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Table 1-The soil physical properties
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Table 3- Some relevant crop parameters used in CropSyst model for Rice simulation
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Table4-Amounts Water Irrigation and Precipitation and Evaporation and Max Temperature in the 2013 and 2014
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Figurel- a,b:Amounts observed and simulated grain yield and line 1: 1 for plant rice in year 2014 ,2013
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Table 4- Results crop parameters in cropsyst model for rice simulated in year 2013 and 2014

2lS el )b Plant Parameter Jle EF CrMm T test RMSE , RMSE R?
Soiedam 3,Slas Biology Yield(Kg/h) 0.98 0.06 0.13 9 1264 0.77
il Slas Grain Yieldxgn) 0.89 -0.02 0.32 7 461 0.73

Sy ow 23ls @Shis LAI 1392 0.22 0.2 0.04 29 1 0.58
oAd e e Absorb N(Kg/h) 0.75 -0.2 0.02 27 37 0.77
So3dam 0 ySles Biology Yield(Kg/h) 0.80 -0.04 0.27 10 1219 0.82
il Slas Grain Yieldxgn) 0.87 -0.14 0.03 15 847 0.84
oS e e LAI 1393 0.38 -0.7 0.02 68 82 0.82
Sy ow 23l @Shs Absorb N(Kg/h) 0.80 -0.2 0.1 23 0.8 0.73

08 Jlay slos Slasye Sk adyy RMSE, dlas clayyo :5iko ady) RMSE s cilagyo 5o i Crag « 0 (£5:50)01 polio (5 Sile s Ttest
cJve S EF. s (s :R2
T test:Test Amounts measured the mean Cgy, :Coefficient of residual mass RMSE :Root mean square error RMSE ,, :Root mean

square error.Normalized R2 :coefficient of determination EF :Efficiency of Model.
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Figure 3- a, b.: Amounts simulated grain yield by cropsyst model in levels N & R in year 2013 and 2014
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Figure 4- a, b.: Amounts simulated LAI by cropsyst model in levels N & R in year 2013 and 2014
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Table 6- Amounts simulated grain yieldandwater productivity via cropsyst model in year 2013 and 2014.
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B
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Nitrogen Irrigation  Year Water Productivity (kg/ mz) Prezg?lon Irr(lfli: ;on Trarzirl’:snon ET (mm) Yigfi?gg/h)
N, 0.61 0.94 1.53 79 744 330 537 5053.8
N, s 0.81 1.11 1.87 79 724 350 586 6533.6
N; ! 0.83 1.19 1.88 79 712 347 550 6525.6
N, 0.86 1.28 1.92 79 732 363 544 6953.6
N, 0.68 1.08 1.55 79 701 340 487 52733
N, . 0.77 1.21 1.82 79 703 329 495 6001
N; 2 0.88 1.37 1.79 79 701 382 498 6825.9
N, 1392 0.91 154 1.86 79 707 385 464 7163.1
N, 0.92 1.17 1.86 79 469 270 429 5024
N, s 1.19 1.44 2.35 79 459 273 444 6405
N; ! 1.38 1.73 2.51 79 461 297 431 7466
N, 1.42 1.47 2.18 79 429 331 431 7213
N, 0.56 VES 1.48 59 804 330 533 4867
N, s 0.77 \TARS 1.63 59 801 407 586 6622.6
N; ! 0.78 \/Y 1.91 59 789 347 550 6614.6
Ny 0.79 VXY 1.86 59 759 360 544 6705
N, 0.67 Vits 1.65 59 726 319 550 5276.3
N, . 0.9 /Y 2 59 741 362 551 7225.1
N; 2 1393 0.9 VY 1.9 59 746 382 493 7266
N, 0.87 /¥4 1.94 59 746 360 502 6966.8
N, 1.05 /Y 1.86 59 419 271 518 5030.1
N, ; 1.2 V/FA 2.03 59 459 318 436 6470
N; 3 1.27 V/¥ 2.8 59 496 251 439 7040.4
N, 1.3 \Vids 2.1 59 466 330 429 7140

(ke p,5ols N4=150 §N3=120 ¢N2=90 9 N1=0) ;59,25 365 9 (I3= 50, A )3 do= jo, & > dj= b 0B,e) (o)L ,90
Irrigation(I;-Continuously flooded. I,-5perday.J;- 8 per day)and N fertilizer(N1=0 ,N2=90, N3=120, N4=150 Kg ha™)
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Introduction

Water consumption improvement in agriculture is very important compare with other sections. Because of
existing complexity in production and exploitation processes and optimized application of irrigation water and
nitrogen especially in dry and semi-dry areas facing with water constraint is an important goal in this field. Yield
gap analysis can help to identify how much yield increase can be expected without examine the actual nutrient
and water limitations. Application of crop growth models is one of those effective methods to reach these goals.
CropSyst is a simulation model for a variety of crops such as rice to enable us through calculations of data
statistics regarding situation of water, weather, soil, management system, and plant genetic to get the correct
results. CropSyst has been developed during the last 15 years into a multi-crop, multi-year simulation model and
can connect to GIS software consisting programs of CropSyst cultivation simulator system, reconstruction of
meteorological data (ClimGen), GIS connection program (ArcCs), watershed model, and several other useful
programs.

Materials and Methods

In order to evaluate the effect of nitrogen fertilizer and irrigation on growth and yield of rice this study was
conducted at the rice research institute of Iran, located in Rasht. To simulate the response function a split plot
experiment as a randomized complete block design with three replications was conducted with three irrigation
treatments (continuous, around 5and 8 days) as the main factor and the amount of nitrogen in four levels (0, 90,
120 and150kg N ha" Source of urea) as sub-factor. Version 3 of CropSyst was used in this study.To run the
model four sets of data are required as input, including files location, soil, and plant management. Definition,
application and all the required parameters of the model and parameter ranges is stated in the model manual.

Results and Discussion

The model validations were based on the comparison between simulated and observed data for all treatments
other than those used in model calibration. Results of the evaluation showed that CropSyst model with regard to
RMSE, 7, 15 percent and R? 0.73, 0. 84 To simulate the yield seed rice and also with regard to RMSE, 9, 10
Percent accuracy of simulations appropriate.The results of the simulation based on the amount of transpiration
water productivity for both years showed that N, and I3N; treatments had the highest amount. The results
showed to simulated based on the amount of water and rain water productivity for both years showed that
treatmentlsN,and ;N3 had the highest amount. The amount of evaporation in irrigation water management two-
year periodonly39% of evapotranspiration is evaporated, While the amount of intermittent irrigation
management 5 and 8days, respectively, 35% and 32% respectively. The nitrogen fertilizer management control,
90, 120, 150kg ha, respectively, 39%and 34%, 35% and 32% of the evapotranspiration just evaporates.

Conclusions

In the present study, the CropSyst model was calibrated, validated, and used as a tool to estimate
climatically-driven potential yield, yield production and water balance components of rice under a range of N
fertilizer and water regimes in a humid region of Iran.

CropSyst can be applied for simulation the effect of N and water management on growth, yield and water
productivity of wheat under Iranian subtropical conditions.
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