Course:
01.463 Landscape Design and Management

Unit 9:
Maintaining the Landscape
Lesson 2:
Plan and Install Irrigation Systems

QCC:
486, 490, 491, 492, 494, 498, 500
Objectives: 

1.
Explain the relationship between water and plant growth.

2.
List the basic concepts of xeriscaping.

3.
Identify types of water systems.

4.
Determine rate and time of water application.

5. 
Design irrigation layout for a given site.

6. 
Assemble irrigation system components.

7.
Calculate the cost of irrigation systems. 

Teaching Time:



10 hours
References:
http://www.netyard.com/jsa/spklr,htm.

Jess Stryker=s Landscape Tutorial Series.  Landscape Irrigation Design.

Reiley, Edward & Carroll L. Shry, Jr.  Introductory Horticulture.  Delmar   Publishers,  Inc. Albany, NY. 

Georgia Waterwise Council Association
PowerPoints:




1.  Irrigation Systems – Hamlin

Materials and Equipment:
Water pressure gauge, hose, PVC pipe, fittings, glue, cleaner, PVC pipe cutters, hacksaw, various heads, backflow prevention device, controller, selnoid valves, underground electrical wire, tape measure, water proof wire connectors
Overhead projector

Transparency 9.2.1

Handout 9.2.2

Teaching Procedure

Introduction and Mental Set

Conduct a discussion about the years that we have had droughts.  Students should share experience with landscape or garden problems from lack of water.  Lead discussion to how plants use water and results from lack of water. 

Water in Georgia is quickly becoming expensive and scarce.  It is to everyone=s benefit that water conservation methods be used when gardening or farming.  By wisely using our water supply we are insuring that it will be still be available for years to come.   
Discussion

1.  
What is the relationship between water and plant growth?

A.
Water comprises 70 % of the plant

B.
Water is necessary for photosynthesis and respiration (See photosynthesis diagram)

C.
Without water the plant will die

D.
Not enough water puts the plant under stress

E.
Too much water is wasteful and promotes rot in the plant

F.
Shortage of water is the major factor limiting crop production in vast areas of the world
2.
What is xeriscaping?

A.
This is a technique used to practice water conservation in creative landscapes.

B.
Quality landscaping that conserves water and protects the environment

C.
Means ADry Landscape@
D.
Is comprised of seven steps for making a landscape more water-efficient.  These steps in order are:

· Planning and Design- plan site, identify site problems and potentials, develop a list of needs and wants 

· Soil Analysis- evaluate the planting soil, including structure, texture, water capacity and drainage

· Appropriate Plant Selection- select plants appropriate to the site and the imposed stresses of the environment

· Practical Turf Areas- use for a function or aesthetic benefit, select turfgrass that is adapted to the site and has good drought resistance

· Efficient Irrigation- make every drop count, let plants tell you when they need water, no set watering schedule.  Irrigate between 9pm and 9am.

· Use of Mulches- use fine-textured, organic, non-matting mulches when possible.  Mulch as large an area as possible under trees and shrubs

· Appropriate Maintenance- keep plants healthy but do not encourage water- demanding new growth.  Mow and thin properly.

-
Xeriscaping can reduce water use by as much as 50% without harming the quality and beauty of the landscape.

-
Does not reduce amount of plants used.

3.
What are the basic concepts of xeriscaping?

Display and discuss transparency 9.2.1.


A.
Good design and planning

B.
Improving the soil

C.
Turf areas

D.
Use of ground covers

E.
Low water use

F.
Plant selection

G.
Use of mulches

H.
Use of low volume irrigation

I.
Proper landscape maintenance






4.
What are the different types of water systems? Ask students to describe irrigation methods that they have seen used.  List these on board.  Compare the best methods that are mentioned.

A.
Drip irrigation

B.
Sprinkler (overhead and popup gear driven)



C.
Micro mist

A.
Surface- application of water directly to the soil surface, pumps are not usually not needed.  Advantage is reduced evaporational loss because water does not pass through the air. These include:

$
Flood irrigation- used for crops with high tolerance for excess moisture, limited to level land.  Cranberries and rice are irrigated this way.

$
Basin irrigation- modified system of flooding.  Ridges or levees are raised to hold water in sections.  Used in some orchards.  

$
Furrow irrigation- most widely used type of surface irrigation for horticulture crops.  Typically used for row crops such as sugar beets, and vegetables. Water is delivered to rows or furrows from a head ditch or gated pipe at one end of the field.  Advantages are more even distribution and more efficient use of water than the previous two methods.

Disadvantages of these methods are soil erosion and high labor.

B.
Aerial (sprinkler)- Widely used.  Deliver water through air.  The basic parts include:

$
Pump

$
Main delivery pipe

$  
Lateral pipes

$  
Sprinklers

C.
Common types of aerial systems are:

$
Permanent systems- early systems were installed high above ground to allow movement of workers and equipment under them.  Modern forms are under ground and have pop-up heads, or raised sprinklers.  Sprinklers are run at different times so that a smaller pump or water source can be used.  Water by sections.

$
Portable pipe- The use of aluminum pipe and Aquick coupler@ connections allow a farmer to easily move a system from one area to another saving the cost of a larger more expensive permanent system.

$
Self propelled- Power roll ( a gasoline powered wheel drives a lateral pipe across the field.  Sprinklers are positioned along the pipe.)  Center pivot (completely mechanized, sprinklers are mounted on A-frames, and wheels with skids.  The entire system rotates around a swivel joint at the pivot point.)



 Disadvantage is that square fields do not have their corners irrigated.

$
Side-propelled systems- used on square fields.  Operate similar to pivot system.  Flexible hose provides water.

$
Gun- one large sprinkler rather than multiple small sprinklers.  Can be moved by hand, tractor or self-propelled.  Flexible hose provides water.

D.
Trickle- Adds water directly to the plant base area, not the entire soil.  Reduction in water evaporation.  Widely used in greenhouses and vegetable crops.  Reduces rot due to water buildup on foliage.  Uses less water, and because it trickles it does not need a large pump.  Very efficient.  Uses emitters to apply water.  Particularly effective in areas where water is scarce or expensive.

E.
Subsurface- based on artificially raising the water table in the soil, thus the water table must already be relatively near the surface, or an impervious layer must be present which will restrict downward movement of water.  Very limited use and application of other systems.

5.
Using greenhouse watering system, have students determine:

A.
How often plants should be watered

B.
How long plants should be watered

C.
What time plants should be watered

Determine this by:

· How long it takes for soil to dry

· How much water it takes to saturate soil

· When is there the least amount of water evaporation

6.
Have students determine area to irrigate and method of irrigation for a site.  (Greenhouse, garden, etc.).  Students should:
A.
Draw to scale the area to be irrigated

B.
Design system to be used for irrigation

C.
Use water efficiently (watch sprinkler overlap, and unnecessary watering)

D.
Determine water zones

E.
Determine water source

F.
Develop the site to be cost efficient

G.
Determine power sources

H.
How often will watering occur

7.
Have students develop a bill of materials for the system.
8.  
Have students practice:
A.
Cutting and gluing PVC

B.
Installing back flow prevention devices

C.
Installing controller

9.
Have students construct an irrigation system based on the most efficient plan the students developed.
10.
Assign reading from internet reference, Jess Stryker=s Landscape Tutorial Series 

11.
What are some safety tips to observe when installing an irrigation system?  Distribute and discuss handout 9.2.2
Consult Jess Stryker=s web site for completion of this lesson
12.
Laboratory

Determine GPM and pressure of greenhouses or school water system.
13.
Determine area to irrigate/method

Determine zones.  Draw to scale an area using sprinkler irrigation.  Use arc and circle to indicate head coverage (100% overlap)
14.
Develop material list from drawing

15.
Figure cost

16.
Teacher demonstrate and students practice in laboratory:

A.
Cutting and gluing PVC
B.
Installing backflow prevention devices

C.
Installing controller
D.
Installing solenoid values
E.
Selection and installation of irrigation heads.
Summary
Review:
Xeriscaping
Application rate and time

Irrigation layout

Components of system and assemble

Cost calculations

Safety considerations

Evaluation

Laboratory activities

Written quiz

9.2.1

Basic Concepts of Xeriscaping

       A.
Good design and planning

B.
Improving the soil

C.
Turf areas

D.
Use of ground covers

E.
Low water use

F.
Plant selection

G.
Use of mulches

H.
Use of low volume irrigation

I.
Proper landscape maintenance

9.2.2

Safety First!
The last thing I want is for you to get hurt! This is not by any means a complete list of safety precautions, but it should get you thinking the right way. Remember, your brain is the best safety device you have, don't start work without it! Common sense and staying alert can avert a great number of accidents. For example, when you get tired, take a break. My list of safety precautions and miscellaneous other advice, offered in no particular order.

1.
Never dig without knowing what's underground. Anywhere in the United States you can, should, and in most areas must (it's required by law) call Underground Service Alert (USA) at 1‑800‑642‑2444. USA will tell you how to mark the area you will be digging in and will send someone (often numerous someones) out to mark the locations of all of the underground utilities in the area where you will be working. Best of all, they will do this for FREE, and you like free things, right? You=re reading this free tutorial aren't you? This really isn't a case of public generosity, the utility companies do not want you to dig up their pipes and wires, so they pay for this service! In areas where USA is not available you should contact all the utility companies yourself. Even if you do use USA you should also look around for signs of unknown underground dangers. If you see a wire or pipe extending out of the ground you can bet it goes somewhere, try to figure out where. Remember that if you accidentally cut a utility line your surviving relatives may be charged for the cost of repairing the pipes or wires by the utility company!   

 2.
Take a tip from your cat. Ever notice how a cat stretches after it gets up from a nap. When=s the last time you saw a cat with a pulled muscle? Stretch those muscles before you start work to help reduce the amount of pain killers and sore muscle ointment you will need tomorrow.    

3.
Wear proper work clothes. Wear a back brace (you know, one of those girdles the employees wear down at the home improvement store) 

while lifting and digging, wear heavy closed‑toe shoes, and long pants to protect your legs. Guys‑ if you get PVC cement on your legs you will find that removing it is a very unpleasant experience.    

9.2.2


4.  
Don't get sunburned! Wear a hat and sun block if you're not accustomed to working outdoors.    

5.  
Never get into a trench that is deeper than your knees, and never sit or lay in a trench. Trenches that appear stable can collapse without warning. Remember that if you are knocked unconscious you will not be able to pull yourself out. All that needs to be buried is your head and its all over! 

6.  
Drink lots of liquids.     

7.  
Don't work alone. Have someone else around who can go for help in an emergency.    

8.  
Wear gloves to minimize blisters on your hands. Hand lotion is another must have item, handling dirt dries out your hands and makes them crack. When you get PVC cement on your dry, cracked hands it stings. To remove the PVC cement from your hands use acetone. If you think the PVC cement stings wait till you feel the acetone! 

9.  
Never leave trenches or holes open when you aren't working. Avoid trenching more in a day than you can finish and backfil. If you can't backfill the trench then cover them with boards or rope them off, even if you're just going to lunch. 

10.  
Don't leave your tools laying around. You'll feel like a idiot when you have to go to the hospital with a broken nose because you stepped on a rake and the handle flipped up and hit you in the face.   

11.  
Keep children away from the work site. They love to play in the piles of dirt, but it just isn't safe. Lots of kids are injured each year at construction sites.   

12.  
Watch out for overhead wires. You don't want to knock down someone's telephone wire with a piece of PVC pipe, and of course if you're using metal pipe and bump into a bare electrical wire... 

Alright then. Its time to get your hands dirty!
[image: image1.png]Photosynthesis

Solar Energy

CO;

(Carbon dioxide
from atmosphere)
N\,

\02

(Oxygen to
atmosphere)
Food in the
H20 form of sugar
(Water from (Chemical energy
soil moisture) for plant)

Carbon Dioxide Water Solar Energy
6CO2 + 12H.0 + Light ——a

Glucose Water Oxygen
CeH1206 + 6H0 + 602




9.2.3

                                      Course: 01.463 Landscape Design and Management                 Unit 9, Lesson 2

Revised May 2007

