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Table 1- Analysis of variance of the effect of conventional and computational irrigation on yield and
irrigation water productivity of 19 potato genotypes

Square mean

. Irrigation Economic
SOV df NLinbeerr5 of v-c:ibehrt Thte l;lVEIght of allll the V\?ater water
9 ubers on a plant productivity productivity
Irrigation 1 0.107+ 4,533 40.073* 734.2% 7.3x1016%*
Error a 4 0.001 0.014 0.01 1.164 1.9x1013
Genotype 19 2.81 4.115" 61.755% 327.7* 7.7x1015%
xGenotype o 0.762%  1.826" 1017+ 60.32 2 41015+
Irrigation
Error b 76 0.003 0.03 0.011 0.137 3.0x1013
(#)C.V. 20 20 20 19 18

ns: not significant, *: significant at the 5% probability level, and **: significant at the 1% probability level.
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Fig. 2- Mean comparison of genotype effect on the average total weight of tubers per plant (error
bars indicate standard error (SE))
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Fig. 3- Mean comparison of genotype effect on the average weight of a tuber (error bars indicate
standard error (SE))
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Fig. 4- Mean comparison of genotype effect on the average number of tubers per plant (error bars
indicate standard error (SE))
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Fig. 5- Mean comparison of genotype effect on average water productivity (error bars indicate
standard error (SE))
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Fig. 6- Mean comparison of genotype effect on the average economic productivity of water (error
bars indicate standard error (SE))
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Fig. 7 - Interaction effect of irrigation and genotype on the average total weight of tubers per plant
(error bars indicate standard error (SE))
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Fig. 8 - Interaction effect of irrigation and genotype on the average number of total tubers per plant
(error bars indicate standard error (SE))
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Fig. 10 - Interaction effect of irrigation and genotype on irrigation water productivity (error bars
indicate standard error (SE))
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Fig. 11 - Interaction effect of irrigation and genotype on economic efficiency of irrigation water
(error bars indicate standard error (SE))
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Fig. 12 - Classification of 19 different potato genotypes based on the number of tubers per plant and
economic efficiency of irrigation water
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Abstract

Identifying genotypes tolerant to deficit irrigation and introducing them to farmers and researchers is a
suitable solution for increasing irrigation water productivity. The aim of the present study was to evaluate 19
potato genotypes at two irrigation levels based on calculated water requirement and conventional greenhouse
irrigation in 2021 and to introduce superior genotypes based on performance traits, irrigation water
productivity, and economic irrigation water productivity. This study was conducted in split plots and in a
completely randomized basic design including two irrigation levels, 19 genotypes, and three replications.
The results showed that the effect of irrigation, genotype, and their interaction on the number of commercial
tubers per plant, weight of a single tuber, weight of all tubers per plant, irrigation water productivity, and
economic irrigation water productivity were significant (p<0.01). The indices of number of commercial
tubers per plant and economic irrigation water productivity were considered to determine suitable and
unsuitable genotypes. The genotypes AD15, AD2, and AD50 with 16-22 minitubers per plant and economic
irrigation water productivity of 95-130 million rials per cubic meter of irrigation water were the best choice.
The genotypes AD40, AD35, and Desire with 3-8 minitubers per plant and economic irrigation water
productivity of 19-48 million rials per cubic meter of irrigation water were inappropriate choices considering
the conditions in the study. Using the introduced genotypes and applying irrigation based on water needs
will improve yield, save water consumption, and improve water productivity and income of the greenhouse
owner.

Introduction

Potato is one of the country's strategic crops that is highly sensitive to irrigation management
(Neysi et al., 2025; Shafaroodi et al., 2020). Iran is located in an arid region that is facing the challenge
of accessing water resources due to the intensification of the negative effects of climate change.
Therefore, determining the appropriate and optimal amount of irrigation water that saves water
consumption while maintaining the desired level of yield is essential. Greenhouse crops rely on
groundwater resources to provide the required water, and unfortunately, many greenhouses are
located in forbidden plains and strict considerations must be observed in harvesting groundwater
resources. Therefore, determining the water requirement of greenhouse crops and systematic and
scientific irrigation management are mandatory. However, currently, in many greenhouses,
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irrigation is not carried out systematically and a correct basis for irrigation is not considered. The
aim of the present study is to compare irrigation based on calculating water requirements with
conventional irrigation in a greenhouse. In addition, the effect of differences between different
genotypes of a plant in irrigation management has also been considered. Identifying genotypes
tolerant to irrigation deficiency and introducing them to farmers and researchers is a suitable
solution for increasing irrigation water productivity.

Materials and Methods

This study was conducted in split plots and in a completely randomized basic design including
two irrigation levels, 19 genotypes and three replications. These genotypes were selected with the
aim of producing mini-tuber and using them in breeding programs. A drip irrigation system was
used for irrigation and irrigation management was carried out based on the water requirement of
potato mini-tuber inside the greenhouse. The product was harvested at the commercial maturity
Stage as mini-tuber and the yield, some yield traits, and irrigation water productivity were
determined.

Results and Discussion

The results showed that the effect of irrigation, genotype, and the interaction effect of irrigation
and genotype on the number of tubers per plant, single tuber weight, total tuber weight of a plant,
irrigation water productivity, and economic productivity of irrigation water were significant
(p<0.01). The indices of the number of mini-tubers per plant and economic productivity of
irrigation water were considered to determine suitable and unsuitable genotypes. The genotypes
AD15, AD2, and AD50 with 16-22 mini-tubers per plant and economic productivity of irrigation
water of 95-130 million rials per cubic meter of irrigation water were the best choices. The
genotypes AD40, AD35, and Desire with 3-8 mini-tubers per plant and economic productivity of
irrigation water of 19-48 million rials per cubic meter of irrigation water were unsuitable choices
according to the conditions in the study. Using the introduced genotypes and applying irrigation
based on water requirement will improve yield, save water consumption, and improve water
productivity and greenhouse income.

Conclusion

The aim of the present study was to compare two irrigation managements including:
conventional irrigation in a commercial greenhouse and irrigation based on the calculation of
irrigation requirements for 19 different potato genotypes for mini-tuber production in the
greenhouse. Considering the indicators of the number of mini-tubers per plant and the economic
efficiency of irrigation water for selecting suitable and unsuitable genotypes, the genotypes AD15,
AD2 and AD50 with 16-22 mini-tubers per plant and the economic efficiency of irrigation water
of 130-95 million rials/m? of irrigation water were given priority for selection. In addition, the
genotypes AD40, AD35 and Desire with 3-8 mini-tubers per plant and the economic efficiency of
irrigation water of 19-48 million rials/m?® of irrigation water were unsuitable choices according to
the conditions of the present study. The response of different potato genotypes to irrigation
management was significantly effective on yield traits, irrigation water efficiency and economic
efficiency of irrigation water. Therefore, it can be said that different genotypes of a plant have
different responses to irrigation management.
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