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Abstract

One of the important indicators in determining water use efficiency for
agricultural productions is the index of water consumption efficiency.
This study was conducted to determine the water use efficiency of
pistachio in Sirjan city located in the southwest of Kerman province in
2015. To compare bubbler and subsurface drip irrigation methods, 27
pistachio orchards with an area of 1373 hectares were selected to
determine water use efficiency, of which four orchards were equipped
with the bubbler system and the rest were equipped with subsurface
system. Bubbler discharge, irrigation time, area of each irrigation plot and
crop yield were studied. By measuring the volume of irrigation water after
irrigating the field and the amount of water wasted along the route, the
average gross volume of applied irrigation water was calculated. After
harvesting, the average yield of pistachio per hectare was calculated. The
results of this study showed that the subsurface drip irrigation method
compared to bubbler irrigation method, not only significantly increases
water use efficiency but also increases crop yield by 34%. Therefore,
according to the results and also the current water shortage conditions in
Sirjan city, the use of subsurface drip irrigation method is more
appropriate than bubbler irrigation to irrigate pistachio orchards.

1. Introduction

Iran is located in the arid and semiarid region of the world and also due to the limitation of available
water resources, the lack of rainfall and the inappropriate temporal and spatial distribution of rains,
intense solar radiation and the high amount of potential evapotranspiration, the low irrigation efficiency
in traditional methods and the high cost of exploiting existing water resources, the development of
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pressurized irrigation methods needs to be taken into consideration by experts. Increasing the irrigation
efficiency is of importance and priority especially the efficiency of water consumption in the lands of
the country. In the last few years, activities have been carried out which were related to the development
of these methods, and considerable credits of government credits resources and bank facilities have
been made available to farmers for the implementation of these methods. In America, in the sixth year
of pistachio tree cultivation, the yield was one ton per hectare and in the 12th year of cultivation it was
3.5 tons in hectare (Nazari, 2012). It means that they have yielded 5.1 times compared to Iran while
possessing less than one fifth under cropping area. The improvement of growth and fertility of
pomegranate trees under different methods of drip irrigation have been investigated.Introduction,
Introduction, Introduction

2. Materials and Methods

Sirjan city is located in the southwest of Kerman province with an area of 17481 square kilometers and
between 54°37' to 56°30' east longitude and 28°37' to 30°1' north latitude. The climate of Sirjan city is
moderate and dry to semi-desertic. It has relatively hot summers with cool nights and relatively cold
winters, sometimes together with the snow and rain and heavy rains in spring. Its mean relative humidity
is 36% and its mean annual rainfall is 160 mm. The main source of rainfall in this city is usually from
the western air masses and the monsoon air masses from the Indian Ocean. Tanguyeh (Plangi) and
Hossein-abad Rivers are a part of water supply resources which are seasonal rivers of Sirjan city. From
the viewpoint of agriculture, Sirjan city has the largest area under pistachio cropping after Rafsanjan
city in Kerman province (Sirjan Jihad Keshavarzi Directorate, 2013).

3. Results
In the current situation where water resources are at a critical level, the product performance should not

be the only criterion for selecting an irrigation system, since the priority is optimizing water
consumption in case of correct designing and implementation of new irrigation methods in comparison
with surface methods, they are more efficient. For the economic analysis of presurrized irrigation
systems in the study area, the efficiency of water consumption was evaluated through four indicators,
i.e., the amount of production of pistachio orchards per cubic meter of water consumed per hectare, the
amount of water consumed for the production of each kilogram of pistachio, the amount of profit from
pistachio gardening activities and the economic value of water per production amount and finally the
net profit per hectare of pistachio orchard per cubic meter of water used.

4. Discussion and Conclusion
In the tables (4) and (5), it was found that although the amount of water consumption in subsurface

irrigation is less than that of bubbler irrigation, the amount of product, income and net profit in
subsurface irrigation method are more than that of bubbler irrigation method. This causes a 60%
increase in the economic value of water in subsurface systems. According to the results of Sedaghati et
al. (2012), it was found that subsurface drip irrigation with water consumption efficiency of 0.290 kg
of dry product per cubic meter of water used and 25% water consumption saving compared to the
surface drip irrigation method, was better treatment in the growth and yield of pistachio trees. Also, the
final evaluation results of Jalini and Ganji-Moghadam (2015) showed that in two different varieties of
peach trees, the subsurface drip irrigation method with 80% of water consumption is preferable to
surface drip irrigation in terms of consumption efficiency.
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Comparison of the Effects of Subsurface Drip Irrigation and Bubbler
Systems on Water Consumption Efficiency in Pistachio Trees (Case study:
Irrigation of pistachio in Sirjan)

Seyed Hassan Mirhashemi?, Rahimeh Dehghani Dashtabi?, Parviz Haghighat jou?, Milad Jahani*

Abstract

One of the important indicators in determining water use efficiency for agricultural
productions is the index of water consumption efficiency. This study was conducted to
determine the water use efficiency of pistachio in Sirjan city located in the southwest of
Kerman province in 2015. To compare bubbler and subsurface drip irrigation methods, 27
pistachio orchards with an area of 1373 hectares were selected to determine water use
efficiency, of which four orchards were equipped with the bubbler system and the rest were
equipped with subsurface system. Bubbler discharge, irrigation time, area of each irrigation
plot and crop yield were studied. By measuring the volume of irrigation water after irrigating
the field and the amount of water wasted along the route, the average gross volume of applied
irrigation water was calculated. After harvesting, the average yield of pistachio per hectare
was calculated. The results of this study showed that the subsurface drip irrigation method
compared to bubbler irrigation method, not only significantly increases water use efficiency
but also increases crop yield by 34%. Therefore, according to the results and also the current
water shortage conditions in Sirjan city, the use of subsurface drip irrigation method is more
appropriate than bubbler irrigation to irrigate pistachio orchards.

Key words: Bubbler irrigation, subsurface drip irrigation, economic value, pistachio, water
volume.
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