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Abstract

The study on a farm scale to help revitalize Lake Urmia is being carried out in Lake Urmia basin in
the form of the sixth phase of sustainable agriculture in Azarshahr, Osku, Ajabshir, Malekan and
Sarab in East Azarbaijan province and Miandoab, Mahabad, Naghadeh and Urmia in in West
Azarbaijan province to reduce water irrigation during 2009-2010. Phase 6 of East Azarbaijan
province project was implemented in 8 autumn farms that include Sarabl farm, Azarshahr 2 farms,
Osku 1 farm, Ajabshir 2 farms and Malekan 2 farms. The pattern of autumn cultivation in East
Azarbaijan province was wheat that the furrow irrigation method had been used in these fields. Phase
6 of West Azarbaijan province project was implemented in 8 autumn farms that include Miandoab 4
farms, Mahabad 2 farms, Naghadeh 1 farm and Urmia 1 farm. The pattern of autumn cultivation in
West Azarbaijan province was wheat that the furrow, Type and sprinkling irrigation method had
been used in these fields. Also, Phase 6 of East Azarbaijan province project is being implemented in
11 spring farms that include Sarab 3 farms, Azarshahr 3 farms, Osku 2 farms, Ajabshir 2 farms and
Malekanl farm. The pattern of spring cultivation in study areas is greengage, nut, tomato and onion
that the furrow and type irrigation methods have been used in these fields. Phase 6 of West
Azarbaijan province project is being implemented in 41 spring farms include Miandoab 16 farms,
Mahabad 6 farms, Naghadeh 7 farms and Urmia 12 farms. In additional, 2 farms for grape and
sugarbeet in Urmia and Mahabad are monitored by Urmia University. The pattern of spring
cultivation in study areas is grape, sugarbeet, corn, apple, pumpkin, sloe, apricot and nectarine that
the furrow, sprinkling and type irrigation methods have been used in these fields. In phase 6 of the
project, training workshops and specialized meetings were held to improve the executive
performance of the provinces and empower the companies with the presence of experts and CEOs of
companies, experts of the Research Center and Urmia University, Jihad Agricultural Organization,
the office of the plan to protect Iran's wetlands and the environment of the province.

The results of autumn cultivation showed that the application of irrigation techniques reduced
irrigation water by 26.6% and 36.7% and increased yield by 45.7% and 16.5% in East Azarbaijan
and West Azarbaijan provinces, respectively. The mean of estimated water productivity for East
Azerbaijan province in treatment and control farms was 2.35 and 1.16 kg/m®, respectively, and the
mean of estimated water productivity for West Azerbaijan province in treatment and control farms
was 3.78 and 2.03 kg/m®, respectively. Also in East Azarbaijan province, the values of productivity
with effective rainfall was ranged in control from 0.47 to 0.96 and in treatment from 0.99 to 1.74
kg/m?® That the highest amount of this index was observed in 99EastW- farm by using the technique
of changing the irrigation method from flood to furrow. In West Azarbaijan province, the values of
productivity with effective rainfall was ranged in control from 0.65 to 2.44 and in treatment from
1.07 to 3.98 kg/m® That the highest amount of this index was observed in 99WestW, farm by using
the technique of furrow cultivation technique. On the other hand, economic studies in autumn
cultivation showed that it is economically viable for farmers for East Azerbaijan province in the
cities of Osku, Ajabshir, Malekan and for West Azerbaijan province in the city of Nagadeh.The
results of spring cultivation in West Azerbaijan province showed, changing irrigation method from
border to tape increased application efficiency and water use efficiency 52.3 and 97.4%, respectively
and decresed irrigation water by 58.3%. Rised bed system in 6 farms increased application efficiency



by 17.5%, increased water use efficiency by 66.7% and decresed irrigation water by 33.9%.
Sprinkler irrigation scheduling increased application efficiency by 16%, increased water use
efficiency by 30.4% and decresed irrigation water by 29.9%. Also according to the results, changing
irrigation method from border to tape and rised bed cultivate system were in the first and second
priority techniques. In the spring monitoring, using circular irrigation in 2 orchards increased water
use efficiency by 221.6%, and decresed irrigation water by 60.3%. Using alternate furrow Irrigation
in 2 fields increased water use efficiency by 169.1%, and decresed irrigation water by 47.3%. Using
two-row cultivation on the ridge, 60x40 cultivation pattern in 2 fields increased water use efficiency
by 72.4%, and decresed irrigation water by 39.8%. Also, using two-sided furrow irrigation in 15
orchards increased water use efficiency by 69.6%, and decresed irrigation water by 36.9%.
Subsurface drip irrigation and irrigation scheduling, furrow irrigation with siphon, two-row
cultivation on ridge, irrigation scheduling and transplant cultivation techniques increased water use
efficiency by 60.9, 55.3, 81.3, 56.7 and 7.8%, respectively and decreased irrigation water by 36.8,
36.2, 18.3, 26.7 and 17.5%, respectively. Changing furrow irrigation from one-sided to two-sided
decresed irrigation water by 10.3% and water transfer with low pressure pipe to irrigation borders
decresed irrigation water by 6.5% while reducing application efficiency. More techniques had
possitive effect on reducing watre use in such a way greatest reduction in evapotranspiration (35.2
and 31.7 %) were obtioned by using circular irrigation and subsurface drip irrigation.

Also, the results of spring cultivation and orchards in East Azarbaijan province showed that one of
the techniques to reduce irrigation so that farm productivity is maintained or increased in a constant
amount is election of the appropriate irrigation method for farm conditions. Therefore, changing the
irrigation method in Ajabshir onion farm, Malekan apple orchard, Sarab potato farm, Sarab apple
orchard has reduced irrigation by 55.18, 50.95, 23.72 and 29.96%, respectively.

In the mentioned farms and orchards, the irrigation technique has been changed from
flood irrigation to a type or furrow. In these farms, the technique of changing the irrigation method
has led to increase in application efficiency of 58.64, 35.15, 29.29 and 41.30%, respectively. Due to
the importance of farmers' profits along with the technique of proper irrigation, other techniques
appropriate to the conditions of the farm and orchard were used to maintain or increase productivity.
The results showed that the techniques of changing the irrigation method from flood irrigation to
furrow, pruning, nutrition management through foliar application and cultivator in Azarshahr
greengage orchard (three orchards) and Osku (one orchard) caused an average increase of
productivity considering the effective rainfall by 19.04 and 6.72% and an average increase of
application efficiency by 17.01 and 7.68%, espectively. Techniques for changing the irrigation
method from flood irrigation to furrow, pruning, feeding management through foliar application and
cultivator in Sarab apple orchards caused an average increase of productivity considering the
effective rainfall by 32.34%. Also, using the technique of changing the irrigation method from flood
irrigation to furrow, weed control and planting with tuber in Sarab potato farm, resulted an average
increase of productivity considering the effective rainfall by 43.17%. Irrigation one among the
furrows, Plant two rows on a stack (transplant) and nutrition management through foliar application
in Osku tomato farm showed, increase of productivity considering the effective rainfall by more
than 100%, an increase of application efficiency by 37.22% and decrease of irrigation by 37.24%. In
general, it can be said that the implementation of the sixth phase of sustainable agriculture project in
East Azerbaijan province led to an increase of productivity considering the effective rainfall by
90.8%, an increase of application efficiency by 31.16%, an increase of yield by 24.17% and a
decrease of irrigation depth by 27.24% in selected pilots.

Keywords: Agricultural technigues, Water use efficiency, Irrigation management
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