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Great Southern Tree Conference results help growers and 
landscapers grow, plant, and manage trees more efficiently 

 
 Dr. Ed Gilman, Professor  

Environmental Horticulture Department, University of Florida 
 

2007:  ROOTS, ROOTS AND MORE ROOTS 

More than 40 outdoor projects are under way or have already been completed at the Great 
Southern Tree Conference site at the University of Florida’s Environmental Horticulture 
Department since the year 2000, when the Conference began. Some of these have helped 
develop and/or substantiated current techniques and practices. Others are designed to look 
for more efficient methods of performing common jobs such as growing healthy root 
systems. This year we will have a live demonstration of how wind affects trees in hurricanes. 
All these and much more will be experienced November 29-30, 2007. 
  
None of this can be accomplished without seven years of generous support from our 
industry partners. These companies and organizations provide direct financial support as 
well as plant material, supplies and guidance. We hope this grows so we may continue to 
make technical advancements and deliver products and services with increased efficiency. 
Thank a partner when you get the chance during the conference. This unique partnership 
has few equals in the US. 
 
Described in this report are a number of projects underway or recently completed that have 
direct application to many aspects of either nursery tree production, tree quality and 
planting, or landscape management. Some are already published in scientific journals but 
have not reached the main stream of professionals. There are a lot of details included in this 
report. Some projects will have direct implications to your organization, and might help you 
save time and money. We encourage you to browse the table of contents to find projects 
relevant to your interests. 
 
Much more work lies ahead. For example we are just beginning to discover the impact of 
root defects on landscape performance, especially in storms. We need better tools and 
procedures to prevent and treat these problems. We must find more effective strategies for 
growing trees in urban spaces. Many spaces are getting smaller suggesting we need to find a 
greater variety of small maturing, urban-tough trees. However, small trees provide limited 
benefits to urban environments because they have a small canopy, and many are short lived. 
We need more technical information on production of some native and tropical trees. 
Canopy quality has been improving in the last few years but we have a long way to go with 
generating quality root systems. Roots will be among our focus areas for the next few years. 
 
We thank you for the opportunity to serve you and we appreciate your continued support. 
Our profession has made significant advances in the last ten years, and we hope this 
conference will continue to make contributions to the further advancement. Enjoy the 
conference and we hope to see you in the near future. 
 
A special “Thank you” to the Tree Team staff for their hard work and dedication to the 
profession of landscape horticulture - Chris Harchick, Maria del Pilar (Pili) Paz, Alison 
Boydstun, Ryan Eckstein, Dustin Meador, and Christine Weise. 
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 Great Southern Tree Conference: Effects of planting depth and mycorrhizae on MISS 
CHLOE® magnolia, ‘Florida Flame’ maple, Highrise® live oak, and Allée® elm in container 
nursery production. 

 
Ed Gilman, Maria Paz, Chris Harchick and Alison Boydstun, Environmental Horticulture 

Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, Florida 
 

Objective: Determine impacts of planting depth and mycorrhizae application on root and top 
growth in the nursery of four commonly planted tree cultivars. 
 
What we did: In June 2005, 110 rooted cuttings each of MISS CHLOE® magnolia, ‘Florida 
Flame’ maple and Allée® elm were planted in #3 Air-Pots with the top-most root either 0.5 inches 
or 2.5 inches below grade. Another 110 rooted Highrise® live oak cuttings were planted in #3 Air-
Pots with the same treatments in September 2005. In January 2006, all trees were potted into #15 
Air-Pots, whereby half of the trees of each planting depth and species were planted with the top-
most root even with the media surface and half 2.5 inches deeper. A total of four planting depths 
resulted from the 2 planting sessions: 0.5”, 2.5”, 3”, and 5”. During repotting into #15 Air-Pots, 
endomycorrhizae (Plant Health Care, Inc.) was mixed into the substrate of half the trees of all 
species. In February 2007, maples, elms and magnolias were potted into #45 smooth sided 
containers all at grade. Maples and elms were pruned in May 2006 to develop a leader and to 
shorten lower branches. Live oaks were pruned in September 2007. In 2007, all trees were 
irrigated with 12 gals of water daily until October, when volume was dropped to 4 gals daily. 
 
In September 2007, root quality and defects were measured on maples, elms and magnolias. Five 
trees of each of the four planting depth treatments were selected. The first 6” of media was 
removed using an air spade to expose roots (Figure 1). We measured trunk circumference at the 
substrate surface and trunk circumference with a root more than 5mm diameter touching the trunk 
(stem girdling roots). This provided the percentage of the trunk circumference with a stem 
girdling root in contact with the trunk. The outside edge of the #15 airpot was painted as a circle 
on the #45 substrate surface (Figure 2) and roots more than 5mm diameter in the circle that were 
growing over the root flare were removed and their length and diameter measured. We measured 
the distance between the substrate surface and the highest part of the root flare. Caliper and height 
for maple, elm and magnolia were collected in September and October 2007. Only caliper and 
height data was collected in October 2007 for the live oaks. 
 
What we found as of November 2007: Caliper was slightly larger for both maple and magnolia 
planted at 0.5” below grade into #3 Air-Pots and at grade into #15 Air-Pots when compared to 
other depths (Table 1). Height of maple and magnolia was not affected by planting depth into #3 
or into #15 airpots. No caliper or height differences among planting depths were found for elm 
and live oak. Addition of  mycorrhizae to the container substrate had no effect on any growth 
parameter we measured (data not shown). 
 
The presence of root defects in maples, elms and magnolias growing in #45 containers was 
influenced by planting depth into #15 Air-Pots. Planting deeper into #15 airpots led to more 
circling roots, trunk girdling and a deeper root flare (Table 2). This resulted in trees of lesser 
quality. However, planting rooted cuttings as much as 2.5 in. deep into #3s had no influence on 
root defects in #45 airpots. New roots grew from the buried portion of the stem when rooted 
cuttings were planted 2.5 in. deep into #3 containers resulting in root systems that were similar to 
those on trees planted 0.5 in. deep. We found similar results for Cathedral Oak® (see the next 
report).  
 



   6

On average, more than 36% of maple and elm trunk circumference had roots touching the trunk 
in a circling fashion (Table 2 and Figure 1). Therefore, most trees, regardless of planting depth, 
graded as culls due to root defects. It is difficult to conclude anything other than the following 
when growing these cultivars in containers or when planting to the field or to the landscape from 
containers: root defects should be removed (by pruning) each time the tree is potted to a larger 
size, even when trees are planted at the appropriate depth in the container. 
 
Conclusion: Plant rooted cuttings of these cultivars so the point where the top-most root emerges 
from the trunk is within 2.5 in. of the substrate surface. Plant #3 and larger trees so the point 
where the top-most root meets the trunk is at or just under the surface. Substrate may have to be 
removed when potting to a larger container size or into the field in order to position the tree at the 
appropriate depth. Growers can exercise some control over formation of root defects by planting 
at the appropriate depth; landscape managers also share in the responsibility for helping develop 
healthy root systems by instituting a root management program as part of routine maintenance. 
 
Table 1. Calipers and heights (October 2007) of MISS CHLOE® magnolia, ‘Florida Flame’ 
maple, Highrise® live oak, and Allée® elm growing in #45s after being planted at 0” or 2.5” 
deep1 into #15 Air-Pots.  
Species Depth1 into #15 (in) Caliper (in) Height (ft) 
Magnolia 0  2.22 a2 9.83 
 2.5 2.15 b 9.77 
Maple 0 2.67 a 16.84 
 2.5 2.55 b 16.35 
Live Oak 0 1.13 6.84 
 2.5 1.08 6.73 
Elm 0 2.37 15.29 
 2.5 2.36 15.16 
1Planting depth when #3 was potted into the #15 container. All #15s were potted into #45s with top of root ball even 
with substrate surface. 
2Means in a column for each species with a different letter are statistically different at P<0.05; no letter means no 
difference. Means for each species based on 25 trees in each planting depth. 
 
Table 2. Effect of planting depth1 into #15 airpots on subsequent root defects of MISS 
CHLOE® magnolia, ‘Florida Flame’ maple and Allée® elm growing in #45 Air-Pots. 

Species Depth into #15 (in) 
% of trunk 

circumference 
girdled3  

Depth to root 
flare (cm) 

Total root length 
growing over 
root flare (cm) 

Magnolia 0  6.70 6.17 b 33.4 
 2.5 14.34 8.86 a 49.2 
Maple 0      41.04 b2 4.18 b   303.5 b 
 2.5    77.02 a 6.67 a   463.4 a 
Elm 0    36.40 b 6.99 b    75.9 b 
 2.5    68.63 a 10.07 a   143.5 a 
1Planting depth when #3 was potted into the #15 container. All #15s were potted into #45s with top of root ball even 
with substrate surface. 
2Means in a column for each species with a different letter are statistically different at P<0.05; no letter means no 
difference. Means for each species based on 5 trees per planting depth. 
3Roots 5mm or larger in diameter that were wrapping around and touching the trunk. 
Note: Planting depth of liners into #3 containers had no influence on any of the root measurements mentioned 
above. 
 
 
SEE NEXT PAGE FOR PHOTOS
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Figure 1.  Air and water removed substrate from the top several inches in #45 containers. 
Stem girdling roots can be seen growing all around the trunk of this red maple. Trees 
grew for 6 months in #3 Air-Pots then 12 months in #15 Air-Pots before potting to #45s. 
 

 
Figure 2. The outside edge of the #15 Air-Pot was painted as a circle on the #45 substrate 
surface and roots more than 5mm diameter inside the painted area that were growing over the root 
flare were removed and their length and diameter measured.
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Great Southern Tree Conference: Planting depth in containers affects root form and 
tree quality on Cathedral Oak® live oak. 

 
Edward F. Gilman and Chris Harchick 

Environmental Horticulture Department 
University of Florida 

 
From:  J. Environmental Horticulture (submitted for publication November 2007) 
 
Abstract: After 40 months in air root pruning containers, Quercus virginiana ‘SDLN’ 
Cathedral Oak® live oak planted 3.8 cm (1.5 in) and 8.9 cm (3.5 in) deep from rooted 
cuttings had greater caliper than trees planted at 1.3 cm (0.5 in) below substrate surface. 
Trees in the 1.3 cm (0.5 in) deep treatment grew taller than all other trees except for those 
in the 3.8 cm (1.5 in) deep. Most (80%) trees were graded as culls according to root 
evaluations in the Florida Grades and Standards for Nursery Stock. This resulted mostly 
from roots circling in the #3 and/or #15 container sizes (see Photos next 2 pages). Trees 
planted 6.4 cm (2.5 in) deep in #3s, then 6.4 (2.5 in) cm deep in #15s, and 6.4 cm [19 cm 
(7.5 in) total depth] in #45s had fewer, smaller diameter, and primary roots originated 
deeper on the trunk than trees planted at all other depths. The presence of a trunk flare 
and surface roots decreased with increasing planting depth indicating that these could be 
used as an indicator of primary root depth (root flare). Cathedral Oak® demonstrated the 
capacity to generate new roots above the primary flare roots only when rooted cuttings 
were planted into #3 containers. Trees adjusted their root systems by generating a new set 
of roots along the buried stem up to the substrate surface. Roots did not grow from the 
buried portion of the stem when trees in #3 containers were planted 6.4 cm (2.5 in) deep 
into #15 containers. In other words 75% or more of the primary structural roots were 
deflected by either the #3 or #15 container wall, or both indicating that most primary 
roots that emerged from the trunk did so when the tree was in the # 3 or #15 container 
within 22 months of planting from rooted cuttings. Roots often grafted when crossed or 
laid against other roots. 
 
Significance to the industry: Rooted cuttings of Quercus virginiana ‘SDLN’ Cathedral 
Oak® live oak in [5.7 cm (2.25 in)] liner pots planted deeply into #3 containers generated 
roots from the stem all the way up to near the substrate surface regardless of planting 
depth. However, older trees planted deeply did not develop roots from the stem resulting 
in severe root defects including buried root flare, circling roots, diving roots, and stem 
girdling roots. Trees planted deeply into #3, into #15, and again into #45 containers had 
the most severe defects. Despite growing in air root pruning containers for the 
manufacturers recommended period of time, most trees were graded as culls according to 
root evaluations in the Florida Grades and Standards for Nursery Stock. In most cases 
this was a result of circling roots at the #3 or #15 container sizes, only occasionally at the 
#45 size. This points to the importance of pruning roots each time trees are potted to a 
larger size, or when trees are planted to the field or landscape. 
 
 
SEE PHOTOS NEXT TWO PAGES 
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Figure 1. Cathedral Oak® live oak rooted cutting planted 11.4 cm (4.5 in) deep into a #3 
Accelerator air root pruned container 12 months ago. Note generation of new roots along 
the buried portion of the stem. The top-most roots when the rooted cutting was planted 
into this #3 container can be seen about half way into this root ball (see arrow).  
 
 

 
 
Figure 2. Cathedral Oak® live oak rooted cutting planted 11.4 cm (4.5 in deep) 40 
months ago. Note root flare and presence of primary roots just under the substrate 
surface. These roots were generated along the buried portion of the stem when the rooted 
cutting was planted into the #3 container. There was one root growing over the primary 
roots (see arrow). 
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Figure 3. Cathedral Oak® live oak rooted cutting planted 1.3 cm (0.5 in deep) 40 months 
ago in #3 Accelerator air root pruned container. Note root flare and presence of primary 
roots just under the substrate surface; also note roots deflected down by the #3 and #15 
container sizes. We do not know the impact of these root deflections on tree stability. 
 

 
 
Figure 4. Cathedral Oak® live oak planted 6.4 cm (2.5 in) deep into #3s, and 6.4 cm (2.5 
in) deep into #15s and 6.4 cm (2.5 in) deep into #45s [19 cm (7.5 in) total depth] resulted 
in roots circling over flare roots. No primary roots were generated in the top 12.7 cm (5 
in) of substrate. Substrate surface is indicated by red line (see arrow). Note all the roots 
growing over primary roots that are likely to become stem girdling roots – not good.  
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Great Southern Tree Conference: Evaluation of initial liner size and root pruning 
technique of live oak on root quality and digging survival in a field nursery. 
 

Ed Gilman, Maria Paz, Chris Harchick and Alison Boydstun, Environmental Horticulture 
Department, University of Florida 

November 29 – November 30, 2007 
Gainesville, Florida 

 
Objective: Determine best way to develop quality roots on field grown nursery stock.  
 
What we did and will do: In February 2007, 180 Cathedral Oak® live oaks were obtained in #3 
Accelerator containers, all with an average 0.5” caliper. The treatments were: (1) planted directly 
in field soil; (2) potted to #10 Accelerators; or (3) potted to #15 Accelerators. Before planting to 
the field or moving to the larger container size, one third of the trees for each treatment were root 
pruned at planting (trees were root pruned by cutting 2” deep into the side of the root ball in 5 
equidistant places from the top of the root ball to the bottom) and the tops washed for 10 seconds 
to expose and remove circling and potentially girdling roots. The other two thirds of the trees per 
treatment were left untouched. The trees moved into the #10 containers were planted into the field 
nursery October 2007, when the average trunk caliper averaged 1”. Root balls were either 1) 
sliced as described above, 2) the outer inch of the sides and bottom shaved off, or 3) not root 
pruned. The #15 containers will be planted when the trunks reach a caliper of about 1.3” in spring 
2008. All the trees will be planted in the same field with 12 ft between rows and 8 ft within rows. 
Trees in the field will be root pruned in the following manner: 1) one third will be root pruned in 
dormant months, 2) one third will be root pruned in the growing season months, and 3) one third 
will not be root pruned. Growth, tree quality and root development will be monitored through 
2009 and trees dug for the 2009 GSTC conference. 
 

  

 
 

 
Removing the outer edge of the root ball each time a tree is potted to a larger container or 
planted to the field or landscape may remove more root defects than other root pruning 
measures. Removing root defects mechanically in some manner is crucial to producing 
quality trees.
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Great Southern Tree Conference: Live oak cultivar demonstration. 
 

Ed Gilman and Chris Harchick, Environmental Horticulture Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, FL  
 

Objective: Demonstrate growth habits of three cutting propagated live oak cultivars. 
 
What we did: One 2.5-inch caliper tree of the cultivars Highrise®, Millenium™ or Cathedral 
Oak® were planted in the year 2000 in an open sunny location to evaluate growth form. The trees 
were irrigated and mulched for the first year only. The trees were fertilized 3 times in 2005, 2006 
and 2007 with 3.1 lbs of 16-4-18 per thousand square feet applied under the canopy. All trees 
were structurally pruned and canopy lifted in July 2006. In November 2006, two other cultivars 
(BoardwalkTM and ParksideTM) were planted as 4-inch caliper trees, mulched and irrigated 
regularly for one year. These two trees are still being regularly irrigated and were also fertilized 
three times in 2007 at the same rate as above. Caliper, height and spread were recorded in 
October 2007 for all trees. 
 
What we found as of November 2007: The five live oak cultivars have different growth and 
canopy forms (see photos below and on following page). All trees are taller than they are wide so 
far. Height to spread ratios are 1.46 for Millenium®, 1.53 for Highrise®, and 1.31 for Cathedral 
Oak®. BoardwalkTM and ParksideTM will appear thinner at the demonstration site because they 
are not yet established in the landscape. 
 
Table 1. Growth and canopy forms of five live oak cultivars planted in 2000 as 2.5” caliper trees 
and 2006 as 4” caliper trees. 

Cultivar Caliper (in) Height (ft) Spread (ft) 
Planted 2000, 2.5” cal    

Highrise® 8.16 29.0 18.95 
Millenium™ 9.80 29.8 20.45 

Cathedral Oak® 8.67 26.4 20.20 
Planted 2006, 4” cal    

Boardwalk™ 5.10 19.0  9.85 
Parkside™ 5.09 17.9 11.10 

 
 
‘First generation’ live oak cultivars 6 years after planting. 

 
Cathedral Oak® 

 
Highrise® 

 
Millennium® 
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‘Second generation’ live oak cultivars 
 

 
BoardwalkTM 

 
ParksideTM 

Your cultivar here 
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Great Southern Tree Conference: Growth effects of three large caliper Highrise® live 
oak production strategies. 

 
Ed Gilman, Environmental Horticulture Department, University of Florida 

November 29 – November 30, 2007 
Gainesville, Florida 

 
Objective: Determine the most efficient pruning method for producing 8” caliper Highrise® trees. 

 
What we did:  In August 2001, 30 Highrise® live oak from #3 containers were planted 16 ft apart 
in the field, in rows spaced 12 ft apart.  Ten trees were submitted to each of 3 production 
strategies: 1) Grow trees with the intention of producing an 8” caliper tree; 2) Grow finished trees 
for 6” market then convert them to large caliper trees; 3) Grow finished trees for 4” market then 
convert them to large caliper trees.  The pruning needs for each treatment was as follows: 1) 
Shorten low branches twice a year with canopy beginning at 8ft; 2) Shorten low branches twice a 
year with canopy beginning at 6ft, and then remove the lowest 2ft of branches to convert to a 
large tree caliper; 3) Shorten low branches twice a year with canopy beginning at 4.5ft, and then 
remove the lowest 3.5ft of branches to convert to a large tree caliper. 
 
Trees were structurally pruned once in 2002, twice in 2003 and 2004, once in 2005 and 2006.  In 
October 2004, the trees grown for a 4” market had the lower 4.5ft of branches removed.  In 
February 2006, half of the trees (5) grown for both the 4” and 6” market were lifted to 7-8ft by 
removing all low branches. The other half of the trees grown for the 4” and 6” market and all of 
the trees grown for the 8” market had about half of their lower foliage removed by pruning the 
largest diameter branches and topping upright branches growing into the canopy.  All trees were 
pruned in January 2007 to help develop a central leader. 
 
The trees were root pruned 4 times in 2003, twice 14 inches from the trunk and twice 16 inches 
from the trunk. Irrigation started at 2L every other day as of December 2001, and successively 
increased to 6 gallons every day by the end of May 2002. Irrigation was decreased to 2 gallons 
every day in November 2002, and then decreased to 1.5 gallons every other day at the end of 
December 2002.  In 2003, irrigation was increased to 3 gallons every day in March, and then to 6 
gallons every day in July. This was followed by a decrease to 1 gallon every other day in 
December 2003 through March 2004. Irrigation increased to 6 gallons daily in April, and no 
irrigation December through March 2005. Irrigation resumed to 6 gallons every day in April 
2005, and then decreased to 2 gallons every day in November 2005. Irrigation for 2006 and 2007 
has consisted of 2 gallons daily in January and February, and 6 gallons per day as of March. In 
2002, trees were fertilized 4 times with 16-4-8: 65g, 210g, 300g and 400g respectively. All trees 
were fertilized 3 times in 2003 and 2004 with 400g of 16-4-8, and in 2005, 2006 and 2007 with 
800g of 16-4-8. 
 
What we found as of November 2007: No growth differences were detected among the trees of 
the 3 production strategies (Table 1). This project has several more years to complete. 
 
Conclusion: Trees have grown at the same rate regardless of pruning strategy.
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Table 1. 2007 average caliper, height, spread and pruning cut caliper of Highrise® live oak 
submitted to 3 production strategies 5 years after planting into the field from #3. 

Production Strategy Caliper (in) Height (ft) Spread (ft) 
Grown for 4” market 5.79 26.34  9.82 
Grown for 6” market 5.79 26.40 11.41 
Grown for 8” market 5.25 25.92  9.21 
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Great Southern Tree Conference: Root pruning during field production effects on 
nursery growth and transplantability of Cathedral Oak® live oak.   
 

Ed Gilman and Chris Harchick, Environmental Horticulture Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, Florida 
 
Objective: Demonstrate root-pruning techniques during field production that result in superior 
root systems and transplantability of Cathedral Oak® live oaks. 
 
What we did: Thirty #1 liner (24”tall) Cathedral Oak® live oaks were planted in August 2001, on 
8 ft centers in three rows 12 ft apart. Ten trees were not root pruned; ten trees were root pruned 
only four times in 2004; ten trees were root pruned four times in both 2003 and 2004. Root 
pruning consisted of 1.3 shovel width to depth of balling spade (12”) on two opposite sides of the 
tree. Trees were staked and shoots pruned in May 2002. Trees were pruned in April and October 
2004. All low branches were removed in October 2004, some with diameter of ¾ to one inch in 
size. All trees were fertilized 3 times in 2004 with 400g of 16-4-8. All trees were dug in 
November 2004 with a 36 inch spade (trees 2.5” caliper) and moved about 50 ft. Roots from 24 
trees were excavated in January 2005; the remaining 6 trees continue to grow in the field in which 
they were last transplanted. The transplanted trees were irrigated for 8 weeks after transplanting 
to the landscape, and then irrigation was shut off. The transplanted trees were fertilized once in 
2005 with 362g of 16-4-8. In October 2007, caliper, height and spread were recorded for the 6 
remaining trees.  
 
What we found out as of November 2007:  Trees that were root pruned both in 2003 and 2004 
grew at a slower rate than trees that were not root pruned and trees that were only root pruned in 
2004 (data shown in J Arboriculture 2006). Root pruning Cathedral Oak® live oak only in the last 
year of production appeared to be the most efficient, resulting in the largest trees with only 
moderate stress after digging and excellent survival. However, these trees were challenging to 
root prune with a balling shovel because roots were thick. A tree spade would make quick work 
of this. 
 
Following transplanting in November 2004, trees that were not root pruned in the nursery lost 
considerable foliage nearly one year later in the dry weather experienced in late summer and early 
fall 2005. Trees root pruned only in the last year of production lost some foliage; trees with roots 
pruned the last two years of production lost very little foliage and looked fuller one year after 
pruning. This indicates that purchasing field-grown live oak from nurseries located on sandy 
well-drained soil, that are root pruned, will appear fuller and healthier in the first year after 
planting than trees that are not regularly root pruned. Three years after transplanting (2007), all 
transplanted trees were comparable in size (Table 1) and their canopy’s appeared uniformly 
dense. 
 
Conclusion: Purchase root pruned nursery stock when selecting live oak from a field nursery 
located in the sandy soil typical of the central Florida ridge. More frequent root pruning creates 
better root systems that translate into healthier, fuller trees a year after transplanting. Trees grown 
on different soil types might respond differently.
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Table 1. Current size (October 2007) of transplanted Cathedral Oak® live oak grown with and 
without root pruning during field production. 

Pruning Treatment Caliper (in) Height (ft) Spread (ft) 
Not root pruned 4.72 19.70 10.72 
Root pruned only in 2004 4.75 19.45 10.88 
Root pruned in 2003 and 2004 4.35 19.20 10.35 
6 trees are in this demonstration project. Trees transplanted Nov 04. 
 
 

Cathedral Oak® not root pruned Cathedral Oak® root pruned last year of 
production. 

Cathedral Oak® root pruned last two years of 
production 

Cathedral Oak® not root pruned, root pruned 
last year, root pruned last two years of 
production (left to right). 
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Great Southern Tree Conference: Impact of red maple root ball slicing at planting on 
growth in the landscape. 
 

Ed Gilman, Environmental Horticulture Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, Florida 
 

Objective: Determine the impact of slicing the root ball’s outer edge of red maple at planting on 
root defects, top growth, and root generation following planting. 
 
What we did: In December 2003, fifteen #25 red maple trees were planted into the landscape. 
Seven trees were root pruned by cutting 2” deep into the side of the root ball in 5 equidistant 
places from the top of the root ball to the bottom. Eight trees were not root pruned. Trees were 
fertilized twice in 2004 with 362g of 16-4-8, and twice in 2005 and 2006 with 724g of 16-4-8. 
Caliper and height were measured in October 2004 and 2007.  
 
What we found as of November 2007: Root pruning at planting appeared to reduce circling 
roots (data not shown). There were no caliper or height differences, or of growth three years after 
pruning between trees with pruned roots and those not root pruned at planting (Table 1). These 
results suggest that root slicing the outside surface of the root ball at planting for the purpose of 
eliminating circling roots does not affect growth in maples after planting.  
 
Table 1. Caliper and height (2007) and growth three years after pruning of #25 maples planted 
into the landscape with and without root slicing at planting 

Treatment 2007 caliper 
(in) 

2007 height 
(ft) 

Caliper (mm) 
increase ’04 to ‘07 

Height (ft) increase 
’04 to ‘07 

Root sliced 6.61 29.01 3.25 11.43 
Not root sliced 6.60 28.71 3.18 11.12 
 
What’s next: Trees will be excavated to evaluate the impact of root pruning at planting on root 
growth into landscape soil. Force required to pull trees over to evaluate stability in the soil will 
also be measured spring 2008. 
 
Conclusions: Root pruning the outside surface of the root ball at planting for the purpose of 
reducing root circling defects did not stress maple trees nor reduce growth in the first three years 
after planting. Slicing root balls at planting is recommended to reduce likelihood of circling roots 
becoming a problem. Slicing the outer portion of the root ball will not remove defects farther 
inside the root ball; the grower is responsible for this root pruning during production. 
 

Not root pruned at planting. 
 

Circling roots on outside of #25 container pruned 
                                                                          when tree was planted.
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Great Southern Tree Conference: Impact of live oak root ball slicing at planting on 
establishment and stability in wind. 

 
Ed Gilman, Maria Paz, Chris Harchick and Alison Boydstun, Environmental Horticulture 

Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, FL 
 

Objective: Determine if severing circling roots at planting impacts stress, growth and stability. 
 
What we did: Sixty Cathedral Oak® live oaks were transplanted from #45 containers (~2.5” 
caliper) into the field at the end of March 2005. Half of the trees were root pruned at planting 
(trees were root pruned by cutting 2” deep into the side of the root ball in 5 equidistant places 
from the top of the root ball to the bottom), whereas the other half was planted without root 
slicing. Trees were fertilized with 100g of 16-4-8 per tree, applied to a 36” area around the stem 
in March, April and September 2005. In 2006, 400g of 16-4-8 were similarly applied to each tree 
in April, June and September. Trees were stressed considerably in the first 4 months after 
planting by withholding water for a period required for trees to start defoliating. Then trees were 
irrigated daily beginning July 2005 through mid-September 2005. In 2006, irrigation was applied 
only twice in May when trees appeared stressed due to drought. In April 2006, the trees were 
cleaned of small shoots from the ground up to the start of the canopy. Caliper, height and spread 
were measured in October 2007. Trees were pulled over with a winch November 2007 and force 
required to pull the trunk to 5, 10, 15, 20 and 25 degrees recorded (data will be included in next 
year’s report). 
 
What we found out as of November 2007: Caliper and height in the first 30 months following 
planting were not affected by root slicing at planting. Trees that were sliced were wider than 
those that were not (Table 1). Trees with a 2.5”caliper trees can become drought stressed and die 
even 14 months after planting. Preliminary results from pulling tests indicated that slicing the root 
ball at planting had no impact on tree stability 2.5 years later. 
 
Table 1. Trunk caliper, tree height and spread 30 months after planting live oak from #45 
containers with and without root slicing at planting. 
Treatment Caliper (in) Height (ft) Spread (ft) 
Root sliced 4.54 17.10   11.88 a1 
Not root sliced 4.44 17.58 11.46 b 
1Means in a column with a different letter are statistically different at P<0.05; no letter means no difference. Based on 
30 trees per treatment. 
 
Conclusion: Slicing container root ball sides at planting, deep enough to sever circling roots, is 
recommended. This probably reduces likelihood of circling roots becoming a problem later, and 
does not affect subsequent growth on the tree even under drought conditions. 

 
Roots were cut on outside 
of ball. 

 
Root ball was sliced top to bottom in 5 
locations with hand pruning. 

 
Trees were installed and 
growth measured. 
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Force to pull trees to a 25 degree angle was 
measured on trees with root balls sliced in 
five places at planting and trees not sliced at 
planting. Trees were planted March 2005 and 
pulled over in November 2007. 

 
Root ball sat tilted after pulling trunk to 25 
degree angle. The leeward side of the root ball 
sank at the point where the original #15 
container was; the windward side broke from the 
ground at the outer edge of the #45 container. 
 
 
 
 
 
 
 
 

 

 
Live oak root ball after pulling trunk to 25 degree angle two and a half years after planting. Tree 
sunk on the leeward side at the point where the #15 container was. Windward side of the ball 
lifted out of the ground. Some roots growing out into landscape soil were pinkie sized.
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Great Southern Tree Conference: Live oak tree size impacts performance after 
landscape planting. 

 
Ed Gilman, Maria Paz, Chris Harchick and Alison Boydstun and Environmental Horticulture 

Department, University of Florida 
November 29 – November 30, 2007 
              Gainesville, FL 
 

Objectives: Determine if smaller nursery stock becomes established faster than larger nursery 
stock and tree performance in the landscape. Determine if larger trees secure themselves in the 
ground at the same rate as smaller trees. 
 
What we did: Thirty Cathedral Oak® live oak from #45 containers, 30 from #15 containers, and 
30 B&B were transplanted into the field at the end of March 2005. Trees were fertilized with 
100g of 16-4-8 per tree, applied to a 36” area around the stem in March, April and September 
2005. In 2006, 400g of 16-4-8 were similarly applied to each tree in April, June and September. 
We stressed trees considerably in the first 4 months after planting by withholding water for a 
period required for trees to start defoliating. Then trees were irrigated daily beginning July 2005 
through mid-September 2005. In 2006, irrigation was applied only twice in May when trees 
appeared stressed due to drought. In April 2006, the #15 trees were limbed up 2 feet from the 
ground, whereas the #45s and B&B trees were cleaned of small shoots from the ground to the 
start of the canopy. Caliper, height and spread were measured in May 2005 and in October 2007. 
Settlement was measured in June 2007. 
 
What we found as of November 2007: Two years and a half after transplanting into the 
landscape, #15 container trees displayed a much greater caliper, height, and spread growth rate 
than #45 containers and B&B trees (Table 1). The #15 trees were considerably smaller at 
transplanting than the #45 and B&B trees and continued to be 2.5 years later (Table 2), and this 
appears to have allowed them to become established much quicker. This means that roots came 
into balance with the trunk at a faster rate than the larger trees. Accordingly, the slightly smaller 
#45 trees exhibited a greater height than B&B trees; caliper and spread growth rate did not differ. 
 
Trees planted from both container sizes settled after planting (indicated by a negative number in 
Table 1) whereas B&B trees lifted up slightly within two and a half years after planting. Settling 
(sometimes more than two inches) after planting #25 container-grown trees has been noted before 
(2005 and 2006 GSTC report). 
 
Table 1. Percent caliper, height and spread increase between May 2005 and October 2007, 
and percent of trees settled and their average distance settled as of October 2007 for live oak 
transplanted into the field from #15, #45 and B&B. 

Size at 
planting 

% caliper 
increase 

% height 
increase 

% spread 
increase 

% of trees 
that 

settled 

Settlement* 
(in) 

#15 190.1 a1 133.2 a 292.1 a 76.7 -0.21 (-0.88 
to +0.13) c 

#45  71.8 b   45.6 b   96.8 b 46.7 -0.09 (-0.5 
to +0.19) b 

B&B  68.3 b   26.8 c   62.7 b 15.4 +0.08 (-0.19 
to+0.62) a 

1Means in a column with a different letter are statistically different at P<0.05. Based on 30 trees per treatment. 
*Settlement: negative number indicates that trees sunk deeper into soil in the first 30 months after planting; positive 
number indicates trees lifted up out of the soil in the first 30 months after planting. Number in parenthesis is the range. 
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Table 2. Caliper, height and spread at planting (May 2005) and October 2007 of live oaks 
transplanted into the field from #15, #45 and B&B. 
Size at 
planting 

2005 
caliper (in) 

2007 
caliper (in) 

2005 height 
(ft) 

2007 height 
(ft) 

2005 
spread (ft) 

2007 
spread (ft) 

#15 1.16 3.34 6.72 15.46 2.03 7.46 
#45  2.60 4.44 12.11 17.58 5.90 11.45 
B&B 3.13 5.20 15.17 18.47 7.63 12.17 
Based on 30 trees per treatment. Not compared statistically. 
 
 
What’s next: Trees will be evaluated in December 2007 to determine their ability to withstand 
tropical storm and hurricane force winds. 
 
Conclusions: Small live oak nursery stock appears to establish quicker and become self-sufficient 
sooner than larger nursery stock. Container trees sank deeper into the landscape soil than field 
grown trees during the first two years after planting. 
 

 
 
Despite smaller nursery stock (planted from #15 containers, see right side of photo) 
growing faster than the larger nursery stock (#45s, center and left trees), the trees 
planted as small nursery stock is still smaller than trees planted as larger nursery stock. 
(Photo Nov 2007, 2.5 years after planting) (see Table 2 above for data). 
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Great Southern Tree Conference: Effect of tree size, mulch and irrigation on red maple 
stress following landscape planting. 

 
Ed Gilman, Maria Paz, Chris Harchick and Alison Boydstun, Environmental Horticulture 

Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, Florida 
 
Objective: Determine if smaller nursery stock becomes established faster than larger nursery 
stock. Demonstrate the effect of irrigation and mulch on landscape performance. 
 
What we did:  In February and March 2006, 16 red maples were planted into the landscape from 
#3, #25, #65 or #300 containers, for a total of 64 trees. Trees were irrigated daily from planting to 
the beginning of May (15 gallons irrigation the first 3 weeks followed by 7 gallons thereafter for 
#300, 5 gallons for #65 and #25, and 2.5 gallons for #3). This was followed with approximately 2 
weeks of no irrigation. Irrigation resumed to every other day at the end of May 2006 with #300 
receiving 18 gallons, #65 receiving 9 gallons, #25 receiving 6 gallons and #3 receiving 3 gallons 
of water each irrigation day. The weather remained dry so an exception to this schedule was made 
during 3 weeks in June, when irrigation was administered every day. Water was turned off in 
March 2007. In May 2007, half the trees (8) for each size were irrigated every other day Monday, 
Wednesday and Friday. The other half of the trees (8) for each size were not irrigated. Also in 
May 2007, half of the irrigated trees and half of the non-irrigated trees for each size were 
mulched with a 3” layer of shredded hardwood, while the other half was left with bare soil. Trees 
have not been fertilized since planting. Observations of whether trees were growing (producing 
new leaves) or not started in June 2007, and were collected monthly. Cracks in the trunk were 
measured and counted in March and October 2007. Caliper, height and settlement measurements 
were collected for all trees in October 2007. 
 
What we found as of November 2007:  Trees planted from #3 containers are growing more in 
caliper and height when compared to the other sizes (Table 1). Trees planted from #25 and #65 
containers continue to actively grow (Table 3), while the trees planted from #300 containers are 
growing the least of all sizes (Table 2). Trees planted from #3 containers continue to be the 
smaller trees, while the #300 the largest (Table 2). Also, the larger trees settled more than the 
smaller trees (Table 1). It appears that heavy root balls are not only more likely to settle into the 
soil, but do so to a greater depth. Trees planted from #300 containers averaged 4 trunk cracks, 
while the rest of the sizes have had little to no cracks. Trunk cracks have been noted on trees that 
were under drought stress in at least one other study. 
 
Irrigation only had an effect on trunk caliper (data not shown). Irrigated trees had greater caliper 
than those not irrigated. Mulched trees had greater height than non-mulched trees but there was 
no effect of mulch on caliper growth (data not shown). We found in another study at this site that 
addition of mulch has not had an impact on live oak caliper growth either (published 2006 J. 
Arboriculture). 
 
Conclusion: Small nursery stock establishes quicker and is less stressed after planting than large 
nursery stock. Large nursery stock requires a longer establishment period than small nursery 
stock. Without adequate irrigation larger sized nursery stock is more likely to dieback following 
planting. Trees planted from larger containers sank deeper into the soil following planting than 
smaller trees. 
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Table 1. Percent caliper and height increase between September 2006 and October 2007, 
and settlement of trees as of October 2007 after planting red maple into the field from #3, 
#25, #65 and #300 containers. 
Size at 
planting % caliper increase % height increase Settlement* (in) 

#3 102.3 a1 55.7 a +0.10 (0 to +0.62) a 
#25 36.9 b 28.2 b -0.04 (-0.19 to 0) a 
#65 25.6 c  22.5 b -0.23 (-0.62 to 0) b 
#300   9.6 d    3.5 c -1.02 (-1.25 to -0.62) c 
1Means in a column with a different letter are statistically different at P<0.05. Based on 16 trees per treatment. 
*Settlement: negative number indicates that trees sunk deeper into soil in the first 30 months after planting; positive 
number indicates trees lifted up out of the soil in the first 30 months after planting. Number in parenthesis is the range. 
 
 
Table 2. Caliper and height on September 2006 and October 2007 of red maple planted into the 
field from #3, #25, #65 and #300 containers.  
Size at planting 2006 caliper (in) 2007 caliper (in) 2006 height (ft) 2007 height (ft) 
#3 0.99 2.00 7.98 12.35 
#25 2.67 3.66 15.11 19.37 
#65 3.66 4.60 16.78 20.54 
#300 6.20 6.80 24.89 25.05 
Bases on 16 trees per treatment. Not compared statistically. 
 
 
Table 3. Percent of trees actively growing in 2007, one year after planting red maple into 
the field from #3, #25, #65 and #300 containers (Based on 16 trees per size). 

Size 
% 

growth 
June 

% 
growth 

July 

% 
growth 
August 

% 
growth 

Sept 

% 
growth 

Oct 

#3 100 100 100 100 81.25 
#25 100 100 100 100 100 
#65 93.75 100 100 100 100 
#100 31.25 37.5 43.75 43.75 18.75 

 
 

 

 
 
 
 
The red mark on the 
trunk (large arrow) was 
positioned even with the 
top of the two 2x2s 
(white line) at planting. 
A 70 mph wind event 14 
months later  appeared to 
cause settlement literally  
overnight. See Table 1 
for data. 
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#300 container (tallest trees, center left and center right), #25 container (right 
foreground), and #65 container (left) red maple planted March 2006 showing stress on 
larger trees. #3 containers not shown. 

Trunk cracks on #300 containers appeared about 8 months after planting from dry soil 
and lack of water. Trees with many cracks had die-back in the top of the canopy. 
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Great Southern Tree Conference: Growth of mycorrhizae-amended live oaks following 
planting. 
 

Ed Gilman, Environmental Horticulture Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, Florida 
 

Objective: Measure establishment rate of live oak and determine influence of adding 
mycorrhizae on transplant success. 
 
What we did: At the end of March 2005, 120 Cathedral Oak® live oaks were transplanted from 
containers and B&B (half the root system was pruned November 2004 in the nursery and 
hardened-off several weeks following digging) into landscape soil. Specifically, 60 trees were 
planted from #45 containers, 30 B&B trees, and 30 #15 container trees. Half of the #45 container 
trees were root pruned at planting (trees were root pruned by cutting 2” deep into the side of the 
root ball in 5 equidistant places from the top of the root ball to the bottom), whereas the other half 
were not root pruned.. In May 2005, mycorrhizae spores were applied to half of the trees of each 
size using MycorTree® Ecto-Injectable. All B&B trees were staked at transplanting since they 
were loose in the root ball. Trees were fertilized with 100g of 16-4-8 per tree in March, April and 
September 2005. In 2006, 400g of 16-4-8 were applied in April, June and September. We stressed 
trees considerably in the first 4 months after planting by withholding water for a period required 
for trees to start defoliating. Then we irrigated daily beginning July 2005 through to mid-
September 2005. In 2006, irrigation was applied only twice in May when trees appeared stressed 
due to drought. In April 2006, the #15 trees were limbed up 2 feet from the ground, whereas the 
#45 and B&B trees were cleaned of small shoots from the ground to the start of the canopy. 
Trunk caliper, tree height and spread were measured in May 2005 and October 2007. 
 
What we found as of November 2007: Mycorrhizae did not affect tree caliper, height and spread 
two and a half years after transplanting into the landscape (Table 1) and did not enhance 
transplant success.    
 
Table 1. Percent caliper, height and spread increase between May 2005 and October 2007 for 
Cathedral Oak® live oak transplanted into the field from #15, #45 and field (B&B). 
Mycorrhizae % caliper increase % height increase % spread increase 
Yes  97.3 62.0 158.0 
No 108.1 66.3 124.5 
Note: Based on 60 trees in each treatment. 
 
Conclusion: As has occurred in many other studies, the addition of mycorrhizae around 
landscape sized trees (2.5” caliper and larger) to the landscape did not enhance tree 
performance or transplant success. 
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Great Southern Tree Conference: Planting depth affects live oak establishment in the 
landscape. 
 

Ed Gilman, Environmental Horticulture Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, Florida 
 
Objective: Determine the impact of planting depth in the landscape on stress, survival, growth 
and stability.  
 
What we did: In June 2003, twelve trees were planted into each of the following treatments: top 
most root in the root ball 2” above grade, 0 to 1”below grade, 4” below grade, or 7” below grade. 
Hardwood mulch chips 3” deep were added over the root ball and around the tree in an 8 ft x 10 ft 
rectangular area and kept weed free with periodic Round-upTM application. Trees were fertilized 3 
times in 2004 with 272g of 16-4-8 and 3 times in 2005 with 544g of 16-4-8. In 2006, trees were 
fertilized with 544g of 16-4-8 in March and July, and then with 800g of 16-4-8 in October. In 
2007, trees were fertilized with 544g of 16-4-8 in March and 814g of 16-4-8 in July. Caliper, 
height and settlement were measured in October 2007. 
 
What we found as of November 2007: There were no differences in caliper and height among 
the four planting depths in 2007 (Table 1). These results suggest that planting depth does not 
affect growth in live oaks installed in well-drained sandy soil in the first 4 years after planting. 
However, soil over the root ball resulting from deep planting intercepted water, resulting in more 
tree stress and greater likelihood of tree death in the first four weeks after planting these trees 
(Gilman, J. Arboriculture, 2004). Trees planted deeply were less stressed three months after 
planting. This may indicate that roots are growing up into the soil placed over the root ball on 
deep-planted trees. This has been associated with long-term tree problems (Wells et al., 2007) as 
some of these roots begin to grow against the trunk and girdle the trunk. 
 
Trees that were planted below the soil surface all settled deeper into the soils, while trees planted 
high rose out of the ground slightly (Table 1). Settlement increased with planting depth. The 
settlement of deeply planted trees can also contribute to long-term problems in these trees.  
 
Table 1. Caliper, height and settlement of live oak at four different planting depths. 
Planting Depth Caliper (in) Height (ft) Settlement* (in) 
2” above 6.65 23.34  +0.11 a1 

0 to 1” below 6.77 23.06 -0.35 b 
4” below 6.32 23.67 -0.55 b 
7” below 6.39 24.26 -0.60 b 
1Means in a column with a different letter are statistically different at P<0.05. Means based on 12 trees per planting 
depth. 
*Settlement: negative number indicates that trees settled deeper into soil; positive number indicates trees lifted up out 
of the soil. Most settlement occurred during one night with hurricane Frances September 2004 (60-70 mph winds). 
 
What’s next: Within the next year, trees will be pulled over to measure tree stability and 
excavated to determine if deep-planted trees develop stem girdling roots as roots grow in the 
loose soil placed over the root ball. 
 
Conclusion: Trees should be planted in the landscape with the point where the top-most root 
emerges from the trunk close to the soil surface, not buried under several inches of soil and 
mulch. Deep planted trees sink down into the soil more after planting than trees installed with the 
top root close to or above the soil surface. 
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Root flare (arrow) should be visible at the surface of the substrate after planting. Containers sink 
somewhat into the landscape soil after planting so it is very important to plant the root flare 
higher than the surrounding soil to account for some settling. Larger containers sink more than 
smaller ones. 
 

 
Correctly planted trees have the top-most root higher than the surrounding landscape soil. The 
sides of the root ball are covered with soil or mulch. Mulch begins at the edge of the root ball but 
is not applied over the ball. The top of the root ball should be visible after applying mulch. 
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Great Southern Tree Conference: Effect of planting depth in containers and in the 
landscape on stress, growth and health after planting of Cathedral Oak® live oaks. 

 
Ed Gilman, Maria Paz, Chris Harchick and Alison Boydstun, Environmental Horticulture 

Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, Florida 
 
Objective: Determine how planting depth influences tree stress, root development, and growth in 
the landscape. This will be a 5 to 10 year demonstration to track long term effects. 
 
What we did:  In July 2006, 144 Cathedral Oak® live oaks about 2.7” caliper were planted to a 
bahia grass field in Citra, FL (20 miles south of Gainesville) from #45 containers. Twenty-four 
trees were planted on 50-foot centers and the remaining 120 trees were planted on 25-foot 
centers. Portions of the site were poorly drained. Trees were produced in containers from rooted 
cutting liners with the following planting depth treatments: (1) top-most root at soil level into #3, 
#15 and #45; (2) 2.5” below grade in #3, level into #15 and #45; (3) 4.5” below grade into #3, 
level into #15 and #45; or, (4) 2.5” below grade in #3, #15 and #45. Trees from each of these four 
depths in the containers were planted into the landscape at three different depths for a total of 
twelve treatment combinations. Landscape planting depths were: (1) 0”, media surface level with 
landscape soil; (2) 4” below grade; (3) 8” below grade. Half of the trees were root pruned at 
planting (trees were root pruned by cutting 2-3” deep into the side of the root ball in 5 equidistant 
places from the top of the root ball to the bottom using a sharp balling spade), whereas the other 
half was planted without root pruning. Following transplanting, all trees were irrigated with 34 
gallons/day for approximately 2 ½ weeks.  At the end of July 2006, irrigation was reduced to 7.5 
gallons/day for two weeks. In mid-August 2006, irrigation was once more reduced to 7.5 gal 
every other day for 3 weeks and reduced further to 7.5 gal every three days for two weeks. In late 
September 2006 irrigation was turned off and trees were watered with varying amounts following 
water potential (stress) measurements. In 2007, trees were watered once (in May) when they 
showed signs of stress. Trees were fertilized April 2007 with 340g of 12-2-14. Tree quality 
(5=best; 1= worst) and water stress were recorded May 2007; while caliper and height were 
measured July 2007. 
 
What we found as of November 2007: Trunk caliper and tree quality in the year and a half after 
landscape planting were not affected by nursery planting depth, landscape planting depth or root 
pruning at planting. Tree height appeared to be affected by nursery and landscape planting depth 
(Table 1 and 2); trees planted deeper remained shorter. Water stress in the months following 
planting was reduced by slicing root balls top to bottom in 5 places at planting (data not shown). 
This could be because root pruning at planting initiates more roots into the backfill soil, which 
helps the tree cope with water stress. 
 
Table 1. Caliper, height and quality of live oak produced at different nursery planting depths. 

Nursery planting depth Caliper (in) Height (ft) Quality (5=best; 
1=worst) 

Level in #3, #15, #45 2.83  13.16 a1 4.25 
2.5” below into #3,level into #15 #45 2.88 12.74 b 4.28 
4.5” below in #3; level in #15, #45 2.88 12.54 b 4.39 
2.5” below in #3, #15, #45 2.85 12.54 b 4.33 
   1Means in a column with a different letter are statistically different at P<0.05; no letter means no difference. 
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Table 2. Caliper, height and quality of live oak at three different landscape planting depths. 

Landscape planting depth Caliper (in) Height (ft) Quality (5=best; 
1=worst) 

Level 2.86  13.37 a1 4.08 
4” Below 2.86 12.61 b 4.31 
8” Below 2.86 12.25 b 4.54 
   1Means in a column with a different letter are statistically different at P<0.05; no letter means no difference. 
 
 

 
Cathedral Oak® planted 2003 at 4 depths in containers and then transplanted July 2006 at 3 depths 
to the landscape in Citra FL. 
 
What’s next: Caliper, heights and tree quality will continue to be collected to determine the 
effect of planting depth on landscape live oak growth. Roots will be excavated in several years 
and trees pulled over or blown with the wind machine to measure root structure, health and tree 
stability. 

Conclusions: Root 
pruning (white lines) 
trees planted from 
containers reduces 
stress in the months 
following planting. 
Note: this root pruning 
does not correct any 
defects further inside 
the root ball) 
Figure caption: 
Correctly planted tree 
with substrate surface 
slightly above 
surrounding soil. Mulch 
will be added to the soil 
around the root ball, not 
on the root ball. 
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Great Southern Tree Conference: Mulch management affects live oak establishment. 
 

Ed Gilman, Environmental Horticulture Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, Florida 
 
Objective: Determine if mulch depth, type, and placement influence landscape tree 
establishment. 
 
What we did: The 16 ft x 8 ft rectangular soil area around the root ball of 49 three-inch caliper 
Highrise® live oak planted October 2002 was managed in one of the following seven different 
ways: (1) bare soil, (2) 3” deep chipped mulch, (3) 6” deep chipped mulch, (4) 3” deep shredded 
mulch, (5) 6” deep shredded mulch, (6) 3” deep shredded mulch but no mulch on the root ball 
(the top of the root ball was not covered with mulch as it was in the other four mulch treatments), 
(7) bahia grass turf up to the edge of the root ball. One tree died in the turf plot. All trees were 
fertilized in a 12 ft x 16 ft plot with 2.4 lbs of 16-4-8 three times a year between 2003 and 2007. 
Mulch was added in 2004 and 2005 to maintain treatments at the proper depths. Caliper and 
height were measured yearly from 2002 to 2005. In 2007, only the caliper was recorded.  
 
What we found as of November 2007: Five years after planting, surface treatment around trees 
had no effect on caliper increase (Table 1). Addition of mulch around recently planted live oak 
did not result in better growth compared to trees with bare ground around the tree. The first four 
years of this experiment showed that turf had the least height and caliper increase (2006 GSTC 
Report) Therefore, it appears to be lack of turf, not presence of mulch that enhances the health 
and growth of recently planted trees. Earlier results of this project (J. Arboriculture, 2004) 
showed that placing mulch over the root ball at planting can reduce the amount of water reaching 
the roots, resulting in stressed and dead trees, but only when rainfall or irrigation fall in light 
amounts. Therefore, only apply a thin 1-2 inch mulch layer over the root ball at planting; mulch 
can be deeper outside the root ball. 
 
Table 1. Increase in trunk caliper between 2002 and 2007, and increase in height between 2002 
and 2005 of live oak in plots with seven different surface treatments. 

Surface Treatment Caliper increase 
(in) 

Height increase 
(ft) 

3” Shredded mulch 3.46 7.79 
6” Shredded mulch 3.18 7.36 
3” Chipped mulch 3.02 8.07 
6” Chipped mulch 3.51 8.36 
Bare ground/No mulch 3.38 7.49 
3” Shredded mulch, no mulch on root ball 3.19 7.71 
Turf/No mulch 2.56 6.65 
Based on 7 trees per treatment, except for Turf/No mulch treatment which has 6 trees. 
 
Conclusion: Lack of turf, not presences of mulch, enhances survival and growth of trees after 
planting compared to trees with turf up to the root ball. Only a thin layer of mulch should be 
applied over the root ball since a 3 inch or more layer can intercept water resulting in tree stress 
or death.
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Trees without mulch grew as well as trees shown in 
the right photo. These trees were less stressed after 
planting than trees shown below left. 
 

 
It is difficult to see but there is no mulch on the root 
ball, only leaves. This allows water to reach roots and 
reduces stress after planting compared to trees in both of 
the treatments shown below.  

 
 

 
These trees were stressed after planting because 
mulch on the root ball intercepted water so it could 
not get to the roots. 

 
These trees are growing the slowest and one tree died. 
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Great Southern Tree Conference:  Interaction of fertilization and pruning in sabal palms. 
 

Tim Broschat, Fort Lauderdale Research and Education Center (REC) 
Ed Gilman, Environmental Horticulture Department, University of Florida  

November 29 – November 30, 2007, Gainesville, FL 
 

Objective: To demonstrate the interactive effects of fertilization and pruning on health and 
appearance of sabal palms. 
 
What we did:  Ten sabal palms spaced 20 feet apart with 24” deep plastic root barriers between 
trees received no fertilizer, ten received 0.12 lbs N/100 ft2 from a 16-4-8 turf fertilizer (need very 
detailed specs for fertilizer) every 3 months, and ten received the same amount of N from an 8-2-
12-4Mg palm fertilizer (need very detailed specs for fertilizer) every 3 months. Fertilizer was 
spread over a circular 100 sq. ft. area. Half of the palms in each fertilizer treatment had only dead 
leaves removed once per year, while the other half had all but the 4 youngest leaves removed 
once per year. The trees were first fertilized and pruned in March 2006. Total number of leaves, 
number of green leaves, and severity of potassium (K)-deficient leaves were recorded in March 
2007. A similar experiment was initiated at the Fort Lauderdale REC on January 2006 with data 
collected in October 2007. 
 
What we found as of November 2007:  For both locations, severe pruning resulted in fewer 
living leaves for at least 9 (Ft Lauderdale) or 12 months (Gainesville) after pruning. Potassium 
deficiency symptoms were greater for palms at both locations with only dead leaves removed. 
Severe pruning resulted in significantly greener leaves at both sites. This effect was most notably 
in Ft. Lauderdale data perhaps because data was for two growing seasons; Gainesville data was 
for the first season only. 
 
In Fort Lauderdale, severe pruning also increased the number of green leaves when compared to 
palms with only dead leaves removed. Also, for dead leaf only pruned palms, the number of 
living leaves was greater for those receiving 8-2-12 than for non-fertilized or 16-4-8 fertilized 
palms. This did not occur on palms in Gainesville. Other than this response, there was no 
significant positive or negative response to fertilizer of either type in either location. 
 
Conclusions: Potassium deficiency appeared more severe in Ft. Lauderdale than in Gainesville 
but Ft. Lauderdale data was for the second year of the study whereas Gainesville data was for the 
first year. We think that potassium limits the number of leaves a palm can support. Severe 
pruning reduced the number of leaves in the canopy to less than this number so that the K 
reserves were distributed among fewer leaves. This resulted in a smaller canopy and less visible 
K deficiency symptoms. This experiment is ongoing and more data will be needed to see if this 
holds true over time and see if fertilizer will have an effect on appearance of sabal palms.  
 
Table 1. Number of green and total leaves, and K deficiency score for sabal palms in Gainesville 
March 2007. 

Fertilizer Pruning Green leaves Total living 
leaves 

K deficiency 
score* 

None Dead only 15.0  22.8 a1 4.24 b 
None Severe 11.4 16.6 b 4.60 a 
16-4-8 Dead only 12.0 23.0 a 4.20 b 
16-4-8 Severe 11.0 16.4 b 4.62 a 
8-2-12-4Mg Dead only 11.2 24.6 a 4.24 b 
8-2-12-4Mg Severe 10.8 15.0 b 4.72 a 
1Means in a column with a different letter are statistically different at P<0.05; no letter means no difference. 
*0=dead, 1=severe K deficiency, 3=moderate K deficiency, 5=no deficiency symptoms.
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 Table 2. Number of green and total leaves, and K deficiency score for sabal palms in Fort Lauderdale, FL 
October 2007. 

Fertilizer Pruning Green leaves Total living 
leaves 

K deficiency 
score* 

None Dead only 2.8 c1 20.2 b 2.99 c 
None Severe  6.5 ab 10.3 c 4.61 a 
16-4-8 Dead only  5.0 bc 18.0 b 3.64 b 
16-4-8 Severe 9.0 a 13.0 c 4.68 a 
8-2-12-4Mg Dead only 3.8 c 24.3 a 3.01 c 
8-2-12-4Mg Severe   7.2 ab 11.0 c 4.65 a 
1Means in a column with a different letter are statistically different at P<0.05; no letter means no difference. 
*0=dead, 1=severe K deficiency, 3=moderate K deficiency, 5=no deficiency symptoms. 
 
 

March 2007 after removing all but 4 leaves.         Same palm November 2007. 
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Sabal March 2007 after removing only dead leaves.    Same palm November 2007. 
 

 
          Potassium deficiency symptoms.
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Great Southern Tree Conference: Evaluation of landscape tree stabilization systems. 
 

Ryan Eckstein, Environmental Horticulture Graduate Student 
Ed Gilman, Environmental Horticulture Department, University of Florida, 

November 29 – November 30, 2007 
Gainesville, FL 

 
Objective: Determine effectiveness of landscape tree stabilization systems when subjected to 
loading. 
 
What we did: In the fall of 2006 nine different tree stabilization systems were tested (Table 1) 
through pull tests. Ten repetitions of each system were tested plus the control for a total of 100 
trees. Cathedral Oak® live oaks 2.75 to 3.00” in caliper and 18 to 22’ tall grown in #45 containers 
were used. All trees were planted following the same protocol and were pulled within a few days 
to minimize the effect of rooting-in on the experiment. Soil within an 8ft x 8ft block around the 
tree was brought to field capacity with sprinklers to create the same soil conditions for each 
repetition. The trees were pulled with a winch and pulley system anchored to a concrete pillar. 
Data was collected through a computerized data acquisition system and the trees were 
instrumented with two inclinometers which measure angle and a load cell which measures force. 
One inclinometer was mounted to the root ball and the other was mounted on the trunk above the 
tie-in point on the aboveground systems. The load cell was in-line with the rope to monitor the 
force exerted on the tree. The trees were pulled until the inclinometer in the root ball measured 
20°. Five trees were pulled for each staking system from two different directions of orientation 
for a total of ten trees for each staking system. 
 
What we found as of November 2007: The direction in which each system was pulled had no 
impact on force required to pull the tree to a 20° angle. The Terra ToggleTM, Brook’s Tree Brace® 
and the 2”x 2”s on the root ball required the most force to pull trees over to a 20° angle (Table 1). 
The Tree StapleTM, the dowels in the root ball and T-stakes with Wellington tape required the 
least force to trees pull over, and were the same as if the tree had no been stabilized at all 
(control). Systems that anchor root balls or are installed above-ground performed similarly. One 
system is not superior to the other. 
 
Table 1.  Force to failure for landscape tree stabilization systems. 
Stabilization system Mean force* (lbs) 
Root ball anchoring systems  
        Terra ToggleTM 515.3 a1 

        2x2 on root ball 181.4 bc 
        Tree StapleTM 147.8 fg 
        Dowels in root ball 135.4 fg 
Above-ground systems  
        Brooks Tree Brace®  468.9 ab 
        Rebar & Arbor Tie®  316.7 cd 
        Duckbill®  286.2 de 
        ArborBrace®  219.3 ef 
        T-stakes with Wellington tape 111.0 g 
Control   65.0 g 
1Means with the same letter are not significantly different (P<0.05). 
*Average of two pulling directions and 10 trees for each treatment. 
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Conclusion: The systems that withstood the most amount of force were the Terra ToggleTM, 
Brook’s Tree Brace® and the 2”x 2”s on the root ball. The least effective systems tested were the 
Tree StapleTM, the dowels in the root ball, and the T-stakes with Wellington tape. Trees can be 
stabilized from the root ball or from the trunk, both systems provided similar to protection from 
loading.  
 
 

 
A home-made root ball anchoring system 
that worked well. 

Trees were pulled over until they tilted 20 
degrees. 

Pulley system with load cell and cable to 
computer to measure force. 

Inclinometer (with cable) measured angle 
of root ball as tree was pulled over. 

The root ball anchoring system Terra Toggle 
worked well. 

Brooks Tree Brace worked well to stabilize 
trees. 
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Great Southern Tree Conference: Impact of pruning dose on codominant stem growth 
of live oak. 

 
Ed Gilman and Chris Harchick, Environmental Horticulture Department, University of Florida 

November 29 – November 30, 2007 
Gainesville, Florida 

 
Objective: Determine impact of amount of foliage removed from a codominant pruned stem on 
subsequent growth rate. 
 
What we did: In May 2005, 48  5-inch caliper, 23 feet tall Highrise® live oaks were pruned to 
reduce the biomass of one codominant stem by one of four targeted pruning doses: 0% (control), 
25%, 50%, or 75% foliage removed. On each tree, two similarly sized codominant stems growing 
from the same union were located, and the diameter at the base of each stem was measured. One 
of the stems (termed the codominant stem) was pruned according to the prescribed dose; the other 
stem was not pruned (termed the leader stem). To calculate the exact amount of biomass 
removed, the cross-sectional area of each pruning cut was measured and added together to give 
the total area of pruning cuts on that stem. Dose (as a percentage) was calculated as the total 
cross-sectional area of pruning cuts divided by the cross-sectional area of the pruned codominant 
stem just above the point where it joined the leader stem. One to four pruning cuts were made on 
each pruned stem to attain the targeted dose; some cuts were reduction cuts and some removal 
cuts. All trees were fertilized in a 12 ft x 16 ft plot with 2.4 lbs of 16-4-8 three times a year 
between 2003 and 2007. In May 2006 and June 2007, the pruned and un-pruned stems of each 
tree were measured to determine stem diameter growth. In July 2007, several codominant stems 
on each tree were pruned according to the prescribed dose. The leader stem was not pruned. 
 
What we found as of November 2007: Pruned stems grew slower than stems that were not 
pruned in the first 2 years after administering the pruning dose (Figure 1). Increasing the pruning 
dose by removing more foliage and branches reduced growth in a more-or-less linear fashion. 
This trend has become more pronounced with time (data not shown). Pruned stems grew slower 
than stems that were not pruned (Figure 2). Increasing pruning dose reduced growth as targeted 
pruning dose increased from 25% through 75%. Furthermore, 2 years following pruning, the 
basal area of the non-pruned leader stem grew more for the target doses of 25% or 50% than trees 
pruned with the 75% dosage or non-pruned trees (Figure 2). Pruning at the 25% and 50% does 
shifted (increased) growth to the leader compared to the leader on trees not pruned. 
 
Conclusion: As much as 75% or more of a codominant stem or branch can be removed without 
killing the stem on these young stems. This suggests we might consider adjusting the ANSI A300 
pruning standard to allow for more than the current 25% removal per stem (in fact the 2008 
edition of the ANSI pruning standard makes this change). It also provides guidelines for growers 
producing leaders when structurally pruning. Increased pruning reduces growth in proportion to 
the amount of foliage removed on the pruned stem. Light pruning (25-50%) of a codominant stem 
enhanced growth in the unpruned leader whereas heavy pruning (75%) had no effect on leader 
growth.
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Figure 1. Codominant stem basal growth (%) between May 2005 and June 2007 following 
removal of increasing amounts of foliage. Pruning dose calculated as described above. 
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1 For each, the pruned codominant stem and non-pruned leader stem growth, bars with the same 
letter are not statistically different at P<0.05. Codominant and leader stem are not compared. 
 
Figure 2. Basal area growth of pruned codominant stem and non-pruned leader stem following 
removal of target pruning dose.  
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Codominant stems 
were reduced by 
removing branches 
from the ends with 
reduction and removal 
cuts.  

 

 

 
 
 
 
 
 
 
 
 
 
Pictured at left is the 
typical amount 
removed from a stem in 
the 75% dose 
treatment. Removed 
branches range from ½ 
to about 2 inches 
diameter. 
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Great Southern Tree Conference: Impact of length in nursery containers on MISS 
CHLOE® magnolia, ‘Florida Flame’ maple and Allée® elm quality. 
 

Ed Gilman, Maria Paz, Chris Harchick and Alison Boydstun, Environmental Horticulture 
Department, University of Florida 

November 29 – November 30, 2007 
Gainesville, Florida 

 
Objective: Demonstrate the impact of the time liners are left in #3 containers in the nursery on 
subsequent root quality and growth.  
 
What we did and will do: In March 2007, eighty liners of each species (MISS CHLOE® 
magnolia, ‘Florida Flame’ maple and Allée® elm) were potted into #3 black nursery containers. 
Twenty trees of each species will be either: (1) potted into #15s after 4 months in #3s, and then 
potted into #45s after 14 months in #15s; (2) potted into #15s after 7 months in #3s, and then 
potted into #45s after 11 months in #15s; (3) potted into #15s after 9 months in #3s, and then 
potted into #45s after 9 months in #15s; or (4) potted into #15s after 12 months in #3s, and then 
potted into #45s after 6 months in #15s. All trees will be potted into #45 containers in September 
2008. The root ball will be left untouched at each planting. Growth and tree quality will be 
monitored through out the project. One year after being planted in #45s, root quality will be 
evaluated.  
 
 

 
Maples were potted from #3s into #15s at 
different times to measure impact of time 
in #3 on root quality. 

 
Elms and magnolias were treated in the 
same manner to see if we can reduce root 
defects with timely potting into #15s. 
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Great Southern Tree Conference: Pruning affects tree movement in hurricane force 
wind. 
 

Ed Gilman, Chris Harchick, Alison Boydstun and Maria Paz, Environmental Horticulture 
Department, University of Florida 

November 29 – November 30, 2007 
Gainesville, Florida 

 
Objective: The goal was to determine how different pruning techniques affect trunk movement 
on live oak subjected to hurricane force winds.  
 
What we did: Tree movement in wind on non-pruned trees was compared to movement on trees 
with crowns thinned, reduced, or raised. Twenty trees were blown using a wind generator up to 
110 mph, maintained for three minutes. Each tree was instrumented with three orientation sensors 
at set heights along the trunk to measure its deflection. 
 
What we found: All three pruning types reduced (P<0.01) trunk motion as measured by bending 
angle at all wind speeds in the lower and middle crown compared to trees that were not pruned. 
Trunks subjected to less harmonic motion experience less load forces which increases tree 
stability (James et al., 2006) indicating that pruning reduces potential damage in wind. The three 
pruning types had similar bending angles at all wind speeds except at the top most orientation 
sensor (upper crown) where reduced trees bent less than raised trees. Each of the five reduced 
trees moved identically; whereas, there was more variability from tree to tree in all other 
treatments. 
 
Conclusions: Reduced and thinned trees bent in the upper crown significantly less (P<0.01) than 
non-pruned trees probably because there was less foliage up high compared to non-pruned trees. 
In contrast, the upper crown of raised trees responded similar to trees that were not pruned. 
Thinning or reducing crowns significantly reduced upper trunk movement at all wind speeds; 
whereas, raising did not. Lower trunk movement was not affected by pruning type. This data 
indicated that foliage and branches toward the top of tree crowns were largely responsible for 
trunk movement in straight-line wind with those toward the bottom less important. Trees that are 
reduced or thinned in the manner described could receive less damage in wind storms. 

 
Trees not pruned bent 46 degrees in 120 mph wind. See next page for pruned trees. 
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Trunk on thinned trees bent 23 degrees at 120mph. 

 
                         

 
Trunk on raised trees bent 34 degrees. 

 
Trunk on reduced trees bent 17 degrees (left). 

 

 
 
 
 
 
 
 

 
The 16 feet tall wind machine we used 
generated 120 mph wind. 
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Great Southern Tree Conference: Effect of pine bark mulch on water evaporation from 
a container root ball. 

 
Ed Gilman, Chris Harchick, Alison Boydstun, and Dustin Meador, Environmental Horticulture 

Department, University of Florida 
November 29 – November 30, 2007 

Gainesville, Florida 
 
Objectives: Evaluate the influence of mulch on evaporation from the root ball surface. 
  
What we did:  Twenty two 100-gallon nursery containers with drainage holes were used to 
measure evaporative water loss in spring 2007. There were two rows aligned from east to west, 
each containing 11 containers. A total of 22 metal grates with angle-iron supports and chain link 
attached at each corner were leveled and used to support and weigh the containers daily, using a 
digital scale suspended from tractor forks. The bottoms of the containers were lined with capillary 
cloth with 9 fabric wicks connecting the substrate with landscape soil beneath. This simulated 
planting the container into the landscape soil by eliminating the perched water table in the 
container. Each containers was filled with an equal weight and volume of pine bark:peat:sand 
(50:40:10) media consistent with container nursery substrate. Nine containers were not mulched, 
9 were mulched with 3 inches pine bark, and 4 were not mulched and were covered with plastic. 
The surfaces of the mulched treatments were topped with a 3” pine bark nugget mulch layer, 
screened for consistency and ranged from 1” to 3” in size. Four control containers were sealed 
with a 0.5 mm plastic cover, eliminating direct evaporation. The media was brought to field 
saturation by applying 195 galloons of water over a three day period through a hand-held soaker. 
A digital dynamometer (accuracy within 0.5lb) was used to measure weight changes on a daily 
basis. Containers were irrigated with 15 gallons, and then let dry for several days. To calculate 
evaporation, the mean water lost from the covered containers was subtracted from the weight lost 
from the 18 uncovered mulched and non-mulched containers. Each dry down of 1, 2 and 3 day 
was repeated five times. 
   
What we found as of November 2007: Evaporation from mulched containers was greater (0.46 
gallons) than evaporation from containers without mulch (0.33 gallons) (Table 1). This might 
seem counterintuitive at first but we think that mulched containers lost more water because they 
retained irrigation in the mulch; this water was more easily evaporated than water from the soil 
surface because of the large air spaces between mulch particles. During the second dry day 
following irrigation the non-mulched surface lost significantly more (0.29 gallons) than the 
mulched surface (0.16 gallons), but only by 0.13 gallons (~ 1 pint). Figure 1 shows that total 
water lost to evaporation in the first two days combined was identical for mulched and non-
mulched surfaces. Mulched surface lost 0.09 gallons (12 oz.) less than the non-mulched surface 
the third dry day after irrigation. 
 
A well watered maple or oak tree planted into the landscape from these containers would have 
lost approximately 12 to 20 gallons of water the first day after irrigation (Beeson, unpublished). 
That means that more than 99% of the water lost from the root ball left through transpiration, with 
less that 1% evaporating from the root ball surface. Knowing that mulch only reduced 
evaporation in the second and third days after irrigation by only one pint it is difficult to defend 
the practice of placing mulch on the root ball knowing the disadvantages, including repelling and 
retaining water, encouraging formation of stem girdling roots, and inviting rodent damage to 
trunk. Past studies in the ground at the GSTC research site showed no benefit of placing mulch on 
the root ball; in fact mulch over the root ball has been shown to increase water stress leading to 
tree death in certain circumstances (Gilman 2006, J. Arboriculture). Some landscape contractors 
have experienced the same problems with mulch. 
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Conclusion: Mulch applied over the root ball provides no known benefit to trees after planting. 
Mulch can be applied up to 3 inches thick beginning at the edge of the root ball out as far as you 
would like to spread it. Mulch benefits to trees following planting appear to be due to reducing 
turf and weed competition because trees in mulched soil grow the same as trees in bare soil. 
 
 
                        

        
Non-mulched surface.                                       Mulched surface. 
 
 

 
Plastic covering preventing evaporation. 
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Figure 1. Cumulative water loss on mulched and non-mulched containers after irrigation with 15 
gallons of water. 
 
 
Table 1. Cumulative and daily water loss (gallons) from evaporation on mulched and non-
mulched containers after 15 gallons irrigation was applied on Day 0. 
Surface Treatment Day 1 Day 2 Cumulative Day 3 Cumulative 
Mulched  0.46 a1 0.16 b 0.62 0.14 b 0.76 b 
Non-Mulched 0.33 b 0.29 a 0.62 0.23 a 0.95 a 
1Means in a column with a different letter are statistically different at P<0.05; no letter means no difference Means 
based on 9 containers from 5 dry-down periods following irrigation with 15 gallons. 
 

 
Containers with and without mulch were weighed daily to measure evaporation.  
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Great Southern Tree Conference: Pruning type affects flowering and sprouting on 
crapemyrtle. 
 
Ed Gilman, Gary Knox and Chris Harchick, Environmental Horticulture Department, University 

of Florida 
November 29 – November 30, 2007 

Gainesville, Florida 
 
Objectives: Measure the effect of pruning type on crapemyrtle flower characteristics and 
sprouting. 
  
What we did:  Crapemyrtle were pruned for four years by three different methods (topping, 
pollarding and pencil pruning) including a non-pruned control. 
 
What we found: The topping and pollarding of ‘Natchez’ delayed appearance of the first flower 
up to one month compared to non-pruned trees for the first two years following initial pruning. In 
contrast, topping and pollarding ‘Carolina Beauty’ induced flowering by as much as one week 
sooner one and three years following initial pruning with no effect in years two and four. Topping 
both cultivars delayed peak flowering date compared to non-pruned trees. Topping ‘Natchez’ the 
first and second year following initial pruning and pollarding in the second year reduced duration 
of flowering period compared to the non-pruned trees. Flowering effect was not influenced by 
pruning type on ‘Carolina Beauty’ for any year. Flowering effect for topped ‘Natchez’ was 
significantly smaller than for pollarded and pencil pruned trees the first year after pruning; flower 
effect on non-pruned ‘Natchez’ was no different from any of the pruning treatments. Decreasing 
pruning cut diameter corresponded to increased number of days ‘Natchez’ trees were in flower, 
increased number of flower panicles, and earlier flowering; however, there was little relationship 
for ‘Carolina Beauty’. Sprouting along the trunk and from the roots was influenced by pruning 
type such that sprouting increased as the diameter of the pruning cut increased. Topping took less 
time to complete than other pruning types in all but the last year. Topped trees following pruning 
grew in height faster than pollarded trees, which grew faster than pencil-pruned trees, which grew 
faster than non-pruned trees for both cultivars. From J. Environmental Horticulture (in press) 
 
Conclusions: Crapemyrtle can be pruned by several different methods. Compared to not pruning, 
topping and pollarding delayed ‘Natchez’ flowering the first two years. Topping delayed peak 
flowering date several weeks. Non pruned trees had the greatest flower effect. 
 
SEE PHOTOS NEXT PAGE 
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Trees topped three times result in a 
compact mess of branches, sprouts, 
and dead stubs. 
 
 

 
Pollarded crapes present a neat compact growth habit. 
 
 
 
 

Tipped or pencil pruned crapes form 
a nice canopy. 

 
Sprouts emerging from a pollard head in spring. 
Pollarding is a centuries old practice designed to keep 
trees at a specified height for a very long time. 
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Great Southern Tree Conference: Life cycle and management of a bullet gall wasp: 
Disholcaspis quercusvirens. 
 

Jessica Platt and Dr. Eileen Buss, Entomology and Nematology Department, University of 
Florida 

November 29 – November 30, 2007 
Gainesville, Florida 

 
Introduction: Gall wasps (Hymenoptera: Cynipidae) are one of the most complex families of 
gall inducing insects. Cynipid galls can form on nearly any plant part; however branches, stems, 
buds and leaves are the most common sites. Gall-makers usually develop in rapidly growing 
tissue, and redirect plant nutrients into the gall tissue. Many insects live in galls besides the gall-
maker because of this nutrient-rich gall tissue. Identifying the gall-maker can be confusing 
because of these other insects, and also because many cynipids have two alternating generations 
where the asexual and sexual adults not only look different, but also have dissimilar galls on 
different plant parts. This has often resulted in the different generations being described as 
different species, or only one of the generations is known.   
 
Disholcaspis spp. (Hymenoptera: Cynipidae) are prevalent throughout North and Central 
America.  Disholcaspis quercusvirens forms woody bullet galls on Quercus virginiana. The life 
cycle of D. quercusvirens has not been studied and only the asexual generation has been 
described. We suspect the females may emerge from late November through February and lay 
eggs into dormant buds. Trees that are heavily infested with stem galls tend to also produce 
blister or pucker leaf galls after bud break (E. Buss, personal observations). Light gall infestations 
are usually harmless to the trees, but heavily infested trees are physically and aesthetically 
damaging, especially in nurseries. The bullet galls also exude a sticky substance (Figure 1) that 
attracts stinging insects and ants (Figure 2), which can be hazardous for nursery workers.    

 

 

 

 
                     
                 

 
 
 

      Figure 1. Bullet galls with sticky exudate.       Figure 2. Bullet galls with sooty mold 
 
Proper management of gall makers is dependent on knowing the gall maker’s life cycle (Eliason 
and Potter, 2000). Galls can be pruned and burned (chipping leaves large woody pieces in which 
wasps may still survive), but pruning is very labor intensive. Treatments could be timed to kill 
wasps as they emerge from galls and before they lay eggs, or after the sexual generation begins 
development (once that generation has been correctly identified).     
    
Objective I:  Determine the life cycle of D. quercusvirens including the natural enemy 
complex, male and female morphology of the sexual generation and the complete 
development time.  A block of 94 Cathedral Oak® live oak trees located at Shadowlawn Nursery 
in Penny Farms, Florida (Clay County) were reserved for research use beginning February 2007.  
Stem gall and gall maker development of the asexual generation will be monitored and described 
over time to determine how long one generation lasts. Potential stem galls or swellings (Figure 3) 
were located on branches starting mid-May 2007 and caged with white chiffon mesh. Fifty 
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compound galls have been caged, and will remain until all inhabitants emerge (Figure 4).   
Twenty additional compound galls will be cut every 1-3 weeks (10 will be frozen and dissected, 
and insects will be reared from the remaining 10). The length of compound gall, number of 
individual galls, each individual gall’s diameter and height, diameter of stem apical to the 
compound gall, presence of exit holes, and presence of arthropod inhabitants will be recorded.  
 

 
 
 
 
 
 
 
 
 
 
 

Figure 3. Stem galls starting to become visible.  Figure 4. Mature stem galls. 
 
Once D. quercusvirens emerges, we will conduct experiments to confirm the sexual generation.    
The length of emergence period, number of eggs per female, location of oviposition, and how 
long a female can live will be determined. The location of the galls of the sexual generation will 
be described, and also the male and female morphology.   
 
Objective II: Determine which varieties of live oak (Cathedral Oak®, Millennium®, 
Highrise®, and seedlings) are most susceptible to gall formation of D. quercusvirens. A 
variety trial will take place at the Great Southern Tree Conference site in Gainesville, Florida on 
4 rows of 9 trees, with each row being composed of a different variety of live oak (Cathedral 
Oak®, Millennium®, Highrise®, and seedling). Differences in initial bud break, bud size and 
growth characteristics among the four varieties will be measured, and the gall forming ability will 
be assessed for each variety. Leaf nutrient content on galled versus ungalled leaves, and the 
differences in gall forming ability for galls of the sexual and asexual generations will be 
evaluated.  

 
Objective III: Determine the best management plan for D. quercusvirens. After the life cycle 
of D. quercusvirens has been confirmed, we will conduct insecticide trials. Treatments will be 
timed to kill the wasps as they chew exit holes in the stem galls. This will take place at 
Shadowlawn nursery between late 2007 and early 2008. Insecticide trials will then be conducted 
for the sexual generation once it is confirmed. 
 
References:  Eliason, E.A. and D. A. Potter.  2000.  Impact of whole-canopy and systemic 
insecticidal treatments on Callirhytis cornigera (Hymenoptera: Cynipidae) and associated 
parasitoids on pin oak.  Journal of Economic Entomology 93 (1): 165-171.    


