
IRRIGATION AND DRAINAGE  

Misr J. Ag. Eng., November 2017                                                        - 2121 - 

EFFECT OF IRRIGATION WATER QUALITY ON 

EMITTER'S CLOGGING PERCENT 

 
(1)

Aboamera, M. A.,    
(1)

 Gomaa, A. H.    and      
(2)

 Ibrahim, K. A. 

ABSTRACT 

Drip irrigation systems have reached to a high level of technology, but 

still faced a remarkable operational problem named emitter clogging. 

Emitter clogging can affected distribution uniformity and the system 

performance, which has direct relationship with water quality. Three 

types of emitters (pressure compensating, long path and turbo-key) with 

nominal discharges 4, 6 and 8 L/h, respectively were tested under three 

types of irrigation water (Nile, Drainage and Fertilized water). Each test 

was carried out under four levels of operating pressure (75, 100, 125, 

150 kPa). Emitter spacing was 50cm and six laterals of 16mm diameter 

and lateral spacing of 75 cm and 10m long was used for each treatment. 

Drip irrigation system was constructed in Agricultural Engineering 

Department; faculty of agriculture; Menoufia University during 2015. 

The main objective was to evaluate emitter clogging percent and it's 

changing with operating periods for each treatment. The results showed 

that turbo key emitter achieved the lowest percent of clogging with Nile 

water (8.12%) after 181 hours of operating period; at 100 kPa of 

operating pressure. In case of Drainage water at 100 kPa, the emitter 

clogging percent was (12.24, 21.33 and 70.75%) for turbo key, long path 

and pressure compensating, respectively after 181 hours of operating 

period. With Fertilized water at 100 kPa, the clogging percent was 

(11.38, 19.12 and 34.50%) for turbo key, long path and pressure 

compensating, respectively. Increasing the operating pressure led to 

remove deposits outside the emitter and the clogging percent decreased, 

as occurred with turbo key emitter. Both of water quality and emitter type 

play an effective role in maintaining drip irrigation system efficiency for 

a long time.   
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1- INTRODUCTION 

Drip irrigation system is widely spread as it can be used safely for most 

soil types; beside it has high theoretical application efficiency. The use of 

drip irrigation has been increased in most crop commodities, especially 

vegetable and fruit crops, to improve water use efficiency and water 

supply (Jayapiratha et al., 2010). 

Drip irrigation systems are designed to deliver a certain amounts of water 

and nutrient to the plant. As water becomes more limited in arid and 

drought prone areas, these systems are used more widely. There are 

numerous advantages using drip irrigation systems. However, these 

advantages could be nullified by emitter clogging, which is directly 

related to the quality of the irrigation water (Dehghanisanij et al., 2005). 

Using drainage water in drip irrigation system is possible and successful 

by using the appropriate water treatments. They also showed a slight 

increase in relative flow over time (Sharaf and Aboamera, 1998). 

The clogging of emitters is a major problem encountered in drip 

irrigation systems, as partial or complete clogging reduces application 

uniformity. Clogging is closely related to the quality of the water used. 

Despite the quantity of research reported in literature concerning the 

quality treatment and distribution uniformity of irrigation water, the 

problem still remains of accurately foreseeing the clogging risk on the 

basis of the irrigation water quality and the corresponding effects on 

emitter flow rate in causing lack of uniformity in the field. Indications 

can be drawn about the number of emitters to be tested in the field and 

also the relationships between clogging and emitter position in the lateral 

(Capra and Scicolone, 1998). 

The reasons for emitter clogging can be classified into three types: 

physical, chemical and biological clogging. Physical clogging is caused 

by suspended inorganic particles (such as sand, silt, clay and plastics), 

organic materials (animal residues, snails, etc.), and microbiological 

debris (algae, protozoa, etc.); physical materials are often combined with 

bacterial slimes. Chemical problems are due to dissolved solids 

interacting with each other to form precipitates, such as the precipitation 

of calcium carbonate in waters rich in calcium and bicarbonates. 
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Biological clogging is due to algae, iron slimes and sulphur slimes (Wu 

et al., 2004). 

Other workers (Hills and Tajrishy, 1995) showed that in addition to the 

presence of biological clogging agents and solute chemistry of water, the 

severity of clogging depends on the manufacturing quality of the 

emitters, such as the type of emitter and its dimensions, emitter water 

flow cross-section area, path length, flow velocity, and pressure 

compensation. 

(Ravina et al., 1992) showed that different types of emitters had 

different susceptibilities to clogging, but for any particular type of 

emitter, clogging sensitivity was inversely proportional to the discharge 

of the emitter. They suggested maintaining turbulent flow in the laterals 

to prevent sedimentation. 

Emitter clogging was affected mainly by emitter type, location along the 

lateral and the interaction between these two factors. Differences among 

emitters with larger clogging were only observed at the end of drip line 

(Duran-Ros et al., 2009). 

The discharge rate per emitter is very small and it is usually only one L/h 

-8 L/h (more of one L/h -4 L/h). The width of the flow path of an emitter 

is much small and it is usually only about 0.6 mm-1.3 mm. The drip 

irrigation system can be easily deteriorated if the emitter is clogged by 

the pollutants in water. The structure and hydraulic performances of 

emitters have an important impact on the irrigation uniformity, anti-

clogging capacity and life-span of the drip irrigation system (Yun-Kai et 

al., 2005). 

The main objective of this study was to evaluate the emitter clogging 

percent and its changing according to the operating period. The percent 

of emitter clogging will be stated under three types of irrigation water 

which are; Nile, Drainage and Fertilized water. This will studied at three 

types of emitters which are common used in Egypt. They are turbo key; 

pressure compensating and long path emitters. The operating pressure 

will be changed and taken four levels which are; 75,100,125 and 150 

kPa.  
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MATERIALS AND METHODS  

Experimental site and drip irrigation system 

The present work was conducted in the laboratory of Agricultural 

Engineering Department, Faculty of Agriculture, Menoufia University 

during 2015. A drip irrigation system was constructed outdoors and was 

adjusted every irrigation event. The drip irrigation system was fitted by 

all the required devices that used in measuring both factors and the 

affected parameters. These devices were: pressure gauge, pressure 

regulator, flow meter and control valves. 

Used drip irrigation system having the possibility of changing both of the 

studied emitters and the lateral spacing as shown in fig.1. The main pipe 

made of galvanized iron and was located between tank outlet and pump 

inlet with inner diameter of 1.5 inch. The sub-main line was of  

 
Fig.(1): Plan view of the expeimental drip irrigation system 
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Pulley Vinyl Chloride (PVC) with 25.4mm diameter, 5m length and 

connected with flush cap. At the beginning of the submain flow meter, 

pressure regulator and pressure gage had been fitted carefully. Lateral 

line was of Pulley Ethylene (PE) with 16mm diameter and 10m length. 

The distance between laterals was 0.75 m, and it was 0.5 m between the 

emitters. Six laterals were used for each type of irrigation water under 

each operating pressure and every two laterals having the same emitter. 

The three tested emitters were:  

(a) Turbo-key emitter with nominal flow rate 8 L/h and emitter spacing 

of 0.5 m. 

(b) Pressure compensating emitter with nominal flow rate 4 L/h and 

emitter spacing of 0.5 m.  

(c) Long path emitter with nominal flow rate 6 L/h and emitter spacing of 

0.5 m. Fig.(2) represents sectional elevation of each emitter type.  

 
Fig. (2): Sectional elevation of the three types of tested emitters and the 

direction of water flow in each type 

Experimental treatments 

The experimental study concerned with changing both type of irrigation 

water and emitter type. Three types of irrigation water were tested which 

were: Drainage water, Nile water and Nile water mixed with fertilizers. 

Three types of emitters were selected considering that they highly 

common used almost for all crops. These types were: turbo key, pressure 

compensating and long path. For each treatment, the system was operated 

at four levels of the operating pressure which were: 75, 100, 125 and 150 

kPa. This procedure was also conducted only for driving emitter 

discharge pressure relationship for each one of the tested emitters. Each 

level of the irrigation water includes three treatments and each treatment 
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contains two lateral lines. For all the tested treatments, the affected 

hydraulic parameters were computed with the aim of differentiation 

between the studied factors. The main hydraulic parameter was the 

percent of emitter clogging which will be computed according to the 

average value of emitter discharge for each treatment. For each type of 

irrigation water the system was operated 4 hours daily and the average 

value of emitter discharge was measured every two weeks in order to 

follow the accumulation of clogging for each emitter type at each level of 

irrigation water. 
Source of irrigation water 

Two sources of the used irrigation water were considered, one was from 

open channel (Nile water) and the other was from general drain 

(Drainage water). Drainage water was taken directly from drain of Kafr-

Elmeselha, Shebin el-Kom, Menoufia, Egypt. Another type of irrigation 

water was considered when the Nile water mixed by fertilizers with the 

recommended concentration. Therefore, the used irrigation water type 

was examined with three levels which were: Drainage water, Nile water 

and mixed Nile water with fertilizers. The used fertilizers were Nitrogen 

(N), Phosphorus (P) and Potassium (K) (20-20-20).  

Both of Drainage, Nile and Fertilized water were examined for 181 

hours. Table (1) represents the chemical analysis of each water type. 

Analysis of these three types was carried out in the central laboratory of 

Agriculture Faculty, Menoufia University. 

The chemical analysis that presented in Table (1) stated the quality of 

each water type. It is clear that there was a great difference in all the 

measured properties between all water types. 

Table(1):Chemical analysis of the used Nile, Drainage and Fertilized water 
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Nile water 1.5 2.00 0.60 0.20 0.40 2.00 1.90 560 7.55 0.42 0.45 

Drainage water 4.00 4.00 1.30 0.60 0.44 3.00 6.46 780 7.79 1.09 0.65 

Fertilized water 1.60 2.13 0.70 1.20 0.43 2.70 2.50 580 7.68 0.47 0.52 
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These differences will have a remarkable effect on emitter clogging 

percent for each treatment. Each treatment contains two laterals line and 

each line includes 20 emitters, and divided into three replications. In each 

replication; catch cans were fixed under each emitter for 5 minutes and 

the average emitter discharge was computed for each treatment. 

Emitter clogging percent 

The volume of water delivered for each selected emitter was collected for 

5 minutes to measure the average emitter discharge. At every evaluation 

period, the obtained data were used to calculate the clogging percent 

which occurred in each type of irrigation water, and each emitter type. 

The clogging percent can be obtained from the following Equation:  

         (  
  

  
)                                     

Where; qc =  nominal discharge rate for each type of emitter at each level 

of operating pressure (L/h); and qa = average measured emitter discharge 

for each treatment (L/h).  

For each level of the examined irrigation water type, the value of 

clogging percent was remarkably considered from two points of view. 

The first was calculated the clogging percent for each individual 

irrigation event. The second focused upon the accumulation of clogging 

along the total period of irrigation. 

RESULTS AND DISCUSSIONS 

Emitter clogging percent with operating pressure  

Fig (3) illustrated the trend of changing the emitter clogging percent due 

to changing the operating pressure. In general for all the tested emitters 

and irrigation water types, the value of emitter clogging percent 

decreased with increasing operating pressure. In all the three levels of 

water type, the figure also showed that turbo key emitter achieved the 

lowest value of emitter clogging percent comparing with the other two 

types. For example, the lowest percent of emitter clogging (0.57%) 

observed with Nile water at 150 kPa of operating pressure when turbo-

key emitter is used. The highest emitter clogging percent (8.03%) 

observed with drainage water with 75 kPa of operating pressure when 

pressure compensating emitter is used. Long path emitter gave a 

moderate value of emitter clogging percent for all water types. The 

chemical analysis of the Drainage water which presented in Table (1) 
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showed that all the chemical properties of this type of water took the 

greatest values comparing with other types.  This in turn caused a higher 

percent of emitter clogging even after the short operating period. The 

values of the calculated emitter clogging percent considered acceptable 

values and did not affect on the emitter uniformity. This was after one 

hour of the operating period, where the emitters still gave the accepted 

uniformity coefficient for all the tested types of water. 

 

 

 
Fig (3): Relationship of emitter clogging percent and operating pressure 

for the three types of irrigation water after 1 hr of operating period. 

Fig (4) represents the changing of emitter clogging percent with 

operating pressure for all types of irrigation water after 61 hr of operating 
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period. It is clear that, at all levels of water quality, the emitter clogging 

percent decreased with increasing the operating pressure.  Normally, the 

calculated percents of emitter clogging after this period became 

remarkable due to increasing clogging percent. The highest clogging 

percent (27.45%) was recorded with pressure compensating emitter when 

Drainage water is used at 75 kPa of operating pressure. The lowest 

percent (1.26%) was observed with turbo key emitter when the Nile 

water is used. At each emitter, the type of irrigation water which reflexes 

its quality plays an effective role in the computed value of percent of 

emitter clogging. The poorest water quality was observed with the 

Drainage  

 

 

 
Fig. (4): Percent of emitter clogging with operating pressure after 61 

hours of operating period for the irrigation water types 
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water and this level of quality effect strongly on the calculated percent of 

emitter clogging. The calculated percent of clogging were extremely 

affected by the type of the used emitter. The three types of emitter were 

differed in structure as presented in fig. (2); hence the emitter clogging 

percent was varied when comparing between these three types at each 

level of water type. 

With using of drainage water with turbo-key and long path emitters, the 

clogging percents became closed to each other and were approximately 

having the same difference at each level of operating pressure. While, 

with both Fertilized and Nile water, the long path emitter moved near by 

the pressure compensating emitter. This means that, the long path emitter 

affected with operating period and its accumulation clogging might be 

considered. 

With the larger operating period the clogging process tend to be more 

effective after a period of operation 121 hours as shown in Fig.(5). The 

emitter clogging percents increased continuously with the operating 

period at each level of operating pressure. At this period the emitter 

clogging percent reached to 48.09% with pressure compensating emitter 

and Drainage water at 75 kPa of operating pressure. This means that a 

larger part of emitter discharge was lost after 121 hours of operation. 

While the obtained percents of clogging with the other two types of 

emitters remained at the allowable value, where this percents ranged 

between 4.37% and 14.12% for turbo-key and long path emitters 

respectively. In case of pressure compensating emitter, the clogging 

percents were quite higher with Nile and Fertilized water but became 

extremely higher with drainage water. The lowest clogging percent with 

this emitter was 20.10% with Nile water at 150 kPa. While with 

Fertilized water the highest clogging percent was 32.32% at 75 kPa. 

These results concluded to exclude the pressure compensating emitter 

due to its highest values of clogging percents at the three types of water 

applied. Applications of Drainage water with pressure compensating 

emitter still the worst case from the point of view of clogging percent. 

This can be used in interpretation the highest difference of clogging 

percent between these three types of emitters in case of using Drainage 

water. As for Nile water and Fertilized water it can be noticed that almost 
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the same trend was obtained with the three types of emitters. But after 

121 hours of operation the clogging percent increased for all cases 

comparing with 61 hours of operation. With these percents of emitter 

clogging the emitters became partially clogged and might be observed 

carefully for maintenance or replacement with new emitters.  

 

 

 
Fig. (5): Percent of emitter clogging with operating pressure after 121 

hours of operating period for the three types of irrigation water  
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operating pressure. With pressure compensating emitter at all levels of 

operating pressure, the clogging percent was extremely greater 

comparing with the other tested emitters. After this operating period (181 

hours) the turbo key emitter remained with its lowest value of clogging 

percent where, it was ranged between 7.59% and 9.83% in case of 

applying Nile water. Normally, the three tested types of emitters can be 

used at all levels of operating pressure when the Nile water is applied. It 

also observed the compatibility between turbo key and long path emitters 

that obtained in all cases. Finally it can be concluded that using irrigation 

water with low quality, such that the Drainage water, in drip irrigation 

systems will be safe. This conclusion corresponded to using either turbo 

key emitter with a discharge of 8 L/h.  

 

 

 
Fig. (6): Percent of emitter clogging with operating pressure after 181 

hours of operating period for the three types of irrigation water  
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or long path with a discharge of 6 L/h. But the type of emitter (turbo-key) 

gave satisfied values of clogging percent when both of Drainage and 

Fertilized water was used. The clogging percent ranged between 9.89% 

and 12.19% with Fertilized water and between 11.61% and 13.64% with 

Drainage water at all levels of operating pressure. Comparing between 

turbo key and long path emitters with respect to emitter clogging percent 

that obtained after 181 hours, the results recommended using turbo key 

because of its lowest percents that recorded even after 181 hours.                                                                                

Interaction effect of the studied factors on emitter clogging percent 

A statistical analysis of statistic program of Statistical Package for Social 

Sciences (SPSS) has been carried out with the aim of driving the 

interaction effect of the independent studied factors on emitter clogging 

percent. As mentioned before, the fixed studied factors were emitter type, 

irrigation water type and operating period. The statistical analysis was 

conducted only at 100 kPa of operating pressure. Analysis of variance 

(ANOVA) of the emitter clogging percent presented in Table (2). 

In order to drive the interaction effect of operating period, irrigation 

water quality and emitter type, the Fcalculated was listed in Table (2). The 

significance was considered based on the difference between the 

tabulated (F) and calculated (F) at 1% level of significance. It evidence 

that the combination of both of operating period, irrigation water quality 

and emitter type was effected strongly on emitter clogging percent. 

the impact of operating period,  ) : Analysis of variance of2Table(

water type and emitter type on clogging percent  irrigation 

Source 
S.S (Sum of 

Squares) 

Degree 

of 

freedom 

M.S (Mean 

Square) 
Fcal F tabulated 

Operating period 7206.41 3 2402.14 102709.85** 4.04 

Water type 1568.90 2 784.45 33541.31** 4.88 

Emitter type 7056.59 2 3528.29 150861.79** 4.88 

period * water 

type 
544.94 6 90.82 3883.42** 3.06 

period * emitter 

type 
3177.14 6 529.52 22641.23** 3.06 

water * emitter 

type 
1541.70 4 385.42 16479.87** 3.56 

period*water*emitt

er 
867.07 12 72.26 3089.50** 2.64 

Experimental 

error 
1.68 72 0.0235   

Total 42155.40 
 

108    

(**): Highly significant at 1 % level of significance. 
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This was calculated due to the statistical analysis where the value of 

Fcalculated was highly significant. In addition this interaction of period, 

irrigation water type and emitter stated that these three main factors 

might be taken into consideration when the decision of replacement 

emitters is concerned.   

Statistical ranking of the main factors  

The statistical ranking of the studied factors was carried out using 

(DUNCAN) test. In this test, the essential parameter (emitter clogging 

percent) was taken with each individual factor with the aim of arranging 

each level for each studied factor. Therefore, the test was conducted 

statistically in three faces: (1) clogging percent VS. operating period, (2) 

clogging percent VS water type and (3) clogging percent VS emitter 

type.  

Emitter clogging percent VS operating period  

Table (3) represents ranking of operating period's levels according to 

DUNCAN test with respect to the emitter clogging percent. The level of 

significance (1%) was considered in arranging the four levels of 

operating periods which were; after one hour, after 61 hours, after 121 

hours and 181 hours. The obtained results showed that the four levels of 

operating periods were highly significant. It arranged due to clogging 

percent statistically as follows; 181 hours (24.91%)
a
 followed by 121 

hours (17.7%)
b
 and 61 hour (8.1%)

c
 and one hour (4.01%)

d
 of the 

operating period. The significance increased with increasing operating 

period. 

Table (3): Ranking of operating period levels according to DUNCAN test 

with respect to emitter clogging percent 

Operating 
period 

Number of 
samples 

Homogeneous groups 

1 2 3 4 

after 1hr 27 4.01
d

    

after 61hr 27  8.10
c

   

after121hr 27   17.70
b

  

after181hr 27    24.91
a

 
Significance  ** ** ** ** 

(**): Highly significant at 1 % level of significance. 
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Emitter clogging percent VS irrigation water type 

The significance of the irrigation water type and its ranking according to 

DUNCAN test was presented in Table (4). The three types of the 

irrigation water (Nile, Fertilized and Drainage water) were arranged due 

to the value of emitter clogging percent. The three water types were 

highly significant at 1% level of significance. Drainage water came at the 

first arrangement where the emitter clogging percent was (18.97%)
a
, the 

other two types of the irrigation water took the following arrangement 

where, their values of emitter clogging percent were closed to each other. 

These values were (11.9%)
b 

and (10.15%)
c
 for Fertilized and Nile water, 

respectively. 

Table (4): Ranking and significance of irrigation water type according to 

DUNCAN test with respect to emitter clogging percent 

Water type 
Number of 
samples 

homogeneous groups 

1 2 3 

Nile 36 10.1543
c

   

Fertilized 36  11.8964
b

  

Drainage 36   18.9686
a

 
Significance  ** ** ** 

(**): Highly significant at 1 % level of significance. 

Emitter clogging percent VS emitter type 

Table (5) represents the obtained ranking from DUNCAN test when the 

emitter type effect on the value of the emitter clogging percent. Pressure 

compensating emitter took the first place in significance where, the 

emitter clogging percent (24.65%)
a
 was highly significant at 1%. 

Table (5): Ranking and significance of emitter type according to 

DUNCAN test with respect to emitter clogging percent. 

Emitter 
Number of 
samples 

homogeneous groups 

1 2 3 

turbo key 36 5.4182
c

   

long path 36  10.9521
b

  
pressure compensating 36   24.6490

a
 

Significance  ** ** ** 

(**): Highly significant at 1 % level of significance 
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The second place in this arrangement was Long path emitter; the emitter 

clogging percent was highly significant and it achieved (10.95%)
b
 of 

emitter clogging percent. DUNCAN test recommended Turbo-key 

emitter due to its highest significant and produced the lowest value of 

emitter clogging percent, were it recorded (5.42%)
c
. 

Statistical marginal means of clogging percent  

The statistical marginal means of clogging percent which derived by the 

statistical analysis were illustrated in fig.7. The effect of the interaction 

of irrigation water type, emitter type and operating period was extremely 

clear. For all combination the highest marginal mean of clogging percent 

occurred after 181 hours of operating period, and recorded with Drainage 

water and pressure compensating emitter. The lowest marginal means 

was observed with the Nile water and Turbo-key emitter after one hour 

of operating period. Therefore, the statistical analysis recommended the 

combination of Nile water and Turbo-key emitter to be used also to a 

period up to 181 hours. This was in turn due to the lower clogging 

percent which obtained after this period.   

General overview and proposed procedures 

Because of emitter clogging percent is the most important problem faced 

drip irrigation systems, Table (6) summarized the obtained results and 

presented a proposed solutions for each case. The three solutions that 

may be taken into consideration are: (a) to accept the value of emitter 

clogging percent at which the system will be operated safely; (b) to carry 

out the recommended maintenance before continue operating the system; 

and (c) to replace the emitters with new. As presented in Table (6), the 

replacement of emitter might be done in two cases; first using Drainage 

water with pressure compensating emitter to a period up to 121 hours; the 

second is the same water and emitter to be operated up to 181 hours. In 

addition, the maintenance might be conducted for pressure compensating 

emitter for all water types only after 121 hours and 181 hours of 

operating period. Turbo-key emitter was operated safely and can be 

continue working after 181 hours of operating period for all water types. 

The maintenance can be conducted for Long path emitter only with 

Drainage water when operated for a period up to 181hours.  
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Fig (7): Statistical estimation marginal means of emitter clogging 

percent 
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Table (6): Values of emitter clogging percent for all treatment at 100 kPa 

of operating pressure and proposed solutions 

Water type Emitter 

 type Fertilized water Drainage water Nile water 

Operating 

period(h) 

Operating 

period(h) 

Operating 

period(h) 181 121 61 1 181 121 61 1 181 121 61 1 

34.50 29.13 8.75 5.50 70.75 47.81 23.75 7.50 30.00 25.70 7.50 4.93 
Emitter 

clogging 

percent (%) 

P
re

ss
u
re

 

co
m

p
en

sa
ti

n
g

 

√ √ √ √   √ √ √ √ √ √ a 

st
at

u
s

 

√ √   √ √ √  √ √   b 

    √ √       
c 

11.38 5.81 2.25 1.13 12.24 8.12 6.14 2.25 8.12 4.76 1.88 0.88 
Emitter clogging 

percent (%) 

T
u
rb

o
-k

ey
 

√ √ √ √ √ √ √ √ √ √ √ √ a 

st
at

u
s

 

            b 

            c 

19.12 13.67 7.22 4.33 21.33 12.38 9.67 5.67 16.72 11.83 5.73 4.00 
Emitter clogging 

percent (%) 

L
o
n
g
 p

at
h

 

√ √ √ √ √ √ √ √ √ √ √ √ a 

st
at

u
s

 

    √        b 

            c 

   a: acceptance                    b: maintenance                        c: Replacement 

CONCLUSION 

Results indicate that using of pressure compensating emitter demands 

using high quality water or replacing pressure compensating emitter in 

this case with turbo-key or long path emitter. In addition to the 

importance of follow-up and selection the best times to maintain clogged 

emitter or replace it.  
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 الولخص العربً

 على النسبت الوئىٌت لإنسذاد النقبطبثتأثٍر جىدة هٍبه الري 

 (أ.د/ أحوذ حسن جوعت1)، (أ.د/ هحوذ علً حسن أبىعوٍرة 1)

 ( م/ كرٌن عبذالنبصر رزق إبراهٍن2)و  

أجشٌذ هزه انذساسخ ثًعًم انشي ثقسى انهنذسخ انضساعٍخ ثكهٍخ انضساعخ جبيعخ انًنىفٍخ 

د اننقبطبد ورغٍشهب يع جىدح انًٍبه انىصىل إنى اننسجخ انًئىٌخ لإنسذا انذساسخ وإسزهذفذ

وضغظ انزشغٍم وفزشح انزشغٍم وإسزخذو نزنك ثلاثخ أنىاع ين اننقبطبد هً: نقبطبد انضغظ 

واننقبطبد  Turbo-keyواننقبطبد الإضطشاثٍخ  Pressure compensatingانزعىٌضً 

 . long pathطىٌهخ انًسبس 

 جبهعت الونىفٍت. –كلٍت السراعت  –أستبر بقسن الهنذست السراعٍت  (1)

 جبهعت الونىفٍت. -كلٍت السراعت –طبلب دراسبث علٍب وههنذش بقسن الهنذست السراعٍت  (2)

https://www.cabdirect.org/cabdirect/abstract/20103190306
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ويٍبه  Nile waterوأجشٌذ انذساسخ عنذ ثلاثخ يسزىٌبد نجىدح يٍبه انشي هً يٍبه اننٍم 

وعنذ  Fertilized waterويٍبه انشي انًخزهطخ ثبنسًبد  Drainage waterانصشف انضساعً 

ورى قٍبط انزصشف  and 150 kPa 125 ,100 ,75أسثعخ يسزىٌبد نضغظ انزشغٍم هً 

سبعخ   and 181 121 ,61 ,1وحسبة اننسجخ انًئىٌخ نلإنسذاد عنذ أسثعخ فزشاد رشغٍم هً 

ثٍن سى  55يزش وثًسبفخ  01رشغٍم ونكم نىع ين اننقبطبد إسزخذيذ خطىط سي فشعٍخ ثطىل 

 .يى 06قطش داخهً يقذاسه خطىط انشي انفشعٍخ وث

 ورىصهذ انذساسخ إنى اننزبئج اَرٍخ:

 181( ثعذ فزشح رشغٍم %8.12رحققذ أقم نسجخ يئىٌخ لإنسذاد اننقبطبد ويقذاسهب ) -0

 100سبعخ عنذ إسزخذاو يٍبه اننٍم واننقبطبد الإضطشاثٍخ عنذ ضغظ رشغٍم يقذاسه 

kPa. 

حققذ عنذ إسزخذاو يٍبه انصشف ( ر%70.75أعهى نسجخ يئىٌخ نلإنسذاد ويقذاسهب ) -2

سبعخ رشغٍم عنذ ضغظ رشغٍم يقذاسه  181انضساعً ونقبطبد انضغظ انزعىٌضً ثعذ 

100 kPa. 

كبنذ قًٍخ اننسجخ انًئىٌخ نلإنسذاد عنذ إسزخذاو يٍبه انشي انًخزهطخ ثبنسًبد هً  -3

%( نهنقبطبد الإضطشاثٍخ ونهنقبطبد طىٌهخ انًسبس 34.5, 19.12,  11.38)

وثعذ   kPa 100عنذ ضغظ رشغٍم ورنك واننقبطبد رعىٌضٍخ انضغظ عهى انزشرٍت 

 سبعخ. 181فزشح رشغٍم يقذاسهب 

سبعخ رشغٍم عنذ  181أعهى يزىسظ إحصبئً نهنسجخ انًئىٌخ نلإنسذاد رحقق ثعذ  -4

 نضغظ انزعىٌضً.إسزخذاو يٍبه انصشف انضساعً واننقبطبد راد ا

رحقق أدنى يزىسظ إحصبئً نهنسجخ انًئىٌخ نلإنسذاد عنذ إسزخذاو يٍبه اننٍم واننقبطبد  -5

سبعخ  181الإضطشاثٍخ ثعذ سبعخ رشغٍم واحذح ونى ٌضداد صٌبدح يعنىٌخ حزى عنذ 

 رشغٍم.


