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Table 1- Wheat plant information in selected pilots

My Jalye 13 pS (55519 308 Ol
Physiological information of wheat

0 (6 5031081 ldo Ol gt 039450

Rang of variation

oS o> b cuils’
Planting to emergence
Obgr e Sl 4 ) b cllS
Planting to maximum canopy cover
oS s (kb e b clS
Planting to leaf senescence
(o bl JB) e, b cadlS
Planting to ripening
ads; 3os oy iSlo & iy b S
Planting to maximum root depth
25 0y93 Jobo
Length of Flowering stage
b sl
Planting to flowering
bady) Gos o Slo
Maximum root depth

10-14 days
95-105 days
135-145 days
160-170 days
100-110 days

10-14 days
105-115 days

0.3-0.35m
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Table 2- Some chemical and physical soil properties in pilots

Soil Texture

o< Depth PWP oC H SAR EC Pb
(cm) SB el (%OV) (%Ov) (%) P @s.my) (g cm?)
0-30 Clay Loam 19.0 31.9 05 78 43 4.5 1.48
30-60 Clay Loam 23.0 36.4 03 78 51 5.0 1.53
o SBOghl 4d 5yll Of (S B S 59 —T Josr
Table 3- Irrigation water quality in selected pilots
Na* Mg** Ca** HCOs" EC
SAR megllit megllit meg/lit meg/lit P7 dsim
3.0 8 7.5 7.0 1.7 79 19

(Jg! JUo) 5 390 SLarghly 15 aud; Blliseo Jolpo y3 08 (5 k! Of o g 3lani —€ Jga
Table 4- Number and volume of irrigations in different growth stage (in the first year)

Number of irrigation
Ay dl> ye cusls LRy a8l s &b s p
Growth stage Planting  Tillering  Stem elongation  Flowering  Grain filling
Volume of irrigation water 2000 1800 1800 2000 1900
(m3/ha) L;)L_.,!] o o>
Irrigation water salinity
6.5 6.5 6.5 1.9 1.9

(dS/m) o)kl o 5y9
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Table 5- Average measured grain and total yield of wheat in the farms

Selected pilots Total yield  Grain yield HI
e glacighly JSoSles Al a,Sles Uiy adld

Kg/ha Kg/ha %

1ac)se 7433 3057 0.41

2 4cyie 8163 3219 0.39

3 ucyje 6704 2895 0.43

oSl 7434 3057 0.41
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Figure 1- Distribution of rainfall for different decades of wheat (2014-2015)
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Figure 2- Distribution of rainfall for different decades of wheat (2015-2016)
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Table 6- Variation of simulated wheat yield with irrigation events using Aquacrop model

Irrigation Consumed water ET . Totalyield (S/{:}hn R WUE' s

ook No. A dhcoulR ™ TV e

Pilots Skl g m?/ ha 8 10%) kg 1000 kg <!
mm a /ha Kg/m?

3 5800 234 4.7 19 0.33
1 4 7600 258 5.8 24 0.31
5 9400 270 5.8 24 0.26
6 11200 297 6.0 25 0.22
3 5800 272 6.2 25 0.43
2 4 7600 309 7.2 2.9 0.38
5 9400 323 7.2 2.9 0.31
6 11200 333 7.2 2.9 0.26
3 5800 267 5.6 2.2 0.38
3 4 7600 302 6.6 2.6 0.34
5 9400 329 6.7 2.6 0.28
6 11200 328 6.6 2.6 0.23
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Table 7- Mean simulated wheat yield with irrigation events using Aquacrop model

Irrigation No. Cor?sumed—water ET Total yield  Grain yield ) 'WUE
6kl Cag Sraocleze G-t JS3Sles dbaSles Oldpae 2l
m® ha mm 1000 kg /ha 1000 kg /ha Kg/m?3
3 5800 258 5.5 2.2 0.38
4 7600 290 6.5 2.6 0.34
5 9400 307 6.5 2.6 0.28
6 11200 319 6.6 2.7 0.24
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Table 8- Number and VVolume of wheat irrigation water in different growth stage in selected pilots (2014-2015)

d)lﬁ' LSL““-I%‘ 1 2 3 4
No irrigation
Growth stages culs Pl XLy aly s
Ay dl o Planting  Stem elongation Flowering  Grain filling
Irrigation volume
1450 1400 1200 1450

(Mha) s o o2
Irrigation water salinity 1.9 19 1.9 1.9
(AS/m) ] T 5,5

(093 JUw) it £150 )3 0 (5 S 03151 @35 S g il 3 Shos (Sile - Jgi>
Table 9- Number and volume of irrigations in different growth stage (second year)

Selected pilots Total yield ~ Grain yield HI
SLoighl JSaSles Al a,Sles  Cuily adld
S 1000kg /ha  1000kg /ha %
1 a0 12.1 45 0.37
2 ac o 1.1 4.2 0.38
3 acyje 12.0 4.4 0.36

oSSk 11.7 4.4 0.37
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Table 10- Variation of simulated wheat yield with considering four irrigation events using model (second year)

Consumed water ET Total yield  Grainyield WUE
ol Spac gz G — i JTSdes aibaSles Ol dpae )
m3/ha mm 1000kg /ha  1000kg /ha Kg/m?®
1 5500 271 8.9 3.9 0.71
2 5500 287 9.4 4.0 0.73
3 5500 201 9.0 3.6 0.65
oSSbe 5500 283 9.1 3.8 0.70
5
% v = 0.874x e
. 45 | R?*=0.924 e
¥ o RMSE=0.450 el
R 4 I - i 2
4 5 NRMSE=0.14 -
9 = d=0.89
3 g 35
=
47 3
-
a ‘,'
a 25 | "a' *
2 B
2 2.5 3 3.5 4 4.5 5
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Figure 3- Comparison between measured and simulated grain yield using Aquacrop with 1:1 line
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Introduction: Simulation models have been used for decades to analyse crop responses to environmental
stresses. AquaCrop is a crop water productivity model developed by the Land and Water Division of FAO. It
simulates yield response to water of herbaceous crops, and is particularly suited to address conditions where
water is a key limiting factor in crop production. It is designed to balance simplicity, accuracy and robustness,
and is particularly suited to address conditions where water is a key limiting factor in crop production. AquaCrop
is a companion tool for a wide range of users and applications including yield prediction. Aquacrop has high
accuracy and performance for yield prediction than other models regarding to irrigation and fertilizer
management base foundation. Using Aquacrop model for crop yield simulation in different soil and water
managements has high accuracy and its use requires calibration and validation. The use of models saves time and
cost and, if calibrated and validated, acceptable results are expected.

Material and Methods: This research was carried out in order to calibrate and validate the Aquacrop model
for simulating wheat grain yield in the three selected pilots in Hamidiyeh province of Khuzestan province in two
years of cultivation.In this regard, three different plots with a total area of about 10 hectares were selected in
Hamidyeh region. Sampling, measuring and determining the parameters of soil, water, plant, irrigation
management (information required for the Aquacrop model) and the existing conditions of the area were carried
out.The climatic data required in Aquacrop model was collected from synoptic meteorological weather station of
Ahvaz. Irrigation water quality with mean water salinity of 1.9 dS/m has a good quality for irrigation. In the first
year, 5 irrigation events (with a total volume of 9500 cubic meters per hectare) are available to the wheat plant at
different stages. In this regard, based on meteorological data and field and vegetation data that was taken from
the field level in the first year, the Aquacrop model calibration and performance variations were carried out at
different times of irrigation using a simulation model. In order to validate the results simulated by the model, the
best scenario provided by the model in the second year was implemented at selected farm level and its results
were compared with the simulation results by the model.

Results and Discussion: Aquacrop model calibrated for the first year and then compared for different
scenarios of irrigation timing (3-6 irrigation event). The amount of grain yield and total in 4 irrigation intervals
are not different with the corresponding values in 5 irrigation intervals. Irrigation rotations were considered in
accordance with routine irrigation rotations of the region during planting, tillering, stemming, flowering and seed
filling (5 turns) for 4 steps of irrigation step and for 3 irrigation stages, the tiller and stem elongation was deleted.
The model showed that, using four irrigation timing is the most appropriate irrigation scenario. Using the results
of the model with considering 4 irrigation times, wheat was planted in the second year for model validation. In
the second year, the average of measured and simulated wheat grain yield was 3.8 and 4.4 t/h (with 14%
error).Average values of total yield and simulated wheat seeds in 4 and 5 irrigation intervals were not different,
while the amount of water consumed in 4 irrigation intervals decreased by 20% compared to 5 irrigation
intervals. On the other hand, water use efficiency increased by up to 21% in 4 irrigation intervals compared to 5
irrigation intervals. Also, according to the simulation, it was observed that increasing the irrigation interval at the
arrival stage, while not significantly increasing the grain yield and the total, did not increase the water use
efficiency in order to increase the water consumption (one irrigation interval) Reduced. Considering 3 irrigation
timing, the grain yield decreased by 15%. Due to the reduced yield in three irrigation intervals than the more
irrigation intervals, this scenario is not recommended for performance reasons. So, according to the simulation,
at least 4 irrigation intervals (during planting, stemming, flowering and seed filling) are recommended to
maintain proper production level in existing conditions. Comparison of statistical indices between measured and
simulation values of wheat grain yield in both years showed that the coefficient of correlation, normalized root
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mean square error (RMSE) and agreement index were 0.9, 0.14, and 0.89 respectively, which indicates the
proper performance of the model for simulating yield of wheat for two consecutive years. The average grain
yield of simulated wheat has been estimated at 3.8 ton / ha, which estimates 14% of grain yield less than actual
experimental conditions compared to its measured value, indicating the accuracy and efficiency of this model in
simulating wheat yield in the present situation. With considering 4 irrigation events, the water use efficiency of
wheat grain yield increased by 0.7 kg/m?, which confirms the ability and accuracy of the Aquacrop model for
simulating grain yield of wheat and also improving water use efficiency.

Conclusions: The results of this study showed that the simulation of wheat yield in the first year (2.6 t/ha)
has a close proximity to the measured values of yield (3 t/ha). Also, validation of the model with changing
conditions in the second year showed that the simulated yield of wheat (4.4 t/ha) also had a good agreement with
its measured value (3.8 t/ha), which indicates the high accuracy of this model in simulating wheat grain yields
every two years. Therefore, this model has the efficiency and accuracy in simulating wheat yield in research
conditions.
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