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It is most successfully used with soil
checking. LOGAN April May June July August Sept.
ETr 4.36 6.07 7.02 7.19 6.86 3.99
3. INDICATOR PLANTS
e . ETo 3.63 5.06 5.85 5.99 5.72 3.33
Droughtsensitive “indicator plants” will
wiltwhen the root zone beginstodry out. PRECIP. 2.59 1.99 0.82 2.16 0.57 5.76
Identify these plants in your landscape EF.PREC. 2.07 1.59 0.66 1.73 0.46 4.61
and irrigate when they begin to wilt.
DIFFER. -1.56 -3.47 -5.19 -4.26 -5.26 +1.28

4. FEEL THE SOIL

The soil “feel method” is used to deter-
mine soil moisture by feeling the soil. By squeezing a handful of
soilitisapparentifsandy or loamy soilsare dry because they run
between the fingers. Clay is hard to break apart when itis dry.
When it is time to irrigate, sandy soils still look dry and will not
quite formaball when you squeeze them; loamy and clayey soils
will form a loose ball. When adequate water has been applied,
you cannot wring water out of the soils. But when you squeeze
them they will form a ball and water will be left on your hand.
Combining this feel method with the plant water zone recom-
mendations for timing irrigation will give you a good guide.

5. EVAPOTRANSPIRATION

The “ET” (evapotranspiration) method is very important. Once
the soil profile has been thoroughly watered in the spring, the
objective is to determine the daily amount of water that evapo-
rates and the amount that is used by specific plants (transpira-
tion), thisisthe ET (evapotranspiration rate). With thisinforma-
tion, an accurate determination can be made about when and
how much to irrigate plants in a given soil. The following table
showsthe monthly evapo-transpiration versusthe precipitation

for the year of 1982. The difference between the two is the
amount of water thatshould be replenished to keep the soil moist
for alfalfa. This is converted below for landscape plants.

Unfortunately the daily reference data needed to determine
ET for landscape plants are not presently broadcast or printed in
the newspapers in Utah, but hopefully it soon will be. To date,
local ET dataare only collected for alfalfa, in northern Utah. Data
are available from the Cooperative Extension Service. This
informationis adjusted belowto estimate landscape water needs.

Thedifference between the ETr (reference ET for alfalfa) and
the ETo (reference ET for grass) is approximately 1.2. ETo, the
grass reference ET, is what we want for landscape use. The next
variable is rainfall and we will use 80% of the total precipitation
as the useable precipitation (EF.PREC.). The difference between
the ETo and the EF.PREC. is the amount of water that should be
replaced, per month, for Kentucky bluegrass. Divide this num-
ber by 8 irrigations per month (twice per week) and you will
know what was applied per irrigation. But, looking back only
gives us indications, and because each year is different, you will
need daily EToamounts to know how much watertoapply tothe
grass.

Table 2 (left). Monthly

precipitation, effective
precipitation and reference
evapotranspiration (ETr)(ETo) in

inches, 1982.



Figure 30 (right). A typical
planting bed with trees, shrubs

and ground cover.
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Let’s use an example for your existing Kentucky bluegrass
lawn. When the daily ETo for grassis broadcastas.20”,.15”,and
.20”; youwill need to replace .20”+.15”+.20”=.55" of water at the
end of those 3 days. Now if it rained .20”, we can only count on
.20” x.08=.16"). So,.55” are needed - .16” of rain =.39” that you
w i I I
provide by irrigating. To effectively apply 0.39” of water will
require a knowledge of the application rate (inches/min) of the
irrigation system. This can be done by catching and measuring
irrigation water over a known time period.

Now the ETo and the EF.PREC. will be used to calculate the
amount of water toapply to the rest of the landscape. We will use
the same method as above and add a landscape factor (KL), from
Costello et al. (1991).

MAPLE
JUNIPEE
sUB-DLPINE FIR

LANDSCAPE FACTOR (KL) =Ks x Kd x Kmc

Ks adjusts for species (combination of high to low water use

trees, shrubs and ground covers):

0.9 = high water use (Zone 3-4) plants

0.5 = moderate water use (Zone 2) plants

0.2 = low water use (Zone 0-1) plants

Kd adjusts for density (canopy and spacing):

1.3 = heavy canopy cover and dense planting

1.1 = average canopy and plant spacing

0.6 = small canopy cover and wide spacing between
plants

Kmc adjusts for microclimate:

1.4 = where there are hot reflective surfaces nearby or
windy conditions

1.0=buildings, structures or pavement do not effect the
microclimate

0.5 = plants are protected from wind and are in shade
part of the day

This is easy to apply. Let’s assume we have low water use
plants (0.2), small canopy cover and wide spacing (0.6), and an
average microclimate (1.0).

0.2x0.6 x 1.0 =.12 = KL the landscape factor

Asanexample from Table 2we know -3.47” of water needed
was for May. Multiply that times the landscape factor, (3.47” x
.12 = 0.42”) gives the adjusted ET for May, call it ETL for the
landscape ET.

If you are interested in calculating all of this more precisely,
the entire table of factors, separated by vegetation types, is
included on table 3, from Costello et al. (1991) reprinted with
permission.

Irrigation applications can be fine tuned by adjusting for the
efficiency of the system. Efficiencies and other scheduling
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Species factor Density factor

Microclimate

tion. The site has loamy soils with a water

factor intake rate of 3/4” per hour. Therefore, it
Vegetation (k) (k,) (k... will take (27 +3/4”/hr =2+ .75=2.67 hrs)
type high ave* low high ave* low high ave* low 2 hours and 40 minutes to absorb 2” of
water. Asmalladditionalamountshould be
Trees 09 05 02 13 10 05 14 10 05 added to compensate for the irrigation sys-
tem inefficiency (100% - 80% =20%), (20% of
Shrubs 0.7 05 02 11 1.0 05 1.3 1.0 05 2" = 4” divided by 3/4” per hour=.53 hours
or 32 minutes). Total irrigation time is 3
Groundcovers 0.7 05 0.2 1.1 1.0 05 1.2 1.0 05 ] ]
hours and 12 minutes based on the soil
Mixed: 09 05 02 13 11 06 14 10 05 intake rate.
trees, shrubs The rate of water application for the
groundcovers irrigation system may alter the time. Itcan’t
shorten the time because the soil can’t take
Turfgrass 0.8 0.7 0.6 1.0 1.0 0.6 1.2 1.0 0.8 up the water any faster, but it can increase
the time. Some sprinklers will apply water
* average.

information can be obtained fromalandscapeirrigation designer.
Differences between total irrigation requirements for trees,
shrubsand perennials within the same zone can be compensated
for by the flow rate of the spray emitters, the number of drip
emitters, or the length of time you leave the hose in one spot.

IRRIGATION RATE
The rate at which irrigation water should be applied is depen-
dent onthe soil intake rate and the irrigation system application
rate. They need to match. Sandy soils absorb water ata variable
rate, but approximately 2” per hour, loams 3/4” per hour, and
clays are the slowest 1/2” per hour.

As an example, lets assume that the ET or your required
water amount for the week was 2”, and there was no precipita-

too fast; try to find asprinkler to match your
soil intake rate. The can test on page 77 will indicate if the
sprinkler is suitable for your soil.

DESIGNING YOUR SYSTEM
Note thata permitisrequired fromthe city planning department
prior to installing an irrigation system. Several good sources of
informationareavailable onirrigation equipmentand designing
irrigation systems: Water-wise Gardening, Time Saver Standards for
Landscape Architecture and information and design brochures
fromsupplierssuchas Toro, Rainbird or Hardie. Local irrigation
and plumbing supply stores, and the Irrigation Association, will
also have information, and may be willing to assist with your
design.

Irrigation controllers are a key to water management with
permanent systems. Controllers activate control valves to turn

Table 3 (far left). Landscape
coefficients for determining

irrigation requirements.



Figure 31. Comparativesoil intake

rates of sand, loam, and clay.
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on water for a specified period at a given time. A controller that
canirrigate slowly for hours is usually preferable to one that has
only short cycles. A water budget feature that allows easy
seasonal rate adjustment, multiple programs for irrigation zon-
ing and multiple start/stop options is important. Precipitation
sensors are becoming more dependable, and they are valuable
because they shut off the irrigation system if it is raining to
prevent runoff and

water waste.

CHECKING YOUR SYSTEM

The can test measures the amount of water actually applied
by sprinklers. Space 4 straight sided cans of 3” - 6” diameter,
such as clean soup or coffee cans, under your sprinkler. Turnon
the water for 15 minutes. Turn it off and measure the depth of
water in each can. Add the amounts to get one total and divide

by the number of containers (4). Then multiply this total by 4 to
getinches per hour (4 x 15 minutes = 1 hour). The rate should be
equal to or less than your soil intake rate. (The can test is often
used for monitoring bluegrass turf irrigation. The general rule
is to apply 1.57- 2” of water per week during June, July and
August, and 1” per week during spring and early fall.)

REFERENCES:
Water-wise Gardening, Lawn Sprinklers: A Do-It-Yourself Guide,
Time-Saver Standards for Landscape Architecture.

LANDSCAPE INSTALLATION

Thereare many sources of information oninstalling alandscape;
references are listed within the section to provide guidance. A
summary of steps is provided here, with information that is
pertinent to installing a low water landscape.

A SUMMARY OF STEPS:

SHND LOOM

LAY

CHECK LOCAL REGULATIONS before
starting. Thereare specific setbacks foryards,
fences, walls and solar access. Mark your
utility lines before any work is started and
check on local grading ordinances and per-
mit requirements for construction. Contact
the Planning and Zoning Department for a
copy of the land use ordinances. If there is
vegetation that you hope to protect while
large equipment is on the site, rope off the
area to be protected.




78

Implementing Your Plan

COSTS
Once your landscape is designed, it is important to look at a
realistic cost estimate. A list of factors for consideration in
preparing acost estimate is included in the Appendices. Nextto
each factor is a column for quantity, unit price and total. Detail-
ing each section of this list will help you approach an accurate
estimate. The following figures provide a current price range
that may assist you with your cost estimate.
e Grass Seeding 60-70 cents/sq. ft.
including seed, finish grading and topsoil
< Irrigation System 30-50 cents/
sq. ft.
« Seedbed Preparation 10-15 cents/sq. ft.
including soil preparation with soil amendments

Planting trees, shrubs and ground cover:
= shrubs planted 5’ on center (0.c.) .90-$1.10/sq. ft.
trees 20’+ o.c., ground cover 18” o.c.
< TreePlanting 30-50 cents/sq. ft.
2” caliper, one per 500 sq. ft.
= Planting Wildflower Carpet $5.00/sq. ft.
including soil preparation and sod

- Mulch $325/yd?
1 cubic yard covers 108 sq. ft. 3” deep
= Stone setin sand $8-9.00/5q. ft.
= Stone setin concrete $10-12.00/sq. ft.
= Brick setinsand $4-6.00/sq. ft.
= Brick set in concrete $5-7.00/sq. ft.
= Concrete $1.50-2/5q. ft.

formed, poured and finished
You canseethatitis costly to have hard surfaces installed. Ifyou

install the materials yourself, the costs will often be 50-75% less.
You can compare costs by checking current prices for materials
and multiplying those unit costs by the size of your project area.

PHASING CONSTRUCTION

Phasing is a process of dividing a project into sections with
planned completion dates. This makes jobs more manageable
and affordable than working with the entire project at once.

Phasing is often necessary due to:

- costs

= timerequired to complete an entire project

= order time for materials

= time of year for planting

= scheduling with contractors
Your decision on how to phase construction will be dependent
on factors that effect your project and your priorities. Some
materials will only be available ata certain time. Plant materials
should be planted at the times specified in this section under
planting; usually spring or fall. This requires planning and
scheduling for site clean up and soil preparation prior to plant-
ing.

Consider the amount of time you will have available to
install a landscape. It may be most practical to do some of the
work yourself, and to hire professionals to do portions such as:
tree planting, irrigation installation, or patio and deck construc-
tion. Be prepared for construction projects to take longer than
planned.

If cost is the determining factor, cost estimate your land-
scape by “useareas.” With the costs you can prioritize landscape
areas for installation. Then look at water zones and plant
materials. Understand how the irrigation system (hose and
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sprinkler or permanent system) will be installed or retrofitted as
part of your phasing. Permanent irrigation systems are usually
installed in one phase. If a system is too expensive to include in
aparticular phase, itcan be added later. If heavy equipment must
be used, think about access to the area where it is needed.
Consider completing phases that require such equipmentfirstso
that new installations are not disturbed.

PHASING EXAMPLE

Let’s examine phasing for a 1/4 acre lot. The primary objective
is to clean up the backyard and reduce water use. The second
priority is to add trees to the perimeter of the yard for privacy;
and the third priority is to replace the bluegrass turf in the front
yard with turf that requires less mowing and water.

The first priority may be handled by scheduling clearing and
grading. Unwanted plants are removed first and existing turfis
removed with asod cutter; by shoveling itoutand turning itover
and shaking the soil loose; or by applying an herbicide such as
Roundup (don’t allow spray to touch other plants, see direc-
tions).

The soilsin the planting beds should be tested and amended
with 3” of composted organic matter and fertilizer if needed.
Because it is easier to plant big plant materials before smaller
shrubsand ground covers, itwould be preferable to also address
the second priority of tree planting, at least in the area where
other plantswill be added. Quality trees should be selected from
reputable nurseries prior to planting time. Planting holes should
be prepared for planting and trees should be watered immedi-
ately after planting.

Awoven landscape fabric could be installed at this stage for
weed control. Small trees, shrubs, perennials, annuals and
groundcovers would be planted next. Permanent irrigation
would then be installed with 3”” of mulch applied to the planting
beds.

Existing plants in the water zone where the work occurs will
require temporary irrigation while work progresses. Too often
plantsare neglected and die during the conversion; give existing
plants extra care during this process.

The final phase involves removing sod, explained in “site
clearing” below, and seeding. Timing is critical for establish-
ment of seed to take advantage of soil moisture. The procedure
isexplained under “planting and seeding.” Late fall or springare
the most common seeding times. Seedbeds must be free of rocks
and soil clods and improved with organic matter. Seeds should
be raked into the soil and a mulch should then be applied. You
can see that careful planning is required to install a landscape
successfully.

Water-Saving Gardening has an excellent two page descrip-
tion of a phased conversion process and Landscape Renovation
may be helpful also.
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INSTALLATION PROCEDURES

Site Clearing of Debris and Unwanted Plant
Material

Site clearing involves removal of unwanted or unsightly materi-
als. The unwanted plant material may be a diseased tree that is
choking out other desirable plants or a plant that is in the wrong
water zone (transplantitif possible), or turfthat needs to be taken
out so more water conserving plants can be planted.

Removing unwanted turf can be done several ways. Here
are two recommendations. Stretch out the garden hose, or use
stakes and string to outline the area where you intend to remove
turf. Rent a sod cutter to cut the grass; then shake as much soil
from the roots as possible (that’s your topsoil) before disposing
of the grass. If you have a weed infestation and you plan to
convertthis areato wildflowers and water conserving turf, after
the original turf is removed, take time to rough up the area with
arototiller, water for two weeks, dig out or spray the weeds, and
repeat this process a second time. Weeds will still persist, and it
will be important to dig them out or spot spray them as they
emerge. Because weeds and wildflowers are eradicated by the
same herbicides, you want to be rid of the weed infestation
before planting wildflowers. Continue to repeat the spot treat-
ment until the weeds are under control.

Another method of removing turfisto spray the turf with an
herbicide such asRoundup. Ifthe turfissprayed in the fall while
the grass is still actively growing, and it is left undisturbed over
the winter, the grass will be mostly decomposed by spring. The
soil can then be tilled, raked and amended for seeding.

Valuable mulches of old leaves and small twigs should not
be considered debris. They should be left because of their

importance to the survival of some plants, particularly native
species. Alsoconsider leaving adead tree for raptorsand nesting
birds, but be sure that the tree is not a safety hazard. Dense
brushy under- growth should be left for small birdsand animals.
Whenever possible, incorporate existing plant materials into
your design.

Transplanting plants from one part of your yard to another
isdifficult. Trees larger than 2” diameter at breast height (DBH)
should be moved with heavy equipment. Trees with a DBH of
11/2” orlarger should have the roots cut the year before the trees
will be moved. Cut the roots in a circle with a diameter 10 to 12
times the diameter of the tree trunk at breast height. The depth
of the cut should be 75% of the width of the diameter. After
cutting the roots, backfill with sandy soil. Cutting the primary
roots allows the tree to grow more fibrous roots that will help it
to become established when it is moved to its new site. Trans-
planting should be done when a tree is dormant. Wet the root
zone thoroughly, then allow it to dry for a few days so it is just
moist, not wet, and work ashovel in a circle around an area 10 to
12 times the DBH. A 1” DBH tree will have a root ball with a
diameter of at least 10” to 12”. The hole you dig must be larger
thanthe 12” to getenough of the roots. Once you finally have the
plant free, carefully slide a tarp under it and wrap the root ball
while you move it to it’s new place. Refer to “planting large
trees” for planting information and see Figure 35.

Rough Grading

Rough grading is used to bring ground elevations to approxi-
mately where they meet your requirements for drainage, screen-
ing and aesthetics. Rough grade elevations are often 6” to 10”
below finished grade, allowing for 6” of topsoil and 3” of mulch.



Figure 33 (right). Directing roof

water to plant basins

Figure 34 (far right). A brick
patio with ground cover and

shrubs.
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Asmall bulldozer or frontend loader is usually used for moving
large quantities of soil, and the detailed finishing work is com-
pleted with a shovel, rake and wheelbarrow.

When creating new topography, create positive drainage
away from your house, with a2% minimum grade. Itisillegal to
redirect drainage water problems onto another property, and
new grading must meet existing grades on adjacent properties.
Roofwater should be directed to astabilized outlet of rock or sod,
and then to plant basins. Tree wells should be built around root
systems where more than 6" of cut or fill will occur within the
root zone.

Subsurface Drainage and Underground Utilities
If your soil is heavy clay, consider installing 3-4” diameter
perforated polyvinyl chloride (PVC) pipe on a 2-4% slope, in a
gravel bed next to structures. This will remove standing water
and improve soil drainage. Ifyou have enough elevationchange
on the property, outlet the water where you can use itsuch asin
tree basins or on turf areas.

Utility lines for 120 voltelectricity require site inspection by
the city and installation by a licensed contractor.

Amending Soils

Amend soils in planting areas with 3 or more of rich organic
matter such as compost and well decomposed manure and mix
it well with the top 12-18” of soil. Refer to the section on soil
amendments.

Final Grading

Final grading is the process of smoothing out the bumps after all
the major earth work is done and the soil isamended. If you are
preparing a seedbed for turf, the surface should be free of clods
and rocks and it should be raked until it is fine and smooth.

Walls and Walkways

Walls, walkways, paving, patios, fences, and decks should be
installed next. Ifyou are doing thiswork yourself, be sure to read
and learn about the process before starting. Often compacting
the soil is required before a base material can be laid. It is
importantto properly prepare the base so that expensive surface
materials will not crack and heave (Figure 34).

Thereare beautiful materialsavailable and using good qual-
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ity will enhance your enjoyment of these areas for a long time.
Refer to Nature’s Design, Step by Step Landscaping and All About
Landscaping for installation details. If you can’t afford good
materials initially, mulch the areas or grow annual plants there
until you can afford to do it right.

Permanent Irrigation Systems

Permanentirrigation systems can contribute to good water man-
agementiftheyare designed and installed to provide even water
distribution at an acceptable rate for the appropriate length of
time. It is important to install sprinkler heads at the right
elevation so you can mow over them. Ifthey
are on risers, install them in a mulched bed
so a weed eater isn’t needed to cut vegeta-
tion around them. Invest in a controller
with multiple program options to accom-
modate your water zones. For more infor-
mation refer to Hometime Video Under-
ground Sprinklersor Lawn Sprinklers, A Do-It-
Yourself Guide.

Planting Large Trees

Plant large trees before amending the sur-
rounding soil if heavy equipment must be
used. Often it is necessary to plant large trees before the irriga-
tion system is installed to avoid damage to the system. If
possible, have the planting holes ready when you buy trees and
water the holes a day or two before planting. If you need to store
trees prior to planting, keep them damp and well mulched in a
partially shaded place.

Plant deciduous trees and shrubs while they are still dor-
mant, in late fall or early spring. This applies to bare root, and
balled and burlapped (B&B) stock. Thisisalso a preferable time
to plant container grown stock, although it can be planted
throughout the season. Evergreen trees and shrubs have been
reported to have the bestchance of survival when planted in mid
spring or early fall. The benefit of planting in the spring is that
the plant has an entire season to establish its root system before
winter. Summer planting is difficult and often not successful
because the plant is putting its energy into foliage and the root
system isn’t established enough to provide sufficient water for
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growth.

There are many diagrams available on how to plant a tree,
and the method changes periodically. The current practice is to
dig a hole two to three times as wide as the root ball and deep
enough for the soil to reach the original soil line on the tree when
the hole is backfilled. The tree is then set in the hole on original
soil, not disturbed soil, and soil is added around the root ball

Figure 35. (far left) bare root
planting detail.

burlap tree planting detail

(right).
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(Figure 35). Containers must be removed, and as much burlap as
possible, before backfilling, taking care not to break apart the
root ball. Bare root trees need the support of a mound of soil in
the middle of the hole, and a place to spread roots around the
planting hole (Figure 35).

If you amend soil for atree, be sure it isamended and mixed
well in a large area surrounding the tree, not just in the hole.
Roots of trees will tend to stay in amended soils and not venture
outintothe “real soil,” soitis controversial about whether or not
to amend the soil atall. Flip acoin, butamend itall or none of it.
For mountain and other acid loving plants, apply cottonseed
meal on the surface and water it into the soil. Cottonseed meal
is an organic fertilizer with approximately 7% nitrogen, 2%
phosphorus and 1% potassium.

Establishingawellwitha2"bermofsoilaround atree makes
watering easier initially, but that is where the majority of roots
willgrow. Itisimportanttowater beyond thedrip line of thetree
canopy to encourage the roots to spread and provide more
support for the tree. The soil profile should be thoroughly
soaked after planting. The rootzone of water zone 2-4 plantsand
all evergreens, should also be soaked prior to freezing winter
temperatures. Zone 0-1 plants should not have late season
soaking or fertilizer, because these may cause late growth which
may not harden off before winter.

Tree staking may be necessary to stabilize newly planted
trees (Figure 35). Drive two 6-foot-long stakes into the ground
positioned so that an imaginary line connecting them would be
atarightangle to the direction of strong winds. Hold the trunk
of the tree in one hand and push the top of the tree to one side,
where yousee the tree bend iswhere the ties need to be to support
the tree. Refer to the manual entitled Urban and Community
Forestry for more information. Remove stakes and ties at the end

of the growing season. A loose sleeve of slit corrugated
polythylene pipe slipped around the base of trees will protect
them from mower and rodent damage. Spring tree wrapping to
prevent sun scalding and bark cracking is under question be-
cause of fungus problems. Experts are not all convinced of its
value.

The following are helpful references: Urban and Community
Forestry and Arboriculture: Integrated Management of Landscape
Trees, Shrubs and Vines.

Planting, Seeding, Fertilizing, and Mulching

There is much to learn about successful establishment of native
plants by looking at natural plantassociations. Itisapparentthat
Gambel oaks grow in clusters where the new seedlings get a start
inanatural ground cover of leaf litter, and quaking aspens grow
from suckers that flourish in damp soil where grasses, wild
geraniums and columbines grow. Jim Morris, from Newton,
Utah, only waters the columbines in his natural landscape once
amonthand he has noticed that the naturally reseeded plantsare
now growingon the northeastside of that zone to take advantage
of the shade and subsequently moister soil. Allowing succes-
sional processes to occur is inherent in establishing “native”
landscapes.

To establish native or introduced drought tolerant plants,
recreate the indigenous habitat for the plantsinas much detail as
possible. If your lot is along the foothills, the soil is probably
ready for sagebrush, rabbitbrush, penstemons and yellow mule’s
ears. If you plan to buy and plant mountain plants such as firs,
spruce, mountain lover and kinnikinnick, amend the soil with
organic matter and add cottonseed meal for acidity and nutri-
tion.
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Because it is difficult to establish some native and drought
tolerant plants, you may have the best success by planting
smaller stock: tubelings to 5 gallon size. Small plants can grow
an extensive root system before sprouting larger top growth.

Other introduced plants can be successfully planted in a
variety of sizes, providing they are planted properly and at the
correcttime of the year. Shrubs, perennialsand annuals are most
successfully planted in the spring to allow the growing season
for establishment, but because they are container grown, they
can be planted from spring to fall.

Annuals should be planted as soon as the average frost free
day rolls around, May 1 for the Salt Lake area, and May 15 for
Cache Valley. You can plant earlier if you don’t mind the risk.
Annuals have to complete their life cycle to produce seed for the
next year. If you are expecting them to reseed, plant them early
in the spring. Because some will not produce viable seed, they
must be replanted the following year. Fertilize annuals with 10-
10-10 during the summer. If the soil was not amended prior to
planting, fertilizer should also be added soon after planting.

To plant annuals and perennials, dig holes deep enough so
the roots will be covered with soil, just to the root
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crown. Plant during morning or evening if pos-
sible and water as you go. Ifitisa particularly hot

sunny day, delicate plants will have abetter chance
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of survival if they are shaded for a few days by a
shingle stuck in the ground. Plants that have not
been growing outside in full sun should be hard-
3 ened off, a process of storing them in light shade,
and increasing sun exposure for 3 or 4 days before
planting. If it is hot, watering may be necessary

every day or every other day until the roots get

If woven landscape fabric is to be used for weed control,
install it according to the directions supplied prior to planting
shrubsand small plants. A crossshaped cutshould be made and
the fabric should be folded under to make room for each plant.

Large shrubs should be planted in the same manner as atree
is planted (Figure 35). Smaller shrubs can be planted in loose
soils and the depth of the planting hole should adjusted so that
backfill will meet the root crown or the original soil line (Figure
36). Ifamended backfill is used, amend the soil in the surround-
ing area so the roots don’t stay bound in the little planting hole.

established.
Guide to Gardening, and Garden Color.

Helpful references on planting include Complete

Annual springand occasional fall fertilizing with 10-10-10is
advised for many perennials. Most drought tolerant plants do
not require much fertilizer, usually one application after plant-
ing is enough. Watch these plants for signs of deficiencies and
applyaverylightapplication of 10-10-10fertilizer when needed.
Some perennials will require dividing to survive and others
require “neglect” (see page 104). Refer to these references for
specific plantinformation: Perennial Gardens, Successful Perennial

Figure 36 (far left) Detail of shrub

planting.
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Gardening and Complete Guide to Gardening.

Sizes of plants to select for planting will depend on your
budget and the appearance you want. Low budget plantings
ofteninclude bare rootand 1-5 gallon trees and shrubs with afew
5-6’ or 1” caliper (trunk diameter 1' off the ground) trees. Two
inch caliper trees help a landscape to look mature. High budget
plantings may include planting 20’ trees, with 5’ shrubs and
specially grown annuals and perennials. A variety of sizes
should be used for interest and long term enjoyment of the
landscape.

Cool season grasses and wildflowers may be seeded during
late fall or early spring. The risk associated with fall seeding is
thatthere may not be enough winter moisture to preventthe seed
fromdryingout. Ifthere isenough moisture, the seed has a head
start in the spring. Planting should only be done when the soil
is moist, but not wet. The only assurance of spring moisture is
irrigation, and it takes daily watering to establish seed. Warm
season grasses are the most drought tolerant and should only be
planted inspring, not fall. Seed is usually spread by hand or with
a small broadcast seeder. It should be distributed as evenly as
possible for good coverage. Lightraking isimportanttoincrease
the contact between the seed and the soil.

The following watering recommendation for establishment
of warm season grasses is based on information from the com-
pany plants of the Southwest, Santa Fe, New Mexico: Water new
seedings two times per day during the first 3weeks, keep the soil
damp. Water one time per day for 3 weeks, water two times per
week for 1 month, water once a week for another month and
water two times per month until frost. Cool season grasses will
require watering once or twice a day depending on heat. Keep
the soil damp until seed germinates. Then reduce watering to

every day or every other day for 1 month, water two times per
week for a month and water one time per week until frost.

Sod is planted during spring and summer. While Kentucky
bluegrass sod is most commonly used, at least two turf type tall
fescue sods and mixed wildflower carpetare currently available.
The soil should be prepared as above, but 3/4” lower than the
desired finished elevation to allow for the sod height. Water sod
daily to keep the soil moist for 3 weeks or until established,
decrease to twice per week for the bluegrass and decrease again
after two months to once per week for the fescues. Established
bluegrass can also be managed on weekly watering. It will not
be quite as green, but it will survive.

Immediately after planting, all planting beds should be
mulched toadepthof3”, except for bedswith ground coversand
new seedings. Ground cover areas should receive 2” of mulch
and newly seeded areas should have about 1/4-1/2” of weed
free straw or hay scattered on the soil surface. The mulch is
particularly important for seeded areas to keep the seed and soil
from drying out and to prevent formation of a soil crust.

Overplanting/Thinning

New landscapes look sparse while plant materials are still small.
The plant sizes provided in the plant selection chart are mature
size heights and widths attained in 20 years for some trees. To
compensate for the temporary open spaces from lack of large
vegetation, use filler plants (inexpensive fast growing foliage)
and/or lotsof mulch. Filler plants for temporary coverage could
include annual flowers planted from seed or plants, bulbs,
perennialsthat could be transplanted to another location later or
ground cover. It may also be worthwhile to plant additional
trees and shrubs knowing that some will be moved or removed
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in5or 10 years.

References:

Water-Saving Gardening, Landscape Renovation, Nature’s Design,
Step by Step Landscaping, All About Landscaping, Underground
Sprinklers, Lawn Sprinklers: A Do-It-Yourself Guide, Urban and
Community Forestry, Arboriculture: Integrated Management of Land-
scape Trees, Shrubs and Vines, Garden Color, Perennial Gardens,
Successful Perennial Gardening.

MAINTENANCE

Water Zone 0 and 1 Plants

Native and drought tolerant plants seem to grow best when they
are neglected. “Neglect” means providing water only when
plants are dry, leaving natural mulch undisturbed, allowing
light shading from growth of companion plants, and letting
succession work. Successional growth forces some plants out
and encourages others. Resist moving plants until you have had
a chance to identify them. They may be desirable plants. Often
invasive plants such as boxelder trees or the native clematis vine
will try to overtake and dominate natural plantings and they
have to be removed.

Undesirable weeds should be removed as soon as they can
beidentified to reduce competition for limited water. Low water
use plants require little or no fertilizer. Over fertilization can
promote excessive top growth or cause salt problems in the soil.

If your soils are heavier (more clay and slower drainage)
thanthesoilsinaplant’s natural habitat, it may be advantageous
to loosen the surface of the soil twice a year to aerate and to
increase water infiltration. Addition of mulch will help this but
it may keep the soil too damp for certain plants. If you see

yellowing of leaf tips and you notice that the plant looks wilted
when the soil is damp, remove mulich, reduce watering, and
observe the plant for signs of improvement. If the soils are too
heavy the plant may die if it isn’t moved to a soil with better
drainage. Some plant enthusiasts incorporate enough sand into
heavy soils to improve the drainage, but it takes yards of sand,
removal of some original soil, and thorough mixing to amend a
small area. If sand is not thoroughly mixed with soil, and layers
of sand are left within clay soils, the conditions are worse for
plants than if the soil was left undisturbed. Sand and clay mixes
canalsoformaconcrete like soil. Increasing drainage by amend-
ing with organic matter is usually better.

February and March are the best months to prune many
native plants. Pruning is needed if there are dead or damaged
limbsthat should be removed, to reduce competition for sunlight
if necessary, or to shape shrubs that are “too wild” in their
growth habit for the setting. Refer to “pruning” on page 88, for
ideas on how to prune.

Maintaining a grass/wildflower cover will require a fall
mowing after the flowers have gone to seed. The objective is to
spread the seed for the following years’ plants. Getting seed-soil
contact is important, so spot raking to incorporate seed after
mowingwillimprove your results. Use the highestsettingonthe
mower and be prepared for a “rough” look. After several years
when the cover has filled in, it should not be necessary to mow.

Spring Mulch Mending

Replenish mulch to 3” in all beds, pulling it away from the base
of the plants that were heavily mulched for winter. Refer to
perennial flower books for recommendations on which plants
need winter mulching.
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Maintaining Turf

Aerating loam and clay soils should be done early in the spring
before the grassislong. This helpsto conserve water by improv-
ing the soils ability to absorb water. The value of power raking
is questionable because it weakens existing grass.

Fertilize bluegrass during spring and early fall with N, 1
pound of N per 1000sq. ft. per application,and add iron if the soil
testindicates a deficiency. Other cool season grasses will benefit
from early and late spring fertilizing with N, at a rate of .5to 1
pound of N per 1000 sqg. ft. Warm season grasses prefer late
spring fertilization with N, at a rate of .5 pounds N per 1000 sq.
ft. A balanced N-P-K fertilizer may be needed, refer to a soil test
for best results. Remember that fertilizer promotes growth that
requires more water, so don’t over fertilize. Water immediately
after fertilizing.

Recommended mowing heights for low-maintenance man-
agement of grasses: Kentucky bluegrass 3”-4”, buffalo grass 1”-
27, tall fescue 27-3” and smooth brome 3”-5”. This allows a
deeper root system which permits less frequent irrigation.

Pest Control

Animportantapproach to pest control is prevention. Maintain-
ing good fertility is very important, over or under fertilizing
contributes to pest problems. Plant observation and soil tests are
your best guides. Watering efficiently is also important includ-
ing using the correctamount of water, at the right frequency and
at the best time of day to minimize evaporation and avoid
promotion of disease. To prevent disease problems, leaves
should not be wet over night so early morning watering is
preferable. Plants susceptible to spider mites and borers should
not be allowed to dry out, nor should they be planted in large

groupingsto attract these pests. Stressed plants attract problems.
Early detection as a result of frequent regular inspection of
leaves, branches and trunks can allow you a chance to remedy
problems.

When pest problems are diagnosed, an initial reaction is to
buy and apply chemicals to try to solve the problems. Don’t
overlook the possibility of controlling pests (weeds, insects,
animals, fungi, and bacteria) without chemicals. Here are two
good references: The Encyclopedia of Natural Insect and Disease
Control and The Encyclopedia of Organic Gardening.

The key to controlling any pest problem is understanding
the issue. The Cooperative Extension Service has information
and handbooks available on pest control and you might also
refer to The Ortho Problem Solver. Most large nurseries have this
reference book. It has photographs to help you with diagnosis.
Urban and Community Forestry has a section on tree pest identifi-
cation and control and Weeds of the West is a good reference for
identifying weeds prior to removing them. The Commercial
Horticulture Weed Control Handbook is an excellent source of
information concerning the use of herbicides in landscapes.

If weeds are a problem, pull or spray them and mulch the
areawith 3” of mulch. Install woven landscape fabric if you need
additional weed control. Weed populations will decrease or
disappear in 2 or 3 years if mulch is replenished to a depth of 3”
each year. Mulch makes weeding easy! It doesn’t take much
effort to weed heavily mulched beds. If you use an herbicide
initially, protect the desirable plants from chemicals.

Another part of the issue of pest control is what you are
willing to give up. Landscapes aren’t meant to be perfect; they
are dynamic systems that change constantly, when one plant
dies others grow. Evaluate the tradeoffs involved in eradicating
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a pest problem before taking action.

Annual and Perennial Beds

You have a great opportunity to improve
soil each year in annual beds. Try using
well decomposed bark mulch in annual
beds and turn it into the soil with nitrogen
in the fall, in a few years most soils will be
noticeably improved. Fertilize annuals in
mid summer, keep them moist, and dead
head them (remove old flowers) for more blooming. Loosening
the soil around annuals and perennials allows water to infiltrate
faster and it provides better aeration. Deep infrequent watering
isimportant for developing deep root systems for perennials. A
light application of 10-10-10 during spring or early summer will
be beneficial for annuals and perennials. Some perennials must
be divided each year, consult these references for specific infor-
mation: Perennial Gardens and Successful Perennial Gardening.

Pruning

Pruning practices in northern Utah often leave trees looking
like mowed grass. Never prune atree to look like the tree on the
left, Figure 37. This type of pruning invites structural problems.
Thetree onthe right, Figure 37, will be properly pruned once the
needed cuts are made as indicated by the vertical cut lines.

Pruning creates an open wound that invites insects and
disease. Therefore it should only be done to: remove dead and
damaged branches, remove weak branches, improve competi-
tion problems from shading, protect public safety and property,
and encourage healthy growth and branching. Pruning timing is
specific to types of plants.

%

Refertothe following references for information on pruning
timeandtechnique: Urbanand Community Forestry, Arboriculture-
Careof Trees, Shrubsand Vines in the Landscape, and Complete Guide
to Gardening.

Fertilizing Trees and Shrubs

Nitrogen is the most important nutrient to apply for trees
and shrubs. Itshould be applied every 2 years to zone 2-4 plants,
and only if deficiencies are apparent for zone 0-1 plants. Phos-
phorus and potassium are commonly needed every 3-5 years.
Yellow leaves, stunted growth and soil tests are the indicators
that fertilizer is needed. Chelated iron Fe 138 may also be
necessary in high pH soils. White areas between the leaf veins
will appear on new growth if iron is deficient.

Fertilizer is commonly applied in the spring. It may be
broadcast or applied in the soil through 6-24" deep holes. Sub-
surface feeding for trees may be preferable where there is turf,
because of the danger of burning turf from fertilizer application
rates above 2 pounds per 1000 sq. ft. For large trees, agrid of 1/
2-1” diameter holes on 18” centers is used for applying dry
fertilizer or for liquid injection. For shrubs, using holes only

Figure 37 (left) Tree pruning.
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around the drip line of the canopy will suffice. A piece of rebar,
adrill orasoil probe can be used to make the fertilizer holes. Two
to4 pounds of active N isrecommended per diameter inch of tree
at breast height. Half of this amount is recommended for trees
under 6” in diameter. Refer to Urban and Community Forestry for
details.

Using this idea, a 7 diameter tree requires 21 pounds of N
every 2 years. Ifa 15-10-10 fertilizer is used, the N is 15%, so 21
pounds divided by 15% = 140 pounds of fertilizer. A 2” tree
wouldrequire 1 pound of active N, 1 divided by .15=6.7 pounds
of fertilizer.

Fertilizer spikes or slow release tablets can also be used,
according to the manufacturers recommendations and in con-
junction with soil test recommendations. Fertilizer should be
watered in thoroughly to discourage shallow rooting and to
avoid burning ground cover vegetation.

Irrigation Maintenance

Irrigation systems require regular checking for leaks and clogged
sprinklers or drip emitters. If you are using a drip system,
emitters should be quickly checked during each irrigation to see
that they are working. Sprinkler heads don’t clog as easily but
they should also be checked regularly. Remove and clean non-
functioning heads or emitters. Leaks are difficult to detect in
buried irrigation lines, but a pressure test at the valve compared
to a test at the end of the line will give you an indication of

System

trouble. At the end of the fall season, water in irrigation lines
should be drained at the lowest point in the system or blown out
with an air compressor. Water left in the lines over winter may
damage your system. Flush the system with water in the spring
by opening the ends of the lines to remove accumulations that

might clog the heads. Check the flow from the emitters and
sprinkler headsagainwhenthe system isstarted at the beginning
of the season.

References

The Encyclopedia of Natural Insect and Disease Control, The Encyclo-
pedia of Organic Gardening, The Ortho Problem Solver, Urban and
Community Forestry, Weeds of the West, Perennial Gardens, Success-
ful Perennial Gardening, Gardening, Landscaping and Grounds Main-
tenance.
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Conclusion

Much of the success of water conserving landscapes will come
from sensitivity to and appreciation for the environment. The
more a person works with the landscape the more enjoyment
there will be in seeing and trying to understand the interactions
of complex elements.

This booklet has touched on the basics of residential land-
scaping and landscape gardening and has encouraged greater
awareness of the environment. But this is like the first note of a
symphony. The rest of the composition encompasses under-
standing birds, insects, animals, plants and medicinal herbs,
aesthetic potential of the natural environment given an over-
whelming human population and successional changes in a
landscape.

The greatest contribution toward the furtherance of water
wise landscaping would be to make the following local resource
information readily available. Public information is needed on
precipitation, evapotranspiration, temperatures, sun/shade
angles, along with pamphlets on soils, native plantsand animals,

insects, local successional plant communities ar
supply system. Learning about the local environme
a component of every child’s education.

Research is needed on individual and groupec
requirements. There are questions about what v
reduced irrigation will have on the landscape whe
plantings have existed onwater from over irrigatiotr
beneficial to have more information on maintenai
plant communities in landscapes. But, perhaps the
diate need is for preservation of natural areas
diversity of plant and animal species.



Conclusion
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