IRRIGATION SYSTEM
CARE AND
MAINTENANCE

INTRODUCTION
Irrigation is an advanced and sophisticated method of
delivering water to plants and to designated areas. The
system is made of many parts, some of which, emit
water in a very low flow rate through very small and
elaborated passage ways and components. Under these
circumstances the system is prone to clogging. Preventing
clogging and maintaining the desired flow rate in the
system is an important and necessary task.
The purpose of the following is to offer you the latest
tools and the know - how about maintaining and
optimizing you irrigation system.

FILTRATION
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The filter is the heart of the irrigation system and as
such it should receive frequent attention. The filter’s
task is to stop particles greater than 130 microns (120
mesh) in case of drip irrigation, and to avoid intrusion
of suspended organic or mineral solids into the laterals.
Smaller particles or dissolved materials are flushed out
through the emitters. Debris normally accumulate at the
far ends of the laterals. The build-up should be destroyed
and flushed out periodically. See maintenance practices
below.
Routine examination of the filters is required to ensure
their performance. The routine check is listed below.
As a rule of thumb, if the head loss across the main
filter exceeds 5 m’ (7 PSI) the filter should be flushed.
If it happens frequently, improve their performance and
contact your supplier for further advise.
Other alarming signs are decrease of the dripper flow
rate by more than 7% of the nominal flow rate or
frequent clogging of the backup filters.
Automatic screen filters
Manual or automatic screen filters are used extensively.
The recommended mesh for NaanDanJain driplines is
#120 (130 micron).
Screen filters stop the particles that are bigger than the
screen mesh.
When the head-loss across the screen increases to over 5
m (7 PSI), the screen should be flushed from the opposite
direction. There are a number of flushing methods. The
most common one is the reversal of flow direction. The
most sophisticated method is suction of the debris from
the screen without interrupting filtration.
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Disc filters
Disc filters are a combination of media and screen filters.
The filtering media is a series of flat plastic disks, pressed
forcefully together. The face of each disk contains fine
grooves. The grooves allow small openings and have
“depth” to store the debris, as in media filters.

Secondary (backup) filters
Backup filters are screen or disc filters. Their mesh
grade should be similar to, or higher than, the main
filters. They are located closer to the drip laterals.
Backup filters are usually cleaned manually. Check
them at least every week (preferably every irrigation).
If the backup filters are clogged, check the main filters
to determine the reason.
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GENERAL MAINTENANCE
LATERAL FLUSHING
Lateral flushing is the most important maintenance
practice. Flush laterals before and after each
irrigation season. It is recommended to flush
laterals periodically during the season according to
water quality.
High-pressure head and flow velocity of flushing
are important factors in removing sediments. For
best results, use the highest allowable operating
pressure.

PREVENTATIVE MAINTENANCE FOR
FILTRATION EQUIPMENT

Flush valve
Record

Cover
Membrane

Body

© NAANDANJAIN Ltd. 08/2018

Water fills the top chamber

Water flushes out the slots in the bottom chamber
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Preparation for the off-season
• Flush and drain all filters
• Check the interior components, media, screens and
discs for wear, damage, corrosion and other signs of
deterioration.
• Check seals, gaskets and valve seats for wear.
• Lubricate bolts and axles. Paint or renew damaged
protective coating.
• Disconnect irrigation controller power source/batteries.
• Check the electrical wire and hydraulic command tubing
for damage.
• Service the filtration system and valves according to the
manufacturer’s recommendations.
Preparation for use before the irrigation season
• Ensure that all the electrical connections and hydraulic
command tubing are in working order.
• Verify that the automatic control system operates
properly. Ensure that the proper backflush sequence is
maintained.
• Open the media tank and inspect the media level and
cleanliness. Media should be replaced every two years.
Fill with clean media if required.
• Ensure that the filter media is clean and loose. Wash and
chlorinate if necessary. Chlorinate for at least 30 minutes
with 100 ppm of commercial sodium hypochlorite (10%),
then flush with clean water for two minutes.
• Check the screen and disc filters for proper condition
and cleanliness.
• Check the backflush valve for proper adjustment.
Follow the manufacturer’s recommendations. Use the
following table for gravel/sand filter adjustment.
Recommended backflush flow rates of media filters
Backflush flow rate
Filter diameter
(m3/hr)
20”

15-17

24”

25

30”

38

36”

54

48”

95

During the irrigation season
• Watch the differential pressure buildup across the
filters. It should not exceed 5 m (7 PSI). The interval
between backflushes (in automatic controlled filters)
reflects the suspended load. Normally the interval is
about one to three hours for sand filters and about
1/3 for screen filters. Sharp decrease of the interval
indicates a problem. Check the filter media and
backflush cycle.
• Clean the backup filters manually after each irrigation
cycle.
• Check the need for cholorination. Ensure that the
automatic filters operate properly.
• Check the filtration system for leaks, damaged wires or
tubing and proper adjustment at least once a month.

FERTIGATION
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Fertigation is the application of fertilizers through the
DIS along with the irrigation. An appropriate fertigation
program is the key to high yields and productivity. The
program is based on a full soil, water and plant analysis.
Use the soluble fertilizers that are available on the
market. Always inject fertilizers upstream of the filters to
avoid clogging.
If possible allow irrigation with clear water after the
fertigation to avoid residual fertilizer in the system.
Residual nutrients encourage extensive microbial growth.
GENERAL PRECAUTIONS
Mixing certain fertilizers with the dissolved chemicals
found in water may result in insoluble precipitation.
This precipitation may be deposited inside laterals and
drippers and should therefore be avoided. Use a fertilizer
compatibility test whenever a new fertilizer is applied.
Phosphorous fertilizers are susceptible to the formation
of insoluble precipitation, especially in a high pH level and
hardness of water. Permitted mixture tables are provided
by most fertilizer suppliers. Consult your dealer or
supplier for undesirable fertilizer mixtures.
Note that the overall solubility decreases in low
temperature. Dilute the solution with water adding 20%
water to the solution if needed.
Common fertilizers used in drip irrigation
All common fertilizers and micro-elements are available
in liquid or soluble forms. Consult your local dealer or
Naan’s technical department.

Fertilizer compatibility check
Before using a new fertilizer or combination of fertilizers,
it is recommended to perform a compatibility test. Fill
a small container with water and add the fertilizer or
combination of fertilizers at the desired concentration.
Mix well and let it stand overnight. Check for
precipitation or insoluble solids in the container. If the
solids settle, repeat the test using a lower concentration.
Use a different fertilizer if necessary.
Injecting the fertilizers into the water system
There are many types of injecting devices. The most
common are:
Electric injection pump: Operates on electricity. For
proportional injection, the pump is activated according to
pulses of water-meter (hydrometer).
Hydraulic piston pump: A piston is operated by line
pressure. An external power source is not required. The
injection is accurate.
Venturi: A venturi pump develops suction pressure
caused by a stream flowing across a narrowed passage.
Head loss of 30% of the line pressure head is required
to develop a satisfactory suction. There are no moving
parts and no power is required. Venturi pumps are
proportional and accurate. Concentration remains
constant.
Pressure differential tanks: A fertilizer tank is
connected to the main line with a smaller bypass. The line
pressure is used to inject the fertilizing solution through
a throttle valve. The solution concentration decreases
with time. As a rule of thumb when a volume of water 4
time larger then the volume of the tank itself has passed
through the tank, all of the initial fertilizer was injected in
to the system.
SELECTION OF INJECTION DEVICE
The following should be considered when selecting an
injection device:
• Quantities and flow rates of injection.
• Resistance to acids, chlorine and other chemicals in use.
Maintenance
Clean your storage tanks, stock containers and injecting
devices with clear water periodically. Check and replace
seals and worn-out moving parts after the season.

CHEMIGATION
Chemigation is the injection of biocides and acid solution
through the irrigation system. Chemicals are used to keep
the laterals and filters clean. Hypochlorite and hydrogen
peroxide destroys the living biomass and disintegrates the
microbial slime.
Addition of acids lowers the water’s pH, dissolving
the carbonate deposits and eliminating the further
precipitation.
Before proceeding with any chemical treatment, it is
recommended to flush the whole system with water to
increase the efficiency of the treatment.
Chemicals are hazardous and should be handled with
care. Follow the application instructions precisely. When
in doubt, consult your dealer or supplier.
THE CLOGGING AGENTS:
We divide the clogging agents in to two main factors.
Organic material and mineral sediments.
Each of the two is dealt with differently. The organic
material is most commonly treated with chlorine and the
mineral sediments are treated with acid.
In case of a SDI (sub drip irrigation) system a range of
products is used to prevent the roots from penetrating
the dripper.
Before proceeding with any chemical treatment, it is
recommended to flush the whole system with water to
increase the efficiency of the treatment.
Chemicals are hazardous and should be handled with
care. Follow the application instructions precisely.
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Organic material:
Chlorine and Hydrogen peroxide injection reduces
clogging caused by organic materials. It is recommended
as an intermittent treatment or as an ongoing preventive
treatment in systems that use water containing a high
concentration of organic materials. The most commonly
used materials are Sodium Hypochlorite 10-12% and
Hydrogen peroxide 35%, 50%.

Illustrations showing typical clogging in drippers
AmnonDrip
Clogging with organic
material and roots are
penetrating the dripper
in the filter zone,

TopDrip
Clogging with organic
material like Algae.

TalDrip
Clogging with
mineral sediments
like sand.

NaanPC
Clogging with organic
material and mineral
sediments.

TifDrip
Clogging with
mineral sediments
like sand in the filter
zone.
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CHLORINATION
Chlorine (liquid, solid or gaseous) is toxic and dangerous
to humans. Before using chlorine, read all the instructions
for treatment with chlorine and follow all the local legal
regulations and the manufacturer’s instructions.
When to use: Use biocide (i.e., chlorine) to eliminate
organic growth or clogging hazards.
Commercial materials: Chlorine is supplied in
different forms and formulas.
The most convenient and safe form is an aqueous solution
of sodium hypochlorite. Consult your dealer and supplier.
Means of application: Use an injection pump or
your fertilizing device for chlorination. For effective
chlorination, maintain proportional concentration during
the chlorine application.
Methods of application: Chlorine application can be a
continuous low concentration or intermittent injection of
higher volume. It is recommended to flush laterals before
chlorinating.
Point of application: Always inject the chlorine
upstream of the main filter.
A backflow prevention device is mandatory.
Concentration of free chlorine: Measure active
free chlorine concentration (residual chlorine) by a
color comparison set .The same set is used to monitor
chlorine level in swimming pools. The residual chlorine
concentration depends on the water chlorine demand.
The recommended levels are:

Duration: Continuous application is performed with
each irrigation for the whole duration. Intermittent
application is performed at least once-a-month for three
to four hours.
Calibration and calculation: Calibrate the required
amount (in liters) of commercial chlorine in your
irrigation water (in m3) that results in the desirable
free chlorine concentration (in PPM). Fill a tank of
known volume with water, slowly pour small quantities
of commercial solution* and mix well. Measure the
resulted PPM of free chlorine. Calculate the amount of
commercial solution added to the water (Cr in l/m3 )
then calibrate the injection pump to supply :
Q= Cr x q
Where:
Q - injection flow rate [l/h]
Cr- calibration ratio [l/m3]
q - flow rate of the irrigation system, (m3/h)
*Remark: If you store a diluted chlorine solution, use the dilution
instead of the commercial solution for calibration.

Free chlorine concentration used in chlorination
Residual free Cl- concentration (PPM)
Application method

At head

At lateral’s end

Continuous

2-3

1

Intermittent

5-10

1
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HYDROGEN PEROXIDE TREATMENT
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Alternative calculation: Use the following equation
and adjust the injection flow rate according to the
predetermined chlorine concentration, PPM, to the
irrigation system
Q = C x q / 10 I
Where:
Q - injection flow rate [l/h]
C- desired residual concentration [PPM]
q - flow rate of the irrigation system
I- chlorine concentration of the stock solution [%]
Storage and handling: Store in approved leak-proof
chemical tanks. Avoid fast deterioration by UV radiation
and high temperature.
An example:
Treated plot discharge (D) – 300 m3/hr
Required chlorine concentration (I) – 5 ppm
Sodium hypochlorite concentration (C) - 10 %
Rate of injection
Q = D * I /10C
= 300* 5 / 10 * 10%
= 15 l/hr
To match this low volume to the injector flow rate, you
can dilute it with water to the required volume.
Minimum injecting time should be 30 minutes
Residual chlorine of 1.0 ppm should be found at the
furthest point of the drip system.
If the residual free chlorine is lower or higher, adjust
accordingly the injected chlorine rate.
Warning:
Keep out of reach of unauthorized personnel, children
and animals.
Do not use chlorine with fertilizers.
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Hydrogen peroxide (H²O²) is toxic and dangerous for
humans. Before using hydrogen peroxide, read all the
instructions for hydrogen peroxide treatments, the local
legal regulations and the manufacturer’s instructions.
When to use: Use Hydrogen peroxide to eliminate
organic growth or clogging hazards.
When not to use: Do not use hydrogen peroxide if the
pipes and/or storage tanks are made of steel or asbestos
cement or if they are covered with cement.
Commercial materials: Hydrogen peroxide is supplied in
different concentrations. The relevant concentrations are
35% and 50%.
The most convenient and safe form is an aqueous solution
of Hydrogen peroxide 35%. Consult your dealer and
supplier.
Means of application: Use an injection pump or your
fertilizing device for Hydrogen peroxide insertion. For an
effective treatment, maintain proportional concentration
during the application.
Methods of application: Hydrogen peroxide application
can be a continuous low concentration or intermittent
injection of higher volume. It is recommended to flush
laterals before application.
Point of application: Always inject the Hydrogen peroxide
upstream of the main filter.
A backflow prevention device is mandatory.
Amount of Hydrogen peroxide 35% to be injected into
the system:
As mentioned before, under Methods of application,
Hydrogen peroxide treatment can be a continues
preventative application, an intermediate seasonal
application or a responsive application. For each method
of application a different concentrations of Hydrogen
peroxide in the system is required.
Precaution: when diluting the Hydrogen peroxide solution
always add the Hydrogen peroxide to the water and not
the other way around!!
Concentrations:
Preventative application: a volume of 100 cc Hydrogen
peroxide 35% should be injected into the system for
every 1 cubic meter of water in the system.
Intermediate seasonal application: a volume of 250 cc
Hydrogen peroxide 35% should be injected into the
system for every 1 cubic meter of water in the system.
Responsive application: in extreme cases of clogging when
the flow rate of the system is reduced by 15% - 20% it is

necessary to go up to 1000 cc of Hydrogen peroxide 35%
that should be injected into the system for every 1 cubic
meter of water in the system.
Duration: for the Intermediate seasonal application 30
minutes of application is adequate.
For the Responsive application 1 hour of application is
needed.
It is also advisable to apply the Hydrogen peroxide 35%
and let it stay in the system over night.
After application it is necessary to flush under maximum
recommended pressure of the system.
Warning:
Keep out of reach of unauthorized personnel, children
and animals.
Do not use Hydrogen peroxide 35% with fertilizers.
Mineral sediments:
Application of acid is recommended as part of a routine
maintenance procedure. Acid injection reduces clogging
caused by low solubility salts, such as calcium carbonate.
The following recommendations are for Hydrochloric
acid, HCl 33% Or Phosphoric acid, H3PO4 85%.

ACID TREATMENT

When to use: Use acid solutions to avoid chemical
precipitation and to remove scale.
Commercial materials: Common commercial acids are
listed below. Phosphoric and nitric acid replace common
nutrients. Hydrochloric acid is the most common in use.
Consult your supplier to select the acid that is most
suitable for your needs.

Point of application: Acids are very corrosive to steel,
aluminum, cement, mortar and certain types of rubber.
Most plastics, including polyethylene, polypropylene
and PVC are tolerant. Make sure to inject the acid
downstream of any corrodible component, at the head
or directly to the submains.
Desired concentration: Keep the pH at the range of
2-4 at the edge of the treated block. A lower pH may
be harmful. Use an electronic pH meter or Litmus paper
comparison set.
Duration of contact: 15-20 minutes is sufficient in
medium to hot weather.
Calibration and calculation: Calibration is similar
to that of calibrating chlorine. Prepare a container filled
with water. Pour small amounts of your commercial acid
solution and mix well. Check the pH level. Calculate
the rate of acid solution required to achieve pH=3.0.
Calculate the amount of acid required to completely fill
up your system.
Storing and handling:
acid is toxic and dangerous for humans. Before using any
kind of acid, read all the instructions for the treatments,
the local legal regulations and the manufacturer’s
instructions. Always use protective measures and proper
equipment.
Caution:
Always add acid to water. Never add water to acid.
In case of contact with skin or clothes, wash
thoroughly with water.

Common acids used in drip irrigation
Chem. formula

Common
concentrations

Hydrochloric acid

HCl

33-35%

Nitric acid

HNO3

60%

Phosphoric acid

H3PO4

85%

Sulfuric acid

H3PO4

70%

Chemical

© NAANDANJAIN Ltd. 08/2018

Means of application: Apply acid using the fertilizer
injection device.
Methods of application: Flush the filter, mains,
submains and laterals before treatment. Inject the acid at
least 10-15 minutes. See that the pH is lowered to about
2-4 at the end of the line. After 20 minutes, flush the
system for at least 30 minutes with clear water.
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DRIP IRRIGATION SYSTEMS IN ORGANIC AGRICULTURE
MAINTENANCE

In organic agriculture, drip irrigation systems use a wide
range of organic fertilizers, with levels of solubility and
cleanness that are not uniform and are often low. The
use of these fertilizers may result in considerable damage
and clogging of drippers. Moreover, bacteria thrive in
organic solutions, damaging the filtration and drip irrigation
systems.
The operation and maintenance of the drip irrigation
system in organic agriculture should address two aspects:
1. Suitability of the fertilizer for integration into the irrigation
water
2. Preventive maintenance to keep drippers sediment-free in
the long run.

Preventive maintenance is the most cost-effective treatment!
Flushing the Laterals
Most problems can be prevented by routine ﬂushing of the laterals.
After fertilization, continue ﬂushing with clean water for the
required amount of time to allow flushing of the whole system.
(Estimate the required time by working out the distance between
the inﬂow point and the last dripper.)
It is recommended to ﬂush the system once a week.
Flushing Line (Collecting Pipe)
A collecting pipe for a number of laterals is an effective solution for
ﬂushing (and it saves labor).
The diameter of the collecting pipe is based on the lateral diameter
(16/20 mm) and the number of laterals connected to the pipe.
Automatic lateral ﬂush valve for efficient dripline maintenance
If there is no collecting pipe an Automatic lateral ﬂush valve is a
very good way of insuring constant flushing of the laterals and the
avoidance of organic material buildup in the system.
Applications
• For surface and subsurface drip irrigation
• Automatically ﬂushes the drip lateral at the beginning of every
irrigation
• Effective in water quality conditions that require frequent ﬂushing
• Saves manual labor
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Overview
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DISINFECTION
Disinfectants prevent development of bacterial slime and
maintain clean drippers and drip irrigation systems.
1. Chlorination
Chlorination is approved for organic farming.
As a rule, chlorinate once every two weeks at the end of the
irrigation. Use an initial concentration of 10 ppm to achieve
residual chlorine concentration of 2.0 ppm at the end of the
lateral/plot.
Alternatively, chlorinate after the last irrigation for a few
minutes, with a low concentration of 2–3 ppm.
2. Hydrogen peroxide
Hydrogen peroxide is recommended for crops that are
sensitive to chlorine.
Full instructions for Hydrogen peroxide treatment and
application are given above.
Flush the irrigation system with water before and after
treatment.
3. Organic acid to remove calcium carbonate scales
Organic acids approved for use include citric acid, acetic
acid, etc.
The use of acid is effective when there is reduction in the
system ﬂow due to mineral deposits. A guideline for the
required concentration in the irrigation water during
treatment is a solution of PH-4.
Subsurface drip irrigation
Subsurface drip irrigation (SDI) is to be maintained under the
same guidelines as any other irrigation system. However, SDI
maintenance has an additional aspect, since the laterals are
submerged they are prone to root penetration via drippers.
The following will instruct how to prevent from roots
entering and clogging the drippers.
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Pendimethalin
Pendimethalin is used as an active ingredient in multiple
herbicide solutions. It is widely used by farmers to
control a wide variety of weeds. Pendimethalin plays an
important role in weed management for numerous major
crops such as rice, wheat, maize and soybean as well as
minor crops such as fruits and vegetables. “Stomp Aqua”
(Prowl H2O) is the latest and most innovative solution in
the range. This novel, water-based formulation contains
the reliable and tested active ingredient pendimethalin in
the form of microcapsules
Herbicides and Dosage
The following are examples of commercial products used
for the prevention of root penetration.
• Treflan (active substance: Trifluralin 48%)
• Stomp (active substance: Pendimethalin 33%)
• Alligator (active substance: Pendimethalin 40%)
• Prowl (active substance: Pendimethalin 40%)
The percentage of active substance depends on the
manufacturer.
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To calculate the amount of commercial product to be
injected through the drip system, proceed as follows:
a) Use the coefficient of 6 (six) and divide by the percentage
of active substance in the commercial product.
b) The result of this calculation is the volume in cubic
centimeters (cc) of the commercial product to be injected
per dripper.
c) Multiply the number of drippers per surface unit to be
treated by the volume of the commercial product calculated
above (b).
6% active substance in the commercial product = cc product/
dripper.
The number 6 is a coefficient that simplifies unit conversion.

Examples Of Commercial Products:
Treflan: 6/48 = 0.125 cc/dripper.
Therefore, 1 liter of Treflan is enough for 8,000 drippers.
Stomp 330: 6/33 = 0.182 cc/dripper.
Therefore, 1 liter of Stomp 330 is enough for 5,945 drippers.
Alligator 400: 6/40 = 0.150 cc/dripper.
Therefore, 1.5 liters of Alligator 400 are enough for 10,000 drippers.
Prowl 400: 6/40 = 0.150 cc/dripper.
Therefore, 1.5 liters of Prowl 400 are enough for 10,000 drippers
Note: In cases where the number of drippers per lineal meter
of irrigation line exceeds 3, the number of drippers calculated
will be according
to this quantity (3 drippers per meter) and not according to
the actual quantity of drippers.
Example 1:
One hectare with 6,500 meters of irrigation lines with dripper
spacing 0.20 meters apart:
6,500 meters divided by 0.20 meters equals 32,500 drippers per
hectare (actual quantity).
Based on the above, as this case has 5 drippers per lineal meter of
irrigation line, i.e. more than 3 drippers/meter, the calculation will be
made according to 3 drippers per lineal meter of irrigation line.
Thus, 6,500 meters multiplied by 3 drippers equals 19,500 drippers
per hectare (quantity calculated for application).
The dose to be injected will be 19,500 drippers multiplied by the
volume in cubic centimeters (cc) per dripper of the commercial
product calculated above depending on the active ingredient of the

said product.
Determining the quantity and frequency of treatments:
The number of treatments per season with one of the abovementioned herbicides should be between 1 to 2, depending on
the type of soil, accidental or induced irrigation interruptions,
and duration of the irrigation and the fertilization seasons.
In perennial fruit trees, the recommendation is for up to two
treatments per season, starting from the second year of age.
The first treatment should be implemented in the first third
of the irrigation season. The second treatment should be
implemented when beginning to reduce water applications to
the crop towards the end of the irrigation season.
Any type of fertilizer injection pump can be used to apply these
products.
Example 2:
Calculate the minimum amount of Stomp 550 plus water
required for an injection lasting 20 minutes in accordance
with the pump’s specifications:
Stomp 550 required per dripper 6/55 = 0.11 cc
Total number of drippers in the system to be treated 10,000
units
Total required amount of Stomp 10,000 x 0.11 cc = 1,090 cc
= 1.09 liters
Injection pump flow rate 240 l/hour
20 minutes = 60/3
240 l/h / 3 = 80 liters
This pump can supply 80 liters in 20 minutes.
These 80 liters are composed of 78.91 liters of water plus
1.09 liters of Stomp 550.
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Maintaining your irrigation system is crucial and vital, it involves sometimes
handling with dangerous chemicals. They should be handled with care.
Follow the application instructions precisely. When in doubt, consult your
dealer or supplier.
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