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Abstract

To evaluate the accuracy of SALTMED model, data of a two-year experiment
on wheat were used. Treatments included three irrigation water salinity levels
of 3, 5 and 8 dS.m?, four irrigation methods of flooded and drip irrigation
(tape), with 20, 40 and 60 cm lateral spacing. The data of the first year of the
experiment were used for calibration and the data of the second year were
used for validation of the model. Results showed that, regardless of the
irrigation method, the simulated values for wheat biological and grain yields
with mean biomass error (MBE) of 29.07 and 14.21 g.m2, respectively, were
in good agreement with the measured values. According to the MBE values,
the amounts of grain and biological yield were overestimated compared to
the measured values. Based on the standard error of the estimates and the F-
test results, although there was a significant difference between the simulated
and measured performance values in the 3 dS.m? irrigation water salinity
(P<0.05), but with increase in irrigation water salinity, no significant
difference was observed between the measured and simulated values. The
average difference between simulated and measured values for grain yield
was around 32 g.m2. In the case of using r, R2, RMSE and NRMSE statistical
indicators, this model can satisfactorily predict the soil salinity of 0-30 and
30-60 cm depths; where the model prediction deviations were about 0.64 and
0.88 dS.m?, respectively. The accuracy of the model simulation was weak
for soil moisture in different depths. Although, the SALTMED model had a
slight overestimation of water productivity parameter (with MBE of 0.03
kg.m3), but its simulation was acceptable for all salinity and irrigation levels.
Based on the results, the SALTMED model can be used to predict wheat
yield, water productivity, and managing of soil salinity, especially in the
upper soil layers.
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Table 1- Soil physical properties of experimental field at planting date
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Table 2- Chemical properties of irrigation water treatments
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Table 3- Estimating irrigation water requirements of wheat in different irrigation water salinity treatments
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Table 4- Parameters used for model calibration

Amount ,lade Parameter yiolyb
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Table 5- Evaluation of simulated values of wheat yield, water productivity, soil salinity and moisture
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Normalized root Root mean Pearsqn Mean biass Property
mean square square error correlation error

error q coefficient
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0.08 35.16 0.80 14.21 Grain yield (g m?) aily 5 Slee
0.09 0.06 0.91 0.03 Water productivity (kg m=) ol (s,
0.13 0.75 0.89 -0.58 0-30 cm SB g9
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Table 6- Results of F-test and standard error of differences between measured and simulated values of wheat
biological yield using the SALTMED model
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mean Simulated Measured value inati inati
(F<0.05) P F coefficient  standard error difference value (g m?) ';2'3‘;‘123” Irrlg:at:%r;twater
(gm?) (gm?) g y
66.34 -93.82 1057.12 1150.94 F o
35.10 49.65 1009.95 960.30 D2o Tl
0.04 1141 28.38 40.14 1011.73 971.59 Dao g
w
75.29 106.48 970.5 864.02 Deo 3
31.59 44.68 1056.62 1011.94 F [e)
78.81 -111.46 979.53 1090.99 D2o 1l
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Table 7- Results of F-test and standard error of differences between measured and simulated values of wheat grain
using the SALTMED model yield
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Figure 1- Correlation between the meassured and simulated grain yield (a) and biological yield (b) of wheat
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Figure 2- Correlation between the meassured and simulated soil salinity at 0-30 cm (a) and 30-60 cm (b) depth
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Table 8- Measured and simulated values of salinity at soil depths of 0-30 and 30-60 cm
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Figure 2- Correlation between the meassured and simulated soil water contentat 0-30 cm (a) and 30-60 cm (b) depth

3L sVl CEs b dde o 340 5525 O S
05 53l el sl :)ﬂﬁ Sl s ol o S L
el oslial BB 0T (gy50 e 5 ol o e Emy
Sl ¢l ddle sl T8 Lo s
o e Sl 52 &) Ol ose e el
Cﬁ)QKﬂ\L(,\JJbUﬁJQTﬁ«Jb>)§Lm_oju_éfmgﬁ
D P O A g E e R Nl I L p¥
oot (slaand 53 S el 3550t sl oS
5 ool ot xeS SLils s o3 538 se O S50,
dive ol s ices 4 S b 4 s ULl
sl sl aﬁ)‘:{T sj il 6“&5} 5,8
Sl 2l o a5 g ilasl ) il
Voo ¥ b K e a8 ks bl aes
35 Jw @:LSJWB Rodea L g miw glacals
23 dde ol ST abes (s Lale (goleans

.LaTda Gty J geamee 5 Shas (g5luand

ST 63501 a3 & jlutss
sl 4 a5 Ll oLl S oS (g5 b 0les
osdeme gy (Stan e bl gla el
s Sl o S0l 4y e 5 o Slaype S5l
ilin Sos0 2t (Sleand L3 Jde TS
ot Sle O3 e 4 ey b oS A L))
Jsd) Sl 0330 5551 i S shyls Je opl e
R T B S S VP O W JURN (>
LR O T O I O Ry U PO E RV PR P W=
pole sl ames (3 Jods) cl bl
Sl e 3 Suse e ol (Sl 5 S eI
Sl as el 0355 45 2 C3 L C2 L1 (5,5 Cjk.ﬂ
e ;.j Soso g ol sjﬂﬂ SERUEVIRN ‘_;J)Li
Rl o3 el sgte e B T S s Al
s 5 2,8 5 Lo e b Jast o o el (S0

Je 55 G ol3sne &3l Vazml 5 ol Sl



WNFO /N ojlad / ¥ W/ o/ (85,50 5o O Shagh 4,

@S O (690 300 (s Wi suwd (g jlwdmwd 9 (535051051 palio op (S 3 luiliw! slad g F (903l gl -4 Jou>
Table 9- Results of F-test and standard error of differences between measured and simulated values of wheat water

productivity
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Figure 4- Correlation between the meassured and simulated water productivity
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