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Abstract

Flooded rice genetic coefficient calibration research was conducted in 2009 on
deepwater area in the Bang Taen His Majesty Private Development Project, Prachin Buri,
Thailand. The experimental design was a split plot with four replications of four main plots
(planting dates) and three sub plots (flooded rice varieties). The field experiments were
conducted in both early rainy season before flooding and dry season after flooding. The
data sets needed for DSSATv45 CSM-CERES-Rice model operation and calibration were
collected. GENCALC and GLUE genetic coefficient estimators in the DSSATv45 package were
used to calibrate genetic coefficients of three flooded rice varieties. The research found that
simulated values of anthesis day, maturity day and grain weight using GENCALC produced
RMSEn values of 3.97, 3.69, and 3.68, respectively while GLUE produced RMSEn values of
3.67, 2.50, and 3.68, respectively. They were good agreement as compared to observed
values. The grain number and grain yield of observation and simulationwas not significant
difference. Simulated yield values were 3,769 and 3,532 kg ha' from GENCALC and GLUE
estimator, respectively compared to 3,729 kg ha’1 from observation. The simulation values of
above ground biomass from both GENCALC (11,727 kg ha') and GLUE (11,544 kg ha') were
higher than observation value (8,512 kg hafl). In addition, the research results indicated that
the simulation values of leaf N concentration were 1.69% for GENACALC and 1.67% for GLUE
estimators, respectively as compared to 1.56% for observation values. The d-stat values
were 0.94 and 0.96 for GENCALC and GLUE, respectively. The results indicate that GENCALC
and GLUE estimators can be used to estimate flooded rice GC under deepwater area

environment.

Keywords: flooded rice, calibration, biomass, maturity, yield
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Table 1: A section of the GENCALC2.RUL IRICER045 DSCSMO045 RICE
@TARGET.......... STEP, COEFF, LOOPS

IADAP ANTHESIS 30, P1, 5 3.0,P20,5 3.0,P2R,5 3.0,P5,5
IADAP ANTHESIS 3.0, P1, 10

IADAP ANTHESIS 3.0, P20, 10

IADAP ANTHESIS 3.0, P2R, 10

IMDAP MATURITY 3.0, P5, 10

IHWAM GRAIN YLD 3.0, GI, 5 3.0,G2,5 3.0,G3,5

HWAM GRAIN YLD 3.0, Gl, 10

IHWAM GRAIN YLD 3.0, G2, 10

IH#AM  GRAIN NO 3.0, G1, 10 I Needs yield analysis data
IHWUM GRAIN WT 3.0, G2, 10 I Needs yield analysis data
ITHAM TILLER NO 3.0, G3, 10 | Needs tiller # data

TnelunisusuaiAdudszaniosisuainat P miudiduaudedn G3 a1n File
GENCALC2.RUL asuiuinvusliusuadudszans 61 Ssasdmasarnanan Ingldlsiindemune
§AA38 | (exclamation mark) funtwesussiiaafigeanisusu (TARGET) FefifeSuraadiudu
NAFDNAUINITUTOHANER LYY TUDBNABN TUANWANINETTINGT TIUIUNITUANND ihnifnan
$1UU WA uaznandn andegarualiiinIsUssdumduUssavtiieusuawananlilndLAes
Fudndilgainuuamaans Tu Column STEP azfmuamsiasuulaswesaduussansiulunis
fmnausiazass Tnetmundudosas Tunsdlimmualiinisuasundamasdesas 3 Column
anvie fio LOOPS ilumsimundwauseululunisiunmusiagads lunsddimualsfinisdun
10 50U MntlUsunsuIdonsouiifen wWedidus RUSE fisnfianuuanadioudioy aunsouans
Iilunsazgamvesnisdiwn mnailesdldiduiinelaaunsamunseldlngldaduussansale
Mnmsinnsiiuadlulig RICER045.CUL Geanunsaldldmanuusnlufiazuuuldlnafins
fnavasiulaenss vuduiiauningldaiiiuindfiandmsuamdulssansiu anduiviuady
Uz Lase Jodunndnsu GENCALC Taun usunsulifinisusuen Ga

nsUiumdudsAnimeiugnssdiafae GLUE

Tunsufumduyssavdasiugnssudndenisld GLUE azifunisduanuuugalunis
Wasuuasmdussaninmeldrgeanuazashaaosiiimusesdulssavstu fldannsadents
USuAIMmUINIT (Phenology) 38 AINSLaS L AULaTaNaNER (Growth) vievsaesognandouiuld
TunisiivuadigegadigauesduuszaniniaiugnssuudagAraiuisoiinunléi
C:\DSSAT45\Tools\GLUE 1n& ParameterProperty.xls (711514 2) agUsznauaig Column vo3 A1
FuUsEans Agega Avnan uazColumn Flag fiagfmuniy s Ansiudumdudseaninig
WWWINT (1) 139 119NISsLAULavIanandn (2) d@u 0 wueds AualildiinisAiuinan
FuUsavisiiy Aananeneluazidenvauiludaya InnsEaieUsuAmduUsEansineld GLUE
warsmnsUTuen Ga Whludhenui aglildeiimunzanidosannmsdsuudamesdn Ga aziing
il anduuszansaunsenuludae ﬁqfu%qG’Taqﬁmiﬂ%’umﬁmdné’aaf‘ﬁmiamﬂﬂamgﬂ (Trial
and error) uazAugnmsUsuieldaduszavisTivanzaniian uazsiuunan Flag Wiy 0 ugTevin
nsUSudelusunsy srurusevlunisusuiiielilamdudss andaimnzaud AUl UTUNTY
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wuzt lMSuAEN 6000 Feuueds 12,000 d1msun1sUsTuNduUszansaunmuIns (Phenology
coefficients) Lagaun1staseLivlavsonandn (Growth coefficients) Fmoslgdiaauinlunis
AU

Table 2: A section of ParameterProperty.XLS file, showing minimum and maximum ranges of

each rice genetic coefficient.

Coefficient Minimum Maximum Flag
RI 8 8 8
R _P1 210 900 1
RI_P2R 30 200 1
RI_P5 330 580 1
RI_P20 10.4 13 1
RI_G1 50 80 2
R G2 0.02 0.03 2
RI_G3 0.3 1 2
RI_G4 0.8 1.25 0
NANTSANYN

fsyAvdmeiugnasuvestmuvatssmuiis 3 Wugldun doum1 Unusidl wasfivedan
2 Fadunalagld GENCALC waz GLUE wu31 A1 P1 7il§ann GENCALC A1gan31 A1 P1 Flgan
GLUE Tlumazdian P2R #il¢ann GLUE e 49071 A1 P2R #9790 GENCALC 1 P5 91nvsaod
Wsunsu fanlndidsstuguiioaiuiuan P20 way G2 fiurdanslaud A1 G1, G3, wag G4 finuin
A1 G1 filfa1n GENCALC §iArsnin A1 G1 filéann GLUE u#t @1 G3 filéiann GENCALC fAgandn
A1 G3 7ildan GLUE daufn G& 910 GENCALC usndudszansiauainansudiu (Default values)
%qﬁﬂﬂdﬂﬁﬂﬁiﬁuazLmﬂm"mmﬂmﬁiéfa'mﬂ'13aaaﬂ@aaagﬂdaumsﬁﬁmmﬁw GLUE (s15714 3)

Table 3 Calculated genetic coefficient of three flooded rice varieties based on GENCALC and
GLUE estimators.

Variety Phenology coefficient Growth coefficient

Estimator
P1 P2R P5 P20 G1 G2 G3 G4

GENCALC CNT1 742.6  25.0 4455 1174 37.06 0.0278 1.00 1.00

PTT1 769.0 287 4147 12.07 37.67 0.0266 1.00 1.00

PSL2 7122 235 4228 11.90 40.38  0.0267 1.00 0.90
GLUE CNT1 4655 1612 400.6  12.67 64.67 0.0270 0.346 1.25

PTT1 5612 4116 3743 11.80 74.83  0.0250 0.510 1.25

PSL2 3203 1874 4264  12.33 5533  0.0260 0.425 1.25

Note: CNT1 = Chai Nat 1 PTT1 = Pathun Thani 1 PSL2 = Pitsanulok 2

PNANULANANAUYI LAY FUUTEAVEN INAIUINTT wazduUszdnomienisiasgiaule
Nlganni1sAtwailag GENCALC uag GLUE usilaihdudssdvnsvsaesgausenaunisinaadlng
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wuUsaestnn CSM-CERES-Rice wazthendilsiannnissiassvesuuudassinuniieuiisuiuaats
Aldanuuamaasanuin Yusensen wazfuanuavaadssine iléain GENCALC fe 64 wag 93 Ju
wdaandgn fldann GLUE fe 63 uay 93 fundsanugn Wisuifieudu 63 uaz 93 Jundsandnd
nudaannans Ineflen RMSEn 1 3.97 wag 3.67 d1m3U GENCALC waz 3.97 uag 2.50 d1usy
GLUE agifuiandudsedvinaiugnssudiuimuinisvesing aannisduinlag GENCALC wag
GLUE egluinamifisensuldiiosaindn RMSEn flendndn 10 (m31afl 4)

Table 4 GENCALC and GLUE comparison against observation values of flooding rice

production in deepwater area, Prachin Buri, Thailand 2009

Variables Observa Mean RMSE RMSEn d-Stat
tion GENCALC GLUE GENCALC GLUE GENCALC GLUE GENCALC GLUE

Anthesis (day) 63 64 63 2.50 2.31 397 367 0.74 0.79
Maturity (day) 93 93 93 3.42 3.33 367 250 0.50 0.66
Grain weight (g) 0.027 0.027  0.027 0.001 0.001 3.68  3.68 0.71 0.81
Grain number m” 13,743 13,957 12,954 1,139.22  1,426.58 8.29 10.38 0.63 0.47
Yield (kg ha') 3,729 3,769 3,532 320.00 372.05 857 998 0.47 0.33
Top weight (kg ha) 8,512 11,727 11,544 3,264.15 3,084.68 38.35 36.24 0.22 0.22
Leaf N (%) 1.56 1.69 1.67 0.56 0.47 3587 29.95 0.94 0.96

TudIuv0s NANBALALLAZDIRUSENBUNANARTY WUT1A1 RMSEN Y8etnniiniudn s1uiu
winsonsamng uwazsandndn Aldannisdassiensliduussavinaiugnssu yaitldainnis
ANUIMUBY GENCALC way GLUE a&ﬂummsﬁﬁaau%’ﬂé’ nandndaliuanansfunisadngie
Wisuiisuiumainuuameass Tned GENCALC Tvuanan 603 Alansusels GLUE 1Wnandn 565
Alansusiels Wisuieusu 597 Alandusiels vemwandnanulameaes Usunaveinuianiief
aumﬂm'if\i”laa\‘iﬁﬁ’lq\‘iﬂ’j’lﬁ’lf\]’lﬂLLUaﬁwﬂaa\iﬂdﬂﬁaﬁﬁfﬂﬁﬁﬂLLﬁﬁmﬁaﬂjau 1,876 way 1,847
Alanfusiols mudduUdsuiisufutudnuds 1,362 Alanfusolsanulameass ludiuwes
dhvtinusis Sk RMSER qqLLamﬂﬁLﬁu’jwmﬁiﬁmﬂmif\i’waaqﬁmqqndﬂmﬁq ?zfqawﬁmm@mmma
U2y egrdlsfinuainaiss 4 ardesazaedulasiaululudnn A1 RMSEn asusr1Sesazvas
Tulasululudniamldifudosas 2 miasuulanfivadndesdiothuaniulosazyilildmses
azdirioudnege Wofinnsanan d-Stat wudndlengs 0.94 uaz 0.96 d1w¥u GENCALC uay GLUE
PUEIRU LansIudazdsegtveansiiuiiogne Arfesazveslulasiaululudniliainnns
3miwﬁﬁmmaamﬂé’aaﬁumﬁiﬁmﬂmei’waaqqamﬂ (P15797 4)
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Isaluazasuna

nsAanAduUsEAvSatugnssuveainafensldlsun sy GENCALC wag GLUE wui
dudszansifinansenudoaduuseaniniafugnssudug vosdnn léun A1 6o asuiuinly
GENCALC2.RUL 984 GENCALC ‘haifinnsufuen G4 Tuvaeiinisld GLUE sniludesuiue ca o
WNaunaU udanvuadavlu Column Flag 8w 0 munedslaifinsiuasunlaswose Go
Tusgninenisduia dounnsnslunisld GENCALC uag GLUE LiloAuiman dudseaninig
fiugnssuveadnn Ao n1sld GENCALC {lédosiinnudiunguaziinuslunisuiuaduyszans
ilesandesiiansanitmsaznganismuaialeizanzauuazifgn Tefreldinailunns
Sruaitiosni Tunedinisld GLUE dazninnd1 GENCALC usdadldinaninn Jusgiudiuau n1s
yasosuaznssuisftunfudeyaindlunisdun dedunaliuiisaosiusunsulirduussans
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daunisordeunainuuudiasdifinszuiunisnisitareveslsauaziuag (pest damage
processes) uag naifiuegnenafiluiniuduasdesaaisludeunisduiv agralsfinnm i
GENCALC wagGLUE anunsoldiin aduussanimaiugnisuveingld
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