivasegianaunnvia
ineasnsinedadruaiuisaguiaiieuiisuiuusainalugininendeuniidednin
ameagsiuluEawaRunuuazmMitinNsEULYaUsEMUYRLsy Tuvasisulszsann
Aunuidsuaziauimisingimansuazinalulagvasuszmdalneagluszauiiaiuin
wilszmAlvealinandnmunensaguaihvaunasvadlantuueiEes  Hanuwal
Foe0oUNaAIUIININEATNIAY NITWAILIAIUNEATVBIINEUINIASISUAUAINNITABIAN
ADIYNVDUNAINT UNATIFUIINMSIUUYIUTDINBUBHAATIIUN9aE1N vilvilAn
ATMYITU ATHAILINISINEASIAEIUTNNE ann1sldansadl Wuddegrerinudsaves
o A a a v v a Ao a a . . A
winnssuninanmalulagnisudndleaaunidnGuldlude Effective microorganism
A 2 v yw o oA ' P A a o sl ¥ a a o~
Wse EM &ldsuniswaiunsiaiiiasegnininunsaulindaduaiidisenisniyiiulnvasiy
wazavANAngRvlad1Sa dnsvenenaililinsinneasduniduntu Jausnainas
Junafunfewandon  uiguaweundevaanensnsuasduilaauds dadumsandunu
NIHENINAEY FaNNIATIAITVILMEADAYILEFINTZUUNTIRAIANNUAILALER AW
grusiawaztdusssy dnUssinunilefaylewdslinunsnsinwniivinogiaieane
AaeAnANIa  InYAsNIReslivauvTaunasUnNan1svauszmululsuaraIuvasauLes
Sglidndudesadrenansdaiinauninsiaiung msizminaassiubifivnundelsuives
=l o/ o g = o
NEASNS wonaNbidiuszleviudn guinlilandaudu wasidesuussanuRIUIUINN NEASNS
afimaaninduazinnnuiinurunisldBudainuvasinuasaues iffitudwulisnas
asuyavavImaiaussudaiiuil drfiftusladduginasusualvnguaziiundes fana
= X dd 2 %9u v & o 5% ' ) a . o w a P
dazuilelugruvasnuniainuin ina linel lidasinetadenisnaniidnazinnanananla
UadsFasnaugauauysalvasfuivinliiinddiddnnineganissyiavinvasiivfie
winnssuafysesanit maiudurseIngliuifusgramunzauiuisiiszdesliminegs
¥ 19 o 10 & v P = Ny a o | a o W
Audn Ussndaniwens Tnglinludedliosaung Hasiifioansnsideuvaedunseing
Mmzdowanlaeslulinvasnunsns FezuanmefiunuannyesiuLaztAsYgnanugn
Y @ o Y ' v X a = ' v & a
dlaniild e wih uazvduauluBnautis oo Wit AldiuUYNlaNEARY 0.¢
asrwaleaniely A.A. eoo 138 N.A. bbca AMUNUNINYIANFASNILanAIANNILS
Yy A & wo a & % & v o
wazlunaindesiilneazidufirlunuifaiaznluusegelaliinensnsialanldvinnu

Y
= L |

' & e e = a o aX
SﬂQSﬂuVNIafﬂﬁuﬁqLL'JﬂéI'?JNVlﬂ Nq’uﬂqwauquﬂﬂ LLﬁSﬁ"\]%ﬁJﬁﬂqWLﬂi‘Uﬁﬂ"\]LLazﬁﬁﬂuﬂﬂu

R
8 ay v d & '
uguqunumlﬂmmﬁ

o o

AIEIALY : B0, YN, WAIITUNALNY, UIANTIY, INEATNTTY, NNLlandau, nandnsals,

(7]

UIANITUIULNDNISINEAS



1S
o

'J"Iiﬁ']ii']“lﬂ]mﬂﬂﬂﬁﬂ']
U7 o aUUT @ 1.A-8.0. beds

9IUNT  F9ALND 0

UNUI

TunMzAndiuannurasoadanidmualy  wadsauandiurardundsunauwnu
PRy o w a X a a ' A Aa o W & 1Y)
nilpudfyungdu. Ussindlngegluwngiioniefivanzunnisugnitenianudfg i
\NEASIAYRAMNTIHTN DY W Teaumil ANUTY LaAATIVINZUANTRSRUlAYDIHY
maeaal Yhlussindlneauisadeanndnnaniansinunsiadusududu 9 vedan wu 917
[~ @ [ a [y [} éj a | [~ & @ 1 gj ’oJ Y
WUdusu o va9lan (Mandusvadtuszazii@oinduaniunisaisnasiwingy) disalaedu
1 usuiv o uazhasluduiu o melu b Vmszsguabmilivssmedilimsiiuiunugndes
a oA v v v & o ~ A a v a
3N oo,000 15 wataulssnuliiudaglmANANENIN NUNENSNLNANARLINWAEAILNSO LTNES
W uawnule Wy sudguznduazunduiiiu Aldnenmiaziiunandnsolsle uinnssy
nswanigAsYgRavsdisannizlaniou : luwaansee Ineusulssladumandnnainuiugnssy

N a P A A ) v ) Aa 1 o= oa A aAd o A A '

waresTImven widleniansantadumenuiugnssumiley) Jeiinandniduiugivimansuinisimnzugn
TudiuivatewisesUsewalngnianurainansiieanawinIs Uselemial Matiunandnsals
TunAdeiRahuuinnssumifetesiviademuaisinen donnaansaiunandaselslannivunums
a1ty b whwesilueglutigiu sulunadvaunasugianasanizwindey nszaglaan
funnsUaniiunuasiegliesanalivesnunsns alaldiinlgymdau wsyghauaznisdies

a O < a o s A € X o 6 vad o | X
nus BnvisatdunafveiuasusuanSuA (carbon footprint) insngvilviitunuanthunniu
dulLTITIann1ILlansau

douidufivinunsivuzanfiazissialiifiunandndelslaglitadoniadsinewiniian
WsIvRNarateUIEnIs Ao
(@) 828l UUNVAULUUVBINITAVATIZAIDUAMUY C4 NSHUATIZVIAELEIUY Ca4
wuadusnluseslnetindueaiilusnne wazvenonalnetinassinewavdndaaiiflssuiinia
Tudgaiuduaus Useinaeeamside I5Msduasizvimeunaieseasnuiniiussdnsameaindtng

dindluvg) wu 91 TudUznas 819ms) Urautndu lagingauegaBlunununSounianu
VAL YURYIES

LY
N o ea

(o) deeiugnvannuanglidonldlunniuivesUsenalne Nuiugingslulssmenay
Wdhaneslseine
() MsUandeeiiendnimalulssmalnevilannnienilssnusutedes wiliteuuan

Tuituinnald enadumszanaldiifivmsugnadu q Wy enansuasUiaundu iheldfegud



%"'wanﬁ‘g
The Journal of the Royal Society of Thailand
Volume 40 Number 1 January-March 2015

oo WinnssunskanNAsYgNavzdieannzlaniou : luwandsey

uonanil inwasnadedn sedummvuRziiTAduns s duiuARTunnnlugg e
winatglanuanuideiidnuiestonemieds fdeslunlimiulussiuiosas co vasmadu
Fuduaiadosziulsema wilduinaliue fuazinatinmlngsngeaniAiadessiuuszine
doslunialdfaviduitviliuseloviuuun3duiu (three in one) Ifiguiy fe Tinandn
o. FUETMS . undsnu Fhldtmdnunatinmiioenudesuavaiusing q fdean
mandmhealundalnih uagldidomasdanm fo dnmmima (molass) Wluemuea) uay
o, wanAsyaAuvIsgaa NI WU eBuvds anvesiivielunsruiunisuenadintinia
Tulsssn uazansueuduvddlsaunsnihlunanansduridyarifadnvateviia vinaziiarsan
Uslowivonislidoslunivesnatnnm daglduandeinsemaldftheauauysal vhlviy
Wigdulngs awnsovilinandesiolsge Jenweldfuuinandeifidey Tnslifowudiiui

v A

FUNYNUATUAN WU 81915 Az UaNETY Iusumzﬁmqwqiﬂﬁmst,qusﬁ’uqq SIAIHNANAIUIN

[ 1

dosthanuiinasugianadeniddgyuennunsnsive newiuesdanudnysannisilinands
gaNIANARY oo WMl iathAnadesalsiiingu b i1 m wih Mazanunsaaniiufivgndesasld

Y

wnnd @ auls FawnsathluvgnUiiieannislaniounasiiivaunavesssuuiinalaglian

=3

NANANIIUVDIUTELNA

(@) qmawwﬂsimé’asLLazﬁwmaeumUizmﬁlmﬁLaﬁsﬁm‘wqaL‘wmzﬁizwmiLLﬂqﬂuwaﬂiﬂ%ﬁ
~ ) | ) ° v e & Aaa v & |
Na9fTEMINAANYATAUNIAGAFINNTIY wﬂwqmammiuuLﬂuwugmmmﬂmﬂugwumq
QREVNTIUDU 9 Lﬁasumawa‘mamegﬁﬂﬁL“fluﬁmﬁiaﬁaLmé’amLLawmLmuqmmmﬁmmﬁﬁmﬁm
Dugu

HaNANN9LATENAVa9808 (Economic Yield)

a 4 ! r-:ll

NaKArMaATYsAaARd LT AUAL I INvd el ATl FLAnYAINT WU Wandn
ymaAssgivresdnfedden nandamaassginnlidosfeddudainlufiuiendiaa
laldannauduiitug wu men vie na GaitladunarnmImuaunananfeNTzUIUNTNEETTINGT
fifudounitdiudiiu lumsugndesazdosdnideniugdosilioonaenluanniziindouiiugn
N1 NTEENABNALLEIEINSAINAILTITIT A F U aniulanazanuiaresddus S unanan
maasugiandn dagdummuduiudeaumanmdsnunaunuinlinandamaaswgRiasuaeuly
finsidndu  wliussleminmaasusiauenivieaniiagldium wu nsinanadanmunly
wanlilvievinifielivsslonisuuuudy ilfnaTinmitmuadunandemaasusia uas

o § Y 2 A a & A
ibigegausaduiivasughalaluiunnnnavesdssindlneg



1S
o

'J"Iiﬁ']ii']“lﬂ]mﬂﬂﬂﬁﬂ']
U7 o aUUT @ 1.A-8.0. beds

9IUNT  F9ALND ode

oedlsfin mavgndeslsnandnvansetnsiiasselevifurnudissnamaasugiavesszime
wu Ifthenadaduonmns Wnathnmiilusdalnih Wi deslundmenuealasnsdnglsifosse
Tieeiiowiivaranhmalifui vierdmhmauasiimmbma (molass) viniemuealaglifestnads
Yovavauvmunileufuiiymlsmandntmaifiosesafien Sesdudufinesvsiafianusn
I dufindsrnlagldfesudsiuiifufivonns mszdosiosaansaidulin . eghs mnvie
yudesdiamnsaliidundsnundaliinlése uanduddidmaaedduiufineld

winnssudAygnIsNHaNAnLATaARUYY

. WiIANIsUAUWATIANITUGN
uinnssuildnmamemdesuareyuianddesusziin mo nie <& Tudewirdon
awgnluls mevihdutiasrhligessenausruunnufiuss uassenneiosar eoo WumsUsEvdn
viewtug  wasvhliidassezsiaseninnedosfiazdvlnsolulfegvatinavetuynne sz

De

nszezloey  lawdbilaszaziaunuannsadnluiiowazandlunnoanladodsslatu  luld

Re

Juogffumasentesmdesiivgnuuusafufuentisliisenth msgndesuvuislneilayld
yiowiusiidouszanmu b vie o 1o Ndusesiviouliudldfunay dndaziadydudiudes
snmdesiaegmudeiiiuusnegseude nssenliaiauetusgifudattluiunarannien
finwnsnsaualally uiuuulmiiinumsnsanansomuasanmedeslunuasmzndlifud
wazinuaInsannndondunddosfiueussdeuiluvgnluls lussssimmgadoniinuasns
HanursamuausEd T uangudnssenvewnn unisussndauiunanidldllfgadn
Buduann mnliilulifedisliieutugien dnlvginuninsazerdoaudulufufiagly
dowson msuuztlvinumsnsugniungruvieUaegouuidumanaiiediunssenve svieusiug
Judrday luntanssulndfdadedesmssendaiisluld mssinuasnsezdidamediaylni
Tuudasmem dddliinnuagldfuiuiivtesnilulivaremi uinnssuidmelfinunansdgn
Tungladld Medtuegfuunumafufeddsnu Sevdulngasdaidionigszm ob Hou
dieliazauthnalusidosligean dulvgasgnlilfifufeluggmounseidedosazaray
thmalsnniiaelutsiiflgamnfisn fatidululfmumsnatsineunszdannanelavesiivanas
Slegamgiisnas Wedesisnsmamelasas asasfvihmatadunandnannisdansgidae
waslilfinnty  whieedinsinidedesilitanuingiiuinnssueslsfiastonsammulild

Tuszaumimelalaglifessagguun aglaiunedlanad inwnsnsegldlivudesunlswulugg



%"'wanﬁ‘g
The Journal of the Royal Society of Thailand
Volume 40 Number 1 January-March 2015

oato WinnssunskanNAsYgNavzdieannzlaniou : luwandsey

e INTIZNISAUEIAIaT rdInNsAUAgE v lmNuruanad e neulsluiaU deu
Panaiduansdu

wwIRnlrdiSuAsuAnisUgn PRI UYS DI T0 008NN EAINANAUSDINLTILTI LA
Yusninunmeaindseiugnamdontad inlvmizlunssusniianmungdunisiienanly
Lma‘uLmLﬁui’a@ﬁmmzLLdmiwamé’aaLT]uaé’Nﬁ nensnsansanaaedliTanusimieuas
~ 9 Aa & o a N X A da ) a ° v
fimgnluviesd BuluTaniinuasnsilegluiuiivenuenaad inssuinnssule q Magtanly
Tunisudsiunanianisinensazdeaduuinnssuiiindssansnmnisudnse lliisaiunands
solsiviny F9asluuinnssundsdu (sustainable) wasIBNBAINTLADEILNATY A1SARLEDN
v fa W o v A a o fal 1 Y] & Aa '
Wuglindnnsddyme deniusnliosnaenluan niindonvesiunfslan (Ws1enendzues
91911597NadU anANudIUNILlsa) TrinninanarAuiud dudassluindudis aauausd
oy oa AN ea Yy a S v v v oA = A A '
noledunidd Linouwasunnned vaueliiliugsesliidonvainvaied waswmunzuniiuiiniaeiig o
Meavdunusngluniide 50931971978MUg0Re A1TNUAMYNITUNITORUUALUING NTENTN
RANNTIU (b&d&)

s

winnssufiaznanlufitandutiofomaisivedidnadonsasyiulavosdosiug
flgsunsdaaiunnunenusy Sanwesnsandvayild unemuthsdimdnms wadaluuinngs
fsuguaruiidedomsiinunsnsldnasesenenaldios Inennaedlufiuiiliuvosmuies
Fevedithioienyuniediinnananiunndsty Soinunsnsindnan awmmiuuama wdias
ansaundaymle awﬁ%m’%amam%ﬁﬁﬁaﬁLﬁuaqﬁmmgﬂﬂé’ﬂ Lﬁuﬁugwﬂumsmuammm%zy
Gulaesity Aeaisinenvesiio Taduaumilmomgnumans aseunquaanivanansiiinge
msfnudy AududdPininanemsliuguduardnimualuland  mrefiefiszuueuled
fanunsassuisendasuniveulaeenledluoinalutesinsseninawadiiunslulamse
Tnefhhsuvhufisends uasistulunssuiunsdaaseimenanidorsdendu 4 11 nsvuiuns
duasgiiuas (vitumansansd as.adu alsua weldlussiivevesiusnuiuud) uyud
wazdnldannsadneronealuairadedoldseneld dFenineromsiivasiaudalulss
dauvadvivanzan Tasenduailulawnsn Tsiu uavluuifivairsludugiu asui deadu
Tssumdntinnadiass dulsanuhmadudedliiuides dihdesluilibundmina
fdavs anmnsaiulilidesioans wavagmnuinisvuddluSunanssnedulitefuilnaua

Tiwwds fwdeanuaniimatulssnulmihldlgusslovivangsgrsauaiananlain ludade



25615519V UNNYHAN
U7 @o atuf @ 1.A.-1.0. beee

9IUNT  F9ALND ool

widefinas lueunansilndthieeiindndarididunandnd 0 9nnuinnssuiumallasfiiiusslevd
FonauyweAlneiiinanNanATNsduATEiReLawessey  iInszdeaiduiiviiviinsdunse
souaslsuszavsnmgaiigavioBonite 4 dunsiign nanie BedosldTunamnniddungiz
Fonadlinndoainsonsliinniues sulssanalunitewssiauiinaessuasienty
Famsvumlulunsadansyaduidlinanasuazainiu Inglddoaindainaganaunauthema
wazliifiosndrimmilsfenaedodluyngniniin insenendnsolivniutiuuuou fadu msdnw
iadesnmvesnardsiumnvissuUszanalulunmsasheuinngsy. a$adndasimiillinnumi
yiovewvnu Budundnsfusidiuguamvidodugramnssnfted neswudosuazinniouas
AZNITUNTITIVEUAIBR (20.) mﬂﬂﬁmmﬁwﬁ’mmﬁaqﬁmﬂ szuAdymAnuiunuEessan
andnleuds mnelsulienilifauaaumaasusiadognamnssutu q 1§ sgfiuiiszuy
wo/mo MFUNNABY mo Tudr MnrasBsanineinmsvesindmnisluaandunsnyivane
amiiy vaneanafirhonuhuiumaeny femlsnuassunmemls wensenyenamngy
wazfiin yhldszuunasunsuardsiusnauntull Taglildvinlsuiisas

©. uInnssuMsaKananlagn1sina1slunn

A v a & = o ==, Y Y a a

degeeiiulady ailludwiuin ulnadlunisauauivsialiliasayaulamee
Iosunadliifieswennnisdaaszisauas uiidunadounnandnsiuvesiia luduiunisiaziiu
llmsemninuasnsinanstueenudililuiiaeennauiu agliusslevl o e fie vild
Fyiwmenszvnkas Jluugalonazinaindey warannseldeglunniiugemis i uag

o & o v = g Y N T = [ = 2 1%
59053 nTuNa1su Fulunseininndrisnudedn uwiluwailldaswng mseludey
o A a N oAy v @ v o vy X A o =
falansusenaudunidiilannnisdauasesimeuaiiinaiiailee wWuly aslulamse lusiu
wavluiuegluilele siuvissmemsndndudnunnunevanesiin msiezanalivufuuinnia
= I 1 ¢ a1 = ' v a . a @ Aa A o
ievzlagavaaglinnugauanysalunfudely Fond dae (mulching) AuvziiBunseing
a X o & v A 'a = a a 1% = & A A v o o
WinTuwagsne W sNTLUuaznauAnaAuiven1sRsyiulnvesdestu Tunviasunnnenawnem,
dalsanuuad ililddesanlminnl Sundeinglufuiiinduduinlilaseasisveshiundy
Higlienalufuilinniu Feazdigduaiunisuiyaulavessn nsnivgaguiuags19ems
o0 ' a a o v v vak & a da Y o vay v o a
MudusinisRsyiivlavesddulaniu wenaind  Auiniilassaiesiugedglvdldnounu
wedeed Flifidunseuniiy wiyaldfeunuidiugisingedu mdnasluwnuenainizan
asglumsugsomstivdiuudy Seielilundiliunlasulasenfinddud iumsduaszimeuas



%"'wanﬁ‘g
The Journal of the Royal Society of Thailand
Volume 40 Number 1 January-March 2015

ode WinnssunskanNAsYgNavzdieannzlaniou : luwandsey

wazanmsmelannluun Vilvinandnravienandnansifiuty inwasnsunsaudniwanaiils
lidufuAussny inwesnsisntuiiiissneaeshuandiouiloug mnednandndolifiudu
seldmonnuasnsiifindununandn uarusanuiiineldssiazenills unsdiafosningu
usaNUY fanansnifiunandnlivatowin faunsaandiuiulsiivgnadls iunsUsevdanm
Usendaiiuil Usendaussnu udkandnsiadfistu fosduniveu sxnaasslsifennoufls

. WIANTIUAUMANANITAIUANTYINY
o % v a = Y a A v v 3 ' v 1A !
winnssuillimelialgnitvnsegaiinquauiiedesdadn wasddesliunleseagliluud
A - U a = = . . A a A 6l
iiedinsansly Wvnsenaniduusngagienielulasiau (nitrogen fixation) Inefgdun3divusin
(root nodules) teulediunvisseufisenvfeuuiallasauluanrddeyUssinadeovay o
Tinanelusenluflenduleliinhlulivsslevdluguuuusig 9 msdenldiivnsegadaiivuings
wowmg labidaaunsudesuaraiunsndesaarelidunieinglas (mulching)

. winnssudumadianisuinssanatnuasde
nsugndeslildnandnuntunarewnnniduty invnsnssududesdundailuls
UDIULDY HWnTrUTaUsEuTesiadanlife neduazniduiiieadesmsaiuayuidesi
ogadudl ladmmslafony suussanaildilisnnuinanouunuduainisamu dununsns
uierTeannIniluvaniivemues warTafisraiiung innsnslnetsiuanANLENaLLLLEY
Usemelnefluanynidsena shegrdlanwnsnsissnfuiniuuliddlulsuuasaiidou
Yoenued WizumaNdanszdeg i ldvsuusiununnudliinuesnsiiuidosas mo
Huunaafuih frfomimsysadiitunliosnemieds difaglifdhsoudsdmiuineanslne
Snuan wnAseumszasnidannsmillivavssng  mnedanwafondlndifety i
wswgRafidndfndiendaty inumsnslimstnademananlinedsaseunsailodeddfudily
Huunashfesay mo mnwdofuvanivansafiunandaldvansu auufiduififu oo 13
¥8enlsar oo fiu 91 eoo fu AU o WilHhunges nandndeniiin o wh Ugndos
o 5lalsag mo fu aelidensin beo M MduUABE1NAL do-eco fiusials Al me¢o-soo fiu

fisnglauszuna goo,000 AT ALAUIIANAILANITAIV

‘ﬁl v 1 9°J v aa ¥ 9-’901 1Y v ‘:‘I U gj QOJ 6
Walauvaaingd mswarvnIsmanbihundesmessuuiussndanaiuazgunsol
9 SEUUEMEanseaUsLAaruIadn wanideenisirinduiiunnudndulnsesdeas lUiiunis
WUleualuiy  duagliuagtiiedlainenInsasnoannaoa A NUMUNLANAINENTNN LNV



1S
o

'J"Iiﬁ']ii']“lﬂ]mﬂﬂﬂﬁﬂ']
U7 o aUUT @ 1.A-8.0. beds

9IUNT  F9ALND oRe

Y Yy (%

pued lagendendnnsfina1inudadnediu Mstituegiunuduuazunarulusssundves
fufustorusis gamausiazgy Sennflgaanisaimmtinsganmgienausurillanida
1N inumsnsingazdeddinauedlifialaniimitagnaasdeiimnzaniunuiesnnnitsense
gnsdseandidy

INuRINTAITINNTITdedunsduazannislddeiniiiioand ununisnanuay
annnaglaniou wenainil Jeduniddaieusulpanmnuesaulivineiunmsasyiulavessin
o § va & £ aa ada o 9 a & ' Yo a a aAfda
biRudanusularoNaNInTy Taadddnieuiulsiunniy wu lddeuiu dunsdnd
Usglevidinndudenlandiundiauwdy maiiudunseinglufvasiiuanugauauysalliuiay
= ¥ o W & A H a a = = aa £ %Y a
FutuladudAguniduiiassesaintl maiudunseTngiivaneds uegivanmiuwasanin
Ao
ileg
Y
Y 14 = o v
&. winnssusumalulagnisaiuaulsauazuuasdngdos

inwnsnslnegaluiasuszgnaldmaluladirnmununislidarsieiifidusunse
uAguAwoLTBYRINUIes TesAUNY Lazvesuslna dynauRgTesieade Runarnineins
Tulumsguagua fasdiidioaudunumsiionas inwnsnssumuuuudiaimmdululdnniu
thmafanuuunuesdunidinminimsdeily Tenusdemuvmuiunfafiassdauurm
wazHARS AN o wuudun3d Andnegiiinluilindningivannnefiariiulalunuiunsves
Smgvflazdeulssnuvenn  Jaduuinnssuivhmeinuasnsiveglinaasiselilulsvosmuies
Tudunainit vo YudrimeluladBidu (EM, Effective Microorsanism) uwnswangluuszwmelne
wazinwasnslngldianmeluladdinmildnsuiinfivuazayulnssing q Aldasifignsluns
Jostunazmdadngivunldlunisinuasunuaisiad asatadan e urssilafilnsiss
nsasaivinvesity linandntivuielaty wu nauiu neesnsslsssstagliinnnnaes
fudoy flddeentindiar ¢ Alansutuliuasunnnaldfivsvanu oo dwene azanunsnidiy
Handnludaemneliunidesugnuseninndt Aawlunmsinnsglaniuanudiuineinaudmiu
\nWAINT INaAdLTAsIdes U nuALuamesTald Tndvnisluntieausiig
wazinuasnsiosinagldinudesdlulivesmusedaiefanszdumn uenanmalulad
nsvsinudanunsnsmsthirndudsureusasdagivudlivhaefinasvganveeiugluls
WleysannsidnlsauazAngiinlned33 azldanduyunisdnuaziduiinstudunaden



%"'wanﬁ‘g
The Journal of the Royal Society of Thailand
Volume 40 Number 1 January-March 2015

oo WinnssunskanNAsYgNavzdieannzlaniou : luwandsey

d5d

9

winnssunnandduunanutaunsaldlifunsiuuiiunandndessolivennain
= a S v = o o Y oY vz 61 a
ludseina msgllanmgilonmanadeadaiunasemea avilanasiiusslevidemtauyveyii
961989 mszmsiunandnsielsvesiiviasugia Tiinvzilufivenmsvsefivndsau dldnandn
A ' a ! A X =3 ad A A 1% 3 ! « ! 1
uinuinandaselsinty Nazdnunmasluldusslovdegndu wu Ygnua lasane
Tunuiisud FauenannastisannslanieuwmdigeyinvuasinusaiwasanuraInany
meinnlinduingavanysadnase wunvgndeenilandaningiionnialndifesiununingiy
doelufivniou lumallaziivsslevidavuinvenenailllflulssmaigndeslunivdu wu
Us@alunivesnild Falanuvainvatenisdinings mnazgninangldinsznisinunsilid
Usgansamiasidunsagdedmsvaywend  ussmalvedugpilugesd Aasdunisad
U oA A L4 ! I a % a v L%
AsnsANhweieliuiusemelngluUssraulan Winavatduayusuyssinalunsidouasinm
= M oMy = o ax a sy My 1 = Vo 3
swazdeadllananisuunanuiifesnisugnaudsnid JaldlanatansglidlyTngussad
v v o a b o g v & a
waganinsamdeyailanily dasduasilviunanuileruiull

UTTUYNTY
53 MEVN UarAnly. bEdo. [304517919eUgons dinnUALENIIINITIRLLATIIRNG NTENTIORENNTTY.
LY s s v a a o a L3 dl v oa l&l
WIUNT WAL, beme. 37NN, TsaRuATuTRUEYTS, NTanne.
LONATINELNIVRY dBu. TaansuTulstlassasshulivanzauiunisugndoes.

Gujja, B. and U.S. Natarajan. 2013. Sustainable sugarcane initiative-improving yields and reducing

ecological footprint. Agriculturesnetwork.or.

Taiz, L. and Zeiger. E. 2555. Plant Physiology, 5th ed. Sinauer and Associates, Inc.



@D

et
21581557190 uingE

5 i

U7 o aUUT @ 1.A-8.0. beds

9IUNT  F9ALND

oxe/

Abstract

Innovation in the Production of Economic Crops will help Reduce Global
Warming: Model from Sugar Cane
Wongchan Wongkaew

Associate Fellow of the Academy of Science, The Royal Society, Thailand

Sugar cane (Saccharum officinarum L.) has been an important economic
crop of Thailand for many years. Since the implementation of integrated
management system to the sugar industry involving all parties concerned,
where profit is shared with farmers with 70% to 30% shared by the sugar mill,
Thai sugar industry has enjoyed a growth of 4 folds in about 30 years period until
she becomes number 2 sugar exporter of the world and has become the third
sugar cane producer with annual production exceeding 100 million metric tons
covering 10 million rai of land area. Yield per rai averages 10 metric tons.
If the yield per unit area increases 2-10 times that of the present yield, Thailand
can save much land for reforestation or other land uses that reduce carbon
emission and global warming. Just take a very modest goal of 20 MT per rai
or double the present yield, there will be about 5 million rai available. One rai
of a full grown forest will store 19 tons of carbon or absorb 72 tons of carbon
dioxide from the air, totaling 360 million tons removal of CO2 for 5 million rai.
If we can extend this goal to rice and cassava, additional 35 million rai from rice
paddy and 3.5 million rai from cassava planting will be available for reforestation.
All from doubling the yield of 3 crops, Thailand will have stored 826.5 MMT
(million metric tons) of carbon which remove 3,132.00 MMT CO2 from the air.
If farmers of the world follow this sugar cane model put forward to Thai farmers
who may set yield increase of more than 2 or even 10 folds, big reduction
in CO, level and global warming is foreseeable worldwide, and a more livable
and healthy planet for all can certainly be expected. This action will also help
the globe meet the goal set by world scientists to reduce the global warming
down by 1.5 to 2 degrees Celsius by the year 2100. For our homeland, farmers
will have a better life from a more stable income and less risk due to the innovation
of agricultural practices, integrated with marketing and management system,
less dependent on uncontrolable factors and relatively immune to adverse

conditions. Strengthening farmers’ capacity will strengthen Thailand economic
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and social conditions. The major role of the Government in this endeavor
would be to help facilitate the integrated approach for setting certain degree
of price stability and fair share of profit for all parties involved. The role of
the Royal Society is very important one indeed in this task. The initial concept
is laid down in this paper. The vision and the mission to success is the thought
and the innovation through our knowledge. A project well thought of, in the right
direction, right methodology, performed in the right manner will be a good start,

to fulfill the farmer needs and global needs.

Keywords:  Saccharum officinarum L., sugar cane, renewable energy, innovation,
agriculture, global warming, yield increase per unit land, innovative

water resource for agriculture









