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1- Sedaghati and Hokmabadi
2- Deficit irrigation

3- Phene et al.

4- Crop evapotranspiration (ETc)
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3 - Electrical conductivity (EC)
4 - Sodium adsorption ratio (SAR)
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1- Field capacity (FC)
2- Permanent wilting point (PWP)
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Introduction

Pistachio is one of the most valuable agricultural products, and it has a special position among the
agricultural products in Iran. Overall water use for Pistachio is high relative to other tree crops, but they
are extremely tolerant to salinity and water shortage in arid and semiarid regions of Iran. Due to the high
water requirements of pistachio trees, lack of water for proper production is one of the most important
problems in Iran and due to the reduction of water resources and increased irrigated agricultural lands in
Iran; it suffers from severe water deficits.

Phene et al. (1985) used irrigation treatments of 25, 50, 75, and 100% of standard evapotranspiration by
trickle irrigation. Their results showed that pistachio yield and qualities profoundly decreased in
treatments of 25 and 50% of full irrigation and there were no significant differences of its yield and
qualities among treatments of 75% and 100% of full irrigation. They did not recommend full irrigation
for pistachio trees. Goldhamer (1993) examined the effect of deficit irrigation on pistachio trees
and showed that mature trees are resistant to water stress between the formation of the exterior
shells until the fast growth of their seed, so, irrigation could be reduced about 50%. Monastra et
al. (1996) in an experiment used four drip irrigation regimes of 0, 25, 50, and 75% of standard
evapotranspiration and showed that trunk diameter was significantly affected by irrigation water and
volume and trunk section was the highest at treatment of 75% for five to seven years after planting. Other
researchers also found that deficit irrigation at a stage of plant growth resulted in saving irrigation water
in arid and semi-arid areas without any yield reduction (Sedaghati and Hokmabadi, 2015; Memmi et al.,
2016).

Because of limited water resources in Iran, it is required to use deficit irrigation for obtaining acceptable
yield and quality of pistachio. The main objective of this research was to study the deficit irrigation
level of pistachio (Akbari cultivar) without decreasing quantity and quality of yield compared to
conventional irrigation in the selected region.

Methodology

For estimation of the suitable irrigation volume, an experiment was conducted for pistachio (cv.
Akbari) in Javadieh, city of Anar in Kerman province during 2014 and 2015. These experiments were
done in completely randomized design with treatments of 120%, 100%, 80%, 60%, and 40% (A, B, C, D,
and E, respectively) of local conventional irrigation  with  three  replications.
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In order to determine the current depth of irrigation water, its volume per unit area was
calculated. Then, the volume of irrigation water was obtained for each treatment that contained
three trees and the depth of irrigation water was determined to be 153 mm in frequency of 24
days. The first irrigation started on March 26, and the last irrigation was on September 9, with
two winter irrigations that applied to all treatments in the same way. The electrical conductivity
of irrigation water was 9 dS m™. The area of each treatment was 3 mx 3.6 m (width and length of
farrow, respectively) and the distance between trees was 1.2 meters.

Results and Discussion

The results showed that by decreasing of the applied water, soil water content decreased at all
depths. Considering the amount of soil water content at field capacity and wilting point (15.9 %
and 7.2 %, respectively), soil moistures were lower than the permanent wilting point only at
treatments of E and D. In D and E treatments, water can not penetrate more than 80 cm in soil depth.
The average of pistachio yield in different treatments with Duncan test (at 1% level) are showed
in Figure 1. The minimum yield occurred in D and E treatments and the maximum yields
occurred in C, B and A treatments in both years. The conventional irrigation of pistachio trees
before the experiment caused the reproductive buds of the trees were well formed, and therefore,
the effect of water stress was less than the second year. Hence, the produced yield in treatment of
E in 2015 was lower than that of its values in 2014. These results also indicated that the values
of yield in treatments C, B, and A are not statistically significant .
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Figure 1. Comparison of average yield in different treatments of irrigation water. The average of
each treatment, which has at least one equal name, is not significantly different at the probability
level of 1% (A: 120% of conventional irrigation, B: conventional irrigation, C, D and E: 80%, 60%
and 40% of conventional irrigation, respectively).

Conclusions

The effects of irrigation treatments showed that using important growth indices like open nut
shell percentage, leaf area index, and nut yield that the treatments of A, B, and C were not
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significantly different, hence, with 20% decreasing or increasing of the irrigation from the
conventional volume, the nut yield and other indices did not vary notably. The results showed that
the suitable amount of irrigation for negligible harmful effects of deficit irrigation was 979 mm
during the growing season in C treatment.
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