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More than 90% of Iranian pistachio orchards are irrigated by surface method.
Due to the process of reducing water resources, it is necessary to change or
improve the irrigation systems of orchards. The present study aimed to
investigate the change of surface irrigation to subsurface irrigation system on
fertile pistachio trees in Kerman, Iran. The randomized complete block design
was performed in the form of 4 factorial treatments, including flood irrigation
(T1), full subsurface irrigation (T2), subsurface irrigation at 75% of full
irrigation (T3), and subsurface irrigation at 50% of full irrigation (T4). This study
evaluated the qualitative and quantitative parameters of pistachio trees. The
results showed that the highest amount of wet and dry products was related to T2
treatment, but this amount was not significantly different from T3 treatment in
both parameters. It was also shown that the highest number of crops per ounce
was related to flood irrigation treatment, while the highest decrease in the
percentage of blank pistachios was related to the full subsurface irrigation
treatment. The highest percentage of smiling pistachios was related to T2
treatment, but this difference was not significant compared to other treatments.
In this study, it was indicated that flood irrigation of pistachio trees can be
changed to subsurface irrigation and the amount of irrigation water can be
reduced by up to 25%. In addition to reducing the amount of irrigation water use,
water-use efficiency can also be desirably increased.
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Introduction

Water is a critical challenge of the current
century, with the potential for significant
global impacts. Iran, located in a semi-arid
region, receives only about one-third of the
global average rainfall. This makes efficient
water use crucial, particularly in agriculture,
where a large portion of extracted water is
used but with low efficiency (Ganjikharamdel
& Kheikhai, 2016; Ashrafi et al., 2007;
Sedeghati et al., 2019; Fallah Tabar &
Bahiraei, 2012).Over the past 30 years,
groundwater levels in pistachio-growing areas
in Kerman province have been declining by
about one meter annually, with irrigation
efficiency averaging 47.7% over a decade
(Ganjikharamdel & Kheikhai, 2016; Ashrafi
et al., 2007). The region's climate, combined
with increasing population and expansion of
pistachio orchards, has led to severe water
scarcity. Excessive groundwater extraction
(300 million cubic meters) has rendered
Kerman one of the most water-stressed
regions. The 95% water usage in agriculture
and monoculture practices further exacerbate
future water security issues (Sedeghati, 2019;
Kerman Water Company, 1992).The ongoing
trend may lead to social, economic, and
environmental problems, including reduced
political engagement, protests, and security
crises. Although pistachio trees are drought-
resistant, they require sufficient irrigation for
economic Yyield, varying by climate and
variety (Rahneshan et al., 2018). An
experiment by Koohestani et al. (1997)
suggested that subsurface irrigation for
pistachio trees is effective, but using water at
20% of the Class A pan evaporation rate may
cause significant yield reduction,
recommending larger water volumes for
optimal performance (Koohestani, 1997).

Methodology

This study was conducted in pistachio
orchards in Kerman County, using a well with
a discharge of 20 liters per second. It involved
320 uniformly aged trees divided into four
irrigation treatments: surface irrigation, full
subsurface irrigation, 75%  subsurface
irrigation, and 50% subsurface irrigation. The
research lasted one year, starting from early

autumn 2019 to autumn 2020, focusing on
growth, yield, and other factors.

Results and Discussion

Switching from flood to subsurface irrigation
significantly impacted the fresh pistachio
yield. The highest fresh yield was observed in
treatments T2 (5350 grams per tree) and T3
(4950 grams per tree), with a statistically
significant difference from other treatments,
though T2 and T3 did not differ significantly
from each other. T3 showed the lowest fresh
yield (3453 grams per tree), but this difference
was not statistically significant compared to
flood irrigation.Regarding dry yield,
treatments T1 and T4 produced the highest
(1553 grams per tree) and lowest (701 grams
per tree) yields, respectively. No significant
difference was found between T2 and T3 or
between T1 and T3 for dry yield.For nut count
per ounce, T1 had the highest number (28.5),
with significant differences from T2 and T3
but not from T4. T2 had the lowest count,
though it was not significantly different from
T3.

Conclusion

The study revealed that switching from flood
irrigation to subsurface irrigation with PVC
pipes significantly impacted fresh and dry
pistachio vyields, nut count per ounce,
percentage of empty nuts, vegetative growth,
weed control, and water use efficiency, but did
not affect the nut fill percentage. Among the
treatments, T2 achieved the highest fresh and
dry vyields, vegetative growth, and the lowest
percentage of empty nuts, while T3 had the
highest water use efficiency. Since there was
no significant difference in fresh and dry
yields between T2 and T3, and T3 had a 25%
lower water use compared to T2, T3 was
considered the optimal treatment. Overall, the
results suggest that a 25% reduction in water
use can maintain good pistachio yields while
improving water efficiency. However, this
study only covered one year; further research
over a four-year period is recommended to
fully understand the system's performance in
varying conditions. Additionally, optimizing
subsurface irrigation  parameters  and
addressing potential issues such as pipe
diameter, hole spacing, installation depth, and
soil characteristics should be evaluated.
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