
A. Irrigation 
a. Irrigation is supplying water not provided by rainfall through manmade systems for plant growth. 
b. According to the US Geological survey: 

i. 37% of freshwater withdrawals in the US are for irrigation uses.  
ii. The highest use water areas are in the western US. California, Idaho, Colorado, and Montana 

account for 49% of the irrigation water withdrawn.  
A. Methods that decrease water use in any system: 

a. Capturing and reusing irrigation runoff 
b. Decreased crop requirements – drought resistant crops.  

i. Example: Monsanto developed Droughtgard™ Hybrids that are meant to survive better in 
drought conditions  

c. Timed application of water that prevents overwatering 
d. Maintain irrigation systems. Leaks waste water that could be used elsewhere. 

B. Types of irrigation 
a. Contour – Levee Irrigation (Also known as Furrow or Surface Irrigation) – Irrigation water is applied to 

plant areas as defined by small dikes or levees by covering the area with water in excess of what is 
absorbed by the soil. Levees are built along the contour of the land. 

i. Typically constructed after the soil has been cultivated so they don’t disrupt cultivation 
equipment.  

ii. Corn, cotton, and soybeans perform well in these systems 
iii. Types of Contour-Levee Irrigation: Flooding and Flushing 

1. Flooding: Water is added to replace the water that is lost to the atmosphere in 
evaporation. Ex: rice production.  

2. Flushing: Water is kept in the irrigation area between levees only until the desired 
amount have been absorbed into the soil. The excess irrigation water is then drained off 
and recycled to another irrigation area at a lower contour.  

iv. Advantages: 
1. Allows irrigation of soils with a slow permeability rate. 
2. Allows maximum use of natural rainfall and run-off water by channeling it where it is 

needed. This is especially beneficial where there are high amounts of natural rainfall 
3. Uniform application 
4. Low installation costs in areas that are already fairly level. 
5. Less labor because controls irrigate a large area 

v. Disadvantages: 
1. Only certain crops can withstand the temporary flooding  
2. Tobacco, vegetable crops, and many other row crops are NOT well adapted 
3. Cannot be used on soils with rapid permeability 
4. Difficult to make light applications 
5. Requires large irrigation streams, levees, ditches, etc. that all require maintenance 

b. Trickle Irrigation – Applying irrigation water slowly to the soil surface or below the soil surface. 
i. Types of trickle irrigation: Drip, Subsurface, Bubbler, and Spray 

1. Drip Irrigation: Water is applied slowly to the soil surface by water droplets falling from 
small openings in the irrigation tubing 

2. Subsurface irrigation: Water is applied slowly just below the surface level similarly to 
drip irrigation. 

3. Bubbler: A small stream of water is applied to the soil surface at a faster rate than drip 
irrigation. The water will be distributed when the water pools on the soil surface sine it 
is applied at a faster rate than the rate of absorption. A basin might then be required to 
direct the flow of water 
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4. Spray Irrigation: Water is applied to the soil surface as a fine spray or mist where the air 
is responsible for the distribution of the water over the area.  

ii. Advantages of Trickle irrigation: 
1. Reduces water use which reduces operating cost of obtaining water.  

a. Drip Irrigation is 90% efficient and sprinkler or overhead irrigation is 50-70% 
efficient.  

2. Trickle systems reduce costs because they save on labor since they are automated, 
reduce chemical and labor costs for weed control,  

3. Weed growth is reduced because areas outside the irrigation area are left dry and are 
less ideal for weed growth 

4. Watering doesn’t disrupt production by wetting workers or wetting the row furrows 
(middles of the rows) and making them slippery or overly soft.  

5. Can be used in difficult conditions. Steep conditions are doable because the water 
doesn’t flow too quickly. Rocky soils where crops are planted irregularly can be irrigated 
with correctly placed emitters.  

iii. Disadvantages: 
1. High cost of piping and filtration equipment – significantly high than a sprinkler or flood 

system. 
2. Easily clogged because the emitter outlets are very small. Clogging decreases system 

uniformity and efficiency. Proper filtration will usually decrease clogging. 
3. Lack of uniformity. If a production field is too steeply sloped then the plants at the 

bottom of the hill will be overwatered and those at the top of the hill will be under-
watered.  

4. Fertilizer difficulties. Granular fertilizer is not dissolved and moved to the root zone 
because of the low flow of water. Soluble fertilizer put in the irrigation water can be 
used, but it increases the likelihood of clogging the emitters with algae or salts.  

c. Sprinkler Irrigation 
i. Types of sprinkler irrigation: Hand Set, Solid Set, Center Pivot, Travelling Big Gun 

1. Hand Set: Lateral pipes are made of lighter material like aluminum. Laterals can be 
disassembled to move them to different locations on the mainline.  

2. Solid Set: Similar to Hand Set, but there are lateral pipes enough to cover the entire 
irrigation area without moving them. Higher costs because there is more equipment 
input. 

3. Center Pivot: Sprinklers are mounted on or hanging down from moving towers attached 
to a single pipe. This pipe attaches to the water source in the center and rotates in a 
circle around the water source.   

4. Travelling Big Gun: Large sprinkler nozzle mounted on a mobile system that is pulled 
through an alley in the field. Require high water pressure and produce water droplets 
that can damage some crops.  

ii. Advantages of Sprinkler irrigation: 
1. Readily adaptable to a wide range of crops and topography. 
2. Reduced labor requirements for irrigation. 
3. Most systems involve very little labor cost. 
4. Able to cover very large areas. 

iii. Disadvantages: 
1. High installation cost 
2. High labor cost of hand set. 
3. Can be less efficient than other system. 
4. Irrigation patterns disrupted by wind. 
5. High energy cost of high pressure systems like travelling gun. 
6. Increased disease pressure with wetted leaves. 
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A. Irrigation terminology:  
a. Pump Unit: Pump that moves water from its source through the pipes at the appropriate pressure for 

the irrigation system. 
b. Mainline: Pipes that bring water from the pump to the lateral irrigation lines 
c. Laterals: Pipes that deliver the water from mainlines to the sprinklers. 
d. Emitter: Opening/dripper used to control the flow of water out of the irrigation line.  
e. Backflow Preventer: A device that prevents contaminated water from irrigation lines back into the water 

source. This would occur during a reverse flow situation.  
f. Reverse flow situations occur when there are issues with the pressure in an irrigation system and water 

is flowing in the opposite direction it was designed to flow in 
g. Irrigation Zone: A section of an irrigation system that is operated by a single valve.   
h. Flow: The rate of water movement through irrigation pipes. Usually expressed in gallons per hour (gph) 

in low flow drip systems or gallons per minute (gpm) in high flow systems like sprinklers. 
i. Pressure: The force used to propel water through irrigation pipes.  
j. Control Valve: A device that controls the flow of water in an irrigation system. 
k. Filter: A device with a screen of appropriate mesh to prevent particles from entering the irrigation line 

that will clog the emitters.  
 


