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Abstract: Problem statement: Always because of weather change, determine afmopt sowing
date in each zone is difficult. Dynamic models dwip us for solving this problem. In order to
evaluation of soybean simulation by using of CROBESbybean model at four sowing date in field
research of Azad university of Karaj branch a fielgheriment conducted in form of split plot in base
on randomize complete block design with four regilimn in 2009sApproach: At this experiment
simulation of some traits such Leaf Area Index (LAleaf Dry Weight (LDW), Stem Dry Weight
(SDW) and Biomass (B) evaluated for cv. Williamsngsof CROPGRO-Soybean. According to
results, model was successful in the traits sinardatbecause of high Wilmot coefficient produced
(0.6), 20 days after planting to the end of theaghoduration.Results: Model explained well stem dry
weight, as correlation coefficient in each sowirggedwas significant (p<0.01). Simulation precision
for biomass was suitable, as coefficient differ&titn was significant (p<0.01) for first to fourth
sowing date (S1-S4) 0.889, 0.986, 0.909 and 0. rE&3pectively. These statistic parameters designate
high ability of model for simulation of some traiteeasured in soybean for four sowing date
managementConclusion: We can use by model for sowing date managemesbyfean in Karaj
climate condition, of course after repetitions ofperiment and doing of model calibration. We
proposed that soil and weather data measured n@ace of experience and also plant morphology
parameter measured precisely because this helpftr obtaining of objects.

Key words. CROPGRO-Soybean, simulation, LAI, leaf, stem atdltdry weight, soybean, sowing
date

INTRODUCTION respiration affected on growth properties and dagter
production. Determining of suitable planting timeuse
Obtaining of suitable model dynamic for planning to early, fast, uniformity and full germination aththis
sowing date management under each climate conditiofactor redound to soil cover faster, more sun tamha
is important why that in basis it we can predictedny  interception and light penetration reduction in&mapy
traits such biomass, grain yield, harvest index inand increased crop competition capability opposite
different sowing date managements. Also using bléta weeds (Latifiet al. 2004). According to (Hundale and
model we can in basis sensitivity analysis obtaitted  Kaur, 1997) reports, using CERES- Wheat model for
most important factors affect on growth and predicting grain yield in Panjab climate conditiaiso
development (Nasiri mahalati, 1999). Using crop elod in irrigation management (Lobell and Ortiz-Manaister
for agronomy management on physiological traits in2006) was successfully. Also (Landetwal., 1998) after
crops caused that we reached to object, earliestéBd  simulation of wheat growth using CERES- Wheat pay
al., 2001). In analysis and resolution of growth kele  to model test and validation it’s.
were affected different factors such as sowing datk With attention to access identified and
environmental condition. Sowing date by ways ofmanagement methods of limited growth indexes factor
changes of days length, photosynthesis rate anfeed to achievement of permanent and expensive
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experiments in different of years and locations,kg/ha according to soil test to equal ratio atehstage
therefore find out methods for reduce of expensiveébefore planting, flowering time and pod stage adied
mention is necessary (Goudriaan, 1977). To daygach plot. Seed soybean after disinfection andtgdan
achievement of this important by simulation of gtbw at four sowing date to soil depth 3 cm, by hand tte
vegetative and reproductive processes using computelant density regulated to rate of 25 plarft/@rimary
software predicated on mathematics equation anl witirrigation conducted after sowing and second itiaa
acted to high effective variables on yield havenbee 4 days next and others weekly. Weed control canty o
possible (Wolfram, 1991). Simulation models forin several turns by hand. At first we required
improve making of crop production management arénformation for simulation including soil, weathand
used noticeably (Nasiri mahalati, 1999; Bounetal., plant data supplied and identified to CROPGRO-
1996). In developing country because of muchSoybean. Then measured traits data identified tdeino
expensive consumed for entrance of oil and proteirin specific sites. At the end was a compared sitadla
products, therefore efficiency improvement of ailda and measured trait.

protein grain in this country is very important. tWi - . .
attention to CROPGRO-Soybean model ability inManagement data: Field management data including,

determination of quantity effect of different clitia p:ot dimgnsiqns, plantinlg_inter ?nddintr_a, SIOWium!
and environmental parameters on Soybean productioR/@nt ~density, —supplying land implementation,

can with selection different strategic such as potion experimental treatments, cultivar identificationdaits
evaluation of different varieties, sowing date genetic coefficient, irrigation management, sowing

investigation of nitrogen consumption rate and tame date,.harvest time and soil important physical and
also effects this factors by weather data in lomgey ~ Chemical properties.
we can evaluated growth, development and vyield i
Soybean in zonal and international levels (Bhettial.,
2008). According to (Vrishalet al., 2004) CROPGRO
model validation under grain and pod yield predigti
was about 17%. In this model, error percent for bAd
stem weight (to rate 38%) was highest rate. Altoget
presented model predicted well (with error 12%)bat  Experimental data: Experimental data including of
index. Stockle (2007) simulated some traits suchl, L measured traits during growth processes (at 8 stage
total dry matter, physiological maturity for Soybea and measured traits at the end of maturity.
using of CROPSYST model in based on weather ard soi
data. Comparison of simulation and observed results Weather data: Weather data including of the most
field shown that model simulated successfully grainimportant parameters affected on growth include
yield, total dry matter and LAl This experiment minimum and maximum daily temperature (Celsiuslyda
conducted with aim to CROPGRO model evaluation forrain (mm) and sunny hours. The 20 days after plgrit
simulation of growth, development and yield in four 10 days interval in 8 states was took samplesnatplant
Soybean cv. and four sowing date in Karaj zone. line to considering of edge effects for measuriogne
traits such leaf area, leaf and stem, biomass weigh

"S0il data: Soil data including of physical and chemical
properties at three different layers include swefac
average and deep of soil such as: color, textumesity,
organic percent, nitrogen, phosphorous and potassiu
available, soil pH, electrical conductance soil JEC

MATERIALSAND METHODS
Model evaluation: Analysis of data and means

In order to evaluation of CROPGRO-Soybeancomparison achieved using SAS program with Duncan
model on Soybean (cv. Williams) under four diffdren method, respectively. For comparison of simulatathd
planting date in Karaj weather condition an experim among measured data were used evaluation indexes
carry out in form of split plot in based on randeeni such, Willmot agreements index (d) (Wilmot, 1982)
complete block design with four replicate in resbar and R coefficient in line regression curve (1:1)
field Islamic Azad university of Karaj branch in @D  (Eitzingeret al., 2004). If d coefficient rate obtained by
(35°43N, 50°49E, altitude 1174 Meter sea level model was near to 1 showing that model successful a
(MSL). Experimental factors was four different simulation of that trait. According to many repodf
planting date 19 May (S1), 29 May (S2), 9 Jun (88), modelers, in basis of sample number, d coefficient
Jun (S4) as main plot and Soybean cv. Williamsudis s upper than 0.65 showed that model simulation is
plot. Each plot designed six rows of 6m length anter  acceptable. If Rrate in line 1:1 near to 1, in fact, model
and intra spacing of 0.5 m and 8 centimetersdescription will suitable for its trait. In evali@ of
respectively with plant density 25 planfimPrimary  model ability for trait predicting, r (correlation
plow and disc applications were conducted to d&gth coefficient) rate in basis sample number for 8 damp
cm and 15cm, respectively and then land surfacin®.66-0.79 (p<0.05) and r > 0.79 (p<0.01) will
carry out by leveler. Nitrogen manure with scal® 15 significant (Soltangt al., 2005; Ehdaee, 2002).
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RESULTS Table 2: Comparison of simulated and measured rateleaf dry
weight (line 1:1)
LAl simulation: According to Table 1, Wilmot (E)).eos F({).356 ns Yy 31.322x S°Fvi”r's”tg e
coefficient (Wilmot, 1982) for LAI in cv. Williamsn 0.679 0.716™ Y =1.960X Second
. . . 0.65 0.934* Y =2.786X Third
all of sowing dates obtained more than 0.60, thes W (g6 0.978% Y = 2.742X Fourth

proof why model power was suitable for trait Ns* * No significant, significant at level % GGand 0.01, respectively
simulation. The highest and lowest of model precis ) )
9 P eI'able 3:Comparison of simulated and measured naftestem dry

rate equal to 0.93 and 0.754 for sowing dates iofl th weight (line 1:1)
and first, respectively (Fig 1). The result showkdt D R Y =X Sowing date
variation coefficient R0.675-0.936 obtaining of linear 0.868 0.628** Y =0.937X First
; o ; ; .934 0.906** Y =1.285X Second
regrgssmn analysis |n_ functions S|mulateq amongy 0,929 Y = 1.920% Third
predicted for LAI, showing that model described Iwel 0.762 0.853** Y = 10976X Fourth
trait variation process (Table 1). Ns,*, ** No significant, significant at level % (BGand 0.01, respectively
Table 1: Comparison of simulated and measured céieal (line 1:1) Table 4:Co)mparison of simulated and measured cite®mass (line
- 11
D R Y =X Sowing date _
0.754 0.675 Y = 0.603X First D R Y=X Sowing date
_ 0.947 0.889** Y =0.804X First
0.889 0.936% Y = 0.683X Second -
N : 0.985 0.986** Y =1.156X Second
0.93 0.704* Y = 1.074X Third 0.899 0,909 Y = 1.479% Third
0.889 0.534* Y = 1.159X Fourth : : b Ir
: : : 0.876 0.796** Y = 1.428X Fourth

Ns,*, ** No significant, significant at level % (Gand 0.01, respectively  Ns,*, ** No significant, significant at level %0.Gd 0.01, respectively
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. 1: Simulated (line) and measured (squarepraté Al under four sowing date
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Fig. 2: Simulated (line) and measured (squarepratéeaf dry weight under four sowing date
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Fig. 3: Simulated (line) and measured (squareysratstem dry weight under four sowing date
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Fig. 4: Simulated (line) and measured (squarepratdiomass under four sowing date

L eaf weight simulation: R? coefficient obtained of line showing that model predicted well variation proceks
(1:1) for leaf dry weight in different sowing dates this trait (Fig. 3).
showing that model simulation has been suitablétybi
(Table 2). Variation dimension of “Rcoefficient Biomass simulation: R? coefficient in line (1:1)
between 0.356-0.978, showed that model in soméetween measured and simulated biomass near td 1 an
treatments was not acted well and in some of treatsn showing that model had successful for predicting of
acted excellent (Table 2). Variation dimension of dbiomass in different sowing date (Table 4). Vaaati
coefficient was between 0.608-0.679, showed thatimension of R varied 0.796-0.986, this result show
model could be predicted acceptably variation traithat model could be predicted suitably biomassour f
under four sowing date. According to Fig. 2, modelsowing date (Table 1). According to Fig. 4 biomass
predicted approximately suitable variation proce$s process for simulated and measured data in alhef t
leaf dry weight in all of treatments, but at tworgding  sowing date, show that variation dimension of d
stages 80 and 90 days after planting, simulategk rat coefficient had been 0.876-0.985, as model simdlate
was so much less than measured data. well biomass in different sowing dates (Fig. 2).d¢b
predicted biomass in third and fourth sowing datedr
Stem dry weight simulation: According to results of than measured field data (Fig. 4).
regression curve (line 1:1) for stem dry weightlhof

sowing date, model had been suitable description fo DISCUSSION
this trait (Table 3). Variation dimension raté fr all
of treatments was differed 0.628-0.929 and coiitaiat According to Fig. 1 at first sowing date becauke o

coefficient in all of treatments at levels p<0.0hs~v colder weather, with decreasing respiration, LAl

significant (Ehdaee, 2002). Variation process sated  improvement was more than other sowing dates and

and measured rates for stem dry weight in all ofisg =~ model predicted well this occurrence. Reduction of

dates by model had been d coefficient 0.762-0.934nodel precision in first sowing date, probably éason
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of unsuitable plant standing under field condition,Boote, K.J., M.J., Kropff and P.S. Bindraban, 2001.

therefore for obtaining of better results we must b Physiology and modelling of traits in crop plants:
applied all of the management details. Model  |mplications for genetic improvement. Agric. Syst.,
CROPGRO-Soybean in study of LAl predicting was 70: 395-420. DOI: 10.1016/S0308-
used continually. By using of this model (Shrikamid 521X(01)00053-1

Jones, 2002) presented acceptable predicting foilA  goyman, B.A.M., H. Van Keulen, H.H. Van Laar and
Soybean under different climate condition. Existfgy R. Rabbinge, 1996. The ‘School of de Wit' crop

weeds in each of growth stage and unsuitable sépara
of plant constitutive details such leaf, stem armdl p
affected on measured error increasing (Soltinal.,
2005). In many studies about simulation of the kgf
weight, further account to more error in comparison .
biomass and for determine of gap vyield, biomas Publisher Mashhad Barsava.

production in canopy is more important than leaighe SEitzinger, J., M. Trnka, J. HOSCh. and Z. Zalud, M.
(Bhatiaet al., 2008). Dubrovsky, 2004. Comparison of CERES,

Reduction of model predicting precise in sowing ~ WOFOST and SWAP models in simulating soil

date third and fourth, probably because account to Water content during growing season under

unsuitable weather and go away from growth potentia different soil conditions. Ecol. Model., 171: 223-

caused reduction of predicting precise (Hundale and 246. DOI: 10.1016/j.ecolmodel.2003.08.012

Kaur, 1997). Reason of lower estimation biomass inGoudriaan, J., 1977. Crop Micrometeorology: A

third and fourth sowing dates, probably became li&ea Simulation Study. 1st Edn., Centre for Agricultural

of emergence unsuitable condition in basis of astou Publishing and Documentation, Wageningen,

to warm weather a_nd creation o_f uniformity. ir_1 plant ISBN-10: 902200614X. pp: 249.

anding (Mahallati, 2000). Sultable predicting of iamos, N., 2006. Applicability of the AFRCWHEAT?

Soybean biomass i dffere sowng dae SHouet %4 uneat ' growt simuaton odel i Hungary
Applied Ecol. Environ. Res., 4: 55-61.

matter production in basis of uptake of sun radiaby L
plants green cover, maximum and minimum Hundale, S.S and P. Kaur, 1997. Application of the

growth simulation models: A pedigree and
historical overview. Agric. Syst., 52: 171-198.
DOI: 10.1016/0308-521X(96)00011-X,

Ehdaee, B., 2002. Common experimental statistic.

temperature, in potential growth condition. Accogli CERES-Wheat model to yield predictions in the
to Harnos (2006), CROPGRO-Soybean model could be irrigated plains of the Indian Punjab. J. Agrici.Sc
predicted well biomass in 9 different zones, vaiat Camb., 129: 13-18.
dimension of R obtained to 0.98-0.95. Landau, S., R.A.C. Mitchell, V. Barnett and J.8lI§
J. Craigon et al., 1998. Testing winter wheat
CONCLUSION simulation models' predictions against observed

UK grain yields. Agric. Forest Meteorol., 89: 85-
Results of evaluation of CROPGRO-Soybean in 99, DOI: 10.1016/S0168-1923(97)00069-5
this study showed that, generally model in différen | atifi, N., A. Soltani and D. Spanner, 2004. Effext
sowing date management simulated total biomassrbett temperature on germination components in Canola
than grain yield, stem and leaf dry matter. Model i cultivars. Iranian, J. Agric. Sci., 35: 313-321.
simulation of total dry matter in four sowing d@eted | ohe|| D.B. and I. Ortiz-Manasterio, 2006. Evaiogt
well. If this process continued in several yearsame strategies for improved water use in spring wheat

zone, we can used rgo‘lje' fager Ca”gra“?” its due | with CERES. Agric. Water Manage., 84: 249-258.
grain yield, stem and leal dry matler for research — nq). 90 1016/.agwat.2006.02.007

objects and management programming, specially abo%lahallati M.N.. 2000. Modeling of growth process |
determination of optimum sowing date. cropé. Uﬁi\}:ersity jehad of Mashhad.
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