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Table 1- Soil characteristics of the experimental farm
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Table2-Par ameters ofM aize

ol Sl )
Parameter value Unit
w.fpfl).: 66667 Sa jd &g
Plant density (Plants/ha)
Silex oo 6 <l 5l 5,
Time from sowing to emergence day after sowing
Maximum canopy cover (%)
LS Gidsy L 4y (i) (o 56 IS 52 5o,
Time from sowing to Maximum canopy cover day after sowing
S E955 Oles 116 <3l w59,
Time from sowing to start senescence day after sowing
S (S olej 140 cusls jl G,

Time from sowing to maturity

day after sowing
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Table 3- The values of the fixed parameter sinputs maize to AquaCrop model

C)-A-C' Cols )L\-a.o »'5
Description symbol value Unit
L sle
Bk Tbase 8 °C
Base temperature
YU b
P Tupper 30 °C
Uperr temperature
il ol 103 A loj 53 yd (LS by _ 6.5 cm?
Canopy size seedling ’ /plant
L§ & o .
o e CGC 15.7 %/day
Canopy Growth Coefficient
LS . sl o b
O M S e CDC 112 %/day
Canopy Decline Coefficient
S Eord 31 JB JolS 45 093 3 @35 (LS oyl
Crop transpiration coefficient when completecanopy cover (cc=1) but prior to Kebx 1.05 -
senescence
S ST g3 6 5 y5e p5es el okd oy
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Figure 1- Comparison of measured and predicted performance under salt stress by AquaCrop model for maize in thefirst
and second harvested
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Table 4- Statistical indicatorsfor the evaluation and validation modelsfor yield simulation under salt stress

“bBr NSE d CRM MAE RMSE R?
Harvest

‘_J" 0.81 091 -0.12 0.27 0.35 0.850
First

92 0.84 0.93 0.18 0.58 0.71 0.834
Second
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Table 5- Comparison of measured and smulated valuesyield at different levels of salinity for the first harvest

o a»ﬁd,ﬁfa,‘l.\}!?;.m o (53 s 3, St s wo 5,591 ok (819 Jo Jslod

Treatment Measured yield Simulated yield (ton/ha) Error Tend quel toover-
(ton/ha) (%) estimate

Sl 3.018 3.035 0.56 -0.006

2 2.803 2.992 343 -0.067

S3 2.10 2.413 6.61 -0.149

A 1.779 2.18 9.56 -0.225

S5 1.091 1.502 13.1 -0.377

09 Cusild 3 (6131 (5 gm0 BliSee (gL jlowd 1D bl (G5l g B (6 w5 05101 5 Sos y13lEo duy o -1 Jguia
Table 6- Comparison of measured and smulated valuesyield at different levels of salinity for the second harvest
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Treatment Measured yield Simulated yield (ton/ha) Error Tend model to over-
(ton/ha) y (%) estimate
s1 5.40 5.423 0.42 ~0.004
2 5.085 5.381 2.96 ~0.058
3 2.641 3.656 11.23 -0.38
4 1352 2.201 18.08 -0.62
S5 1305 2.062 21.79 ~0.58
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Table 7- Theresults of variance Analysis studied traits at different levels of salinity in corn

@33l 4y 5 o Ol o (ke
Degr ees of freedom Variables Mean square
5 Slos I S 439 adyy Job Blw Job
yield total dry weight root length  Stem length
(gram/plant)  (gram/plant) (cm) (cm)
1S5 . . . -
3 e 7.68™ 4.01 25.61™ 85.95
Repeat
4 S 48.90° 1.90" 197.59" 294.55"
Salinity
S o3l e sk sk * ok
1 S5 23l s 53.35 27.72 318.60 32075
Measuring time
4 O S0 14.94™ 1.13™ 35.66™ 19.43™
Salinity * time
s
27 6.53 1.22 52.50 13.91
Fault

2oy ) g o> B e )0 45 gime > gxe g oy sy % JAS
ns,* and **: respectively non significant, significant at the levels 5% and 1%
€3 59) 2 Oloj 93 929 Ao gglaw ;3 axlllas 3590 Silhio (ke A lio A Jgaa
Table 8 Comparison of meanstraitsin different levels of salinity and two times on maize

(8295 Joss >Slas 5SSt ojy adyy Job il Job
Salinity treatment Yield Total dry weight Root length  Stem length
(ds/m) (gram/plant) (gram/plant) (cm) (cm)

0 7.94a 1.90a 34.38a 30.94 a
4.53 7.40a 1.85a 34.24a 26.71b
9.06 4.75b 1.82a 26.24b 24.40b
13.59 3.00b 1.22a 24.59b 20.42¢
18.13 2.13b 0.80a 25.07b 15.05d

S paiges oloj
Measuring time
6.15a 2.35a 31.73a 26.34 a First J,
3.94b 0.68b 26.08b 20.67b Second ¢4
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Table 9- Correlation coefficients between Stem length, root length, total dry weight and performance

ails Job

adyydob  3Ses

Stem length  Root length ~ Yield

adyy Jsbo
Root length

>Slee 0.86

Yield
S5 Sas o
Totaldry weight

0.50"

0.57

*ok sk

0.42 0.58

Jopd Ve jd b xe e
##: Significant at 1%
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1-CDE: Convection-Diffusion Equation
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Introduction: Limited water resources and its salinity uptrend has caused reducing water and soil quality
and consequently reducing the crop production. Thus, use of saline water is the management strategies to
decrease drought and water crisis. Furthermore, simulation models are valuable tools for improving on-farm
water management and study about the effects of water quality and quantity on crop yield.. The AquaCrop model
has recently been developed by the FAO which has the ability to check the production process under different
propositions. The initial version of the model was introduced for simulation of crop yield and soil water
movement in 2007, that the effect of salinity on crop yield was not considered. Version 4 of the model was
released in 2012 in which also considered the effects of salinity on crop yield and simulation of solute
Transmission in soil profile.

Material and methods: In this project, evaluation of the AquaCrop model and its accuracy was studied in
the simulating yield of maize under salt stress. This experiment was conducted in Karaj, on maize hybrid (Zea

ma ys L) in a sandy soil for investigation of salinity stress on maize yield in 2011-2012. This experiment was
conducted in form of randomized complete block design in four replications and five levels of salinity treatments
including 0, 4.53, 9.06, 13.59 and 18.13 dS/m at the two times sampling. To evaluate the effect of different
levels of salinity on the yield of maize was used Version 4 AquaCrop model and SAS ver 9.1 software. The

model calibration was performed by comparing the results of the field studies and the results of simulations in
the model. In calculating the yield under different scenarios of salt stress by using AquaCrop, the model needs
climate data, soil data, vegetation data and information related to farm management. The effects of salinity on

yield and some agronomic and physiological traits of hybrid maize (Shoot length, root length, dry weight and
crop yield) under different levels of NaCl solution osmotic potential were also investigated by SAS ver 9.1
software. Data's mean comparisons were performed by Duncan's multiple range test. To assess the accuracy of
AquaCrop Model for Simulation of the Maize Performance under Salt Stress used from Indicators RMSE, MAE,
CRM, NSE, d and Er.

Results and Discussion: The results of RMSE and MAE indices showed that AquaCrop model can simulate
maize yield under the salinity stress. Accuracy decreased and crop yield prediction underestimated with
increasing salinity from treatment 0 to 18.13 ds/m in the first and second harvest. The highest yield related to

salinity treatment of 0 dS/m and the lowest yield related to salinity treatment 18.13 dS/m. yeild simulation error
increased by increasing salinity, the highest and lowest error of yield simulation in model respectively related to
salinity treatments 18.13 and 0 dS/m. The highest and lowest error was in the first harvest respectively 0.56 and

13.1 percent and in the second harvest respectively 0.42 and 21.79 percent, that in the comparison with the
results of studies conducted by Steduto and colleagues on maize is not much different. The results comparison in
the first and second harvest showed that soil salinity was increased by increasing irrigation number in second
harvest, so the error in second harvest is greater than first harvest and the maximum error is related to treatment
18.13 ds/m in the second harvest 21.79 percent.The coefficient of determination R2 for the first and second

harvest is respectively 0.850 and 0.834, that indicates a high correlation between yeild values of measured and
predicted by the AquaCrop model. CRM index was negative and near zero in both harvest under Salinity
different scenarios. According to CRM value, AquaCrop model was overestimated and the model was simulated
maize yield under the salinity stress a little more than measured yield. The d statistic index value is close to
unity, indicates that yield values in model is compatible with actual values. NSE index was calculated for the
first and second harvest respectively 0.81 and 0.84, that is close to one and showed that the model has suitable
performance in the yield simulation. Comparison of means by Duncan's multiple range test and analysis of
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variance in the software SAS ver 9.1 indicated Salinity has a very significant effect on all traits including shoot
length, root length, dry weight and crop yield that all traits were decreased significantly by increasing salinity.

Conclusion: Comparison of the results of AquaCrop model and statistical analysis in software SAS ver 9.1
showed that maize yield was reduced with increasing salinity. According to index CRM, AquaCrop model was
simulated maize yield under the salinity stress more than measured yield in farm. The results showed that the
AquaCrop model simulated well maize yield in moderate and low stress, but accurately simulation slightly
decreased in high stress. The results of this study was compared with other research and indicated that the error
values of AquaCrop model in Karaj is not much different with the error values of other research.
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