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ESTIMATING SUGARCANE YIELDS
WITH OY-THAI INTERFACE

By
PROMBUROM. P', A. J INTRAWET?, AND M. EKASINGH"*
"Multiple Cropping Center, *Soil Science and Conservation Department,
Chiang Mai University, Chiang Mai, Thailand.

Abstract

The large-scale estimation of sugarcane yields is undertaken by various
agencies in Thailand. The current method depends on personal experiences
and site visits for cross checking. Advances in information technologies, both
software and hardware, has created opportunities to improve estimation
methods. The Oythai 1.0 interface was evaluated as a link between a DSSAT
v3.5 compatible sugarcane model and an ArcView Windows-based GIS
package for use in simulating yields at the farm or regional level. With this
system, users must provide spatial data of the area in cane and soil series,
weather, and administrative boundary maps and soil profile. The system can
be used to estimate yields and economic variables associated with different
management practices. Simulation results can be analysed using tabular
statistics and thematic maps. The linking, with necessary spatial and attribute
databases, has been completed for five key cane-producing provinces covering
1600 km’ in Thailand.

KEYWORD: CANEGRO-DSSAT, Human-Machine Interface, Resource
management, Yield Mapping.

Introduction

Government and private agencies annually allocate resources to estimate
cane production in Thailand. These estimates are generally made using a
simple regression method together with historical records. The estimates do
not take into account factors such as rainfall, management options, and soil
nutrient dynamics.

To more accurately predict cane production, especially for large areas, a
new method, which utiliz es crop modeling, is needed. Coupling simulation
models that take advantage of geographic information systems (GIS), global
positioning systems (GPS), Remote Sensing (RM) technologies, and spatial
databases can allow policy makers to predict crop yields more accurately and to
take appropriate actions on policies related to sugar exports (Hartkamp ef al.,
1999).

Modern information technology tools are available for scaling. These
tools employ a combination of correlation, extrapolation, and crop modeling
techniq ues to relate patterns across a wide range of temporal and spatial scales.
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Crop model development req uires a special function where growth and yield
patterns are related to biological and physical processes. Together with
reasonable spatial databases, a process-oriented crop model may be used to
provide scaling-up for ecosystem responses to changes in land uses and
policies. Our paper describes the evaluation and use of a PC interface software
(OyThai 1.0), which provides a link between a sugarcane model and spatial
databases to allow users to estimate large-scale sugarcane yields in Thailand
with general applicability to other environments.

Methods

Total cane production for any land area in a given production system
may be estimated as a product of cane area harvested and average cane yield.
Information on harvested sugarcane areas may be derived through grower
interview, field surveys, and satellite image interpretations. Similarly, average
sugarcane yields for a district or province can be derived by: interviewing the
growers in the region, by collecting crop yield data, or by using a validated
sugarcane model to estimate sugarcane yields. The objectives of this research
were to develop and test a model for predicting sugarcane yields, develop a
spatial database, and develop a human-machine interface.

To accomplish the first task, the team focused on testing and using a
sugarcane model (CANEGRO-DSSAT) (Hoogenboom et al., 1999) to estimate
cane yields for various soil types, management practices, and weather
conditions. The second task was devoted to spatial database development,
including administrative (district) boundary, weather and climate z one maps,
soil series maps, and sugarcane plot maps. We adopted the digital national
administrative boundary map for this purpose. We also developed a satellite
image analysis method, which allows users to produce digital information of
areas planted and harvested in five provinces in the Northeast region of
Thailand.  Several interface shells were developed to link between the
simulation model and various spatial databases.

A field experiment was designed to generate the DSSAT’s minimum
data set for use in the CANEGRO-DSSAT model validation process. The
experiment was conducted at three locations in Thailand, namely, Suphanburi
(14°N), Khon Kaen (16°N), and Chiang Mai (18°N). Treatments were arranged
in a split-plot design, with three replications. Two planting dates were the main
plots and two sugarcane varieties were the sub-plots.

The experiments were initiated with the planting of cane in February
1994 and were terminated in December 1998. Plant samples were taken from
each plot at monthly intervals, between J uly and November each year, to
determine weights of different cane plant parts, i.e., leaf blade, leaf sheath, and
stem as well as sugar yield components. The soil was classified as a Typic
Haplustalfs at Suphanburi and as an Oxic Paleustults at Khon Kaen and Chiang
Mai. Soil samples were taken at different depths before planting and analysed
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for nitrate and ammonium nitrogen concentrations and initial soil moisture and
soil pH levels.

Two major sugarcane plantation areas were selected, one each from
Khon Kaen and Suphanburi provinces. The Khon Kaen cane area can be
characterised as a mosaic of small holders scattered on an undulating
topography. The Suphanburi cane production area can be characteriz ed as
continuous sugarcane fields belonging to large holders. In each province,
LANDSATS TM images were obtained on November 3, 1994, and April 22,
1995. These were the only days when 90% of the areas were cloud-free.
Image rectification was used to improve map coordinate alignment with the
digital images.

ERDAS software and a computer with a UNIX operating system were
used to classify the images. Both supervised and unsupervised classification
methods (Lillesand and Kieffer, 1994) were used and evaluated based on a
classification accuracy assessment parameter, i.e., error matrix and KHAT
statistic (Congalton, 1991). Two digital maps of sugarcane fields were
produced from the November 1994 and April 1995 images. A similar image
classification process was used in five provinces in Northeast Thailand.

Various computer interfaces were evaluated under both DOS and
Windows environments to assist in linking the spatial databases to the
CANEGRO-DSSAT sugarcane model (Lal et al., 1992; Hartkampet al., 1999).
Of the interfaces evaluated, the OyThai 1.0 interface appeared to have the
greatest applicability. The OyThai 1.0 is a Windows-based interface, with
similar concepts and principles as the AIGIS/Win (Engel et al., 1997), which
allows users to place boundaries on the siz e of the area to be used to estimate
sugarcane production, define management practices to be used in the selected
area, simulate sugarcane production in the selected area, and to display the
simulated sugarcane production estimates of the selected area. Operation of the
OyThai 1.0 software req uires a personal computer with a Windows 95, 98, or
2000 operating system and at least 300MB of free hard disk space and the
DSSAT 3.5 or higher program (Figure 1)

The core databases of the OyThai 1.0 system includes a soil series map
at the 1:50,000 scale digitiz ed, with associated DLDSIS (Vearasilp and
Songsawat, 1991) soil attribute data sets, maps of administrative boundaries,
weather station coverage, and models are manipulated spatially on an IBM PC
computer running a Windows operating system. The developed OyThai
interface system can run an unlimited number of sugarcane management
simulations based on the selections by the user or the grower. Our example in
this paper deals with a sugarcane crop that was simulated, using historical
weather data. The cultivar selected was ¢ U-thong 2’°, planted on February 1, at
a planting density of 1.5 plants/m” to rows spaced 1.5 m apart. To study the
effect of water management on yield, both a rainfed crop and an irrigated crop
were simulated.
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For the irrigated management strategy, an automatic irrigation routine
was used, in which the crop was irrigated when the soil water content in the top
0.30 m of the profile dropped below 70% of the plant extractable soil water
content. It was also assumed that nitrogen or any other plant nutrients were
non-limited and that the plants were not under stress from other pests, diseases,
or weeds. It was also assumed that each Simulation Mapping Unit (SMU),
corresponding to a particular s

Results and discussion

The climate in these areas ranged, temporally and spatially, from humid
to semi-arid tropical. The Chaiyaphum region with mean annual precipitation
of 1068 mm is characteriz ed as the rain-shadow z one, Udonthanee as the humid
region with mean annual precipitation of 1364 mm, and the Khon Kaen area as
the semi-arid tropics with a mean annual precipitation of 1185 mm. Table 1
shows monthly averages of total precipitation, daily maximum and minimum
air temperature, and daily solar radiation for all three weather stations.

Satellite image interpretation, with the unsupervised -classification
method (Lillesand and Kieffer, 1994), revealed that the Udonthanee and
Nongbua-Lumpoo provinces contain a total of 83, 200 and 4000 ha of
sugarcane plantations (Tables 2). Overall image interpretation gave about ten
percent lower estimates of sugarcane area as compared to the Office of
Agricultural Economics (OAE) survey (OAE, 2001).

Soil maps, scale 1:100,000 for each province were obtained from the
Land Development Department (Vearasilp and Songsawat, 1991). They were
then digitiz ed into PC Arc/Info. Five provinces in the Northeast of Thailand
were entered into the system, namely: Loie, Nongbua-Lumpoo, Udonthanee,
Chaiyaphum, and Khon Kaen. More than 66 unique soil series (alfisols,
ultisols, etc.) were identified in the areas.

Soil and climatic diversity within the areas make them good candidates
for this study. Their performance would be indicative of several other locations
in Thailand and other sugarcane-growing regions. Soil texture (sand, silt, clay
content), bulk density and initial soil moisture content exhibited moderate to
high variability across the province, but only modest changes with depth. The
high lateral variability in soil texture is also reflected in the surface texture map
for the watershed, which shows a wide range in soil types (sand to silty clay, as
well as very complex spatial distributions. The organic carbon (OC) and initial
soil moisture (ISM) content values area moderately to extremely variable
across the province for OC and for ISM at any particular depth, and also
decreased substantially in mean value with increasing depth.

Simulated sugarcane dry weight for the rainfed area with additional
fertiliz er varied between 11.7 and 18.8 t/ha (Table 3). The lowest yield was
found on SMU# 9 (the Chiang Rai soil series), which has a relatively low water
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holding capacity. The highest yields were found on SMU# 2 (the Korat soil
series). Mean difference between simulated and observed sugarcane yield of
12 SMUs is only 4.9 percent. This compares favorably with the historical
reports of variation of sugarcane yields in Thailand by several agencies, both
private and public. The small difference in observed and simulated yield
demonstrates the ability of the model to predict leaf appearance rates, growth
and phenology processes of the U-thong 2 sugarcane cultivar. Furthermore, the
soil water balance sub-module with the model accurately predicted the soil
water dynamics of the rainfed conditions of the 12 SMU units.

One would also want to use the model to exercise production options,
i.e., would irrigation help improve sugarcane yields? When irrigation was
included to create a non-stressed soil environment, simulated sugarcane dry
weight increased significantly and reached a level between 24.5 and 53.5 t/ha,
independent of the spatial variation of the soil water holding characteristics
(Table 3). The difference between simulated and observed sugarcane yields for
the 12 SMUs was 109.3 percent. Evidently, the spatially and/or temporally
distributed weather and soil attributes interact in such a way as to enhance the
spatial variability, but eliminate the annual variability, of sugarcane yield.
However, there area many technical and practical reasons why simulated
sugarcane yields may not be similar to measured yields, including inadeq uate
and inappropriate model algorithms, incorrect model inputs, inadeq uate model
calibration and large experimental error.

These results encourage us to continue work on the simulation of
complex sugarcane cropping system. In addition, we will continue to improve
the model’s capacity in simulating the effects of pests on yield, which will
allows users to improve model accuracy on a large scale simulation. Research
to improve simulation of these processes is in progress and need close
collaboration between researchers and sugarcane growers. We also will
continue to improve the linkage between the model and user’s interface in the
Thai language. The Thai language interface is very important since more
growers can be trained to use the model and the interface, and more tests on the
model can be carries out by the growers and grower associates.

Conclusion

Although more testing is req uired, especially under irrigated conditions,
we have demonstrated technology that makes it possible to estimate yields of
sugarcane on a field or provincial scale with accuracy of the order of 4.8%.
The technology can be adapted for any crop. OyThai 1.0 interface allows users
to link to CANEGRO-DSSAT sugarcane model with spatial databases under a
Windows’s PC environment. Spatial data req uirements area: administrative
(boundaries at the district and sub-district level), soil series, weather, sugarcane
management practices, and sugarcane area maps. A fully developed spatial
database (with known georeferenced coordinates) and this relatively simple
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interface, together with a process-oriented crop growth model, were able to
produce reasonable simulations of biomass production and sugar yield.

Additional research is needed in using the programming language within
the GIS package, which may result in greater flexibility in coordinating data
input, model execution, and output of results. This strategy could provide a
means for developing useful analytical tools for resource managers.
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Table 1__Average monthly weather data of the three weather zones in

northeast Thailand.

M Radiation Tnax Tinin Rainfall Rainy days

on MJ /nVd (°C) (°C) (mm) (days/year)

th CY| KKl UT| CY| KK| UT CY| KK/ UT CY| KK UT CY| KK| UT
U an 145 16.p 147 31.p 306 29.6 182 16 168 19 41 73 05 0p 1.
Feb | 14.7] 16.4] 14.8] 33.6 33.0] 31.9 20.9 18.9] 18.7] 18.9] 15.1] 23.8 1.9 22| 34
Mar | 14.9] 16.0] 14.9| 35.6 35.2| 34.5 23.0] 21.1| 21.9 45.6) 37.2 47.4 4.00 3.7 43
Apr | 14.7] 16.4] 14.6| 36.1] 35.9] 35.4] 24.7] 23.9] 24.3| 88.4 62.2 72.7] 6.8 7.1 7.5
May | 21.4] 159 21.0| 34.8] 34.7| 34.0] 25.0] 24.1| 24.8/137.4/160.6/193.1] 12.9| 13.1] 15.8
Jun | 20.7 145 19.9 33.4 335 32.0 248 240 25.1153.6176.5213.9 12.p 152 17.
U ul 20.5 14.3 19.8 32.9 32.8 32.8 24.5 23.7 24.8 99.6161.2213.F 13.0 159 19.
lAug | 19.9] 13.6| 18.6] 32.4 32.1] 31.6] 24.2| 23.5| 24.6/141.0[197.5/285.3| 14.5] 17.2] 21.1
Sep | 19.3] 13.8] 18.6] 32.0] 31.7] 31.6| 23.9] 23.0] 24.2[204.91247.5] 217| 17.2] 17.5] 16.6
Oct | 11.4] 15.00 11.6] 31.3] 31.4] 31.2] 23.2] 21.7] 22.9[150.6/102.1] 80.2] 11.2] 9.3 8.7
Nov | 12.3] 15.5] 13.1] 30.8 30.8] 30.2] 21.3| 18.8 19.6] 21.1] 16.1] 8.1| 2.9 2.1 1.8
Dec | 13.7] 154 14.3] 29.6| 29.8| 28.7] 18.1] 16.1] 16.2] 5.00 5.2 5.1 04 09 0.9

=4

NOTE: CY = Chaiyaphum, KK = Khon Kaen, UT = Udonthanee
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Table 2__Comparison of the estimated and surveyedsugarcane planted
area (ha) in five provinces.

Province LANDSAT 5 estimated OAE survey % Difference
Khon Kaen 56 200 51 600 8.8
Udon 83200 77 800 6.9
Nongbualum poo 3300 4000 -17.6
Loei 20200 15 400 31.4
Chaiyaphum 32 600 67700 -51.9
Total 195 500 216 500 -9.7

Note: OAE = Office of Agricultural Economics, Ministry of Agri. & Coop., Thailand.
Overall Bias = -4 200 ha and Root Mean Sq uare Error (RMSE) = 9 400 000 ha.

Table 3__Comparison between estimated and observed cane dried stalk
yield based on 12 Simulation Mapping Units (SMUs) with different soil
series and weather zones in three provinces..

SMU | Soil Series Weather Simulated Observed Percent Different
4 name 2 one from Observed
R | Ir R [ I
t/ha t/ha %
1 [Korat 05 14.2 30.4 12.9 10.1 135.7
2 Elf.ra‘./Ph"“ 05 156 | 242 12.8 219 89.1
isai
3 |Korat 06 18.8 30.8 13.9 353 121.6
4 [Roi Et Loamy 08 15.8 353 11.9 32.8 196.6
5  [Korat 08 14.8 30.8 13.9 6.5 121.6
6  |Phon Phisai 08 15.6 25.2 13.1 19.1 92.4
IKorat/Phon
7 L 08 15.6 24.1 13.9 12.2 73.4
IPhisai
8  |Phon Phisai 04 15.6 24.6 16.4 -4.9 50.0
9  [Chiang Rai 04 11.7 24.5 13.2 -11.4 85.6
10 |Wang Hai 04 15.6 53.5 17.9 -12.8 198.9
11 [Ratchaburi 04 15.6 32.1 18.6 -16.1 72.6
12 (Chutturat 04 15.6 33.1 17.6 -11.4 88.1
Mean 15.4 30.7 14.7 4.8 109.3

Overall Bias = -2.1 t/ha and root mean sq uare error (RMSE) = 5.8 t/ha
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WUUANaesse T9aN1TanTzin inaneislasaAanisdednusautlavizaand:
n5uglisendneanasilsunsuvisaninndn Hartkamp et al. (1999) ldauun3anig
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donTeNaInszuuARNI I AU ETEN19519 7 2anidly 3 Uszinvngn Ae
(1) Linking 3asflunnsinuadnsi ldanuuuanaesldldd1uiuuananaly GIS
AIUITULILNYUAY user interface faATLengIuiueg (2) Combining Wuanmouy
nansasiunTananilasudeyasendne GIS funuuataeslnedn luls
Hszutiuyuas user interface :9uogiutgalAnaiu usoAlsznaunaluden
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A Common Software system
i I GIS preprocessing
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\ / postprocessing +——— M()de]
@ !
Software Software
system 1 system 2 I
‘—>
GIS File E Model ©
C

I

user interface

]
(b)

51U 1 nsi@anleaeszndng GIS AU wuuRaaslukULsIg 9 (a) linking,

(b) combining, (c) integrating (ﬁ'ma'anmn Hartkamp, 1999)
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nsweun daelng 1.0 tddenldn1sidenlesuuy combining Ingld
ArcView GIS (ESRI, 1996) 1iultlsunsuudnlunisizanlduasuandng el
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interface (GUI) A1 Ing) A6¥19970 N7 Avenue (ESRI, 1998) FauAuRNngL
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Futayagaau (Soil series)
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yalAnInszAUnnIUnAIReES ) AEUAINIST overlay waadaiudasai la
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SOIL552 ilududeyatganudaudniay dudeyaganuisundniiulily sub-
dir\SOIL
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fayad1Aty109AAUALANAMIANTIRGY 7] N19FUNIENINRAZTIN N
UszangARURNge fesnilufedldfuuudians CANEGRO Ifangutesyanu
DLDSIS 184nsuimunfiau (nidnd uazafiuges, 2534) Tmmmﬂmiumﬂu
i“i_] bUUHNIATFIULL Y ASCII °]]IT’J SOIL.SOL ta¢ SOIL.INI 1/] CANEGRO
faenn7ldlunnad1aas 404Ful4lu sub-dirmodel wananniidautasliaglu
21 bUUA1919EN A UTU 921NN DBF Waaadumseessandune (attribute
table) ¥ e Taeududeyagaau e lidldGungmuazidnnman?
wanid i luszuudesing 1.0 Imm%q%uﬁmj@mau 193A83501T LN VBT ARY

ZlaN ] ﬁﬁ‘?ﬂ@maﬂﬂLL@@\?VL'Qﬂ‘LAﬂ’WﬂNuQﬂ LL@%?%I’]‘LA@I’NLL@@\?[;]/Q@EII’NE’]‘EIZ‘ISLSEIW

199ufludaya SOIL.SOL waz SOIL.INI

SOIL.SOL

*TH00240001 SCS Br__ 125 UNKNOWN't 24 Buriram 1B00610001

*SOILS
Isoil data for OyThai

*TH00110001 SCS Bb 60 UNKNOWNt 11 Borabu

@SITE  COUNTRY LAT LONG SCS FAMILY

UNKNOWN  THAILAND -99.000 -99.000 AQUIC PLINTHUSTULTS

@ SCOM SALB SLU1 SLDR SLRO SLNF SLPF SMHB SMPX SMKE

BN 0.13 7.1 0.20 76 1.00 1.00 1800118001 1B0O1

@ SLBSLMH SLLL SDUL SSAT SRGF SSKS SBDM SLOC SLCL SLSI SLCF SLNI SLHW SLHB SCEC
6A 0.0430.1380.311 1.00-99.0 1.68 0.61 2.5 11.5 1.0 -99 5.1 44 23

15E1 0.0430.1380.313 1.00-99.0 1.67 0.23 3.0 11.0 1.0 99 5.1 44 20
30E2 0.0500.1600.311 0.50-99.0 1.68 0.19 2.5 155 1.0 -99 5.2 4.0 2.0
40BE 0.0550.176 0.304 0.50-99.0 1.70 0.29 7.0 14.0 1.0 -99 5.1 3.9 3.0
50 BT 0.129 0.242 0.334 0.50-99.0 1.61 1.02 21.0 13.0 1.0 -99 4.6 3.7 7.7
60 BT 0.197 0.336 0.385 0.20-99.0 1.45 1.01 36.5 62.5 1.0 -99 5.3 3.7 15.0

*TH00120001 SCS -99 130t 12 Ban Chong

@SITE  COUNTRY LAT LONG SCS FAMILY

UNKNOWN  THAILAND -99.000 -99.000 OXIC PALEUSTULTS

@ SCOM SALB SLU1 SLDR SLRO SLNF SLPF SMHB SMPX SMKE

BN 0.13 10.8 0.40 76 1.00 1.001B001 IB001 18001

@ SLBSLMH SLLL SDUL SSAT SRGF SSKS SBDM SLOC SLCL SLSI SLCF SLNI SLHW SLHB SCEC
17 AP 0.1890.309 0.361 1.00-99.0 1.53 1.54 34.8 25.1 1.0 -99 5.1 4.3 11.6

65BT 0.2410.358 0.373 1.00-99.0 1.53 0.84 464 204 1.0 -99 4.9 4.1 9.7

96 BT 0.287 0.401 0.416 0.20-99.0 1.54 0.48 56.8 14.2 1.0 -99 5.0 4.1 9.7

130BC 0.269 0.387 0.402 0.20-99.0 1.51 0.40 52.9 21.0 1.0 -99 57 4.1 12.0




12 ﬂ’]iﬂitu’]mﬂ@NaGl’é,’rlilﬁQﬂLLUUﬁﬂﬂﬂﬁﬂﬂNﬁ'}Lﬁﬂé

@SITE  COUNTRY LAT LONG SCS FAMILY
UNKNOWN  THAILAND -99.000 -99.000 TYPIC PELLUSTERTS
@ SCOM SALB SLU1 SLDR SLRO SLNF SLPF SMHB SMPX SMKE
BN 0.13 11.6 0.40 76 1.00 1.001B001 IB001 18001
@ SLBSLMH SLLL SDUL SSAT SRGF SSKS SBDM SLOC SLCL SLSI SLCF SLNI SLHW SLHB SCEC
23 AP 0.2350.3650.396 1.00-99.0 1.41 0.89 45.0 46.0 1.0 -99 5.5 4.5 39.3
43A 0.2810.406 0.421 0.50-99.0 1.41 0.48 55.5 35.5 1.0 -99 6.1 4.9 53.6
78 AC 0.297 0.419 0.434 0.20-99.0 1.41 0.40 59.0 30.5 1.0 -99 6.7 5.4 53.0
125AC 0.2790.4010.416 0.13-99.0 1.38 0.28 55.0 29.0 1.0 -99 6.9 5.9 42.7

SOIL.INI

SOILINITCON ID PCR ICDAT ICRT ICND ICRN ICRE ICBL1SH20 SNH4 SNO3 ICBL2 SH20 SNH4 SNO3 ICBL3
SH20 SNH4 SNO3 ICBL4 SH20 SNH4 SNO3 ICBLS SH20 SNH4 SNO3 ICBL6 SH20 SNH4 SNO3 ICBL7 SH20 SNH4 SNO3
ICBL8 SH20 SNH4 SNO3 ICBLY SH20 SNH4 SNO3 ICBLO SH20 SNH4 SNO3 ICBL1 SH20 SNH4 SNO3 ICBL2 SH20
SNH4 SNO3 ICBL3 SH20 SNH4 SNO3 ICBL4 SH20 SNH4 SNO3 ICBL5 SH20 SNH4 SNO3 ICBL6 SH20 SNH4

sNO3

TH00120001_001 100 0 1.00 1.00 17 .189 1.0 2.0 65 .241 1.0 1.0 96 .287 1.0 1.0 130 .269 1.0 1.0
TH00240001_001 100 0 1.00 1.00 23 .235 1.0 2.0 43 .281 1.0 1.0 78 .297 1.0 1.0 125 .279 1.0 1.0
THO00440001_001 100 0 1.00 1.00 23 .265 1.0 2.0 51 .318 1.0 1.0 82 .316 1.0 1.0 100 .245 1.0 1.0
THO0470001_001 100 0 1.00 1.00 5 .204 1.0 20 25 .270 1.0 1.0 100 .362 1.0 1.0 140 .372 1.0 1.0 180
343 1.0 1.0

THO00480001_001 100 0 1.00 1.00 12 .113 1.0 2.0 30 .121 1.0 1.0 90 .105 1.0 1.0 110 .102 1.0 1.0
THO00500001_001 100 0 1.00 1.00 7 .133 1.0 20 16 .176 1.0 1.0 48 .283 1.0 1.0 54 .176 1.0 1.0 120
185 1.0 1.0

THO00530001_001 100 0 1.00 1.00 14 .120 1.0 2.0 67 .202 1.0 1.0 110 .218 1.0 1.0

TH00560001_001 100 0 1.00 1.00 17 .176 1.0 2.0 24 .196 1.0 1.0 55 .192 1.0 1.0 90 .181 1.0 1.0

FIUARNALUANNDINA
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Taseasszuuudndayaly “aaslng 1.0”

sruudasng 1.0 MEUAINIIRARILBATAIABNNILADT azilATaaF1g

wilndagyasing < Aesiallil

sub-directory 11in103903A

\admin 2aULUANILUNATES

\climate AnNeINA

\climdata wilndeyalsranangiiainiAuuy CLI

\crop WagANaeIN1TNaR (SMU)

\cultivar uudayadndulssAvanaiugnssuansdes
\factory [ENSE

\filex wilndayatindnluuwunataee FILEX uay XCREATE
\logo naAndryuanenirasszuudasing
\model WULAaeddetuas GISDriver

\output windayANAANEIDINITANAD

\oythaihtml lnanTuuzinngldnu
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USMU [1Uauiadu 96, 74, 58, 106, Laz 32 SMUs ANNATAL

dunausaliudsainils USMU vianuauan Aantsairsududaya
SMU.DAT sulasaairannivusldlu DSSAT SHELL Tasil4s1ia SMUCODE
WA MUARIFaeN9A 1 UANN wana lET LD aA N AN LT I89 SMUCODE

wargtluuues SMU.DAT

SMUCODE SMU.DAT

SC017503
SC017504
SC019303

. THO01750001 THO01750001_0001 NEO3 1
. THO01750001 TH01750001 0001 NEO4 1
0.TH01930001 THO01930001 0001 NEO3 1

SC001104 1. THO0110001 TH00110001 0001 NEO4 1
SC005004 2. TH00500001 TH00500001 0001 NEO04 1
SC005604 3. TH00560001 TH00560001_0001 NEO4 1
SC013703 4. THO01370001 TH01370001_0001 NEO3 1
SC013704 5. TH01370001 TH01370001_0001 NEO4 1
SC015504 6. THO01550001 THO1550001_0001 NEO4 1
SC015904 7. TH01590001 THO01590001_0001 NEO4 1
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9
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SMU.DAT A¥fHa1u UL AW Ua11491 USMU 2a9nuiitiniune
A1N1u FILEX 4ay SMU.DAT azgnidianlosid1iuuuuanans CANEGRO

Tudunaunimnauansusialyl

1999101141139 91 4889 CANEGRO 328771y DSSAT Shell 154
FedaneuznIIMINITa1ae lUAN B ULN19 LRI A luIz AL Al
(FeUldU 1 SMU) ¥l dasnialunissnaesdnniumane USMU daiiy
weldanunsaRinisdnaesldnsanpqunn USMU asssaiiles Aeldimun
Tdsunsumow QMLL@:ﬁULﬂ?{@uLLUUﬁW@@ﬁu (driver program) 4891 GISDriver
LT uANATE Visual Basic Tmm:v‘iwﬁﬂﬁﬁfaﬂmLL@xmmuLLWu‘*ﬁﬂH@
AILIANNITA1A8Y (FILEX Uaz SMU.DAT) liléls CANEGRO MEATC ST
TAULLR1809917971 ”Lum::‘uqum?f‘i’ﬁ@@qﬁLLuuﬁﬁ@m%ﬁfﬂﬂ%ﬂﬂ’mﬂmﬁmmﬁ
(CLI file) uazdayannianii@iresgnnumig ﬁ?fzqmﬂu FILEX fidanndas
fuusiaz USMU luduneunisinausanaradiiiuliegnesie e squnsy

N SMU

I1LAZIBEANINNNUYEY GISDriver FHUAIRINAE I IMUAILATIBEA
n19amn1911 XCREAT ta§a @uuan FILEX AN @ F199u6ade 9"
CMMCCANE SNX 1 sub-dir \FILEX a1n1ud1iun 1199 sub-dir \MODEL

pafnatinalnsaai1anuanal3snuanail

*EXP.DETAILS: CMMCCANESN CMU, SUGAR CANE FILEX TEMPLATE
*GENERAL

@PEOPLE

P.Promburom, A.Jintrawet

@ADDRESS

MCC, Chiang Mai University, Chiang Mai, Thailand.
@SITE

Mcc

@NOTES

This is a test experimental details file

*TREATMENTS FACTOR LEVELS
@N R O C TNAME.........oerernunen CU FL SA IC MP MI MF MR MC MT ME MH SM
1100 cu FEBY5 UT2 HAR=15/11 1111100000011

*CULTIVARS
@C CR INGENO CNAME
1 sc THO001 UT2

*FIELDS

@L ID FIELD WSTA... FLSA FLOB FLDT FLDD FLDS FLST SLTX SLDP ID_SOIL
1 ER0S0293 NE049501-99.0 0 DROO0 O 000000 sacLL 147 THO1750001

() PR XCRD .ocrurnas YCRD ....ELEV ...cccoeruean AREA .SLEN .FLWR .SLAS

1 0.00000 0.00000 0.00 00 0 0.0 0.0

*SOIL ANALYSIS
@A SADAT SMHB SMPX SMKE
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1 -99 sa001 sa001 sa001

*INITIAL CONDITIONS

@c PCR ICDAT ICRT ICND ICRN ICRE ICWD ICRES ICREN ICREP ICRIP ICRID
1 95051 100 0 1.00 1.00-99.0 0 0.00 0.00 100 15

@C ICBL SH20 SNH4 SNO3

1 120.105 1.0 2.0

1 250.083 1.0 1.0

1 430.138 1.0 1.0

1 910.216 1.0 1.0

1 1470218 1.0 1.0

*PLANTING DETAILS

@P PDATE EDATE PPOP PPOE PLME PLDS PLRS PLRD PLDP PLWT PAGE PENV PLPH SPRL
195061 99 15 1.5 R R 130 90 150 55 -99-99.0 1.0 0.0

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

1050 30 20 99 -99 10
@I IDATE IROP IRVAL
195200 TRO03 50

195200 IRO09 200

195200 IRO08 2

195200 IRO10 O

195300 IRO0S O

*FERTILIZERS (INORGANIC)

@F FDATE FMCD FACD FDEP FAMN FAMP FAMK FAMC FAMO FOCD
195243 rE002 aP012 5 19 -99 99 -99 -99 -99

195264 rE002 AP000 0 19 -99 99 -99 -99 -99

*RESIDUES AND OTHER ORGANIC MATERIALS
@R RDATE RCOD RAMT RESN RESP RESK RINP RDEP RMET
195051 rRE001 500 0.53 -99 -99 -99 15

*HARVEST DETAILS
@H HDATE HSTG HCOM HSIZE HPC HBPC
195339 07 HA HA 100.0 0.0

*SIMULATION CONTROLS

@N GENERAL NYERS NREPS START SDATE RSEED SNAME.......ccccoovrenes

1 GE 20 1 s 95051 2150 cM Test exp. for RSC

@N OPTIONS WATER NITRO SYMBI PHOSP POTAS DISES CHEM TILL
1 op Y N N N N N N N
@N METHODS WTHER INCON LIGHT EVAPO INFIL PHOTO HYDRO

1 ME w M E M s c R

@N MANAGEMENT PLANT IRRIG FERTI RESID HARVS

1 M R A N N R

@N OUTPUTS FNAME OVVEW SUMRY FROPT GROUT CAOUT WAOUT NIOUT MIOUT DIOUT LONG CHOUT OPOUT
10U N Y Y 60 Y N Y N N N Y N N
@ AUTOMATIC MANAGEMENT

@N PLANTING PFRST PLAST PH20L PH20U PH20D PSTMX PSTMN

1 PL 95054 95068 40 100 30 40 10

@N IRRIGATION IMDEP ITHRL ITHRU IROFF IMETH IRAMT IREFF

1 IR 30 50 100 006 1001 10 1.00

@N NITROGEN NMDEP NMTHR NAMNT NCODE NAOFF

1 NI 15 50 25 18001 1BOO1

@N RESIDUES RIPCN RTIME RIDEP

1 RE 100 1 20

@N HARVEST HFRST HLAST HPCNP HPCNR

1 HA 023829 100 0

|8 3NN1991883 GISDriver azgunisiimafanuiiudays SMU.DAT
nazussvin AN baazgnunlddsuudsnaaziasnly CMMCCANE.SNX
Tuagsdousiaiuae dounldszyinndenid uasgasu Aedaunaniduls

1o9uiindoya CMMCCANE.SNX wanslfnuanstl

*EXP.DETAILS: CMMCCANESN CMU, SUGAR CANE FILEX TEMPLATE

*GENERAL
@PEOPLE
P.Promburom, A.Jintrawet
@ADDRESS
MCC, Chiang Mai University, Chiang Mai, Thailand.
@SITE
MccC
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@NOTES
This is a test experimental details file

*TREATMENTS FACTOR LEVELS
@N R O C TNAME........coererununen CU FL SA IC MP MI MF MR MC MT ME MH SM
1100 cu FEBY5 UT2 HAR=15/11 1111100000011

*CULTIVARS
@C CR INGENO CNAME
1 sc THO001 UT2

*FIELDS
@L ID FIELD WSTA... FLSA FLOB FLDT FLDD FLDS FLST SLTX SLDP ID_SOIL
1 ER0S0293 NE049501-99.0 0 DrROO0O O 000000 sacnnL 147 THO1750001

Tuszn919NM1N1991989 CANEGRO-DSSAT Av81uA183a993
ndarniAanuiudasyal sub-dir \climdata Ine@anaruainuiudaya
penangenadesiuaiaInAnszyldly CMMCCANE.SNX wulhgaiu

dayanmuaniArenn azlaainnisgruauiudaya SOIL.SOL uay

E1] Q

- I—_ﬁq

v

AN 0INANARTIUA AT USMU 1a5a&U GISDriver Az UNNUadN s
vaanssnaedlFluuitudeyatlszinn ASCII 78 SUM.OUT 1 sub-dir \MODEL
Fafgtuunwmdeuududayatlszinn output file 789 DSSAT nnilsznas
ﬂi:muma{f%qﬂm:ﬁﬂ%ﬂﬂL?'aﬂ 1 AuATUNN USMU frmunalu
SMU.DAT &3 n1iu GISDriver a271n19ANUaniA1La A 18 AN NAGN RN d
lu SUM.OUT wfu siwmiinuawan @Nﬁl@ﬂr‘jﬁ wara16819117 LA wduilag
wilsdiaayauuiLs dBase 78 SUMMARY.DBF aslumevdauiludeyailazgninly
denlnadniududeya SMU lnanisdnienaniz item fiilunanan afradu
uludeyaie SUMX.DBF uiniludeyaildelianunsadentaaiumisaunud

a

'QO’]Z‘IQQB\IZ\]NZ‘?MVL@DT@EIM?QLﬁﬂx‘i@’]ﬂﬂ’]i‘ﬂyqx‘iﬂax‘imﬂN@[ﬂ"ﬂ@\‘il,l,ﬁll USMU 14

' 1o

dafudnmuraenisBeaanduiontet Tegadaiaasinaiaiaziiilldugiu
SMUCODE luszd19dunaunisineiuiieaine SMU.DAT fiagunelidnesiu
arnduadiaduuludasyada CANEYLD.DBF nann1904d1 lidan e
v oo oo g da
LN U TR A DIHARNAR N B UAAUT LN U RANA AR IR T MM

nszuaunIIiNuianNe luduiiuanslilugy 8
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Climate Data

& uﬁj & uﬁj SOIL.SOL
EXP.LST ‘
’ ’ -DAT ’ FILEX SOIL.INI

CANEGRO
Model
Output file @
SMUs

1
Yield Table |:> RLanDiSp Ly

I
a

gﬂﬁ 8 AUABUNITNINIUABRILLLANRDAILASNITLAAIHA

o k2 dl U £ k% Y @ =®
AINNTTUIUNTINBLY gaslne 1.0 NnarauidrefuLane e

4 . . o & A4 e . . -
nsdenleesrndegudeyadeiuniidudiuniinundeyadadanisuan
ArunaNtRTeIAuLaranIngianie atidn luiuuanaas antuaziiy
N13318299849 CANEGRO-DSSAT agi4saiiiaanuueniugd tnedllsunsu
dULAA8Y GISDriver LUAIAILANATUIULAZAIALIBINITANADY LAZLHD
Touagansaanunaanazinliuananadluntui Inedenlaandaulli SoilView

= [ BV ¥ | X A o =

BanAFINT AU N usRaN AN UNIY AMUBATIEATIBEANITUANTTN
A ntugelisruu TNy U Aalauanadan ST uLNUAN1INTTAN A2

a v ~ o ] o a
NANAREDE T282a19 1 1N 19N 19 1IN IUEIUURIN1TAN A BIHANA R
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974 TN Noadi (1)
193 Nam Phong 564,169
196 Nakhon Phanom 611
237 Pak Chong 106,228
240 Phimai 49,402
241 Phen 25,670
245 Phon Phisai 346,072
273 Ratchaburi 120,616
274 Roi Et 1,633,147
276 Renu 33,645
301 Sanpanya 5,166
319 Samut Songkhram 9,104
320 Si Thon 14,596
323 Satuk 293,724
348 Takhli 45,389
350 Tha Muang 3,423
359 Tha Yang 27,306
368 Thap Kwang 22,882
371 Ubon 40,704
372 Udon 5,749
396 Warin 15,295
412 Yasothon 211,093
2269 Korat/Phon Phisai 85,929
2272 Korat/Roi Et 3,299
2279 Korat/Tha Yang 2,535
2419 Nam Phong/Phon Phisai 1,084
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974 TN Noadi (1)
2536 Ratchaburi/Phimai 1,049
2649 Satuk/Phon Phisai 5,780
3075 Chatturat mottled 2,184
3201 Korat sandy 50,410
3285 Nam Phong gravelly 6,169
3286 Nam Phong red color 26,912
3377 Roi Et clayed 83,192
3380 Roi Et dark surface 3,240
3382 Roi Et loamy 128,356
3384 Roi Et sandy 24,938
3385 Roi Et saline 45,272
3489 Takhli concretionary 5,519
3527 Yasothon gravelly variant 6,197
4179 Korat gravelly 2,361
4183 Korat shallow 4,257
4184 Korat stony 2,790
4359 Roi Et high 114,456
5001 Alluvial 201,595
5281 Slope complex 577,287
7123 Gravelly Land 356
7243 Phimai loam Type 19,378
7264 Ratchaburi loan Type 357
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99 TN i (19)
11 Borabu 26,993
50 Chatturat 298,298
56 Chaiyaphuh 19,763
88 non-soil 6,406
99 non-soil 208
137 Korat 518,672
154 Lom Kao 3,472
155 Lam Narai 4,648
159 Lat Ya 13.316
175 Mae Rim 11,418
193 Nam Phong 108,019
196 Nakhon Phanom 19,058
214 On 231
240 Phimai 68,843
241 Phen 10,967
245 Phon Phisai 337,238
273 Ratchaburi 398,296
274 Roi Et 444,904
276 Renu 3,156
301 Sanpanya 420
320 Si Thon 684
323 Satuk 35,721
348 Takhli 31,545
350 Tha Muang 3,298
353 That Phanom 32,610
366 Tha Tako 3,957

371 Ubon 43,972
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%A TA R i (19)
393 Wichian Buri 18,773
394 Wang Chomphu 19,809
396 Warin 629,108
412 Yasothon 67,311
555 non-soil 593
888 non-soil 18,602
999 non-soil 3,184
2032 Borabu/Warin shallow 999
2269 Korat/Phon Phisai 28,809
2281 Korat/Warin 22,201
2782 Korat/Warin/Warin, shallow phase/Korat- 16,634

shallow ph
2337 Lat Ya/Tha Yang/Khao Yai 222255
2415 Nam Phong/Borabu 19,678
2493 Phon Phisai/Borabu 22,715
2494 Phon Phisai/Borabu Complex/Warin 60,098

shallow
2503 Phon Phisai/Warin 24,463
2504 Phon Phisai/Warin shallow phase 45,189
2803 Warin/Nam Phong 27,159
2824 Yasothon gravelly variant/Mae Rim 22,772
2825 Yasothon/Borabu 1,850
3075 Chatturat mottled 22,917
3243 Lam Narai dark surface 16,922
3341 Phimai basict 23900
3344 Phimai loamy 191
3376 Roi Et basic 10,270
3377 Roi Et clayed 2,855
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%A TA R i (15)
3382 Roi Et loamy 23,702
3385 Roi Et saline 402
3390 Renu loamy 1,945
3494 Takhli hydromorphic 8,072
3562 Wichian Buri hydromorphic 3,022
3572 Yasothon gravelly subsoil 1,328
4078 Chaiyaphum high 1,103
4281 Nam Phong basic 46,937
4359 Roi Et high 32,083
4495 Warin shallow 18,019
5001 Alluvial 137,635
5031 Borabu 583,567
5281 Slope complex 2,968,251
gaauluasninias
PO AARY N (19)
12 Ban Chong 1,969
24 Buri Rum 2,211
44 Chai Badan 1,398
47 Chiang Khan 29,016
50 Chatturat 23,036
58 Chiang Rai 28,000
73 Dong Lan 10,032
80 Dan Sai 45,697
101 Hang Chat 3,351
102 Hang Dong 29,778
137 Korat 11,776
139 Khao Yai 39,342
153 Li 78,712
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%A TA R i (19)
156 Loei 151,123
159 Lat Ya 4,726
173 Muak Lek 121,804
174 Manorom 2,688
176 Mae Sai 79,898
196 Nakhon Phanom 3,053
209 Ngao 6,876
237 Pak Chong 50,932
238 Phan 9,686
242 Phon Ngam 160,936
245 Phon Phisai 175,972
253 Phu Sana 194,911
273 Ratchaburi 4,230
276 Renu 3,847
301 Sanpanya 2,996
329 Saraburi 5,162
348 Takhli 7,073
349 Tha Li 140,816
350 Tha Muang 48,271
353 That Phanom 974
359 Tha Yang 31,675
366 Tha Tako 33,465
368 Thap Kwang 27,311
391 Watthana 2,505
395 Wang Hai 241,396
397 Wang Saphung 241,242
2083 Chiang Khan/Muak Lek 2,228
2269 Korat/Phon Phisai 37,369
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%A TA R i (15)
2288 Khao Yai/Dan Sai 59,780
2335 Lat Ya/Tha Yang 112,039
2364 Muak Lek/Tha Yang 30,197
2365 Muak Lek/Wang Saphung 104,905
2428 Nakhon Phanom/That Phanom 1,821
2501 Phon Phisai/Satuk 13,377
2608 Saraburi/Manorom 1,488
2703 Tha Li/Chatturat 4,444
2800 Wang Hai/Wang Saphung 101,288
3075 Chatturat mottled 9,087
3268 Mae Sai gravelly 1,881
3347 Phon Phisai sandstone derived soil 58,640
3356 Phu Sana low and somewhat poorly drained 673
3357 Phu Sana yellow subsoil 44,451
3504 That Phanom gravelly subsoil 631
3506 That Phanom sandy 1,833
5111 Footslope 12,390
5231 Complex Soil on High Plateau 35,218
5281 Slope complex 3,806,492
7270 Rock Land 3,089
7356 Valley Fill Complex poorly drained soils 45,294
7357 Valley Fill Complex well drained soils 78,247
7362 Water 2,205
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99 TN i (19)
11 Borabu 2,410
48 Chiang Mai 2,286
53 Chai Nat 6,249
73 Dong Lan 345
137 Korat 2,260,751
156 Loei 110,015
159 Lat Ya 5,875
193 Nam Phong 68,565
196 Nakhon Phanom 1,656
214 On 5,435
237 Pak Chong 5,228
240 Phimai 25,969
241 Phen 275,455
245 Phon Phisai 1,529,233
253 Phu Sana 89,837
273 Ratchaburi 63,458
274 Roi Et 708,109
276 Renu 15,798
310 Sakon 18,579
320 Si Thon 22,717
323 Satuk 45,171
348 Takhli 1,576
349 Tha Li 36,327
356 Tha Tum 12,464
359 Tha Yang 156,393
366 Tha Tako 2,455
371 Ubon 83,325
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%A TA R i (15)
372 Udon 2,717
396 Warin 32,316
412 Yasothon 131,897
2269 Korat/Phon Phisai 97,252
2279 Korat/Tha Yang 10,074
2491 Phen/Roi Et gravelly subsoil variant 2,748
2497 Phon Phisai/Korat 422
2543 Roi Et/On 3,907
2544 Roi Et/Phen 293
2620 Sakon/On 1,195
2621 Sakon/Phen 359
2622 Sakon/Phon Phisai 1,493
2649 Satuk/Phon Phisai 881
2802 Warin/Lat Ya 3,425
3201 Korat sandy 30,850
3382 Roi Et loamy 173,985
3384 Roi Et sandy 12,462
3385 Roi Et saline 107,955
4359 Roi Et high 1,308
5001 Alluvial 68,093
5031 Borabu 78,848
5281 Slope complex 447,597
7323 Town 746
7344 Unnamed Soil unit 1 Soils 9,117
7345 Undifferentiated soil Unit 2 Soils 39
7346 Undifferentiated Alluvial Unit 1 Soils 132
7362 Water 43,122




46

N9UTEHUNANA E]’S’PJEIﬁ@ﬂLLUUﬁﬁ@ﬂﬂﬂﬂNﬁ'}Lﬁﬂé

7AAUIUIINITAUUBILUIAI])

99 1A i (19)
11 Borabu 138
48 Chiang Mai 211
53 Chai Nat 234
137 Korat 263,870
156 Loei 30,498
193 Nam Phong 79,489
196 Nakhon Phanom 13
237 Pak Chong 118
240 Phimai 27,232
241 Phen 282,858
245 Phon Phisai 96,349
273 Ratchaburi 202,733
274 Roi Et 597,702
320 Si Thon 584
323 Satuk 6,295
349 Tha Li 1,610
359 Tha Yang 25,723
366 Tha Tako 1,579
371 Ubon 18,435
396 Warin 2,927
2269 Korat/Phon Phisai 14,145
2491 Phen/Roi Et gravelly subsoil variant 3,410
2497 Phon Phisai/Korat 1,364
2544 Roi Et/Phen 2,634
2621 Sakon/Phen 85
2622 Sakon/Phon Phisai 130
3244 Loei mottled 13,038
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%A TA R i (15)
3382 Roi Et loamy 268,920
4359 Roi Et high 37,941
5001 Alluvial 1,382
5031 Borabu 481
5281 Slope complex 549,972
7344 Unnamed Soil unit 1 Soils 180
7362 Water 3,005
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NEO01.CLI
*CLIMATE : NakhobRatchasima Province station from MET
@ INSI LAT LONG ELEV TAV AMP SRAY TMXY TMNY RAIY

CMNR  15.183 102.500 300 19.0 1.9 14.2 32.8 5.1 1072
@START DURN ANGA ANGB REFHT WNDHT SOURCE
1969 30 0.25 0.50 2.0 2.0 calculated from daily data
@ GSST GSDU

1 365

*MONTHLY AVERAGES
@MONTH SAMN XAMN NAMN RTOT RNUM SHMN AMTH BMTH
1 13.8 31.1 4.0 6.0 1.5-99.00.250 0.500
15.4 339 4.6 17.2 2.5-99.0 0.250 0.500
14.5 35.6 5.2 56.0 5.9-99.0 0.250 0.500
15.5 35.5 5.5 79.8 8.8-99.0 0.250 0.500
14.8 35,5 5.7 154.1 15.2-99.0 0.250 0.500
14.1 33.9 5.7 94.4 13.2-99.0 0.250 0.500
13.8 33.1 5.6 100.1 13.3-99.0 0.250 0.500
12.7 32.9 5.6 136.2 17.0-99.0 0.250 0.500
12.7 32.0 5.5217.0 18.9-99.0 0.250 0.500
10 13.56 31.1 5.3 174.0 13.9-99.0 0.250 0.500
11 14.8 29.7 4.6 32.4 4.3-99.0 0.250 0.500
12 149 294 4.1 5.2 1.0-99.0 0.250 0.500

CONONEWN

*WGEN PARAMETERS
@ MTH SDMN SDSD SWMN SWSD XDMN XDSD XWMN XWSD NAMN NASD ALPHA RTOT PDW RNUM

1144 28 114 26 31.2 3.1 299 3.9 4.0 750612 6.00.036 1.5

2156 1.9 11.3 4.3 340 3.2 32.7 3.6 4.6 850.530 17.20.068 2.5

3148 22 134 2.1 35.7 29 35.2 34 5.2 9.60.582 56.00.156 5.9

4161 22 13.0 2.2 36.0 2.9 34.2 26 5.5 10.00.655 79.80.235 8.8
5154 27 143 2.7 359 2.0 349 25 5.7 10.40.607 154.1 0.383 15.2
6 14.7 2.8 13.6 3.0 345 1.9 334 1.9 5.7 10.40.620 94.4 0.313 13.2
7 141 3.1 135 3.0 335 1.9 32.7 24 5.6 10.20.555 100.1 0.347 13.3
8 134 3.2 11.8 2.9 334 1.3 325 1.9 5.6 10.10.624 136.20.429 17.0
9 139 25 121 2.8 326 1.7 31.6 22 5.5 9.90.618217.00.502 18.9
10 14.4 3.0 123 2.3 31.3 2.1 30.8 25 5.3 9.70.563 174.0 0.267 13.9

11 153 2.6 10.3 3.3 29.8 2.6 29.4 2.9 4.6 850,620 32.40.087 4.3
12 153 2.2 10.8 3.0 29.5 3.3 29.3 2.8 4.1 7.60.719 5.20.016 1.0

*FLAGGED DATA COUNT

BEGYR BEGDY ENDYR ENDDY

1969 1 1998 365

@ TOTAL SRAD TMAX TMIN  RAIN
TOTAL : 43828 10957 10957 10957 10957

VALID : 25454 1020 2520 10957 10957

MIssinNe: 0 O O O O

ERROR : 0 0 O O O

ABOVE : 36 0 36 0 0

BELOW : 18338 9937 8401 0 O

RATE  : 0 0 0 0 O
*CLIMATE :NakhobRatchasima Province station from MET
@ INSI LAT LONG ELEV TAV AMP SRAY TMXY TMNY RAIY

CcMNR  15.183 102.500 300 19.0 1.9 14.2 32.8 5.1 1072
@START DURN ANGA ANGB REFHT WNDHT SOURCE
1969 30 0.25 0.50 2.0 2.0 Calculated from daily data
@ GSST GSDU
1 365

*MONTHLY AVERAGES

@MONTH SAMN XAMN NAMN RTOT RNUM SHMN AMTH BMTH
1 13.8 31.1 4.0 6.0 1.5 -99.0 0.250 0.500
2 15.4 33.9 4.6 17.2 2.5 -99.0 0.250 0.500
3 14.5 35.6 5.2 56.0 5.9 -99.0 0.250 0.500
4 15.5 35.5 5.5 79.8 8.8 -99.0 0.250 0.500
5 14.8 35.5 5.7 154.1 15.2 -99.0 0.250 0.500
6 14.1 33.9 5.7 94.4 13.2 -99.0 0.250 0.500
7 13.8 33.1 5.6 100.1 13.3 -99.0 0.250 0.500
8 12.7 32.9 5.6 136.2 17.0 -99.0 0.250 0.500
9 12.7 32.0 5.5 217.0 18.9 -99.0 0.250 0.500

10 13.5 31.1 5.3 174.0 13.9 -99.0 0.250 0.500
11 14.8 29.7 4.6 32.4 4.3 -99.0 0.250 0.500
12 14.9 29.4 4.1 5.2 1.0 -99.0 0.250 0.500

*WGEN PARAMETERS




52

N9UTEHUNANA Glé”ﬂilﬁ")ilLLUUﬁ’]@ﬂQﬂﬂNﬁQLﬁ’ﬂé

@ MTH SDMN SDSD SWMN SWSD XDMN XDSD XWMN XWSD NAMN NASD ALPHA RTOT PDW RNUM
1 14.4 2.8 11.4 2.6 31.2 3.1 29.9 3.9 4.0 7.5 0.612 6.0 0.036 1.5
2 15.6 1.9 11.3 4.3 34.0 3.2 32.7 3.6 4.6 8.5 0.530 17.2 0.068 2.5
3 14.8 2.2 13.4 2.1 35.7 2.9 35.2 3.4 5.2 9.6 0.582 56.0 0.156 5.9
4 16.1 2.2 13.0 2.2 36.0 2.9 34.2 2.6 5.5 10.0 0.655 79.8 0.235 8.8
5 15.4 2.7 14.3 2.7 35.9 2.0 34.9 2.5 5.7 10.4 0.607 154.1 0.383 15.2
6 14.7 2.8 13.6 3.0 34.5 1.9 33.4 1.9 5.7 10.4 0.620 94.4 0.313 13.2
7 14.1 3.1 13.5 3.0 33.5 1.9 32.7 2.4 5.6 10.2 0.555 100.1 0.347 13.3
8 13.4 3.2 11.8 2.9 33.4 1.3 32.5 1.9 5.6 10.1 0.624 136.2 0.429 17.0
9 13.9 2.5 12.1 2.8 32.6 1.7 31.6 2.2 5.5 9.9 0.618 217.0 0.502 18.9
10 14.4 3.0 12.3 2.3 31.3 2.1 30.8 2.5 5.3 9.7 0.563 174.0 0.267 13.9
11 15.3 2.6 10.3 3.3 29.8 2.6 29.4 2.9 4.6 8.5 0.620 32.4 0.087 4.3
12 15.3 2.2 10.8 3.0 29.5 3.3 29.3 2.8 4.1 7.6 0.719 5.2 0.016 1.0
*FLAGGED DATA COUNT
BEGYR BEGDY ENDYR ENDDY
1969 1 1998 365
] TOTAL SRAD TMAX TMIN RAIN
TOTAL 43828 10957 10957 10957 10957
VALID 25454 1020 2520 10957 10957
MISSINC( 0 0 0 0 0
ERROR : 0 0 0 0 0
ABOVE : 36 0 36 0 0
BELOW : 18338 9937 8401 0 0
RATE : 0 0 0 0 0
NE03.CLI
*CLIMATE : KhonKaenUniv.,AgronomyFarm for NEO3
@ INSI LAT LONG ELEV TAV AMP SRAY TMXY TMNY RAIY
NEO3 16.000 102.000 210 27.1 3.6 17.8 32.5 21.7 1118
@START DURN ANGA ANGB REFHT WNDHT SOURCE
1957 28 0.25 0.50 2.0 2.0 Calculated from daily data
@ GSST GSDU
151 300
*MONTHLY AVERAGES
@MONTH SAMN XAMN NAMN RTOT RNUM SHMN AMTH BMTH
1 16.8 30.2 15.8 6.1 0.8 -99.0 0.250 0.500
2 18.3 32.7 19.0 9.7 2.0 -99.0 0.250 0.500
3 19.3 35.3 22.2 24.0 3.3 -99.0 0.250 0.500
4 20.7 36.0 24.4 55.2 6.4 -99.0 0.250 0.500
5 20.2 34.7 24.7 165.0 13.7 -99.0 0.250 0.500
6 18.2 33.2 24.7 172.6 14.6 -99.0 0.250 0.500
7 17.6 32.6 24.2 159.5 15.5 -99.0 0.250 0.500
8 16.4 32.0 24.1 190.5 17.7 -99.0 0.250 0.500
9 16.1 31.5 23.6 240.2 17.8 -99.0 0.250 0.500
10 17.3 31.3 22.3 77.0 8.9 -99.0 0.250 0.500
11 16.5 30.8 19.3 15.0 1.7 -99.0 0.250 0.500
12 16.0 29.9 16.3 3.2 0.7 -99.0 0.250 0.500
*WGEN PARAMETERS
@ MTH SDMN SDSD SWMN SWSD XDMN XDSD XWMN XWSD NAMN NASD ALPHA RTOT PDW RNUM
1 16.9 2.3 11.5 4.5 30.3 2.9 28.0 5.0 15.8 3.2 0.518 6.1 0.021 0.8
2 18.5 2.7 15.6 3.8 32.8 3.5 31.5 4.6 19.1 3.2 0.611 9.7 0.051 2.0
3 19.6 2.6 17.2 3.6 35.4 3.3 34.6 3.7 22.2 2.8 0.677 24.0 0.083 3.3
4 21.2 2.9 18.7 3.8 36.2 2.6 35.2 3.3 24.4 1.9 0.610 55.2 0.191 6.4
5 21.5 3.1 18.5 3.7 35.4 2.2 33.9 2.8 24.7 1.4 0.652 165.0 0.351 13.7
6 19.4 4.4 16.8 4.1 33.8 1.9 32.7 2.2 24.7 1.1 0.583 172.6 0.397 14.6
7 19.0 4.6 16.2 4.4 33.1 1.6 32.0 2.3 24.2 1.0 0.600 159.5 0.410 15.5
8 18.0 4.2 15.2 4.1 32.6 1.5 31.4 2.2 24.1 0.9 0.645 190.5 0.482 17.7
9 18.4 3.4 14.5 3.8 32.3 1.4 31.0 2.1 23.6 1.0 0.682 240.2 0.444 17.8
10 18.2 3.0 14.9 3.9 31.5 1.6 30.9 2.2 22.3 1.8 0.620 77.0 0.172 8.9
11 16.8 2.6 12.2 3.6 30.8 2.1 30.1 2.4 19.3 2.8 0.443 15.0 0.039 1.7
12 16.1 1.9 10.7 3.0 29.9 2.6 28.5 4.1 16.3 3.0 0.467 3.2 0.016 0.7
*FLAGGED DATA COUNT
BEGYR BEGDY ENDYR ENDDY
1957 91 1995 80
@ TOTAL SRAD TMAX TMIN RAIN
TOTAL 40392 10098 10098 10098 10098
VALID 39608 10053 9724 9735 10096
MISSING + 0 0 0 0 0
ERROR 131 2 1 126 2
ABOVE 648 43 371 234 0
BELOW 0 0 0 0 0
RATE 5 0 2 3 0
NE04.CLI
*CLIMATE : KhonKaenUniv.,AgronomyFarm for NE04
@ INSI LAT LONG ELEV TAV AMP SRAY TMXY TMNY RAIY
NE04 16.000 102.000 210 27.1 3.6 17.8 32.5 21.7 1118

@START DURN ANGA ANGB REFHT WNDHT SOURCE
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1957 28 0.25 0.50 2.0 Calculated from daily data
@ GSST GSDU
151 300
*MONTHLY AVERAGES
@MONTH SAMN XAMN NAMN RNUM AMTH BMTH
1 16.8 30.2 15.8 0.8 0.250 0.500
2 18.3 32.7 19.0 2.0 0.250 0.500
3 19.3 35.3 22.2 3.3 0.250 0.500
4 20.7 36.0 24.4 6.4 0.250 0.500
5 20.2 34.7 24.7 13.7 0.250 0.500
6 18.2 33.2 24.7 14.6 0.250 0.500
7 17.6 32.6 24.2 12.5 0.250 0.500
8 16.4 32.0 24.1 17.7 0.250 0.500
9 16.1 31.5 23.6 18.8 0.250 0.500
10 17.3 31.3 22.3 8.9 0.250 0.500
11 16.5 30.8 19.3 1.7 0.250 0.500
12 16.0 29.9 16.3 0.2 0.250 0.500
*WGEN PARAMETERS
@ MTH SDMN SDSD SWMN XDMN XWMN XWSD NAMN ALPHA RTOT PDW
1 16.9 2.3 11.5 4.5 30.3 2.9 28.0 5.0 15.8 3.2 0.518 6.1 0.021
2 18.5 2.7 15.6 3.8 32.8 3.5 31.5 4.6 19.1 3.2 0.611 9.7 0.051
3 19.6 2.6 17.2 3.6 35.4 3.3 34.6 3.7 22.2 2.8 0.677 24.0 0.083
4 21.2 2.9 18.7 3.8 36.2 2.6 35.2 3.3 24.4 1.9 0.610 55.2 0.191
5 21.5 3.1 18.5 3.7 35.4 2.2 33.9 2.8 24.7 1.4 0.652 165.0 0.351
6 19.4 4.4 16.8 4.1 33.8 1.9 32.7 2.2 24.7 1.1 0.583 172.6 0.397
7 19.0 4.6 16.2 4.4 33.1 1.6 32.0 2.3 24.2 1.0 0.600 159.5 0.410
8 18.0 4.2 15.2 4.1 32.6 1.5 31.4 2.2 24.1 0.9 0.645 190.5 0.482
9 18.4 3.4 14.5 3.8 32.3 1.4 31.0 2.1 23.6 1.0 0.782 240.2 0.444
10 18.2 3.0 14.9 3.9 31.5 1.6 30.9 2.2 22.3 1.8 0.620 77.0 0.172
11 16.8 2.6 12.2 3.6 30.8 2.1 30.1 2.4 19.3 2.8 0.443 15.0 0.039
12 16.1 1.9 10.7 3.0 29.9 2.6 28.5 4.1 16.3 3.0 0.467 3.2 0.016
*FLAGGED DATA COUNT
BEGYR BEGDY ENDYR ENDDY
1957 91 1995 80
@ TOTAL SRAD TMIN
TOTAL : 40392 10098 10098
VALID : 39608 10053 9735
MISSING: 0 0 0
ERROR : 131 2 126 2
ABOVE : 648 43 234 0
BELOW : 0 0 0 0
RATE : 5 0 3 0
NEO0S5.CLI
*CLIMATE : KhonKaenUniv.,AgronomyFarm for NEO05
@ INSI LAT LONG TAV SRAY TMXY TMNY RAIY
NEOS5 16.000 102.000 27.1 17.8 32.5 21.7
@START DURN ANGA ANGB WNDHT
1957 28 0.25 0.50 2.0 Calculated from daily data
@ GSST GSDU
151 300
*MONTHLY AVERAGES
@MONTH SAMN XAMN NAMN RNUM AMTH BMTH
1 16.8 30.2 15.8 0.8 0.250 0.500
2 18.3 32.7 19.0 2.0 0.250 0.500
3 19.3 35.3 22.2 3.3 0.250 0.500
4 20.7 36.0 24.4 6.4 0.250 0.500
5 20.2 34.7 24.7 7.7 0.250 0.500
6 18.2 33.2 24.7 12.6 0.250 0.500
7 17.6 32.6 24.2 15.5 0.250 0.500
8 16.4 32.0 24.1 17.7 0.250 0.500
9 16.1 31.5 23.6 17.8 0.250 0.500
10 17.3 31.3 22.3 8.9 0.250 0.500
11 16.5 30.8 19.3 1.7 0.250 0.500
12 16.0 29.9 16.3 0.7 0.250 0.500
*WGEN PARAMETERS
@ MTH SDMN SDSD SWMN XDMN XWMN XWSD NAMN ALPHA RTOT PDW
1 16.9 2.3 11.5 4.5 30.3 2.9 28.0 5.0 15.8 3.2 0.518 6.1 0.021
2 18.5 2.7 15.6 3.8 32.8 3.5 31.5 4.6 19.1 3.2 0.611 9.7 0.051
3 19.6 2.6 17.2 3.6 35.4 3.3 34.6 3.7 22.2 2.8 0.677 24.0 0.083
4 21.2 2.9 18.7 3.8 36.2 2.6 35.2 3.3 24.4 1.9 0.610 55.2 0.191
5 21.5 3.1 18.5 3.7 35.4 2.2 33.9 2.8 24.7 1.4 0.252 165.0 0.351
6 19.4 4.4 16.8 4.1 33.8 1.9 32.7 2.2 24.7 1.1 0.183 172.6 0.397
7 19.0 4.6 16.2 4.4 33.1 1.6 32.0 2.3 24.2 1.0 0.600 159.5 0.410
8 18.0 4.2 15.2 4.1 32.6 1.5 31.4 2.2 24.1 0.9 0.645 190.5 0.482
9 18.4 3.4 14.5 3.8 32.3 1.4 31.0 2.1 23.6 1.0 0.682 240.2 0.444
10 18.2 3.0 14.9 3.9 31.5 1.6 30.9 2.2 22.3 1.8 0.620 77.0 0.172
11 16.8 2.6 12.2 3.6 30.8 2.1 30.1 2.4 19.3 2.8 0.443 15.0 0.039
12 16.1 1.9 10.7 3.0 29.9 2.6 28.5 4.1 16.3 3.0 0.467 3.2 0.016
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*FLAGGED DATA COUNT
BEGYR BEGDY ENDYR ENDDY

1967 91 1996 80
@ TOTAL SRAD TMAX TMIN RAIN
TOTAL : 40392 10098 10098 10098 10098
VALID : 39608 10053 9724 9735 10096
MISSING: 0 0 0 0 0
ERROR : 131 2 1 126 2
ABOVE : 648 43 371 234 0
BELOW : 0 0 0 0 0
RATE H 5 0 2 3 0

NEO08.CLI

*CLIMATE : MaHaSaRaKam

@ INSI LAT LONG ELEV TAV AMP SRAY TMXY TMNY RAIY
KKKH 16.000 102.500 180 26.1 3.6 17.8 32.5 21.7 1118

@START DURN ANGA ANGB REFHT WNDHT SOURCE

1957 28 0.25 0.50 2.0 2.0 Calculated from daily data
@ GSST GSDU
151 300

*MONTHLY AVERAGES

@MONTH SAMN XAMN NAMN RTOT RNUM SHMN AMTH BMTH
1 16.8 30.2 15.8 6.1 0.8 -99.0 0.250 0.500
2 18.3 32.7 19.0 9.7 2.0 -99.0 0.250 0.500
3 19.3 35.3 22.2 24.0 3.3 -99.0 0.250 0.500
4 20.7 36.0 24.4 55.2 6.4 -99.0 0.250 0.500
5 20.2 34.7 24.7 165.0 13.7 -99.0 0.250 0.500
6 18.2 33.2 24.7 172.6 14.6 -99.0 0.250 0.500
7 17.6 32.6 24.2 159.5 15.5 -99.0 0.250 0.500
8 16.4 32.0 24.1 190.5 17.7 -99.0 0.250 0.500
9 16.1 31.5 23.6 240.2 17.8 -99.0 0.250 0.500

10 17.3 31.3 22.3 77.0 8.9 -99.0 0.250 0.500
11 16.5 30.8 19.3 15.0 1.7 -99.0 0.250 0.500
12 16.0 29.9 16.3 3.2 0.7 -99.0 0.250 0.500

*WGEN PARAMETERS
@ MTH SDMN SDSD SWMN SWSD XDMN XDSD XWMN XWSD NAMN NASD ALPHA RTOT PDW RNUM

1 16.9 2.3 11.5 4.5 30.3 2.9 28.0 5.0 15.8 3.2 0.518 6.1 0.021 0.8
2 18.5 2.7 15.6 3.8 32.8 3.5 31.5 4.6 19.1 3.2 0.611 9.7 0.051 2.0
3 19.6 2.6 17.2 3.6 35.4 3.3 34.6 3.7 22.2 2.8 0.677 14.0 0.083 3.3
4 21.2 2.9 18.7 3.8 36.2 2.6 35.2 3.3 24.4 1.9 0.610 35.2 0.191 6.4
5 21.5 3.1 18.5 3.7 35.4 2.2 33.9 2.8 24.7 1.4 0.652 125.0 0.351 11.7
6 19.4 4.4 16.8 4.1 33.8 1.9 32.7 2.2 24.7 1.1 0.583 162.6 0.397 11.6
7 19.0 4.6 16.2 4.4 33.1 1.6 32.0 2.3 24.2 1.0 0.600 139.5 0.310 15.5
8 18.0 4.2 15.2 4.1 32.6 1.5 31.4 2.2 24.1 0.9 0.645 170.5 0.282 13.7
9 18.4 3.4 14.5 3.8 32.3 1.4 31.0 2.1 23.6 1.0 0.682 140.2 0.244 12.8
10 18.2 3.0 14.9 3.9 31.5 1.6 30.9 2.2 22.3 1.8 0.620 27.0 0.172 8.9
11 16.8 2.6 12.2 3.6 30.8 2.1 30.1 2.4 19.3 2.8 0.443 15.0 0.039 1.7
12 16.1 1.9 10.7 3.0 29.9 2.6 28.5 4.1 16.3 3.0 0.467 3.2 0.016 0.7

*FLAGGED DATA COUNT

BEGYR BEGDY ENDYR ENDDY

1957 91 1995 80

@ TOTAL SRAD TMAX TMIN RAIN

TOTAL 40392 10098 10098 10098 10098

VALID 39608 10053 9724 9735 10096

MISSIN 0 0 0 0 0

ERROR 131 2 1 126 2

ABOVE 648 43 371 234 0

BELOW 0 0 0 0 0

RATE : 5 0 2 3 0

g

= o =

srEasiBeAuNNTaNAANUSERNENUENTTUN
(SCCAN980.CUL)

*SUGARCANE GENOTYPE COEFFICIENTS - SCCAN980 MODEL

! All of these coefficients are cultivar-specific so no default
lvalues are named, but we are including the coefficients for the
lwidely-used cultivar NCo376. Most of these values have been
lapproximated until more validation can be done,

!

| cCultivar Name =NCo376

!

| Ecotype Number Corresponding to the SCCAN950.ECO file =sc0001
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Degree-days from emergence to harvest maturity -P1=8500.0
Maximum # of ratoon crops before reseeding -RATPOT =5
Maximum # of green leaves on a shoot -LFMAX =11.0

General Leaf shape to be used to calculate the maximum area,
leaf width, and total leaf populations.Users can choose either
1.0, 2.0, o7r 3.0 depending on the cultivar characteristics listed below:

G1=1.0 CORRESPONDS TO THE NCo376 AND N14 LEAF TYPE -
HIGH POPULATION (GREATER THAN 13 PLANTS/SQ.METER)AND
NARROW LEAF (LESS THAN 30 MM IN WIDTH)

G1=2.0 CORRESPONDS TO THE N12 LEAF TYPE -
MEDIUM POPULATION (10 TO 13 PLANTS/SQ.METER)AND
MEDIUM LEAF WIDTH (30 TO 50 MM IN WIDTH)

G1=3.0 CORRESPONDS TO THE R 570 LEAF TYPE -
LOW POPULATION (LESS THAN 10 PLANTS/SQ.METER)AND
BROAD LEAF (GREATER THAN 50 MM IN WIDTH)

The first and second phyllochron intervals in degree days/leaf
structure. The first interval is used from 0 to DTTPI
accumulated heat units and the PI2 is used once the accumulated
heat units have exceeded DTTPI

Phyllochron interval #1-PI1-Default =71.0

Phyllochron interval #2-PI2-Default =133.0

Degree day threshold between Phyllochron interval 1 and 2-
DTTPI -Default = 800.0

@VAR# VAR-NAME........ ECO# P1 RATPT LFMAX ]} P11 PI2 DTPI

! 12 3 456 7 8 9 1 N1
THO001 UT2 sc0001 8500. 5.0 21.0 3.0 99.0 133.0 1626. 200.0 12.5 180.0 5.0
THO002 K84-200 $c0001 8500. 5.0 21.0 3.0 99.0 133.0 2000. 250.0 12.8 180.0 4.5

/=7 \FILEX

dsznaudiauiudayandAny andud uiuniminauseswuusanans

a

CANEGRO sapiallil
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dszinnuiludaya Haudludaya
n1929ANTNT (FILEX) CMMCCANE.SNX
Tlsunsuane FILEX XCREATE.EXE
I/~ \MODEL

114 Sub directory 289uLLa1a84 CANEGRO Tdsunsudaaduinfnu

LUUA1A0Y WHNTaYATANULANIINIIUIBULLANAEY kasuiudayang
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AANNITANNRN "’ﬁ\'ﬁ\lﬁ‘qﬂ@zl@ﬂﬂﬁlﬂ\iLLﬁNT@N@W@W EUAN ﬂvl,ﬂu
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dszinmufindaya %LLWM’J’@HQ

wU1a1889 CANEGRO SCCAN980.EXE

Tdsunsuduinaey GISDRV.EXE

N199ANT input/output MINPTI980.EXE, MDRIV980.EXE
NANNFRVAR SUMMARY.SNS, OVERVIEW.OUT

Anuaan1nzinadannisiogny  WORKING.INL DSSATPRO.FLE

~\OUTPUT

Y

AATUNANIIATITHHANAMTINUN e ldidenlaeiududesya
wagnsuandmiunisuansnauunui wananiduduiifiudeyananan
v dl k2 ° dl v o a b v v ° o a
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TAseasvrastaya
d AINNIN . .
a8 Item - ANRELNE Item

LASTUALRN Ttem
SMU_ID N, 6 A8 SMU

Average canopy dry weight at

CWAM N, 6 maturity (kg/ha)
HWAM N, 6 Average yield at harvest (kg/ha)

S1EALBEAUNN TR YRURURALTINUN

@ File NEYLD.DBF

ssinniaya dBase

ABBLNATRYNA %@H@m@mammﬁmmm@z SMU
Taseasravtaya

y ANNGNY ..

T8 Item ANBELE Item

wazsined tem

v o o

SMUCODE N, 6 INRARIDNIUDI SMU
nananiaas (F/l9), Ussinnues
YLDTONRAI N, 6 panARn WA taeE 1 liun wa

NARTINANA LAZLALARNANEDAN
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PUIANNNANDENNTRY 64 Mb

= dl o = v 1 v
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'
T a o=

F5ARANNNEANINULNA 800 MB 2wl
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Tidwnudndeyansunnaininanes \oythail 1 CD-ROM drive 17 C:\ 3a
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