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Climate effects on maize crop productivity
and water productivity using the AquaCrop model in Kirkuk Governorate
Mohammed Sabah Qader1 Ramzi Mohammed Shehab2 Shatha Salim Majeed3
muhamad.s.qader@st.tu.edu.ig ramzishihab@tu.edu.ig  shathasalim@yahoo.com
Abstract :

A field experiment was conducted at the Agricultural Research Station, in the fall season (2023) in Daquq District
in Kirkuk Governorate, located in northeastern Iraq at latitude (35°10'09" N) north and longitude (E 44°25'44") east
of 230 meters above sea level, by planting yellow corn. The experiment was applied according to the split plot design
according to the randomized complete block design (RCBD) and with three replicates. The main plots included two
irrigation systems, drip and flood, while the secondary plots included three levels of irrigation water addition (50, 75,
and 100%) of the crop's water requirements (ET ). In order to study the effects of climate change on the productivity
of yellow corn crop in the short and medium term due to potential climate changes using the AquaCrop model, and
simulating the water productivity of yellow corn crop between the measured field values and the predicted values.
The results showed a decrease in the productivity values of yellow corn crop and a relative change (-31.721) - (-33.359)
% in the scenario (RCP4.5), and with a relative change ranging between (- 40.341) - (-42.075-) % in the scenario (RCP
8.5) when comparing the base period with the period (2060-2040) for the two scenarios. There is a slight increase in
annual rainfall rates and a clear increase in temperatures for the years (2030-2020) and (2040-2060) compared to the
base period as an average of climate model values EC-Earth, CNRM-CM5, and GFDL-ESM2M. It was found that AquaCrop
program was able to simulate the water productivity of maize crop excellently due to the high agreement between the
measured field values and the predicted values, as the statistical criteria reached (0.999, 0.395, 1.000, 0.999, 0.554)
EF, CV, d, R2, RMSE between the measured and predicted values, respectively .

Keywords: Climate change, maize, AquaCrop model.
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