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n'\‘a"LJ1:mmunuﬁmﬁﬂﬂLﬂuﬁqn:mﬁ'ﬁm'méqﬁ'tuoian'nﬁwumﬂmé'am.‘;'w'i"nmqﬂ?:mﬂ Aanssuiisn-
Munsetniadaumeuesinniiresniafguazsesniaenty  Aanieadndlugitugiusinnig
frmsmeauuuazainfiaysnisdeludiiiunn  fluiinisidalinzaansiansuuaniladuduanin
QigINIMNEAT  ANBTMIIRUENTINYeIte P TTAUAINEANANYTOUYOAU  WRLINT
un:msm‘imxﬁutmaqﬁauuﬁﬂ:ﬁuﬂm:ﬁumﬁmm?ﬁumnwmr‘fumuamwﬁ’muuﬂ:mmgﬁwm
\NRAINT iaﬂﬁi’uma“rﬁnﬂuﬂqi’aﬂﬁfmuﬁ—w‘fn;siﬂnﬁﬂﬁ'uauﬁmmaé’aﬂLﬂuau"umn

Tr79N17 Wne. ASEREWALILAZNARELULLSIADIRRMAN1TUA s MATIY L TN asdany s
aztnladudinamuszuaiuatnaiusuy  wazannmituuudisssses it ldszuininsusnfndes
W TmeldudnnireesuurAauasisntruuusisasuaznisdiaaanncnisnd saniumatulatnissuma

mapiienan ussivalulstdenarcalng

o o 4 ° . . .
NANNITVRIUULAIADILAT I ULLAIR DY (modeling and simulation)

NITLUNTUWIAA UANNIT ua:’iﬁmﬁé’auuuﬁ;‘éuﬁuimunq‘uﬁnﬁwmmamfmumnw Dutch nlog
Dr.Penning de Vries WRZAUT B dmnisineumuafausniifiosiinafufu (Wageningen) $swint 2529
(1986) anuiuninemanfineasanlrzmaing Fdnsusnssunniy  Meenuuingfauas
nndmnsinems  neawizutas¥ingu Dr.Penning de Vries uRsAnz Wspsapteineiduuniinum
snAASed unTR s lulssvanefinslineusulaungunmnan st inendundssve
uRzvouuny  wazneldlannismnisansananusnriuashiATsWTTuuN1Tuaatig  (Simulation and
Systems Analysis for Rice Production: SARP)

MR ImangamisFeuniseuluszAuinesulug sl luunn sninenduinens
windlesinaziaiuldE dnenfeiufindnm buiunisduunsesaunundnnizuasiang modeling
SimeaFrannaludiru modeling firndaniy IRRI Tussumsideluneiuedovesety Tulszme
et lifinndeseulurzduuviing doesnesiid  gaulugjdegluzzdnBoynn (Jongkaewwat-
tana, 1995) MiseAuNgIlanYiTTY Ekasingh et al (1992) lAiaunlrsaareaaide modeling
veaminenfedualuilunnlsspmidnniseansidaninnens uanmnﬁntﬂu’:ﬁuﬁn'}nﬁﬂﬂﬁﬂ'ﬁ
AN ARG T v inendeeuunuld IR Entsdanavituiu

uf NN 1919711573 Famainen i B udnnimiainararan i antra¥amand 1la
(understanding) TWscAUNTZUIUNT (process) VFanaln (mechanisms) ﬁﬁ‘\ﬁmﬂmﬁﬁ waznide And AL
egjieinuAI A0 TuNIATNINS (predict) n1mBLALBTBIND unsMFe Aot Wefinnnite
soLfhnveiedumantin  uszgeireuslrlumiveinisuAeninimsdn s lunnsaianind
Waiidinnuamnsmlunisdanis (management) NIRENNINITINAT UREVINEINSELINTFABNS-
LAV KNERTATLsZANENnW (Dent and Blackie, 1979)
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A0 mouz -awizead3EnIg modeling
T marrmaniuasmaluleffndy w g AL utTRlwivTegrunanasuL Tl inavien-
enamfuasimansiifunudassslunsdneAduidsaiwasimnnfumnimansutuszinsts 3ne
Asuiiiddwiifeadiasey 3 A1 (Penning de Vries, 1982) i szuul (system) suudnasrzin uaznng
WLHUUSTREII1Y (model and modeling) waz MIsaBIsnIMENTT0] (system simulation) Ardria
prwhudal fienuraeindnsi (system) maEle douvilainsamosninTaiUsenauldoaned
ssnoufidiugiu TuouardieRFruivinaannisulfauuasmamainssruefiseudy WAt
vsrmimanssuaunnriesruy I ddenanssmdianmesien® o 32 uummamﬁﬂﬂ'[uwuwmn-
wileifhgumitaszsuutiamimewie Ussneviufauitau dudes wssems witesdne szuunnmdnd
Wildfiuasinsnwenia viengnia. Assmmennialilfidussuilmesmadngen  Tummsefudn -
frfiaranmmasasfaderlufaumeses azdlihsudguiuiinaraniddedunnlfnp
VuAssn e eTug aunilarseratinis@e  desmsstiunifndesstinfnuulesanm:
ainAlE  Model Wit wimSRedTsLIL Lfﬂ'uI?T*J‘u’?mi%uu‘ﬁfrm'n{’]ﬁfwi'nﬁ.,tﬂﬁh'd“lﬁ&'ﬁﬂﬁﬂﬁhﬂlﬂﬁ&ﬁ:ﬂ*Tﬂ‘w
Dhausudrsesneaw (physical madel) vasiniguthwivn weeressduusd wu undlandath
Fawnmuvesrzunianioe Sudu System simulation Wi nsdnessasnzel winale nndlune
"%ﬁfaf;a4571’7:,1""‘“::_%‘1ﬁ‘éﬁﬁ-’vu"ﬁ;uﬁlﬂ"f!;uﬁﬁiﬂﬁmh‘afﬂﬁuwﬂwﬂiﬁmﬂfiﬁﬁgmﬂ‘—ﬂ#ﬂﬁuﬂamﬁﬁwuqm'ﬁaiuui‘w;r-‘-{[
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gzwinssiaulming ) Taelld Farrester diagram mxudnnnswes state variable approach (gth‘r'! 2) Fauamg
AMNRIAUETIwEiAeN (state variables) Ltﬁ'-'ﬁwﬂ’fﬁmwtﬁn (rate ‘variables) ﬂﬂ‘ﬂi-z-mﬁﬁﬁ-‘h
m:fma-nmmuﬁmnn'lm-uun'\mﬂmé‘aﬂ'la‘mn dminly Sawmiind-d Ll‘m”'\mu'mﬁ:ﬂ‘smmﬁmmm:
i 7 i uﬂ'lmamwmmam_]*a‘é'm'uw:m'amﬁawwvmummﬂwumuummuﬂmnnm~

naw’lunﬂ.,m'mm (DELTA %#8 DURATION) mmummmmﬁuﬂaﬂlwwuwhnu DELTA. % rale

tadunmeuenaziiuirinmunddaulsiaride "lunnﬂﬂﬂ%ﬂ'ﬁﬁﬂﬂ'ﬁﬂﬂiﬂﬁ.u5Mﬂn‘lmﬂ-ﬂlﬁkﬁf‘é‘
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TumaunsAiuauee3En15948 modeling u_n-m'l":‘luguﬁ 3 (Dent and Blackie, 1979) Whuns=yaung
AITLURAY AS  NITLMUNTAANUULILASATWNWILLLIA RS LLAAN  uazngzuauni s iduu
eserzuulunsdamminens lussuus™

Fumauun umsiwuaamlszsadfuasiluiiazinnisAnsndndianslunsutiiguiday
WLLRIaD MR N? (system definition and objectives of modeling) Tremstwuareuees e
msdnEn Wu Annmameususesfesfirarsiusiulnnaulussdulin vie lrsdududen (u

fu mMenmsauanasdtu Winsdadivdeysifeadaatiulyl

—
j‘ﬂﬁ 3: AFELIUNIFINATNULT modeling (Dent and Blackie, 1979)
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Verification —» | WRIuALUUd1I R824
NARBUUUUITAD
B
AATsvaaudaulug

=
Tfuuudiaas

Calibration —
Validation —

atiafilleAvinom wanlugiduneutifensuenlinsaes uumnaiiite 1) drenlrzuosmauvnETe
uemmessdlaglfuuudines  2) Wuuudseslumsiwusiienslumastveaniseau uss 3)
wuseelunaiusyuninauladnasmBaennIINaER

Fumeuing dunmsAnsfensussdrufuazinnsideysiitey (analysis of data) i
nau?ié'\ﬁ'tutﬁmmm:tﬂumiﬁwumm'mﬁmmwmi’a:&ﬂua:nmumm?nﬂmuum"mm Tuiifa s
sraachnnsoaiuuudiannlssum empidcal  WiefirudnARudIsa o anUUsang
Uszum process-based W FadisnirdayaBunnannuazifianamananslunisaansnlldfind

wan widimsnsdaysundnithaiuinannnituuudrsswuy empirical
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Fumouiia dumesfuuuudrnasmeniameiandeysild (model development) mMsiman’
- sdian st lanessFutasuudiens meeunme iR nodeysifesmstung
" auuiuirlumens wezprmazaanlunsidou ufumsuiddudemaseuuuudiees
insmunsnAtuasdssing 4 Wigndeamaantfuieli (model verification)

Funeund WudnidrAyuasifusumsnnnifiansmiu  udefifesiimmaseudiuuy
$raosmanIniRaRstuiLITULSTaREYln (model validation) ABN TARELMNERT (Xingming,
1995) Tunaiim q:vn"\mﬂﬂ"mutﬁuuﬁagaﬁ‘lﬁmnuﬂmmam (observed values) ﬁuﬁaqaﬁ'lﬁﬂ'm
WUUSI8D4 (simulated values) N IMARBLUILSTABIATIUIELL DSSAT 3.0 desnrdiaysgiienia
inemrmedu deyrdumuuiu doysiudioduiianmanss ussteyaninatydulnuestelurzwing .
navgnuazdasnnfuifien

Fumerdith dunmaseumnseumresulsuwudeesienaAruulasieduns
(sensitivity analysis) azdniiumnileuuudrnedldinfuneufismuuesfinuds Mulitiaugoubn
uniugafimananmdanislduinifiedszaninwlumasan vistautwuafirmasiunside

Fumeuiun Dutumeudfyredinifsuunt Whinrferuuusiasaiteldimanimdzdy
naudmidedudn (nwnng) URunlAsussiussaledunimdn Wy nndasuiufden mnlfusziith
anLlrzng wazszduneWjsend ienzzvuYes global warming senisuAnive evszTumigugalums

AnRuladnasmneInmimude (decision support with model) ¥méAsulauluumoefidawlunjiinas-
ndbulunfunstjlurswitsfiumounaafduneuniun

e o L B [
HRIWETRINITITULLSINDY
o o o8 - el - e ad (] -
nAAWTVTONRNAERUERTNMIISULLIL modeling finaddou dauumnidurinudinlanzzusumsessiie sou
L J
- . - ol g y o o - -
vamatuladmansaieniidannirmuuedinon  uasdoufissdunudrsamenfiomeinnety
wulauasiannmItesiin uaznite nezuumsulsdne  inlhinAdusunaolszems (integrate)
- [ g ] - . 8 - -« J
esNASEUAzeIR A LIswisse T AR TN nuudiassiRedununsirnnd . awile fuda-
ol g ] ar - : v
wnunAnga samdnnisineaeand 1y intermediate product ¥eanTELAUMTAE  iManInld

] . | o parps | * "
wwudnaoildiienizaonimd (predict) AnwvsszzLLAMNIELIMTIRLLAResTRILAz I REY
wlsednals? Winandnidunineuiedleneldnizdnnamiog 4
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yaiAeiTeureIn1s 1L UUIIR DY

FdnsiiidadunFuusgniamawizluinusm  Wawindhdinailuduan . dalildFuntsussadinu
[ ] L4 - 4 - - -
wangnsn3Fuunitaeu lussAnBogstarunnens iudsnimdinalduuannaudaFuin (quantitative

o | 7] d' - ]
approach) Tuniavnrumnaey uasFnanisautilsFasnsuRumefonsa
1 ] v i [ o -
uananid i liindraslgrelduuvdiaesRadnisgiunndadnasvmuiiuudnne e éa-
wullsunsuuuusse s aldmnsintnfeAaudnein onfstinatu sruusdusyunsindulaiamiu-
ayunstrunaamATUlAEintuNeRT DSSAT 3.0 JuUURIRSINTIREY 15 WD (Tsuji et al, 1994)  vinlX
a ol J L4 - = af =l P -
AnanwiaangifuuudtsssdiaiananisaissuuNINaRaTIRaligUassANINNNe  WeaTsUUNITHAR
sTadasifuisalursiulfunneanmiissddssnausnnuiavaneatis  Wunisainuinfiasafawuu-

() t

nanasmnasmlsznauld  anfuusidrisianleiuiunetinwiadalnuiinsay (research framework)
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L " ]
Wi waslsunsuuuudiassnanfegluasnisdeqiuidadursuuitinuaynile1fow Ao ol

Wsunnfendeddonnnuisweiiudscannm master Tsunsumsnis i

Fummefionsaziinainnistiuuanisiiluntddeid idnnmui Induiinaunessantlu
wamassinaethulitudoyaWiuniniauuuudness Tuunsotusznisainisaniiuaeddeuuutiv
Fuonaaliludnoslifsudnns Wiolinmuiasduiuile  Sunddodounildis e mimun
witadliriaaile hi-tech uazuaawiylddaulunjdulusunspouRame finndnsFuwudslung * vite
Aunussdmnuflmimaunens  geviheAedmwiuscemns modeling Hudwihiduyaisasinlfifia
p i lafiane

fhasiaEnastiun1dete azfiaaRanTui idinsdnassanlssunuesninensiinesetnadarin
WhiinAemANgadzzwitemASadnMNAdouu modeling  uBNANTBIRAzRiA NNINesidlaty

AUTiWISEUUY active atinalsrzudnaiBurnnngy luudazarrionns

o ar & - o« 9 °
a'\ﬁu‘uui‘zuun"l‘iﬂaﬂW‘li‘ll’an'l‘i'l‘liLL‘U‘UQ"la@Q

FumaunFidulag 14380 modeling fignenIndFssiufumeuimAdoeruniu 1wy IMARTTLL-
nnlgniin  snAdessuuninnaf (efud Amtwin, 2528) Wit Gudiudunnmvumlzifu
Teywiezvinmside senuwuunsudilun nasaun iy uﬂ:éuegma'iwnwumﬂuﬂzﬂuuummﬁ
Tnywitldnatulgéilszneuntssedudiely erdlsfinn douansinsetivamitria@ang modeling fA8-
mﬁ'ﬁ'ﬂti\17muaﬂ1aﬁuﬁa’lu%umaummanuum'ﬁﬂuﬁﬁrumﬁ'uﬁunﬁwﬁnﬂuuuu'i'lamﬂauﬁ'nmaﬁmq
?:uuﬁﬁﬁmmﬁﬂrumﬂfj uanmnﬁuum’wamﬁﬁmm‘lﬁa:Lﬂum?:mﬂaéﬁﬁ'ry'lummmaau%"ﬁ'mmﬁ-
tywiresszuy mmnnuum‘?'muﬁ'ﬁtuuwaﬁﬁmﬁﬁ'ﬂi:uum?ﬁ’ww'ﬁuu'%ﬂmﬁﬁ'mzuum?ﬂgnﬁm
tﬂuﬁ’umﬂuﬁﬂnLm:rmﬁmﬁus:uumwﬂqnﬁ-n wazAiTe szuunTeARdmd Avusdiugratunases Sind
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W9N1? modeling %umauﬁdﬁf‘ftum_nﬁqm'lﬁuﬁﬂr'umummﬂnuuuua:mfﬁ‘mmuuuiﬂaﬂwdq
sruvfaula  esniduiumenlumaivuslassabuuacnssumsids  Tasamaduunalnsaniagiu
MeARULLLAIRE UnTATINTiunmaseuLULdnans vidaunatnssnsinfuniuisesfianssy Ty
KuneaunuuudrassrsuniudhfuenfuiiuinarinnreuniBsuutseenaudduiuyessLL

N19UARNG (Penning de Vries, 1982) laauvaiiu 4 szuumiansin W

1. 7suunuAnnedugIRe (potential crop production systems)
- oA -J = w 9 ar : .
szuunsufsnsniiniuledusdnm (water limited crop production systems)

ssuumanAniARulasaulutiadudaia (nitrogen limited crop production systems)

P @ N

|-~ 4 B} 4 - 4 a8 J . .
TTUUNINRRNDANEMe 58U AngiRe unsiladudaantuiledudarin (other plant nutrients;

pest, and social factors limited crop production systems)

IntauwerisuevnAuin lanusunm s TIesite (crop development) LATNNNTTY-
wiulmuesWe (crop growth) el uaulsisunszuunmssmnndInIsuUn s R A N
#¥139997 7 (crop morphology)  NANKNWINITUNIRELALEIRIRTsiasTFUINISANIMFNENNS
MINEA wENAINENTLLITUUNSHBAR IR FLTUIN AR TN LIS e s TLRE AR AT
Wethafzunbiddeu MURB s senwmedTywilszeueguasintinmudludyyisdi-

Wivluesinaslss@ninw

SUUNITURA ﬁm"ugqqn (potential crop production system)
Tuszuunisdafessunll nrzuoumnsTyEUbuasnrzuR RN IeRT e sunimaneting
Wad wunedsthnosiussziusmewnmedaiusadeinuiliduiwief  falnmms-
WiyFulneludae 24-56 Alanfuuwe/liiu ;ﬁaﬂﬁuv'ﬂunmunauﬁuﬂﬁum.i'm_nwmi uazilugnsi
Tuagjiusnmernimnemsianemznismuuseriing wazluunnomsnmmiiuegivgomgiiag
s AU evung u‘uui"lﬁmﬁ'mu'mﬂfun:n'm'ﬁm(ﬁu‘i‘mmﬁ'n'lu?:ﬁ'uﬁmmmﬁ'\uqm
malRsuussrndulmindatiussilsznaufidrdyaesinun W & du 1in wla aunszuounig
fanzizfuas nanihgeinmdousing 4 uaznisnzzemIfamse (x'd'ﬂ 4)

FastinsesrruunEat s maiwldlulenlfidinme uanwmmdnadaifouii
ssuumasantnn luuRnAnaNTeszmalne masdaiamdussfielf ol maneauais Tt
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— -
U 4 FEULNITURANTTUGIGA (potential crop production system) (AALLSN

971 Penning de Vries ., 1982 unz J.T. Ritchie, 1991)

dsensnannisfiiasizvuna

ﬂieaﬂgula )
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faTAY
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o o aa ) o w8 e . . .
syUNIsHRANTNNUNLUTR{8dINA (water limited crop production systems)
- Y ofl - :d [ ] [ ‘I : - -l o
naasnydv e it lurzuunmantiidesinzo mn luugaae i miGunniseave - widnsins-
- - [ ] - ] [} n‘ ol - -I - - - : ] ]
Wwigiduinawnndniivigetiradunuisulurzvumsseiviladisilfhnnuindieamesianudas-
- < - a S Yoo ¥
N7E0AT (U 5) nrsuaumnRlEnurzuummARtldun weinsue s luAuuasiRe nrgdennlu
NT=UUNT runoff AT drainage VB lWIANA AR ITuR PR lussuuM Rt iFunnistamndau
ARFEUIIVINIOINIA W URSAU  WUISIRSINEIUINITURSNNSTY L Tmus Nt tuszAuiianansn
- J . - -l - x . - -l L J
A Tur N Rl AU A L A IR A NI RS N UUUS 1RBITEA LUINA BRI TNATWIIN TR e
‘n' : - ] : [ ol g all ] [
wlasteatfhnounin lugudusing 1 seWiAuauineeitainsesteluwsie siaveinmimunnag
- . - -=d -\' - » - J
finntin1ueirsuun1mdatinnunt lununnfeustitaduludssmalve  uaznirfnlueng

o
¥ounavunn

- e al “ e ar
seuun1suRanenNulasiauiiuifa’esna (nitrogen limited crop production
systems)

nnstduinuesfelurzuunmaaiideddaRudnandeninluuneineresnmimunreesite
Aorzduvessmuinniawsinndtnoudesmsresiitluunet e nimmams Tnuiswzlutsanlaengnae
HARAT (7U7 6) nezuun RN N Furine e il nasluduuas uite nns
gruiRuresmmgluliaulunszuaunt leaching uaz denitrification NMImeLIAUeTEIRDREs9 U THRAW
unzmadeutusglulaneusnswiideguaniudisusediefina i



12 d3uR 1: uurRAUASURAMS

JUn 5 sxyunsuRanaiiiniuile§usiin (water limited crop  production
systems) (AMLLURISIN Penning de Vries , 1982 use J.T. Ritchie, 1991)

nassruugs dizsdnEaannisdainsizduea

ARTIN)T e unly = —
IV ELET YT .

[Tasauiag d1du
u29%2  gan

DINITARATANU|

| >J<n1nn-{a |
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FeL1BeITzULN AT R Ns TuRuTnfeusswsuluszivelneg  aznasufionTulinng
Yauiauunn uAnnsads lussfunssurum e s euuLS e ed LTS ﬁ'ummammmuﬂnmquﬁq

R udaunune (P7aT 1) ;ﬂummn‘h’lqﬁ'[é’ﬁ'm'tmunu'lugj.luuuimmﬁwmuwn

Jun 6: szuuntsudanonilulanswiduiledudin  (AAuUAISIN Penning de
Vries , 1982 unx J.T. Ritchie, 1991)
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o o ol f P - & o e
SUUNITURANTNNEI1RDINITDY ARFNT unztladndiam tluila’dedim (other
plant nutrients, pest, and social factors limited crop production systems)

m?m's"ruLﬁu'l‘.mwmﬁ'n'lui‘:uummﬁmﬁﬁiﬂﬁﬂﬁmtﬁ'mﬁumnG:mﬁﬁuﬂ:G:ﬂQﬁw]'luTmmuﬁﬂmwﬂmﬁm
veaanaia (phosphorus) s imnumalien (potassium) TWUNEIUBINTANUINTUBINT  NITUIAER)
waanaFainiuiiitafeanis metabolism veasglulanau (pUA 7) Sasninaiyidiuinvesiedife
1.6-8.0 ManFuudia/l94u ludranssiuduimiosndn 100 fu

- . - - v | - o
m']ﬂf_l'N’lﬂQT:UUﬂW?Nﬂmuuuqnuqﬂ'luwuwlﬂm?ﬂuaﬂ"\iﬁiu‘lﬂU?:lﬂﬂllMH llﬂ:n"?“ﬂmllul'ﬂﬂnd

v oo

Ypuitamun
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qun 7. suynsaannanineaneiaiuilase (Anut/assan Penning de Vries |

1982 uay J.T. Ritchie, 1991)
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/ATINIT |
FAATIERUEY
ATNITASAN
n151U199 desdniam)
< 1 N n7ulan B
......................... ) ‘
P lnfiltration |
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184 vegetative phase uazg g luN1siLAE"
uanmn'ﬁt‘]’qwummﬂnmn'nmé’ﬂﬂﬁ'«amﬁ'uﬁ'lwn‘qaﬁutﬁaquﬂ%mau 2538 Dalarafusnan
2538 Wuf U mu'lmuq:ﬂgi'lu?:ﬂ:aanmanﬁ'q 2 FngUgN uAWUS K dfm'lmuq:agj’lu?:ﬂ:s'?qv‘:’m (28
NUNATWUE URT 28 LIEnE) FWthudn Wuf U thasiluiugiilasiedasuas (photoperiod sensitive) 37N
ndwiug K Tsprsazifluiuflineusuawietasuas (photoperiod non-sensitive) 1WuAe Wetlgnivatgh
wanzantazasnaen  Taefaaadhifénlunimesduntsuaunimmenesn Jetudulddiuldaanns
tgnludae 1 woARnTed LAz 10 ungan Anudniuf U azesnsentutrndieunnainiouituiu vt

wuf K linunnseenaen

¥ a e 2 * anal o
umminaiaaassaglgnuszassaalinuiug

Foeniugf U Wnsnangendndeuwuf K (Ml 3) ﬁ'qn'quné'auﬁ'uduu?ﬂﬂmudu inesndouwuf U
finnstgiulnlurzszumanduaziniuanneannndt stalsfinu wsudndeumeinesiuferlu
seiundiAeariu

femlarungehy (ulgnifeunnainteuusziewnsg) WusndnginitSeusunguuiiesan
fnarzuznsstoydulndasuiun (growth duration) sandnimaianisfieawug U vinlilissaznsazay

urRfanwvileAu (above ground biomass) %unnndn

- 0y | 4
n1siasqiaulaveeans (cane growth)

S » q - . - -l - - e LI = . -l
uninunBatIINIMlelaniu  desmignideununiusiinnsazauminminuisldsondanddeen
-l -l ] [ -~ = -
dgntudeuwmeu (11 6) etinlsionn Seslufnlgn Weunuaiusiineasmnivdnuivees
fotludnrgelasianizdnusntsamasiiuln  uazaassturstsudsladinuduwusiussuzioanlu
. - LA - o~
fUues polynomial susimsszsniwminufiredey Faunmeu  safsduludneuzvesuduns

. [ 4 J - -
(linear) suviriudey Weununiud  Weszuslrsnnafudewniaign ﬂ'\mﬂaﬂﬂnﬁauﬁmmffuﬂqn

sanmenwianii fio Weusmneu Hdasninsindulmmadiuddiu (vegetative growth) fundn
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Table 5: drunudnden (614) ussiningeuna @u/lh) vadevtignuazdonmetiivile Wuf

-l - o= .
K uazU diaifuinu ulamesssqudidunsligwrmn?

__ Stalkdensityrai’ Stalk wi. tonnes rai* -
_Dates/Cultivars K V] K LU
- Plant crop (1995-96)
D1 7,509 10,308 17.7 198
D2 7.443 10,608 12.6 20.8
D3 12,568 13,808 19.8 26.0
D4 9,641 12,132 16.3 20.4
Ratoon 1 {1996)
D1 13,761 16,132 24.4 21.8
D2 11,875 14,128 26.4 289

sk wsoniiszus vegetative growth winfiu rmufuuifursuziaaienssseyiuplues potynomial
huAeiv

s wiufeumellfvilaliauumnsitsszwinsiuglon Seewuf U FugnludeununiufussiFeu-
wweu dedalunaduiruwinlWeungefiseneenunfinnetrydulavinie  Seslgnwuf K fugn
Tudeununmiufiledmufafinnsiydiuiaveaniedougnindesiugnludousne  wanddvidiuin
nmnsiyduirveanisSeumeilivilavesiug K '{umjﬁumqﬂmﬁauﬂqn drdenugnengpnmniedenss
Wiy dulnldangt eraiessnnisazsusmevnrgandn

nevlauapl nisszmninninuiamuvecdondud K uss U dlegnlu @eununiud duld
otinedh 7 lurzuz 6-8 Weuumueannstyduln wiiamiu aziunzanluganiintu Jufudadd
fournfsdaUdasatinadii guileuiniug U dnisszmnininudelFganiniug K Jadulludnwos
Wi alumnlgnlu deununviug maivludeuneisestnngugn Jadedninthusansn wug
nendisinaiy indang ludenlgniuf U snegiviviluusiszdanlgn azwudn daelgnlu Feu
woeRmeu azaiwinualeuign unuzftanlgn Weuumnuu fmanzmniwninufannige ¥

wiwin 1hqqqﬂqnﬁnauiﬂmm:auﬁwﬁnuﬂwmé‘auﬂuﬁ U finenuzituiinu g K iudu

dhutinasvessiy sl 6 uas 7 unmansazmniwinantesddudenieddulgn tudeslgn

uncdoumalifuitnudndiu woindesfitignuatuggeiu (FuUgn D3 uas D4) azfinsazmnimninants

ndﬁau#ﬂqnﬁuqqdurwhqtﬁauﬁmnuua'wq'umnu ptinalafimm Selgnuauggelu fdasres

naFusignautiafiuifesaununda vn‘lﬁiqqqnﬁ'\m-umuﬂnﬁumqqm'\ Sntnavgsdnszuzne

iy wiuln mmm*numuﬂ‘nammﬁwuﬂm’lﬁvﬁui‘nnu'luﬁ'sumaﬂmm Va2 Fulgn dewdnden .
meiiiiuide Shiwninaagendndotnign wensaniiffawwn ﬁm'mumnmu-'m'\qﬂ’uﬁnﬂﬁwﬂuﬁ U az

shaiwnaalannndniuf K bidasgnidels makamninsanedeumaday
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J : - o - - - [ 1
TN 6: dwminuirsanadonwiniiefinfuresdaslgn (Rlani msn™)  eudidoiels-

AWTTOUYT 2538-2539

D1 D2 D3 D4
DAE K U DAE K U DAE K U DAE K ]
117 003 0.03 20 0.01 0.01
98 1.39 248 33 160  0.31 0.3 63 0.08 0.1
138 245 2.82 73 208 1.23 1.03 111 038 1.65
172 171 3.00 107 147 2.26 237 185 275 140 150 1.37
200 1.96 1.96 135 266  2.22 2.0 169 1.27  1.97
235 279 255 170 169 445 299 333 2.89 202 1.68 2.35
250 4.99 5.24 185 3.26 4.65 334 200 2.25 237 1.89 268
363 443 4.37 266 2.84 4.82
391 345  5.03 294 340 4.80
- H - - - = - v - - - -1 - W
AN 7: dwinudanstanmniisfiofurasdesneliiuids \lanin mm™)  Auiidunali-
AWTITLLT 2539
D1 D2
DAE K U DAE K U
97 0.22 0.21 97 0.22 0.39
137 1.95 176 137 1.2 1.93
165 3.40 3.24 165 1.54 2.63
204 3.40 3.55 204 2.58 4.37
231 3.53 266 231 1.85 2.45
265 3.70 2.22 265 3.01 4.90
307 3.01 3.07 307 1.41 2.91

daminusvessdu Tufsmlgniufu fnafintnsvssdrldmadandtfesiiug K atimann (13-
# 10) WsawizsrazumnueInnSTALTR Soewug U dlgnlu Boumines InmsWmuniuinuesdn
Fuanndananlgnlu isununwug FapmazflummsSanldnidusiun etelsfnugnune ns-
Wwiryduansazarstudalugosiug K wudt doewug K ssfumunedFlusnmvigingdr dgn
Tuideauiivipy %omﬁ:tﬂuﬁ?mmﬁumé’ﬂuﬁuﬁ K 1949 i‘lﬁmm‘éruaﬁuTm-ﬁwmn'lur:ﬂ:usnmqmm‘im-
Huln Sevignifouiiunpuszdsy 4 WiyAubsuiafoungqunay Sadnsninsiydiuingwes
T T N R ARPY Sy Tt vnuziidesnlgniFeunqunianingdssFustyiulndesnm
FAndmdsandageeigniludonudn  umvesdrdeumatifiniailsaryunideuliveansirafumaniin
Vassoiufuacaesiurlgn m1saR 10)  wsiesuf K ﬁﬂqn'lutﬁﬂuwqumnuﬁﬂmma“'lmi'iﬂﬂmﬂﬂﬂ
wikieguniAeusinfign

dnnuzituiesduilaudersusiud fmud Swninuieedesne Futlgnitviteszgandniu
Ugniaesetnaihilédn (mmait 11) usnsdn Seufliszuzinamastyduinludentgnarauunda vin
'lﬁmm:au'ﬁwﬁ'nuﬁwmé’aﬂmagqndﬂ uziFuariudeunewug U v?mm’:’uﬂqnﬁﬁwﬁ'nuﬁqqandﬁﬁuﬁ
K

fmfudeaisedy gndeungrinuuuasidounntag  sxfinmeacsnimninukesddy

J - - | -
(manh 10) SnenusituFsaiudesiugniuideudiuing uasngenian laedeeiud U azfinrazas
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¥ .. N o ol - LI ) '
wwminsuugandwiug K widegilgnlwAsungainmeussinmacmniininuiagandtdesmlgniu

deuunsau enadluwnzgruuniinn ludaaAeuunau

;19197 8: unwineauesfrtiudenlgn (lanfu mau™) AuiiduNligwrsond 2538-2539
D1 D2 — D3 D4
DAE K U DAE K U DAE K U DAE K U
41 0.02 0.05 117 0.00 0.00 20 0.00 0.00
98 356 6.7 33 160  0.27  0.42 63 004 0.04
138 8.23 10.67 73 208 5.08 3.54 111 096 5.16
172 10.21 13.67 107 2.92 10.28 237 §.23 9.03 140 221 5.13
200 T7.77 11.87 135 266 6.03 T.18 169 3.51 6.85
235 10.08 9.79 170 4.36 41.36 299 8.97 9.62 202 538 8.8
243 1107 12.21 185 7.90 13.01 334 6.82 6.26 237 6.18 11.4
363 12.74 14.05 266 8,90 16.08
391 9.26 15.31 294 9.79 13.28
MNFI9N O: vinninasuesddiudosmaDfinily (Rlanfu ™)y Aueiiduinligwsmud 2539
Date 1 Date 2
DAE K ) DAE K U
97 0.13 0.19 97 0.05 0.23
137 5.95 523 137 2.15 5.92
165 9.15 8.21 165 .72 9.18
204 5.23 9.03 204 2.21 5.13
231 1336 11.64 231 3.64 9.51
265 1272 7.90 265 7.49  18.00
307 2318 1133 307 3.43 8.62
329  15.64  26.26 329 6.97 _ 19.90

dhwninudsvesluwasnuly  neszmabwinutiestusasnmludeedfmemustudatuniszes
umninussddon Fauanaliiunuuansinsesiuf  Taawrzludoulgn Saeiug U szlmanzeu
vwinuvestuldFaniniug K Lidnaxgnideuiiuia wiewquanau (i 12 uaz 13) el
i ufsndadecgntluds nasazaaniwninutesluludeunetitvils v.\"mm-":'uﬂqn iusnpinaiiy:
amin wisinmuansinaszwinawug lnadeulgmiug u azihinninukegandt U Senwud K algnlu
Geuwquman s:insazanininuiedusniign Wednndeuneliivil ey 250 M wnsh|
srunlurssdeumelifuils Linsasdiiufisnruuansing bidwaiusswiteiug Wiarzwinadnlgn 34
usmalivhuindhdeenlgnlitesawwinlgnimnendmniy SeumeDinile ﬁaan%uma:ﬁﬁ'mujmf
vealulndiAssiu esan Gusuiludaumentauiu | '

dwiutasmlgniudeungrdmeuuszunman AldnuouzduAnaiu Asfinouusnsinszzuin |

Wugunnirdulgn

- - - - - - P ) - [
nsuanng fetnlgniug U uasWuf K dnswanneluzzssGudursninsigfiulahuanswivetn

i - » - ] J ol . & 4 )

N (17NN 14 ez 15) Tnedesiug U Snsusnnasnnningsewug K ummamszﬂmmmum::quﬁo
- - o N . e ’ . -" J . .l Lo .- 5 : -, o
faemnsniufliiumuniaviniy nauannesesdeniatiuGet | sulrzaiundion. MRAMNUILISHA-
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AT 10: vwminussduuademlgn Rleniu o) Auiiduigligwema? 2538-2539
D1 D2 D3 D4

DAE K U DAE K U DAE K U DAE K U
41 -24 117 0.00 0.00 20 0.00 0.00

98 098 1.85 a3 160 0.03  0.03 €63 000 0.00

138 1.45 1.29 73 208 045  0.39 111 0.08  0.66

172 0.88 1.50 107 1.00 1.03 237 068  1.22 140 1.00 0.70

200 1.09 1.02 135 266 1.1 1.01 169 0.48  1.11

23§ 1.78 1.63 170 1.01 2.86 299 2.01 1.68 202 0.83 1.22
243 391 4.00 185 251 3.60 334 1.17 1.30 237 1.01 1.32
363 2.58 2.66 266 1.63 2.79
391 1.94 3.43 294 2.19 3.04

AR 11 ynninuiasdiursafeametfivila (laniu ane’') AudidunsliawsenyF 2539
D1 b2

DAE K U DAE K U
97 0.02 0.02 97 0.00 0.02
137 0.81 0.62 137 0.27 0.83
165 1.65 158 165 0.75 1.34
204 1.55 1.58 204 1.17 2.29
231 1.58 149 231 0.68 1.10
265 2.24 114 265 1.48 2.81
307 1.96 2.01 307 0.63 1.68
329 2.91 5.02 329 1.43 3.32

¢

suiufuiBes Wil mrewmdefesRunnasnuaninlussasusn il nflugr  Wens i

wisuazfrfeslgnideuiivianuacnguenian wuiiddneuznmmauteanisuazadsondrandaiu
f o -' “ d' - - [ 4 [ -l o " r [ 7] e [ d : : 1
gnduluttaiuies Tafeuflgnluimsunnunian Wuf U Simsiisnuiumiageandndeswug K viatiting
J v 4 L - L} 1 L "
naUgnaufinfuinurazfundy deussdilimaimunnisuannedenst Wedndeelufa wudn deunatl
4 J x ] . - . [ Ly L] [} ] -
Auile  STuANNATUNANNUAZLAAIANLENANBL I TMAUrT WAL wiliiAsudAauumneinaiy
sewinafalgnudeuwiunan uasnauenian nefidaewug U ﬁfﬂ'wmuuﬂaﬁumnﬁum'lwimnnd'\é'ﬂﬂ
wuf K stnadiulddaieu uasslivhvinmaumnnistasdesuivinates Wugnsmu  uwsimswmutain
wisfusneanuniud N inaude scsisslidvinausianurafenuninuadissdinoe  Seszdiesdnenlu
ruazBuasiall
6 P | e . - - .
msusannarssteenUgnuatetu arbidessinuumnsitaiuszuinafufuintn Tnaewizedne-

.' - ok - mlem -0 ] b g
fafeaMmignludounnsian ansilinssnidvinsvesgnmnisiuniandan

Friifunlusesan nisiausdeefilanludeud +HA] Afudenn

) wsdasilgniudeuliuianasiisnrusadusfsiudeavianly
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\FOUNWGENIAN (AT 16) ummmmmﬁuw'luﬁm'\uuwnmanumns:wmwuq Tneivugu dwui
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Tuwistiuatinsmaluszszumissinmasipiiuln sudisegldlsmnamnifen  ANuRluAWEuena

ol ey & - ' - "1 i - : . ' . H
sulvrzuzuiuiig uansineniug K Teruiluasifaduedneds 7 lwszazusnusdunaisiulusnmi



2 il 1: mmasstinlgnianyaiintussess smilguiisafvliguerond
rNT 12 wdnutsresluussniuhesdenign @Blanfy am®)  quifiduieligrema
2538-2539
Date 1 Date 2 Date 3 Date 4
DAE 1€ U DAE [ 1) DAE K U DAE K U
4 46 43 1977 003 003 20 0.0t 0.0%
8 040 063 33 002 o008 160 o029 o027 63 008  OM1
138 100 153 73 000 0.67 208 078 064 111 030 099
172 083 150 107 047 123 237 197 154 140 050 0.7
200 087 095 135 000 0.00 266 111 1.00 169 079 0.6
236 100 092 170 067 1.59 299 131 1.2 202 085 1.43
243 108 123 185 075 1.05 334 043 095 237 oss 138
363  1.85 174 266 12t 203
331 121 159 294 120 178
R 13; v Inufrsesluussmuhuvesdeuneiivih @lanfi nni®) quifduislignem.
\j¥ 2539
D1 D2
DAE K U DAE K U
97 0.20 019 57 0.22 0.37
137 113 143 w7 0.85 1.10
165 1.78 167 165 0.79 1.29
204 135 188 204 142 2.08
231 1.95 147 23 118 1.3¢
265 146 108 265 154 2.09
307 1.04 106 307 0.78 123
329 1.55 278 329 1.33 274
R 14 SR seedemlgn (S am ) quifiduie lignrmagd 2538-2539
Date 1 Date 2 Date 3 Date 4
DAE K ) E K U DAE K U DAE K V]
4 s 54 117 641 615 20 256 179
98 985 1179 33 564 462 160 10.51 11.58 &3 846 872
138 83 892 73 208 615 641 111 923 897
172 743 8487 107 10.00 1026 237 564 748 140 A72 744
200 €92 867 138 266 615 748 169 1.8 .92
235 T44 856 170 615 &1 299 72 769 202 748 7.18
243 492 63t 185 487 636 3IM 744 641 237 &M 718
63 744 B8 26 T4 .92
391 769 923 294 &9 6.92
AT 15 Sunaniant vesdanreiuils (fumu anr) quiidunaligwemad 2539
____ D1 - 02 _
DAE K U DAE K V)
7 76 1205 87 1103 21.03
137 1333 2205 137 1026 20.26
1S 874 1385 165 1026 1208
204 387 1051 204 346 1026
23 a2 W ORI 821 10.00
265 795 123t 265 641 .74
307 744 NMI® W7 5% .74
329 a2 1128 329  aer 2.97
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ANFN 16: sroiinunlutasdon lgn muiduielsqwesniyF 2538-2539
Date 1 Date 2 Date 3 Date 4

DAE K u DAE K U DAE K U DAE K u

a1 0.28 032 “24 117 019 0.20 20 0.03 012

98 177 2.30 33 008 0.20 160 0.76 0.85 63 0.36 0.52

138  1.97 3.18 73 5.10 208 302 244 111 127 3.73

172 197 3.92 107 230 3.70 237 361 545 140 239 3.77

200 2.47 245 135 266  3.38 3.36 169 272  3.61

235 235 2.07 170 1.97 3.95 299 418 427 202 356 4.27

243 185 338 171 248 237 235 3.88

363 4.04 4.15 266 326 5.04
391 271 3.93 294 3.08 4.14

panaRsauag 1aefoazunnimniAeuhlufn A lildanss fapaiatuaudonniuifion
Fouvhlgniiou wq'x:rmnuﬂm?ﬁmmﬁuﬁ'lu'lﬁﬁqnfhé’ﬂﬂ?iﬂQnLﬁﬂuﬁmﬂu vareaiuf  idoeann
UFurnuhumfesinimauinguiee gy Auflr i uismed miudeumanaan fviudeufgnuane-
dufTmMmRRMRUR AN RBaiuAe Seeiuf U Snnswaanitudiluldnnndy uazdeuilgniteu-

unFANTmaimunun lwdEnddesvidgnludeunngrintuu

an'm'lf'lﬁ'ﬂﬂ f;mmw'umﬁﬂmﬂé’ﬂuﬂmmumnm‘wﬁuﬂthqmns':wdwﬁ'uﬁé’ﬂﬂ %awud'\ﬁ'uﬁ K #
m?ﬂ:auﬁﬂmmﬁqndwﬂuf U ﬁ'qé’ﬂﬂﬂgnua:é’auma (T 17-24) v'h'lﬁLﬂﬂﬁq?:ﬂ:Lﬁuﬁmﬁaﬂﬁuﬁ
K ﬁLﬁN']N‘IE"IWIﬂ‘nTﬂTﬂ (polarity) §and1vug U vinlirn CCS veaiug K gandniuf U (anmafl 17 uas
18)

ﬁﬂﬂﬂqn'lwi’uﬂgnﬁmﬂuﬁlﬁmmﬁﬁmamnndwéaﬂ'ﬁ'ﬂgn'lquumﬂuLﬂmmnﬁTzu:mm
witgdulsuulsannninges K danBunouidels (iber) 'b.i:'Jmmumnﬁmﬁuszudwﬁhamﬁuﬁnmmu
neaoegainil uaznuwnintudsariuludesnetiiui

'lummmamﬁ'uﬂqnﬁ 3uac4 wu'hmm:auu?'\mmmf’]’ﬂﬂﬁuﬁ' U azgandwug K hiinaeiu
Ugn %‘lﬁtﬁudﬁmm:nuu"'ﬂmamqq:tﬂuui‘]n?md’uﬁ'us?i‘:whqﬁ'uﬁuﬂ:nmwmmf'w'ﬂu fapiug U &
meazaaiealdAnd lusnwiiTigraniin %qv‘n‘lﬁm'm:nuﬁﬁ-mﬂwmé’aﬂﬁﬂqn’lmﬁﬂquﬂﬁmﬂu
u.ﬂ::tﬁauunmﬂuﬁﬁnumzmm::nmiwmnmN{hur‘fu5ﬂﬂﬁﬂqn’lmﬁauqumﬁ'uﬁua:wqummu

ﬁ'mi"umnﬂ&'ﬁuuﬂmxﬁmmtﬁﬂ'lu'lu'wum'mumnmu:wmﬁuﬁé’ﬂu uazSLlgnifed Suunzl
Hpuuensinezuinadeslgnuasdouns
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35
5157119 17; F1 CCS finenlgn Auifdune ligwerni7 2538-2539
D1 D2 D3 _ D4
DAE K U DAE___K U DaAE K U ~ DAE K ]
4 -24 117 000  0.00 20 000 0.00
98 -1.36 -2.17 33 160 000  0.00 63 000 0.0
138 -0.08 -0.49 73 1.5% 208  0.01 176 111 0.0 0.9
172 245 087 107 -1.71 237 244 306 140 001 043
200 424 347 135 266 667 615 169 451  4.67
235 859 623 170 335 371 299 1066  3.19 202 460 6.44
243 9.83 882 185 572 742 334 944 975 237 745 10.19
363 1141 1044 266 7.82 10.07
391 10.88 1245 294  8.89  12.57
A1 18: Ain CCS veefeumetifivily quiiduinligwrma 2539
D1 D2
DAE K U _DAE K u
87 0.00 0.00 97 0.00 0.00
137 132 168 137 094  -1.30
165 1.23 0.81 165 2.20 0.97
204 4.93 203 204 4.51 1.34
231 8.22 523 231 6.06 5.05
265 9.28 721 265  12.76 8.17
307  11.36 9.96 307 6.48 8.80
320  12.92 856 320  11.82 _ 10.73
a7t 19: Fin polarity ussdamlgn muiduiieligwemnF 2538-2539
Date 1 Date 2 Date 3 Date 4
DAE K U ~_DAE K U__DAE K U~ DAE K__ U
a1 -24 117 0.00 0.00 20 0.00 0.00
98 33 160 0.00  0.00 63 0.00 0.00
138 397 3.43 73 526 208 232 423 111 057 3.23
172 590 4.29 107 178 395 237 484 652 140 070 277
200 7.43 597 135 266 970 898 169 7.29 7.37
235 11.73 9.02 170 7.0 645 299 1402 1115 202 7.28 9.36
243 1360 1236 185 1112 9.00 334 1288 1262 237 10.14 13.30
363 14.80 1361 266 11.08 13.72
391 1434 16.21 294 1217 16.24
BT 20: Fin polarity yaBeumailiivily quiiduieldqwemad 2539
Date 1 _ Date 2
DAE K U DAE K U
97 0.00 0.00 97 0.00 0.00
137 1.21 0.56 137 1.51 0.97
165 3.76 334 165 3.38 3.31
204 8.01 463 204 7.61 4.45
231 11.39 8.04 231 8.19 7.76
Ze5 1259  10.15 265  14.61 11.24
307 1519  13.06 307 9.54  11.76
329  16.05 9.38 329  14.89  13.71
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ATaF 21: A" brix 1efinenlan Aumdoieliawsson 3 2538-2539
D1 D2 D3 D4
DAE K U_DAE K U DAE K u DAE __K U
41 -24 117 000 0.00 20 000 0.00
98 6.55 6.88 33 160 0.00 0.00 63 0.00 0.00
138 9.83 10.03 73 11.87 208 6.79 8.40 111 1.88 7.43
172 1155 1055 107 8.03 929 237 870 9.27 140 208 7.5
200 11.92 10.10 135 266 1327 1243 169 11.13 11.14
235 1474 12.33 170 13.00 10.51 299 16.77 14.20 202 10.90 12.82
243 17.49 16.26 185 14.75 13.39 334 15.33 14.93 237 12.68 15.61
363 17.48 16.22 266 14.29 16.69
391 16.73 18.16 294 14.95 18.33
3T 22; Fin brix 1898anmeiiivit quiisuiliqnarma? 2539
D1 D2
DAE K U _ DAE K U
97 0.00 0.00 97 0.00 0.00
137 6.49 539 137 6.57 5.73
165 8.25 7.76 165 6.36 7.56
204 1230 9.00 204  12.06 8.90
231 1489 1186 231 10.30  11.56
265 1573 1343 265 1754  14.41
307 1774 1745 307 1592  15.89
329 1778 1643 329 1675 15.91
P37 23: A fiber 1aetiotlgn Aueidenplignssan? 2538-2539
D1 D2 D3 D4
DAE K U _DAE K U~ DAE K U__ DAE K u
a1 -24 117 000  0.00 20 0.00 0.00
98 10.80 10.80 33 160 0.00  0.00 63 0.00  0.00
138 11.50 11.50 73 1150 208 6.83  8.45 111 222 747
172 1150 1150 107 11.50 1150 237 7.58  8.22 140 273  1.15
200 1100 11.00 135 266 8.58  8.57 169 8.77 7.8
235 898 850 170 858 778 299 917 822 202 883 8.78
243 894 891 185 887 882 334 912  8.57 237 9.32 972
363 1112  11.20 266  10.80 11.37
391 10.95  12.22 294 11.37__ 11.28
P37 24; Ain fiber un3datmetiivite AutiduneliqwernunF 2539
D1 D2
DAE K U DAE K u
97 0.00 0.00 97 000 0.00
137 6.40 6.60 137 600  6.00
165 7.52 7.28 165 647 6.72
204 8.63 7.5 204 8.85 7.93
231 7.95 7.33 231 872 662
265 9.07 8.55 265 1167  8.70
307 9.57 8.67 307 926 850
329 8.67 8.98 329  8.92  8.38
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IV Unmnosidlununssswiinillnssnbuussiinmmessavileuiunldisuely whuns wajades

unzpnsz Tuneewi o 16) Wamduayunsmusasdeysdrdwisnimiannunznimansuuuuda-
apsfiot ThaiCane 1.0 Fesenuuinrounquanwmimandentuiudising 7 Whunigawinfesyinlg
rzuunaAnlulszmeinesunmda iy sesszuy As rsuunimdadeniuiuilsaUsziuuszinui
oty 'lur:uummﬁmﬁimmuuummmsﬂqnﬁﬂud’uqqdu (Urzsinnudeunnening) uasuse-
Agtu (Wrannudeungainmen)  szuunimdsdesluniansfuesnidsamiladaulugilgndesandei-
duuﬂ:Lﬂuﬁﬂuﬁﬂqn'luiwﬂmuqqduua:Ffuqqmﬂﬁuu'{m::wi'nLﬁauqn'muﬁqi’m'muﬂmnnﬂ fu-
'lquLﬂus*:uum-.mﬁmé'ﬂuﬁﬁn'm.!qn'lm.innﬂ s:'uunﬁruﬁmé’ﬂu'lu#uﬁﬁwmﬂr::mrldou'lquLﬂumr-
nanTaneAnitduuazFuinamauszluineiud - Gunnlgnluszwinsungruussfuiustutos
nanREtutUInEnnsluneAns fuseni@oaviie  founnsinaigAnyAeinumnsluiufisusewlss e

1 [ ] J - : ] J :
mriitenme saulvgiinniuifuiuaudndouns 2-3 Afwisninlgnuilania

o L | [ Qs
‘qtl NTUNARAILRSIGNITIARTIRI uils

Antiunmanosludugseians 446’nmj'lumiu Oxic Paleuslults ANTZLIUAYNINIEIUAM Soil Taxonomy
(1975) HfulgnivinnFoufisusesiuilgn Ae 5ufl 2 Suru 2538 uas Sufl 26 wreu 2538

wiunulsslgnlaevianislows uazld CaCo, $mm 100 nn. siels WedruLiFuanm pH 189
Aunfsanwmuudninmaunienigndey  wituwviewiufilgnvieuss 1 o udniviewRuRited 13l
utiih¥euigrungd 50°C iluniassdatue Wetlssulsalurn udsamiulviewiufllutarneiing
Flnurses (Rad 250 cc. vt baleton 80111 16 wA. sisti 20 Ame wnantledalug) Wetleaulsn smut nne
Ugnazawisuiufdnusznuiduinmsandenlgn e limdeamanediu Turzwininnlgnvinnag
16 carbofuran 3%G Tuugulgnéieudns 10 nn/ls vlﬁ'aﬂqné’ﬂuuﬁ'm:ﬁqnw'lﬁ’&'\uuu sprinkle URSWU
inflesfurindadofit vAnlgndesufauilsiieu azvinnlgndenluvguithisen Sawuditduududend
semiuitive ffusMsnunn ﬁ'qﬂmﬂﬂmmqmﬁﬂnmtu-liviauﬁuﬂmu'l{ﬁﬁauua:ms'lﬁu’m‘r'lmmﬁu'lﬂ

Whiuuy sprinkie fanfauitends uma 1.30 Frtue Tutaeichibinnvieftaauny e Jugms
15-15-15 §m11 150 nn. siels wuricldamnks Wedeueny 1, 2 uas 3 Feu vmedndaisiag iy
sruvciiiefoveryBassunzfideu uiianmveafagareinnimasiaudes sinmviudulnda-
uu (endosulfan) M1 50-60 cc. siatin 20 Ans Boviudledaueny 2-5 Reu Wetlosturndauauian:-
ddfu Tnevinnamiunnaesfian vismnfuifusdoulufulgnd 2 futau 2538 was 26 by 2538
Wl 15 nAlneu 2538 uas 7 Fureau 2638 Maadl wasinMsRdesTFvae 29 furnmu
2538 uﬁ’mn&u«:v'nmr‘ldﬂugm 15-15-15 01 150 nn. siats Tawuvisld 3 a¥a Heouery 1, 2 uns 3
Feuniadiaus uezisuRnsnynideunisainiy tusim 100 nn. siels suafuien wwwizunadt 10-
13 viameirdiadafsunznaulaudey WefevefiReundinusia



) daufl 1: menassdfudgniintiuazene aindarsuudu

MTT 23: FpumIRuosdunioulgnuamansaminenduveuuriu
inives AWAN pH Total N r K
1 30 6.0 0.02 51.47 143.10
80 437 0.02 8.42 114.80
100 4.38 0.02 7.63 183.60
2 30 550 0.02 5§1.33 153.40
60 422 0.02 7.82 93.60
100 4.15 0.02 5.30 105.680
3 30 583 0.02 40.95 105.50
60 4.49 0.02 8.21 109.30
100 4.50 0.02 5.04 155.60
4 30 8.20 0.02 30.71 110.40
60 4.39 0.02 8.65 77.30
100 4.57 0.02 4.79 08.10
5 30 824 0.04 32.25 117.60
60 4.84 0.02 5.29 99.50
100 4.76 0.01 4.90 91.50
] 30 586 0.02 33.07 130.50
80 5.08 0.03 7.94 101.30
100 4.57 0.02 4.83 68.90
7 30 8.30 0.03 40.14 1375
80 4.00 0.03 LY 9.25
100 4.78 0.03 6.59 7.20
] 30 8.45 0.04 52.45 14.00
60 4.70 0.03 9.26 9.65
100 4.50 0.02 5.01 8.00
9 30 8.31 0.03 54.31 12.50
60 473 0.03 7.20 11.40
100 4.48 0.03 4.62 7.50
10 30 627 0.03 50.74 1150
60 5.08 0.03 10.42 8.65
100 4.52 0.03 e.08 6.10
11 30 .38 0.03 4882 14.05
60 5.01 0.02 9.30 9.45
: 100 4.77 0.02 5.60 7.85
12 30 6.35 0.03 3475 11.00
80 4.98 0.02 5.56 9.85
100 4.74 0.01 4.27 10.15
HAaNIINARKaY

WRIUINITYRIBDE (cane phenology)

Wannniresdluses Sommesiufifannimedlufesndundetul@ulgn (it 10) Tauludu
1lgn D1 W U uaz K B6amnndisduiiu 0.008 tusiegrmgiinsa 1 °d (°=0.98 uaz 0.99 AuAAL)
unzludurlgn D2 Wuf L uas K figmanniaanath 0.0087 T ¢ = 0.99) uns 0.0086 s 1 °d ( = 0.99)
AnfdL

Turnaneganing ﬁ’auﬁ’qamﬁ'uﬂﬁv‘v’mmmwm’luéaunt\"mm‘m”i’qamd'uﬂqn (U 13) T
Tuhalgn D3 deuWuf U uas K figmmmnisduvasludesuudmdndu 0.0074 lusie 1 °d (=0.98) .
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31]?1' 10: Wannmrueslufeusnitivninendieduriu

Main stom ieave number (KKU) Main stem leave number (KKU)
0T  Panted Mer2, 1995 SO T Planted Apr 26, 1995
o} Y. ol

of
T %0+ ﬁ

8 I 4
7 f 20
| e i
101 o ka0 yz0lMske 0SB R zosmz Y0 ® . KBA-200 y=01STax+ 14323, R = 0068
B—— u-Thongz y = O 1498x + 0 9777 R*= 09853 l‘i' [—— U-Thong2 y = 0 1577« + 1 7274, R? = 0 9541
} i t t t 1 J o -+ } } t } t {
0 60 120 180 240 300 360 0 60 120 180 240 300 B0 420
Days after emergence Days after emergence
Main stam leave number (KKU) Main stem leave number (KKU)
0 T manted Nov 1, 1995 SO0T  Planted Jan 10, 1996

—_— Q ‘o--
o oF s
o%° o
a0 L+ °°o°::|°n 304+ 2
0% P” o %

o°‘i’° e
24 75 204 /
B
ol
f © . K84ZD y=01213x+0 7534 R =09023 ® . K84-200 y = 0.9408% - 50005 R® = 09029
f O—— U-Thong2y =0.1312x + 0 8473 R* =0 9084 L‘ - @—— u-Thong2 y = 0 1315x - 5 3786, R* = 0 9873
0 - } t } } } { | 0~ i i $ t i i i
T 0 60 120 180 240 300 360 420
0 60 120 1&.)'hr 240 300 380 420 Days after emergence
Days emergence

ua: 0.0084 (°=0.99) mufdL uazluiulign D4 (f':"u\;lL 5 1A 2539) fauWufuU uss K fifmennin
F1uh 0.0081 Tu sie 1°d (F=0.96) UAZT 0.0084 (*=0.96) AuAFL Lafenacinlgn Wuf U unuf
K Fasnmgomniiazaueylutag 123-135°d uaz 119°d sisTunitely dasfinfenesdenuf U uameli
whidnifidinuinlsuganniunmeusussieanmuonden WaumsludududdiedFiuns-
Anerufaida iiu nswnne nsfndusndes uaziu 1 nsanimmmslussezsing 1 i
nf:'mﬁ'\ﬁ'ruaiﬁn'\m?tuuﬁu'fmfm:mm:auﬁmﬁ’n'ludquﬂmé’ﬂuua:uauamémmua:ﬂ‘m-\mugﬂma

v‘n’mmmwnﬂuﬁ’mmﬁ'uﬂu D1 uz D2 sxwingluf 10-14 uas 5-8 mudsLildanamaindy
innnimesluuuestuludumiadeamlu 03 usz D4 EssindgianguisunziissFunmndeu
quin  feeuf U a'.'lﬁ'mﬂn'\mhq'lu'lu;.iqqu'mil'u'lwdwqnﬁﬁwmqqmnm:ﬂqntﬂmﬂ'\nﬁ"uLﬁwd'd'n
mszeenmen unzdudniganddeeiug K

WisnnmvesludesiinesiufidnencndiAsaisnn Jadulunamomeomneuasiiuall
TumaBuaiufiunenefiquiidoinligwemad uasarinedo@udlv usesWithudn snunsal

- - -« - H [] .
guugiismaAlunisaianiminadndvsanrzusunimiannirlugesiane siugiFetinafinonuniuls



o dufl 1: manassdinignitutliuncene uninerdoveundy

maAnInrzuaunaimn T WAEnaussudnnisuuudiaeuesfindy iy 419 Wintrawet, 1981)
fi-15twen (Kiniry and Jones, 1988) $19m& unstiraunfind (Gallagher, 1979) dfng (Boote, 1982) uas
damin (Fehr et al, 1971) wuianrunslusmerdidnwnzsudurmutudniAnnakil

n151a5cyitAula (cane growth)

inansvnshulgnitileunuindon duindiusnvestorignlutraduduomnuingahuuesie
o niufilionlibluntmeusunwisfulgnAf i lunmaduedu (maadl 24) Aefuilgn 03 Wunudndr-
ﬁaunnmnnd'\d’uﬂqnﬁw?mun madaunnudnunsulgn 01 ussfugn D2 uas De WaauRndrilge
un:nu'lm:o\’uxﬁuqﬁuﬁ’mmﬂu{ nanfndneveaiug K uns U lwhulgn D3 gandr¥iulgn D1 uaz D2
unz 14 Aoilu¥uns 26, 99 uaz 28, 128 mwd iy Surlgn 03 HuhulgnflndBustifugndoudw
wksun 1l mswufuesnians fusen@uamile Tusunanasilfunlgn 03 Wuhalgnitideyeyiu
wlsmannannfigmisinfuuiufinlgniu 1

nTa7 24; dmunudndon (A1) uaz dranindeusn (huld) ﬂaaﬂnuﬂqnunzﬁnumnﬂﬂuda
Wl K unz U serfulgniivibted dlefuifer wemanesimninedy
Youuriu . e
Stalk number ral”* Stalk fresh wt. (Mg rai™")
Ds/Cultivars K V] K V]
-------------------------------- Plant crop (1995-1996) "
D1 7,620 9,440 14.2 184
D2 8,430 11,573 2.9 8.8
D3 10,732 16,541 20.4 20.7
D4 11,348 14,498 1.9 20.8
------------------- Ratoon 1 (1996)
DY 10,720 14,773 31.8 3.4
D2 12,160 18,373 33.8 31.0

dwfuﬁnumﬂﬂudqLﬂmﬁmﬂmqaﬁ'\uwudﬂ mminﬁ'\dfunmmﬁouﬁ‘aamﬁuﬂﬂgn’l'u D3 une
D4 oglurzduIndiAuai AsusuRndnmaiy 32.8 uas 31.2 i 14" Awfuiud K uaz U ;i
Guunnﬂuda\i'-moaﬂ‘u{umﬁ’mmd’uﬂqnﬂdfnmm‘hutﬁutm‘luuﬂmmamM’\ﬁuﬁ'\'lﬂﬂuauﬁmﬁmmd
TurshilnKiBuafy  wenmanesiifuniududemaussmmaneduguilduftnldqwemafuas
anAvurdudualwl

anufuRudsewinstensiasuasminuandanaw mrafl 25 une 26 unmmnﬂﬂuum.lmﬁwﬁn '
wanntammivnilafadunedemfinestufiudenlgnuncteuneDivieniaiu 1 2638 unz 2639
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= - - A : [ 4 1 J
unninukanafanwviiefinfuresferiinaaiugf Tutulgn D3 gandrfulgniu 4 uaziluden

hillenaegluuliniasssinngaienuuiuiulgniy 4

L 4
MW7 25 unwninuansionmnilefindusesdeulgn Rlaniu s wwinenduvowuriu
2538-2539
D1 D2 D3 D4
DAE K u DAE K u DAE K u DAE K u
% 001 004 %7 011 0.8 30 000 000
13 102 097 52 002 0.03 123 037 048 56 000 0.0
138 057 067 77 000 0.52 154 064 080 87 005 0.54
173 108 174 112 123 046 185 158 147 118 160 036
200 1.08 168 139 083 091 212 163 173 145 053 045
235 208 3.07 174 128 132 250 180 183 183 120 095
286 194 1.87 219 094 086
313 288 286 248 164 189
341 264 322 274 241 215
M 26: vwinufanstauilefsdureseuneliivite (lanfu am™) uwinerdoveuuniu
2539
D1 D2
DAE K U DAE K U
118 0.22 0.26 92 020 026
149 0.63 0.77 123 075 079
180 1.97 1.80 154 180 194
207 2.24 2.42 181 167 186
244 2.25 2.47 218 273 248
279 2,61 1.02 253 204 273
307 3.0 1.89 281 340 347
337 3.33 3.04 311 382 345

H [ g - ['] 4 - - 4 .
dminsasaduder  Tufenlgn nmzmnimninasyasdrdiurestenisnasiug idnmngaindins-

v L - o -
azmaniminluuazfuresderiuf K (mmah 27) Tasemnzlurzezunueaggninwislgn Wedeea

v »
nsszmninninsialurzusidmdeundimssenwuindasiuf K dafinisazandwningnsieluIuuosi

- [ L = ] » ! - %' -
fouiug U fisarnmaazmndwninasss o3 lsfiman wudnrazaudawinufsrasniuluasiionin

novoafdiudenluiuf u Hdnmgandrdenwud K

L o H a
mm:numml’nammmﬁ’auﬁmnﬂuﬁﬂumaﬂwumuam‘l"i‘lum'm\'lﬁ 28

A 27: wnninamuesdduenlgn (Rlank na™) v Aivenduueuuriu 2538-2539
D1 D2 D3 D4
DAE K U DAE K U DAE K v DAE K U
193 098 177 52 001 001 123 56
138 221 2604 7 000 197 154 87 are
173 448 7.15 112 582 579 185 118 662
200 I 139 265 345 212 145 6.41
23§ 684 1152 174 2376 531 250 843 7.84 183 605 364
207 890 960 206 617 537 288 772 787 219 564 341
313 1144 1074 248 487 674
341 987 7.3 274 744 828




" daufl 1: mmasstinignfintuncsne sinerdovevurty

A7 28 SrmnindFusnve sbeumeiiiiuids (Alank any”) suinunduvouuriy 2539
D1 D2
DAE X u DAE K U
244 %28 108 218 1.22 .98
are 11.08 8.82 283 8.41 11.13
207 11.08 8.80 281 795 1323
337 807 10.80 211 5.38 .28
380 19.88 19.82 343 2192 19.40

dhntnudevseddu  mmzaidnubvsduuncludoedud U Sanilgaindinimmessniuiniy
unzuve bouiud K M 20) Taernsluszuzumusingminwizign eRnmunimzmniwin
dolNurzuzdmdaunfimaenmuindouiud K difinmazamniwningndelNuencidoriu U 8
farnazmniminesns  otalrfiow wudnvrecaswinuessimulusssinninanue sk
fouluwiuf U Sidmrgindideuviug K

nanzasIned 1o 16 % Tubnumeuidsusalumnedt 30

il 29: vwingduud e inenlgn (Rianki ame') swAnenduuouuriu 2538-2539
D1 D2 D3 D4

DAE K v DAE K u DAE K v DAE K u

113 064 0.49 82 000 0.00 123 006 0.08 88 000 0.0

138 028 033 7 000 033 154 024 028 ‘87 001 028

173 067 1.13 112 100 023 186 102 085 118 100 008

200 082 148 139 049 0.54 212 108 1.07 145 028 0%

236 167 2.5 174 092 007 280 120 1.2 183 067 080

207 283 320 200 108 220 286 146 1.3 219 089 089

M3 238 2.4 248 123 1.9

341 231 282 274100174




[Ind o2 une Az w9

w
"N 30: dwindduutsesdouneDfvih \ianki ane) s vinenduveuuriu 2538
D1 D2
DAE K u DAE K U
118 0.02 0.03 92 003 003
149 0.24 0.28 123 027 028
180 1.10 0.96 154 143 122
207 1.40 1.80 184 100 121
244 1.43 1.70 218 194  1.80
279 1.90 1.33 253 133 203
307 2.33 1.54 281 2689 269
337 2.85 2.67 311 328 267

dhwinuisassluusznulu  nassninninuesluuasnuluvesdesiuf U Sdanfiganingey
Wuf K (maf 31) Tamewnzluszuzumusaggmnmnziign dledemunimszsaiwndneiel tuses
EmFeundinenmuindesiuf K Suinmsaniwningnsiel iusnisideniuf U ddmmnsnzas
Jwninanas etiralafima wusnisssamiwinuiesniyluussiinsavesdndudenlwiuf U
fnmnginitdeswuf K

nrazmniwminuteresluussnuiusesdesmeifuiuanilumsei 32

AT 31: vwninluuaznuluuhvesdeenlgn Glanfe ame™)  wwdnenfeseuuriu 2538-
2539
D1 D2 D3 D4
DAE XK U DAE K U DAE K u DAE K u
4% 001 004 97 011 0.18 30
113 038 048 52 002 003 123 031 0.38 58
138 032 0.34 77 000 0.18 154 0.40 055 87 0.04 026
173 039 0.61 112 023 023 185 058 0.62 118 080 0.48
200 024 022 139 034 037 212 0.55 0.68 45 027 027
235 042 055 174 033 0.35 250 080 063 183 053 045
267 0417 013 206 042 0.2 286 048 051 219 035 035
313 052 045 246 041 050
341 033 0.39 274 041  0.41
»
mafl 32: unninluusznuluukeidennetivi (flan¥ Ay 'uvinenfuyouurniu 2539
D1 D2
DAE U K DAE U K
118 0.20 0.23 92 0.26 0.22
149 0.42 0.50 123 0.47 0.51
180 0.87 0.54 154 0.68 0.72
207 0.75 0.32 184 0.67 0.6
244 0.82 0.77 218 0.78 0.88
279 0.71 0.59 253 0.71 0.74
307 0.68 0.35 281 0.70 0.47
337 0.49 0.33 311 0.54 0.48




40 dauil 1: mawnsssdunlgniintliwssess aminerdessuudu

uunLetel iﬂmwﬁaé'auaianaﬁiﬂmuanmﬁzquvlﬂqnﬁanu:tﬂulﬂm it 33) il
nalnluntrbransufmuesiamesgave il (Yoshida, 1981) Wuf U Sdumuniosenegendmiugd K
\0AY 7 unz 4 fviene uAAL  wismsnbeasiannuddeeTine i lunmmsasin

- . ; o -l
Swaumisfeusrenanssfeuneilmviliuamelunnsan 34

AT 33: numi/Arunienlgn (S and™) wninerdureuuriu 2538-2539
D1 D2 D3 D4
DAE K__ U DAE K U__ DAE K U DAE K__v
49 415 583 97 1256 1287 30 000 000
113 348 624 52 550 8.0 123 1431 15.18 s 000 000
138 480 595 7 154 1292 13.03 87 379 588
173 513 744 12 700 7.0 185 841 8.15 118 062 497
200 848 .92 130 667 7.0 212 621 6.38 145 641 48
235 438 6.2 174 564  8.15 25 615 672 183 6.05 4.7
267 470 590 206 53 7.23 286 667 .87 219 564 51
313 590 6.5 246 487 5.0
341 438 002 214 538 8.1
L atatEvE dnununisdresdeuneDlfiui (duou mnr’) aanendtveuuriu 2539
D1 D2
DAE K u DAE K u
18 1795 25.90 92 1462  21.54
149 897 1487 123 1487 1487
180 1440 11.54 154 1051 1328
207 8.05 9.74 181 7.59 9.50
244 1082 1287 218 122 1124
279 7.95 7.09 253 6.41 8.72
307 6.41 5.38 281 7.05 9.74
337 438 6.92 311 5.38 5.13

sudRuiludendgn mm:nuﬁwﬁ'nuﬁwmd’uua:‘lué’auﬁ'wf U fifmmnganinimssninninluuas
Fuvosdoniug K (amedl 3s) luiannzluzzuzumussggmamwazgn edammunizazaninninsio-
Wuruzdadeundinnennuindeniug K fiineazaniwingndeilurnsideniuf U Sdnm
nanzantninasns - endlsinon wudhmmemainninuksesnuiluussinninsvesddudenlu

YWufu Sdmmgenindeuwug K

AT 35 ﬁ'-uﬁ#umwmﬁauﬂqn UM InenfLuouLniu 2538-2539
D1 D2 D3 D4

DAE K v DAE K U EAE K u DAE K v

4 002 o007 A2 000 0.0 7 o020 o027 30 000 000

113 138 212 52 010 015 123 080 050 s 000 000

138 107  1.08 77 000 058 154 113 115 87 010 081

173 125 197 112 067 0.7 185 160 134 118 088 0.4

200 069 064 139 083 1.04 212 169 202 145 088 O.78

215 160 230 174 099 121 250 157 160 183 1.3 097

267 000 0.00 206 000 0.00 286 180 148 219 122 140

N3 1.7 1.34 248 117 128
341 1.04 1.55 214 160 & 157
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= ] -I ol d J
AnMwAIIWIYBnEel  ludeulgnwudnGuiisn ccs disdeailongldtidew (mnman 36)

1 o - ; J - L 4 1 L) - L 4 - J
uszHFngelumdfusunssiaiudun Seeiud K e CCS faniiug U endfuluinlgnd b u

dananiu Lﬂﬂ’}ﬁfh CCS m‘é'mﬂu 11.21 WAz 10.01 AURIAU

3 -. 3 J unld J ) : L3
Tudesmelifnitmuiniuilen cos Wedeuileyld 5 Feu (mefl 37) uacilFingdunadndu

- 3 ] [ A 4 J 1 -
aunssiaduies Wuf K §if1 CCS gandiug U Tnsiannzlutramafuiieniien 9.3 uaz 6.2 anusndu

1T 36: A1 CCS vesfatnign umnanendurauunu 2538-2539
D1 D2 D3 D4
DAE K ] DAE K U DAE K u DAE K u
113 030 -0.71 52 0.00 0.00 123 0.00 0.00 56  0.00 0.00
138 074 064 77 000 037 154  0.00 0.00 87 000 000
173 125 114 112 -1.04 097 185 0.00 0.00 118  0.00 0.00
200 385 3.12 139 108 073 212 0.00 0.00 145 000 000
235 862 8.5) 174 558 8.03 250 7.03 2.81 183 217 253
267 1214 1073 208 10.37 8.88 286 9.32 9.48 219 420 6.80
313 872 9.09 2468 508 6.20
341 1237 1132 274 810 9.13
- ' - - .
M1790 37: A1 CCS teiteumallnuily uviinerduyeuuriu 2539
D1 D2
DAE K U DAE K v
244 8.22 4.07 218 7.80 4.01
279 9.11 8.07 253 11.15 6.37
307 10.27 0.14 281 11.39 6.36
337 11.97 11.47 311 13.07 9.61

< X X o
TeAU polarty fernlgnzdiu polartiy (%sucrose) Suwalifintuiedeniiongunniu (e 38)

&
Tuthafiufeadeawudndin polarity vesdernlgniug K ez U oglutas 12 uas 9.2 mudrdu uashil

ATHUANANAUNIATRA

[ } J ] ] :
Tutamnfuifuovesdeunellivileses D1 uss D2 (@197 39) wudn #in polarity ¥8fania-

LT :uu.mTt‘Iuqq%urdutﬁmﬁuﬁué’auﬂqn A" polarity yesdoumeDlivils eglutae 12.5 usz 9.2

M3l 38: #in polarity va3digenlgn wwinendureuuriu 2538-2539
D1 D2 D3 D4
DAE K U DAE K u DAE K U DAE K u
13 200 214 52 0.00 0.00 123 55
138 382 2.7 77 000 1.49 154 87
173 802 474 112 199 235 185 118
200 750 693 130 435 384 212 145
235 1208 12.99 174 955 0.89 250 1079 6.48 183 568 6.11
267 1694 15.10 206 15.19 12.87 286 1330 13.44 219 7.81 1023
313 1246 13.01 248 843 9.9t
341 18.59 15.45 274 12271 12,90




dhu 1: maenrdinlgniniiestes aninndieevary

a2
At 39: A" polarity eafenmeliiui s Vingnduneuuriu 2539
D1 D2
DAE K V) DAE X U
244 9.1 763 218 1.4 T8
are 12.82 11.80 253 1505 972
307 3.2 12.64 281 1523 .72
337 15.98 15.73 31 17.22 1328

ssAU brix  Tudeelgnisdu brix wedmtudeaiuiusn potanty uazst CCS SunbbuRutuiietend
Tutrfiufuidenwrinm brix vesdeugreglutos 16.24-18.77 uashiil

mqmn%u (mrm"l‘ 40)

ATBILANA WM NATR

Tutnmafuiirvesdsuneiliivibees D1 uas D2 (Wl 41) wrdh My polarity secdeents
sevufiunihgdutuwAmfaiudenign usspunnrivdenlignidfulgn A1 brix m&mﬁ
wik aglutn 18.15-18.99

AT 40; A" brix sedetlgn mninuiduyewuriu 2538-2539
D1 D2 D3 D4
DAE K U DAE X U DAE X U DAE K u
113 805 es82 s2 000 000 13 0.00 000 ) 0.00 0.00
138 948 0.69 7T 000 350 154 000 0.00 a7 0.00 0.00
173 H“Te 1. 112 825 929 185 000 000 118 0.00 0.00
200 1325 12.98 139 1027 9.83 12 000 0.00 145 0.00 0.00
235 1767 18.13 174 1494 14.96 250 1542 1252 1w’ 1162 1208
267 000 0.00 206 000 0.00 286 1733 1.2 219 1303 1458
M3 1610 1695 248 1200 1458
341 1953 1867 274 1704 WN
’ . . - e - P N
TN 41 A1 brix seefeumaivil Inave Sureuuniy 2539
D1 D2
DAE K U DAE K * 1]
244 1472 13.02 218 1549 1258
e 16.35 15.90 253 1781 13.66
07 18.67 15.98 281 1816 1382
297 18.32 18.61 M 1919 1812
WBanandels ‘luﬁ«auuqmﬁu wudelafuunhbeiuiwiled aumnqmnw (mnm 42) um’fuim

1ign D1 Snfanuidslslufsmhnesfufunihann mﬁummfmmam&uﬂaam
Tu¥ouas 11.20-12.12 seniuninee uacbifimuusnsiafumeia

Tsrmafiuifurmesdesmeiliii (meni 43) wudn \Buﬂmﬁahmmnwiuiﬁnw
ThigeTuusimaunimannrinfnudelrsedenlgn Vhnnailelnvesdeunelifwilnofveghl
safeun: 10.52-12.07 yenimninuk



9ind ek use Aoz

el 42: Fin fiber veadioenign uvinenfuveuuniu 2538-2539
D1 D2 D3 D4
DAE K U___DAE K U__ DAE K U__ DAE K u
113 1133 10.33 52 000 123 56
138 1150 11.50 77 a7z 154 87
173 1107 10.93 112 910 890 185 118
200 1150 1150 139 1150 1150 212 145
235 1212 1.2 174 1148 1108 250 1028  9.35 183 1042  10.43
286 1168  11.40 219 1165  11.47
313 1150 1128 248 1148 1147
341 1180 11.88 274 1132 11.20
o : o a o :
M1 43 A fiber vnedoumalliivile umVinunduueuuniu 2539
D1 D2
DAE K u DAE K u
244 1002 0.88 218 1118 9.07
2719 1142 1065 253 1247 10.90
07 963 982 281 1098  0.98
337 1185 1210 311 _ 1207 1052
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X d . o - ,
AT Uresasilidununasswilinilinnafuuaiinmesssimiiinuelu afunas lusfades use-

Az Tuneeetiul o 16) WesTuayunzmumutoyaduiusien mimunuazMmasaLLLST-
ansdiou ThaiCane 1.0 Whinnsesnuuulinseunquanmnisandet Tumuiisng 9 Wiknnfigawini
asvinl¥ szuummdnluszmalnesunmnda i 2 1zuu Ae muumssdndesluiuisaszn s
Moty ursiunsAsessuuinenmnnlgndesdugeei. (Ursnnadeungsning) uas
Usungelu Ursnnudeungainiuw) t:uumm'ﬁm{fau'lumnmﬁadau’lquﬂqné’euﬂﬂﬁﬂﬁﬁduuﬁ:
Duseeiignlutasdungeuussduggnnduitirwirndsungeineuieiunmuuemndl dandug)

L3 4 ) J :
Wursuumsindeuniinrlinedew 1-2 mesaninlgnutlens

o ol v - | QU [ ] Qs
a1nsal IEN1TNARDY RAZAGNITINAINILLS

AiunmmasesluAugeadin %ﬁmfﬂunq'uﬁu Oxic Paleustults AYMTZUILIOYNTUAS AW Soil Taxono-
my (W33 usz ulluged, 2534 ) NunanssgaTinilafugniians Ffuuieusesiulgn Ae fuf 28
NNNTWUEG 2538 (D1) uaz ARt 28 Baney 2538 (D2) Lﬁutﬂmé’ﬂuﬂqmmdwﬁ'uﬁ 18-22 wrmAneu
2538 unziiuiftadeuneiliuilerzuineiuf 17-20 funnan 2539 unanesgefinesilansiulgn Ae -
#19 woAian e 2538 (D3) uas Fufl 16 unTAY 2539 (D4) Lﬁmﬁmé’ﬂﬂﬂqn?wdwfuﬁ 17-20 fumu
2539

1) 2538 uax 2539 Lﬁmﬁu-:é’ﬂuﬂqnumﬁa'mua:umﬂd'lut:wi'ntﬁaquﬂﬁmﬂu-ﬁ’wnnu unzll
7ined (2539) LﬁuLﬁmﬁﬂumaumﬁa.ﬁnua:uﬂn’lus:ud'mLﬁaqunamﬂu-i’m'\nu

fuitanefeudetihaiineduiusene Wesudt 5 nmnYAN 3 KRaen 3 ueneu 5 AaIA
UAZ 6 WOARMEU 2538 WWEVNALATL Tl wudden udarinsuendausing 1 eenilu duresduden
druresludon dowvasnuluden uns fouvessasfen vinamanufauasfmnimwninuieusassou

o - » » - - ar ' ] -
eils anuzfAstlinndndednduterhingueRdeialignsnafidenmatnreeflzznaumnumau

HAanNITIna|l

WRININITTRIDDY (cane phenology)

fnTmsssnasimden pR 11 uamé'mnmNﬁnﬂmé‘ﬁqut\mﬁuﬁﬂmi’uﬂqn D4 voaiuf K uaz
Wf U dellénnssenyewndentonas 50 AT 4 uaz 6 NS 2539 Audau Andulrsuno
200 GOD  drmanveviinlunrznesyAtlifudrineanszdununuesnimaewiudite
wiftmie ﬂqmmmmnmm"lﬁati'\quaiuﬂ'ﬂ'llnﬂ'l'h’qmuqﬁmmﬂLﬂuﬁqﬂﬁ‘lﬁ



46 daufl 1: mananesdaagaduils aordaningdmdndu

U 11: A uRUTITWINgugTias ALz A snas Autesfosane ] sndu
1qn D4 Aufl 16 A 2539 a.duslwl

Cumulative germination

K 84-200

[ 100 200 200
Cumulative growing degres day

Tagnial ﬁauﬂqnﬁ’qaaqﬁuﬁumﬁadﬁuﬂqnﬁﬁ'mmmruﬁ:m?tﬁmtﬁuh#ﬁmnﬂnqqﬂqn‘mﬂ
2538 uas 1 2639 ednlria TurswitafeuRavastinarudiounainu 2538 uas 2539 dtumnnin
Aoviaunaniu AideslriuduassinderzwinadeuRvnmuuasfudeunngrdniu 2538 uas
2539  msdnesdenlutaaiisesued 2538 ¥ lgAunAdudoinfulafuiuatoursusioni
aumauionisiuf K erssziflusimgmiliivinWinaudndusmuodouvnassrioutrasinndldann-
mmdl¥ uenanniifenfauungninintiiledusl 7 Sunau 2540 AzdRduvinnrtonmeden This unz
Juedidadamausiydula uazasnmfudnmanenduldinirfenns 80 veanedeuiFeannfudien
Wifaw (Founeiiiaey)  GAdummdinimuininesdensstndtulsmanefumineduseuuriv
unzeuiisuRTlignrmafhlssununesdiou medacliuasionsuindor lummaneaianeatuiiu

TINMAREITARABY (D3 UAS D4) ﬁauﬁ’qamﬁ'uﬁﬁmmmwaﬂuﬁﬂum\'ﬂmﬁqﬁu Wanoedu-
gn (:\Jﬁ 12) Tnu'lwfuﬂqnﬂ 3 ﬁaﬂﬁ’qamﬁuﬁﬁé’mﬂn'mﬁu%wm'lutﬂu 0.0075 lurin 1 °d (F=0.99)
uns 0.0084 lwvie 1 °d (*=0.99) mddu uazluulgnil 4 6’1:uvﬁ'aaﬂMuﬂﬁé’mnmﬂﬁ'ui‘fwm'luLﬂu
0.0072 lurie 1 °d ("=0.96) uaz 0.0074 lusin 1 °d (F°=0.96) MuAFL

szusWanmssne 9 dledes D1 uas D2 Tewl¥ 2-4 Weundinnen uasden D3 uaz D4 oyl
57 Feunkimnen finimehetuiluatnmndi meskdmaummniedudnann musmnieds
T2AUGIYATENNTL 4-6 ABU UAS 7-8 BB MAIMNEN amfudesinsaiufudgrzuznizndmnie
#4 uazfineinnduuditeduifuscauinig (milable stalk)  &unsriissdhgrzaznistaudes

H [ ]
uasnTzasauminA
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Iueaeainile (D1 unt D2) wuirdeuUgnuasSenmetiivileiuf U Fussuzabredanen
(panicle initiation) Uszinrusiudeunatan T 2538 uaz 2539 fouwug U ingrraslidenanTusnilons-
1u (panicle emergence) Uszunnuiui 10-13 WOAINILY 2538 UAT 2539 KausauWug K ﬁ'aﬁﬂﬂﬂqnua:
ﬁﬂﬂﬂﬂﬂﬁuﬁdtﬁ’liji‘:ﬂ:%dﬂﬂ-ﬁ"\ﬂ’i"lﬁﬂﬂﬁuﬁ U Usminnuuiludeu nenafedussuza¥etensn (panicle
initiation) Ussunufuf 6-10 WNAANTEY 2538 URT 2539 Gurzurieneniusmionsty (panicle emer-
gence) Urzuneiud 8-12 fuanau 2538 unz 2539

'luq'mnmm-qmﬁﬂm (D3 unz D4) wud'\ﬁﬂﬂﬂ'ﬁ U Gurzuzudndenen (panicle initiation) 1/22-
anududieunatan 3 2530 Fuunatensn (panicle emergence) Uszutuduft 10-13 woARneu 2539
donudeening K Furzusiasodinndndeniug U Urmnuuitudeu nenfedussusndindensn (panicle
initiation) Uszurnusiudi 6-10 wOASNYEY 2539 Suunetanan (panicle emergence) Uszunruduil 8-12
funAn 2539 cg"’ﬁ'a‘léi?m"manndwhm?aﬂnmﬂnﬂmﬁaﬂﬁuaTmumwiﬂm7a:auﬁwmﬂn1uéﬂﬁuﬂﬂq
fou wirdhifinanunanfidoiiuiu dnfudsumasiasimasefaimoudilanszumnsenis-

asamien luwiugisuvedlvestrafhurzuy

WaiuNsuaslusedan nirdiemaiamseesludesluwiulgn D1 usz D2 Tudnnaduiiglase
iaesneiumngn ﬂuﬁ'qmanavmé’aﬂﬁ’mmﬁuﬁuﬂnnquLﬁauLﬁuﬁuﬁfzudmumﬂqnﬁ’m’lﬁmsﬁuﬁn
faysilguassrunn Hdulinulsmniniunndeyalutcaiindy  etinlsfnin mMsfiesaimmnnis
vasludenign D1, D2, un: 03 Tuil 2538 unsdeurign D4 Tud 2539 YaasaRufwLAAIERIWALNT
In&iAeariu (R 12) Seeug K uasiug U fgmnadistureslueds 0.15 Tu 4" uaz 0.14 T Fu
AaddL iThaan1AdufiiaummunuuInAensimuILAENIMARdLLILAABIM SR TRe ey
Talrzwelne  Dudeysfisunmldfuiiliamnmlfgamnlienniea (GOD) Tumsmananhiau-
msveslulFetineilimuiutussindode

Dhumirdangirdannmaiusesludesiug U Tutgedheuasganisfisnmanss aeendes
Wuf U dngrzuzmasitesenuazmfiedafluszezqaviuresiyie Wdeeiug K nm¥etesantn

niAug U uaziidminiraielulisesdeeiug K TudnmIndiAeariu

nmsiasgAvlneasaasluszuiigailgn (cane growth)

uammnamﬁq:s'mmu'lumnms‘aﬂuﬂt{lunammmﬂmﬁﬂﬂﬂqnuﬂ:ﬁaﬂmaﬂﬁnﬂa Tnsusseeniduvi
dou Ae Ewﬁwﬂmﬁuﬂgnﬁﬁr;'iﬂﬁ'mﬂ'néaﬂam AL ITWIszEz R AT EIINIaTan s
Pdiufrzuirzszamuasimindduae  Audaiduisusasussiwinluessnuly
uwh pmdidugzwinszuzneuasdunaniefer  aviwstasiulgnidsiaiminanuosden  uaz

fvEnaraviulgniilsessdlszneuninumuenstion



48 daudl 1: mannasidenyafini sordundnendededini

4 - Y | *
Jun 12: Wounnnsuedlufetnlgn suiinenduidoslus (2538 uas 2539)
Main stem leave number (CMU) Main stem leave number (CMU)
SO T Pianted Feb 28, 1995 50T  Pianted Apr 28, 1995
40 4 401
L o
30 4 30+ o
g 5o
- -} - g
2 8a 2 8 Bn
a [
o .
10 4+ ? a 10+ o8
e o KBA.200 y=0 1487+ .0 8782, R? = 0 9%a7 gt © KBE-200 y= 014481 - G.4067. R = 09918
0 8 , . . Du-nq-gzy=o1lm--lm;e.?=usgou 0 ge ) . . Du-rmzy-o:&-1ngw-a?o
0O 80 120 180 240 300 360 420 ¢ e 20 Do e ey 300 30420
Days after emergence ays alter emergence
Main stem leave number (CMU) Main stem leave number (CMU)
S0 | Prantsd Nav 19, 1995 50 [ Planted Jan 16, 1988
40 40
30 30
20 20
10 10
O xBA200 v =01404s « 7HTS R T=0926 C KB200 014615+ 20400, R ¥ z 0 9960
O u-Thong? y= 01230 » 6500, R 1200038 B UTrong? yz01021r 04826 R 7 x 008t
0 0
0 5] 120 180 290 00 360 420 ] 60 120 180 240 300 %0 420
Days after emergonce Duys after amergance

Endnsvasiugniifiietmingdasan &'\Mﬁ’ﬂﬁ'li‘]’ﬂﬂﬂMﬂﬂiaﬂﬂﬂqnﬂiﬂiﬁjﬂQ%ﬂdﬁuﬂgnﬁﬂﬂﬂuuﬂn-
pirarustinadoig (AsaR 44) Tufugn D3 é’auﬁ’mmﬁ'uﬂﬁuauﬁmé'mmiﬂ'liqqqm ey 25.8
uaz 25.3 usield dmFuiug K uaz Wuf U madndy SulgniBinsAndssggmiiufinlgnidosiieny
gafige Wuiendiesesiionguiensou 335 Ju mqmqnd'\ﬁaﬂﬁﬂqn'lu D1, D2 us: D4 Amiufes-
6= 36,83 uAz 9 MR unslidusudueRusieliinfignandan gindrdecignlu D1, D2 uas
D4 Amfluforas 8, 79 uAz 15 AufdFUSWINUL U unzqendrdenfiveniu D1, D2 usz D4 Amiu
Youns 25,48 uas 25 MNARL ARG K

Fulgndes D3 wevuwnwmssshumrinendudadimiiszuznan IndAesriuulgnieslung-
ut\'ﬂﬂ'\ﬂ’uﬁﬂdwmmummmmﬂ'ﬁuﬁnmﬂizmnhﬂmm:'lunmm:ﬁ'uaamﬁmmﬁa (AUNT NANEDIN
uAzAnE, 2538) Tussnr 2-3 deuumBesiilgnlu 03 § Wannmsludnrdniiiassinguugiioniesa
qmﬁﬂ'ﬂ'lnﬁtﬁmﬁuqmuqﬁ*ﬁugwﬁwi’unszmunwﬁ'mmmmazn7:mumm“7ruLﬁuTm'umﬁaﬂ e
i luiuismindodu  dedhgirugaduludouwqemmasinWidesilgnlu 03 Tiaunag

- - d'd 3 : - ] .
wazn sy bmandeamlgnluiugniu
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J [ [ J » ] g - - [y - [ 4
RN 44: sy (A/15) uszirwminga (Gl ﬂﬂaﬁﬂﬂﬂqnun:ﬁ'ﬂﬂmauﬁq wuf K
d J - - 1
uss U Wiouinen ulsmasesuminendedesluai 2538-39

Stalk number rai”’ Stalk fresh wt. Mg rai”’

Ds/Cultivars K U K u
Ptant crop (1995-1996)
D1 9,440 13,760 18.6 21.8
D2 8,000 8,320 2.9 135
D3 11,840 14,880 25.8 25.3
D4 9,440 12,960 21.8 23.0
Ratoon 1 (1996)

D1 11,680 17,280 19.8 24.3
D2 13,760 16,800 16.8 21.2

= o el O - - i 4 - ; o
ferianeaiufmignlu D3 TFRmAwusindunigaliafieuiuiulgndu (U 13) uan-

41 11,000 MJ m? Asiilufenas 200, 300, uA: 114 veawANULAIENTARET WU TuTuGNT D1, D2,

LAS D4 BANAVL  Sadautsndsuuassngaludesidsuuaziuls lemienssuiuntsfaun sy

usnairasaglutaefouns 12-30 nlilsz&nSnmnslduas (RUE) dAneglutaereudng 1.68-1.77 g m

-2

ﬂuﬂuﬁﬂﬁﬁ'mfj’lwdwmunmq (Robertson et al, 1996; Inman-Bamber, 1991)

14 - . - ar ' -
vmminutisaaganmwintiafiofu w11 2538 anunmauiudnesageslFlanizued D1 HeR NURLLN-

L3 w ¥
amauaztluangn unninufweansianmniiefodusssisuiasssiuflui fulgnuesdeenignuasdae

zﬂﬁ 13:

»
ANR T UT 3515 TINA R ULAIT AT uszu nTnui 1uesd W uunsd emlgn

uvinendendealval (2538 uas 2539)

Dried stalk mass (kg m'2 )
Y R e i —————
B
1 o U
o
a (I
o O K84-200
CJu-Thong 2
0 I i
0 5 10 15

Cumulative incident radiation (x10 MJ m2

)




50 fuf 1. mmnasidengaiinis sarlaminedmdedual

roliviunaclumnad 45 uaz 46 owfdu  trwinuansdanwvilefitAuRauiusinniu
Fethfeunfumtsmnduioniigaie uszdulinndnmensld dwinuasdanmeestud U
geniniug K wiliiiiaosuansinaiunesdd duinudensonwieiulussuzumuenneiyidu-
Indqu'lmﬁaq‘luphmﬁwﬁn’luua:mu’lu
ﬁwﬁnuﬁamaiomwmﬁaﬁ':au'lm:ﬁ'uﬁi’ndwau‘lus:ﬁ'uﬂ'\unme Tulrzinreesumnfuilan-
FeuuaznurmmsnmananlinfntutuiunARIng s uuseRndrduiifen (e C4) aunmY

uandouadanmuaviiedulutae 5600-5800 g m? usmsWiiuinnaswdndeshulrzmenesunm

WHNRHAR WBNuNey
J = - - - -
AT 45 vwinuwisaasianwmiiefiofuvesdemlgn [Hlanfu ns™)  unvinerdu
\Jealvi 2538-2539
D1 D2 D3 " D4
DAE K U DAE K U _ DAE K u DAE K v
112 130 2.98 49 148 034 033 85 005 0.05
142 128 191 79 196 123  1.29 133 080 o078
176 204 344 13 1.00 226 194 167 183 128 174
203 292 3.8 140 245 262 332 182 170 2385
238 378 598 175 281 284 358 218 250 2.83
26 178 238 183 123 1.67 308 393 347 245 239 3.05
335 372 4.4 2712 462 .84
370 538 4.69 307 482 5.9
J g - - L) 4 {1 -
ANTNN 46: vwinukasaasdonviiefodurssdeumelivily (Mlanfu am™) wwinend
Juelwa 2539
D1 D2
DAE K u DAE K % U
148 083 092 148 0.77 980

198 0.77 1.40 198 1.48 1.32
227 2.04 297 227 2.48 2.39
248 1.95 2.00 248 187 2.81
281 2.92 3.28 281 .12 3.70
300 3.54 3.20 309 4.34 §.32

dmiinsnsesiniy  mmzsaniwndineeesdndudeniug U figmrigendinimsmninninluunsu
vasforiuf K (mafl 47 uaz4s) Tauiarnzluzzusumusangniswizugn edamuniznzaaninnin
solilursusiSadounianesennuindeniu] K dedinamzmniwnindnsiohNuncigoniud U 3
Fnnmmzanininanss  enlefim nudnamazaniwinuiiresnuluuesimninanve i

fovluiufu fidangenindemiuf K
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AT 4T: wmwinfdiusmusifesdgn (laniu msa™) uviviendeBeoslmi 2538-2539
D1 D2 D3 D4
DAE K u DAE K u DAE K u DAE K v
112 M 148 85 897
142 70 196 133 1350
178 844 13.90 113 000 5.24 226 183 074 434
203 1208 13.78 140 245 994 1168 182 821 7.1
238 1438 17.54 175 281 1260 1428 218 821 982
248 1288 1327 183 500 7.6 308 1579 15.05 245  6.15  10.41
335 1385 18.82 2712 821 1338
370  18.67 15.00 307 7690 1698
378 1599 16.01 315 1108 14.01
AT 48: vwindrdussvesdenmeilivids (laniu mma™ awvinendudeuslus 2539
D1 D2
DAE K v DAE K u
148 o015 o0z7 14 019 0.22
19 027 049 196 059 0.42
2T 118 175 227 1.4 1.33
248 095 110 248 1.00 1.28
281 200 2.2 281 203 2.49
300 218 177 300 246 321
338 360 4.0 338 4.00 4.21
PTNT 49; wwinulssesddudenlgn @lanf am™) v inendudeaIua 2538-2539
D1 D2 D3 D4
DAE K U DAE K v DAE K u DAE_X U
192 o083 231 49 000 0.0 148 009 008 85 000 0.00
142 067 1.6 70 000 0.0 196 056 057 133 026 0.20
176 123 208 13 000 069 226 115 093 163 0.66 0.83
203 187 192 140 100 0.00 245 177 215 182 1.00 1.64
238 241 445 176 000 0.00 281 167 226 218 162 177
248 058 060 183 030 0.44 308 248 215 245 136 2.08
335 258 277 272 3.08 256

370 390 328 307 3.28 3.69




. w ol ol - - »
finuf 1 nMenasesseagafuils aodaninededoddvai

vnninuvesaFudaumalnmidy (Rlanfu msu™") v inandedualu 2539

52
RN 50:
D1 D2
DAE K U DAE K U
148 0.15 0.27 148 0.19 0.22
196 0.27 0.49 196 0.59 0.42
227 1.16 1.75 227 1.41 1.33
246 0.95 1.10 246 1.00 1.28
281 2.00 2.21 281 2.03 2.49
309 2.18 1.77 309 2.46 3.21
336 3.69 4.00 336 4.00 4.21

vminunsuasiunaznuly u D 2538 awnrniufotitigenldanizues D1 W0IRINTIALTHNY

wazstuengn  Yawminuesluwasniulurasdesiias siufludfulgnissdeulgaacd anell™nid 4

- e Y . - 4 ¥ . . v
WRAIIMNTP 49 uar 50 mnAFY  wnninuituwazmuluistuimausinasiudaetnadeasFausnia

& J : i ¥ ] L] - -
nmatufaaafiaeite wazdullsdieeuwngly wiliinuuensiasiunada

nuludlunastadaulugjluszasusnvesninsiydiuin

ar
L 4
Ll

wminuiresluus:

PPN 51 dwninluwazmuluinivasdsalgn ((lanfn s’y v Aneduoslvd 2538-
2539
D1 D2 D3 D4
DAE K v DAE K u DAE K U DAE K u
112 0.47 066 49 188 025 0.24 85 005 005
142 059 065 79 196 067 0.72 133 055 0.56
176 081 1.6 113 o000 0.39 226 079 074 163 060 0.9%
203 105 125 140 245 085 1.16 182 070 0.7%
238 137  1.81 175 281 147 1.32 218 0.89  1.07
246 120 176 183 083 1.23 308 147 132 245 103 1.00
335 115 158 2712 154 127
370 148 1.40 307 154 _1.70
] w ' »
AN 52; uwinluuasnuluwistasteenallivia (Rlanfu s uvdnendodeclwl
2539
D1 D2
DAE K u DAE K u
148 0.68 0.65 148 0.58 0.57
196  0.50 0.90 196 0.89 0.90
227 038 1.23 227 1.06 1.06
246 1.01 0.89 246 0.97 1.32
281 0.92 1.07 281 1.09 1.2
308 136 1.43 308 1.88 2.12
336 1.66 1.63 336 1.85 1.84
371 1.69 1.47 an 1.97 2.33
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druumieten Sunnniedassanefisuusassdusilgniirsuzifuiien (nsah 53uas 54) il

Dunalnlumsafransuanvasisnssoaunjmiatl (Yoshida, 1981) ¥Wug U fiduiumissieneganda
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s17018 Junzine use Ans ]

Wtramnfudsmmrin Swudvislivesdoniud U Sunnindeuwud K wbiimuusnsite
aedd MBnsimasianriniwinanresdeuamiug U oy 15.2 duinli ussWuf K ioRy 133

Furinld unslifinnuancintotir ST IndR (madl 44)

ATl 53 SnanigArvedeulgn (Inu am') swinunduidualni 2538-2539
D1 D2 D3 D4
DAE K U DAE K U DAE K U___ DAE K v
112 1256 19.74 4 143 1848 1584 85 897 1077
142 1077 1231 79 196 1359 12,05 133 1359 10.77
176 718 9.74 113 000 282 226 923 848 183 974 1091
203 692 8.2 140 245 848 923 182 821 om
238 795 10.00 175 201 821 897 218 82t 872
246 722 858 183 500 822 308 795 .44 45 615  6.41
335 615 10.26 72 sy 769
370 821 8.72 307 769 7.18
m1af 54: Srunanifruosfeumellivita (futu an") awinenAudushini 2539
D1 D2
DAE K U DAE K v
168 2438 3128 148 1897 233
198 748 1538 196 1000 11.54
221 89T 2.3 227 795 1059
248 1051 872 26 718 N7
281 692 1103 281 923 179
300 692 1051 309 872 179
338 872 1128 338 974 2N
311 887 1026 379 769 1438

AuMwATIIMIUN RS Tuborlgnwuindhuiinn CCS Weeuliowlk 5 Reu (il 55)
un:ﬂli‘ig-ﬁmmi-\‘mum:ﬁuﬁmﬂm fouFanoaiufiii cCs InkiAuai

TubetmeDviiewurinduiisn CCS diedouiiorpnnnia 5 ey (mmait 56) ua:ﬂrheq‘{unm
ddusunrhafudivr wul Kk B0 €Cs geniviug U dndsuTauiamzliutininduidniisndu
11.5 unz 11.2 muddu

mnadt 55: A1 CCS resdornon inrimunduiualni 2538-2539
D1 — D2 — D3 D4
DAE K U DAE K v DAE K u DAE K v
e 258 713 TE) 165 226 %) 1355 1388
203 887 520 160 245 424 an 102 308 364
28 888 1081 s % 1 sa 218 608 6.9
200 034 1129 183 850 &% 08 a1 802 245 765 760

135 10.70 10.73 a2 “iﬂ 11.24




54 dufl 1: menassidenyaiinth smluwAnndadndud

AT 56: #irCCS wnefaumelifivils aurinurduiduelwl 2539
D1 D2
DAE UK DAE M K
227 000 0.00 27 142 000
246 aTe 34 48 450 420
281 665 770 ° 81 645 @15
309 63 767 300 950 11.28
338 1080 11.27 330 1161 1170

stAu polarty wSernlgnezfu polarty Juwilibuisduiledeviteryuiniu @ s7) Twiaufiu

\uadeunwrinsn polarity vesdeenignaglutag 12.37-15.06 uazhidmamuuansinafunnnda
Tuthamnfufivrredeumeiliviliuas D1 uaz D2 (MR 58) wudn A polarity vosdinute

nmvTuq'ﬂuwﬁﬁuqaﬁumutﬁmﬁuﬁuﬁaudqn un:gqmnnfi"aé’auﬂqnﬁqd'fudqn #in polarity vesfoumed)

il ogflutae 15.34-15.92 yeniwndnus

A 57 A" polarity vaedeenlgn uvvinendtdeuslva 2538-2539
D1 D2 D3 D4
DAE u K DAE u K DAE v K DAE v K
112 048 9.54 M 148 85
142 203 3.40 79 198 133
176 7.20 8.05 113 284 0.0 226 163 252 0.0
203 871 90.29 140 245 7.25 7.38 182 6.74 6.71
238 1489 12.79 175 281 9.59 10.57 218 1038 9.52
248 1501 13.83 183 1237 12.34 308  11.07 11.70 245 11.09 10.94
335 14.43  14.24 272 15.03  15.08
oy : _ 4 d - .
W13 58: A1 polarity 1e3fsumeivily avinedudusluwi 2539
D1 D2
DAE U K DAE v K
248 743 7.24 248 7.79 7.35
281 0.94 11.28 281 9.80 11.34
309 9.72 11.11 309 13090 14.75
336 15.34 15.568 338 1555  15.92

gzAu brix Tudeulgnszdiu brix ﬁuu'ﬂﬁuLﬁuﬁutﬂab’ﬂuﬁmqmnﬁu (17 59)  Tutanfuiiuades

wudnAn brix v08etUgneyludag 16.24-18.77 uazlifimuunnsinafunwati
WdramnfuiRurveounelvidiues D1 ues D2 (AN2WA 60) Wudn #N brix vnafeianes

WuTuuoRingetutudsafusugengn un:qcmnndné’audqn&qﬂfuﬂqn Ain brix vesdannaiifivile

og/Tuda 18.15-18.99

o o X d X J

Wunudele TufenlgmBunatieleduwriufniuiiesendlotguiniu (msah 61) anfuluiu
o " d o a ol 14 .

1ign D1 FaBunnadelvluderiisesiugiiuuaiiunang Luamummﬂ?rmmma'lwmé‘aumnmvfuqaq

W¥ouss 9-12 veriminute uas A MuANGNaTmnnada



mrTl 50: A" brix 1eefiernign v Anenduileslu 2538-2539
D1 D2 D3 D4
DAE U K DAE u K DAE u K DAE U K
192 1.84 207 9 148 25
142 1020 10.00 7 196 133
178 1225 11.80 13 437 226 183 384
203 1337 1399 140 245 1160 11.93 182 1152 1187
238 1516 18.78 178 281  12.63 13.59 218 1360 13.38
248 1877 18.08 183 1680 16.24 308 13.85 14.84 245 1493 1420
335 1731 17.13 272 18.01 18.0%
J L d 4 - .
m17N 60: A1 brix Yeedonmaiinuily s inenfuBealu 2539
D1 D2
DAE u K DAE u K
248 1239 12.75 248 1249  11.91
281 1329 1475 281 1344 1454
300 1363 1474 300 1612 17.03
336 1809 18.67 338 1845  18.51

Ttrmafuifuovesdesmeliiviia @iredl 62) wudn vhnnadelovsifasmfinesiufiiuun
Tbigethuuazgunnninfesgniadsulgn nuidelmedy eglutadeuss 11.20-12.47 veainin

ua
e 61: pin fiber 1eadoenlgn uv inuadendealul 2538-2539
D1 D2 D3 D4
DAE u K DAE u K DAE u K DAE u K
112 1087 10.83 4 148 85
142 1150 11.50 79 198 133
176 1155 1178 113 3.83 226 163 3.0
203 1150 11.50 140 245 957 9.0 182 843 747
238 988 1122 175 281 947 893 218 1020 9.73
246 906 10.18 183 1110 11.32 308 837 743 245 843 870
335 9.87 890 2712 9.83 1137
370 11.53 _ 10.60 307 1093  11.87
-l y - o - - '
PRTF: 62: pin fiber 108oumeliuiis uvinenduiBuslvai 2539
D1 D2
DAE u K DAE u K
246 840 880 246 813 7183
281 947  9.40 281 683  9.93
309 8.87  8.40 309 983 923
ass NI 1243 336 1120 12.47
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< o - =
NIATemunsmslulszmaneminoatis i sdoulug Weauaulsfnsnesuauniasiodu-

T (growth) 1y nsfaiminudiy uAnNdNTTLUMARRLINTIIRY (phenology) tilaasn
ﬁ'num:ﬁ'qnn"vm'qmm‘lﬁi’mnuua:tﬂ‘é‘uuuﬂmmummmﬁ-n uwAntRREuLURINTIELAUM AN
mnmﬁﬂ&utﬂuﬁqﬂmnunzﬁmwﬁ’uﬁuﬁtﬁm'ﬁ'ﬂqﬁumnﬂﬁ'ﬂuuﬂmﬁ'ugﬁu"mmﬁuamaan
(morphological appearance) 191 uasiussienimizarumastyiulnldidousing 7 vesive
maa¥flufinnninda meszauutl dme mrmeneen mdaafa Tk Fafunnsdans
ninensisdusenimudnfedsdndufesusnuazafenauidrlatugursainesnzusunis
senaniu vi"m'lﬁ-nﬂu':"\ﬁmu'm'\nmﬁ'n&mﬂi'uuuﬂmmu'ld’an'mmﬂﬁ'ﬂu'luu?mmﬁﬂqnﬁu&u
1 7% WRRUUMe TR gruugil 199nnuETeiy uszAT I TuInALLAZ N uRsUhnnus e
awndlud gy ednliiaddhifindnmaninnesdesuacininavainissamiiviens
rndeeilurzmatnouassinarzmAwis iR BuinsAnWasanriuudmeanofie Wy 6
A8 (Fehr et al., 1971) faRna (Boote, 1982) ua=ina (Singh, 1985; Jintrawet, 1991) uasudinand
O'Toole uR: Stockle (1991) wudmn N TEssiMs s uNmuLnTusugAe  d29ne9
MNEN TRUMINTIDENABN URZTNVBINIYNUA Fawsinsinven nmannFangn framad
wwmmwa‘iﬁwmﬁ‘umnviwﬁuun:mauaumoiamm:awmqmnqﬁﬁ‘mnahqﬁ'u Wt

mrusR RN esisAn g uduiseufuremndedudediidudunn ieenn
uandnvasfarialuguinnin uasimaBREninas nnrdanirutasansinaiutinngingm
umneinefy  ituAuusin lunslseuianeuludenidionyFnowasRidou uAuusiig
UszAninmasduuids  ustszninmnnsldiy ua:'lﬁﬁmﬁnuﬁ«:qqil'u MINAUUZUNIA NI
fvuslasianzadidin 'lﬁ‘ldﬂuu'iaﬁ'mé'nnmﬁauﬁ'uﬁ':ﬁﬂ’mmm:ﬁq'luﬁ 14 viaiimianuwie
kv

maAnEniigeLsasudndeAneisnoninesesiiuf Twefmudusaimuiniues
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'l'lﬁauﬂﬁuﬂﬁuﬁ CP 78-1628, K 88-92, K84-200, AT U-Thong 2 daiimonaumnsinaiudinunn
veslu Wuf CP 78-1628 Hianunhevedlunionndn 4 au. Wuf K 88-02 fimanunfwuncluey
23MIN 4-6 1. Wuf K 84-200 uaz Wuf U-Thong 2 fimaunfreueslusnnndn 6 1 Antiunng
nanastuenttife wismanssaniBidousBneuninenwiifius Auzinemmnant avringnde-
Felwd (CMU) uinmanesnmaieivald anusinemiranf avinundereuuniy (KKU) uazutlng
ronesuiliduine ligwsmung? (sp) nnamﬁm'\:nhﬁ’am?qdﬂu{uﬁaé’wﬂqnwmw&mnu\'u—
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an"tinanng Fuwizngn Fudirenlgn
1. uouunY 6 m.A. 2538 20 n.A. 2538
w.@oalud 19 m.A, 2538 21 m.A. 2538
AT AN TI0UYT 19 ;.;A. 2538 8 W.11. 2538
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wéauit 1-2 fronundnvedlusgszuing 1.0-1.5 (uRums Aundaresluiunntwiiu 2.0
uAmT WA 3 wasnsnszo I 3 wivtnediiug Arundeesludsiuseudneiaeg ues
arunsnuanesnauWufdonld ArnAres TR EA AL rrndwniesluden sunszs
Basinumndidluf 30-32 vuddiuvdn  Annteesluiessnanusn G AL IERE Wuf U-
Thong 2, K 84-200, K 8892, uat CP 78-1628 fanuntrsvesluedntu 7.17; 6.56 5.23; UAZ 4.11 1.
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cMu 7.20 8.40 4.12 .87
KKU 7.10 647 5.28 4.08
sP 7.20 .80 .70 4.80
““_‘L : 7.17a §.56b §5.23c 4.11d

LA -

» J - [ A - " anlf . -~ - om
ANOREARIMSIA LA IS N I e L T A uRn A1 UN1IRD R

T DMRT AszAumanandesiu 95%



0 doufl 1: Aannmeensdes

prnaeleresluil 30 FumadFulARs Wug CP 78-1628, U-Thong 2, K 88-82, K 84-200 il
A uid 148.7: 140.5; 138.5; unz 123.2 9. MuR (MR 64)

un 1s: AT Yol (leaf width) uiduiisms vedeediudanainnail

lnaf longth (sm) CHV
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J - J - J 1]
A 64: auenavesludesiwufileiivaninisfialud 30 uivenefail
- - -
AN uTNANSY e ui 30 (1EuRuims)
— U-Thong 2 K 84200 K392 CP7s-1628
CMy 1.2 1204 1318 1384
1 11 138.1 1283 1304 w2
L 4 “s.0 11648 “4.7 15838
Mean 140.8b 123.24 138.85¢ 8T8

AusRenamddaeiasnyriteuwiubiinimunns i nnia Ineld DMRT v"rr:;'umwdmf'u 95%

anudiiudrsuiianryedluiuAuR lusos

Aulugenfuiudlefeiimumaiuiu ennivsesmuilutnnuissnsusidendiug 3 (pJﬁ
16) uAEfuALnRTumNANg uezAmEtaedly #uﬁ'luﬁﬂunnﬁu{ﬁﬂmnqqqnuﬂaé’w
himnnnafarsus Ui 30 uivenewin?  Seswinsiuiinunmvestulusaseudusmield Wug
U-Thong 2; K84-200; CP 78-1628; UAT K 88-92 fimuiluidu 744; 597; 506; unz 502 mmafusms
ANAAL 4«1'.114‘?1'\4"\&’\1an'iwu'\mmv{u#lu‘umé’aﬂ%umjﬁufmun&"mm'lumnn':"\n':l'\um'wm'lu

dou (m3ad 65)

J : [ - 4 - ]

M3 65: Muluresfeufviuf (maduiinng) dlefhimninasiialuf 30 wiveufa

- o

ARINAUANUNNAREY

3 o -
souiinmans Aunludeen 30
U-Thong 2 K84-200 K832 CP7s-1628

CMU 878 [T 1§ ] 459.7 82.TH
KU 444 §94.3 §32.9 843
t 2110 [ $12.0 §40.9
Mean 744.0a 898.9b 501.5¢ 806.7¢

AueRETnmsiauiasneriieuifinmunnsiratunnass Iaeld DMRT fissdumandesiu 95%
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(R®) Wi 0.9 (g1 17)
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Tueyiinfufon (a1t 66) FelnfiAusfuntemzaugrvpgiivinidesilu 14
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84 fufl 1: Auimaseidan

AT 66: gruuniiazax (GDD) vesfauviadiug sudesiimnnnisuedlud 14
J [

ANUANAAAY wugdes

U-Thong 2 _ K200 K8892 CP78-1628
CcMU 2035.0 22440 18710 .. 2208.0
KKU 10880 1881.0 1661.0 1725.0
sP 1886.0 15626.0 1680.0 1828.0
sP 1829.0b 1873.3a 1700.7¢ 1819.0b

~ AnshenamEdouiadnerdeuliiaasunnsitefiun 1eadd Iaeld DMRT Arzdunandedti 95%

o o - . da ¥
M990 67: AreRuvesguniiacan (°d) sevimunuesludesuidsluis®Wug anam
AOTINAREY

J -

ANUNVARES Wug
U-Thong 2 K84-200 K88-92 CP73-1628

cMU 118.8 1224 1214 152.2
KKU 100.8 M 748 768
sp 8.1 80.7 848 721
Mean 102.6a 96.0b 93.5¢ 100.0a

13 — - L J J 1 - - - -' [ 4 ;
AaBeanamiIReRsnerRwaumdbiiazmunnsiraun1nia Taeld DMRT Rssdunaiesiu 95%

AMNANANUETENINNANRIUINITYDI LU USRI NINN LB 2899 DY

- l'.' [ J - L] - -

germniufiuimausninisfefiimunnimaluiugvanld 45 T gefgeufiduauniegega

q ) ) & J il ) 1
WANAMTUTEWI AT WudSulegagaRianilgnemiyd uveuuniu uns uBuslwi dadend
- a - 4 L] - J o4 : - [ 4
Wi mantislui 18, 20 usz 25 maddu (i 18) uRsamiudaymvufidngrees

[] : o d - [ [ - 4 - ] ol [

nsndoniahs uasdirgrzuzvdenmidlefiimmnnimaluuuswmdnifiuluf 30 Sutumisnimun

L " J J [] [ -
Wuddeudisszuzuiuifuaien 20.3; 20.0; 17.6; uAT 15.3 wdesians A WFLWu] K84-200, K88-92,

. -l

CP78-1628, UAT U-Thong 2 MNAYAL (M127 68)

wqal
roun¥rsreclufiaaduiufunsdudad sl luvedeasnnndimameaey uanaINWuf
cP78-1628 FefimmenavestusnnniniufBudelituiiu 30 InfiAueiniug Kes-92 wuindeudhuil
wiadleiimmmialuiudmandalui 4-5 Sunmnissenefiigagegailedeniiimunmmaslufislui
18-25 uaciidumaniensdiddeiiimanmmaaludidlon 30 Wetufuideniidwugildwauteusiana
indreglutag 15-20 Adieusiens
mtﬂnmﬂ'muwmﬁouﬂqnﬁ'«muamﬁ%’lﬁtﬁufi'\ﬁhmﬂ'lum-.rﬁ'munri'u\'uﬂtzawfﬁmmn'n
(genotype coefficient) ndonlK athslrfanumasiimsfneisnnuedesmerfindsieduns-
WBuufeurdnlrant fensilininKidusiuiuridnlszfnTuesdemign
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ANUTMAREY Wugfdey
U-Thong 2 K8§4-200 Kes-92 CPT3-1828
T 1738 “a 200 208
KKU e 118 %0 7748
P 160 108 160 160
Meart 15.3¢ 20.3a 20.08 17.6b

Ausasannmiidaninermiieuruliinusnsirimrnds Ingld OMRT Airsiuninndestu 95%
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ITUFdemanerndunisdnie fuusuisinlredmn Witarudnlanssuauninsigydiuinues

W1 (growth process) WINNIWENMINRATElaNIZLAUN I MABWINITIRIAT (development Ve
phenology process) Waawizmnmriidiialuulslgnetauiu iy Sey Sudruzuds binn
fu  etnlriow Snsdnenezuaunisimuinisesitue st mued ian e ninsnse g Ry
NWVEETE 1 d2MBes (Fehr et al, 1971) (ARa (Boote. 1985) $19Iwa (Hanway, 1963) 4naving
(Vanderiip and Reeves. 1972) Tufey  TnsAnEINTUsLARLNNT T B LA N T TMUAEs-
Wanniruasfeslulrzvalnaudalas audideNelsanssonT (2537) uesldumimiuinisuesdauoan
Wuzzazdoie widumasadsdrlonflunsfesisszuitnguinisinianesuacauls Gl
nrr-Aniaitad tlanssuauntruanitnnd 11 I sznaunisaaninisse s RN T8
feufiininlgnegludszmalve

wREsuAnTeIN AN RevA i lanssLun RN rIesdes  esanlumanguiitu
unedeRdunnfn e mennsEnnnsTydiviuss szaznaiRellanisegluulalgn (Ritchie
and NeSmith, 1991) #mnastryiduinimiredadu Alsnfuniadanw as™ M Phaiwnindine
A mnazanidfadunasindifasnnrzununisfaiensiuaussdundoulunszuaunimnels
MU TR M IUNA LA AT LA U RE NS ITNAIRN TSR M ST AL TATD IN Y
Vlisemin szuzuaninaiileneeyluwlssgnimisednflu fu delinszinioei dandnsnas
\wityRuuazrzaziananas Wnisgulu Alanfusnsdonw s’ viesield Fafumzmeamsnizsesinei
ﬁ'nﬂ'[amamﬂuuﬂmﬂgmﬂuféaqﬁ'ﬁaem?m?ﬁnmmn%u desndusuvitinasgmanisaianimi
na-AnfTduuh U nasmeinetiu - SerzezinaiRedleansegluilsduegiuasiadumdn
A gruugiuasA e TuiuensinaiuluusissfulgnuazuvasLgnie

nsAneniifantrzaafifeaF A duRuf rzwi AN MEIAR NN INEA LA WRLANTYE
é’aﬂﬁﬁuﬁ AN NUANFIIAUNIATIZATNIELLN FULIEININATINITINERT  UASIRERERLNT R RIL-

nseasdetluntAwiiaralszmalne

o LY | - e
alnTniuazIgn19IRE
ynmesesisn fisaneereassyiu. quiidaiaiunsnionianses wningdedodm
UHUNITVMARAILLIL split plot 'lﬁ'ﬂ’uﬁﬂuﬁﬁ’uﬁtﬂu main plot Wugfiae An ~ CP 78-1628; K 84-200: K
88-92; uaz U-Thong 2 WiuLignaesfullu sub-plot An Furlgniinils 5ufl 19 mateu 2538 ua:ﬁ'uﬂqn"v"i
A9 Auft 1 waenIAN 2539 YimmasesinaRtn  WuffeuRRugTimLumnsnRtunmning

vodly (quifiduialigwrrnid 2637) Wuf CP 78-1628 fmmnirsweslutenndn 4 ou. Wuf K 88-92
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Hrmntrauesluagrzuing 4-6 1. uasWug K B4-200 uaz Wuf U-Thong 2 S undrsvestusinnids
6 .

v'nn'mm:viﬂué’ﬂuﬂﬂmm'tuquamﬁnuiﬂqvinwiaqq Warlsziunaaen Lm:ﬁ'\uﬂqmﬂnﬁw
fmnnnstalzzunlud 2-3 asluviesufnnmduinguinans 100 a4 uazAge 40 10 Taeviegn
fansiuluwlsvmaesiuauTuituiaoiu 10 23 laduniinga 15-15-15 dmen 100 nn, 15" $1uau 3 afa
Ao lawkmnlgn  TWidedeusfansuszmudounduen  WarnniitiaafurndndngSoumunan
wanzan  thiinanmemanmsssnoiulsuirfaniuinaniweniminemsiadniuiites. UNIDATA
Starlog system TeamroiudoyaaniwernmnunsReensldun qm\aqﬁqqqm-u’hqm nnadehs uas
WA fnd vinuiufindeysiodunufulaeiuin fuwaz Susen uasfudulgnuesdon du
Ausiar lusTaudiBAlaudanaainmsiinunmmussths ligule vosluderifetradmen tTufinaen
pandne unzuR luresfenide i luu 7 ueiidad FausiluumaudeRatuiug ussufindruauvie

] - J . . J v ] -~ i
vefeuwriasfuluiun lulwinddun fauslunsnsudyiuduifien

-
HRN1TI¢

ANRNNUETENINRININITYaNlusDBUR RN AN AN

Twhulgniividadiesiug CP 78-1628. K 88-92, K 84-200 un U-Thong 2 4 maulurasiavia 45, 50,
49 uaz 45 T AmDugrunglazan 6,514; 6,571; 6,523 unz 6,161 MUAIAL aduaIiRRugnimialy
ServitaluAnfugruuglinzaviaitu 136 03a1 uszwuin SouWug CP 78-1628 Sarmuumnsinesinug
K 88-82, K 84-200 UAZ U-Thong 2 atiniindAqumaadid (P<0.01) WufiiWmurnimnatudangafe
Wuf K 88-92 , K 84-200, U-Thong 2 uaz CP 78-1628 mufdu m?\‘uuﬁ‘f:ﬁau'lwi’uﬂqnﬁ'uﬁaﬁa'\qLvi'\ﬁ’u
422 5 'luﬁuﬂqnﬁnmﬁami’aﬁv‘w’uﬁﬁ'&unuvﬁ’mum 33. 30, 32 usz 34 Tu Amdugnuugiinzan 3,784;
3,506; 3.820; URT 3,646 MINA WL (pjim" 19) maa¥nludovusiaslwAmtugrugiiazan 115 °d ﬂ'uﬁ'lﬁ
Wannimaluidafge Aewug U-Thong 2 wm:Lﬂuﬁuﬁﬂmounumniaiwumun:qmuqﬁmnﬁ'qnﬂa
vtiEneheluetinemadalurzusiannng Inugrungiincauidnisa¥wluwilsly ity 106 °d uas
wanudaderlufulgninesiegintiu 224 du WeRamnnsailuviiluvedombidwugiodumk
aesinignAmidugruugiinzeu 126 °d vie ddnmnandialulud 0.008 lusie °d vieinAuu 0.013 lusie
S Fadlusrln&Ausiusniidlunirmanasnimaimlu (leaf interval) Tuuuusnesdioy CANEGRO 3.0
(Inman-Bamber, 1991) ua: ThaiCane 1.0 (pr10du URZ1IT uns Ande Anden saudadmun, 2540)

dewfuudsuimuiniseduder MaRWufuesnssiulgnnuingaehidWugiisunisedty
umnoinariu tnumm:tﬁnﬁeuﬁﬂ'muwmmﬂq‘mmnm"\'lm'n‘ 10 TuWmmnreesludeusiluf 1-10 Seu



senitu Sunfidles 9

Wu CP 78-1628, K 88-92, K 84-200 unz U-Thong 2 fiFingruugiiazay Cd) #Aldmeshaluvitelulus
ﬂqnﬂuﬁau&:ﬁuﬂqnﬂammunnvi'nﬁu'luwin:ﬁ'uf fnamﬂuﬁ'«wﬁ'uﬂqmﬂu 132, 142, 145, 141 °d
mudl widiefeudamanimwlumnndtluf 11 wdirngramgRessaluntssbeluvitelutuiu
Ugniividauasfuigniinessesdanwinsiuginuunnsinafuniendia (P<0.05) Taeludurlgniviteess
rhqmuqﬁa:aumnn'i'\'fuﬂgnﬁnm ﬂquamo’nﬁ'mmmmndmmé’aa‘lwfuﬂqnﬁna-uhndﬁuﬂqnﬁ'
wila ﬂqa'nu'.luunmnﬁmwuﬂanwmﬁ'uq’luﬁ'uﬁb’auﬁ’aﬂ unzifisanaINNImeLIRus wieg M
uaztsusaTuanseiulusesiutulgn  Jessamdesiunfinemadinludaidusstionfisdues
Cao and Moss (1898) 1qﬁ1qmuqﬁﬂ:aun'wﬁq'lu (phyliochron) ﬁ'uq:ﬁrhmﬁ'lwfuﬂqmﬁmﬁuuﬁ«:
wansna luusiesTulgn unzlumrnnesuuudinssestiailuwincnindusn phyllochron #idssuan
srafulauiug Sutlgnuazuvssilgn it inefusarnnislussifutudegrugiige

#uﬂuﬁaqnuﬁaﬁ‘l:anauﬂu quadratic function (Tollenaar et al.,1979; Warrington and Kanemasu, 1993)

an 19: mwdi.muﬁ"rzuowmuuuduua qmuqua uumé’auinuq’ anFurlgninils Ae D1
= Juil 19 ks 2538 uazauxlgnnnm A8 D2 = Fun 1 nOunIau 2539 04 ulee
naReIguEBSUIRBANLRRAA NINDAT s Ing T T

LEAF POSITION Date 1 LEAF POSITION Dete 2

50 — CP 78-1628
- — = — K 84-200

ANNRURUTSENTNARIUINITYBI ILURSATINNII/ANINEII Y

‘luGauﬁ'qﬂv‘c'u{ﬁmwn&wua:mwmwm'luv?c'u%utﬂaﬁ’wﬁﬂmmmnm'luLﬁufiuﬁ«:ﬁwﬂe (Ut
20) simuaruniuscaraienluazaan issndesflarzuznmunstensnuasdhgrouzgnurine
n'it:n"\'lﬂ!nuﬁ'\mnﬁmnmn'lnt:mumm'nd"mauﬁu{mnn'hnr:mumm'nﬁ'\ua"ﬂu T H
azilaruninuazmsemlulesiigaddetilus Wiinlgnivibussnemuideniinunirolugegn



70 dauf 1: anutururEniNeMIZLIAR LA NTSUIUM IR NN TYSIS e

deimunineduivlufl 38 uaz 26 mudy uasiuuributuduaiulunnseuenly $
yamnmaraniauazameluvedesiidwuflukmesfulgniddne s viloutu

AruniraadnluvesdesiiWugiiAiuansinafoeniia (p<0.01) 'luﬁ‘\mmd'udgn UASANNM
wingruiufeummmnanauninluiidu 2 ngu nquumniacuntralueis IndidusiuAena
nalugeqeiedte 6.8 v, Wuriwug U-Thong 2 uaz K 84-200 TauisiaRuArnunireves U-Thong 2
MINNGA K 84-200 nafinesiimmunireveslugegmedn 4.7 au Wuriwug K 88-92 unz CP 78-1628 Tau
Wuf K 88-92 firundumwiniragendn CP 78-1628 Fudulimantssuunifufuesquiiduiials
anesoay? (2539) waswuiarundeewsisslludeuufuis o Bimuuansitdufalgnitvit
ua:d’uﬂqnﬂam

prmtmlutunfuiiiinedummsnogugalndiuaiu Ae 115, 94, 94, 86 1. g CP 78-
1628, K 88-92 UAT U-Thong 2 wWuitbidlauuwsnsinefuvesnausnaluwsies luvesdeaiefwudiutu

ol A o -l
Ugninmuiandulignnnes

anuduRusseuiRvInIsyesluus: AL ly
6auﬁaﬂﬁuqﬁ#uﬂ'luw‘iuﬂutﬂnﬁﬂmﬁnﬁnnqhﬁu:umﬁq amlunuilusziunsaeans 1y
tﬁmﬁ’uﬁumwn’hqua:mwum‘lu'lmi’mwfuﬂqn 'lui’uﬂqnﬁuﬁqﬂuﬂ‘luqqqmmﬂ'u{ CP 78-1628, K
88-92, K 84-200 unz U-Thong 2 iths 434, 623, 666 Uz 677 ar.ou. Wedeuiiwamnnisiialui 32, 42, 37
uns 30 mwddiu FaduluilndAusiudedeuiimunnimismmniruecmnueilugge uaswuf
CP 78-1628 flAnuunnsinmuadfusufRvAe 'lwfuﬂgnﬂamﬁ'uﬁ'luqmmaﬁu{ CP 78-1628,
K 88-92, K 84-200 un: U-Thong 2 (14 404, 466, 536 WA= 558 M2.13.. Lﬂaﬂ’nuﬁﬂmmmtﬁduﬁ 22, 29,
22 unz 21 wwiddu uasdouasiiuiinansingaddeielune unsbifauunnmnaflufalgnividuss
d’uﬂgnﬁam Wug CP 78-1628 ﬁrh#uﬁ"tumi'umn-i'\qmnﬁuﬁmdnﬁﬁud'\ﬁmﬂ'\mﬁﬁ (P<0.01) uas
dewfeuiuuiuiluluuiesTufw i biauuansitsmutuusin: uveses ufulgniivileunsfu

Ugnaees

anudunusseninanunvanueluuss Runiy
anfeynvesnunrvarauly uasuAUARN IS Ao amlrsdhinuitlued i
\ﬁngnﬂ.h:Lﬂuﬁuﬁimmiamzqamﬂ'\u:{mmﬁi Ae MuAly virfussgum AY el

(inercept) ¥ UAUANNIINANGY (regression kne) mnﬁwﬁuﬁuﬂﬂnuﬁuﬂmmwn&num
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1 20: wFouideunudiiudrzvinsiumisluussaruntrussarselusssdendiug
Surlgniuils An D1 = Full 19 gIAu 2538 usriulgnines Ae D2 = il 1
wowmAN 2539 M ulRemaseguiliTmABANaRARINnERT  AMTInedY

iFoalwai
—— CP78-1628 — = KB4-200  ----- +- K 88-92 = « =+ +U-Thong 2
 m
D2
200 D1 200
50

LEAF POSITION

. i ¥ o o

t11lu (calculated LA) (Kemp, 1960) darin intercept WlFa Nl regression 1BINUAILTISI
(observed LA) uas calculated LA 193\LmNUAAEASZHZWIMUINTT UATAN calculated LA wlkann fin-
dnlezdng () aruasusgurzwitaundunsaruelu aerin K daanein observed LA wiadiay

HARMIIVINAT NS LA A INE LU

LA(cm?) =  intercept + calculated LAl
calculated LA = K {(width x length)
K = observed LA / (width x length)

o R o
a iy regression (FUM 21 uaz mmail 69) mmuvesiulgnitvilaunzfulgniieesluesus-
L v
asWuflifinouumneinaiu kezei intercept AR luwinsiufluiinssiulgnisrnauuasiuan wrin

biflawuansinanaatiisangud (P<0.01) Tuyn 7 Fin



72 douil 1: mnatuRufsewinsmisnndsauncnrzurumIRaumMmsidas

;ﬂn! 21: Regression mé’au#ﬁuﬂud’uﬂqnﬂud« (@ unzfudqnifum (4
simulated LAI (cm?) simulsted LAl (cm?)
700 —  cp7s-1628 700

1 3 t [
Il ! | T ¥ 1 T T Y L

Observed LAl (cm?) 700 Observed LAl (cm?) 700

simulated LA! (cm?) simulated LAl (em?)
700

Observed LAl (cm?) 700
A7 69: fA3N"? regression 199 observed LAl uaz simulate LAl 'lu'i’uﬂgnﬁ'uﬁaua:'fu
ﬂ\qnﬁaawmé’auﬂﬂ‘uﬁ
-
N7 regression Rulgnivits Harlgnitnes
= 0.993 x+ 2.577 = 0. + 5.
CP 78-1628 Yy - -C_J 993 x _2 5 Yy > 0.987x 5.146
r* = 0.98 n = 45 r“=0.96 n = 33
K 88-92 y = 1.020x + 0.104 y = 1.088x -~ 10.395
r? = 0.99 n = 50 r? = 0.99 n = 30
= 1.006x+3.854 = 1, -0.472
K84-200 y2 _1 b4 - y2 _1 022x -0.4
r? = 0.98 n = 49 r’ = 0.98 n = 32
= 1.019x - 0.724 y = 1.046x - 3.977
U-Thong 2 Y
9 r? = 0.99 n = 45 ¥r? = 0.98 n = 34

anuaRFnunsagidin amnsmiden calculated LA Tumnlrzdiumn d ey f Ik
' ’ ol e
iy dassdvismatly (k) grudsnsguursuinamaniuasa ey Farin K Aok

TruisAnluassialgn Ae 0.68, 0.73, 0.70 unz 0.68 Twuf CP 78-1628, K 88-92, K 84-200 unz U-

o
Thong 2 (A2 70) .
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o : £ o o
MIWN 70: pindLszBnEnuily () ’lu'!’uﬂqnmﬂqua:ﬁuﬂqnﬁaawmé’aqﬂwu{
Planting dates CP 78-1628 K 83-92 K 84-200 U-Thong 2
Date 1 0.69 0.73 0.70 0.68
Dats 2 0.67 0.73 0.70 0.68

ANNRNNUSSEUINARININITYE TUURE T ININULD
Tufalgniivide wudnuanistesesduflutanimuinislui 1.7 Semmnnsusnmniends 0.39
wigsigly dnrmamnniafisduidefeuimuinerewindludl 8-27 Fefldnmmsuanniondy 1.28
wissielu  feewuf K 88-92 ﬁé’mﬂmmmuﬁa'twdwﬁqqqn unzinfuderynmiufasidmunisgege
e luit 27 Ae 23, 39, 22, uas 27 Tuug P 78-1628, K 88-92, K 84-200 Uz U-Thong 2 ANAdL
amiudnaniassaanslredidnmnzaasanie 0.99 wiesiely sunssiwszndu® 32 4w
wlpaziFune? uazwudn K 88-92 ﬁiﬁmuﬁﬁqqqmLﬂaiuqnﬂ'mmms An 26 Asiang
TuSnlgninesiipluuuiaumsresniefinduniefuiulgniivils wrzEzRAANTRUNG
Ugnivids sswinsiamanslui 1-6 Seaminsumnuuiediu 0.30 wissiely uazlidarnisumnnieiis
Tl 0.67 wissiely Turzwinaimnnniruesluddu? 7-22 wibudrSerniufiiduaumniegaqaile
Sanmnlrzunndlui 22 Ae 15, 12, 13 ues 11 wie luWuf CP 78-1628, K 88-92, K 84-200 usz U-
Thong 2 MmAL A MFusunaniaasanaslusnd 0.5 missiely sunssvadesiimnnisfiludl 28
drunandafuned  WenBuuiFuudnnmaumnnieesdeslufinlgniivilauszfulgniteesluwsissta
Winunnrvesndu wudirdeoyniufiuiulgnitneslsnrnaummnisdndsluinlgnitvide unzdlofu
4RI S s eundatuTullgniinile iessndenluTulgniuitedionylunregluule

] J - - J > 1
vmuninfunlgniaeninlissusimunmmdundd

HINRIUINITYDIB DS

m?ﬂnmm'md'uﬂ’uit:ud'wamq:mné’auua:v‘«'mmmnmé’auﬁ'qdﬁ'uﬁ'lﬁﬁ'l'lﬂdmmh«ﬂ’ui'mmms
vn38eu (zuﬁ 22) Fafhurtsdlod Ay luniemianimiiauazanuduiufueinrsuunaimaaues
nrsuumastyduTnresdeslummalne ludulgnimitaimuinnssdesetvandw 1 asFusus
uzeen ruzuanng whvvimfudunaniessasidurzezianuile uazgmireRerzusnInuniteas
afinmbredanen wudndesks 4 VufHansnsimunmadeafois wislzesimuinilunnsing
r'i'w.ﬂamné’aﬂuoia:ﬁ'uﬁﬁ'ui‘nmmauaumviaqmuqiiua:'ﬂ':qumﬂmnmaﬁu 'lwfuﬂqnﬁudaﬂ’uﬁﬁ

rusiannnindaigmitetiarzuznizgnuria Ae U-Thong 2 uaz K84-200 Hnra¥atemen (panicle
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initiation) TudnAousnIAN uAEWOARN LU ANAIAL Wl CP78-1628 uaz K88-92 fiamuulnimulu
2zusiige Ae Eneniudessntuunadiu usslukuilidiauanisfuneehadediiinnnneialudh
wiswnuasLiliWmuinasia

Tuhalgninesmuiriiisniug U-Thong 2 winfuRimmbtesenusiasiinshenentand
#uf U-Thong 2 Mlgniuiutgnitvitaiuan 1 Weu Tieraidhunasnanmuuls Urunsniugdouiug
CP 78-1628, K 88-92 U= K84-200 wuinlifimm¥rtessnias uasiiWanommnludwiteunusezbill
mashslussisuRzaiuuRalgnitvils

qa
formdufvimunimisluseutsezndandugruniinsauledeld 126 ewn FelrnindiAuedui
Wuuuudrnesdios CANEGRO 3.0 uaz ThaiCane 1.0 wliinsAnmafsiasifuntsfine lusunsnie
raumuanakenfiusdeRaLNTTeslisunTmI un willieniAnniddndinzuananiaon-
maederiidifanmnifgumgiszaiunmma-mnhimunisesluded s

Fannmresdeniudus 1sussen zuznmsuanne uazdlerzuzAdwumaniendituludad
Fudhgriusqnunfessiimmintiaunznmbedenen  wuirdeeyniufuazeimissesfialgniifnums
WA rdnuaRaT willzzesimunmuansnie eiufiizusimunindafigafe U-Thong
2, K 84- 200, CP 78-1628 A< K 88-92 mufdiu

uamsAnE AR RLINeBufWu] Fuilgnilerzuzeannen Waruudhlaieskuun:
feyanmeunussuesdenludufugwineturzdings wiineteesdibiRumesionniannuuy-
00K uﬂitﬂu#upudﬂﬁmﬁumﬁﬁu Wadin 18w nrsAnE i tesluTueealu (eaf primordia) nie
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NN 3udnden (Saccaharum officinarum L) Sillfronuinuafuszuslgndesfiunnzauegnasmnnn

ey nmaAsuusamalulaifianlsfen 1 lunman wu Wugdes orgfiuifen mrldetesdnma
TumawiFesiu Mmalgnuszninfufisofen Judu 355407 1oy lulsgiuis WA neufivensslu
uumsuAnfettea)iniafne ) 183szmARanITuKLNIMaseLsTusgndaun A Sudoy
TBINTININHARMNTIN URE ADINARDINTITUOINTATINTINEAT NITNFUNBATUAZAUNIOT  ABNAT
FanaruidEmaflid e lusnsdvusientsldudersuummAndesdabisudewtuluszuunis
uRndauilaqiiv wananti HAMMAERiuumuian WeSuruEvEnatesraunniutiusieRold
WEILNIRY 'i'uﬂuv'imﬁmniﬂ"ﬁi'mi"lm.iﬁ"q:v'n'lﬁn'wﬁnm7:U:anﬁmm:auﬂﬂs:ﬁnﬁmwmnﬂu
NANNISURLATNIARDIPILLLWR (fan design) WTa szLgNVN (equidistant spacing 178 systematic
design) snimnUszgnelflunsAnsnmessuestesiaRSsersmwiLlE FBnsiigniaus
WlunFousnise Nelder (1962) uas Bleasdale (1967) wimilERnnimsnnsi M unnsfnennas-
AELAUDIDIATAIN  ARFEAAMUILLL Wilcox (1974) Mudnnsiiluntsinsnismeuauen -
mﬁmmuﬁuﬁﬁﬁﬁiammuw\Ltuur;"l"mﬁi 25 {14 582 diu maw”’ Wahua uaz Miller (1978) Mudnnisiden
AuAnyinmevauste I ABIgnuaNALEN naRA MWL 1.38 Ba 33 u mni" Tetio-Kagho
and Garduer (1988) HudnnsiluntsAneinisneusunsuainwas ﬁuﬁﬁﬁmamwumuﬁuﬁ?«m 0.8
09 154 dfu men™ etinalafions ﬁdiﬂﬁanﬂ‘r:qnm’l‘ﬁuﬁ'nmmn:ﬁﬁn'1iﬁlﬁaﬁnmmwauaumumé’aﬂﬁ
fsiannnumRLL
maAnEiiemlrzasfieAnmarudniufswinmuaninuiuiunineiydulnvesdes uaz

J 1 [-] -r L - L -
WEWAIMMUN LR sang LMt Auinuedes e ldudnnisesinmessspliuuin

aUnsoluazitnas
Frfiummennsfiaoniifouazquifineusinanueswidios auzinsasmanf auinesudoam
fdmdudlmi deagfinciiqn 18° 45' aaviiqn 98° 58° finugesnntzAimzisdunans 330 wne
iu"mﬁuﬂmJm'nmna-:qné’mm*ms‘:uuaunmﬁﬁ'\uﬁu (Soil Taxonomy, 1975) WuAugmadn (Satuk soil
series) 4mag lunguiulvnj Typic Paleustults
NUHUMIINARBILLL split plot fianudn fnnruiRetosiuntséBuslu main plot Jadudes
nooiuf Wun Wud K unz Wuf U Jedulu sub plot A LRt sdeuinuR 12 Aravwiy
Wi 0.32 B4 3.23 Fudensns” FafinisAurnemiAEnnspluuuda (nauan 1) flrfwRunveuwsi
Ay 1.00 wasirswinauaangn (el w5 ann (U 23)
ﬁ'}mnm::nﬁﬁﬁaﬂ'luqmmaﬁnfi'w?i 25 uNAN 2538 s'huﬂqnmus’nuuﬁa'luumﬂqnu“.m Fun
2 Wy 2538 Gwvimniuiindeusninsindulredeuusinistalgnuilienwt vinanfuiin

foyn Augs dmumie Swalu inmsuseeinedisevasdinenlgnld 120 7u 1u 8 AFs AN ny
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i 23: I unshaninirdandusinesiubonuusinzulntioy

*'e , = O border plants
® g ¢ » @ sampled plants
|

a

3
g9,

Q

4TI 01 774 082 108 1724 4.5
623 648 798 SO 12.00 14.90

d’qoﬂﬂannn;’cﬁ'\d’oadwhutﬁ'\ﬁmﬂﬁ\]ﬁnwwndwﬁw 7 vo3deusanilu u nulu édu unzdemen
Foiwndnas unsivddouunu 3 fu uastisendeumininus doudifudrdudendaguiRiduitels-
grama? e mziunsinesflszneuves CCS

vinnfussdurioulgnuiifin dafeslfilBnnieinmsiiimaaadunmidusing fr
slubanay rngopleavefaiidulsziend vnniuindeyngrisinemedu W qruniigee-
fgn wlsuusseind sechnnieiy  Bauirdeafufinanmeanimnemmues UNIDATA Starog

Logger System

HANTNARDIUAEIRTON

Tursuzdudusimmanadedondoglenndn 120 M wudrdeeFaRugintmeusussianiammn-
wiunRsaintes  TumaAamosnimninvdefindunudoulFuidninudanstanm Swin-
Maure dwninluuke uasdnainnouluads  dledenilew® 150 A wudrmrnniuwiuieiinasie
Sninimilefiduin et wiiuddgmaedd  Iaewiznefesfhignegiutasanamunudud 2-
Wing 032 f1 1412 Fu e madiduresiwindduthnnndinaindureainnintuuasiwmin
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Ufug nnginaf 70

ileteuiienyknnndn 220 fu dudnuesdowsing 7 meridudseanmaiidhaeduanievie
dmudranedan

4 ooy o p

wmiinanvesddulednonmiemsawnufe wun  Sesisssiufiinnmeununirienanu-
waudy Fausaslunnsein 71 ﬁminﬁuamiﬂm'mqwm‘luﬁwv‘?mmﬁ'uﬁ fnafistuddenaamn-
uruifiady Tuusnsranv R INFuAAsiER T BIATEA wnAnsinafustineihiud Ay naia

ﬁwﬁnﬂmaqéﬂﬁuﬁqamﬁ‘uﬂwouzu:Lﬁmﬁ'm (01 319 Tu) uden) daruunnsinafueting
TTudAymandia Lﬂaul"muLﬁuumwunnvi'nuzwﬁ'namméﬂdfur:wi'néiauﬁﬂqnT.nuHmwnmu.u'u
geiuderiigniae¥aramnuiudmuinimuunsinleznn 46 i usswudndeshigniaetd
m'\wmu.u'uqqﬁumTﬁuﬁq:mmrmﬁuunuﬁmﬁau'luzﬂ&wﬂnm‘lﬁ‘ﬁn Fenemndeaiieniduues

Freeman (1968) unz Bull (1975) Asplindesfigniasifrsuzszwinaunnuausnnmidiuau@nuinnds

Fouinlgniaeidzzuzrzuinaunandag

mee?t 71: dhwinsnvsssidusesnud K unsdauiug U AaoTiusiiiue 2539

AMAMUILLN winsavesiu (Nn.Aansw.)

(Rusania) wuf K wuf U

ngien— 19 220 257 284 319 134 220 257 284 319
0.32 062 125 223 360 375 076 258 342 325 3.291
0.39 408 233 355 417 627 094 395 413 626 373
0.48 142 287 473 601 771 132 367 598 837 555
0.59 154 420 485 7M2 692 111 325 800 TS0 033
0.73 255 501 679 659 869 183 421 808 1122 9.44
0.90 383 545 630 708 832 342 748 940 1027  e.08|
1.12 210 483 582 929 025 479 837 1047 1243 1148
1.3 324 444 509 1102 1083 659 1167 1035 1384  10.00|
1.67 408 525 677  B.A7 1217 680 1050 11.28 1267 10.28
2.43 542 941 889 879 1227 862 1177 1823 1383  16.53
2.58 544 688 658 707 2034 877 1453 1120 1299 1248
3.2 514 935 1700 1032 16.58) 905 2032 1790 19.14  15.38

Soninukeredi, T, uasnulu wudnfinmeususwisA s LTWAELS TN ameq
Fu Aefimnfidudeinafduresmamnnudy uesinsnibfssfudgndeinmafinuresninu-
Wy Aaunaslumisai 72, 73, 74

anaredingt lussazumueamasigiduin . Aanuduitbiduantznusieninsanues
Wnlnaaunzdmquifs winnsigniviu muly uasdrfuundes Tusinzn N RL T uMR

vndesilongurzuans 150 A uszninsigmndduliinnndimastgnelusecnmulu edwdnie

winniSenfiswaumienadl (any 229 )



a0 dudl 1: measususssssdeniilssaraumuuulasidpiuuuniswasswnuwa

mied 72; thuidnudsessirfudoswud K uncdaunug u Anordushfus 2539
ATNMUILYY dwidnutsresdriu (nn.senta.)

(AURBATY) wug K

.qqaﬁu—) 120 150 180 194 229 257 284 319
0 32 0.001 0.004 0.029 0079 0240 0.459 0.011 1.221
0.30 0000 0010 005 0145 0428 0775 0654  1.850
0.48 0000 0008 0045 0188 0530 0992 1338 2207
0.50 0000 0032 0092 0197 O773 0833 1520 1252
073 0000 0017 0150 0304 0884 1240 1248 2068
0.80 0001 0008 0200 0454  0.017 1187 1376 2487
112 0000 0014 0244 0280 0848 1259 1711 3120
1.39 0001 0026 0170 0381 0813 0878 2216 3129
1.87 0001 0054 0403 0523 0994 1373 1881  3.080
213 0.004 003 0378 0696 1183 1799 1626 3305
2.56 0001 0074 0398 0693 1240 1365 1373  6.437
3.23 0003 0123 0683 0827 1580 3490 2811  5.973

wufu

oqqﬁau—) 120 150 180 194 229 257 284 319
0.32 0000 0005 0042 _ 0099 0383 0681  1.200  0.048
0.39 0000 0008 0032 0116 053 O771 1808 203
0.48 0000 0020 0089 015 0587 1089 2102  1.810
0.50 0001 0023 0104 0142 0498 1450 1820  1.708
073 0001 005t 0140 0197 0768 1543 20684  2.298
0.50 0003 0076 0234 0424 1187 1758 2148 1685
112 0002 0088 033 0624 1287 1737 23507  3.47¢
1.9 0002 0148 023 06885 1618 1762 2674  3.008
107 0003 0190 0400 0919 1422 1034 2288 3882
2.3 0008 0217 0822 1021 1928 20939 2908 4912
2.50 0004 0169 0537 0617 1885 1740 2915 1769
3.23 0012 0245 1058 1081 3340 2740 3688 4682

AsMIRLRBIANIIMLet T uRed eREM IR STuNisReATTLIRTRY
fudderammnuiuiniiaiu Pnimnissismmanarreseuiuf U dntmeususwrenimmiiu
unngdeuwug K el 75)  SwauniaieRusemnamnr AfeswulutiasumiurzwIN
0.32 £ 0.50 Au arn”

AunuiuReianTsvustindaeuRen i geresdoulauienizilederfinesiufegn.
frin 120 Su (el 76) FeuRugnlummmuuuszwing 1.67 B 3.23 du and™ Failooveyiuiadt
Snenaniondt (a7 220 M) doru{ K Tmuguedudu 201 winy deudu U fmuguaiudu
2.13 win? AgetesdeuguganLRnIuAAuLRIEWIN 112 B9 1.67 Ry A" uasidunmmey-
auerfirauinesmfinneanimane Weilereasituwnsninufuiefuusseriadveddoufugniu
sasiilarunnuiukingm  Wrzzdudurden wrisdeutlgnlutamunnnuhids Suakha
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maeafl 73: dhminussdluseswud K usssaswug U Aaoilukiifies 2539
AMAMINULY vntinualy (nn.AsnTa.)

(Rurana) wuf K

ot fou—> 120 150 180 194 229 257 284 319
0.32 0.002 0.011 0.041 0.079 0.108 0.138 0.187 0.173
0.39 0.004 0.024 0.082 0.102 0.167 0.199 0.200 0.205
0.48 0.008 0.020 0.070 0.128 0.17¢ 0.265 0.307 0.280
0.59 0.009 0.068 0.109 0.181 0.274 0.284 0.337 0.267
0.73 0.010 0.055 0.199 0.238 0.289 0.380 0.302 0.353
0.90 0.013 0.054 0.210 0.284 0.345 0.375 0.322 0.334
1.12 0.011 0.059 0.257 0.239 0.377 0.310 0.474 0.384
1.39 0.010 0.089 0.257 0.289 0.333 0.307 0.501 0.477
1.67 0.017 0.158 0.318 0.387 0.347 0.426 0.284 0.445
2.13 0.038 0.148 0.422 0.453 0.481 0.502 0.385 0.484
2.56 0.033 0.247 0.443 0.510 0.608 0.443 0.370 0.865
3.23 0.048 0.255 0.603 0.507 0.700 0.964 0.568 0.669

wug v

o fou—> 120 150 180 194 229 257 284 319
0.32 0.003 0.011 0.051 0.073 0.160 0171 0.233 0.113
0.39 0.008 0.014 0.048 0.093 0.240 0.235 0.279 0.137
0.48 ¢.007 0.042 0.098 0.146 0.235 0.208 0.359 0.163
0.59 0.009 0.048 0.149 0.133 0.242 0.300 0.388 0.213
0.73 0.013 0.077 0.185 0.196 0.294 0.411 0.489 0.301
0.90 0.022 0.099 0.238 0.334 0.427 0.487 0.451 0.265
1.42 0.022 0.138 0.377 0.403 0.491 0.495 0.539 0.425
1.39 0.036 0.206 0.262 0.521 0.639 0.482 0.640 0.347
1687 0.042 0.265 0.408 0.562 0.580 0.568 0.576 0.389
2.13 0.088 0.200 0.807 0.672 0.728 0.888 0.708 0.598
2.58 0.042 0.280 0.556 0.577 0.847 0.864 0.680 0.440
3 0.094 0.353 1.018 0.798 1.202 0.845 0.977 0.602

81

- | . : .
axfimuganindenfigniutaeammanuiuigs Seeglutaemonnuiuzzwin 0.32 th 0.73 dusie

ANTIINT

' 1 [ A : J H - L]
prnnuiusinanssnuetrdimawssdtinuly oewzdledesmfineniuflietyuannd

o Y | , o Y 1 o
120 fu Twynrsusimnnmstesiug U figaiinuiluannnindesiuf K Falinuilusssadiensnmnn-

. 4 X > -
wiuRzannsmesfaniones (e 77) pluuunmssssuresdniinuiluresdesiseniugiinundne-

atsuluynAcmnwiuAsfinaasaniiqagegaudaiimmansmui il
' o T -l . « ale '
wwiuiinisina lunmesuthgageganusnsitaiu Seemignluarumituiungn Aerswing 0.32

gy )
Aol luwinzaan-

o X o y o ,
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AT e 74 thwinuiisesnuludeswug K ussdanWug u Asoilusiifies 2539
ir A HAINYEN shninukassamuluuds (nn.seanta.)
| (Ausinnza) wuf K
aefat—> 120 150 180 194 229 257 284 319
0.32 0.001 0008 0031 005 0078  0.100 0189 0210
0.39 0003 0019 0053 0085 0115 0131  0.180  0.345
0.48 0003 0020 0051 0085 0122 0195 0235  0.470
0.59 0006 0040 0077 0414 0186 0200 0284  0.425
0.73 0.006 0039 0165 0155 0208 0275 0263  0.431
0.90 0000 0034 0478  0.181 0223 0256 0267 0450
1.12 0008 0039 0156 0146 0200 0259 0300 0462
1.3 0007 0056 0146 0180 0222 0230 0414  0.569
187 0011 0108 0208 0232 0220 0314 0355 0528
2.13 0023 0104 0238 0288 0318 0390 0376  0.658
2.58 0021 0470 0293 0284 0319 0208 0208  1.042
3.23 0034 0198 0378 0271 0472 0.708 _ 0.442 0857
fu
a1t fat—> 120 150 180 194 229 257 284 319
0.32 0.002 0010  0.044 0048  0.114 0141 0235 0215
0.39 0008 0012 0033 0062 0487 0167 0291 0233
0.48 0007 0035 0096 0088 0472 0234 0348  0.286
0.59 0000 0038 0003 0080 0167 0312 0338 0367
0.73 0013 0087 0143 0425 0198 0314 0483 0382
0.90 002t 0078 0154 0230 0278 0368 0434 0381
1.42 0019 0123 0241 0285 0298 0379 0508  0.678
139 0033 01462 0169 0310 0448 0405 0547  0.506
1,67 0038 0199 0253 0345 0409 0432 0490  0.520
213 0081 0235 0463 0398 0495 0895  0.550  0.864
2.58 0040 0275 0376 0320 0559 0445 0531  O0.571
323 0085 0262 0738 0478 0838 0768 0719  0.862




Ufsgn urgianed 83
-l . 1 (v - - v -
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2539
ATVUMUNULY SIUIUNUDHANSINNRS
(Ausens) Wug K
2 Ben—> 120 150 180 194 229 257 284 319
0.32 107 1.07 238 310 248 203 258 288
0.39 2.34 2.73 352 2.73 2.99 2.60 2.86 2.99
0.48 2.72 2.88 4.81 5.13 272 3.85 3.69 3.85
0.590 3.75 4.93 4.34 6.31 4.54 3.75 4.73 3.55
0.73 4.87 5.11 7.30 7.54 4.87 5.11 4.38 4.87
0.90 4.50 6.61 7.81 6.81 4.50 4.50 4.50 4.50
1.12 6.74 5.99 7.87 8.24 4.87 8.37 7.12 5.62
1.39 4.17 6.94 6.94 7.41 5.56 5.56 7.41 7.87
1.67 8.33 10.00 8.89 10.00 6.11 7.22 7.22 7.78
2.43 12.08 10.64 12.08 10.64 9.93 7.80 7.80 9.22
2.58 12.82 15.38 11.97 12.82 9.40 7.89 6.84 12.82
3.23 18.28 16.13 20.43 17.20 12.90 11.83 9.68 9.68
Wuf U
aAtIgnE—> 120 150 180 194 229 257 284 319
0.32 1.60 1.28 3.63 2.67 3.85 2.88 3.74 310
0.39 3.39 3.13 4.43 3.01 5.60 4.56 4.82 4.04
0.48 3.37 5.29 5.77 5.61 6.25 4.85 5.77 3.69
0.50 3.94 6.71 9.66 7.10 7.30 8.71 5.72 493
0.73 3.89 9.25 10.48 10.71 6.81 7.08 8.27 5.84
0.90 5.71 8.11 9.31 11.71 8.11 8.7 9.31 8.01
112 8.37 15.73 11.81 12.38 9.36 9.38 9.38 7.49
1.39 11.57 13.43 8.33 40.19 12.04 8.80 12.04 8.80
1.87 11.87 18.89 _ 14.44 14.44 11.41 10.00 10.00 8.89
2.13 15.60 18.44 - 18.31 16.31 14.18 15.80 12.06 12.77
2.58 10.26 24.37 17.09 19.66 17.09 10.26 13.68 11.97
3.23 21.51 23.66 27.98 24.73 23.66 17.20 15.05 15.05
-l [ 4 [ 4 | 4 a & ol - ]
AN 76: ANMNUBIBDEAUSL K KAZEBENUS U NamUuinez 2539
PD AING (TH.)
(Rusansu) yuf K Aug U
syfen—> | 180 194 229 251 284 3191 1 1 7 4 1
0.32 68.0 1083 154.7 2433 347.7| 040 1453 1743 2280 337.7 3407
0.39 813 1233 1807 m.o 2407 3686.7| 773 1040 1787 2280 3290 346.0
0.48 733 1183 183.3 2423 2767 4210 | 800 1150 178.0 2403 3553 3710
0.59 847 1123 1943 2330 2647 347.7| 850 1163 1800 2530 3547 23677
0.73 887 1217 1987 252.3 2670 362.3| 877 1167 177.3 2400 3853 3927
0.90 99.7 1320 2040 233.7 2855 3267 | 1247 1330 2000 2487 3497 3587
1.12 403.0 1217 1903 2253 2825 3503 | 1027 1413 2120 2560 3857 3680
1.39 1040 1250 1957 2043 2045 3353 | 107.3 1580 2097 267.3 3657 3510
1.67 1113 1410 2030 2330 2735 3210 120.0 158.0 218.3 2783 3533 349.0
2.13 1153 1447 2017 2527 2795 3007 | 127.0 171.0 216.3 2800 3047 3543
2.58 108.0 1530 1983 2053 278.0 318.7 | 1247 1490 2123 2600 3090 304.7
323 1220 1323 201.0 2487 2720 331.7| 118.7 1517 2000 2480 3153 295.7
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meail 77: Auilfuilusssdon Wuf K unsdouiug U-Thong 2 HumTushiiius
2539
Aaaniuldu Auiliuy
(Rurisnsu) wuf K
agsen— 120 150 180 104 220 257 204 319
0.32 0.02 0.11 0.39 0.60 0.08 1.34 1.57 1.48
0.30 0.04 0.23 0.77 0.90 1.49 1.04 1.78 1m7
0.48 0.04 0.28 0.67 1.13 1.50 2.04 2.6t 243
0.50 0.07 0.64 1.03 1.50 2.47 2.79 2.88 2.5
0.73 0.09 0.52 1.89 2.08 2.60 372 2.58 3.08
0.90 0.10 0.51 1.99 2.50 3.14 s.es 273 2.89
1.12 0.10 0.58 2.44 2.11 3.39 3.04 4.02 332
1.39 0.09 0.84 2.43 2.55 3.00 3.01 428 413
1.67 0.18 1.40 3.00 LYY 312 418 2.41 3.88
213 0.31 1.40 4.00 4.00 433 4.92 3.09 418
2.88 0.28 2.34 419 4.49 5.45 434 3.14 7.48
3.23 0.43 2.41 5.7¢ 4.47 .30 9.48 4.80 8.79
Auf v
o udou—> 120 150 180 194 229 257 284 319
0.32 0.01 0.10 0.48 0.62 1.48 1.60 2.20 1.32
0.39 0.08 0.13 0.43 0.80 2.23 2.21 2.64 1.32
0.48 0.04 0.38 0.89 1.26 2.20 2.83 244 1.58
0.50 0.07 0.44 1.34 1.14 2.26 s.e8 3.70 2.08
0.73 0.00 0.60 1.68 1.68 2.74 sas 408 2.91
0.90 0.18 0.89 2.14 2.87 3.99 4.80 429 2.58
1.12 0.18 1.24 3.3 3.48 4.58 4.67 5.13 4.11
1.39 0.28 1.88 2.38 447 8.43 455 .10 3.35
1.87 0.30 2.39 388 4.82 5.42 5.34 5.49 3.78
2.13 0.47 2.4 8.27 5.77 8.7% 8.38 674 5.78
236 0.38 2.52 5.00 498 7.91 6.27 6.58 4.28
3.23 0.68 3.7 9.18 e85 12.4 8.92 9.31 5.82

'luﬁnmi’mmv‘(u{wu'i'mﬁﬂ::naum'mm'md‘m-m CCS in %brix £i1 %polarity UAZAT %fiber
flaruunitugailedeniiongioundt 180 Sundaign (mmed 78-81) etinelsfimay wRsamiuwuin
Arkanandudauduiuffunmumunuiu . uneidirgtundaandoufnemiu@ivaminsfarze:
Smumienl AelewX 229 fundulgn  wuinderhisesfufgnlumanuniuiszwing 0.32
80048 dumn' rinesfilszney CCS gandttumaumiunndy 048 Fu and’  uasudledey
ndBarzusfiuidiue wusrsdsnaaiun iiuannaidonmnuuintu

A CCS fmnufiufiuriminiuiie . Soufugnlusmumunuiurzwin 0.32 1073 M
somns iy CCS gandrfieriiugnlumamuuunuiutzuing 0.90 B 2.56 Fu ane'  uaslugam®
anrzuzAfeuildrunaniond (229 fu) wuirdeuwud K ki ccs Aganitud U wilutrsiifuiten
wuitfeuwud U fiAn CCS ganindieuuf K
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-l t o ar - .
MR 78: A1 CCS w0edee Wuf K ursWuf U Asodusiifies 2539

AHMUUNM A1 CCS TuunszAuMuNLLY
(RusiaATy) Wug K Wug U
i‘lgi’!l—) 194 229 257 284 319 194 229 257 284 319

0.32 3.02 326 921 820 1423| 003 658 870 1255 17.47
0.39 104 462 948 867 1464| 127 560 764 1172 17.00
0.48 005 325 870 979 1511] 009 273 601 1157 18.12
0.59 048 403 840 985 1443| 075 185 538 1020 16.57
0.73 021 408 702 1038 1401| 061 204 422 885 16.38
0.90 112 385 759 1070 1392 058 594 415 7.85 15.63
1.12 020 372 489 4021 1389 034 438 490 906  16.37
1.39 061 403 608 993 1383] 074 414 379 0.41 18.00
1.7 230 438 707 1077 1211| 034 331 335 908 1465
2.13 079 499 769 844 1403| 048 473 552 15.63
2.58 178 589 650 902 1409| 070 282 622 1055 13.09
3.23 082 623 812 B45 1484| 193 453 554 1013 1497

wuidrlussasumuainmaaiyiduin fr CCS 'lué'auf'fqﬂmﬁ'uﬁ'h-iﬁmwd’uﬁ'uﬁﬁumwumuﬂu
dedeuiouniu A1 CCs Anasuuasfniudiuatummauiu 'lumwummim'n"ﬁ;'\ #Ai1 CCS dfn
Qenindesfiugnlunsmmnuiniinannds uasluthmdsanszusfiganddmoumions?t (229 5u) wurii
foeniug K fiein cCs gandmiuf U wilutafuieawuindeeiug U fuurlihiein ccs gandnden
Wuf K

WL A7 %Polarity, %Brix, WAT %Fiber HATNANWUITUAYNIUIULY wui AL
v';‘lmn'| (0.32-0.48 Fusiamnmaums) FdnamiiAganitluaauwiuigang uszidledenIndt

1 L] 4 L 4 i J J 1 -. :
ruzfuifien Wiersuzqnun woitsadnAaRuunlbmasaanadionrammnuiiRaiiu

3 - o [ ol RN, |
MISH 79: A1 brix ¥e98DY WU K ussWuf U Anonilusiiiies 2539

AMaINUIY % usnd

(Rusiana) Wug K Wwuf U

mgé’au—) 194 229 257 284 319 194 229 257 284 319
0.32 11.82 .12.28 15.68 16.84 20.78 8.58 14.22 14.70 18.78 23.24
0.39 956 1280 1574 1574 2136| 714 1288 1384 18.06 22.94
0.48 9.40 11.74 15.44 17.10 21.44 7.72 11.26 12.72 18.04 21.70
0.59 8.42 12.30 15.52 17.26 20.56 7.46 10.80 12.48 17.48 22.10
0.73 8.72 13.10 14.40 18.02 20.90 8.42 10.64 11.42 16.52 22.28
0.90 0.61 12.24 14.64 18.22 20.50 8.18 13.30 11.68 14.62 21.48
1.12 876 1174 12.00 1766 2120 778 1220 1090 1592 22.44
1.39 9.44 12.56 13.08 17.44 21.48 8.98 11.88 10.76 16.24 22.32
1.67 1046 1304 1386 1810 2078| 8.66 1100 1056 1652 209
2.13 9.76 13.72 14.14 15.86 21.56 B8.64 12.16 12.06 na 21.48
2.58 1058 1424 1358 1634 2192 826 11.04 1250 1758 19.48
3.23 990 1464 1454 1604 21.72| 958 1200 1228 1740 21.42




fudl 1: mensusustysesitiisanaminuiulasldpiusummesswuuita

]
-l ] N [ 4 o & o o
A1597 BO: AN polarily ¥RIBBEWUS K UntWuf U-Thong 2 smilusiifiee 2539
" HAUIMUY % tﬂ.‘ﬁ‘ﬂ'
SUKENIN) Wuf K wuf u
. sfee—> | 194 220 257 284 319 | 194 229 257 284 319
. 0.32 .39 .73 12.51 13.23 15.38 295 1009 1172 149233 2.2
; 0.39 408 707 1282 1224 19.10| 146 874 1072 1555 2148
| 0.48 3.98 8.55 12.11 13.85 19.29 amn 5.97 883 1159 04
0.59 2.50 737 11.78 1379 18.M 1.9 5.12 833 1420 2048
0.73 2.81 .44 1025 1452 1838 3.4 5.24 712 1283 2003
0.90 4.18 7.28 10.78 1483 1826 2.38 9.21 714 10068 1988
1.12 315 680 782 1403 1845| 239 755 e85 1248 2082
1.39 3.69 T7.41 9.10 1384 103 J.02 127 058 1285 2041
1.67 532 788 1012 1483 1689 321 634 616 1289 1878
2.13 3.04 834 10687 12.16 10.45 3.30 783 [ B L] ns 19.38
2.56 407 947 980 1275 1888| 335 596 901 1447 7.8
3.2 401 987 1133 1210 1807 475 781 842 1423  19.29
meail 81: A fiber ¥eBRUWUE K usxWuf U-Thong 2 senilusiifiez 2539
AANUILUY %iviues
(RussnTN) wWug K Wuq u
swses—> | 194 220 257 284 319 | 194 229 257 284 319
0.32 9.40 9.70 9.0 1230 1100 1000 1120 820 070 11.50
0.39 7.80 9.50 700 1080 1240 8.10 830 1000 WM 1200
0.48 850 990 1010 1150 1080| 770 950 750 1150 1270
0.50 880 1020 850 1190 1180 880 880 730 1250 1200
0.73 740 1140 710 1240 1200 760 1050 760 1.0 1250
0.90 920 930 730 1220 1270| 760 1020 740 1080 1200
1.12 870 900 730 990 1250| 800 870 750 8320 129
1.3 800 880 750 1220 11.20| €40 920 750 1180 1180
147 730 990 740 1210 1270 680 970 780 1950 1090
2.13 5.90 8.70 700 1180 1080 7.30 9.20 7.80 R0 a.10
2.58 7.70 .70 760 1120 110 3.00 9.20 730 1200 1240
3.23 8.70 9.70 800 11.10 8.50 8.10 5.90 748 1220 1.0
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J - L] 3 -
28 HidufiillemaldFunindwitaediulsmitg q wnni 40 slieanaenszezaITaINITIRNL-

tgn (ATRNIALINTA 1) mmquﬁ’nﬂé'\ﬁtmh:mmﬂwmn'mﬁm‘tmé’aﬂ‘n'ﬂu%aﬁﬁmmﬁ'uviauﬁ'uﬁé’au
diiden douwwritide uezdolafn unnvmuesizasing 7 vu TrAuddn (smut) Taluo (white leaf)
Tanlusne (mosaic) uacTrmmeunzsuntu (ratoon stunting) Whidiu Fufunrfifisduninvesdeuuvieu
wufSeuiinAel K iduuummaitiie lumndenunemimunzan lunmslesfurindatmmmsnil

> ; ] - - ‘ : .- - 1 - -
maAnnafiiidunisitissusinueuden ussitouuriFundaniiuvisuiuffeuassiugie Kuazu

m]nsmua A6N19

dnfuffeuitiXanquiiduntiignimaFaesiudfie Wuf K uss U wddaeinnduiitindauds uas
dadruantazat Clorox 10% Snmiwmsiauenidedesda a1 wWien uaznuly thiuR v
i v dedoumantnurluarezats Clorox 10% 5w wdnilUiRssuswindsads PDA
4 graugiiviey Lﬁamnamﬁmmx%aﬂ unz ewnneade 523 lu incubator Aqruugd 32 °C eneg
stnvnsdeuunide

uknmnduvadereguuidadovedenld 24 dabu Winmsfangdeifstuuuemindes
destisiades WewuiniidaAeduruewnnioade Eududonissvinmfitsdulaonindodann
20U slide MEMEABY lectophenol udmmanioveadeneindasqariang fuBauuniiuiAntu

- s - . -
s wndsadesnilufiend gram us: flagelia neunazitlamanulindesynvimi

HANTANYN

l;ﬂﬂ
Jeridstududen Fusarium sp. wuluduveniaiedaulau s wfen uez nu-lu ﬂa-av?-mmﬁ'uﬂ'
den Fusarium sp Dusuugyestrmdiuanin (Red rot-wit, nwd 1) Tvinlidesitamadenduwau fu-
Auuome T mulu un-md’ua-xﬂuimmauﬁq mehalfasninaz edesduin Sfihenathaing
wiuaninhudmion ua:mﬁuq-nmq Jugm 9 n'\u‘lumo\'uummvjimqﬂuw\ mwuaaden
Fusarium sp e Fuamslunmi 2 unz 3

deriiwuanstiauitedmulusaumresiug K Wuri Cladosporium sp. uwhidanstintitlinud
Husivmuotinden
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90 #udt 1. darusudouunfiGuiinsiureunufsan

i FauuaTisy

FouuATl BuTinuLLe g 523 WUTEIEEARE Xanthomonas sp. UAT Erwinfa sp. 30 Xanthomonas
sp.'(mwﬁ 4) wuludounaamuazulAsnteaiug U waswuluanizdounlfanyasiug K

Fouupiice Xanthomonas sp. IDWaNMRAYaATsAGING ) MK species An Tsalunan (Leaf scald,
n i 5) Tafinande Xanthomonas albiineans Sfmynizennirlumdoanhan uﬂ:tdmuﬁq:jmﬁ’sm
i Aiddarmenanveulu@safundunaneluilsdadmiu-oadomaukenefnalan duu
wnuen m-Sotsenithuseadeutiufdu uenaamiuerawugn Winln una 1 tHandisnmeTudndiu

lsnluTnumauazaendy (Red stripe and top rot, A 8) \Rnanida Xanthomonas rubrilineans
gl idudunniulisennda muenuomsediudes sisaifsonissenninldeuunailo liung
uiluiae wiedernaiugiienauansenmmuily sazuesiwian 9 M luseanitbideisugn uasi
nAvniiu daumeludeassduts funsurasdiudimeiouns Udswsznans UBLUKALFUARARL
wRendeniifuaadi mrdasdndnaforasendumiaunsiu

Taariulida (Gumosis) NARNITA Xanthomonas vasculium UntmudniRnaREWEAaHAKRR
voefor  ednalsfmn anmanadabismnmuante species veadofiwuludeonld  safude
Xanthomonas sp. 812uTu species 12 species wisssftldnannudnasly fwrude Ewinia sp. Ty
ﬁ'uwu'ludqutﬂﬁﬂmmﬁqﬁuﬁ' U gz K uazvuugownneaiug U il fvFunuAT Gueilet iwwdt

luanunupalzada

aqal

] - 5 F ot il JA
visuRufdevisnaiugas K uaz U ﬁL’Hﬂﬂtm:L%auuam?ﬂmflummmmTi‘ﬂ Tnatawzlsnnfinldlu
- - . - , - 4 o 4 -
szusmanlgn Aelenluaan Trapesnin waclimmoondy vensiniwuidsliadvuduawvgelsndandn
) ' - - : : A ‘ﬂ’r . - L3 J *
nanelsrdelifanaifsduannisdnemnaRild dnhnsuiowiswiuidooufuruannannide-

SVVICTO SV AR
UndaihuiitiasriuladeshuiuinisGulgndon



An#m sauiaTmiun ues wanfesd w2930uAT 91

[ ~
DA 2: nipnduluvandos Fusarium sp. LUE M1 PDA




92 daudl 1. darunedauunfduddnaduvsunufden

A S
il ﬁ;'f 3 nfiu Mycelium WAT spore 'lm\u%ﬂ Fusarium sp.
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[ ] %
NN 5: salunan (leaf scaid) 183998 NAIINITOULATIE Xanthomonas albilineans (NTLD7-

NnIsINAST 2528)

\/

! - :
N 6: LrluTinuauazuaatid (red stnpe and top rot) 183888 (imSNITO  Xanthomonas

rubrilineans (NSNADINT9INAT 2528)




94 #2ufl 1: PCR-RAPD: A genetic tool for sugarusne ressarch

F

U 24 RAPD w89 genomic DNA e ndsy 1 anesiug figniisfiuudrmaiin

PCR lnt/ld 10-base primer 47471 6 Tiin

unaf 1: RAPD ¥N
primer DNA w1
win M4 positive
conlrol strain

unafl 2-7: RAPD ¥4
unknown Sen Thim
ammis primer #
UANAN 6 Tiin

_ - . ] .
an 25 wiuunuuuyyuss RAPD Seudmuiu 6 setnendey 2 awviugf lny
14 10-base primer 1 ¥iin
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PCR-RAPD: A genetic tool for sugarcane

research
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dan Agmaifing) uns Ssmn wiamaiysal 97

ﬂﬁﬂ'ﬁu‘lﬁﬂmfﬁﬂmnﬁﬂhzj 7 vy N5ITEN DNA ReMsAne nsfuBuindu DNA Tuvsen
w2 sAn LG (profiles) wAzMIANENAGTLYINLA NTRsiauRsEuRATWMLItBIEudEas NATIA
PCR-RAPD sy mnﬁﬂmihﬁn::@‘ju'lﬁtﬁmnmﬂﬁnuuﬂaqmﬁﬁuqnﬁu wazifhulsstomiluntsdnm
AnEnisueIRIITAA (Hadrys et al, 1992; uas Williams, et al, 1990) wiATimAnuToan 19" DNA fingerprint
w6 molecular marker taaReiunldivalia RFLP Jedfacsan DNA Dutfuinsnnuazld restricted
endonuclease N NNduitsstin v Widedioammuazbiazmn FEn1slwismmaiiazes PCR 14
primer 'ﬁﬁﬁ'num::.ﬂu arbitary primer ﬁﬁ'lﬁ’muwmﬁ!uﬁmméu DNA [7n5uULdping 4 1 chro-
mosome W1 YIRRALIANTWINA RAPD (Williams et al, 1990) Arunsnuanalfitumnudiuniurzdng
firniiasing 1 uenniinenisaReudieniinag RAPD vinldAumL molecular markers a0
Duwrissilelunimmmeasupruiiaviresaieiugio  aradwlsmuasin (Dax et al, 1994;
Hadrys et al, 1992; ua: Klein-Lankhorst et al, 1991)

mAseiiAnsnsdmeila PCR-RAPD ludausaaiig ﬁwi"uuﬂuﬁﬂg‘aLﬁﬁqﬁu'lumsﬁnmm
molecular markers (A lzztumiluninlfulseiugiey LAEMTLTIENEATNLANFI TS ae S

ansezithalssTendlunmswmuuasneasuuu o nnissty Aulnve ey

L8 o o )
fuUnsnluazasne
widun genomic DNA snlufieefidslurd unfedwluliez@ondaglulnnsuvmioald cTAB
o M . - . W -y ) - -~ J_}
‘nIe PCR-RAPD mmui‘l’uﬂﬂnmm:ﬂw 50 ul reaction AINAENITVA Williams et al (1990) DNA W

 Wsnnng amplify dandmsnsinBuuiiioy RAPD Aqu 1.3% agarose Win 5% T PAGE

HANITANEN
A7wEEn RAPD veedion Ldh 10-base primers 47uan 51 6 primers Auam RAPD unadiay (U7 2)
ANty primer wikitlia wsen RAPD tasdauviaaaiiuf Snuawmndaeting memsFuuduumdn
primers A8 un70uane RAPD AT muAnsnesswinaiugien (‘zﬂ# 25) UULUNLYEY DNA dangnail
W1 DNA fragments Afipsuwiisuuasamauansinfissi wmnn W unsfneviugnemussdausiaty

'(Silva et al, 1993)
Skorupska et al (1993) Wineiiad lunsfnuridnsuenestrzuasmanensmssimie
8N germplasm Wdda ludosmsiiniAnwsehlifeus=Temilunsanamuusnoinerzudtaiug

HetludnifRninig (development) uas nnsFqyALTR (growth)

s I
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d2uf 1 nsuszanuanfnfaelaglduuLIINDINRIUINITURS
nsissasiulnuesaas

nﬁiaLﬂﬂzﬁﬂ'\ﬂ?‘uﬂm‘gTﬂﬁa (sucrose) 1u
1inaas

- ¥ ar
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S w

UIDDEA W nsning 1 vesfduaenieiniiiunmuglataunnsinai Faunmmudiogeden-

Mhnuglnmludwing q vedudendulioyanislunmipdulsfesduninfudetrnidenite

Wesmsiinnsiliaagndies Soilimalszduusnimanes SRugusinuauamieastiuied
asfsznautnsudor uasuanFinmsiindeuRldandawsing 1 183f18en AFunda millable

1y - H -l
cane (udurassdudssnannmadmindes i Funmn uasiitiuuginrauinigs (A7 82)

¥
qlasaluuae

ﬂmmﬂu'nﬁmm&'\mnﬁwumnﬁqmimi'\é'ﬂﬂ alnraduanrszneua v lowmmeiowitsd Fundy
disaccharides NMaINNrsnureIluananosntin Ae nglas (glucose) urzviAloea (fructose) aeing
aswihtuians  nglrsuazwpiaduanlrzneumiulanmetia monosaccharides
rftulmmianuatintinzaroti Wanon WrswwuBiisuiunauwau @imad 83) ylased
poumRidy non-reducing sugar BeAnzagnlslaslad (hydrolyze) vitevinuffeinewlnd inver-
tase WiimTrurfidlunglan uazWiplnaatnsazuilabuans uanmnﬁuﬁq-ﬁnmﬁwqurmmumum-

e lrflildEndnn TesnaruantAnawn il Fmeswls

o . d ¥ y
MAaT 84 unsaasflrznauaioning q Aeswuluindes dailglaraidusadilsznauvdn s
| 4
] . L J . J ] -
snlrzneutiadumuetFoududuamnn anlszneumsniaziusn utleuniuansznusiensi-

nsviginsaduetinann

¥
AEnsdiarsiuntiinuglasaluiiaas

: - - - -
zutiimsinnsviglasseendu 2 33n7r Ae 1) MmAienasilanliazesde uaz 2) mMAwNslanld

: .
nrsuMmawei eilisassiBurtousssiinsial

mMsiasisilasnis1diaTavile

ﬁim:ﬁmd’uqm«uﬁﬁﬂmﬁ'\ma-nﬁmi'w 1 fnunmasmursnuessss inaleflavidunntonunn
pinariu ﬁ'\maﬂuquum'lﬂmamw:ﬁ'mm"\ d-sugar 11u nglnna dqm:nmaﬂuquum'l.dmd'\m:ﬁ"un
91 I-sugar 19w Wning winalonisanadoaususadundt na3Rmef (polarimeter) NaAnendesil
Fund InaHimes wmisefluassn Gundn observe rotation dydnunl °C iq‘%um,iﬁ'umwrﬁuﬁwm
mm:muu:'\mn t:u:mqﬁumti'mmm:mu (mwmwamaanmdmmzmﬂ'ﬁﬂmn) mwmfmﬂu

U8 uncqruugdl dedudanaraiinudiniudmuaunis



daufl 1: matianeiRanaglassluhden

100
a1t 82 evdlrzneuvesnienfiulamm Tusiusing  veadudeu
Cune plant (mg/ml)

Juloe Analyses

parte % of Extraction Soluble poly-
o Whole (%) Starch __ saccharides Sucrose Fructose  Giucose
Lesf biade "1 40.0 ©% 840 172 .78 e.78
Leaf sheath 43 s .00 4.0 "N 3 802
Lest rol e w1 000 v .08 7.08 13.00
Stem tip 1.8 a8 .00 .90 “.n 1190 17.82
Miliable cane
15000 com "o .3 os7 181 130.48 o 0.4
1 nd 80 oM .. 743 .00 148 154.00 .38 .00
3 rd 80 com s 76 0.04 147 15126 363 a4
4 th sl am "na 7.1 .83 1.9 185.18 3.0 2.0
Stubbie Y “.s 0e 201 152.60 301 ™
Roots .3 wa .08 128 are 128 180
Dead leaves 4.3 7.1 .00 §.42 0.00 .08 5.00

“Starch was determined lodometrically: soluble polysacchandes were measured as the alcohol-
insoluble reactants wilh phenol-sulfuric acid. and sugars were separated and measured by

high-pressure fiqguid chromatography.

The entire root system was not used. only the part attached to the stubble as it came from the
ground was tesled.

nIrIT B3: srAumInIN TR A fTulDiam
Fructoss 1.1-1.8 Glycerol 0.8 Galactose 0.8
Sucrose 1.0 Glucose 0.7 Mannose 0.8
Xylitol 1.0 Mannitol 0.6 Maltose 04
invert sugar 0.9 0.6 Lactose 0.4
AT B4: dwﬂr:nnwmﬂuﬁuuua:ﬁﬂnu
»
dnnrznau TOEAZ (%)
ssasteunsnmun (millable cane)
Waler 1378
R 24-27
saluble solids 10-18
Fiber (dry) 1-18
ssfussnsusssrsen Soluble Solids(%)
Sugars 75 -02
Sucrose 70 - 88
Glucose 2-4
Fructoss 2-4
Salts 3.000 - 4.500
(Rermonle cales 1.500 - 4.500
Organic acids 1.000 - 3.000
Organic acids 1.500 - 5.500
Carboxylic acids 1.100 - 3.000
Amino acids 0.500 - 2.500
Otiher organic nonsugars
Protein 0.500 - 0.600
Starch 0.001 - 0.050
Qums 0.300 - 0.080
Wares. fets. phosphatides 0.080 - 0.150
3.000 - 8.000
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@), =(0),/CxL; Wed
(@0)', = i1 specific rotation ﬂqn.mqﬁ T Tt Mlndananlnnii D-ine uunsaintiauas
(a),, = Optical rotation Ve observe rotation

C =rududussaimelumitanfusielindans

J : L)
L = A7TNUTIUI0IVAOAT IKAITASAWHIANS IWVLIEIAT AT

. e J . J - ) ol []
Tunmalfjiid mrlfirrediedufaiinlline azean uasmadas Vuandwnninielunadl
Wi 30 Gy AaduSatuntiunysalruiaiatwidiacinaun  muvisiistesneuniwmefion WX
| - X - - o -
wdeadlevstilr=AnEnmuntu uaztrznrrdAtymPinnsifaustesdiouiniduinsidarnnil
[ ] Y. | . J [ "] J of] v J ) aul »
Wuswunenn willgpaaunateliznag ity nnedeudiartesiia lUfanuhcing 9 laosuejaenuin

o o - - .
witesllefiTimtuns mMarauAuan s AT AR e Wesiyuidaslddrsdinngynis

MIAATISHRINNTSUIUNITNINIAN
AN R msinesuuy A8 1) Gravimetric thinarfavmitninaznewdild Uhnaaimne kas 2) Volu-
-4 » - - »
metric \TunrimBianieanasamiaifaszneufundgiu smzatumiRa (Fehling's solu-
tion)
ABnriiilivugusnudnnimuAuaRvenmnetaiiu  reduce sugar  Wealfniumng

- - - = - e ) :
inflasWinzneufusdy Uhnuugwzneulidiudiulhnoaimadusnslufidudnesned

o CH,OH (brick-red)

LH (:2=O reduction product.
(ICHOH),, (CHOH),

LH,OH :'.:H,OH

Cu" (complex) + or —» Cu, © 4 + oxidation products

mMnnsiaunnaiiiqaeiuvaiulzms iy qUIA UM biuvean
Jolkine linugndeswsiudrnenums qunmiuazindeciionnnrindoudeliacaon uncbirond
s uanmmmanss  dedevreiminnsiiaumandl A Waalunmsfiimnsd §ufoans-
wnasdaddfunifindudaniula luusmmanes uas Kesldnursinezfilunsduansn
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massuiuineesnes

LLUUY18D928¢8 ThaiCane 1.0

w a or of ars
DQITOTEH IUATLLIT ANAAN QQLU'.I"JQW“'I Was

N.G. Inman-Bamber
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WL J<rnesdse ThaiCane 1.0 WuuuudisesfldFunmimuianuuusaenimmanisusznmnsioy-

Wulafes CANEGRO 3.0 %qz‘iv{upumnuuuémmﬁ'mﬁﬂm:uu DSSAT 3.0 uuuSiasen
CANEGRO 3.0 TFunimimunlny Drs. Inman Bamber U8 Greg Kiker HAATMNI0lUN24788Y
ruu-madndesursFunmmRniorsiuiaes (@FesuunAnuazudnnislan armndy uas Az wih 2-
19)

wiiuuudtaes ThaiCane 1.0 SedaslAFunmimunluvaodssdiu uasfasinimmansuiile
'lﬁl.ﬁnn'nuﬂ"u'lqﬁ'mfun1tﬁﬂu11{qﬂuﬂ::nﬂunﬂ?nmnwmInﬂuﬁmé’ﬂﬂ'luﬁuﬁﬂmn'lquuﬂf_iwmtﬂa-
o uninmmussidudiuaunmmuramdnndfiiRdutiaudtlelursduvile Weidus:-
Tnbiamuni lueuralagenz unAideR fuuiAauasdBn? modeling & simulation M-
N2 unﬁqzndﬂqﬁwﬂﬂa:tﬁummmsunm ThaiCane 1.0 TWAUWARUINTE (development) WAZNT-
WHywiuln (growth) 18399H Tmuﬁ#ugwumnmnmﬁmmiﬁhﬁlﬁﬂm?ﬁuw’mmwi UAZIONA TN

J 1 J L »
NN raunun lusarngsing q Afiduldilenadindu

{asa@s199949 ThaiCane 1.0

urdreesden ThaiCane fu 1.0 WiuuudnsesdesdFumnimnntiswnmmemminisdndoru
il 1 uns 2 Fetlbnsrnudolunewusaenansii e l¥tayasinnimasesiudeuneiugisun
(Inman-Bamber and Kiker, 1993) uuuudinesdenildinin FORTRAN 77 Tunisimmn uuu-
{nesfioniituguaes source codes InKiAssfLuuLestning wudred urzuudrnesiy-
eyits@u (CERES models) iﬂsunm'tuﬂi‘:ﬁdouﬂ::nﬂudﬂudd'm (U 26) Fousunniiswnm
PN 1) wad’nnmmmhqmiuau'lum:mum.m?m \#ium (carbon balance) 2) Waiu N85
é‘wi’auﬁﬂqnﬁqrzu:uﬁmﬁm (canopy and phenology) 3) NIELAIUNIUANIIALUNANLIZUIWENA-
Fo-Ai uaz 4) waTrrueninuuAuuasluA (water balance) Wwfisunnshlsunsution (subroutine) 293
31 Waunsu (i 27)

nstuaun1sdIATY lunuu<1aa3 ThaiCane 1.0

UWULUSREY ThaiCane 1.0 LENNIPATHATMNIZLAUNIMARILNNAS (phenology process) NMnstrydiuis

(growth) ua=waimsuenin luAuuasluis (soil and crop water balance)
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[ 4 L J
;m:: 26. NIFUIUNITURTNALIENOUTNULUNIAEN  ThaiCane.
(Source: Inman-Bamber, 1994)
m'l'i'n WRIN WRIN !N
A UDY NsINN 27NN 11uAy
NRIY vyl 2l du
o o«
LA IVINS 270N ANy Ha1lseniu
L J " l L
mstuansius Tasanfn ATIUUNY AT
' bkl o YBID NN NN
i
nasugle wn. lu
‘ \
s AATUUFI Racuth
HRHAA ""1“":'!' L

[ 4
TTUUTIN . W |
iy
nm 2z IsunsutienTuuyus1893 CANEGRO AuULLISNLULUSIRENE8E ThaiCane
GETARG
ERROR
IPIRS readin IBSHNAT30.INP file SEASONAL LOOP
IPECO
IPPARM
IPFROG
SOILSI
INSEQ
PROGRI
CANINT (cane canopy)
2 BT B --BEGIN DAILY LOOP
WEATHR
SOJLTI
SOLLNI »
MBAL
SOLT
CHATBAL (NTRAMS not inecludad)
AULPLT (automatic planting)
PHENOL
CGROSUB
CGROSUB (XLAT)
AUTHAR
OUTPUT ->0PDAY ->OPHARV END DAILY LOOP
->0PDPS

OPDONE {CLOSE ALL FILES)
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NSEUUNITARININISYDING (crop phenology)

WAILINTTU8IND (crop phenology) waneiia mﬂuﬁuummzﬂnm (morphology) A0 UZNW (stage)
weeie unrwlfpuuaidoundulild  wwudrsssderlutrzusWannimesnedeseeniiuii
m=us (mnq# 85) uasil source code 8¢ lu subroutine PHENOL.FOR HAN1IAM TR RN TR
Seunuldnanrmreslnsinslen Yoyl A3 wes Ao mieinetnuiiy g inlay deufiu dunfides
aztuvianus3SuWaiun phenology map veadoud i iulszmalneWdtu T RIVRE VN TIE TOE X

- o - . . e
WUUSIRBANBNIIAIANTIIUTTLIATL 7 IABE s wiudn

J - .d L - .
TN 85: WAL NP EOUN NS IMLA UL U LS 1aBe88y ThaiCane 1.0

)

AUVMHTY

Tugn

Fusan _
":'u#dm'lndquuﬁamao\'uﬁaumﬁv‘i-..sﬁ-zﬁu
SPIUT 14w G

TTUZUANNE UASAIFY
'lunqy#uﬂ%‘ﬂua: 70
nu:nia:q:‘mmumfaqqsm

b A T RITRIMIFGY Ky
TTHTUNITOMEN (panicle initiation)
reucteaeniua (panicle emergence)
ozt i

D s WON =2 © O~
Ay =

L] [ ] u - - . 3 :
Tuwinziu ThaiCane 1.0 AurtuArguuiiazanmedu DTTL mnann I tdines1el
DTTi = TEMPMi - TBASE

. - - ) -: - - e 1
TEMPMi Asrneduqruuniisedu ue: TBASE mgruuninugiudwinimuinirueses 34 inman-
. o -l Y : . L .
Bamber uaz Kiker uuzun Wl 10 °C lunstiln TEMPMi Woundd TBASE wuusiaedliirn DTTi «u
: [} ] - d { 2
0.0 s miuuuusIneasTnAquuginzanlin - SUMDTT Faanlludulrilinaemnisfuon

wWRNTI0Ndey
SUMDTT = SUMDTT + DTTi

:' » [ ] . - J L] » - [ 4
VINUULLLISIROIATUUAININE T (day Jength) 'n-:uuammmﬂnmanﬂmé’aumawuq MINALNTT
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DEC = 0.4093 * SIN(0.0172 * (DOY - 82.2))
DLV = ((-S1 * SIN(DEC) + 0.1047)/(C1*COS(DEC))
DLV = AMAX1 (DLV, -0.87)

TWILEN = 7.639 * ACOS (DLV)

AMUINUNHANOWRE (sun declination: DEC) Tuuwdssiu Toauiindu vemal equinox hundnuniasineg
0.4093 = 23.45 84 uUsutlu radian Wmugouie 11180 uacrin 0.0172 Wwrindauvaanalnesusslaniy
winzduhe 2117365 S1 Ak sin vasyu latitude (U radian = SIN(LAT * 0.01745) unz C1 AeA1 cos
18933 latitude U radian =COS(LAT * 0.01745) unz 0.1047 1uAuANDTRE 6 891 uazulasly
i radian £in 7.639 Ae 24/ ] uaz ACOS(DLV) = ARCCOS(DLV) = qmzud'\amqmﬁmu"{uun:m\:

pfmdenluialu 1

y
) _ o

ALiNAILEDR LU U TunT AU RN sYeeS o TAur

DTTPI = 1526 g7uSINUAHN SCCAN9SS50.CUL wuny
fladuou GDD ideemnienlAuu
sous P1iu P2

Pl = 8500 f1INUWAN SCCANSS0.CUL

P9 = 200 + (10 * SDEPTH) ANns Y PHASELFOR

SDEPTH = RTDEP = RTDEP + (0.15 * DTTi) Aunndlu PHASELFOR

|
szaz 7: Aurlgn
a2 ] - -. J ] J L : - ] 1_ e
wuLSIne WA zzEEAEmINTTR 7.0 uasifusindiauls ISTAGE atmiuuuusnessustiulgn

INuANdANN?  (FILEX) ussinnssmsasudiandinueininlgndes  (SDEPTH)  Anndrduidu

(CUMDEP) w78l aanaunns
SDEPTH < CUMDEP

Il

- » ) -l
fee uuudaesliFn ISTAGE = 8.0 unswieunazmmsssuiusenluszuzdall

gz 8: JUNBN

[ J -_ -~ - J [] ] L]
ISTAGE = 8.0 LULSNABIRTIRABLA I TLAY (SWSD) vosduuRvisugewindnduunnnd

mmiwﬁ'\qnu'ia'bjtm::Lﬁmwaviﬂm'mmmm'lumrﬁ:dﬁuﬁfaﬁuﬂmmé’aﬂu‘m‘lﬂ unzmfoussdosdl
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i \ - - o~ o -l . ™
fruremdulasunilanuisfunelune 40 Ju Tadulszduiinesinsfinievamaudia

lanalnd-dn luan mesirsuunisimve nrzalnasiely

o a -l v W N A S
gz 9: Tundulndiuniivunsnuneslusawuliafu

. . - - o - - » &
ISTAGE = 9.0 uUIJ‘i'\ﬁﬂQn‘lu’)m')uﬂl"m'lml"luuud'lm\lﬁﬂﬂ‘i:ﬂﬂngl.uﬁﬂu’mu 4\1"1“'““&“31““

JUANAGEUUNNATAL (SUMDTT) e SUMDTT HAmAnndt P9 AtuaNme
SUMDTT > P9

[ ] [ ] 0 ’ J R 3 L ) L3
WUSIAeR AT B AT e iawwlinAu
RTDEP = RTDEP + (0.15 * DTTi)

i’ [ ] d
gzes 1: SUMuf 14 weiBiun

ISTAGE = 1.0
rusifeudushilust (@Rdw0) falirzususvinfugruugiinseuy DTTRT veusiazWufmuauntg

CUMDTT > DTTPI

XSTAGE = 2 * SUMDTT/P1

[ ] . v
TTHT 2: TTHTUANND URSITHATIRIAU
ISTAGE = 2.0 '
XSTAGE = 2 + SIND
UATATAMSASLI TNt AR wInAWuvite i
STKDM > 0.0

12z 3: luAguRundasns 70
ISTAGE = 3.0

XSTAGE = 3.0 + (2.0 * SUMDTT)/CUMDTT
prneLitin i luTaanndnYeuss 70 vitebi

LI > 0.70

ales o H
TEHUT 4: TCHSVNIWIUNUDFIRAN
ISTAGE = 4.0
ArAseLrivgUUiinz AN P4 Wil
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SUMDTT > P4
XSTAGE = (SUMDTT/CUMDTT) + 4.0

alan o ' ol
TEEY 5 TTHEVMNIIUIAIUNUDAIN

ISTAGE = 5.0

amansLitAtmeR lunninfauas 70 wie i

SUMDTT > P4
XSTAGE = 4.5 + (5.5 * SUMDTT) /CUMDTT

sTue 5.1: sTuzuvidenan (panice initiation)

ISTAGE = 5.0
w4 nesdou ThaiCane 1.0 AuntnAANIinTreenaenuasdousesnufiIntmanesoylosn

vwele  wiidesninanfidumuitdosiud U-Thong 2 uns K 84-200 iinimaseslurzwinaieu
nun UL - wiadnieu 2538 dntreenmenlusswituAsungAnauu uss §uatan 2538 uns 2539 AN-
AL Aduazdnliuntriuvuudnesfiou ThaiCane 1.0 aAunsnaianiminiresnaenyosdouiugdeit g
Trzmalny Tawereazunmnidllurzwinaiamanisrzuzii 5 uas 6 (mrai 86) Tauld source code
AMMST 87

TTu 5.2: srusiemsniun (panicle emergence)
ISTAGE = 5.0

- S af
wHs 6: wWHSINTYLANN
ISTAGE = 6.0
uuusaesdou ThaiCane 1.0 wyan A IR INTIvesboule ISTAGE = 6.0

nszuUNITNITINsiAUlATBINY (crop growth)

n natyitulreesite (crop growth) wieiha NRURULLUMISUAA (shape and size) vmninnedanm
(biomass) ¥eeRe unnAvuulnitifsduunzannild  unnuiudnesdey ThacCane 10
nrrumdd st imdrdesriummbhs mnfainningnusng 7 verdovoyuentsuieme
Ui mafasnsiusieWiod nnzewasduanafrsainsiuusinsfuluduing 9 veshuite
Tinruznaisomertusein
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TN 86: Source code SWFLANFALIL ThaiCane 1.0 Wanrran iTusenmentesdetiu
Urzinalng
C >> ISTAGE = 5.1 Panicle initiation <<
C to accommodate Thai’s cane flowering event... {Attachai J.)
c
IF (CROP .EQ. 'SC' .AND. TWILEN .GT. P20) THEN
c .AND. 8SIND .LE. 1.0) THEN
c RATEIN = 1.0/(100.0+P2* (TWILEN-P20))
C P20 = critical photoperiod, a cultivar specific coeff.
C P22 = thermal time for BVP after stabilized pop. stage was reachad
C P2 = glope of the curve b/w TWILEN and DAYL
[ o]
RATEIN = 1.0/ (P22+P2* (TWILEN-P20))
SIND = SIND + RATEIN
IF (SIND .LE. 1.0) THEN
RETURN
ELSE
pause
ISTAGE = 10
IPRINT = 0
STGDOY (istage) = YRDOY
ENDIF
c

MIFULA (light interception)
§uﬁuﬁ')um'ﬂ'.nu'l{ngﬂm Beers lunsfunnaBunmssuusteingignetuani b diens

' - ° - - - - ' -l
damemfusuluwinsfu utvuelirudutusesoafusuladenledidusinai (300 ppm)

Li = 1 - exp(-k LAI)

k A8 extinction coefficient 1asanns uasiisndlu 0.58 Wefeuwiudulailutennda 14 u uaz k ez
infh 0.85 iWedonstyRulailuunndn 14 W k Lﬂuﬁ’ndqm:wi'nﬁuﬁ'lué’auﬁqnﬂ'qunqun:#uﬂ'lu
betkoumlunisfu LAl Aa daiiuily (leaf area index) vninye s fusuiifamasiidiesuutic
yenihuag i Hun

1. innihasfansilinedubigniues

= Pmax (l-exp(-@ k(1-0.2) PAR/Pmax))
2 ﬁ'\uﬁwmﬁqmnm"lhm'luﬁqnﬁq A

= Pmax (l-exp(- & f/Pmax})
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@ = UrrandnmninuRuunfasuuss (quantum efficiency) A winfu 0.065
mol/mol
f = 0.2PAR(1-exp(-k. LAI, VLA,
PAR = photosynthesis active radiation = Uszutd 50% 104 total daily solar

radiation Nin X auwdes UNIDATA

NISNFEBNITRUATIEY (assimilate partitioning)

uuudnnesfies ThaiCane 1.0 wisnr8anzv (photosynthate) Ak luwsiazAuludis7us 1 vesnaden
Wur 0 lwuaeniuly &9 ussimne sucrose mmszus RLANTTIedey QUA 28) Al
fusunsu PARTIT.FOR mimmausnfaansiluiufSevtecnzzmalnemrdfunsAneuntu

- -
INORATINRDURINTINIZNNE

. — r .
JUn 28: inrmnrzerwnrrduared wminude) luuyuessder ThaiCane 1.0.
fasrusesdindnuwananan (Fraction of total biomass)
0.7, -
L ]
0.6+ « B

03; v BRI
- Rezpiration
. W&:‘_:_jj““‘
0.1 s -—--—--—--.Lnlhﬂ.
04 rooh(OI

0O 10 20 30 40 50 &0 70 90
Total dried biomass (Tonnes/ ha)

nszuuNIsNeTRres luAy (soil-crop water balance)

msfoun it sweniiuAuuss luReATluuudnesdion ThaiCane 1.0 Wuudhneniriil
nnausussvianeulay Dr. JT. Ritchie uianinenduliune  SaldvinnsAneuiesfuuuudises
wadrveniTluAuue: luitAnantomanmurdunvesiuFussifoysduRaunow amlsney

J L__J = 1] L
nmrifauuuudisnsaResani rrzuuIthite s ronuns et fngnn
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Ritchie THisusuwiAalifintrutfuduluszdusniseenidutuiuidrruvuniosnns
e : e o . ] : - 4 a
AnuAuURMIINMEn wrsaliedu wwuudiasdes ThaiCane 1.0 FldauainisaivusWiduAunvianag
¥ L3 x -_ [ v - LJ ) 0 1
Anenillana 156 dudu  AruAuluwissfuszWFunsd st wseiiismanniaan Ritchie Wiaue
n . 3 - vl r ¢
warRREIUN A IUANTWAWL W09 LRl iR ssmrnua ISl (plant extractable soil
4 P ¥ . rog
water) Teamnrourzuaninasldiann LL usz DUL vaefudvusiacdu (317 20) mndutesduduuungn
X ¥ v : Y,
uegiufnnnitly Uinnnaihealeni uasrzive msBihussgiudusn uaznimgallldvesrn
ol
A1
J J: - v all : - - : | -a
mManfaunlugAuduuuniegeinimamnduinisiuliasme Ae nsszvelunssusunis
v ¥ .
evaporation ua:n?:uqumiqnmﬂmﬂnﬁﬂ (root absorption) Lﬁmmmfzmuq«m {PET) Aaniine
Hnunnz Priestly and Taylor (1972) uaz Penman (1981) €autfunadnszivuss (AET) Auoulan’ds
o .
nsniaues Ritchie (1985)
| 4 1 -
Prnnaiinnga A uindaefissnnan ammavunukiueesnfis (oot length  density)

[ 4
a - J L ]
Hurunn ludunwasutsouid 1t

‘_— R _ 3 - e ] .
Jun 29: mseraaanadnvenur luAuainisnisees Richie

-

—= - .
L dFuauudfiange drain 140

[} [ L4 1 L 4 &
1 ABEIU ARATITUNUATYEBN

SA

DUL

LL

Ns18 > 75% tmiea > 40%
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al o - = - .
NSSUIUNITNAITNAIUNANIANLIY ThaiCane 1.0

wadasya9e18iulasiay (nitrogen dynamic)

wuusnspafisy ThaiCane 1.0 ﬂ'q'l.ajmmmimmwaﬁmmmq'lu’immuﬁLﬁmﬁmﬁumm?rutﬁﬂmmq
fov  wilssninoglulrnauiidounnlunniunesindes  AncdiduasAntunnitewdindy
Tusunsution (subroutine) Tudruiiulanasiely Taunarianderdnidelungn ICASA kazinddulu

Uszina

WainsyaIsIgWaanWasa (phosphorus dynamic)
suudinesdes ThaiCane 1.0 Galifinadmsuessowesneiaiifundesiunmasindubweten ancd-
Auazdrfunmnftowidinmniatlsunsutey (subroutine) Tuduiilulentasiety nuﬁ’qmqmmsﬁ'u

Fauminfindnftyssnirmenminanindon

g o o <l 3
YAYANUFNTTUTIADING
wudneseniifayaiugnndidlunmsnBuudeuruinasiufiionizauuanse simunnisses-

W $uhudesimunaudnladudneasniumnne nafline nismeususwiearsewnsluiu Seate-

’ 1 - e J x | 4
azunm B aeiimafugienssumundiinasfinsidewiuudalng a0 uazlzen (fun 1 w9

ﬂﬂd'\uﬂﬁud)




doun 2

e =l &/ 9 =
nsnueunlanaaslngldrayaniaiias

O LLUIAALASUANNIS (principles & concepts)
®96n15948 (research methodology)

® NSUANHITZIIUINDY IIUIAUDULNUY
£ &8 [ ] o/’ o’ L |
® NSUANWITEINDNDBI ININFNTTUYS

- o o v
@5 UUNISHANRRY TUAILATUUNAU



2 eﬂ [ ] d [
dqufi 2 nsvinnaundandeslneldtayanaiias

LUARAALLREUANNS (principles & concepts)

01125 2aulsEln waz 855018 AIUASLYT
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N p e A J - 5 b - -4
TATINTT wne. vnsdinsiivemunuasUssynilifimatulstisnsaume Ussnounsimiundinimia

wuﬁﬁuﬁﬂqné’aﬂamqmm::mu'lﬁﬁm'mq-nrh’aqmummﬂ"ﬁL"-naﬁa'lé’ Weldrzneunsszfiunauin
mwzé'ﬂﬂ'luv{ﬁﬁwnn'lqu mnTuTaﬁmmumnﬁﬂ'\mﬂs:qnmﬂﬂﬁuﬁ watirdoyarsozlinadnaninan
pdiun (RS) uszmafiAntsivuadnunisiiauumuinlandauanadion (GPS)  FaflumaTuisg-
‘mmumﬂ#ﬂunmnmnlumw‘fmﬁu'lﬁw‘{ﬂmwﬁmmqmm?ﬁ’q'luqnﬂqqﬁuuﬂ:amm
Fumsuumilunmiauinsussmeiianmiuuinuilgndessinfoyamaion  Tnokead
'm'lugnﬁmﬂq"lmnmﬂ'.’il‘ﬂ'\_vanaﬁa‘lﬁ FaumsnetapomgniiastuBainunis (position accuracy) WRZAIW-
gnfealudeRnuauiR (attribute accuracy) vosdioyenuigndes  Tauld38nnlszdiudaaugniies
Farvfnmamaadnenand uszihdinidessmisaiovealiuigiifuadesnnmiThiufizew
Wethaanzausielyl
f%umuﬁ'ﬁmtﬂum’iﬁ'mmunuﬁ-ﬁuﬁuqnéau’lﬁag'lupjswﬁagﬂLiaﬁuﬁtﬁ'amsﬁautﬂuﬁ'iﬁu
ruumiusyunEnaulaienmfnges ThaiSIs 1.0 (85t 3umziny uez Thomitoh, 2540) Awf
malrSunsndnvesdesluiuinunanglaelduuudrasininaiy@uiades ThaiCane 1.0 usinil
-m‘lﬂqnﬁﬂﬂﬂmﬁm'lm"luﬁqmwﬁﬂm-ﬁq_z‘l‘ﬁs‘wﬁ’m‘fmﬂﬁt%n‘zm’iéu Wy usuiRu wufaniwenas da

Telfvelirussrzuusisaumeniagiiangni (GIS)

tlatayganNIINATITIEN
'm'zl.ﬁumi'mwfw,mn'ﬁﬁnﬁqndq%u‘lﬂ‘inqﬁeu"lﬂnﬂ-agjumu::uuua:idr'i'unwﬁm%t:uuﬁ'uﬁnﬁaqn
(sensor) F=AUMIAsTauTo MAIUARLUEINAN WHALEITAgEne ] LuFaTan fiaurmouzsinaiu 1y
ML LANDSAT 5 1esssimpaniganiing finsdnfarsuniuiindiogs TM sunmifufinnuscidun
feysmeazfouliSmtnerfu  uazszuumnafiuy SPOT ﬂﬂgﬂt:mﬁdé‘qmaﬁmsﬁmﬁ’«:uuﬁuﬁnﬁnqn
'HRV mmmﬂuﬁnﬂﬂﬂ::’éﬂﬂﬁaqa‘lﬁmuiqmﬁu Dy rmuumadiondimaninensianiandalues
Tnarludnuusduiugifumnsenfing (sun-synchronous orbit) iesanadien Bussefindiduuvss
WA uasasTrastuumite- B uasnduNgRuAGRRUmTe I FEusinzan s i
iliayanrasouusauszazioansing FudlmilAinnamudnnzesinimmunsfou-uas
Be3IRneN 4 uufialand ',lunmﬁﬁﬁamﬂﬂi\"uuuﬂmﬂmﬁuﬂﬂqné’,ﬂu

: arenis wne. v'mmsﬂnmtﬁnﬁ'mm’iin'—mf'nuuuﬂ#uﬁ'ﬂq‘nﬁanﬂquﬁaqammmmmﬁuu
LANDSAT 5 25U TM 1uawasiBum (resolution) 25 LAT FidmiAnEareunquTeULIMIszI
27 X 27 mrnu.  swnnadeyananafiuntiia subscene geocode Yatleazmnurinawiten
H'l'aqaﬁa#ﬁﬁﬁu 1 Anuadiesdny ﬁaagaﬂﬂmmﬁmo‘n nmunuﬁqﬁﬂt:mn WAns 1:50,000
Mo TaudoynscgniAuifupluuuiioyaiBeiiay (digital format) apinluiu CCT mne
‘Btracks 3o 1] exabyte TUA 8 1.
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UANNITARTIERTAYANMNAINATITEN

fungumadinmsitoysnwananadiuienmbagudeyndiuiivesiuiilgnde Sammnd
mau i 1) nruflAnsgnAeshudinunisundoyn (image rectification) 2) mMalfunlpnuninwuss
fayanwanaisn (image enhancement) '3) nisn¥rnmuanveosdioys (color composite) 4) M2
mSAsuUNIAAWS (field checking) 5) neduuntuaziBusfoysnmanaifun (image classification)
usz 6) MmalrzdiuAtaoiugnidiasssenirsduundeys (classification accuracy assessment) MESzIBLN

R am me & -y
ﬂmummuumauu'lu Qﬁn’TWQﬂdqun 2

e LAY Y
N15L 2N [ARYANNAMN AT
madsntiadaysnmainmafisuitenisduunivuiinnignden vismrWlstaniaugu 7 €

A s npusuididieysniwanmadion Al

ANANUENNAWARUNAY (spectral characteristic)

Wlun tuau®v uamﬂﬂﬁz:Lé‘ﬂmiﬁduﬁ'\ﬂaqn'l?n:ﬁauwﬁ'émm'fguu:.iL-uEn'lﬂﬂwﬂﬂ?ﬁiiﬁ'ﬂqpﬁ‘ﬁﬂ‘u,l!':;m:
WlezTumiARusing 1 dausdiaymBeiaey (digital number) iusiazgaandu ARRwsacAtsiizzIL
nﬁ,ﬂuﬁnﬁag"ﬂﬁumnﬁmﬁu 1 72UL TM veamadin LANDSAT-5  iiudeysBludetandu via
22UU HRV Yo aifien SPOT tiuAdinteysWiusmtnniu duduy ausnndwnduunstond
AinmsiduunneuazBuaiainmigndeteananineli manusr uszmruslenimudy 4

FaufimenuzueaR (color) 2:AUR (tone) 111 (shadow) uszAMMANER (contrast)

AuANRYNIA N (spatial characteristic)

HumrusnBinuansnumrnusziduntumafiuidindeyauusiazqanm (pixel) Taeyilufasuniden
niATuauasBun (resolution) dngandayaanaAtNazuandlE U TTUL MSS uAzISLL TM
wpIVINEN LANDSAT 5 ﬁﬂmnmﬂ.agmmmﬂu 80 ‘i;in:: 25 Wrg AANAY  7ouL HRV. panchromatic
une multispectral HTumvasgan Wiy 10 usz 200 iy qmﬂuu‘ﬁmﬁﬂuﬁﬁﬁi'mﬁmnﬂf
$uunruazdueruiininigndessenanimAls manums uesns s Temiauu 1 doafnoni

Madu 1u; (size) 7479 (shape) JUULIL (pattern) unzAmenLaziBem (texture) valioys



a7 seulseln uas w1108 Sunzine 17

qmnuu‘ﬁmm"mmm (temporal characteristic)

dugumaifvsanafenwiscacilunirinaseulsnuasiuiuiindeysoaigudrmanfmennsianas.
Irerludnunusfuiuiiuanehondluusamile-1 dnwusdingivinliiienusniineduan ndn
AssintaemnuunuindAumszuzIIa It us maies LANDSAT 5 uas madien SPOT 99
Tnar (16 uaz 26 Ju mudndu 'mﬁ'\uun#u#mfdq‘né’auaanmnﬁuﬁﬁﬂi nnnent uazmsly
trlenFaudu 1 sriugnusnBindiutinsninetyiduiuesdes daslunndenteysfivuizes

fiqm

wdnnssEuuA e i wuasuudsRtauuAulan (GPS)
U sem e uniuuRLA e nuuU b FunmsRadadlel) aa. 1973 Aauntnimun
PrailsananIsuum iy Transit TatuIAMLAARATIANNTT NAVSTAR 18ansznssinan lunmviy
euiim (DoD) umrmguauasFulATOLYDY ANinIuuKLIILIN (JPO) ssuum T Rer A
sty luitisds fundu - " Global Positioning System e GPS (NeAUEATIMINS,
2533)

6Ps urruusmFisilEnwivg lunirivusiuninitiessnaléynanweima Sl
Armsanragasunso Wiud i Fetndbidrind o luezeznadori unsdunmOeesuu WG
etivie? Lifisindnd mamu::uuﬁﬁ’ﬁ#’l{aﬁusmuﬁé’nqﬁ‘ﬁﬂiﬁuﬂﬁuum‘umﬂv‘i’q‘l‘.ﬁn

Tumsfusafyorurswindifuscnguenifion GPS amafion GPS azUnnguwiesihetin
BevAmanseciann Bidranuslimvesituinlan aafiun GPS azsedoymuia$dunuiines
929nRU A8 L1 UAS L2 A uiidneda L1 asilsn 1575.42 Mhz use L2 fifn 1227.60 MHz mMafsimianes
mwﬂﬁ«:ﬂou'lﬁﬁ‘l-h'mmmuh’mwa‘ﬂ-ﬁwmn-1fuwi-umnﬁu‘luu-rm'\n'm-ﬂ"u'lata'tumﬂuﬂﬁ Ay
‘l\’t_um-nmﬁ'mmmwﬁq:qnﬂmnﬁu (modulate) penyAuaeIniaAn 1) P code ﬁ'lﬁmrﬁ":’m;hq
az1Bum uns 2) C/A code (Coarse IAcquisition)44mu'\mi’q"z'm'lﬁd'muﬂ:‘ddﬁ'lu'lﬂﬂ'g Pcode mRINes
nhﬁummtﬁuutnumﬁu Pseudo Random Noise P code WuniseuFusfiu 10.23 wnnsiinsde
Fuii (MBS ) un:%'mn 267 fu ‘uﬁm{ﬁtﬁwﬁqﬂﬂﬁlﬁmn C/A code Huniadulfundu 1.023 winned
g (MBS ) un:fi"w;n = 1/1,000 Fu# wil¥nsFasaAvenundd P code Ktyryind L1 ssUFuniwi
P code unz C/A code wRSARGYQUINS L2 \Funfuiawiz P code -ﬁ’aﬁ'tumﬂm L1 uAz L2 sUfuniu
etinsiaideaflunrzunfayannivifikandan 50 Dndeduri (BPS) dlfiamnrowirzuznng
(pseudorange) 'hjﬂ_'qmqxﬁuumaummﬂmmd’uﬁ'uﬁt:wi'\qﬁ'tumﬂmﬁm?mﬁ.lﬁuﬁ’mmqmmnmd
W Ges TumafFufsazWhitmsdeyannirissnealszum Ao tUrzumumlrzum
mwazBuagndioege (PPS) Jedyryrcures PPS illutila P code unzssWiuinsurivdounianimung
mIimniyaniin un:ﬂmmﬂ'usﬁnmwu::mnwh&u muuﬁaumuwm‘muﬂmmfpw?nmwm
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aalfLi3nas PPs Wunnieunsivimdussslemitesnnd ressdesdiszuunisinunmanlsesdod
Ane un:'bimmmﬁ'mmLﬂ?;mi'mﬁﬁmqm:Lﬁﬂﬂgnﬁmﬁmtﬁﬂuﬁumwmwu‘lﬁ' Urzuwiians Ae Uszim
ARszduA sz Buagndaaienndt FadlmAnnslundld C/a code Tnevialul nnidnasfiandn sps

srLumFBLAB Mt A uiRuEs anuLveaniusugauwan 4 Wur (Trimble Navi-
gation, 1992; Kennedy, 1996)

faurfiiReniluaana (space segment) tsznaudaunguanaiiun NAVSTAR finalnssiszsu
AMRALISTINANL 20,200 nay. avum 24 A29 wispeniThuunga ez Amas winzgalaetagTuszuLIERY-
fu urnzTzuIITAAMIINY 55 aarn Mduaudgns aafouuwsinzanslnasraulan 12 . sie uilseu
LATVRN 120 samndaiuusziu anadeuusazaaivi i ideysfifuotudwniauszioanfigndes
(879 cesium MiLURNT2LY atomic clock ialTzuLa1109 GPS RAnuati@uagniiasgs lusuiam
a=fin71457m hydrogen maser wnus e cesium Baazvinldirzuninanues GPS HAuaziBangnoiesgs
fadw)  Mufynueddingdhanisiani: ssosvineesmaifion (phasing) snszwLviklLfeEn
STV 40 Bar satinat mq|.'7'1ﬂummﬁquuszmuuﬁw:ﬂsﬁ’wmﬁwmmqLﬁﬂuﬁnmq
itauszudnaAes SeegniafirnsSusandae 40 aarn Teaafeuiaasainiicldl e

'dwmuqu (control segment) lsznaudiaaan ItAILANMAN MCS wilwonil  apliFuds
ﬁmmﬁmn”m#uﬁu (upload station) ANAN"H LLﬂ:ﬂmﬁTﬂN'd’mi"uﬁ'rum’lm (monitor station) ;-;I"G
nezausgilszmasuiganinimuantt Aaf Kwajalien, Diego Garcia, Ascension, Honolulu U7
FiwenA Falcon uaig Colorado winzaniilaraine Fudtyny s lineafudygrnmnafion
GPS wAszmId uAzAnITVENE R nsRmaAtRinetsasiBuninamiceauusuiauFgauing
(DMA) usinzantfiasianissumutioyanisfdnssuzuuy pseudorange (MNBil TTEINNTENINSA-
Syimfuenaie) fiayafuusiunaa lonosphere finuRanmenTA e AU I -
usLIBIusiazanIINT 15 uW wistanllasvineazdadiayahlfianniinounmsn MCS %aé’aagjﬁ
CSOS Tugmine nna Falcon  anntimupudminmisdszusuateysnisfrinanyn 4 aniilasaing
REUIAMATASIUASHTUIBNATIDIM IR ENLARZ A -'ﬁmﬂf‘a'wﬁ'?'{'la"m:gndanﬁ’u‘lﬂt‘famqLﬁﬂu‘tmmhu
YRENTRISINATLAL (upload station) wislauvianiiluseanniidariesfugifyyne S- Band
Tuyn 7 utlodatig %’ﬂqﬂrﬁ'\uuﬁwmm*nﬁauusia:mq'lul.wia:fn'im-rﬁua.iuﬂ'wh'lﬁmsﬁ'munﬁmuﬁaﬁ
FrmunidinTaniulUatnalilssAngnw

faugle (user segment) AngaugaAtasFudunueafisn GPS  Usznaudhugmatanie
gnufufyynd dquﬂs:maua{iagaua:umﬂmur;ummamun-‘ﬁqmu1m'l-h‘lﬁ1‘ﬁ;q'luﬂuuduﬁu NN
NTIR UAENNEINA -qmm?mi’uﬁ'mrmmﬂ:ﬁ'\mmﬁ'}umiﬂnu'li‘ﬁuuﬁng'\ut’hﬁq WGS 84 (World
Geodatic System.1984) neilanudnatennanirsealsnidluganidio dasinRimnunissriniannm

o X < d H o
waslifusirRfauumdngnatestiudu q Wi 46 szun sanisszuuiin UTM day
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ABn1giavunAIuMLIAIBATEN GPS

M MUARLLIT8ITTULAMITLN GPS. Awnmnutiseen Kidune st fil

nsrivunsiumisduysal (absolute positioning)

JumeFiasridadiuwtesfuliynyin GPS undarzyasiagn Lilinrdndsirumis wiogetuy sns
Fuftynyns widesFudtyoyin GPS. hwinuwmisdarsRanamasFufyrumuiimiafuustrnioufiang

mwusiunisdyrd dunisdtuniiewitRialurzuLunuRiaveddsn Wy rsuLRAe-
o Alqaquiindneyiigaguinatauasirsesian Tasuny z egluuurunuveuyestan unu x P
wehAuuguteInn unu y Fagnfiuunu x uazunu z unefadon single-point positioning A2tvein
Dumnliafudrygiusinnguaniftuuetwadonfmg Wedasmmauritidnvesyn 1 Werlawlidl

. o - . . o
mmwanuatiorusumniaty

nNsHuAS U UUIRNANE (relative positioning)

venenilindienautinet wusdumiseenidunimd wussuminding  (static) unznamiug
drumdsam] (kinematic) WmsrimuussiwniandntiiurdesFussgnansegiui 3tuldiledentrirn
fmwnziBuagndnsge Taufimaadresmsiaunsmsinuandtunisiiiinud iy dususuresss-
W dauntsiwmusdtuisam] (kinematic) ntesFusglunmziidifunieudt Tunsiinisdinun
frunia WA LTR (real ime) iuiFeRiiar s Ryuan nandtuniteamiiunuszgniliddunini
Ridesnwriniiauuunayms Auvmiianrisdathidifaur pseudorange Amszuzaneaifiuud
M husdurmdunnivituseddiniwausidaasufeind Wesnemiiduninndiunia
sesntesfunte widsufouidvufusniteswids 1«"\|.Mmﬁnﬁw‘mqduu&.qmdum?mﬁni’mmﬂ
l‘o‘lﬂnw'\m\i‘\{aqaﬁ'd’nﬂmuﬁumﬂwsﬁ'oa"\mmmﬁ1uu\iqmuﬂ’uﬁ FEnmaivusdtunialy
ﬁmu:ﬂﬂr:unﬂi‘lun'\nnn'\:wn}\ﬂu ua:mt'lﬂmﬁmuqummmgqﬁn'ldmuh«fﬂ LAt am )

dhuwisuuufnindi mqn;aﬁun'i'\m:fﬂnuwuﬁfiwww (differential correction)

| Wnridrmuuamiun GPS  WetaulumdnuunmaiinmigndevdDubesWitnsfaiaaon
e ez UndimlununzGuasel hAimside




» -l
doufl 2 msviununlgndeslnglddayamnaiia

q8n19998 (research methodology)

0125 9aulszln was assade IuAzLE
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. - : - L3 : . 4
N An192% Fudnbidunrmimunignasuaztuneunimunuilgnésusndey anwmenafun

J L -1 [ ) - -
LANDSAT 5 TM 1AM EAZIBUATEI§ANIN 25 WA INa N SMsiRunursuumiumpunisdindule

-y - - : [}
\WenmAndeu ThaisiS 1.0 iReUssiiusanameston A unuiimnn ugsely

nguseasn

d . x CREI
1. eWmuAin1suazfuneunitaugudeysidsnunvesiunlgndsusntieysanifun

J - J [ ] [ ‘ JJ r
2. WenAnuruRnnlgndesudminlezneuniifmnnifuiuguieysdwuidu 7 lunmienmd

t:ﬁ’unauRmé’au’luﬂuﬁumn‘lquhuﬁumﬂmm ThaiSIS 1.0

gUnsain1939

Co-l'nputer hardwares

1. wlnsnanRowes Sun workstation LX HvnioyAandn (RAM) 32 MB

2. tnsilfeTmrmaananoiiun (GPS) 47191 2 ga (Base Station and Rover Sets)

3. mHieynnmanmaFiEn LANDSAT-5 72U TM 120ndninetines Smimueuuniy was uas1zang
Swnegnes Swdagwernad Wiumnusymmosisindmineunnsnsmimaisouiesd dadudeys

d . oa =
fignuiiniiesud 3 WA 2537 unz Fuf 10l 2538

Computer softwares

1. Taunz ERDAS Wiumsinnnfliayamaifiun vurzuu UNIX desneniiamed Sun workstation

gunsnidu

4 o~ [ ] ! - - L}
1. wnginlszna 1:50,000 129 WENeU e Sauimyouuriu

ol - - o - - -t
2. wwunginlrzna 1:50,000 rz0NEWNBgVes SmTngwerna?

Enide
fumouumidunadneunzdwunnonsiBusteysmuiinnigndevunzms s len@au - foyaid

hadeyanmeinamaiiiun LANDSAT-5 TM tuinmuasi@unuesqann 25 umr Smnfdinnisasou
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- : & J -4 -
pawannadataniu mevinnisAnsndiayanmainanadienlusastasoaniuindeys Ae deyanw
[ 4
Faunnaaniuu 2537 uas feysniwiasusned 2538 Awiaseataninisunmndnsnuassauun
-~ J -l’ J J L [ o J ] [ -l -
fnsnzadulatssnunlgndesdesiunuinwiunneunsindilzenu (mwideuwnalnieu 2537)
uazdungmadgn (asdszinudeysnideusinau 2538) wisainnisdadinlsanaienFuuioy
P 4 '\-Jq J : 4 ] o : ]
AuRnliuazn gz Tumiduby 7 uaziRoniuRANWIAsILYE An szondnmiones awdateuuniu
s X o d
uAzTzaIENegNeY Singremnad mnewuTuilarzan 27 x 27 Ao, mdieyaiiineniadeya
-l d o 3 oA d . ° v
nnaWasieduunuilgndesvioadge winsga 43BN s uuniauuumun (supervised
' . } . . . x Jv ] :
classification) ua:uuu'luﬂ'mf]u (unsupervised classification) mﬂTuTﬂﬁﬁdwuwmnm'mlﬁum'mqn-
& ~a .
FoavasnunlgndesuiBenniana (attibute accuracy)
X e o d . 4 X
wmalulsdfayadetunantavitdemnmminnusynildfenunuaugnifessesiuitign
- 1 - ol . [] R 1 e : [ ]
SouluiBesnumia (position accuracy) Ae fruuNiVUARIWMMRRALWAWIaN Tnglddisauuas
. o X e 5 J cdn o
AMUUARWUMINNUABEN (training area) 1avfiayswuilgndesuaznirlfszlomidiugu 9 melu
1 4
szedisyavivans FaedBnirfadauuudiyml (absolute positioning) uazlrivunqanouRuTun T FU-
. - - o \ ., » ol X
ufrrmunsanasutsdiayanmeINAIUREN (image rectification) uwAZNIMWNURRWALIgNSanTy
A o - - - . . J J
sEAURTus FeAEN R TnuULRIIE (relative positioning) TNAMNITOAILANANGNABILEIUNUALAAY
x 4 1 - | : b . . .
wunnalgndes Wlegluinnildts £ 5 wime FedEnaslFuulifnmausing (differential correction)
- -t o - o -l . o o
INUYAUANG UM TTA GPS  fuiiviiarasnsuusuivms Taeldidu base station vaanzdnzasianms
° & o
Yununnunlgndes

& - ¢ ¥ <t

WUABUNITIATIWURUTRHRANINEN
madfiunndiinmsiayanmanamifisaieiusiiauinalgndes  Wunsdnndnense-
nnrasaundasunduud mdninfinesufdentuAuiinms s lem@aude 9 Tae leWIziRuANTg-
\nemRTing mrlgnuazAneuzAntsssfounisuARueiman i IndAui Auignivels
BN unziuTndne Dty nansAnsuesirnsitioyanmeinenafisussinasnmsuune-
aiBuntesmmgndaseenanimufAnu I

> - d oo IE :
funeunindtanmoifiaysnmanenaiisuieuuiinuininigndes awrrouLiseantdun

: - 1 :
dumau unsiinuaziduadare Ul

msun"hmwgnn’m‘lmiaﬁ"mmiwaw'a.yﬂ (image rectification)
mruflysinmnuamaeasuudwiunitesnmanaiion Asnszuaunntfudieyanmidiiaaugndied
AramudwniuisRuuARalan wneth madssinugainesganwlyindidseiumuidusie

- ] - -l
wnige Lﬁmmnﬁagﬂmwﬂi&h’mmqLﬁﬂum'lﬁammwum:wﬁamwmﬁaunuuumﬂu?:mummﬁu
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nnyanw  maufludsiumivintiumilasiavdnssuufiesunnsgwaing eldisn1rdebiga
#ifim (map coordinates) ‘l"muuu'fmquﬁds*:mﬂ Nm€u 1:50,000 ﬂoqnmuuuﬁwmt Lﬂummj'\u
Wwnre¥rgmamaunn (GCPs) tﬁ‘aanﬁJuﬁ‘lﬁv‘fuﬁ'luﬁﬂqamwnmﬁﬂuﬁnmuqnﬁmwwﬁwuvm'dnu
WANN"2 georeferencing (ThiABNIMinATRRMIE99A LT (x, y coordinates) TBILFAZRAILIAN
'lwh’aqamm*mmmﬁuuun:uuuﬁqﬁﬂs:mn umMdu 1:50,000 He3T Least Mean Square Re-
gression sAMzATIArndnlrzAng ﬁﬂnu!'uéﬁmﬂ:u'mmmﬁ'\rhtfuﬂt:iniﬂt:naumﬂi‘mamrh
RMS Error Inuaumsin@Tuillun (polynomial equation) A1 RMS Error tﬂumﬁﬂafmwgnﬁawmﬁaqn
Tudwinumia mevialnasl¥en RMS Error Anfoeianuasbifiutuinsuazienm (resolution) 18w

ineaied lunsilvesnawues LANDSAT 5 TM 14iR1 RMS Error Yiptinsa 25 sim?

MsUSUUGIRNINTBITBYRNINAI1UTIEN (image enhancement)

mnlfulpgunimsesieyanmenaiuaidnguszasiReUfunueudsvediaganmitionsasun
mMaduunluiuudasmumifiedszneunmdinnsiasneniomed  deyanmanaadiuidusitde-
yoduey Foildrszwing 0-255 Tuwinztrspduiaum Satiaandu mwﬁ'l.ﬁmnﬁm‘mmﬂ"\'ﬁahqﬁmﬂu
n'mmq-n"\ﬁﬁﬂua:tﬁﬂmm'ﬁﬂqamwmuri'umq{imgn'luuvia:«gmmw%qﬁﬂnfhd'\s:ﬁuim'\ (grey
level) TauLindrins=AuR i lE e Indyrusdieuussisnabaduniwasgelinmunso Wnaw-
mutoavinfien:  Seermifourenauvguanlszms gy Uﬁﬁ‘mwmmw1mn#ﬂoiﬂwﬁ'qnunﬁuuﬁ-
winni vemunwinsusardesdiaiufindieys (detector)  ABUFUMMALTANIT a3 Toe
ﬁﬂﬂm*\'\nﬁnmu:ri'lm'mﬂa:awmrhﬁﬁqaﬁ'qmwhLﬂuath-:‘ls uazTuoyuSnUsssefddiaan
wiunnumuiaveddoyaludmeuzla FEnnifinlpaunmasdisysnmanfisuiivaneds u nsld-
sunnfunssuazidulAalunisiinrindeyalidnauunnsisanniu (inear and non-linear contrast
stretching) NYMINTW ration band  NAMINNW principal component analysis NN vegetation
index vite ani‘uqmnﬂﬂﬂaqmwﬁagntmu'l'ﬁ'n'nﬂ?uﬁd-v{uﬂ (spatial fillering) 114 low-frequency
fitering W% high-frequency filtering s (Jensen, 1986)

nsas N INAuaNYaITaYR (color composite)

masbanmiuauvesfayanmenanafendudinnlfinlpnunwsesnwiesssnsed@nnly
maiarudhladnenusveseyanmamifisn aautaundiinsnmen-dn nasshanmiums
MidumsdaeiusadeynnmanafuusesdaentuiidesmsAneeinadtfuwidudn @ume Rides uas
v

- #idu) vetemutaendu  nndt ﬁ:tﬁnn'_lumwi\'ﬁ'Lﬁum'minmeﬂun:tﬁ'mﬁﬂgn‘lﬁmnndﬂ

. : d T¥d o X . . -
rvm-dnvesluwinztnaiu Weilweuugulunnilududieysieduumidedmnaidaune-
Rumefiall



124 daufl 2 3 EmAde

ﬁmmmrﬁnm'h'aqa#uﬁﬂqnﬁaﬂﬂmﬁ’qnmt:o‘u Fiduldiimmehanminuaulunaednwus
\Bu N RuANSTS (true color composite) NWRWANIS (false color composite) UAENIMRLALISALNS-
AEIn1ue3s (pseudocolor composite) 1o lduasgaanfiusing 1 ﬁ'mmmmﬁn'ﬁoqnﬂwmud'w 1
nnsnuiu %aﬁ'ﬂﬁéf‘ﬁ'ummmﬂnmummq'lumﬁﬂuun#uﬁ'ﬂqné’auaﬂnﬂm{uﬂmunmm:ﬁu 1
Winanunar usnanivinWididuluuameduunfiansmeensniuu®s Sisnnmolfistemilums-

ATINABLUNNINIARAW Vi imnfuuiiuuteyanwuaczanmeisiniiunslFetiniilsz@ngnm

NITARTIIADUNIANUIN (field checking)

mmnﬁﬂﬂun'mnmuﬁmwi'lLﬂuath«'jq'lum:ﬁnmﬁaqnLiq#uﬁ' (@A 30) e dinadiedoynsces-
Ina (RS) uazrsLUAMIRBLAMUARWILLRUEaTAN (GPS) Tr-Taminemede Weudosyaly
sunLuazien mmansummgndesesnisuLlan  uananiiginunsatlznaunmessuaTn-
qn(ﬁ'ﬂwmmmmn'l:rtﬁuam‘mﬁau'lu#uﬁﬂmn'lmu‘lﬁ Tnennzuacanifanuuusinasdeeiitinunt
validate U2 (Monteith, 1994)

nm::j"ﬁu'l.ﬁﬁﬁmmnqnaumnamuu'imm#uﬁ'ﬁ‘ﬁmn]qnﬁ'nuun:#u#nn’liﬂr:‘iu-uu'ﬁﬁu
UrzumBufiaadneziiiansuiBinimacfounuuss (spectral reflectance) InKIALILAZENRKANRAT
ﬁ'uri'm'ls*n:v‘feuni\'uunwm#uﬂﬂqné’aumiwa:uﬁun Imtminsfaiandmuesganrenaudetn
(checking area) TuRUANIINEAIN 1 e teailn GPS UAZNANTRRAYELMLIA IS ABLIMATRAN
fwusasludiayanwanaiiun Weshraduuimeting (raining site) 18usinziantm eilanmme-
asunesundudunmransumiugniesvestisysnmamifisnluniadfuudidsinumis  (image
rectification) SrmismilafasudssninmeaFuufidinunidFUfiRludmwine unzauguAagndes
#intirn transformation matrix

R 31 unm%unaumm'ﬁLﬁunui'maﬁuﬁ'ﬂqné’auhﬂ'li GPS (gruidesuurRauacndnns

1 - - 3
v8977uL GPS U a7 seulrzln wazermdy Sussiie Tuenaisaium)

NIsIIUNTIER:DuATRYRNINAIUNEN (image classification)

umuﬁqmﬁ'n-’nuun-qnmwmu'lutm‘nn'mmqLﬁﬂuaamﬂuﬂs:mmmm1'l'l'flﬁu (land use type) e
(hafinyamse umquitdu (and cover) Tiiawing 1 e Wndnnmastianudieyavndsmuiigniiuingu
Wihdoyndewinssesnmenaiiiue awnmuieenithdineduunnoss@undeyanmaniionl

Hhuaedinng Ae nrdruunuuumougy uasmssuunuuubinaunu

MIIUUNULUAILAN (supervised classification) Mifiayaanninauy uu? nwcneneInavide
[ ] ] ] [ ] 3 - -\' ’ :
Foyntu ﬂnﬂumwmun:qmﬁnmu:ﬂm#uﬁ wduou slunirinuanrinafisesganluiundy-
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31]17'1' 30: nfnuﬁ’uﬁ’uﬁ'ﬂmm?mmﬂﬂﬂumnau'mﬁ'uqmi’mgﬂLiaﬁuﬁ (Monteith, 1994)
- Regional
Iinterpretation
|
Crop - Local Gch(.)cuand - Local Rsemo.te
model validation Truth Interpretation ensing
I Regional

Validation

Bt (training area) Ieeninnnafratudiayaniracvinuuaa (signature file) mqﬁuﬁﬂqné‘amm:ﬁuﬁms—
WislunmFaudu 1 huiawnsiunnmnlgnitelitu 1 FhsPraiuRuTgndes SldanUsasdiiams.-
ulitoyn duriudnenizmrasfoutasoRuRMANTL ViRt i miunriuunnaszdun
fayanmsnmifiiiszanadaeisuuununn Anisasdisunasasieysluusiazaaniw (pixel) 184
fayanmanamafisnazgnAtusnlaaiddioyaua training area (usuuuy uszdieysruamn q pixel

ssgnemdudneAEnmadidnaniiudioysinnagludnenisious visemsldnamualsznnla (U7 32)

mesuunuulsinquRy (unsupervised classification) lTiudnnassnuunsnizazfisuussnesimguiu
VAN (spectral classes) InulildAdiayasanting (training data) Tunstvuayssimesants WGy (gﬂﬁ
2)  duRelddnwniznissunguee WeyafinAnnrasteurenduusiindiduaiuliog lugadani
wazanuinnBuuifeivielinuaany  (identify) Andiayafigndnlietlunguidntumudeys
F11 7 Ailteg 1ty doyanAsu wiuRkaznMENEYN 18707 uasdoyanmeanaitaiinsduun ¥y
inuvinmsg L defield (Lilesand and Kieffer, 1994a) 'lum-mﬁﬁﬁmﬁ"munuuuﬁ.ﬁﬂndﬂ NIANGN
(clustering) SnJuwil uflunnsdmngune rqm'fagﬂri'mwa:ﬁﬂun?\"uun nedngiideantAnuniiaeia-
M3 fin 1) isodata clustering Uz 2) RGB clustering AnusRSuisnitnsdangudaysuuuundmiu
mﬁwuunﬁuﬁﬂqné’aﬂw e R

nsdanguAnumilouii (isodata clustering) Wumaianwmsieyafinnsinmziadane
‘ﬁm‘lmﬁuo‘%urri%umﬂun'mﬁ'\uunﬁagﬂﬁ~11“1"umﬁunwﬁqmmm-mﬁﬁ 14" spectral distance e
wlunmitwuanguusdioysusiazge TnﬂGumnfhmﬁiuﬂmnduﬁaga‘/"w:u'lﬁ uAZATUINITAUN TN

AvaRvrsangudioynsing 7 meniu wWatusduseRsesangudeysluiigaueanin (ERDAS, 1994a)
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e 1 3 . ~ . ¥
a3 '!!umﬂun'wmuumummﬁuﬁu.qné’au‘[ma'l-ﬂ GPS
Satellite Image D Ccvmpin
tell | ata GPS Base station ~ ., —GPS Rover

~receiver o
: Receiver

Image Processing

G1S Base [T i GIS Rover
file (‘,:.:fe)' - i) tile (. 8sf)

Sugarcane
Planted
area map

Diffrentia
correction

GIS Sugarcane
file (.cor

Signature F
" file

GIS Sugarcan:
file (.gen) ¢

Sugarcane
Planted
area map

o \ GIS
Sugarcane
Coverage

Accuracy
assessment

nasuszidiv Fi"iﬂ'naglgn a9 (classification accuracy assessment)
AsussiliuAimsgnAsstesmsdiuunAndeyanimanafitTuuAuRuA linUANN TS uuN
dhafsnsnitfinudiAguazditiunn auzselFiduninissdunnugndessesiinig Wun emor
matrix WA KHAT statistic (Congalton, 1991; Carstensen, 1987; uaz Foody, 1992) 3snnrurniuming
wamed g (pixel) Arvuaiiunslivausiinlasliavilmwanwns§FAuRin mssouly
AU (reference oata) n"x-sahamﬂqtmﬂﬁ"q'lﬂﬁwum'lﬁumﬁ?q (columns) uamaéﬁuquq,mﬁﬁmr‘:ﬁun'wﬁ
Tisnaun uazluuuuey (row) uansdaugaildiannisulanm lunsdininlsnduinwgndes
gannaz Wmnaidduugaluuumzus aprssmaadud unueen usnaniinratumra eror
matrix S iAuAstnugndindld 3 FRe Aelintvua (producer accuracy) dnisdy (user
accuracy) WziiTIN (overall accuracy)

fotinwus (producer accuracy) r'nmmmuumss'qLﬂud’mﬁq_ur:m’uimquqmﬁwunﬁ'maﬁu
mfl'lﬁ'iuﬂr:mné’u’lunmm‘i«mwﬁ'mum'lunmuunziwmuwﬁwmﬁﬂwaaqndumwn’u 1 fimn
aq'luanmn'\r'lﬁ"ﬁuﬂs:mw&u 7 #atsds (user accuracy) A NuWILBLITuRARIUTIWIN
iwmuﬁnﬁ1mﬁmraﬁum:’tﬁv’}ﬁuu1:mwt§’u'tunn'\m"r-tmwﬁﬁm'lunmuua:i'lmunwo-:1Mn'm

starzinidu 1 fieneglusrivusseianmsinitznngu q #oinu (overall accuracy) ATuanumn
L ]
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R
v - 3 o - . . .
I 32: fumsunirduuniumigndaudaeiTuuumraunu (supervised classification) unz3d
uusinuAN (unsupervised classification)
HULAIUAN upu'hinuny
FuAN N TR
LANDSAT - TM LANDSAT - TM
{Raw data / band 1-7 {Raw data / band 1-7)
v )
msfuuianagnAauiarun 3 mslfuuianagnisulaiiumi ¢
{Geometric Correction) (Geometric Correction)
v
i’uﬂsannuj:'miau'numw malfudgaguamesasayunnn
l{ " "’J" .e E A ) _‘[ r {Image Enhancement)
) !
- y . } - Hieg Linear mrsfammilusu ] Histogram
near msmsanInRuay istogram
- Stretching {Color combination)
{Col mbination) Eqalization
Stl’etching olor Co nation Eqa“uﬂon *
+
Training area - T un - — \d
z Msi999 MIVUUANRATBAR |+ muien (Masking)
Signature file R (Clustering / ISOD:\TA) n-:"'-' ymawE
{Field work data) "'!!‘"1 ; — I Y
g | | TTRNRNTRYS
NMs9MUNSIARtIBNATB YA (Fleld work (Recoding)
(Supervised classification) data l I
) usulansas “:::ﬂ:r::::
- a o |— (Sugarcane mﬂl%'us"m‘l.ﬂiufuﬁ — cogenge)
msdfuiagmianun coverage) (Spatial Enhancement)
(Spatial Enhancement)

RUMZUE Y HLDIR I P UT UA AR AU TE NI NHATINTDIA TN RN A TMUAR FANTLANINS TIUATHATINTNINA

»

Muumlumi9a (Congalton, 1991)  KHAT anunsnAuIndlAaeIfnusAn KHAT 190 kRS KHAT Lawne
I;d'- d' .3 - :

trzimins14%WAu Congalton (1991) IAiauasunisildlunsAuwans KHAT fail

Ni.x,,—f(x,+‘x+i)

K -
N -Z(x,+"'x+i)

Ted T $uuuealumama matix
Xi Suoutonsfiinluunifii anu
Xi+ uns X+ Smaurniiun i uszraud | anidu
N Swunuvedoyaiiaiouun
|
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[ : J a : - - »
M T wunwunlgndeududeyanimainainfisn nadidnenszonsdnadmes Swdnuewuriu ALY

FnrAnmuacnindttoyn AnlEnsukaluiinsise dufeysnwideungafniuy 2537 (nwil 7
usz 8) unzdieanmideumnen 2538 uaz BN uuNuLLAILAN wazuLubinounn  WuRIzNe
et maaTiiaNI M ANERMALUISMHSUNATITY (NINA 9 UAZ 10) ANHIUZARLURILEIRLA
insmnenmdn War 412 Seu $nine Ua ussiufinlzuda usnentideifnenicaduussuestonem

- - 1 [ 4 : J - i -4 - -
Bu 1w 1LY Authugn (gaAUie) wazsauuziiae Ansuzmslinundendainiifansusunauiy

o
1pIAARuLAINE WS

HANIFANE

msduunfuilgniesannaiiadioyarzuzinadatiiuuununy (supervised classification) uAzuLIL-
LimuAs (unsupervised classification) Tuuiizznaimes Fmdmuenuuniu 17 87) wudnas-
i'\uunu.uumuquﬂ::u‘.'lu%uﬁ\_lgnﬁaﬂ'lﬁu'mn'hv{uﬂﬂqné’ﬂm‘n saninnrdruunuumaunldein-
gudnatnetuaznrasieuussasunlUgndendusiaiilunsduun amsAnemuraen-
qnq:.rﬁ'oati'nﬁuﬁﬁwﬁmn.'i'ﬁawmm'h'aqanw'l'lﬁuﬁﬁwd?:umﬂu 1 't.us:fm&'mmnuaq‘luri'\qn-
fuietieuinlgndes  uensniinuinsunsAnnithaduuiniann Wi 455,625 19)
nManqagusaetined LN uunuuuATLANeIsszdebiailen 4 Urzumussinuucms s
a'mﬂumumqﬁﬂﬁtﬁmtnuéﬁiﬂwmmmm:ﬁauumﬁ'q'lum:mmm‘lﬁ’
dmiunr$ruunuunlipauganiu (¢ 11 uas 12) d::Lﬁuﬁuﬁﬂqnéaﬂlﬁﬂﬂndﬂﬁuﬁﬂqné’eu
a1 s niEnsduunuuybinuRaiisunmirnadivedeyeyn 7 9anm wiingudioynesnlk
muluntwies wissTiywiidndty Ae 'Lunsm’:‘ﬁ'ﬁﬁqw.ﬁmmsmﬁuﬁﬁﬁmﬁau daynnwiAeunne’-
Mt 2537) AuRwunAuieszlgnlni (ﬁaqﬂmmﬁau;uqnamuu 2537) uszinuAASeutmmdn

o - '
(Feyanidouunneu 2538) I iisssndnnuzAnsazfouund

J L. d ‘ J = -t - »
AN 87 uamﬂ‘muunwu'nﬂqnﬁawm?m’nmwm SIMIMTBULNY

v"v‘uv"ﬁn?ﬂqné’au (1%

foyan ey NIRIUUNKLILATLIAN nsdwunuuu iR
LANDSAT-5 TM (supervised classification) (unsupervised ciassification)
Tuindeyaule

3w, 2537 65,662.5 40,101.8

10 Wi, 2538 72,192.5 80,199.3




130 soull 2 nsdAnwrsenadned Sawdasevuriu unsrzrgned Smingnenuyt

X d & . Xd.
venunimanid doulugssraneylwiuiidtaen (bare soil) duuhaueunindeuy  ausnnTudays-
ol & dw Tow, . =l t
ufs unsfim¥braunawun ﬁnﬁ’q'l.ua'1mmt:u‘lm'ni\mﬂtnmmtﬁ'\Kam‘:’uuiuuﬂim:‘lfﬂqnﬁﬂﬁnh

nsdszifiuAtAugnAes sEesnatines

nndrziiudraagndeseimsinnsifeyenaiisuszansdunedmes wudnilsmaugnieseylu
sxfuin&iAuaiuann (e 89) pidatiranugndioasanuns A Kappa statistics 1autekanesiang-
uanwarafioniinireglutacfouas 73-79 uaz 69-75 sty FadusinfhdmelananmmiTly
Urzynildonsiellld Tauiewizmsduundoyanwideunineg 2538 #aeiintsuinibinaumy uen-
4nnﬁmﬁuﬁqunﬂaqnwm"fﬁ'm:ﬁ’md'\qﬁqﬂﬁ'\qqﬁqn otilafiau A7 Kappa statistics va LA
fovdalinmrduunuuubinunuuestoymisnestsilriindifoeiu St lufdmondnei nns-
WleyanmiReungriniun 2537 uasyinmsuunnunziGusuuubinounu (unsupervised classifi-

. . -l =l
cation) Az AN s uUNAgndnauInge

o o g w e
nsdrgsnunlanaanlureuirnssaudun

TuiuAszFuAun nm:cj’iiu'hm'\tﬁum:ﬁ'mq#'mﬁﬂgné’nuﬁwmnﬁn NV QLY BT T TR
uuAudslan (GPS) unsuARualuwyieu sunedmes fwimveuurin lurzwinadeunntia-
nun i 2538 udssnAlAvinsulan i RuiesiuRigna 1 Weilumafulieysnamuny
UrzneunsAneiinsiuauiiugndeusinnmtiseaiion  sakaduninfudeyadoeluntsdame
Amdnumiss s et annignden (raning area) lumsahrediayarinnarasieuuns (signature
file) vesnuigndey ussAufmsfurliniauty 9 delflumuunnuss@unuuunoun
(supervised classification) mraasuiisn11ld GPS 'lum:d'mwaunmua::#uﬁﬂqné’aumu'lu#uﬁdu—
Fapting 1 Aun wewfuudvutuilgndeusiaiuiuigndesidannirduuntuazuadeteys-
nwa ooy funeunsaniiviulaeld GPs Wuan3lupi 31
n'nﬁ'mqv{uﬂanéaunm’lwauwmﬁuﬂﬁ'\unf{uﬁ'wtjw WHAEn1nsudrmsveuin uasKein
rouvn 7 wsedimslauindesile GPs  nsfedndndudiesidrmnugniodign dwkuneinuon
Fumds unsHuTzesugndemn 7 e JHATRIauLLLARIm NG Taumaifien GPS axvin
mrﬁ'!mmrhmmumnahn:wi'mm#ﬁﬁmﬁu.u'uaum\": (base station) MLIYATAARIAMANIATRAALN
(roven) uazvnrLfudh (epFuuiuuiugeiten) Wi ugnieanniigs (nulufall 5 wes)
mnj'{‘]ﬂﬁmuﬁd’mﬁ'munﬁ \Fun4 differential comection (Trimble Navigation; 1992) FraAuriafirman
wpmAnguaifiun GPS fufl 1 vesnnuauimnshaonindiAes flu base station WnnIjie-
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e 89: Filramigndies uas Kappa statictics Alkann1sduundoyanmanaiituunesis-

" »
nsresdieyRIINaILFtiIneItay T2 UNes Sandnueuuriu

patiaaugndias Kappa statistics
Producer User gtV fou 27
AILIAY WY, 37 75.7 63.6 73.8 57.5 68.8
binunu nu. 37 71.9 85.2 78.9 83.1 74.6
ATUAM .. 38 75.0 61.2 75.0 54.1 70.1
Linqumn wiu. 38 78.3 85.2 78.9 82.6 74.9

- o . e X -
1 Toystuignervanfuniundnm Woniunahadulndlioysiuiilgndessienttluvenien
. . X 4
s unsgneuanditiudieysdnusAtnisasfieuuns (signature file) vasunlgndes iweldlunng

» - - -
NUUNUAZIBEMAULLIL supervised classification andat (m1719N 90)

: J [ ] ] d =' w - ]
T 90: wWisuiisununnMalgneslusiualuuvieu drneuwes Sawdaveuuriu anme

wanmntmaiiun

i irin
Fine Auilgndes Auihlgne

(1) ()
MILUAMWULILIAILIAN NS eI, 2537 4,388 3,900
maudanmuuulinoununwiReu wa. 2537 4,278 4,813
MIKLANINKLILIRILAN NWAOU W18 2538 6,298 11,400
mMalanmuuubirouguawiAeu w.y 2538 3,638 8,356
named1elan GPS 1,344 1.244
2,842 2,842

NIIRBLONINEAINS LWUNIARWAN
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0195 9auilseln  assade AumzLag
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U491 wemmndid uae lefana luasasas
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L d : J L 1 - [
N9 uuniunlgndesdoedeyanimananaiieuszandinegnes Swmipgwema@ HAanasdnmn
uaznraudtdeymdwdeaiussawdnaumes Savdmuauuriu udeysniGeungalnieu 2537

(i 13) uazfieyanmAsusiEnty 2538 (WA 14)

NAN1SANEN

¥ L J -' J - L J ‘ J )

vwuimstuuniunlgndessininaiinfeyarsuinadaeiiuuumiuny (nmi 15-18) Tuufszaneg-
1] [ J o -’ J

vy Sadngnesnuy? vaudiayausissifauiinalndiAusiu (M9 91) wantruuniuilgndenlneld

- o ' -\' al
foynAaungadnieu 2537 dnnndtunugndeadayadeuwnsen 2538

J a : 4 ] -~ - -l
A1 91 HANT7I I.lUﬂWU‘VIqunaﬂﬂ'!lﬂsl?:Q'Nﬂﬂﬂd INIAANTITUYT

funnnlgnden (19)

tuinfayn e NISIUUNUULATUAN nrduunuuybinunu
3 .1, 2537 129,125.0 121,528.7
10 .8, 2538 75,892.5 81,641.2

nsUszfiuAangnaad sE9ENagNas

wuiniiinaaagnieceglussduideudugeuasislndifustu M1 902) rvdaiisneglutisfoun:
82-87 mqﬁ’qamﬁ'ﬁ'mﬁ'\uunﬁaqammﬁuu unziiFn Kappa statistics atjlutasfouns 77-84 Fedmu
Anugniiesiussiufine i tssduseutned  endumsduunteysanifieusesfeumsneu 2538
FaeAtnsuuumuniiseuteamrdoudntes  atnlsiou wensnSouieLsdtionizig
dntmuAn Kappa statistics 183mnlszidiudtnaugnsies ﬁlﬁtﬁudﬂuﬁuﬁ#ﬁﬂmsﬁnm'ﬁmt’lﬂagn
MWABUNGARNILU 2537 UASHINIISUUNTIWATIBEMULILAILAN (supervised classification) Tiuans-
suunfigndesnnitnsiddeyssnmaitenludeusneu 2538 uaz|AFN S UUNLLIL BRI

(unsupervised classification)

4 1 - ) _J
AN 92: Auiinaugndies ues Kappa statictics 22213gnas Saingwrrn?
fatinaugndiag Kappa Statistics
| Producer User 3% foe U
ALIMN W, 37 90.0 85.7 87.1 81.3 84.0
hjnququ Wy, 37 92.9 82.8 84.3 77.8 81.0
PILAN LY. 38 87.8 85.7 82.0 82.9 77.7

mﬂ'n.lﬂ&l w.g. 38 82.2 80.4 83.5 76.2 801




134 doudl 2 nadiAnnsznahwes Sininseuuriy URZTETHENS: WwinanITLT

agluagiansninanisdnen

Trz7ann7 ygne Wimetulagirrsumasnnlzumldun metiadoynssezing (RS) szuummmume
manilnand (GIS) uatuuudnaImasiyFulrresdes evimnuasiEnnlrsdiunssinuedes
Widetingniosuanindefisnniigs  meliladaseumassatrumiBumeiuladfsuminnis
E O P mslfimahulaffayndemdi Waumniauasnsuunnssdes Aeviund
"nmﬁ:uﬂm*zﬂt;mé’a‘ﬂﬁ’oﬂ‘h’ﬂghquﬁnmo1ﬁﬂu'lm"'lﬁn1:4'1uunnm::ﬁmuuu'liﬁ'nvm:ﬁnmm::ﬁ'm.a
usrmn IV lURLRR0E (training area) (hundAnlun s97uun (supervised classification) A
Annimaiafussnintedisganmafunsnsiatiiva RunEetng uaztandpdruunmiutoyn-
meFusslomTu@ A uss M wundeisuusbincual  (unsupervised classification) LRe-

WisuneAinsuasuan LN

v |
NFNUSTIIBNNDUINDS AIUIAVBUUNY
uan1rduundaedtuuumuaudsilduafomin  daenudineduunudafilidmastouuases
WanTeeu (spectral reflectance) LNTHA LTUANLZIVAY ﬁu;ﬂuafjﬁ'ummm;ﬁﬁuunwm#u?immgn
foy Amfunmssuunnuasifostoys Taanidinnaninneatiddrimriudeyanmauy vieunn-
hinounu AnTwaziBuansninlszdiustnrwgndies Wusiunaz InkiAgannnin
ﬂtumﬁé'\ﬁtuﬁnﬂ?:mmﬁﬂumﬁﬂuuhﬁuﬁﬂqnﬁaﬁ Aednunirmmiutoursauianignii
mwidn wazilgniisliumpuBowinlunuinisduundae3Bding s Keig et al (1991) Wneesld
ffasinannmarifiuu LANDSAT TM unz SPOT fiimuinmuaziunga 41uuni7:u-7§ﬂqn€ian'lum:mn-
poamndnunzidontuadniu Gis uszzmuunsdamgdioyaninlanden PROSPER Sadalitinmitu
Py Ao awudouresdensfiinuasBumdnifulyl wazneiigmadiaumereulunifinmnod
Anunw vedfAumnTBNMasieuuasueSesuacfiniu 1 skl
anmnlszdiuAinugndiestssmsdtuunrmeazidea in1rdruunuuybinumandiudn
Ardatinnugndasieniusuacat  KHAT gsnimannuanmuuumunvedioyserifuudou-
wARNIE 2537 uatdounmney 2588 ssaniianuuanstsiuludunaianslszniidluntg:
SuunuaziBuaeinisnd®B FEneduunuununuiinsuinszumnusziBues signature file
#Wan vaining area v MNIIINEMINTIILAzAn N WRAUWIATIIMAINMRsU Tume
UfREImsisanmofiaz@andmunasasnmnisifsuusinzlrzum Widdnmedieuuns (spectral
reflectance) TesRanTINTu 1 huennm (unique) annfiga AalilWlanwusn s ifiAuy 9 ums
un viiedusitentign eusn signature file Amnymaiigavinfentuld wilumamnagdlusds 1
ronanduhKduiufisinasieuusmesfiantnidy 4 'lm’:uﬁ'ﬁn%ﬂuru#@mﬂ:u%mﬁw
qn training area ATBUAGD Azimzy viseiiAnIn&Auafus training area THRonT¥dwiumdd
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FAuwsinztlrsum 41Uty training area uaznaidndnsnusAsntmamnnessuasn s lunFau
anmnsususzandeysdu 7 teiuRd e md AetwBsd AN FeestiiFdeunn
#u#ﬁmm'lqumnii'uwi'\'ln ATMEINALAN NI training area 1RaN1a¥ signature file ez
fenntumudidu dmfumsduunnossduaunbiscugy TuafiBbidnm@en training area
en18¥a signature file vaswsinzUrsLwNT TR prsutiauszduunUszumnar iRAudaeABuL-
Linruauiidrinndnveddeysiidurinisasouussuesdnenzms s TenMauwsiasyrzunmiuia-
Austureslszumdeys uscteyanmasunnidedoya@siuiity 1 whdiurytlavenisd
UrsTondiau  SesnanmuticWasiduaBwinfrndeynscsduunld msduundaedBifnmusANTg-
n:ﬁﬁuunwmmﬂ'h’d7:Tu'nﬁﬁﬁu‘iatﬂuﬁ'faﬁ'mum%qu'ﬁaqmm IneF1dnrzNsasiauuang
ﬁqnmuoin:a!hea:qnm.imﬂnLﬂu%u 1 Lﬂuﬂszmmm':'iagaﬁe"ﬂuun'lﬁatiwi'mﬁu Snviedanransniin
muensdiadoyafifi-inmzilidesnizeansnniséruunld

ptilsfimm mmgndiestanianesit Ssuierdestfunueiudivinissauun dmunudues-
mussdayaiidesnisdiuun uszanambenlunmafiueesiinmed ndfe vnifuiinin-
N Smudnlsuuazaututeuniddayadien diimmzviaumiiiudieys training area 1Hatinaac-
Buadtou nrduunuuumuauszWAmugniesssdisyafignéiuunliing Turnuzivnuiui
malug Ginmsilinanmiiec&1m9uazut training area Wﬂdﬂqnmunquﬁ'ﬁ\qnﬁuﬂ N174UuN-
suulinumitesansanuaz A Augndeslunsduunneaziduadeyaldinin  unzidessn
#uﬁunrrﬁﬁnmﬁﬁwm#uﬁ#lum ﬁwmnuﬁﬁ'\mdwﬁ ArMgNAiBITeInItunuuBinuAgs

-l s .
WirinhFndnisdwunuuununy

NFUTTINEUNAGNDY FINIAFNTTULT

uamn'ﬂuun#uﬁ'ﬂqnﬁawmtzowé'\maq‘wm Favimgwrraud Wiuantsduundaedsuuumunu uas
wuubinueiBusreuineg iasaniuimsmnsmlursasdipluuuasausedlediidaeu il
fht\'nmu::mm:ﬁauuawmﬁagﬂﬁnqmi'u'ﬁeuﬁﬂun':i'wh'ﬁﬂu.nﬂm?:'mé'\mm"a"‘mm
mnlszdiudiinnugndiessesnirsiuunosciiion 1s3rzandnegnes Smingursaad wuda
frmugniesiireulingunseglurdilndi@ustann  Asilndeiinueglutndeun: 82-87 seats
Binlanmanadien lusmusitin KHAT Ao Alirneglutadesss 77-84 Sadlusinmo-
indeslursduitroutd Siunmulanmanafiesesfeusney 2538 FntFnTruLLAUAIABU-
Frammmdeudndes  etslrfianusinuaninBrufurdtionsiuidonsnusi Kappa statis-
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e 93: fouFuuftud hardware software uss N1stineuT TeIATEIMENAIMETuLL
PC URZ SUN

™ PC SUN workstation
Hardware:

® operating system MS-DOS Solaris 2.3

® hard disk space 10 MB 250 MB

® swap space 90 MB

at least 8 MB 32 MB (64 MB when using a 24-

® memory on main board

® window manager
Software:

o 3o

® A1

® r=&ntnw

Windows 3.1 and 95

IDRISI 1.0 for Windows

80,000 un

AR auazmaionlumnlfud
ITURDRNATIN A IR D
nruazigunlunirsruunnw

drelussAUNIFSIUBNLIUNAT

Hqunnd swlszunniuscszes
e lunsineusnisundinaies

SUN

bit display)
Open Windows 3.2

ERDAS 8.2

1,200,000 uw

A K awasmaienTunnlf
AUNANNGT  IMNAZR AR
n1rruszifealun1ssuunnaw
tuluszAuN1TS Juung 0 aQ 9
N

Wqunsnd swdszunnuuasssus
e lunsEineumnndtmie
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d e o & o 4, -
Hhuewizzznadinetine Aflvuodud sub-ullscene vaamHayaneadien Favinduruie 1 22909

o - - i o o
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Tuindayaile we. 2537

102 46 1a3 6o
16 45 : 18 45
16 30 ; - 3 16 20
107 1 @ 103 00
Shwut number 5542 1)

Sheet name : Amphae Nam Phang Scale
Kilomsmers
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®

Shiwant ssurvbr - 6642 B
Sheet name  : Armphas Nam Phong
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d
(unsupervised classification) iayyn LANDSAT/TM tTuindioynulie w.u. 2537

Shust numbier: 5542 11

Eheet name : Amphoe Nam Phoryg Cless_Nomnes Class_Names
o | Paddy tield [ TreesEforest

@ [ ] Sugarcale [} Urban@&constuet.

Scale @ StwrbaFC Il SwampEmargh
) 0 Kdomatars B GCossuva B Wotor source

= Plantation®&orchard
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- l.... .-‘ *.;." . .'31 iz - 'Y
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s

1R A9
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Sheet name Amphos Nam Phord)

@
Class_Mames
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(unsupervised classification) 83y LANDSAT/TM 1ufindeyaule u..u. 2538

18 AN
102 4%
Shiswl numbar : 5542 1]
Sheet name  : Amphae Nam Phord

®

Scale

18 70
103 00
Class_Names Class_Names
Paddy field @l Trees&forest
Bl Sugarcane EB urbanBeonstuct
B stwrhafC B Swamptrinarsh

@ Plantationfrorchord [l Watcr source:
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(unsupervised classification) ayn LANDSAT/TM tufindieyaila ui.v. 2538

1ul 4L

1o 4%
UM 1 r_ﬁ -y .
'\

- "‘JH__“__ il -'.' .'."

: Y= : . .
1h 30 wh e e, . - 10 30

1012 J4h 107 DO

Shwwl tnnbear 5542 1)
Bhast name  Amphoe Nam Phang
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Class_Names
Scule
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99 45 100 00
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14 15
99 45 0 '0oC 00
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(supervised classification) SMnAMIAiuN LANDSAT 2211 TM tiufindeyaule w.u. 2537

48 45 100 00
14 30 - 14 30

1415 = & _—" : . . ; % . e 15“ 14 15
98 45 Legend 100 00
Shwet nurmiber : $33721
sh“t name . hph.n U.Thw Clilss_ﬂﬂhes c'm_ﬂmes
] Puacidy fieid Bl Piantation&forest
Scale Bl Sugarcanc Bl UrbanEconsrruction
5====-==- Kilometars [l Cther fieid crop Bl Woater souree

S Shurb&archard
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(supervised classification) a1ty LANDSAT 2:UU TM tuvindayeaile w.s. 2538
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14 30

14 15
99 45
Shewl numbar ¢ 43371
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»
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100 00
14 30
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a9 45 100 00
14 30 —3 g 1430
1415 — 1415
99 45 100 00

Shwet norubere 4337 |
Shestname  Ammph)e U-Thong

@ Legene

Scale

Kipmetars B Svgercanc




121 eaulssin uaspAm: 151

Tanannz we. Aedwnininindeyssnaaifiuslutosn@u microwave wieddunineviatidn
fays RADAR snlimaudrivdeya TM vssmadfiun LANDSAT wfaasnnlinasqiuwndayaninain
Ao enmitunfiusasiuiilgndesiilssdvsnmunntau Tauasbidasdnteulylunefia1d
fdoyanmiuiunafiuncandnsiell  JerasldfunsAmeisadnidude i le Soutuunzinag

JR e

fuandyssaninmlauiawisinantnin il oues




152 d2ufl 2: ;uuntau@nseelu aluuveu 2.ilse s.asuuny

-l ° al -y
d7uf 2 nisvihuaumlgnastlsglddaysniafios

=1 1UNISHAMNDRY LY A1UalUUNay
BAILNALHAY RIWIAUAULNY

- - o« o« & A
NUNT NAUADIA 'c‘!'J‘VIEI Lﬂ'\“a?i'uﬂ WAY 99098 FUATLIY



fUNT NAUNEHIN UAS ATUS 153

AN Nt lsrzuummdndevreansrinaiiudnsuiusanisimmn uazvie mndfulqalssfns-

pwrzuummman aadnlstienssafunrudnlsdwntnededann  Saamsoduszidu
ﬂrumun::qﬂmm'lummEmﬂuﬁ'ﬂﬂmmmm?ﬂi’uﬂ;w‘huﬁm 7 1w Fdadunmiunw 30w uss
frummegha i i lafldereasTuurawinsddnueanisufitiuunluszdusing q eeszin
mzudn 1w s=fulhun seiussAnsinumns wazssdu Inaudes Wi
1nﬂs:mﬁﬂmmtﬁ'\ﬂqanﬂ?:mmﬂqﬁamsé'wqu-h’mgm‘;uﬁ"ﬂqnéﬂm"ﬂhu'l-h'm?ﬂqmmﬂ'i'm-
Wi GPS tﬁ‘mﬂuﬁﬂqﬂﬁu‘gﬁu'lummﬁﬂuLﬁuuﬁuuﬂmmﬂamwmﬂmqLﬁﬂui’ﬂgmﬁﬂquﬁ%mﬂu

2537 UWATIAOULINEM 2538
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26N1541599
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[ 4 J - -y -
funeniuuunalazia¥ng semi-structured (AR angs:, 2528)
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Ussinvinwasns

inwamnsdflgndaefedFFueynamuszuiaadnaniieimelufaiadoazigndesld  dwig
ﬂw'ls'ﬂmhwmu:ﬁmﬂLﬂuvim’ﬂtﬁun'\smﬂqaﬂmmwﬁuﬁLm:ﬁ'mum'ims”n rruunvtufndeeluitua-
TuwrieuimedammaursAum I NARLALEN Mafmainuamandndendui 24 1 (A7 94)
aunmuimameRuRgn Hidussanguie

1. inumansRTuTLgnSetisunda 100 1§

2. insmenafiinuilgndeusnnndn 100 14

e mnnlgndsadauluniigusiduwinnihareunia fogfousi 35-62 T msAmedulszon
Al 4 faTsuanlanel 5 wazursanirFIGouRFaus 1-5 AU (ANTaT 95) Funuiinunnsldly
mmdndeusauluoilufureswniss uaslrraima ﬂwi’ummsmﬁ'aamnzﬁuuﬂ:ﬁmumnmwﬂa

Vidumusnanaunmi sna. qdiuasifeutitu

SEUUNITARADDEYDINHATNS

insmenaLgndenTasdinchathuvdn wezfaulvnjgnauduuds Andgndesszuinafieunnmdneu-

ol -8 3 -
wewnnTy InmmnunsnalgnisesuduAnigndeslurswivdounnuninsiisdeudiguisu ns
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nnail 9a: 'laqavﬂmﬂwuammmcqﬂgnﬁ'nu'luwnﬂ'matuwlau dunadles
{davinvouuriyu 2538
rufainumms floy wn.gndeu (19)
nejail 1
Tuvview 01 1 Ynaluu 80
Tuwview 02 1 Jruvieu 27
Tuuvieu 03 2 twvieu 21
Tuuvieu 04 3dwvieu 2
Tuwvieu 05 4 ruvieu a9
Tuuviau 08 5 Yruview 43
tuuvisu 07 8 Jrnuvieu 25
Tuuview 08 7 thuvieu 70
Tuuview 00 1 Jruwusaiy 60
Tuwvieu 10 2 Yruvusanty 10
Tuuvieu 11 3 Urnewunaiey 20
Tuuview 12 4 Yrawusaiy 38
tuuview 13 5 Uruwueudyy 19
Tuwvieu 14 8 Jnavueaiyy 10
Tuuvieu 18 7 Yruwueatey 15
Tuuvisu 18 7 Yhwview 11
nejuil 2

Tuuriou 17 2 Uniluwu 110
Tuwvisu 18 3 twiuu 100
Tuwvieu 19 4 dniluu 100
Tuwvieu 20 8 tuvieu 600
tuwvieu 21 9 dhuview 200
Tuuriew 22 10 fuvieu 100
Tuuvisu 23 1 thuwuesdn 300
Tuuvieu 24 1 Y 50 Mained 400
Tuuvieu 28 11 thwiew 250
Twwvieu 20 8 ruwusuy 150
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MM 95 AnIANsgRisuazfIAuvsnEnmsdigndeslusadusTuwieu dunedles dawdnm

VOUUNU 2538
NEIUNUATNT w [uclufeg] ms- | usaulu UnRINu
-"-j:?t-i) ateu | @) | Anun [ ATa | Aaied [Tseu]swnesl| Sna. | R |
af Teu
nguA 1
Tanieu 01 80 vanih 50 14 4 / /
Tuuvieu 02 27 v 58 U4 2 /
Tuwniew 03 2t vwnmh 47 A3 2 /
Tuurieu 04 28 vinnlh 43 We 2 /
Tuuvisu 05 69 vowih 35 wAS5 2 1 / 1 /
Tuuvieu 06 45 vl
Tuuvieu 07 25 Vi 35 ua3 2 / /
Tuwview 08 70 sawih 58 U4 3 / / /
Tuuviens 09 860 W 45 4 1 / /
Tuuvieu 10 10 vowih 40 14 1 /
Tuuvieu 11 26 nmen 52 A4 4 / /
Tuuvieu 12 3 nnen 58 A4 2 / /
Tuwvieu 13 19 vhwih 45 U4 3 /
Tuuview 14 10 nmen 82 44 2 /
tuwvieu 15 15 v 58 U4 5 / !
haniow 16 11 vwwmh 39 4 3 !
nejuil 2
Tuwvieu 17 110 Yol 57 U4 4 / / /
Tuwrieu 18 100 Vw51 U4 2 / 1
hanieu 19 100 nmoun 48 i4 2 / /
Tuwviewu 20 600 vwih S50 14 1 / / /
Bnavien 21 100 shwh 43 2 / 1
Tuwnieu 22 100 e 38 2 / /
Tuuvieu 23 300 Wwh 60 U4 3 / / /
haurieu 24 400 vawh 47 s 2 / /
Tuwvieu2s 250 oy 58 U4 2 / /
hamieu 26 150 vhwh .4 3 / /
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seull) | wa-na. | wa-aw. | ladu H38 0w | gwsat
nga 1
Tuwvisu 01 80 /
Tuuvieu 27 1
Tuuvieu 21 !
Tuuvisu 04 26 / !
Tuuvieu 05 69 / / I
Tuuvisu 08 45
Tuwvisu 07 25 ! ! !
Tuuvisu 08 70 / / /
Tuwvisu 08 o0 / / /
Tuwvinu 10 10 i l
Tuwvisu 11 28 ! / /
Tuwviau 12 as / !
Tuuvisu 13 19 / 1
Tuuvisu 14 10 /
Tuuvisu 15 15 ! /
Tuuvisu 18 1" / i
nfu 2

Tuwviau 17 110 ! ! ! !
Tuwvieu 18 200 / / / ’
Tuuvisu 19 200 / f ! !
Tuuviau 20 600 ! ! /
Tuuvisu 21 200 ! ! /
Tuwviau 2 200 / i !
Tuuvisu 23 300 / ! / /
Tuwvisu 24 400 / / ! !
Tuuvieu 25 250 ! 1 )
Tuwvieu 28 150 ' !
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ar o w o « . .
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thufadinee (text) uaznite un (graphic) Wegluanmilanzau (node) Aunenidentos (link) fu
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Fulveglusnniliduaiu eglupluuuitswnmdunmsfifiduesinand (real knowledge base)
g lu s s iU euléney
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Wk yeandmiundamde ausdidey ssduiuntrsenss i dudatuuncuen

H . [ ] - -
Wi fiemaiAnwuawinAnsUiygntuasindaeRde

—

U 35: Fetirvuesuintioynlunlutuvessnitsdiiud (hypertext)
(Balasubramanian, V., 1997)
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—
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NGunan P isuveslnzinie we, Weouwdieddanlusedusing q Savdndlufiansmuidgssnas
witnweddaziniiide Faianlugidufsnsmibises ltivushanninlaaewislursamsinens vtinnuz-
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TassaFranstinausy
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. w oS
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MAURNNIT (5 74)

flanaluneunaiunnasusunAsuazuunlfiid Mt modeling & simulation uas 1lm
tanaliidiinufansniaualnsmfiduieddimslilszynildlunisssudugaria (mamaf 100)

MARYIN (Uszuns 14 1RDY)

RanTrumasuam (i 101) w‘uaaﬁ'umumtmuuwiuminu.a:ﬁ"ﬂmt modeling & simulation W
Urmaliudnnmdadtyasalzznts Ae witsWidtivdufianrmuszansdidt illomasmeuionntu
uszagslilenmaudianesd e luniniFuliad i mAde W mnzauszawn oy nidcuoAnlk
sthanasnfui Ay

Rafiaminesltusssaswauid miunistinausy

I. fielirunni DSSAT 3.1T, ThaiCane 1.0, uaz ThaiSIS 1.0
2. awie CANEFOPEDIA 1.0
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