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water resources properly. This research aimed to determine the water requirement
of potato crops in different climates of Kermanshah province during the 2021-

2022 cropping season. Kermanshah province can be generally classified into
three climates: cold, moderate, and hot. The largest areas of potato cultivation in
these climates are in Songor, Kermanshah, and Qasr-e-Shirin cities, respectively,
which were selected as research sites. A total of 35 farms were selected based on
farmers' conditions, and field measurements were conducted during the growing
season. The water requirement of potatoes was determined using data from the
nearest synoptic meteorological stations to the selected farms and the Penman-
Monteith method. The results showed that the average length of the potato
growing period in Sonqor, Kermanshah, and Qasr-e-Shirin cities was 134, 137,
and 148 days, respectively. The average water requirement of potatoes in these
cities and the overall average across the three cities were 630, 718, 454, and 605
mm, respectively. The water requirement of potatoes in Qasr-e-Shirin was 25%
lower than the average in the three regions of Kermanshah province due to
growth during the cooler months of the year.
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1. Introduction

Although the lack of water has been an important issue throughout the country in recent years, due to
the droughts that have occurred in recent years, this issue has become the most important problem in
the country, which can be clearly seen in different provinces (Khasraei et al., 2024). The droughts that
have occurred in recent years and the lack of water resources require determining the water requirements
of agricultural products in order to manage water resources properly. On the other hand, the effort to
produce sustainable agricultural products has a special place in the development of the agricultural
sector and self-sufficiency of the country. Also, for sustainable production, it is necessary to know the
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water requirements of these products. Allen et al. (1998) have defined the water requirement of the
plant in the form of water needed to compensate for the transpiration losses of the plants in a cultivated
field. Potato, with the scientific name Solanum tuberosum L., is one of the crops that has an impact on
the food security of society and is widely cultivated in the world. Potato is the fourth most consumed
food product after corn, wheat and rice. Its cultivated area in the world in 2022 is about 17.8 million
hectares with the production of 374.8 million tons. Fabeiro et al. (2001) in the semi-arid region of
Albacete, Spain obtained the water requirement of potato as 597 mm. Unlu et al. (2006) estimated the
water requirement of potato in Turkey as 565 to 830 mm. Yavuz et al. (2016) generally reported the
water requirement of potato in the range of 350 to 800 mm according to the conditions of different
climates. The purpose of this research was to determine the water requirement of potato crop in different
climates of Kermanshah province in the cropping season of 2021-2022.

2. Materials and Methods

In a general classification, Kermanshah province has three climates: cold, moderate and hot. The largest
area of potato cultivation in the stated climates is allocated to Songor, Kermanshah and Qasr-e-Shirin
cities, respectively, which were selected as research areas. A total of 35 farms were selected under the
conditions of the farmers and field measurements were carried out during the growing season. The water
requirement of potato was determined by using the data of the nearest synoptic meteorological station
to the selected farms and by Penman-Monteith method. According to FAO publication 56, in situations
where there is no access to accurate lysimeter data, the FAO Penman-Monteith method can be used as
a standard method to determine evapotranspiration (water requirement) of plants (Allen et al., 1998;
Shiri et al., 20144, b). In this method, first, the evapotranspiration of the reference crop was determined
based on the meteorological data of the researched crop year (2021-2022) using the data of the closest
synoptic meteorological station to the study areas, which included Songor, Kermanshah and Qasr-e-
Shirin stations, and was determined by the following equation (Allen et al., 1998).

9000
04084 (Ry=G)+7,,--Uzm(es—€a)

ET, = A+y(1+0.34 Uypy) 1

Then the evapotranspiration of potato crop (ETc) was calculated from the following equation for each
of the study areas.

ETc=K:xET, 2

where ET, is the evapotranspiration of the reference crop (mm day™?), K. is the plant coefficient which
is a dimensionless number and based on the coefficients proposed by FAO publication 56 and the
localization of these coefficients according to the climatic conditions of the researched areas, farmers'
fields, irrigation cycle, and irrigation method in the studied areas was determined (according to the
guidelines proposed by FAO publication 56 and the relationships in it), and ETc¢ is evapotranspiration
of potato (water requirement) (mm day™). After collecting data and calculating evapotranspiration
(water requirement) of potatoes in different climates of the province, the resulting information was
stored in a database. After that, this information was analyzed with the help of SPSS statistical software
and analysis of variance (ANOVA).

3. Results

The results showed that the average length of the potato growing period in Sonqor, Kermanshah and
Qasr-e-Shirin cities was 134, 137 and 148 days, respectively. Comparison of the average
evapotranspiration (water requirement) of potatoes in Songor, Kermanshah and Qasr-e-Shirin cities
showed that the highest average evapotranspiration (water requirement) of potatoes was in Kermanshah
city with 718 mm and the lowest one was in Qasr-e-Shirin city with 454 mm. The value of this parameter
was found to be 630 mm in Sonqor city, which was statistically significant compared to the other two
cities under study. The average evapotranspiration (water requirement) of potatoes based on the
meteorological data of the current crop year in the three studied areas in Kermanshah province was also
605 mm.
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4.  Discussion and Conclusion

Therefore, the average amount of evapotranspiration (water requirement) of potato based on the
meteorological data of the current crop year was 19 and 4% higher in Kermanshah and Songor cities,
respectively, and 25% less in Qasr-e-Shirin city than the average value in the three studied regions of
Kermanshah province. The reason for the lower water requirement of potatoes in Qasr-e-Shirin city was
that the growing season of this plant coincided with the cool months of the year.
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