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ABSTRACT

This study was divided into three parts. The first part was to assess the genetic coefficient
(GCs) of seven non-photosensitive rice varieties consisting of RD41, RD43, RD47, RD49, RD57
RD61 and RD71. Soil data, weather data, management data were collected, and plant data including
growth parameters and yield were also recoded for four planting dates including planting date 1 (23
Nov 19), planting date 2 (23 Dec 19), planting date 3 (23 Jan 20) and planting date 4 (23 Feb 20).
The data sets of planting dates 1, 3 and 4 were used for model calibration using GLUE Estimator
program in DSSAT version 4.7 until the simulation values were in best agreement with the observed
values. Rice varieties had different GC values for development and growth. The GC values were
further validated using the data of planting date 2 (un-related data) using CSM-CERES-Rice model
to predict the development, growth, and yield of seven rice varieties. D-stat and RMSEn values
were used to determine the consistency between simulation data and actual observations from
experimental plots. The model was able to accurately predict the developmental stages such as days
to panicle initiation, days to anthesis, and days to physiological maturity of most rice varieties
except RD61. The model could provide good predictions for growth and yield of some varieties
only. Good predictions for total dry weight with RMSEn values lower than 10% were observed in
RD57 and RD61, whereas the predictions for yield was rather good in RD41 and RD61 with
RMSEn values of 19.8 and 17.9%, respectively. The estimated GCs values will be further used in
parts 2 and 3 of this study.

The objective of the second part was to use the CSM-CERES-Rice model for assessing

growth, and yield, and analyzing yield gap of rice in the famer’s field in Pho Sai Ngam subdistrict,



v

Bueng Na Rang district, Phichit province. In this field, two methods of fertilizer application were
used. The combination of organic fertilizer and chemical fertilizer (0.50F+0.5CF) was applied in
one plot, and chemical fertilizer alone (CF) was applied in another plot. The data for weather, soil,
organic fertilizer, and management were collected and used as input data for the model. The data
for plant growth and yield were recorded, and t-test was used to compare means. Although two
methods of fertilizer application (3,863 and 4,369 kg/ha) were not significantly different for total
dry weight, they were significantly different (P < 0.05) for grain yield. Application of chemical
fertilizer alone had higher grain yield of 1,688 kg/ha than application of the combination of
chemical fertilizer and organic fertilizer, which had an average yield of 1,631 kg/ha. It is interesting
to note here that both methods of fertilizer application had rather low total dry weight and grain
yield. The yield gap between actual farm yield and potential farm yield (Gap II) was investigated.
The gap for total dry weight was 30.5% and the gap for grain yield was 42.8%, which was the same
in both fertilizer application methods. Therefore, further investigations on the factors causing those
gaps are required.

The objective of the third part was to analyze factors affecting yield gap of rice using crop
growth model. The sensitivity of the various factors, which were expected to cause yield gaps of
rice, was examined. The influencing factors including fertilizer, temperature, rice variety, and the
planting date were changed. The findings showed that physical environmental factors had a
substantial contribution to yield gaps. The RD49 rice variety was discovered to be sensitive to
temperature. When the daily temperature was reduced by 2-3 °C and the mean temperature
throughout the rice planting period was approximately 27.1-28.1 °C, total dry and yield of
simulated data were increased and higher than the actual farm yield. Sensitivity analysis revealed
that shifting the rice planting date from June 24, 2019 to June 9, 2019 could reduce yield gap by
8.2%, whereas changing rice variety from RD49 to Suphanburi 60 could increase total dry weight
and grain yield by 14.8% and 35.0%, respectively. When Suphanburi 60 was analyzed for yield gap
sensitivity, a large yield gap was observed because this variety was sensitive to temperature and
planting date similar to RD49. The factors affecting yield gap were different depending on growing
conditions because of uncontrollable conditions. The results of the study indicated that CSM-

CERES-Rice model can be used to analyze the factors that cause yield gaps conveniently.

Keywords: Oryza sativa L., Genetic coefficients (GCs), Yield gap, Sensitivity analysis
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Non-transferable Technology
YIELD GAP 1

Environmental Diffence

BIOLOGICAL CONSTRAINTS
- Variety

YIELD GAPII Weed

- Discases/Inseets

- Problem soils

- Water

- Soil fertility
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SOCIO-ECONOMIC
CONSTRAINTS

- Costts and returns

- Credit

- Tradition/attitudes

- Knowledge

- Input avaliability

- Institutions

STATION YIELD YIELD - Market propects
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v 9
M1919% 4.7 AWADAARDITZHI1IAITIADILALAIFUNAVOITUAUEATIITIING
v Jd o v o ! .
7 Wug dmsuiuilgnit 123 w.e. 62), 3 (23 1.0 63) 1B 4 (23 NN, 63) Fa 14 lu

'd
M3lFumdulse@nsnawugnssu (calibrated)

[

UA AT (panicle initiation date)

o
" AFana (0) 1918049 (S) Haf 19 (S-0) RMSEn (%)
Turlgndi 1 (23 1. 62)
NU41 54 54 0 0.0
Nv43 44 52 +8 18.1
NY47 54 57 +3 5.5
NVU49 54 52 -2 3.7
NYS7 54 53 -1 1.8
nv61 34 54 +20 58.8
nv71 44 53 +9 204
Furlgndi 3 23 1. 63)
NY41 54 53 -1 1.8
Y43 44 50 +6 13.6
AY47 54 55 +1 1.8
V49 54 50 -4 7.4
NYS7 54 51 3 5.5
NU61 34 52 +18 52.9
nY71 44 52 +8 18.1
Surgnii 4 230w, 63)
NV41 54 54 0 0.0
NV43 44 51 +7 15.9
NY47 54 56 +2 3.7
NY49 54 52 2 3.7
nYs7 54 53 -1 1.8
NV61 34 54 +20 58.8

NU71 44 53 +9 20.4
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'd
M3lFumdulse@nsnawugnssu (calibrated)

IUPDNADN (anthesis date)

o
" AFana (0) 191804 (S) Haf 19 (S-0) RMSEn (%)
Turlgndi 1 (23 1. 62)
NV41 84 83 -1 1.1
Nv43 74 81 +7 9.4
NY47 84 85 +1 1.1
NV49 84 81 -3 3.5
NYS7 84 82 ) 2.3
nv61 64 86 +22 34.3
NY71 74 82 +8 10.8
Futlgndi 3 23 1. 63)
NY41 84 81 -3 3.5
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AY47 84 83 -1 1.1
V49 84 78 -6 7.1
NYS7 84 79 -5 5.9
NU61 64 83 +19 29.6
nY71 74 81 +7 9.4
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NV41 84 81 3 3.5
NV43 74 78 +4 5.4
NY47 84 83 -1 1.1
NY49 84 79 -5 5.9
nYs7 84 80 -4 47
NV61 64 86 +22 343

NU71 74 81 +7 9.4
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v 9
M3197 4.9 ANUADANZDITTNINAITIADUAZATUNAVDITUFNUANW AT TINGIVDIN1ING
o Jd o [ ! .
7 Wug dmsuTualgni 1 (23 W.e. 62), 3 (23 1.9, 63) 1AL 4 (23 N.W. 63) Faldlu

'd
M3lFumdulse@nsnawugnssu (calibrated)

[ J

g AUANNATTING (physiological maturity date)

o
" AFana (0) 191804 (S) Haf 19 (S-0) RMSEn (%)
Turlgndi 1 (23 1. 62)
nU41 104 106 +2 1.9
Nv43 94 103 +9 9.5
N47 104 107 +3 2.8
NVU49 104 103 -1 0.9
NYS7 107 105 ) 1.8
nv61 86 111 +25 29.0
NY71 94 105 +11 11.7
Futlgndi 3 23 1. 63)
NY41 104 102 ) 1.9
Y43 94 99 +5 53
AY47 104 103 -1 0.9
V49 104 98 -6 5.7
NYS7 107 100 -7 6.5
NU61 86 108 +22 25.5
nY71 94 102 +8 8.5
Surgnii 4 230w, 63)
NV41 104 101 3 2.8
NV43 94 98 +4 42
NY47 104 103 -1 0.9
NY49 104 99 -5 4.8
nYs7 107 100 -7 6.5
NV61 86 111 +25 29.0

NU71 94 102 +8 8.5
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1agA D-stat 1N1AD 0,98 UAGIMTUTIINUE Av43 nudwpudiaesiiuiela lia Taslia
RMSEn #1171 33.9% LA D-stat 11101 0.97
o [ [ { 9 v o o
AMSVIUgnN 4 (23 N.W. 63) V1IWUF V41 V47 NV49 1B NVYST LUVTIADY
o Y~ 1 4 o 1 1 1 1 [ 1 1
amnsoiinelaaun Imiunuiiaeeegszying 753 - 912 nn./ls mdunaegsznang 719 -
895 nn./l5 TasliA RMSEn 8g32173149 0.2 - 9.0% 1821 D-stat 111171 0.99 Han5lsziliuves
o 4 1 o o 1 o 1T o
AUE NU43 wagnuel wuuuuTassiuelda daminuuudiaewiiny 730 uag 1,030
an./13 rdanamiidu 622 uaz 1,174 nn./ 13 awdidu Taelial RMSEn (MR Y 17.3 1ag 12.3%
1 1w 1 a Iy 4 1 o o 1
1AzA1 D-stat AU 0.99 AaUraNITUszluveIt1IWUS 71 wudmuusiaowimeld 1ia

Tae3in1 RMSEn M0 36.2% LagA1 D-stat (1N 0.95
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4

Q

dmSuTuilgni 1 (23 w.e. 62), 3 (23 1.9, 63) uaz 4 (23 NN, 63) FalFlumslsy

4
AWz @NTNWUFATIU (calibrated)

?:1 Y Y 1
minuiasu (nn./19)

o
b AdUna A191004 RMSEn (%) D-stat
Turlgndi 1 (23 1. 62)
nU41 852 £29 1,140 33.9 0.97
Nv43 636 =40 1,116 75.6 0.92
N47 930 + 28 1,234 32.6 0.98
NVU49 739 £33 1,064 44.0 0.96
NYS7 917 + 104 1,125 226 0.98
nv61 1,212 119 1,247 2.9 0.99
nu71 1,172+ 89 1,130 3.5 0.99
Tutlgndi 3 23 wa. 63)
NV41 928 + 38 970 43 0.99
Y43 715 £ 61 958 339 0.97
AY47 1,006 + 32 1,036 2.9 0.99
49 822 + 14 869 5.7 0.99
NYS7 992 + 112 892 10.0 0.99
NU61 1,240 121 1,108 10.5 0.99
nY71 1,263 + 141 985 22.0 0.98
Surgnii 4 230w, 63)
NV41 928 +42 970 0.2 0.99
NV43 715+ 31 958 17.3 0.99
NY47 1,006 + 65 1,036 1.9 0.99
V49 822 £ 20 869 4.7 0.99
nYs7 992 = 80 892 9.0 0.99
NV61 1,240 = 139 1,108 12.3 0.99
NY71 1,263 + 80 985 36.2 0.95

+ = NAIUTIAVUNIATTIY
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d' a 9 Z Y] < [ A
M3 4.11 naaananslsziuanudeandevetiminman Tagduilgni 1 (23
9 Y4 ) o Y A ~ 9 o 1 o
W.9. 62) 91790UF nu71 nuuiiaesausaiiie laa iain ldanuuudiaeuninu 597 nn/
15 ardanaminy 514 nn./15 Taelia1 RMSEn (10U 16.2% Lagal D-stat (M10U 0.99 912
o 4 o o 1 1 o 1T @ LY T W
Wug nue1 nuudrassieldneud1ed darnnuuuiiaeuniny 203 nn./ls mdunamiiy
486 NN/ 15 TaeiA1 RMSEn 1111 24.1% tiag a1 D-stat (111 0.98 aUNan13dsziiuueadn
v 4 U o o ] 1 ]
WUS NV41 NV43 NV47 NU49 LAz NU57 NULUUT a6 ]a 1id Taslin1 RMSEn of
FEHI 40.5 - 97.9% UAZAN D-stat YILNIN 0.89 - 0.97
o [ [ { v o o
dmSuTuilgni 3 (23 1.0, 63) 9129UF nYe1 wag nu71 uuuiaesdmsniue|d
Q110 UAINUVUIIABUNINY 459 1Az 552 nn./ 15 ardaunaiiny 448 uag 537 nn./lg
ANE1AY Taeiin1 RMSEn 101 2.6 MAL 2.7% AIUA191 1AZA1 D-stat (N1 0.99 HANIT
a [ 4 o o 1 o [ Y
Usgiinuestaiug nuar uag nv47 puuiiaesie lad Iainnuuusiaeuniny 427 uaz
506 NN/ 15 A1FUneINY 349 uag 390 nn./ 15 adiay Tasdial RMSEn 1101 22.3 uay
29.7% AIUEIAU UAZAT D-stat (H111 0.98 AAUTTIWUT NU43 NU49 1AL AUST WU
npuiaesiinglaneud 9@ Tarwinuuusiaesedsznin 425 - 506 nn./ls ardunaeg
FENIW 279 - 390 0./ 15 TagdlA1 RMSEn 0521319 30.0 - 56.0% ATWAIAY 1A D-stat 0
FYNIN 0.95 - 0.98
A 9% d' 9 ] 4 o
pam3lsziuluduilgna 4 (23 n.w. 63) V1INUF NV41 AZNV43 LUVTIADY
o Y~ =] d‘ 9 ) 1 W 1 1 U 1w
ansamue laaun Han l1danuuusiaeuniiny 353 uag 308 NN/ 19 MFUNMNINY 341
1 [ L] 1 [ o (% 9
ez 283 nn./ 15 Taedia1 RMSEn (M1111) 3.5 1A 8.9% LagAl D-stat 1101 0,99 F1¥5UT12
o 4 o o 9. 1 o [ [
WUg NY47 agnvs7 wuusiaowine 1da Taronuuuiiaeuniny 422 uay 424 nn./15 e
Funaunnu 376 uag 368 nn./ 15 awdiay Taslial RMSEn VAU 12.2 Uag 15.4% Aua1a
[ [-Y a 9 @ 4 1 o o Y 9 S A
1AzA1 D-stat 110U 0.99 WaMsUsERUgINUE nvel wulmuusiassine ldnoud1d
MNNUVVT 0N 359 nn./l3 ardanaminy 479 nn./ 19 Taegiial RMSEn 9101 25.1%
[ 1 @ H a ] 4 1
uaza1 D-stat tN10D 0.97 TuaazAnan15Us1uvea9129WUE nU49 uag nu71 WU
nuus1aeaniuield 1a Taglia1 RMSEn (1171 33.0 1A 36.0% A1NAa1A1 aza1 D-stat
1 3 o % [ QJ U td' 1 o a Y~
M0 0.97 1ag 0.95 awday dnspludulgni 4 wudwuusaesainsadszdulaalu
9 V4 1 9 v J a P 1 &
A1IWUT NV41 N43 147 N57 LAZNU6T FIUT1INUT NU49 uaznv71 Usziinld 1d Fawanis

Y
UsziiuazadeduaitIinuias
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4

! 4
1 1o 1w o @ <3 o
ﬂ1§1\1ﬁ 4.11 ﬂ'3']11ﬁ@ﬂﬂgﬂﬂigﬁﬁ')']ﬂﬂ"ﬁnﬁﬂﬂuagﬁﬂ']ﬁ\ilﬂ@ﬂJﬂQUTWUﬂLNaﬂﬂJﬂQGﬂH? 7 NUTD

Q

dmSuiuilgni 1 (23 w.e. 62), 3 (23 1.9, 63) uaz 4 (23 NN, 63) FalFlumsUsy

4
AWz @NTNWUFATIU (calibrated)

?:1 Y] < 1
minmaa (an./19)

o
b AdUna A191004 RMSEn (%) D-stat
Turlgndi 1 (23 1. 62)
nU41 339+ 19 476 40.5 0.97
NU43 266 £ 24 483 81.6 0.91
N47 380 =7 575 51.3 0.95
NVU49 265 £ 25 524 97.9 0.89
nYs7 373 +31 601 61.2 0.94
V61 486+ 8 603 24.1 0.98
nv71 514 £33 597 16.2 0.99
Tutlgndi 3 23 wa. 63)
NY41 349 +21 427 223 0.98
NV43 279 + 41 425 =2 0.95
Y47 390 +2 506 29.7 0.98
V49 282+8 440 56.0 0.95
NYS7 381 +35 495 30.0 0.98
NV61 448 +22 459 2.6 0.99
nY71 537+ 123 552 2.7 0.99
Surgnii 4 230w, 63)
NV41 341 £27 353 35 0.99
NV43 283 =13 308 8.9 0.99
NY47 376 + 48 422 12.2 0.99
V49 276 +7 368 33.0 0.97
nYs7 368 =49 424 15.4 0.99
NV61 479+ 18 359 25.1 0.97
NY71 699 =35 447 36.0 0.95

+ = NAIUTIAVUNIATTIY
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d
4.1.3 MsnaaeuMaNszansmManugnssuvaU1I (Model validation)
d' a 9 [ o a [ ~
M13199 4.12 taaawamsssiiuanuaeanasdued Uil Tagiuilgni 2
v 4 o o 1
(23 5.9 62) YNWUTNV41 AV47 V49 LAZNY57 LUVTIeIE T IuIelAdLIN a0
HUVTIADI0YTENIN 50 - 54 U MAUNANINY 54 T4 TAglA1 RMSEn 835119 0.0 - 7.4%
) [ v J o o 1 o ] 1 [
dmSudiug nvas waznu71 uuudraesinneglaa Jaminuuudiaeegszning 49-51 Ju
AMFUNANINY 44 U TAB1AT RMSEn 08351319 11.3 - 15.9% dau%’nﬁuﬁﬂ%l TEIRR
o a 1 [ 4 1 ] 1 1 1 [ 1 {
puudraesdszdiuld bid Taewuginaiulvnalinadiesszninadunauazain 1dan
o ] 1 [ 9 9 v J R 1 = 9
HUVTIA09 BYILHIN 0 - 7 U 8RIUTINUT NU61 NUHAAINWINDI 18 TU
MIUT2UANNAIANR0IUDIIUBDNABNTZHAATN 1A 1NNITTIa0 Az AFIUNA
1 [ { [} o o
wunluiuilgni 2 (23 5.0, 62) T1HUF NV41 NV43 NV47 NU49 NUS7 LAZAVT T LUVTIAD
mnsorinelaaun UAIINUUDTINBIDGITENIN 78 - 84 T ANTUNADYTLHII 74 - 84 TU
TagliA1 RMSEn 08521319 0.0 - 8.1% 1uiueafeInuiumanslsziiuiufuiagesd
1 o a [ 9 [ 4 9 [P= U | 9 [y} s Y 1 =
UMD YT 1009 sZIUTUATUNEIYRITIINUE nv6l 1R iawuny Taenugiaaiulvail
[ 1 L2 [ d‘ Y o 1 1 9 9 9 v J d’d
HAANTEHINMFUNAIAZ AN [ADINIUUS a0 98521319 0 - 6 U endudwug nuer #ll
1l =1 [ d‘
NARINNINDY 20 I1 (A1519N 4.12)
a 9 (9 1 A A 1 VA 9 o
Han15U52IlUAINTOANGE IO IUGNUANINA TINO15ENTAIN Id9 AT T 1804
[ 1 @ 4 9 v
vagadauna WM TuIUUgni 2 (23 5.9, 62) V1INUT DV41 NV43 NV4T NV49 VST LAZNVT1
o o Y 1 o (] 1 ] L] [l
suudaesansoiiuie laauin Ta1winuuudiaeegizyiig 100 - 105 TU AmdUNAoY
1 @ 1 1 1 1 9 ] J 1 o
321919 94- 107 74 Tae%iA1 RMSEn 08351719 0.9 - 8.5% @IUITINUG Y61 WUV UTIa04
o Y 9 s o [ % LY [ Y] [
e ldnoud19d UA19nULUT 180 UNINY 109 TU A1FAUNANIND 86 11U TA8TIA1 RMSEn
T W 1 < Y 1 = [ 1 " W 1 { 9 o 1
MINY 26.7% Taeiuginaiulugiinaseszuinadunauazaii lavinuuusiaes of

[ 1Y) Yy 9 v J A~ 1 = o d’
FEUIN 1 - 8IU INIUVNINUT V61 NUNAATNNIND 23 U (/19791 4.12)
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ﬂ'li'l\‘lﬁ 4.12 ﬂ'3111ﬁ@ﬂﬂé}i’)ﬂi$W’j"lﬂﬁ1§c],"lﬁ@\ula$‘f’1'"lﬁﬂlﬂ@]ﬂ]ﬂﬂfuﬁ”llﬁﬂiﬁ]\‘l MoonNABN LAz
v a A 9 v J o [ [ ~ = 9
ANUNNNATTINYIVDIVIY 7 WUT ﬁTWSU’JUﬂQﬂ‘ﬂ 2 (23 5.9. 62) 99 luns

I'd
YSumanlszansnaiugnasy (validated)

AFana (0) 1918049 (S) Han 19 (S-0) RMSEn (%)

o o
" JUAUUAT (panicle initiation date)
nv41 54 52 -2 3.7
NU43 44 49 +5 11.3
nU47 54 54 0 0.0
NU49 54 50 -4 7.4
nU57 54 51 -3 5.5
NU61 34 52 +18 52.9
nNU71 44 51 +7 15.9
TUDONADN (anthesis date)
nNU41 84 81 -3 3.5
nNU43 74 78 +4 5.4
nNU47 84 84 0 0.0
V49 84 79 -5 5.9
nYUs7 84 80 -4 4.7
NU61 64 84 +20 31.2
NU71 74 80 +6 8.1
M q NUNNI9ES53N81 (physiological maturity date)
V41 104 103 -1 0.9
NU43 94 100 +6 6.3
nU47 104 105 +1 0.9
nNU49 104 100 -4 3.8
nU57 107 102 -5 4.6
V61 86 109 +23 26.7

NU71 94 102 +8 8.5




42

Ay Y

IR 4.13 uaaanamslszdiuanueandeaesminuias iy serieailé
nAMITiaeaazai 1dnnn1sdanaese Tﬂﬂ’f}"uﬂgﬂﬁ 2 (23 5.9. 62) 9WUT NU57 LAZNY
61 uUVII@BIEINITIHIEIAANIN TAInuUUTIReUMIAY 1,000 az 1,166 nn./13 A1
Funauniy 929 uag 1,148 nn./1s audey Taelinl RMSEn (M0 7.6 L 1.9% azal D-
stat 111D 0.99 #an15UsZIUYEIT 12U nYa7 npuTiaesiuielda ianinuuusias
90U 1,148 0./ 15 ardunaminy 995 nn./ 15 Taelia1 RMSEn (M1 15.4% tazal D-stat
M0 0.99 d1uFud1WUT nv41 nu49 wazn71 nuuTiaseiiueldanouded Ja1an
HUDTIA090Y5 1IN 928 - 1,055 Nn./ 15 A1dUNAogIzHa1e 733 - 1,429 nn./ 15 Taedian
RMSEn Bg3$1HI 24.2 - 27.4% 118$A1 D-stat 8381 IN 0.97 - 0.98 AT IMTUHANTU 521U
YOI 11T NU43 nuAmuUTaesinela hia Tasiinn RMSEn 1111 47.6% waga1 D-stat
N 0.96

wamsUsziiunnuaenndesveninninmaa e ldnnnisasauazii
"lﬁmﬂmiﬁ’amm?ﬂu’j’uﬂgﬂﬁ 2 (23 5.0. 62) YNIWUT AV4T 1ALAV6T WUIMDUTIADY
31599118 18 TAnuuUTaeenIINY 433 tag 536 Nn./lS MFURaINNY 361 1Az 477
an./13 muady Taedian RMSEn 119U 19.8 4 17.9% AINa19Y ag A1 D-stat (M0 0.99
AMFUTUT nU43 nU47 waznu71 wunuuuieesihieldaeudied amnuuuiias
pg3¥1I19 392-559 Nn./15 AIdUNAOYIZH119 303 - 743 nn./15 Taelin1 RMSEn 0321319
22.2 - 29.5% AUAIAL LAY A1 D-stat BYILHI 0,97 - 0.98 UATMTUT12WUE NU49 LaznUS5T
Ny usasalseiin 1@ 148 Taelia RMSEn 9171 56.9 a2 36.5% AUAAL LAzl D-

stat (NN 0.95 LA 0.97 (ﬂ]ﬁNﬁ 4.13)
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! 4 9
M99 4.13 ﬂ??ﬂﬁ@ﬂﬂéjﬂﬂigﬁﬁ’ﬂﬂﬂ"ﬁnﬁﬂﬂngﬁﬂ1ﬁﬂlﬂ@mﬂQUWﬁuﬂLLﬁﬁiﬁu HAZUIHUD

J o v W ~

d U { v % 1 % a QJ
WAAYDIIY 7 WU dmsuiuilani 2 (23 5.9. 62) Faldlunsisuamdualszans

Q U

NNUFNTIN (validated)

oL GRGAIGE GRRRGLR RMSEn (%) D-stat

m; dhwtauitasw (an/19)
NU41 849 + 33 1,055 24.2 0.98
NU43 651 £21 962 47.6 0.96
AU47 995 + 27 1,148 15.4 0.99
AV49 734°£22 928 26.4 0.98
nNU57 929 + 37 1,000 7.6 0.99
A6 1,148 £ 27 1,166 1.9 0.99
A7 1,429 £ 53 1,037 27.4 0.97

vhusinwda (on./19)

nU41 361 + 26 433 19.8 0.99
n43 303+ 12 392 29.5 0.98
nU47 457 £32 559 222 0.98
AU49 279+ 6 437 56.9 0.95
nU57 382+ 42 522 36.5 0.97
nU61 477 £9 563 17.9 0.99
nU71 743 4 34 539 27.9 0.97

+ = MEIULBNIUNIATY Y
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4.2 msaAnuaIUi 2 M3lFuuUS1a09 CSM-CERES-Rice tio)sziiiumsnigavla wanan

a d a v d (Y} (Y}
#azINIZHTOIININANAN VD IT1INUE N49 Tunilaunbnsnsderia

an

NI

4.2.1 amwarmalureggilgning

a

v 9
msai 4.14 LLﬁﬂ\‘]ﬂi]ﬂyjaﬁﬂTWE’JTﬂTﬁiTEJLﬁE]quE]ﬂizElgl’m"lﬂgﬂﬂs]}"n@]\m,mﬁﬂu 4.8.

a a

fudeu n.e. 2562 nuNQuKnlmasaaeaszuznalgn dmsuguugiigega guyiidiga
A A a1 0w ° o v A A 9

HaZQUHUQNMABNAUNMAY 36.1, 24.3 Az 30.1 °C awa1ay Nisuannuuuealszuna

[ 9 1% 2 H ! ' Y A 9 =

17.1 mya/ms.w/Au dnsvlsuanidunynlugisaailgninilsuatesuin Tasl

= = ' lslll
Ysnaruazaunasnggilgniies 21.8 v, iy

Y v v
ﬂ1§1\1ﬁ 4.14 l,mmﬂlayjaﬁﬂ1wmmﬁi1mﬁ®u@aaﬂizElgmmﬂgﬂﬂﬂ’J

gaungil (°C)

$91lgnin : L Bwandvly Binaenudua
gaga faqa ay .
(ua1) (UN1A/AT.1./IU)
e, 38.0 25.2 31.0 4.8 18.8
n.f. 35.7 242 30.2 6.1 16.7
a.n. 35.1 23.6 29.8 3.0 15.9
N.4Y. 35.5 24.3 29.5 7.9 16.9
!ﬂgfl 36.1 24.3 30.1 55 17.1
Ysimnarhisoy - : - 21.8 -

=

¢ ¢
4.2.2 wamsInazHAUNeUgNII nazijudunsdiitnyninslilumsigndng
d‘ a Ia 1 9 1 dy a I

3197 4.15 uaawan13nnsznauneutlgnamluulaunvasns wudnieauily
AUIIU (loam) 1ABTATIUYDY sand silt clay 1N10U 46.81 25.67 LA 27.52% ANAIAL LAZUA1

(Y 1A I a ;@ a A W Y A A
pH 1111 6.03 uaasNawilunsathuna vismaeunsaing (OM) Ny 1.49% N3
gﬂ [ 1 a [ {3 4
TuTasnunanua (total-N) 11180 0.07% ludiuvestsuraveaesantuse Toyd
(available-P) 1911711 79.56 ppm tazSuna Tnunandeunnania)aeu1a (exchangeable-K) iy
[ Aa +H A A P Y Y = I 1A =
67.01 ppm Tudauvedn13unszijeaunsdnlelunisgna1d Nar pH dlunaie egh 7.06 1
Ysuasunsedngluauminy 4.06% uazlilsuialulasiou (otal-N) Woawose (total-P)

9
ez Tnundisow (total-K) Nanua TuAUININY 0.40 0.49 LAZ 0.39% AUTIAY
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d' a Ia [ 9 + A A A 9 9
MINN 4.15 LLﬁﬂQNﬁﬂTS’JLﬂi"IZﬁﬂHﬂ@uﬂ@jﬂﬂﬂ’) LLﬁ%‘IJEJ’E)Ll‘VIiEJ‘VILﬂ‘H@iﬂﬁi%ﬂgﬂ"lﬂ’f]

Auaviavesauazijudunsd s
paaNDAvaIAY
Sand (%) 46.81
Silt (%) 25.67
Clay (%) 27.52
Texture Loam
pH 6.03
OM (%) 1.49
Total-N (%) 0.07
Available-P (ppm) 79.56
Exchangeable-K (ppm) 67.01

) + A A d
naNUAvDILledUNSE

pH 7.06
OM (%) 4.06
Total-N (%) 0.40
Total-P (%) 0.49
Total-K (%) 0.39

a S Y a A A =
* ’Jlﬂi1$ﬁﬂﬁﬂﬂﬂgﬂﬂﬂﬁﬂ@‘lﬂ’)‘ﬂm auzina luTaonsinuas doa.

U

a a a v v d ~
4.2.3 nmc‘nsmumuimmzwammmmnwm; NU49 1 uﬂﬂiﬂﬂ!!ﬂﬁ\‘l!ﬂ‘ﬂﬂﬁﬂi
=) =3 a a a 9 1 d'd 1 4
NafﬂilﬂiEJ‘iJL“I/]fJ‘UﬂTiL%'iiUUWIUI@] HASHARAANUDIUTD ﬁ$ﬁ’)'l\'1!,!,‘]_]a\1°l/lllﬂﬁslﬁﬂﬂ

a A [ = Aq A 1 = 1 ~
sunsdswnuilemdl (0.50F+0.5CF) uazmlasnldijomiimososnamen (CF) wunlunilaan

U =)

=) a tdl [ ~ 9 = = g’ @ Y 1w 1w
NﬂWiGlﬁ”]J‘EJ’f)u‘ﬂ & 'Jllﬂ‘]J‘]JfJLﬂiJ"’Iﬂ'JlJﬂHﬂﬁU"’]J?JQHTHHﬂl!ﬁﬁiﬂwl‘ﬂ']ﬂll 618 ﬂﬂ./uli BATINIG

a K 1 @ @ 3 { ' T o @ ¥ @ <
Lﬂﬁﬂ]kﬂﬂiﬂﬁﬁlm 60 au‘wmﬂgﬂﬁammﬁmﬁmmmu 4.96 N./A3.1./3U LAZUIYUD 1,000 LUan

g

1w o w é 1 J d'd 1 4 a A 1 = 9 S 1 d'
NNY 28.5 N.AWAY "]NUlﬂJLL@]ﬂ@Nﬁ]TﬂLHJﬁ\‘]“I/UJﬂTiGl,ﬁ‘iJ‘memWEN’E]‘EJNL@EJ’J‘IJTJ?J?HLT!ﬁEJ

9 9
uWﬂuﬂLLﬁﬁi’JNm1ﬂ‘U 699 ﬂﬂ./lli ’f)ﬁi"lﬂWiL%'iﬂJuLG]‘UTﬁm1ﬂ‘U 6.18 N./AT.U./IUUAZUINUN

Y '

< 1w o w [ 1 gﬂ 9 a1 ~ v aA
1,000 taan1ny 29.7 N. 914810 U Lmﬂauwmﬂumﬁamﬂmﬂgﬂmnnmmawm%uwu

2

=

] < a 1 @ 1 v o w aa H
Ty ArtiAune) HazHanaaLANA NN MR NLTBTIAYNNEDA (P <0.05) Tagluuilasniing

¥
A @ AA A

1 a 1 { o 1w 1w <] : 1w
Tafleounsdswnuilomidnisumdeaatinunluming 1.63 mawthnumenniny 0.37 uaz

v H 4 H
nawdaaunny 261 nn./15 daulunasniinislddlonliiesediuden tauadeasiinuily

1 o 1w 3 . [ a 1 W = o [~} 1 g’z
MmNy 2.32 MAFUNLNYANINY 0.34 tagpanaainini 270 ﬂﬂ./ll'i %Qﬁ]gﬁQLﬂ@LﬁU’NGﬁH’JWQ
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] Yy 9
o v A IS)

= a 3 A 9/ I 9/ a v A ag l
dou)aslinanaanwaanaeuded natiovdume iz lumlaulgninilsnaisisive
fl = @ H [ a Cdl [ [ T W
iy TagtSunaisnsTunlasiiins ladledunsssrunuijaniiiaumny 463 nn ezl
1 1 A o o 7 aa o d‘d U S A 1 =S d’d U
ANULANANDENTTBAIAYN1EDA (P <0.05) Auutlasnimsldijemiimssogiufernian

392 An./135 (M15137 4.16)

d' = a a a 9 v A 1 d'
MINN 4.16 ﬂﬁllﬁﬂﬂl‘l/]ﬁl‘ﬂﬂ"liﬁ]iﬂlulﬁﬂiﬁ NaRAAUDIU1) taz STy servalaen

timslafledunidiududlond (0.50F+0.5CF) nazutlasiladlomiifiosadng

987 (CF)
M3TyanTa uazHanan 0.50F+0.5CF CF t-test’
ey (an/19) 618 699 ns
St 1.63 2.32 #k
CGR 60 FuBufiufen (n./a3.20./51) 4.96 6.18 ns
Fuiiunen 0.37 0.34 ok
vhminwda (0n./19) 261 270 *
vt 1,000 wia (n.) 28.5 29.7 ns
vinSuite (00 /19) 463 392 *

ns = TiTanuuana1 v uNana

' ]
9w Aa aas

~ " o oA Y § 4 < o w
*UAY *F = PYANUUANAWNNUDYTINUYA @‘GQWWQﬁﬂﬁﬂigﬂUﬂjqﬂl%ﬂﬂu 95 1 99 !ﬂ@glcﬁuﬁ AUy

" 2in312¥ 1ag 14 non-pooled t-test A20T1UIUMUDYAVDI 0.50F+0.5CF taz CF MU 8 uag 15 ey

4.2.4 m3dsziunNNaeANABIVRY actual farm yield 1nel¥ CSM-CERES-Rice model
§ a 9 [ 1A Y o
M319h 4.17 uaraananislsziliuanuaeandedszi N lnnnmssiaeway
oA 9 @ a o [ 9 v J A
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*SOILS: General DSSAT Soil Input File

*1KMITL111
@SITE
KMITL
@ SCOM SALB
BN .13
@ SLB SLMH
5 -99
10 -99
15 -99
*1KMITL112
@SITE
Pichit
@ SCOM SALB
G .13
@ SLB SLMH
5 1
10 2
15 3
20 4
25 5
30 6

MITL
COUNTRY
THAILAND
SLU1 SLDR
6 .4
SLLL SDUL
.049  .079
.049  .079
.049 .079
MITL
COUNTRY
THAILAND
SLU1l SLDR
6 .4
SLLL SDUL
.23 .455
.24 .49
.24 .49
.25 45
.27 .42
451 385

SL

13
SLRO

73
SSAT
.129
.129
.129

SL

16.
SLRO
80
SSAT
.505

15 KMITL (KM)***
LAT LONG SCS FAMILY
.73 100.782 -99
SLNF SLPF SMHB SMPX SMKE
1 1 IB001 IB001 IBOO1
SRGF SSKS SBDM SLOC SLCL
1 2.59 1.42 1.52 20
1 2.59 1.42 1.52 20
1 2.59 1.42 1.52 20
15 KMITL (KM)**x*
LAT LONG SCS FAMILY
443 100.348 Red brown earth
SLNF SLPF SMHB SMPX SMKE
1 1 IB0O1 IB001 IBOO1
SRGF SSKS SBDM SLOC SLCL
1 .23 1.3 2.35 24.5
.549 .23 1.3 1.28 26.5
.368 23 1.29 1.14 26.5
.247 23N\N\.B1 | Lf56/) 34 . 5
.165 23N\ L0359 | (.62 /3% 5
L1111 23NNV TLAAL 2275

SL

CF
70
70
70

SLNI
1.00
1.00
1.00

SLNI
.1
.06
.06
.06
.05
.05

SLHW

5
5
5

SLHW

8
5
.7
7
4

[N NEE e

.1

SLHB
-99
-99
-99

SLHB
-99
-99
-99
-99
-99
-99

SCEC
-99
-99
-99

SCEC
-99
-99
-99
-99
-99
-99

SADC
-99
-99
-99

SADC
-99
-99
-99
-99
-99
-99
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WEATHER DATA :BANG1901

@ INSI

BANG 13
@DATE SRAD
19001 15.5
19002 16.2
19003 11.0
19004 12.1
19005 9.6
19006 15.7
19007 15.8
19008 13.3
19009 13.1
19010 15.5

1 1

1 1

1 1

1 |

1 |

1 1

1 1

1 1

1 1

1 1

1 1

1 |

1 |

1 !

v v
19361 14.8
193624 M2 49
19363 15.8
19364  16.4
19365 15.7

LAT
.430
TMAX
30.
31.
27.
29.
29.
33.
33.
32.
32.
33.

W NN NDDNDDND O JO o

33.
31§
33.
33.
33

w o U3 v

LONG ELEV

TAV

AMP REFHT WNDHT

100.300 -99.0 -99.0 -99.0 -99.0 -99.0
RAIN

TMIN
21.
21.
22.
23.
24.
23.
24.
26.
24.
24.

€]

o)y 0O Oy O W © W

2 E
24.
A3
24.
24.

o W wN

O OO O OoOkr oOooOo

o O O O O

O OO OONOO OO

4--------——-——---

O O O oN
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*RICE GENOTYPE COEFFICIENTS:

@VAR#
|
TR0006
TR0007
TR0008
TR0009
TR0010
TROO11
TR0O012

ECO#

IB00O1
IB00O1
IB00O1
IB00O1
IB0001
IB00O1
IB00O1

419.
348.

402

405.
412.
423.
403.

RICER040 MODEL

Pl
1
0
8

.3
9
5
5
1

P2R

120.
112.
110.
109.
118.

89

121.

CO KON U WwN

326.
320.
306.
311.
321.
336.
321.

)

PO ®NW-JWwwu

g
[\
o

@ U1 OO O

@

4R NP NG

G2

.0200
.0200
.0210
.0210
.0230
.0200
.0220

coocoooooo

PR ooooo

G4 PHINT

8 9
86 83.0
90 83.0
82 83.0
93 83.0
85 83.0
10 83.0
01 83.0

e

G5

coocooooo
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*EXP.DETAILS: BKLK1901RI GC RICE 7 VAR. PLANT1

*GENERAL

@PEOPLE

Nattawut Suanphrom

@ADDRESS

Ladkrabang Bangkok Thailand
@SITE

Ladkrabang

*TREATMENTS  —om———m———— FACTOR LEVELS-----——--—-—-—
BN RO C TNAME. .. ...ovvttnnnnnnnnn CU FL SA IC MP MI MF MR MC MT ME MH SM
1 0 RD41 P1 11 0 0 1 1 1 0 0O 0O 0 O
0 RD43 P1
0 RD47 P1
0 RD49 P1
0 RD57 P1
0 RD61 P1
0 RD71 P1

g0 0 W N
N e
e
o0 W N
]
cocooooo
cooooo
R e e e
e
i
oo ocoooo
cooocoo
cocooooo
cooooo
cooooo
i

*CULTIVARS

@C CR INGENO CNAME
1 RI TRO006 GC 41
RI TR0O007 GC 43
RI TR0O008 GC 47
RI TRO009 GC 49
RI TR0O010 GC 57
RI TRO0O11l GC 61
RI TRO012 GC 71

S o0 WwN

*FIELDS

@L ID_FIELD WSTA.... FLSA FLOB FLDT FLDD A FLDS 'FLST SLTX SLDP ID_SOIL FLNAME
1 BKLK1901 THLK -99 -99 -99 -99 ) -99 CL -99 1KMITL111l 2019
L ...5. ¥ .. .4 BORD A, . . gheoia YCRESS™. 38 IBLEY [ .t ) g g8 AREA .SLEN .FLWR .SLAS FLHST FHDUR

1 -99 I =99 -99 -99 R </

*SOIL ANALYSIS

@A SADAT SMHB SMPX SMKE SANAME

1 19327 -99 -99 5999 098

@A SABL SADM SAOC SANI SAPHW SAPHB SAPX SAKE SASC
1 15 -99 -99 7 o0 5.6 -99 -99 -99 =99

*INITIAL CONDITIONS
@c PCR ICDAT 1ICRT ICND ICRN ICRE  ICWD ICRES ICREN ICREP ICRIP ICRID ICNAME

1 RI 19327 -99 -99 1 1 99, = =X -99 & ° 190 99
@C ICBL SH20 SNH4 SNO3
1 1 =99 -99 -99

*PLANTING DETAILS
@P PDATE EDATE PPOP PPOE PLME PLDS PLRS PLRD PLDP PLWT PAGE PENV PLPH SPRL
119327 -99 18 -99 iy H 25 =99 10 -99 25 28 1 -99

*IRRIGATION AND WATER MANAGEMENT
@I EFIR IDEP ITHR IEPT IOFF IAME IAMT IRNAME

1 1 30 50 100 GS000 IR0O01 10 Plantl
@I IDATE IROP IRVAL
1 19327 IR010 0
1 19330 IR009 50
1 19333 IR006 50
1 19336 IR006 50
1 19339 IR006 50
1 19342 IR006 50
1 19345 IR006 50
1 19348 IR006 50
1 19351 IR006 50
1 19354 IR006 50
1 19357 IR006 50
1 19360 IR006 50
1 19363 IR006 50
1 20004 IR006 50
1 20007 IR006 50
1 20010 IR0O6 50
1 20013 IR006 50
1 20016 IR006 50
1 20019 IR006 50
1 20022 IR006 50
1 20025 IR006 50
1 20028 IR006 50
1 20031 IR006 50
1 20034 I1R006 50
1 20037 IR006 50
1 20040 IR006 50
1 20043 IR006 50

*FERTILIZERS (INORGANIC)

@F FDATE FMCD FACD FDEP FAMN FAMP FAMK FAMC FAMO FOCD FERNAME
1 19327 FE005 AP002 5 47 47 47 -99 -99 -99 Plantl
1 20006 FE005 AP0OI1 5 58 0 0 -99 -99 -99 Plantl

-99

-t}

74

PLNAME
Plantl



1 20016 FE0O0S5 APOO1 5

58

*RESIDUES AND ORGANIC FERTILIZER

@R RDATE RCOD RAMT RESN
1 19327 -99 -99 -99

*CHEMICAL APPLICATIONS
@C CDATE CHCOD CHAMT CHME
1 19327 -99 -99 -99

*TILLAGE AND ROTATIONS
@T TDATE TIMPL TDEP TNAME
1 19327 -99 -99 -99

*ENVIRONMENT MODIFICATIONS
@E ODATE EDAY ERAD EMAX
119327 A 0 A 0 A 0

*HARVEST DETAILS
@H HDATE HSTG HCOM HSIZE
1 19327 GS000 -99 -99

*SIMULATION CONTROLS

@N GENERAL NYERS NREPS
1 GE 1 1
@N OPTIONS WATER NITRO
1 op N N
@N METHODS WTHER INCON
1 ME M M
@N MANAGEMENT PLANT IRRIG
1 MA R R
@N OUTPUTS FNAME OVVEW
1 oUu N Y

@ AUTOMATIC MANAGEMENT

@N PLANTING PFRST PLAST
1 PL 19001 19001
@N IRRIGATION IMDEP ITHRL
1 IR 30 50
@N NITROGEN NMDEP NMTHR
1 NI 30 50
@N RESIDUES RIPCN RTIME
1 RE 100 1
@N HARVEST HFRST HLAST

1 HA 0 02001

RESP
-99

CHDEP
-99

EMIN

HPC

-99

START

SYMBI

LIGHT

FERTI

SUMRY

PH20L

ITHRU
100
NAMNT

RIDEP
20
HPCNP
100

RESK
-99

RINP
-99

-99

RDEP
-99

CHT. .CHNAME

-99

ERAIN
A 0.0

HBPC
-99

SDATE
19326
PHOSP

EVAPO

RESID

FROPT

PH20U

100
IROFF
GS000
NCODE
FEOO1

HPCNR

-99

ECO2
A 0

HNAME
Rice

RSEED
2150
POTAS
N
INFIL
S
HARVS
M
GROUT
Y

PH20D

30
IMETH
IR001
NAOFF
GS000

EDEW
A 0

DISES
N
PHOTO
L

CAQUT
Y

PSTMX
40
IRAMT
10

-99

RMET RENAME

-99

EWIND ENVNAME

A 0

CHEM
N

-99 Plantl

-99

TILL
N

Co2
M

SMODEL
RICER

HYDRO NSWIT MESOM MESEV MESOL

R

1

G

S

2

WAOUT NIOUT MIOUT DIOUT VBOSE CHOUT OPOUT FMOPT

X,

PSTMN
10
IREFF
1

Y

Y

N

Y

N

Y

A

75
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*EXP.

@TRNO

WWWWWWWNNNRNRNNNN R PP PR R e e

N9 JdJJd 9 JdJJdoo0oo0o0o0o0oo Ulurorol gragror o s abs D D DD

DATA (T): BKLK1901lRI GC Rice 7 Var.
DATE LAID CWAD HIAD T#AD GWAD
19327
19356 0.09 29 70
20006 0.56 292 106
20021 2.67 2975 161l
20063 3.86 5585 0.37 2221
20064 3.15 5287 0.38 2165
20065 3.51 5234 0.34 1947
20066 3.03 5188 0.39 161 2143
19327
19356 0.08 36 56
20006 0.25 138 84
20021 4.87 3045 134
20053 2.72 4338 0.39 1815
20054 2.82 3808 0.37 1536
20055 3.04 3821 0.36 1527
20056 3.18 3922 0.41 134 1760
19327
19356  0.07 23 84
20006 0.44 314 . T8,
20021 3.81 4621 164
20063 3.27 5932 0.37 2349
20064 3.32 5720 0.38 2326
20065 5.07 5980 0.38 2400
3 20066 3.61 5617 .41 164
Y 08
19356 0.11 57 56
20006 0.63 324 85
20021 IO oOEmSE2s 130
20063 4.68 4427 0.32 1541
20064 4.66 4841 0.35 A
20065 4.56 4742 0.31 1641
20066 4.41 4459 0.31 1301554
19327
19356 0.12 56 84
20006  0.34 282 b
20021 2.92 2714 lel
20066 4.12 5474 0.36 2084
20067 5.06 6702 0.36 2554
20068 ~2.77 5306 0.41 2326
20069 3.03 5448 0.41 161 2363
RR7
19356 0.24 136 94
20006 1.70 1103 138
20021 4.12. 3468 195
20055 7.71 7064 0.40 3008
20056  7.49 7994  0.36 3061
20057 7.21 8392 0.34 2990
20058 3.72 6837 0.43 195 3102
19327
19356 0.08 64 98
20006 0.24 123 158
20021 1.04 977 247
20053 4.70 7819 0.42 247 3441
20054 4.72 6618 0.42 2950
20055 6.59 7712 0.39 3179
20056 6.10 7149 0.43 247 3269

Plantl

2423
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*EXP.

@TRNO

~N oUW N

DATA (A):

IDAT ADAT MDAT

20016
20006
20016
20016
20016
20006
20006

20046
20036
20046
20046
20046
20036
20036

20066
20056
20066
20066
20069
20058
20056

CWAM
5323
3972
5812
4617
5732
7572
7324

HWAM
2118
1662
2375
1656
2331
3037
3212

BKLK1901RI GC RICE 7 Var.

HIAM
.37
.38
.39
.32
.38
.38
.41

O O OO oo o

Plantl

77
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