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ABSTRACT  
 

The idea of reusing agricultural drainage water in irrigation has taken a place in water policies 
since the seventies, and then the establishment of mixing main stations of water drainage with the 
water of other main canals in order to meet the required expansions in the agricultural area to fill the 
shortage in the food balance due to the steady increase in population. 

The problem of the study is that the productive and economic efficiency of the producers who 
export important Egyptian agricultural crops as onion is not clear give the use of different water that 
has less, quality than fresh water, as this type of water may harm the health of consumers. The study 
aims to illustrate the productive and economic efficiency of the producers who use different types of 
water in irrigating the onion crop as well as studying the indicators that show the efficiency of onions 
production through using different water.  

It is clear from the study of the cost functions that the approximate cost of the production of 
onions  through using different water. However, the average production of onions for those producers 
who use fresh water and well water is greater than the producers using agricultural drainage water and 
mixed water. The average cost is estimated at 18188, 16386 pounds, while the agricultural drainage 
water and mixed water reach 13379, 12896 pounds, respectively. Besides, the costs revenue is larger 
in the case of fresh water and well water, which is estimated at 4.25, 3.66 pounds. Hence, the revenue 
of the water unit also increase which is about 8.2, 8.1 pounds for producers of onions through using 
fresh water and water of wells. 
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Introduction 

 
Egypt is one of the countries with rate water resources, the agricultural sector consumption is 

about 80% of the actual annual water consumption. The agriculture expansion depends mainly on 
irrigation water as an essential factor. Consequently, the improvement of the ways of irrigation leads 
to the possibility of more land reclamation in the future. The high water loss due to transportation and 
distribution leaves only about 70% of the available water.  

The clear deficiency of the irrigation systems is the main reason for the use of only about 50% 
of water in the Egyptian agriculture. 

 Egypt’s agricultural drainage water is one of the most important non-clinical resources its 
applies about 4.5 million m3 officially per year. 

The onion crop is one of the important Egyptian vegetable crops. Its productivity is about 2.5 
million ton. The consumption of it reaches about 2 million ton, while the export has reached 4.43 
thousand ton in the period (2011 – 2016) in average. 
  
The problem of the study 
 

The increase in the land reclamation and the shortage in the water of irrigation lead to the use of 
sanitary water mixed with fresh water of the River Nile and underground water. The effect of this on 
the exported Egyptian vegetable crops is not clear enough and it may has harmful effect on people. 
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The aim of the this research 
  

This study aims at discussing the production cost for onion producers , determination of the 
least size of the cost and maximal size of the profit by using different water resources, and styling the 
measures of efficiency of onion  production by using there types of water. 
 
Research Method Logos and Data Sources. 
 

 The research is based on descriptive and quantitative analysis using various measures such as 
cost functions, and efficiency measures. 

Moreover, the study is based mainly on published and unpublished statistical data from various 
sources such as the Ministry of Agriculture, Central Agency for Public Mobilization and Statistics, in 
addition to a random sample of 100 producers of onion crop in Sharkia Governorate using different 
types of water. The number of onions producers using fresh water is as following, 25 producers of 
onions using groundwater, 25 producers using drainage water, 25 producers using mixed water an 
intended manner during 2016. 

This study is divided into two section, the first part tackles the cost function of onion producers 
in the study sample. As for the second part, it is entirely devoted to study the efficiency measures for 
onion producers using different types of water. 

 
Cost Functions of Onion Crops Planted Using Different types of water in the Sample of the 
Study: 
 

To determine which cost functions are consistent with the economic and statistical logic, the 
study investigated several attempts and found that the squared picture is the best image that can reach 
the least size of the costs and the maximal size of the profit of onion producers in the study sample  
 

TC = a + b1 X + b2 X2 

AC = 

 
a 
 

+ b1 + b2 X 
x 

MC = b1 + 2 b2 X 

Whereas TC= Total cost of onions per pound / feddan 
X = Feddan yield kg / feddan 
AC = average costs per pound / feddan 
MC = Marginal costs per pound / feddan  

 
In the light of the economic theory and based on the results of the measurement of the functions 

of the total costs and by the equalization of the average costs and marginal costs, it is possible to reach 
the size of production that requires the lowest level of production costs and which have equal 
marginal and average costs, and can be estimated at the size of the maximum profit, where the farm 
price is equal to marginal cost. The coefficient of cost elasticity, which is useful in determining the 
production stage during which production is estimated, is estimated by dividing the marginal costs on 
the average costs. 

The first equation in table number (1) shows the relationship between the total cost and the 
quantity of produced onions through using fresh water, which shows that the squared function is the 
best. Besides, the equation shows that there is a statistically significant relationship between the total 
costs and onion production. The determining coefficient value reached about 0.62 and indicated that 
about 62% of the total cost changes are due to production changes. The average cost function is 
derived by dividing the costs on the quantity produced. The marginal cost function is also derived. In 
order to determine the optimal production amount, which minimizes the costs, the average cost of the 
marginal costs is equal to 15199 kg /feddan. The output average of the crop per acre is 16518 kg 
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/feddan. The results show that fifteen farmers have achieved this size. In order to maximize the 
profits, the maximum profit size is achieved through equating the marginal cost function with the 
farm price of a ton of onions, which is estimated by about 1250 Egyptian pound per ton. The maximal 
profit is obtained from this equation, which is estimated at about 34000 kg /feddan. This size is not 
reached by any producer. Consequently, this refers to the fact that the farmers of the crop still have 
the opportunity to increase their production in order to maximize their profits through the vertical 
expansion of the crop production. In calculating the cost elasticity, it turned out to be about 1.3. This 
indicates that the production is in the economic production level and that productivity can be 
increased by 1% and the costs can be increased to 1.3% according to the level of the recent current 
production, which refers to the possibility of increasing production by adding units of the various 
productive elements. 

Additionally, the second equation shows that there is a statistically significant positive 
correlation between the total costs and the production of onions through using Ground water. Besides, 
the value of determining coefficient reach about 0.51 indicate that about 51% of the total costs 
changes are due to changes in production. The average cost function is calculated to determine the 
optimal production amount, which reduces the marginal costs. It is estimated at 17746 kg /feddan. 
The average production of this feddan is 16966 kg /feddan. The results show that ten farmers have 
achieved this size. In order to maximize the profits, that is to obtain the maximum profit size, by 
equating the marginal cost function with the farm price of a ton of onions, which is estimated at 1250 
Egyptian pound per ton. From this equation, the maximal profit is obtained, which is estimated at 
38200 kg /feddan. This size has not been reached by any producer. Thus, this indicates that the 
farmers of the crop still have the opportunity to increase their production in order to maximize their 
profits through the vertical expansion of the crop production. Through the calculation of the cost 
elasticity, it is found to be about 1.1. This indicates that production is in the economic production 
level and the productivity can be increased by about 1% through increasing the costs by about 1.1% 
according to the current level of production. Besides, this matter indicates the possibility of increasing 
production by adding units of different productive elements. 

As for the third equation, it shows the cost function in the case of irrigation using drainage 
water and asserts that there is a statistically significant relationship between the total costs and the 
production of onions with agricultural drainage water. The value of the determining coefficient is 0.63 
and indicates that about 63% of the changes in total costs are due to changes in production. The 
average cost function is derived to determine the optimal production amount, which reduces the 
marginal costs. It is estimated by about 14176 kg /feddan. The average production of this crop is 
14335 kg /feddan. The results show that five farmers have achieved this size. In order to maximize the 
profits, that is to obtain the maximum profit size is done by equating the marginal cost function with 
the farm price of a ton of onions, which is estimated at 1250 Egyptian pounds per ton. The maximal 
profit amount is estimated at about 34375 kg /feddan. This size is not achieved by any producer. This 
indicates that the farmers of the crop still have the opportunity to increase their production in an 
attempt to maximize their profits through the vertical expansion of the crop production. Through the 
calculation of the cost flexibility, it is found to be about 0.58. This indicates that the production is in 
the non-economic production stage. Also, productivity can be increased by about 1% through 
increasing the production costs by 0.58% according to the current productive level. 

Moreover, the fourth equation of costs, in the case of irrigation through using mixed water, 
illustrates that there is a statistically significant relationship between the total costs and the production 
of onions with agricultural drainage water. The value of the determining coefficient has reached about 
0.53 indicating that about 53% of the changes in total costs are due to the changes in production. The 
average cost function is derived to determine the optimal production amount, which reduces the 
marginal costs. It is estimated by about 15359 kg /feddan. The average acre production of this crop is 
14105 kg /feddan. The results show that three farmers have achieved this size. In order to maximize 
the profits, that is to obtain the maximum size of the profit by equating the marginal cost function 
with the farm price of a ton of onions, which is estimated at 1250 Egyptian pounds per ton. The 
maximal profit is obtained from the equation which is estimated at about 85000 kg /feddan. This size 
did not reach by any producer. It indicates that the farmers of the crop still have the opportunity to 
increase their production to maximize their profits through the vertical expansion of the crop 
production. Through the calculation of the cost flexibility, it is found to be about 0.23. This indicates 
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that the production is in the non-economic production stage. Thus, the productivity can be increased 
by about 1% through increasing the costs by 0.23% according to the current productive level. 

 
Table 1: Cost Functions of Onion Crops using Different Water in the Study Sample 

Type of Water 
Used 

Equation R2 F 
Cost 

Elasticity 

Fresh water 

TC i = 1386 – 0.27 X i + 0.000006 X i 2 
          (3.10)**      (-4.2)**     (5.1)**  
AC = -0.27  + 0.000006 X + 1386X-1 
MC = - 0.27+ 0.000012 X 

0.62 15.3 1.3 

Ground water 

TC i = 1574 – 1.8 X i + 0.00005 X i 2 
      (3.10)**      (-4.3)**     (3.7)** 
AC = - 1.8 + 0.00005 X + 1574 X-1 
MC = 1.8 + 0.0001 X 

0.51 8.8 1.1 

Drainage water 

TC i = 8041 – 1.52 X i + 0.00004 X i 2 
    (3.10)**      (2.8)**     (2.68)** 
AC = - 1.52 +  0.00004 X + 8041X-1 
MC = - 1.52 +  0.00008X 

0.63 14.3 0.58 

Mixed water 

TC i = 18872 – 0.2 X i + 0.00008 X i 2 
          (3.10)**      (-3.4)**     (3)** 
AC = - 0.2 + 0.00008 X + 18872X-1 
MC = - 0.2 + 0.00016 X 

0.53 9.8 0.23 

Where Tc i = Total cost of the onions production 
Xi1 =  the quantity of onions production estimated per ton. 
AC= average costs per pound / Fadden 
MC= marginal costs per pound / Fadden  
i= 1, 2, 3, number of farmers in the area. ** Significant at the level of 0.01 * significant at the level of 0.05 
Source: Computed from the questionnaire forms for the sample of the study in Sharkia Governorate in 2016 

 
It is clear from the study of the cost functions that the approximate cost of the production of 

onions through using different kinds of water. However, the average production of onions for the 
producers who use fresh water and groundwater is greater than the producers using agricultural 
drainage water and mixed water. In addition, the number of producers who achieve this size is greater 
in the case of using fresh water and wells. Also, the producers of onions in these categories work in an 
economic stage and this is confirmed by the elasticity of costs. Therefore, attention should be paid to 
the producers of onions who use agricultural drainage water and mixed water. 
 
Measures of Efficiency of Onions Production through Using Different type of Water in the 
Sample of the Study: 
 
1. Efficiency Measure of Using the Land Element (The Average of Fadden Productivity) 
 

There is no doubt that the replacement of high-yielding sorts instead of the low-productivity 
items is very important for vertical expansion in the context of limited land resources. Feddan yields 
are the final outcome of technical and technological recommendations in the frame of agricultural 
policy. Therefore, any changes occurred to the acre yields are a reflection of several technical, 
economic and social procedures. Table number (2) shows the productivity of the acre of onions. 
Besides, it shows the efficiency of onion crops irrigated by fresh irrigation water with a productivity 
of 18518 kg, while the yield of onions through using water wells is estimated at 16696 kg per feddan. 
At the end comes the onions irrigated by agricultural drainage water and mixed water where the 
productivity of  feddan is estimated at (14335 – 14105) kg. Besides, the analysis of variance in one 
direction is carried out to know whether there is a real difference between the qualities of water or not 
showing that the calculated value of (F) estimated at 28.8. Thus, it confirmed that there are real 
differences in the average yield of onions irrigated by different water. 
 
2. Cost of the Produced Unit  
 

   The cost of the produced unit is the division of the sum of the total costs of the productivity of 
the Fadden. Besides, it can be compared to the price of the produced unit of the onion crops under 



Middle East J. Agric. Res., 7(1): 182-188, 2018 
ISSN: 2077-4605 

186 

study. Table (2) illustrates that the unit cost of onion crops irrigated by fresh water is at the cost of a 
productive unit of 237.6 pounds / ton while the onions irrigated by groundwater is about 268.5 pounds 
/ ton. As for the onions irrigated by agricultural drainage water and mixed water, they are estimated at 
(335.7, 316.6) pounds / ton for each of them, respectively. The one-way variance analysis is carried 
out to determine whether there is a real difference between the water quality of the average cost of the 
produced unit or not. The calculated value of (F) is estimated at 688, which confirms the existence of 
real differences of the average cost of tons of onions irrigated by different water. 
 
3 - Total Revenue Scale 
 

  Total revenue reflects the monetary value of the main and secondary output, which depends on 
two main factors, namely, acre productivity and agricultural prices. Therefore, the changes in either of 
them will have an effect on the total income. It becomes obviously clear from table number (2) the 
increase of the total yield of onions irrigated with fresh water are estimated at 23147 pounds /feddan, 
whereas the irrigated onions using well water is about 20870 pounds /feddan. The same onions 
irrigated with agricultural drainage water and mixed water is estimated at 17918-17631 pounds 
/feddan for each of them, respectively. The analysis of the variance in one direction is carried out in 
order to determine whether there is a real difference in the total revenue of the onions produced by 
different water or not. It is asserted that the calculated value of (F) is estimated at 28.8, which 
confirms the existence of real differences in the average total revenue of onions irrigated by different 
water. 
 
4 - The Scale of the Acre Profitability (Net Profit of the Acre) 
 

It is one of the criteria upon which we depend to make productive decisions whether at the level 
of individual farms or national level. The net revenue of the unit of the area depends on the prices of 
inputs of the production process, as well as the prices of the final and secondary products of the crop, 
in addition to the average productivity of the unit area. It reflects the use of improved seeds or new 
technologies, production inputs or improved farm management. This scale can be calculated from the 
following equation: 

Net Revenue of the Fadden = Total Revenue - Total Costs 
Through reading the data of table number (2), it shows the increase of the acre revenue of the 

onions irrigated by fresh water in irrigation, which is estimated at about 18748 pounds /feddan, while 
the onions irrigated by well water is estimated at about 16386 pounds / acre. As for the onions 
irrigated by agricultural drainage water and mixed water they are estimated at (13379, 12896) pounds, 
respectively. The analysis of the variance in one direction is carried out in order to determine whether 
there is a real difference between the net revenue of the onions for the cubic meter of water of the 
produced water using different water or not. The calculated value of (F) is estimated at 36.7, which 
confirms that there are real differences in the net revenue of the cubic meter of the onions using 
different water. Net revenue to total production costs. 
 
5-The Scale of the Net Revenue to Total Productive Costs  
 

This measure refers to the economic efficiency of the variable elements of production only. It 
shows the amount of the achieved revenue from the use of variable assets in the production process. 
The higher the value of this measure refers to the increase of the revenue on costs. The reading of 
table number (2) shows the increase in revenue / costs of the onions irrigated by fresh water in 
irrigation, which is estimated at about 4.25 pounds, while the onions irrigated by well water is 
estimated at about 3.66 pounds. with, the onions agricultural drainage water and mixed water, the 
value of the revenue on costs is estimated at 2.95 and 2.73 pounds, respectively. The analysis of the 
variance in one direction is carried out in order to determine whether there is  a real difference 
between the net yield costs of the onions product through irrigated by different water or not. It 
becomes obviously clear that the calculated value of (F) is estimated at 59.6, which confirms the 
existence of real differences in the net yield of the costs of onions irrigated by different water. 
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6 - The Scale of the Revenue of the Use of Cubic Meters of Irrigation Water: 
 

This criterion is useful in identifying the optimal use of water, which is one of the determinants 
of agricultural production, namely land and water. Increasing the value of this measure leads to 
increasing the revenue of the cubic meter of irrigation water used in the production process. From 
analyzing the data illustrated in table number (2), it becomes obviously clear that the revenue of 
onions / water increases by using fresh water for irrigation is estimated at 8.2 Egyptian pounds, while 
the revenue per cubic meter of onions irrigated by groundwater is 8.1 Egyptian pounds. As for the 
onions irrigated by agricultural drainage water and mixed water, the value of the revenue per cubic 
meters of water is estimated by about 7.1-7.5 Egyptian pounds, respectively. Besides, carrying out the 
one-way analysis of variance to determine whether there is a real difference between the net revenue 
of cubic meters of water for onions produced with different water or not shows that the calculated 
value of (F) is estimated at 6, which confirms the existence of real differences for the net revenue of 
cubic meters of onions irrigated by different water. 
 
Table 2: Measures of Efficiency of Onions Production irrigated by Different Water in the Sample Study in 

Sharkia Governorate in 2016 

Type of water used Fresh water Ground 
water 

Drainage 
water Mixed water Value(F) 

Average Productivity per Fadden 18518 16696 14335 14105 (28.8)** 
Average of the Produced Unit cost 
Egyptian Pound / Ton 237.6 268.5 316.6 335.7 (68)** 

Total Cost of Acre 4390 4484 4559 4735 (3.6)** 
Total Revenue of Acre 23147 20870 17918 17631 (28.8)** 
Net Revenue of Acre 18748 16386 13378 12896 (36.7)** 
Revenue / Cost 4.25 3.66 2.95 2.73 (59)** 
Revenue of Water Unit 6.2 8.1 7.5 7.1 (6)** 

Source: collected and calculated from the sample data of the study in Sharkia governorate in 2016 

Moreover, the efficiency and productivity of the onions producers who use fresh water and well 
water are illustrated in comparison to others. Also, the average production is estimated at 18518, 
16696 kg /feddan. The cost of ton irrigated by fresh water is also decreased and the acre revenue of 
fresh water and wells water increased and is estimated at 18748 and 16386 Egyptian pounds. 
However, the cost of ton irrigated by agricultural drainage water and mixed water reached about 
(13379, 12896) pounds, respectively. Thus, the revenue of costs is greater in the case of fresh water 
and well water, which is estimated at (4.25, 3.66) pounds and hence the same apples to  the revenue of 
the water unit, which is about 8.2, 8.1 pounds for the producers of onions using fresh and well water. 
 
Summary: 
 

 Egypt's agricultural drainage water is one of the most important non-conventional water 
resources upon which the state has adopted in agricultural development plans. The idea of reusing 
agricultural drainage water in irrigation has taken a place in water policies since the seventies, this 
was followed by the establishment of mixing main stations of water drainage with the water of other 
main canal in order to meet the required expansions in the agricultural area to fill the shortage in the 
food balance due to the steady increase in the population. The utility of agricultural drainage water is 
estimated by about 4.5 billion cubic meters annually (officially used). The water policy aims to 
increase  the quantities of reused agricultural drainage water to about 8.4 billion cubic meters annually 
by 2017. Onions is one of the most important Egyptian vegetable crops, whose production is 
estimated by about 2425 thousand tons. The total consumption is about 1992 thousand tons. The 
amount of onion exports is about 433 thousand tons. This is the average of the period (2011-2015). 

Moreover, the problem of the study is that the productive and economic efficiency of the 
producers of the exported important Egyptian agricultural crops is not clear such as onions through 
using different water that is less quality than fresh water, and this type of water may harm the health 
of consumers. The study aims illustrating the productive and economic efficiency of the producers 
who use different types of water in the irrigation of onions crop as well as studying the indicators that 
show the efficiency of onions production through using different water.  
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It is clear from the study of the cost functions that the approximate cost of the production of 
onions through using different water. However, the average production of onions for those producers 
who use fresh water and well water is greater than the producers using agricultural drainage water and 
mixed water. In addition, the number of producers who achieve this size is greater in the case of using 
fresh water and well water. Besides, the producers of onions in these categories are working in an 
economic stage and this confirms the flexibility of costs. Therefore, attention should be paid to onions 
producers who use agricultural drainage water and mixed water. The preference and efficiency of 
onions producers, who use fresh water and wells in comparison to others, are highly illustrated. The 
average cost is estimated at 18188, 16386 pounds, while the agricultural drainage water and mixed 
water reach 13379, 12896 pounds, respectively. Besides, the costs revenue is larger in the case of 
fresh water and well water, which is estimated at 4.25, 3.66 pounds. Hence, the revenue of the water 
unit also increase by about 8.2, 8.1 pounds for producers of onions who use fresh water and water of 
wells. 
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