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Abstract K eywords
Since cultivation time have important role on wheat yield in Khuzestan province, calibrated .

. . S ; % Crop modeling
AquaCrop was used in this study to determine the effect of cultivation time in three pilots

in Kosar irrigation network. Considering that wheat is cultivated on November, three dates
in each decade were chosen for simulation. The results showed that AquaCrop had good % Irrigation management
accuracy for simulation of wheat yield and water use efficiency. EF and d values for yield
(0.6 and 0.99) and water use efficiency (0.08 and 0.99) revealed that this model had )
acceptable efficiency. Results showed that wheat yield for first, second and third decade % Water-driven model
were 3.5, 3.6 and 3.7 ton.ha™', respectively. Average yield in pilot 1, 2 and 3 were 3.9, 3.6

and 3.2 ton.ha, respectively. Water use efficiency for first, second and third decade were

1.06, 1.05 and 1.05 kg.m™, respectively. Average water use efficiency for pilot 1, 2 and 3

were 0.94, 1.07 and 1.15 kg.m™, respectively. If it is necessary to increase yield, it is

necessary to cultivate wheat in third decade of November. Beside this, it is recommended to

manage irrigation use and decrease irrigation applied when it is raining. This leads us to

increase water use efficiency.

«  Cultivation time

% Kosar plain
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Table 1. Some physical and chemical characteristics of the studied soils before croppi

36 44 20 (Sandy loam) 2.13 72 35 24 4 0-30

40 42 18 (Sandy loam) 29 7 35 24 4 30-60

) )0 OT et b S5y Y Jsur

Table 2. Some chemical characteristics of water used

9.6 7.7 2.7 0 0.08 8.4 3.5 7.7 7.7 1.2

C-\..fuT;}f.ﬁ.a U‘-’-bl{j :ng& 6)[..44:..& L;b;AquaCrop GM:?M) d.k.ﬁ 33909 J‘"‘}" LS"J" C.:.w\..w ;.._v'f.ﬂ—‘ﬂ d).\:—
Table 3. Sensivity factor for some AquaCrop input parameters for simulation of wheat yield and water use efficiency

Average-low 4.6 1.5 Field capacity moisture
Low-low 1.5 1.3 Wilting point moisture
Average-low 24 1.8 Saturated moisture
Average 8.8 9.6 Basal crop coefficient for transpiration
Average
Average 5.6 3.7 Maximum effective rooting depth
Average
Average 33 79 Soil water depletion threshold for canopy (P
Average ’ ’ upper)
Average Soil water depletion threshold for canopy (P
6.7 39
Average lower)
Average Shape factor for water stress coefficient for
2.7 5.5
Average stomatal closure
Average 6.4 3.1 Senescence stress coefficient curve shape
Average
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Table 4. AquaCrop input values

Description Unit Value Parameter description
Default (°C) 0 Base temperature
Default (°C) 26 Upper temperature
Default (%/day) 49 Canopy growth coefficient
Default (cm?) 1.5 Canopy cover at 90% emergence
Measured (m) 0.4 Maximum effective tooting depth
Measured (day) 14 Emergence date
Measured (day) 105 Max canopy date
Measured (day) 140 Senescence date
Measured (day) 165 Maturity date
Calibrated (g.m?) 14 Water productivity normalized
Calibrated A .
%) 92 Maximum canopy cover
Calibrated - 0.23 Soil water depletion threshold for canopy (P upper)
Calibrated - 0.67 Soil water depletion threshold for canopy (P lower)
Default (%/day) 5.7 Canopy growth coefficient
Calibrated (%/day) 8.1 Canopy decline coefficient
Calibrated (%/day) 1.05 Basal crop coefficient for transpiration
Calibrated - 22 Shape factor for water stress coefficient for stomatal closure
Calibrated - 2.8 Senescence stress coefticient curve shape

s wf,w,ufqg,m@\,\spﬁwwuw Gl bl sl asls slie—0 Jsd>
Table 5. Statistical criteria for simulation of wheat yield and water use efficiency in calibration period
d EF NRM SE RM SE MBE Par ameter

0.99 0.6 0.04 0.40 0.09 Yield (ton.ha™)
0.99 0.08 0.02 0.03 0.01 Water use efficiency (kg.m™)
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Fig 1. Average rainfall in Khuzestan and study area, which is shown with star mark
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Fig 4. Simulated yield values for different pilots in different cultivation time (P1, P2 and P3 show pilot 1, pilot 2 and pilot 3,
respectively, and T5, T15 and T25 show cultivation time on November 5, 15 and 25, respectively)
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Fig 5. Irrigation values for different pilots in different cultivation time (P, P, and P; show pilot 1, pilot 2 and pilot 3, respectively)
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Fig 6. Simulated water use efficiency values for different pilots in different cultivation time (P,, P, and P; show pilot 1, pilot 2
and pilot 3, respectively, and Ts, T;s and T,5 show cultivation time on November 5, 15 and 25, respectively)



