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PATHWAY:  
Plant Science - Horticulture

COURSE:  

Nursery and Landscape

UNIT: 

Effective Watering Methods and Techniques

[image: image4.jpg]



Introduction
Annotation: 
Students will learn the importance of water in plant growth and development.
Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  

8 Hours.
Author: 
Argene Claxton
Additional Author(s): 

Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards: 
AG-NL-11.  Students will compare and contrast the use of various plant irrigation methods based on plant needs, effectiveness and economic feasibility.

a.
Explain the relationship between water and plant growth.


b.
Judge types of irrigation systems based on plant needs, effectiveness, feasibility, ease of 
use, etc. 


c.
Practice effective watering methods and techniques. 

GPS Academic Standards:
SCSh2  Students will use standard safety practices for all classroom laboratory and field investigations.
SCSh4  Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.
SC7  Students will characterize the properties that describe solutions and the nature of acids and bases. 

SB4  Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems.

National / Local Standards / Industry / ISTE:



Understandings & Goals

Enduring Understandings: 
Students will learn the importance of water in plant growth and development. They will learn the basics of irrigation systems. Students will understand effective watering practices and techniques.
Essential Questions: 
What is the importance of watering plants and what are some of the irrigation systems utilized to water these plants?

Knowledge from this Unit:  
1.     Explain the relationship between water and plant  growth.



2.
Judge types of irrigation systems based on plant needs, effectiveness, feasibility, ease of use, etc. 

3.     Practice effective watering methods and techniques.
Skills from this Unit:  
Students will be able to explain watering needs of plants. The students will also be able to design and install irrigation systems. They will be able to prescribe proper watering techniques and procedures.




Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	x
	Group project

	x
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges
__ Academic prompts
__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment(s) Title:
Lesson Introduction Activity

Individual Learning Activity

Group Learning Activity

Presentation Learning Activity

Evaluation Exercise

Irrigation Test

Assessment(s) Description/Directions:
Attachments for Assessment(s): 
Lesson Introduction Activity

Individual Learning Activity

Group Learning Activity

Presentation Learning Activity

Evaluation Exercise

Irrigation Test


Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

2.  Review Essential Questions.


3.  Identify and review the unit vocabulary. 

4.  Introduction and Mental Set

Ask the class which of them likes to drink water and why?  Let the students discuss why they think it is important to drink water and why they love it.

Some possible answers:

It helps replenish their water content in their bodies- rehydration.

It helps quench their thirst.

Some may like to drink water because it is good for them.

After discussing this, ask the students if they think water helps other living things also.

The answer is yes.

Now lead the students in a discussion as to why it is important to water all living things.

Explain the relationship between water and plant growth.

5. Discussion
I. Why is there a need for watering plants?

1. Plants use water in photosynthesis and to maintain all plant processes. P.649 Introduction to Horticulture

2. Plants use large quantities of water absorbed by the plant roots. P.649 Introduction to Horticulture

3. Water evaporating from the leaves keeps the plants tissues cool. P.649 Introduction to Horticulture

4. Plants require water to transport nutrients from the roots to the stems. P.649 Introduction to Horticulture

5. Water is the most important requirement for plant growth.

 
P.650 Introduction to Horticulture

II. What factors affect plant watering?

1. Transpiration- The loss of water from the plant through the leaves in the form of water vapor.

2. Evapotranspiration- The rate of transpiration as affected by the rate of evaporation Known as the ET rate 

3. Percolation- The downward movement of water through soil.

4. Available water- The amount of retained water in soil that plant roots can absorbed

5. Wilting point- When plants cannot get enough moisture.

6. Waterlogged- over watered.

7. Water infiltration- Movement of water into the soil.

8. turgidity- The rigidity of living cells due to pressure against the call membrane from within by the cell contents.

9. gravitational water- The water that moves from large pores due to the pull of gravity after precipitation or irrigation

10. permanent wilting point- The point at which plants wilt, fail to recover turgidity, and die.

11. Evaporation- The changing from a liquid to a gaseous state

12. Field capacity- When the water content of a soil fills the  small pore spaces

III. Identify the techniques for checking the water level of soil.

1. rain gauge-an instrument used to collect precipitation

2. tensiometer- A device used to measure the tension with which water is held in the soil.

3. moisture meter- An Instrument used to indirectly measure soil moisture, such as tensiometer electrical resistance block 

4. With experience, touch can help indicate water needs. Also if containers are used, pick the container up and evaluate the weight.  If the container is heavier than normal, then the container may not need watering.

IV. What care should be given to new plantings?   

1.
How often should new plantings be watered?   

· Regular watering is critical during establishment. 

· Deep and thorough watering for the first growing season

· Enough water to wet the soil to a depth of 12-16" (1" per week during 1st growing season).

· Infrequent deep watering is preferable to frequent shallow watering

· Saucering of soil around the new planting is beneficial because it holds water for the plant roots to absorb.

· Keep the root system moist, but not too wet, for the first six to eight weeks after planting. 

· The amount of water and frequency of application depend on the soil type and plant. 

· Trees and shrubs may require watering twice a week when there is no rain. 

· Annuals and ground covers may need daily watering during establishment. 

· Let soil moisture be your guide for watering frequency.

IV. Practice effective watering methods and techniques

Develop the following hypothetical situation for the class. You hired a landscape company to install and maintain a new foundation planting consisting of evergreen and deciduous trees and shrubs.  After a month of service, you notice several shrubs browning and trees wilting.  You notify the contractor and they advise you to be patient.  Three months have passed since the contractor was hired and now you notice 75% of the plants are either dead or dying.  What is your reaction?  Allow students to voice their ideas on a possible solution.

When the students suggest (or you have to suggest) the company refund the money paid and they (the students) will replant the landscape themselves, ask them what they need to know to prevent a similar occurrence.

Answers will vary but may include:

Watering

Fertilizing

Control of pests

Pruning

I. Compare the different types of watering systems.

1. What is irrigation? Providing water not naturally provided to the plant.

2. What are types of irrigation systems?

Tube-watering system- Irrigates individual plant pots by connecting a main water line to each pot with a small plastic micro-tube

· Ooze tube watering system- One that drips water slowly from thin-walled plastic tubes onto the root medium surface to water greenhouse crop

Spray stakes- An irrigation system where water is applied over the canopy of the plants with spray nozzles mounted on risers.

· Surface irrigation- One that siphons water from ditches along the edge of the field into furrows next to rows of plants.

· Drip irrigation- Irrigation water supplied through a thin plastic tube at a low flow rate so that the soil only in the plants immediate vicinity is moistened; trickle irrigation 

· Trickle tape- Emitters made from thin plastic lateral tubing with perforations along the entire length.

Microsprinklers- sprinklers that distribute irrigation water over a very small area under shrubs or trees 

· Hand moved watering systems- A large, above-ground irrigation system using aluminum pipe laid down between the rows of crops which has to moved by manual labor

Side-roll watering systems- A series of large wheels along the length of the pipe that elevate the sprinkler line above the field crop which is easily moved.

Point source emitters- Small sprinklers placed underground close to root systems.

· Pop-up heads- Sprinkler heads that are forced out of the ground when water pressure is applied to the system.

Porous tubing- Plastic tubing with openings around its circumference and its length for dispersing irrigation water.

What are advantages of each?  Disadvantages?

Irrigation systems:
A.
Water requirements vary depending on the crop, climate, season, soil conditions and method of application.

B.
Selection of the right kind of watering system can save labor and water, and assure quality in the landscape.


There are two basic types of landscape irrigation.

What are they?

Drip or trickle irrigation

Sprinker or overhead irrigation


What are some advantages of overhead irrigation?

· Leveling is not as critical for sprinkler irrigation

· More uniform wetting of the surface area is possible

· Sprinklers can also be used for frost control

· overhead irrigation uses PVC pipe with pop up gear driven heads

· In general initial installation costs and power costs are higher than for drip irrigation systems

What are some advantages of drip irrigation?

· Drip irrigation is the latest innovation in irrigation systems

· The soil is wet by small amounts of water dripped slowly through devices or emitters

· Emitters are located at intervals along the lateral plastic tube which is usually laid on the soil surface

· The lateral lines are connected to a main line that receives water from a source

· Water is usually applied very slowly at the rate of 1-2 gallons per hour

· Less expensive

· Less weed germination

· Less plant disease

· The main advantage is that it uses less water than the systems

6.   Section 2 -  Judging, planning and designing types of irrigation systems based on plant needs.

Planning and constructing an irrigation system requires a lot of research and is something that will require a lot of thought.  Most people will have some type of yard or flower garden which will require watering.  Proper understanding of the planning, design, and construction of an irrigation system will allow them to do this project effectively.  The following steps will allow anyone the proper knowledge to successfully complete an irrigation project.

Discussion

1.
Planning Your Irrigation System.  Before you begin:


What factors will affect your irrigation system?

A.
Water capacity determines the size of your system.

B.
How many sprinklers your system can run at one time depends on how much water your home can supply.  In this section, you’ll make a few simple measurements to determine your water capacity.
2.
Determine Your Water Meter Size
Water meters are usually 5/8, 3/4 or 1 inch in size.  You’ll probably find this number stamped on the side of the water meter or printed on your water bill.  If not, your local water company can give you the answer.

3.
Determine Your Service Line Size
Your service line is the pipe that runs from your water meter to your house, or into your house from the basement.  Write your service line size down for future reference.

4.
Determine Your Water Pressure
For service lines without pressure regulation, your water pressure is measured in pounds per square inch (psi) at an outside faucet near where you’ll locate your control valves.  A pressure gauge makes it easy to make this reading.  Just make sure all water sources both inside and outside the house are turned off.  Simply attach the gauge to an outside faucet and open the faucet fully.  Do this two or three times at the times of day that you’ll be watering, then use the average reading.  

If your service line has a pressure regulator, or you can’t get a gauge, ask your water company for the average water pressure at your meter.  Write your water pressure down for future reference.

5.
If Your Water Comes From a Pump
Check with your pump dealer or a pump service company, or refer to your pump owner=s manual to determine the pressure (psi) and flow (gpm) of your pump.  These figures are determined by your pump type and capacity and the distance that you are lifting the water.  Write these figures down for future reference.

6.
Read Your Water Capacity From the Chart
Use the information you’ve just obtained to find your water capacity on the chart.  For example, a 5/8" meter and 3/4" service line at 55 psi yields a water capacity of 10.0 gallons per minute (gpm).  Write your home=s water capacity down for future reference.

7.
The Components You’ll Use
All automatic home watering systems use pipe, valves, sprinkler heads and an automatic timer.  This overview explains the role that these components play in your complete system.  These are the parts that make up your system:

A. Timers:  A timer tells your system=s automatic control valves on which days to water, how long to run, and when to start.  Various models offer programming options that let you customize day schedules, run times and start times, to the unique needs of different parts of your yard.

B. Valves:  A control valve supplies water to sprinkler heads along a dedicated section of pipe.  Electrically controlled by your timer, each valve turns off and on to deliver precisely the right amount of water to a specific area of your yard.

C. Piping:  PVC pipe connects your service line with your control valves.  Either PVC or poly pipe may be used between the valves and sprinkler heads if local codes permit.  Poly pipes should not be used for connecting control valves to the service line because it cannot withstand surge pressures.

D. Sprinkler Heads:  You may select from a complete line of Water Saver sprinkler heads including pop-ups, rotors, shrub heads and bubblers to provide the right amount of water in the right pattern for your specific areas.  You conserve water and grow a healthier yard by designing a system that delivers just the right amount moisture, precisely where you need it.

8.
Planning Your Installation
Delivering water where it’s needed - the first step in laying out your system is to decide which areas you want to water, and the kind of spray patterns these areas require.  You’ll choose sprinkler heads appropriate for the size and shape of this area, and arrange the sprinkler heads so that their spray patterns overlap for uniform coverage.

9.
Plot the Locations of Areas to Water
Using the grid provided in our Free Design Plan area, plot the outlines of your home and garden areas.  Include walks, driveways and patios.  Use a tape measure for accuracy, and make sure all the areas match the scale of the grid.  Divide up lawn areas into large squares and rectangles to make it easier to group sprinkler heads.  And label each area according to type of foliage (e.g. lawn, shrubs, flower bed, etc.)

10.
Choose the Right Types of Heads
For each type of foliage you’ve identified, there is a specific type of sprinkler head recommended, with various coverage patterns to choose from.  The different kinds of sprinkler heads ensure that each kind of foliage is watered in the most appropriate manner.

11.
Closed Case Rotors
A.
Closed case, pop-up sprinkler (rotor) is designed to take the noise and maintenance out of watering medium to large areas.  Rotors provide excellent watering coverage when spaced 28' to 45' from each other.  The rotor=s closed case design provides quiet operation and less sprinkler maintenance because dirt and debris are unable to reach the inside of the sprinkler.  Two quick-change, color-coded nozzles (1.25 & 2.50 GPM) are included with each rotor.

B.
3" Water Saver Pop-Ups.  The water saver 3" pop-up sprinkler clears tall grass for even water distribution while providing a low spray angle which minimizes evaporation and wind drift.  The radius can be adjusted up to 12 1/2' and the spray pattern can be fine tuned in precise increments after installation with a screw driver.  Water Saver pop-ups come in a choice of 10 color coded spray patterns and features a heavy-duty filter basket which resists clogs and an exclusive Santoprene wiper scale that blocks damaging grit that can cause leaking and unreliable pop-up action.


C.
2" Water Saver Pop-Ups.  The same water-saving features as Lawn Genie’s 3" Pop-Up, but with a filter lower 2" height.

D.
Water Saver Shrub Heads.  The same Water Saver nozzle design as Lawn Genie Pop-Ups conserves water while meeting the special needs of shrubs and similar ground cover.  A full range of patterns (color coded for easy selection) let you adjust radius with a screwdriver.  Connects easily to any 2" riser.

12.
Position the Heads for Uniform Coverage
A. Properly positioning your sprinkler heads is very important for correct watering.  When sketching in the sprinkler heads, start with the largest area first, and complete one area at a time.  Use a compass to help draw circle and part circle patterns.  You may need to adjust spacing to achieve the most uniform coverage.  Spacing should be no further apart than 50% of the diameter of the sprinkler throw (i.e. head-to-head spacing: throw from one sprinkler hits the sprinkler on either side of it).

B. Begin by placing 1/4 circle sprinklers in the corners of the lawn areas.  Overlap coverage as shown by adding 2 circle sprinklers along the sides, and then if needed, full circle heads in the center.  Use rectangle-pattern heads to water narrow strips.

C. Finally, add sufficient shrubbery spray heads and bubblers to soak flower beds, planters and shrub areas.

13.
Adding Valves to Your System
Divide your sprinkler heads into zones.  Now it’s time to divide your sprinkler heads into groups, or zones. A zone is a group of sprinkler heads connected together on one pipe controlled by a single valve.  Each valve is electrically controlled by the timer and automatically turns on and off to deliver precisely the right amount of water to the sprinkler heads it controls.  The basic idea is to group together areas of your yard that have the same watering needs, so the sprinkler heads supplying each area will water on the same schedule.  This lets you tailor watering needs to the different areas of your yard.

14.
Don’t Mix Pop-Ups or Shrub Heads in a Zone

Pop-ups and shrub heads may be used in the same zone, but bubblers must be grouped in a separate zone.  Failure to follow this rule will interfere with proper water distribution.
15.
Use Separate Zones for Sun and Shade.

Group sprinklers in sunny and shady areas separately, so that you can tailor your watering schedule to give each area the water it requires.
16.
Add up the GPM for each Zone

Referring to the chart we’ve provided, write the gpm (gallons per minute) requirement next to each sprinkler head on your layout.  When you group the heads into zones, add up the figures for all the heads in each zone.
17.
Make sure GPM is Less Than Water Capacity

Compare the total gpm for all heads in each zone with the water capacity you determined from the table.  The total for each zone must be less than your home=s water capacity for proper operation.

18.
Group Valves Into Manifolds

You’ll use one control valve for each zone.  For convenience, it helps to locate these valves together in a grouping called a manifold.  Choose an accessible spot away from heavy foot traffic, and as close as possible to your service line.  You may want to locate one manifold in your front yard and one in back.
19.
Select the Right Valve for Your System

Automatic valves come in three basic types.  All turn groups of sprinkler heads on and off in response to either electrical signals from your timer or manual operation.  The type of valves you use depends on local codes and source of your water supply.
20.
Automatic Anti-siphon Valves

Required by most local codes in most areas, these valves have a built-in backflow prevention device to prevent sprinkler water from flowing back into your home water supply and possibly contaminating it.
21.
Automatic In-Line Valves

These valves are primarily used with wells, or where codes require a separate backflow-prevention device.  They=re usually installed below ground and protected by a valve box.
22.
Manual Valves

Used for systems without an automatic timer, these valves turn on and off with a simple twist of the handle.  They can accept an automatic valve adapter if you decide to add a timer later.
23.
Choose the Right Size Valve

Regardless of which type of valve you use, make sure it matches the size of your service line, either 3/4" or 1".  You determined this measurement earlier in this section.
24.
Lay Out Your Pipe

The last step in your system is connecting the service line, and sprinkler heads with pipe.   To minimize pressure loss, use the fewest number of turns.  Several branch lines, rather than a longer run with multiple turns, can accomplish this.  And remember that all pipes and fittings need to be the same size (3/4" or 1") as your control valves.  Using smaller diameter will not increase the water pressure and allow you more sprinkler heads on the line.  If your sprinkler layout requires long runs of pipe (over 100) use one pipe size larger than the valves.
25.
Anti-Siphon Valve

Easy to install, with built-in backflow-preventioin device to protect household water supply from possible contaminants.  Precision gear-drive flow control adjusts each Zone=s flow rate for maximum water efficiency.  Bleed screw allows manual ON/OFF operation of your valve.  Patented, double-beaded molded diaphragm seals tightly to prevent leaks, and spin-off bonnet simplifies maintenance.  Specifically designed for high and low flow rate applications.  Fits 3/4" or 1" pipe.

26.
In Line-Valve
Suitable for use above or below ground.  Flow-through design is especially effective for well or unfiltered water supplies - flushes dirt particles through, so valve doesn’t stick open.  Bleed screw allows manual operation, and reinforced diaphragm ensures long life and low maintenance.  Fits 3/4" or 1" pipe.

27.
Manual Anti-Siphon Valve
Rugged, corrosion-resistant design protects household against backflow contamination in systems without an automatic timer.  Convenient handle turns water on and off with a twist.  Code approved.  Fits 3/4 A or 1" pipe.

28.
Manual Angle Valve

Available for use where codes require a separate backflow-prevention device, or with unregulated water supplies such as well or tank systems.  Fits 3/4" or 1" pipe.

29.
Choosing an Automatic Timer
Select the right features for your yard.  The sprinkler timer is the brain of your automated watering system.  It lets you automatically supply different parts of your lawn and garden with precisely the water they require, exactly when they require it.  While all Lawn Genie timers perform this function, different models offer features that expand your range of control.

30.
Zone Options
Lawns, shrubs, flower beds and other foliage often need different amounts of water.  You can tailor the water delivered to different parts of your yard by assigning a different watering run time to the sprinkler heads controlled by a single valve.  You’ve already learned that a valve and the sprinklers it controls are called a zone.  Lawn Genie timers let you divide your yard into as many as four, six, nine or twelve zones, depending on the model.  The greater the variety of foliage in your yard, or the possibility you=ll expand your system later, the more zones your time should have.

31.
Day Schedules
Some timers let you water at specific intervals, such as every 3rd or 4th day.  Others give you the added flexibility of watering on specific days such as Monday, Wednesday and Sunday of every week.


(Continue numbering as necessary)
Attachments for Learning Experiences: 
Notes & Reflections: 
Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: 


Unit Resources 
Web Resources:
http://www.gaaged.org
Toro How To Installation Guide.  www.lawngenie.com.

PowerPoints:

Horticulture / Equipment Tools: Irrigation Sprinkler System
Attachment(s): 
Materials & Equipment: 
Ruler

Compass

Protractor

PVC pipe, couplings, elbows, tees

Polyethylene pipe

Polyethylene pipe adapters

PVC pipe cutters

Backflow Valve

Pressure regulator

PVC pipe

Gear driven heads

Micro mist heads

Drip line hose and emitters

Time clock
Solenoid valves


What 21st Century Technology was used in this unit:
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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