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Crop NeedsHeat and Sunlight
 Water,
 Nutrients
 Carbon
 Dioxide
 Drip gives a grower the most control over water and nutrients
 Hard to manage air and sunlight
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Misconceptions
 “I can’t apply enough water with drip”
 Water is applied directly to roots instead of
 entire soil volumeWater not available for plant uptake
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The Benefits of Drip: Water Savings
 Minimize deep percolation
 Irrigate to match Daily Crop Water Use
 Uniformity
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AVAILABLE WATER
 • The water must be in the
 plant root zone.
 • The soil water holding
 capacity must be between
 Field Capacity and the
 Permanent Wilting Point.
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Drip irrigation is the only way to
 keep soil moisture at an
 Optimum Moisture Level.
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Advantages of a Properly
 Designed Drip Irrigation System
 • Labor savings
 • Increases Yields
 • Improves Water Penetration
 • Water Savings
 • Equipment Cost Savings
 • Power Saving
 • Most Efficient Means of Fertilization
 • Promotes Better Growth on Slopes
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Information Needed Before a
 System Can Be Designed
 • Water Source
 – Lake/Pond/River
 – Well
 – Municipal Water Supply
 • Water Quality
 – A Water Test Will Be Needed to Determine Water Quality
 • Water Quantity
 – 15 to 20 GPM per Acre

Page 9
                        

Information Needed Before a
 System Can Be Designed
 • Layout Schematic
 – Number of Rows
 – Distance Between Rows
 – Distance Between Plants
 – Distance of Water Source from Field
 – Elevation Differences

Page 10
                        

Information Needed Before a
 System Can Be Designed
 • Power
 – Is Electrical Service Available?
 – 110v, 220v ?
 – If 220v, is it 1Phase or 3 Phase
 – Gas or Diesel
 – PTO
 – Gravity (not usually a good option)
 – SOLAR
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Information Needed Before a
 System Can Be Designed
 • Soils
 – Clay
 – Loam
 – Sandy
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DESIGN PARAMETERS
 • HOW MANY INCHES PER WEEK?
 – COST vs UTILITY
 – EMITTER FLOW RATE vs ROW LENGTH vs
 DIAMETER OF DRIPPERLINE vs PRECIP RATE
 – PUMP SIZE vs RUN TIME
 – ROW WIDTH vs ROOT ZONE WIDTH
 – MANUAL RUN TIME vs AUTOMATIC RUN TIME
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TOTAL WATER DESIGN
 ZONE #
 AVERAGE ROW LENGTH (FT) 500 500 500 500
 1 1 1 1
 WIDTH OF ROW (feet) 3 4 4 4
 Inches Per Week 1 1 1 1
 Crop Factor 1 1 1 1
 Gallons Per Day Per Field 1038.33 1384.44 1384.44 1384.44
 Gallons Per Day Per Row 1038.33 1384.44 1384.44 1384.44
 Tubing Amount (ft) 500 500 500 500
 WATER PER HOUR
 Emitter Spacing(inches) 12.00 18.00 24.00 36.00
 Emitter Output (gph) 0.24 0.55 0.55 0.55
 Output Per Row (gph) 120.00 183.33 137.50 91.67
 Output Per Row (gpm) 2.00 3.06 2.29 1.53
 Output Per Field (gph) 120.00 183.33 137.50 91.67
 Output Per Field (gpm) 2.00 3.06 2.29 1.53
 ZONE ANALYSIS
 Zone Run Time (hours) 8.65 7.55 10.07 15.10
 PRECIP RAT E (in/hr) 0.128 0.147 0.11 0.074
 BERRIES 36"
 DRIPPERLINE
 NUMBER OF ROWS
 ROW CROP
 12" TAPE
 DRIPPERLINE
 BERRIES 18"
 DRIPPERLINE
 BERRIES 24"
 DRIPPERLINE
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TOTAL WATER DESIGN
 ZONE #
 AVERAGE ROW LENGTH (FT) 500 500 500 500
 1 1 1 1
 WIDTH OF ROW (feet) 3 4 4 4
 Inches Per Week 2 2 2 2
 Crop Factor 1 1 1 1
 Gallons Per Day Per Field 2076.67 2768.89 2768.89 2768.89
 Gallons Per Day Per Row 2076.67 2768.89 2768.89 2768.89
 Tubing Amount (ft) 500 500 500 500
 WATER PER HOUR
 Emitter Spacing(inches) 12.00 18.00 24.00 36.00
 Emitter Output (gph) 0.24 0.55 0.55 0.55
 Output Per Row (gph) 120.00 183.33 137.50 91.67
 Output Per Row (gpm) 2.00 3.06 2.29 1.53
 Output Per Field (gph) 120.00 183.33 137.50 91.67
 Output Per Field (gpm) 2.00 3.06 2.29 1.53
 ZONE ANALYSIS
 Zone Run Time (hours) 17.31 15.10 20.14 30.21
 PRECIP RAT E (in/hr) 0.128 0.147 0.11 0.074
 BERRIES 36"
 DRIPPERLINE
 NUMBER OF ROWS
 ROW CROP
 12" TAPE
 DRIPPERLINE
 BERRIES 18"
 DRIPPERLINE
 BERRIES 24"
 DRIPPERLINE
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ZONE # BLUEBERRIES BLUEBERRIES BLUEBERRIES BLUEBERRIES
 AVERAGE ROW LENGTH (FT) 200 200 200 200
 20 20 20 20
 WIDTH OF ROW (feet) 4 8 4 8
 Inches Per Week 1 2 1 1
 Crop Factor 1 1 1 1
 Gallons Per Day Per Field 11075.56 44302.22 11075.56 22151.11
 Gallons Per Day Per Row 553.78 2215.11 553.78 1107.56
 Tubing Amount (ft) 4,000 4,000 4,000 4,000
 WATER PER HOUR
 Emitter Spacing(inches) 24.00 24.00 24.00 24.00
 Emitter Output (gph) 0.55 0.55 0.91 0.91
 Output Per Row (gph) 55.00 55.00 91.00 91.00
 Output Per Row (gpm) 0.92 0.92 1.52 1.52
 Output Per Field (gph) 1100.00 1100.00 1820.00 1820.00
 Output Per Field (gpm) 18.33 18.33 30.33 30.33
 ZONE ANALYSIS
 Zone Run Time (hours) 10.07 40.27 6.09 12.17
 NUMBER OF ROWS
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HIGH FREQUENCY
 SCHEDULING
 • MORE START TIMES FOR SHORTER
 PERIODS OF TIME
 – NORMAL – Every other day for 5 consecutive
 hours
 – HIGH FREQUENCY – Every other day for 1
 hour on then 1 hour off, repeated 5 times
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70% of water is taken up in the top 50% of the root zone.
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.18gph Emitter Flow rate @ 24” Emitter Spacing @ 14” deep
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Anatomy
 of a Drip
 System
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PUMP STATION
 • Centrifugal – Lake or Pond
 • Submersible – Well, Lake
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FILTRATION
 • Manual Clean or Automatic Backflush
 • Disc Filter
 • Screen Filter
 • Media Filter
 • 120 to 200 Mesh Filtration Needed
 Depending on Filtration Needs of Emitter.
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Fertilizer-Chemical INJECTORS
 • Electrical / Non-Electrical
 • Venturi type
 • Pump type
 • Combination of Both

Page 31
                        

BACKFLOW PREVENTION
 • Check Valves
 – Inline Check Valve to Prevent Water Flowing Back Through System.
 • Chemical Backflow Preventers
 – Chemigation Check Valves
 – Atmospheric Vacuum Breakers
 – Double Check Assemblies
 – Reduced Pressure Backflow Preventor
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MAIN LINE PIPING
 • Main Line Valve
 • Main Line Flush
 • Main Line Drain
 • Main Line Sizing is a Different Procedure
 Than Sub-main Line.
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ZONE CONTROLS
 • Valves
 • Pressure Regulators
 • Air Vents
 • Disconnects
 – Unions
 – Flanges
 – Cam-loc
 – Grooved (vitaulic) fittings
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SUB-MAIN
 • Risers
 • Flush Valves
 • Drain Valves
 • Air Vents
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DRIPPERLINE
 • DRIP TAPE vs HEAVYWALL
 DRIPPERLINE
 • Pressure Compensating vs Non-Pressure
 Compensating
 • Inline vs Online
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CONTROLLERS
 • Any Good Quality Outdoor Turf Controller
 – Electric
 – Battery operated
 – Radio or Modem operated

Page 38
                        


Page 39
                        


Page 40
                        


Page 41
                        


Page 42
                        

OTHER WAYS TO CONTROL
 SOIL MOISTURE
 • Controllers that measure ET
 • Soil moisture sensors
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COSTS?
 • In Field Products: filter, main & sub-main
 piping, valves, pressure regulators, air
 vents, risers, dripperline, all fittings, etc
 – $500 - $1000 per acre
 – $1. 50 - $2.00 per vine
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COSTS?
 • Additional Costs
 – Labor / Installation
 – Electrical Service
 • Getting Electric Service to Field
 • Electrician
 – Pump Station
 • Well drilling
 • Pump house
 • Water tap
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Irrigation, Sixth Edition is:
 irrigation.org
 • The cornerstone for promoting efficient irrigation technologies, products, and services for the production of food, fiber and fuel, and to help maintain the landscapes where we live.
 • The most up-to-date compilation of irrigation topics. divided into 30 chapters, covering agricultural, landscape, turfgrass and other applications of irrigation systems.
 • A must-have reference for all water managers and those interested in seeking certification or advancing their professional knowledge.
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REFERENCE BOOKSDrip and Micro Irrigation for Trees, Vines, and Row Crops
 Authors: Charles M. Burt, PE, Ph.D,
 Stuart W. Styles, PE
 Fertigation
 Authors: C. Burt
 K. O'Conner
 T. Ruehr
 Copies may be ordered from:
 The Irrigation Training & Research Center (ITRC)
 Bioresource and Agricultural Engineering Department
 California Polytechnic State University
 San Luis Obispo, CA 93407
 (805) 756-2434
 www.itrc.org
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