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Table 1- Physico-chemical characteristics of soil

Depth Sail Bulk . Total
Goc te’f“{r? density PWP  FC EC Organic carbon N P K
cm I YowIw dSm* % % ppm
Silty-
0-30 Ic:Iay- 1.48 11.6 214 807 0.35 0.55 072 815 384
oam
30-60 %g%' 1.48 12.2 214 807 0.32 0.48 0.72 7.7 293
el ol coiS @l =Y Jgu
Table 2-Irrigation properties
SO, cr HCO;  COy K™ Mg™  Ca pH EC
meg.I™ - dS.m™
0.8 04 29 - - 34 34 1.7 0.37
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Table 3-Scensivity factor for some AquaCrop and Cropsyst input parameter

Parameter < Sc ol ScENSVity rate
Pl (-25%) (+25%) Sl
AquaCrop

Moisture in PWP

- 15.2 15.7 High
SOpo5 abii 53 Cugb, 9
Moisturein FC 105 25 Medi
o . . ium
=3 cadyb 5o cagh,
Moisture in saturation | _
Ll g, 14 2.6 ow-medium
Basal crop coefficient for transpiration
- < . 26 0.23 Low
% slp P upd
Maximum effective rooting depth i
T 14 2.6 low-medium
Ay Goe fiSlas
Time from sowing to emergence )
. . 6.2 6.9 Medium
O e (oo
Time from sowing to maximum canopy i
€ o .. n . 10.9 81 Medium
P Gbg dalior & ey o)
Time from sowing to senescence i .
. 21 20.5 medium-high
S obj
Time from sowing to maturity i .
. . 45 221 medium-high
Eob 4 Gy pyloj
Cropsyst
Above ground biomass-transpiration coefficient i
e e . 25 6.1 Medium
B —00g S ) 1 o
Light to above ground biomass conversion i
. . . 8.0 35 Medium
00gF a1 yg8 Jd
Actual to potential transpiration ratio that limits root growth i
49 4.4 Medium

Ay by 0018290080 Jrmiliy 4 (5285 %5 S
Actual to potential transpiration ratio that limits leaf area
growth 2.3 1.7 M edium-low
S 3 gl oy 0uiiS dgammo Jrmnilly 4y (o28lg § 85 Comnd
Wilting leaf water potential

e - . . 3.0 41 Medium
Sy (S5 Jamiliy
Extinction coefficient for solar radiation )
. . . 5.8 9.9 Medium
29 &9l o
Base temperature .
2.7 11 Medium-low
al gl
Cutoff temperature )
510 cloo 24 5.2 Medium
Nitrogen uptake adjustment 91 113 Medium

0395 @32 Glime
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Table 4-Values for some input AquaCrop and Cropsyst parameters

Parameter Unit Vaue Description
AquaCrop
4L ks  Basetemperature °C 2 Default
SS1as sles Maximum temperature °’C 26 Default
Water productivity normalized - .
. .7 gr.m 20 Calibrated
oo Jloyi @l (5590 ¢
Initial canopy cover o .
oL gl iy % 5 Calibrated
Maximum canopy cover 0 .
oLS iSlas i % 92 Calibrated
YL «il] Soil water depletion threshold for canopy expansion-Upper
e » . by ep PP - 0.2 Calibrated
ol drwgi 5l g S Cugb alsd
b astew] Soil water depletion threshold for canopy expansion-Lower
o ® . Py e® - 08 Calibrated
ol drwgi (glp I Cugby alss
Uicba dnwgi wy o Canopy growth coefficient %/day 155 Calibrated
ides Jls; e Canopy decline coefficient %/day 1.9 Calibrated
Basal crop coefficient for transpiration .
%l/day 14 Calibrated

3% slp BLS cp
Sl oS5 Plant density kg/ha 2500 Observed
Time from transplanting to maximum rooting depth

ady PS10s a4 (o y o) day 100 Observed
Reference harvest index .
- s % 78 Calibrated
& o u.w'.:).g ua:l.w
Lower ECe threshold 4
S S T VU u ds.m 2 Default
Upper ECe threshold 4 .
o en e T dS.m 8 Cdlibrated
Gogh S altwl oo
Shape factor for salinity stress Li Calibrated
. aee e - inear ibr
$a3 G5 S5 Jole
Cropsyst
Above ground biomass-transpiration coefficient
Groting plomessranspiret KP. K. 3 Calibrated
B0y S ) & o m
Light to above ground biomass conversion 1 .
e . .. Kg. MJ 0.3 Cdlibrated
00g5 L5 41 )98 oo E 5
Actual to potential transpiration ratio that limits root growth .
Ay by 018 9050 Jroniliy 43 528l3 G5 o ) 07 Calibrated
Actual to potential transpiration ratio that limits leaf area growth .
5 s 5 35 g ol 4 8l 555 o ] 05 Calibrated
Wilting leaf water potential Pa 1600 Calibrated
. o . - ibr
Sy S Jeily
Extinction coefficient for solar radiation )
. . . - 04 Calibrated
28 6ol o pd
4L sLs Basetemperature °C 2 Calibrated
FSlas> sl Cutoff temperature °C 26 Calibrated
Nitrogen uptake adjustment .
- 15 Calibrated

05955 @der ¢l 5me
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Table 5-Values of statistical criteriafor simulating potato in calibration and validation stages

Crop
Model Par?'?iter ifge d EF MBE NRMSE RMSE CV
AL Jo roLh >
Yield Calibration 0.99 099 -025 0.09 2.1 -
3 Slos Validation 0.99 095 -0.73 0.05 15 0.116
AQUECTOP o useefficiency  Calibration 099 099  -025  0.03 0.4 -
ol Gpae o)l Validation 0.99 097 -.022 0.06 027 0101
Yield Calibration 0.99 090 -145 0.07 2/4 -
o ySlos Validation 0.99 079 -226 0.09 31 0.112
CropYSt —aer useefficiency  Calibration 099 030 015 006 0.3 -
o & oo 21,8 Validation 0.99 -1.90  -0.19 0.05 051  0.094
slaosls Sy et oy 0.001 ol e S Skl o 0.083
Sl (CV.Yidd (C.V. Water use efficiency)

calizes Gla it ;0 (e i §3lad lp bl Glagasle polie —F Jguar
Table 5-Vaues of statistical criteriafor simulating potato in different irrigation stress

u:'*’ CS""‘“ lhe)LoT é).SJ.o.G g‘ d}oa.o levﬂl)lf
Irrigation stress Statistical Yield Water use efficiency
level criteria AquaCrop CropSyst AquaCrop CropSyst
MBE -0.58 1.26 -0.07 -0.01
RMSE 1.93 1.66 0.13 0.03
El EF 0.57 0.06 0.95 0.99
NRMSE 0.06 0.05 0.03 0.01
d 0.99 0.99 0.99 0.99
MBE -1.40 225 -0.19 0.07
RMSE 1.42 2.28 0.19 0.08
E2 EF -1.14 -4.50 -0.99 0.66
NRMSE 0.04 0.07 0.04 0.02
d 0.99 0.99 0.99 0.99
MBE 0.36 0.46 -0.36 -0.26
RMSE 1.30 211 0.39 0.27
E3 EF 0.53 -0.22 -0.08 0.62
NRMSE 0.04 0.06 0.10 0.06
d 0.99 0.99 0.99 0.99
MBE -1.73 0.38 0.18 -0.25
RMSE 1.86 0.76 0.21 0.25
E4 EF 0.46 0.91 -1.52 -2.79
NRMSE 0.07 0.03 0.04 0.05

d 0.99 0.99 0.99 0.99
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s AQUACTOP (sle Jos (uxSayian yr p,55kS) T Bpas TS 5 GESe 1 9) 0 ,Shee gl :Silis anglio =¥ Jgur

G calisee gl o CropSyst
Table 7-Comparison of average results for yield (ton.ha®) and water use efficiency (kg.m?)
using AquaCrop and Cropsyst in different irrigation stress

3 ySlos g.:T E-JO ‘53.1)15
o C’.b‘“ Yield Water use efficiency
Irrigation Somlin Soalis
stress level - AquaCro Cropsyst - AquaCro Cropsyst
Observation g P Py Observation g P id
EO 29.6 30.1 312 3.9 35 3.6
E1l 321 315 32.7 4.3 4.2 4.2
E2 305 29.1 314 4.1 4.0 4.1
E3 30.6 30.9 314 4.2 39 4.0
E4 26.3 24.5 24.9 4.3 4.1 4.0
60 - 50 -
xji F-Valie=0.00 1 3 P-Value=0.00 R B
j ap | R*=08813 . —j ap { RE=0.8392
3 3
'5 20 7 -a 20 -
E P 9
a Lt a ,__J
o . T T 1 0 - T T 1
0] 20 40 80 0 20 40 &0
ehilie &, 8las eilualie 8, €les

P- el cunn) AQUACTOP (sla Joe bawgs oo s jlwdnns 5 (Slaalin (LS 5 05) o,Sles polie Swon =) S
(P-Value=0.00 ._> <) Cropsysyt 5 (Value=0.00

Figure 1-Correlation between Actual and simulated Yield (ton.ha®) using AquaCrop (Right
side, P-Value=0.00) and Cropsyst (left side, P-Value=0.00)
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e
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Figure 2-Comparison of simulated yield (t.ha) using AquaCrop and Cropsyst in different
water stresses amount (Right side) and time (Left Side)
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Figur e 3-Comparison of simulated yield (t.ha®) using AquaCrop and Cropsyst

)]
i

ceitilie of pae otl8

- P-Value=0.00 y 87 P-Value=0.00

—.'.; R*=0.9383 —."; R* =0.8499

{ o { e

3 3

7 7

3.‘ 21 11 ].‘ 21 11

i .7 ’ 71. /'J,

| - 3 -

4-3 D = T T 1 4-} D = T 1
= 0 2 4 & J o Fd 4 &

it o Byane L8

LgLQ)JJ.A ‘Ia.u.:s; OML;)LMJW 9 ‘;‘ML....A (M&;.A).AA > ﬁ)fju) g_ai d)..a.a S"‘)Lg fdl.a.c M -¥ J&Aﬂ
(P-Value=0.00 ._> <) Cropsyst 5 (P-Value=0.00 .o, cw) AquaCrop

Figure 4-Correlation between Actual and simulated water use efficiency (kg.m™) using
AquaCrop (Right side, P-Value=0.00) and Cropsyst (lIeft side, P-Vaue=0.00)
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Figur e 5-Comparison of simulated water use efficiency (kg.m*) using AquaCrop and
Cropsyst in different water stresses amount (Right side) and time (L eft side)
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Figur e 6-Comparison of simulated water use efficiency (kg.m™) using AquaCrop and
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Abstract

To evaluate AquaCrop and Cropsyst models for simulating yield and water use
efficiency (WUE), this research was performed at the Research Station in
ChaharTakhteh, Shahrekord, during 1998-1999, by considering water stress amount at
five levels (EO, E1, E2, E3, and E4 indicating 100, 85,70, 50, and 30 percent of crop
water needed according to lysimeter data, respectively) in three periods during potato
production (T1, T2, and T3 indicating 50, 100, and 150 days after sowing, respectively)
and 15 data in each year. First year data was used to calibrate and the second year was
used to validate AquaCrop. The highest and lowest differences between observed and
AquaCrop simulated yield were 3.15 (E1T2) and 0.3 (E1T3) ton.ha, respectively, and
the highest and lowest WUE were 0.53 (E3T2) and 0.03 (E4T2) kg.m™, respectively.
The highest and lowest differences between observed and Cropsyst were 2.34 (E3T3)
and 0.35 (E1T2), ton.ha’, respectively. Corresponding results for WUE were 0.32
(E3T2) and (E1T1) kg.m3, respectively. NRMSE results for Yield were 0.9 (AquaCrop)
and 0.7 (CropSyst) for calibration periods and 0.5 (AquaCrop) and 0.9 (CropSyst) for
validation periods. EF values for yield were 0.99 and 0.95 for AquaCrop and 0.90 and
0.79 for CropSyst in calibration and validation periods, respectively. Both models had
good precision; however, AquaCrop had better efficiency for simulating yield. Based on
results, it is recommended to use AquaCrop in low water stress (since it is water-driven
model and simulates water response to water accurately) and apply Cropsyst in high
water stress (since it is radiation-driven model). In addition, using Cropsyst in T2 is
better than AquaCrop.

Key words: Crop Modeling, Radiation-driven Model, Water Stress, Water-driven
Model.
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