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especially vegetable crops. The system must function efficiently during the entire growing

season. Failure at a critical point in the crop production cycle can cause loss of the entire

crop. System failures are often due to inadequate maintenance of the system especially if
fertigation is being utilized to supply nutrients to the plant’s root zone. Maintenance of the drip
irrigation system does take time and understanding; however, maintenance is critical for
successful use of drip irrigation systems. This guide should help one understand how to maintain
drip irrigation systems.

D rip irrigation systems are becoming more widely used for horticultural crop production,

Water Quality

Water for drip irrigation can come from wells, ponds, rivers, lakes, municipal water systems, or
plastic-lined pits. Water from these various sources will have large differences in quality. Well
water and municipal water is generally clean and may require only a screen or disc filter to
remove particles. However, no matter how clean the water looks, a water analysis/quality test
prior to considering installation of a drip irrigation system should be completed to determine if
precipitates or other contaminants are in the water. This water quality analysis should identify
inorganic solids such as sand and silt; organic solids such as algae, bacteria, and slime; dissolved
solids such as iron, sulfur and calcium; and pH of the water. Water testing can be done by a
number of laboratories in the state. Your local Cooperative Extension Service (CES) County
Extension Educator can supply a list of laboratories or suggest a local lab that can do water
quality analysis. Check with the lab first to obtain a sample kit containing a sampling bottle that is
clean and uncontaminated.

Table 1: Criteria for Plugging Potential of Drip Irrigation System Water Sources

Plugging Hazard

Factor Slight Moderate Severe

[in parts per million (ppm)* except pH]
Physical
Suspended Soils (filterable) <50 50-100 >100
Chemical
PH <7.0 7.0-7.5 >7.5
Manganese <0.1 0.1-15 >1.5
Iron <0.1 0.1-15 >1.5
Hardness <150 150-300 >300
Hydrogen sulfide <0.5 0.5-2.0 >2.0

In addition to these factors, it is desirable to ask for any additional tests that might be necessary.
If the water is also to be used as a household supply or might be used as a drinking water source,
the analysis should also include the basic drinking water analysis which includes bacterial counts,
nitrates, or other suggested tests. Also salts, Chlorides, Sodium, Calcium (for general irrigated
water quality) should be analyzed.

Hydrogen sulfide can often be detected by a bad “rotten egg” smell. If a review of your water test
indicates factors that may cause potential plugging (Table 1), then special care in drip system




maintenance needs to be practiced. High levels of a factor might not render a well unsuitable for
drip irrigation but will make appropriate water treatment a requirement before successful use in a
drip irrigation system.

Any surface water such as streams, ponds, lakes, rivers, or pits will contain bacteria, algae, or
other aquatic life. Sand media filters are absolute necessities. Even though sand media filters
will be more expensive than screen or grooved-disk filters, they are highly
recommended for water sources that have high levels of suspended organic and
inorganic materials.

Maintenance of the System

Filters-Both screen and sand media filters in a drip irrigation system should be checked during
or after each operating period and cleaned if necessary. A clogged screen or grooved-disk filter
can be cleaned with a stiff bristle brush or by soaking in water. A sand media filter should be back
flushed when pressure gauges located at the inlet and outlet sides indicate a five-psi difference.
Check drip irrigation lines for excessive leaking, and look for large wet areas in the planting area
indicating a leaking tube or defective emitter. It is also a good practice to flush submains and
laterals periodically to remove sediments that could clog emitters. Systems can be designed with
automatic back flushing devices and automatic end line flushing devices, but still require manual
checks.

Chemical Control Measures-Unfortunately, filtration alone is not always adequate to solve all
water quality problems. Chemicals are necessary to control algae, iron and sulfur bacteria, and
disease organisms. Chemicals can cause some materials to settle out or precipitate out of the
water while causing other materials to maintain solubility or stay dissolved in the water. Chlorine
is a primary chemical used to kill microbial activity, to decompose organic materials and to
oxidize soluble minerals causing them to precipitate out of solution. Acid treatments are used to
lower the water pH to either maintain solubility or to dissolve manganese, iron, and calcium
precipitates that clog emitters or orifices. Potassium permanganate also is used to oxidize iron
under some conditions. It is recommended to place the filtration system after the chemical
treatment to remove any particles formed. Chemigation protection and injection equipment
requirements vary with toxicity class of the injected chemicals.

Chlorination-The common practice of chlorination is the addition of chlorine to purify drinking
water supplies. Chlorine acts as a powerful oxidizing agent in water and vigorously attacks organic
materials. Free available chlorine also reacts strongly with readily oxidizable substances such as
iron, manganese, and hydrogen sulfide. To be effective, a residual of active chlorine in parts per
million of available chlorine should be measurable near the end of the lateral lines of the
irrigation system. The amount of chlorine added to the system will be the residual desired plus
the amount needed by the water to oxidize the materials present. This amount can vary
considerably over a season. Contact time between chlorine and the water should be maximized to
get the most benefit.

Table 2: Common chlorine compounds used in micro-irrigation

Compound Form Percent Available
Calcium hypochlorite dry 65-70
Sodium hypochlorite liquid 5.26-15

Chlorine gas gas 100

The gas and liquid forms of chlorine are more commonly used (Table 2). Common household
bleach, 5.25% sodium hypochlorite, is used in many small operations. Chlorine gas is more
dangerous (very poisonous and very corrosive). A commercial dealer should install the gas-
metering device called a chlorinator and train the operators. Chlorine gas is heavier than air, so
adequate ventilation is recommended.

The pH of the water greatly affects the effectiveness of chlorination. Acidic water causes greater
availability of hypochlorous acid (HOC), which has an efficiency for killing microorganisms that is




40 to 80 times greater than that of hypochlorite (OC-). When chlorine is dissolved in water, HOC
and OC-, which together are referred to as "free available chlorine”, co-exist in an equilibrium
relationship influenced by temperature and pH.

A general formula for calculating the amount of chlorine to inject in liquid form (sodium
hypochlorite, NaOC) is:

IR = QxCx0.006/S
where: IR = Chlorine injection rate (gal/hour)

Q Irrigation system flow rate (gal/min)

C Desired chlorine concentration (ppm)

S Strength of NaOC solution used (percent)
Example: A grower wishes to use household bleach (NaOC at 5.25% active chlorine) to achieve a 3

ppm chlorine level at the injection point. The flow rate of his irrigation system is 90 gpm. At what
rate should he inject the NaOC?

IR = 90 gpm x 3 ppm x 0.006/5.25
0.31 gallon per hour

At an irrigation flow rate of 90 gpm, the grower is pumping (90 x 60) 5400 gph. The goal is to
inject 0.31 gallon of bleach into 5400 gallons of water each hour that injection occurs. If the
injector is set for a 300:1 ratio, it will inject 5400/300 or 18 gallons per hour. Then, 0.31 gallon of

bleach should be to 18 gallons of water in the stock solution.
Note: be careful to use the same time units (hours) when calculating the injection rate.

Commercial Drip Maintenance Treatment Solutions

Several commercial solutions are available that contain a mixture of ingredients to deal with pH,
iron, and hardness water problems. These commercial products come with instructions on
dilution concentrations for daily maintenance or “shock” treatment to unclog plugged lines. For
small producers getting started with drip irrigation, these commercial products should be
considered as a water treatment.

(Reprinted from: New York Berry News, Vol. 4 No. 4, April 15, 2005. Original printing in: The Vegetable and Small Fruit
Gazette, Vol 9 No 4, April 2005)




