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Area of Research
Xeriscaping is water conservation through creative landscaping.  This method of water conservation is not only water-efficient but also environmentally friendly, help to preserve a precious natural resource.  With the recent bouts of drought in areas across the nation, it is especially important to find effective methods of conserving water.

There are many ways of xeriscaping, but is most common to use drought tolerant plants for water conservation.   Placing these plants in gardens reduces the need to supply extra water during periods of inadequate rainfall.  However, they must be in the proper soil, irrigation, sunlight and temperatures to become established in the landscape.  The amount of sunlight/shading and initial water that plants receive should have an effect on their ability to grow and utilize water.  In addition, while these plants establish in a stressful environment, they play a role in determine the type and number of insects that are attracted to the plant.  This study will explore the relationship between shading, plant type and watering regime on soil moisture, plant chlorophyll content and insect abundance.  This will be addressed by a series of experiments studying the effects of watering regime, shade, soil, and mulch on drought tolerant, medium tolerant and drought sensitive plants.

Experiment One: Effect of Shading on Xeriscape Plants.

Statement of the Problem
The purpose of this experiment is to test how different degrees of shading will affect how well the plants will retain water in the soil.  The numbers and types of insects attracted to the plants will also be studied.

Hypothesis
Plants placed in more shade will retain the most water due to protection from solar radiation which will cause more evaporation.

Variables
Independent: Amount of shade

Dependent: Soil dryness and plant health

Measurements used to determine the variables:

a. soil moisture

b. plant height

c. foliage chlorophyll

d. foliage temperature

e. numbers and types of insects on the plant

Control: Plants without shade

Methodology 

Materials:

 1. Plants (48 of each species)

a. drought tolerant: vinca

b. intermediate tolerance: zinnias

c. susceptible: impatiens

 2. Pots (288)

 3. Graduated cylinder

 4. Ruler

 5. Soil moisture tester

 6. Instrument to measure chlorophyll content

 7. Thermometer

 8. Field plot

 9. Tents

10. Potting soil

11. Water

Methods:

Pot all of the plants, hold for a week and check the plants.  Place the plants in the field plots under the tents.  The four shade levels (tents) will have 12 of each plant.  For each plant type, four plants in each tent will be watered to full saturation every other day.  Full saturation is measured by determining, using the graduated cylinder, the volume of water to saturate the soil and result in leakage out of the bottom of the pot.  The next four plants in every tent will get one-half of the full saturation amount of water.  The last four plants will get no water. The plants are to be monitored every day and the following parameters will be measured and recorded: soil moisture, plant height, insects (type and number), plant health and chlorophyll content, and foliage temperature.  Monitoring will be stopped when the plants bloom or when the blooms drop; the day of this event is recorded.  This experiment will be repeated twice.

Experiment Two: The Effect of Soil Type on Xeriscape Plants

Statement of the Problem
The purpose of this experiment is to determine which type of soil will give the best germination and development of the plants.  The amount of water retained by the soil-plant system will be studied.

Hypothesis
 Plants will germinate quicker and retain moisture better when grown in the potting mix due to the composition of the potting mix and its moisture retention qualities.  The next quickest will be the top soil.

 

Variables
Independent: Type of soil

Dependent: Soil dryness and plant health

Measurements used to determine the variables:

a. soil moisture

b. plant height

c. foliage chlorophyll

d. foliage temperature

e. numbers and types of insects on the plant

Control: Plants in top soil

Methodology
Materials:

1. Soil

a. potting soil

b. sand

c. clay silt loam

2. Seeds

a. flowers

i. drought tolerant: vinca

ii. drought intolerant: impatiens 

b. herbs

i. drought tolerant: coriander

ii. drought intolerant: dill

c.. grasses

i. drought tolerant: tall fescue  

ii. drought intolerant: Bermuda (Kentucky Bluegrass) 

 3. Pots 

 4. Graduated cylinder

 5. Ruler

 6. Soil moisture tester

 7. Instrument to measure chlorophyll content

 8. Thermometer                 

 9.Water

Methods:

Three experimental groups will be set up, each group will have a different soil type.  The plants in each group will be one drought tolerant and one non-drought tolerant plant of each type, ten seeds of each type of plant will be planted in the pots.  Each group will be divided into two groups of five pots. Each group will have a different watering regime: one group will be watered to full saturation and the other group will be watered to half-saturation.  The plants are to be monitored every day and the following parameters will be measured and recorded: soil moisture, plant height, insects (type and number), plant health and chlorophyll content, and foliage temperature.  Monitoring will be stopped when the plants bloom or when the blooms drop; the day of this event is recorded.  This experiment will be repeated twice.

Experiment Three: The Effect of Mulch and Grass on Water Retention

Statement of the Problem
The purpose of this experiment is to determine if grass or mulch will result in the highest retention of soil moisture and the minimal amount of water needed to keep the xeriscape plants healthy.

Hypothesis
 Mulch will be more effective than grass in retaining soil moisture because it will keep the soil cooler.

Variables
Independent: grass or grass plus mulch as a soil treatment

Dependent: Soil dryness and plant health

Measurements used to determine the variables:

a: soil moisture

b: plant height

c: foliage chlorophyll

d. foliage temperature

e: numbers and types of insects on the plant

Control: Plants with fine mulch only

Methodology
Materials:

  1. Mulch

a. coarse

b. fine

  2. Grass

a. fescue

b. Bermuda (Kentucky bluegrass)

  3. Plants (350 total)

a. drought tolerant: vinca

b. intermediate tolerance: zinnias

c. susceptible: impatiens

  4. Flats (120)

  5. Potting soil

  6. Ruler

  7. Soil moisture tester

  8. Instrument to measure chlorophyll content

  9. Graduated cylinder

10. Water

Methods

       A total of 12 treatments will be set up in the flats using each grass individually, each mulch individually and all combinations of grass plus mulch.  There will be five replicates per treatment.  In each flat, seeds of each type of plant will be planted.  The flats will be watered to saturation (water coming out the drain holes in the bottom) each day.  The plants are to be monitored every day and the following parameters will be measured and recorded: soil moisture under the mulch, plant height, plant health (wilting) and chlorophyll content, and foliage temperature.  Monitoring will be stopped when the plants bloom or when the blooms drop; the day of this event is recorded.  This experiment will be repeated twice.

Experiment Four: Effect of Soil Type on Water Utilization

Statement of the Problem
The purpose of this experiment is to test whether or not different soil additives help the plants retain water. It will be determined which additive will maximize water retention.

Hypothesis
Soil additives will help the plants survive drought because they will help retain moisture.  The additive called Soil Moist® will be most effective since it is specifically designed to increase the water holding capacity of soil.

Variables
Independent: soil additive

Dependent: Soil dryness and plant health

Measurements used to determine the variables:

a. soil moisture

b. plant height

c. foliage chlorophyll

d. foliage temperature

e. numbers and types of insects on the plant

Control: Plants with Soil Moist®
Methodology
Materials:

 1. Soil

a. potting mix

b. clay

 2. Additive

a. sponge

b. cotton

c. paper towels

d. Soil Moist®


 2. Pots (160)

 3. Plants

a. drought tolerant: vinca

b. drought intolerant: impatiens

 4. Graduated cylinder

 5. Ruler

 6. Soil moisture tester

 7. Instrument to measure chlorophyll content

 8. Thermometer

 9. Water

10. Scissors

Methods:

The soil additives will be cut into small pieces.  The maximum amount of water that can be absorbed (saturation point) by the Soil Moist® will be determined; this amount of water will be added to all of the additive treatments.  There will be two groups determined by soil type and four treatments according to soil additive.  Five pots will be set up for each treatment and each pot will contain two plants.  The plants will be watered at the start of the experiment.  The plants are to be monitored every day and the following parameters will be measured and recorded: soil moisture under the mulch, plant height, plant health (wilting) and chlorophyll content, and foliage temperature.  Monitoring will be stopped when the plants bloom or when the blooms drop; the day of this event is recorded.  This experiment will be repeated twice.

 
	


