a A a Y o A a d d'
IFas Magy : mydszgndlinuudiassmsilgnisuazansaumamagimansine
msdaaiinatIvIeenizd 105 lunuijsdugns deniaunsnsdn
(APPLICATION OF CROP MODELING AND GIS FOR AGROCLIMATIC OF
KDML105 IN TUNG SAMRIT, NAKHON RATCHASIMA, THAILAND.

¢ Y < o/ v
91015813011 : frremansiaisd as. Wa'lve yayg, 117 wih.

ISBN 974-329-714-6

[

= dyd S 9 ) 9 . A [ ~
NITANYIUY @1qﬂizmﬂmﬂmmumaawn (CERES-Rice) LW@WTJHTJQTW]LW?JW%

Y H 4
audmsudnuneenuza 105 Tumsdgndunieaznd luiuigedugns ms

[ a Q‘{ 9J a o 1Y dy d‘ 1Y = A =
Uszmnaumdudszansnisuinvnnenuza 105 SIM5UNUNNIANZ TUDNIRBUHTD ANEN

a Y

Aan ) /q 9 o Y
AMsUsznamveyagioina 5‘5]3']’1]ﬁ’f]l]ﬂ:nilgﬂﬂ@\ulagﬂﬁgQﬂﬂi%LlUU%Wa@Qﬂ'ﬁﬂgﬂmqj

£ U

9 a

A = A 4 a @
ﬂﬂﬁﬂ\?ﬂ@ﬂﬂﬂ’JGUTJﬂ@ﬂll%a 105 nﬂmaummﬂ w.a. 2542 nvhsdurIneay

] 4

= ~ o Y 9 o v A SN Y a

LﬂﬂIuIaEJZIﬁuWi ﬂﬂﬂ']ﬂa’l‘lﬂ'l’fﬂq 15 U Gluﬂﬂ“]fmuﬂﬂll!ﬁuWWﬂuﬂﬂﬁ1ﬁ 80 LHUANAT NI
4

49 50 uAaT AuiumsawIsmadulszansnssulugiioves DSSAT 3.5 aeldann

v 4
LL?@%@M?ILWN'I%G’N@IQQ’@ WaﬂTﬁﬁﬂ‘H’lW‘U'ﬂ ﬂ131"i1?]WﬁiJﬂﬁgﬁﬂ‘ﬁﬂiﬁﬂJsll’fNeﬁjTJGll"l'Jﬂ@ﬂiJga

o & 9 o A ' o =5 ¥ o v o o Y a A A
105 ﬂ'IHJu@l@\iﬂ1&1&1!ﬂ15ﬂf]u1!1llﬂ1J5$Qﬂﬂclﬂfﬁ']‘ﬁﬁ’ﬂﬁ?ﬁﬁﬂﬂ?ﬂﬂgﬁuﬂﬂﬂlﬂﬂﬂlﬁu@ aseyu
[ = . A 9 Y1 o a 9 1 A o
JUNANITANEIUDY Vejpas (2002) °VI31@@31%ﬂ1ﬁuﬂ5$ﬁﬂ‘ﬁﬂﬁ53J51113!L@]Z1$Lﬂﬂu11'lﬂ'13141u'18
Pl 1

Wauims msesydule uazwarda laududinims lgadulse@ninssumasnnvate

k4
U v

A dyw 1 9 1 A = = 1 =\
EOU UDNVINUIINUIN miﬂgﬂsunizw’mmauumﬂumﬂumauuu fI1 P2R WA

€

o [

o aa . Ao a Q(A' =} 9
UAUTNUIUNY TJQVI‘L! (Julian date) vauenmaulseanfoumiounu

a

I~ =1 as 19 Y9 A A A
ﬂ”lil,ﬂiﬂ‘ﬂmfJ‘]J’J‘ﬁﬂ"liﬂi%‘lﬂﬂlﬂﬁ]@llaﬂllﬂ”lﬂ1ﬂjﬂElbl‘lfsllﬂi;l‘amaflﬁﬂmi’)u INTADIUN

Y 4
asagmelunazuenyedugnd dreTUsunsy ILWIS GIS V3.1 4 7530 Moving Average,
Moving Surface, Trend Surface l¢ Kriging HANSANYINDIN 35S Kriging aﬁQQﬁWW§Uﬂ1§
Y
UszinaanhrutaziuIuIuduan Moving Average 1182 Trend Surface IMMNEAUTIHTUMNT
UszInaumguriazANNeILAINNEIA1
Y H
NMIATINAOUANNYNABIVBIU DT 09 Tasdutiumsnaas luiuiinbasns 1w
1 lel g} ~ o ts 9y
38 uvid i luaawiuuazyalsznulual 2542 uaz 2543 MsdrassaaIumsalilgnind
4

(CERES-Rice) Tnglddoyaninuilainaans mduilszaninssudnnunmaenuza 105 gl

a [ ' o

gaauazdoyanie AT eIy #anmsasRdoUNN KamsHeHa TiaNugNdoguile

v
a =

T¥mdulszaniiugnssudnnuniaenuza 105 yalui mdeyagioinman laninmslszua

U U

1 { @ ) o o a o
ﬂ']maﬂi']ﬂlﬁﬂu Llazﬂ'lﬁclsf}f]uﬂﬂjﬂﬂi%ﬁﬂﬂ“ﬁu%’]ﬂ GIS LL‘UU%]T@@QWWHT&W@Nﬁ@%}WQQQﬂQWﬂW

] 9
duna ua Inaniudluseaiannmsvesdnnduanmmsilgnuuuriusazilng



II

sq 9 ) A Y] ~ Yo a
mylszgna lguuuitaouieriulgnimuzanlaslvidneninvesnanangaga
Y <o ~ 1 o 1 A o 4 [ Y 2’
Melaanumsaisiasdi  uANAAUNEIIND MITIaBIAD UMV 6 Juilgn M3l
Aan 1 A A Y Y 2 o A o Y
2 7% aAnuuanaNveIriaay uazlsteyasime 25 1 duiiunmsdiasanisllgnini 103 g
a o dy A o = o ~ A A 9
(UIATEIN 5 X 5 asnnlawas) Minuingedugns ulgnimngauiigan lanneanms
o I . . . { J I 4 o 1 a
$10041A81937 stochastic dominant analysis taen# 75 Wesidud ma wazihawanaa lladhs
{ 1 4 1 [ a 09;
uwuNNMsszanumnnga wamsdszgnanud Julgndnvneenuza 105 Tuanimi
1 ' [ d' = a 09.1, as 1 o
lutazrallszmuegsenang Jum 184 15 Aguisu 1aIsMstgnuuuniuuazilng) uazms
) @ 4 :l
Yndrtnaunsavens118sn 2 dlavimniiduiieane
L4 o a g { [ 1 {
m3ilszgnd lagdrsramanandnluiuilndifies 103 90 wSewdisunuainldan
o ' o Y A a 9 1 1 A a9
M3d1avd NBUINMIATIHUANAAT Tasmsdszanumainga wun Tudlndud 91aen
a Y a = @ 1 d ~ 4 9
wzd 105 ldwanangads 2.8 duasenas 1iullamthiinsznirunvasuazannssing

Tagd ldoaldmauuziinnaay

a a 4 4 {
s una TuTagmsnaany AeI0%001015NUS Y.

= = A A A (= !
ImsAnyT 2545 AU ¥D01TINUTAVITIN ...

v XK

A A A A A (= 1
DIYNDFOUNANH. ...t AIUOFOINTINUTIBIT Moo,



III

VICHIEN KERDSUK : APPLICATION OF CROP MODELING AND
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KDMLI105 that has been known as aromatic rice with superior grain
characteristics and eating quality is mainly produced in Northeast of Thailand. Tung
Samrit, Nakhon Ratchasima is one of the main production areas where it was
indicated by one of the projects of MOAC to raise the average yield to 450 kg/rai.
However one of the major problems that caused uncertainty in growing, is inadequate
rainfall and poor distribution of rain. Farmers may fail to grow rice in some years.
Rice yield is the product of interaction between genetics and environments. Genetics
can express the potential yield when it grows on the most suitable environment.
Through the modeling approach we can understand the complex system of crop
environment interaction and manipulate the crop management such as planting date to
maximize the yield under such environment. This study aims to use the CERES Rice
Model as the modeling approach to identify the suitable planting date under direct
seeding or transplanting of KDML105. Along of the study procedures there were the
processes of determining KDML105 genetic coefficient under northeastern condition,
weather data interpolation, model validation and model application at the end.

Twelve monthly plantings using 15 days old seedling were transplanted to a
cylindrical tank with 80-cm. diameter and 50-cm. tall, at SUT Farm in January to
December 1999. Following the process of determining genetic coefficients in DSSAT
3.5 manual, optimum conditions without stresses were applied in this experiment.
Data collection and genetic coefficient calculations were also performed The results
confirmed that the genetic coefficient of KDML105 is needed to determine before
performed any application in northeastern region. It is confirmed the finding of
Vejpas (2002) that monthly genetic coefficient gives more precise prediction in crop
phenology, growth and yield than using average genetic coefficient. The P2R values
(extent of delay in phasic development for each hour increase in photoperiod above
critical photoperiod, expressed as GDD °C) were found to correlate with Julian date
between March to August where the values of others parameters of monthly genetic
coefficients of these 6 months are the same.

Five years historic weather data from Meteorology Department, Royal
Irrigation Department, and Energy Development and Extension Department were
calculated for monthly means. For better results of weather data interpolation,
location and number of weather station are needed to covered the area inside and
outside Tung Samrit. Four point interpolation functions in ILWIS GIS (Moving
Average, Moving Surface, Trend Surface and Kriging) were tested and compared for
the best results of weather data type of rainfall (mm), rain day (day), temperature (°C)
and sunshine hours (hr). The interpolation function that gives lowest RMSE and high
correlation coefficient is selected for the interpolation function of that data type. The
results indicated that Kriging is the best method use for rainfall and rain day whereas
Moving Average and Trend Surface are good for temperature and sunshine hours
respectively.
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Prier to perform any application of the crop model, the model is needed to
validate. The 38 sites of field experiment were conducted in Tung Samrit during the
wet season in both rainfed and irrigated conditions in the year 1999 and 2000.
Location (UTM coordinate system) and crop management (e.g. planting time,
methods, amount and type of fertilizer application etc.) were collected. Observed data
such as crop phenology, biomass and yield were also recorded. Soil of each site was
sampled and anylyse for pH, % organic matter, total N (mg N 100 g soil') and
electric conductivity. The overlay function in GIS was used to identify soil series and
monthly mean of weather data of each site. The monthly mean of weather data was
then feed into SIMMETEOQO Program to generate daily weather data for the year 1999
and 2000 of each site. The CERES-Rice model was simulated using input data from
field experiment, new set of genetic coefficients of KDML105, soil series and daily
weather data. Then the simulated against observed grain yield and crop phenology
were compared for assessment of model accuracy, RMSE, r* and Index of Agreement.
The results indicated that the new set of genetic coefficients of KDML105, weather
data interpolation and overlay function in GIS are working well in model validation.
The model is overestimated the grain yield but quite accurated in term of crop
phenology of both direct seeding and transplanting.

The final step in crop modeling is to use the model for application. This study
uses the model to identify the best time of planting and potential yield under different
scenarios. The scenarios comprises of the combination of 6 planting dates (1% June-
D1, 15" June-D2, 1% July-D3, 15™ July-D4, 1*' Agust-D5, and 15™ August) 2 water
regimes (rainfed and irrigated), different soil types and 25 years of weather data. The
model ran 103 location (grid size 5*5 km?) scattering across the Tung Samrit area.
The best time of planting was selected by stochastic dominant analysis of the
simulation results and 75 percentile was determined as a point map before making
interpolation map. It is concluded that the best time of planting under rainfed and
irrigated conditions are between 1% and 15" June for both direct seeding and
transplanting. However if there is enough water, transplanting can extend by another
2 weeks.

Another model application is to see whether there is a potential to increase the
yield. The informal survey was conducted in the same field close to 103 points in
model application. The secondary data of Department of Agriculture Extension are
also included. The survey yield was then compared to the simulated yield for yield
gap before making a map by point interpolation. The results pointed out that yield of
KDMLI105 in Tung Samrit can reach the goal 2.8 t ha” without any recommendation
if there is a good year of rain.
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