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Background and Obijectives: The selection of sowing dates within crop
simulation models holds great importance when addressing issues
pertaining to food security and climate change. Typically, statistical
analyses lead to the adoption of a fixed sowing date in these models.
However, it should be noted that farmers do not adhere to such a rigid
schedule; rather, their sowing dates are subject to annual variations
influenced by weather conditions. Consequently, incorporating climatic
data becomes an effective methodology for developing algorithms and
estimations regarding sowing date within crop models.

Materials and Methods: This study involved the collection of information
regarding the sowing dates of 12 important crops in Iran from various
provinces, with the assistance of Agricultural Research, Education and
Extension Organization (AREEQ) 's provincial centers. Subsequently,
algorithmization was performed for each crop based on the sowing dates of
farmers. The SSM-iCrop2 model was utilized to evaluate different
threshold values for each algorithm in each crop, and the appropriate value
was selected to ensure that the predicted sowing date aligned with that of
the farmers. To evaluate the sowing algorithm, observed sowing date data
were collected from various studies. For those studies where observed
sowing dates were available, algorithmization of the sowing date was
conducted.

Results: The results of the evaluation of different algorithms indicate
that the third algorithm is well-suited for autumn crops, including
wheat, barley, rapeseed, chickpeas, lentils, potatoes, and sugar beets, with
sowing recommended when the mean air temperature is below 16 °C.
Moreover, this temperature threshold increases to 17-20 °C in warmer
areas. Algorithm number two was found to be suitable for spring
cultivation of crops such as beans, chickpeas, lentils, and potatoes, with
sowing recommended when the mean air temperature exceeds 7 °C. For
spring sugar beets, this temperature was 12°C, and for corn in cold climates
and summer crops such as beans during early sowing dates, the
recommended temperature range was 15-17 °C.

Conclusion: The results of our study can be utilized in crop simulation
models to replicate farmers' sowing behavior. Additionally, these
algorithms can be applied in regions where information regarding sowing
dates is unavailable. By incorporating an algorithm instead of a fixed
sowing date within the model, a sowing date that more closely aligns with
that of the farmer can be simulated, particularly in situations where various
regions and years are being considered.
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Table 2. Algorithms and SowTmp parameter to estimate the sowing date of different crops.

Jlu slaws bl sl (51 8 5l 4> 5) SowTmp V:w}ﬁ\ J s
Number of years Number of locations SowTmp (°C) Algorithm Crop
DIFRNy
30 29 150r 18 3 (e
Wheat (Irrigated)
18
30 32 150r 18 3 (r>) ¢
Wheat (rainfed)
Lss)
30 18 10, 15, 20 or 35 2
Beans
30 2 5.50r 15 0,20r3 o
Lentil
BUCPRVeES
30 28 12 0r 17 0,2o0r3 )
Sugar beet
30 22 7 or 15 2or3 o
Chickpea
1
30 48 17 3 (D =~
Barley (Irrigated)
30 38 17 3 (722) =
Barley (rainfed)
D,
30 23 23 0or3 (D1
Canola (irrigated)
‘ .
30 22 23 3 (g2 15
Canola (rainfed)
4o
30 23 16 2 i
Cotton
30 35 8,13 or 17 0,20r3 S
Potato
30 20 15,20, 25 or 34 2 cr
Rice
L
30 3 - 0 T
Soybean
CJ_)’)
30 23 - 0
Corn
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Fig. 1. The relationship between sowing date and mean annual temperature in areas cultivated of wheat.
Actual sowing date (AcPD) and simulated sowing date (SimPD) values were evaluated. (e: actual sowing date,
o: simulated sowing date, Continuous line: regression line among simulated sowing dates and dashed line:
actual sowing date).
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Table 3. Algorithm sowing date evaluation and common sowing date for differnt crops.
S Al (Ae3) Dk s (od) e e (Aopd) e il oSl s

n CV (%) R (%) RMSE (%)
(D) S
29 1.53 0.99 5 =g
Wheat (Irrigated)
3) kS
32 3.51 0.73 11 (=) ¢
Wheat (rainfed)
1
32 1.73 0.81 5.12 ()
Barley (Irrigated)
38 2.09 0.85 631 (22) o~
Barley (rainfed)
4335 9 0.66 12 &
Rice
20 0.22 0.99 436 (3) 5555
Chickpea (rainfed)
e
555 10 0.69 14 ol s
Beans (irrigated)
T acy
30 4.69 0.5 6.03 s A
Cotton (irrigated)
T
20 2.36 0.96 6.78 o
Canola (irrigated)
|
21 2.4 0.94 6.92 r2 S
Canola (rainfed)
42 6 0.99 10 sl i
Potato (irrigated)
ATt
28 7.5 0.98 7.92 S
Sugar beet (irrigated)
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- 300 W
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i |
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Fig. 2. The relationship between sowing date and annual mean daily temperature in areas cultivated of
rainfed wheat. Actual sowing date (AcPD) and simulated sowing date (SimPD) values were evaluated.

(e: actual sowing date, o: simulated sowing date, Continuous line: regression line among simulated sowing
dates and dashed line: actual sowing date).
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Fig. 3. The relationship between sowing date and mean daily temperature in areas cultivated of irrigated
barley. Actual sowing date (AcPD) and simulated sowing date (SimPD) values were evaluated.
(®: actual sowing date, o: simulated sowing date, Continuous line: regression line among simulated
sowing dates and dashed line: actual sowing date).
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Fig. 4. The relationship between sowing date and mean daily temperature in areas cultivated of rainfed barely.
Actual sowing date (AcPD) and simulated sowing date (SimPD) values were evaluated. (e: actual sowing date,
o: simulated sowing date, Continuous line: regression line among simulated sowing dates and dashed line:
actual sowing date).
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Fig. 5. The relationship between sowing date and annual mean daily temperature in areas cultivated of rainfed
chickpea. Actual sowing date (AcPD) and simulated sowing date (SimPD) values were evaluated. (®: actual
sowing date, o: simulated sowing date, Continuous line: regression line among simulated sowing dates and

dashed line: actual sowing date).
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Fig. 6. The relationship between sowing date and annual mean daily temperature in areas cultivated of
irrigated cotton. Actual sowing date (AcPD) and simulated sowing date (SimPD) values were evaluated.
(®: actual sowing date, o: simulated sowing date, Continuous line: regression line among simulated sowing
dates and dashed line: actual sowing date).
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Fig. 7. The relationship between sowing date and annual mean daily temperature in areas cultivated of
irrigated canola. Actual sowing date (AcPD) and simulated sowing date (SimPD) values were evaluated.
(®: actual sowing date, o: simulated sowing date, Continuous line: regression line among simulated sowing
dates and dashed line: actual sowing date).
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Fig. 8. The relationship between sowing date and annual mean daily temperature in areas cultivated of
rainfed canola. Actual sowing date (AcPD) and simulated sowing date (SimPD) values were evaluated.
(®: actual sowing date, o: simulated sowing date, Continuous line: regression line among simulated sowing
dates and dashed line: actual sowing date).
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