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Presenter
Presentation Notes
This presentation gives information on the most recent recommendations for selecting, planting and staking trees.  



Why do trees and shrubs fail?
■ Poor production

■ Poor selection 

■ Poor timing 

■ Poor planting

■ Poor irrigation

■ Poor maintenance

■ Diseases, pests, abiotic stresses
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Slide # 2There are many reasons why trees and shrubs fail.  Poorly grown plants with detrimental characteristics such as a pot-bound root system, a weak main stem, poor staking techniques and other problems that adversely impact plant health can mean the difference between successful plant establishment and failure after transplanting.When selecting a plant, it is important to be aware of climate, soil, and cultural requirements of a plant.  Other suitability issues include whether the mature size of a plant is too large for the location. Does it present problems to pedestrians or children with characteristics such as thorns or poisonous plant parts? Are the roots invasive and likely to break up walls and foundations? An incorrectly planted tree or shrub is more likely to fail than a correctly planted tree. Planting too deep is one of the primary reasons for plant failure during the first few years. Regardless of the type of irrigation system, the water must be applied where the roots will be able to take it up.  Poor maintenance can drastically reduce both the longevity and aesthetic appeal of a plant. Over-pruning and poorly executed pruning can weaken the general health of the plant.Pests, including insects and weeds will often reduce the growth and establishment of a newly planted shrub or tree. Weeds compete for water and nutrients with transplanted trees.  Insect damage while not always lethal, can reduce plant vigor and root establishment. Native plants have evolved with their pests and can be a good choice when pests present a serious threat.



Plant Selection

Site analysis
Space above and below ground

Environment
Climate zone
Exposure
Dry/wet locations
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Slide # 3To analyze a site, look ‘up’ and ‘down’ to evaluate the space above and below the ground where a plant will be placed. Checking for underground utilities such as gas, water and electric is important.  Utility companies offer ‘Blue Stake’ services to make sure planting will not interfere with existing lines.  The soil should be free of clay barriers, construction debris, and should not be compacted.  Above ground, once the plant reaches maturity, it should not interfere with overhead utilities, overhangs of buildings or views. Plants should be suited for the locale and climate. Certain species prefer sandy soils while others prefer heavier soils.  Exposure can be important, for example: is the site too windy, too dry or too wet?  The local Cooperative Extension office can help answer such questions. 



Plant Selection
Soil

Depth (can root to depth of 36”)
Texture (sand, silt, clay)
Compaction/ drainage
pH (alkalinity/ acidity)
Salinity
Fertility/toxicity
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Slide # 4Most tree roots are located in the top 36 inches of soil. Knowing the texture of soil in the future root zone of a tree can be helpful. Clay soils are more difficult to manage as they often have poor drainage conditions which can lead to iron deficiency.  Sandy soils generally have good drainage. In newly constructed sub-divisions and home sites, construction materials such as sheet rock, waste concrete, and other litter can be buried in the yard. Planting sites near roadways are often compacted and make these locations marginally suited for plant growth.Are plants adapted to the high pH common to calcium based soils?  Is the salinity in the soil or water too high for the plant to survive and thrive?  Is soil permeability affected by sodium?Knowing the history of a new planting site is helpful in determining whether there are potential fertility or toxicity issues.  Are there abnormally high levels of boron or other elements present?  Was waste oil or other industrial chemicals dumped on or near the planting site? Were soil sterilants used in the area?   Healthy soil conditions are important for a plant to successfully establish and grow well.



Plant Function
Plant size and shape
Shading
Screening
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Slide # 5Plants that are unusually shaped or have striking foliage add a touch of color, texture or focus to any landscape.Plants strategically placed on the most exposed sides (west, east and south) of a home will provide shade and reduce the energy needed for cooling. Evergreens placed on the north side of a home may reduce wind and heating costs during winter.Plants may be used as living screens and among other functions filter out undesirable views, provide privacy or act as living walls.



Selecting Plants

• Average size
• Vigorous and healthy shoots

Avoid closely staked trees
Good taper of trunk 
Central leader or multi-stemmed 
No evidence of insects or disease
No physical damage
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Slide # 6When selecting plants at the nursery average sized plants are most desirable. Plants that are considerably larger than the ‘average’ are often root bound or the plant has rooted into the ground.Foliage and branches should be carefully examined. Are they clean, healthy and free of obvious diseases and insects?  Is the media free of weeds?  If the plant is growing new leaves, is the foliage vigorous and ‘normal’ in appearance?Trees that have been improperly staked have trouble standing on their own. This is often the result of either growing the plants closely spaced in a nursery or being staked both tightly and improperly during production.A well grown plant should have ‘taper’ that is the base of the stem at the ground should be slightly larger in diameter than the stem higher up on the plant. It is best to select and purchase plants  that are free of insects and disease and to avoid plants that have physical damage such as broken stems, damaged bark, irregularly or chewed leaves.



What is Taper?

Taper = trunk caliper is thicker at 
the base of a tree and decreases 
further up the trunk.

Why is taper important?

• Stabilizes trunk to hold crown 
and withstand wind.
• Leaving lower temporary lateral 
branches on trunk  and allowing 
the trunk to move in the wind 
promotes caliper and taper.
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Slide # 7Taper is the decrease in diameter along the length of the trunk, with the base having a bigger diameter than the trunk further up.  Research has shown that by leaving the lower branches on the trunk of newly planted trees, the caliper will increase more than if branches were removed. After  a year, some of the lower branches may be removed. This combined with the normal movement of the trunk will increase taper and caliper of the newly planted tree resulting in a stronger tree.



Selecting Plants
Vigorous and healthy root system
■ Avoid root bound plants

■ Root ball should hold firmly together

■ Root ball should be moist

■ Container should be full of media 
and not partially full
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Slide # 8Has the plant been in the container long enough for the roots to hold the root ball together when removed from the container (photo top right)? To evaluate root health of a tree the area where the roots and stem meet should be inspected for the presence of roots circling the stem (photo left). This may indicate root binding which will become a serious problem as the tree grows and the stem increases in diameter. Plants that have been in the container too long become pot bound, indicated by large roots circling the outside of the root ball (photo left, middle). The soil in the container should almost fill the container. If the soil level is very low (photo bottom right), the plant may have been in the container a long time, or much of the soil was washed out during maintenance at the nursery. Is the soil in the container moist or dry? Are there objectionable odors from the root ball?



Selecting plants
● Natural shape of trees – No heading back or 

severe pruning
● Bare root plants should still be dormant and not 

leaved out and should have fibrous, fresh, 
clean roots

● Plants grown locally or in a climate similar to the 
one where they will be established often adjust 
more rapidly and may perform better.

Presenter
Presentation Notes
Slide # 9The above ground parts of a tree in the nursery should have their natural shape and should not be severely pruned. When buying bare root plants (plants without media or soil around the roots), the plant should be dormant and not show any new growth. Once the buds begin to grow (break), and roots start to grow, the plant may be damaged or desiccated in transporting from the nursery and planting in the landscape.  Roots of bare root plants always need to be protected from drying out. Plants grown in a climate similar to where they will eventually be planted are acclimated and often perform better than those grown in different climates. Some plants grown in coastal areas with mild climate can develop sunburn when planted in full sun in harsher desert climates, especially if planted during summer time. The  same plants will often survive if planted during the times of the year when light intensity is lower and temperatures are more moderate.
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Slide # 10These trees have a very small crown for their height.  The lack of lower branches on the stem and tight staking prevent development of taper and likely result in a weak stem the will require staking in the landscape. 
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Slide # 11These trees have a very large shoot system compared to the small root system.  All the lower branches have been removed and the stakes have been tightly secured to the trunk. When the nursery stake is removed, the tree will not be able to stand on its own and will require staking.  A smaller size tree in this size of container would be a better choice for purchase, as it will establish faster and often doesn’t need staking after transplanting.
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Slide # 12These trees have been grown without stakes and were given adequate space for root growth and development of strong trunks and branches.
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Slide # 13These photos show the same tree. The photo on the left shows the tree before the smaller side branches were trimmed back to a length of about 4 -8 inches. Research has shown that this treatment results in trunks with greater circumference more quickly than a tree that grows with the lower branches removed.  Some trees, especially multi-trunk trees with ample space may need no pruning of lower branches at all. 



Planting Specifications
■ Shallow wide hole with   

rough sloping walls

■ No organic amendments 
in back fill

■ Root ball on undisturbed  
soil

■ Organic mulch

■ No unnecessary pruning

■ Stake only if necessary

■ Plant during late fall or 
early spring

Presenter
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Slide # 14Current planting specifications are based on research results from many studies  throughout the country. Planting during fall and spring when temperatures are more favorable minimizes heat stress and can help trees establish with less transplant shock.  Following these instructions is the first step for successful establishment of transplanted trees.



Basis for Planting Specifications
■ Root system distribution

■ Root crown susceptibility

■ Soil interfaces

■ Ineffective organic amendments

■ Benefits of organic mulches

■ Effects of pruning

■ Hazards of staking  
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Slide # 15Currently recommended planting specifications are based on the root growth pattern of most trees, the danger of planting trees too deep, differences in physical properties between nursery container and the native soil, the negative consequences of using organic amendments in the backfill, the positive effects of surface mulches, the negative effects of excessive or improper pruning, and the hazards associated with improper staking.



Tree root system
■ Tap roots –usually non-
existent in nursery grown 
stock

■ Shallow, wide system –
1.5 to 4 X canopy width

■ Distribution is limited by 
genetics and soil 
compaction

■ A wide hole promotes 
root establishment
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Slide # 16During nursery production the tap root of trees is generally not allowed to develop. The top photo above shows the normal distribution of a native southwestern tree. Notice the width and depth of the tree and the absence of a taproot.Roots of trees in the landscape typically extend 1.5 to 4 times the width of the canopy.  The small feeder roots that absorb water and nutrients are located in the outermost areas of the root zone and in the top three feet of the soil, closer to the surface when frequent irrigation is provided.The distribution of the root system is determined by the genetic potential of root growth for each plant and by soil physical characteristics such as a hardpan. By preparing a shallow wide hole with roughened sides (bottom photo) and using only native soils for backfill, best establishment results have been achieved.



Root Crown Susceptibility

■ Trunk bark is more 
vulnerable to soil related 
problems and wetness 
than root bark

■ Settling deeper into 
the soil exposes the 
trunk to these problems 
– a leading cause of 
failure

■ Plant in a shallow hole 
to avoid settling and 
trunks buried in soil
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Slide # 17The bark of tree trunks is generally not tolerant of being buried permanently in soil.  In the upper photo, the green line indicates the depth at which the tree was covered with soil and the orange line shows the proper depth where the soil surface should have been. The red arrow points to the decay of the trunk as a result of the trunk being covered with soil and exposed frequently to wet soil.  Planting too deep or settling low when the hole is deeper than the root ball and organic material is used in the backfill can result in this situation.  The photo below shows settling of a tree deeper into the soil such that the bottom of the trunk is permanently in contact with soil.  To avoid this problem no organic amendments should be used in the backfill and trees should only be planted at the depth of the root ball.



Severely root bound tree Root growth of oak one year after planting 
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Slide  # 18The photo on the left is an example of severe root binding. Circling roots at the trunk surface or center cause this type of problem. A root bound plant can fail because very few roots will extend away from the trunk to anchor the plant and over time, binding around the base of the trunk can cause the stem to break.  The picture shows that this tree had one large root that likely held the tree in place, but was not well anchored in the soil and was more prone to blow over during a storm.The photo on the right shows root growth of an oak tree one year after planting.  New lateral roots have grown out of the original root ball into the surrounding soil and have anchored the tree. 



Soil Interface
■ Roots will not easily 
penetrate dense clay or 
compacted soils

■ The sides of the planting 
hole should be roughened to 
facilitate root penetration

■ Going from ‘organic’ to clay 
soils can present problems 
with establishment
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Slide # 19Here is an example of the problems encountered with soil interface created between the root ball of the container plant and a planting hole with smooth, compacted sides. The planting hole for these plants was dug using an auger. As the auger burrowed into the soil, the inside of the hole became compacted and possibly dried out before transplanting was completed. The roots could not penetrate the interface which caused the drum-shaped root system. As a result, the roots never moved horizontally beyond the planting hole except at the top near the surface. Roughing up the sides of the hole will avoid this problem. Another factor affecting the growth of this tree might be that the plant was grown in organic media at the nursery and once planted in native soil the ‘interface’ between the clay soil and organic soil prevented proper root penetration and growth.  The roots of this tree have self-grafted (red arrow), which is common in pines. This is an example of how the physical interface between root ball and native soil can create a barrier for root establishment.  



Failure of Bottle Tree

■ Planted from 15 gal.
container

■ Blew down after 5 years

■ 24 ft. tall, 4” trunk  caliper 
at 4.5 ft. above the ground
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Slide # 20Here is an example of what can happen when roots do not grow out of their root ball. This bottle tree (Brachychiton populneus) was planted from a 15 gallon container about 5 years before it blew down.  It was growing in a very porous, gravel soil.  When it blew down it was 24 feet tall with a 4 inch trunk caliper at 4.5 feet above ground.  This problem likely originated at  the nursery where the tree was root bound and was exacerbated by compacted soil.  



University of Arizona Study showed that 
organic amendments were ineffective in backfill:

■ Backfill in test plots were amended with 33% 
organic material or native soil.

■ Organic amendments did not promote root 
and shoot growth.

■ Roots of oak trees planted in amended soils 
were 15% less in length than those planted in 
native soil.
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Slide # 21A planting study at the University of Arizona in Tucson in the 1990’s investigated the effects of organic amendments on root growth of live oaks. The backfill with 33% organic amendment added was compared to backfill without organic amendments. The results of the study showed that oak trees had 15% less root length in the soils with organic amendments compared to those in native soil.  Studies throughout the United States using different tree species have shown similar detrimental or neutral results of organic amendments on both root and shoot growth.Research has shown that the addition of organic matter, except for ericacious species such as azaleas, camellias, gardenias and rhododendrons, resulted in reduced root development.  



■ Reduces evaporation

■ Reduces weed growth

■ Insulates soil surface

■ Recycles nutrients

■ Produces humus

■ Promotes root growth

■ Promotes trunk growth

Benefits of Organic Mulches
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Slide # 22The application of surface mulches is an important part of tree planting and aids in establishment. Mulches reduce weed germination, reduce soil surface evaporation, moderate summer and winter temperatures and add organic matter to the soil.In a study conducted by the University of Arizona, oak trees amended with mulch had 25% more roots and 40% greater trunk circumference compared to unmulched trees.Mulches may be either inorganic (rock, decomposed granite) or organic (bark, compost).  Mulches should be applied to the root zone at a depth of 3” to 6 “ and circumference of 3 to 6 feet from the trunk, leaving 3” around the trunk free of mulch.  



Effects of Pruning

■ Reduces new root growth

■ Reduces trunk growth and tree  stability

Presenter
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Slide  # 23Plants produce their own food through the process of photosynthesis in green leaves or stems.  When the leaf area is drastically reduced through pruning at the time of transplanting, less energy is available for root growth and establishment.  Also, removing lower branches in favor of a top heavy crown results in less trunk taper and trunk stability, making such trees more prone to damage from wind (left photo).  The tree on the right was never pruned and has more stability.  



Finishing Planting

Cover root ball with no more than 1” of soil.

Watering plants in immediately after planting 
settles soil and prevents root ball from drying 
out.
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Slide # 24The root ball should be covered with approximately 1” of soil at the time of planting.  An exposed root ball can cause ‘wicking’ of soil moisture out of the root ball which can lead to drying out.  However, too much soil placed over the root ball and next to the trunk may cause damage to the lower trunk area as shown before.Following the initial irrigation immediately after transplanting to settle the soil and wet the root ball and adjacent soil,  inspect the final grade, planting depth and whether the plant is upright.  Adjustments should be made at this time by gentle movement of the stem and root ball.  



Reasons for Staking*

■ Anchorage

■ Support

■ Protection

*Stake only if necessary

Remove stakes after 1 – 2 seasons

Presenter
Presentation Notes
Slide  # 25There are several reasons for  staking trees at the time of transplanting. A stake anchors the newly planted tree so that wind does not rock the tree and allow fragile new roots and root hairs to break. Trees are often ‘top heavy’ because the crown is too large in relation to the root ball.  As a result of this, trees may not be able to stand upright on their own.  Unstable trees need support that staking provides. Stakes can also protect trees from vandalism and contact with cars in parking lots.Ideally, the need for staking should be evaluated for each tree. In all cases stakes should be removed after one to two growing seasons. If a tree requires staking beyond two growing seasons, the reason needs to be investigated.  



Staking for Anchorage
■ Keep root ball from 
moving until new 
roots  grow into 
surrounding soil
■ Full or over grown 
trees with small root 
balls

■ Wet or loose soils

Presenter
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Slide # 26By keeping the root ball in a stationary position, new roots emerge from the root ball and the tree begins to develop a normally distributed roots system.  Trees with a small root ball to crown ratio and trees planted in very loose or wet soils benefit from proper staking which anchors the tree until new roots become established.



Staking for Support
■ Keep tree straight in 
excessive wind or until trunk is 
strong enough

■ Weak trunks without 
taper

■ Tall trees without 
bottom branches

■ Some species e.g., 
(Eucalyptus, Prosopis
hybrid, Nerium, Acacia)

Presenter
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Slide # 27By supporting a newly planted tree the crown and trunk are kept vertical which helps to preserve the natural form of the tree. Some trees are not strong enough to stand upright on their own, making staking mandatory. Many nurseries remove all lower branches during production which reduces or delays the development of taper and caliper. Some rapid growing species are rarely able to stand on their own and will require supportive staking.



Support staking:
Cushions used on large 
cactus and palms to 
protect the stem or 
tissue.
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Slide # 28Certain plants that are large and very heavy such as palms or large cactus may require temporary support staking or bracing to stabilize the plant until new roots can anchor the plant. Whenever this type of staking is used, care should be given to not damage the bark and tissue of the plant. Cushions are recommended. Under no circumstances should any type of stakes or braces be nailed to the plant. Holes left in cacti and palms will not heal over and are unsightly and detrimental to plant health.



Support staking for two seasons 
succeeded in upright trees

Presenter
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Slide # 29Trees that are either overgrown or have a very tall stature will benefit from staking. The shoestring acacia (Acacia stenophylla)  trees in this picture were very  tall with a thin trunk and little taper at the time of transplanting. By staking these trees the apical dominance was maintained, sun burning of branches was minimized and aesthetically pleasing, healthy trees resulted.



If the tree is tall and the stakes do not 
support the tree, the leader will often bend 
and become sun burned. A new leader will 
ultimately develop.
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Slide # 30Tall trees with weak stems that were not adequately supported by stakes at the time of transplanting bent over and the sides of the leader became sun burned. After several months, a new leader developed, but the old leader had to be removed increasing maintenance costs and risking the ire of the customer.



Staking for Protection
■ A barrier around the trunk protects the tree 
from vehicles, humans, animals, equipment and 
vandals. These barriers are not attached to the 
tree trunk.

■ 3 or 4 short stakes outside of the 
planted root ball

■ Sturdy metal frame around the 
outside of the trunk.

Presenter
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Slide # 31Protective staking is used to prevent vandalism and to protect the tree from animals, automobiles, and other equipment. Although costly, the investment is well worth the time and effort to insure survival of trees in urban landscapes.  Materials used to protect trees may include metal (steel or wrought iron), heavy diameter lumber or several conventional 2” diameter stakes.
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Slide # 32Examples of protective staking. The photo on the left shows expensive steel frames to protect  trees in a busy parking lot.  A less expensive wood frame is used in the right picture.



Effects of Staking on Plants
A staked versus un-staked tree will:

■ Grow taller

■ Grow away from the stake if tightly secured

■ Grow less in caliper near the ground

■ May produce a decreased or reverse taper

■ Is unable to sway in wind

■ Have a greater potential for damage from stakes 
and ties

Presenter
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Slide # 33Research and observation have shown that a staked tree will grow taller, will grow away from the stake due to elongation of the cells on the shaded side of the trunk, and will have a smaller caliper at ground level compared to an unstaked tree.  In some instances the caliper at the top of the tree is greater than at the bottom, this is called reverse taper. A staked tree is unable to sway in the wind. The resulting increased wind resistance may lead to structural damage during storms and the tree may break at the tie. Unless maintained properly, a staked tree is more at risk to be damaged from improperly installed or maintained stakes.



■ Trunk movement is very important to 
strengthen the stem

■ Increases stem taper

■ Increases caliper

■ The nursery stake should be removed at 
transplanting

Effects of Staking on Plants
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Slide # 34For best development of taper and caliper, the crown should be able to move which strengthens the trunk. Nursery stakes should be promptly removed at transplanting and if the tree cannot stand on its own, landscape stakes should be installed for support.



Staking Methods

■ Above Ground

■ Below ground

■ Stakes at different heights

■ Different tie materials

Presenter
Presentation Notes
Slide # 35There are many different methods of staking trees. Each method may have merits and this flexibility allows the installer to use what works best for a particular tree.



Single or multiple stakes 

Above Ground Staking

Presenter
Presentation Notes
Slide # 36Above ground staking takes on many forms from a single stake to multiple staking systems. Stakes should be left on the tree until new roots emerge and the tree is firmly anchored into the ground. 



Tie Materials
should be wide, smooth, flexible, biodegradable

Desirable materials

■ Elastic webbing

■ Polypropylene  straps

■ Flexible tubing

Undesirable materials

■ Wire covered with 
irrigation tubing

■ Electrical wire, rope, 
string  wire                         

Presenter
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Slide # 37The ideal tie material should be flexible (to encourage taper and caliper), biodegradable (to reduce maintenance costs), smooth (to not damage the trunk or branches) and wide enough as to not become embedded in the trunk. Wire covered with irrigation tubing is not recommended because it is too rigid and can embed itself in the trunk. Rope, string, chain, etc., should not be used because they will easily damage the bark or become embedded in the trunk.



Soil Planter

Below Ground Staking

Presenter
Presentation Notes
Slide # 38When above ground stakes or wires are objectionable, underground staking techniques can be used. This type of staking is typically used on larger specimens in public areas or for roof top installations. There are various methods of anchoring a root ball, but in all cases the mechanical parts are not removed and are simply buried in the soil out of sight where they remain permanently.  No follow-up maintenance is required.



■ No above ground 
structures
■ No maintenance
■ No removal
■ No damage to tree

Presenter
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Slide #39This below ground staking system uses two steel rods that are driven through the root ball. This system is desirable with trees that have well developed root balls and where anchoring the newly planted tree is desirable, but above ground support is not needed.  Advantages of this system are the absence of above ground parts to adjust or to remove.  In a study at the University of Arizona comparing this system to above ground staking, mesquite trees staked underground developed greater taper than those staked above ground. 



Conventional method:
Two tall stakes, two ties

■ Support staking for taller 
trees

■ Install at lowest height 
possible on the trunk that 
keeps the leader upright, 
while allowing maximum 
movement of the crown.

■ Stakes too tall for shorter 
trees.

■ Potential problem: 
mechanical branch injury 
from stakes.

Presenter
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Slide # 40This type of staking is commonly used in commercial and residential landscape installation. Two stakes are driven into the ground outside the root ball. Two ties are installed at the lowest height possible to stabilize and firmly hold the tree yet allow the tree some degree of movement which helps to develop caliper and taper.  With particularly tall species, this system is well suited to keeping the central leaders upright and maintaining apical dominance of these leaders.One of the potential problems of this system is that the tall stakes may rub and damage lower branches. To prevent this situation, the stakes may need to be shortened, or the branches low on the trunk that interfere with the placement of stakes may be pruned back to a length of 6-12 inches. 
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Slide # 41Utilizing one stake works well with tall species that have one central leader. The leader is kept upright which preserves the apical dominance, prevents sun burn, and most importantly allows for more movement than the  two stake system. This movement results in greater taper in newly planted trees compared to trees staked with two stakes.



Single stake, leader not well supported

Presenter
Presentation Notes
Slide # 42This tall Acacia tree is not well supported with one stake. The leader is bent away from the stake and is leaning to the left.  
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Slide # 43This type of staking utilizes two shorter stakes. It works very well with shorter trees such as the mesquite in the upper photo. The taller acacia (lower photo) had insufficient support from the short stakes  and the top of the tree was bending over, leading to sunburn of the branches.  A new leader emerged and the bent portion of the tree needs to be removed.



■ Stakes parallel to 
street are not always 
perpendicular to 
prevailing winds

■ Nursery stake needs 
to be removed

■ Lower branches will 
promote taper

■ Stakes may be too 
tall

Presenter
Presentation Notes
Slide # 44The nursery stake on this tree should have been removed at planting.  For aesthetic reasons stakes are often placed parallel to the street when they should be placed  perpendicular to the prevailing winds.  Notice that the lower branches have been left on the trunk, which will improve trunk development.  Shorter stakes would probably have been sufficient to stabilize this tree.



Staking can create hazards without maintenance. 
Fast growing species such as Parkinsonia, Rhus, 
Ulmus, Schinus, Acacia and Prosopis require frequent  
inspection of stakes during spring and summer.

Presenter
Presentation Notes
Slide # 45Staking without follow-up maintenance can lead to damaged trees. Wire is an unsuitable tying material and will easily embed in tree trunks.  Fast growing trees require frequent inspection of staking, especially during spring and summer when rapid growth occurs and stakes or ties may interfere with growth.  



1 2 3

4 5

Presenter
Presentation Notes
Slide # 46These photos show the result of inappropriate tie materials (1, 2, 3), incorrect placement of stakes (1, 3, 5) or ties or stakes that were not adjusted in a timely manner (2, 3, 4, 5).  Fast growing trees are particularly prone to damage when tie material is not adjusted or when stakes are not removed after two growing seasons. In photo 5 the tree has grown around the stake and has become embedded in the root flair.



Minimizing the need for staking

■ Purchase plants that were not bound tightly to 
stakes during production.

■ Select smaller trees or multiple trunk trees 
that generally do not require staking.

■ Select plants with a well proportioned height 
to crown ratio that often require less staking.

Presenter
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Slide # 47Prevention of staking problems begins with purchasing trees that are grown without staking or with minimal staking in the nursery or trees that are grown in their natural form. Several trees or large shrubs that are naturally multi-stemmed are grown as a standard (single stem) tree and over time will revert to their natural mult-stemmed form (e.g. sweet acacia, oleander).  Genetics of a tree determine its ultimate form and cannot be changed permanently by cultural procedures.  Constant maintenance will be required.By purchasing smaller, well proportioned plants the need for staking may be eliminated.  Taper and caliper along with root flair will develop in a shorter amount of time in unstaked than staked trees.



Many different ways 
to stake

Many reasons to 
stake

Many reasons not to 
stake

Staking…

Presenter
Presentation Notes
Slide # 48The previous slides and discussion demonstrate that there are many ways and reasons to stake or not to stake trees depending on the species, the cultural practices in the nursery, the overall quality of the plant, and site considerations.



Keys to Successful Tree Establishment

Plant Selection
Right plant for right place
Healthy roots and shoots
Minimal or no staking
Locally grown or adapted
Buy and plant during late 
fall or early spring

Presenter
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Slide # 49In summary, by following sound horticultural principles and planting the right plant in the right place, many if not most of the problems associated with selection, planting and staking can be eliminated.   Inspecting plants at the time of purchase or delivery for healthy root and shoot systems will help prevent problems later.  Locally grown plants are generally acclimated to their location which may help with successful establishment. Planting during the spring prior to the first flush of new growth or in the fall when temperatures of the soil and air are moderate minimizes heat stress and can reduce post- transplant stress.  



Planting
Planting hole should be no deeper than the 

root ball, 3-4 times as wide, with rough sides
No organic amendments in backfill 
Remove nursery stake at planting
Cover root ball lightly with native soil
Irrigate immediately after planting 
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Slide # 50Planting in a shallow wide hole that is no deeper than the root ball or container helps plants not to settle and prevent soil/stem interface problems which can lead to premature death of the plant  By roughing the sides of the planting hole abrupt chances in soil texture can be minimized. This is particularly important in clay soils that may have poor porosity and hinder rapid root development.Research throughout the country has  shown that the use of organic soil amendments in the backfill can actually retard root development and plant establishment.The root ball should be covered with about 1” of soil, because an exposed  root ball can cause ‘wicking’ of soil moisture out of the root ball leading to drying out and problems with plant establishment and survival.The nursery stake should always be removed at planting and should be replaced with a supportive tree stake if necessary.  Watering a transplant is vital to preventing desiccation of the root ball and allowing soil to settle.  This is also a good time for final small adjustments in plant position and soil grade. 



Stake if necessary
Use correct staking 

technique and materials

Inspect stakes and 
ties routinely

Remove within two 
growing seasons 
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Slide #51Plants should be staked as necessary using appropriate materials and techniques.  Staking should only be done if there is a need for anchoring, stabilizing, or protecting a tree.  Stakes should be removed as soon as the tree can stand on its own, generally after one or two growing seasons.  If a tree still needs support  after that time, then there is a problem that needs to be investigated.  Staking and tie inspection should be part of routine maintenance. Rapidly growing species can quickly outgrow tree ties which may need frequent adjustment during a growing season.



By following the guidelines for 
selecting, planting, and staking, 
trees are ready to successfully 
establish and thrive in the 
landscape.
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Slide #52Following the guidelines for selecting, planting, and staking trees is the first step for maximizing success in plant establishment.  A healthy tree in the right place that is properly planted has the best chance to thrive and develop into an asset in the landscape. 



Resources
Books
Arboriculture: Integrated 
Management of Landscape Trees, 
Shrubs, and Vines by R.W. Harris, 
J.R. Clark, N.P. Matheny, and 
V.M. Harris. 2004. Prentice Hall.

Planting Trees and Shrubs by 
G.W. Watson and E.B. Himelick, 
1997, International Society of 
Arboriculture.

Websites
Plant Selection and Selecting your 
plants 
(http://ag.arizona.edu/pubs/garden
/az1153.pdf)

Planting Guidelines: Container 
Trees and Shrubs 
(http://ag.arizona.edu/pubs/garden
/az1022.pdf)

Arizona Master Gardener Manual
(http://ag.arizona.edu/gardening/
mgmanual/mgmanual.html)

Issued in furtherance of Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation with the U.S. 
Department of Agriculture, James A. Christensen, Director, Cooperative Extension, College of Agriculture & Life 
Sciences, The University of Arizona.  The University of Arizona is an equal opportunity, affirmative action 
institution.  The University does not discriminate on the basis of race, color, religion, sex, national origin, age, 
disability, veteran status, or sexual orientation in its programs and activities.
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Slide #53Books and websites are available for further reading.  Materials vary from short pamphlets to comprehensive textbooks.  This concludes the presentation on ‘Selecting, Planting, and Staking of Trees’.
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