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SYNOPSIS

" Maize is one of the most important cereals of the world both for human and animal
consumption. It occupies 6.30 million hectares with a production of 10.80 million tones.
~ Over: 85 percent of its prodtict.ion in the county is consumed directly as food in various

: foﬁns, such as chapattis, roasted ears, popcorn etc. The maize is also used as feed for poultry

- and in the starch industry. .

~ Maize can be grown on any type 6f soil ranging from deep clays to light sandy soils.
It is however, necessary that the pH of the soil does not deviate from the range 7.5-8.5. The
. -maize crop needs temperature ranging from 21°C-27°C for.its proper growth. It is widely
cultivated from the sea level up to altitude of 2500m.It needs a precipilation of about 500mm
for rain fed cultivation. Maize is sown in rows 50-75cm apart and the plants in the row are
spaced at 20-50cm.The maize crop sown for grain is harvested when the grains are dry and

do not contain more than 20 percent moisture.

Crop models are developed to predict the grain yield under the effects of various

cultural practices and the crop treatment as well as the climatic changes. DSSAT is one of
them. |

DSSATisa covlllection of computé; program integrated into a single software package
in order to facilitate the application of crop simulation model in research and decision
making. This software package was developed by IBSNAT (International bench mark site

network for Agrotechnology transfer).

The study on “Application of decision support system for agrotechnology transfer in
predicting the yield of maize crop” has been carried out with following objectives;
(1) To generate field data for use in -DSSAT Cereals-Maize model developed byIBSNAT.
(2)  To validate the DSSAT Cereals-Maize model with field results.

(3)  To make sensitivity analyses of validated results to Nitrogen and plant _spaciﬁg. :

viil



The base data required for use in DSSA’f Cereals- Maize model has been generated
from'the field Experiments at the Demonstration Farm of WRDTC, IIT Roorkee during
Kharif 2002. The crop was planted on 05.07.2002 and harvested on 08.10.2002. The
' minimum input data required from the field Experiments are Plot details, Treatment details,
Type of Variety, Field details, Soil analyses detail, Initial condition, Planting details,

Irrigation and Water management deté.ils, Fertilizer details, Harvest details and Weather data.

| The DSSAT is a shell and is driven by menu option. The DSSA'T shell has 5 main

menu options. The menu options are DATA, MODEL, ANALYSES, TOOL, and SETUP/
QUIT. Management input files are required to Run and validate the DSSAT Cereals- maize
model. The maﬁagement input files are created using the above said menu option. The inputs
files of the crop model are Experiment details file (FILEX), Weather data file (FILEW), Soil
profile data file (FILES), and Cultivar’s file (FILEC). The crop model using the above said
input files give the'output depending upon the option setting under the simulation control
section. The outputs 6btained are soil and genetic ini)ut parameters, crop and soil status at
" main dévelopment stage, main growth and development variables, and environmental stress

factors.

Thé field result showed that the average Grain yield was 5197 kg/ha where as the
DSSAT crop model has predicted the Grain yield of 5255 kg/ ha. This implieé that the model
has predicted 58 kg higher grain yield, which is acceptable. The predicted yield attributes and
other development variables such as pér grain weight, grains per cob, grain number per m?,
" max LAI, biomass at harvest stage, byproduct etc, of the crop model were also compared
‘with the field results. It has been observed that the crop model has predicted the value of the
said attributes on a slightly higher side than the field results, except the number of Grains per
m? and per cob. The extent of the vatiability was well with in the acceptable limit. The water
and Nitrogen stress of the crop during the main development stage was also noticed. The
crop was subjected to water and nitrogen stress of 9%, 6% when the crop was at the age of 12

days and 42 days respectively.
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Further studies on the crop modcl was carricd out to know the sensitivity under
different management inputs. The result obtained are given summarized below:
(1)  Increasing. the plant population recorded increased grain yield, but decreased unit
weight grain andthe number of grains per cob. _
() Increasing the nitrogen application increased the grain yield as well as the unit weight

of gfa_in and the number of grain per cob.

Keeping in view the above DSSAT findings, the variability of the attributes predicted
and field observed results are within the accéptable limits. It is concluded that DSSAT can
satisfactorily predict the yield of maize in soil climatic conditions of Roorkee, therefore may
be 'accepted as validated at Roorkee for growing maize. However, further studies with
different aspects of management can be carried out at different sites to validate the accuracy
and reliability of the DSSAT crop model. This is useful to the planners to forecast maize crop
yield to enable the government to take policy decision on advance planning of internal food

distribution, relief measures, and grain storage ctc.
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CHAPTER NO-1

INTRODUCTION

Maize is one of the most irﬁportant ‘cereals of the world both for human and
animal consmnptibn. With its world average yield ol 27.8q/ha Maize ranks (irst among
cereals and is’ followed by Rice, Wheal, and Millets with average grain yields of
22.5,16.3,6.60q/ha respectively. In India with regard to area and population it ranks only
next to Rice, wheat, Jowar, and Bajara. It accupies about 6.30mllion hectares with an
average production of 10.80million tones. Over 85 percent of ils produétion in the -
counﬁy 1s consumed directly as food in various forms, such as chapathies, roasted ears,

popcorn etc. The maize is also used as feed for poultry and in the starch industry.

1.1  Seil

Maize can be grown on any type of soil ranging from deep clays to light sandy
stones. It is however necessary that the pH of the soil does not deviate from the range-7.5-
8.5.The soil ideally suited for maize cultivation should have adequate water holding

capacity and should also provide good drainage.

1.2 Climate and water requirement

The maize crop needs temperature ranging from 21°C-27°C for its proper growth.
But the tempefature ranging from 20°-21°C is most favorable for maximum yields. It is
widely cultivated fr@m the sea level up to altitude of 2500m.It needs a precipitation of

about 500mm for rainfed cultivation.

Most of the varieties of the maize grown in India are relatively early in maturity
(80-90 days). Hen‘ce to sustain the rapid rate of growth an adequate supply of soil
moisturé is essential. It has been estimated that the maize crop reqﬁires about 50 percent
of its total water requirement (200-300mm) in a short period of 30-35 days afler
tasselling. A lack of adequate moisture during the grain filling stage adversely affects the

yield. Even though maize can be grown with out additional irrigation in regions receiving



about 600mm of well dlstrlbuled rain(all, yet for oblammg, the opumum yield additional

lmg,auon becomie necessary when the rainfall fails.

1.3 Cultwatxon and harves tmg o
A good seedbed for maize should be fine but compact and free from weeds lt is
desirable th.at the previous crop refuse is buried under. There are three distinct seasons for

the cultivation of maize crops i.e. kharif, Rabi, and spring. Higher yields have been

recorded in the Rabi and spring crops. The higher yields are primarily due to better = -

managemeﬁt—_ar_‘ld a lower incidence of diseases and pests. Sowing made a week 10 days
‘before the usual date ol break ol monsoon for belter establishment ol plants and increase
the yield (10-20 %). Maize is sown in rows 50-75c¢m apart and the olants in the row are
spaced at 20-50cm. . ' . 7 o '
~ The maize crop sown for grain is harvested when the grains are nearly dry and tlo
not contain more than 20 percent moisture, Harvested ears are removed from the standing
crop and dried in the sun before shelling, | B ,
Maize grown for fodder should be harvested at the m11k stage to early dough

stage. The earlier ha.rveste(_l crop is likely 1o yleld less and have a lower protein content.

1.4 DSSAT( Decision Sup port System for Agrotechnology Transfer. )
DSSAT is a collection of computer program integrated into a single software
package in order to facilitate the application »of crop simulation model in research and
" decision making, Tﬁis softwafre package was det/eloped by IBSNAT (blmemational bench
mark site network for Agrotechnology transfer). The' ISBNAT is a network consisting of
contractors, its subcontractors and mahy global collaborators. It was designed to help the
acceleration of the process of knowledge dissemination to the decxslon makers. The
DSSAT itself is a shell that allows to organize and mampulate crop, Soil and weather data
and to run crop model in varlous ways and analyze their outputs ISBNAT 1ncorporated
process oriented dynamic crop simulation model in to its international Programme for
~Agrotechnology transfer and developed DSSAT packages. The models available in
DSSAT are: o S ,
> Cereals model (CERES): Wheat, Rice, Maize, Barley, Sorghum, and Millet.
> Grain legume model (CROPGRO): Soybean, Peanut, and Dry bean:



Root crop models SUBSTOR): Cassava, Aroid and Potato.

>
> Sunflower.
> Sugarcane.
» Cotton.
*The demswn support soﬁware consists of the following:
@ Data base management system (DBMS) to enter, store, and retrive the mmlmum

- data set needed to validate, list, and use the crop model for solving problems. -

(i) | A set of validated' crop models for siniulating models for outcomes of genotype
by enwronment mteractlons and . |

(m)- An application Programme for analyzing and displaying of outcomcs long term

s:mulmed Ag,ronomlc experiment.

A major'mile_stone was achieved by IBSNAT with the integration of crop inodels.
Databases for wealher, soil and crops and agrotechnology transfer application programs
and their incorporation in to a single software package known as DSSAT. The cereal -
maize model is a process oriented crop growth simulation model that simulates soil water
balance and nitrogen balance on daily incremental basis during the crop life cycle. The
model simulates the transformation of seeds, water, and fertilizer in to grain and stack
through the use of land, . energy (solar, chemical and biological) and management
praclices subject to envnronmental factors such as solar radiation, maximum / minimum
air temperature, precipitation, day lqulh variation, soil water properties and soil water

conditions,

1.5  Potential use of DSSAT:
| The gap between world food supply and demand is fast widening with time. The
* efficient use of climatic resources, early monitoring of weather and its impact on food
production are some of the factors, which could help to decrease this gap to a certain
extent. A
In India, food production is marginal and solely dependent on monsoon rainfall.

Failure ofmonsoon ona w1de scale throws the economy of the country out of the gear. A
pre- harvest forecast of crop yield could be of immense use to the planners. It will enable

the government to take pohcy decision on advance planing of internal food distribution,



relief measures, grain storage, and even providing alternative employment in drought’

affected areas. The crop simulation models.are proposed as tool for agricultural risk

analysis in order to explore the potential cropping locations and appropriate farming

systems .

M

¢))

®

1.6

Boote et al (1 996) proposed three pnmaxy uses of DSSAT as given below;
Model use as research tool: This mcludes

(a) Synthesize research understanding.

(b) Ihtégrate khowledge across disciplines.

(c) Assistin genetic improvement.

(d) Yield analysis gap.

. Crop system management: This includes

(a) Assistin cultural management.
)] Assist in water and fertilizer N management.

(c¢) In-season decision aid for producers.

| (d) Site-specific on precision farming.

Policy analysis tool; This includes A
(a) Assistin best management decision to reduce fertilizer and pesticide Ieaching.

(b) Yield forecasting,

(c) Evaluate climatic change effects. -

Objéctive of study:

. Inview of the above a study enlitled “Application of decision support sysltem for

agrotechnology transfer for prediction of the yield of maize crop” was undertaken with

- following objectives;

(1) To generate ﬁeld data for use in DSSAT Cereals-Malze model developed by

IBSNAT.
(2) To validate the field results with DSSAT Cereals-Malze model.

(3) To make sensitivity analyses of validated results to Nitrogen and plant

spacing.



CHAPTER-2

REVIEW OF LITERATURE |

Agarwal et. al.(2001) reported about yield forecast model based on weather
variables and agricultural inputs .on agro-climatic zone basis. This model was
developed for wheat and rice grown in.Madhya Pradesh, India’ Data on weather
pa:ametef were collected from various districts from 1971 to 1990. Additional data
were collected from percént ﬁrea under irrigation, percent area undé; high yielding
varieties and quantities of N, P, and K used. The result indicated ihat reliable yield
forecast could be obtained using 15 years data when crops were 12 weeks old i.e. two

months before harvest.

Ameta and Dhakar (2000) conducted a field survey and reported about the
response of winter maize to nitrogen levels in relation to varying population density
and row spacing. The experiment comprise lwo row spacing (60 and 75), four
population levels (65, 75, 85, 95, thousand plants per hectare) and five nitrogen levels
(60, 90, 120,150, and 180 N/ha.) were carried out during 1988-89 in Rajasthan. The
result shoWed that closer row (60cm) gave 4.12% higher yields than wider rows (75
cm). The grain and stov’er' yields increased linearly with each successive increase in
population density and nitrogen levels up to 85 thousand plants per_hectare and 150kg
N/ha.respectively. The population and nitrogen levels interacted significantly during
both years of study. A population of 85 thousands plants per ha fertilized with 150 kg
N/ha produced 58.37 and 60.68 g/ha of grain yield and generaled Rs 11231/- and
11859/~ per hectare net monetary returns during 1988-89 and 1989-90 respectivély.

Kanwar et al (2001) studied and reported about the simulating effects of
variable nitrogen application' rates on corn yields and nos . N losses in subsurface
drainage water. This study was conducted to- test Root zone water quality model
(RZWQM—98) using four years 1.e.1996-1999 of field measured data {o simulate the
effects of different N-application rates on maize yields and nitrate- nitrogen losses via

subsurface drain water. The three N-application rates (Low, Medium, High), each



replicated three times were applied Lo maize in 1996 aﬁd 1998 under a maize-soybean
rotation field in USA. No nitrogen fertilizer Was‘app’lied‘. to soybean in 1997 and 1999.
' Model calibration and evaluation were based on the field experiments of tile flows,
nitrate-nitrogen losses in tile water and yield by showing a percent differences of
—8%, 15%, and 4% respectively, between simulated and méasured values. The
simulated -yield response function showed that maizé grain yields reached a plateau
level when the N-appiication rate exceed ZOOkg N/ha in 1996 and 170kg N/ha in
1998. These results suggest that RZWQM have the-polential to simulate th\e effects of
N- application rates on maize yields and nitrate- nitrogen losses with tile water.
However.the model over estimated nitrate- nitrogen losses in subsurface drainage
Water dur’ing soybean growth per;i,odwhich may require refinements in the 'N-cyc»:ling

algorithm in relation to Na-fixation N-up take processes.

Antonopoulos (2001) studied and reported about the simulation of soilwater
and nitrogen-balances of irrigated and fertilized com-crop soil. This simulatioh study
- was conducted in a field in Northem Greecé during 1996 growing period and
subsequent non-cropped period using a one-dimensional model based on Galerkin
finite element method. The simulation described dynamic environmental conditions,
irrigation schedule, and inorgahic N applications. They were carried out on two plots
of the field that differed in the amount and the timing of nitrogen applications.
Inadequate irrigation water was applied, resulting in low availability of waler in the
- Root Zone. The qualitative and quantitative procedures for Model evaluation showed
that there was good agreement between the simulated and measured values of water
content and iﬁorganic species of N at different soil depths and the cumulative N up .
take by the planté. The average error was 0.006cm*/cm” for water content and ranged
from -1.06 to 0.52 eg/g of soil for NH 4 -N and from -0.107 to 2.753 eg/g soil for NO;
-N. Different procedures for getting the chafacteristics curves resulted in differing
| water contents and Nitrogen concentrations in the soil.

Férreira‘et al .(2000) studied and reported about the productivity of maize
_ genotypeé under different irrigation management and fertilization system. The
productivity of two maiz_é cultivars (BR 2121 and BR-205) under dilferent irrigation
and fertilization (N and K) treatments was evaluated during june-october 1994 in

Brazil. The data for stover height, ear and kernel weight, ear index, and harvest index

6



were recorded at harvest, Bofh'BR 2121 and BR 205 were affected when irrigation
was suppressed for 10 days before flowering, but the effect was greater in BR 205.

Fertilizer splitting had no significant effect on the variables tested. -

Binder et al(2000) reported that fine tuning current best nitrogen management
practices such as delayed N application to maize is needed to improve fertilizer
reconﬁnendalions. This study was conducted to determine the relationship between
relative maize N deficiency and time of N-application. Levels of N deficiency were
es:tablished by 'applying different rates of IN fertilizer. Additional N was applied rto
each level of N deficiency at eight growth stages ranging from early vegetatiire
growth to late reproductive growth. Chlorophyll meter reading was taken before each
N application as a measure of maize N deficiency. A N sufﬁvciency Index (SI) was
calculated based on relationship between N-deficient and Non N- deficient maize.
Delaying nitrogen application to the‘_sfx leave stage resulted in nearly a 12% decrease
from maximum grain yield when the SI was below 0.9 indicating N deficiency can be
severe enough to prevent full recovery when N is side dressed. The greater the N

deﬁcieﬁcy the earlier N had to applied to obtain maximum grain production. Grain
| yield was increased from N application as late as Rj stage for extremely N deficient
maize, but maximum yield was not obtained. Grain yield was depressed when N was
applied at Rs stage for slightly N deficient maize. The potential benefit of late season
N application depends on degreé of N deficiency. A predicti\le function was
developed in order to delermine, il nitrogen fertilizer application would be warranted

given the SI and time of N applicvzfu%i&t;n.

Chandrashekara et al (2000) studied and reported about the response of
maize to organic .manure with inorganic fertilizer. A field experirﬁent was conducted
in Arabhavi, Karnataka, India during kharif season of | 1996. Four 1réatment
comprising of organic manure (10 Ton poultry manure/ha, 2.5 ton vermi compost per
ha and 10 ton FYM per ha) with recommended rates of fertilizer (RRF, 150kg N/ ha)
in three doses, 75 kg P/ha and 37.5 kg K/ha and control (RRF) were ‘appli'ed to maize
| hybrid DMH-1.The application of poultry manure with RRF gave higher (5.0.'8 g/ha)
and fodder (74.4 q/ha) yields than vermicompost with RRF, FYM with RRF and

control treatments. The percent increase in grain yield with application of poultry
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" manure, vermicompost and FYM were 33,16 and 14 % respectively, compared with
control. Application of poultry manure with RRF produced taller plant (1 87.5), longer
cobs (14‘.35  cm) with bigger diameter (15.6 cm) and heavier cob weight (170.5

- gmw/cob) than application with éontrdl. The percent increase in cob length, cob girth,

‘and grain weight per plant with the abiﬂica.tion of poultry manure was 13.1, 23.8, and
53.2 % receptively compared with control. Application of poultry manure with RRF

resuited in higher net retumns (RS 6675) and benefit cost ratio (11.5). The net returns

‘and beneﬁté obtained were lowest in vermicompost due to the high cost of

vermicompost (RS 2000/ton).

: Malml et al (2001) conducted a field experiment and reported about how to
assess the damaged caused by flooding and ways to mitigate the Joss through maize
crpp management practices. The experiment was conducted at Ludhjana during
| kharif, 1998. The experiment comprised three levels of flood (no flooding, continuos
flood for 10 days at knee- high stage and at tasselling stage), two methods of planting -
(Flat and ridge) and two levels of nitrogen (120 and 150 kg N/ ha). The result showed
that conlinﬁous flooding at knee- high stage reduced final plant height, dry matter
-accumulation, and grain yield by 9.2, 41.7, and 44.0 % éoinpared with no flooding
respectively. The corresponding d-ecrea_s-e with flooding at tasselling stage was 2.7,
15.3, and 15.3 respectively. Sowing on ridges reduced the adverse effect of flooding
and gave 9.9% more yields than flat sowing. Application of150 kg nilrogeﬁ per ha
enhanced the grain yield by ‘9.1% as compared to the recommended level of 120kg N

per ha. ' .

Rusu et al (1999) studied and reported about long term fertilizer treatments on
maize 1o determine the influence on maize yield -of yearly application of same
nitrogen, phosphorus, and Potassium rates on mineral organic mineral soil. The
experimenis were initiated in 1962 011 typic chernozem and brown- luvic soil in
Romania. The two types of soil belong to different fertilization classes according to
th-e main agrochemical chérécteristics with greater production potential on ‘the
- chemozem. The yield and soil chemical properties were determined in 1963-97. Soil
reacti(.)ri- increased with higher N rates, while mobile P and K in soil were increased by

the respective fertilizer elements. Several nutritional disturbances required the



application of 11 kg Zn/ ha on chernozem. In 1985 five ton per ha calcium carbonate
was applied on brown- luvi soil. In lhé dutunin of 1993, 10 kg Zn /ha, 2 kg Mo/ha and
2 kg B/ ha were applied on both scil types. On chernozem, 15 kg Mn was also
applied. Maize yield varied with fertilizer treatment,-.wealher, and soil type. Yield was
highrer oh ;jnfértilized chernozem than on brown- luvic soii with difference greater in

unfertilized control than where fertilizers were applied.

‘Megyes et al (2000) conducted experim_eht and reported about the effect of
mineral fertilization on the yield of maize hybrid under irrigatéd and
Non-irrigated conditions. A long-tefm field experiment was conducted in Hungary
during 1995-1999 to determine the crop productioﬁ factors with the greatest influence
on maize production and the correlation and interaction between irrigation and
nitrogen fertilizer applications. In the extremely dry year of 1995 fertilizer
applications caused substantial yield depression in thé absence of irrigation. Fertilizer
applications reduced maize yield by 40-90% under irrigated conditions, there was an
‘increase in maize yield, the yield surplus being 4.4-9.4 ton per ha depending on
nutrient supply level. The greatest irrigation cffcct was recorded on plots supplied
with 120 kg N/ ha. However, at 240 kg N /ha, the efficiency of irrigation was
extremely low and the yield was almost 3 1/ ha lower than that achieved with
120 kg N/ ha. During 1996-1999 mineral fertilizer application increased maize yield
even without irrigation. The maximum yield surplus was obtained on plots supplied
with 120 kg N/ ha. During the study period, the yield was significantly higher at all
the nut_rient-supply level as a resﬂﬁlt of irrigation. The significant year x irrigation
interactién. was confirmed by the fact that the yield surplus (1.3-2.3 t/ha) differed

greatly from the irrigation effects recorded in 1995.

Grazia et al (1999) studied and report_ed about the plant population and
fertilization influence on sweet corn crop yield. In a field study at Hemandez,
Argentina in 1996-97, sweet corn CV.Freshy was grown at 4,6,or 8 per m, giving
plant populations of 56,800, 85,200, and 1,13,600 plants per hectare respectively,
The crops were given no fertilizers, 100 kg monoammonium ph-osphate at sowing
plus 100 kg urea spread when plant had eight leaves expanded. Yield was highest

with 6 plants per m plus monoammonium phosphate and urea .The highest plant



densily gave lowest yield and at this density the higher fertilizer application also

decreased yield.

B;ldl‘an (2000) studied and ‘re'}rl)‘lorte.d about the | respbxlse of some :maize
' Icultiv@lrs to:Bio-fertilizer. In the study four mineral N fertilizer levels (0,40,80, and
120 kg/feddan) were compared in the preéence and absence of bio-fertilizer (HALEX
a xﬁixture- of 2 Azotobactor strains) on threé local maize cultivars during 1996 and
_ l997lsumn-1er se_asohs in Behira, Egypt.The culti\lars wefe Giza 2 synthetic lhreé_, way
cross 310 and single CIOSS 1l). Maize cultiyars differed significantly in all studied
characters ex_cepl the no of surviving plants and the shelling percentage. Single cross -
10 gave the highest yield in both season. Increasing the N fertilizer rate from 0-120 kg
/ feddan in the absence of biofertilizer (HALEX) increased all the characters except
_lh_é no of surviving planis and shelling percentage. Application of 80 kg N/ fe‘ddrzm in
the absence of biofértilizer gave the highest means m all the studied characters excépt
the no of surviﬁng plants and shelling percentage where there were no signiftcant

differences among the eight treatments.

A Bhvec (2001) studied and reported about the effect of maize piant double row
spacing on vn.utrientluptake, leaf area index and yield. The field experiment was
- conducted in 4 years (1989-1991 and 1998) in Slovenia. The effect of plant spacing
variation (zigzag arrangement of seeds in a double row 0.15+0.55m and Single row
‘_spaéing,‘()..70 m) at 7 population densities (4.5, 6.0; 7.5, 9.0, 10.5, 12.0 and 13.5 planls
per meter) on leal’ area index (LAI), net asslmiiatlon rate (NAR), nutrient uptake
| ‘(l‘litr»ogen, pllosphqrus, and potassium),ﬁnd the yleld of maize cultivars BCTWC 175,
NS SC 201, BC SC 312, and ZP TWC 404 were determined. There were no
sighiﬁcant differences between the effect of double and single row spacing on LAIL
and NAR. Double row spacing resulted in low grain yield and the yield of above-
ground silage mass than single row spacing; however the i-nﬂuence of climatic
conditions in individual year was imporlan"t as the yield difTerences were only
significant in the second of the 4 yéars stuclied. The double row spacing sowing

method showed no advantages in comparison with conventional single row spacing.
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Carvalho et al (1 999) studied and reported about the green manures eflfects on -

maize yield and maize nitrogen under no till and conventional tillage system. The use .
of green manure contribute to more rational and sustainable soil management,
increasing soil organic matter, soil biological activity, soil fertility, and soil protection
- erosion and increase solar radiation. Cover crops can be used during the fallow and
beginning of thé rainy season in cerrado region in Brazil. The present study aimed to
“evaluate the effects of green manure species and spontaneous weeds og‘lhe maize
yields, under no till zind convemional' tillage systems in Brazil during 1997-98. The
species'that. increased the maize production were Canavalia brasilicnsyis,' Mucuna
pruriens, and 'Crolalaria“ochroleuca. Maize plants succeeding these species showed
higher N accumulation win the grain, Maize yield and nitrogen accumulalion was
| higher under no tillage System. No interaction between .crop system and species of

green manure were observed. Canavalia brasiliensis, Mucuna pruriens, and Crotalaria

ochroleuca showed the best potential as green in succession with maize.

Dairy producers in northeastern US A who grow maize forage in narrow rows
plant at 1,25,500 plants per ha and dpply N fertilizer at 225 kg/ha because they
believe narrow row maize yields are best at high plant densities and nitrogen rates.
Cox et al.evaluated maize in 1996and 1997 in NewYork, USA at two row spacing .
(0 .38 & 0.76m), two harvest densities (80,000 & 1,16,000 plants/ha) and six N rates
(0,50,100,150,200 and 250 kg/ha) to determine il row spacing X N rale interaclions
existed for dry matter (DM) and calculated milk yields. No interaction existed for DM
yield, forage quality chara'clerisliclsz”‘and milk yields. Maize had greater DM and milk
yield at 0.38m (20.3 and 16.1 Mg/ha respectively ) Vs0.76m spacing ( 18.9 and 15.2
Mg/ha respectively). Drymatter and milk yields had quadratic- plus- plateau responses
to N rates with maximum yields ((20.6 and 17.1 Mg/ha respectively ) at an N rate -
0f150 kg/ha. Nitrogen accumulation at harvest, which had row spacing x N rate
interaction, had a linear response to N rates at 0.38m spacing and a quadratic response
at 0.76m spacing. Dairy farmers in the northeastern , USA can prbduce corn silage at
similar blant densities and N fertility , regardless of row spacing. Dairy producers
who have excess animal waste could apply slightly more N to narrow row maize

silage because it accumulates more N at harvest.
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Griesh et al (2001) studied and reported about the effect of plant population
density and nitrogen fertilization on yield and yield components of some yellow and
- white maize hybrids.under drip irrigation system in sandy soil. Two field experiments

were condupted in Egypt to study the effecls Qf3 plant population densities (1 ,75 ,()()()
21,000 and 28000 plants per feddan) and three N levels (60, 90, and 210 kg/ fed.) on
_th’e_.yield and .components of maize hybrid (siﬁgle cross 124 and 155 and three way
cross 320 and 352). Increasing N levels {rom 60-120 kg/ fed significantly increased
plant height, ear height, length and diametef, number of rows , grain per row, no of
ear per plant, 100 kernal weight , yield per plant and per feddan in both seasons of
study. Increased plant densities significantly decreased all traits of yield and yield
component except ear position. A significant interaction effec{ between densilies and
| hybrid was detected for yield per plant and yield per feddan in both seasons and ear
diameter, grain per row and 100 kernal weight in the first season only. Mean while, a
| significant interaction effect between hybrid and nitrogen levels was detected pfant
height, ear lleight, length and diameter, and ear pbsit’ion, grain per row, no of ear per

plant, 100 kernal weight , yield per plant and per feddan in both seasons.

Mehrabadi et al (2000) studied and re'borted dbout the effects of urea foliar
applicatif_m time on growth indices, yield components and quality parameters of two
grain corn cultivars. The experiment was -cafried out at the experimental station of
Ferdowsi Uni\}eréiiy of Mashad. To evaluate the effects of urea foliar application
time on growth indices , yield components and quality parameters of tw-o grain com
. cultivars urea was applied at 20 kg/ha (2.5 % concentration ) at two weeks before
anthesis , two weeks after anthesis and two + four weeks after anthesis or plants were
unsprayed Urea increased protein content, DM yield and g g,ram yield. Application two

weeks before anthesxs gave the hlghesl grain yxeld

Mihaila et al studied and reported (1996) about the result of long-term
experiments with fertilizer in maize. Long term N and P experiments with fertilizer on
Maize was conducted camblc chernozem soil at F undulea in Romania during1967-
95. The probability of obtaining certam yield level on yield increase in maize was

established depending on the fertilizer rates. Correlation between yield increase
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~ obtained by applying fertilizers. and rainfall at different times of the year was

determined.

Nitrogen is one of the limiting nutrients for cereal production in many areas of
west Africa such as Niger. One of the sirategies lo improve yield is to choose crops
with high nitrogen use efficiency (NUE) that can produce economic yield under
limited water supply. Little information is available on comparative performance of
pearl millef, sorghum, and maize for their NUE. A ﬁeld_ experiment was conducted by
Pandey et :Illnto evaluate several components of NUE for the three crop species on a
sandy soil at tWo_ locations in 1997 and three locations in 1998 rainy seasons in Niger.
NUE components were calculated as incremental increase in yield per applied N or
per plant N. Leaf area index and leaf chlorophyll were determined as concomitant
data. Among three cereals sorghum and millet had greater response to N (kg grain per
kg N) than maize. Nitrogen use efficiency differed widely among Species. Partial
factor productivity (kg grain per kg N) was higher in sorghuni and pearl millet than
maize over three:sites in two years and declined with increasing N le\"els. Agronomic
NUE (DELTA grain weight per kg N applied) was also higher in sorghum compared
to pearl millet and maize over all N rates. Nitrogen recovery efficiency (DELTA grain
weight per kg N applied) was higher in sorghum followed by millet and lowest in
maize. Marginally lower NUE for biomass production in pear]l millel was associated
with higher biomass yield in non fertilized treatmeﬁts. The ability of pearl millet to
extract N [rom nutrient graded sandy soils and its beller drought tolerance is the
primary reason for its z_ldaptatior;ﬁto sahel where it produces a moderate although
réiiable grain yield. Although pearl millet tended to have better performance where
frequent drought was prevalent, sorghum had higher yields than pearl millet under
improved N management and thus can significantly contribute to enhancing food
production in areas where good management is practiced. This study also indicates
that N efficiency could be detected using a SPAD chlorophyll meter early enough to
apply additional N for achieving the target yield levels.

In maize N deficiency reduces grain yield by decreasing kernal Weight and
kernal number. In plot experiments Paponov et al (2001) investigated and reported

(2001), the effects of different rates of N supply on sugar concentrations and on the
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incarporation of recently assimilgted 14C into suc’rose;\hexoses and ethanol-insoluble
compounds of pedicels and kemalsAduri.ng different stages of kernal development.
Low individual kernal weight in N deficient plants at maturity was related to
decreased production of total biomass rather than to low biomass partitioning to the
ear. In the first 5-10 days after poﬂination i.e during early iag phase of kernal
development the ratio of sucrose to total sugars as wells as 14C label ratios of sucrose
to total sugars in the pedicels of nitrogen deficit plants were higher than in plants with
-optimum N supply, suggesting lower sucrose cleavage capacity in the pedicels of N
deficient plants the concentration of soluble sugars were generally higher in the
| pedicels than in the kernals indicating somé barrier for sugar - transport into the
kernals. In contrast, in N deficient plants sugar concentration were higher in the
kernals in the pedicels suggesting the involvement of an active mechanism for sugar
import to the kernal. During later stage of kernal development (grain filling period)
the rate of N supply had no effect on partitioning between pedicels and kernals -and

14C incorporation in to various chemical fraction.
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CHAPTER NO-3

BASE DATA GENRATION

3.1 General discuSsion;

Before 10 start_of the experiment, soil profile zinalysis waé carried out on the
experimental plét The textural mrélysis was done. Bulk density (BD), Field capacity
(FC), Permanent w11ung (PWP), pH Organic carbon content (00), Nllrogen (N),
Phosphorus @), and Potassium (K) content were calculated in the soil analysis laboratory
of WRDTC, LLT. Roorkee. The details of analysis were shown in table no 3.1. The
details of weekly soil moisture status‘ were shown in table no 3.2, The. crop growth and
development parameters such as height, dry weight, leaf number, width and length, leaf
area index and rooting depth were observed at 20 days interval. The details of the

- observation were shown in table no3.3

" Table no-3.1 Soil profile analysis data. »
Depth _ BD | F.C | PWP! O.C | pH N P K

- Cm Soil type % % % |gm/kg Gmvkg |mg/kg | mg/kg
Sand | Sil | Clay
Y. | % | %

0-30 (50.00/29.50|20.50| 1.48 |31:20|10.80| 0.90 | 7.5 | 0.90 |15.00| 45.00

- [30-60]38.00(36.00[26.00] 1.54 [30.80[11.20| 0.10 | 7.5 | 0.10 |15.00 | 45.00

60-90|40.1035.70|24.20] 1.59 |32.40|11.60| 0.01 | 7.5 | 0.01 |10.00| 50.00
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Table no-3.2 Weekly moisture status of the soil profile

Sl.no. Date | Moisture content
| 0-30 30-60 | 60-90
Cm Cm Cm
1 05.07.02 14.9 12.8 11.8
) 11.07.02 12.4 11.5 11.0
3 18.07.02 10.1 10.7 15
a 25.07.02 13.9 | 128 11.3
5 | 01.08.02 133 11.9 11,1
6 08.08.02 | 163 17.1 14.9
7 | 15.08.02 19.4 19.9 19.0
8 22.08.02 18.5 16.9 17.2
5 | 29.08.02 15.5 15.7 163
10 05.09.02 7.4 15.7 15.4
11 12.09.02 20.4 20.0 21.5
12 19.09.02 17.9 18.1 20.0
13 26.09.02 | 15.5 15.3 15.6
14 03.10.02 14.6 14.9 16.9

Table no-3.3 Crop growth and development parameters at 20 days

Interval.- .
Date |Height Root Leaf | Leaf width {leaf length Drywt
cm  depthcm| no cm _cm kg/ha
25.07.02| 23.80 13.70 6.00 2.90 31.10 0.17 300
14.07.02| 91.10 »‘ 27.80 | 8.10 7.50 76.10 35006
03.09.02217.30 65.40 [10.90 7.50 75.60 {2.13| 5200
23.09.02 (217.50 68.30 | 7.70 6.40 71.60 8800
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3.2 Experiment details:

Hybrid dom 4212 was sown in the experimental plot (16.0x11.5m) size of
Demonstration farm, WRDTC, LLT. Roorkee on 05.07.2002. Before sowing, the plot was
ploughed with the help of tiller. The plot was divided in to 9 numbers of subplots each of
which is 4.0x2.5. The maize was sown in rows spacing of 50 cm and plant toiplam

‘spacing of 50_ ém maintained. The seeding depth was 2-3 cm with 2 seeds per hill. A
uniform dose of Diamonium phosphate (DAP) was applied on the plot at the rate of 50 kg
per ha. The maize crop was irrigated thrice during the initial crop growth slage and there -
after due to rain at regular interval no irrigation was needed till harvesting. Urea was
applied on 09.08.2002 @ 220 kg/ha when the crop was at knee high stage. The crop was
harvested on 08.10.02 and the Yield and Yield Attributes was recorded.

The details of base data generated for use in DSSAT CERES- Maize model
during kharif 2002 on demonstration farm, LI T.Roorkee were given below. The file
name for storing experiment and model prediction information are:

C\DSSAT35\MAIZE\MASV2002.MZX

3.2.1 Plot information:

Various details. Header. Input data.
Gross plot area , m? PAREA 10.00
Rows per plot : : PRNO 8.00

Plot length, m PLEN 4.00

Plot épacing, cm E PLSP - 100.00
Harvest area, m? o HAREA 4.00
Harvest row No HRNO | 2.00
Harvest row length HLEN | 4.00
Harvest method HARM manual,

3.2.2 Treatments

Treatments are shown in Table No-3.4

Treatment
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Cultivar level

Field level

Soil analysis level
~ Initial conailion level
Planting level
Irrigation ieve[ _
Fertilizer level

Environmental level

Harvest level

3.2.3 Cultivars: .

Crop code
Cultivar identifier

Cultivar name

3.2.4 Fields:
Field ID

Weather station code
Drainage type code
Soil Texture

Soil depth, cm

Soil ID

Elevation, m

Total area , m?

Field length- width ratio

CU
FL
SA
I
MP
MI
MF

ME

MH -

i CR
INGENO

' CNAME

IDFIELD
WSTA
FLDT
SLTX
SLOP
IDSOIL |

ELEV

AREA .

FLWR

18

MZ
IB0O0O71

‘ Hybridcorn4212

Demo farm
" WRDF
DROOO -
SALO
90.00
WRO00820001
252
90.00
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3.2.5 Soil analysis

Analysis date (year + days from jan-1)
pH in buffer determination method code
Phosphorus delermination method codo

Potassium determination method code

Depth of base layer, cm

Bulk density ,gm/ cm

Organic carbon gm /kg

Total nitrogen gm / kg

pH in water

Phosphorus extractable, mg / kg

SADAT 82 186(5.7.02)
SMHB . SA011
SMPX SAO0IL1L
SMKE - sAol
SABL . 30.00
30.00
30.00
SADM 148
1.54
1.59
SAOC 0.90
0.10
0.01
SANI 0.90
0.10
0.01
SAHW. 7.50
7.50
7.50
SAEX 15.00
15.00
10.00
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~ Potassium exchangeable mg /kg

3.2.6 Initial conditions:

Previous crop code

Initial condition measurement date

Root weight from previous crop kg/ha
Noduleweight from pre;vious crop kg/ha
Rhizobia number(0-1 scale, default =1)
Rhizobia effectiveness(0-1 scale,default-1)

Depth of base layer ,cm

Water cm®/ cm?x100 volume present

SAKE

PCR
ICDAT
ICRT
ICND
ICRN
ICRE

ICBL

SH,0

Ammonium, Kcl,gm elemental N/mg of soil SNH4

Nitrate, KC, gm elemental N/mg of soil

SNO3

20

45.00
- 45.00

50.00

WH

82186(5.7.02)

20.00

0

1

1

20.00

60.00

90.00

0.228

0.239

0.249

0.20

0.20

0.50

12.0

1.70

1.20



3.2.7 Planting details:

Plantiﬁg date, year + day from jan-1_

. Emergence date

Plant pppulation at seeding, seed/m2
Plant p,o pulation at emergehce, plant/m?
Plantiniig method, séeding, S |
Planlin:g distribution, Hill

.Row spacing, ¢cm

Planting depth, cm

Planting malérial dry weight, kg/ hz;

Plants per hill

PDATE
EDATE
PPOP. .
PPOE
PLME
PLPS
PLRS
PLDP
PLWT

PLPH

3.2.8 - Irrigation and water management:

Irrigation application efficiency
Threshold for automatic application, |
% of maximum available ‘

End point for autmﬁatic application,

| % of maximum available

End of application, growth stage code
Methoéi for-automatic application code
Amount per irrigation

Irrigation date, year + day

EFIR

ITHR

IEPT
IOFF
IAME

IAMT

. IDATE

21

82186(5.7.02)
82190(9.7.02)
74.()()

4.00

s

R

50.00

2-3

30.00

2.00

1.00

50.00

100.00

GS009

IR003

33, 25, 40mm
19.07.02
23.07.02

29.07.02



3.2.9 Fertilizers

Fertilizer application level : - MF 1
Fertilization date, year + day FDATE 8222(9.8.02)
Ferlilizer material, code | FMCD _ FE005
Ferlilizer application, code FACO APOO1
Fertilizer application depth, cm FDEP 2.00

N in-applied fertilizer, kg/ha FAMN FE0OS |

P in applied fertilizer, kg/ha FAMP : 0

K in apblied fertilizer, kg/ha FAMK 0 |

Ca in applied fertilizér, kg/ha FAMC 0

Other elements in applied fertilizer, kg/ha FAMO 0

3.2.10 Environmental modification:
'Modification date, year + date "ODATE . 82186(5.7.02)
Day length adjustment factor E . A

3.2.11 Harvest details:

Harvest levels HL 1
Harvest date, year + date HDATE 08.10.02
Harvest stage, code . HSTG GS006
Harvest component, code HCOM H
Harvest size group, code HSIZE A
Harvest percentage, % HPC 100.00
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3.2.12Weather data:

Sile + country name : WRDF WRDF8201. WTH
Latitude, degree LAT 29.52

Longitude, degree LONG 77.54

Elevation, m | . ELEV 252.00

Height wind measurements, m WMHT 2.00

Year + days from jan-1 DATE 82151-82281
Solar Aradiation : _ SRAO _ sunshine hours

\

(1.6.02-8.10.02)
Air temperate maximum, °C Tmax Max.temp.Record
(1.6.02-8.10.02)
Air temperature minimum, °C Thin Min.temp.Record..
(1.6.02-8.10.02)
Precipitation, mm : RAIN Rain fall recorded
(1.6.02-8.10.02)
3.3 To fal water'use(l;‘rigation + Rainfall)

The total water used during the crop period i.e. 05.07.02-08.10.02 including the

Rainfall has been given below:

Date Irrigation applied/Rainfall
19.07.02 (Irrigation) ;. 33mm
23.07.02 (Irrigation) 23mm
29.07.02 (Irrigation) ' ' 40mm
05.07.02-08.10.02 (Rainfall) _ 670mm
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‘3.4 Yield and Yield Attributes | | |
- The crop was harvested on 08.10.02 and the Yield and Yield Attributes of Maize CV

~Hybrid corn 4212 of each plots were recorded and summarized below in lable-3.4.
Table-3.4 Yield and Yield Attributes '

: ~ |Grain test _
Plant |Cob yield |Grain No Grain No weight |Grain yield
Plot no[Population| Kg\ha | Per cob |Per sq-m gm]lOO kg/ha
1 40,000 5104 311 1244 32 3980.8
2 40,000 | 6120 | 409 1636 32 5235.2
3 40,000 6396 409 1636 32 5235.2
44 40,000 5760 365 1460 32 . 4672.2
5 | 40,000 | 7760 | 461 | 1844 | 32 | 59008
6 . 40,000 7600 425 1_700. 32 ) 5440.0
7| 40,000 | 7344 | 459 | 1836 | 32 | 58752
8 | 40,000 | 6200 | 390 | 1560 32| 4992.0
9 40,000 7200 425 1700 32 5440.0
rAverage 6609.3 406 1624 32 5196.5

3.5 Maize crop Model Validation input File
_ The Experiment details of C:\ DSSAT35\MAIZE\MASV2002.MZX are presented in next
page. - S - ‘
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' *EXP,DETAILS: MASV2002MZ VALIDATION OF DSSAT ON MAIZE CROP

. ¥GENERAL
@ PEOPLE
" M.ARUL SELVAM T.O,M.TECH (IWM)
@ADDRESS
WRDTC,IIT ROORKEE.
@SITE ’

DEMOFARM . . '
@ PAREA PRNO PLEN PLDR PLSP PLAY HAREA HRNO HLEN HARM...........

10.0 8 4.0 -99 100 RBD 4.0 2 2.0 MANUAL

@NOTES ,
IT IS A DISSERTATION WORK FOR THE AWARD OF THE DEGREE OF M.TECH

IN IRRIGATION AND WATER MANAGEMENT.

* TREATMENTS e FACTOR LEVELS--—-——====~-

@NROC TNAME........... +eei..... CU FL SA IC-MP MI MF MR MC MT ME MH SM
"1 0 0 0 RESPONSE OF MAIZE ON N 1111 11100 1 1 1 1
| #CULTIVARS

" @C CR INGENO CNAME

1 Mz IB0071 hybrid corn 4212

*FIELDS - _
RL ID_FIELD WSTA.... FLSA FLOB FLDT FLDD FLDS FLST SLTX SLDP ID SOIL

1 DEMOFARM WRDF 0.0 0 DROOQO 0 00 SALO 90 WR00820001 ‘
@L +.e.vvvee s XCRD +evvvevess XCRD .....ELEV .............AREA .SLEN .FIWR .SLAS

1 0.00000 0.00000 252.00 10.0 -0 1.6 0.0

*SOIL ANALYSIS

@A SADAT SMHB SMPX SMKE -

1 82186 SA011 SA009 SA009 :

@A SABL SADM SAOC SANI SAHW SAHB SAEX SAKE
1 30 1.48 0.09 0.09 7.5 -99.0 15.0 45.0
1 30 1.54 0.01 0.01 7.5 -99.0 15.0 45.0
1 30 1.59 0.00 0.00 7.5 -99.0 10.0 50.0

*INITIAL CONDITIONS L ' : :
ec PCR ICDAT ICRT ICND : ICRN ICRE ICWD ICRES ICREN ICREP ICRIP.ICRID
1 WH 82186 20: -99 1.00 1.00 -99 -99 ' -99 -99 -99 . -99
@C ICBL SH20 S8NH4 SNO3 :

1 30 0.250 0.5 . 4.4

1 60 0.278 0.5 0.5

1. 90 0.270 0.5 4.5
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*PLANTING DETAILS .
@P PDATE EDATE PPOP PPOE PIME PLDS PILRS

1 82186 82190 4.0 4.0 ) R 50
*IRRIGATION AND WATER MANAGEMENT
@I EFIR IDEP ITHR IEPT IOFF IAME IAMT
1 1.00 2 50 100 GS009 IR003  -99
@I IDATE IROP IRVAL -

1 82200 IR003 33

1 B2204 IR003 25

1

82210 IR003 40

*FERTILIZERS (INORGANIC)
@F FDATE FMCD FACD FDEP FAMN FAMP FAMK

1

82221 FE005 APQO1 2

AND  ROTATIONS

er
1
1

TDATE TIMPL TDEP
82178 TI002 30
82181 TIO013 - 30

100

*ENVIRONMENTAL MODIFiCATIONS
@E ODATE EDAY ERAD EMAX EMIN ERAIN ECO02
1 82186 A 0.0 A 0.0 A 0.0A 0.0A0.0A 0

*HARVEST DETAILS

@H
1l

HDATE HSTG HCOM HSIZE
82281 GS006 H A .

*SIMULATION CONTROLS

eN
1
8N
1
eN
1
@N
1
eN
1

éN

eéN
1
&N
1
eéN
1
eN
1

.GENERAL NYERS NREPS
GE 1 1
OPTIONS _WATER NITRO
op X Y
METHODS - WTHER INCON
‘ME M M
MANAGEMENT PLANT IRRIG
MA R R
OUTPUTS = . FNAME OVVEW
ou Y Y
AUTOMATIC MANAGEMENT

PLANTING = PFRST PLAST
PL 81179 81193
IRRIGATION IMDEP ITHRL
IR 30 50
NITROGEN NMDEP NMTHR
NI - 30 50
RESIDUES RIPCN RTIME
RE 100 1
HARVEST - HFRST HLAST
HA 0 82186

HPC

100.

START
P
SYMBI
N
LIGHT
E
FERTI
R
SUMRY
B 4

PH20L
40
ITHRU
100
NAMNT
25
RIDEP
- 20
HPCNP
100

0 o

HBPC
0 45.0

SDATE RSEED
82186 2150
PHOSP POTAS
Y Y
EVAPO INFIL
R s
RESID HARVS
N R
FROPT GROUT
-7 Y

PH20U PH20D
100 30
IROFF IMETH
GS000 IROO1
NCODE NAOFF
FE001 GS000

HPCNR
0
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PLRD PLDP PLWT PAGE PENV

90

FAMC

EDEW
A 0.0

SNAME
YIELD
DISES

PHOTO

CAOUT

PSTMX

40
IRAMT
10

3.0

FAMO

EWIND
A 0.0

OF MAIZE CROP

CHEM
N
HYDRO
R

30

FOCD

TILL
N

0

-99

WAQUT NIOUT MIOUT DIOUT

Y

PSTMN

10
IREFF

1.00

Y

N

N

PLPH
2.0
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CHAPTER NO-4

DECISION SUPPORT SYSTEM FOR AGROTECHNOLOGY
TRANSFER (DSSAT) ‘
AN OVERVIEW

4.1  Introduction -

DSSAT is a collection of ,computér programs integrated in to a single soltware
package developed by. IBSNAT, inorder to facilitate the application of crop simulation
models in reseatph a.nd- decision,j__,mhking. IBSNAT ha_ve assembled and ‘dist_ributed
decision support system to'énable:ii_i_s"_luser to match the biolo gidal requirements of crops to
- the physical characteristics of lanq' 50 thatrobjcctives specified may- be obtained. These
crop models are mathemat_ical representations of daily biological 5nd phyéical processes
and are used to predict harvestable yieldé_.plant growth and de_velbpment DSSAT contains

crop-soil-weather simulation models, databases for weather, and soil and crops.

The decision support software consists of:
(i) Data base management system (DBMS) to enter, store, and retrieve the minimum .
data set needed to validate, list, and use the crop model for solving problems.

(i)  -Aset of validated crop models for simulating models for outcomes of;,enolype by
envxronment mteractlons and

(iii)  An application Prog,mmme for an'llyzm;:, and displaying outcomes of long term

simulated agronomic experiment.

In order to develop a simulation model regardin-g the extent'of. influence of
weather and-'plant _developméﬁt a ser.ies of sub models are requifed. The first sub model
must offer a péssibiiity for determinations of sail moisture from the corresponding
weather conditions. The second sub model gives the effect of weathef on carbon dioxidé
assimilation. Finally, another sub model is requlred for describing the transport of
nutrients and assimilation products for the production of plant blomass

A schematlc dlagram of (Saseendran and Rathore 1999) of DSSAT components

are presented in Flg 4.1.
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Fig. 4.1 : Schematic diagram of DSSAT components
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DSSAT was designed for users (o »easily create “Experiments” (o simulate, on
computer outcomes. of the complex interactions between various agricullural practices,
soil and weather conditions and to suggest appropriate solutions 1o site specific problems,
DSSAT reali/.e‘hezwily on crop simulation models to predict the performance ol crops lor

making a wide range of decisions.

4.2 DSSAT Overview: Description
4.2.1 Shell |

The DSSAT shell Programme provides access to the programmes. DSSAT shell is
a menu-driven program, which enables user to easily select and use any of the DSSAT

components. The shell has five main menu items each with various options: DATA,

MODEL, ANALYSIS, TOOLS, and SETUP/QUIT.

The DATA main menu item provides users access {0 various types of data on
Weather, soil, climate, crops, economics, pests and experiments, These dala are found
under the option headings: BACKGROUND, EXPERIMENT, WEATHER, SOIL, PEST,
and ECONOMIC. Each of these options has var.io us sub menus, which are accessed when

one of the options is selected.

~ Under the model main menu item, the user can access the crop model for calibration,
validation and sensitivity analysis purposes. The crop models available under the model

menu are cereals, legume and Root crops.

The ANALYSIS main menu has two options. Seasonal, and Sequential. The
seasonal option allows to sel up simulation experiments, simulate them and analyze
the results. The Sequential option is to sumnulate sequence of crops such as in crop

rotation, for studying the long-term effects of practices on crop and soil performances.

Under the TOOLS main menu item, the user can access their disk manager, their

- editor and_spfeadsheet.
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4.2.2 Crop models
The DSSAT crop models are mathematical representations of daily biological and
physical proceSs and are used to predict harvestable yield, plant growth and development,
Nitrogen dynamics and water balance, in response to the controlled (managemenf) and -
uncontrolled (weAal‘her)4vari;‘1bles. These models simulate the ellects of weather, soil,
water, and cultivar and nitrogen dynamics in the soil and crop on crop growth and yield,
In order lo predict a crop.. potential DSSAT crop models require the following
ml‘ormatlon s (Saeendran and Rathore, 1999):. .
() The daily weather data consisting of maximum and minimum air
| temperature, solar radlatlon and prec1p1tatlon
(i) - The standard soil descrlptlons including data of 5011 properties as a
| function of depth.
(iii)  Information 01‘1' sowing date, plant pdpulatiqn, amount and date of
 irrigation and amount and date of N fertilizer.
(iv)  Genetic information related to maturity type, photdperidd; sensitivity
| analyses and yield components needed to evaluate optimum efficiencies

with in the constraints of weather and soil.

The following table gives a list of some models that has been developed:

Model name - - | : Developed by _
CEREALS-Rice Upendra singh, Joc.T.Ritchie & D.C.Godwin
CEREALS-Wheat . ' D.C.Godwin& J.T.Ritchie.
CEREALS-Maize o J.T.Ritchie, C.a. Jones & S.Otter-Nacke.
CEREALS-Barley - _ J.T.Ritchie, B.S. Johnson & S.Otter-Nackle.
CEREALS-Sorghum " J.T.Ritchie, U.Singh, G. Alag,arswamy& G.Rao.
CEREALS-Millet " J.T.Ritchie & Y. Ramaknshna

SOY GRO ' J.W.Jones, G. Wilkerson, & S.S.Jagtap.
PNUT GRO ~ K.J.Boote, G.Hoogenboon & J.W .Jones.
BENN GRO ‘ ) G.Hoogenboon, J. W .Jones & K J Boote.
‘SUBSTOR-Potato o ~ T.S.Grifin, B.S.Johnson & J.T.Ritchie.
SUNFLOWER F.Villalobon, A.J.Hall & J.T.Ritchie.
SUGARCANE G.Inman-Bamber, G.Kiker, J.W . Jones
COTTON ~ B.Kimbal,
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| 4.2.3 Cereals Model: Maize-

‘The cereals or CERES (crop estimation through Resources and Environment synthesis)

family of crop models is used in DSSAT to predict the performance of maize crop. This -
" model is designed to use a minimum set of sloil, we-alher, genetic and management
information. Tﬁe model is daily incrementing and fequiré daily weather dala consisting of
_maximum and minimum air‘ temperature, solar radiatipn and rainfall. They calculate crop
phasic and morphological development using tempera{ure, ~day lengih; genelic
characteristics and vernalization where appropriate leaf expanéion groiwth‘ and plant
population provide information for detenmmng the amount of hght 1ntercept1ons which is

assumed to be proportional to blomass production.

The cereals-Maize model uses a minimum of readily available weather, soil and
- specific genetic inputs. To simulate growth, develbpments and yield the model takes into
‘account the following processés (Singh);
> Phenological development, especially as it is aflected by genolype and wealher‘ The
model simulates the effect of photoperiod and temperature on the umm;:, of Mowering
initiation-and duration of each major growth slage.
> Exlenstve growth of leaves stems and roots.
> Biomass accumulation and partitioning" especially as phenological development
affects the developments and growth of reproductive organs.
» Water balance that simulates daily evaporation, runoff, percolation and crop uptake
under fully irrigated conditiohs and rainfall conditions, |
> Soil nitrogen transformations associated with mineralization, immobilization, urea
‘hydrolysis, nitrification, and denitrification, ammonia volatilization losses and
nitrogen associated with runoff and percolation and uptake and utilization of N by the

crop.

4.2.4 Data Based Management system (DBMS) ‘

DBMS is used to organize and store the minimum data sets, to provide wuser-
fnendly data entry and retrieval and to integrate data from several sources. Retrieval
programs extract data from the centralized database and create files for runnmg the crop

models. Output can be printed and compared with expenmental observations validating
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the crop models and conducting sensivity analysis application or agrotechnology transfer

program facilitate running crop models for different management praclices over several

seasons to determine the most promising and least risky combination of management for .

various locations and soil types.

‘Crop management include the following:

Elle sectlon

» Expenmental detalls
General

Treatments |
Cultivar
Fields

Soiltl analysis

Initial conditions

Planting details

-Irrfgation

Fertilizer

Residue

‘Chemical applications

Environmental modifications

Tillage information

Harvest details

Typical contents

Experiment name and codes.

Name of people addresses name and location.

Treatment number name and spemﬁca’uons of level
Codes of treatment factors
Cultivar level, crop code cultivar ID and name of

Genetic coefficients.

- Specifications of field level, ID, weather station name,

soil and field description details. S
Set of soil properties used for simulation of nutrient
~ dynamics based on field nutrients. |
Starting conditions for waler and nitrogen in the
Profile. Also used for carryover of root residue from
Previous crop. _
Planting date, population, seeding depth and spacing
Data. | '
Irrigation date, amount and w'ater.d_epth.

Fertilizer date, fertilizer rate and type information.

_ Addition of straw, green manure, animal manures.

Herbicide and pesticide application data.

Adjustment factor for weather parameters as used in
Climate chang'e. and constant environment studies, i.e.
Constant day length, shading, constant temperature.
Detzuls of dates types of tillage operatlons
Informatlon on harvest dates, plant components

Harvested etc.
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- Program link weather and experiméntal data with the crop models by creating
crop model input files. The minimum required weather data include latitude and
* Jongitudes of the weather station and daily values of incoming solar radiation, maximum

~ and minimum air temperature and rainfall.

4.2.5 Strategy Evaluatnon
The real power of the DSSAT (Sm(,h 2001) I‘or decision making lies in its ability
to analyz.e many different management slralegies. When a user is convinced that the -
model ‘can accurately simulate local results, a more ‘comprehensive analysxs of crop
performance can be conducted for dlfferent soil types, cultlvars, planting dates, plantmg
densities and _irrigé;_tﬁon and fe;tilizef stralegies to determine those practices that are most
promising and least risky. The weather estimator and strategy evaluation programs in
' DSSAT establish the desired combinations of management practices, link the model to

historical weather data for the location, run the model and analyze and present the results

to the user. Performance variable includes net return per hectare, duration of growth

“stages, Nitrogen and Water stress and usage rates and biomass and yield data.

4.2.6 Weather Generators
| Weather estimator or generator (Saseendran and Rathore 1999) sofiware WGEN
“and WMAKER were developed (Rlchardson and Wreight, 1985 and Keller, 1982) are
included in DSSAT. Each estimator has two programs: one program (o comp ute weather
coefficient from historical wealhér,vdata and the pro'grzim‘ to geﬁerate weather data using
these coeflicients. The WGEN requires daily maximum and minimum air temperature,
| solar radlatlon and prempllauon from a number of yeals While the other WMAKER
relies on monthly means and standard deviations of the potential evapolrzmspuatgons,
average air temperature, pfecipitation and number of wet days in a month. This ability to |
| simulate weather using only monthly averages of variables will greatly expand the

application of the models to areas where the monthly data are all that are available.
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4.2.7 Evapotranspiration Calculation |
In the CERES, CROPGRO and other DSSAT models option exists for the
Priestly=Tayor method for computing potential evapotranspiration and for the Penman
method using FAO deﬁnition of wind term. ;I‘he use of Penman method reqeires daily
- humidity, solar radiation and wind speed data. The new weather file format includes
| columns for these data when they are available. When they are not ziva.ilable user should’

select the Priestly-Tayor method.

4.2.8 Carbon Dloxule effects

-The DSSAT models have the capablhty to simulate the effects of CO, on
photosynthesis and water use. Daily potential transpiration is modified by COz -

concentration based on the effects of CO, on stomata conductivity (Peart et al., 1989).

4.2.9 Climate Change Studies
 The DSSAT models have the cep_ability to modify daily weather data that are read -

from weather file, as well as day length. Bach weather variable can be modified, by . -

multiplying a constant times the input value and / or adding a constant to it.

4.2.10Crop rotations »

~ An option in the models allows user to select whether to reinitialize soil variables
after each run or to use ending conditions from one run as inputs to the next run. This
allows crop rotations to be studied in the new models, with carry over effects in the soil

chrrenily‘“limited‘to crop residue, soil nitrogen, carbon, and water with depth.

4.2.11Input and output requirements

Input files:  The input data files required for the mo-dels are as follows;

(a) Weather dala files (FILEW): It conlains daily weather data on maxunum
temperature, minimum temperature total solar radiation and rainfall for the crop period.
(b) Soil data file (FILE_). The soil file contains soil information about all the site
- encountered by CERES. To run the model one can cither select a representative soil

description from this file or simply add soil information to this file as needed. Soils are

identified by a soil number. For each soils the values of soil albido, cumulative
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evapolranspiration, the soil water conductivity factor and the runofl curve number are
given. Soils are described by layer mcludmg the depth of each layer. The lower and
upper limits _of extractable water, the saturated SOI'l,b water content and the root
distributioh»l'uncli'on are the mast essential information need for running the model out of
the pumerous information prov1ded in the file.
() Cultlvar ﬁle (FILEQ). This file contains the culnvar specilic coeflicients, A
specilic number identifies the cultivars. '
(d) Experiment details file (FILEX): This file documents the inputs (obser‘{/ed ﬁeld
data or hypolhellcal one) to the models for each experiment to be sunulated as
' described in para 4.2.4 (DBMS). '
(e) Expeqment performance file (FILEP): The observed values of experimental
" performance of the crop which can be used for comparison with the simulated
outputs of the model run are provided in this file. The information provided
includes anthesis date, physical maturity, yield, grain weight, grain number, ear

number, maximum LAI, total dry matter nitrogen concentration in rain and stem.

Output files:

o 'The model run produces six output files. The output file, OVERVIEW provides an
overv1ew of input conditions and crop performance, and comparison with actual data if
avqllable, The segond output file; SUMMARY provides a summary of oulput for use in
apphcatlon program with one line of data for each crop season. The remaining four files
namely GROWTH, WATER, and NITROGEN contain detailed simulation results

including growth and development, water balance and nitrogen balance.
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CHAPTE R-5

ACCE SSKNG DATA MODF Lb AND AE’PLICA’I XON
PRGGQAI‘VK

5.1 Entroduction '

. The ﬁ$_SAT shell (as _shoWn in screen-1) is the interface between the user and
the crop modéls, application.lhjrogramS and data files found in DSSAT. The shell is
menu driven and thus enables user to easily select and use of any of the DSSAT
components. These componems are dlsplayed as menu items under the DSSAT title.
The DSSAT shell has 5 main menu opllorls DATA MODEL, ANALYSIS, TOOL,
and SETUP/QUIT.

52 Data Main Menu OUptons:
The data menu option provides user with access to various types of data on

e;xpemnems crops, weather, soil, econonncs climate, and pests. These data are found

- under the option headmgs BACKGROUND EXPERIMENT, WEATHER, SOIL,

PEST, and EC_ONOMIC. Each of these options have various submenus whici are

accessed one of the option is selected.

5.2.1 Background Menu Option
The background menu option under the data main menu has 3 menu options:

GENERAL, FIELDS, and CODES.

General: The purpose of the genéral menu option is to provide access to information
on Institute, site, and people, such as address and experiments performed. It also
allows to view and print out the informations and to make additions, deletions or
changes in data,

Fields: The purpose of the field menu options to help users review and edit

description data on fields and soil analysis data from the fields.
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Sci"een-l. B

DECISION SUPPORT SYSTEM FOR AGROTECHNOLOGY TRANSFER
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Codes: The purpose of this menu options is o give users access information on
codes used for specifying fertilizer, chemicals, growth stage, and management inputs
as well as abbreviations for data that are observed or simulated. Access to these files
is with a user installed text editor. The path to a user editor and the name of the

executable [ile must be installed from the SETUP main menu of the DSSAT shell.

5.2.2 Experiment menu option

The purpose of the experiment menu option is to provide access to experiment
data management funclions, including inputting, editing, graphing, listing, and linking
them to models and printing. When it is accessed, a menu of three options will be

presented: List/Edit, Create, and Ulilities.

List/Edit: The purpose of the list/ edit menu option is follows:

(i) List all experiments in a particular directory, giving, each for experiment, the
file names, the crop code, standard and local experimental name, and a briefl
description of the experiment. It also lisls.soii texture and depth, latitude, longitude,
and elevation of the experiment site and the climate or agroecological zone to which
the site belong,

(i1) Provide access to any of the experimental file (FILEX,), using a file editor.
User can choose experiment data lile (FILEX;) and crop perlformance averages(in
FILETs and FILEA,). Access is with either a user installed text editor or the editor
supplied with DSSAT.

(1i1)  Allows for sorting of files to locate the experiment for specified crops,
standard or universal name or local name.

(iv)  Update the experiment list (EXP.LST) read by the crop models to include new
experiments or to reduce the no of experiments that are listed for model simulations.

v) Allows user to search and locate experiments in the current path based on the
type of treatments included in the experiment, on type ol soil, on people who
conducted the experiment and on experiments performed at specific institutes.

(vi)  Allows user access to a global list (EXPLSTG.DBF) ol experiments for all
crops in all DSSAT Directories.
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Create:  The purpose of this menu option is to create an experiment description file
(FILEX), which is used as input files to the crop model, using the program entitled
Xcreate. User can define treatment for new experiments as well as the crop
mmmgement'inpuls used to manage the experiment. This includes field information,
initial condition, irrigation, fertilizer management, residue management, cultivar and
other data needed.tob specily ekperimentrcondition's. User can select an existing
experiment from those in the current path (listed in EXP.LST) and modify it to create
a new experiment, >0r4 they may start with an empty file and enter all data for a
particillar experiment. Xcreate can be used to enter real experiment as well as
hypothetical one for sensitivity analysis, risk analysis etc. It also allows user to

specify simulation control options.

Utility:  The purpose of the utility menu option is to allow the user to retrieve crop
performance data, compute averages [rom replicate data, and display graph of
measurements made within thé-growing season (limes series graph) and ‘summary

responses.

5.2.3 Genotype menu option

' The purpose of the genotype menu option is to pfovide access to information
on crop cultivars and on cultivar coefficient for crop models. It also allows user to
calculate cultivar coefficients for crop models using their own experimental data, and
allows user to access ecotype and species coefficients for crop models, if they are
available, When genotype is accessed, a menu of three options will be presented:
List/Edit, Append, and Calculate.

List/Edit: The purpose of this menu option is to enable user access to data files
in order to search for information on genotypes, based on crop and cultivar names as
well as those based on experiments, institutes, sites, and people providing

- information.

Append: The purpose of this menu option is to enable user to add a new

cultivar entry into a cultivar coefficient file so that the genetic coefficient calculator
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program will have starting value when it estimates coefficients [rom experimental
data. ' '

~ Calculate: . This menu oplion is to enable user to calculate cultivar coefficients for

. different crops.

5.2.4 Weather menu option ’

The purpose of this menu option is to user access to a w1de range of weather
data management capabilities including searching and sorting for weather station,
editing, printing, reformatting weather data files; generating daily data; inputting
monthly” data, anélyzing real and simula.t_ed weather data; cleaning and filling in
~missing observation; and grap'hing daily weather data and summary statistics. When

weather is accessed, a menu of two options will be presented. List/Edit, and Ulilities.

. List/Edit‘: The purpose of List/Edit menu option is as follows:

OF » List all daily wealber files in a pzitli with the file name, site nmm‘e, zone, years
(station in place) latitudé, longftdde, ele\;aﬁon and annual temberatur'e average and
amplitude and ; sequences for each data file. Keep this list of file named
WTHLST.DBF, which is updated, after new weather files are added.

(ii) Provides access to any of the deuly weather data files (* WTH ﬁles) using a
file editor. R

(iti)  Allows sorting of files in order to locate weather for specified file name, site
name, zone, years, latiiude, lohgitude, elevation and annual temperature average
and amplitude and sequences. | |

(iv) Update the experiment list (WTH.LST) read by the crop models to mclude.
new weather data or to reduce the no oI' wealhel files llnt are hsled for model
simulation. '

(v) - Allows user to search in order to lo cater weather data in the current path based
on the file name, site name, zone, years, latitude, longitude, elevation and annual
temperature average and amplitude. A | '

(v1) Allows user access to a global list (WTHLSTG.DBF) of weather data in
various pdlhs. Allows user to select weather files in the palh selected ‘in order to

maintain the WTH.LST for each path where weather data contained.
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l(vii) Provide capabilil'ies for user to determine what daily-generated weather data - |
are available. Climates files (. CLI files) contain general information as well as long
term monthly means of daily weather variables. These data are used to generate daily

weather data when actual daily data are not available for use.

Utilities: This menu option is to enable ﬁsers to reformat weather data files, fill
missing data, generate weather data, compute statistics on daily weather data, and
graph data. The weather manager program is Qalled weather man (WML.EXE) and is
designed to Simplify or automate many of the tasks assdciated with handling,
analyzing, and preparing weather data for use with‘cro;‘) models or other simulation
software. The weather man main menu has the following options: FILE, STATION, :
IMPORT/ EXPORT, GENERATE, ANALYZE, OPT[ON. |

_ 5.2.5 Soil menu option
The soil menu opﬁon is to provide user access to all soil profile data in

DSSAT. The soil data for models can be stored in a file named SOIL.SOL or they
may be stored in other files, which desigriaté the institute code for organizing a set of
soils. Uéer can search on soils by namc,'descriptidn, lexture, and d-epth as wells site, -
country, and latitude, and loﬁgitude of the soil sample. Function to sort, print, and
select ﬁlés for editing are made available. Graphs of select@d'so'ils attributes V, depth .
can be viewed. | .

. Another major function of this menu option is to allow user 1o create new soil
profiles for;ﬁihniﬂg the crop models in three ways: \
(D) By entering soil data interactively with a prbgram which will compute the soil
parameters for the *. SOL files; | |
(ii) By apceésing a large data base of soil characteristic data and selecting a soil
similar to the one at a site;
(iii) By using a text editor to enter the soil parameter directly, based on the file

formats. -
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Llst/Edlt The purpose of LisVEdit meny optlion is as follows: .
| (i), ' LlSl all son!s from all * SOL, f les in a path, The column on the screen dlsplay .

- ~the soil, code, texlure, depth, descnpuon, sile, counlry, Ialnucle longitude, dam .

| ‘source and taxonomy , o |
(i) Prov1dre access to any of the soils in any of the soil files usin’g file edilor.

. (iii)  Allows sho_rting in order to locate soils based on any of the information in the
column ‘ ) R '

(iv) Creale a list of sulccted soils (SOL. LST) for use by (he crop models by
allowmg the user to mclude new soil or to reduce the no of soils that are listed for
model simulation. _ _ ,

(v) - Allows user to search and to locate the soils in 1he current palh based on the
soil code, depth, texture, descnptlon site, country, lautude longitude, datasource and

| classmcallon ' '

(w) Allows user to a global llSl (SOLSIG DBI*) ol soils for vmous paths on the

‘computer. Allows user to select 5011 files in other paths and presents files in the paths
selected in order to maintain the SOL.LST. | _

Cl eate' ‘The create menu option is to enable the user to create new soil profile
data for the models, with a soil retrieval program. With this program, user can either
manually input soil data to create new soil profile data or retrieve data from soil data

files distributed with DSSAT.

Utiiities’: The_ purpese of the utility menu option is enable user to graph selected soil
" properties V,; depth. This program called GUM GRAF was wrillen by R, Matthew for
‘crop models. The graph program works with the standard DSSAT data files, which

have data in columns with variables defined by abbreviations.

5.3 Model main menu options

The model menu option provxde user- with access to crop simulation models
for simulating the performance of real experlments and for comparing model results
with the ‘observed results. Capabilities for mteracuve sensmvuy analysis on model
parameters and for s1mulat1ng hypothetical management practices are also accessed
under the MODEL main menu item. Graphs of SImulated and observed data can be

v1ewed and prmted numerical results of simulation can be viewed and new FILEX, or
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hypothetical expenments can be mput Under thxs model main menu item are listed
Cereals, Legumes, Root crops, and other |

When any of these specific crop models listed urider the modél main menu is
opened there will be 5 menu optlon CREATE INPUT, SIMULATE, OUTPUT '
GRAPH.

Create: ~ This menu option is to allow user to creale a new set of inputs for a
~ real or hypothetical experiment, Opening this option calls the program, create, which
- enables a user to load an existing experiment and modify crop management and other
inputs. Xcreate is also used to input experimental practices for an actual experiment
and is the same program used to enler multiple seasons or sequence mput condifion

under the analy51s main menu option,

lnputs.: "~ The purpose of input menu option is as follows:

(i) = List all experiments in a path, giving its file name, the crop code, the

standard and local experiment names, and a brief description of the experiment. Keeps

this list of files in a file named EXPLST.DBF, which is updated aﬂer new

e\perlmcnls are added.

(iD Provides access to any of the expcnment files (FILEX.,) using a file editor.

User c'm choose experlmennl data file (FILFXH) crop pufommncc 'wun;,t.s (in

FILET and F ILEA). '

(iii)  Allows for sorting of files to locate experiments for specified crops, standard

or universal name,. or local names. ' ‘

(iv) Updates the expetiment list (EXP.LST) read by the crop models to include
new experiments or to reduce the no of experiments that are listed for model

| simulation. '

(v) Allows user 10 search to locate experiments in the current path based on the -

type of treatments included in the experiment, on type of soxls on people who

conducted the expenments, and on experiments performed at specific institutes.

(vi) Establish a global list (EXPLSTG.DBF) of experiments .for. all crops on the

computer in various paths. Allows user to select expé_n'ments in other paths and go to

that path for maintaining EXP.LST for each crop.
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Simulate: ‘The purpose of this menu option is to endble users (o run a "simul‘alion“ _
~model [or a specxﬁc crop. When this opllon is selecled, the dlrcctory path is changed
to the path I‘or lhe speclﬁc crop, the approprmw modcl is called and a list of available .
experlments for the selected crop is presenled Afler an experlmenl from this list is
selected by entermg the no of experiment, a screen is presented from which the user

selects a treatment from a list of treatments. Followm;:, a lrealmenl selection, a screen

s pmscnted wlnch allows the user to choose between oonlmumg, with smwtatmn

defined by the experiment file selected or modifying a range of nmna;,emcnt.

variables, soil characterlstlcs, wealher dala, and culuvar coeflicients for a sensnthy .
analysis. Then the model is run, dlsplaymg summary resulls on the screen. Additional

runs may be made if desired, before running o DSSAT shell.

Qutput. The purpose of the output menu opuon is 10 give user Lo easy access 10
crop model output files so that lhey can be listed, prmled and viewed [rom within the
DSSAT shell, This opuon allows user (o access model outpul hles for the selected

crop with the standard naming conventions.

Gi‘aph: The purposé of the Graph menu dption- is to brovide user with graphical
" analysis of simulated and observed results. A program cailed Graphillg simulated and
expeﬁm’ent data is initizﬁed from DSSAT when this"\optio'n is selecled, and thé data
_ used for ploltiﬁg is fdr the crop, which was selectéd beflore “graph” was 0pé11‘ed. User
will have typically simulated one or more expetiments and treatments before opening

this menu option.

5. 4 Analyscs main menu option

‘Under the ANALYSES main menu item are option that give user access (o two
program, Seasonal analyses and sequential analyses, that provides analyses capability
for uncertainty and risk as well as for long term Suétainabiliiy of agricultural practices
at a field scale. Seasonal analyses allow to run large experiments with many
treatments replicated across many years of simulated or historical wéather data. The
- results can be analyzed by comparing the treatments or strategies with respect to wide

\}arie‘ty- of model outputs, such as yield. Economic comparison of the treatments can
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also be made, allowing the user to draw tentative co.n clusion concerning the economic.
risk associated with each treatment. In sequence analyses mode, crop rotations or
sequences can be simulated, along with the attendant carry over effects of soil water
~ and nitrogen process from one crop to another, including some fallow period. These

rotations can also be replicated with respect {0 different weather sequences.

5.5 Tools main menu optlon

Under tools menu item are oplions that glve user access to the DOS shell and
to user supplied disk manager, text editor, and spreadsheet programs, Path to this
program is specified under the SETUP/QUIT main menu item ol the shell,

Operating system: The purpese of this menu option is to allow user to go to the
- DOS operating system prompt while DSSAT remains in memory. User must type
“EXIT” and then press the < ENTER> when they wish to retum to DSSAT.

Disk Manager: The purpose of this menu option is to enable access to user’s disk

manager program. If one is not installed, an error message will be displayed.

Editor: The purpose of this menu option is to allow user text editor prdgram, If not
installed an editor under the SETUP/QUIT shell menu option, “tool” the editor
s’upplied' with DSSAT wil'lA be accessed. '

Spr cadsheet. The purpose of thls menu coptionis to allow user’s access spread sheet

Program If this one is not installed, an error message will be displayed.

5.6 SETUP/QUIT Menu main options- |

| Under the SETUP/QUIT main menu 1tem are options that enable users to
modify program paths, program name, and data file path used in different section of
the DSSAT. These menu option allow user to tailor the DSSAT package to their own
disk configurations and to have more than one path on the compufer with data or .

models that may be linked to DSSAT at any desired time. For example, user may

have weather data in two paths in two different regions. Then, the path definition
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under the SETUP/QUIT scclion can be sct to the path required for a specific set of
runs. It is also possible for users to have more than one model of the same crop and
select the model they want run by specifying its path and the name under the
SETUP/QUIT main menu item.
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CHAPTER-6

S —— —————— —

" CREATING MANAGEMENT FILES TO RUN MODEL
~ AND DOCUMENT EXPERIMENTS.

6.1 Introduction , y
IBSNAT nelworkl have developed a system of data files, formats, and
conventidns for storing information on cfop production. The purpose of the system
are; (i-) Provide a uniform structure for documenting crop ekperiments
conducted» at any site. |
(it) ~ Provide uniform data structure for crop model inputs and applications. .
This system includes files for daily wealher, soil, crop, and
management data for doeumenting the environment, crop and cultivar characteristics
and field managemgnt. These data files are also used as input to crop models. Other -
files are used o store measurement of crops, weather and soil responses during a
" season and af harvesi,’which are useful for evaluating the ability of the crop models
to simulate real world responses. |
The program which creates management files to run models and document
experiment is called Xcreate and was developed to help user create a file that
describes an éxperiment. ‘Xcreate can be used to enter data _frorh actual experiments
or hypothetical ones that are to be simulated on a computer. A user can create a
FILEX for running the DSSAT cfop models in three modes. |
(1) . Interactive or Experiment mode.
(ii)  Seasonal analyses mode.
(iii)  Sequence analyses mode.
6.1.1 Interactive or Experiment mode
The Interactive or Experiment mode for running the crop models will usually
_be used for calibration, validation, and sensitivily analyses; in other words to run
single season crop simulations, and compare simulated with observed outputs. These

model runs are made under the MODEL menu item of DSSAT shell, and the
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experiment FILEX may invoive many treatments that are replicated or not replicated
‘across different weather seasons. Though however many treatments there are, they
would usually relate one crop and hence to one crop model Interactive changes to
" the model mput data may be made and many dlfferent optlons may be changed ['or

each model run in thls mode

0. 1 2 Seasonal analyses mode
) Runnmg the crop models in -seasonal analyses mode is done under the
ANALYSES menu item of the DSSAT shell In contrast to the interactive mode
there i is no provision for performing sens_ltlvny a.nalysesl. Seasonal analyses, however,
al.lows to run larger experiments with many 1re_atn1enls_‘repl'icated across many years
~of simulated or historical ‘data. Furthermore, the results can be analyzed by
comparing the treatments or strategies with respect to wide variety of model outputs,
such as yield. Economic comparison of the treatments can also be made, allowing the
_user to draw tentative conclusions concerning the economiic risk associated with each

treatment.

6.1.3 Seql_lence analyses mode

. Seque,nce ‘analyses mode also involves running the crop mo_de:ls under
ANALYSES ‘menu of the DSSAT ‘shell. In this inode, crop rotations or cro_li
sequences can be simulated, along with the attendant carry over effects of soil water
| and nitrogen pro cesses from one crop to another, including some fallow period. These
rotations can be replicated with respect to different weather sequences. The method of
| se.tting- up a FILEX for a sequence Experiment is little different Instead of deflining a
complete set of treatments lhe rolatlon germ or repeatmg umt is specxﬁed in F ILEX,
and the appropriate crop model wnll be run such that the germ is repeated over and
~ over again uniil a specnﬁed no of years of snnulated {ime has elapsed. The resulls of
the sequence simulation can be analyzed with respej(:t to model outputs and economics

‘of particular rotations or sequence “strategies”.
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6.2 Creating a FILEX

Xcreale is, in essence, an experiment data entry program for DSSAT and as
such allows the user to enter management information for the various (reatiments and
sections of an expertment. The information includes cultivar, field, soil analyses,
initial conditions, planting, irrigation, fertilizer, residues, chemical application, tillage
and_;otation, environmental modification, harvest as shown in screen 3-8.

The basic procedure involved in creating a FILEX is follows:

() .Selccl an existing experiment as a “Templale”,

(i) Add or remove trealiments.

(iif)  Edit sections as required until complete

(iv)  Save the new FILEX.
A user can also start with a blank “template” and enter all treatment data and

information needed to describe the details of an experiment.

0.3 Codes

Abbreviation or cddes are used in various places in experiment file (FILEX),
For example, codes are used for fertilizer types, pesticide types, crops, residue types,
and methods for applying fertilizer, irrigation methods, soil texture, tillage
implements, and environment modification flags. These codes are contained in a file
named CODES FLE. Xcreate open this file and presents the code and their description -
to user at appropriate places, to facilitate the ease with which correct data can be

entered for an experiment.

6.4‘ Key board commands

Following is a list of keyboard command.

<ESC> Cancel/exit the current dialogue box or menu.
<Fi> Context sensitive help.

<F2> : Code selection list.

<F4> Set initial soil, water, and mineral N conditions.
<F7> " Save edited file.

<TAB> Move to the next data entry field or dialog item.

<SHIFT>-<TAB> Move to the previous dala entry field dialog item.
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Screen-3
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-
_
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.
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Screen-7
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vUP arrow " Move up a list of items,

~ Down arrow Move down a list of items.

6.5 File structure »

" The files are organized in to input, output’and experiment performance data
files (shown in table 6.1). A typical organization 61‘." these is depicted in Figure-6.1.
The experiment performance files are needed only when simulated results are to
" compare with data recorded in partlcular e:\penment In some cases they could be
- used as in put files to reset some variables during.the course of a simulation run. The
._ model output files are organized to allow user to sélect information needéd for a
particular application. Similarly, _rnpde[ inpﬁ}s are organized (o allow some flexibility

in their use with specific model.

- 6.6  File Annotation
_ Each file should contgin file heading, and if the file is partitioned into section,

section headings. In addition, it is dften desifable to add remarks to data contain with
_in file. These remarks may be‘header lines ind'ica_ting the nature of the following data

items or may be comments on some aspects of the quality or source of the data.
‘Headers may be used by the input cbmponents of a model to under particular

operauons while comment lines would be generally 1g,nored The following symbols,
. indicate 1he nature of the annotation; '

*  File or section heading. |

" @ header lines specifying variables occurring below.

! Comment line; -

6.7 File naming conventions
- A set of file naming‘ conventions has been adopted to facilitate recognition of
different categories of data. This has two parts:
1) The file extension, which is used to specify the type of file,
(1) - The prefix, which is used to identify the contents of the file.
Extensions: ‘
. .WTH Weather data file.
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. SOL Soil profile data file.

. CUL Cultivar/Variety coelflicient [ile.
. OuUT Output file generated by crop model.
. LST ‘A list lile~-provides a list of experiments, weather data sels or

soil data sels.

ccX Experiments delails [ile.

.ccP Observation data file(replicate values)
.ccD | Performance data(replicatle values).
«CCA Averages values of observed dala.
.ccT - Time course data(averages).

The “cc” in the above extension indicates a crop code. The crop code for

. Maize is given below

Code Crop
MZ - Maize

The files are organized in to inpui, output, and experiment data file. In this
Maize mode, different files are presented in Table-6.1.
Table 6.1: Crop model input and output files
Internal file name File name External description.

Input files

Experiment
FILEL EXP.LST Listing of all available experiment

details file.

FILEX MASV2002.MZX Experiments details files for Maize:
Treatments, field conditions, crop
Management and simulation
Controls.

Weather and soil

FILEW WRDF8201.WTH Weather data daily for WRDTC
Meteorological station, Roorkee for
the year i.e. 2002.

FILES SOIL.SOL Soil profile data for sandy loam for
DEMOFARM, 11 T, Roorkee.
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- Crop and cultivar

: FILEC » MZCER940.CUL Cultivar for Maize model.
Output files . o P B _
OuUTO ,' OVERVIEW.OUT Over view of input and soil variables,
ouTG '~ GROWTH.OUT Detail time sequence information on
:_ B ~ Growth, |
OUTW “WATER.OUT ~ Water balance.

~ OUTN NITROGEN.OUT _ " Nitrogen balance.

0.8 'Experhnent details file o

One main file, referred to as FILEX, documents lhe inputs to the model for
each experiment to simulated (Table-6. 2 and Table-6 3)
The details of the experiment are given below: _

Hybrld corn 4212 was sown in the expenmenlal plot (16.0x11. Sm) size of -
Demonstration farm, WRDTC, LLI.T. Roorkee on 05.07.2002. Before sowing, the plot |
was ploughed with the help of Tiller. The plot was divided in to 9 numbers of
subplots each of which is 4.0x2.5. The maize was Sown in rows spacinrg of 50 cm and
plant to plant spacing of S0 cm maintained. The se‘ed'ing depth Was 2-3 cm with 2
'seeds' per hill. A uniform dose of Diamopium phosphate (DAP) was applied on the
plot at the rate of 50 kg per ha. The maize crop was ii;igated thrice during the initial
crop growth stage and there after due to rain at regular interval no irrigation was

- needed till harvestlng Urea was applied on 09.08.2002 @ 220 kg/ha when the crop
“ was at knee high stage. The crop was harvested on 08.10.02 and the Yxeld and Yield

Attributes was recorded.

6.9 Weather data file

' Daily weather data required were observed and recorded at DEMOFARM 1T
Roorkee starting from the day of planting to the day at crop maturity. The recorded
data are kept 'm’ the file WRDF8201. WTH. The format of the weather data file is
shown in Table-6.4 | o
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6.10 Soil data file

The soil file contains the data on the soil profile properties of the
DEMOF ARM. The soil identifier of the DEMOFARM is WR000820001 and contains
in the file SOIL.SOL. The format of the soil data file is.shown in Table-6.5

6.11 Genetic coefficient file for CERES-MAIZE (MZCER940.CUL)

Information on differences among crop genotypes is input to the model
through genelic coellicient files. The coelficient stored in the file allows a single crop
growih model to predict differences in development, growth, and yield.

Table-6.6 shows the current cultivars and genetic coefficients defined for Maize,

Experiment details codes are presented in Annexure -VI
Simulated and field data codss are presented in Annexure-VII
Weather data codes are presented in Annexure-VII

6.12 Output files

Simulation Overview is the first output file, which provides an overview of
input conditions and crop performance, and a comparison with actual data if available.
This file consists of two sections. The first section presents information that uniquely
describes the simulated data set, as described below: -
Linel  Run number and description; default to the experiment code and name plus

Treatment number and name.
Line2  Model name and version,
Line3  Experiment name, Institute code, site code, experiment no, crop code.
Line4  Treatment number and specification.
Line5 crop, cultivar, ecotype.
Line6  simulation starting date.
Line7 Planting date, population and row spacing.
Line8  Weather location, site and-year.
Line9  Soil number, texture and family.
Linel0 Soil initial condition.

Linell Water balance.
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L;inel 2
Linel3
.Linel4

Linel5

Linelé6
" Linel7
Linel8

Irrigation.

Nitrogen balance.
Fertilizer N application.
Residue application:
Environmental option.
Simulation option,
Management oplion.

The second contains a summary of soil characleristics and cullivar

coefficients. The next section deals with the crop and sotl stalus at the main

develop'mantal Stége_s, followed by a conipa.rison of simulated and measured data for

major variables. This in turn is followed by information on simulated siress factors

and weather data summary during the different development phase.

The other file contains detailed simulation results, including simulated

seasonal grdwth and .development (as shown inTable-6.7), water balance (as

shownTable-6.8), Nitrogen balance (as shown Tgible-ﬁ_.9). These’ﬁles are included

for detailed graphic and numerical compatison of simulated resulls with data collected

periodically during a growing season. They can be saved in a files named according to

the code of the first experiment in the simulation session, but with a final letter to

indicate the aspect dealt with in the file.
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Table-6.2 Experiment DeraiLs FiLe.: (FILEX)

STRUCTURE
varlable

Line 1

*EXP . DETAILS:

Bxperiment identifier, made up. of:
Institute code -
Site code
Experiment number/abbreviation
Crop group code

' Experiment name

*GENERAL®
Line 1(People)
Names of scientists

Line 2 (pddress)

Contact address of principal scientist .

Line 3 (Sites)

Variable Name! leader?

INSTE
SITEE
EXPTNO
cG
ENAMEY

PEOPLE PEOPLE

ADDRESS JADDRESS

Name and location of experimental site (s) ®SITE (5) 6 SITE(S)

Line 4 (Plot information)
: -2

Gross plot area per rep, m PAREA PAREA
Rows per plot PRNO PRNO
Plot length, m PLEN PLEN
Plots relative to drains, degrees PLDR PLDR
“Plot spacing, cm PLSP PLSP
‘Plot layout - ' PLAY PLAY
Harvest area, m~ 2 HAREA " HAREA
Harvest row number HRNO . HRNO
Harvest row length, m HLEN HLEN |
Harvest method HARM , HARM
All other lines (Incidents)
Notes NOTES . NOTES
*TREATMENTS :
Treatment number _ TRTNO TN
Rotation component: number (default=1); ROTNO R
option (default=1) ROTOPT 0
Crop component number (default = CRPNO .C
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Treatment name

Cultivalr lovol

Field level

Soil analysis level

Initial conditions leval
Planting level

Irrigation level

Fertilizer level

Residue level

Chemical applications level
Tillage and rotations level
 Environmental mOdlflCBLlOﬂS level
Haxrvest level

Simulation control level

*CULTIVARS

Cultivar level R

Crop code

Cultivar identifier
(Instltute code + Number)

Cultivar name

*FIELDS
Field level

Field iD (Instltute + Site + Fleld)
Weather station code (Inst1tute+51te)
Slope and aspect, degrees from hOrlZOH“

tal plus direction (W, NW, etc.)

Obstruction to sun, degrees
Drainage type, code

Drain depth, cm

Drain spacing, m

Surface stones(Abundance %4+Size, S M, L)

501l texturs’
Soil depth, cm

Soil ID (Instltute+81te+Year+SOLl)

*SOIL ANALYSIS
Line 1
Soil analy51s level

Analysis date, year + days from Jan.

pH in buffer determination method,

code7

Phosphorus determinatign method,

c:ode'7

TITLET
LNCU
LNFLD
LNSA
LNIC
LNPLT
LNIR
LNFER
LNRES -
LNCHE
LNTIL
LNENV

LNHAR . .

LNSIM

LNCU

CG .

VARNO
CNAME

LNFLD
FLDNAM
WSTA

SLOPE
FLOB
DEDRN
FLDD
SFDRN
FLST
SLTX
SLDP
SLNO

LNSA

1 SADAT

SMHB

SMPX

Potassium determination method, code’ SMKE‘

0

TNAME

(V)
FL-
SA
Ic
MP
MI
M
MR -
MC
MT
ME
Mi
SM

cuU

CR

INGENO
CNAME

FL
1D_FIELD
WSTA

FLSA
FLOB
FLDT
FLDD
FLDS
FLST
SLTX
SLDP
ID_SOIL

s
SADAT

SMHB

SMP X
SMKE
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All othex lines (L = Layer number)

Soil analysis level

Depth, base of layer, cm

Bulk density, moist, g cm™3

Oxganic carbon, g kg~

Total nitrogen, g kg~

PH in water

pH in buffer

Phosphorus, extractable, mg kg"l

Potassium, exchangeable, cmol kg':L

*INITIAL CONDITIONS

Line 1

Initial conditions level

Previous .crop code

Initial conditions measurement
date, year + days

Root weight from previous crop, kg ha~1
Nodule weight from previous crop, kg ha”

Rhizobia number, 0 to 1 scale
. (default = 1)

Rhizobia effectiveness, 0 to 1 scale

(default = 1)

All other lines (L = Layer number)
Initial conditions level
Depth, base of layer, cm

Water, cm> cm 3 x 100 volume percent
Ammonium, KCl, g elemental N Mg'l soil
Nitrate, KCl, g elemental N Mg‘l soil

*PLANTING DETAILS
Planting level number

Planting date, year + days from Jan. 1
Emergence date, earliest treatment

Plant population at seeding,
plants m™2

Plant population at emergence,
plants m~2

Planting method, transplant (7T),
seed (8), pregerminated seed

or nursery (N)

Planting distribution, row (R),
breoadcast (B) ox hill (H)

Row spacing, cm

Row direction, degrees from N

Planting depth, cm
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LNSA
SABL (L)
SADM (L)
SAQC (L)
SANI (L}
SAPHW (L)
SAPHB (L)
SAPX (L)
SAKE (L)

LNIC
PRCROP
IDAYIC

WRESR
WRESND -

EFINOC

\,
EFNFIX

LNIC
DLAYRI (L)
SWINIT (L)
INH4 (L)
INO3 (L)

LNPLT
YRPLT
LEMRG

PLANTS

PLTPOP

PLME

PLDS
ROWSPC
AZIR
SDEPTH

SA
SABL
SADM
SAOC
SANI
SAHW
SAHB
SAEX
SAKE

IC
PCR
ICDAT

ICRT
ICND

ICRN

ICRE

IC

ICBL
SH20
SNH4
SNO3

MP
PDATE
EDATE

"PPOP

PPORE

PLME

PLDS
PLRS

"PLRD

PLDP
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Planting material dry weight, kg ha-1l _SDWTPL LW

Transplant age, days SDAGE PAGE
Temp. of transplant environment, °C NI'EMP PENV
Plants per hill (if appropriate) PLPH PLPH

*TRRIGATION AND WATER MANAGEMENT

Line 1
Irrigation level LNIR MI
Irrlgatlon application eff1c1ency, .
fraction ‘ EFFIRX EFIR
Management depth for automatic
. application, cm DSOILX IDEP
Threshold for automatic appl., % of max.
available THETCX ITHR
End point for automatic appl., % of max. ) .-
available - IEPTX IEPT
End of applications, growth stage IOFFX IOFF
Method for automatic applications, code® IAMEX IAME

Amount per irrigation if fixed, mm ATRAMX IAMT

All other lines (J = Irrigation application numbei)

Irrigation level " ILNIR MI
Irrigation date, year + day or days o
from planting IDLAPL {J) IDATE
Irrigation operation, code7 IRRCOD{J) IROP
Irrigation amount, depth of water/water :
" table, bund height, or percolation o
AMT (J) IRVAL

rate, mm or mm day

*FERTILIZERS (INORGANIC) (J = Fertilizer application number)
- Fertilizer application level . * LNFERT MF

Fertilization date, year + day or days .
FDAY (J) FDATE

from planting 4
Fertilizer material, code’ IFTYPE(J) FMCD
Fertilizer application/placement.-code7 FERCOD (J) FACD
Fertilizer incorporation/application

depth, cm . DFERT (J) FDEP
N in applied fertilizer, kg ha” 1 ANFER (J) FAMN
P in applied fertilizexr, kg ha~ APFER({J) FAMP
K in applied fertilizer, kg ha” 1 CAKFER(J)  FAMK
Ca in applied fertilizer, kg ha~! " ACFER(J) FAMC
uther elements in applled fertilizer,

kg ha” AQFER(J) JFAMO

Other element code, e.g.,. MG FOCOD(J) FOCD
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*RESIDUES AND OTHER ORGANIC MATERIALS (J = ReSldUG application numbel}

Residue management level = “TNRES MR -0
Incorporation date, year + days - RESDAY(J) RDATE" 1
Residue material, code’ RESCOD (J) RCOD 1
Residue améunt, kg ha~l _ RESIDUE(J)  RAMT 1
Residue nitrogen concentration, % ~ RESN({J) RESN 1
Residue phosphorus concentration, % RESP{(J} RESP - - 1
Residue potassium concentration, % . RESK (J) ~ RESK 1 R
Residue incorporation percentage, % RINP(J) RINP 1 R
Residue incorporation depth, cm _ .DEPRES(J)  RDEP 1 R
*CHEMICAL APPLICATLIONS (J = Chemical application number)
Chemical applications level : LNCHE MC 0 I
Application date, year + day or days from , ’

planting CDATE(J) © CDATE 1 I
Chemical material, code’ . CHCOD (J) CHCOD . 1 cC
Chemicallapplication amount, kg ha“l ‘ CHAMT (J} CHAMT ’ 1 R
Chemical application method, code CHMET (J) CHME 1 C
‘Chemical application depth, cm CHDEP (J) CHDEP 1 C
Chemical targets ' : . CHT CHT 1 c

. : v

*TILLAGE (J = Tillage application number) .
Tillage level .TL TL 0 I
Tillage date, year + day TDATE(J) TDATE 1 X
Tillage 1mplement code7 - TIMPL(J) TIMPL 1 C
Tillage depth, cm - TDEP(J) TDEP .1 R
*ENVIRONMENT MODIFICATIONS (J = Environment modification number)
Environment modifications level ' LNENV ME 0 1
Modification date, year + day or days : - ‘ .

from planting WMDATE (J) ODATTS 11
Daylength adjustment factor (A,S,M,R) DAYFAC{J) E 1
Daylength adjustment, h o DAYADJ (J) DAY 0 R
Radiation adjustment factor (A,S,M,R) RADFAC (J) E 1 c
Radiation adjustment, MJ m~2 a-! RADADJ(J)  RAD 0 R
Temperature (maximum) adjustment factor

(A,S,M,R) CTXFAC(J) B 1 C
Temperature (maximum) adjustment, °C TXADJ (J) - MAX 0 R
Temperature (minimum) adjustment factor

{A,S,M,R) . < TMFAC (J) E 1 C
Temperature (minimum) adjustment, °C TMADJ (J) MIN 0 R
Precipitation adjustment factor (A,S,M,R) PRCFAC(J) E 1 C
Precipitation adjustment, mm PRCADJI (J)} RAIN 0 R
CO, adjustment code (A,S,M,R) Y CCO2FAC(J) ~ B 1 c
COz.adjustment, vpm CO2ADJ (J) co2 0 R
Humidity adjustment factor (A,S,M,R) DPTFAC (J) E 1 C
Humidity (dew pt) adjustment, °C DPTAIA (J) DEW 0 R
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Wind adjustment factor (A,S,M,R) WNDEAC () I3 1C 1
wind adjustment, km day~1 WNDADT (7) WIND 0 R 4

N.B. A = add, S = subtract, M = multiply, R = replace

*HARVEST'DETAILS (J = Harvest number)

Harvast level LNHAR HIL, 0

[
N

Harvest date, year + day or days from

planting HDATE (J) FIDATE 1 I 5
Harvest stage , HSTG (J) HSTG 1 ¢ 5
Harvest component, code” ) HCOM (J) - HCOM 1 C.5
Harvest size group, code’ . HSIZ (J) HSI1Z 1 € 5
Harvest percentage, % HPC (J) HPC 1 R.S5

Abbreviations used as varialle names im the IBSNAT modecls.

Abbreviations suggested for use in header lines (those designated with '@’}

within the file.

Formats are presented as follows: number of leading spaces, variable type
{Charactex = C, Real = R, Integer = I}, variable wid@h, and (if real) number of

decimals.

It is suggested that Experiment Nanie be composed of a short name, [ollowed by a
blank space, summary of treatment factors, followed by a blank space, and end
with a local abbreviation for the experiment in parenthesis. This Information
will then be available for searching and organizing experiments, using the list
managers described in Volume 1-3 (Hunt et al. 1994) of this book.

Each section iIn the actual file needs a heading of this Lype.

It is suggested that the SITE information on data-line 3 be composed of a short
site name, followed by a blank space, then latitude, longitude, elevation (in
meters above sea level, and climate zone, ceach separated by a semi-colon. For
example:

GAINESVILLE, FL 29.63N;82.37W,; 40M; SEUSA

For a complete listing of these codes, see Appendix B.
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Table-6.3 . SmimutaTionNn CONTROLS.

STRUCTURE

Variable Variable.Name:L Header? Formaks

Line 1: General

Level number . LNSIM N 0 I 2
Identifier TITCOM GENERAL 1 C 1t
Runs:

Years NYRS NYERS 4 I 2

Replications _ NREPSQ NREPS 4 1 2
Start of Simulation, code: ISIMI START 5 C 1.
Suggested codes: L -

E = On reported emergence date

I = when initial conditions measured

P = On reported planting date

S = On specified date :
Date, year + day (if needed) . YRSIM SDATE 1 I 5
Random number seed A ‘ RSEED RSEED 1 1 5
Title = . : TITSIM SNAMIE 1 C 25
Line 2: Options ,

- Level number ’ LNSIM N 0 T 2
Identifier ' . TITOPRT OPTLONS 1o¢ 11
Water (Y = yes; N = no) ISWWAT WATER 5 C 1
Nitrogen (Y = ves; N = no) ISWNIT NITRO 5 C 1
Symbiosis (Y= yes, N= no, U= unlimited N} ISWSYM SYMBI 5 Cc 1
Phosphorus (Y = yes; N = no) : ISWPHO PHOSP 5 C 1
Potassium (Y = yes; N = no) ISWPOT POTAS 5 C 1
Diseases and cther pests (Y = yes; N = no) ISWDIS DISES 5S-C 1
(Y = simulate pfocess; N = do not simulate process)

HLine 3: Methods
Level number LNSIM N 0 I 2

- Identifier ' ’ TITMET METHODS 1 C 11
Weather MEWTH WI'HER 5 C 1
'~ M = Measured data, as recorded '

G = Simulated data, stored as *.WIG files
S = Simulated data (Internal weather c¢enerator using
monthly inputs) .
W = Simulated data {Internal WGEN weather generator)
Initial Soil Conditions ' MESIC INCON 5 C 1
M = As reported
S = Simulated outputs from previous model run
- bl R R R R AL AR IS oY NP P DRSAT e, Velimie 2 0 DSESAUT o0, Vel 2 .
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Light interception . MELI LIGHT
'E = Exponential with LAT »
H = ‘Hedgerow’ calculations
Evaporation . MEEVP EVAPO
P = FAO - Penman '
R = Ritchie modlflcaLJ.on oE Priestley-Taylor ,
Infiltration MEINF INFIL
R Ritchie method » ‘
S = Soil Conseirvation Service routines
Photosynthesis MEPHO PHOTO
C = Canopy photosynthesis response curve
R = Radiation use efficiency
L. = Leaf photosynthesis response curve
Line 4: Mané.gemenh ,
Level number LNSIM N
Identifier TITMAT MANAGEMENT
Planting/Transplanting- : IPLTI - PLANT
A = Automatic when conditions satisfactory
R = On reported date . .
Irrigation and Water Management IIRRI IRRIG
A = Automatic when required :
N = Not irrigated
F Automatic with fixed amounts at each irrigation date
R On reported dates
D = As reported, in days after planting
Fertilization IFERI FERTI
A = Automatic when required ' '
N = DNot fertilized
F = Automatic with fixed amounts at each fertilization date
R = On reported dates
D = As reported, in days after planting
Residue applications IREST RESID
A = Automatic for multiple years/crop sequences
N = No applications
F = Automatic with fixed amounts at each residue application date
R = .0n reported dates
D = As reported, in days after planting
Harvest IHART HARVS
A = Automatic when conditions satisfactory
G At reported growth stage(s)
M = At maturity
R On reported datel(s)
D = On reported days after planting
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Line 5: Outputs
Level number

Identifier

Experiment (¥ = yes, files named with the
experiment code; N = no) . :

General (Y = yes, new; A = append; N
Overview
Summary

Detalls - individual aspects

Frequency of output (days)
Growth (Y = yes; N = no)
Carbon (Y = yes; N = no)
Water (Y = yes; N = no)
Nitrogen (Y = yes; N = no)

Phosphorous (Y = yes; N = no)

Diseases and other pests (Y =
N = no)

wide (Y) or 80- column {N) da1
outputs

Other lines

These deal separately with different aspects of automatic manangenL

yes:

ly.

LNSIM

TITOUT

IOX

IDETO
IDETS

FROP
IDETG

" IDETC

IDETW
IDETN
IDETP

IDETD

IDETL
/

N
OQUTPUTS -

FNAME

OVVEW

SUMRY

FROPT .
GROUT

CAOUT

WAOUT
NIOCUT
MIOUT
DIouUT

LONG

are only necessary if autom@tlc management is called for.

Planting:
Level number
-Identifier

‘Earliest, year and day of year (YRDOY)
‘Latest, year and day of year {YRDOY)

Lowermoskt soil water, %
Uppermost soil water, %

Management depth for water, cm

Max. soil temp. (LO cm av. ),

Min. soil temp. (10 cm av.),
Irrlgatlon and Water Management:

Level number

Identifier

Management depth, c¢m

Threshold, % of maximum avail

End point, % of maximum avail

“oc

°c

able
able

End of applications, growth stage

Method, code -

Amount per irrigation, if fixed, mm
Irrxigation application efficiency,

fraction
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LNSIM
TITPLA
PWDINF
PWDINL
SWPL'TL,

' SWPLTH

SWPLTD
PTX -
PTIN

LNSIM
TITIRR
DSOIL

THETAC

IEPT
IOFF
IAME

AIRAMD

EFFIRR

N
PLANTING
PFRS'T
PLAST
PH20L
PH20U
PH20D
PSTMX
PSTMN

N
1RILCATION
IMDEP
ITHRL
ITHRU
IROFF
IMETH
IRAMT
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Nitrogen Fertilization:

Level number NS 1M N o r 2
Identifier TITNLS NITROGEN 1 C 11
Application depth, cm DSOILN | NMDEP 1 R 5 0
Threshold, N stress factor, % SOILNC NMTHR 1 R 5 0
Amount per application, kg N ha~l SOILNX NAMNT 1 R 5 0
Material, code : NCODE NCODE" 1 ¢ &
End of applications, growth stage NEND NAOFF 1 C 5
Residues:
Level number LNSIM N O I 2
Identifier TITRES RESTDUES i ¢ 11
Incorporation percentage, % of
remaining - ' RIP RIPCN 1 R 5 0
Incorporation time, days after harvest NRESDL RTIME 1 1 5
Incorperation depth, cm DRESMG RIDEP 1 R 5 0
Harvests: '
Level number . LNSTM N o 1 2
Identifier TITHAR HARVESTS 1L ¢ 11
Earliest, days after maturity HDLAY HFRST 1 1 5
Latest, year and day of year (YRDOY) HLATE HLAST L. I 5
Percentage of product harvested, % HPP HPCNP 1 R 5 0
Percentage of residue harvested, % HRP HRCNR 1 R 5 0
1 Abbfeviacions used as variable names in the IBSNAT models.
2  aAbbreviations suggested for use in header lines {those designated with @7}
within the file.
3 Formats are presented as follows: number of leading spaces, variable type
fCharacter = C, Real = R, Integer = I}, variable width, and (if real) number of

decimals.
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Table-6.4 WearHER DATA FILE. (FILEW)

STRUCTURE
Variable Variable Namel Header?2 Format>
Line 1 :
*WEATHER : =~ 0 c 10
Site + country name 1 C 60
Line 2
Institute code ' INSTE IN 2 C 2
Site code - - . . _ SITEE  SI 0 C2
Latitude, degrees (decimals) ' XLAT LAT 1R 8 3
Longitude, degrees (decimals) . XLONG LONG 1 R83
Elevation, m ELEV ELEV 1 R/5 0
Air temperature average, °C TAV TAV 1R S5 1
Air temperature amplitude, monthly '

averages, °C < TAMP AMP R 51
Height of temperature measurements, m REFHT TMHT 1 RS 1
Height of wind measurements, m ‘ " WNDHT WMHD 1 R 51
All other lines ]
Year + days from Jan. 1 YRDOYW DATE 0 IS
Solar radiation, MJ m~2 day~! SRAD SRAD 1RS51
Air temperature maximum, °C _ TMAX TMAX 1RS1
Air temperature minimum, °C TMIN - TMIN 1 RS51
Precipitation, mm ‘ : . RAIN RAIN 1 R51
Dewpoint temperatures, °c ) TDEW DEWP 1 RS51
wind run®, km day } . WINDSP WIND 1 RS 1
Photosyhthetic active radiation (PAR)?,

moles m~ 2 Gay ! PAR PAR 1 R5 1

1 Abbreviations used as variable names in the IBSNAT modelS.

2 aAbbreviations suggested for use in header lines (those designated with '€@’) within
the file. o

3 Formats are presented as follows: number of leading spaces, va;iab1e type (Charac-
ter = C, Real = R, Intoger s I), variable width, and (if real) numbor of decimals.

4  The blank space following a weather variable can be used to place a “flag,” which
would indicate an estimated value had replaced missing or suspect data. (e.g.,
UFGAE 29.6 32.6...), where 'E* is the “flag” indicating the data item following
it (i.e,'29.6' ) is an error value. In this example, since no “flag* preoceeds the
32.67, this number is a reported value. (See Appendix D Lor a (ull listing of

Wea ther Flags.)

5  optional data, which are used by crop models for some options but are not necessary.
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Tablej-(_i.S SoiL Dara Fite. (FILES)
STRUCTURE | |
Variable

Line 1

*SOILS:

Institute + country name

Subsequent lines relate to sections,
Line 1 .

70

Variable Name

1

as [ollows:

Identifier (Institute + Site + Year + Soil) PEDON
Source : : SLSOUR
Texture, Code4 SLTX
Depth, cm SLDpP
Description or local classification SLDRESC
Line 2
Site name SSITE
Country name SCOUNT
Latitude SLAT
Longitude SLONG
Family, SCS system TACON
Line 3
Coloxr, moist, Munsell hue SCOM
Albedo, fraction SALB
Evaporation limit, cm U
Drainage rate, fraction day_l SWCON
Runoff curve number (Soil Conservation

Service) CN2
Mineralization factor, 0 to 1 scale SLNF
Photosynthesis factor, 0 toc 1 scale SLPF
pH in buffer determination method, code? SMHB
Phosphorus, extractable, determination

code SMPX
Potassium determination method, code? SMKE
Line 4 + (NL-1), where NL = number of layers..
(L = Layer number)
Depth, base of layer, cm ZLYR(L)
Master horizon MH{L)
Lower limit, cm3 cm™3 LL (L)
Upper limit, drained, cm? cm-° DUL (L)

Header2

ID_SOIL
SLSOURCE
SLTX
SLDP

SLDESCRIP

SLrE
COUNTRY
LAT
LONG

SCSFAMILY

SCOM
SALB
SLU1
SLDR

SLRO
SLNF
SLPF
SMIIB

SMPX
SMKE

SLB

SLMH
SLLL
SDUL

Format3
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Upper limit, saturated, cm3 cm3 . SAT (L) SSAT 1 R S
Root growth factor, 0.0 to 1.0 SHF (L) SRGF 1 R
Sat. hydraulic conductivity, macropore, ,
em h1 : SWCN (L) SSKS 1R 5
Bulk density, moist, g cm™3 . BD (L) SBDM 1L R S
Organic carbon, %. QOC (L)} SLCC 1 R S
Clay (<0.002 mm), % CLAY (L} SLCL 1 R S5
S85ilt (0.05 to 0.002 mm), % SILT (L) SLSI 1 RS
Coarse fraction (>2 mm), % ) " STONES (L) SLCF 1 R S5
Total nitrogen, $% _ TOTN (L) _ SLNI 1 R S
pH in water PH (L) SLHW 1 R 5
pH in buffer PHKCL{L) SLHB 1 RS
Cation exchange capacity, cmol kg™t CEC(L) SCEC 1 RS
Line 4 + NL to (4 + NL + (NL - 1)), where NL = number of layers.
(L = Layer number) ) )
Depth, base of layer, cm ZZLYR (L) SLB 1 R S
Phosphorus, extractable, mg kg'l' . EXTP (L) SLPX 1 R 5
Phosphorus, total, mg kg~ 1 TOTP (L) SLPT 1 R S
Phosphorus, organic, mg kg"l : ' ORGP (L)’ SLPO 1 RS
CaCO, content, ¢ kg~1 CACO (L) SLCA 1R S
Aluminum | EXTAL(L) = SLAL 1 RS
~Iron : : ' . : EXTFE (L) SLFE 1 RS
" Mangahese - : ' : EXTMN (L) SLMN 1 RS
Base saturation, cmol kg—l TOTBAS (L) SLBS 1 R 5
Phosphorus isotherm A, mmol kg~ 1 ' PTERMA (L) SLPA 1 RS
Phosphorus iostherm B, mmol kg™ * PTERMB (L) SLPB 1 R S
Potassium, exchangeable, cmol kg 1 EXX (L) SLKE 1 RS
Magnesium, cmol kg_l . - EXMG(L) SLMG 1 RS
Sodium, cmol kg~1 EXNA (L) SLNA 1 RS
Sulfur T . EXTS(L) . SLsU 1 RS
Electric conductivity, seimen : SLEC({L) SLEC 1 RS

{

1 Abbreviations used as variable names in the IBSNAT models.

2 Abbreviations suggested for use in header Jines {those designated with '@’)
within the file.

3 Formats are presented as follows: number of leading spaces, variable type (Char

acter = C, Real = R, Integer = I}, variable width, and (if real) number of
decimals. '
4 For a complete listing of these codes. see Appendix B.
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. Table-6.6 Generic Coerricients FILE FOR CERES-Maize. (MZCER940.CUL)
b -

*MAIZE GENOTYPE COEFFICIENTS - GECER940 MODEL
' } :

_@VAR# VRNAME - ECOll PL P2 PS G2  G3 PHINT
r o g : 1 2 3 -4 5 6
IB0001l CORNL281 © IBO0O1 110.0 0.300 685.0 825.4 6.60 75.00

- IB0002 CP170 = IB0001 120.0 0.000 685.0 825.4 10.00 75.00
IB0003 LGl1 IBOQO01 125.0 0.000 685.0 825.4 10.00 75.00.
TBO004 F7 X F2 . IB0O001 125.0 0.000 685.0 825.4 10.00 75.00
IB0005 PIO 3995 IBOOOLl 130.0 0.300 685.0 825.4 8.60 75.00
IBQ0O06 INRA : ' IBO00O1 135.0 0.000 685.0 .825.4 10.00 75.00

| IB0007 EDO : IBO0OL 135.0 0.300 685.0 B825.4 10.40 75.00
IB0O00B A654 X F2  IB000O1 135.0 0.000 685.0 825.4 10.00 75.00
IBOQOQ DEKALB XL71 IBO0O1l 140.0 0:300 685.0 825.4 10.50 75.00
IB0010 F478 X W705A IBO0O1 140.0 0.000 685.0 B25.4 10.00 75.00
IB0011 DEKALBXL435 IBO001l 150.0 0.400 685.0 825.4 10.15 75.00°
IB0012 PIO 3382 - IB0O001l 160.0 0.700 890.0 750.0 8.50 75.00

IB0013 B59*OH43  IB0001 162.0 0.800 685.0 784.0 6.90 75.00
IB0014 F16 X F19 IB0001 165.0 0.000 685.0 825.4 10.00 75.00
IB0015 WASHINGTON IB0001l 165.0 0.400 715.0 750.0 11.00 75.00
IB0016 B14XOH43 - IB0001 172.0 0.300 685:.0 825.4 8.50 75.00

. IBOO17 R1*(N32%*Bl4) ~ IB0O0Ol 172.0 0.800 685.0 825.4 10.15 75.00

" IB0018 B60*R71 . IBO0O1 172.0 0.800 685.0 710.4 7.70 75.00
IB0019 WF9*B37 TBO0OL 172.0 0.800 685.0 B825.4 10.15 75.00
IBOOZO”BSQ*ClOB : IBO0QOL 172.0 0.B00 685.0 825.4 10.15 75.00
IB0021 Garst 8702 TBO0OO1 175.0 0.200 960.0 778.0 6.00 75.00
IB00G22 B14*C103 : IBOOOl 180.0 0.500 685.0 825.4 10.15 75.00
IB0023 Bl4*C131A IB0O0O0O1 180.0 0.500 685.0 B825.4 10.15 75.00
IB0024 PIO 3720 IB0001 180.0 0.800 685.0 825.4 10.00 75.00
IB0025 WASH/GRAIN-1 IBO0OO1l 185.0 0.400 775.0 760.0 12.00 75.00
IB0026 A632 X W11l7 TBOOOL 187.0 Q0.000 685.0 825.4 10.00 75.00
IB0027 Garst B750 IB0O00O1 190.0 0.200 930.0 810.0 6.30 75.00
IB0028 TAINAN-11 IBO001 200.0 0.800 670.0 730.0 6.80 75.00
1IB0029 PIO 3541 IB0001 200.0 0.300 800.0 700.0 8.50 75.00
IBO0O30 PIC 3707 IB00O0L 200:0 0.700 800.0 590.0 6.30 75.00
IB0031 PIO 3475 ) IBOOO1 200.0 0.700 800.0 725.0 8.60 75.00
IBQ032 PIO 3382 IB0001 200.0 0.700 BOO.0 650.0 8.50 75.00
IB0033 PIO 3780 IBO001 200.0 0.760 685.0 600.0 9.60 75.00
TB0034 PIO 3780% - TBO0O1 200.0 0.760 68%.0 725.0 9.60 75,00
TB0035 McCurdy Bdaa TBOOOL 200.0 0.300 940.0 700.0 8.00 75.00
TB0036 C281 IBOOOL 202.0 0.300 685.0 825.4 5.80 75.00
IB0037 SWEET CORN IBOOO1 210.0 0.520 625.0 825.0 10.00 75.00
IB0038 Garst 8555 IB0001 215.0 0.400 890.0 800.0 9.00 75.00
IB0039 PIO 3901 IBOOOL 215.0 0.760 600.0 560.0 9.00 75.00
TB0040 B8*153R IBOOQI 218.0 0.300 760.0 575.0 8.80 75.00
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CERES-MalzE

Table G-Gshows an example of the current cultivars defined for corn. Regquired genetic

coefficients include :

VARH#
VAR-NAME

ECO#

P1

P2

P5

G2

G3

PHINT

Identification code or number for a specific cultivar

Name of cultivar

- Ecotype code for this cultivar, points to the Ecotype in the ECO file (cur-

rently not used).

Thermal time from seedling emergence to the end of the juvenile phase
(expressed in degree days above a base temperature of 8°C) during which

the plant is not responsive to changes in photoperiod.

Extent to which developiment (expressed as days) is delayed for cach hour
increase in photoperiod above the longest photoperiod at which develop-
ment proceeds at a maximum rate (which is considered to be 12.5 hours).

Thermal time from silking to physiological maturity (expressed in degree

days above a base temperature of 8°C).
Maximum possible number of kernels per plant.

Kernel filling rate during the linear grain filling stage and under optimum

conditions (mg/day).

Phylochron interval; the interval in thermal time (degree days) between

successive leaf tip appeatances.
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Table-6.7 peranep SimuLarion GrowrH Ourtpur FiLe. (QUTG)

STRUCTURE
Variable
. L;ne 1

Run number
Run identifier

4

Line 2

Model name

Crop name,

Line 3 _

"Experiment identifier, made up of:
Institute code '
Site code
Experiment number/abbreviation

Crop group code ‘ ’

Experiment name (Treatment set and
experimental condition names,
separated by a semi-colon)

Line‘d
Treatment number
Treatment name

" Line 5% )
Variable abbreviations

Line 6 on ]

Date (Year + days from Jan. 1)
Crop age (days from plantihg)
Leaf number o o
Growth stage

Leaf area index

Leaf dry weight, kg ha~1l

Stem dry weight, kg ha~1
Grain dry weight, kg ha~1
Root dry weight in layer L, kg ha~
Crop dry weight, kg ha-1 :
‘Grain number, #/m2

~Grain dry weight, mg/grain
Harvest index
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Variable Name

NREP
TITLER

MODEL
 CROPD

INSTE
SITEE
EXPTNO
CROP

ENAME

"TRTNO
TITLET

YRDOY
DAP
VSTAGE
RSTAGE
XLAI
WTLF
STMWT
SDWT

1. RTWT

TOPWT
SEEDNO
SDSIZE
HI

1

Header

DATE
CDAY
L#SD
GSTD
LAID
LWAD
SWAD

" GWAD

RWAD
CWAD

.GH#AD

GWGD
HIAD

2

Format?
5 F 3
10 ¢ 25
18 C 8
3 - C 10
18 ¢ 2
0 ¢ 2
0 C 4
1 C 2
18 C 60
11 1 2
5 25
1 C 77+
1 I 5
1 I 5
1 R 95
I 1 5
1 R 5
1 1 5
1 I 5
1 1 5
I 1 5
1 1 5
1 I 5
1 R 5
1 R 5



Abbreviations used as variable names in the IBSNAT models.

Abbreviations suggested for use in header lines (those designated with '@}
within the file. They correspond to the variable names used in the associlated
database. i

Formats are presented as follows: pnumber of leading spaces, variable type
(Character = C, Real = R, Integer = I), variable width, and (i1f real) number
of decimals.

Each new run should be demarcated with '*RUN’ at the beginning of this line in
each file. '

Additional information can be placed between lines 4 and 5, as required by a
user, as illustrated in the example, and as documented for the Overview file

RS e i wems he o e et ot e

in the text.
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Table-G.S' DEeraiLep SlMUkAT:éN Warer BALANCE QurPUTFILE. (OUTW) ‘

STRUCTURE
Variable , : ~ Variable Namel Header? Format?
Line 1 : ' o \
Run number? o - NREP . 5 1 3
Run identifier ' . ) - TITLER . 10 C 25
Line 2 . . : )
Model name - I MODEL ‘ 18 C 8
,Crop name’ o v  CROPD "3 C 10
Line 3 :
Experiment identifier, made up of: .
Institute code ' INSTE 18 ¢C 2
Site code : : ’ SITEE 0 ¢C 2
Experiment number/abbreviation EXPTNO 0 C 4
Crop group code CROP 1 ¢ 2
Experiment name (Treatment set and '
 experimental condition names, -
separated by a semi-colon) . ENAME ' ' 18 C 60
Line 4 , ,
Treatment number ! TRTNO . ' 11 1 2
Treatment name TITLET ’ 5 C 25
© Line 55 ‘
Variable abbreviations o - 1 C 77+
Line 6 on . i
‘Date (Year + days from Jan. -1) * YRDOY DATE 1l I 5
Days from planting . - DAP CDAY 1 I 5
Plant Transpiration, mm d~1! . . AVEP EPAA 1 R 52
Evapotranspiration, mm day~} ~ AVET  ETAA 1 R 5 2
Potential evaporation, mm dr:ty'1 ’ . AVEQ : EOAA 1 R 5 2
Potentially extractable water, cm ©  PESW SWXD 1 R 51
Cumulative runoff : o . TRUNOF ROFC 1 R 5 1
.Cumulative drainage _ TDRAIN DRNC 1 15
Cumulative precipitation, mm CRAIN PREC 1 1 5
Cummulative irrigation, mm . TOTIR IRRC 1 1 5
Average solar radiation, MJ m™2 _ AVSRAD SRAA 1 R 51
Average maximum temperature, °C AVTMX TMXA . 1 R 51
Average minimum temperature, °C - AVTMN THMNA 1 R 5 1
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Abbreviations used as variabla names In the THSNAT models.

Abbreviations suggested for use in header lines (thoses designated with ‘@°)
within the file. They correspornd to the variable names used In the associated
database. f ‘

Formats are presented as follows: number of leading spaces, variable type
(Character = C, Real = R, Integer = I), variable width, and (if real) number

of decimals.

Fach new run should be demarcated with ‘*RUN‘ at the beginning of this line in
each file.

Additional information can be placed between lines 4_and 5, as reguired by a

user, as illustrated in the example, and aé documented for the Overview file
in the text. :
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Table-6.9 . |

STRUCTURE
variable Variahle Namn-™-
Linea 1
Run number? ‘NREP
' Run identifier TITLER
Line 2
Model name MODEL
Crop name CROPD
Line 3° : .
Experiment -identifier, made up of:
Institute code ’ INSTE
Site code . SITEE
Experiment number/abbreviaticn . EXPTNO
Crop group code ' :: g CROP
Experiment name (Treatment set and
experimental condition names, o
separated by a semi-colon) ' ENAME
Line 4
~Treatment number TRTNO
Treatment name TITLET
Line 57 ’
Variable abbreviations
Line 6 on . ]
Date (Year + days from Jan. 1) o YRDOY
Days from planting DAP )
Crop nitrogen 7 WTNCAN
Grain nitrogen, kg ha~-1 : WTNSD
veg. {stem + leaf) nitrogen, kg ha~1 WTNVEG
Percent nitrogen in grain, % - : PCNGRN
Percent veg(stem+1eaf)-n1trogen, % PCNVEG
Cumulative inoréanic N applied, kg ha~-1 TANFGR
cumulative N fixation, kg ha=l : WINEX
Cumulative N uptake, kg ha~1 ' WTNUP
B Curmlative N leached, kg ha~-1 TLCH
Inorganic N in so0il, kg ha 1l TSIN
Organic N in soil, kg ha-1 ’ TSON
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Heacder

DATE

CDAY

’CNAD

GNAD
VNAD
HN%D
VNSD
NAPC

NEXC
NUPC’

NLCC
NIAD
NOAD

y DETAILED SIMULATION Nrr-_.izOGEN' Qurrur Fie. (OUTN)

N I S J & R WFR P e

Format3
S I 3
10 C 25
18 C 8
3 cC _10
B8 C 2
0 C 2
0 C 4
1 C 2
18 C 690
i1 T 2
5 C© 25

1 C 77+
1 I 5
1 I 5
1 R 5
1 R 5
1 R 5
1 R 8§
1 R 5
i R 8
L R 5
1 R 5
1 R 5
1 R 5
1L I 5



Abbreviations used as variable names in the IBSNAT models.

Abbreviations suggested for use in header lines (those designated with '@')
within the file. They correspond to the variable names used in the associated
database.

Formats are presented as follows: number of leading spaces, variable type
({Character = C, Real = R, Integer = I), variable width, and (if real) number

of decimals.

EFach new run should be demarcated with '*RUN‘ at the beginning of this line in
each file.

Addicional information can be placed between lines 4 and 5, as reguired by a

user, as illustrated in the example, and as documented for the Overview file

in the text.
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CHAPTER-7

DSSAT VALIDATION AND SENSITIVITY ANALYSES ON
MAIZE CV HYBRID CORN 4212

The data generated from the field experiments on Maize cv Hybrid corn 4212 during
kharif 2002 on the Demonstration Farm of Indian Institute of Technology, Roorkee were

used for validation. The details of the data generated and the specific details of the
experiment are presentcd in chapter-3. The Yicld and Yield Adttributes recorded from

different plots are also presented in chapter-3.

Similarly the output of the CERES-Maize crop model sﬁch as simulation overview,
summary ‘of soil and genetic input parameters, simulated crop and soil stalus at main
development stage;s, main growth and development variables, and environmental and stress
factors are shown in Run No-1 under the head “Response of Maize on Nitrogen.” The growth

aspects, Nitrogen balance and Water balance are also shown in this chapter.

7.1  The Yield and Yield Attributes of the Field and DSSAT prediction

The Yield and Yield Attributes observed in the Field and predicted by the DSSAT for Maize

cv Hybrid corn 4212 is given in Table-7.1.
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Table-7.1 Yield and Yield Attributes observed and. predicted by DSSAT and its

deviation

Graih Yield,kg/h?.. De{:; iiion
Parameters - Actual | Predicted Actual
Flowering date (dap) 4400 | 4200 -2Days
Physiological maturity(dap) | 87.00 83.00 -3Days
Grain yield kg/ha 5197.00| 5255.00 |  +58.00
Weight per Grain(gm) 0.32 0;3354 ).154
~ Grain number/m? | 1624.00 | 1567.00 -57.00
Grains per Cob(nos) 406.00 | 391.70 -14.30
MaximumLAI 213 | 226 +0.13
Biomass at Harvest (kg/ha) |8957.00| 9188.00 +231.00
Sfack at the Harvest (kg/ha) |3760.00; 3933.00 +173 .00

__Harvest Index (kg/kg) 0.58 0.572 -0.008

'i'he above table implies that the model has predfcted the gfain yield with a difference
of 58 kg in comparison to the field results. It has also been noticed that the crop model has
pfédicted the value of the yield attributes on a sli'ghtly.higher side than the field results except
the number of Grain per sq m area, number of Grains pef cob, and Harvest index. The extent

of variability are well with in the acéeptaBle limits. The Deviation of the Phenologic events

-such as the flowering date and physiological maturity date, i.e. =2 Days and -3 Days from .

the crop model prediction has also been found with in the acceptable limits.

7.20 Sensitivity analyses-DSSAT Prediction on Maize CV Hybrid

Corn 4212 o |
Since the variability of the DSSAT crop model predicted was with in the acceptable

limits, the validated programme was further extended under different Agronomical practices
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and predictions were made on account of Grain Yield. The Experiment Tréatment ce

combination consists of three levels of Nitrogen with three levels of Plant pépulations. The
all other input parameters were assumed the same as that used for validation. The details of -
the Experiment input file that was made are shown in this chapter. The Treatment

combinations used for Grain Yield predictions are given below;

Treatments Name of the Treatments . Plant Specification
| No | Popul-ation

T1 No Nitrogen With 50x50cm plant spacing 4 N5,
T2 No Nitrogen With 50x40cm plant spacing 5 NSz
T3 No Nitrogen With 50x33cm plant spacing 6 | N;S;
T4 | 50kg Nitrogen With 50x50cm plant spacing 4 N,S;
T5 . | S0kg Nitrogen With 50x40cm plant spacing | 5 NSz

6| 50ke Nitrogen With 50x33cm plant spacing | 6 A
T7 100kg Nitrogen With 50x50cm plant spacing 4 N3S,
T8 IOOkg Nitrogen With 50x40cm plant spacing 5 N33z
T9 100kg Nitrogen With 50x33cm plant spacing 6 N353

Where N1, N2, N3 Represents No, 50kg, 100kg Nitrogen Application.
S1, 52, 83 Represents Row to Row and Plant to Plant Spacing.

Similarly the output of the crop model such as simulation overview, summary of soil

and genetic input parameters, simulated cr:op‘and soil status at main development stages,

main growth and development variables, and environmental and stress faclors are annexed in
this chapter. The other outputs such as Growth aspects, Nitrogen balance, and Water balance
are also annexed. The summary of Yield and Yield Attributes predicted by DSSAT under .

different Treatment combinations are given below in Table-7.3
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- Table-’7.3 ' The summary of Yield and Yield Attnbutes predicted by DSSAT under

X dlfferent combmatlons

Sl o Name of the Treatment B Grain é Weight/ | Grain | Grains
No o A ‘ yield grain number per
| | (kg/ha) (giﬁ) " Perm? ‘| cob
1| NolNit’rogen With 50x50cm pian‘t spacing | 3531 0.2981 1185 | 296.1
2 | No Nitrogen With 50x40cm plant spacing | 3597 0.3053 1178 235.7
| 3 | No Nitrogen With 50x33cm plant spacing | - 3606 170.3020 1194 | 199.0
"4 | 50k Nitrogen With 50x50cm plant spacing | 4952 0.3161 1567 391.6
-5 | 50k ‘Nitrogen With 50x40cm plant spacing | 5028 0.3062 1642 3284
6 | 50k Nitrogen With 50x33cm plant spacing | 5070 0.2968 1708 284.7
7 | 100kg NltrogenWIthSO)(SOcm plant | 5255 0.3354 1567 3917
spacing ‘ | :
[78 | 100kg Nitrogen With 50x40cm plant 5414 | 03207 | 1642 | 3284
| spacing | o |
9 | 100kg Nitrogen With 50x33cm plant 5525 0.3234 1708 284.7
| spacing = . ' | |

7.2.1 No Nitrogen with 4 Plant population per Sq m Area

) The Grain yield predicted are presented in Run No-1, N|S;. The average gréin yield
predlcted was 3531 kg/ha. The unit weight of the grain was 0. 2981 gm, where as the number
" of Grain per sq m and per cob were 1185 and 296. 10 respectlvely '

7.2.2 No Nitrogen with 5 Plant popu‘lati‘on per Sq m Area
| The Grain yield predicted are presented in Run No-2, N|S; The average grain yield
predicted was 3597 kg/ha which is about 1.87% more than the previous case. The number of

Grain per sq m and per cob was 1178 and 235.7 respectively. Thé unit weight of the grain -
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.. increased to 2. 40% where as the number of Grain per sq m and per cob was reduced to

' 0.60%, and 20 40% respectlvely in comparlson to 4 plant population per sq m area.

7.2.3 No Nitrogen with 6 Plant population per Sq m Area

" The Grain yield predicted are presented in Run No-3, N 183 The average grain yleld
‘ predlcted was 3606 kg/‘ha which is about 2.12% more than 4 plant populat10n per sq area. In
comparison to 5 populations per sq area the dlfference in grain yield and the unit welght of -
the grain was not significant. The unit weight of the grain, the number of Grain per sq m and
per cobs was 0.3020, 1194 and 199.0 respectively. The number of grain per Cob was reduced
drastically to 32.80 %; 15.60 % in comparison to 4, 5 plant population per sq. m area

respectively.

- 7244 50 kg Nitrogen with 4 Plant populations per Sq m Area

‘ The Grain yield predicted is pfesented in Run No-4 N,S;. The average grain yield
predlcted was 4952 kg/ha The unit weight of grain was 0.3161 gm where as the number of
grains per sq m and per Cob was 1567 and 391.6 respectively. The grain yield to 40.20 %
where as the number of grains per sq m and per Cob increased to 32.20 %, 32.30 %

respectively in comparison to no Nitrogen with 4 plan'trpopulation per sq m area.

7.2.5 50 kg Nitr()fggsn with 5 Plant populations per Sq m Area

| The Grain yiéld predicted is prescuted in Run No-5, N)S;, The average grain yield
predicted was 5028 kg/ha which is about 39.80 % and 1.53 % more in comparison (0 no
Nit:ugen with 5 plant- population and 50 kg Nitrogen within 4 plant population respectively.
However the unit weight of the grain (0.3062 gm) and the number of grains per Cob (328.4)
| decreased to 3.10 %, 16.10 % where as the number of grains per sq m area (1642) inc'teased L

. 1o 4.80 % respectively in comparison to 50 kg Nitrogen with 4 plant population.
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7.2.6 50 kg Nifrogcn with 6 Plant population per Sq m Area |
| The Grain yield predicted is presented in Run No-6, NS; The average grain yield
_predicted was 5070 kg/ha, which is about 40.60 % more in comparison to no Nitrogen with 6
| plant population. Similarly the yield increased to 2.40 %, 0.84 % inAcomparison to 50 kg
Nitrogen with 4 and 5 plant population respectively. However the unit weight of the grain '
r_ (0.2968) and the nu‘mbér of grains per Cob (2‘84 7) was reduced to 6.10 %, 27.30 % and the
number of grains per sq m (1708) mcreascd to 8.90 % respeclwely in companson to 50 kg

. N:trogen w1th 4 plant populatmn per sq m area.

" 7.2.7 100 kg Nitrogen with 4Plant population per Sq m Arca-

. The Grain yield predicted are presented in Run No-7, N5S;. The average grain yield

prcdiéted was v5255kg/ha. The unit weight of the grain was 0.3354 gm where as the number
. of grains vper sq m area and per Cob waé 1567 and 391.7 .rBaSpectively. The grain yield has

N be’en increased to 48.80 %, 6.10 % respectively in comparison to no Nitrogen, 50 kg
' Nitrogen with 4 plant population per sq m arca. There was no difference in the number of
~ grains per sq m area and per Cob was found, where as the uhit wéight of the grain increased
10 6.10 % in qomparison to 50 kg Nitrogen with 4 plant populatioﬁ per sq m arca. However at
'the same time the unit weight of the grain , the number of grains per sq m arca and per Cob

" has been mcxeased s1gmﬁcantly in compamon to no Nitrogen with 4 plant population (12.50

%, 32.20 %. 32.30 % respectively.)

. .7 2.8 100 kg Nitrogen with 5 Plant populatlons per Sq m Area

. The Grain yield predxcted is presented in Run No-8, N3S; The average grain yield
' predlcted was 5414 kg/ha which is about 50.50 %, 7.70 % more in comparison to no
_ Nitrogen and 50 kg Nitrogen with 5 plant population. Similarly the gr am yield increased to
3.03 % more in comparison to 100 kg Nitrogen with 4 plant population. The predicted unit
_weight of the grain, grain number per sq m.area and Cob were 0.3297 gm, 1642, and 328.40
respectively. There was no difference in the number of grains per sq m area and per Cob was
found where as the unit weight of grain increased;to 7.70 % in comparison to 50 kg Nitrogen

with 5 plant population. However the unit weight of the grain, the number of grains per sq m
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and per Cob has increased significantly in comparison to no Nitrogen with 5 plant population
(8.00 %, 39.40 %, 39.30 % respectively.). In comparison to 100 kg Nitrogen with 4 plant
population the unit weight of the grain and the number of gfains pet Cob has reduced to 1.70

%, 16.20 % and the number of grains per sq m increased to 4.80 % respectively.

7.2.9 100 kg Nitrogen with 6 Plant population per Sq m Area

The Grain yield predicted are presented in Run No-9, N3S; The average grain yield
predicted was 5525 kg/ha which is about 53.20 %, 8.90 %. more in comparison to no
Nitrogen and 50 kg Nitrogen with 6 plant population respectively. Similarly the grain yield
increased to 5.10 %, 2.10 % respectively more in comparison to. 100 kg Nitrogen with 4, 5
plant population. The predicted unit weight of the grain, number of prains per sq m area and
per Cob were 0.3234, 1708, 284.7 respectively. There was no difference in the number of
grains per sq m arca and per Cob was found where as the unit wciglit of the grain was
increased to 8.90 % in compatison to 50 kg Nitrogen with 6 plant population. However the.
unit weight of the grain, number of grains per sq m area and per Cob has increased
significantly in comparison to no Nitrogen with 6 plant population (7.10 %, 43.10 %, 43.10
respectively). In comparison to 100 kg Nitrogen with 4,5 plant population the unit weight of
the grain and the number of grains per Cob has been reduced to 3.60 % 27.30 % and 1.90 %,

13.30 % and the number of grains per sq m area increased to 9.00 % and 4.00 % respectively
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'~ ¥RUN

1

MODEL

CROP .
. STARTING DATE
PLANTING DATE
° WEATHER
Y 8OIL -

* EXPERIMENT
' .wm:wmmm 1

~ % 8OIL INITIAL c

" WATER BALANCE
IRRIGATION
NITROGEN BAL,

- SIMULATION OPT
MANAGEMENT OPT

" N-FERTILIZER
RESIDUE/MANURE
ENVIRONM. OPT.

se oo e

..

'j * SIMULATION OVERVIEW FILE

RESPONSE OF MAIZE ON N

GECER980 - MAIZE

MASV2002 MZ VALIDATION OF DSSAT ON MAIZE CROP
RESPONSE OF MAIZE ON N ‘

MAIZE CULTIVAR : hybrid corn 4212

JUL 5 1982 - o
JUL 5 1982  PLANTS/m2 : 4.0 'ROW SPACING : 50.com
WRDF 1982 ' ' S

WR00820001 TEXTURE : SALO ~ SANDY LOAM

DEPTH: 90cm EXTR. H20:112.5mm NO3: 43. Bkg/ha NH4 6.9kg/ha
IRRIGATE ON REPORTED DATE (S)
96 mm IN 3 APPLICATIONS
SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
. 100 kg/ha IN 1 APPLICATIONS

INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00
WATER -:Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
PLANTING:R IRRIG :R "FERT :R RESIDUE:N HARVEST:R WTH:M

vv*SUMMARY OF SOIL AND GENETIC INPUT PARAMETERS

SOIL LOWER UPPER SAT . EXTR INIT ROOT BULK pH NO3 NH4. ORG

DEPTH LIMIT LIMIT SwW SW SW © DIST DENS . ‘ C
cn  cm3/cm3 cm3/cm3 oem3/em3. - g/cm3 ugN/g ugN/g %
- 5 ,127 .250 .353 .123 .250 1,00 1.48 7.50 4,40 50 .09
5= 15 127 .250 353 123 250 1.00 1.48 7.50 4.40 50 09
15~ 30 127 .250 .33 .123 250 1.00 1.48 7.50 4.40 50 09
30~ 45 152 .278 371 126 278 .50 1.54 7.50 50 50 01
45- 60 152 .278 .371 126 278 .50 1.54 7.50 50 50 01
60~ 90 .144 .270 369 126 270 20 1.59 7.50 4.50 50 00
TOT- 90 12.7 23.9 32.8 11.3 23.9 <--cm - kg/ha--> 43.3 6.9 4458
SOIL ALBEDO : .13 EVAPORATION LIMIT : S.60 MIN. FACTOR : 1.00

RUNOEF CURVE # :76.00

MATZE

Pl

G2

DRAINAGE RATE .40 -FERT. FACTOR : 1.00

' CULTIVAR :IB0071-hybrid corn 4212  ECOTYPE : -
185.00 P2 : .4000 P5 _ : 775.00
836.00 G3 : 12,000 PHINT : 38,900
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*SIMULATED CROP AND SOIL STATUS AT MAIN DEVELOPMENT STAGES
_RUN NO. 1 RESPONSE OF MAIZE ON N

DATE CROP GROWIH BIOMASS LAI LEAF - ET RAIN.IRRIG SWATER CROP N STRESS

AGE, STAGE kg/ha "NUM. mm mm mm mn  kg/ha % H20 N
5 JUL 0 Sowing 0 .00 .0 3 1 0 111 0 .0 .00 .00
5 JUL 0 Start Sim 0 .00 .0 3 1 0 111 0 .0 .00 .00
6 JUL 1 Germinate 0 .00 .0 6 1 0 108 0 .0 .00 .00
9 JUL 4 Emergence i6 .00 2.4 11 1 0 103 1 4.4 .00 .00
" 17 JUL 12 End Juveni 89 .19 8.0 16 1 0 98 3 3.8 .09 .00
' 22 JgUL 17 Floral Ini 295 .50 11.0 28 1 33 109 13 4.5 .02 .01
" 16 AUG 42 75% Silkin 3643 2.15 24.2 93 209 98 127 82 2.2 .00 .06
24 AUG 50 Beg Gr Fil 4716 2.03 24.2 112 256 98 120 82 1.7 .00 .02
26 SEP 83 Maturity 9188 .89 24.2 183 669 98 119 117 1.3 .00 .00
8 OCT 95 Harvest 9188 .89 24.2 205 670 98 93 117 1.3 .00 .00
*MAIN GROWTH AND DEVELOPMENT VARIABLES
e VARIABLE PREDICTED MEASURED
FLOWERING DATE (dap) 42 a4
PHYSIOL. MATURITY (dap) ‘ 83 87
GRAIN YIELD (kg/ha;dry) . 5255 5197
WT. PER GRAIN (g:dry) ~ .3354 320 -
GRAIN NUMBER (GRAIN/m2) 1567 1624
GRAINS/EAR 391.7 406
MAXIMUM LAI (m2/m2) : 2.26 2.13
BIOMASS (kg/ha) AT ANTHESIS 3643 -99
BIOMASS N (kg N/ha) AT ANTHESIS 82 -99
BIOMASS (kg/ha) AT HARVEST MAT. 9188 8957
 STALK (kg/ha) AT HARVEST MAT. 3933 3760
HARVEST INDEX (ka/kg) : 572 .580
FINAL LEAF NUMBER 24.16 -99
GRAIN N (kg N/ha) . 92 -99
BIOMASS N (kg N/ha) B i -99
STALK N (kg N/ha) - . 25 -99
SEED N (%) 1.74 -99
+ENVIRONMENTAL AND STRESS FACTORS
———————————————————————————————————— ENVIRONMENT - ~———==-==——aw=——e GTRESS =~
l-—DEVELOPMENT PHASE~— | ~TIME= | =~~=w==-= WEATHER===~===~ | |{==-WATER--| |-NITROGEN-{
DURA TEMP TEMP SOLAR PHOTOP PHOTO' GROWTH PHOTO GROWTH
TION MAX  MIN RAD [day] SYNTH. . SYNTH

days @C @C MJ/m2 hr
Emergence-End Juvenile 8 38.00 27.94 10.18 13.76 .000 .071 .002 .006
End Juvenil-Floral Init 5 35.50 27.40 10.10 13.66 .000 .044 .002 .005
Floral Init-End Lf Grow 25 32.90 26.04 9.84 13.36 .000 .000 .057 .144
End Lf Grth-Beg Grn Fil 8 32.81 24.56 9.49 12.95 .,000 .000 .022 .054
Graiﬁ Filling Phase 31 29.92 22.%0 8.71 12.38 .000 .000 .000 .000
' (0.0 = Minimum Stress
: - 1.0 = Maximum Stress)
MAIZE YIELD : 5255 kg/ha [DRY WEIGHT ]
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*GROWTH,ASPECfB OUTPUT FILE

-*RUN = 1 - . ¢ RESPONSE OF MAIZE ON N

MODEL , : GECER980 - MAIZE
. EXPERIMENT . : MASV2002 MZ  VALIDATION OF DSSAT ON MAIZE CROP
“»TREATMENT 1 : RESPONSE OF MAIZE ON N
. 'CROP - : MAIZE  CULTIVAR : hybrid cozn 4212 - [O000OOCOO0OOOO00
STARTING DATE : JUL 5 1882 ’
PLANTING DATE : JUL 5 1982 pLANTs/me : ‘4.0 ROW SPACING : 50.cm
. WEATHER = - -: WRDF 1882 : ' ' ‘

SOTL "1 WR00820001 TEXTURE : SALO ~ SANDY LOAM
" SOIL INITIAL C : DEPTH: 90cm EXTR, H20:112. Smm NO3: 43 3kg/ha NH4: S.ng/ha
- WATER BALANCE : IRRIGATE ON REPORTED DATE(S)

IRRIGATION . 98 mm IN 3 APPLICATIONS .

 NITROGEN BAL. .: SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER : 100 kg/ha IN 1 APPLICATIONS :

“RESIDUE/MANURE : INITIAL : 0 kg/ha ; © 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. : DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 €02 = R330.00 DEW = A .00 WIND=A .00

‘SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M .

"ifR' Days . Leaf Grow - - Dry ﬁeight‘ : Grain Kern.

1 and after Num Stage ILAI Leaf Stem Grain Root Crop per wght HI
I' DOY plant A B kg/Ha ===c===-= 53 m2 mg K
@DATE CDAY L#SD GSTD LAID LWAD SWAD GWAD RWAD CWAD GHAD GWGD HIAD
. 82186 0 .0 .00 0 -0 0 0 0 0 w0 .000

. 82193 7 4.0 .04 14 8 0 10 22 0Al .0 .000
182200 14 9.0 .28 © 140 . 8. 0 30 148 0 .0 .000

T 82207 21 13.0 .03 612 37 . 0 . 69 - 650 .0 .0 . .000
82214 28 17.0 .60 1192 338 0 115 1531 0 .0 .000
182221 35 21.0 .05 1617 913 0 166 2530 0 .0 .000.

S 82228 42 24.0. .15 1811 1437 0 222 3643 0 .0 .000

82235 49 24.0 .07 1610 1755 0 274 4555 0 .0 .000

.96 1599 '1648 1265 264 5702 1567 80.8 .222
.79 1588 1514 2543 265 68356 1567 162.3 .,372
.56 1577 1320 3815 247 7901 '1567 243.5 .483
.14 1566 1183 4502 238 8840 1567 312.9 .555
.89 1561 1183 5255 234 9188 1567 335.4 .572
.89 1561 1183 5285 234 9188 1567 335.4 - .572
.89 1561 1183 5255- 234 9188 1567 335.4 .572
.89 1561 1183 5255 234 9188 1567 335.4 .572

82242 56 24.0°
82249 63 24.0
. 82256 70 24.0
82263 77 24.0
82269 83 24,0
82270 84 24.0
. 82277 91 24.0
82281 95 24.0

NN OO WWWLN RO
HRERRrRRBRNONDNR
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*WATER.BALANCE OUTPUT FILE

. *RUN 1 * : RESPONSE OF MAIZE ON N
. MODEL - : GECER980 - MAIZE
EXPERIMENT : 'MASV2002 MZ VALIDATION OF DSSAT ON MAIZE CROP
TREATMENT 1 : RESPONSE OF MAIZE ON N
CROP ! MALZE QULTIVAR ! hybrid coxrn 4212 - [INNCERODLCONC0N
_ STARTING DATE : JUL 5 1982 .
PLANTING DATE + JUL 5 1982 PLANTS/m2 : 4.0 ROW SPACING : 50.am .
‘WEATHER : WRDF 1982
SOIL : WR00820001 TEXTURE : SALO =~ SANDY LOAM

80IL INITIAL C : DEPTH: S50cm EXTR. H20:112.5mm NO3: 43.3kg/ha 'NHQ: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (8) :

IRRIGATION : S8 mm IN 3 APPLICATIONS
NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER : 100 kg/ha IN 1 APPLICATIONS _
RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS
ENVIRONM. OPT. : DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00

: RATIN«= A .00 CO2Z = R330.00 DEW = A .00 WIND= A .00
SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS (N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG :R  FERT :R  RESIDUE:N HARVEST:R WTH:M

¥R Days Daily‘'Evapotran. PESW Cumulative Ave Temp. Temp

‘1 and after Plant Total Pot. RunOff Drain Precip Irx Sol Max Min
! DOY Plant %<---- mm ---->? mm I<--—-—--- mm————————- >™MI/m2 € ¢ C
GDATE CDAY EPAA ETAA EQOAA SWXD ROFC DRNC PREC IRRC SRAA TMXA TMNA
82186 0 .00 2.80 2.80 111.1 .0 .0 1 0 10.2 32.0 24.0
82193 7 .02 1.38 3.21 101.4 .0 .0 i 0 10.2 36.6 26.6
82200 14 .34 .97 3.35 127.6 .0 .0 1 33 10.1 37.5 28.0
82207 21 .65 2.82 2.82 110.90 0 23.0 1 58 10.0 34,9 27.1
82214 28 1.26 2.80 2.80 109.1 .0 44.3 1 98 10.0 35.4 26.6
82221 - 35 1.45 2.56 2.56 107.% 41.9 B1.4 97 98 8.8 32.2 25,9
82228 42. 1.46 2.37 2.37 127.0 66.3 133.4 209 98 9.6 29.7 24.6
"82235 49 1.48 2.42 2.42 128.9 68.5 158.9 256 98 9.5 32.8 24.6
82242 56 1.40 2.35 2.35 108.2 .68.5 169.5 262 98 9.2 32.4 25.6
822495 €63 1.28 2,23 2,23 145.9 85.4 188.6 351 98 9.0 30.1 23.6
82256 700 1.08 2.01 2.01 155.4 214.3 311.0 626 98 8.6 26.0 21.1
82263 77 .98 2.06 2.06 126.3 214.5 348.9 650 98 8.3 30.2 21.8
82269 83 .82 2.06 2,08 115.1 215.1 362.2 669 98 8.1 31,7 21.8
82270 84 .75 1.96 1.96 117.1 215.1 363.6 670 98 7.9 30.0 20.0

- 822717 91 .82 1.899 2.00 99.3 215.1 367.5 670 98 7.9 31.8 19.8
82281 - 95 1.04 1.53 1.92 93.2 215.1 367.5 670 - 98 7.6

31.% 18.6
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*NITROGEN BALANCE OUTPUT FILE

*RUN 1 RESPONSE OF MBAIZE ON N

. MODEL : GECER980 - MAIZE o
. EXPERIMENT : MASV2002 M% VALIDATION OF DSSAT ON MAIZE CROP
TREATMENT 1 : RESPONSE OF MAIZE ON N ‘
- CROP : MAIZE CULTIVAR : hybrid corn 4212 - [OO00O0O0000000000
" . STARTING DATE : JUL B 1982 . . )
PLANTING DATE : JUL 5 1982 PLANTS/m2 : 4.0 = ROW SPACING : 50.em
WEATHER : WRDF 1982 ,
" SOIL : WR00820001 TEXTURE : SALO - SANDY LOAM

' 8OIL INITIAL C : DEFTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE ! IRRIGATE ON REPORTED DATE(S) | .

IRRIGATION . 98 mm IN ‘3 APPLICATIONS
.. NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
- N-FERTILIZER © 100 kg/ha IN 1 APPLICATIONS , _ .
RESIDUE/MANURE : INITIAL : - = 0 kg/ha ; . 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. : DAYL= A .00 SRAD= A . .00 TMAX=A .00 TMIN=A .00
T, RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00
SIMULATION OPT : WATER ~:Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING!R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M

YR Days Nitrogen Nitrogen Inorg Fix Up~ leach Soil Soil

Y and After Crop Grain Veg. Grain Veg. N Fert take Inorg Oxg
! DOY Plaat <--- Kg/Ha ~->2 ®<——= § —=>? Seemmmmeo kg/ha ————==—c——n >3
@DATE CDAY CNAD GNAD VNAD GNBD VNSD NAPC NFXC NUPC NLCC NIAD NOAD
82186 0 - .0 .0 .0 .00 .00 0 .0 .0 0 50.5 4458
82193 -7 .9 .0 .9 .00 4.26 0 .0 .2 0 52.1 4456
82200 - 14" 5,7 .0 5,7 .00 3.83 0 .0 5.2 0 48.7 4454
82207 21 21.5 .0 21.5 .00 3.31 0 .0 21.4 4.9 29.4 4452
82214 28 29.3 .0 29.3 .00 1.91 0 .0 29.4 8.2 20.1 4450
82221 ° 35 50.6 0 B0.6 .00 2.00 100 .0 51.3 10.7 29.9 4449
82228 42 81.8 0 81.8 .00 2.52 100 .0 83.4 12.8 61.3 4447
82235 49 81.8 .0 81.8 .00 2.43 00 .0 83.4 14.0 64.3 4445
82242 <~ 56 81.8 22.6 59.2 1.79 1.82 100 .0 83.4 14.7 65.6 4443

: “92249 63 89.0 45.0 44.0 1.77 1.42 100 .0 90.9 16.5 57.6 4442
. 82256 70 102.9 66.7 36,2 1.75 1.25 100 .0 104.8 32.4 28.8 4440
82263 77 114.5 B8B5.5 29.0 1.74 1.05 100 .0 116.3 35.6 15.6 4439
82269 83 117.1 91.6 25.5 1.74 .93 . 100 .0 121.1 36.1 14.0 4437
82270 84 117.1 91.6 25.5 1.74 ~ .93 100 " .0 121.9 36.2 14.2 4437
82277 91 117.1 91.6 25.5 1.74 .93 100 .0 127.1 36.3 15.6 4436
82281 95 117.1 91.6 25.5 1.74 .93 100 .0 130.1 36.3 16.3 4435
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*EXP.DETAILS: MASE2002MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAIZE

*GENERAL
@PEOPLE
M.ARUL SELVAM T.0,M.TECH (IWM)
QADDRESS
WRDTC,IIT ROORKRE.
QRSITE
DEMOFARM.
@ PAREA PRNO PLEN PLDR PLSP PLAY HAREA
10.0 8 4.0 -99 100 RBD 4.0

G@NOTES

IT IS A DISSERTATION WORK FOR THE AWARD OF
IN IRRIGATION AND WATER MANAGEMENT.

*TREATMENTS = e
N R O C TNAME. ... ..0'oernnnnnsenns CU FL SA
1000 Nisl 1 1 1
2 000 N1S2 1 1 1
3000 N1S3 1 1 1
4 000 N281 11 1
500 0 N282 11 1
6 0 0 O N2ZS83 1 1 1
7000 N381 1 1 1
8 000 N382 i1 1
90 00 N383 1 1 1
*CULTIVARS

8C CR INGENO CNAME

1 Mz IB0071 hybrid corn 4212

*FIELDS

€L ID_FIELD WSTA.... FLSA FLOB FLDT FLDD
1 DEMOFARM WRDF 0.0 0 DROOO 0

€L ........... XCRD ....vouen.. YCRD ..... ELEV
1 0.00000 0.00000 252.00

*SOIL ANALYSIS

@A SADAT SMHB SMPX SMKE

1 82186 BAO0ll BA009 BSA009

@A SABL SADM SAOC SANT SAHW SAHB SAEX
1 30 1.48 0.09 0.09 7.5 -99.0 15.0
1 30 1.54 0.01 0.01 7.5 -99.0 15.0
1 - 30 1.59 0.00 0.00 7.5 =99.0 10.0

*INITIAL CONDITIONS
8C PCR ICDAT ICRT ICND ICRN ICRE ICWD
1 WH B2186 20 -99 1.00 1.00 -99.0
@C ICBL SH20 SNH4 SNO3

1 30 0.250 0.5 4.4

1 60 0.278 6.5 0.5

1 90 0.270 0.5 4.5

92

HRNO HLEN HARM...........

2

IC MP MI MF MR MC MT ME MH SM
i1 11 0 0 1 1 11
1 211 0 0 1 1 1 1
i1 31 1 0 0 1 1 1 1
1121 2 0 0 1 1 1 1
i 2 1 2 0 0 1 1 1 1
131 2 0 0 1 1 11
11 1 3 0 0 1 1 1 1
12 1 3 0 0 1 1 1 1
1 31 3 0 0 1 1 113
FLDS FLST SLTX SLDP ID_SOIL
0 -99  sALO 90 WR00820001
............. AREA .SLEN .FLWR .SLAS
10.0 0 1.6 0.0
SAKE
45.0
45.0
50.0
ICRES ICREN ICREP ICRIP ICRID
-99 -89 -99 -99 -99




' *PLANTING DETAILS

QP PDATE EDATE PPOP PPOE
1 82186 82190 ‘4.0 4.0
2 82186 82190 5.0 5.0
3 82186 82190 6.0

6.0

PIME

S.

S
S

. *IRRIGATION AND WATER MANAGEMENT

@I EFIR IDEP ITHR IEPT
1 1,00 0 2 50 100
@I IDATE. IROP IRVAL '

1 82200 IR0OO1 33
1 82204 IR001 ~ 25
1 82210 IR001 40°

- *FERTILIZERS (INORGANIC)

GF FDATE FMCD FACD FDEP
1 82221 FE0O05 AP0OOL - 2
2 82221 FEQ05 AP001 2
3 82221 FE005 AP001 2

AND ROTATIONS
TIMPL TDEP
TI002 30
TIO13 30

*TILLAGE
T TDATE
1 82178
1 82181

IOFF
GS009

FAMN
0
50

100

' *ENVIRONMENTAL MODIFICATIONS

@E ODATE EDAY ERAD EMAX
1 82186 A 0.0 A 0.0 A 0.0
*HARVEST DETAILS
@H HDATE HSTG HCOM HSIZE
‘482281 GS006 H A
*SIMULATION CONTROLS
@N GENERAL . . NYERS NREPS
1 GE _ 1. 1
@N OPTIONS WATER NITRO
i10p X Y
@N METHODS ~ WTHER INCON
1ME M M
@GN MANAGEMENT PLANT IRRIG
1MA R R
"@N OUTPUTS  FNAME OVVEW
10U , Y Y
@ AUTOMATIC MANAGEMENT
QN PLANTING PFRST PLAST
1l PL - 81179 81193
@N IRRIGATION IMDEP ITHRL
1 IR o 30 50
@N NITROGEN NMDEP NMTHR
NI 4 S 30 50
@N RESIDUES RIPCN RTIME
1 RE 100 1
@N HARVEST HFRST HLAST
1 HA 0. 82186

EMIN
A 0.0

" HPC
100.0

START

. P
SYMBI
N
LIGHT
E
FERTI
R
SUMRY
Y

_PH20L
40
ITHRU
100
NAMNT
25
RIDEP
20
HPCNP
100

PLDS

PEE

IAME

IR003

FAMP

ERAIN

‘A 0.0

PLRS
50
50
50

PLRD

IAMT

=99

FAMK

ECO2

HBPC
45.0

SDATE
82186
PHOSP
EVAPO
RESID

FROPT

PH20U

100

IROFF
GS000
NCODE
FEOO1

HPCNR

RSEED

‘POTAS

2150

Y
INFIL
s
HARVS
‘R
GROUT
Y

PH20D

30
IMETH
IRO01
NAOFF
68000

93 ..

PLDP PLWT

PAGE PENV PLPH
0 -99.0
0 -99.0
0 -99.0

90 3.0 30
90 3.0 30
90 ° 3.0 30
FAMC FAMO FOCD
o 0 0
0 0 0
0 0 0
EDEW EWIND
A 0.0 A 0.0
SNAME. .. .. 7. . ...,
YIELD OF MAIZE CROP
DISES CHEM TILL
N N N
PHOTO HYDRO
C R
CAOUT
p4 Y p 4
PSTMX PSTMN
40 - 10
IRAMT IREFF
10 1.00

N

N

2.0
2.0
2.0

WAOUT NIOUT MIQUT DIOUT LONG

N



" *SIMULATION OVERVIEW FILE

- *RUN 1 :
- MODEL :

Nis1 : :
GECER980 - MAIZE : ' :

EXPERIMENT : MASE2002 M2 APPLICATION OF DSSAT IN PREDICTING YIELD OF MA
TREATMENT 1 N181 - S
CROP : MAIZE CULTIVAR : hybrid corn 4212 - 0000000000000
STARTING DATE : JUL 5 1982 . ‘ |
PLANTING DATE : JUL 5 1982 PLANTS/m2 : 4.0 "ROW SPACING : 50.cm

. WEATHER . : WRDF 1982 L S S R
SOIL : WR00820001 ~ TEXTURE : SATO - SANDY LOAM

SOIL INITIAL C :
WATER BALANCE :
"IRRIGATION :
NITROGEN BAL. :
N-FERTILIZER :
RESIDUE/MANURE
'ENVIRONM, OPT. :

DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha

'IRRIGATE ON REPORTED DATE (S)

98 mm IN " 3 APPLICATIONS

: SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

0 kg/ha IN 0 APPLICATIONS

: INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00

RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00

. SIMULATION OPT :
MANAGEMENT OPT :

~WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R

PLANTING:R IRRIG ‘R FERT :R RESIDUE:N HARVEST:R WIH:M

*SUMMARY OF SOIIL, AND GENETIC INPUT PARAMETERS

SOIL LOWER UPPER " SAT EXTR INIT ROOT BULK pH  NO3  NH4 ORG

G2 ! 836.00

DEPTH LIMIT LIMIT  SW SW SW . DIST DENS A c

cm  cm3/cm3 cm3/cn3  cm3/cm3 g/cm3 ugN/g ugN/g %

0- 5 .127 .250 .353 .123 .250 1.00 1.48 7.50 4.40 50 09

5- 15 ,127 .250 .353 .123 .250. 1.00 1.48 7.50 4.40 50 09

15- 30 ,127 ,250 .353 .123 .250 1.00 1.48 7.50 4.40 50 09
30- 45 .152 .278 .371 .126 .278 50 1.54. 7.50 50 50 01
45- 60 .152 .278 .371 .126 .278 .50° 1.54. 7.50 .50 50 .01
60- 90 .144 .270 .,369 -.,126 .270 . .20 1.59 7.SQ 4.50 .50 .'00

. TOT- 90 12.7 23.9 32,8 11.3 23.9 <--cm - kg/ha--> 43.3 6.9 4458
SOIL ALBEDO ¢ .13 EVAPORATION LIMIT : 9.60 MIN. FACTOR : 1.00
RUNOFF CURVE # :76.00 DRAINAGE RATE ;.40 FERT. FACTOR : 1.00.
" MATZE CULTIVAR :IB0071-hybrid corn 4212 ECOTYPE [ I~ LCrriicion

Pl : 185.00 P2 ¢ .4000 PS5 : 775.00 ’

G3 : 12.000 PHINT : 38.900
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‘*SIMULATED CROP AND SOIL STATUS AT MAIN DEVELOPMENT STAGES

~RUN NO, 1 N1sl
DATE CROP GROWIH BIOMASS 'IAI LEAF ET RAIN IRRIG SWATER CROP N STRESS
© .. AGE STAGE kg/ha NUM. mm mm mm mm kg/ha $ H20 'N
§ JUL 0 Sowing 0 .00 .0 3 1 "0 ‘111 0 ,0°,00 .00
5 JUL 0 Start Sim 0 .00 .0 3 1 0 111 0 .0 .00 .00
"6 JUL - 1 Germinate 0 .00 .0 6 1 0 108 0 .0 .00 .00
-9 JguL 4 Emergence 16 .00 2.4 11. 1 0 103 1 4.4 .00 .00
17 JUL 12 End Juveni 89 .19 B8.0 16 1 0 98 .3 3.8 .09 .00
22 JUL 17 Floral Ini 295 .50 11.0 28 1 33 109 13 4.5 .02 .01
16 AUG' 42 75% Silkin 3458 2.12 24.2 .93 209 98 127 38 1.1 .00 .10

24 AUG 50 Beg Gr Fil 4449 2.00 24.2 112 - 256 98 120 41 .9 .00 .12
26 SEP 83 Maturity 7254 .87 24.2 183 669 . 98 119 47 .6 .00 .41
8 OCT 95 Harvest 7254 .87 24.2 205 670 98 93 47 .6 .00 .56

*MAIN GROWTIH AND DEVELOFPMENT VARIABLES

e VARIABLE  PREDICTED MEASURED

FLOWERING DATE (dap) S 42 . -99
. PHYSIOL. MATURITY (dap) 83 : - =99
- GRAIN YIBLD (kg/ha;dry) - 11} A ~99
WT. PER GRAIN {g:;dry) - .2081 - =089
GRAIN NUMBER (GRAIN/m2) : 1185 - ~99
GRAINS/EAR . 296.1 : -99
MAXIMUM LAI (m2/m2) ' . $2.23 . =99
BIOMASS (kg/ha) AT ANTHESIS 3458 . -99
BIOMASS N (kg N/ha) AT ANTHESIS 38 -99
BIOMASS (kg/ha) AT HARVEST MAT. 7254 -99
STALK (kg/ha) AT HARVEST MAT, 3723 -99
HARVEST INDEX (kg/kg) - .487 -99
FINAL LEAF NUMBER ‘ 24.16 . .-99
‘GRAIN N (kg N/ha) o 33 -99
BIOMASS N (kg N/ha) a7 -99
STALK N (kg N/ha) ' , 14 -99
SEED N (%) , .93 : -99

*ENVIRONMENTAL AND STRESS FACTORS ‘
e e ~————- —————- ENVIRONMENT = ===m= === === STRESS--——-—~-=~--
I-—DEVE10§MENT PHRSEG*I-TIMEﬂl~u“"ﬂh“WEAmHER*“““=“"BI IM”ﬂWATERm“l | =NITROGEN" |
) DURA TEMP TEMP SOLAR PHOTOP PHOTO GROWTH PHOTO GROWTH
TION . MAX MIN ~ RAD [day] SYNTH SYNTH
days ¢C gC MJ/m2 hr
Emergaence-End Juvenila 8 38.00 27.94 10.18 13.76 .000 .071 .002 .006
End Juvenil-Floral Init -5 35.50 27.40 10,10 13.66 .000 .044 .002 .005
Floral Init-End Lf Grow 25 32.90 26.04 9.84 13.36 .000 .000 .089 .222_
. End Lf Grth-Beg Grn Fil 8 32.81 24.56 9.49 12.95 .000 .000 .123 .308.
Grain Filling Phase . 31 29,92 22.%0 8.71 12.38 .000 .000 .38B5 .647
: ‘ (0.0 = Minimum Stress
' . _ : , _ 1.0 = Maximum Stress)
- MAIZE . YIEID : 3531 kg/hg5 ) [DRY WEIGHT 1] ’ :



- - ENVIRONM. OPT,

*RUN 2 . N182 ,
GECER980 = MAIZE .

MODEL :
EXPERIMENT '+ MASE2002 M7 APPLICATION OF DSSAT IN PREDICTING YIELD OF MA
TREATMENT 2 : N182 o : o
CROP : MAIZE CULTIVAR :@ hybrid corn 4212 - [(000C0ODO0O0COCC0OO
STARTING DATE : JUL 5 1982 ‘ ‘ ‘
PLANTING DATE : JUL 5 1882 PLANTS/m2 : 5.0 ROW SPACING : 50.cm

- WEATHER :" WRDF 1982 : o
SOIL ¢ WR00820001 TEXTURE : SALO -~ SANDY LOAM

~ SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (8) i

IRRIGATION : 98 mm IN 3 APPLICATTIONS
NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATICON; NO N-FIXATION

N-FERTILIZER : 0 kg/ha IN 0 APPLICATIONS

RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A 00
RAIN= A  ,00 CO2 = R330.00 DEW=A .00 WIND=A .00
SIMULATION OPT : WATER :Y . NITROGEN:Y N-FIX:N PESTS :N PHOTO :C. ET :R
MANAGEMENT OPT : PLANTING:R IRRIG tR FERT :R RESIDUE:N HARVEST:R WTH:M

*SUMMARY OF SOIL AND GENETIC INPUT PARAMETERS

SOIL LOWER UPPER SAT EXTR INIT ROOT BULK pH NO3 NH4 ORG

DEPTH LIMIT LIMIT SW sW SW DIST DENS ‘ c
cn cm3/cm3 cm3/cm3 em3/cn3 . g/cm3 ugN/g ugN/g % -
0- 5 .127 .250 .353 .123 .250 1.00 1.48 7.50 4.40 50 09
5- 15 .127 .250 .353 .123 .250 1.00 1.48 7.50 4.40 50 09
15- 30 ,127 .20 .353 .,123 .250 1.00 1.48 7.50 4.40 50 09
30- 45 152 278 371 126 278 50 1.54 7.50 50 50 01
45- 60 .152° .278 ..371 .126 .278 .B0 1.54 7.50 .50 .50 - .01
60- 90 ,144 .,270 .369 .,126 .270 .+ 20 1,59 7.50 4.50 .50 .00
TOT- 90 12.7 23.9 32.8 11.3 23.9 <--cm - kg/ha-~> 43.3 6.9 4458
SOIL ALBEDO : .13 EVAPORATION LIMIT : 9.60 '~ MIN., FACTOR : 1.00
RUNOFE CURVE # :76.00 DRAINAGE RATE : .40 FERT. FACTOR : 1.00
MAIZE CULTIVAR :IB0071-hybrid corn 4212 ECOTYPE :(0000-0000000000CO00000
Pl : 185.00 P2 : .4000 PS5 : 775.00
2 : 836.00 G3 : 12.000 PHINT : 38.900
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*SIMULATED CROP AND SOIL STATUS AT MAIN DEVELOPMENT STAGES

RUN NO. 2 N182
DATE CROP GROWIH BIOMASS LAI LEAF ET RAIN IRRIG SWATER CROP N STRESS
. AGE STAGE kg/ha - NUM, mm nm mm nm kg/ha % H20 N
5 JUL 0 Sowing -0 .00 .0 3 1 0 111 0 .0 .00 .00
5 JUL 0 Start Sim o .00 .0 3 1 0 1l 0O .0 .00 .00
6 JUL 1l Germinate 0 00 .0 6 1 0 100 0 .0 .00 ,00
9 JUL 4 Emergence .20 . .00 2.4 11 1 0 103 14.4 .00 .00
17 JUL 12 End Juveni 110 .23 8.0 16 1 0 98 4 3.8 .08 .00
22 JUL 17 Floral Ini 352 .61 11.0 28 1 33 109 16 4.5 .01..01
16 AUG 42 75% Silkin 3653 2.34 24.2 93 209 o8 127 3% 1.1 .00 .11
24 AUG 50 Beg Gr Fil 4628 2.21 24.2 112 256 98 120 41 .9 .00 .13
26 SEP 83 Maturity 7487 .97 24.2 183 669 98 120 48 .6 .00
8 OCT 95 Harvest 7487 .97 24,2 205 670 98 93 48 .6 .00 .B7
*MAIN GROWTH AND DEVELOPMENT VARIABLES
@ VARIABLE PREDICTED MEASURED
FLOWERING DATE (dap) 42 -99
PHYSIOL. MATURITY (dap) 83 | -99
GRAIN YIELD (kg/ha;dry) 3597 - ~-99
WI. PER GRAIN (g;dry) - .3053 -99
GRAIN NUMHER (GRAIN/m2) 1178 -89
GRAINS/EAR 238, -89
MAXIMUM LAI (m2/m2) 2.46 -99
BIOMASS (kg/ha) AT ANTHESIS - 3653 -99
BIOMASS N (kg N/ha) AT ANTHESIS 39 =99
BICMASS (kg/ha) AT HARVEST MAT. 7487 -99
STALK (kg/ha) AT HARVEST MAT. 3889 -99
" HARVEST INDEX (kg/kg) ‘ - .481 -59
" FINAL LEAF NUMBER 24.16 -69
GRAIN N (kg N/ha) 33 -99
BIOMASS N (kg N/ha) 48 -99
~ STALK N (kg N/ha) 15 -99
SEED N (%) .91 -99
 +*ENVIRONMENTAL AND STRESS FACTORS :
B e ENVIRONMENT—=——————sm=mmm——— STRESS=~==m===w==m=-x
| ~~DEVELOPMENT PHASE-~ | =TIME~ |====~-== WEATHER==== ===~ | |=---WATER--| |-NITROGEN-|
DURA TEMP TEMP SOLAR PHOTOP PHOTO GROWTH PHOTO GROWTH
TION MAX  MIN RAD [day] SYNTH SYNTH
days @C @C MI/m2 hr
‘Emergence-End Juvenile .8 38,00 27.%4 10.18 13.76 000 067 002 006
End Juvenil-Floral Init 5 35.50 27.40 10.10 13.66 .000 .035 .002 .005
Floral Init-End Lf Grow 25 32.90 26.04 9.84 13.36 .000 .000 .102 .255
End Lf Grth-Beg Grn Fil . 8 32.81 24.56 9.49 12.95 .000 .000 .137 ~.342
Grain Filling Phase 31 29.92 22.90 6.71 12.38 .000° ,000 .394 .658
: . (0.0 = Minimum Strass
o 1.0 = Maximum Stress).
MAIZE YIELD : 3597 kg/ha [DRY WEIGHT ]
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_ *RUN 3 : N183

MODEL : GECER980 - MAIZE : -
EXPERIMENT -  : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI

.~ TREATMENT 3 : N183 :
CROP : MAIZE - CULTIVAR : hybrid corn 4212 - [O0OJ00O00DOCO00
STARTING DATE : JUL 5 1982 S - : '
PLANTING DATE : JUL 5 1982 PLANTS/m2 : 6.0 ROW SPACING : 50.cm
WEATHER : WRDF 1982 B ‘ »
SOIL "~ : WRO0820001 = TEXTURE : SALO - SANDY LOAM

" SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43. 3kg/ha NH4: 6.9kg/ha

WATER BALANCE : IRRIGATE ON REPORTED DAIE (S)

- IRRIGATION : 98 mm IN . 3 APPLICATIONS
NITROGEN BAL, ! SOIL~N & N-UPTAKE SIMULATION; NO N- FIXATION
N~FERTILIZER LR 0 kg/ha IN 0 APPLICATIONS
RESIDUE/MANURE : INITIAL : 0 kg/ha ; - 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. : DAYL= A .00 SRAD= A . ,00 TMAX= A
© RAIN= A .00 CO2 = R330.00 DEW = A
SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PEST

S

.00 TMIN=A - .00
.00 WIND= A .00
:N PHOTO :C ET :R

MANAGEMENT OPT : PLANTING:R IRRIG ¢tR FERT :R RESIDUE:N. HARVEST:R WIH:M

*SUMMARY OF SOIL AND GENETIC INPUT PARAMETERS

SOIL LOWER UPPER SAT EXTR INIT ROOT BULK
DEPTH LIMIT LIMIT SW SW SW DIST DENS
cm om3/cm3 ' cm3/cm3 cm3/cm3 g/cm3

. ——— e ot e o T - et P S e e e S S A S ot Bk B P o o e o o o e e oy o o S S o o o o S e o e e e e e o B e e i S

. 1
‘. 5- 15 .127 .250 .353 .123 .250 1.00 1
15~ 30 .127 .250 :.353 ,123 .250 1.00 1

30- 45 .152 .278 .371 .126 .278 .50 1.54
45- 60 .152 .278 .371 .126 .278 .50 1
60~ 90 .144 .270 .369 .126 .270 .20 1

TOT- 90 12.7 23.9 32.8 11.3 23.9 <--cm

SOIL ALBEDO  : .13 EVAPORATION LIMIT : 9.60
RUNOFF CURVE # :76.00 DRAINAGE RATE  : .40
MAIZE ~ CULTIVAR :IB0071l-hybrid corn 4212 ECOTYPE :ll
P1 : 185.00 P2 : .4000 P5 : 775.00

G2 : 836.00 G3 : 12,000 PHINT : 38.900

98

: c

ugN/g ugN/g %

50 4.40 50 09
50 4.40 50 09
50 4.40 .50 08
50 50 .50 01
50 .50 .50 .01
.50. 4.50 .50 .00

kg/ha--> 43.3 6.9 4458

MIN. FACTOR : 1.00

FERT. FACTOR : 1.00 -

LG -UUOCOOC GO0



' *SD'IULATED CROP AND SOIL STAIUS AT MAIN DEVELOPMENT STAGES
RDN NO. 3 N1s3

DATE CROP GROWIH BIOMASS LAI LEAF. ET RAIN IRRIG SWATER CROP N STRESS

AGE STAGE kg/ha NUM, mm mm mm mm kg/ha % H20 N

- 5 JUL 0 Sowing 0 .00 .0 .3 -1 0 111 0 0 .00 .00
5 JUL 0 Start Sim 0 .00 .0 3 1 0 111 0 .0 .00..00

6 JUL 1 Germinate" 0 .00 .0 6 1 0 108 0 .0 .00 .00

- '9-JUL_. 4 Emargence 24 .01 2.4 11 1 0 103 14.4 .60 .00
17 JUL ° 12 End Juveni 129 .27 8,0 ‘16 1 0 .98 53.8.08 .00
22 JUL 17 Floral Ini 402 .70 11.0 29 1 33 109 18 4.5 .01 .01

16 AUG 42 75% Silkin 3764 .2.52 24.2 -93 . 209 98 127 39 1.0 .00 .12

24 AUG 50 Beg Gr Fil 4726 2.38 24.2 113 . 256 98 120 42 .9 .00 .14

26 SEP 83 Maturity 7587 . 1.04 24.2 183 . 669 98 120 48 .6 .00 .42
'8 OCT 95 Harvest 7587 1.04 24.2 205 670 98 . 93 48 .6 .00 .57

g VARIABLE - S , . PREDICTED MEASURED

FLOWERING DATE (dap) . 42 -99
PHYSIOL. MATURITY (dap) E .83 -99
GRAIN YIELD (kg/ha;dry) . 3606 ~-99
WT. PER GRAIN (g;dry) © . .3020 -99 .
GRAIN NUMBER (GRAIN/mZ) . 1194 ' -99
GRAINS/EAR . 199.0 -99
 MAXIMUM LAI (m2/m2) - o 2.65 -99
BIOMASS (kg/ha) AT ANTHESIS . 3764 - -99
'BIOMASS N (kg N/ha) AT ANTHESTS .39 _ -99
BIOMASS (kg/ha) AT HARVEST MAT. 7587 -99
STALK (kg/ha) AT HARVEST MAT. 3981 -99
HARVEST INDEX (kg/kg) . .475 ~99
FINAL LEAF NUMBER 24.16 -99
GRAIN N (kg N/ha) ‘ a3 - -99
BIOMASS N (kg N/ha) ; _ , .48 . - -99
STALK N (kg N/ha) : : 16 ~-99
SEED N (%) .90 ~99

*ENVIRONMENTAL AND STRESS FACTORS

------------------------------------ ENVIRONMENT-~==========—=-—~STRES§===m=====
| --DEVELOPMENT PHASE--|-TIME-|--—-—-- WEATHER---—-—-~- | |---~WATER--| |-NITROGEN-|
DURA TEMP TEMP SOLAR PHOTOP PHOTO GROWTH PHOTO GROWTH

TION MAX MIN  RAD [day] SYNTH - SYNTH

days @C -~ @C MJ/m2 hr »
Emergence-End Juvenile 8 38.00 27.94 10.18 13.76 .000 .064 .002 .006
End Juvenil-Floral Init 5 35.50 27.40 10.10 13.66 .000 .027 .002 .005
Floral Init-End Lf Grow 25 32.90 26.04 9.84 13.36 .000 .000 .112 .281
End Lf Grth-Beg Grn Fil 8 32.81 24.56 9.49 12.95 .000 .000 .146 .360

Grain Fllllng Phase 31 29.92 22.90 8.71 12.38 .000 .000 .396 .661
: ' : (0.0 = Minimum Stress o

: : -1.0 = Maximum Stress)
MAIZE YIELD : 3606 kg/ha [DRY WEIGHT ] - ) '
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*SIMULATED CROP AND SOIL STATUS AT MAIN. DEVELOFPMENT STAGES

RUN NO. 4 N251
DATE CROP GROWTH - BIOMASS 'LAL LEAF ET RAIN IRRIG SWATER CROP N STRESS
AGE STAGE kg/ha NUM. mm mm min mm kg/ha % H20 N
. 5 JuL 0 Sowing . 0 .00 .0 3 1 0 111 0 .0 .00 .00
5 JUL 0 Start Sim 0 .00 .0 3 1 0 111 0 .0 .00 .00
6§ JUL 1 Gorminate 6 .00 .0 6  1- Q 108 0o .0 ,00 .00
S JUL 4 Emergence - 16 .00 2.4 11 - 1 ¢ 103 14.4 .00 .00
17 JUL 12 End Juveni 89 .19 8.0 16 1 0 %8 3 3.8 .09 .00
22 JUL 17 Floral Ini 295 .50 11.0 28 1 33 109 13 4.5°.02 .01
16 AUG - 42 75% Silkin 3633 2,15 24.2 93 209 98 127 81 2.2 ,00 .06
24 AUGC 50 Bey Gr Fil 4707 2.03 24.2 112 - 256 98 120 81 1.7 .00 .02
26 SEP 83 Maturity 8876 .89 24.2 183 669 98 119 95 1.1 ,00 .11
8 OCT 95 Harvest 8876 .89 24.2 205 €70 98 93 95 1.1 .00 .37
*MAIN GROWTH AND DEVELOPMENT VARIABLES
'@ VARIABLE . .. PREDICTED MEASURED
FLOWERING DATE (dap) ' 42 -99
'PHYSIOL. MATURITY (dap) o 83 -99
GRAIN YIELD (kg/ha;dry) S 4952 .. -99
WI. PER GRAIN (g;dry) ' .3161 -99
GRAIN NUMBER (GRAIN/m2) ' 1567 -99
GRAINS/EAR - o . 391.6 . =99
MAXIMUM LAI (m2/m2) - 2.26 -99
BIOMASS (kg/ha) AT ANTHESIS 3633 -99
'BIOMASS N (kg N/ha) AT ANTHESIS 81 . -99
BIOMASS (kg/ha) AT HARVEST MAT, B876 - -99
STALK (kg/ha) AT HARVEST MAT. 3924 - -99
HARVEST INDEX (kg/kg) .558 -99
FINAL LEAF NUMBER . 24.16 -99
GRAIN N (kg N/ha) 7 78 -99
BIOMASS N (kg N/ha) ' 95 ~99
STALK N (kg N/ha) ' 17 =99
SEED N (%) , 1.57 ' -99
*ENVIRONMENTAL AND STRESS FACTORS
———————————————————————————————————— ENVIRONMENT -~=—===~=====c=uceSTRESS~~=~m~=m~==
l-~DEVELOPMENT PHASE~- | -TIME~ | ~—=~=~~ WEATHER-=-—-=—~ | |---WATER--| |-NITROGEN-|
DURA TEMP TEMP SOLAR PHOTOP PHOTO GROWTH PHOTO GROWTH
TION MAX MIN .RAD [day] SYNTH ) SYNTH

days @C #C MJ/m2 hr
Emergenca-End Juvenile 8 38.00 27.94 10.18 13.76 .000 .071  .002  .Q06
End Juvenil-Floral Init 5 35,50 27.40 10.10 13.66 .000 .044 .002 .005
Floral Init-End Lf Grow 25 32.90 26.04 9.84 13.36 .000 .000 .060 .151
End Lf Grth-Beg Grn Fil 8 32.81 24.56 9.49 12.95 .000 .000 .022 .054

Grain Filling Phase . 31 29,92 22,90 8,71 12.38 ,000 .000 .,086 ,182
i ‘ (0.0 = Minimum Stress

. ‘ : _ 1.0 = Maximum Stress)
MATZE YIELD : 4952 kg/ha [DRY WEIGHT ] :
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*RUN 5 :  N2§2

MODEL : GECER980 - MAIZE
EXPERIMENT  : MASE2002 MZ  APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 5 : N282 .
CROP i MAIZE CULTIVAR : hybrdd corn 4212 ~ (1001 ILLLILLIRLIY
STARTING DATE : JUL 5 1982

PLANTING DATE : JUL 5 1982  PLANTS/m2 : 5.0 ROW.SPACING : 50.cm
WEATHER : WRDF 1982 :

SOIL : WR00820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER RALANCE IRRIGATE ON REPORTED DATE (S)

.

IRRIGATION H 98 mm IN - 3 APPLICATIONS

NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N=FERTILILZER H 50 kg/ha IN 1 AFPPLICATIONS

RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 CO02 = R330.00 DEW = A .00 WIND= A .00.
WATER :¥Y NITROGEN:Y N-FIX:N PESTS N PHOTO :C ET :R

PLANTING:R IRRIG tR  FERT :R RESIDUE:N HARVEST:R WTH:M

SIMULATION OPT
MANAGEMENT OPT

*SUMMARY OF SOIL AND GENETIC INPUT PARAMETERS

SOIL LOWER UPPER SAT EXTR INIT ROOT BULK pH NO3 NH4 ORG
DEPTH LIMIT LIMIT sw SW SW DIST DENS c
cn  cm3/em3 cn3/cn3 cm3/cn3 g/cm3 ugN/g ugN/g %
0« 5 127 250 .353 .123 .250 1.00 1.48 7.50 4,40 .50 .09
5- 15 .127 .250 .353 .123 .250 1.00 1.48 7.50 4.40 50 09
15- 30 .127 .250 ..353 .123 .250 - 1.00 1.48 7.50 4.40 .50 .09
30- 45 .152 .278 .371 .126 .278 .50 1.54° 17.50 .50 .50 .01
45- 60 .152 .278 .371 .126 .278 .50 1.54 7.50 .50 .50 .01
60~ 90 .144 .270 .369 .126 .270 .20 1.59 7.50 4,50 .50 .00
TOT- 90 12.7 23.9 32.8 11.3 23.9 <--cm ~ kg/ha--> 43.3 6.9 4458
SOIL ALBEDO : .13 EVAPORATION LIMIT : 9.60 MIN. FACTOR : 1.00
"RUNOFF CURVE # :76.00 DRAINAGE RATE : .40 FERT. FACTOR : 1.00
MAIZE CULTIVAR :IB0071-hybrid corn 4212  ECOTYPE :[J0C0-0000GONO0ONO0CNT
Pl : 185.00 P2 : .4000 P5 : 775.00 ’ ‘

G2 : 836.00 @3 : 12.000 PHINT : 38.900
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'*SIMULATED CROP AND SOIL STATUS AT MAIN ﬁEVELOPMENT STAGES

. RUNNO. 5 N282
" DATE CROP GROWTH = BIOMASS IAI LEAF ET' RAIN TRRIG SWATER CROP N STRESS
: " AGE STAGE kg/ha NUM. ‘mm - mm mm = mm - kg/ha $ H20 N
5 JUL OSowing . 0. .00 0 3 1 0 111 0 .0 .00 .00
5 JUL 0 Start Sim 0 .00 0 '3 1 o 111 0 .0 .00 .00
6 JUL 1 Germinate ©~ 0 .00 .0 6 1 0 108 0 .0 .00 .00
9 JUL - 4 Emergence 20 .00 2.4 11 1 0 103 14.4 .00 .00
17 JuL 12 End Juveni 110 .23 8.0 16 1 0 98 4 3.8 .08 .00
22 JUL ~ 17 Floral Ini 352 .61 11.0 28 1 33 109 16 4.5 .01 .01
16 AUG 42 75% Silkin 3813 2.37 24.2 93 209 98 127 82 2.2 .00 .07
24 AUG 50 Beg Gr Fil 4889 2.24 24.2 112 - 256 98 120 82 1.7 .00 .02
26 SEP B3 Maturity 9116 . .98 24.2 183 669 98 119 96 1.1 .00 .13
8 OCT 95 Harvest 9116 .98 24.2 205 670 98 .93 96 1.1 .00 .39
*MAIN GROWIH AND DEVELOPMENT VARIABLES
Q- VARIABLE ~ PREDICTED MEASURED
FLOWERING DATE (dap) : 42 -99
PHYSIOL. MATURITY (dap) 83 =99
GRAIN YIELD (kg/ha;dry) _ 5028 . - -99
WT. PER GRAIN (g:dry) .3062 . -98 N
GRAIN NUMBER (GRAIN/m2) 1642 -99
GRAINS/EAR - 328.4 -99
MAXIMUM LAI (m2/m2) 2.49 =99
BIOMASS (kg/ha) AT ANTHESIS - 3813 -99
BIOMASS N (kg N/ha) AT ANTHESIS 82 -99
BIOMASS (kg/ha) AT HARVEST MAT. 9116 -99
STALK (kg/ha) AT HARVEST MAT, 4088 -99
HARVEST. INDEX (kg/kg) .552 -99
FINAL LEAF NUMBER o 24.16 -99
GRAIN N (kg N/ha) C © 78 , -99
BIOMASS N (kg N/ha) ' ' 96 E -99
STALK N (kg N/ha) 18 _ ~-99
SEED N (%) . _ 1.56 -99
*ENVIRONMENTAL AND STRESS FACTORS
e T ENVIRONMENT -~~~ =~ === mmmmme STRESS~~—~—==m———
| ~-DEVELOPMENT PHASE~-|-TIME~|--~--~-WEATHER~~-~~--—- | |--~WATER--| |-NITROGEN-|
DURA TEMP TEMP SOLAR PHOTOP PHOTO GROWTH PHOTO GROWTH
TION MAX  MIN RAD [day] SYNTH SYNTH

days C =~ @C MJI/m2 hr
Emergence-End~Juvenile B 38.00 27.94 10.18 13.76  .000 .067 .002 .006
End Juvenil-Floral Init 5 35.50 27.40 10.10 13.66 .000 .035 .002 .005
Floral Init-End ILf Grow 25 32.90 26.04 9.84 13.36 .000 .000 .070 .176
End Lf Grth-Beg Grmn Fil B 32.81 24.56 9.49 12.95 .000 .000 .022 .054
Grain Filling Phase 31 29.92 22.90 8.71 12.38 .000 .000 .099 .205
' ' ‘ - ‘ ' (0.0 = Minimum Strass
' ’ 1.0 = Maximum Stress)
MAIZE YIELD : 5028 kg/ha [DRY WEIGHT ]
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*RUN 6 ¢ N28s3

MODEL ¢ GECER980 - MAIZE

EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 6 + N283

CROP : MAIZE CULTIVAR : hybrid corn 4212 - (C{I00CC0I0O000N00
STARTING DATE : JUL 5 1982

PLANTING DATE : JUL 5 1982 PLANTS/m2 : 6.0 ROW SPACING : 50.cm
WEATHER ¢ WRDF 1982

SOIL : WR00820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90em EXTR, H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRICATE ON REPORTED DATE (S)

IRRIGATION : 98 mm IN 3 APPLICATIONS

NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER : 50 kg/ha IN 1 APPLICATIONS

RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. : DAYL= A .00 SRAD=A .00 TMAX~A .00 TMIN=A .00
RAIN= A .00 €Q2 = R330.00 DEW = A .00 WIND= A .00
WATER :Y NITROGEN:Y N-FIX:N FESTIS :N PHOTO :C ET :R
PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M

SIMULATION OPT
MANAGEMENT OPT

*SUMMARY OF SOIL AND GENETIC INPUT PARAMETERS

SOIL LOWER UPPER SAT EXTIR INIT ROOT BULK pPH NO3 NH4 ORG
DEPTH LIMIT LIMIT SwW SwW SW DIST DENS C
ca cm3/cm3 cm3/cn3 cm3/cm3 g/cm3 ugN/g ugN/g %
0- 5 .127 .250 .353 .123 .250 1.00 1.48 7.50 4.40 .50 .09
5- 15 .127 .250 .353 .123 .250 1.00 1.48 7.50 4.40 .50 .09
15- 30 .127 .250 .,353 .123 .250 1.00 1.48 7.50 4.40 .50 .09
30- 45 .152 .278 .371 .,126 .278 .50 1.54 7.50 .50 .50 .01
45- 60 .152 .278 .371 .126 .278 .50 1.54 7.50 .50 .50 .01
60- 90 .144 .270 .369 .,126 .,270 .20 1.59 7.50 4.50 50 00
TOT- 90 12.7 23.9 32.8 11.3 23.9 <-~-em =~ kg/ha--> 43.3 6.9 4458
SOIL ALBEDO : .13 EVAPORATION LIMIT : 9.60 MIN, FACTOR : 1.00
RUNOFF CURVE # :76.00 DRAINAGE RATE : .40 FERT. FACTOR : 1.00
MAIZE CULTIVAR :IB0071-hybrid corn 4212 ECOTYPE :D0I00-00CC000000000004
Pl : 185.00 P2 :  .4000 PS5 : 775.00
G2 : 836.00 G3 : 12,000 PHINT : 38.900
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- *SIMULATED CROP AND SOIL STATUS AT MAIN DEVELGPMENT STAGES
RUN NO. 6 N2sS3

DATE CROP GROWIH BIOMASS IAI LEAF ET RhIN IRRIG SWATER CROP N STRESS

AGE STAGE kg/ha "NUM., mm mm mm mm kg/ha $ H20 N
© 5 JUL:- O Sowing 0 .00 .0 3 1 0 111 0 .0 .00 .00
5 JUL 0 Start Sim 0 .00 .0 3 1 0 111 0 .0 .00 .00
6 JUL 1 Germinate 0 .00 .0 6 -1 0 108 0 .0 .00 .00
9 JUL - 4 Emergence 24 .01 2.4 11 1 0 103 1 4.4 .00 .00
17 JUL 12 End Juveni 129 .27 8.0 16 1 ] 98 5 3.8 .08 .00
22 JUL 17 Floral Ini 402 .70 11.0 29 1 33- 109 18 4.5 .01 .01
16 AUG 42 75% S8ilkin 3936 2.55 24,2 93 209 98 127 83 2.1 .00 .08
24 AUG 50 Beg Gr Fil 5011 2.41 24.2 113 256 - 98 120 83 1.7 .00 .02
26 SEP 83 Maturity 9267 1.05 24.2 183 669 98 119 96 1.0 .00 .14
8 OCT 95 Harvest 9267 1.05 24.2 205 670 98 93 96 1.0 .00 .41
" *MAIN CROWTH AND DEVELOPMENT VARIABLES
@ VARIABLE : PREDICTED MEASURED
FLOWERING DATE (dap) - 42 -99
PHYSIOL. MATURITY (dap) o 83 , -99
GRAIN YIELD (kg/ha;dry) - 5070 -99
WI. PER GRAIN (g;dry) .2968 © -0
GRAIN NUMBER (GRAIN/mz) : 1708 -99
GRAINS/EAR - ‘ . 2B4.7 - -99
MAXIMUM LAI (m2/m2) . 2.68 ‘ -99
BIOMASS (kg/ha) AT ANTHESIS 3936 -99
BIOMASS N (kg N/ha) AT ANTHESIS 83 . -99
BIOMASS (kg/ha) AT HARVEST MAT. 5267 ' -99
STALK (kg/ha) AT HARVEST MAT, 4197 -99
HARVEST INDEX (kg/kg) - .. .547 -99
FINAL LEAF NUMBER , 2416 -99
GRAIN N (kg N/ha) ‘ S 78 - -99
BIOMASS N- (kg N/ha) S 96 o -99
. STALK N (kg N/ha) .~ .~ 18 . . - -99
'f-SEED N (%) T S O 54[ . =99
'j*ENVIRONMENTAL AND. STRESS FACTORS: : A
if----------~-——~--~--—-—---—-——--—~—-muvxaoumanr-—--—---~~-~~---~swnzssﬂ—~~-~---~,'
I--DEVELOPMENT PHASE--I ~TIME= | =~w=s==HEATHER-~===~=- | | ===WATER-| - { -NITROGEN~| "
'DURA TEMP TEMP SOLAR PHOTOP PHOTO ‘GROWTH PHOTO GROWTH
TION MAX. MIN.  RAD [day] SYNTH ~  SYNTH

days - @C #C  MI/m2 hr.
Emergence-End Juvenile 8 38.00 27.94 10.18 13.76 .000 .064 .002 .006
‘End Juvenil-Floral Init 5 35.50 27.40 10.10 13.66 .000 .027 .002 .005
Floral Init-End Lf Grow 25 32.90 26.04 9.84. 13.36 .000 .000 .079 -.198
End Lf Grth-Beg Grn Fil B 32.81 24.56 9.49 12.95 .000. .000 .022 .054
Crain Filling Phase 31 29.%92 22.90 8.71 12.38 .000 .000 .109 .221
‘ (0.0 = Minimum Stress
. ‘ _ : 1.0 = Maximum Stress)
MAIZE YIELD : 5070 kg/ha [DRY WEIGHT ] .
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*RUN 7 : N3s1

MODEL : GECER960 - MAIZE : :

EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAT

TREATMENT 7 : N3S1 4 :

CROP : MAIZE CULTIVAR : hybrid corn 4212 - (0000000O0CCO00.

STARTING DATE : JUL 5 1982 ' : ) .
" PLANTING DATE . : JUL 5 1982 PLANTS/m2 : 4.0 ROW SPACING : 50.cm

WEATHER : WRDF 1982 .

SOIL : WR00820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: .6.9k§/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S) ' :

IRRIGATION : 98 mm IN 3 APPLICATIONS ,
NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
N-FERTILIZER @ 100 kg/ha IN 1 APPLICATIONS .
" RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. : DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00

' . RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00
SIMULATION OPT : WATER ‘Y NITROGEN:Y N-FIX!N PESTS N PHOTO :C ET :R
MANAGEMENT OPT ; PLANTING:R IRRIG iR FERI iR RESIDUE:N HARVEST:R WIH:M

*SUMMARY OF SOIL AND GENETIC INPUT PARAMETERS

SOIL LOWER UPPER SAT EXTR INIT = ROOT BULK pH NO3 NH4 ORG

DEPTH LIMIT LIMIT SW SW SW DIST . DENS c
cm cm3/cm3 cn3/cm3 . am3/cm3 - g/cm3 ugN/g ugN/g - )
0- 5 .127 .250 .353 .123 .250 1.00 . 1.48 7.50 4.40 .50 .09
5- 15 .127 . .250  .353 .123 .250 1.00 1.48 7.50 4.40 .50 .09
- 15- 30 .127 ".250 ~.353 ,123 .250 1.00 1.48 7.50 4.40 .50 .09
" 30- 45 .152 . .278 - .371 .126 .278 .50 1.54 7.50 .50 .50 .01
.45- 60 .152 .278 .371 .126 .278 .50 1.54 . 7.50 .50 _ - .50 .01
60- 90 .144 .270 .369 .126 .270 .20 1.59 7.50 4.50 .50 .00
TOT- 90 12.7 23.9 32,8 11.3 23,9 <--cm - kg/ha--> 43.3 6.9 4458
SOIL ALBEDO : .13 EVAPORATION LIMIT : 95.60 ' MIN. FACTOR : 1.00
RUNOEFF CURVE # :76.00 DRAINAGE RATE i .40 FERT. FACTOR : 1.00
MATZE CULTIVAR :IB0071-hybrid corn 4212  ECOTYPE :[0(D00-[1000000000000000
Pl : 185,00 P2 :  ,4000 P5 : 775.00 ¢
G2 : 836.00 G3 : 12.000 PHINT : 38.900
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= *SIMULATED'CROP AND SOIL STATUS AT MAIN DEVELOPMENT STAGES
RUN NO. 7 N361

DATE CROP GROWIH = BIOMASS LAI LEAF EI RAIN IRRIG SWATER CROP N STRESS

- AGE S8TAGE ~ kg/ha  NUM., mm mm mm. mnm kg/ha % H20 N
5 JUL 0 Sowing 0 .00 .0 3 1 0 111 0 .0 .00 .00
5 JUL 0 Start Sim 0 000 .0 - 3 1 0 111 0 .0 .00°.00
6 JUL 1 Germinate 0 .00 .0 6 1 0 108 0 .0 .00 .00
9 JUL - 4 Emergence 16 .00 2.4 11 1 0. 103 14.4 .00 .00
17 JuL 12 End Juveni 89 .19 8.0 16 1 0 98 3 3.8 .09 .00
. 22 JUL 17 Floral Ini 2985 .50 11.0 28 1 33 109 13 4.5 .02 .01
16 AUG 42 75% Silkin 3643 2.15 24.2 93 209 a8 127 82 2.2 .00 .06
24 AUG 50 Beg Gr Fil 4716 2.03 24.2 112 256 98 120 82 1.7 .00 .02
26 SEP - 83 Maturity 9188 .89 24.2 183 669 88 119 117 1.3 .00 .00
8 OCT 95 Hazvest 9188 .89 24.2 205 670 98 93 117 1.3 .00 .00
. *MAIN GROWTH AND DEVELOFMENT VARIABLES
] VARIABLE , ‘ PREDICTED MEASURED
FLOWERING DATE (dap) - S 42 - =99
PHYSIOL. MATURITY (dap) . . 83 -99
.GRAIN YIELD (kg/ha;dry) 5255 . -99
WI. PER GRAIN (g;dry) ~ ,3354 , -99
GRAIN NUMBER (GRAIN/m2) -~ 1567 - =99
GRAINS/EAR . 391.7 -99
MAXIMUM LAT (m2/m2) - 2.26 -99
BIOMASS (kg/ha) AT ANTHESIS ) 3643 ' -99
" BIOMASS N (kg N/ha)} AT ANTHESIS 82 -99
BIOMASS (kg/ha) AT HARVEST MAT. 9188 -99
STALK (kg/ha) AT HARVEST MAT. . 3933 o ~-99
HARVEST INDEX (kg/kg) . - .. .B72 - -99
FINAL LEAF NUMBER 24.16 . =99
GRAIN N (kg N/ha) ' 92 ~99
BIOMASS N (kg N/ha) T117 ‘ -99
STALK N (kg N/ha) 25 - -99
SEED N (%) 1,74 -99
*ENVIRONMENTAL AND STRESS FACTORS - ‘ - ’
B T e ——————————— ——————— ENVIRONMENT ===m=~===—a=——m~-— STRESS=rm====~===
| ~~DEVELOPMENT PHASE--|-TIME~|======~ WEATHER-—--——- ~-| |---WATER--| |-NITROGEN- |
. 'DURA TEMP TEMP SOLAR PHOTOP PHOTO GROWTH PHOTO GROWTH
TION ‘MAX  MIN RAD [day] SYNTH SYNTH

days ~ oC C MJ/m2 hr
~Emergence-End Juvenile 8 38.00 27.94 10.18  13.76 .000 .071 .002 .006
. End Juvenil-Floral Init 5 35.50 27.40 10.10 13.66 .000 .044 .002 .005
Floral Init-End Lf Grow 25 32.90 26.04 9.84 13.36 .000 .000 .057 .144
End Lf Grth-Beg Grn Fil 8 32.81 24.56 9.49 12.95 .000 .000 .022 .054
Grain Filling Phase 31 29.92 22.90 8.71° 12.38 .000 .000 .000 .00O
(0.0 = Minimum Stress
- B : . . 1.0 = Maximum Stress)
MAIZE - YIELD ; 5255 kg/ha [DRY WEIGHT ]

107



*RUN 8 : .N382
MODEL '+ GECER980 - MAIZE
EXPERIMENT + MASE2002 M7 APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 8 : N382 :
CROP : MATZE CULTIVAR : hybrid corn 4212 - ummmmnﬁrrrrrﬂmum
. STARTING DATE : JUL 5 1982 o
"PLANTING DATE : JUL 5 1962 PLANTS/m2 : 5.0 ROW SPACING : 50.cm
WEATHER : WRDF 1982 : ' '
SOIL - : WR00820001 TEXTURE : SALO - SANDY LOAM

~ SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112. 5mm  NO3: 43.3kg/ha NH4:  6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (§) : , :

IRRIGATION : 98 mm IN 3 APPLICATIONS
NITROGEN BAL, : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER : 100 kg/ha IN 1 APPLICATIONS :
RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

DAYL= A .00 SRAD=A .00 TMAX= A .00 TMIN= A .00
: . RAIN= A .00 €02 = R330.00 DEW =A .00 WIND= A .00
SIMULATION OPT : WATER {Y NITROGEN:Y N-FIX:N PESIS :N  PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG. :R FERT :R RESIDUE:N HARVEST:R WTH:M

~ ENVIRONM. OPT.

#*SUMMARY OF SOIL AND GENETIC INPUT PARAMETERS

SOIL LOWER UPPER SAT EXTR INIT ROOT BULK pH NO3  NH4 CORG
DEPTH LIMIT LIMIT SW SW  SW DIST DENS , . ¢
cn  omn3/cn3 cn3/cm3  com3/cm3 g/cm3 ugN/g ugN/g %
0- 5 127 250 353 123 250 1.00 1.48 7.50 4.40 b0 09
5- 15 127 .250 ,353 123 250 1.00 1.48 7.50 4.40 50 09
15- 30 ,127 .250  ,353 .123 .250 1.00 1.48 7.50 4.4¢0 .50 .09
30- 45 .152 .278 .371 .126 .278 .50 1.54 7.50 .50 50 01
45- 60 152 278 .371 .126 278 .50 1.54 7.50 .50 50 .01
60- 90 .144 .270 .369 126 270 .20 1.59 7.50 4.50 50 00
TOT- 90 12.7 23.9 32.8 11.3 23.9 <--cm - kg/ha--> 43.3 6.9 4458
S0IL ALBEDO : .13 EVAPORATION LIMIT : 9.60 MIN. FACTOR @ 1.00
RUNOFF CURVE # :76.00 DRAINAGE RATE .40 . FERT. FACTOR : 1.00
MARIZE CULTIVAR :IB0071-hybrid corn 4212 ECOTYPE DDDDDD DDDDJDDDUDDDDUDD
- Pl : 185,00 P2 : .4000 PS5 ¢ 775.00

G2 : 836.00 @3 : 12.000 PHINT : 38.900
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_ *SIMULATED CROP AND SOIL STATUS AT MAIN DEVELOPMENT STAGES

- RUNNO. . 8 - N382

. DATE CROP GROWTH  BIOMASS IAI LEAF ET RAIN IRRIG SWATER CROP N STRESS
) "AGE STAGE = kg/ha NUM. mm mm ° mnm mm kg/ha %  H20 N-
5 JUL 0. Sowing 0 .00 .0 3 1 0 1it 0 .0 .00 .00
5 JUL 0 Start Sim 0 .00 .0 3 1 0 111 0 .0 .00 .00
6 JUL 1 Germinate 0 .00 .0 6 1 0 108 0 .0 .00 .00
9 JUL - 4 Emergence 20 .00 2.4 11 1 0 103 14.4 .00 .00
17 JUL 12 End Juveni 110 .23 8.0 16 1 0 98 4 3.8 .08 .00
22 JUL - 17 Floral Imi -~ 352 .61 11.0 28 1 33 109 16 4.5 .01 .01
16 AUG 42 75% Silkin 3825 2.37 24.2 93 209 98 127 86 2.2 .00 .07
24 AUG 50 Beg Gr Fil 4902 2.24 24.2 112 256 98 120 86 1.8 .00 .02
26 SEP B3 Maturity - 9513 .98 24.2 183 - 669 98 119 120 1.3 .00 .00
~ 8 OCT 95 Harvest - 9513 .98 24.2 205 670 98 93 .120 1.3 ,00 .02
*MAIN GROWITH AND DEVELOPMENT VARIABLES
@ VARIABLE PREDICTED = MEASURED
FLOWERING DATE (dap) o 42 -99
" PHYSIOL. MATURITY (dap) 83 -99
GRAIN YIELD (kg/ha;dry) 5414 - -99
WT. PER GRAIN (g;dry) - .3297 - -99
GRAIN NUMBER (GRAIN/m2) - 1642 -99
GRAINS/EAR " 328.4 -99
MAXIMUM LAI (m2/m2) - 2.50 . -99
BIOMASS (kg/ha) AT ANTHESIS T 3825 -99
BIOMASS N (kg N/ha) AT ANTHESIS 86 -99
BIOMASS (kg/ha) AT HARVEST MAT. 9513 -99
STALK (kg/ha) AT HARVEST MAT. 4099 ‘ -99
HARVEST INDEX (kg/kg) .569 . -99
FINAL LEAF NUMBER 24.16 ; -99
GRAIN N (kg N/ha) 94 ' -99
BIOMASS N (kg N/ha) . 120 -99
STALK N (kg N/ha) _ 26 -99
SEED N (%) ' 1.74 . -99 ,
"*ENVIRONMENTAL AND STRESS FACTORS
e e ENVERONMENT - — == == m— - - STRE§S—-~~-————-
| ~-DEVELOPMENT PHASE--— | "TIME~ | ==m—mm—=- WEATHER—~~————~— ] |—-=--WATER--| |-NITROGEN- |
DURA TEMP TEMP SOLAR PHOTOP PHOTO GROWTH PHOTO GROWTH
TION MAX . MIN RAD [day] SYNTH © SYNTH

days 2C gC MJ/m2 hr
Emergence—End Juvenile 8 38.00 2'7 54 10.18 13.76 .000 .067 .002 .006
End Juvenil-Floral Init S 35.50 27.40 10.10 13.66 .000 .035 .002 .005
Floral Init-End Lf Grow 25 32.80 26.04 9.84 13.36 .000 .000 .067 .168
End Lf Grth-Beg Grn Fil 8 32.81 24.56 9.49 12.95 .000 .000 .022 .054
Grain Filling Phase 31 29.92 22.90 8.71 12.38. .000 .000 .001 .002
- : (0.0 = Minimum Stress
: , . 1.0 = Maximum Stress)
MAIZE YIELD : 5414 kg/ha [DRY WEIGHT ]



*RUN 9 :
MODEL :
EXPERIMENT
TREATMENT 9

CROP :
STARTING DATE
PLANTING DATE
WEATHER

SOIL

SOIL INITIAL C :
WATER BALANCE
IRRIGATION
NITROGEN BAL.
N-FERTILIZER
RESIDUE/MANURE :
ENVIRONM. OPT.

SIMULATION OPT :
MANAGEMENT OPT :

N383

GECER980 - MAIZE
APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI

: MASE2002 M2

N383

MAIZE

: JUL 5 1982
: JUL 5 1982
: WRDF 1982
: WR00820001
DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4:
: IRRIGATE ON REPORTED DATE (S)
98 mm IN
: SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

CULTIVAR

PLANTS/m2 : 6.

TEXTURE

: hybrid corn 4212 - [ LLECCOLOIOUCN]

0 ROW SPACING : 50.cm
: SALO - SANDY LOAM
6.9kg/ha

3 APPLICATIONS

100 kg/ha IN

INITIAL :

0 kg/ha
: DAYL= A .00 SRAD= A
RAIN= A . .00 CO2 = R330.00 DEW = A
WATER :Y¥ NITROGEN:Y N-FIX:N PESTS
PLANTING:R 1IRRIG

1 APPLICATIONS

r

0 kg/ha IN 0 APPLICATIONS
.00 TMAX= A .00 TMIN= A .00
.00 WIND= A .00

iN PHOTO :C ET R

‘R FERT

*SUMMARY OF SOIL AND GENETIC INPUT PARAMF.TERS

:R RESIDUE:N HARVEST:R WTH:M

4458
¢ 1,00
1.00

SOIL LOWER UPPER SAT EXTR INIT ROOT BULK pPH NO3 NH4
DEPTH LIMIT LIMIT SW SW SW DIST DENS
cm cm3/cm3 cm3/cm3 cm3/cm3 g/cm3 ugN/g ugN/g
0- 5 .127 .250 .353 .123 .250 1.00 1.48 7.50 4.40 .50
5- 15 .127 250 .363 .123 .250 1.00 1.48 7.50 4.40 .50
15- 30 .127 250 .353 123 250 1.00 1.48 7.50 4.40 .50
30~ 45 .152 278 371 .126 .278 .50 1.54 7.50 .50 .50
45~ 60 .152 278 371 .126 .278 .50 1.54 7.50 .50 .50
60~ 90 .144 270 369 126 .270 .20 1.59 7.50 4.50 .50
T0T~ 90 12.7 23.9 32.8 11.3 23,9 <--om ~ kg/ha--> 43.3 6.9
SOIL ALBEDO .13 EVAPORATION LIMIT : 8.60 MIN. FACTOR
RUNOFF CURVE # :76.00 DRAINAGE RATE .40 FERT. FACTOR :
MAIZE CULTIVAR :IB0071-hybrid corn 4212 ECOTYPE iUl d 0=l NbInnanyuntnny
Pl : 185.00 P2 ¢ .4000 PS5 : 775.00
G2 : 836.00 G3 ¢ 12,000 PHINT : 38.900
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;;“'*SIMULATED CROP AND SOIL STATUS AT MAIN DEVELOPMENT STAGES

RUN NO. 9 N3s3
'DATE CROP GROWTH BIOMASS LAI LEAF ET RAIN IRRIG SWATER CROP N STRESS
" AGE STAGE kg/ha . NUM. mm mm mm: mm kg/ha % H20 N
5§ JUL - 0 Sowing - 0 .00 0 3 1 0 111 0 .0 .00 .00
5 JUL 0 Start Sim 0 -.00 .0 3 1 0 . 111 0 .0 .00 .00
6 JUL 1l Germinate @ 0 .00 .0 6 1 0 108 0 .0 .00 .00
9 JUL . 4 Emergence 24 .01 2.4 11 1 0 103 1 4.4 .00 .00
17 JUL 12 End Juveni . 129 .27 8.0 16 1 0 98 5 3.8 .08 .00
22 JUL 17 Floral Ini 402 .70 11.0 29 1 33 109 18 4.5 .01 .01
16 AUG . 42 75% Silkin 3952 2.55 24.2 93 209 98 127 89 2.2 .00 .08
24 AUG 50 Beg Gr Fil 5027 2.41 24.2 113 256 98 120 89 1.8 .00 .02
26 SEP 83 Maturity -~ 9736 1.05 24.2 1B3 669 98 119 122 1.3 .00 .01
2 205 670 98 93 122 1.3 .00 .04

'8 OCT 95 Harvest 9736 1.05 24.

 *MAIN GROWTH AND DEVELOPMENT VARIABLES

@ VARIABLE : 'PREDICTED MEASURED

FLOWERING DATE (dap) o 42 -99
PHYSIOL., MATURITY (dap) 83 . . -99
GRAIN YIELD (kg/ha;dry) 5525 ~99
WT. PER GRAIN (g;dry) . .3234 -99
GRAIN NUMBER (GRAIN/m2) . 1708 -99
GRAINS/EAR - 284.7 -99
MAXTIMUM LAI (m2/m2) - 2.68 -99
BIOMASS (kg/ha) AT ANTHESILS '~ 3952 -99
BIOMASS N (kg N/ha) AT ANTHESIS 89 ' -99
BIOMASS (kg/ha) AT HARVEST MAT, 9736 . -99
STALK (kg/ha) AT HARVEST MAT. 4211 . -99
HARVEST INDEX (kg/kg) . .567 g -99.
FINAL LEAF NUMBER - 24.16 : -99
GRAIN N (kg N/ha) ‘ 96 -99
BIOMASS N (kg N/ha) _ 122 - -99
STALK N (kg N/ha) : . 26 - . =99

SEED N (%) 1.74 ~ -99

*ENVIRONMENTAL AND STRESS FACTORS

——————————————————————————————————— ~ENVIRONMENT === ===m===m=m== === STRES G~ e =
| ~~DEVELOPMENT PHASE-~-|~TIME=|====m==~ WEATHER-~~~=~~=| |~~~WATER--| |-NITROGEN- |
' DURA TEMP TEMP SOLAR PHOTOP PHOTO GROWTH PHOTO GROWTH

TION MAX MIN RAD ([day] SYNTH SYNTH

days ®C #C MJ/m2 hr .
Emergence-End Juvenile 8 38.00 27.94 10.18 13.76 .000 .064 .002 .006
End Juvenil-Floral Init 5 35.50 27.40 10.10 13.§6 .000 .027 .002 .005
Floral Init-End Lf Grow 25 32.90 26.04 9.84 13.36 .000 .000 .075 .188
End Lf Grth-Beg Gxn Fil 8 32.81 24.56 9.49 12.95 .000 .000 .022 .054
Grain Filling Phase ' 31 29.92 22.90 8.71 12.38 .000 .000 .002 . 005

W T T o : : ‘ . (0.0 = Minimum Stress

1.0 = Maximum Stress)

MAIZE  YIELD : 5525 kg/ha  [DRY WEIGHT ]
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#GROWTH ASPECTS OUTPUT FILE

'RUN 1 . ¢ NLBL

MODEL : GECER980 - MAIZE : : :

" EXPERIMENT : MASE2002 MZ  APPLICATION OF DSSAT IN PREDICTING YIELD OF MAL
TREATMENT 1 . : NI18S1 ‘ K . .
CROP - { MAIZE . CULTIVAR : hybrid corn 4212 - (0OOUDOO00000000
STARTING DATE : JUL 51982 ‘ \ : . .
PLANTING DATE : JUL 5 1982  PLANTS/m2 : 4.0 ROW SPACING : 50.cm
WEATHER : WRDF 1982 : _ !

 -S0IL " WR00820001 TEXTURE : SALO - SANDY LOAM

" 80IL INITIAL C
- WATER BALANCE

e we  ae

DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha’
IRRIGATE ON REPORTED DATE (S) : o 4

IRRIGATION : 98 mm IN 3 APPLICATIONS oo
- NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER = : 0 kg/ha IN 0 APPLICATIONS .
' RESIDUE/MANURE ¢ INITIAL : - ° O kg/ha ; 0 kg/ha IN 0 APPLICATIONS

DAYL= A .00 BSRAD= A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00
" SIMULATION OPT WATER Y NITROGEN:Y N-FIX:N PESIS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG R FERT :R RESIDUE:N HARVEST:R WTH:M

o ear

ENVIRONM. OPT.

YR - Days Leaf Grow ‘ Dry Weight . '~ Grain Kern.

‘I and after Num Stage IAI Leaf 8tem Grain Root Crop per wght HI
! DOY plant : 3 ‘kg/Ha —~——=——==>? @2 mg K

- GDATE CDAY L#8D GSTD LAID LWAD SWAD GWAD RWAD CWAD GHAD GWGD HIAD
82186 0 .0 .00 - 0 0 0 0 0 0 .0 ..000
82193 7 4.0 .04 14 8 0 10 22 0 .0 .000
82200 14 9.0 28 140 - 8 0 30 148 0] .0 .000-
82207 21 13.0 .93 612 37 0 69 650 o] .0 .000
82214 28 - 17.0 .60 1192 338 0 115 1531 0 .0 .000
82221 35 21.0 .05 1617 913 0 166 2530 0 .0 .000
82228 42 24.0 .12° 1775 1325 0 230 3458 0. .0 .000
82235 49 24.0 .04 1578 1623 0 278 4302 0 .0 .000

.93 1567 1618 989 277 5275 1185 83.5 .187
.77 1556 1479 1955 268 6091 1185 165.0 .321
.53 1545 1133 2916 " 258 6695 1185 246.2 .436
<12 1534- 1093 -3373 250 7101 1185 284.7 .475
.87 1530 1093 3531 246 7254 1185 298.1° .487
.87 1530 1093 3531 246 7254 1185 298.1 .487
1
1

82242 56 24.0

82249 63 .24.0

82256 70 24.0

82263 77 24.0
82269 83 24.0°

82270 84 24.0

- 82277 91 24.0
- 82281 95 24.0°

RHRRERREBONDNDR

.87 1530 1093 3531 246 7254 1185 298, .487
.87 1530 1093 3531 246 7254 1185 298. . 487

GNNNUIOONU A LRWWN PO
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YRUN 2 : - N182

“MODEL =~ - : GECERS80 - MAIZE = - . o S ' ,
 EXPERIMENT : MASE2002 Mz APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI -
- TREATMENT 2 . : N182 ' . RN o .
"CROP .t MAIZE ‘ CULTIVAR. : hybrid coxrn 4212 = LLILLIECLCN KL,
STARTING DATE : JUL 5 1982 S , S - o
PLANTING DATE 1 JUL § 1962 PLANTS/m2-: 5.0 ROW SPACING : 50.cm
- WEATHER 't WRDF 1982 - R _
SOIL t WR00820001 '~ = TEXTURE : SALO - SANDY LOAM o ..
S80IL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
- WATER BALANCE : IRRIGATE ON REPORTED DATE (S)
" 'IRRIGATION : 98 mm IN 3 APPLICATIONS
NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
N~FERTILIZER : 0 kg/ha IN - - 0 APPLICATIONS , -
RESIDUE/MANURE .: INITIAL : ' 0 xg/ha ; 0 kg/ha IN 0 APPLICATIONS -

" ENVIRONM. OPT. : DAYL=A .00 SRAD=A .00 TMAX=A .00 TMIN=A .00
: . " RAIN= A .00 CO2 = R330.00 DEW=A - .00 WIND= A .00
. SiMU'LATION OPT : WATER 14 NITROGEN:Y N-FIX:N PESTS :N  PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R. IRRIG tR FERT :R RESIDUE:N. HARVEST:R WTH:M

YR Days Leaf Grow . Dry Weight Grain Kern.

-t and after Num Stage LAI Leaf Stem Grain Root Crop per wght HI
| DOY plant , Immmm kg/Ha -=—-——--= > m2 ng K
@DATE CDAY LH#SD GSTD LAID LWAD SWAD GWAD RWAD CWAD GH#AD GWGD HIAD
82186 . O0- . .0 0 .00 0 - 0 0 -0 0 0 .0 .000
© 82193 7 4.0 1 .05 18 10 0 12 28 0 .0 .000
82200 14 9.0 2 .35 169 10 0 36 179 0 .0 .000
82207 21 13.0 3 1.10 707 42 0 78 749 0 .0 .000
82214 28 17.0 3 1.82 1320 359 0 .126 1679 0 .0 .000
82221 35 21.0 3 2.27 1745 948 0 177 2693 0 .0 .000
82228 42 24.0 4 2.34 1905 1381 0 225 3653 0 .0 ,000
82235 49 24.0 4 2,25 1686 1679 . 0 273 4480 0o .0 .000
82242 56 24.0 5 2,14 1674 1673 991 274 5453 1178 84.1 .182"
82249 63 24.0 5 1.95 1662 1543 1952 265 6272 1178 165.6 -.311
. 82256 70 24.0 5 1.70 1651 1217 2908 256 6891 1178 246.8 .422
. 82263 77 24.0 5 1.24 1639 1140 3435 247 ©7329 1178 291.5 .469
'82269 83 24.0 7 .97 1634 1140 3597 243 7487 1178 305.3 .481
'82270 84 24.0 7 .97 1634 1140 3597 243 7487 1178 305.3 .481
82277 91 24.0 7 .97 1634 1140 3597 243 7487 1178 305.3 .481
B2281 . 95 24.0 7 .97 1634 1140 3597 243 7487 1178 305.3 .481

s



*RUN 3 i N183 o

MODEL : GECER980 - MAIZE . .

EXPERIMENT .t MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAIL
TREATMENT - 3 + N183 ‘ K C S B ' ‘
CROP MAIZE CULTIVAR : hybrid corn 4212 - CIZUNCXIIOOC0O00N0
STARTING DATE JUL 5 1982 PR o : o : .
PLANTING DATE JUL 5 1982 PLANTS/m2 : 6.0 ROW.SPACING : 50.cm
WEATHER WRDF 1982 , _ ‘ :

SOIL . WR00820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL G

- DEPTH: 90cm EXTR. H20:112.5mm  NO3: 43.3kg/ha NH4: 6.9kg/ha
- WATER BALANCE : . c

IRRIGATE ON REPORTED DATE (S)

IRRIGATION 98 mm IN 3 APPLICATIONS o
NITROGEN BAL. . : SOIL~-N & N-~UPTAKE SIMULATION; NO N-FIXATION
N-FERTILIZER & 0 kg/ha IN 0 APPLICATIONS : :
RESIDUE/MANURE : INITIAL :. 0 kg/ha ; " 0 kg/ha IN 0 APPLICATIONS
ENVIRONM., OPT. : DAYL=A .00 SRAD=A ..00 TMAX= A .00 TMIN=A .00

: RAIN= A .00 €02 = R330.00 DEW =A .00 WIND= A .00

" SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N. PHOTO :C ET :R
MANAGEMENT OPT : PLANTINGtR IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M

YR Days Leaf Grow Dry Weight Grain Kern.

‘1! and after Num Stage LAI Leaf Stem Grain Root Crop per wght HI

! DOY plant . 3¢-———-—=~- kg/Ha ~——=——=~-- >3 m2 ng . . K

@DATE CDAY L#SD GSTD LAID LWAD SWAD GWAD RWAD CWAD GH#AD GWGD HIAD
82186 - 0 .0 0 .00 0 0. 0 0 0 0] .0 .000
82193 7 4.0 1. .06 21 12 0 14 33 0 .0 .000
82200 14. 9.0 2 .41 197 12 0 . 43 209 0 .0 .000
82207 21 13.0 3 1.23 783 47 0 88 829 0 .0 .000°
82214 28 17.0 3 1.99 1417 372 0 138 1788 ] .0 .000
82221 35 21.0 3 2.46 1839 969 G 189 2808 o .0 .000
82228 - 42 24.0 4 2.52 1992 1400 0 236 3764 0 .0 .000°
82235 49 24.0 4 2.42 1757 1700 0 284 4578 0 .0 .000
82242 56 24.0 5 2,30 1745 1682 1007 283 5555 1194 84.4 .181
82249 63 24.0 5 2.10 1733 1541 1981 273 6376 1194 165.9% .311
82256 70 24.0° 5 1.82 1721 1209 2951 264 7001 1194 247.1 .421
82263 . 77 24.0 5 1.33 1709. 1157 3436 255 7422 1194 287.7 .463
82269 83 24.0 7, 1.04 1704 1157 3606 251 7587 1194 302.0 475 -
82270 - 84. 24.0 7 1.04 1704 1157 3606 - 251 7587 1194 302.0 .475
82277 81 24.0 7 1.04 1704 1157 3606 251 © 7587 1194 302.0 .475
82281 95 24.0 7 0

1.04 1704 1157 3606 251 7587 1194 302. .475
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"WRUN 4 ¢ N281

MODEL { GECER980 - MAIZE
EXPERIMENT ¢t MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 4 : N251

CROP i MAIZE CULTIVAR : hybrid corn 4212 - VIIU CCOCOCI00D
STARTING DATE : JUL 5 1982 |

PLANTING DATE : JUL 5 1982  PLANTS/m2 : 4.0 ROW SPACING : 50.cm
WEATHER : WRDF 1982

SOIL i WR00820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE = : IRRIGATE ON REPORTED DATE (S)

IRRIGATION : 98 mm IN 3 APPLICATIONS
- NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
N~FERTILIZER 80 kg/ha IN 1 APPLICATIONS
RESIDUE/MANURE : INITIAL : 0 kg/ha ; © 0 kg/ha IN 0 APPLICATIONS

ENVIRONM., OPT. '+ DAYL=A .00 BRAD=A .00 TMAX=A .00 TIMIN=A ,00
RAIN= A .00 CO2 = R330.00 DEW=A .00 WIND=A .00
WATER  :Y¥ NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M

AIMULATION OPT
MANAGEMENT OPT

IYR  Days Leaf Grow © Dry Weight Grain Kern.
| and after Num Stage IAT Leaf Stem Grain Root Crop per wght HI
! DOY plant D kg/Ha ——-=-———~ >3 m2 ng K

@DATE CDAY L#8D GSTD LAID LWAD SWAD GWAD RWAD CWAD GH#AD GWGD HIAD
82186 0o - .0 .00 0 0 0 0 0 0 .0 .000
82193 7 4.0 .04 14 8 0 10 22 0 .0 .000
82200 14 9.0 .28 140 8 0 30 148 0 .0 .000
82207 21 13.0 .93 612 37 0] 69 650 0 .0 .000
82214 = 28 17.0 .60 1192 338 0 115 1531 0 .0 .000
82221 35 21.0 .05 1617 913 0 166 2530 0. .0 .000

- B2228 42 24.0 .15 1809 1431 - 0 221 3633 0 .0 .000
82235 49 24.0 .07 1608 1749 0] 273 4545 0] .0 .000

.96 1897 1642 1265 264 5692 1867 80.8 .222
.79 1586 1508 2543 255 6825 1567 162.3 373
.56 1575 1287 3814 246 7864 1567 243.5 .485
.14 1564 1178 4715 238 B644 1567 301.0 .545
.89 1559 1178 4952 234 8B76 1567 316.1 558
.89 1559 1178 4952 234 8876 1567 316.1 .558
- .89 1559 1178 4952 234 8876 1567 316.1 558

.89 1559 1178 4952 234 8876 1567 316.1 558

82242 56 24.0
82249 63 24.0
82256 70 24.0
82263 77 24.0
82269 83 24.0
82270 © 84 24.0
82277 91 24.0
82281 95 24.0

NNNNOOTOasasLDWWN O
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_*RUN 5 © N282

 MODEL : GECER980 - MAIZE 4
" EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 5 : N282 : ’ : :
CROP . - : MAIZE .~ CULTIVAR : hybrid corn 4212 - N
STARTING DATE : JUL 5 1982 o A
PLANTING DATE ¢ JUL 5 1982 PLANTS/m2 : 5.0 ROW SPACING : 50.cm

WEATHER : WRDF 1982 a : .
SOIL : WR00820001 TEXTURE .: SALO - SANDY LOAM

' 80IL INITIAL C : DEPTH: 90c¢m EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
. WATER BALANCE : IRRIGATE ON REPORTED DATE (8) - S
- IRRIGATION : . 98 mm IN 3 APPLICATIONS

NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
N-FERTILIZER i 50 kg/ha 1IN 1 APPLICATIONS '
RESIDUE/MANURE : INITIAL 0 kg/ha 0 kg/ha IN 0 APPLICATIONS

- DAYL= A .00 BRAD= A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 €02 = R330.00 DEW = A .00 WIND= A .00 _
- SIMULATION OPT : WATER Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R -
MANAGEMENT OPT : PLANTING:R  IRRIG tR FERT :R RESIDUE:N HARVEST:R WTH:M

ENVIRONM. OPT,

YR Days Laaf Grow Dxy Weight Grain Kern.

| and after Num " Stage LAI Leaf Stem Grain Root Crop per wght HI
! DOY plant ’ I kg/Ba ——-——-——-—- >3 m2 ng K
@DATE CDAY L#8D GSTD LAID LWAD SWAD GWAD RWAD CWAD G#AD GWGD HIAD -
. 82186 0 .0 0 .00 0 0 0 0 0 0 .0 .000
82193 7 4.0 1 .05 18 10 0 12 28 0 .0 .000
- 82200 14 9.0 2 .35 169 10 0 36 179 0 .0 .000°
© . 82207 21 13.0 3 1.10 707 42 0 78 749 0 .0 .000
82214 28 17.0 3 1.82 1320 359 0 126 1679 0 .0 .000.
82221 35 21,0 3 2.27 1745 948 0 177 2693 0 .0 .000"
82228 42 24.0 4 2.37 1933 1476 0 234 3813 0 .0 .000
82235 49 24.0 4 2.28 1712 1800 0 286 4725 0 .0 .000
82242 56 24.0 5. 2,16 1700 1655 1326 276 5895 1642 B80.8 .225
82249 63 24.0 5 1.98 168B8.. 1486 2665 267 7053 1642 162.3 .,378
82256 70 24.0, 5 1.72 1676 1228 3998 258 8115 1642 243.5 .493
182263 77 24.0 5 1.25 1665 1215 4790 249 8882 1642 291.7 .539
82269 83 24.0 7 . .98 1660 1215 5028 245 9116 1642 306.2 552
82270 84 24.0 7 .98 1660 1215 5028 245 9116 1642 306.2 552
82277 91 24.0 7 .98 1660 1215 5028 245 9116 1642 306.2 .552 .
82281 95 24.0 7 2 '.552

.98 1660 1215 5028 245 9116 1642 306.
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N283

*RUN 6 :

MODEL _ : GECER980 -~ MAIZE , : _
EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 6 * : N2S3 T
CROP : MAIZE CULTIVAR : hybrid corn 4212 - (110N NIETEEFILIT
STARTING DATE : JUL 5 1982 - '
PLANTING DATE : JUL 5 1982 PLANTS/m2 : 6.0 ROW SPACING : 50.com
WEATHER : WRDF 1982 o _ S
801IL ¢ WR00820001 TEXTURE : SALO - SANDY LOAM '
80IL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha . NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S) : :
IRRIGATION : 98 mm IN 3 APPLICATIONS

NITROGEN BAL. : SOIL~N & N-UPTAKE SIMULATION; NO N~FIXATION

- N=FERTILIZER T 50 kg/ha IN 1 APPLICATIONS

" RESIDUE/MANURE t INITIAL : Q0 kg/ha ; . 0 kg/ha IN 0 APPLICATIONS p

ENVIRONM. OPT. : DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND=A .00

' BIMULATION OPT : WATER Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R TRRIC :R FERT :R RESIDUE:N HARVEST:R WTH:M

* 1¥YR Days Leaf Grow Dry Weight . Grain Kezn.

! and after Num Stage LAI Leaf Btem Grain Root Crop per wght HI
| DOY plant : ' I e - kg/Ha ==m=—eem— > m2 ng K
@DATE CDAY L#8D GSTD ILAID LWAD SWAD GWAD RWAD CWAD GH#AD GWGD HIAD
82186 0 .0 .00 0 0 0 0 0 0 .0 .000
82193 7 4.0 .06 21 12 0 14 33 0 .0 .000
82200 14 - 9.0 .41 197 . 12 0 43 209 0] .0 .000
82207 - 21 13.0 1.23 783 47 0 88 829 0 .0 .000
82214 28 17.0 1.99 1417 372 0 138 1788 0 .0 .000
82221 35 21.0 2.46 1839 969 Q 189 2808 0 .0 .000
82226 . 42 24.0 2,55 2023 1503 .0 245 3936 0 .0- .000
82235 49 24. .45 1784 1831 0 298 4845 0 .0 .000
82242 56 24. .32, 1772 1649 1379 288 6030 1708 80.8 .229

82249 - 63 24.

0
0
0 .13 1760 1443 2773 278 7204 1708 162.3 .385
82256 70 24.0
0
0

.B5 1747 1238 4037 268 8251 1708 236.3 .489
.35 1735 1238 4830 259 9032 1708 282.8 .535
.05 1730 1238 5070 255 9267 1708 296.8 .547
1.06 1730 1238 5070 255 .9267 1708 296.8 .547
1.05 1730 1238 5070 - 255 9267 1708 2096.8 .547
1.05 1730 1238 5070 255 9267 1708 296.8 .547

82263 77 24,
82269 83 24.0 .
82270 84 24.0
82277 51 24.0
82281 - - 95 24.0

NSO eE s WWWNER O
HRHERNMNNDODN
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*RUN 7 i N381

MODBL ;" GECER9B0 - MAIZE
EXPERIMENT 1 MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAIX
TREATMENT 7 :  N3s1
CROP : MAIZE CULTIVAR : hybrid coxn 4212 - {(LIJLLLICCIICCICLLT
S8TARTING DATE :.JUL 5 1982 :
" PLANTING DATE : JUL 5 1982 PLANTS/m2 : 4.0 ROW SPACING : 50.cm
WEATHER i WRDF 1982 ' _ ; .
BOIL : : WR00B20001 ' TEXTURE : SALO -~ SANDY LOAM
80IL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S) '
IRRIGATION T 98 mm IN 3 APPLICATIONS
NITROGEN BAL. : SOIL~N & N-UPTAKE SIMULATION; NO N-FIXATION
N-FERTILIZER : 100 kg/ha IN 1 APPLICATIONS .
RESIDUE/MANURE i INITIAL : - 0 kg/ha ; ¢ kg/ha IN 0 APPLICATIONS
ENVIRONM, OPT. : DAYL= A ,00 8RAD= A .00 TMAX= A .00 TIMIN= A Q0
RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00

8IMULATION OPT : WATER Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C, ET :R
MANAGEMENT OPT : PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M

YR Days Leaf Grow Dry Weight Grain Kern.

! and after. Num Stage LAI Leaf Stem Grain Root Crop per wght HI
| DOY plant : D kg/Ha ————-———~ >3 m2 ng K
@DATE CDAY L#8D GSTD LAID LWAD SWAD' ' GWAD RWAD CWAD GH#AD GWGD HIAD
. 82166 0 .0 0 00 0 0 0 0 0 0 .0 .000
82193 7 4.0 1 © .04 14 8 0 10 - 22 0 .0 .000
82200 14 9.0 2 .28 140. 8 o 30 148 0 .0 .000
82207 21 13.0 3 .93 612 37 0 69 650 0 .0 .000
82214 28 17.0 3 1.60 1192 338 0 115 1531 0 .0 .000
82221 35 21.0. 3 2,05 1617 913 0 166 2530 0 .0 .000
82228 42 24.0 4 2,15 1811 1437 0 222 3643 0 .0 .000
82235 49 24.0 4 2.07 1610 1755 0 274 4555. 0 .0 .000
62242 56 24.0 5 1.96 1599 1648 1265 264 5702 1567 80.8 .222
82249 63 24.0 5 1.79 1588 1514 2543 255 6835 1567 162.3 .372
82256 70 24.0 B 1.56 1577 1320 3815 247 7901 1567 243.5 .483
82263 77 24.0 5 1.14 1566 1183 4502 238 8840 1567 312.9 .555
B2269 83 24.0 "7 .89 1561 1183 5255 234 9188 1567 335.4 .572
- B2270 84 24.0 7 .89 1561 1183 5255 234 9188 1567 335.4 ,572
82277 91 24.0 7 .89 1561 1183 5255 234 9188 1567 335.4 ,572
82281 95 24.0 7 .89 1561 1183 5255 234 9188 1567 335.4 .572
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*RUN 8 . N382

MODEL : GECERS980 - MAIZE

EXPERIMENT © : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI

TREATMENT B8 :  N382 ' '

CROP : MAIZE CULTIVAR : hybrid corm 4212 - TUINDENROTETERNN

8TARTING DATE : JUL 5 1982

PLANTING DATE : JUL 5 1982 PLANTS/m2 : 5.0 ROW SPACING : 50.cm

WBATHER : WRDF 1982

SOIL : WR00820001 TEXTURE : SALO - SANDY LOAM

80IL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha

WATER BALANCE : IRRIGATE ON REPORTED DATE(S)

IRRIGATICN : 98 mm IN 3 APPLICATIONS

NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXAIION

N-FERTILIZER H 100 kg/ha IN 1 APPLICATIONS

RESIDUE /MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. ¢ DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00

SIMULATION OPT : WATER tY NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R

MANAGEMENT OPT : PLANTING:R IRRIG 'R FERT 'R RESIDUE:N HARVEST:R WTH:M

YR Days Leaf Grow Dry Weight Grain Kern.

! and after Num Stage LAI Leaf Stem Grain Root Crop  per wght HI

! DOY plant I m kg/Ha =~=—=mm=== > m2 ng K

@DATE CDAY LH#SD GSTD IAID IWAD SWAD GWAD RWAD CWAD GH#AD GWGD HIAD

82186 . 0 .0 0 .00 0 0 0 0 0 0 .0 .000
821893 7 4.0 1 .05 18 10 0 12 28 0] .0 .000
82200 14 8.0 2 .35 169 10 0 36 179 0 .0 ,000
82207 21 13.0 3 1.10 707 42 0 78 749 0 .0 .000
82214 28 17.0 3 1.82 1320 359 0 126 1679 0 .0 .000
82221 35 21.0 3 2.27 1745 948 0 177 2693 0 .0 .000
82228 42 24.90 4 2.37 1936 1484 0 234 3825 o .0 .000
82235 49 24.90 4 2.28 1715 1808 0 287 4738 o .0 .000
82242 56. 24.0 5 2.16 1703 1664 1326 277 59508 1642 80.8 .224
82249 63 24.0 5 1.98 1691 1494 2666 268 7066 1642 162.3 .377
82256 70 24.0 .5 1.72 1679 1285 39899 258 8178 1642 243.5 .488
82263 77 24.0 5 1.25 1667 1222 5046 249 9150 1642 307.3 .551
82269 83 24.0 7 .98 1662 1222 5414 246 9513 1le42 329.7 .568
82270 - 84 24.0 7 .98 1662 1222 5414 246 9513 1642 328.7 .569
82277 91 24.0 7 .98 1662 1222 5414 246 9513 1642 329.7 .569
82281 95 24.0 7 .98 1662 1222 5414 246 9513 1642 329.7 .569
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YRUN 9

1 'N383
MODEL { GECER980 - MAIZE
EXPERIMENT .+ MASE2002 M2 APPLICATION OF DSSAT IN PREDICTING YIELD OF .MAI
TREATMENT 9 ¢ N3s3 ' ,
CROP ¢ MAIZE CULTIVAR : hybrid corn 4212 ~  [LIE IO
STARTING DATE + JUL B 1982 ' ’ .
PLANTING DATE : JUL 5 1982 PLANTS/m2 : 6.0 ~ ROW SPACING : 50.om .
WEATHER : WRDF 1982 :
80IL ! WR00820001 TEXTURE : SALO - SANDY LOAM
SOIL INITIAL C : DEPTH: 90cm EXTR, H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S) ‘ .
IRRIGATION : 98 mm IN 3 APPLICATIONS .
NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
N-FERTILIZER 100 kg/ha IN 1 APPLICATIONS
RESIDUR/MANURE : INITIAL 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS
!

INVIRONM, OPT..: DAYL= A .00 SRAD= A .00 TMAX=A .00 TMIN= A .00
s " RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00

SIMULATION OPT : WATER tY NITROGEN:Y N—FIX:N PESTS N .EHOTO :C ET :R

MANAGEMENT OPT : PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M

..

IYR ° Days Leaf Grow Dry Weight , Grain Kern.

! and’ after Num Stage LAI Leaf Stem Grain Root Crop per wght HI
"1 " DOY plant. I mm kg/Ha —===—=—=—= >* m2 ng K
@DATE CDAY L#8D GSTD LAID LWAD SWAD GWAD RWAD CWAD G#AD GWGD HIAD
82186 0 .0 0 .00 0 0 0 0 0 0 .0 .000
82193 7 4,0 1 .06 21 12 0 14 33 ) .0 . .000
82200 14 5.0 2 .41 197 i2 0 43 209 0 .0 .000
82207 21 13.0 3 1.23 783 47 0 88 829 0 .0 .000
82214 28 17.0 3 1.99 1417 372 0 138 1788 0 .0 .000
82221 35 21.0 3 2.46 1839 969 0 189 2808 0 .0 .000
82228 42 24.0 4 2.55 2026 1513 0 246 3952 0 .0 .000
082235 49 24,0 4 2.46 1788 184l 0 299 4861 0. .0 .000
82242 . 66 24.0 5 2.33 1775 1659 1380 289 6046 1708 80.8 .228
82249 63 24.0 5 2,13 1763 1453 2773 279 7221 1708 162.3 .384
- 82256 . 70 24.0 5 1.85 1751 1246 4118 269 8346 1708 241.0 .493
82263 77 24.0 5 1.35 1738 1246 5147 - 260 9363 1708 301.3 .550
82269 83 24.0 7 1.05 1733 1246 5525 256 9736 1708 323.4- .567
82270 84 24.0 7 1.05 1733 1246 5525 256 9736 1708 323.4 .567
82277 91 24.0 7 1.05 1733 1246 5525 256 9736 1708 323.4 .567

82281 95 24.0 7

1,05 1733 1246 5525' 256 9736 1708 323.4 .567
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*WATER BALANCE OUTPUT FILE

*RUN 1

MODEL
EXPERIMENT
TREATMENT 1

CROP

STARTING DATE
PLANTING DATE
WEATHER

SOIL

SOIL INITIAL C

WATER BALANCE

82281 95 1.

1 N1sk

¢ GECER980 ~ MAIZE .

: MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MATI
N1s1i

: MAIZE CULTIVAR : hybrid corn 4212 - [}ILINCUCCOO0O00000

: JUL 5 1982

: JUL 5 1982 ° PLANTS/m2 : 4.0 ROW SPACING : 50.cm

¢ WRDF 1982 ‘

: WRO0B20001 TEXTURE : SALO -~ SANDY LOAM

DEPTH: 90cm EXTR. H20:112,5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
IRRIGATE ON REPORTED DATE (8) - -

IRRIGATION H 98 mm IN 3 APPLICATIONS
NITROGEN BAL. ! SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
N=FERTILIZER : 0 kg/ha IN ~ . 0 APPLICATIONS :
RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS
ENVIRONM. OPT. DAYL= A .00 SRAD= A .00 T™MAX= A .00 'IMIN= A .00
. RAIN= A .00 CO02 = R330.00 DEW = A .00 WIND= A .00
SIMULATION OPT : WATER 'Y NITROGEN:Y N-FIX:N PESTS N PHOTO :C ET R
MANAGEMENT OPT PLANTING:R IRRIG 'R FERT :R RESIDUE:N HARVEST:R WTH:M
YR Days Daily Evapotran. PESW Cumulative Ave Temp. Temp
! and after Plant Total Pot. RunOff Drain Prcip Irr Sol Max Min
! DOY PRlant ’<---- mm --—~->2 mm e N = = e e o >IMJI/m2 (o] . C
- GDATE CDAY EPAA ETAA EOAA SWXD ROFC DRNC PREC TIRRC SRAA TMXA TMNA
. 82186 . O .00 2,80 2.80 111:.1 .0 .0 1 6 10.2 32.0 24.0
821963 7 .02 1.38 3.21 101.4 .0 .0 1 0. 10.2 36.6 26.6
82200 14 .34 .97 3.35 127.6 .0 .0 . 1 33 10.1 37.5 28.0
82207 21. .68 2.82 2.82 110.0 .0 23.0 1 58 10.0 34.9 27.1
82214 28 1.26 2.80 2,80 105.1 .0 44.3 1 98 10.0 35.4 26.6
82221 35 1.45 2.56 2.56 107.9 41.5 81.4 97 98 9.8 32.2 25.9
82228 42 1.45 2.37 2.37 126.9 66.3 133.4 209 98 9.6 29,7 24.6
82235 49 1,46 2.42 2.42 129,1 68.6 158.6 256 98 9.5 32.8 24.6
82242 56 1.39 2.36 2.36 108B.6 68B.6 168.0 262 98 9.2 32.4 25.6
82249 63 1.27 2.23 2.23 146.0 85.8 188.0 351 . 98 9.0 30.1 23.6
82256 70 1.08 2.01 2.01 155.5 214.8 310.8 626 o8 8.6 26.0 21.1
‘82263 77 .98. 2.06 2.06 126.6 215.0 348B.1 650 o8 B.3 30.2 21.8
82269 ‘83 .81 2.06 2.06 119.4 215.6 361.3 669 98 8.1 31.7 21.8
82270 84 .74 1.96 1.96 117.5 215.6 362.7 670 98 7.9 30.0 20.0
82277 21 .76 2.00 2.00 99.5 215.6 366.6 670 98 7.9 31.8 19.8
09 1.54 1.92 93.4 215.6 366.6 670 98 7.6 31.9 18.6
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*RUN 2 - NLS2 .
MODEL : GECER980 - MATZE .

EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 2 : N1§2 ' - :
CROP . : : MAIZE ' CULTIVAR : hybrid corm 4212 - [LIOCOUCOCCOO000
STARTING DATE : JUL 5 1982 _ o B ‘ ‘ e
PLANTING DATE : JUL 5 1982 PLANTS/m2 : 5.0 ROW SPACING : 50.cm
WEATHER : WRDF 1982 . ‘ : _
SOIL : : WR00820001 TEXTURE : SALO - SANDY LOAM ) D
SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha’
WATER BALANCE : IRRIGATE ON REPORTED DATE (S) : . S
 IRRIGATION : - 98 mm IN 3 APPLICATIONS
' NITROGEN BAL, : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
N-FERTILIZER 0 kg/ha IN 0 APPLICATIONS
RESIDUE/MANURE : INITIAL : = O kg/ha ; 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. CPT. : DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00
RATN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00 .,

SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M
" 1YR - Days Daily Evapotran. PESW Cumulative Ave Temp. Temp
! and after Plant Total Pot. " RunOff Drain Prcip Irr Sol Max' Min
! DOY Plant <---- mm =-=-->? ‘mm J<--=-==-= M= =—~=—==== >MI/m2 C - C
"~ QDATE CDAY EPAA ETAA EOAA SWXD ROFC' DRNC PREC IRRC SRAA TMXA TMNA
8z186 0 .00 2.80 2,80 111.,1 .0 . .0 1 0 10.2 32.0 24,0
82193 . 7 .02 1.39 3.21 101.4 .0 .0 i 0 10.2 36.6 26.6
82200 14 .41 1.03 3.34 127.2 .0 .0 1 33 10.1 37.5 28.0°
82207 21 .76 2.80 2.80 110.1 .0 22.5 1 58 10.0 34.9 27.1
82214 28 1.41 2.78 2.78 109.1 .0 44.0 1 98 10.0 35.4 26.6
82221 35 1.54 2.55 2.55 108.0 42.1 80.9 97 98 9.8 32.2 25.9 "
82228 42 1.53 2.36 2.36 127.0 66.7:132.9 209 98 9.6 29.7 24.6
82235 49 1.54 2.41 2.41 129.2 69.1 158.0 256 98 9.5 32.8 24.6
82242 - b6 1.46 2.35 2.35 108.6 .69:.1 168.6 262 98 9.2 32.4 25.6
82249 63 1.34 2.22 2.22 146.1 B86.3 187.5 351 98 9.0 30.1 23.6
" 82256 70 1.14. 2.00 2.00 155.5 215.5 310.0 626 98 8.6 26.0 21.1
82263 77 1.03 2.05 2.05 126.7 215.7 347.5 650 98 8.3 30.2 21.8
82269 83 .86 2.05 2,05 119.6 216.2 360.7 669 98 8.1 31.7 21.8
82270 84 .81 1.95 1.95 117.6 216.2 362.1 670 98 7.9 30.0 20.0
‘.82277, 91 .85 1.99 1.99 89.8 216.2 366.0 670 98 7.9 31.8. 19.8 -
82281 95 1.05 1.68 1.91 93,0 216.2 366.0 670 98 7.6 31.9 18.6
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. YRUN 3 : N1S3

MODEL . ¢ GECER980 - MAIZE _ '
. EXPERIMENT : MASE2002 MZ APPLICATION. OF DSSAT IN PREDICTING YIELD OF MAI
- TREATMENT 3 : N183 e : . S
CROP : MAIZE CULTIVAR : hybrid corn 4212 - (II0CICDCOCCNIOOO0 |
. STARTING DATE : JUL 5 1982 o ’ ’
PLANTING DATE : JUL' 5 1982 PLANTS/m2 : 6.0 ROW SPACING : " 50.cm
WEATHER : WRDF . 1982 o
soIL - : WR0OG820001 TEXTURE : SALO - SANDY LOAM
. SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43, 3kg/ha NH4: 6.9kg/ha
° ° WATER BALANCE : IRRIGATE ON REPORTED DATE (8) . :
. IRRIGATION : 98 mm IN 3 APPLICATIONS -
NITROGEN BAL. i 80IL-N & N-UPTAKE SIMULATION; NO N-FIXATION
N-FERTILIZER : 0 kg/ha 1IN 0 APPLICATIONS : .
RESIDUE/MANURE : INITIAL : 0 kg/ha . 0 kg/ha IN 0 APPLICATIONS
ENVIRONM. OPT. : DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00
' RAIN= A .00 CO2 =.R330.00 DEW =A .00 WIND=A .00

‘. BIMULATION OPT : WATER ¥ NITROGEN:¥ N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M

1¥YR Days Daily Evapotran. DPESW " Cumulative Ave Temp. Temp

! and after Plant Total Pot. RunOff Drain Prcip Irr Sol Max  Min -
! DOY Plant 3<-==~ mm =-==->7 mm ?<-—-—————mm--------=>MJ/m2 C c
@DATE ' CDAY EPAA ETAA EOAA SWXD ROFC DRNC .PREC IRRC SRAA TMXa TMNA
82186 00 .00 2.80 2.80 111.1 . .0 .0 1 0 10.2 32.0 24.0
82193 7 .03 -1.39 3.21 101.4 .0 001 0 10.2 36.6 26.6
‘82200 14 .48 1.08 3.33 126.8 0 .0 1 33 10.1 37.5 28.0
82207 21 .84 2.79 2.79 110.3 .0 21.9 1 58 10.0 34.9 27.1
82214 28 1.45 2.77 2.77 109.3 .0 43.6 = 1 98 10.0 35.4 26.6
82221 35 1,60 2.54 2.54 108.2 42.3 80.3 97 98 9.8 32,2 25.9
' 82228 42 1.58 2.35 2.35 127.0 67.0 132.4 209 98 9.6 29.7 24.6
82235 49 1.59 2.41 2.41 129.2 69.4 157.5. 256 98 9.5 32.8 24.6

' 82242 56 1.51- 2.34 2.34 108.7 69.4 168.1 262 98 9.2 32.4 25.6
82249 © 63 1.39 2.21 2.21 146.1 86.7 187.1 351 98 9.0 30.1 23.6
82256 - 70 1.18 .2.00 2.00 155.5 215.9 309.5 626 98 8.6 26.0 21.1
82263 77 1.07 2.04 2.04 126.7 216.2 347.1 650 98 8.3 30.2 21.8
82269 83 .86 2.05 2.05 119.6 216.7 360.2 669 98 8.1 31.7 21.8
82270 84 .78 1.95 1.95 117.7 216.7 361.7 670 ~ 98 7.9 30.0 20.0
82277 . 91 .83 1.99 1.99 99.8°216.7 365.6 670 98 7.9 31.8 19.8
7 7.6 31.9 18.6

82281 95 1.11- 1.70 1.91 93.0 216.7 365.6 670 o8
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*RUN 4 ' :  N281

MODEL : GECER980 - MAIZE

EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MATL
TREATMENT 4 : N2S1 ' :

CROP - © ¢ MAIZE CULTIVAR : hybrid corn 4212 —  [ICINCIOCCCEn0
STARTING DATE : JUL 5 1982 :

PLANTING DATE : JUL b5 1982 PLANTS/m2 : 4.0 ROW SPACING : 50.ocm
WEATHER : WRDF 1982 ' ,

SOIL : WR00B20001 TEXTURE : SALO - SANDY LOAM

SOIL INXTIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6,9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S)

IRRIGATION s . B8 mm IN 3 APPLICATIONS

NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER : 50 kg/ha IN 1 APPLICATIONS
. RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS
ENVIRONM. OPT. : DAYL= A .00 SRaD= A .00 TMAX= A .00 TMIN= A .00

' RAIN= A .00 CO2 = R330.00 DEW =A .00 WIND= A .00

SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R

MANAGEMENT OPT : PLANTING:R IRRIG tR  FERT :R RESIDUE:N HARVEST:R WTH:M

YR Days Daily Evapotran. PESW Cumulative Ave Temp. Tenp

! and after Plant Total Pot. RunOff Drain Prcip Irr Sol Max Min
] DOY Plant 3<---- mm ---->3 nm d——— mm———=————- >3MJT/m2 c c
GDATE CDAY EDPAA ETAA EOAA SWXD ROFC DRNC PREC IRRC SRAA TMXA TMNA
82186 0 .00 2.80 2.80 111.1 .0 .0 1 0 10.2 32.0 24.0
82193 7 .02 1.38 3.21 101.4 .0 .0 1 0 10.2 36.6 26.6
82200 14 .34 .97 3.35 127.6 .0 . 0 1 33 10.1 37.5 2B.0
82207 21, .65 2.82 2,82 110.0 .0 23.0 1 58 10.0 34.9 27.1
82214 28 1.26 2.80 2.80 109.1 .0 44.3 1 98 10.0 35.4 26.6
82221 35 1.45 2.56 2.56 107.9 41.9 81.4 97 98 9.8 32.2 25.9
82228 42 1.46 2.37 2.37 127.0 66.3 133.4 209 98 9.6 285.7 24.6
82235 49 1.48 2.42 .2.42 128.9 68.5 158.9% . 256 S8 .5 32.8 24.6
82242 56 1.40 2.35 2,35 108.1 68.5 169.6 262 98 9.2 32.4 25.6
82249 63 1.28 2.23 2.23 145.9 85.3 188.7 351 o8 9.0 30.1 23.6
82256 70 1.08 2.01 2.01 155.5 214.1 311.2 626 98 8.6 26.0 21.1
.82263 77 .98 2.06 2.06 126.3 214.3 349.1 €50 98 8.3 30.2 21.8
822689 83 .82 2.06 2.06 119.1 214.9 362.4 669 ' 08 8.1 31.7 21.8
82270 84 .75 1.96 1.96 117.1 214.9 363.8 670 98 7.9 30.0 20.0
82277 91 .82 1,99 2.00 99.2 214.9 367.8 670 98 7.9 31.8 19.8B
1.92 93.1 214.9 367.8 670 98 7.6 31.9 18.6

82281 95 1.07 1.52
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*RUN 5 ;. N282

MODEL : GECER980 - MAIZE
EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIEID OF MAI
TREATMENT 5 : N282
CROP : MAIZR CULTIVAR : hybrid corn 4212 - (S0 EVURIEIRENIEL)
STARTING DATE : JUL 5 1982
PLANTING DATE : JUL 5 1982 PLANTS/m2 : 5.0 ROW SPACING : 50.cm
WEATHER : WRDF 1982
SOIL : WR00820001 TEXTURE : SALO -~ SANDY LOAM
SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S)
IRRIGATION : 98 mm IN 3 APPLICATIONS
NITROGEN BAI. : SOIL-N & N-UPTAKE SIMULATION, NO N-FIXATION
N-FERTILIZER H 50 kg/ha IN 1 APPLICATIONS
RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS
ENVIRONM. OPT. : DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00
SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG tR  FERT :R RESIDUE:N HARVEST:R WTH:M
YR Days Daily Evapotran. PESW Cunulative Ave Temp. Temp
! and after Plant Total Pot. RunOff Drain Prcip Irr Sol Max Min
} DOY Plant 3<---- mm --=->? mm - —— e o >3MJI/m2 o] C
(DATE CDAY EDPAA ETAA EOAA SWXD ROFC DRNC PREC IRRC SRAA TMXA TMNA
82186 0 .00 2.80 2.80 111.1 .0 0 1 0 10.2 32.0 24.0
82193 7 .02 1,39 3.21 101.4 .0 0 1 0 10.2 36.6 26.6
82200 14 .41 1.03 3.34 127.2 .0 .0 1 33 10.1 37.5 28.0
82207 21 .76 2.80 2.80 110.1 .0 22.5 1 58 10.0 34.9 27.1
82214 28 1,41 2.78 2.78 109.1 .0 44.0 1 98 10.0 35.4 26.6
82221 35 1,54 2.55 2.55 108.0 42.1 80.9 97 98 9.8 32.2 25.9
82228 42 1.53 2.36 2.36 127.0 66.6 132.9 209 98 8.6 25.7 24.6
82235 49 1.55 2.41 2.41 129.0 68.9 158.4 256 98 9.5 32.8 24.6
82242 56 1.47 2.35 2.35 108.3 68.9 169.1 262 98 9.2 32.4 25.6
82249 63 1,35 2,22 2.22 145.9 85.8 188.1 351 a8 5.0 30.1 23.s6
82256 70 1.14 2.00 2.00 155.5 214.8 310.7 626 98 8.6 26.0 21.1
82263 77 1,04 2,05 2.05 126.4 215.0 348.5 650 98 8.3 30.2 21.8
82269 83 .87 2.05 2.05 119.2 215.5 361.8 669 98 8.1 31.7 21.8
82270 84 .82 1.95 1.95 117.2 215.5 363.3 670 g8 7.9 30.0 20.0
82277 91 .85 1,99 1,99 99.4 215.5 367.2 670 98 7.9 31.8 19.8
82281 95 1.09 1.61 1.91 92.9 215.5 367.2 670 98 7.6 31.9 18.6
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n
¢
*RUN 6 : N283

MODEL : GECER980 - MAIZE A

EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAT

TREATMENT 6  : N2S3 '

CROP . . : MAIZE ; CULTIVAR : hybrid corn 4212 - (0000000000000

STARTING DATE : JUL 5 1982 : .

PLANTING DATE : JUL 5 1982 ~ PLANTS/m2 : 6.0 ROW SPACING : 50.cm

WEATHER . : WRDF 1982 .

SOIL ‘ : WR00820001 - TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR., H20:112.5mm NO3: 43.3kg/ha NH4: 6,9kg/ha

WATER BALANCE - : IRRIGATE.ON REPORTED DATE (S)

IRRIGATION =~ - : /98 mm IN . 3 APPLICATIONS

NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N~FIXATION

N-FERTILIZER @ 50 kg/ha IN 1 APPLICATIONS

RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

-ENVIRONM. OPT. : DAYL= A .00 SRAD=A .00 TMAX=A .00 TMIN=A .00
RAIN= A .00 CO2 = R330.00 DEW =A .00 WIND=A .Q0

SIMULATION CPT : WATER - :¥ NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG R FERT :R RESIDUE:N HARVEST:R WIH:M

YR Days Daily Evapotran. PESW Cumulative - Ave Temp. Temp
! and after Plant Total Pot. : RunOff Drain Prcip Irr Sol Max Min
! DOY Plant ?*<---- mm ~-=->3 mm = ———— MM————~————— >3MJ/m2 C C
@DATE CDAY EPAA ETAA FOAA SWXD ROFC DRNC PREC IRRC B6SRAA TMXA TIMNA
82186 o .00 2.80 -2.80 111.1 .0 .0 1 0 10.2 32.0 24.0
82193 7 .03 1.39 3.21 101.4 .0 .0 1 0 10.2 36.6 26.6
82200 14 .48 1.08 3.33 126.8 .Q .0 1 33 10.1 37.5 28.0
82207 21 .84 *2.79° 2.79 110.3 .0 21.9 1 58 10.0. 34.9 27.1
82214 28 1.45 2.77 -2,77 109.3 .0 43.6 1 98 10.0 35.4 26.6
82221 35 1.60 2.54 2,54 108.2 42.3.80.3 97 98 9.8 32.2 25.9
82228 42 1.59 2.35 2.35 127.0 66.9 132.5 209 98 9.6 29.7 24.6
82235 49 1,60 2.41  2.41 129.0 69.2 '157.9 256 98, 9.5° 32.8 24.6
82242 56 1.52 2.34 .2.34 108.3 69.2-168.6 262 - 98 . 9.2 32.4 25.6
82249 63 1.40 2.21° 2.21 146.0 86.2 1B7.7 351 ‘98 9.0 30.1 23.6
82256 70 1.19 2:00 »2.00.155.5 215.3 310.2 . 626 ‘98 8.6 26.0  21.1
82263 ° 77 1.08 Z2.04- 2.04 126.5 215.5.348.0 650 98 8.3 30.2 21.8
82269 . 83 .87 2.05 2.05 119.3 216.0 361.3 669 98 8.1 31.7 21.8
82270 ' 84 .78 1.95 1.95 117.3 216.0 '362.8 670 98 7.9 30.0 20.0
82277 - 91 .83 1.98: 1.98 99.4 216.0 366.8 670~ 98 7.9 31.8 19.8
82281 95 1.11 1.60 1.90 93.0 216.0 366.8 670 98 7.6 31.9 18.6
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*RUN 7 1 N3s1

MODEL 1 GECER980 - MAIZE .

EXPERIMENT . . MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MA

TREATMENT 7 ¢ N3S1

CROP : MAIZE CULTIVAR : hybrid corn 4212 -~ [ I'TVITLICEFECOEAD

STARTING DATE : JUL 5 1982 )

PLANTING DATE : JUL 5 1982 PLANTS/m2 : 4.0 ROW SPACING : 50.cm

WEATHER i WRDF 1982 : Co :

SOTIL : WR00820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha

WATER BALANCE : IRRIGATE ON REPORTED DATE (S)

IRRIGATION : 98 mm IN 3 APPLICATIONS

NITROGEN BAL. ' : SOIL-N & N~UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER = : 100 kg/ha IN 1 APPLICATIONS

RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. : DAYI= A .00 SRAD= A .00 TMAX= A .00 TMIN? A .00
RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00

SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :¢ ET :R

MANAGEMENT OPT : PLANTING:R IRRIG tR FERT :R RESIDUE:N HARVEST:R WIH:M

1YR Days Daily Evapotran. PESW Cumulativea Ave  Temp. Temp
! and after Plant Total Pot. RunOff Drain Preip Irr Sol Max Min
! pDOY Plant 3<~——— mm --—-->2 mm 3<-—-————= Mmm=———————— >IMI/m2 c c
@DATE CDAY EPAA ETAA EOAA SWXD ROFC 'DRNC PREC TIRRC SRAA. TMXA TMNA
82186 0 .00 2.80 2.80 111.1 .0 .0 1l 0 10.2 32.0 24.0
82183 7 .02 1.38 3.21 101.4 0 .0 1 0 10.2 36.6 26.6
82200 i4: .34 .97 3.35 127.6 0 .0 i 33 10.1 37.5 28.0
82207 21 .65 2.82 2.82 110.0 0 23.0 . 1 58 10.0 34.9 27.1
82214 28 1.26 2.80 2.80 109.1 0 44.3 1 98 10.0 35.4 26.6
82221 35 1.45 2.56 2.56 107.9 41.9 81.4 97 98 9.8 32.2 25.9
82228 42 1.46 2.37 2.37 127.0 66.3 133.4 208 98 9.6 29.7 24.6
82235 49 1.48 2.42 2,42 128.9 68.5 158.9 256 98 9.5 32.8 24.6
82242 56 1.40 2.35 2.35 108.2 68.5 169.5 262 98 9.2 32.4 25.6
82249 63 - 1.28° 2.23 2.23 145.9 '85.4 188.6 351 98 9.0 30.1 23.6
82256 70 1.08 2.01 2.01 155.4 214.3 311.0 626 98 8.6 26.0 21.1
82263 77 .98 2,06 2.06 126.3 214.5 348.9 650 98 8.3 30.2 21.8
82269 83 .82 2,06 2.06 119.1 215.1 362.2 669 98 8.1 31.7 21.8
82270 84 .75 1.96 1.96 117.1 215.1 363.6 670 98 7.9 30.0 20.0
82277 Sl .82 1,99 2.00 99.3 215.1 367.5 670 98 7.9 31.8 19.8
82281 95 1.04 1.53 1.92 93.2 215.1 367.5 670 98 7.6 31.9 18.6
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CU*RUN. 8 i N3s2

MODEL . : GECER980 - MAIZE
EXPRERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIRLD OF MAI
TREATMENT - 8 :  N382 _ : ) -
CROP : MATZE CULTIVAR : hybxid corn 4212 - (EI0HRIIEE KT LR
STARTING DATE : JUL 5 1982 ‘ :
PLANTING DATE : JUL 5 1982 ~ PLANTS/m2 : 5.0 ROW SPACING : 50.cm

. WEATHER : WRDF 1982 ' )

' 80IL ' : WR00820001 TEXTURE : SALO - SANDY LOAM
80IL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S)
IRRIGATION : 98 mm IN 3 APPLICATIONS
NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
N-FERTILIZER : © 100 kg/ha IN 1 APPLICATIONS
RESIDUE/MANURE : INITIAL : 0 kg/ha 0 kg/ha IN 0 APPLICATIONS
ENVIRONM. OPT. : DAYL= A .00 SRAD= A .00 TMAX=A .00 TMIN=A .00

RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00

SIMULAfION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG - :R FERT 'R RESIDUE:N HARVEST:R WTH:M

YR Days Daily Evapotran. PESW Cunmulative Ave Temp. Temp
! and after Plant Total Pot. RunOff Drain Prcip Irr Sol Max Min
! DOY Plant 3<-—-— mm —~—-=>3 mm 3<-——f—f—4mm; ———————— >3MJI/m2 R C
@DATE CDAY EPAA ETAA EOAA SWXD ROFC DRNC PREC IRRC SRAA TMXA TMNA
82186 -~ O .00 2.80 2.80 111.1 .0 .0 1 0 10.2 32.0 24.0
82193 7 .02 1.39 3.21 101.4 .0 .0 1 0 10.2 36.6 26.6
82200 14 .41 1.03 3.34 127.2 .0 .0 1 33 10.1 37.5 28.0
82207 21 .76 2.80 2.80 110.1 .0 22,5 1l ‘58 10.0 34.9 27.1
82214 28 1.41 2.78 2.78 109.1 .0 44.0 1 98 10.0 35.4 26.6
82221 35 1.54 2.55 2.55 108.0 42.1 80.9 97 98 9.8 32.2 25.9
82228 42 1.53 2.36 2.36 127.0 66.7 132.9 209 98 9.6 29.7 24.6
.82235 49. 1.55 2.41 2.41 129.0 69.0 158.4 256 98 9.5 32.8 24.6
82242 56 1.47 2.35 2.35 108.3 69.0 169.0 262 S8 8.2 32.4 25.6
82249 63 1.35 2.22 2.22 145.9 86.0 188.1 351 S8 9.0 30.1 23.6
82256 70 1.14 2.00 2,00 155.5 215.0 310.5 626 98 8.6 26.0 21.1
82263 77 1.04 2.05 2.05 126.5 215,2 348.3 650 98 8.3 30.2 21.8
82269° | 83 .87 2.05 2.05 119.2 215.7 361.6 669 98 8.1 31.7 21.8
- 82270 B4° .82 1.95 1.85 117.2 215.7 363.1 670 a8 7.9 3G.0° 20.0
- 82277 o1 .86 1.99 1.99 99.4 215.7 367.0 670 98 7.9 31.8 19.8
7 367.0 670 a8 7.6 31.9 18.6

82281 95 1.09. 1.63 1.91 892.9 215.



*RUN 9 N383

MODEL ¢ GECER980 - MAIZE

EXPERIMENT i MABE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 9 : N383

CROP : MAIZE CULTIVAR : hybrid corn 4212 - (KUK IEKEERNTRNNNY
BTARTING DATE : JUL 5 1982

PLANTING DATE : JUL 5 1982 PLANTS/m2 : 6.0 ROW SPACING : 50.cm
WEATHER : WRDF 1982

SOIL : WRO0820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S)

IRRIGATION S 98 mm IN 3 APPLICATIONS

NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER : 100 kg/ha IN 1 APPLICATIONS

RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS
ENVIRONM. OPT. : DAYL= A .00 SRAD= A .00 TMAX= A .00 T™™IN= A .00

RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00
SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R

MANAGEMENT OPT : PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M
YR Days Daily Evapotran. PESW Cumulative Ave Temp. Temp
! and after Plant Total Pot. RunOff Drain Prcip Irr Sol Max Min
! DOY Plant ?<-=-- mm -~--->3 mm Y- MO ~——————— >3IMTI/m2 o] c
ODATE CDAY EPAA ETAA EOAA SWXD ROFC ‘DRNC PREC IRRC SRAA TMXA TMNA
82186 0 .00 2.80 2.80 111.1 .0 .0 1 0 10.2 32.0 24.0
82193 7 .03 1.39 3.21 101.4 0 .0 1 0 10.2 36.6 26.6
82200 14 .48 1.08 3.33 126.8 .0 .0 1 33 10.1 37.5 28.0
82207 21 .84 2.79 2.79 110.3 o0 21.9 1 58 10.0 34.9 27.1
82214 28 1.45 2.77 2.77 109.3 0 43.6 1 98 10.0 35.4 26.6
82221 35 1.60 2.54 2.54 108.2 42.3 80.3 97 98 9.8 32.2 25.9
82228 42 1.59 2.35 2.35 127.0 66.9% 132.5 209 88 9.6 29.7 24.6
82238 49 1.60 2.41 2.41 129.0 69.3 157.9 256 98 9.5 32.8 24.6
92242 56 1.52 2.34 2.34 108.4 69.3 168.5 262 98 9.2 32.4 25.6
82249 63 1.40 2.21 2.21 145.9 86.4 187.6 351 98 9.0 30,1 23.6
82256 70 1.19 2.00 2.00 155.5 215.4 310.0 626 98 8.6 26.0 21.1
82263 77 1.08 2.04 2.04 126.5 215.7 347.9 650 98 8.3 30.2 21.8
82269 83 .87 2.05 2.05 119.3 216.2 361.1 669 98 8.1 31.7 21.8
82270 84 .79 1.95 1.95 117.3 216.2 362.6 670 98 7.9 30.0 20.0
82277 91 .83 1.98 1.98 99.4 216.2 366.6 670 98 7.9 31.8 19.8
82281 95 1.12 1.63 1.90 92.9 216.2 366.6 670 98 7.6 31.9 18.6
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*NITROGEN BALANCE OUTPUT FILE

*RUN 1 :  N1s1

MODEL : GECER980 - MAIZE

EXPERTMENT : MASE2002 M2z APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 1  : NI1S1 : :

CROP' : MAIZE CULTIVAR : hybrid corn 4212 - [ FICECEC0CCCO0ND
STARTING DATE : JUL 5 1982 . '
PLANTING DATE : JUL 5 1982 PLANTS/m2 : 4.0 ROW SPACING : 50.cm
WEATHER : WRDF 1982 '

SOIL : WR00820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm N03:_43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S)

IRRIGATION : 98 mm IN 3 APPLICATIONS

NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N-FRRTILIZER ¢ 0 kg/ha IN 0 APPLICATIONE .-

RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. : DAYL= A .00 SRAD=A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 €02 = R330.00 DEW = A .00 WIND= A .00

SIMULATION OPT WATER Y NITROGEN:Y N<FIX:N PESTS N PHOTO -  :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG. :R FERT :R RESIDUE:N HARVEST:R WIH:M

I1YR Days Nitrogen Nitrogen Inorg Fix Up~ leach Soil Soil

! and After Crop Grain Veg. Grain Veg, N Fert take Inorg org
! DOY Plant 2<--- Kg/Ha —-->? 3<-- § =-->? 3{--—————mom kg/ha ——=====—-=-- >3
@DATE CDAY CNAD GNAD VNAD GN%D VN%D NAPC NFXC NUPC NLCC NIAD NOAD
82186 0 .0 .0 .0 .00 .00 0 .0~ .0 0 50.5 4458
82193 7 .9 .0 .9 .00 4.26 -0 .0 .2 0 52.1 4456
82200 14 5.7 .0 5.7. .00 3.83 0 .0 5.2 0 48.7 4454
82207 21 21.5 .0 21.5 .00 3.31 0 .0 21.4 4.9 29.4 4452
82214 28 29.3 .0 29.3 - .00 1.91 0 .0 29.4 8.2 20.1 4450
82221 35 35.0 .0 35.0 .00 1.38 .0 .0 35.3 10.7 13.4 4449
B2228 42 38.3 .0 38.3 .00 1.24 0 .0 38.7 11.3 11.0 4447
82235 49 40.4 .0 40.4 .00 1.26 0 .0 40.8 11.3 10.6 4445
82242 56 42.2 11.6 30.6 1.17 .96 0 .0 42.8 11.3 10.6 4443
82249 63 43.7 20.9 22.8 1.07 .75 0 .0 44.4 11.3 10.5 4442
82256 70 45.0 28.5 16.5 .98 .62 0 .0 45.8 11.3 10.5 4440
82263 77 46.5 31.7 14.8 . 94 .56 0 .0 47.3 11.3 10.5 4439
82269 83 47.1 32.8 14.4 .93 .55 0 .0 48.8 11.3 11.3 4437
82270 84 47.1 32.8 14.4 .93 .55 0 .0 49.0 11.3 11.6 4437
82277 91 47.1 32.8 14.4 .93 .55 0 .0 50.7 11.3 13.2 4436
82281 95 47.1 32.8 14.4 .93 .55 0 .0 51.6 11.3 13.9 4435
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*RUN 2 : N1Ss2

MODEL : GECER980 - MAIZE .

EXPERIMENT " ¢ MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 2 : N1S2

CROP ' : MAIZE CULTIVAR : hybrid corn 4212 - (0000000000C00CO0

STARTING DATE : JUL 5 1982

PLANTING DATE : JUL 5 1982 PLANTS/m2 : 5.0 ROW SPACING : 50.cm
WEATHER i WRDI' 1982 _ o
50IL : WR00820001 TEXTURE : SALO = SANDY TLOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3; 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S)

IRRIGATION : 98 mm IN 3 APPLICATIONS

NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER : 0 kg/ha IN 0 APPLICATIONS

RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT., : DAYL= A .00 SRAD= A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 CO2 = R330.00 DEW=A" .00 WIND= A .00

SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R

MANAGEMENT OPT : PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M

YR Days Nitrogen Nitrogen Inorg Fix Up~ leach Soil Soil
! and After Crop Grain Veg. Grain Veg. N Fert take Inorg Org
| DOY Plant 3<=--~ Kg/Ha =-~>3 3¢w= § =-D>3 Ide—mwommnnmnan kg/ha ——~—-—————- >3

@DATE CDAY CNAD GNAD VNAD GN%D VN%D 'NAPC NFXC NUPC NLCC NIAD NOAD

82186 0 .0 .0 .0 .00 .00 0 .0 .0 .0 50.5 4458
82193 7 1.2, .0 1.2 00 4,26 0 .0 .2 .0 52.0 4456
82200 14 6.9 .0 6.9 .00 3.83 0 .0 6.3 .0 47.6 4454
82207 21 .22.4 .0 22.4 .00 2.99 0 .0 22.2 4.8 28.8 4452
82214 28 30.1 .0 30.1 .00 1.79 0 .0 30.1 8.1 19.6 4450
82221 35 35.7 0 35.7 .00 1.33 0 .0 35.8 10.4 13.2 4449
82228 42 39.0 0 39.0 .00 1.19 0 .0 39.1 11.0 10.9 4447
82235 49 41.0 -.0 41.0 .00 1.22 0 .0 41.2 11.0 10.6 4445
82242 56 - 42,8 -11.2. -31.5 1.14 .94 0 .0 "43.1 11.0 10.6 4443
B2249 63 44.4 '20.4 23.9 1.05 .75 0 .0 44.8 11.0 10.5 4442
82256 . 70 45.7 27.9 17.7 .96 .62 0 .0 46.2 11.0 10.5 4440
82263 77 47.1 31.6 15.5 .92 .56 0 .0 47.7 11.0 10.5 4439
82269 83 47.8 32.7 15.1 .91 .54 0 .0 49.1 11.0 11.3 4437
82270 84 47.8 32.7 15.1 .91 .54 0 .0 49.4 11.0 11.6 4437
. 82277 91 47.8 32.7 15.1 .91 .54 0 .0 51.1 11.0 13.2 4436
0 .0 52.0 11.0

82281 95 47.8 32.7 15.1 .91 .54
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* RUN 3 : N183
MODEL . ¢! GECERS80 - MAIZE i

EXPERIMENT i MASE2002 M2 APPLICATION OF DSSAT IN FPREDICTING YIELD OF MAIL
. TREATMENT 3 i N183

CROP : t MAIZE . CULTIVAR : hybrid corn 4212 ~ | KLELINTLEIJEILLL)

STARTING DATE : JUL 5 1982 :

PLANTING DATE : JUL 5 1982 PLANTS/m2 : 6.0 ROW SPACING : 50.cm

WEATHER ' : WRDF 1982 :

SOIL ! WR00820001 TEXTURE : SALO - SANDY LOAM

DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9%kg/ha
IRRIGATE ON REPORTED DATE (S)

SOIL INITIAL C-
WATER BALANCE

e ne es

IRRIGATION 98 mm IN 3 APPLICATIONS

NITROGEN BAL. t SOIL-N & N~-UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER : 0 kg/ha IN 0 APPLICATIONS

RESIDUE/MANURE : INITIAL : 0 kg/ha ; .0 kg/ha IN 0 APPLICATIONS
ENVIRONM. OPT. : DAYL= A .00 SRaD= A .00 TMAX= A .00 TMIN= A .00

RAIN= A .00 C0O2 = R330.00 DEW = A .00 WIND= A .00
SIMULATION OPT : WATER 1Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M
YR Days Nitrogen Nitrogen Inorg Fix Up- leach Soil Soil

| and After Crop Grain Veg. Grain Veg. N Fert take Inorg Org
! DOY Plant 3<--- Kg/Ha ~-->3 3<-- § -->? 3{~=—m—nmeon kg/ha ——~-———————- >3
@DATE . CDAY CNAD GNAD VNAD GN%D VN%D NAPC NFXC NUPC NLCC NIAD NOAD
82186 0 .0 .0 .0 .00 .00 0] .0 .0 »0 50.5 4458
82193 7 1.4 .0 1.4 .00 4.26 0 .0 .3 .0 52.0 4456
82200 14 . 8.0 .0 8.0 .00 3.83 0 .0 7.3 .0 46,6 4454
82207 21 23.1 .0 23.1 .00 2.79 0 .0 22.7 4.7 28.4 4452
82214 28 30.7 .0 30.7 .00 1.72 0 .0 30.5 8.0 19.3 4450
82221 35 36.2 .0 36.2 .00 1.29 0 .0 36.1 10.2 13.2 4449
82228 42 - 39.4 .0 39.4 .00 1.16 0 .0 .39.4 10.8 10.9 4447
82235 = 49 41.4 .0 41.4 .00 1.20 0 .0 41.5 10.8 10.6 4445
82242 56 43.2. 11.3 31.9 1.12 .93 o .0 43.4 10.8 10.6 4443
82249 63 44.8 20.5 24.3 .1.03 .74 0 .0 45.1 10.8 10.5 4442
82256 70 46.1 28.0 18.1 . 95 .62 0 .0 46.5 10.8 10.5 4440
82263 77 47.5 31.4 16.1 .91 .56 0 .0 48.0 10.8 10.5 4439
82269 83 48.2 32.6 15.6 .90 .55 6] .0 49.4 10.8 11.3 4437
82270 84 48.2 32.6 15.6 .90 .55 0 .0 49.6 10.8 11.6 4437
82277 91 48.2 32.6 15.6 .90 .55 0 .0 51.3 10.8 13.2 4436
82281 95 48.2 32.6 15.6 .90 .55 0 .0 52.3 10.8 13.9 4435
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YVRUN 4 + N2851 |
MODEL :. GECERS80 - MAIZE ) :

EXPERIMENT = : MASE2002 M2 APPLICATION OF DSSAT IN PREDICTING YIELD OF MA
- TREATMENT 4 : N2s1 : : '

CROP : MAIZE CULTIVAR : hybrid corn 4212 - [0 LHNRIRHEITIEEY

STARTING DATE : JUL. 5 1982 .

PLANTING DATE : JUL 5 1982 PLANTS/m2 : 4.0 ROW SPACING : 50.cm

WEATHER : WRDF 1982 h

BOIL : WR00820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S) :

IRRIGATION : 98 mm IN '3 APPLICATIONS
'NITROGEN BAL. : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION
' N-FERTILIZER : 50 kg/ha IN 1 APPLICATIONS
RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS
ENVIROMM, OPT. : DAYL= A ,00 SRAD= A ,00 TMAX= A .00 TMIN= A .00
' ' - RAIN= A .00 CO2 ='R330.00 DEW =A .00 WIND=A .00

SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG  :R FERT :R RESIDUE:N HARVEST:R WIH:M

YR Days Nitrogen Nitrégen Inorg Fix Up- leach Soil Soil

! and After Crop Grain Veg. Grain Veg. N Fert take Inorg Org
I DOY Plant *<--- Kg/Ha ==>? ?¢<== § -->? I<-——-—wm—memw kg/ha ==~==m-mw-- >3
@DATE CDAY CNAD GNAD VNAD GN%D VN%D "NAPC NFXC NUPC NLCC NIAD NOAD
82186 0 .0 .0 .0 .00 .00 0 .0 0 .0 50.5 4458
82193 7 .9 .0 .9 .00 4.26 0 .0 .2 .0 52,1 4456
82200 14 5.7. .0 5.7 .00 3.83 0 .0 5.2 .0 48.7 4454
82207 21 21.5 .0 21.5 .00 3.31 0 .0 21.4 4.9 29.4 4452
82214 28 29.3 .0 29.3 .00 1.91 0 .0 29.4 8.2 20.1 - 4450
82221 35 42.9 .0 42.9 .00 1.69 50 .0 43.3 10.7 21.6 4449
82228 42 81.1 .0 81.1 .00 2.50 50 .0 82,7 11.5 15.3 4447
82235 49 81.1 .0 81.1 .00 2.42 50 .0 82.7 11.7 18.2 4445
§2242. - 56 81.1 22.6 58.5 1.79 1.81 50 .0 B82.7 11.9 20.1 4443
82249 63 88.7 45.0 43.7 1,77 1.41 50 .0 90.6 12.1 13.6 4442
B2256 70 92.5 65.4 27.1 1.71 .95 50 .0 94.4 12.6 10.6 4440
82263 77 94.1 75,7 18.4 1.61 . 67 50 .0 96.0 12.6 10.5 4439
82269 83 94.9 77.9 17.0 1.57 . 62 50 .0 97.5 12.6 11.3 4437
82270 g4 %4.9 77.9 17.0 1..57 62 50 Q0 97,7 12.6 11,6 4437
82277 91- 94.9 77.9 17.0 1.57 .62 50 .0 99.4 12.6 13.1 4436
. 82281 95 94.9 77.9 17.0 1.57 .62 50 .0 100.3 12.6 13.8 4435
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*RUN 5 : N2S2 : .
MODEL - : GECER980 ~ MAIZE
EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN. PREDICTING YIELD OF MAI
. TREATMENT 5 @ - N2S2 i
- CROP  : MAIZE CULTIVAR : hybrid corn 4212 - [T
" STARTING DATE : JUL 5 1982 ‘ ' :
PLANTING DATE : JUL 5 1982 PLANIS/m2 : 5.0 ROW SPACING : 50.cm
WEATHER { WRDF 1982 .
SOIL : WR00820001 - TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20: 112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE : IRRIGATE ON REPORTED DATE (S) .

IRRIGATION i - 98 mm IN 3 APPLICATIONS

NITROGEN BAL., : SOIL-N & N~UPTAKE SIMULATION; NO N- _FIXATION

N-FERTILIZER = : 50 kg/ha IN 1 APPLICATIONS _ R

REBIDUE/MANURE 1 INITIAL ) kg/ha i " 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. : DAYL= A .00 SRAD= A .00 TMAX= A . .00 TMIN= A- .00
RAIN= A .00 CO2 = R330,00 DEW = .00 WIND= A .00

‘BIMULATION OPT ! WATER [ 1 NITROGEN ¥ N*FIX N PESTS :N  PHOTO :C ET :R
MANAGEMENT OPT PLANTING:R IRRIG ‘R’ FERT :R RESIDUE:N HARVEST:!R WIHIM

.-

IYR ~ Days Nitrogen Nitrogen Inorg Fix Up- leach Soil Soil’

! and After Crop Grain Veg. Grain Veg. N Fart take Inoxrg Org
| pOY Plant ?<--- Kg/Ha -->? 3<-- % -=->7 I<~-———————-=—- kg/ha —=——-—===-- >3
@DATE CDAY CNAD GNAD VNAD GN%D VN%D NAPC NFXC NUPC NLCC NIAD NOAD
" 82186 o .o 0 .0 .00 .00 0 .0 .0 .0 50.5 4458
82193 7 1.2 0 1.2 .00 4.26 0 .0 .2 .0 52.0 4456
82200 - 14 6.9 .0 6.9 .00 3.83 0 .0 6.3 .0 47.6 4454
82207 21 22.4 ° .0 22.4 .00 2.99 O .0 '22.2 4.8 28.8 4452
82214 28 30.1 .0 30.1 .00 1.79 0 .0 30.1 8.1 19.6 4450
82221 35 44.1 .0 44.1 .00 1.64 50 .0 44.3 10.4 21.7 4449
822280 42 @2.2 .0 82.2 .00 2.41 50 .0 83.6 11.1 14.9 4447
62235 49 82.2 0 82.2 00 2.34 50 .0 B83.6 11.4 17.7 4445
82242 56 B82.2 23.7 58.5 1.79 1.74 .50 .0 83.6 11.5 19.6 4443
82249 63 90.9 47.2 43.8 1.77 1.38 50 .0 92.8 11.6 11.9 4442
82286- 70 93.5- 67.6 25.9 1.69 .89 - 50 .0 95.3 11.8 10.6 4440
82263 77 95.1 76.1 19.0 1,59 . 66 50 .0 96.9 11.8 10.5 4439
82269 83 95,8 78.2 17.6 1.56 . 61 50 .0 98.3 11.8 11.3 4437
@2270° 684 95,8 78.2 17.6 1,56 .61 ~ 50 .0 98.6 11.8 11.6 4437
82277 91 95.8 78.2 17.6 1.56 .61 50 0 100.2 11.8 13.1 4436
82281 95 95.8 78.2 17.6 -1.56 .61 50 0 101.2 11.8 13.9 4435
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*RUN. 6 : N283

MODEL : GECER980 - MAIZE . .
EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 6 :  N283 ' ‘
CROP ¢ MAIZE CULTIVAR : hybrid corn 4212 - [CCC00000000000
STARTING DATE : JUL 5 1982 ‘
PLANTING DATE : JUL 5 1982 PLANTS/m2 : 6.0 ROW SPACING : 50.cm
WEATHER ¢ WRDF 1982 _
S0IL : WR00820001 TEXTURE : SALO - SANDY LOAM
SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
_WATER BALANCE : IRRICGATE ON REPORTED DATE (S)
" IRRIGATION : 98 mm IN 3 APPLICATIONS
NITROGEN BAL. : SO0IL-N & N-UPTAKE SIMULATION; NO N-FIXATION
N-FERTILIZER : _ 50 kg/ha IN 1 APPLICATIONS
RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN . 0 APPLICATIONS
ENVIRONM. OPT. : DAYL=A .00 SRAD= A .00 TMAX=A .00 TMIN= A .00
RAIN= A .00 €02 = R330.00 DEW = A .00 WIND= A .00
SIMULATION OPT : WATER :Y¥Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WTH:M
IYR Days Nitrogen Nitrogen Inorg Fix Up- leach Soil Soil
! and After Crop Grain Veg. Grain Veg. N Fert take Inorg Org
| DOY Plant °<--- Kg/Ha ~=>3 2<-= § —=>3 3Cerm——m—mmme——- kg/ha —=————nemea>3
@DATE CDAY CNAD GNAD VNAD GN%D VN%D NAPC NFXC NUPC NLCC NIAD NOAD
82186 0 .0 .0 .0 .00 . 00 '_ 0 .0 .0 .0 50.5 4458
82193 7 1.4 .0 1.4 .00 4.26 0 .0 .3 .0 52.0 4456
82200 14 8.0 .0 8.0 .00 3.83 0 .0 7.3 - .0 46.6 4454
82207 21 23.1 .0 23.1 .00 2.79° 0 .0 22.7 4.7 28.4 4452
82214 . 28 30.7 .0 30.7 .00 1,72 0 .0 30.5 . 8.0 19.3 4450
82221 35 44.8 .0 44.8 .00 1.60 50 .0 45.0 10.2 21.8 4449
82228 42 82.8 .0 82.8 .00 2.35 50 .0 84.0 10.9 14.7 4447
82235 49 82.8 .0 82.8 .00 2.29 50 .0 84.0 11.1 17.5 4445
82242 56 82.8 24.7 58.1 1.79 1.70 - 50 .0 84.0 11.2 19,5 4443
82249 63 92.1 49.1 43.0 1.77 1.34 50 .0 93.8 11.3 11.2 4442
82256 70 94.1 67.9 26.1 1.68 .88 50 .0 95.8 11.4 10.6 4440
- 82263 77 95.6 76.2 19.4 1.58 .65 50 .0 97.3 11.4 10.5 4439
© B2269 83 96.3 78.3 18,0 1,54 - ,6l 50 .0 98.8 11.4 11.3 4437
. 82270 84 96.3 78.3 18.0 1.54 .61 50 .0 99.0 11.4 11.6 4437
82277 91 96.3 78.3 18.0 1.54 . 61 50 0 100,7 11.4 13.1 4436
82281 95 96.3° 78.3 18.0 1.54 .61 50 .0 101.6 11.4 13.8 4435
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*RUN 7 : ;7 N381

MODEL i GECER980 - MAIZE
EXPERIMENT : MASE2002 MZ APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
TREATMENT 7  : N381

CROP .+ MAIZE . CULTIVAR : hybrid corn 4212 — [ 111 LULLL LKL
STARTING DATE : JUL 5 1982 _
PLANTING DATE : JUL 5 1982 PLANTS/m2 : 4.0 ROW SPACING : 50.cm

| WEATHER .. ! WRDF 1982 S .
SOIL : WR00820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BATLANCE : IRRIGATE ON REPORTED DATE (S)

“ . IRRIGATION | : 98 mm IN " 3 APPLICATIONS
NITROGEN BAL, i SOIL-N & N-UPTAKE SIMULATION; NO N- FIXATION
N-FERTILIZER : 100 kg/ha IN 1 APPLICATIONS
-RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha,IN 0 APPLICATIONS

DAYL= A  ,00 SRAD= A .00 TMAX= A .00 TMIN= A .00
- RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND= A .00
SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING:R IRRIG R FERT :R RESIDUE:N HARVEST:R WTH:M

ENVIRONM: OPT.

IYR Days Nitrogen Nitrogen Inorg Fix Up- leach Soil Soil
| and After Crep Crain Veg. CGrain Vey. N Fert take - Inorg Org
| DOY Plant ?<--- Kg/Ha -->3 3<-— % -->? <--c——um—omma- kg/ha -=====v=-=- >3
@DATE CDAY CNAD GNAD VNAD GN%D VN%D NAPC NFXC NUPC NLCC NIAD NOAD
82186 - 0 .0 .0 .0 -,00 .00 0 .0 .0 .0 50.5 4458
82193 7 .9 .0 .9 .00 4.26 0 .0 .2 .0 52.1 4456
82200 14 5.7 .0 5.7 .00 3.83 0- .0 5.2 .0 48.7 4454
. 82207 . 21 21.5 .0 21.5 .00 3.31 0 .0 21.4 4.9 29.4 4452
82214 28 29.3 .0 29.3 .00 1.91 0 .0 29.4 8.2 20.1 4450
82221 = 35 50,6 .0 50.6 .00 2.00 100 .0 51,3 10.7 29.9 4449
82228 42 81.8 .0 81.8 .00 2.52 100 .0 83.4 12.8 61.3 4447
82235 - 49 81.8 .0 81.8 .00 2.43 100 .0- 83.4 14.0 64.3 4445
82242 56 81.8 22.6 59.2 1.79 1.82 100 .0 B83.4 14.7 65.6 4443
82249 63 89.0 45.0 44.0 1.77 1.42 100 .0 90.9 16.5 57.6 4442
82256 70 102.9 66.7 36.2 1.75 1.25 100 .0 104.8 32.4 28.8 4440
82263 77 114.5 85.5 29.0 1.74 1.05 100 .0 116.3 35.6 15.6 4439
82269 83 117.1 91.6 25.5 1.74 .93 100 .0 121.1 36.1 14.0 4437
82270 84 117.1 91.6 25.5 1.74 .93 100 .0 121.9 36.2 14.2 4437
82277 . 91 117.1 91.6 25.5 1.74 .93 100 .0 127.1 36.3 15.6 4436
82281 95 117.1 91.6 25.5 1.74 .93 100 .0 130.1 36.3 16.3 4435
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_¥RUN
MODEL

8

EXPERIMENT
TREATMENT

CROP

N382
GECER98B0 - MAIZE :

: MASE2002 M2 APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI.

STARTING DATE
PLANTING DATE
WEATHER

SOIL

N3s82
MAIZE CULTIVAR : hybrid corn 4212 - 1§16 LILLELELBLILY
JUL 5 1982

‘JUL -5 1982 PLANTS/m2 : 5.0 ROW SPACING : 50.cm

¢ WRDF 1982

" 80IL INITIAL C :
WATER BALANCE
JRRIGATION

NITROGEN BAL.

N-FERTILIZER
RE S IDUE /MANURE

. ENVIRONM. OPT.

SIMULATION OPT @
MANAGEHMENT OPT :

¥R

| and

| DOY
@DATE

82186
82193
82200
82207
82214
82221
82228
82235
82242
82249
82256
82263

82269

82270
82277
82281

WRO0820001  PERTURE ¢ SALO -« SANDY LOAM
DEPTH: 90cm EXTR, H20:112.5mm NO3: 43.3kg/ha NH4: 6.%kg/ha
IRRIGATE ON REPORTED DATE (8) :

98 mm IN 3 APPLICATIONS
SOIL-N & N~UPTAKE SIMULATION; NO N-FIXATION
100 kg/ha IN 1 APPLICATIONS : .
INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS
: DAYL= A .00 BRAD=A .00 TMAX= A .00 TMIN= A .00
RAIN= A .00 CO2 = R330.00 DEW = A .00 WIND=A .00
WATER Y NITROGEN:Y N-FIX:N PESTS !N PHOTO :C ET :R

PLANTING:R IRRIG :R FERT :R RESIDUE:N HARVEST:R WIH:M

Duys Nitrogen . Nitrogen Inexrg Fix Up= leagh 8eil Soil
After Crop Grain Veg. Grain Veg. N Fert take Inerg Oxg
Plant 3<--- Kg/Ha =-=->3 3&-= & =—->3 I€-mmmmmcmmman kg/ha =-==--==m~-- >3
CDAY CNAD GNAD VNAD GN%D VN%D ' NAPC NFXC NUPC NLCC NIAD NOAD
0 .0 0 - .0 .00 .00 0 .0 0 0 50.5 4458
7 1.2 .0 1.2 .00 4.26 0 .0 .2 .0 52,0 4456
14 6.9 .0 6.9 .00 3.8B3 0 .0 6.3 .0 47.6 4454
21 22.4 .0 22.4 .00 2.99% - 0 .0 22.2 4.8 28.8 4452
28 30.1 .0 30.1 .00 1.79 0 .0 30.1 8.1 19.6 4450
35 52.3 .0 52.3 .00 1.94 100 .0 52.8 10.4 30.3 4449
42 85.9: .0 85.9 .00 .2.51 " 1Q0 .0 B7.5 12.4 57.9 4447
49 85.9 .0 85,9 .00 2.44 100 .0 87,5 13.5 60,9 4445
56 85.9 23.7 62.2 1.79 -1.85 100" .0 B7.5 14.2 62.3 4443
63 92.3 47.2 45.1 1.77 1.42 100 .0 94.2 15.8 bB5.1 4442
70 106.9 69.9 37.0 1.75 1.25 100 .0 108.7 30.7 26.8 4440
77.117.7 88.0 29,7 1.74 1.03 100 .0 119.5 33.5 14.7 4439
83 120.0 94.3 25.7 1.74 .89 100 .0 123,5 34.0 13,5 4437
84 120.0 94.3 2b5.7 1.74 .89 100 .0 124,11 34.0 13.7 4437
91 120.0 94.3 25,7 1.74 .89 100 .0 128.3 34.1 15.2 4436
95 120.0 94.3 25.7 1.74 .89 100 .0 130.7 34.1

15.9 4435
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C YRUN 9 1 N3S3 S
’ o GECERSB0 - MALZE

MODEL ; ‘ -
EXPERIMENT : MASE2002 Mz APPLICATION OF DSSAT IN PREDICTING YIELD OF MAI
. TREATMENT 9 ! N383

CROP : MAIZE CULTIVAR ! hybrid corn 4212 ~ LEJII LN LI
S8TARTING DATE : JUL 5 1982° '
PLANTING DATE ' JUL 5 1982 PLANTS/m2 : 6.0 ROW SPACING : 50.cm
WEATHRER " { WRDF 1982 } -

8OIL : WR00820001 TEXTURE : SALO - SANDY LOAM

SOIL INITIAL C : DEPTH: 90cm EXTR. H20:112.5mm NO3: 43.3kg/ha NH4: 6.9kg/ha
WATER BALANCE ¢ IRRIGATE ON REPORTED DATE(S)

IRRIGATION : 98 mm IN 3 APPLICATIONS

‘NITROGEN BAL.  : SOIL-N & N-UPTAKE SIMULATION; NO N-FIXATION

N-FERTILIZER 100 kg/ha IN 1 APPLICATIONS :
RESIDUE/MANURE : INITIAL : 0 kg/ha ; 0 kg/ha IN 0 APPLICATIONS

ENVIRONM. OPT. : DAYL= A .00 SRAD= A .00 TMAX=A .00 TMIN=A .00

: , RAIN= A .00 CO2 = R330.00 DEW=A .00 WIND=A .00
SIMULATION OPT : WATER :Y NITROGEN:Y N-FIX:N PESTS :N PHOTO :C ET :R
MANAGEIMENT OPT : PLANTING:R IRRIG (R FERT :R RESIDUE:N HARVEST:R WTH:M

IYR Days " Nitrogan Nitrogen Inoxrg Fix Up- leach Soil Soil
| and After Crop Grain Vag. Grain Veg. N Fert take Inorg Oxg
.1 DOY Plant *<--- Kg/Ha -=>? ¥3<~-- § ~->? <-——--m—oommo kg/ha —-=---————--- >?
@DATE CDAY CNAD GNAD VNAD GN%D VN%D NAPC NFXC NUPC NLCC NIAD NOAD
82186 0 .0 .0 .0 .00 .00 0 L Q .0 .0 50.5 4458
82193 7 1.4 .0 1.4 .00 4.26 0] .0 .3 .0 52.0 4456
82200 14 8.0 .0 8.0 .00 3.83 0 .0 7.3 .0 46.6 4454
82207 21 23.1 .0 23.1 .00 2.79 0 .0 22.7 4.7 28.4 4452
82214 28 30.7 .0 30.7 .00 1.72 0 .0 30.5 8.0 19.3 4450
82221 35 53.4 .0 53.4 .00 1.90 100 .0 53.7 10.2 30.5 4449
82228 42 88.8 .0 88.8 .00 2.51 100 .0 90.2 12.1 55.6 4447
82235 48 8BB.8B .0 B8B8.8 .00 2.45 100 .0 90.2 13.2 58.5 4445
82242 56 88.8 24.7 64.1 1.79 1.87 100 .0 90.2 13.8 59.9 4443
82249 63 94.6 49.1 45.6 1.77 1.42 100 .0 96.4 15.4 53.4 4442
82256 70 109.5 72.0 37.4 1.75 1.25 100 .0 111.2 239.5 25.6 4440
82263 77 119.8 89.8 30.1 1.74 1..01L 100 .0 121,5 32.1 14.1 4439
82269 83 121.9 ©96.1 25.8 1.74 .87 100 .0 125.2 32.5 13.2 4437
82270 84 121.9. 96.1 25.8 1.74 .87 100 .0 125.8 32.6 13.4 4437
82277 91 121.9 96.1 25.8 1.74 .87 100 .0 129.8 32.6 14.9 4436
.0 132.0 32.6 15.6 4435

- 82281 95 121.9 96.1 25.8 1.74 .87 100
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SUMMARY AND CONCLUSION

 Maize is one of the most important cereals of the world both for human and animal
consumption. It occupies 6.30 million hectares with a production of 10.80 million tgones.
Over 85 percent Q_f its production in the Acountry is consumed directly as food in various
forms, such as -chapat/tis, roasted ears, popcorn etc. The maize is also used as feed for poultry

and in the starch industry.

Hybrid corn 4212 was sown in the experimental plot (16.0x15m) size of
demonstration farm, WRDTC, LLT. Roorkee on 05.07.2002. Before sowing, the plot was
ploughed with the help of Tiller. The plot was divided in to 9 numbcrs of subplots cach of
which is 4.0 x2.5m size. The maize was sown in rows spacing of 50 cm and plant to plant
spacing of 50 cm maintained. The seeding depth was 2-3 cm with 2 seeds per hill. A uniform
: dbse of Diamonium phosphate (DAP) was applied on the plot at the rate of 50 kg per ha. The
maize crop was irrigated with 98mm of water in 3 applications. There after due to rain at

regular interval no irrigation was needed till harvesting, Urea was applied on 09.08.2002 @
220 kg/ha when the crop was at knee high stage. The crop was harvested on 08.10.02 and the

yield and Attributes were recorded.

The field result showed that the average Grain yield was 5197 kg/ha where as the
DSSAT crdp model has predictéd the Grain yield of 5255 kg/ ha. This implies that the model
has predicted 58 kg higher grain yield, which is acceptable. The predicted yield attribﬁtes and
other development variables such as per grain weight, grains per cob, grain number per m’,
max LAI, biomass at harvest stage, byproduct etc of the crop model were also compared with |
the ficld results. It has been observed that the crop model has predicted the value of the said
attributes on a slightly higher side than the field results, except the number of Grains per m>
and per cob. The extent of the variability was well with in the acceptable limit. The water and
Nitrogen stress of the crop during the main development stage was also noticed. The crop
was subjected to water and nitrogen stress of 9%, 6% when the crop was at the age of 12

days and 42 days respectively.
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Since the variability of the DSSAT crop model predided was with in the acceptable
limits, the validated programﬁie was further extended under different Agronomical practices
and prcdlctlons were made on account of Gram Yield. The Experiment Treatment
combination consists of three levels of Nltrogen (0, 50, 100kg N/ha) with three levels of

Plant populations (4, 5, and6/m?). The other inputs were assumed the same as that used for
 validation, The Result are summarized below: s '
(1)  Increasing the plant population increased grain yield, but decreased the unit weight
grain and the number of grain per cob Increasmg the plant population from 4 to 5 and |
6/ m’increases the grain yield
(a)  To 1.87%, 2.12% when No Nitrogen was applied.
®) " To 1.“53%, 2.38% when 50kg Nitrogen was applied
() To 3.03%, 5.14% when 100kg Nitrogen was applied

(2)  Increasing thAe Nitrogen application increased grain yield as well as the unit weight of
the gxam and thc number of grain per cob. Incxcasmg the' Nmog,en application from 0 to 50
and 100kg N/ha incr eased grain yield

(a) To 39.80-40.60% when 50kg N was applied.

(b)  To 48.80-53.20% when IOOkg N was Applied.

Keeping in view the above DSSAT ﬁndiﬁgs, the variability of the attributes predicted
and field obsewed results are w1thm the acceptable limits. It is concluded that DSSAT can
satlsfactonly predlct the yield of maize in soil chmanc conditions of Roorkee, therefore may
be accepted as validated at Roorkee for growing maize. However, further studies with
different aspécté of management can be carried out at different sites to validate the accuracy
and reliability of the DSSAT crop model. This is useful to the planners to forecast maize crop
yield to enable the government to take policy decision on advance planning of internal food

distribution, relief measures, and grain storage etc.
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Weather data for the month of June 2002 Annexure-I

Date Day of year |[Max.temp °C|{Min.temp °C|Rainfall mm/|SunshineHours
01.06.02 | 82152 38.00 21.00 |. 2420 | 1250
02.06.02 82153 39.00 2200 | 0.00 12.20
03.06.02 | 82154 137.00 2000 | 0.00 ©12.00
04.06.02 | 82155 37.50 | 2400 | 0.00 12.50
105.06.02 | 82156 - 37.50 25.50 0.00 12.50 |
06.06.02 | 82157 36.00 24.50 0.00 12.50
07.06.02 | 82158 35.50 25.00 0.00 11.00
08.06.02 | 82159 | 37.00 26.00 0.00 8.00
09.06.02 | 82160 | 38.00 25.00 0.00 10.00
10.06.02 | 82161 39.00 25.50 0.00 12.50
11.06.02 | 82162 38.00 25.00 0.00 |  12.00
12.06.02 82163 ©30.50 21.50 24.40 12.50
13.06.02 | 82164 36.00 21.00 0.00 - 8.00
14.06.02 | 82165 1 35.00 27.00 4.00 12.00
15.06.02 | 82166 34.50 126.00 0.00 11.00
16.06.02 | 82167 34.00 22.00 2000 | 11.50
17.06.02 | 82168 34.00 19.50 0.00 6.00
18.06.02 | 82169 34.00 26.00 0.00 |  10.00
19.06.02 | 82170 33.50 2550 |  0.00 10.50
20.06.02 | 82171 34.00 25.00 0.00 11.00
21.06.02 | 82172 35.00 26.00 0.00 10.00
22.06.02 | 82173 33.50 26.50 0.00 10.50
23.06.02 | 82174 34.00 27.00 0.00 11.00
24.06.02 | 82175 27.00 24.00 12.20 11.00
25.06.02 | 82176 36.50 25.00° 0.00 4.00
26.06.02 | 82177 35.00 24.50 1.20 11.50
27.06.02 | 82178 35.50 24.00 5.80 10.50
28.06.02 | 82179 36.00 24.00 0.00 ~10.00
29.06.02 | 82180 36.00 2500 | "0.00 8.00
30.06.02 | 82181 35.00 25.50 0.00 11.00
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Weather data for the month of July 2002 Annexure-II

Date Dajf of year|Max.temp °C|Min.temp °C|Rainfall mm|SunshineHours
01.07.02 82182 36.50 2800 | 0.00 10.00
02.07.02 82183 34.00 29.00 0.00 8.00
03.07.02 82184 34.50 27.00 0.00 5.00
04.07.02 | 82185 33.00 23.00 38.00 4.00
05.07.02 82186 32.00 24.00 1.40 2.00
06.07.02 82187 34.00 24.00 0.00 2.00
07.07.02 82188 36.00 25.00 0.00 ©9.00
08.07.02 82189 37.00 26.00 0.00 11.00
09.07.02 82190 36.00 28.00 0.00 10.00
10.07.02 82191 37.00 | 27.50 0.00 11.00
11.07.02 82192 38.00 - 27.50 0.00 12.00
12.07.02 82193 38.00 28.00 0.00 10.00
13.07.02 82194 38.50 28.50 0.00 11.00
'14,07.02 | 82195 38.00 28.00 0,00 10.00

1 15.07.02 82196 39.50 2750 | 0.00 8.00
- 16.07.02 82197 39.00 28.50 0.00 8.00
17.07.02 82198 37.00 28.00 0.00 7.00
18.07.02 | 82199 36.50 27.50 0.00 9.00
19.07.02 82200 34.00 28.00 0.00 9.00
20.07.02 | 82201 35.00 27.00 0.00 - 8.00
21.07.02 | 82202 |  35.00 26.50 0.00 10.00
22.07.02 82203 34.50 27.00 0.00 10.00
23.07.02 82204 35.00 26.00 0.00 5.00
24.07.02 82205 34.50 28.00 0.00 . 9.00
25.07.02 82206 34.50 27.00 0.00 10.00
26.07.02 | 82207 36.00 28.00 0.00 8.00
27.07.02 82208 35.00 27.00 0.00 8.50
28.07.02 82209 36.00 127.00 0.00 10.00
29.07.02 82210 36.50 26.00 0.00 ~11.00
30.07.02 82211 ~36.50 26.50 - 0.00 12.00
' 31.07.02 82212 |  36.00 26.50 0.00 10.00
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Weather data for the month of August 2002

Annexure-III

Date | Day of year|Max.temp °C|Min.temp °C|Rainfall mm| Sunshine Hours
01.08.02 | 82213 33.50 26.00 0.00 9.00
02.08.02 | 82214 34,00 27.00 0.00 10.00
03.08.02 | 82215 29.00 27.00 0.80 9.00
04.08.02 | 82216 28.00 23.50 95.00 7.00
05.08.02 | 82217 29.00 24.00 0.00 9.00
06.08.02 | 82218 31.50 24.00 0.00 9.00
07.08.02 | 82219 36.00 27.00 0.00 $.00
08.08.02 | 82220 35.50 28.50 0.00 11.00
09.08.02 | 82221 36.50 27.50 0.00 1100
10.08.02 | 82222 32.00 28.00 0.00 9.00"
11.08.02 | 82223 | 2800 | 2350 | - 40.00 2.00_
12.08.02 | 82224 28.00 24.50 11.20 0.00
13.08.02 | 82225 28.00 24,50 11.00 10.00
14.08.02 | 82226 | 2800 23.50 | 4980 0.00
15.08.02 | 82227 31.00 23.50 0.00 0.00
16.08.02 | 82228 33.00 24.50 0.00 3.00
17.08.02 | 82229 |  33.00 26.00 0.00 9.00
18.08.02 | 82230 32.50 25.50 ' 1.00 9.50
19.08.02 | 82231 33.00 24.50 9.00 6.00
20.08.02 | 82232 34.00 25.00 15.40 7.00
21.08.02 | 82233 32.00 23.50 6.00 10.00
22.08.02 | 82234 32.00 23.50 15.20 9.00
23.08.02 | 82235 33.00 24.00 0.00 8.00
24.08.02 | 82236 34.00 24.50 0.00 7.00
25.08.02 | 82237 33.50 25.00 0.00 9.30
126.08.02 | 82238 33.50 25.50 3.00 9.00
27.08.02 | 82239 31.50 25.50 1.80 10.00
28.08.02 | 82240 32.50 26.00 0.00 9.00
29.08.02 | 82241 30.50 26.00 0.00 7.00
30.08.02 82242 31.50 26.50 1.60 8.00
31.08.02 | 82243 31.00 26.00 2.00 8.50
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Weather dix't}a' for the month of?Septém‘b.éi'.ZO'(:)Z "

Ann exure-1V

Rainfall

: : , o Sunshine
Date - |Day of year | Max.temp °C|Min.temp °C mm Hours
01.09.02 | 82244 3250 | 23.50 0.00 8.00
02.09.02 | 82245 34.00. 2450 | 14.80 7.00
03.09.02 | 82246 25.00 2350 | 46.40 4.00
04.09.02 | 82247 132.00 ©22.00 2.20 0.00
05.09.02 | 82248 32.00 23.50 0.00 10.00
06.09.02 | 82249 | 2450 22000 | 23.80 9.00
07.09.02 | 82250 2300 | 2000 | 132.00 0.00
08.09.02 | 82251 22.00 19.50 82.00 0.00
09.00.02 | 82252 130.00 20.00 0.00 4.00
10.09.02 | 82253 31.00 22.50 0.00 8.00 -
11.09.02 | 82254 26.00° 23.00 0.00 9.00
12.09.02 | 82255 23.00 21.50 21.00 5.00
13.09.02 | 82256 27.00 21.50 40.00 0.00
14.09.02 | 82257 32.00 21.50 8.40 6.00
15.09.02 | 82258 30.00 ©20.00 220 3.00
16.09.02 | 82259 3100 | 23.50 0.60 9.00
17.09.02 | 82260 25.50 ©24.00 0.00 10.00
18.00.02 | 82261 30.00 20.50 10.30 7.00
19.09.02 | 82262 31.00 20.50 0.90 8.00
20.09.02 | 82263 132,00 22.50 1.00 ' 10.00
21.09.02 | 82264 32.50 23.50 0.00 9.00
22.09.02 | 82265 31.50 21.00 16.20 7.00
23.09.02 | 82266 32,00 21.00 0.80 8.00
24.09.02 | 82267 32,50 21.00 0.40 10.00
25.09.02 | 82268 31.00 - 23.50 0.90 9.00
26.09.02 | 82269 30.50 20.50 060 9.30
27.09.02 | 82270 30.00 20.00- 1.40 10.00
28.09.02 | 82271 30.50 1 20.50 0.00 9.50
29.09.02 | 82272 30.00 21.60 0.00 9.50
30.09.02 | 82273 31.00 20.00 0.00 10.00
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" Weather data for the month of October2002 Annexure-V

: A Sunshine

Date Day of year|Max.temp °C|Min.temp °C Rainfall mm Hours
01.10.02 82274 33.50 20.00 = 0.00 10.00
02.10.02 82275 32.00 20.50 - 0.00 10.00
03.10.02 82276 33.00 19.00 0.00 - 10.15
04.10.02 82277 32.50 17.50 0.00 10.15
05.10.02 82278 32.00 18.00 0.00 9.50
06.10.02 82279 31.50 18.50 0.00 10.00
07.10.02 82280 _32.00 19.50 0.00 - 10.00
08.10.02 82281 32.00 18.50 0.00 10.25

149



'_'EXPE'RIMEANT} DETAILS CODES

4o .

lloadors unqd'in.the 4 Lina to ldantlly vnrlhbleb aran listed flrat, woden to Ldﬁntlry mathodn,

. chamicaln, ®to, ard 1isted next ln acctlona that re
and weed speclos;Dlseases and pests;Dralnag
fnoculants and amendments; Harvest componenta;Harvest slze catagord
chemical appllcatlons; Mathods-irrigation and water managemoent; Mot ho

late to npocific aspects {(ChemlcalastCrop

a; Envlronment modlflratlon factors; fortilizars,
en;Mathode~fortilizer and

- _matorialos elont dlatribution; Rezidues and organic fortllizarss Rotatlons;Soll texturesand °
Tillage impléments), ~° ° . - R R S '

Tha flalda Ih the Illn\nrn an follows:

ChR

50

Tha ‘unkveraal’ nods uaad to taniiitate data Intarchange.

DESCRIBTION A description of the code, with units.

The source of the codes (IB=IBSNAT), Codes addad by a user should be referenced In

Annexure-V1

ds=-scll analysls; Plantlng

this fleld and the name and address of the person adding the code should be entered as
a comment {ie.with a ‘1’ in column 1) below thia note, This is lmportant to ensure
4 that Informatlon from different workexs can b easlly integrated, Users adding  codes
. should 3also ensura that thoce constructed by adding a numbar to sectlon coda . -
(eg.FE001,CKOO01) ara clearly fdentified with_ a letter i{n the thls position {eg.FEKD1
for a fartillzaer codoe addod by somaono with a family nama boaginning with ¥j.
Mlaadors : - “ .
@cbeE -~ DESCRIPTION _ . . i . $0
ADDRESS Contact address of principal scientist a B
. C Crop component number (default = 1} ! . 1D
CDATE Application date, yeaxr + day or days from planting iB
CHAMTY Chemical appllicatlon amount, kg ha-1 . . ) iB
~ CRCOD Chemlca}l material, code . : h1:)
. CHDEP Chemical application depth, cm . ' . ) . IB
CHME - Chemical application method,’ code o . . ) I8 .
CHNOTES Chomical notes (Targats, chomical nama, otc.) -, . .- IB
CNAME Cultivar name : : ) . ) 1D
. . CNOTES Cultivar datalls (Type, pedigxes, etc.) . ' . IB
- . GRS Crop code - - - . . o ) o - o 4]
R Cultivar level . ' : : T be:]
ECO2 CO2 adjustment, A,S,H,R + vpm ) ’ ' = . 18
EDATE Emergonce date, oarliast trdatmant . X mn
EDAY paylength adjustmant, A, S, MR+ nh : o i
- EDEW Humldity.adjustmont, A,S,M R + oC D . . L n
EMAX Temperature (maximum) adjustment, A,S,M,R + oC ) - 8-
" EMIN Temperature {minimum} adjustment, R,8,M,R + oC_ | ] . B
"ERRD Radlatlon adjustment, A,S,M,R + MJ m-2day-1 - IB
ERAIN Preciplitation adjustment, A, S, M R + mm . . 1B
EWIND Wind adjustment, A,S,M,R + km day-1 . iB
FACD Fertillzer application/placement, code : ) I8
FAMC Cca in applied fertilizer, kg ha-1 : . P . 18
FAMK K ip applled fertlllzer, kg ha-l ' : 1B
FAMN N Ln applled fertlilzer, kg ha-1 . . . ) 18
. FAMO other elemonts in appliad fertillzer, kg ha-1 ' n
FAMP P in applled fertilizer, kg ha~-1 o . B
FDATE Fertillzatlon date, yeax + day or days from planting 1B
.. FDEP Fertilizer incorporation/appllcation depth, cm 1B
S FL” Field level . . : ) ’ ‘ 1B
FLOD Drain depth, cem . : ' . 1B
FLDS Drain spacing, m o . ' B
FLDT Drainngo typo, coda , i
rLop Obstruction to sun, degrecs ' : o IB
FLSA siope and aspect, degrees [rom horizontal plus dlrectlon (W, NHW, etc. 18
FLST Syrface stones {Abundance, % % Slze, 5,M, L) : : . B
FMCD Fertillzex materlal, code . : T . ) ! 18
rocp Othex element code, ©,¢.,. MG’ . - . - ‘ LB
HAREA Harvest arxea, m-2- ' . ip
HARM Harvest method : . : n
1HCOM Karvest component, codec. o . : . I
-HDATE Marvest dats, year + day or days from plantlng ’ 1
HL Harvest level ) . - IB
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PLDP
PLDR
PLDS
PLEN
PLME
PLOR
PLPH
PLRD
PLRS
PLSP
PLWT
PPOE
ppop
PRNO

RACD
RAMT
RCOD
RDATE
RDEP
RDMC
RESK -
RESN
RESP
RIND
SA
SABD
SABL

P e St -

Rarvest row length, m

Harvest percentage, 3

Harvest Iow number

Harvest slzae group, code

Harvest stage

Method for automatic applications, co

Amount par automatle {rrigation Lf fixod, mm

Initial conditions lavol
Dcpth, base of layer, cm

Inltlal conditions measurement date, Year + days
Nodule welght from previous crop, kg ha-1

Rhizobia effectliveness, 0 to 1 scale
Rhizobila number, 0 to 1 scale

da

Root weight from previous cxop,. kg ha-1

Irrigation date, year + day or days from planting
Managemant depth for automatlc application, em

Fleld ID (Institute + slta + Fleld)

Soll ID (Institute + Site & year + Soll)

Irrigation application efficlency, fractlion

End polint fof automatic appl., % of max.

cultivar ldentlfler

End of automatic applications, growth stage

Irrigation opexration, code

Irrigation amount, daepth of water/watartable,

Threshold for automatiec appl., % of max.

Chemical applications level
Environment modiflcations level

"Fertilizer applications level

Harvest level

Irrigation level

pPlanting level

Resldue level

Tillage level

Notes

Rotat ion component =~ option {(default

Environmental modiflcation date, year *

Transplant age, days

Gross plot axea pexr rep, m—-2

previous crop code .
planting date, year * days from Jan.
Transplant environment, ~C

Names of sclentlsts’

plot layout

planting depth, cm

Plots relatlve to drains, degrees

planting distribution, row R, broadcast B, hill H

Plot length, m E

Planting method, code

plot orlaentatlon, degrees from N
plants per hill (if appropriate)

Row dlrectfon, degrees from N

Row spacing, cm

piot spacing, cm

planting materlal dry welght, kg ha-1
plant populatlon at emerxgence, m~2
plant population at seeding, m-2
Rows per plot

Rotation component - number (dafault
Residue appllcatlon/placement, code
Residue amount, kg ha-1

Residue material, code

Incorporation date, year + days
Residue incorporation depth, cm
Residue dry matter content, %

{pesidue potassium concentratlon, ¥

Residue nitrogen concentration, %
residue phosphorus concentration, ¥
Residue incorporatlion percentage, L]
Soll analysis level

Bulk denslity, molst, @ cm~3

Depth, basse of layer, cm

- 1)

1

- 1)
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SADAT
SAHB

SAITH

SAKE

SANT -

5A0C
SAPX
81120

Analysis date, year + days from Jan, 1
pH in buffar -

pil In water

_Potassium, exchangeabla, cmol kg=l
Totsl nitrogen, g kg~1 - E
organic. cazbon, g kg-1 . .
Phosphorus, extractable, mg kg=1 . .
Wator, cmd cm-3 .

SITE{S}) Name and location of exporimental alte({a)

SLDP
SLTX
&M
sMnBe
SMKE
SMEX
SNHA4
SNO3’
TDATE
" TDEP
TIMPL
TL

TN
TNAME
WSTA

501l depth, cm )
Soll texture. o
simulation control level
pH Ain buffer datermination method, code
Potnsnium dotormination method, cede
Phosphorus detarmination method, cods
Ammonium, KCl, g elemental N Mg-1 aoll
Nitrate, KCl, g elemental N Mg-1 soll
Ti{llage date, year + day
Tillage depth, cm
Tillage implement, code
TL{llage leval ’

. Treatment number

" Troatment nama .
Weather statlon code (Institute + Slta)

sChemlcals (Hetblcidés, Insecticides, Funglcides,'etc.)

4CDE
CHOOL
. CHDO2
CHO003
CHO04
" onods
CcHOO6
CHOO7?
cHOOB
CHOO09

CHO1O

CHO11
cHoz21
_CHO22
CHO23
cHO24
CHO23
CHOz6
CHO27
CHO28
CHO29
CHO30
- CHO31
CHO032
CHO33
CHO34
CHO35
CHO3®
CHO37
CHOJ8
‘THO39
CHO40
CHO41
CHO42
CHO43
CHO44
CHO45
CHOS1
CHOS52
CHO53
CHO54
CHOS55
CHO56
CHOS57
*Crop

DESCRIPTION

Alachlor {Lasso}, Hetolachlor (Dual} (Herbicldej
Propanil [Herbiclde]

Trifluralin [Merblcide)

balapon (Herbicide] .

MCPA [Harbicldo) .

2,4-b [Merblcide)

2,4,5-T {Herblclde] .

pendimethalin [Hexrbiclde)

Atrazine {[Horblclda)

piquat (Herblcide]

Paraquat [Herblclda]

Carbaryl, Sevin, Septene [Insecticide)
Malathlon, Mercaptothion [Insecticide] s
Naled ([Insectlclde] ' : } .
pDimethoata [Insecticlde]
Fention [Insectliclde}
plazinon, Basudin {Insecticide] .
Ethion, Diethion .[Insecticlde)
Oxydemeton-Methyl {Insecticlide]
Nz2inphos-Methyl {Insecticide] -
Phosphamidon‘[Insecticide)_
Mevinphosl [Insecticide]
Methyl Parathion {Insecticide)
parathion [Insectlclde]

pDT {Insectlcide)

BHC, HCH {Insecticlde}
chlordane (Insecticidaj
Heptachlor [Insectlclde]
Toxaphene {Insectlclde]

Aldxin {Insecticide]

pleldrin [Insecticlide)

Endrin, Nendrin [Insectlclde]
Methomyl, Lannat {insecticide]
Thiotex {Insectliclide]

Furadan [Insectlicide]
Endosulfan [Insectlclde]
captan (Funglcida]

penomyl [Fungiecide)

zineb [Funglcide)

Maneb (Fungicide]

Mancozeb {[Fungicida)

Tilt (Funglcide} )
Rhizoblum (for legume crops}
and Weed Species

v
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DESCRIPTION

Arold

Alfalfa/lucerno

Barley

Dry baan

Beet sugar i
Broad leaf weeads :
Cotton
Cassava
Fallovw

Grass weeds
Pearl Millet
Malze

Qats

Peanut
Potato

Rice

Soybean
Sugar Cane
Graln sorghum
Shrubs/trees
Whoat

*Dlsease and Pest Organlsms

@CDE DESCRIPTION

1Examples of codes that have been used are glven below.

CEW Corn ocarworm (Hallothls zea), no, m=32 . ‘
VBC velvetbean catexplllar (Anticaxsla gemmatalls), no. m-2
SBL Soybean looper (Pseudoplusia includens}, ho. m-2
SKB Southern green stinkbug (Mezara viridula), no. m=-2
RKN Root-knot nematode (Meloidogyne spp.), no. cm-3 soil
cUT Cutworm, no. m-2 o

*Dralinage

QCDE DESCRIPTION

DROO0 No dralinage !

DROCY1 Dltches

DROO2 Sub-surface tiles

DROO3 Surface furrows

*Environment Modiflication Factors

QCDE DESCRIPTION

A Add .

s Subtract

M Multiply

R Replace

*Fertilizers, Inoculanté and Amendments

DESCRIPTION

Ammonium nitrate
Ammonium sulfate
Ammonium-nitrate-sulfate
Anhydrous ammonfa

Urea

pilammnoium phosphate
Monvammonium phosphate
Calrium nitrate

Aqua ammonia

Urea ammonium nitrate solution
calcium ammonium nitrate solutfon
Ammonium polyphosphate
Single superphosphate
Triple superphosphate
Liquid phosphoric acld
pPotassium chlorlide
Potassium nitrate
Potassium sulfate

Urea super granules
Dolomitic limestone

Rock phosphate

Caleltic limestone
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FEOZ4 Rhizoblum :
. FE026 Calelum hydroxlda

iflarvest components

0 CDE DESCRYPTION

C Canopy ’

L Leavas R
H “HMarvest product

tHarvest size categories
@CDE DESCRIETIONA‘

A ALl . )

§ - small - lass than 1/3 full slze

M Medium « from 1/3 to 2/3 full slze
L Large - greater than 2/3 full size

sMethods - Fertilizer and Chemlcal Applications

@CDE  DESCRIPTION: ) :

APOOO Applied when required - no shortage _
APO01 Broadcast, not incorperated : -

AP0O02 Broadcast, incorporated

AP003 Banded on surface )

AT004 Bandad baneath gurfaca

APDODS Applied in trrlgatlen waker .

APO06 Follar spray

AP007 Rottom of hola
" AP0OOB On the sood ’

APOOY Injectod . :
APOLl Brodcast on flooded/saturated soll, none In goil
AP0O12 Drodecast on flocded/saturated soll, 15% iIn soll
APO1d Drodecast on flooded/paturated soll, 303 in soll
APO14 Brodcast on flooded/saturated soil, 45% in solil
APO1S “Brodcast on Flooded/saturated soll, 60% in soil
APOl6 Brodcast on Flooded/saturated soil, 75% in soll
APOL7 B;odcast on [looded/saturated soll, 90¢ in soll
APOLE BAnd on aaturataed soll,2cm flood, 92% in aoll
APD19 Deeply placed urea super granules/pellets, 95% In soll
APOZOt:Deeply placed uzxea super granules/pallets, 100% in soil

*Metﬁods - Irrigation and Water Management {Unlts for agsocla;ed data)

@CDE.  DESCRIPTION
IR001 TFurrow, mwm

- TROO2 Alternatlng furrows, mm

1R003 Flood, mm

IR004 Sprinkler, mm

IR005 Drlp or trlckle, mm

IRD0O6 Flood depth, mm

TROU7 Water table depth, mm

IR008 fPercolation rate, mm day-1 i

I1RODS Bund helght, mm : -

*Methods ~ Soll Analysis
@CDE  DESCRIPTION - :
SAOO1 Olsen

SA002 Bray No. 1

SA003 Bray No. 2

SA004 Mchlich

SA005 Anlon exchange resln
SADO6 Txuog

SA007 Doubla ackd

SA008 Colwell

SA009 Water '
SA010 IFDC Pl strip

splanting Material/Method
_ acpe DESCRIPFTION

PM001 Dry seed
PM002 Transplants -
PMO03 Vegetative cuttings
pPMDO4 Pregexminated seed
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splant Distributien

@CDE DESCRIPTION

R Rows

H Hills

u Uniform

spesliducs and Organic Fertillzer
8CDE DESCRIPTION *

REGO1 Crop resldua

RE0Q2 Green Manure

RECOI Barnyard Manuxe
RE0D4 Liquid Manure
*Rotatlon

RCDE DESCRIPTION

ROO0O1 cContlnuous arxrable crops
RO002 Rotation with forages
4Soll Texturxe

GCDE DESCRIPTION

CLOSA Coarse loamy sand
CSA Coarxse sand

Cs1 Coarse silt

CSALO Coarse sandy loam
CL Clay

CLLO Clay loam

FLO Fine loam

FLOSA Fine loamy sand

FSA Flne sand

FSALO Fine sandy loam
SICLL Silty clay loam

L0 Loam

LO0SA  Loamy sand

SA Sand '

BACL  Sandy clay

SACLL Sandy clay loam

51 , Silt

SICL siity clay

8110 Silty loam

SALO Sandy loam

VFLOS Very fine loamy sand
VFSA Very fine sand

VFSAL Very fine sandy loam

+Tillage Impléments

@CDE

TI002
TI003
TI1004
TIO0O0S5
Ti006
TI0O07
TIO0O08
TI0OS
TIO10
TIO011
TIO012
TIO13
TIO14
TIO15
TIOL6
TIO017
TIOl8
TI019
T1020
TI021
T1022
TI023

DESCRIPTION i
Tandem disk

offsat dlsk

Oneway disk
Moldboard plow
Chisel plov

Disk plow

Subsoller
Beadar/lister

Flald cultivator
Row crop cultivator
Harrow-springtooth
Harrow-splke

Rotary hoe
Rotow«tiller

Row crop planter
Drill

Shredder

Hoe

Planting stlck
Animal-drawn implement
Hand

Manual hoelng
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SiMULATEDAN{-Di FIELD DATA CODES

Codes currently uvsed for bo:h ulmula:od and field dota aro 1isted in sectlions ralatling to
spacific medel output tllea. Codaa aurnontly only upgod for fleld datd are 1isted in a ssction
headed Expdata. Codes ara asnlqned an far as’ posslbla in accord with tha {ollowinq conventlon:
1st letter: Blant COmponent (eg.".C for dpnopy: Il for harvest product)
2nd lettet. Measu:ement dspect (&g. W for dry welght; N for nitrogen welqht) to
: asle of maa drement teg. AT fp:; nit. arca; P for plant) . . !
Ath lettcr' ‘Time or staqu af: maaauremapt (eg..D lor speclflec day) N
For complex aspgccs (eg. ear plus yrain) tblg coqventlon has been modlfied by dropplnq the
ugual 4th letfer and using . P etter Eor component(a) Codus for dates have leLters

for the nhaon 1irnt an& thn - ,

. The flalds in Eha tilu nro as follows- . K
' CDE Thd ‘universal’: code used to facilitate datu Lnterchange. !
.~ i'LABEL A ghort’ qucrlption used whan’ laballlnq’qrﬁphn._: o

* * DESCRIPTION: A 35 character desgriptlon of the.aspact. '
: OTHER CDDE(SJ Additional codos that may be usad .locally {eg. YILD for HWAH)
S0 ‘The’ sou:co of the ‘codes’ (IB=IBSNAT). " Codes addcd by a user’ should be referenced in thin
. fleld and the name and address of the person°add1ng the code should be entered as a
. comment (le.with a '1' in column 1) below. this note, This is important tc ensure that
lnlormatlon from different workers can be easlly lnCegrated. :

{ SE, Thu sectionito; which tha code belongs. Used for sorcinq 1 - :
‘ : : - - , i

'-SUMMAnr SRR ;] o ':‘.:';' L LioT .
BCDE LABEL ! DESCRIPTION : : K P _OTHER CODE (S) L SO SE

see=s ADMT ANTHESIS day Anthesis daté (YrDey) ' BRI ANTH - B SU -
BWAH BYPRODUCT kg/ha By~product harvast (kg dm/hal " ) - - . - 18 Su .

_CNAR TOPS N,ANTHESIS Tops N at ‘anthesin (kqlha) . T - B 80 .
CNAM TOPS N kg/ha Tops N at maturity (kgsha): L ; 1B SU
CPAM TOPS P kg/ha.” 'Tops P at maturity (kq/ha) : ., I8 Ssu.
CWAA TOPS WT, ANTRSIS,Topa ‘walght at antheslis . {kg dm/ha) K ' 1B su
CWAM TOPS WT k¢/ha Tops woight at maturity (kg dm/ha) o . 1B 8U

DRCM DRAINAGE mm - .Season water dralnage (mm) B 1B SU ..
DWAP SOWING WT .kg/ha Planting materlal welght ‘(kg dm/ha) T 18 SU
ETCM ET TOTAL mm season evapotranupiratlon {mm) . ' IB SU
. FNAM FIELD NAME . “Fleld name o , o B {: B -1
GNSM GRAIN N%,MATURE Grain ‘N at maturity (l) O .. I SV
GNAM GRAIN N Xg/ha Grain N at maturity {kg/ha} . . IB 8V
HIAM NUMBER #/m2 Number at maturity {(no/m2) ' IB SU
HSUM NUMBER #/unlt  Number at maturity {(nosunit) I8 SU
HDAT MARVEST day Harvest date (YRDOY) ' ) IB SU
HIAM HARVEST INDEX Harvest index at maturkty ’ ; 1B SU
HWAH MAR YIELD kg/ha Yleld at harvest (kg dm/ha) IB SU
HWAM MAT YIELD kg/ha Yleld at maturity (kg dm/ha) . : 18 sU
HWUM WEIGHT mg/unit Unit wt at maturity (mg dm/ualt) C ¢ ) 1B SU
IR#M IRAIG APPS I Irrlgation appllcations '{ho} . | ) 1B SU
_+IRCM IRRIG mm . ' Season irrigatlion (mm) RS : . o .+ 1IB;SU
L§SH LEAF NUMBER #  Leaf pumbaer par stem,maturity C Y : ) ) B sv
L#SX LEAF NUMBER 4 * Leafl number par. stem, maxlmum ‘ . 1B su
LAIX LAI MAXIMUM = Leaf area index, max i mum 1B SU
MDAT MATURITY day Physiclogical matuxity date {(YrbDoy) IB .SU
NEXM N FPIXED X4/h N fined during puskon (kq/hql I8 su
NMIGH K ACPLICATION § N applications (no) ‘ in su
NIAM SOIL N kg/ha Inorganle N at maturlity (kq N/ha) 1 su
NICM TOT N APP kg/ha Inorganic N applied {kg N/ha) IB 5U
NLCH N LEACHED kg/ha N leached durlng season (kg N/ha) ‘ . : 1B SU
NUGHM N UPTARE X9/ha N uptake during ecasen (kg N/ hn) : o iB su
OCAM ORGANIC € t/ha Organlc soil C at paturity tt/na) : 18 su
ONAM ORGANIC N kg/ha Ozganic soll N ab maturity (kg/ha} , : iB SU
. pplT POD 1 DATE yd Pod 1 date (YrDoy) o : ' . I8 sU
PDAT PLANTING DATE Planting date (YrDoy) . _ I8 SU
pDFT FULL POD DATE Full pod date {YrDay) ' ’ ¥p SU
POIM P APPLICATION- 1 Number eof P applications (no) ) I8 su
pOCM P APPLIED kg/ha P applied (kg/ha) . IB SV
. . IB SU

PRCM PRECIP mm Season preclpltatlon (mm)

156



It

PWAM

- RECM

ROCM
R1AT
R2AT
R3IAT
RAAT
RSAT
R6AT
RTAT
RBAT
ROAT
SDAT
SNAM
SPAM
SWXM
THAM
TNAM

POD WT kg/ha
RESIDUE kg/ha
RUNOFF mm

FIRST BLOOM
FIRST PEG

FIRST POD

FULL POD

FIRST SELD

FULL SEED

FIRST MATURITY
HARY MATURITY
OVER-MATURE
SIMULATION DATE
STEM N,MATURITY
SO0IL P kg/ha
EXTR WATER cm
THRESHING %
TREATHMENT NAME

*GROWTH

#CDE
CDAY
CHTD
CHAD
CWID
EFAD
EWAD
GIAD
GSTD
GWAD
GWGD
HIAD
HIPD
LiISD
LAID
LARWD
LN'D
LWAD
NSTD
NWAD
PIND
PRSD
BHAD
PWDD
PWTD
ADPD
RL10
RL1D
RLZD
RL3D
RL4D
RLSD
ALED
RL7D
RLED
RL9D
RNAD
RWAD
SHAD
SHAD
SHND
SLAD
SNYD
SWAD
TIAD
WSGD
WSED

LABEL

CROP AGE days
CANCPY HEIGHT m
TOPS WT kg/ha
CANOPY WIDTH m
EAR NO./m2

EAR WT. kg/ha
GRAIN NO #/m2
GROWTH STAGE
GRAIN WT kg/ha
GRAIN WT mg
HARVEST INDEX
poD INDEX

LEAF NUMBER

LAI

SLA cm2/g

LEAF N %

LEAF WT kg/ha

N STRESS FACTOR
NODULE WT kg/ha.
POD NO #/m2
SI0OT FRACTION
POD HT kg/ha
DETACHED POD WT
POD WT kg/ba
ROOT DEPTH m
RLD 180-210cm
RLD 0=5 cm
RLD  5-15 cm
RLD 15-30 cm
RLD 30-45 cm
RILD 45-60 cm
RI0 60«90 cm
RLD 90-120cm
RID 120-150cm
RLD 150-180cm
ROOT N %

ROOT WT kg/ha
SHELLING %
SHELL WT kg/ha
SHELL N %

SLA cm2/g
STEM N %

STEM WT kg/ha
TILLER NO #/m2
H20, STRESS,GR
H20 STRESS,PNS

Pod welght at maturlty (kg dm/ha)
Rosidue applled (kg/ha)

Saason murface runoff (mm)
Baglinnlng Bloom Stago

Beginning Peg Stage

Baginning Pod Stage

Full Pod Stage LAk =
Beglnning Seed Stage )

Full Seed Stago

Beginning Maturlty stage

Harvest Maturlity Stage
Over-Mature Pod Stage

simulation start date [YrDoy)
Stem N at maturlty {(kxg/ha)

soil P at maturity (kg/ha}
Extractable water at maturlty {cm)
Threshing % at maturlity
Treatmant title

DESCRIPTION LOCAL CODE

crop age (days from planting)
canopy helght (m)

Tops welght (kg dm/ha)

Canopy width {(m;for 1 X owW)

E£ar number (no/m2)

Ear (no graln) weight (kg dm/ha)
Graln number (no/m2}

Growth stage

Graln weight (kg dm/ha)

Unit grain weight [mg. dm/grain)
Harvest index (graln/top]

pod harvest index (pod/top)
Leaf number pex stem

Leaf area index

Speclflc leaf area (cm2/g)

Leaf nitrogen concentratlon (%)
Leaf welght (kg dm/ha)

Nitrogen stress factor {0-1})
Nodule welght (kg dm/ha)

Pod number (no/m2)

spartitioning of wt to shoot {ratioc}

Pod valght (kg dm/ha)

Detachad pod walght (kg dm/had
Total pod welght (kg dm/ha)
Root depth (m)

Root density,180-210cm {cm/cm3)
Root density, 0-5 em {em/emd)
Root density, 5-15 cm {(cm/cm3)}
Root density, 15-30 cm {cm/cm3)
Root density, 30-45 cm (cm/cm3)
Root density, 45~60 cm (cm/cm3d)
Root denslty, 60=80 em (em/cm3)
Root density, 90-120cm {cm/cm3)
Root denalty,120-150cm {cm/cm3)
Root density,150-180cm (cm/cm3)
Root N concentratlion (%)

Root welght (kg dm/ha}

shelllng % (seed wt/pod wt*100)
shell welght (kg dm/ha)

" shell N concentration (%)

Specific leaf area {(cm2/g)

stem {stover) N concontration V)
stem weight (kg dm/ha)

Tiller number (no/m2) Fd

Wator stress — growth (0-1}
Water stxess — photosynthesls (0~1)
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*NITROGEN

0CDE
AMLS
CNAD
FALG
FALI
FDEN
FLJC
FL3N
FLAC
FTLAN
FLB0
_FLEF
FLNX
FLPH
FLTI
FLUR
. FUHY
GNSD
GNAD
LNSD
LNAD
NABC
NEXC
NEXD
NH10
NH1D
NH2D
NH3D
NH4D
NHSD
NHeD
NHTD
NHBD
NHOD
NHTD
NI1lQ0
NT1D
NI2D
NI3D
NIAD
NISD
NIGD

‘. NITD
_ NIBD-

NI9D
NIAD
NITD

LADEL DESCRIPTION . LOCAL GODE
NHIYOL kgN/ha/d Ammonia Vol. (kg N/hafday) P

CROP N kg/ha  Tops N (kg/ha)

ALGAL ACTIVITY Floodwater Phot.Act. Index (0 to 1) .
£LOOD LT INDX Floodwater Light Index. {0 to 1)
PNITRE kgN/ha/d Floodwater Penitrif Rt (kg N/ha/d}
FLD NH3 mg N/1 Floodwater Agqueous NH3 §mg N/1)

FLD NOJ mg N/l Floodwater NO3I=N (mg N/1) ‘

FLD NN mg N7). Floodwatexr N#A-N Conc. (mg N/1)-

FLD NH4 XgN/ha Floodwater Ammonlacal N {kg N/ha)
fuddle DD g/cc Puddlad Soil-Surface L BD (g/esc)
Flood Evap mm _ Floodwatar Evaporation Rate Amm/d}
FLOOD NIT INDX Floodwatar Nitrogen Index (0 te 1)
FLOOD pH - Maximum Daytime Floodwater p¥ =
FLOOD TMP INDX Floedwater Temp, Index (0 te 1}

FLD UREA kgN/ha Floodwater Urea N {kxg N/ha), -
UREA HYD kgN/ha Uraa Hydrol Floodwater (kg N/ha/d)'_,

GRAIN ¥ % - - @raln ¥ worcontrstion (4)
GRAIN N kg/ha  Graln N (kg/ha)
LEAF N A Leal N concantration (%)}

LEAF N kg/ha Leaf N (kg/ha)
N APPLIED kg/ha Inoxganic N applied (kg/ha)
N FIXED kg/ha N fixed (kg/ba)

N FIXED kg/ha.d N fixatlon rate (kg/ha.day)

NH4 ug/g180-~210 NHA Ln 180-210cm (ug N/g s=oil) .
NHA ug/g 0-Scm NHA in 0-5 cm (ug N/g soll) = )
NH4 ug/g S=15cm NH4 in 5-15 em {ug N/g soll)

NH4 ug/g15-30cm NH4 in 15-30 cm (ug N/g soil)

NH4 ug/g30-45cm NH4 ln 30-45 cm (ug N/g soil)

NH4 ug/g45-60cm NH4 In 45-60 cm (ug N/g soil)

NH4 ug/g60-90cm NH4 in 60-50 fug N/g s0il}

NH4 ug/g 90~120 NH4 In 30- IZOcm (vg N/g soll)

NH4 ug/gl20~150 NH4 in 120-150cm (ug N/g soll) Lo
NH4 1g/g150-180 NHA in 150-180cm {ug N/g soll) .
TOTAL NH4 kg/ha Total soil NH4 (kg N/ha}

NOd ug/glB80-210 NO3 ln 180-210cm {ug N/g soll)

NO3 ug/g C~5cm NO3 lIn 0-5 cm {ug N/g mall)}).

NO3 ug/g 5-~15cm NO3 In  5~15 cm {ug N/g soll)

NO3 ug/gi5-30cm NO3 In 15-30 cm (ug N/q soil]

NO3 ug/g30-45cm NO3 in 30-45 cm (ug N/g soll)

NO3 ug/g45~60cm NO3 in 45-60 cm (ug fi/g soll)

NO3 ug/g60~90am NOJ In 60=-90 om (ug N/g Bol)) e,
NO3 ug/g 80=120 NO3 in 90=120em (ug N/g doll) ..

NOJ ug/g120-150 NO3 {n 120-150cm {ug N/g soll)

NOJ ug/g150-180 NO3 in 150-180cm {ug N/g soll)

TOTAL N kg/ha  Total soll ‘NOJ+NH4 (kg N/ha}

TOTAL NOD kg/ha Tota) soil NO3 (kg N/na)

N LEACHED kg/ha N leached (kg N/ha)

NLCC

NOAD ORGANIC N kg/ha Organic N in sofl (kg N/ha) o ;
NUPC N UBTAKE kg/ha N uptake (kg N/ha)

OXRN OXNITR kgN/na/d Ox Layer Nitrlf Rt (kg ‘N/hadd)

ANSD ROOT N & Root N concentration (%)

SHND SHELL N % . shell N concentration (%)

SNAD STEM N ¥ stem {(stover) N concentration (%)

SNAD STEM N kg/ha stem N (kg/ha)}

VYNWD VEG N % Vog (stemtleaf) N concont:atlon (%)

VNAD VEGE N kg/ha Vag (stem+laaf) N (kg/ha)

*WATER )

@CDE LABEL DESCRIPTION . LOCAL CODE
DA3D DAYLENGTH h Daylength (h;3 deg basls)

DAYD DAYLENGTH h Daylength {h;sunrlse to sunset)

DRNC DRAINGE mm Cumulative dralnage (mm}

EOAA POT EVAP mm/d Av pot.evapotrans ration {(mm/d)

EOAD
- EPAA
EPAC
EPAD
ESAA
ESAC

POT EVAP mm/d  Potentlal evapotranspiration (mm/d)
PLANT EVAP mm/d Av plant transpiratlon (mm/d)
TRANSPIRATION _Cumulatlve transplratlon (mm)

PLANT EVAP mm/d Plant transpiratlon (mm/d)

5011 EVAP mm/d Av soll evnporatlon {mm/d)

50IL EVAP mm Cumulatlve soll avaporatlon (mm)
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ESAD
ETAN
ETAC
ETAD
IR¥C
IRRC
PREC
ROFC
SRAA
SW10
SW1D
SW20
SW3aD
SW4D
SWSD
5W6D
SW7D
swep
SWI9D
SWXD
TMNA
THXA
TS510
TSLD
TS2D
TSaD
TS50
TS50

TS 6D

T80
TSN
THSD

SOIL EVAP mm/d
EYAPQTRANS mm/d
EVAPOTRANG mit
EVAPOTRANS mm/d
TARIGATION ¢

IRRIGATION mm
PRECIPITATION '

RUNOF

F mm

SRAD MJI/m2.day
SWC 180-210cm

SWC
SWC
SWC
SWC
SWC
SHC
SWC

0-5
5-15
15-3¢
30-45
15-60
60~-30
50-120

cm
cm
cm
cm
cm
cm
cm

SWwC 120-150cm
SWC 150-180cm
EXTR WATER cm
MINIMUM TEMP C
MAXIMUM TEMP C

S-THP
S-THP
S-~TMP
S-TMP
§~THMP
8-THP
S~-THP
§-TMP
S-TMP
§=THP

*CARBON

RCDE
CGRD
CHAD

CLAD

CMAD
CSitD
GRAD
LIsD
LIWN

 LMHN

LMLN
MRAD
NYHN

- NYLN

OMAC
PHAD
PHAN
SLHN

"SLLN

S50CD
TGAV
TGNN
THAD

LABEL
CGR g

80-21
0~5
3-15
15-30
J0~15
15-60
60-90
90-12
20-15
50=18

/m2.d

cl2o g/m2.d
LEAE C A

CH MOB g/m3.d
STEM C &%

GR RESP g/m2.d (Growth respiration (g CH20/m2.d)

LIGHT

NOON LIGHT IN %

INTER

ocm
cm
cr
om
om
om
cm
Ocm
Ocm
gcm

s

Nood PMAX, SHADE
NOON PMAX,LIGHT
M RESP g/m2.d

NOON N, SHADE %

NOON N,LIGHT %
oM APPL kg/ha

P GROSS g/m2.d
PG, NOON mg/m2.s
NOON SIW, SHADE

NOON SLW, Light

SOIL OC t/ha
AVG CAN THP,
NOON ‘CAN TMP,

c

TOTAL WT kg/ha

*PESTS

@CDE
CASM
CEW

CLAI
CLFM
CpCS
CRLF
CRLV
CRTH
CSD#
CsDM
CSHF

LADEL

ASSIM g CH20
CEW ¢#/row-m
LAI m2/m2
LEAF g/m2
PLTPOP & '
ROOT cm/cm2
RCOT cm/cm2
RCOT g/m2
SEED §/m2
SEED g/m2
SHELL 1/m2

Cc

Soll

avaporation

{mm/d)

Av avapetzanspigatien (mm/d)

cumulative avapotranaplrablon (mm)

Evapotranspheatlon (mm/d)
Irrigation applications {no)
Cumulative frrigation, (mm)
cumulative pracipitac¥on (mm)
cumulativa rxunoff (mm) .
Av solar radiation {(MJI/m2.day}

Soll
}-1-3 81
Soll
soil
soil
Soll
soil
soil
Soll
Soil

Soil
Soll
Soil
Soll
Soil
5011
soil
Scil
Ssoil
soil

water 180-21
water 0~-5
wataer 5~15

water 15-30
water 30-45
water 45-60
water 60-90
water

Ocm (em3 /cm3)
cm(cm3/cm3)
cm{cm3/cm3)
cm (cm3 /cm3)
cm (cm3/cm3)
cm{em3/cm3)
cm (cm3 /ocm3)

90~120cm (cm3 /cm3)

water 120-150cm(cm3/cm3)
water 150-180cm (cm3/cmd)
Extractable water {(cm)

Av minimum temperature (C)

Av maximum temperature (C)

tempexature
temperature
temperature
temperaturxe
temperature
temparature
temperature
temporature
tomperaturo
tomparature

DESCRIPTION

crop growth rate (g top+store/m2.d)
. CN20 accumulatlion (g CH20/m2.d)

c in

learf (%)

180-210cm (C)

0-5 .em (C)

5-15 cm (<}
15-30 em ()
30-19% om {<)
43«60 en (C)
60-50 ©m (C)
90-120cm (C)
120-150cm (C)
150=180cm (C}

C mobllization (g CH20/mZ.d}

C in

stem (%)

Light (PAR) interception (%)

Noon light {(PAR} interception (%)
Noon Pmax shaded leaves
Noon Pmax sunlit leaves {mg/m2.s}

Malntenance resp (g CH2O/m2.d)
Noon N shaded leaves (%)
Noon N sunlit leaves (¥)

Cumulative OM applied (kg dm/ha)

Cross photosynthesis (g CH20/m2.d)
Gross photosyn.,noon (mg C02/m2.8)
SLW in shaded lves,noon {mg dm/cm2)

LOoCAL CODE

{mg/m2.s)

SLW in sunlit lves,noon (mg dm/cm2)

soll organlc carbon ({(t/ha)
Dafily average cahopy temp {C)
Noon canopy temperature

Topstroaotststorage wt (kg dm/ha)

DESCRIPTION

cumulatlve assimlilate reductlon

Corn Earworm

{C)

cumulative leaf area consumed
cumulative leaf mass consumed

cumulative pl population raduction
Cumulative root length consumed
cumulative reoot 1ln density consumed

Cumulative root mass consumed

Cumulatlve seed number consumed

cumulatlve seed mass consumed

cumulative shell number consumed

LOCAL CODE

sO
mn
IB
iB
iB
IB
1B
1B

18
iB
iB

iB
IB

IB
IB
1o
18
1B
I8
IB
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csHM
CSTM
DASM
DLA
DLAN
DLAY
DLFM
DPOA
DRLF
DRLV
DRTH
DSDJ
pDsSDH

" .DSHN

DSHM
DSTH
FAW
RTHM
sGsp
. 8L
vBCS

VBC6E

SIELL g9/m2
STEM g/m2 .
ASSIM g CH20/d
DIS. LAI cm2/m2Z
DIS. LAIL A/d
LAI m2/m2.d
LEAF. g/m2.d
FLTPOP %/day
ROOT cm/cm?2.d
ROOT cm/cm3.d
ROOT g/m2.d
SEED f/m2.d
SEED g/m2.d
SHELL #/m2.d
SHELL g/m2.d
STEM g/m2.d
FAW 1I/m

RIWM #/m - .
8688 #/m

SB LOOBER #/m
vBCS I/m

VBC6 1/m

*EXPERIMENTAL DATA

RCDE
AP1D
CHNY
CHWA
DRID
DWAD
EDAT
EEMD
EGWA
EGWS
G1PD
G#SD

GHIM

GHAM
GHGH
GHEH
GYMM
GYPM
GYVM
HWAC
HYAM
LAFD
LALD
LAPD
LARD
LIIR
LDAD
_LF3D
LF5D
LLFD
LWAM
LWPD
PARI
RLAD
RLWD
RWLD
SiPD

SHAD-

S5CHA
SP#F
SWPD
TIPD
T4AD
TNAM
TSED
THAM
VHAM

LABEL’

APEX lcm day
CHAFF N &%

CHAFF WT kg/ha
DOUBLE RIDGES d
DEAD WT kg/ha
EMERGENCE day
EAR EMERGENCE d
EAR+GRAIN kg/ha
EAR+GRAIN g/s
GRAIN NO #/pl
GRAIN NO fshoot
GRAIN H20 &
GRAIN WT kg/hs
GRAIN Wi mg -
GRAIN WT g/pl
GRAIN YLD kg/ha
GRAIN YLD g/p}
TEST WT kg/hl:
COR YIELD kg/ha
HARVEST kg/ha
FEAG AREMA cm2
LEAF AREA cm2
LEAF AREA cm2/p
LEAF APPEARANCE
LEAF # INCREASE
DEAD LEAF kg/ha
LEAF 3 FULL day
LEAF § FULL day
LAST LEAF day
LEAF WT kg/ha
LEAF WT g/plant
PAR INTERCEPT %
ROOT LN cm/cm2
ROOT L/W cm/g
ROOT W/L g/cm
SHOQT NO I1/pl
SHOOT NO f/m2
‘STM+CHAFF kg/ha
SPIKELETS #/pl
STEM WT ¢/plant
TILLER NO.{#/pl
TILLER NO.#/m2
TOTAL N kg/ha
TERMINAL SPKL d
TOTAL WT kg/ha
VEG WT kg/ha

. cumulative shell mass consumcd
Cumulatlve stom mass consumed

pally caxbohydrate pool reduction
Dally diseased leaf area increase
Dally % diseased leaf area increase
pally leaf area consumed

paily leaf mass con¥ulad o
pally plant populatlion reductlon
pally total root length consumed
Daily root length density consumed
pDaily root mass consumed

pally seed number consumed

Dally seed mass congumad

pally shell number cénpumed

pally shell mass consumed

Dally stem mass consumad.

Fall armyworm ’ Co
Root wWorm . -
Southern groan stinkbug
Soybean looper :

. 5 instar velvetbean catecpillar

6 instar velvetbean caterplllar

DESCRIPTION

Apex lcm date {YrDoy)

chaff N (%)

chaff welght (kg dm/ha}

Double ridges date (YrDoy)

Dead materla) weight (kg dm/ha)
Emergence date {(Yrboy)

Ear emergence date (YrDoy)

Ear plue grain welght {kg dm/ha)
Ear+grain welght (g dm/shoot)
Grain number {no/plant) "
Grain number (no/shoot)

Grain molsturo at maturity (%4}
Graln wt at maturity (kg dm/ba}
Ynlt wt at maturlty (mg drn/grain}
erain wt at maturity lg dm/plant}
Graln yleld at maturlty (kg fm/ha)
Gralin yld at maturlty (g fm/plant)
Tast waight at maturity (kg fm/h})
Corrected yleld (kg dm/ha)

Harvest yld at maturity (kg Im/ha)
Flag leaf area (cm2/leaf)

Leaf area {(cm2/leaf) .

Leaf area (cm2/plant) :

Leaf appearance rate {I/day)

Leaf number increase rate (f/day]
Dead leaf welght (kg dm/ha}.

Full expansion, leaf 3 {Yxdoy)
Full expansioen, leaf 5 {¥xdoy)
Last leaf date (YrDoy)

Leaf welght {kg/ha)

Leaf weight ([g/plant})

PAR interceptlon (%)

Root length (cm/cm2)

Root length/welght (cm/g)

Root welght/length (g/cm)

Shoot {apen) numkex {no/planty

_Shoot (apex] number (no/m2}

stem plus chaff (kg/ha)

Splkalet numbaer {no/plant)

stam wolght {9 dm/plant)

Tlller number (ro/plant)

Tiller number (no/m2)

Total N at matuxity (kg N/ha}
Terminal splkelet date (YrDoy)
Total wt, maturlty (kg dm/ha)}

Vaeg (lf+st) wt,matuxity (kg dm/ha)
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LOCAL CODE

n
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b
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i
1B
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iB
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0
IB
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‘1B

B
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B
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50
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1B
1B
iB
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1B
IB
1B
iB
1B
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iB
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1B
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I8
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iB
1B
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1B
iB
IB
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IB

iB
IB

B
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5E
EX
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EX
EX
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EX’
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EX
EX
EX
EX

EX
EX
EX
BEX
EX
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EX
EX
EX
EX
EX
EX .
EX
EX
EX
EX
EX

EX
EX
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221D
z30D
231D
2370
£330
TDWA
CDWA
LALN
BR1D
BR2D
BR3D
BRAD
SDHWT
HWAD

ZADOKS 21 day
2ADOKS 30 day
2ADOKS 31 day
ZADOKS 37 day
ZADOKS 39 day
TOTAL+D kg/ha
CANOPY+D kg/ha
LERF RAREA,NEW
BRANCH 1 YrDoy
BRANCH 2 YrDoy
BRANCH 3 YrDoy
BRANCH 4 YrDoy
SEED WT g/pl
YIELD kg/ha

Zadoks 21 date
Zadoks 30 date
Zadoks 31 date
Zadoks 37 date
Zadoks 39 data

(YrDoy)
(YrDoy)
(YrDoy) - .
(YzDoy)
(YrDoy)s =

Tops+roots+storage+dead (kg dm/ha)

Tops+dead wt {
Leaf area, new
Branch 1 date
Branch 1 date
Branch 1 date
Branch 1 date
Sead walght (g
Yield on specl

kg dm/ha)

leaves (cm2 1f-~1)
(YrDoy) ’
{YrDoy)

(YrDoy)

{YrDoy)

pl-1) -

fled day (kg dm/ha)
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WEATHER DATA CODES

Htcaders uscd In the & line to identlfy var
donignato data types aro llsted next.

Tha flolds in the file are as follows!
CDE Thae ‘unlversal’ coda used to [ac

DESCRIPTION A descrlptlon of the code, with unita,
SO .Tha aource of tha codes (IB~IBSNAT}. Codaen added by a u

Ajloadexs
@CDE
ALPHA
ANGA
MANGB
DATE
DEWP
DURN
ELEV
GsDu
GS5T
-IN
LAT
LONG
MONTH
NAMN
NASDO
"PAR
PDW
- RAIN
RAIY
REFHT
RUHUMM
RNUM
RTOT
SAMN
sDMN
5050
51
SRAD
SRAY
START
SWMN
SWSD
TAMPD
TAY
TMAX
THMIN
WIND
RINDM
WNDHT
WRUN
XAMN
XDMN
XDSD
XWMN -
XWSQ

this flald and tho name and address o
a commant {la,«lth a i’ in column 1)
that informatlon [rom diffarant workers can

DESCRYIPTION

WGEN parameter

Angstrom ‘a' coefflclent
Angstrom ‘B’ coefficlent
Date, year + days from Jan., 1
Dowpoint temperature, ~C

puration of summarlzatlon perioa for climata flles, Yr

Elavatlion, m

Growing pesson duratlion, Day

,Growing scagon start day, Doy T

Institute coda

Latitude, degrees {decimals}

Longitude, degrees (decimals)

Month, ¢ . -

Temperature minimum,monthly avexage, C

WGEN paramotoxr o .
Photosynthetlc radlatlon, molas m-2 day-l

WGEN parameter

Ralnfall {lncl.snaw}, mm day-l

Rainfall,yearly total, mm .

Referenca halght for weathar measurements, m o .
felative humidlty average over whole day for month, %
Rainy days, f month-1 i '
Rainfall total, mm month-1

Solar xadlatlon,monthly avarago, MJ m-2 d-1

WGEN parameter ’ .

WGEN parameter

Site code

Solar radlatlion, MJ m-2 day-1

Solar radiatlon,yearly average, MJ m~2 day-1l
start of summaxy peried for climate (CLI) files, Year
WGEN parameterx .

WGEN parameter

Temparature amplitude, monthly avexages, ~C
Temperature average for whole year, ~C
Temperature maximum, ~C

Temperature minimum, ~C

Wind speed average, m sec-1 . .
Windspeed average over whole day for month, m s-1
Reference helght for windspeed measurements, m
wWind run, km day-1 '
Temperature maximum,monthly average, C

WGEN parameter

WGEN parameter

WGEN paramoter

- WGEN paramotor
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L1litata data Lintoxchange.

Anncxurc—Vlll

liblas ara listad flrat; codos (*flags’) used to

sor should bo roforencad ln

{ the person adding tho coda ahould be entored As
balow this nota, Thle la lmpertant te ensura

ba aaslly Intaegrated,



*Flags

Flags attached to data t

origlnal data replaced; lower—caza flags = orlginal data,

>
a
o
[y}

MEIZIITTOoMAODTE L >

DESCRIPTION

Above maximum - data replaced .

Abova maximum =~ but original data 16LE
Balow minimum = data replacad

Below minimum = = but orlginal data lage e
Decada) averagos only in original fila - dnta roplaced

Dacadal avaeragas only 1n eriginal file - but original data left
Format error Lln oxlglnal filoe - data roplacad
Format error in original file - but original data
Solar radlation as sunshine hours = data replaced
Solar radiation as sunshine hours - but original data left
Monthly averagas only in original file - data replaced

Monthly averages only in original f£ile - but oxliginal data left
No data in origlnal flle -~ data zeplaced

No data 1n origlnal file — but original data left

Rata of changa axcaeeded = data replaced

Rate of change axceaded - but original data lelt

‘lutt
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o lndicate the nature of tha origlnal data. Uppor case flags



ABBREVIATIONS NOT INCLUDED IN CODES

TRT
FLO
dap
MAT
TOPWAT
SEEDW
TRAIN
TIRR
CET
PESW
TNUP
TNLC
TNLF
TSON
TSOC

Treatment

Flowering date

Days after planting

Physiological maturity

Total plant weight at harvest maturity
Grain yield or Seed weight (kg/ha)
Total Rainfall

Total Rainfall

Cumulative evapotranspiration
Plant extractable soil water.

'Total Nitrogen uptake

Total Nitrogen leached

Total leaf Nitrogen

Total soil organic Nitrogen

Total soil organic Carbon.
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