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 Background: The main aim of this paper was to investigate water supply problems and 
use of new irrigation systems in Iran’s agriculture. This research was a applied research 

and in the terms of data collection was a survey research. The study population included 

all farmer owner in Friedan county (N=4000) in Iran. Sample population was selected 
by use the Cochran formula (n=220). The main instrument used in this study was 

questionnaire. Validity of the questionnaire was confirmed by expert’s viewpoint and 

doing the pretest. The reliability of the questionnaire was confirmed by examine the 
Alfa Cronbach that was equal 0.978 in all section and in the tendency of modern 

methods, economic tendency, farmers' awareness, social interaction and support needs 
of farmers was 0.835, 0.815, 0.819, 0.722 and 0.756 respectively. The results of 

research indicate the insurance for agricultural land is the most influential variable of 

the use of new irrigation systems in Iran. 
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INTRODUCTION 

 

 The agricultural sector has the most important place in the macroeconomics of Iran. Irrigation technology 

has the potential to dramatically increase water use efficiency in crop production in arid and semiarid regions of 

Iran [8]. Rijsberman [12] belived that the water will be a major constraint for agriculture in coming decades and 

particularly in Asia and Africa this will require major institutional adjustments [12]. The state of water resources 

in Iran is summarized as follows. The main source of water is precipitation, which normally amounts to 251 mm 

or 413 billion cubic meters (bcm) annually. This precipitation depth is less than one-third of worldwide average 

precipitation (831mm) and about one-third of the average precipitation in Asia (732mm). There are some areas 

in Iran which have less than 50 mm of rainfall. While one percent of the world population lives in Iran, Iran has 

just 0.36 percent of the total renewable freshwater resources of the world [4]. So, total renewable water 

resources in Iran are 130 bcm annually. From these sources, about 88.5 bcm is withdrawn, of which 82.5 bcm 

(93.2 percent) goes to agriculture, 4.5 bcm (5.1 percent) is for drinking, and 1.5 bcm (1.7 percent) is allocated 

for industry, mines, and miscellaneous uses. While the world uses 45 percent of its freshwater resources, Iran is 

already using 66 percent of its freshwater resources [9].  More than 50 percent of the country’s freshwater 

resources are in the form of groundwater, which must be conserved for drought years. The recent year’s drought 

has led to overexploitation of the groundwater in all areas, and consequently in some areas salt water has entered 

the aquifers [4]. The cultivable area in Iran is estimated at about 51million hectares (ha), which is 31 percent of 

the total area. Of this, about 18.5 million ha (36% of the cultivable area) is considered usable for agriculture, 

while only 14.4 million ha is actually cultivated. Of this area, 12.8 million ha consisted of annual crops and 1.6 

million ha of permanent crops. The potential of irrigable area has been estimated at more than 12 million 

hectares whereas due to shortage of water only 7.3 million hectares is being irrigated (partially or fully). About 

6 million hectares are rain-fed [14]. Water shortage is considered a major factor responsible for the slow growth 

of agricultural production. The limited water resources and the widespread use of unscientific and traditional 

irrigation systems which result in up to three times higher water consumption than actually needed for 

production of crops, are the major constraints facing agriculture in Iran [4]. Irrigation efficiency is generally 

low, 33 percent on average at national level, which is lower than the average for both developing countries 
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(45%) and developed countries (60%) [5]. To overcome this new irrigation improvement program is being 

implemented. Its objectives include increasing production rate in the irrigated farming system through 

rationalization of water resources, saving water and increasing water performance (70 to 95 percent) [11]. The 

value of water to farmers is an extremely complex issue. The marginal value of water varies sharply through the 

season—water to complete the development and harvest of a nearly mature, high-value crop will have a very 

high value; additional water after an irrigation, or rainfall may have a negative value [10]. A  reliable  and  

suitable  irrigation  (as  surface  or  pressurized)  can be  improved  agricultural  production  and  irrigation  

efficiency. There are many studies to increase and manage irrigation efficiency. A large number of 

considerations must be taken into account in the selection  of  an  irrigation  system.  These  will  vary  from  

location  to location, crop to crop, year to year, and farmer to farmer. Table 1 shows a list of advantages and 

disadvantages of irrigation methods [15]. 

 
Table 1: Advantages and disadvantages of irrigation methods. 

Method Advantages Disadvantages 

Surface 
irrigation 

(Flooding) 

 

1) Usable on shallow soils 

2) Usable if expense of leveling is great, 3) Low cost 
4) Resistant to livestock 

1) Runoff and deep percolation are high, 2) soil erosion is 
high on step 

Farms 

3) Fertilizer is eroded from soil 

Surface 

irrigation 

(Border) 
 

1) Usable for growing crops 

 

1)  Large  amount  of  water  is  needed,  2)  Land  

leveling  is  required 

3) Usable for soils with low disperse 
4) Drainage is necessary 

Surface 
irrigation 

(Basin) 
 

1) Varying amount of water 

2) No runoff 
3) Usable for rapid irrigation, 

4) No loss in fertilizers conditions 

5) providing satisfaction 

1) Costs may be high if no land leveling, 2) Usable for 

rice, orchids, jute, 
etc. 

3) Not usable for soils that disperse easily from a crust 

(except rice) 

Surface 

irrigation 
(Furrow) 

 

1)  High  irrigation  efficiency 
2)  Usable  for  row  crops 

3)  Easy Installation 

4) Easy to maintain 
5) Usable for most soils. 

1) Skilled labor is required 

2) It is not suitable for operation of machinery, 

3) Drainage is necessary 

Pressurized 
irrigation 

(Trickle) 

 

1) Minimum losses 

2) Amount of water is applied for optimum crop 
growth 

3) System enables the application of fertilizers to plant 

root system 
4) maintenance of a low moisture tension in the soil 

1) Costs of the trickle irrigation are very high 

 

Pressurized 
irrigation 

(Sprinkler) 

 

1) Uniform distribution of water 

2) Usable for the most kinds of soil 
3) No hindrance for use of land implements 

4) Fertilizers are usable through  the  sprinklers 

5)  The  minimum  of  irrigation  water  losses 
6)  More  agricultural  land  can  be  irrigated 

7)  Land  leveling  is  not Necessary 

8) Controlling of water for young seedling or the 
mature plants 

1) Costs are very high 

2) Additional cost to provide pressure, 3) The wind 

interferes  with  increasing  application  rate  near  lateral  
pipe,  distribution pattern,  and  reducing  spread 

4)  There  is  often  trouble  from  failure  of sprinklers to 

revolve 
5) Costs of operations, maintenance and labor are very  

high 

6)  The  water  free  slit  and  suspended  matter  is  
required 

7) Usable for high value crops 

(Valipour, 2013) 

 

 There are three common irrigation systems in Iran: surface irrigation, sprinkler irrigation, and gravity drip 

irrigation. Soundly managed traditional irrigation system requires 1-1.5 liter of water per second per hectare, 

while sprinkler systems use only 0.6-0.8 per second. This means that the same amount of water as used in 

traditional irrigation results in higher production. This results in lower evaporation rate, as well as reducing the 

area suitable for weed growth [4]. Several different techniques were used to deliver and distribute water 

specifically for agriculture. Some of the larger-scale technologies that were used in irrigation, namely qanats, 

dams, irrigation channels and complex field systems [6]. Each irrigation method has different characteristics that 

could make it the most suitable for a particular situation. When considering the different irrigation methods, it is 

important to remember that any method that is well designed, is properly installed and operated, and well 

maintained can give the desired results. Sprinkler irrigation is the most widely accepted method in Iranian felids. 

This system simulates the natural rainfall and is easy to operate. However, it is capital intensive and requires 

high amount of energy. In recent years government has been trying to extend Sprinkler systems, however 

because of technocratic view without holistic approach, its’ adoption has encountered with several problems [7].  

Although Iranian government has paid huge amount of discounted loans and credits, but still farmers were not 

going to adopt new irrigation systems. The main reason behind, is that farmers look at underground water as a 

common property resource which investing on, and benefits other farmers without any payment.  



417                                                          Ebrahimi Mohammad Sadegh et al, 2014 

Advances in Environmental Biology, 8(16) Special 2014, Pages: 415-420 

 

Conceptual framework: 

 Adeoti [1] believed the decision to adopt an agricultural technology depends on a variety of factors  

including farm households’ asset bundles and socio -economic characteristics, characteristics of the technology 

proposed, perception of need, and the risk bearing capacity of the household.  

 Sadaghet stated, there are some bottlenecks which prevented farmers from utilizing underground water 

efficiently and sustainable. They also made a permanent failure in government water polices during the past 

years in Iran. Non-clarified property right for underground water resources, improper distance between wells 

belonged to individual farmers/groups, unavailability of agricultural water NGOs/Associations, lack of proper 

rules/laws on irrigation, traditional mode of charging farmers for utilized water based on the number of wells, 

individual’s unawareness about water sustainability and optimalutilization, information/supports lack on new 

irrigation systems both pre-post implementation supports. Karami [7] believed that selection of appropriate 

irrigation methods is a very complex task. There is no general agreement on how to go about selecting an 

irrigation method. Extension agents and farmers are constantly confronted with the problem of choosing a 

particular irrigation method among possible alternatives. There is an increasing awareness that choosing 

irrigation methods, solely on the basis of economic viability, may not result in selection of the best alternative. 

A selection process that considers as many of the relevant criteria as possible is better than reliance on a single 

criterion. Schuck and et al [13] believed that while change s in irrigation technology can allow producers to 

continue production on lower levels of water applications, changes in return flows stemming from changes in 

irrigation technology can have profound impacts on both down stream flows and water quality. As a result, 

while more technically efficient irrigation systems can potentially help individual farms survive droughts, the 

regional effects may or may not be helpful.  

  Hosseini and et al [5] believed in Iran like some of the developing countries, there is not a clear 

understanding about role of the new methods of irrigation in sustainable water management in agriculture sector 

and policy makers have difficulty in prioritizing the policies and strategies. In this regard, public involvement 

will enhance and accelerate the adoption process. 

 

MATERIALS AND METHODS 

 

 This study is applied research, carried out by the survey method. The statistical population consisted of 

4000 farmers in Faridan, in the Isfahan province in Iran. From that population, 220 people were selected 

randomly  using multi-stage sampling from two groups of farmers:  those who are the member  of pressure-

irrigation systems. The questionnaire-by-interview method was used for data collection. To examine the 

reliability of the questionnaire, a pilot test was conducted on 25 tea farmers in Faridan county, and the 

Cronbachs Alpha coefficients for the different variables on Likert type scales were calculated. The results of the 

Alpha coefficients (shown in Table 1) indicated that the selected scales were appropriate. 

 In this study, descriptive statistics, correlation coefficients, mean contrasts and path analysis were used for 

data analysis. Mean contrasts t-tests and Mann Whitney U-tests were used [3]. 

 
Table 2: Reliability Analysis(Alpha). 

Scale Name No. of items  Alpha Value 

Organizational characteristic 6 0.756 

Attitude to pressure-irrigation systems 8 0.835 

Economic  characteristic 7 0.815 

Environmental characteristic 9 0.722 

Social characteristic 10 0.819 

 

 To determine the appropriateness of data and measure the homogeneity of variables, the Kaiser-Meyer-

Olkin(KMO) and Bartlett’s test measures were applied(Table2). 

 
Table 3: KMO measure and bartlett’s test. 

KMO Bartlett’s test of sphericity 

0.730 
Approx. chi-square Sig 

2875.44 0.000 

 

Research areas: 

 The Islamic Republic of Iran covers a total area of about 1.75 million km2. About 52 percent of the country 

consists of mountains and deserts.  The cultivable area is estimated at about 51 million ha, which is 29 percent 

of the total area. In 2010 18 million ha were cultivated. Annual rainfall ranges from less than 50 mm in the 

deserts to 2 275 mm in near the Caspian Sea. The average annual rainfall is 228 mm and approximately 90 

percent of the country is arid or semi-arid. Agricultural land availability is not a major constraint. The major 

constraint is the availability of water for the development of these lands. Isfahan Province is one of the most 
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important provinces in Iran. This province located in the arid regions of Iran, with an area of about 107,045 

square kilometers, equivalent to 6.3% of the total area of Iran is located between 30 degrees 43 minutes and 34 

degrees 27 minutes north latitude and 49 degrees 38 minutes and 55 degrees 32 minutes east of the Greenwich 

meridian. The province is 1550 meters above the sea level altitude and is situated in the center of Iran. The 

province experiences a moderate and dry climate on the whole, ranging between 40.6° C max and 10.6°C min 

on a cold day in the winter season. The average annual temperature has been recorded as 16.7° C. and the 

annual rainfall on an average has been reported as 116.9 millimeters. Faridan township is a county in Isfahan 

Province in Iran. This township is the poles of agricultural products in Isfahan province. 

 

Result: 

 Survey respondents indicated that the tea gardens in Iran have structural problems that could be solved by 

the establishment of new irrigation systems. Table 3 presents some of the respondents' key characteristics. 

 
Table 4: Descriptive Statistics of Some Characteristics of Farmers. 

Variables Mean SD 

Age 56.1 13.2 

Agricultural work experience 33.1 16.6 

Amount of land under new irrigation systems 3.8 2.9 

Implementation of new irrigation systems 3.7 2.1 

 

 According to Table 3, more than 70% of the respondents were middle-aged, farmers have 33.1 Agricultural 

work experience and these have the average 4 ha land with irrigated land in new method.  

 Correlation analysis was used to analyze the relationship between the variables. Table 4 demonstrates 

significant correlation between use of new irrigation systems with independent variable. 

 
Table 5: Correlation between variables with use of new irrigation systems. 

Independent variable Correlation coefficient (t) Sig 

Age -0.159* 0.018 

Percent of the land insured 0.914** 0.000 

Access to credit for construction of irrigation systems 0.453 ** 0.000 

The tendency of farmers to modern methods of irrigation 0.495 ** 0.000 

The average annual cost -0.086 ** 0.026 

The number of wells dried 0.161* 0.017 

*Significant at 0.05 level           **Significant at 0.01 level         

 

 Step by step multiple regression analysis was used to analyze the use of new irrigation systems. According 

to the results, in first step, the percent of the land insured with 0.482 coefficient of determination was taken into 

analysis. At the tendency of farmers to modern methods of irrigation was analyzed. This variable specified 20% 

of the changes related to the dependent variable. At the three steps variables of access to credit for construction 

of irrigation systems was analyzed. This variable specified 12% of the changes related to the dependent variable. 

At the fourth steps variables of average annual cost was analyzed. This variable specified 3% of the changes 

related to the dependent variable. At the fifth steps variables of number of wells dried was analyzed. This 

variable specified 2% of the changes related to the dependent variable. Analyses of these total variables showed 

that they specify about 86.4% of the changes related to conformity of the use of new irrigation systems. 

Analyzing β of the changes showed that the percent of the land insured is the most influential variable.  Other 

results are shown in tables (5) and (6).  

 
Table 6: step by step regression analysis of conformity of the use of new irrigation systems. 

Steps R R2 

1 0.694 0.482 

2 0.829 0.687 

3 0.902 0.814 

4 0.919 0.845 

5 0.929 0.864 

 

 According to the regression coefficient the regression line equation could be written as:  

 Y=-14.601+0.522X1+3.857X2+3.598X3-1.850X4+1.166X5 

 

Conclusions  

 The finding of the present study showed that more than more than 70% of the respondents were middle-

aged, farmers have 33.1 Agricultural work experience and these have the average 4 ha land with irrigated land 

in new method. There was also a significant correlation between variables such as: age, agricultural work 

experience and number of labor with the use of farmers of new irrigation systems. The result of correlation 

analyzed showed that there are significant relationships between variables such as: age, percent of the land 
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insured the tendency of farmers to modern methods of irrigation, access to credit for construction of irrigation 

systems, the average annual cost and the number of wells dried.  

 
Table 7: influential factors on conformity of the use of new irrigation systems. 

Variables B SBE Beta T Sig. 

Fixed coefficient -14.601 5.211 - -2.802 0.000 

Percent of the land insured (X1) 0.522 0.034 0.576 11.198 0.000 

The tendency of farmers to modern methods of irrigation 
(X2) 

3.857 1.460 0.237 5. 697 0.000 

Access to credit for construction of irrigation systems (X3) 3.598 1.207 0.216 4.954 0.000 

The average annual cost (X4) -1.850 0.257 -0.228 -5.201 0.000 

The number of wells dried (X5) 1.166 0.817 0.053 2.032 0.024 

 

 In multiple regressions analysis showed that in Iran’s agriculture access to insured for agricultural land was 

the most important variable to use the new irrigation systems. In other words for started the use of new irrigation 

system, farmers preference to insured their lands. Also the tendency of farmers to modern methods of irrigation 

was an important variables for use the new irrigation systems. In this regard, farmer’s access to credit for 

construction of irrigation systems could be a positive significant to attract the farmers in new irrigation systems. 

Although in recent year’s factors such as: increased the agricultural cost and increased the number of wells dried 

was very effective to lead farmers for adopt better methods such as using pressurized irrigation system. 

Sprinkler irrigation can be used as an effective solution to help solve the water crisis in Iran’s agriculture sector. 

The personal characteristics of farmers especially are important in the adoption and use of new methods of 

irrigation. Also it seems that in addition to the personal characteristics of farmers, supporting processes for 

example extension activities and development of insurance and availability of funds and credit for installation 

and development of new irrigation systems play an important role in increasing efficiency of agricultural water 

management. 
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