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ABSTRACT 
Iran climatic condition is such that the agricultural sector is highly dependent on water for 

agricultural production. The plant plays an important role in the optimal use of water and 
increasing the efficiency of agricultural water consumption. Plant resistance to environmental 

stresses such as dehydration can affect the efficiency of water use. An experiment was done in a 

farm in southeast DarrehShahr in 2013 to assess the efficiency of water use in drip tape irrigation 
under cucumber cultivation conditions. Studied treatments include: Drip irrigation with 80% 

water requirement (I1), 100% water requirement (I2) and 120% water requirement (I3) were 

conducted in 3 replications. By examining the humidity data, the water use efficiency in 
treatment I1 was obtained 7.61kg/m3and 100% application efficiency and in treatment I2 and 

I3 water use efficiency was obtained6.86 and 5.76kg/m3and application efficiency 92.6%, 77.5%, 

respectively. 
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INTRODUCTION 

 

 Given the scarcity of water resources and the need for optimal use of available surface waters and 

increasing trend of population and the development of industry and agriculture, present water resources do not 

meet the requirements of future years, therefore saving in water use and reforming the irrigation systems such as 

pressurized irrigation and its expansion are essential. How outputs perform is one of the main factors 

determining the efficiency of drip irrigation (HaghighiBoroujeni, 1996). Wetted soil volume and its depth and 

diameter are the important factors that are sought as the main objective in designing the drip irrigation 

system. This was the subject of a research that was performed by Zarin 1995. Research by Ayars et al. (1998) on 

the subsurface drip irrigation (SDI) in the laboratory of water management research in the fields of tomatoes, 

corn, cotton, alfalfa and cantaloupe crops represent either as experimental or crop culture indicate the high yield 

and water use efficiency of this system compared with other systems, and also the studies on the distribution 

uniformity showed that after 9 years of applying SDI ,in cases where management practices were run properly, 

distribution uniformity was similar to the first years of implementation. Today, the increasing development of 

pressurized irrigation is considered in Iran. Concurrent with this development, many manufacturers tried to 

produce polyethylene tubes and types of emitters. In a drip irrigation project, small diameter tubes and 

emitters are widely used. Tognetti et al., (2002) in an investigation on the sugar beet compared the effect 

of drip and sprinkler irrigations with low pressure in the quality of sugar produced. Sugar beet was planted in 

experimental farms in southern Italy at a site continuously in two growing seasons that the water used for 

irrigation has been used under three treatments 50, 75 and 100% of plant evapotranspiration and non-irrigated 

sugar beet was considered as control treatment. In two consecutive years, crop was harvested and in general, the 

drip irrigation was more effective on physiological –technical parameters compared with sprinkler irrigation, 

and the results showed that the increase in employed water consumption improves the root development and 

accumulation of sucrose. The drip irrigation compared to low-pressure sprinkler in areas with semi-arid climates 

had better results. They said that sugar beet farmers should harvest their crop before the normal date. The 

purpose of this study is to obtain cucumber application efficiency using modern methods of drip irrigation in 

DarrehShahrthat the compensation of water requirement of this crop with high efficiency could have a 

significant role in saving water. 
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MATERIALS AND METHODS 
 

 A field experiment was done on a farmin southeast of DarrehShahr in 2013 in three replications to 

assess the drip tape irrigation on cucumber .The city is in Ilam province that is located between 31 degrees and 

40 minutes to 32 degrees and 31 minutes of northern latitude and 47 degrees 49 minutes and 48 degrees 42 

minutes eastern longitude. The plan was done on a land with an area of 600 square meters with 0.0065 average 

longitudinal slope located in the land area of Aramu village in Aramu Rural District. Treatments used include 

drip irrigation with 80% water requirement that henceforth is called I1, 100% water requirement which is called 

I2, 120% cucumber water requirement that is calledI3 was planned in 3 repeats. Figure (1) shows the schematic 

map of implemented plan. Sampling was done to determine water quality and it was sent to the province 

laboratory for which results are presented in Table 1. A main pipe made of polyethylene with a length of 60 

meters and a diameter of 50 mm was used to transfer water, from which three manifold pipes made of 

polyethylene were branched in parallel with a length of 20 m and a diameter of 32 mm. On each of the pipes in 

the beginning of line, a 16 mm valve was placed for switching current and a 1.5-inch counter was used to 

control the amounts of I1 and I2 and I3 and at the end of each line, a 1.5-inch pressure gauge, (0 to 6) was placed 

for controlling the pressure in the range of 0.45 to 0.5. From each of the pipes, branches with a diameter of 

16 mm were used for each land plot and drip tape used in each part was placed on the branches. Given the rate 

of evaporation pan for drip irrigation (Kp = 0.8) and Kc value of the net water requirement per day was obtained 

using equation (1): 

 

A:      

100% 120% 80% 

                                 

B: 

80% 100% 120% 

                                             

C: 

100% 120% 80% 

   

Fig. 1: Schematic map ofimplemented plan: 

 

ETc = Kc × Kp × Epan     (1) 

 In which: Etc is cucumber net water requirement in millimeters per day, Kc: cucumber crop coefficient, Kp: 

class A evaporation pan coefficient, Epan: evaporation From class A evaporation class  pan in millimeters 

per day. 

Crop coefficient in early stages of growth was calculated using equation (2). 

 = (1.286-27 (  exp[(-01-42ln(     (2) 

 In which: ciK  is crop coefficient in the early stage of growth, : average evapotranspiration of the 

reference plant in the early stages of growth in millimeters per day, If is the distance between the irrigations in 

early stages of growth. 

 Based on the recent studies, the rate of rET in the early stages of growth for cucumber that its growth 

period is from mid-March to mid-April in Darreh Shahr ranges from 4 to 4.5 mm per day that according to it 

and considering the irrigation period 3 to 4 days, the crop coefficient in the early stages wasobtained0.5. Also, 

based on these studies, the crop coefficient at the third stage and at the end of plant growth period was proposed 

as 1.15 (Farshi, 1997). SAS was used to interpret the results and Duncan's multiple range test was used to 

compare mean. 

 
Table 1: Physical and chemical properties of water in the study area in month March and April 2013-14. 

Water chemical characteristics Water physical properties 
Anions (meq/lit) Cations (Meq/lit)  

  
0.3 

3Co
 

2.8 Ca 
400 EC(mg/lit) 

2.5 

3HCo
 

0.6 Mg
 

7.6 pH 

1.5 Cl 
1.35 Na 

240 TDS(mg/lit) 

0.72 

4So
 

0.05 K 
 - -

* In table above, TDS is a measure of water salinity. 
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 To calculate the water use efficiency in drip irrigation (T-Tape), due to weight sampling conducted in three 

consecutive irrigation and in 4 different soil depths, primarily the depth of water stored in the root zone was 

obtained according to equation (3), and then the equivalent volume of water stored in the root zone was 

calculated. 

D= (P2-P1) × As × d /100      (3)  

 Where D: depth of water stored in the root zone  , P2-P1: The difference of moisture content in the sampled 

layer before and after irrigation, As: soil apparent specific weights in the sampled layer and d: depth of sampled 

layer. 

 From the above total amount for 4 sampled depths, the depth of water stored in each irrigation was obtained 

and due to each treatment area, 48 square meters of the water stored in the root were calculated according to 

table (2). 

  
Table 2: The volume of water stored in the root zone (cubic meters) in different treatments. 

The volume of water stored in the root zone (m3) Treatment 
Third irrigation (7.4.2014) Second irrigation (4.4.2014) First irrigation 

(01.4.2014) 
 

0.4877 0.4703 0.4667 I1(80% water 

requirement) 
0.6451 0.6328 0.5649 I2(100% water 

requirement) 
0.7024 0.6825 0.6931 I3(120% water 

requirement) 

 

 On the other hand, the volume of water used in the distance between the two measurements and the volume 

of water per irrigation (impure) was also calculated and application efficiency was obtained based on it. 

Ea = (Vs + Vc) / Vr     (4)  

 Where Vs: the volume of water used between two measurements (m
3
), VC: volume of water stored in the 

root zone (m
3
), Vr: volume of impure water per each irrigation and Ea: water use efficiency. 

 

Discussion and conclusion: 

 The results show high performance and efficiency of water use in the treatment I1 as 100% compared to 

I2 (96.63%) and I3 (75.5%), while the product in treatment I2, 48120 kg per hectare has higher performance 

compared to I 1, 44120 kg per hectare and I3 , 47500 kg per hectare. According to the results obtained in Table 

(3), in treatment I1application efficiency was calculated 100%which seems that the plant is adjusted to low water 

condition and has used water less than what it required. According to the equation of the soil water balance and 

since no runoff was observed on the ground during the irrigation and the humidity at a depth of 80 cm was close 

to zero, any possibility of deep percolation is rejected. Assuming negligible the evaporation from the soil 

surface, the amount of water consumed was obtained by subtracting the amount of input water and the water 

stored in the root zone. 
 
Table 3: Efficiency of irrigation water application calculated at each irrigation. 

Ea Vr Vc Vs Date of 

Irrigation I3 I2 I1 I3 I2 I1 I3 I2 I1 
77.81 92.77 100 1.10 0.91 0.73 0.82 0.69 0.56 0.47 First  

irrigation 
 

77.3 92.5 100 1.35 1.12 0.9 0.87 0.68 0.63 0.47 Second 

irrigation 
 

92.6 100 1.27 1.01 0.84 0.7 0.70 0.65 0.49 92.6 Third 

irrigation 
5/77 92.6 100 - - - Average 

 

 The results show that in treatment I1, 5791 m
3
 water is consumed per hectare that has been reduced by 17% 

compared with water consumed in I2treatment as rate of 7012 cubic meters. However, the treatment I1, crop 

yield was obtained 44120 kg per hectare that compared with the treatment I2 had 8.3% yield reduction. In I3 with 

a 17% increase in water use, not only the crop is not increased, but also it had a 1.2% yield reduction. Volume 

of water consumed in any of the treatments is provided in Table (4). Comparison of water use efficiency in 

different treatments is shown in Figure 1. The results show that the treatment I1 with 7.61kg/m
3
 had the most 

efficiency and treatment I3 with5.67kg/m
3
 had the minimum efficiency among treatments. 
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Table 4: Water use efficiency of different treatments. 

water use  efficiency(Kg/m3) total water volume 
Per hectare(m2) 

(kg/ha) Yield Treatment 

7.61 5791 44120 I1 
6.86 7012 48120 I2 
5.76 8250 47500 I3 

 

 
 

Fig. 1: Water use efficiency in different treatments. 

 

Conclusion: 

 DarrehShahr can significantly help to increase the income of residents and more boom and prosperity in the 

agriculture of this region with the water and soil conditions it has and considering the available potential of 

water and soil and development of pressurized systems with regard to the significant impact of these systems on 

the crop yield and quality as well as the possibility of increasing the area under cultivation with available water 

resources. Therefore, according to the research, it is necessary to take effective enforcement measures to achieve 

the above objectives. Drip irrigation by TAPE method is one of the most important methods of irrigation that 

can have a significant effect on efficiency of water application in addition to overcoming the cucumber water 

requirement. 

REFERENCES 

 

Ataee, M., 1997. Assessment of pressured irrigation plans implemented in Isfahan and review of the 

possibility of modifying them. MS. Thesis, Isfahan University of Technology. 

Ayars, J.E. et al. 1998. Subsurface drip irrigation of row crops: a review of 15 years of research at the 

Water Management Research Laboratory. Elsevier Science  B.V. All right reserved. PII: S0378-3774(99)00025-

6. December 22, 1998. 

Haghighi Boroujeni, B., 1996. Effect of irrigation parameters on the wetted area in drip irrigation. MS. 

Thesis, Isfahan University of Technology. 

Tognetti, R., M. Palladino, A. Minnocci, S. Delfine and A. Alvino, 2002. The response of suger beet to drip 

and low- pressure sprinkler irrigation in southern Italy. Elsevier Science  B.V. All right reserved. PII: S0378-

3774(02) 00167-1. October 14, 2002. 

Zur, B.,1996. Wetted soil volume as a design objective in trickle irrigation.Irrigation science, 16: 101-105.  


