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Table 1-Physico-chemical properties of soil
Cl Ca Mg Na K P 0.C. H EC
mel” mel” mel” mel ppm ppm (%) P (dS/m)
10 14 11 12.5 254 8 0.88 7.7 2.9
otelojl e ()lel ©f lards 4525 - Jgur
Table 2-Chemical properties of irrigation water
] o2 e rals’ ) ] wlyys SB bl oS colan
Na Mg Ca Cl CO; HCO;, Soil pH EC
Meq.L" texture (dS.m™)
4.8 4.5 4.0 2.6 3.9 0 Silty clay 7.7 1.2
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WOFOST 4 CropSyst . AQuaCrop sle Jow comlus Judow zlis -V Joua
Table 3-Results for Scensivity analysis of AquaCrop, CropSyst and WOFOST

ol oyl e by
o Sc (+25%) Sc (-25%)
Scensivity rate Parameter
AquaCrop
PLS Gy 0l %r‘ 10.9 3 bwgio
Canopy growth coefficient Average
o Jloy T (5590 ¢ 12 5 Lo
Normalized water productivity Average
. la‘ > L‘Z h.‘“ .
clon s 3.9 5.1 #e
Harvest index Average
AL by drwgi 4 by yo SYL 0o Luwgino
i i ion- 8.5 7.4
Soil water depletion threshold for canopy expansion Average
Upper
P gy arwgl & bgypo (s 9> Lasgio
i i ion- 10.1 6.9
Soil water depletion threshold for canopy expansion Average
Lower
Wodijg) (o diws &1 bg o YL v buwgio
i i ion- 59 10.8
Soil water depletion threshold for canopy expansion Average
Upper
WOFOST
LBl )0 s CblugS Cde Cas 6.5 43 b gio
The absorption rate of relative retention in the stems Average
Loddl 5 30 (o CliligS i s o 9 74 bavgio
The absorption rate of relative retention in roots Average
S0 (oo LIS Ddr s 6.5 51 Logio
The absorption rate of relative retention in leaves Average
S50 (25 SeaSIgd Qa2 s pw S Tas 49 36 buwgio
Maximum CO, absorption rate in leaves Average
CropSyst
5 s ool . P
o oeers 46 44 #e
Transpiration dry matter coefficient Average
Slis oolo sy Jrod o 51 9.6 b gio
The conversion factor of light to dry matter Average
S 5550 F y as i piSTas 68 55 Lo
Expected maximum leaf area index Average
S35 (S Al g0 0 Sy a3l 1> 5l (g S Bwgio
Fraction of maximum leaf index at physiological 3.9 7.1
Average

maturity stage
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Table 4-Results for calibrated and default parameters of AquaCrop and CropSyst and WOFOST

e
oyl a>lg Value Olxs g
Parameter Unit Jusls Loz 058 Gy Description
Dania  Champa Red-Anbori
AquaCrop
Initial canopy cover adsl 2L gy % 1.25 1.25 1.25 Default  p,5
Canopy growth coefficient aLS [ibgs sy oo po %.day! 19.1 19.8 19.8 Calibrated o oxmly
Maximum canopy cover abs g ySlus> % 75 75 75 Calibrated ous gzxiunly
Canopy decline coefficient iiig idlS < po %.day™! 8 8 8 Default p,5 s
Normalized water productivity sa Jloy o 590 542 g.m? 15 19 19 Calibrated sy soximls
Harvest index cuils y sl % 0.4 0.3 0.3 Calibrated ouds zewwly
Maximum rooting depth aiy; @oe y2STa> M 0.35 0.35 0.35 Default p,5 s
' P gy syl 4 byrpo Voo - 0.18 0.15 0.10 Calibrated suus soxiwls
Soil water depletion threshold for canopy expansion-Upper
P by syl 4 bgiye Gly 9> - 0.5 0.4 0.3 Calibrated suis cziwwls

Soil water depletion threshold for canopy expansion-Lower
. LMQ},” O &y & by yo gV 0> . - 0.4 0.5 0.5 Calibrated suis cziwwls
Soil water depletion threshold for canopy expansion-Upper
Wodijg) (o s &1 bga yo (Soxin JSUb g pb 4 4 4

- Calibrated suds gz
Soil water shape factor for canopy expansion-Upper s

WOFOST
Low germination rate Jjails> gl Lo ol 9> °C 0 0 0 Default (5 i
High limit of germination Jj4ls> YU o> °C 0 0 0 Default b ,5 i
Sialg> b ells 5l ché & gox0 o °C.day’1 0 0 0 Default P i
Total temperature from planting to germination
O )5 il a2 50 ¥ slod j0 S (Gloowiy Lo L
Da 18 18 18 Default .
Leaf viability at 35 ° C Y PR
29 018 S lig iz ks 510> Kghalh! 40 0 0 Calibrated s szils
Maximum CO, absorption rate in leaves
P S gl S % 1.2 1.0 11 Calibrated s szils
Absorption rate correction factor
Maximum root depth aiy, Gee yiSTo> M 0.35 0.35 0.35 Calibrated s oxmly
S0 3 rd SIS Az Sty Keke 004 0.03 0.03 Calibrated ouss sl
The absorption rate of relative retention in leaves l.day% ' ' ' ° s
05655 GLaplal 53 (i CBIMSS i s s Kg kg 0.004 0.003 0.004 Calibrated s szl
The absorption rate of relative retention in storage organs .day
Woal ) 50 (oo Sl Qa2 s Kg‘-kg' : o
S 0.01 0.01 0.01 Calibrated sus 2!
The absorption rate of relative retention in roots ".day ° ’
Bl )3 (g Catigf 0 a8 s Kg kg 1 1 ! Calibrated oo !
The absorption rate of relative retention in the stems l.day% 0.016 0.013 0.015 AT
CropSyst
Transpiration dry matter coefficient &y i eobo o s kPakg.m™ 6 5 5 Calibrated suu zeiwwls
S 03le & 598 Jaed o 00 gMJ! 4 3 4 Calibrated owi szxiwls

The conversion factor of light to dry matter
Sy g (2Bl (0 )5 dgumme 30 Ly a4y (o28lg 35 Connd _
The ratio of actual transpiration to potential in limiting - 0.95 0.95 0.95 Calibrated suus sziuly
leaf area index
Optimal daily temperature for oy gl p ailjg; auta slod

°C 27 27 27 Calibrated sui 2eiwwls
growth
Maximum water uptake o wis yiSlas mm.day™ 13 13 13 Default (p,8 sy
Maximum root depth aiuy Gos ySTo> M 0.35 0.35 0.35 Default p,8 sy
Expected maximum leafarFa SB 090 S el GiSTos mim? 6.1 59 59 Calibrated sui il
index
§hrosS b el e - 0.5 0.5 0.5 Default b, i
Solar radiation extinction coefficient
ol gy S 53 385 i o - 1.05 1.05 1.05 Default 5 s
Evapotranspiration coefficient in full coverage mode
o pae byl jo clblo y Ll ~ 0.6 0.6 0.6 Default O

Harvest index under non-stress conditions
P9 (S alo g0 10 S (@5 pS e I (g S )
Fraction of maximum leaf index at physiological - 0.4 0.5 0.5 Calibrated suuds soiusly
maturity stage
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Figure 3-Comparison between observed and simulated water productivity (kilogram per
cubic meter) using AquaCrop, CropSyst and WOFOST
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Table 5-Values of statistical criteria for simulation of rice yield and water productivity

Parameter Model
b d EF MBE RMSE NRMSE

solyly Jee
Yield AquaCrop 0.99 0.90 0.36 1.07 0.14
R CropSyst 0.99 0.82 0.11 0.80 0.24
2 WOFOST 0.99 0.91 0.06 1.14 0.01
Water productivity AquaCrop 0.99 0.31 0.11 0.40 0.15
i ot CropSyst 0.99 0.30 0.15 0.40 0.14
L Sras satsk WOFOST 0.99 0.30 0.15 0.40 0.13
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Abstract

Simulation of rice yield and its water productivity studied using AquaCrop,
WOFOST and CropSyst models, in an experiment at Khuzestan Agricultural Research
Station. In this study, three types of planting methods (D;: transplanting, D»: direct
seeding, and Ds: dry bed seeding) and three rice cultivars (V;: Red-Anbori, V,:
Champa, V3: Danial) were considered. Results of MBE (0.36 t.ha™), RMSE (0.1.07 t.ha”
") and NRMSE (0.14 t.ha™). MBE, RMSE and NRMSE values for water productivity
calculated by using AquaCrop model were -0.11 kg.m>, 0.40 kg.m™ and 0.15,
respectively. The values for yield simulation using WOFSOT model were 0.06 ton.ha™,
1.14 tha™ and -0.01, respectively, and aforementioned values for water productivity
simulated by WOFOST were 0.15 kg.m™, 0.40 kg.m” and -0.13, respectively. The
mentioned values for CropSyst simulated as 0.11 t.ha™, 0.80 t.ha™ and -0.24 for yield
and 0.15 kg.m™, 0.40 kg.m™ and -0.14 for water productivity, respectively. According
to the results, accuracy for all models were accepted to simulate rice yield and water
productivity. However, WOFOST accuracy was better than the other models in most
treatments. Thus, it is recommended to use WOFOST for simulation of rice yield and
water productivity at different rice cultivars.

Key words: Carbon- driven Model, Crop Modeling, Dry Bed Seeding, Radiation-
driven Model, Water-driven Model.
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