Irrigation

Drip Irrigation Systems
For any irrigation installation, you must use a back-flow prevention (vacuum breaker) device to prevent
contaminants from entering into the water supply. They are required by law.
The irrigation requirements go hand in hand with your site plan and your wants list. Knowing what kind of
plant materials will be used will help determine what kind of emitters, sprayers, and soakers would be needed.
Many vegetable plants like deep soak type irrigation, while others like spray misting (not onions). Daily
irrigation, multiple irrigation times per day, weekly irrigation or other types will determine the timer
requirements. Additionally, how the plants will be grown, in pots, raised bed, in the ground, shaded, not
shaded, inside outside, etc. also is a factor in establishing your irrigation requirements
Polyethylene (poly) tubing is normally used for drip irrigation supply systems. Polyethylene piping is flexible,
light, and requires no glue to be used during assembly. It can be placed above ground, covered under mulch or
buried below the soil surface.
Standard sizes of poly tubing are not the norm, since each manufacture and box stores supplies several
different variations of fractional sizes, each being close to each other. Normally the supply stores carry 1/2
inch and 3/4 inch sizes for the main supply tubing, and 1/4 inch size for the branch lines to the plants. The
one-half inch and three-quarters inch sizes for the main supply tubing are not interchangeable with other
suppliers without the use of an adaptor. Not all “Poly-tubing” is created equal. Some manufactures product is
thinner, not as flexible, and not resistant to sun exposure (UV). You get what you pay for.
Using a back-flow prevention device, a pressure regulator and strainer-filter is necessary for your drip
irrigation system to function correctly. Regulating the pressure of your system keeps the excessive pressures
from damaging your system. Normal operating pressures for your system is about 15 PSI to 35 PSI. If using a
hose bib timer or an electric operated solenoid valve, always place the regulator then strainer on the down
stream side of the hose bib timer or electric operated solenoid valve.
Choosing the type of application is not as easy as it sounds. There are soaker hoses, micro sprays, pressure
compensating emitters, non-pressure compensating emitters, adjustable heads, flag type, bubblers, and netafim.
Again the need to know the plant characteristic is paramount. Can the plants you selected prosper with over
watering while the others plants on the same system are getting the minimal amount? Are your plants
susceptible to high saline and PH soils and water? Plan your system by having (if possible) multiple zones,
thus helping to eliminate root rot due to over irrigation.
Determining Irrigation Requirements
Before you set up your irrigation systems, you should have a plan. Additionally, you should know your type
of soil, its characteristics pertaining to drainage, salinity and type. If working with potting mix or planting
mix, part of the equation is solved. Your water quality is also a factor. Your irrigation water, where does it
come from? Is it potable water, from a city or county system, home well, reclaimed? What is the PH of your
water, the salinity?

Having the same irrigation cycle for Artichokes will not suffice for Broccoli (one size does not fit all).
Depending on your plant material, watering cycles, length of times, irrigation frequency are factors which will
be determining factors on how you set up your irrigation system.
The irrigation requirement for your plant materials is the amount of water needed to support the plants needs.
Influencing factors would include, location, wind (evapotranspiration ET), and rain fall.
Knowing artichokes and tomato plants have very deep rooting systems you could use 2 or 4 emitters per plant
and irrigate for 30 minutes to 60 minutes. For example, you have 2 each 4 gallon per hour pressure
compensating drip emitters on a tomato plant, you would have to irrigate from 12 inches to 18 inches deep
each time you irrigate.
Here is where it is necessary to measure soil moisture at your planting site. Example “plant #1”; If you irrigate
for 1 hour using the 2 each 4 GPH emitters, this is 8 gallons in one cycle. Using a soil probe, after a 1 hour
cycle, see how deep the probe easily penetrates the soil. If it goes to the required depth, then the 1 hour cycle
is the correct time for “plant #1” application. If the probe only penetrates to a depth of 8 inches, then run a 11/2 hour cycle and test again. Remember you should not let the planting site dry completely out, so start your
test accordingly. Once you have calculated your needs on plant #1, then you can add emitters or reduce the
emitter flow capacity (GPH) on other plants to meet their needs.
Once your irrigation requirements for running time (duration) has been established, do not change it. When
the need to add more water to your plant materials due to changing weather, you would change frequency not
the duration.
Saline conditions will affect your crops. If you allow the planting site to dry out, the salts will move upwards
in the soils. To control the salts from damaging your crops, (depending on your circumstances) deep irrigate
your plants to drive down the salts. This can be as simple as a triple irrigation cycle.
Drainage is another concern. If your planting site does not properly drain, root damage could occur. Lack of
oxygen and root rot will cause morbidity in your plants.
Other factors would be the number of emitters you use. I would never use only one emitter, since you have
uneven distribution of your water and the possibility of plugging one emitter. If your plant requires 8 gallons
each cycle, 4 each 2 gallon emitters might be the better choice, instead of the 2 each 4 gallon emitters. Better
distribution is the key for healthy root development.
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Addendum to Drip Irrigation
POTENTIAL ROOT ZONE DEPTH
Turf 6 inches to 12 inches
Shrubs 12 inches to 18 inches
Trees 18 inches to 36 inches

What is 1 Inch of Water; One inch of water for one square foot is equal to about 0.62 gallons for 144
square inches
Evapotranspiration (ET)
Water evaporates from the soils and transpires from the plant leaves. Together these two occurrences make
up what we know as Evapotranspiration (ET)
Evapotranspiration (ET) is a term used to describe the sum of evaporation and plant transpiration from the
Earth's land surface to atmosphere. Evaporation accounts for the movement of water to the air from sources
such as the soil, canopy interception, and water bodies. Transpiration accounts for the movement of water
within a plant and the subsequent loss of water as vapor through stomata in its leaves. Evapotranspiration is
an important part of the water cycle. An element (such as a tree) that contributes to evapotranspiration can be
called an evapotranspirator.
This paragraph was copied from Wikipedia, the free encyclopedia

http://en.wikipedia.org/wiki/Evapotranspiration

Emitter Selection for Shrubs
Plant Diameter in Feet
Plant Water Use
Low # Emitters
Emitter Rate (GPH)
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Emitter Selection for Trees
Plant Diameter in Feet
Plant Water Use
Low # Emitters
Emitter Rate (GPH)

Inline Drip Tubing Lengths (0.6 GPH) For Trees*
Plant Diameter in Feet
10
15
Plant Water Use
Low Feet Tubing
24
54
Emitter Spacing
24”
24”

Low-Mod. Feet Tubing
Emitter Spacing

x
x

32
18”

72
18”

128
18”

200
18”

Moderate Feet Tubing
30
68
120 188
Emitter Spacing
12”
12”
12”
12”
Inline drip tubing at .5 GPH emitters use 20% more tubing and inline drip
tubing at .9 GPH use 33% less tubing.
Information courtesy of the “Conservation District of Southern Nevada

From the Arizona Master Gardeners Manual
http://cals.arizona.edu/pubs/garden/mg/irrigation/Scheduling.html
The size of the root system at plant maturity must also be considered. The following chart shows the number of
one gallon per hour emitters recommended based on canopy width at maturity and wetting at least half of the
root zone. This chart assumes two feet between emitters on a sandy soil and five feet between emitters on a
clay soil. Use the soil probe technique to decide how wide and deep the water has moved from a single emitter
after a certain amount of watering time. Space emitters so wetting patterns meet or overlap slightly based on
the results of this test (figure 11).

The large number of emitters recommended, especially on sandy soils, is impractical. However, plants in a
landscape share root zones and can share emitters. In an example using a 24 inch soil wetting pattern, a 15 foot
canopy tree would require 63 emitters. A planting of five large shrubs, each with a 4 foot canopy would
require 5 emitter per plant or a total of 25 for the group. If the tree and shrubs shared the same root zone area
the total number of emitters needed would not be 88 (63 + 25), but instead, as few as 38 (63 - 25) emitters.
Drip emitters can be placed under a surface mulch or underground with distribution tubing sticking
aboveground. Drip systems also do not lead to surface compaction due to low flow rates.

1

Quantity of Water and Frequency of Irrigation
Every irrigation should wet the soil to the depth of the rooting zone. The rooting depth of turf, ground covers,
vegetables and flowers is typically 12 inches. The rooting depth of shrubs is 18 inches. And the rooting depth
of trees is 24 to 36 inches. Use the soil probe test to determine how long it takes to wet the soil to the potential
rooting depth. Water this same duration every time. Frequent, shallow irrigations encourage a shallow root
system and an unstable plant. Also most plants will use water that is available, although it may not be needed,
so frequent irrigations can waste water. The soil should be allowed to dry between irrigations.
Many factors determine how much water a plant needs and how often you should irrigate. We have already
discussed soil and plant types, size, and density. Along with soil, plant type, plant size, and planting density is
the factor of weather. Plants use more water during the hot summer than in the winter. They will also use
more water during an exceptionally hot summer than in an average summer. Many established trees and
shrubs- in the hot, low desert areas of the state require between 0.6 and 0.8 inches of water per week in June
during an average summer. The following table shows how many gallons this would be for different canopy
sizes.
Established trees and large shrubs should not require watering more frequently than once every week or two.
Newly planted trees and shrubs, regardless of their drought tolerance, will need daily watering after planting,
tapering off gradually until establishment. The following chart pertains to low desert areas. In higher
elevations weekly water requirements may be less. Use the following chart as an aid to scheduling water times.

Suppose you have a deep, clay-type soil and it takes six hours to wet the soil to a depth of two feet. You also
have a low water shrub with a ten foot wide canopy and five one-gallon-per-hour emitters. Six hours times five
emitters equals fifty gallons per irrigation. The chart suggests that a ten-foot wide shrub would require about
thirty gallons every week or sixty gallons every two weeks in June. Water the shrub once and watch for the
signs of drought: leaves curl, wilt, or turn yellow and drop off. Most plants recover easily from a slight wilt. If
you see any of these signs within two weeks, water but keep trying to stretch the durations between waterings.
If you do not see signs of stress within two weeks you might want to water or wait until they appear.

