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ABSTRACT 
An experiment was conducted during 2008-09 at the Department of Soil Science and 
Agricultural Chemistry, NMCA, NAU, Navsari, India in Factorial CRD design with three 
replications  comprising  two levels of fertilizers (F0: No fertilizer and F1: 150-50-50 NPK 
kg/ha), four type of drippers/emitters with differential discharge rate (D1: 1.2, D2: 2, D3: 3 and 
D4: 4 lph) with four levels of water salinity (EC) (E1: 1.47, E2: 4, E3: 6 and E4: 8 dS/m). 
Fertigation with water soluble fertilizer increase the risk of clogging, particularly when fertilizer 
contains P, Ca, Mg, Fe and Mn. The drippers with largest discharge rate recorded less clogging. 
Maximum and minimum clogging was observed with higher water salinity (8 dS/m) and best 
available water-BAW (1.47 dS/m), respectively. Use of either lower discharge rate of dripper 
(1.2 lph) or higher salinity water (8 EC), clogged the dripper 15 to 30 days earlier as compared 
to use of higher discharge rate of dripper (4lph) or lower salinity water (1.47 EC), respectively. 
The co-efficient of uniformity is depends on degree of clogging. The treatments responsible for 
higher dripper clogging reduce the co-efficient of uniformity. The trend of results obtained in 
farmers survey was similar to those observed in the experiment. This confirms the findings i.e. 
dripper clogging is associated with dripper discharge and water salinity. 
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INTRODUCTION 

An dripper is the most critical component of 
the drip irrigation system. It is designed to 
discharge water consistently to plant root zone. 
The uniformity in flow rate from drippers is 
affected due to pressure variation, 
manufacturing variation, temperature variation 
of the flowing water and dripper clogging. 
Drip irrigation has many benefits, but one of 
the most serious problems in the system is 
dripper clogging. It is attributed to a number of 
factors and is classified into physical, chemical 
and biological properties.1 Fertigation could be 
one of the main causes of dripper clogging in 
drip irrigation system. Dripper clogging 
depends upon the type of fertilizers used and 
its content. In fertigation, use of 100 % water 
soluble fertilizer is recognized to safe guard 
the  drip  system  in  a  long  run. The  normal  

fertilizer generally tends to clog the drippers 
because it leaves the residues.2 Dripper 
clogging depends upon its water discharge 
capacity. The drippers with large nominal 
discharge, self flushing and pressure 
compensating features recorded less flow rate 
reduction than less nominal discharge drippers. 
Choosing drippers with the higher discharge 
rates must be important because the higher 
percentage of clogging was observed in 
smaller discharge rate dripper than higher 
discharge rate dripper.3 The composition of 
water is important when the water contains 
high amount of soluble Ca, Mg, Fe, Mn, SO4 
and HCO3 ions owing to high risk of dripper 
clogging.4 Uniform application of water in 
agriculture has a major impact on crop 
production and net farm income. Water is 
saved when irrigation uniformity is improved. 
Ideally,  all  drippers in micro irrigation should  *Author for correspondence 
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deliver equal volume at irrigation event. In 
reality, unit to unit dripper discharge is 
variable. In general, quality of ground water is 
poor in Gujarat and more so in coastal as well 
as in arid and semi arid areas of the state. 
Number of studies on drip irrigation system 
with use of saline or sodic water for irrigation 
was done. The water having high pH or EC 
was responsible for clogging of drippers.5 
Hence, present study was taken to study was 
conducted. 

MATERIAL AND METHODS 
The present experiment was conducted at 
Department of Soil Science and Agricultural 
Chemistry, N.M. College of Agriculture, 
N.A.U., Navsari, India during 2008-09. It is 
deep and moderately drained and containing 
predominantly montmorillonitic clay. Four 
types of water having different salinity (EC) 
(1.47, 4, 6 and 8 dS/m) were used. With this 
two levels of fertilizers i.e. F0: No fertilizer and 
F1: Fertilizer @ 150:50:50 NPK kg/ha and four 
levels of dripper/ emitter with different 
discharge rate (D1: 1.2 lph, D2: 2 lph, D3: 3 lph, 
D4: 4 lph) were used. The experiment was laid 
out in factorial CRD design with three 
repetitions. Irrigation water of desired salinity 
level (i.e. 4, 6 and 8 EC dS/m) was prepared by 
mixing BAW (EC=1.47 dS/m) with sea water 
(EC=40.0 dS/m) and stored in plastic tank of 
500 liters capacity. The tanks were placed on 
the terrace of N.M. College of Agriculture 
(height 13 meters) for providing 1.25 kg/cm2 
pressure. To study the interaction of fertilizer 
with different quality of irrigation water and 
ultimately its effect on clogging, widely used 
dummy dose of 150-50-50 kg N - P2O5 - 
K2O/ha were applied through drip in the form of 
19:19:19 water soluble fertilizer and urea. The 
fertilizer was applied in 10 equal splits at 
weekly interval, starting from 15 days. Fertilizer 
treatment was applied by regulating ball valve. 
The system was operated to an alternate day till 
the dripper discharge four litre of water i.e for 
dripper of 1.2, 2, 3 and 4 l/hr, the system was 
operated for 3 hr 20 min, 2 hr, 1 hr 20 min and 1 
hr, respectively. This was regulated by lateral 
cock fitted on each lateral. For getting 
information about quality of irrigation water 
and clogging of drippers total 10 farmers from 
coastal and inland areas of South Gujarat, using  

drip were selected. The water samples of the 
farmers were taken in a plastic bottle from the 
source from which they used for the irrigation 
purpose. Dripper discharge rate from the sample 
drip line was also measured. Salt from inline 
drippers were collected manually and from this 
0.1g was dissolved in distilled water for 
determination of HCO3, Cl and SO4 and 0.1g 
salt was digested in HNO3:HClO4 (10:4) di-acid 
mixture for determination of Ca, Mg, Na, PO4, 
Fe and Mn.6,7 The flow rates of an individual 
dripper were determined by collecting the water 
in the bowl for 15 minute and measured the 
volume of water with the help of graduated 
cylinder. It converted in to litre per hour (lph) 
by multiplying with 4. Flow rate was measured 
at 15 days interval and periodic clogging per 
cent of different drippers were computed and 
the uniformity co-efficient was worked out.8  

RESULTS AND DISCUSSION 
In order to study the clogging behavior of 
drippers of different discharge rates as 
influenced by different fertigation and irrigation 
water salinity levels on clogging percentage, 
uniformity co-efficient and salts deposited at 
dripper are presented below. Effect of different 
treatment on clogging at each period and over 
period is presented in Table 1. The result 
indicated more clogging in the treatment where 
fertilizer was used. This could be due to 
oxidation and precipitation of Fe, Mn and P at 
the outlet of the drippers.9,10 Water soluble 
fertilizer used in the experiment containing 
these elements, P combine with Ca and Fe and 
Mn oxidize at out let of dripper form the 
sparingly soluble and insoluble precipitate. 
These precipitate are responsible for clogging of 
dripper. This is evident from the results given in 
Table 2 regarding salt analysis that salt of the 
fertigation treatment containing more Fe, Mn 
and PO4. Similarly, clogging was more in lower 
discharge rate (1.2 lph) dripper as compared to 
higher (3 to 4 lph) discharge rate dripper. This 
might be due to easy discharge of material from 
drippers with larger outlets than drippers with 
smaller outlets. Drippers with smaller outlets 
could catch suspended/precipitated materials in 
the system by acting as a filter.4,11,12 Clogging of 
drippers was found to increase with increase in 
salinity of water. In present study, water used 
for   irrigation  was  having  EC values  ranging  
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from 1.47 to 8 dS/m. In higher EC water, the 
content of cations viz.Ca and Mg and anions viz. 
SO4, CO3 and HCO3 were more than the waters 
with lower salinity. When Ca, Mg and Na 
combine with SO4, CO3 or HCO3 then some of 
these combinations form insoluble or sparingly 

soluble salts causes drippers clogging. The 
composition of deposited salts in lateral also 
supports this finding.4,13 Use of fertilizer, lower 
discharge rate of dripper (1.2 lph) and higher 
salinity water (8 EC), clogged the dripper 15 to 
30 days earlier as compared to no use of 

Table 1 : Interaction effect of different treatments on periodical dripper clogging (%) 

Treatments 
Periods (days) 

15 (P1) 30 (P2) 45 (P3) 60 (P4) 75 (P5) 90 (P6) 105 (P7) 120 (P8) 
Interaction of F x P 

F0 6.82 11.70 15.07 17.86 20.17 22.29 24.23 26.43 
F1 7.46 12.34 15.58 18.59 21.14 23.50 25.85 28.13 

SEm.(±) 0.123 
C.D. @ 5% 0.411 

Interaction of D x P 
D1 8.93 13.87 17.01 19.54 22.10 24.57 26.89 29.52 
D2 7.70 13.03 16.18 18.85 21.16 23.52 25.79 28.03 
D3 5.08 10.38 14.10 17.39 20.09 22.16 24.54 26.49 
D4 6.86 10.80 14.02 17.13 19.27 21.35 22.93 25.06 

SEm.(±) 0.174 
C.D. @ 5% 0.511 

Interaction of E x P 
E1 7.06 11.41 14.38 17.27 19.32 21.32 23.12 24.69 
E2 7.61 12.56 16.14 19.04 21.26 22.93 24.71 26.56 
E3 7.15 11.71 14.78 17.54 20.25 23.05 25.48 28.15 
E4 6.74 12.39 16.01 19.05 21.79 24.30 26.86 29.71 

SEm.(±) 0.174 
C.D. @ 5% 0.511 

C.V. (%) 4.59 

Table 2 : Composition of salts deposited in lateral line 

Constituent 
Content (%) 

Mean 
No fertigation Fertigation 

Ca 4.4 4.1 4.3 
Mg 4.8 3.9 4.4 
Na 8.3 7.6 8.0 
K 1.9 3.3 2.6 
Fe 2.6 3.9 3.3 
Mn 0.1 0.3 0.2 
CO3 8.0 7.8 7.9 
HCO3 6.7 7.0 6.9 
Cl 5.0 5.4 5.2 
SO4 1.9 2.3 2.1 
PO4 1.4 3.9 2.7 

fertilizer, use of higher discharge rate of 
dripper (4 lph) and lower salinity water (1.47 
EC), respectively.  The numbers of partially or 
fully clogged drippers were the most important  

factor affecting on the co-efficient of uniformity 
and decreases the co-efficient of uniformity as 
increases the clogging of drippers.12 Here, the 
value of co-efficient of uniformity was also 
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followed the degree of clogging of drippers, 
means either increases the level of salinity or 
decreases the dripper discharge there was 
increases the clogging percentage of drippers and 
decreases the co-efficient of uniformity at 120 
days  Table 3. The dripper with higher discharge 
rate has lower probability of clogging11 and risk 
of clogging due to Fe and Mn compounds was 
also rather low, but the calcium sulphate and 
calcium carbonate were major salts deposited on 
drippers4 which clogged the drippers.  
In all 10 farmers of South Gujarat were 
surveyed to know the impact of water salinity 
and dripper discharge on clogging of drippers. 

Dripper discharge had significant negative 
correlation with dripper clogging (Table 4). 
Use of higher discharge dripper reduces the 
risk of clogging as compared to use of higher 
discharge dripper. As far as salinity of water is 
concerned, the clogging of dripper was higher 
where farmers use higher salinity water 
through drip. This was also evident from ‘r’ 
value of 0.77* between water salinity and 
clogging percentage. As discussed earlier that 
there was a positive relationship between 
uniformity coefficient and clogging percent-
age. Use of higher salinity water with          
less  discharge  dripper  was  resulted  in higher 

Table 3 : Effect of different treatments on uniformity co-efficient 

Table 4 : Effect of water salinity on clogging and uniformity observed in survey 

Farmers 
no. 

EC 
(dS/m) 

Dripper discharge 
rate (lph) 

Clogging  
(%) 

Uniformity co-efficient 
(%) 

1 0.92 2.0 25.1 92.9 
2 0.69 2.0 23.4 93.4 
3 0.64 2.0 21.9 94.0 
4 0.65 2.0 22.3 93.5 
5 0.74 3.0 21.2 92.8 
6 0.65 4.0 15.4 95.1 
7 0.82 4.0 22.0 94.8 
8 0.54 4.0 16.1 94.8 
9 0.81 4.0 21.2 94.1 
10 0.52 4.0 14.9 95.2 

r (EC x Clogging) : 0.77*   
*Significant at 5% 
r (Dripper discharge rate x Clogging): - 0.73* 

r (EC x Uniformity co-efficient) : - 0.55  
r (Dripper discharge rate x Uniformity co-efficient): 0.83**                 
**= Significant at 1% 

Treatments Uniformity co-efficient (%) 
At 120 days Difference over initial 

Fertilizer level 
F0 97.5 0.8 
F1 97.5 0.8 

Salinity level 
E1 97.9 0.4 
E2 97.8 0.5 
E3 97.5 0.8 
E4 96.8 1.5 

Discharge rate 
D1 96.8 1.5 
D2 97.0 1.3 
D3 98.0 0.3 
D4 98.2 0.1 

Initial UC 98.3  
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clogging percentage which ultimately leads to 
poor uniformity co-efficient. In farmer survey, 
correlation co-efficient was worked out to find 
relationship between uniformity co-efficient 
with dripper discharge and water salinity.  
The relationship was (Table 4) significantly 
positive between uniformity coefficient and 
dripper discharge (r = 0.83**) and negative with 
water salinity (r = -0.55). Though the sample size 
of survey was very small, yet the trend of results 
is similar to those observed in the present study. 
This confirms the findings i.e. dripper clogging is 
associated with dripper discharge and water 
salinity. Of course, there is needed to take up 
field survey on large scale for confirming the 
findings of present study. This will enable to 
formulate appropriate strategy for resolving the 
problem of dripper clogging. Dripper clogging 
affected distribution uniformity and the system 
performance which had direct relationship with 
water quality14,15 and the co-efficient of final 
variation increased with the dripper clogging.16,17 

CONCLUSION 
The risk of dripper clogging is considerably 
high when higher saline water and fertilizer 
application is done through drip system having 
low discharge rate of dripper/emitter. The 
uniformity co-efficient of drip system is 
distorted when saline water and fertigation is 
followed in drip system with low discharge rate 
of dripper.  
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