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Figure 1- The biomass trend (kg.ha™), line: predicted data, and A observed data in 4
nitrogen levels
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Table 2- Evaluation of biomass predicted (kg.ha™) resultsin 4 levels of nitrogen
e o) P Ttet  RMSEn RMSE R? d
Treatments
150 kg/hay : Ny 93412 72018 0.44 4 2496.48 098 0977
(200 kg/hay : N, 9264 10938 0.32 7 2159.24 098 0983
(260 kg/hay : N4 8514 10348 0.32 10 2302.43 096 0975
(360 kg/hay : N, 9932 12586 0.32 10 3289.19 096 0972

Slaye Sils ssime RMSE s o RE (ogolys 38l Lasls A wosds iy oy 5 00 ooalice yolie 5 Silo i 4 Pi 5 O

o Jloy las Slayyo uSils 5900 -RMSEN s
Oi and Pi, respectively observed and predicted means, d: Wilmot's agreement index, R%: Explanation
coefficient, RMSE: Root mean squared error. RM SEn: Root mean squared error normalized.
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Figure 2- The ear yield trend (kg.ha™), line: predicted data, and A observed data in 4
nitrogen levels
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Table 3- Evaluation of ear yield simulation (kg.ha") resultsin 4 levels of nitrogen
el o) P Ttet RMSEn  RMSE R? d
Treatments
50 kg/hay : Ny 6762 4956 0.33 13 2307.42 0968 0.938
(200 kg/hay : N, 6237 6298 0.43 13 135319 0934 0979
(260 kg/hay : N4 5271 3845 0.35 16 219834 0943 0918

(360 kg/hay : Ny 6160 7535 0.39 9 162805 0984  0.979
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Table 4- Evaluation of leaf areaindex simulation (kg.ha') resultsin 4 levels of nitrogen

e o) P, T-test RMSEn  RMSE R? d
Treatments
50 kg/hay - N, 271 258 036 20 102 0.66 0.7
200 kg/hay : N, 351 318 030 15 117 0.79 0.82
260 kg/hay : N 293 3.07 05 19 102 06 0.87
@360 kg/hay - N, 343 4 0.22 13 0.74 0.92 0.94

Slaye eSile psizme RMSE s cuyo RE iogolis 33ls asls 0 wad i i 5 o0 sowlice yolie . Sils i & Pi 5 O

ot Jloyi las Sl o o Kils jsdome RMSEN s
Oi and Pi, respectively observed and predicted means, d: Wilmot's agreement index, R% Explanation coefficient,
RMSE: Root mean squared error. RM SEn: Root mean squared error normalized.
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Figure 3- The leaf areaindex trend (kg.ha), line: predicted data, and A observed data in 4
nitrogen levels
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Figur e 4- The stem dry weight trend (kg.ha™), line: predicted data, and A observed data
in 4 nitrogen levels
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Table 5- Evaluation of stem dry weight simulation (kg.ha) resultsin 4 levels of nitrogen

Lo

o P, T-test RMSEN RMSE R? d
Treatments
(150 kg/hay : Ny 4069 3190 0.32 9 118046 0973  0.963
(200 kg/hay : N, 3947 3602 0.45 5 656.12 0973  0.989
(260 kg/hay : N3 3930 4022 0.41 8 1018436 0906  0.974
360 kg/hay : N, 4083 4190 0.42 3 792815 0948  0.986

Slaye Sils gizme RMSE L oo R igalys 3ls5 (anls  ionds iy iy 9 005 oaalie polie oSl oo i 4 Pi 5 O

ot Jloyi las Sl o o Sils jsdome RMSEN s
Oi and Pi, respectively observed and predicted means, d: Wilmot's agreement index, R? Explanation
coefficient, RMSE: Root mean squared error. RM SEn: Root mean squared error normalized.
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Abstract

Decision Support System for Agrotechnology Transfer (DSSAT) model is able to
simulate plant growth, development, and yield that are grown on a uniform surface
under simulated management conditions, including changes in soil water, soil carbon,
soil nitrogen contents and nitrogen leaching. This study was aimed to investigate the
effects of nitrogen on yield and yield components of maize variety SC704 by using this
model, and to calibrate CERES-Maize model under 4 levels of nitrogen fertilizer: N1:
25% less than the recommended level, N2: recommended level (200 kg/ha), N3: 50%
less than recommended level (260 kg/ha), and N4: 50% more than the recommended
level (310 kg/ha). To evauate the applicability of this model an experiment based on
randomized complete block design with three replications was conducted during 2013 at
the Research Field of Agriculture Faculty of Islamic Azad University — Kargj Branch.
The measured traits, and their smulated values for ear and biomass yields, leaf area
index (LAI) and stem dry matter content were compared. The results of the biomass
simulation showed that Root Mean Square Error (RMSE) of the four fertilizer levels
ranged 2496.48, 2159.24, 2302.43, and 3289.19 kg/ha respectively. For the ear yield,
the highest coefficient of determination (R? = 0.98) was obtained by N,. In fact, this
treatment provided highest accuracy for predicting the yield of maize by the model. For
leaf area index, the Willmott Agreement Index (d) varied between 0.77-0.94. This
indicates that the model has successfully predicted the variation of leaf area index.
Therefore, the model is considered appropriate for simulating growth, development and
yield of maize under 4 levels of nitrogen fertilizer. In this case, it is recommended that
the model is calibrated and verified, and then, it is applied for research purposes in
Karg climatic conditions.
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