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From the Editors
Welcome to WATERWORKS! This issue marks The Grapevine’s second newsletter under its new educationfocused format and bimonthly distribution. The theme of this issue is water-wise management strategies. This
subject is especially timely given that the South Carolina Drought Response Commission has classified
Greenville as one of nine counties experiencing “Extreme Drought” conditions.
Inside these pages, you can learn about employing water-saving measures in landscape design, constructing a
rain garden, identifying drought-tolerant plants and using water-friendly lawn strategies. The concepts of
transpiration, xeriscaping and the plant disease triangle are discussed. Plant adaptations that help retain water
and books that can make you water smart are shared. In addition, new statewide Master Gardener (MG)
requirements that become effective January 1 are outlined.
Beginning in 2009, 20 hours of Clemson Extension-approved Educational Service hours and 10 hours of
Continuing Education hours will be required of certified MGs who wish to maintain Active Status. (See Page 11
for details.) The good news for Greater Greenville MGs: The educational nature of The Grapevine means
that reading it has been approved to count for 0.5 hours Continuing Education hours per issue for those
who report volunteer time for doing so. That means GGMG members who log their volunteer service can
receive up to three hours of Continuing Education credit a year just for reading the newsletter! Starting with this
issue, members can get 0.5 credit hours if the time is reported between January 1 through December 31, 2009.
To receive this credit, however, requires using the new statewide reporting system that launches in January
(http://www.clemson.edu/cemg/State.php).
Finally, contributors from within GGMG and across the state are being sought to share their expertise (and
pictures) on these upcoming themes: weeds (February), container gardening (April) and plant disease (June).
Please call Jeanine Halva-Neubauer at 360-7101 if you are interested – you’ll receive Educational Service hours
for writing, too! We’ll be happy to help you with the article, and Cory Tanner, our local Extension agent, reviews
all content for accuracy.
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– Jeanine Halva-Neubauer and Sandra Fraser

Water, Water Everywhere but Only a Tablespoon to Drink
Water is a precious commodity that we cannot continue to use as an unlimited resource. Because landscaping
can account for the largest single use of municipal water, the home landscape is an excellent place to begin
reducing water demand. But first, take a big gulp and ponder these water-worthy facts:
• If all the world’s water were fit into a gallon jug, the fresh water available for use would equal a
tablespoon.
• For most North Americans, more than 50% of their residential water is used on landscape and lawns.
• The average U.S. resident uses 80 gallons of a water a day.
• The overall amount of water on our planet has remained the same for two billion years.
• The water that came from your faucet could contain molecules that Neanderthals drank!
• Oceans contain 97% of the earth’s water, 2% of which is frozen. About 80% is surface water. The other 20%
is either groundwater or atmospheric water vapor.
• More than 90% of the world’s supply of fresh water is located in Antarctica.
• Only 2.5% of our water is fresh water. Fresh water is either groundwater (which can take a lifetime to travel a
mile) or is readily accessible in lakes, streams, rivers, etc. However, less than 1% of our water supply can be used
for drinking.
• Water moves around the earth in a five-part cycle: evaporation, condensation, precipitation, infiltration and
surface run-off.
• In a 100-year period, a water molecule spends 98 years in the ocean, 20 months as ice, about 2 weeks in lakes
and rivers, and less than a week in the atmosphere.
• Frozen water is 9% lighter than water, which is why ice floats on water.
• Water regulates the earth’s temperature.
Please turn the page to start finding out how you can save this precious resource and incorporate water-reducing
principles into your landscape designs and gardening routines.
Source: http://ga.water.usgs.gov
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Get (Water) Smart in Your Landscape Design
This fall, Clemson Extension collaborated with Alabama’s and Georgia’s Cooperative
Extension Services to offer a Regional Advanced Master Gardener program about the
impact that home landscapes have on water consumption and water quality. Called
“Advanced Concepts in Water Smart Landscape Design,” this continuing education
opportunity was offered simultaneously to MGs in South Carolina, Georgia, Alabama
and Tennessee via Internet.
Nearly 300 MGs participated! I hosted a site in the Greenville Extension Office with 23
participants: 18 were Greenville MGs. The others came from Spartanburg, Pickens,
Lexington and Aiken counties.
Two primary issues emerge when we consider water resources: quantity and quality.
Quantity is probably foremost in our thoughts because of the drought, but quality is of
equal importance in our area. The training addressed both topics in-depth.
The program consisted of three daylong classes a month apart. Each day included
classroom training in the morning. Class activities were taught by experts from Clemson,
University of Georgia and Auburn University, with participating sites watching the
broadcasts via the Internet. After class, members were provided lunch, and each site offered afternoon activities that complemented the
day’s lesson.
The afternoon activity that I selected was the design and construction of a rain garden. I secured a partnership with the City of Greenville
to design and build an Extension demonstration rain garden in Cleveland Park. Logistics and timing delayed construction of the rain
garden, but it will be built in the spring. The garden will have detailed signage and will serve as a highly visible demonstration of what
homeowners can do to capture storm water runoff.

Day 1: The initial lesson focused on landscape design. Enhancing water use efficiency by grouping plants of similar water needs together
and reducing the amount of irrigated lawn were major focuses as well as designing landscapes that increase storm water infiltration into the
soil and decrease runoff. The afternoon activity introduced the concept of rain gardens, and we conducted an analysis of the Cleveland
Park site where we will install the demonstration garden. (See Page 3 to learn more about rain gardens.)
Day 2: Landscape management techniques that impact water quantity and quality were shared. We discussed common pollution sources in
the landscape and how they can be reduced. Proper use of fertilizers and pesticides and efficient irrigation methods were major emphases.
We also focused on storm water runoff collection, either with rain barrels or cisterns in the landscape, or with rain gardens for increased
soil infiltration. In the afternoon, we worked on design details of the demonstration rain
garden.
Day 3: Finally, we put it all together by looking at how our landscape practices impact

streams in our neighborhoods and, ultimately, the entire watershed and community. We
learned what healthy streams should look like visually, chemically and biologically. During
the afternoon, the class went to Falls Park and conducted a stream assessment in the
Reedy River. This fun activity “wetted” participants’ desire to look for and find many
interesting creatures.
This advanced MG training was both timely and successful and will serve as a model for
That’s Water Under the Falls Park Bridge
future continuing education programs. I hope to offer at least one program like this
annually. Because of the length and in-depth nature of such training, participation would
satisfy all 10 hours of continuing education required to maintain Active Status under the new Continuing Hour system starting January 1.
Participants were given access to the PowerPoints and notes from each presentation so that they may use them in public education
programs. MGs who took part in this training are now fully equipped to teach others how to make their landscape “Water Smart.”
– S. Cory Tanner, Urban Horticulture Extension Agent and MG Extension Agent for Greenville/Spartanburg Counties

“After taking this class, I will never think about water the same way. I was astonished to learn that a home air conditioner produces more
than five gallons of free water a day, not just that little trickle I was aware of; and while I knew that having a rain barrel was a good thing,
I also thought that in a time of little rainfall, it would be practically useless. Then in the Water Smart class, I learned that more than 1,000
gallons of water come off a 2,000-square-foot roof during a one-inch rainfall!”
– MG Water Smart Class Participant Jean Lindsey
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Rain Gardens
A rain garden is a shallow, constructed depression planted with
deep-rooted native plants and grasses. It receives runoff from
hard surfaces such as a roof, sidewalk and driveway. Rain
gardens slow the rush of water from these hard surfaces, hold
water for a short period and allow water to naturally infiltrate
into the ground. The rain garden forms a “bioretention area” by
collecting water runoff and storing it.

Illustration by Stephen Buchanan

Think of a rain garden as a personal water quality system that
filters runoff from your roof and lawn and recharges
groundwater. The first flush of rain “ponds” in the depression of
the rain garden and contains the highest concentration of
materials washed off impervious surfaces such as roofs, roads
and parking lots. A nutrient removal or “filtering” process takes
place as the water comes in contact with soil and roots. This
process accounts for the improved water quality. A rain garden
also conserves municipal water resources by reducing the need
for irrigation.
Rain gardens are a beautiful, colorful way for homeowners,
businesses and municipalities to ease storm water problems.
There is a growing trend by cities and homeowners to incorporate natural processes to help relieve flooding and pollution, and rain gardens
are part of that plan.
Design and Installation
Since there are many ways to design and size a rain garden, please do your homework before adding one to your landscape. Following are
three electronic sources that provide details and instruction on rain garden creation:
Rain Gardens in Connecticut: A Design Guide for Homeowners. Links to Web site where .pdf manual can be downloaded
Rain Gardens: A How-to Manual for Homeowners. Roger Bannerman and Ellen Considine.
http://www.lowimpactliving.com/blog/2008/04/14/how-to-build-a-rain-garden/
Where you choose to locate the rain garden is important, and you should take the time to assess the conditions in your yard to determine
the most appropriate place.
• The rain garden should be at least 10 feet from the house so infiltrating water doesn’t seep into the foundation.
• Do not place the rain garden directly over a septic system or near wells and underground utilities.
• It is better to build the rain garden in full or partial sun, not directly under a big tree.
• It may be tempting to put the rain garden in a part of the yard where water already ponds. Don’t! The goal of a rain garden is to replenish groundwater supplies
by encouraging infiltration or percolation from the plant zone to the permeable zone underneath. The permeable zone stores the water until it seeps into the subsoil.
Your yard’s wet patches show where infiltration is naturally slow and tends to pond. A rain garden should not pond for more than six hours.
• Water should pool in your rain garden for no more than six hours after rainfall before it is absorbed. This is important for both the
plants as well as mosquito concerns. If your rain garden is correctly located and installed, mosquitoes will not be a problem as water will
only last for a few hours in the rain garden. Mosquitoes need seven to 10 days to lay and hatch eggs.
Choosing the Right Plants
It is best to use native, non-invasive species that can tolerate the stress from both brief periods of pooling as well as dry periods between
rainfall events. A variety of plants with large root structures will make your rain garden more effective and less susceptible to disease. It is
also better to use plants with a developed root structure instead of starting plants by seed. Seeds will have a hard time establishing in the
conditions of a rain garden and will also leave the soil exposed and prone to erosion.
Maintenance
During its first year, the plants in your rain garden may require some supplemental water during dry periods. Some weeding may also be
required the first year until the plants fill out and can out-compete weeds.
Source: Rain Gardens: A How-to Manual for Homeowners, Bannerman and Considine
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Southeast and Deep South
Wildflowers, Ferns, Grasses and Sedges:
Adiantum capillus-veneris, Southern maidenhair fern
Athyrium felix-feminam, Lady Fern
Chasmanthium latifolium, River Oats
Eupatorium coelestinum, Blue mist flower
Habranthus tubispathus, Texas copper lily
Helianthus angustifolius, Swamp sunflower
Iris fulva, Red Louisiana iris
Lobelia cardinalis, Cardinal flower
Muhlenbergia capillaries, Muhly Grass
Onoclea sensibilis, Sensitive fern
Osmunda cinnamomea, Cinnamon Fern
Osmunda regalis, Royal Fern
Panicum virgatum, Panic Grass
Penstemon tenuis, Gulf coast penstemon
Physostegia virginiana, Fall-blooming obedience plant
Rudbeckia maxima, Giant coneflower
Sorghastrum nutans, Indian Grass
Stokesia laevis, Stokes aster

Good Rain Garden Plants
Perennials:
Amsonia tabernaemontana, Blue Star
Asclepias incarnate, Swamp Milkweed
Asclepias tuberose, Butterflyweed
Aster carolinianus, Climbing Aster
Baptisia species, False Indigo
Boltonia asteriodes, Boltonia
Chrysongonum virginianum, Green and Gold
Chelone glabra, Turtlehead
Coreopsis auriculata, Mouse Ear Coreopsis
Coreopsis lanceolata, Tickseed
Coreopsis rosea, Swamp Coreopsis
Eupatorium dubium, Joe Pye Weed
Hibiscus coccineus, Texas Star
Hibiscus moscheutos, Swamp Mallow
Iris virginica, Blue Flag Iris
Liatris spicata, Gayfeather
Phlox paniculata, Garden Phlox
Phlox subulata, Moss Pinks
Rudbeckia fulgida, Rudbeckia
Rudbeckia laciniata, Green-headed Coneflower
Solidago rugosa, Goldenrod
Verbena Canadensis, Verbena
Vernonia novaboracensis, Ironweed

Trees and Shrubs:
Acer rubrum var. drummondii, Southern swamp maple
Agarista populifolia, Florida Leucothoe
Aronia arbutifolia, Chokeberry
Betula nigra, River birch
Callicarpa Americana, Beautyberry
Calycanthus floridus, Sweet Shrub
Cephalanthus occidentalis, Buttonbush
Clethra alnifolia, Pepperbush
Euonymous americanus, Strawberry Bush
Fothergilla gardenii, Fothergilla
Gelsimium sempervirens, Carolina jessamine
Ilex cassine, Dahoon holly
Ilex decidua, Possumhaw
Ilex glabra, Inkberry
Ilex verticillata, Winterberry holly
Ilex vomitoria, Yaupon
Illicium parviflorum, Anise Shrub
Illicium floridanum, Florida Anise Shrub
Magnolia virginiana, Sweetbay
Myrica cerifera, Southern wax myrtle
Sabal minor, Dwarf palmetto
Taxodium distichum, Bald cypress
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Water-wise Ways – Not Just for the Desert
Using water-wise or water smart principles, also called xeriscaping, refers to the conservation of water through creative landscaping.
Originally developed for drought-prone areas, these principles now enjoy broad appeal. With water considered an expensive and limited
resource, all landscaping projects – residential or commercial – can benefit from this alternative. Almost any landscaping style can be achieved
and the principles applied to any yard in North America. In fact, incorporating these principles can result in up to a 75 percent reduction in
water use!
Seven Principles of Water-wise Landscape Design
1. Planning and Design: The fundamental element of water-wise design is water conservation. Landscape designers constantly look for ways to
reduce the amount of applied water and to maximize the use of natural precipitation. Before setting pencil to paper, familiarize yourself with
these seven principles, and tour local nurseries to see what drought-tolerant plantings are available. Using graph paper, draw an aerial view of
your property and begin your plan with the following considerations:
• Orient the plot by marking north, south, east and west. Include any limiting features such as trees, fences, walkways or structures. Note
areas of sun and shade, which will help establish zones of differing water needs. You’ll want to group plants with similar watering needs for
most efficient water use.
• Study the natural contours and drainage patterns of the land. These contours can be easily developed into terraces, which add visual
interest and help reduce soil loss and erosion due to rain or irrigation. Terraces can be as little as three inches high and still offer visual appeal;
terraces over a foot will require considerable support, such as rock walls or timbers reinforced with steel stakes.
• Consider the planned use of each area. Areas for seating, walkways, visual barriers, dining or play should be defined and incorporated into
your plan. Reduce home moisture problems by not placing plants too close to a house, thereby blocking foundation vents.
• Design turf areas for easy mowing. Curved swaths are usually better than straight runs with sharp turns. Narrow swaths can be difficult to
water with sprinklers.
• Place large plantings, such as shrubs and trees, to provide natural heating and cooling opportunities for adjacent buildings. Save shade
trees whenever possible.
2. Soil Improvement: The ideal soil in a water-conserving landscape does two things simultaneously: drains quickly and stores water. These goals
are achieved by increasing the amount of organic material in your soil and keeping it well aerated. Compost usually is the ideal organic
additive. Test your soil yearly to see how it can be improved.
3. Create Limited Turf Areas: Reduce the size of turf areas as much as possible, while retaining some turf for open space, functionality and
visual appeal. When planting new turf, or reseeding existing lawns, select the water-saving species best adapted to your area. In our area, those
turfgrasses are zoysia, Bermuda, centipede and red fescue. Do not cut grass lower than an inch (higher for fescue). Small lawns may negate
the need for an engine-driven mower, thus reducing pollution as well. (For more information on turf, see Page 7.)
4. Use Appropriate Plants: For best results, select plants that are native to your region as they are well adapted to your climate. Using plants
native to your area can eliminate the need for chemical supplements; sufficient nutrients are provided by healthy organic soil. Native plants,
shrubs and trees also offer a familiar and varied habitat for local wildlife.
• Use drought-tolerant plants. In general, these plants have leaves that are small, thick, glossy, silver-gray or fuzzy – all characteristics that
help them save water.
• Select plants for their ultimate size to reduce pruning maintenance.
• For hot, dry areas with south and west exposure, use plants that need little water. Along north and east-facing slopes and walls, choose
plants that like more moisture. Do NOT mix plants with high- and low-watering needs in the same planting area.
• Plant trees to help reduce evaporation by blocking wind and shading the soil.
5. Mulch: Cover the soil’s surface around plants with mulch, such as leaves, coarse compost, pine needles, wood chips, bark or gravel. Mulch
helps retain soil moisture and temperature, prevent erosion and inhibit weeds. Organic mulch (generally preferable to inorganic, but do not
use cypress or cocoa shells) will slowly incorporate into the soil, so more will need to be applied over time. To be effective, mulch needs to be
three to five inches thick. There should be no areas of bare soil; however, do not place mulch against tree bark. Mulch should be extended to
a tree’s drip line. On steep banks, pine straw holds better than shredded bark and decreases erosion.
6. Irrigate: Avoid overwatering. Soaker hoses and drip systems offer the easiest and most efficient irrigation because they deliver water directly
to the plant’s base, reducing moisture loss from evaporation. They also deliver the water at a slow rate, which encourages root absorption and
decreases pooling and erosion. It’s usually best to water deeply and less frequently to encourage development of a deep root network.
7. Maintain your landscape: Aside from occasional pruning and weeding, maintenance should be minimal. Watering requirements are low and
can be met with simple, low-visibility irrigation systems. If weeds become a problem, thicken the mulch layer. Do not cut turf areas too short
– taller grass is a natural mulch that shades roots and helps retain moisture. Avoid over fertilizing. Maintenance can be reduced by half by
following these seven guidelines and can increase your property value as well.
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To Learn More
Clemson Extension has a water conservation booklet, EC 672, and a Home Landscaping Circular, 671. HGIC
offers four topic sheets on drought and water conservation: 1717, 1703, IL55 and 1724. Lists of droughttolerant plantings also are included in many books, such as The Southern Gardener’s Book of Lists and Ortho’s All
About Shrubs and Hedges (see “references” on Page 9).

Partial List of Drought-tolerant Plants
For a more complete list, see pages 16-20 in the above-mentioned booklet (see right).
Achillea, Yarrow
Alyssum
Artemisia, Wormwood
Asclepias, Butterfly Weed
Monarda, Beebalm
Campanula carpatica, Bellflower
Campis, Trumpet Vine
Coreopsis species
Cosmos
Geranium, Cranesbill Geranium
Hemerocallis, Daylily
Echinacea, Coneflower
Euphorbia
Gaillardia, Blanket Flower
Solidago, Goldenrod
Origanum vulgare, Greek Oregano

Artemisia

Photo Credit: Jennifer Benner

Nepeta

Heliopsis, Oxeye sunflower
Hosta
Iris, tall-bearded
Kniphofia, Red Hot Poker
Stachys byzantina, Lamb’s Ears
Lavendula, Lavender
Liatris, Spike Gayfeather
Nasturtium
Nepeta, Catmint
Penstemon, Beard-tongue
Perovskia, Russian Sage
Portulaca, Rose Moss
Rudbeckia, Black-eyed Susan
Salvia species, Sages
Sedum
Tradescantia, Spiderwort
Veronica, Speedwell

Penstemon
Source: www.fireflyforest.com

Portulaca

Source: vtgcrec.ifas.ufl.edu

www.heavypetal.ca

Grasses
Calamagrostis acutiflora, Feather Reed Grass
Festuca, Fescue
Pennisetum, Fountain Grass
Miscanthus gracillimus, Maiden Grass
Panicum, Maiden Grass Switch Grass

Shrubs
Amelanchier, Shadbush
Aronia, Chokeberry
Buddleia, Butterfly Bush
Caryopteris, Blue Mist
Cotoneaster,
Hypericum, St. Johnswort
Juniper
Potentilla, Buttercup Shrub
Cytisus, Scotch Broom
Viburnum

Panicum

Amelanchier

Source: wihort.uwex.edu

Rain Barrels
Rain barrels are a great way to capture runoff from your roof. If you have gutters on your
house, you may be able to collect 55 gallons of water during a ¼ - ½ inch rain by directing a
downspout to a rain barrel. Water captured in barrels is a free source of water for watering
gardens and lawns, with the added advantage of helping the environment. Rain water is softer
than tap water; it has no chlorine, lime or calcium. It has less sediment and dissolved salts and
is warmer than tap water. It is excellent (some say better) for watering plants.
For a resource list on where rain barrels can be purchased, visit www.gardengatemagazine.com
and search for Issue 52 or “rain barrels.” If you are interested in building your own, follow the
video at www.finegardening.com. It’s easy and under $50.
Source: Garden Gate Magazine
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The Grass Is Always Greener When It Gets Watered
Turfgrasses, like all living plants, require water for growth and survival. The problem is that turfgrass accounts for much of our residential
and commercial water use. Bearing in mind that turfgrass has significant recreational, functional and visual appeal, please consider keeping the
size of your lawn to a minimum, planting drought-tolerant grass and practicing prudent irrigation, as outlined below.
During long, dry, hot periods in the South Carolina summer, there are two choices when it comes to lawn irrigation:
• Water the grass to keep it green or
• Do not water the lawn and watch it turn brown and dormant
Each choice bears consequences. Besides increasing mowing time, watering may encourage weed growth, stimulate disease outbreaks and
raise your water bill. If you let the lawn go dormant, warm-season grasses (such as bermuda and zoysia, the most drought-tolerant in our area,
followed by centipede) will remain alive and grow when more favorable conditions prevail. However, tall or red fescue cool-season grasses
may not fare as well. While a well-established fescue lawn can go dormant without serious injury, a newly established lawn with a limited root
system may be killed.
When to Water
The most efficient way to water a lawn is to apply water when the lawn begins to show signs of stress from lack of water. Use the following
techniques to identify signs or indications of water need:
• Color test: When water becomes unavailable for an extended period, a lawn will exhibit a bluish-gray cast.
• Footprinting: Walk across your lawn late in the day and see if you left “footprints.” Footprints appear when grass plants have low levels of
water in their tissues. When grass blades are compressed by your feet, the low water levels prevent the blades from springing back. If your
footprints remain for an extended period of time, water the lawn to prevent the grass from going dormant.
• Leaf check: During dry periods, grass leaves respond by wilting, rolling or folding. These symptoms signal that watering is necessary to
prevent the turfgrass from turning brown and becoming dormant.
• Screwdriver test: Press a screwdriver into the lawn. If the soil is very dry, it will be difficult to push in the screwdriver. Use the screwdriver test
to confirm the results of the other visual methods to help judge when you should water.
You can also sample the soil from the root zone and see if it feels dry. Prolonged dry periods with high temperatures, strong winds and low
relative humidity cause the lawn to appear drought-stressed. During such times, plants wilt even though water may be in the soil. This is
because leaves lose water faster than can be absorbed through roots. However, always check the soil since watering may be needed.
When a lawn exhibits symptoms of drought stress, apply about an inch of water to heavy or fine-textured soil (less on coarse or sandy soil).
These amounts will moisten the soil to a depth of about five inches. If you cannot apply this entire amount at once because of water running
off from the lawn, apply about half an inch at a time and allow the water to soak in before you continue. Determine the depth of penetration
with the “screwdriver test.” If you have a portable sprinkler, move it often to avoid surface runoff and excessive water use.
Once you water, do not do so again until you observe water deficiency symptoms. NEVER water grass every day except during the
establishment of newly seeded, sodded or sprigged lawns. Daily watering with a little water encourages a shallow root system, making the
grass less drought-tolerant. Stretch the interval between waterings to as many days as possible to encourage the development of deep,
extensive roots. Once you choose to water, continue watering. Encouraging the lawn to break dormancy and then not watering again will
exhaust the plants and can cause injury.
Water early in the morning; it is the most efficient and beneficial time. Water evaporation is minimized so that most of the applied water is
used by the grass plants. Also, early morning irrigation may curtail the development and spread of diseases. Grass blades dry quickly, reducing
the probability of fungus spores from germinating and infecting the leaf tissues.
Water-saving Tips
• Let the lawn “show” you when it needs water. Look for footprints, a bluish-green or bluish-gray cast or wilted leaves.
• Water only those areas that need it, not the entire lawn. Look for signs of thirst to identify highly drought-prone areas: high spots; sandy
locations; and areas adjacent to sidewalks, patios and driveways.
• In lawns on compacted clay soil where water does not penetrate easily, consider aerifying the lawn. Loosen the soil with a spading fork or
use a machine that creates holes or “pores” in the lawn by the action of spoons or tines mounted on a drum or reel. As the machine rolls
over the lawn, it removes cores of soil from the ground, loosening the soil. The holes also serve as reservoirs by collecting water that reduces
surface runoff. Cool-season lawns are best aerified in the fall and warm-season lawns in the summer.
• Use less visible irrigation systems – such as drip, soaker hose and subsurface systems – which use water more efficiently with less
evaporation and leaves less water on foliage to thwart disease.
• For an in-ground, automatic sprinkler system, set the time clock to “off” and manually turn the system “on” when the lawn needs water.
The automatic position is useful when you are away for more than a few days. Even then, the clock can be made to operate more efficiently
by installing a rain shut-off device that overrides the system when it rains.
• Fix leaky hoses, spigots and valves. A lot of water is wasted with leaky hose connections and worn-out spigots. Check sprinkler heads for an
even spray pattern and direction of spray. Replace sprinkler heads that leak.
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Managing the Lawn During Stressful Summers
• Test your soil and follow a fertilization program according to the test results. Add the appropriate amount of lime and maintain
adequate levels of phosphorus and potassium to encourage deep rooting and drought tolerance.
• Reduce thatch layers thicker than half an inch by dethatching. Heavy thatch layers may contain more grass roots than soil, thus
making the grass plants less tolerant to drought and more susceptible to heat injury.
• Use natural fertilizers with “slowly available” or “water-insoluble” nitrogen and synthetic fertilizers that contain slow-release nitrogen, such
as urea formaldehyde or sulfur-coated urea. The nitrogen in these types of fertilizer does not quickly wash away, and it provides green color
without causing excessive leaf growth. Do not overfertilize. Apply fertilizer at the proper time of year.
• Do not water when rain is forecast.
• Raise the mowing height of the lawn mower during summer months; a higher mowing height encourages root growth, retains moisture and
reduces heat stress. For non-fescue grass under normal conditions, mow 1.0-1.5 inches high; for fescue, mow about twice that high.
• If mowed frequently enough, leave lawn clippings on the lawn to mulch the turf and reduce fertilizer needs.
• A well-established fescue lawn can go dormant in the summer without serious damage. However, a new lawn of fescue cannot.
– Excerpted from S.C. MG Training Manual, EC 678

Transpiration: How Water Moves Through Plants
Most people know that water enters a plant through its roots. Less well-known is that the plant loses about 99 percent of that moisture as
water vapor from its leaves in a process called transpiration.
Transpiration keeps plants cool in the same way that sweat evaporating from our skin keeps us from overheating. It also pulls water from
cell to cell – from the roots to the top of the plant. In effect, it is the process of losing water that actually provides moisture to all parts of
the plant.
When the air around a plant is hot, dry or windy, transpiration rates are higher, requiring more soil moisture to keep the plant from wilting.
Drought-tolerant plants reduce transpiration by conserving moisture. Many hollies, for instance, have small, thick leaves with a waxy
coating that lose water more slowly than plants with large, thin leaves with no coating. Other plants store moisture through careful
regulation of their stomates that open and close to permit transpiration or with small hairs on their leaves to reflect light, shade the leaf and
reduce air flow over its surface. Succulents save water in their thick, fleshy leaves and have the added ability to open their stomates only at
night, taking in the carbon dioxide necessary for photosynthesis and storing it for the following day.
Certain root systems also make some plants drought-tolerant. For example, plants with both surface and taproots can capture moisture
from light rains as well as moisture lower in the soil, while plants with fibrous roots collect most of the rain before it can penetrate to more
deeply rooted plants.
– Excerpted from Page 3D of Marian St.Clair’s gardening column in the June 14 Greenville News
Water Proof
Plant transpiration is pretty much an invisible process – since the water is evaporating from the leaf
surfaces, you don’t just go out and see the leaves “sweating.” Just because you can’t see the water doesn’t
mean it is not being put into the air, though. During a growing season, a leaf will transpire many times
more water than its own weight. An acre of corn gives off about 3,000-4,000 gallons (11,400-15,100 liters)
of water each day, and a large oak tree can transpire 40,000 gallons (151,000 liters) per year.
Source: http://ga.water.usgs.gov
Transpiration is the process by which plants lose water out of their leaves. Enclosing the
leaves and stems makes the process visible and demonstrates how much water a plant
loses into the atmosphere.

Creating Zones in the Water-wise Garden
An important part of water-wise design is creating watering zones. It’s a practical and simple concept that groups plants with similar water
requirements to make irrigation more efficient and less wasteful.
Most home landscapes can be divided into the following zones:
High water use: This zone is for your moisture-loving plants. Locate them close to the house where plants are easy to water and enjoy.
Moderate water use: This zone is for plants that require average rainfall and can adapt to occasional dry soil. Watering is required during
times of climatic stress such as heat waves, high winds or prolonged drought.
Low water use: This zone is for plants that can thrive on natural rainfall once they are established.
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Water Whys and the Greenville Gardener
Since we live and garden in the driest and thirstiest part of South Carolina, a discussion of drought and water conservation as related to
phone calls coming into the MG office at Clemson Extension is a timely topic.
Here is a sampling of caller concerns in the past few months:
• “The nuts from my pecan trees are not coming out of the shell in nice full halves.”
• “My willow tree died and had some white stuff under the bark of the root.”
• “Why are my sweet potatoes and tomatoes splitting?”
• “What can I do to save an arborvitae that is brown on one side?”
• “I have this 3-year-old maple, and the leaves are smaller than usual and show a slight cupping.”
• “What is causing my cleyera to lose its leaves?”
Our phone workers have been diligent in following up with the callers – providing answers about insects and diseases and suggesting
samples be brought to the office for further analysis by an Extension Agent. However, each callback included a statement that our extreme
drought may ultimately be solely or partly responsible for these problems. Yet not one caller thought the problem was due in any part to
the drought. Furthermore, no one has asked about gardening practices that might minimize the drought’s impact.
Remember these two concepts from your MG training?
Xeriscaping: The term comes from the Greek word xeros, which means “dry.” A xeriscape is a garden built on water-saving principles.
Such principles include the use of mulch, increasing soil content of organic matter, grouping plants with similar water needs, maximizing
the use of native plants and minimizing the presence of thirsty lawn grass, irrigating efficiently and using drought-tolerant plants.
Disease Triangle: The concurrence of three factors allows for the development of
plant disease: a susceptible plant specimen, presence of a pathogen that infects the
plant and environmental factors favorable to the pathogen’s causing development of
the disease. The five major groups of biotic (or infectious) diseases caused by living
pathogens are fungi, bacteria, viruses, nematodes and vascular parasitic plants.
Environmental factors in the disease triangle are nonliving entities that may cause
abiotic or noninfectious diseases. The most prevalent environmental factors in the
disease triangle are insufficient or excessive moisture, poor soil aeration, excessively
high or low temperatures, and nutrient deficiencies or imbalances.
As MGs, you get the connection between a plant stressor such as drought and factors
that prove favorable for plant disease or injury. But most of Greenville’s gardeners do
not. An exception is Bettye Hicks, a 2008 MG Training class graduate, who moved to Greenville two years ago from Texas. For her, dry
growing conditions were the norm, and she and her gardening friends created landscapes built on seven water-saving principles. (Go to
Page 5 to find out more about these seven principles.)
We, as MGs, need to be more cognizant of the “silent killer” side of this drought. We can easily see the effects in our reservoir lakes of
Hartwell, Jocassee and Keowee. But not so easy to see is when a plant loses more moisture through transpiration than it absorbs from the
soil. And not so easy to see is the physiologic stress of water deprivation that results in plant tissue degeneration, growth cessation, reduced
photosynthesis, stomatal closure, disorganization of chloroplasts and reduction in defenses against pests and pathogens.
References
• Clemson University. The South Carolina Master Gardener Training Manual. Clemson University Public Service Publishing, 2007.
• Chaplin, Lois Trigg. The Southern Gardener’s Book of Lists. Taylor Trade Publishing, 1994.
• O’Sullivan, Penelope. Ortho’s All About Shrubs and Hedges. Meredith Books, 1999.
• Clemson University. Home and Garden Information Center.
• Kelly, John, Mary Haque, Debra Shuping & Jeff Zahner. Xeriscape: Landscape Water Conservation in the Southeast. Clemson University, 1991.
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• Sinclair, Wayne A. & Howard H. Lyon. Diseases of Trees and Shrubs. Comstock Publishing Associates, 2005.
– Betty Harms, Clemson Extension Office Coordinator
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Readings for a Rainy Day
With growing concerns about natural resources and weather patterns that give us too
much water now and one later, careful garden planning is more important than
ever. Consider how you will apply, as well as restrict, water to your garden. Make it a point
to group plants with like needs for moisture together, select drought-tolerant species or
those that accommodate the natural water patterns in your landscape, and work a rain
barrel or cistern into your garden design.
If you need a little help with ideas like these, the following books are a good place to start.
Some Like It Hot (P.J. Gartin and F. Brian Smith) will end frustration and confusion over
which plants will survive the heat and humidity of a southern summer. Packed with
reliable advice and inspired gardening solutions, this book will tell you what will work
where, as well as provide imaginative techniques for the ecologically oriented gardener.
Passalong Plants (Steve Bender and Felder Rushing) describes 117 plants that might not be
found in garden centers but have passed from generation to generation of southern
gardeners, proving their easy propagation and longevity in the landscape. The book gives particulars on hardiness, size, uses and horticultural
requirements.
Xeriscape Handbook: A How-to Guide to Natural, Resource-Wise Gardening (Gayle Weinstein) covers the seven basic principles of water-wise
gardening, but it also offers much more. The book gives detailed guidelines about the design process, as well as practical pointers and how-to
photos. Other tips, such as how to create a compost pile, will come in handy for all types of environmentally friendly gardens.
The Carolina Yardstick Workbook (Clemson Extension) can be downloaded at www.clemson.edu/cyn/. The 22-page workbook shows you how
to have a healthy yard by working with South Carolina’s environment rather than against it. Information includes chapters on water efficiency
and managing storm water runoff, with directions on how to make a rain barrel.
– MG Marian St.Clair

Wet and Wily Plant Adaptations
Plants have evolved some clever ways of adapting to dry conditions and extended periods of drought. Fortunately, the list of drought-tolerant
plants that thrive in our area is extensive and contains many colorful possibilities.
Specimens such as stonecrop (Sedum) and hens and chicks (Sempervivum) have evolved fleshy leaves (similar
to cacti) to help retain water, making them the camels of the plant world. Other plants have evolved a
waxy, whitish coating (glaucous) on the leaves. Still others have leaves that are leathery or finely cut to help
prevent water loss.
A related strategy can be seen in bearded irises (Iris). They have fleshy rhizomes (modified stems) that
store water. Plant bearded irises high so that the rhizomes are clearly visible to ensure they stay dry and do
not rot from excessive moisture.
Other plants have evolved hairy or wooly surfaces to help conserve
moisture, such as lamb’s ears (Stachys byzantina). Plants with fine hairs
are easy to identify in the garden; they have gray or silver foliage that
reflects light and heat. Lavender (Lavandula), wormwood (Artemisia),
yarrow (Achillea) and culinary sage (Salvia officinalis) are just a few
examples. These plants need full sun and good drainage to survive.

Sedum

Plants with deep taproots can survive drought spells because their deep
root systems dry out less quickly than those with shallow roots. A
grassland species known for having a large taproot is false blue indigo
(Baptisia). Some wonderful cultivars of false blue indigo are ‘Purple Smoke’ (steel-gray stems and robust
purple flowers), ‘Carolina Moonlight’ (creamy yellow flowers) and ‘Twilite Prairieblues’ (burgundy flowers
highlighted with yellow.

Stachys byzantina

Baptisia
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Continuing Volunteer Hour Requirement Begins January 1
A major initiative that starts in 2009 is the Continuing Volunteer hour program for Certified Clemson Extension Master Gardeners
(CEMGs) – that means you. This new requirement is akin to MG programs in other states: 20 hours of Educational Service and 10 hours of
Continuing Education per calendar year to maintain Active Status. Beginning January 1, the “20-10 hours” must be logged in the new online
state MG reporting system (http://www.clemson.edu/cemg/State.php) for them to count.
Here are answers to common questions MGs have about these requirements:
What’s the new Continuing Volunteer hour program?
The Continuing Volunteer hour program rewards CEMGs who volunteer with Clemson Extension beyond the initial 40-hour requirement.
CEMGs are classified depending on their level of volunteerism as Student, Intern, Active, Alumni or Emeritus. Starting January 1, all
members have Active Status and remain so until December 31. Those who meet the 20-10 rule in 2009 will obtain Active Status for 2010.
• Student: someone currently enrolled in the MG training course.
• Intern: someone who has successfully completed the MG training course but has not finished the initial 40-hour volunteer commitment.
A Certified CEMG has successfully completed both the MG training course and the initial 40-hour requirement.
• Active: Certified CEMGs who volunteer beyond the initial 40-hour requirement and meet the Continuing Volunteer hour requirement,
which totals 30 hours. Active MGs have completed at least 20 Extension-approved hours of Educational Service and 10
Extension-approved Continuing Education hours in a calendar year.
• Alumni: Certified CEMGs who do not complete the above requirements. Alumni can still be members of GGMGA and receive group emails, newsletters and other information about association events. A reactivation protocol to regain Active Status is being devised.
• Emeritus: Those serving the CEMG Program for an extended period may be nominated by the local MG coordinator. Qualifications for
Emeritus Status are being determined.
How are volunteer hours categorized in the new system?
Volunteer hours are divided into four categories: Educational Service, Continuing Education, Community Service and Administration. The
local MG coordinator has the final say on what counts in each category.
Educational Service and Continuing Education hours count toward fulfilling the initial 40-hour requirement or the 30-hour
requirement to maintain Active Status under the new Continuing Volunteer hour program.
• Educational Service: teaching others research-based information about gardening. These activities contribute directly to the CEMG mission
and therefore apply toward the initial 40-hour requirement for Students and Interns and also to the 20 continuing hours required to
maintain Active Status. Working in the Extension Office and at Ask-A-MG booths, assisting with the symposium and Jr. MG Program,
giving educational programs to non-MGs (Lecture Series, Speaker’s Bureau, helping with the MG training course) and writing/editing The
Grapevine are a few examples of Educational Service.
• Continuing Education: attendance in a program that advances your knowledge and makes you a more effective MG volunteer. These formal
education programs must be pre-approved by the local MG coordinator and are designed for you to learn something that you can later
teach to others. Time counts toward the 10 Continuing Education hours needed to maintain Active Status. For GGMGs, reading The
Grapevine also can count in this category. Students and Interns are exempt from this requirement during their certification year.
Administration and Community Service hours do not directly support the CEMG mission: to select, train and utilize knowledgeable volunteers to
facilitate the educational work of the local Consumer Horticulture Agent, by providing research-based information to citizens of the state. Therefore, although
such work is encouraged, Administration and Community Service hours do NOT count toward the initial 40-hour requirement or
the new 30-hour requirement to maintain Active Status under the new Continuing Volunteer hour program.
• Administration: hours not directly related to educational service programs, such as planning social activities and performing GGMGA
officer duties.
• Community Service: using MG skills to improve the community in a non-educational manner. Examples include city beautification projects,
general maintenance of food bank, school and church gardens. Routine maintenance work conducted within our four project
gardens is considered Community Service and will not count toward the initial 40-hour requirement or the 30-hour requirement
to maintain Active Status.
Why should I report Administration and Community Service hours if they don’t count toward any requirement?
ALL volunteer hours are important to the future of Extension and MG programs. The State Legislature reviews total volunteerism within
the program and makes budget decisions based on these reports. Total hours reported across all categories also will be considered for
special recognition and awards.
For further information, please contact Gail Berry at 268-4420 or Cory Tanner at 232-4431. In the future, see Page 12 for items denoted as
Continuing Volunteer hour possibilities approved as counting toward the 20-10 requirement.
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UPCOMING EVENTS
MG Meetings
Wed., Dec. 3:
Mon., Jan. 12:
Programs
Mon., Dec. 1:
Mon., Jan. 5:
Wed., Jan. 7:

Jr. MG Program (mandatory for all instructors); call 281-7893 for time and place
Executive Committee, Extension Office, 6 p.m. (not date change)
Holiday Party, Spaulding Farms Clubhouse, 100 Spaulding Farm Road, 6:30 p.m., $5, 234-9952
A short MG meeting will occur, 50+ Club members will be announced, and entertainment will follow
Evening Program – “Gardens of the Pacific Northwest,” University Center, 7 p.m., with Marian St.Clair
Jr. MG Program starts. RMSC, 3:30-6 p.m.

Community Project Workdays
Sat., Dec. 6:
Project Host, 9 a.m., call Suzy Seagrave, 294-0954
Sat., Jan. 17:
Project Host, 9 a.m., call Suzy Seagrave, 294-0954
Tues., Dec. 2 & 9: Butterfly Garden, 9:30 a.m., call Ginger Kopka, 963-2245
Tues., Jan. 13:
Butterfly Garden, 9:30 a.m., call Ginger Kopka, 963-2245
Wed., Jan. 14:
Children’s Garden, 10 a.m., call Deborah Schneider, 246-5508
Sat., Jan. 24:
Children’s Garden, 10 a.m., call Deborah Schneider, 246-5508
Special Events
Sat., Dec. 13:
Wed., Jan. 14:
Fri., Jan. 30:
Sat., Feb. 7:

Ask-A-Master Gardener Booth, RMSC Second Saturday, Shelter 2, 9 a.m.-2:30 p.m.
Winter Luncheon – “Combining Perennials,” Commerce Club, 11:30 a.m., Pam Beck; call Steve Luck, 244-7462
Field Trip to SE Flower Show in Atlanta, 8 a.m.; contact Marian St.Clair at gardnpea@charter.net or 297-8632
GGMG Symposium: What a Wonderful World … of Gardening. Materials will arrive soon – register early (and online).

*Butterfly Garden: Ginger Kopka 963-2245
*Heritage/Herb Garden: Liz Purcell 380-5508
*MG Office at Extension: Chris Brafford 877-3656, Betty Harms 288-6720
*Plant Sale: Rebecca McKinney 414-5337
*Symposium: Judy O’Neal 277-7799, Jessica Miller 228-2189

*Children’s Garden: Deborah Schneider 246-5508
*Project Host: Suzy Seagrave 294-0954
*Executive Committee: Evelyn Onofrio 244-1767
*Ask-A-Master Gardener: Debra Varvaro 607-5508
*Junior Master Gardener: Mary Ann Coleman 281-7893

DON’T FORGET THE SPRING PLANT SALE – KEEP POTTING PLANTS! MORE INFO TO COME SOON!

The Grapevine
Jeanine Halva-Neubauer, Editor
84 Westview Avenue
Greenville, SC 29609
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