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Objective: health, growth, and longevity



….and structural stability



It’s important to 
minimize the 
potential for 
root failure in 
urban areas

G. Mann



1. Stock Quality: 
Root Systems

2. Soil Variability     
and Volume

3. Planting 
Depth and 
Amendments

4. Care after 
Planting

4 Factors to Consider





URBAN TREE FOUNDATION
http://www.urbantree.org/details_specs.shtml



Tree Planting Cue Card

Installing the tree: 

Remove soil and roots 

from the top of the root 

ball to expose the root 

collar; cut away any roots 

that grow over the collar 

(Fig. 3). Also cut any 

roots that circle or mat 

along the sides and 

bottom of the root ball 

(Fig. 4). The root collar 

should be even with 

the landscape soil after 

planting (see Fig. 

3). Back ill with soil 

removed from the hole. 

Minimize air pockets by 

packing gently and 

applying water. Build a 

berm 4 inches tall around 

the rootball to help 

force water through the 

root ball.  Enlarge the 

berm as the tree 

establishes.  

Figure 1. Quality 

tree ready for 

planting.

Figure 2. Loosening soil in a large area around the 

root ball allows for rapid root growth and quick establishment.

Figure 4. Cut roots at (A) to form 

new roots that grow away from the 

trunk. Do not cut roots at (B), since 

the root defects will regrow.

Figure 3. Remove soil and roots 

growing over the root collar (A) and 

place collar level with soil surface 

(B).

A

A
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Selecting quality trees: Planting quality 

trees begins by choosing vigorous, 

structurally sound trees from the nursery. 

Strong trees have straight roots, a thick 

trunk with taper, and a good branch 

structure appropriate for the species (Fig. 

1). The root collar (the uppermost roots) 

should be in the top 2 inches of the root ball.

Digging the hole: A irm, lat‐bottomed 

hole will prevent trees from sinking. Dig 

the hole only deep enough to position the 

root collar even with the landscape soil 

surface (Fig. 2).  Use a rototiller or shovel 

to loosen soil in an area three times the 

size of the root ball. This loose soil 

promotes rapid root growth and quick 

establishment.

Staking: Staking holds trees erect and allows the root ball to 

anchor. Secure the trunk at the point where the tree stands 

straight. A second stake tied directly to the trunk made of 

bamboo may be required to straighten the upper trunk.

Mulching: A layer of 

organic mulch, such as leaf 

litter, shredded bark, or 

wood chips, helps protect 

tree roots from 

temperature extremes and 

conserves soil moisture. 

Mulch also helps prevent 

grass from competing with 

the tree for water and nutrients. The mulched area makes it 

easier to operate mowers and weed eaters without hitting the 

trunk and compacting soil. Apply mulch to a depth of 3 to 4 

inches (slightly thinner on top of the root ball).

Pruning: Training young trees promotes structurally sound 

growth and overall tree health. Cut back or remove codominant 

stems (stems that compete with the central leader) to 

encourage growth in the central leader (below).

Before Pruning After Pruning

Irrigating: Consistent irrigation is critical for establishment.

1. Apply about 3 gallons irrigation per inch of trunk diameter to    

the root ball 2 or 3 times a week for the irst growing season. 

2. Increase volume and decrease frequency as the tree becomes 

established.

3. Weekly irrigation the second year and bimonthly irrigation 

the third year should be suf icient for establishment.

4. Once established irrigation requirements depend on species, 

climate and soil conditions.

5. Irrigation devices should be regularly checked for breaks and 

leaks.



It’s simple……. just 

remove the container and 

get the green side up.

Planting



Container

Ball and 
Burlap

Bareroot



B & B stock suffers 
some level of root loss 
when dug from the 
nursery.

Root defects can occur 
during the propagation and 
planting process as well.



Bareroot Stock Quality

Display at Minnesota Shade Tree Short Course



Circling roots

Kinked & girdling 
roots

Container 
Stock





CA black walnut
(Juglans hindsii)

Container 
Imprint



Parking Lot in California
Interior trees planted in 2014
24, 36, and 48-inch boxed trees (329)
Oaks – CA natives and non-natives



General observations: undersized root systems, 
kinked & girdling roots, imprinted rootballs, lack of 
new root development, no evidence of root pruning



Is this an anomaly? 



Can’t we do better than this????



Goal: establish 
healthy, 
straight roots 
evenly 
distributed 
around the 
primary root 
axis.

Let’s hope so!!!



Coast redwood root pruned before  
being shifted into 24-inch boxes



Coast live oak
(Q. agrifolia)



Root Shaving





Air pots



Esprit Park
San Mateo

SSF

Although some urban sites have favorable soils, many have soils that are 
unfavorable for trees

Davis

2. Soils: Variability and Volume



Objective: 
maintain or create 
soil conditions 
favorable for root 
development.

E. Gilman



Golden Gate 

Park

Soils can vary considerably across urban landscapes



Street tree planting 
in San Francisco



Soils 
can be 
highly 
variable 
across 
small 
areas



Poorly drained soils can be 
severely limiting to root growth



Need to examine the 
soil to determine if 
limitations exist

The functional depth of 
root development is 
not known until the soil 
profile is examined



Poor tree performance can result 
from limitations in soil volume.

Soil Volume



Planters and medians 
can have very poor 
soil conditions!



Lindsey and Bassuk, 1991

J. Urban, 1992 
Graphic courtesy Deep Root

Calculating Soil Volume





Soil volume in 

below ground 

vaults was not 

sufficient to 

provide adequate 

amounts of water 

to meet the needs 

of these trees. 





Trees in 
containers 
have 
limited 
volume and 
water 
deficits are 
common



Limited capacity to 
retain water for trees

Structural Soils



Pavement

Structure

Soil

Soil Cells

Cell soil 
890 cf

Tree 
pit soil 
115 cf

Cells



Make sure the tree wasn’t 
planted too deeply in the 
nursery: check for a root 
flare.

“Planting too deeply is the most 
common mistake made during 
planting”  G. Watson

Planting hole depth should 
be equivalent to the depth of 
the rootball.

3. Planting Depth



For container stock, planting depth = less than rootball height



Be careful if you use 
an auger to dig 
planting holes



How wide?

As wide as 
possible!



If soil quality is reasonably good, amendments are 

generally not recommended.

Amending the backfill soil?  Yes, no, maybe



Soil Amendment Study (Harris, et al)



Clay soils in south bay.

Sands in San Francisco

Lava in Hawaii

If soils are poor, then 
physical and chemical 
amendments should 
be considered



Don’t add soil on top of the rootball



Watering is key!

4. Care after planting



Water deficits are 
common after planting



Large-
stature 
stock and 
difficult 
conditions 
at time of 
planting



Do whatever it takes 
to deliver water to 
newly planted trees!



Aeration or watering tubes????



Faster 
establishment 
and growth can 
be expected 
when a turf-free 
area is 
maintained 
around newly 
planted trees.



Lots of 
benefits 
from 
mulch!



Don’t pile mulch around the lower trunk.



Leave the volcanoes in Hawaii!



Considering these 4 factors when establishing trees in the 
landscape will increase the potential that newly-planted trees 

will reach their genetic potential.



Questions?




