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Figure 1- Pilots location (Azadegan Plain of Khuzestan Province)
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Table 1- Mean of some soil physical and chemical properties of pilots

. Gos  SBedly  Shicedb 203 wopae Electrical e
_ Depth Soil Volumetric Volumetric Moisture 3L Conductivity Sodium
Region " :m)  Texture Moisture of Field of Permanent Bulk (ds. m?) Absorption
capacity wilting point density ratio
(%) (9. cm®)
030 Cly 31.9 19.0 1.48 8.4 43
Loam
“oh 3060 OV 36.4 23.0 153 8.5 5.1
Ramseh Loam
60-90 I_C'ay 36.4 23.0 153 75 5.4
oam
0-30 Clay 35.2 208 159 16.4 338
Loam
whe g5 Silty 36.1 213 1.64 9.8 311
Atabieh Clay
60-90 I_C'ay 37.9 24.1 1.66 7.3 335
oam
0-30 I_C'ay 38.0 19.9 1.48 35 3.4
oam
“ke> gn6y  Clay 349 14.0 152 26 36
Hamidieh Loam
60-00  Cly 30.9 139 150 3.4 2.9

Loam
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Table 2- Irrigation water quality in selected pilots

adlaie EC HCO3- Cat++ Mg++ Na+ SAR
Region dsmt P meglit! meglit! meqglit? meglit?
el 5 o> 79 17 7.0 75 80 30
Hamidieh & Ramseh
dakie 23 78 19 6.4 46 91 37
Atabieh
0w (6 5031 3Lid 90 LS CleMb! A oY Jgus
Table 3- Some measured plant information
2L Jole Slsde 2L le Sl
Plant factor Value Plant factor Value
Ay Job pSTas 45 cm dawgi 0)9> Jobo 35 days
Max root length Development period length
duiy Job J8las 20 cm Slo 0ygd Jobo 55 days
Min root length Mid period length
Jypaco 3,Slos yiS1an 4500 Kg/ha Sk oy Jobo 35 days
Max yield Final period length
S5l 8,90 Jgb 10 days L) oy9 JS 165 days
Germination period length Total Growth stage
Il 2,95 Job 30 days ol glis)| 80 cm
Plant Height

Initial period length

3590 BbUo )3 (o615 Jlw 93 (5 )kl Cuprte CEWBI £ g
Table 4- Irrigation management information for two years in the selected pilots

Jlo ol JLw P93 Jw
Year First year Second year
adlie dual, dusl IRV aole
Pilots Ramseh Ramseh Hamidienh Atabieh
&35 Gl & es
(e ko)
Irrigation application depth
(mm) 950 544 589 668
Sl Sy dlas
Irrigation events 5 4 3 4
(siocsho) (5
Rainfall (mm) 140 228
(U2 45 0 ,59S) JS 5, Shes
Biomass (kg/ha) 6673 6000 10000 9300
(LS )3 ,55kS) 1> 5,Shoss
Grain yield (kg/ha) 2716 2700 4500 4200
(o y8) Colila yr b L
HI (%) 40 45 45 45
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Table 5- Comparison of simulated and measured wheat grain yield and biomass in first year

syl S8 5 o legn SIS 5 o 4ild 3)Shes
Parameters Biomass (t/ha) Grain yield (t/ha)
u9bb (A% ‘5,505\.\31 odd (gilwdund ol d)ﬂfoﬂ.\jl X ‘5}"‘"’4‘.‘.‘“"
Pilot Measured Simulated Measured Simulated
6.1 6.1 3.0 2.6
1 6.9 6.2 2.8 2.7
6.8 6.1 2.8 2.6
6.1 6.1 29 2.6
2 6.9 6.2 2.8 2.7
6.8 6.1 29 2.6
6.2 6.1 3.0 2.6
3 6.9 6.2 29 2.7
7.0 6.1 29 2.6
ol 6.6 6.1 2.9 26

Average
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Table 6- Statistical indices for comparing simulated and measured values in the first year
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Introduction: SALTMED model is one of the most practical tools for simulating soil salinity and crop
production yield. Growth models are important and efficient tools for studying and evaluating the impact of
different management conditions and scenarios on water, soil and plant relationships and can be used to make or
predict appropriate management scenarios according to the region's conditions and to predict plant performance
in the field. Since the performance of irrigation scenarios in field conditions are costly and time consuming, and
due to the limited water resources in the country and the necessity of optimal water use in agriculture, using the
efficient and generic models can be useful tool for simulating crop production and soil salinity variations. This
research has been conducted in order to simulate soil salinity and yield production using SALTMED model in
Azadegan Plain of Khuzestan province.

Materials and Methods: This study was carried out in wheat fields of Azadegan plain in Khuzestan
province during 2014-2015 in three regions including Ramseh (as saline soil), Atabieh (as very saline soil) and
Hamidieh (as control, non-saline soil). Three 10-hectare plots were selected in each area and a pilot with area of
2000 m? was used for evaluation and measurement in each plot. First year data were used to calibrate the
SALTMED model and second year field data were used to validate the model and to achieve the results in three
conditions. The dominant soil texture in the area was clay loam. The quality of used irrigation water with
average salinity of 2 dSm™ was classified as Cs-Si(high salinity with low sodium absorption ratio) and had no
effect on wheat yield loss. In this study, version 3-04-25(2018) of SALTMED model was used and after
calibrating in the first year, the results of simulated wheat grain yield and soil salinity variation values were used
for model validation in different regions and in soils with different degrees of salinity, in the second year.

Results and Discussion: The average measured and simulated biomass yield in the first year were 6.6 and
6.1 t/ha, respectively. Furthermore, the average of measured and simulated of wheat grain yield was 2.9 and 2.6
t/ha, respectively. Some statistical indices including mean bias error, normalized root mean square error, and root
mean square error for grain yield were 0.11, 0.04, and 0.12 t/ha, respectively. The values of the same statistical
parameters for biomass were -0.49, 0.1, and 0.61t/ha, respectively. These results showed that the measured
values of grain yield and wheat biomass were in good agreement with the simulated values using SALTMED
model. The simulated and measured variations of soil salinity at three soil depths of 0-30, 30-60, and 60-90 cm,
showed close agreement with each other in three layers. Root mean square error, normalized root mean square
error, and mean bias error for soil salinity values were 1.3, 0.20, and -0.06, respectively. After calibrating the
model in the first year, to validate this model in the second year, the results of three pilots locations in three
regions of Ramseh (saline), Atabieh(very saline) and Hamidieh(non-saline) were used. Comparison of simulated
and measured wheat grain yield and biomass values showed that there was no significant difference between
simulated and measured values. The simulated values of grain yield and wheat biomass in the three non-saline,
saline and very saline soils had high correlation with the measured values, indicating high accuracy and
efficiency of this model in simulating grain and biomass yield in different degrees of soil salinity. Moreover, the
trend of soil salinity changes simulated by the SALTMED model in three highly saline, saline and non-saline
soils (for three soil layers) was close to the measured values. The SALTMED model with normalized root mean
square error and mean bias error of 0.18 and -0.13, respectively, showed good accuracy in different salinity
conditions. There was no significant difference (5% level) between the measured and simulated salinity values of
the different soil layers. The mean standard error at the 0-30, 30-60, and 60-90 cm layers was 1.1, 1.05, and 0.81
dSm, respectively. Therefore, based on the results and statistical indices, it was found that SALTMED model
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had good accuracy and efficiency in simulating yield, biomass and soil salinity under different salinity
conditions.

Conclusion: According to the results and statistical indices, SALTMED model had good performance and
accuracy in simulating grain yield, biomass and soil salinity variations in different soil salinity conditions and so
it can be used to predict wheat yield, yield components and soil salinity in different soil condition with different
degrees of soil salinity to sustain soil and water and improve water productivity in similar areas.

Keywords: Biomass, Calibration, Grain yield, Khuzestan province, Salinity, SALTMED model, Validation



