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August 23, 2023 Potato is sent to other provinces and this causes the loss of part of the water

resources of this province in the form of virtual water. For this reason, it is
necessary to consider the appropriate amount of irrigation water for potato
cultivation in order to reduce the pressure on the water resources of this province
in addition to producing the crop. Therefore, in the present study, the appropriate
depth of irrigation water was determined according to the concept of virtual water.
Keywords: L First, the yield and water consumption for potato production under the current
S\é ulernt;?ilo\évﬁgt ;:ngatmn conditions of this province were determined. Then, an experiment was conducted
c ' . in a research station to study the effect of three irrigation methods (S: drip, Su:
onsumption Intensity, . . S .

AquaCrop. subsurface drip and F: furrow) and three amounts of irrigation water (1100: 100%

water supply, 180: 80% water supply, and 165: 65% of water supply). Next, the
calibrated AquaCrop was used to simulate three water supply scenarios (190: 90%
water supply, 155: 55% water supply, and 145: 45% water supply) in all three
irrigation methods. The results showed that the amount of irrigation water for
potato production in the current situation is 6770 cubic meters per hectare, which
had about 52% more virtual water compared to 1100. Applying deficit irrigation
scenarios reduced virtual water by about 12-54 percent and reduced the intensity
of water consumption by about 32-71 percent. Considering all the results, SI80
with a reduction of virtual water by 55% and the intensity of water consumption
by 43% is suggested as the most appropriate irrigation scenario. In this scenario,
potato yield was reduced by only 7% compared to 1100.

1. Introduction

Chaharmahal-and-Bakhtiari province has about 10% of the Iran’s surface water resources, and for this
reason, irrigated crops such as potatoes are cultivated there. Potato is sent to other provinces and this
causes the loss of part of the water resources of this province in the form of virtual water. For this
reason, it is necessary to consider the appropriate amount of irrigation water for potato cultivation in
order to reduce the pressure on the water resources of this province in addition to producing the crop.
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2. Materials and Methods

Therefore, in the present study, the appropriate depth of irrigation water was determined according to
the concept of virtual water. First, the yield and water consumption for potato production under the
current conditions of this province were determined. Then, an experiment were conducted in a research
station to study the effect of three irrigation methods (S: drip, Su: subsurface drip and F: furrow) and
three amounts of irrigation water (1100: 100% water supply, 180: 80% water supply, and 165: 65% of
water supply). Next, the calibrated Aqua Crop was used to simulate three water supply scenarios (190:
90% water supply, 155: 55% water supply, and 145: 45% water supply) in all three irrigation methods.

3. Results

Water productivity and virtual water values obtained in scenario 190 were very close to 180. The effects
of deficit irrigation on potato virtual water changed significantly from scenario 165. The average water
procutivity in scenario 155 for the three methods of drip irrigation, subsurface drip and furrow irrigation
was 0.5, 4.5 and 6.6 kg.m-3, respectively. Comparison of these results for 165 showed that the average
water productivity for the mentioned irrigation methods decreased by 27, 24 and 16%, respectively.
While the difference in water productivity between the two scenarios 155 and 145 was 10, 20 and 8%,
respectively. Therefore, furrow irrigation method was less effective than other irrigation methods in
changing water productivity. The highest effectiveness was observed in the subsurface drip irrigation
method. Therefore, in addition to knowing the amount of irrigation water, in applying deficit irrigation,
it is necessary to pay attention to the irrigation method. Based on the results, there was no significant
difference in the amount of virtual water between the irrigation methods in scenario 190. The subsurface
drip irrigation method had the highest amount of virtual water in scenarios 155 and 145. The lowest
amount of virtual water was related to furrow irrigation. The reason was higher water productivity due
to higher yield in furrow irrigation method. In all three irrigation methods, the amount of virtual water
used and the intensity of water consumption in 190 scenario were very close to 180. However, by
reducing the amount of water consumed to 55% of the potato water requirement, the virtual water
consumption decreased by an average of 38% compared to 190. While the difference between the virtual
water consumed between the two treatments 155 and 145 was on average 18%. The difference in water
consumption intensity between the two scenarios 190 and 155 was on average 38.8% and between the
two scenarios 155 and 145 was equal to 18.1%. The difference in water consumption intensity in two
scenarios 165 and 155 was equal to 26.2%.

4.  Discussion and Conclusion

The amount of irrigation water for potato production in the current situation is 6770 cubic meters per hectare, which had about
52% more virtual water compared to 1100. Applying deficit irrigation scenarios reduced virtual water
by about 12-54 percent and reduced the intensity of water consumption by about 32-71 percent.
Considering all the results, SI80 with a reduction of virtual water by 55% and the intensity of water
consumption by 43% is suggested as the most appropriate irrigation scenario. In this scenario, potato
yield was reduced by only 7% compared to 1100.
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