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Table 1- General characteristics of selected olive

Jgaee 3,8 S8 ol TEL 4 (53959 (2 o9 ol SL 598 Sl T (5590 . e i " LS 2 el o5led
; c (s 53 o o) & s s » . . . . Shady,  wdl )l (W) s 55 o y .

()LS&;? Tj’lﬁs) The volume of (:bt » 7 | ‘_5"? Type of water (NS): IOWT) f’wa) (‘r‘ ,’J' ‘t)'w} ‘5::) soil planting Age of trees A (’mL ‘c':
12000 4426 74 & ok ol 54 24 b 6*8 25 130 1
20600 5754 37 &l o ks ol 5.4 24 JE% 1.5*4 58 50 2
7051 5117 55 &l ojkad ol 3.8 29 B 8*8 20_25 78 3
3000 5476 8.7 & ok ol 40 31 5 ey 7*8 58 7 4
3350 4285 19.2 & ok o> 41 3.2 b 8*8 6_18 24 5
800 6480 3 e d oy 3l ey 45 21 B 6*12 5 0.3 6
4625 3110 6 s do g3l hes 2.2 21 B 6*16 40 4 7
8500 4393 20 b ol 3.92 26 b pol 6*8 15 11.8 8
10000 6681 8 b d oy 3 ey 2.1 26 b pgl 6*10 60 3 9
12000 7452 8 e d oy i ey 2.0 26 P 6*10 60 0.8 10
15000 6958 37.9 &l okt ol 4.2 26 b po) 8*8 23 16 11
13500 7422 37.9 IS ol 4.2 2.6 b pol 6*8 24 15 12
1000 5508 30 &l ojhad ol 35 26 5 ey 6*9 12 12 13
7000 7452 8 e do g3 5l e 2.1 26 P 6*10 50 0.8 14
4600 5702 18 b &1534; 3l 5oy 2.0 21 P 6*8 40 1 15
4800 6681 8 b d oy il ey 25 26 P 8*10 20 1 16
4750 5700 18 e FHESYS W 23 21 P 6*10 45 0.5 17
1500 8153 22 &l ojkad N 3.17 2.0 5 ey 8*8 30 23 18
4650 4043 15 ] ol 2.8 1.6 b pgl 8*10 23 12.5 19
4800 5702 18 b FHESYS W 33 21 P 8*10 50 0.7 20
8000 5011 8 e d oy 3 ey 2.0 26 P 8*8 45 1 21
4700 5710 18 b 39,005 5l Sloy 2.2 21 P 6*10 40 0.3 22
4000 5011 8 b do 5 3 Shey 2.3 26 P 6*10 40 0.5 23
4600 5690 18 b 39,ml5 3l 5ley 23 21 P 8*10 45 1 24
3360 4147 15 &l ojkad N 2.8 1.6 5 ey 6*8 26 125 25
800 3456 6.7 &0 ks ol 3.9 0.8 b po) 8*8 16 54 26
780 7040 47.7 IS ols 3.1 0.7 JE 8*8 16 50 27
<800 7560 28 s ok ols 3.8 0.6 P 3*2.5 3 60 28
1300 5074 8.39 sl o ks ol 29 38 % 8*8 20 10 29
800 7750 29.9 & oykad ol 2.7 38 b 6*10 14 43 30
<800 9439 42.2 &l ojkad ols 2.7 3.2 b 6*8 8 20 31
4500 7500 381 & oyhad ol 3.2 12 b pg 8*10 20 18 32
4400 8320 29 &l ojkad ols 24 24 b 8*8 20 50 33
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Figure 1- Flow monitoring at the pumping station using an ultrasonic flow meter
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Figure 2- An example of the problems that occurred due to the low quality of irrigation water (Urkan Kurd Village - Qazvin province)
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Table 2-The range of changes of some measured parameters in the garden

2 o) 38es Fyo S8l gl 5l wd) S (5o ) §)lel &l (5590 O EL (456 2 5) 2
Yield (s (o sluo) leaching (we,) (o 2 (oawion (5o 2 i Olive (,ia) Discharge
(ton/ha) Effective need (%) Soil salinity Irrigation water garden area (ha) (I7s)
rainfall (mm) (ds/m) salinity (ds/m)
5.46+4.8 240 13.72+7.26 3.14+0.96 2.30+0.75 21.50+28.82 22.66+16.41
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Table 3-The range of changes of some measured parameters in the garden

031> Ol po

. ol oo tot b
i Sl 8y9 0 S0 S, Lroud B8 B
Folamore e s Py e 828 U5 slass Wi ol
+pge Suyl)  PereEldoE ) (U ;5 o yio) 5 o o) ) Sl e
7 (o 5 P e - The s,k (o k)
Total (s, TN S . The (susa ’ T
water Irrigation (s volume of ) total The average
roductivit water Yield applied water +  1hevolume  number of depth of
P (kg/m?) Y productivity (kg/ha) Effective of applied irrigations irrigation
g (kg/m?) rainfall water water (mm)
(m3/ha) (m /ha)
2/53 3/58 20600 11839 9439 90 30 PS8l i
0/07 0/08 780 5856 3456 18 5 Sls SF
0/64 0/91 5221 8580 6180 49 15 ke a)h‘s
0/70 1/00 5813/52 1737/84 1737/84 21/53 6/97 Sbro Bl sl d
1/25 1/93 12000 9852 7452 30 27 FKeS
0/09 0/12 800 5510 3110 22 13 BERES & Wl
0173 1/06 5941 8170 5770 26 23 ol
0/33 0/49 2857/98 1175/72 1175/72 3/48 4/86 shro 1yl
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Table 4. Analysis of variance the Effect of different irrigation methods on applied water amount and olive yield

F ko Ol po (2le
F value Average of squares &ol3T a0 I JUUES 5 SO
3 ,,Sdos SO ol px> 3 ,Sdos O35 of pxo Degrees of freedom  Source of variations
Yield Applied water amount Yield Applied water amount
0.07 0.38 1507914 ™ 829686 " 1 &kl s,
22809529 2212062 27" odilosdly
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Figure 3- Volume of applied water measured in the studied gardens
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Table 5- Comparison of the least squares means of different irrigation methods for the applied water amount and
olive yield

ol po Jlas Sk
Least Squares Means Ol gt 2o
3 ,Slos O T oz Source of variations
Yield Applied water amount
5221402 6180.132 lo,bd o Lol aileles
5941.07 @ 5769.64 b syl b,
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Table 6- Regression analysis of tree age with applied water volume and olive yield in selected orchards
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Table 7- Comparison of the volume of applied water with the calculated and estimated gross water demand based on the national
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Extended Abstract

Introduction

Despite the importance of determining indicators of water consumption management in the agricultural
sector for use in national macro-planning, so far, indicators of water consumption management in the
production of agricultural and horticultural crops have received less attention. This matter is of double
importance regarding the programs to improve the efficiency of water consumption. In this regard, the
determination of the volume of applied water, as one of the important and influential indicators in
agricultural planning, should be considered. Therefore, conducting a research that can lead to more
accurate information about the volume of water used for various agricultural and horticultural crops in the
country is necessary, and its results can be of great help to the decision-making of officials related to water
and agriculture.

The review of the conducted research showed that the accurate determination and monitoring of the
current status of water consumption management indicators, including the volume of water consumed and
the efficiency of irrigation water, as part of the important and influential indicators in agricultural planning
in different regions of the world. Several studies have been conducted focusing on the analysis of the
volume of olive water consumed in different places. Meanwhile, the researches done inside the country
are mainly focused on the analysis of water needs, estimation of evapotranspiration, effects of lack of
irrigation in different stages of growth and recognition of drought tolerant varieties of olives, and
estimation of the amount of water consumed by olives. The monitoring of the current situation of water
resources exploitation in olive groves in the country has received less attention. In this research, regardless
the amount of water needed for evaporation and transpiration of olive plants, the amount of water
consumed by olive growers in Qazvin province during the cropping season of 2017-2018 has been
measured.
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Methodology

Qazvin province is one of the main regions of olive production in the country, and the most important
olive growing areas of the province are located in Tarom region, the area between Gilan and Zanjan
provinces. The area of olive orchards in the province in 2017 was 9,300 hectares, and the area of fertile
olive orchards was about 6,500 hectares. Also, the average yield of olives in the province is estimated at
2977 kg/hectare. This research was conducted with the aim of directly measuring the water consumption
of olives in the olive production region of Qazvin province (Tarom region). Olive is the main product of
gardeners in most villages of this region and is the only source of income for many villagers. So that more
than 90% of gardeners' economy depends on the production of olives, and olives are their main product in
45 villages out of 105 villages in the region. In this regard, due to the severe limitation of water resources
in the region and the development of new olive orchards, it is necessary to pay attention to the volume of
water consumed by the orchards and plan based on the monitoring of the current state of water resources
exploitation. In this research, measuring the amount of olive water consumed by considering various
factors such as irrigation method, size of garden plots, soil texture, quality of water and soil resources,
planting intervals and the level of education of the users were done. For this purpose, gardens for
measuring water consumption were chosen in such a way as to cover the diversity of these factors. The
volume of water given was measured with WSC flume (depending on the flow rate from type 3 to 5) or
ultrasonic flow meter without interfering in the farmers' irrigation program. In the current research, in
order to monitor the flow rate of the pumping station in drip irrigation systems, an ultrasonic flow meter
device model PERCISION FLOW190PD was used and after the hydraulic test and calibration, the flow
rate of the pumping station was measured in the selected gardens. After determining the amount of water
entering the garden by carefully monitoring the garden irrigation schedule (watering time, irrigation cycle,
irrigation times during the growth period), the amount of water consumed by the olive crop was measured
for each of the selected gardens. Also, effective rainfall was estimated by SCS method. The water
requirement of the reference plant was prepared and estimated using the Penman-Monteith method using
the average data of the last 10 years for the target area from the nearest meteorological station. The water
requirement of the reference plant was converted to the net water requirement of the plant by applying the
plant coefficient. The yield of the crop at the end of the cropping season was also measured and the
efficiency of water consumption was calculated and compared in each of the studied orchards.

Results and Discussion

The results showed that the range of irrigation water depth changes was between 5 and 30 mm with an
average of 18 mm and a standard deviation of 17.7 mm. The minimum and maximum times of irrigations
were 18 and 90 with an average of 39 and a standard deviation of 19.91. The average volume of applied
water in the studied olive orchards in Tarom region was 6006 m/ha with a standard deviation of 1517
m3/ha in all types of irrigation methods. The average yield of olives in the studied orchards in 2018 was
equal to 5.46 tons/ha with a standard deviation of 4.8 tons/ha, which was higher than the average yield of
olive in Qazvin province (3 tons/ha). According to the amount of water consumed and the yield, the
average irrigation water efficiency in the studied orchards was 1.13 kg/m® and the irrigation water
efficiency and effective rainfall was equal to 0.78 kg/m3. In this regard, the highest index of agricultural
water productivity index was recorded in dense olive groves of the region with the amount of 3.58 kg/m?.
The most important reasons for the high agricultural water productivity index can be mentioned such as
appropriate plant nutrition, proper fertilization of the land, soil texture modification, observance of
horticulture principles, low-problem irrigation system, regular and correct irrigation cycle, and trained
workers.
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Conclusions

What can be concluded from this study is that water is not the only factor and input influencing the
performance of olive product, several factors are also involved. In other words, the yield of the product
can be increased even with less water consumption and with the management of other inputs and the
technical and management conditions of the garden. This issue is very important in the country's water
shortage situation where most of the trustees and operators focus on water management to increase
performance. In general, it can be said that the performance of olive product, in addition to water, depends
on various other factors, paying attention to each of them can play a more important role in improving
performance and increasing productivity. Also, the comparison of the average volume of water consumed
and the average water requirement of the olive crop indicates that the average amount of water given to
olives (6006 m®/ha) is less than its actual requirement, both based on the recent 10-year meteorological
data and it is also based on the information of the National Water Document. So, in general, it can be said
that there is a lack of irrigation in the gardens. On the other hand, due to severe climate changes in recent
years, there has been a big difference between the calculated values of the water requirement of crops and
the information of the National Agricultural Water Document, which shows the need to update the
National Agricultural Water Document in different regions of the country.
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