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management. There is no comprehensive information on irrigation management
and irrigation water quality for pistachio orchards in the surface drip irrigation
system in the main pistachio growing areas of Semnan (Damghan). Therefore,
identifying different pistachio irrigation managements, makes it possible to use
different irrigation scenarios and common models to provide suitable irrigation
management to achieve acceptable yield and simulate soil salinity. In this regard,
three pistachio orchards, which are the dominant representative of orchards in the
region and irrigated with surface drip irrigation were selected. The irrigation
management and changes in soil salinity in these orchards were investigated using
the two-dimensional Hydrus model. The results showed that the amount of
salinity was lower near the drippers and increased by moving away from them.
Considering that the usual irrigation cycle of these orchards is in the range of 10
to 15 days and the irrigation timing is about 12 hours (average standard
evapotranspiration and yield respectively 635 mm and 1.7 t/h), the scenario of
irrigation cycle about 20 days and the irrigation time of 8 to 10 hours showed
similar yield without any change in performance and reduced water consumption
of about 30% compared to the usual conditions and is recommended. On average,
the normalized root mean square error of soil salinity in the selected orchards was
about 18%, the agreement index was 94%, and the efficiency of the model was
78%, which indicates the efficiency of the two-dimensional Hydrus model for
simulation soil salinity, and therefore it can be accurately simulated soil salinity.
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1. Introduction

Due to the lack of water resources (quantitatively and qualitatively) and application of different irrigation
managements in agriculture and orchards, it is necessary to apply proper irrigation management to prevent
the salt accumulation in the root zone. Pistachio trees are resistant to drought and can produce an average
yield even with low amounts of water. The use of usual and practical models with the aim of simulating
plant performance and soil salinity in order to determine the best irrigation scenario is great importance. On
the other hand, the application of simulation models in water resources management helps the decision
makers to determine the most appropriate irrigation scenario.
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2. Materials and Methods

The irrigation interval of pistachio trees depends on factors such as soil texture, evapotranspiration, water
and soil salinity, irrigation method, tree age and available water amount. Various irrigation methods are used
for pistachio trees, the most important of which are surface irrigation, surface drip irrigation, subsurface drip
irrigation, and bubbler irrigation. Given that there is no comprehensive information on irrigation
management and quality of irrigation water for pistachio orchards in the drip irrigation method of main
pistachio growing areas of Semnan (Damghan), identifying different pistachio irrigation managements
provides this possibility by using different irrigation scenarios and valid and practical models, suitable
irrigation management can be performed in order to increase yield and simulate soil salinity. Three orchards
were selected from Damghan city of Semnan province (with a focus on pistachio orchards and surface drip
irrigation systems) in order to investigate performance, irrigation management and soil salinity changes. In
this regard, area of orchards, number and arrangement of drippers, irrigation scheduling and soil sampling
performance for measuring salinity was done. Changes in soil salinity in root-zone development during the
season at two times (May and August) in three depths (0-30, 30-60 and 60-90 cm) in each orchard were
determined. By using two-dimensional Hydrus simulator model, soil salinity was simulated in different
irrigation scenarios in selected orchards.

3. Results

The conventional irrigation management conditions of the orchard No 1 (11-day irrigation interval and
12-hour irrigation) were compared with the irrigation management scenario based on 20-day irrigation cycle
and 8-hour irrigation time. In the usual orchard's conditions, pistachio yield was 1.8 t/h, while the yield of
pistachio in the proposed scenario (irrigation cycle of 20 days and 8 hours of irrigation) does not differ from
its amount in the usual conditions. By considering the irrigation cycle based on 20 day and the irrigation
hours 8 hours, the yield remains unchanged and the water consumption decreases by about 30%. The usual
conditions of orchard No 2 (15-day cycle and 12-hour irrigation time) were compared with 20-day irrigation
cycle and 8-hour irrigation cycle. In the usual orchard's conditions, about 2.4 t/h of pistachios are produced,
while in the proposed scenario, the amount of yield remains unchanged and the amount of water consumption
decreased. In the normal conditions of orchard No 3, yield production is about 1 t/h, while in the proposed
scenario (irrigation cycle of 20 days and 8 hours of irrigation), the amount of equal yield and water
consumption is reduced compared to the normal conditions.The results of measured and simulated values of
soil salinity showed that the average soil salinity (up to 90 cm) increases.

4.  Discussion and Conclusion

Changes in soil salinity in the root zone development in selected orchards during the season at two times
(the beginning and end of the season in May and August) and three depths (0-30, 30-60 and 60-90 cm) were
investigated. Using the two-dimensional Hydrus simulator model, the values of evapotranspiration and soil
salinity changes in conventional orchard conditions and in different irrigation scenarios (feasible and
implementable) are simulated. The average standard evapotranspiration and yield were respectively 635 mm
and 1.7 t/h. The scenario of 20 days irrigation cycle and 8 to 10 hours irrigation time without change in yield
(average evapotranspiration 420 mm), reduced water consumption. The amount of salinity was lower near
the dripper and increased by moving away from it. By considering that the dominant irrigation cycle of these
orchardss is in the range of 10 to 15 days and the duration of irrigation is about 12 hours, the scenario of the
irrigation cycle as about 20 days with irrigation time about 8-10 hours is recommended (in order to achieve
proper performance in selected orchards and reduce water consumption compared to normal conditions). On
average, the normalized root mean square error of soil salinity in the selected orchardss is about 18%, the
agreement index is 94%, and the efficiency of the model is 78%; which shows the ability and efficiency of
the model in simulating soil salinity and therefore soil salinity can be simulated with proper accuracy.
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