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Executive Summary

Development, evaluation, and application of appropriate agricultural technology for crop
production at the level require multiple types of information and data, which can be used by
different users. However, data are often lacking and underutilized with various degrees of access
and quality of data sets. The Decision Support System for Local Level Crop Production System:
TongTungThai (DSS_TTT or DSSLocal) project is tripartitely funded by the Thailand Research
Fund (TRF), the Chiang Mai University (CMU), and the Department of Agriculture (DOA) to
develop a decision support system (DSS) to assist farmers and users in making decision to
improve crop production system in two villages, namely Ban Huey Kaew, Tambon Mae Feng,
Amphoe San Sai, Chiang Mai and Ban Hin Laad, Tambon Baan Kor, Amphoe Muang, Khon
Kaen.

During February 2002 — April 2004, the first phase of the project has developed a web-
based DSS TTT prototype system that provides a convenient access for documenting, archiving,
and exchanging village and household data and information on five crop production systems.
Users can access the DSS_TTT via the Internet connection. The web-based DSS_TTT system is
currently administered by the Decision Support System for Agricultural Resource Management
Research Unit (DSSARM), using this URL http://mccweb.agri.cmu.ac.th/ttt/home/index.asp of
the Multiple Cropping Center, Chiang Mai University.

The web-based DSS TTT system consists of three integrated units, namely; the
ModelBase Management System (MBMS), the Database Management System (DBMS), and the
Dialog Management System (DGMS). The system was developed on a PC server with the
Windows Operating System. The system is composed of one server, which is used as database
and web servers. Currently, the database system manages village household data sets
(TTT _HH.MDB), crop production management (CPM.MDB) activity, and crop specific
information (Crop2004.MDB), includes five major crops namely; rice, maize, potato, cassava,
and sugarcane. This is an extensible database system, which can be modified and extended to
cover other aspects of village and household data sets such as cost and benefits of crop
production options, One Million Baht Village Fund activities, One Tambon One Product (OTOP)
activities, and poverty reduction project, etc. The DBMS and MBMS is linked with a small utility
called GISDRV2003.EXE, which allow simulation of various production options as defined by
user through dynamics web-based DGMS pages. The access rights to enter, modify, retrieve the
farm household system(s), historical data and enter farm operation activities are granted to
several types of users based on their authorization level, i.e. system administration, village
headman, and household head. The output can be produced in graphic or text form on the web
browsers at the user’s requests.



The web-based and offline DSS TTT system was designed to provide the
following functionalities for various users;

e Village level basic data sets
o Enter, modify village history, resources, and household profile data
o Display and printout the village level data
o Simulate various crop production options for decision support

e Household data sets
o Household information
o Farming activities on crop production and crop yield monitoring
o Cost of inputs and price of farm products
o Simulate various crop production options for decision support
o Five crop simulation models are installed, rice, maize, potato, sugarcane, and

cassava

The web-based DSS_TTT system was evaluated by users to improve web-base services
such as the ease of use, access to specific village, household, and crop production data. With the
DSS TTT system and Internet connection, village-headman and farmers can gain access to a
wide variety of up-to-the-minute information, which is accessible to them at all times of day or
night. Farmers can stay in touch with one another such that mutual support, trade and advice can
be facilitated within the community. By providing specifically designed information about crop
production for farmers, the web-based DSS TTT allows rapid development of this new
information medium. By the use of specially designed user-friendly discussion group, farmers
can reduce costs and increase profits. Communication with buyers is made easily and effectively.
Location of suppliers is facilitated. Farmers can receive mutual support and advice, they can
simply and easily post up questions and discuss topical issues with each other.

By receiving up-to-the-minute information on such things as crop market prices, new
research and technologies, marketing opportunities and sources of inputs, farmers can reap the
rewards of participating in the web-based DSS TTT. By using the service as virtual forum for
discussion of topical issues, for trade in farm inputs, machinery, parts, farmers can utilize the
benefits of the Internet to the full through the web-based DSS TTT. This project combines
agricultural specialists and experts, a variety of computer software engineers, hardware engineers,
information technology and network experts. No other DSS that we know of combine extensive
agricultural knowledge and experience with information technology expertise. The efficiency of
production systems can be enhanced through the development of DSS TTT. This means higher
profits for all farmers, input suppliers, agricultural organizations and food manufacturers who
participate in the web-based DSS TTT services.
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http://oriole.ac.iastate.edu/webgro/ WebGro: A web-based soybean yield simulation model to

analyze the effects of interacting yield-limiting factors.
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A1514 2: FaatNTayadIusuNs M uLUANaaITg

*EXP.DETAILS: DTCMO203RI TTT rice

*GENERAL

@PEOPLE

Attachai Jintrawet et al., 2004

@ADDRESS

MCC, CMU, Thailand

@SITE

Ban Huey Kaew, San Sai, Chiang Mai and Ban Hin Lad, Ban Kor, Khon Kaen, Thailand

*TREATMENTS mm—m—mm———————— FACTOR LEVELS-—----=-———-—---—
@GN R O C TNAME. ...t iiiiiiinnn.n. CU FL sA IC MP MI MF MR MC MT ME MH SM
1 10 0 Potential 11 0 1 1 1 1 1 0 O 0 0 1
21 0 0 Water Limited 11 0 1 1 2 2 1 0 0 0 0 2
31 0 0 Nitrogen limited 11 0 1 1 0 0O 1 0 O 0 0 3
*CULTIVARS

@C CR INGENO CNAME
1 RI TRO0O01 KDML105

*FIELDS

@L ID FIELD WSTA.... FLSA FLOB FLDT FLDD FLDS FLST SLTX SLDP ID SOIL FLNAME
1 DTCM0203 DTCM -99 0 IB0OO 0 0 00000 -99 50 IBRIS10024 -99

L XCRD .....oi.... YCRD ..... ELEV ... ... AREA .SLEN .FLWR .SLAS
1 0.00000 0.00000 0.00 0.0 0.0 0.0 0.0

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

1 RI 02210 600 -99 1.00 1.00 -99.0 0 0.00 0.00 100 15 -99
@C ICBL SH20 SNH4 SNO3

1 5 0.650 10.1 0.1

1 20 0.600 10.1 0.1

1 35 0.550 0.7 0.1

1 50 0.550 0.7 0.1

*PLANTING DETAILS
@P PDATE EDATE PPOP PPOE PLME PLDS PLRS PLRD PLDP PLWT PAGE PENV PLPH SPRL
PLNAME

1 02213 -99 75.0 25.0 T H 20 0 2.0 0 23 26.0 3.0 0.0
-99

*IRRIGATION AND WATER MANAGEMENT
@I EFIR IDEP ITHR IEPT IOFF IAME IAMT IRNAME
1 -99 -99 -99 -99 -99 -99 1 -99

@I IDATE IROP IRVAL IIRV
1 02210 IRO10 0.0 0
1 02210 IROOS8 2.0 0
1 02210 TIR009 20.0 7
1 02210 IR003 5.0 0
1 02210 IR009 100.0 7
1 02210 IR003 30.0 0
1 02210 IR009 150.0 7
1 02210 IR003 50.0 0

@I EFIR IDEP ITHR IEPT IOFF IAME IAMT IRNAME
2 -99 -99 -99 -99 -99 -99 1 -99

@I IDATE IROP IRVAL IIRV
2 02210 IR010 0.0 0
2 02210 IR0OS8 2.0 0
2 02210 IR009 20.0 7
2 02210 IR003 5.0 0
2 02215 IR009 100.0 7
2 02215 IR003 30.0 0
2 02220 IR009 150.0 7
2 02220 IR003 50.0 0
2 02230 IR009 5.0 8
2 02230 IR003 5.0 0
2 02240 IR009 150.0 6
2 02240 IR003 50.0 0
2 02250 IR009 150.0 7
2 02250 IR003 50.0 0
2 02260 IR009 4.0 8
2 02260 IR003 4.0 0
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lab
2 02270 IR009 150.0 6
2 02270 IR003 50.0 0
2 02280 IR009 150.0 7
2 02280 IR003 50.0 0
*FERTILIZERS (INORGANIC)
@F FDATE FMCD FACD FDEP FAMN FAMP FAMK FAMC FAMO FOCD FERNAME
1 02213 FE005 APO14 1 70 -99 -99 -99 -99 -99 -99
1 02243 FE005 APO11 1 35 -99 -99 -99 -99 -99 -99
2 02213 FE005 AP014 1 23 -99 -99 -99 -99 -99 -99
2 02243 FE005 APO11 1 12 -99 -99 -99 -99 -99 -99
*RESIDUES AND ORGANIC FERTILIZER
@R RDATE RCOD RAMT RESN RESP RESK RINP RDEP RMET RENAME
1 02210 REOO1 800 1.10 -99 -99 -99 15 -99 -99
*SIMULATION CONTROLS
@N GENERAL NYERS NREPS START SDATE RSEED SNAME........itttieuunnnn
1 GE 1 1 S 02210 2150 Potential production
@N OPTIONS WATER NITRO SYMBI PHOSP POTAS DISES CHEM TILL
1 0P Y Y Y N N N N N
@N METHODS WTHER INCON LIGHT EVAPO INFIL PHOTO HYDRO NSWIT MESOM
1 ME M M E R S C R 1 G
@N MANAGEMENT PLANT IRRIG FERTI RESID HARVS
1 MA R A R R M
@N OUTPUTS FNAME OVVEW SUMRY FROPT GROUT CAOUT WAOUT NIOUT MIOUT DIOUT LONG CHOUT OPOUT
1 0U N Y A 3 Y N Y Y N N Y N N
@ AUTOMATIC MANAGEMENT
@N PLANTING PFRST PLAST PH20L PH20U PH20D PSTMX PSTMN
1 PL 02029 02043 40 100 30 40 10
@N IRRIGATION IMDEP ITHRL ITHRU IROFF IMETH IRAMT IREFF
1 IR 30 80 100 IB006 IBOO1 10 1.00
@N NITROGEN NMDEP NMTHR NAMNT NCODE NAOFF
1 NI 30 50 25 IB001 IBOO1
@N RESIDUES RIPCN RTIME RIDEP
1 RE 100 1 20
@N HARVEST HFRST HLAST HPCNP HPCNR
1 HA 0 87036 100 0
@N GENERAL NYERS NREPS START SDATE RSEED SNAME........ciiiiieennn.
2 GE 1 1 S 02210 2150 Water limited production
@N OPTIONS WATER NITRO SYMBI PHOSP POTAS DISES CHEM TILL
2 OP Y Y Y N N N N N
@N METHODS WTHER INCON LIGHT EVAPO INFIL PHOTO HYDRO NSWIT MESOM
2 ME M M E R S C R 1 G
@N MANAGEMENT PLANT IRRIG FERTI RESID HARVS
2 MA R R R R M
@N OUTPUTS FNAME OVVEW SUMRY FROPT GROUT CAOUT WAOUT NIOUT MIOUT DIOUT LONG CHOUT OPOUT
2 0U N Y A 3 Y N Y Y N N Y N N
@ AUTOMATIC MANAGEMENT
@N PLANTING PFRST PLAST PH20L PH20U PH20D PSTMX PSTMN
2 PL 02029 02043 40 100 30 40 10
@N IRRIGATION IMDEP ITHRL ITHRU IROFF IMETH IRAMT IREFF
2 IR 30 80 100 IB00O6 IBOO1 10 1.00
@N NITROGEN NMDEP NMTHR NAMNT NCODE NAOFF
2 NI 30 50 25 IB0O01 IBOO1
@N RESIDUES RIPCN RTIME RIDEP
2 RE 100 1 20
@N HARVEST HFRST HLAST HPCNP HPCNR
2 HA 0 87036 100 0
@N GENERAL NYERS NREPS START SDATE RSEED SNAME........ciiiiieennn.
3 GE 1 1 S 02210 2150 Nitrogen limited production
@N OPTIONS WATER NITRO SYMBI PHOSP POTAS DISES CHEM TILL
3 OP Y Y Y N N N N N
@N METHODS WTHER INCON LIGHT EVAPO INFIL PHOTO HYDRO NSWIT MESOM
3 ME M M E R S C R 1 G
@N MANAGEMENT PLANT IRRIG FERTI RESID HARVS
3 MA R N N R M
@N OUTPUTS FNAME OVVEW SUMRY FROPT GROUT CAOUT WAOUT NIOUT MIOUT DIOUT LONG CHOUT OPOUT
3 OU N Y A 3 Y N Y Y N N Y N N
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@ AUTOMATIC MANAGEMENT

@N PLANTING PFRST PLAST PH20L PH20U PH20D PSTMX PSTMN
3 PL 02029 02043 40 100 30 40 10
@N IRRIGATION IMDEP ITHRL ITHRU IROFF IMETH IRAMT IREFF
3 IR 30 80 100 IBOO6 IBOO1 10 1.00
@N NITROGEN NMDEP NMTHR NAMNT NCODE NAOFF
3 NI 30 50 25 IB001 IBOO1
@N RESIDUES RIPCN RTIME RIDEP
3 RE 100 1 20
@N HARVEST HFRST HLAST HPCNP HPCNR
3 HA 0 87036 100 0
a o
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A1979 3: LWFELNEUANHULIANIZTBITTUUFIUTDYA MS Access, WAz SQL server 2000

dailFauiau (Parameter) Access 2000/XP  SQL server 2000

AMuUANUN NI LT BYA t avTlsieLATeIuNTNEuTlaATeY (Number  n/a 16

of instances per server)

uaugudeyaseaniunneesgudeya s uiesiaeTacusine il n/a 32,767

LATBd (Number of databases per instance/server)

uingrieagudaya (Number of objects per database) 32,767 2,147,483,647
ﬁﬁuqumﬁdﬂuﬁﬂﬁﬂuiﬂu’]@ (Number of users per database) n/a 16,379
fﬁﬁmwﬁﬁ‘ﬁ‘mm entity ﬁiﬂgm"ﬁ@g@ (Number of roles per database) n/a 16,367

AU ﬂﬂﬂdﬂﬂu‘ﬁ‘ﬂuﬂ@ (Overall size of database (excluding logs) 2GB 1,048,516 TB*
RMUIUARANUFBAIT19 (Number of columns per table) 255 1024
ﬁﬁmmmﬁﬂgmﬂ #1979 (Number of rows per table) limited by storage limited by storage
AU byte ﬁiﬂLLm‘ﬁﬂﬂm@ (Number of bytes per row: Excluding 2 KB 8 KB
TEXT/MEMO/IMAGE/OLE)

RATUILARANIIGID m%@m@ﬁm@"ﬁmﬂ@ (Number of columns per query) 255 4,096
fiﬂmummﬁ@ﬂ%\imiﬁ?ﬂﬂ@%g@ (Number of tables per query) 32 256
aualisunga ﬁiﬂﬂ%\m’ﬁﬁHﬂ@%ﬂﬁj@ (Size of procedure/query) 64 KB 250 KB
AnuausiaussialisunsunisGangdeya (Number of input params per 199¢ 2,100
procedure/query)

fiﬁmuﬁﬁﬁ\iﬁifaﬂ%\imiﬁﬂﬂ@%g@ (Size of SQL statement/batch) 64 KB 64 KB
AINANTRINIIEENGTaYA (Depth of subquery nesting) 50 32
AuauRTiifan1ma (Number of indexes per table) 32 250 (1 clustered)
AuuResNFa ATt (Number of columns per index) 10 16
RNUIUAID] ﬂmm’ﬂ%@ stk 9-31 M) (Number of characters per object name) 64 128

A ldaulunsldanuniani o 1AM (Number of concurrent user 255° 32,767
connections)

1‘7{34’1: http://www.artofprogramming.net/development/dev_sqlserver tools.html

R TR Using a federated database in SQL Server 2000, you can have 32,767 databases of 1,048,516 TB each,
which is probably more space than anyone will ever need (though that phrase itself has proven dangerous to
say).
® This is how many concurrent users Access will allow, however this number is much smaller when
Access is used in a web-based environment (see Article #2195).
¢ SQL Server allows 32,767 concurrent connections, or the number of licenses allowed, whichever is lower.
4 The Query Designer interface in Access limits you to 199 parameters, though it is possible (but not

recommended) to create a query with even more parameters.
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1. scuunTTNannNIUUgagn (Potential crop production system)

2. szuunsuaanenindutiadaania (Water limited crop production system)

=

3. szuun1uannNgNy luinsawiuiladuandn (Nitrogen limited crop production

system)

=

4. szuunsNaRNENNsInaIunan Angia wariladadeaniiluiladadandin (Other

plant nutrients, pest, and social factors limited crop production system)
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NTEUAUNITABATIZINAY (eq 1) HIUNTTLIUNTNU WAL TUMHATINTYNTHA

6CO, + 6H,0 + [2.882 X 10°k J] >>>>> CsH,04 + 60, (eq 1)
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( Literature review/data analysis

Verification . AWanuuudiasy
Model development

d

Calibration > NATOLLULIIADY
Model testing <«—— Validation
a d A
< innzvinnusenlm >

Sensitivity analysis

a

1Fuuvdiaes
Model application

g1l 2: TUABUNITIFLAINUUIAA SMS LNAWMUY NARAL LAZNISITIULLLIIADY
Nt/§m3 (Dent and Blackie, 1979)

N199718A4ADIUNNITILULATRTNE AUAR SN N9 E AW NT29T] 1995 Taald Common
Gateway Interface (CGI) WAZN1HI1AI91 UWATHNNIIEIUHAIIUATEWE LN TUN91 97930 Web-
based simulation ol 1996 Winter Simulation Conference LLQ LW un i iflunagd 71N Web-

based Modeling and Simulation (WEBSIM) 11l 1998 uazdnauyn 2 I (Miller et al., 2001)

SLUUAANITLUUAINARINTURITE UL DSSAT 4.0
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\Ae92138N91 DSCSM030.EXE (Jones et al., 2003) iaa1128A1Naza9n lun sl uuuanass
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1. widoelsunsuudn (Main program) MNMTNAYLANNNTYINTLLBINUILFNG ]

a

2. vudaalsunsufAu (Land unit module) MU ATANIINITANUIULBINTZLIUNNT

! alld 1 dla
AN NHHAARNIAL
P

3. wiaeldsunsuugaunszuaunislunguaz 1WA W (Primary modules) 117

AURLANTRdAALL A NIaINad R TNz UUNT luAY TUNT LAZN1FAANITNARNT

nngannisgtuuuludifinasiul eatenniamauiussuuin nldanaaudn
¥ = o o A A Y 1 ~ 3
Haunis@aulilsunsunarazaonluniswmuiiuuataasiaaulise deq n13M191unes
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AN9ANALNEIN U IS UA N AAN L N LT 1R

Main Prog ram Primary Modules ﬁ Environmental Modifications ‘
Weather
-.I |‘- — Planting |
— Harvesting |
3 —>] Irrigation |
”R'un . Land Unit "| LB 2T D —b[ Fertilizer Application ]
Initialization
Module
—»[ Soil Dynamics
Seasonal ->| Soil I: Y l
Initialization s Soil Water l
§ — l L Soil Nitrogen & Carbon |
3
S Rate Soil-Plant-Atmosphere
3
5 Calculation +| | Template Crop models
a (The unit is Soybean
8 called Peanut
S By the Main
8 i Dry bean
Q| [ Integration Tng:fam »] CROPGRO Plant Template |« [ | Trzmato l
o perform
each [ Other crops |
Output Step of
5 processing -
o) And in turn calls L »[ Pest & Disease Damage |
Each of the Plant Modules
primary [ CERESNaize |
modules) L |
d Plant ) [ CERESWheat |
[ CERES Rice |
| SUBSTOR Potato |
[ Other crops |

51 3: AMWTINVRITTUUAANITULULIADI2DATTUNTH DSSAT 4.0 Faldluszuy

aduayunIsanfdulanaanalunasny vaevislne Jone et al, 2003;
Hoogenboom, et al., 2003: DSSAT 4 Volume 1)
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7188491849 DSSAT 4.0
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Tdsunsuiugiu Tisunsudas w9

. o a 1 dl v %
Main Program AILIANTZEZIIAINTTATUIN FanTUsunsudeanungldnuseanis
DSSAT-CSM pauANNIIARanIsA w0 Banidsunsuindndayaliauaisn

wlsiFnsuanuAN FileX uwindayasu uindayaiugnssu uas

aFauindeyaianisAaunmesuuuanasdluuindonsade

DSSAT40.INP
Land Unit denlenssndesruunisnaniielunlasndn
Weather gudayanienie viaawanlua i ulasdayagieniAsedu

T iflugnedqlaedmsunisldenuaesllsunsutasunellsunsy

Soil Soil Dynamics AuuANEzanlArasaAuLAasdUAY uazlinnalsulaseadng
AUANHNLATAINBNNTFFUNALLNDNNTAUI N ATRB9N TUAUaLNg
WHUENNL
Soil Water Module Auannadnaastinlumu n1sazaneaasiing nisluatinaestinmile

a

R0A1 NITNNNURAY ANANT9UN MEAY A NTL LAY

Soil Nitrogen and ~ Auanunadnaasulnsiauuazafuaulusu souisnsldijaimduas

Carbon Module  auvias] 8m91N198l084ANUDITINNG AN NT U9l LRINLAY

~ A
wa TN ludumy
Soil-Plant- qan1TnnsuelaninenaianiaaT AL InIeTTLIL Au-Ne-
Atmosphere U3981N1A IALRNI IUNTUIUNNIIDINIITEWENAINRAAY (Soil
(SPAM) evaporation) NN2ANEITNTRINT (Transpiration) LAZN170) AUNTB99IN

e (Root water extraction)

Soil Temperature ~ ANWAIIANYUN)NAUANNTUAIINANTDIA

Module
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cla
CROPGRO émqmmm?cy@uimLLmzm@wammLLﬁimﬁm Imeiflunaainnig
Crop Template WU TUAaET09912) §R9IN19AaLATITTLAILAZNTULINER
Module donléladausing o 109 AuanAnusanisresulnsauuay
ANFLIBY NIGNUNTBIAIFNN ] 2R NadvinanaaeslsAuay
=y AWy o A o a o = o IV
unas Tuauansaialiun dowmaes dadas dallian dauan taws
{1 Faba nziland Macuna, Brachiaria, laz Bahiagrass
Individual Plant ~ CERES-Maize AR TALATNanARTasLAa AT Inadunaainng
Growth Modules CERES- WUINsresiTuwsazdaveny n9n13duATsilauasnIsuLNgn
Wheat/Barley dauluddausing o 1esite Ausnianusieensresluinsauuas
CERES-Rice AIFLIBY NTGNUNTBIAIFNY 7] 2BITT
CERES-Sorghum
CERES-Millet
SUBSTOR-Potato
Other plants
Management Planting AuuaduLlgnauldnivun wrednnisuuudnluls
Operations
Module
. ° o ' a A 9o A o
Harvesting ANUIAUANUARINATING YiTRINE ENYUA 1iTedANITULL
LA
Irrigation Tdungatsznusndldnnnun wisedanisuuudnTui@nuaniw
ANTUTRIA
Fertilizer ldieainug ldnuun visednnisuuudnluds
Residue ldilaaan visauia
P Jone et al., 2003; uaz Hoogenboom, et al., 2003: DSSAT 4 Volume 1
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AATINETIENTUHANITATUIATFLLIFTE T

TsunsuunaninuiinfiacuannisAuiniaesldsunsudensing o ludesnaininig

MU IUAIUIBINTATLANNIIANABNAD NI IUUHNNNIIANIIHEAR FileX

TdsunsuunaaNAY (Land unit module)

utnfiFanilsunsugesseenszuaunising o aaugt 1 Iaaldardoudsndsnglu
udlndaga DSSAT40.INP Arununadnaastinuaz ulnsiaulufiu Auniss s wuIN1 109N

1 14
ANl AsuulasAFue LA MINURIA9UES 7] 2R

TusnsNuuuaNaaInNT

Tilsunsugaauuuanaasielungy CROPGRO AH190ANUAANENUINITUATNTLATEY
Fulnaesieldsnuau 7 RrlEun damdes (Glvcine max L. Merr.) 8864 (drachis hypogaea L)
§@819 (Phaseolus vulgaris L.) fauan & W3 velvet bean, faba bean (Vicia faba L.), NZABNA
(Tomato: Lycopersicon esculentum Mill.) ﬂ?t‘mﬁl’]ﬂa (cabbage) Wanuean (bell pepper) Mﬂ:_,ll’]‘i_lﬁ

\Jel (Bahia grass) WaZWnj U TaFe (Brachiaria grass)

Wamsznant 1 lunguuuuanaey CERES taun d19u15iatl (Barley: copersicon
esculentum Mill.) dalnmaeednd (Maize: Zea may L.) 4199119 (Sorghum: Sorghum vugaris
Mill.) 419W19ueNszIan (Millet: Copersicon esculentum Mill.) 419 (Rice: Oryza sativa L.) 419

4R (Wheat: Copersicon esculentum Mill.)

1%

wiUAae9lugu 3.5 Annasimue Mszuumeaiuliun wuudiaesdes wazuLy

o

AN UANLURS wanaNTAIAIRNIIWELI LU aagENsl
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A159 2: aguuinrasldsunsudanlussuudnnsuuudiaasiig DSSAT-CSM

N15YN9U ANaELNE FaulsduiuAAs
Batch ALIOIEUNAASS 318N99ANNT AKsedely batchfile B batchfilename (1)
Sensitivity analysis v‘hmu‘imﬂﬁﬁ‘ﬁmummm nauTald uasi/Asuanfaudsld E File TN (2,3)

Seasonal analysis AU AT Tm‘l"ﬁﬁﬁ'm ﬁwﬁunﬂﬂ N batchfilename (1)

Sequence analysis  WadnaasuazlulnsauluAuAUIMFeINes Huanaialgn  Q batchfilename (1)
ey

Spatial analysis ~ ANa@4NTHARNTUI WTannna vl Twwivawalue) S batchfilename (1)

Interactive W ldnusnnsadenanunaaesuazn1sdani sl Tddiaenng
Run all treatments ~ A1WAMNN3aAMaYNULLIWIUNAARITIAEN A FileX (2)
Debug Tidoyaarnuilndansin inpfile IngliFandeyaann FileX, D inpfile (4)

doyanu uazdoyanugnasunTg

(1) batchfilename TouRndoyad miun1sinueuULAae Tonnsguliun D4Batch.DV4 1l textfile
(2) FileX Taufludayan1sdnnisnaniie iy CMMC0201.RIX
(3) TN s98N139AN1INARNTINARINNTAUIN 1t 1, 2, vi38 3 sy

(4) inpfile TouRndoyadansny Tennsguliun DSSAT40.INP

o o

Finatinguadlia Batchfile &115UN19MI91UARNLLLA18298 11uA1979 3 1Tune&9 19

wuusaedlddeyaainuiludnnisnannaad) CMHK0203.RIX wazldAuinmianundaiuou 3

N139ANIT AINANAL

A1519 3: Tayaluuwin D4Batch.DV4 iNaMSRILLUIIRDINT

*BATCH

!

! Directory : D:\tmp

! Command Line : D:\DSSAT4\DSCSMO030.EXE B D4Batch.DV4
! Crop : Rice

! Experiment : CMHKO0203.RIX

! ExpNo 01

! Debug : D:\DSSAT4\DSCSMO30.EXE " B D4Batch.DvV4"
!

QFILEX TRTNO

CMHKO0203.RIX 1

CMHKO0203.RIX 2

CMHK0203.RIX 3
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AITNNARUIN 1. MANLszANEIanIzIasTs R Nlgn luwsazfauy

Cultivar PD P1 P2R PS P20

ANAUAT 171 490 360 203 12
13/2 490 330 200 12
5/3 490 240 203 12
17/5 490 210 200 12
13/6 490 210 200 12
1177 490 168 200 12
11/8 490 140 200 12
8/11 490 218 302 12
13/12 590 398 212 15

Gl1=55 G2 =0.022

fulmagl 171 490 462 200 12
13/2 490 346 220 12
5/3 490 255 220 12
17/5 490 195 240 12
13/6 490 237 210 12
1177 490 215 200 12
11/8 490 255 215 12
8/11 535 305 270 15
13/12 629 305 200 15

G1=53 G2 =0.021

ﬂnuﬁﬂﬁ1 1711 440 821 222 12
13/2 490 510 202 12
5/3 490 372 286 12
17/5 490 189 222 12
13/6 490 205 200 12
11/7 490 215 200 12
11/8 590 260 250 12
8/11 778 369 371 15
13/12 934 369 312 15

Gl =64 G2=0.02
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ARLAURIARLINEATNT (F1, F2) lulnsiau (N) waz Juilgn (PD)

VARIABLES COEFFICIENT STD ERROR STUDENT'S-t Prob
CONSTANT 3719.64 251.04 14.82 0.000
F1 -1463.49 335.81 -4.36 0.004
F2 -1054.49 335.81 -3.14 0.020
PD 882.82 335.81 2.63 0.039
N 1.64 3.76 0.44 0.677
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Farmer Observed Simulated yield
Cultivar Yield kg/ha #Seed /m2 Biomass kg/ha
Ay ANAUAT 4,462 14,881 9,228 2,452
TRTEEEEY Autlmag 5,057 16,414 10,085 2,804
Tege1 5] Autlmagl 5,657 19,917 11,360 2,624
N6 2,166 8,646 4,636 2,554
ANU N6 4,053 16,375 7,924 3,524
At N6 3,105 12,797 6,578 3,926
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ANAUAT 3,046 2,797 2,275-3,972 683 224
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TENIUMAABILIN 2AUNWNNINAABILLIL split-plot design RCB 11 4 41 Feilwugaiuelia
3| . o + 3| o & o ul/ = o 4 I o & a
\{1 main plot uazn134ANT9TenTlu sub plot WugHuNEaE 2 sxau THun Wuguemuausin
warWugalusn nisdnnistlewadl 3 szau tiun Tdanasld nnsdanisuuuinemans way
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[ dl A dl 1 o v a | a '8 dl . . 1

dwerasiendosaiuayunissindula d0an1391AnziANHLAeN (Risk Analysis) uardaeng
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(Tsuji et al., 1994)
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u u
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1. szuudnnegnamen 10.11 10.11 - -
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