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Summary

A study was conducted in the fall of 2019 in two locations: in Ninawa
province/AL-Kubba district and Baghdad province / Doyliba district. The
study was conducted for the period from 1/9/2019 to 20/1/2020 for
Ninawa, and Baghdad from 10/9/2019 to 20/12/2019. The study area for
each locations was 5 hectares, including 20 experimental units with an area
of 2500 m? per experimental unit. The study included three parts: the first
part included measuring the total consumption of potato energy inputs,
which amounted to 36542.63 MJ.ha'! for the AL-Kubba location. The
energy inputs for fertilizers were superior to seeding and then water enrgy
, and was consecutive 10849.73, 8644.8, 6071.04 MJ.ha'!, while the total
energy inputs in the Doyliba district was 55602.96 MJ.ha"'. The highest
fertilizer energy inputs was also outperformed and followed by the energy
of seeds and then the water energy, which reached a consecutive 29273.47
, 11304, 7637.76 MJ.ha™.

The second part included calculating the total energy outputs of the
potato crop in both locations, in which the AL-Kubba location has
exceeded the Doyliba location. The overall energy production values
reached 98352 , 85896 MJ.ha! for both areas in succession.

The efficiency of the agricultural process at the AL-Kubba location
was 2.69 , while at the Doyliba location, it was 1.54 . The Doyliba location
recorded an increase over the AL-Kubba location (human energy, fertilizer
energy, water energy, and seed energy). The most energy-consuming
agricultural operations at the AL-Kubba location were the irrigation
process is 11561.76 MJ.ha-1. Whereas the fertilization process was the
most energy-consuming in the Doyliba location, it reached 29283.85

MJ.hal.



Additionally, through the study, it has been found that the average
actual energy of a human during fieldwork in producing potatoes is (1.2)
MI.hour™.

The third part of the study included modeling and estimation of potato
production and knowing the most influencing factors in potato production.
Predicting the amount of energy outputs and comparing it to the real value
of an artificial neural network has shown flexibility and high efficiency in
predicting the potato crop's energy production ratios. This network has
recorded high correlation ratios with both locations, and few error ratios
between the actual and predictive values of MLP model used in the AL-
Kubba location consisting of a single hidden layer of 10 neurons were
hidden. The value of sum squares error for the best training and test model
was 0.004, 0.149, respectively. The value of the relative error for training
and testing was 0.001, 0.027, respectively. The value of R2 in this model
was 0.990. The best MLP model has been used on the Doyliba location
consisting of a single hidden layer consisting of 9 neurons, so the sum
squares error boxes with training and testing were 0.006, 0.009,
respectively. The mean value of the relative error for training and testing
was 0.001, 0.003, respectively, the value of R2 in this model was 0.999.

The human energy in the process of extracting and the number of
seeds planted in the AL-Kubba location had the most significant effect on
the amount of energy that was extracted from the potato crop. It reached
15.1% and 10.2%, respectively, while human energy in the primary insect
control and primary herbal control processes had the most crucial impact
on the amount of energy outputs of the potato crop for the Doyliba location

and was a consecutive 12.2% and 11.6% , respectively.
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