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1- Erosion Productivity Impact Calculator
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3- Agricultural Production Systems sIMulator

4- Decision Support System for Agrotechnology
Transfer
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Figure 1- Geographical location of Shahrekord plain and research farm
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1- Crop Estimation through Resource and Environment
Synthesis
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Table 1- Evapotranspiration obtained from the LySimeter installed at the research farm (mm/day)
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February
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September
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October

2.10
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November
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December
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Table 2- Performance of the product in the lysimeter farm

3 Sl lasko
Crop performance Performance
amount
()“zg'Q » P;?LS) s ))g“"c 5560
Grain yield (kg / ha)
()t&h » F)fﬁ'l‘g) L):“ls 9 oS’ D)SJ‘“c 8900
Chaff yield (kg/ha)
()ts‘h’ 2 P;?‘LS) b 209 15
Weight of each grain (kg / ha)

Harvest index
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Table 3- Chemical data of soil research farm

(oS il ax y (dS/m) Wil . (%) . XS XS
Depth Saturation ' & ) o W& - ort
(cm) deqree Electric Total Neutralizing Organic . Phosphor  Absorbab
g conductivity saturation material (%) carbon N (%) absorbable le
(ds/ m) reaction (%) PPM potassium
PH ppm
0-30 45 0.35 8.07 40.4 0.55 7 8.15 384
30-60 52 0.32 8.08 38 0.48 7.2 1.7 293
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Table 4- Calibration output of DSSAT-CERES-Wheat model for evapotranspiration (mm/day)

(Casilo.cyois58) (b hiaw 52)
FAO Penman- Priestley-
Monteith Taylor
«95 0.62 0.62
January
“9° 1 1.23
February
ole 0.93 1.01
March
Jﬂ”.' 1.65 2.14
April
° 2.81 2.06
May
93 3.92 456
June
T 3.55 3.68
July
August
¥ o ligas
September
5! 1 1.17
October
el 0.96 2.07
November
ol 0.67 1.29
December

S ol il La:dl Slp o Jde Jds (ped 4 litud Jgazee cuilby bl bole opl ®

Jgpazo 3 Shos (510 DSSAT-CERES-Wheat 9,5 -0 Jgo>
Table 5- DSSAT-CERES-Wheat Output for product performance

(Cotilo.cyoige i) (joki=hinw 1)
FAO Penman- Priestley-Taylor

Monteith

(LS 53 0,5 5k5) ails 5,Shos 5369 3235
Grain yield (kg/ha)

(U2 y3 0,55LS) LS g ol 3,50as 2436 1580
Chaff yield (kg/ha)

()m » ,0;51.35) &l 2 f531) 17 17
Weight of each grain (kg/ha)
Cuild g ot W 0.73 0.73

Harvest index
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Figure 2- Total Cumulative Evapotranspiration
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Figure 3- Daily Average Evapotranspiration
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Table 6- Values of statistical indicators for CERES-Wheat validation

02 DSSAT(F.P.M) g yiopus¥ DSSAT(P.T) g sy
Index Lysimeter & DSSAT(F.P.M) DSSAT(P.T) Lysimeter &
MAD 0.95 0.95
MSE 0.95 1.47
RMSE 1.57 121
R 0.97 0.92
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Table 7- Water factor for growth of wheat crop

(o suo) (5l ylado

. "‘K o' . . .
B I rrigation value (mm)

Loy Cod (g ypiwd 45 &
Water available to demand ratio

Lol 4 Comd s BB o

Water uptake to demand ratio

Day after planting

P.T F.P.M P.T F.P.M
8 343 99.9 99.9 1 1
23 24.2 99.9 99.9 1.44 3.04
30 13.1 99.9 99.9 2.96 7.18
37 25.3 99.9 99.9 4.8 12.62
44 25 99.9 99.9 7.59 15
210 36.6 3.83 9.94 0.09 0.28
217 40.7 2.45 3.87 54 8.48
224 434 7.84 10.11 12.41 14.13
231 42.8 12.01 14.03 14.7 15
238 294 14.82 19.54 15 14.59
245 52.6 18.45 23.33 15 15
252 54.7 23.94 2791 15 15
259 60.4 31.87 36.58 15 15
266 58.2 58.72 52.9 15 15
273 55.8
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Introduction Statistical models and numerical simulations have been widely used to detect relationships
between the climate and crops. However, the influence of non-climatic factors (such as cultivar and fertilizer
changes on yield crop needs to be eliminated. For this reason, dynamic crop models include the SUCROS,
Erosion Productivity Impact Calculator(EPIC), WOrld FOod STudies (WOFOST), Agricultural Production
Systems sIMulator (APSIM), and Decision Support System for Agrotechnology Transfer (DSSAT) have been
used in water, nitrogen and weather responses. Among these models DSSAT contains separate models for
different crops and can quantitatively predict the growth and production of the annual field crops.

Materials and Methods: In this study, the data of Shahrekord Agricultural Meteorological Station and the
data of Lysimeter Station were used to evaluate the correlation between the research results and Lysimeter data
from Pearson correlation coefficient, and the RMSE, MAD and MSE are applied in order to calculate the error.

Results and Discussion: Lysimeter: The wheat evapotranspiration amount from the planting (20 of
Octobers) to the harvest time (14 of July) is recorded as 611.24 mm. Precipitation during the winter is low but
continuous and it is 127 mm that equivalent to the evapotranspiration at this time of growth. In the warm season,
a quarter of the evapotranspiration is provided by rainfall. The average of winter evapotranspiration is 0.87 mm
per day and in the growth season is 4 mm per day. Also from planting to harvest is 2.42 mm per day that is
recorded its maximum 7.8 mm and its minimum 2.32 mm per day. The total amount of drained water during the
growth is 76.04 mm that 8.8% of the total rainfall. It indicates that drainage water from the soil is low and
irrigation has a high efficiency.

CERES-WHEAT: Wheat evapotranspiration amount during the growth period is 413.51 mm by FAO
Penman-Monteith and 489.53 mm by Priestley-Taylor. Precipitation during the winter is low but continuous and
it is 127 mm that equivalent to the evapotranspiration at this time of growth. In the warm season, a quarter of the
evapotranspiration volume is provided through rainfall. The average of winter evapotranspiration based on the
F.P.M and P.T methods are 0.86 and 1.23 mm/day and in the growing season 2.98 and 3.11 mm/day,
respectively. During the experiment, the evapotranspiration average is 1.59 mm/day for the FPM method that the
maximum is 6.61, and the minimum is 0.379 mm/day. This amount is 1.88 mm/day for P.T method which the
maximum is 5.64 and the minimum is 0.45 mm per day. The total amount of drained water during the growing
period is 106.3 mm, based on the F.P.M method and 90.2 mm based on the P.T method.

The correlation between farm data and the data obtained through the F.P.M method of CERES-Wheat model
is 0.97, which for the P.T method is 0.92. The MAD, MSE and RMSE values obtained between the F.P.M
method and farm data are 0.95, 0.95 and 1.57, respectively, and for the P.T method, 0.97, 1.47 and 1.21,
respectively. With respect to correlation and MAD, MSE and RMSE value, it is found that the model is highly
capable in simulating evapotranspiration and crop performance. Among the methods applied in determining
evapotranspiration, the F.P.M method with high correlation and lower error value is more accurate than the P.T
method.

Water Factor: From the day 177 to 216 is considered the most sensitive stage of plant growth. Based on
DSSAT output over a 25-day period (196 to 216 days) the water available is severely depleted and the plant may
experience drought stress. At this stage of the growth, water deficiency should be offset by increasing the time
and the amount of irrigation.

Day 210 is the beginning time of the increase in evapotranspiration of the plant. During this period, the
amount of water which is uptake from the soil was less than 1 time the plant demand. This period of stress was
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based on the FAO Penman- Monteith method between the 203rd and 210th days. During this period, the plant
goes through its clustering and flowering stages, and water stress at this stage causes the growth of wrinkled and
lean grain, resulting in reduced grain weight and reduced crop yield. Water scarcity must be compensate by
increased irrigation.

Conclusion: Comparison of model calibration results and farm data indicates that there is a high correlation
between farm data and model output. The error between the model results and the Lysimeter station data is low.
Among the methods used to calculate the evapotranspiration in the model, FAO Penman- Monteith method is the
highest correlation and the lowest error value with the farm experiments and results. In general, the results
indicated that the CERES-Wheat model has a high ability to simulate evapotranspiration and wheat yield.
Regarding observed data for crop irrigation program indicates that farmers' performance in managing the amount
of water needed for the crop at various stages of the growth was not optimal. Consequently, drought stress was
observed for developmental and mid-growth stages. The DSSAT simulation indicated that the optimal irrigation
management adjusts the time and value of irrigation water according the actual evapotranspiration and water
requirement would significantly improve irrigation water use.
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