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ABSTRACT 
 

The world's water resources are limited and due to increasing population and demand for food, water consumption 

will increase to produce agricultural products. The importance of water in our country is doubled due to resource 

constraints and lack of irrigation efficiency on the one hand and the loss of a major part of water resources on the 

other hand. In this study, we tried to examine and evaluate the existing conditions of saffron product cultivation in the 

city of Torbate Jam by evaluating two important parameters of water consumption in the agricultural sector's that is 

physical productivity and economic productivity. In this regard, for physical productivity, Index of dry saffron value 

per specified amount of water consumption (cubic meters) was used, and for economic productivity, gross value 

created per specified amount of water consumption was used. The results show that the physical productivity of water 

for the cities of Torbate Jam and Bakharz is 0.001076 and 0.001846 kilograms per cubic meter respectively, and the 

economic productivity of water for the cities of Torbate Jam and Bakharz is 56428.52 and 100970.3 Rials per cubic 

meters, respectively.  
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INTRODUCTION 
 

    Due to increasing population growth, food security 

is a major issue in every country that this issue requires 

further attention on agricultural sector. Although the water 

shortage is not a new problem, it is expanding and its 

effects have become more devastating. One of the most 

important challenges in the agricultural sector in all 

countries, including Iran, is the low rate of productivity of 

inputs and resources of production. This problem has led 

to increased production costs and consequently the price 

of products on the one hand, and reduced production on 

other hand. This problem is more significant in countries 

that they have not reached to is appropriate and high 

levels of use of modern science and advanced 

technologies in this field. In between resources and inputs, 

water will always have a special place is important. 

Among various resources and inputs, water has always 

had particular importance. In fact, water can be 

considered as one the most important sources of 

production in agriculture. The importance of this input in 

Iran is doubled in Iran due to resource constraints on one 

hand and low irrigation productivity and loss of major part 

of water resources on other hand. In such situation, it is 

required that wide and effective studies to be conducted to 

investigate the existing situation of use of water and it 

consumption productivity, and provide appropriate 

solutions to increase its productivity and consumption of 

this valuable and rare input. Of course, the productivity of 

produced inputs consumptions can be examined both 

physically and economically. In recent years, several 

studies have been conducted on both aspects of 

productivity in the agricultural sector that only a few of 

them have focused on economic productivity of water.  

Some of the studies conducted in Iran in this regard are as 

follows: calculated water economic productivity for six 

important products in Golestan province. The results show 

that the highest rate of economic productivity of water 

was 134960 for cotton product in Gonbade Kavus, 5620 

for canola product in Aq Qala, 3940 irrigated summer soy 

in Minoodasht, 21080 for long seed and high quality rice 

in Minoodasht, 9880 for high-yielding rice in Aliabad, 

and 9600 Rials per cubic meter of water for moderate seed 

and high quality rice in Kalaleh. According to the results, 

in total, the highest rank of economic productivity of 

water belonged to Minoodasht regions, followed by
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Kalaleh, and Ali Abad and the lowest rank belonged to 

Gonbad Kavus, followed by Kordkoy and Azadshahr 

(Eshraghi et al., 2012). Analyzed pressurized irrigation 

systems in potato fields of Hamedan Province by 

calculating the physical and economic indices of water. 

Based on results of this research, pressurized irrigation 

system has created the most economical income per 

hectare 4207 Rials per cubic meter of water (Jafari et al., 

2005). used both physical and economic indices to 

calculate water productivity of some products. Their 

research results show each 1000 liters of water consumed 

for tomato, wheat, barley, maize, and sugar beet created 

2348, 740, 396, 348, and 83 Rials of net value, 

respectively (Soltani et al., 2009). Compared the 

productivity of water used in wheat and canola in 

Lorestan province. According to these results, physical 

water productivity was 1.64 and 0.6 kilograms per cubic 

meter, respectively (Sepahvand., 2009). 

 

Some of studies conducted abroad in this regard are as 

follows:  

Investigated and reported physical productivity of 

wheat in different parts of Syria in different irrigation 

conditions. This productivity has increased range changes 

from 1.5 to 6 tons per hectare (Owais., 1997). In a 

research project, examined the economic water 

productivity of some products in India. The results show 

that wheat, rice and cotton had 5.8, 6.4, and 21.5 rupees 

per kilogram economic productivity, respectively (Watch 

Water Research Institute., 2004). Calculated and reported 

Physical water productivity in corn yield for 124 

countries. Based on results of this study, America and 

China (with over 1.5 kg per cubic meter) and African 

countries (with lower than 1 kg per cubic meter) had the 

highest and lowest physical productivity of water (Liu et 

al., 2008). It should be noted that the above-mentioned 

studies have not compared and ranked the different 

regions. Based on what was said, the purpose of this study 

is to calculate and provide appropriate index to evaluate 

water economic and physical productivity of saffron in 

Torbate Jam and Bakharz cities is that using the concept 

of physical and economic productivity. Saffron was 

selected in this regard due to its increasing importance and 

cultivation in this region. 

 

MATERIALS AND METHODS 

 

Productivity in its simplest form can be defined as the 

ratio of output to input. Understanding of this definition is 

simply possible and does not require expertise. Everyone 

knows that he must gain the greatest product or profit of 

what he has. However, in economic studies and analyses, 

many parameters or indices have been developed and 

provided method for parametric calculation of these 

methods. In one group of methods, the goal was to 

evaluate physical and quantitative aspect of products. In 

other words, in this group, calculation and evaluation of 

physical productivity of resources have been considered. 

One of the indices used for water input in agriculture is 

production per unit of water or CPD. This index is 

obtained by dividing the amount of products to the water 

consumed (Mullen et al., 1998). This index can be shown 

as follows: 

CPD= Q/W 

 

Where, Q is the the amount of product in kilograms and 

W is the amount of consumed water in cubic meters. 

Therefore, this index shows that by consumption of each 

cubic meter of water, how much product is obtained in 

terms of kg. High value of this index represents better 

physical productivity. The index can be used to compare 

the productivity of one type of product in different region 

(fields) and particular region during time. In other words, 

these indices can be used to external or inter-regional 

comparison (among fields) and internal comparison 

(chronologically) (Ehsani et al., 2003). Another type of 

indices is concerned with economic and monetary aspects 

of productivity. In the criterion of gross profit or value per 

unit of water or BPD, dividing the gross value of 

production on amount of water used is used (Mullen et al., 

1998). 

 

BPD= GR/W 

 

Where GR is the gross production value per Rials and 

W is the amount of water used per cubic meters. 

Therefore, this index shows that the consumption of water 

per cubic meter, how much Rial is obtained. The higher 

value of this index indicated better economic productivity. 

In fact, this criterion shows that each unit of water 

consumed how much created Rial value. As this criterion 

is monetary, it can also be used to compare different 

products and thus it is preferred in economic analyses 

over previous criterion. Using both criteria in the current 

study, physical and economic productivity of water for 

saffron (dry saffron) in Torbate Jam and Bakharz located 

in Khorasan Razavi province was calculated. Statistics 

and information on saffron were collected from 

Agriculture Jahad Management of Torbate Jam and 

Bakharz cities and farmers in different parts of these cities 

in 2014 and 2015. Since the region statistics related to 

number of farms with different levels of culture, 

calculation of mean of weights method was used to 

calculate the index. In this regard, physical and economic 

water productivity index were calculated firstly. Then, the 

share of cultured area of total area cultured by that 

product in that specified area was calculated. Finally, 

these shares were used as weights. Such an approach 

causes that larger farms have greater impact on mean 

index. After calculating the physical and economic 

productivity indices of water for saffron in Torbate Jam 

city, these indices were presented in the table. 

 

RESULTS AND DISCUSSION 

 
Physical or economic water productivity indices for 

saffron in the city of Torbate Jam and Bakharz have been 

calculated and presented in Tables 1 and 2. To calculate the 

final physical and economic productivity of water for 

different areas of the city, the indices were calculated. Then, 

final index was calculated based on area under cultivation for 

each region and calculating the mean of weight. 

Low value of physical water productivity in saffron 

should not be considered as consumed water value 

criterion, since the value of saffron is much more than 

many products. That is why saffron economic
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Table 1: mean of physical and economic productivity of water for saffron in the city of Torbate Jam 

Product  

 

 

Saffron  Physical productivity 

(Kg/m3) 

Physical productivity 

(gr/m3) 

Economic productivity 

(Rial per cubic meter) 

Economic productivity 

(Toman per cubic meter) 

0.001076 1.075 56428.52 5642.852 

 

Table 2: mean of physical and economic productivity of water for saffron in the city of Bakharz 

Product  Saffron  Physical productivity 

(Kg/m3) 

Physical productivity 

(gr/m3) 

Economic productivity 

(Rial per cubic meter) 

Economic productivity 

(Toman per cubic meter) 

0.001846 1.846 100970.3 10097.03 

 

productivity was also calculated so that its high value per 

drinking water (one cubic meter) to be determined. 

Comparing the physical and economic productivity of 

water in two cities shows that both indices have better 

situation in Bakharz city that Torbate Jam. This is due to 

better quality of water and agricultural land and older 

history of culture and experience of most farmers in the 

city of Bakharz. As the tables show, despite low physical 

productivity of water in saffron, saffron economic 

productivity is higher than many agricultural products. 

However, due to different methods of investigation and 

different products, comparing numerical results of 

research of others with this research does not seem to be 

significant. Certainly, the results will be more accurate 

and reasonable by increasing statistics and information 

and conducting similar studies.  However, results of this 

study can relatively show the situation of saffron 

cultivation in Torbate Jam and Bakharz cities. Due to 

scarcity and high value of water in this country, finding 

the best opportunities and situations to create further value 

can be a step to effective development of agriculture and 

economy of region in the country.  

 

Conclusion 
In this study, is tried to select the product of Saffron 

and calculated physical and economic productivity and 

compared to other research and products it is clear that the 

physical productivity of saffron from most crops is lower 

and economic productivity of saffron from most crops is 

more.  
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