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Mission statement
Our mission is to afford diverse opportunities and access for all residents and
visitors through innovative programs and facilities, open space preservation and
economic enhancement.

Vision Statement
Our Vision statement is to enhance the well being of our community through
laughter, play, conservation and discovery.
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LANDA PARK TREE MAINTENANCE PLAN
Executive Summary
The Landa Park Tree Maintenance Plan is designed to be a tool that can assist in determining
needs, scheduling and practices.
The need for this plan comes from internal and external customers desiring additional structure
and information about the care and maintenance of the trees in Landa Park. It is an effort to
inventory, characterize, and formulate systematic management strategies for the significant tree
population of Landa Park.
The trees of Landa Park require different maintenance regimes depending on the maturity of the
trees, the environmental conditions in which they grow and if they are native or planted. Landa
Park contains approximately 1,200 trees that have been mapped, studied and managed on a
group basis. Park trees, individually and as a group comprise of some of the City’s most valuable
specimens in terms of age, aesthetics, environmental and economic benefits, and community
impacts.
The goal of the Landa Park Tree Maintenance Plan is to:
 Improve the safety, health and condition of the trees in Landa Park by adhering to ISA
best management practices standards of care.
 Continue the replacement of the trees removed through proper planning and planting.
 Education and outreach regarding proper tree maintenance, tree benefits, tree protection,
and tree specific issues.
Landa Park is a well loved park both for the unique environmental features it possesses and the
historical nature of the area. It is imperative that the character of the park is maintained within the
historical and environmental context, including its trees.

HISTORY
New Braunfels is located in a unique area of Texas, with two distinct types of ecology –the
Blackland Prairie and Edwards Plateau. The Balcones fault line passes through Landa Park
creating the aquatic upwelling of the Comal Spring, the largest springs in Texas. This area is
located close to the South Texas Plains, which enables an amazing variety of trees-including
those of tropical nature –to grow here.
 In 1941, the New Braunfels Garden Club, assisted by the local Boy Scouts affixed tree
identification tags to 37 trees.
 In 1981, the Guada Coma Garden Club retained botanists to identify the many different
species of trees growing in Landa Park. This effort resulted in identification of 54 species
in Landa Park.
 The Landa Park Arboretum was dedicated 1982 and named the Harry Landa Self
Guiding Trail.
 In 2010, the Arboretum trail and guide was revamped to include additional tree species
and to improve the navigability of the tree trail. The Arboretum Trail was rededicated to
honor the efforts of William and Dolores Schumann in preserving and promoting the
unique tree treasures that we have in Landa Park.
The City of New Braunfels and the community has a long standing commitment to its trees by
maintaining the Tree City USA status in which the efforts of many garden clubs, environmental
groups play the main role in the continued obtainment of this honor, often holding the annual
community Arbor Day celebration in Landa Park. The City has maintained this designation for the
last 26 years.
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Benefits of Trees
Trees in urban areas are valued differently than their rural counterparts. Traditional forestry is the
management of trees or stands of trees for timber production and other values including wildlife,
water quality, and ecological health. Urban Forestry is the management of trees and other forest
resources in urban community ecosystems for the environmental, economic, social, health, and
aesthetic benefits trees provide society. Urban forest managers can learn from the tradition of
woodland forestry in developing systematic approaches to forest management, but they must do
so within the context of the very specific benefits that urban trees confer as well as the constraints
to maximizing these benefits.
For most people the desire to protect and enhance green infrastructure comes from an intrinsic
respect for nature and an aesthetic appreciation for parks – park trees provide shade, beauty,
educational opportunities, and a link to the past. Urban forests also convey a number of
quantifiable public benefits that can be enhanced through management. Trees mitigate air
pollution, provide climate control and energy savings, improve soil and water quality, reduce
storm water runoff, and increase real estate value. They also provide wildlife habitat and can be a
measure of community vitality. And research is beginning to show that some of these benefits of
trees can lead to improved public health, especially for those with respiratory ailments. Trees
enhance both the physical and spiritual landscape they inhabit.
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Management Goals
Urban forests convey a number of quantifiable benefits which can be enhanced through
management. The inventory and resource analysis are the preliminary steps to generating
specific forest management recommendations. This section outlines the primary goals of this
urban forest management plan.
A. Canopy Cover and Public Health
The foremost goal of this urban forest management plan is to protect and improve tree
canopy. The canopy, in the form of individual leaves and their surface area, is the basic
structure that provides the bulk of a tree’s environmental and public health benefits.
Through transpiration, tree leaves cool the air, reducing ozone formation - a known
asthma trigger. Cooler temperatures also lead to a reduction in heat related illnesses
(strokes, hypertension and other cardiovascular diseases) as well as a reduction in
energy use. Leaves clean the air by absorbing and reducing pollutants including nitrogen
oxide, sulfur dioxide, and carbon monoxide. Trees also help by reducing wind speed so
that heavy particles settle out. Views of leafy canopies decreased recovery time for
hospital patients. Each additional tree and each additional park space improves a city’s
air quality and its citizens’ mental and physical health.
B. Passive Recreation
While healthy trees convey benefits to an entire city, the communities immediately
surrounding the park enjoy the majority of benefits. Trees not only improve local air
quality, they provide shade for park patrons and a pleasant backdrop of rest and
relaxation. Through careful management and planting, trees can create inviting spaces
for formal and informal gatherings.
C. Aesthetic Values
Trees have an inherent aesthetic value. Studies have shown that homes with large trees
on their property sell for 10 - 15 percent more than homes in the same neighborhood with
few or no trees. In urban areas, property values often increase with street tree health and
park area. It is no surprise that many of the highest property values in New Braunfels are
found surrounding the nicest parks.
Our perception of the seasons is directly related to the trees – in the spring we enjoy
multitudes of pink, white, and yellow blooms, then the thick green shade of the summer,
the oranges, reds, and yellow leaves in the fall, and dark evergreen trees in winter.
Without trees, seasons are simply changes in temperature and precipitation. Trees
provide the sights, smells, and sounds of each season.
D. Wildlife habitat
Most citizens think of urban wildlife as pigeons, rats, and roaches. However, parks
provide the opportunity for myriad other species including small mammals (e.g. squirrels,
bats, raccoons, skunks, foxes, armadillos, and opossums) and birds (e.g. warblers, blue
jays, cardinals, owls and woodpeckers). It is possible to actively manage the park to
encourage song birds through tree planting, building nest boxes, and reducing predators.
E. Erosion Control/Storm Water Run-Off Reduction
In natural landscapes soil is held in place by trees, shrubs, and groundcover. Not only do
roots penetrate soil, essentially holding it in place, but leaves also catch raindrops as they
fall, reducing their velocity before they hit the ground. Imagine standing under a tree
during a downpour – you will still get wet, but the drops are large and slow, as compared
to the shower you would experience standing out in the open. While park lawns do much
to prevent erosion in parks, steep slopes and areas where grass cannot survive (areas
with high foot traffic and beneath deep shade), need trees and other plantings to reduce
the effects of rain and trampling on the soil. Healthy trees in wooded areas reduce the
amount of storm water runoff entering the sewer system of the city, leading to reduced
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flooding. Wooded landscapes also improve the quality of storm water runoff with soil
acting as a natural filter to the oils and grit that accumulate as rainwater washes over city
streets.
F. Views
Trees both frame views and obstruct views. They can also be the subject of the view.
Many designers use trees as architectural elements that provide a backdrop for buildings
or define outdoor spaces. When planting new trees and pruning existing trees, it is
important to keep in mind their dynamic nature over time and whether they were planted
as architectural elements.
G. Cultural Heritage and Current Use
A park’s tree population is most often managed to maximize environmental and current
user benefits. In urban parks, cultural and historic elements must also be considered. A
growing discipline, Cultural Landscape Protection, stresses the careful management of
landscapes to preserve the elements of them that “reveal aspects of our country’s origins
and development… [as well as] our evolving relationship with the natural world.” Tree
management should strive to find a balance between the preservation of a park’s
evolving landscape history as well as current site conditions and community needs.
H. Education
Day to day life in New Braunfels can leave little opportunity for citizens to interact with
and learn about nature. Urban parks can provide that important connection and are a
treasure trove of learning opportunities. A park’s trees can be used as a vehicle for
learning about environmental issues, while the park’s forest can be managed with
enhanced educational opportunities in mind.
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SUMMARY OF 2015 MAINTENANCE RECOMMENDATIONS FOR LANDA PARK
TYPE

RECOMMENDATION

DESCRIPTION

Landscape plan

Develop a comprehensive landscape plan
that reflects both historic planting plans
and current community values and desires.
Consult the Texas A & M Forest Service
for additional species recommendations.

Zone rotation

Tree maintenance and planting should
rotate through a minimum of two
designated management zones each year.
Thus, each management zone should be
addressed approximately every four years.

Immediate pruning
and removal needs

All the “high priority” and “mid priority”
trees should be inspected as identified and
either pruned, removed, or otherwise
treated. Tree removals should be
addressed year round. High-priority
pruning can be addressed if tree health or
public safety is a concern. Otherwise,
pruning should occur in the fall and winter.
Pruning oaks should be avoided February
st
th
1 through June 30 .

HIGH

ACTIVE
(short-term
planning)

Tree removal

Frequently look for and then quickly
remove dead or almost dead trees to
reduce risk to park patrons, prevent the
spread of disease, and maintain the park's
appearance. This can be addressed year
round.

HIGH

ACTIVE
(short-term
planning)

Tree health
inspection

Every spring and fall, a trained arborist
should inspect the trees in the
management zone that will be the focus of
that year. He or she should identify trees in
need of removal or pruning, suggest and
schedule trees that would benefit from root
collar excavation, aeration, fertilization,
mulching and inspect trees for pests.

HIGH

ACTIVE
(short-term
planning)

Pest management

Adopt an integrated pest management
system for all potential pests that could
affect the park with an emphasis on oak
wilt.

LOW

IN
DEVLOPMENT
(mid-range
planning)

Tree stewardship

As resources become available, it would
be beneficial to establish a stewardship
program to allow park patrons to care for
young trees on a needs basis and to allow
arborists and/or groups to adopt historic or
mature trees.

LOW

IN
DEVLOPMENT
(short-term
planning)

General

Maintenance

Landa Park Tree Maintenance Plan
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HIGH

MODERATE

ACTION
IN
DEVELOPMENT
(Long-range
planning)
IN
DEVELOPMENT
(Long-range
planning)
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SUMMARY OF 2015 MAINTENANCE RECOMMENDATIONS FOR LANDA PARK (Contd.)
TYPE

RECOMMENDATION

DESCRIPTION

PRIORITY

ACTION

High use area
inspection

Biannually inspect trees in playgrounds
and other high use areas for safety
concerns such as dead wood, tree
diseases and tree damage, etc., and
document in inspection report.

HIGH

ACTIVE
(short-term
planning)

Soil erosion
amelioration

Plant trees, mulch or erect mulch berms to
reduce soil erosion where necessary.
Planting can occur between October and
February. Mulching can be done year
round.

MODERATE

IN
DEVLOPMENT
(mid-range
planning)

Construction
protection

Require contractors to use best practices
to protect the trees in construction areas.

VERY HIGH

IN
DEVLOPMENT
(short-term
planning)

Vandalism reduction

Use public outreach, education and
training for staff to reduce vandalism and
accidental injury.

VERY HIGH

ACTIVE
(mid-range
planning)

Young tree protection

Fence young trees to prevent injury or
vandalism.

VERY HIGH

ACTIVE
(short-term
planning)

Tree Diversity

Plant trees to ensure seasonal interest for
park patrons. Trees that provide fall color,
evergreen, flowering trees and contrasting
shapes and sizes.

HIGH

Views

Maintain, and enhance views where
possible. Do not plant new trees that will
obscure views.

LOW

ACTIVE
(Long-range
planning)

Utilities and trees

Determine the most appropriate species to
maintain the visibility in right of ways and
under minimize utility conflict.

MODERATE

IN
DEVLOPMENT
(mid-range
planning)

Replacement

Replace trees as old ones die to maintain
the highest possible canopy cover.

HIGH

ACTIVE
(long-range
planning)

Signage

Maintain tree signage around the park –
both tree species labels and other
descriptive signs.

MODERATE

ACTIVE
(short-term
planning)

Tree Guide

Maintain tree guide that provides park
patrons with maps and information about
the trees in the park.

LOW

ACTIVE
(mid-range
planning)

Bird watching

Establish a bird watching guide in the park
to highlight parks trees as important bird
habitat.

Maintenance
(Contd.)

Tree
Protection

Planting

Planting

Outreach
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LOW

ACTIVE
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DEVLOPMENT
(short-term
planning)
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SUMMARY OF 2015 MAINTENANCE RECOMMENDATIONS FOR LANDA PARK (Contd.)
TYPE

RECOMMENDATION

DESCRIPTION

PRIORITY

ACTION

Tree data in schools

Use the Management Plan to show how
important the trees are to parks, discuss
different tree species, forest ecology,
native and non-native trees, and urban
forest values.

MODERATE

ACTIVE
(short-term
planning)

Data use

Make tree data available for research and
scientists through Texas A & M Forest
Service, I-tree and the Ladybird Johnson
Wildflower center.

MODERATE

IN
DEVLOPMENT
(mid-range
planning)

Inventory

Inventory the park’s trees every 5-7 years.

HIGH

Mortality analysis

Use this inventory to track urban park tree
mortality, both of newly planted trees and
of established trees.

LOW

Maintain tree data

As available, utilize ArcMap, tablet, and a
GPS unit in order to view and update park
data in the office and the field.

VERY HIGH

Education

Research

Management
Information

Landa Park Tree Maintenance Plan
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2014/2015 LANDA PARK TREE INVENTORY
The most recent inventory of the Landa Park forest was conducted during 2014 and 2015 using a
global positioning system (GPS) unit to record each tree’s location, species, size, condition, and
growing environment. In all, 1178 trees were inventoried representing a total of 116 different
species. Pecan, cedar elm, crape myrtle, and live oak were the most common park trees
representing 44% of the park’s tree population.
Almost 39 percent of the park’s 51 acres are covered by a forest canopy provided by relatively
large, mature trees over 18” in diameter at breast height. Over half the trees in the park (53.5%)
are greater than 12” in diameter. There are a fair number of flowering species in the park and
very few evergreens. The trees in Landa Park tend to be large shade trees or dense, single
species plantings. There has been a fair amount of focus on canopy tree replacement plantings
over years through the support of local garden clubs.
90% percent of trees were in good or fair condition when they were inventoried. Only15 trees
were considered in poor condition, and 1 tree was found to be dead at the time of inventory.

Table 1. Landa Park Trees at a Glance (2015)
Size

51 acres

Location

New Braunfels

Year park was acquired

1936

Number of Trees

1,178

Number of Species

114

Four most common species

Pecan, cedar elm, crape myrtle, live oak

Largest tree

Founders' Oak

Historic Trees
The Founders’ Oak, located within Landa Park on the William and Dolores Schumann Arboretum
Trail, is recognized by the Texas A & M Forest Service as a Famous Tree of Texas. The tree is
over 300 years old, making it a very mature tree. The City’s Urban Forester works closely with the
Texas A & M Forest Service, outside consulting arborists, and civic groups to ensure the health
and stability of the tree.
http://texasforestservice.tamu.edu/websites/FamousTreesOfTexas/Explore_Our_Trees/
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Tree Inventory Data
The following information could be derived from a completed Landa Park tree inventory:
A. Tree Spatial Distribution.
The amount of space occupied by tree canopy is an important measure of forest
sustainability. Canopy coverage is an indication of the accrual of environmental and
public health benefits of trees. These benefits include air cooling, air pollution mitigation,
and storm water runoff reduction.
The density of park trees across a given area is another forestry measure that can
indicate how forest structure can impact park use, confer benefits, and provide a baseline
against which to measure future change.
B. Species Diversity and Composition.
Diversity is an important measure of a forest’s resilience. A more diverse forest, both in
total number of species represented and in their relative abundance, is better able to
adapt to environmental changes as well as disease and insect infestations. When just a
few species dominate the composition of a tree population, these changes or infestations
will significantly impact the entire population. A population that lacks species diversity is
termed a monoculture.
C. Tree Size Distribution
In difficult growing conditions (such as urban areas with degraded and compacted soils),
tree size is an imprecise proxy for tree age. Tree size is an important management
consideration because it can be used to indicate which trees need special attention, and
how that attention should be administered. The largest trees in the park require
professional inspection and maintenance, both as a matter of forest canopy preservation
as well as public safety. This need is irrespective of species or growing location. The
small but mature flowering ornamental trees may require advanced care, and any small
newly planted trees (both flowering and canopy species) should be watered and given
extra protection from vandalism.
D. Tree Condition
The condition of trees in the park are also evaluated based on criteria including foliage,
vigor, evidence of dead wood and decay, and presence of insects or disease. The
prioritization of maintenance needs assist with dealing with the soil conditions around
urban trees regarding soil compaction or the mitigation needed to address the wildlife or
human damage to trees, or conflicts with park infrastructure.
E. Growing Conditions
Urban trees are subject to many stresses that would not be present in ideal growing
conditions. City air contains more carbon dioxide, more ozone, and more pollution than
air in rural areas. Urban park soil has been churned, moved, and compacted, increasing
its bulk density and reducing pore space, preventing air and water from reaching tree
roots. In addition, turf competes with the trees for nutrients and moisture; and a lack of
and organic matter leads to increases in erosion, reducing tree stability and exposing
roots to desiccation and injury. The tree inventory priority maintenance attribute helps to
identify trees in the park that required additional organic matter, or aeration.
F. Tree Damage
Many of the trees in Landa Park show evidence of vandalism or wildlife damage. Park
patrons often forget that trees are living organisms and use and abuse them as they
might lampposts or garbage cans. People pulling off bark or limbs, tying dogs to trees,
and carving into trunks are not uncommon sights in the park. While the damage was not
systematically documented in the tree survey, many of the trees in the park had evidence
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of mechanical damage, vandalism, or wildlife damage including large trunk wounds, dead
girdled limbs, cavities, slashed bark, broken branches, scraping, and chewing, etc.
Several trees are in conflict with park infrastructure, often caused by poor design. Some
trees are growing through fences, raising sidewalks, or too close to lights or utility lines.
Infrastructure conflicts often happen when decisions are made without consideration for
the future growth of the tree. These trees need special attention to remove conflicts and
prevent unnecessary tree mortality.
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LANDA PARK FORESTRY STRATEGIES
Management Zones
Park tree management issues can be divided into three general categories: those that need to be
addressed immediately such as dead or hazardous trees, chronic issues (pruning, pest
inspection), and planning (planting and construction). The zonal management approach is a
framework for systematically addressing the needs of individual trees over a specific area and
time period. By placing the zones on a rotation, routine management issues including tree
inspection, pruning, and planting, as well as site condition amelioration programs, can be
approached sequentially. Acute needs, such as hazardous conditions and or emergency
situations, should always be addressed right away.
Maintenance Guidelines
Healthy trees confer numerous benefits, yet poorly maintained trees can pose a considerable risk
to the surrounding community. Broken branches and even entire trees can fall down, especially
during inclement weather. In paved areas roots can cause cracks and buckles in pavement which
may be tripping hazards. Leaves can clog gutters and fruits can rot and smell. While the benefits
of trees far outweigh the costs, careful maintenance is needed to manage hazards that are often
predictable, detectable, and preventable. Excluding immediate, acute problems (blow downs,
pest outbreaks, and extreme vandalism) tree maintenance should be performed following the
four-year maintenance zone rotation plan due to the high use of the park property. High use
areas such as the play ground area of the park may require a higher rotation of every three years.
A. Pruning
As trees mature, branches grow and thrive while others naturally decline and die. In a
natural forest, this branch dieback goes relatively unnoticed. In a park setting, safety and
aesthetic concerns demand a higher level of maintenance. Young trees may need live
wood removed or pruned to create a sturdy and pleasing branching structure as the tree
grows. Large dead branches must be pruned from a mature tree’s canopy. Other
branches may be pruned to preserve or create views.
Routine pruning can be addressed through a rotation plan (based on accepted pruning
rotation guidelines) Small and/or young tree pruning is an activity that can involve trained
volunteers if appropriately trained.
B. Tree Removal
Trees can be in decline and still provide significant benefits as long as risks are
adequately addressed through pruning, cabling, or other arboricultural measures. Tree
removal should be the last tool a manager uses, especially when the tree is historically
important or a specimen. The Parks Department has developed specific guidelines for
when and under what conditions trees may be removed. The four situations in which tree
removal are appropriate are (1) if the tree is dead, (2) if the tree is irreversibly diseased or
in significant decline, (3) if the tree presents a hazard, or (4) if there is an unavoidable
conflict between a tree and a construction project and the city engineer and urban
forester approves the tree’s removal.
C. Inspection
Landa Park benefits from a dedicated park staff and a vocal group of regular users who
are quick to point out tree health issues. This is a good role for park users and a first line
of defense, and trees also benefit from a regular schedule of inspection by a trained
arboreal professional. Inspections should include close scrutiny of the target population
for a number of tree health measures including decay, pests and diseases, unhealthy
growing conditions, and vandalism. The inspector should document these problems and
recommend appropriate arboricultural solutions or future monitoring as necessary.
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D. Pest and Disease Management
Insects and pathogens are a natural part of a tree’s lifecycle. In a natural forest native
pests are usually present; however, the forest as a whole absorbs their detrimental
effects on individual trees. When a pest has not evolved with a species it can have far
more negative effects. Regardless of a pest’s origin, the value placed on individual park
trees makes preventative measures like inspection and inoculation more important than
in a large natural forest. The stressful environmental conditions (drought/flooding) and
urban environment (soil compaction and minimal organic matter) can make it difficult for
the trees of Landa Park.
Three threats of particular concern in Landa Park are oak wilt disease, ganoderma root
rot, and phytophera .
1. Oakwilt
Oak wilt, caused by the fungus Ceratocystis fagacearum, is the most destructive
disease affecting live oaks and red oaks in Central Texas. Most of the tree mortality
results from tree-to-tree spread of the pathogen through interconnected or grafted
root systems once an oak wilt center becomes established. New infection centers
begin when beetles carry oak wilt fungal spores from infected oaks to fresh, open
wounds on healthy oaks. Wounds include any damage caused by wind, hail,
vehicles, construction, squirrels, birds or pruning. Research has shown that both oak
wilt fungal mats on infected red oaks and insects that carry oak wilt spores are most
prevalent in the spring.
Prevention is key to reducing the risk of fungal spread when pruning:
a. Always paint fresh wounds on oaks, including pruning cuts and stumps, with
wound dressing or latex paint immediately after pruning or live tree removal at all
times of the year.
b. Clean all pruning tools with 10% bleach solution or Lysol™ between sites and/or
trees.
c. If possible avoid pruning or wounding of oaks during the spring (currently defined
st
th
as February 1 through June 30 ). Reasons to prune in the spring include:
 To accommodate public safety concerns such as hazardous limbs, traffic
visibility or emergency utility line clearance.
 To repair damaged limbs (from storms or other anomalies)
 To remove limbs rubbing on a building or rubbing on other branches, and to
raise low limbs over a street.
d. On sites where construction schedules take precedence, pruning any live
tissue should only be done to accommodate required clearance.
e. Dead branch removal where live tissue is not exposed.
f. Pruning for other reasons (general tree health, non-safety related clearance or
thinning, etc.) should be conducted before February 1 or after June 30.
g. Debris from diseased red oaks should be immediately chipped, burned or buried.
h. Regardless of the reasons or time of year, proper pruning techniques should be
used. These techniques include making proper pruning cuts and avoiding
injurious practices such as topping or excessive crown thinning.
2. Ganoderma
Ganoderma lucidum, the varnish fungus, is a pathogen that enters openings in root
systems of many tree and shrub species. In our region, red oak, cedar elm, pecan,
live oak, pears, and photinia have all been reported to be species commonly infected
by this fungus.
The entry points can be from any activity that damages or severs a plants root
system. The fungus lives in the soil as a saprophyte, that is to say, it can live on dead
organic matter with no ill effects until it encounters live roots that have been cut. The
Landa Park Tree Maintenance Plan
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fungus colonizes a plant’s root system slowly and may take 10-20 or more years to
finally kill a tree or shrub. It kills the structural roots system that is responsible for
anchoring the tree to the earth. Once the structural root system has been
compromised, trees stability becomes quite a concern. Often, trees that fail during
storms show evidence of colonization by Ganoderma species. Regular inspections of
mature trees and trees heavily damaged by construction is key in preventing tree
failure in high use areas of the park.
3. Phytophera Disease
Many ornamental trees and shrubs are susceptible to Phytophthora root rot and can
develop root and crown rot, particularly if the soil around the base of the plant
remains wet for long periods of time. Typical symptoms of a root disease are
apparent on infected plants. The leaves will appear drought stressed and may die
quickly as the weather warms in late spring or early summer. Trees that are
especially susceptible include oak, plum, and hackberry. Root rot-causing
Phytophthora species can survive in the soil for years, as long as moist conditions
persist. It can spread through splashing rain, irrigation water, and runoff water.
Disease fungi can spread through contaminated soil and garden equipment as well.
Rot is more likely to spread in early spring and late fall during cool, rainy weather. But
symptoms are more likely during stress periods of low rainfall. Flooded and saturated
soil conditions for 6–8 hours are especially conducive to the spread of root rots.
Wounds are not required for infection. Integrated pest management strategies to
combat the proliferation of this disease include: improving water drainage, raising the
planting site, separating plants, shrubs, and trees according to their irrigation needs,
avoid over watering, remove excess soil on the root flare, and plant resistant or less
susceptible trees.
Although tree pathogens are a fact of life in urban and rural forests, there are a few
techniques that can greatly reduce the chance of infection or outbreak. Regular
inspections, even by volunteers or staff, are the best way to identify potential problems.
Careful disposal of potentially infected wood is imperative, as is sterilizing pruning tools
between trees.


Mulching is an inexpensive way to slowly add nutrients to a tree’s roots while
increasing soil organic matter, retaining water, and insulating the base of the tree.
Mulch is available from chipped branches and trees from the Comal County
Recycling Center.



Soil aeration can be accomplished in a number of different ways in order to increase
pore space in soil. Soil compaction is a very difficult condition to reverse and has
chronically plagued trees in heavily used landscapes. Soil aeration techniques
including radial trenching using an airspade to excavate soil and replace dense fill
with organic soil rich in nutrients and or aerating a larger portion of the tree canopy
on smaller trees out to the dripline (8-12 inches deep) adding compost and top
dressing with mulch.



Fertilization, through injection or ground application, may help ailing trees and
increase trees’ vigor. Fertilization should only be used to address known soil
chemistry imbalances. Soil testing should always be done before the decision is
made to fertilize. Other new biological stimulant techniques include Cambistat, a soilapplied tree growth regulator that slows tree growth, improving pest and drought
resistance while enhancing root systems. Cambistat also has been shown to
stimulate fine root growth on large trees, an application that can result in renewed
vigor for elderly senescing trees and may be especially appropriate for some of our
urban park specimen trees.
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Conflicting infrastructure removal mitigates damage from conflicts due to fencing
and impervious surfaces. Fencing and impervious surfaces should be removed
where required to allow for proper tree growth. Another possibility includes installing
drains to impervious surfaces to allow better gas exchange and water penetration for
roots below those surfaces.

E. Young Tree Maintenance
As more young trees are planted in the park, the need for a young tree maintenance
program will rise. Young trees require more frequent care than older trees. Depending on
conditions they may need to be watered, mulched, pruned, and/or protected with
temporary fencing, as they are more susceptible to vandalism and adverse environmental
conditions.

F. Wildlife Management
Landa Park is a unique ecological melting pot. It is where the Edwards Plateau and
blackland prairie merge together, with upland, mesic, and riparian species unique to each
ecological niche. As a result, it is populated with deer, raccoons, foxes, hawks, squirrels
and more. Landa Park is also along the migration flyway and every year migratory
songbirds pass overhead on their way to and from warm wintering grounds in the south.
To improve wildlife habitat in Landa Park particularly for migratory birds with limited
habitats, there should be some effort to maintain a healthy native tree population, with
understory shrubs or grasses and encourage the planting of additional native trees that
produce foods that would benefit native wildlife in the park.
The City of New Braunfels is working closely with Texas Parks and Wildlife to provide an
educational campaign about white-tailed deer and to develop a management program to
control the population. This will assist in repairing many erosion control issues and
increase native plant and tree seedling regeneration in the park.
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Tree Specific Issues
A. Location Specific Issues
There are a number of issues in the park which are especially prevalent in certain
locations. These areas should be monitored and action taken where necessary. The
following areas are in need of special attention.
1. Playgrounds
Children from the various schools and day-care facilities around the park use the two
playgrounds on a daily basis. It is especially important that the trees in and around
the playgrounds be healthy, structurally sound, and limbed up to Parks’ standard nine
feet.
2. Bare ground
Landa Park is heavily used throughout the year especially between Memorial Day
and Labor Day, on weekends, and other special events. This has made it extremely
difficult for the trees. With the soil getting further compacted it is less than ideal for
trees. Mulching can assist with those trees in environments with excessive bare soil.
3. Open spaces
Landa Park is heavily wooded. An open-space plan should be developed to identify
spaces where planting should be restricted to allow for recreational activities like
frisbee, touch football, and soccer.
B. Tree Emergency Issues and Storm Damage
In high wind or high water events, trained staff and certified arborist inventory the extent
of the damage to the trees in the park, noting the location, size of part, and whether any
hazardous situations still exist from limbs hanging in the trees or partially uprooted trees.
If hazardous conditions exist, the tree and surrounding area is then secured to maintain
public safety until concerns can be addressed. The damage to the tree is assessed to
determine if the tree requires no action, restoration/repair, or removal depending on the
volume of tree lost or part of tree damaged. Regular pruning and maintenance can assist
in making some trees more storm-ready.
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Tree Protection
A. Construction Protection
Construction in and around trees can lead to physical injury to tree trunks, soil
compaction in the root zone, severed roots, smothered roots, split or broken branches,
and new exposure to the wind and sun. When construction is necessary it is important for
contractors to understand tree preservation and to use best practices in tree protection.
The best way to protect trees from construction damage is to protect the tree and the
surrounding soil. A tree protection zone should be established and fenced off and
contractors should be prohibited from moving or working within the fences. In order to
prevent soil compaction and root injury, the fence should be placed at least as wide as
the tree canopy’s dripline but often wider. If the rooting area cannot be off limits, heavily
mulching the soil can reduce compaction.
Driving near trees should be minimized. Site access and equipment storage areas should
be clearly delineated prior to the start of construction. Trenching near trees should be
eliminated and trees should be protected from physical mechanical damage with tree
wrap or tree guard. If trees are injured during construction they should be tended to
immediately – broken branches should be removed and bracing or cabling should be put
in place as necessary.
B. Vandalism and Unintentional Tree Damage
It is impossible to constantly police any park. It is possible, however, to raise awareness
in the community about tree health and to increase people’s respect for the trees in the
park. Educating park patrons and local school children about the trees in the park may
reduce incidents of tree vandalism (such as girdling and peeling bark) and encourage
reporting of observed tree damage.
Accidental tree damage is also primarily a matter of education. Most people do not
realize that slamming a car door (or fender) into a tree, urinating on a tree, or dumping
hot coals at the base of a tree may all cause irreparable damage that can eventually lead
to hazardous conditions and tree mortality. Even walking on a tree’s roots, when done by
hundreds of people a day, can seriously injure a tree.
Educational programs that raise the public’s awareness of the trees in the park through
emphasizing their historical significance and the benefits they provide can help influence
visitor behavior.
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Tree Planting Plan
Tree planting in a developed park can significantly impact that park’s landscape for years to
come. Yet planting decisions, including the selection of species and location, are often made
without the benefit of a long-term strategy or plan. A variety of different divisions and entities
participate at different times in decision-making activities that can shape the landscape. Tree
planting might occur as part of a larger capital construction project, or be driven by a donor
request or the need for a volunteer project. Each of these common scenarios has occurred in
Landa Park—as in many city parks—over the years.
There is a clear need for comprehensive tree planting plans to guide the horticultural future of our
most historical and arboreal valuable public parks. Such plans will minimize the unintended but
gradual degradation of a designed landscape over time, as well as maximize the potential for a
sustainable tree canopy and the associated benefits. The trees of Landa Park are not only
significant design elements but also part of a considerable canopy cover at this stage in their
growth. The challenge for an Urban Forester is to plant enough new and replacement trees each
year to maintain the delicate balance between design and canopy cover without negatively
impacting either. Without a clear plan to guide tree plantings, the park may gain trees but this
balance will not be achieved.
A tree planting plan will also help Urban Foresters quickly determine how best to apply funding
that often becomes available in small and unpredictable amounts. A plan should not only specify
what (species) and where (location) but when (timeframe) and why (underlying goals).
Most importantly for Landa Park, the collaborative process of developing a plan (involving
landscape architects, the Park Administrators, and the surrounding community) will help resolve
conflicting historic designs, community preferences, and current use issues.
Species Diversity and Selection
A common guideline for maintaining species diversity in urban settings is the 10-20-30 rule. That
is, no one species should make up more than 10 percent of the trees in a park, no more than 20
percent of any one genus, and no more than 30 percent of one family. Only pecan, hackberry,
and cedar elm violate the 10 percent of a species rule. Today cedar elm trees and pecans are
rarely planted because they are already so ubiquitous in the City. They are, however, generally
hardy urban trees and should be planted when necessary to preserve historic design elements.
Elms are excellent urban trees and though they are overabundant in the park, they should not be
removed entirely from consideration in future planting projects. Species diversity should not be
the single most important factor driving species selection in Landa Park due to its highly designed
elements and the park’s size and context within New Braunfels entire urban forest.
Different species offer different amenities to a park. Some trees grow very large and provide a
great deal of shade, others grow tall and narrow, and still others remain small. Some trees flower
profusely (“showy ornamentals”), others have tiny, almost invisible flowers. Some trees stay
green year round, others drop their leaves in the fall. Trees may attract birds and insects by
providing food or habitat. There are very rare species which can become “specimen species” in a
park. New tree planting plans should consider a balance of all these offerings.
When looking to increase species diversity or select species in general, designers should take
into account a number of variables. These include the following:
A. Environmental site characteristics.
Consideration of the climate, air quality, soil types and chemistry, drainage regime,
compaction levels, and slope during the species selection process should be of the
highest priority in order to give a tree the best chance for survival. Once environmental
site characteristics and limitations are considered, designers are usually left with a wide
variety of species from which to choose. At this point, the other variables come into play.
Landa Park Tree Maintenance Plan
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B. Biological characteristics.
The surrounding vegetation, tree canopy, and present and/or potential vectors for insect
or disease damage should be considered. Although we cannot anticipate every pest
outbreak and invasive colonization that the future will hold, avoiding susceptible or weak
species will promote urban forest longevity.
C. Use of native versus non-native species.
Consideration of what grew on the site before managers intervened can be useful in
some cases. Native species may in some landscapes be more successful than nonnative ones. Texas A & M Forest Service has developed a comprehensive list of native
species that could expand the diversity of trees in Landa Park. However, there are a
number of non-native species that have a long and venerable history of use as
ornamental plantings in urban settings. The use of non-native invasive species, including
ligustrum species, chinaberry, chinese tallow, princess tree and tree of heaven, should be
avoided.
D. Use of historic species.
Species that were included on the original and/or subsequent planting plans of Landa
Park should be researched and considered. Reintroducing some of the species that were
historically present would help to diversify the landscape.
E. Community input.
It is important to consider the values of park users and managers in the decision making
process. Greater collaboration and dialogue can often result in a greater consensus for a
given set of actions, with the result that the landscape has a better chance of surviving.
The locations, types of trees (flowering, evergreen, deciduous), and underlying urban
forest goals should all be discussed in this process.
F. Built and designed features.
The ultimate mature size of trees should be considered when selecting species planted
near buildings, monuments and active recreation areas as well as within existing or
potential views. Trees can impact these built features both positively and negatively
through shading, dropping flowers or fruits and framing or obstructing views.
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Stem Density
Determining how many trees to plant in an urban park is not an exact science. While one
important management goal is to maximize canopy cover, many other factors must be taken into
account.
 Where are we now? It is important to understand the specific characteristics of the
current tree population in order to plan for the future. If the population is young and wellstocked, then planting may not be a priority. Landa Park has a relatively old and evenaged population. The trees are at a point at which the canopy coverage is most likely as
high as it will ever be. If the first generation planting is replaced one tree at a time, the
maximum canopy cover that can be achieved and sustained with a new, uneven age
population of trees will be less than the current maximum for trees that were all planted at
the same time. The loss of mature trees will lead to a significant loss of canopy coverage
requiring a greater than 1:1 replacement in order to maintain the current conditions.


What do managers and users want the park to look like in the future? Another way of
expressing this is: what is the ideal stem density and canopy coverage for the park?
Some Landa Park visitors would like to see more views opened up and perhaps a lower
stem density while others may be content with the amount of shaded and open areas
currently in the park. Regardless of the eventual consensus, the current conditions are
not static. As time passes trees will die. If new trees are added to the park only as mature
ones die, the stem density will not change but the loss of large trees will lead to
significantly less canopy coverage. If the consensus is to maintain canopy coverage,
trees should be planted in anticipation of canopy loss, thereby increasing stem density
but sustaining the current level of canopy. The landscape planning process needs to
include the setting of canopy cover and stem density goals. Managers must advocate for
maximizing the canopy coverage (as a common good), in addition to maximizing the
aesthetic quality of the urban forest--a direct visual benefit more likely to be chosen
affirmatively by participants in the planning process.



How many mature trees die in an average year? Annual tree survival rates are not known
for park trees; at the time of this inventory there were three dead trees in Landa Park.
Three trees per year is not, however, an accurate mortality rate, as some of these trees
may have died before the survey year and other dead trees may have been removed
from the park in the same year. It is likely that the mortality rate for mature park trees is
low, as they experience far fewer stresses.



What is the survival rate of newly planted trees? In urban forests, managers know that
most trees do not live to maturity due to significant population pressures such as
resource competition, weather, and insect outbreaks. Therefore, it is necessary to
maintain a large number of smaller trees in order to maintain a healthy canopy in
perpetuity. This ideal size distribution curve for a natural woodland is illustrated in the
diagram below and termed an “Inverse j”. This distribution, with many young trees and
fewer older trees, reflects the presence of the next generation available to replace older
trees as they age and naturally die.
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In an urban park, money, space, safety, and aesthetics limit the number of trees planted.
It is impractical to plant trees expecting to maintain a pronounced inverse j-shaped curve,
but it is also unrealistic to expect every tree that is planted to survive to become a large
canopy tree.


What infrastructure is available to care for newly planted trees? While managers might
identify an ideal number of trees to plant per year, thought must be given to how many
new trees staff and volunteers can adequately maintain. Planting fewer well-cared for
trees may be a better use of resources than planting many trees that cannot be
maintained. Taking into account all of the above factors and assuming a goal of
maintaining current stem density, 10 trees should be planted each year. This will certainly
result in canopy loss.
Some of the loss will be temporary while the new trees grow to maturity, but due to the
even-aged nature of the park, some will be permanent. If, through the landscape planning
process, it is found that the amount of loss is unacceptable, then additional locations for
planting must be found and/or species need to be changed from smaller ornamental trees
to canopy sized trees. Managers should continue to monitor mortality rates as well, since
this influences the planting recommendation.
Using the zonal management approach, annual planting should primarily take place in
the focus zones for that year. Exceptions should be made for tree losses in high profile
and significant locations such as playgrounds where trees should be planted regardless
of the current year’s focus.
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Planting in Specific Locations
There are a few areas of the park that are specifically in need of attention.
 Eroded Slopes: These areas will greatly benefit from plantings of trees and shrubs, which
hold soil in place and reduce the impact of raindrops. Once these areas are planted they
should be fenced until well established to prevent foot traffic from further eroding the soil
and/or disturbing new plantings.
 Construction Area: The area adjacent to the new walls constructed in Landa Park will
greatly benefit from planting of trees and shrubs: to hold soils in place minimizing erosion,
promote aquatic/terrestrial wildlife habitat, provide shading over the river helping with
controlling the temperature which affects oxygen levels and water quality.
Outreach
With over a thousand visitors a weekend at the height of the summer season, there are many
opportunities to involve the community in the management of Landa Park’s trees. The park is full
of large, beautiful and historic specimens, many of which are native to the Central Texas region
and others which are unusual non-native ornamental species. People who enjoy the park may
also enjoy knowing about its exceptional trees. Building a connection between park users and
park trees is the foundation for long-term stewardship. Through a range of projects from
increasing the potential for passive awareness (signs), to active recruitment for tree care through
stewardship programs, the Urban Forester can continue to focus on bringing the park’s trees to
the attention of its patrons.
Possible public involvement initiatives could include the following:
 Several community groups are very active within Landa Park, including Friends for the
Preservation of Historic Landa Park and the Master Naturalists, Lindheimer Chapter.
Both of these groups would undoubtedly be interested in projects relating to forest health.
 Increase and improve signage around the park, whether relating to tree species
identification, self-guided tours, information on tree protection, tree care, environmental
benefits of trees and other useful and informative subjects.
 Continue the use of the William and Dolores Schumann Arboretum Trail Guide for Landa
Park that highlights the park’s most unique trees along with their natural and cultural
history.
 Encourage stewardship within the park among individuals and civic groups.
 Link urban forest issues to other recreational activities. Connect with local bird watching
boy scouts group, for example, that can build nest boxes and emphasize the value of
fruiting trees for migratory songbirds.
 Develop Nature Center programs that educate the public on the benefits of the urban
forest.
Education
The Urban Forester should work with school groups to raise awareness of the park’s myriad of
natural offerings – frequently meeting with students from kindergarten to high school to discuss
tree benefits and issues. The Urban Forester works regularly with the Life Bridges transition
program on community service projects and meets with many other community groups. Sharing
this management plan could further educational efforts by showing students and adults how
science improves park tree management as well as promotes park pride.
Older students could use the data set for more quantitative projects, including statistical analysis
or carbon sequestration calculations. Students from local high schools and colleges could be
recruited to intern with the Department while earning course credits. This collaboration could
strengthen ties to local schools.
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Research Opportunities
The four items listed below are examples of research projects that could be completed by
students or volunteers.
 Forest Inventory: Each tree in the park is being spatially located and is part of a digital
database of information. Data of this depth is not common for park trees and therefore it
is important that it be regularly maintained and updated. The trees in the park should be
re-inventoried every 5-7 years. In a few decades, Landa Park may serve as a model for a
site for long term urban tree analysis.
 Soils: The park would greatly benefit from a detailed soil map, including soil depths,
drainage rates, pH, bulk density and amounts of organic material. Soil could even be
tested for heavy metals and other pollutants if the resources were available. Creating a
soil map would be an excellent project or summer internship for a graduate student
interested in urban soils.
 Forest History: Landa Park contains many memorial trees. A detail-oriented student
could work with Garden Club history to overlay previous tree survey information to record
which trees were planted and for whom.
 i-Tree: Several computer models were developed by the U.S.D.A. Forest Service to
quantify the benefits of urban trees on their environment. With some more data collection,
a student or group of students could calculate the physical benefits in terms of air
pollution reduction, storm water control and carbon sequestration of the Landa Park
forest to the surrounding community.
Information Management
This management plan and the tree survey are starting points for continued active management
of the park forest. By carefully documenting changes in the forest structure (plantings, removals,
pruning operations, and incidents of vandalism) the Urban Forester will be able to assess the
success of the forest over time.
Paper maps are not the best way to utilize the tree inventory data. Arc Pad is a program designed
to be run on a personal digital assistant (PDA), though it can also be run on a normal PC.
Together, Arc Pad and GIS will allow staff to view and update park maps in the field and provide
contractors with precise information with a relatively minor investment in equipment and training.
Additionally, the Department is in the process of updating the tree inventory and is developing a
method or program with a management system that can incorporate GIS and handheld
applications to track workflow and to keep individual tree records over long periods of time. Once
this system has been developed and integrated into the park tree system, the next step will be to
apply it to the other city’s parks. Because Landa Park already has GIS data for its trees, it would
serve as an excellent pilot park for that project as well.
A good forest management program should exist outside of the individuals who apply it. Trees
typically live far longer than humans do and certainly longer than the average human careerspan. As a result, managers should consider the long-term consequences of their data
management, and should record forest changes with the understanding that the information may
be useful decades from now. This plan serves as the first step in creating a comprehensive forest
history for Landa Park. This history will not only improve the park’s own management, it will
inform management of all of New Braunfels parklands.
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Conclusion
Landa Park is one of the most historically significant parks in New Braunfels and contains an
important forest resource in the city. The trees are generally in good health and provide
numerous benefits through their shady canopy and seasonally changing beauty. Some of the
older trees are in decline and require more intensive maintenance. In some areas of the park, the
next generation of trees is currently growing and other areas still need some next generational
trees planted. The parks’ significant historical legacy demands a sensitive approach to all
management decisions.
The many recommendations outlined in this report can be summarized in a few focus areas.
 Tree Replacement Plan: It is of the highest priority to develop a tree replacement plan
for Landa Park incorporating the important cultural and landscape history. Generating
recommendations will help resolve some of the long-standing issues. More trees should
be planted in Landa Park, sooner rather than later, and they should be trees that will
grow large and replace some of the aging ones. Once a tree replacement plan is
developed, managers can focus on planting one zone per year.


Zone Rotation: The best-managed parks are divided into zones that are each managed
as individual areas. This will help employ systematic management techniques to monitor
our parks. The four-year plan for Landa Park will ensure that each section of the park is
systematically monitored and maintained.



Tree Maintenance: Trees identified as dead should be removed immediately. Trees
listed as poor or in need of inspection should be looked at by a trained arborist. Trees
marked “prune” should be evaluated and pruned as funds are available.



Community Outreach: Wherever possible, the establishment, care and maintenance
regarding the trees in Landa Park should involve the local community. This
recommendation is not simply about being fair to the people who use the park most; it is
about building a consensus in the community for moving forward. It will also raise the
profile of trees to the park user and also a key in creating a sense of stewardship.

The Landa Park Tree Maintenance Plan has the potential to be a valuable resource, not just for
Landa Park, but for the Parks Department as a whole. This plan will serve as a model for other
parks. The plan should, most importantly, allow existing resources to be distributed more
efficiently, creating a larger and more positive impact on the park forest. In addition, if the data is
regularly updated, the information from the park will inform citywide park management decisions.
The plan seeks to guide forest management and design decisions. Though the plan contains
some prescriptions and many suggestions, it should primarily be used as a tool, not a recipe, for
forest management. Forests, urban or rural, are dynamic systems that are frequently subject to
random events and must be managed as such. However, the components of this plan should
serve as a resource for park managers in making forest management decisions.
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STANDARDS OF CARE FOR PUBLIC TREES
Introduction:
The following Standard Operating Procedures (SOP) establish the minimum standard of care and
maintenance of public trees. These standards apply to all persons engaged in repairing,
maintaining or preserving these trees. Standards of care are set forth for pruning, planting,
watering, soil and nutrient requirements, insect, and disease. Guidelines for selecting an arborist
are also given. These standards and guidelines are based on sound arboricultural principles and
are applicable to trees shrubs and woody plants.
Care of Public Trees
Staff and contractors should follow the required maintenance standards set forth in this section. If
special pruning or situations require a variance from these standards, it is the responsibility of the
person to clarify why the changes are needed and review them with the Urban Forester.
Prohibited Acts
 Excessive Pruning: means removing in excess, one-fourth (25 percent) or greater, of the
functioning leaf, stem or root area. Pruning in excess of 25 percent is injurious to the tree
and is a prohibited act. Excessive pruning typically results in the tree appearing as a
‘bonsai’, ‘lion’s-tailed’, ‘lollipopped’ or overly thinned.
 Unbalanced Crown. Excessive pruning also includes removal of the leaf or stem area
predominantly on one side, topping, or excessive tree canopy or crown raising.
Exceptions are when clearance from overhead utilities or public improvements is required
or to abate a hazardous condition or a public nuisance.
 Roots. Excessive pruning may include the cutting of any root two inches or greater in
diameter and/or severing in excess of 25 percent of the roots.
 Topping: Seek alternative practices, e.g. crown reduction.
 Other prohibited actions: Taking any action foreseeably leading to the death of a tree or
permanent damage to its health, including but not limited to excessive pruning, cutting,
girdling, poisoning, over watering, unauthorized relocation or transportation of a tree, or
trenching, excavating, altering the grade, or paving within the dripline area of a tree.
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MULCHING TREES
Scope and Purpose
This SOP describes the process for mulching mature and young trees. This includes the
inspection process for assessing mulch levels, deciding if the tree is properly mulched, and what
frequency it is likely to need reapplication. Properly applied mulch can provide many benefits to a
tree and improper mulching can cause tree decline or even death.
Methodology and Procedures
1. Procedures for Mature Trees
A mature tree is at least eight inches in diameter at four and a half feet high.
a. Visually inspect the base of the tree trunk to identify if the root flare is evident. If it is
not, take corrective action and expose the root flare at the base of the tree.
b. Visually perform an inspection of the above ground portion of the tree. Identify the
edge of the tree canopy e.g. the drip line of the tree. This is the desired minimum
extent the mulch should extend. Sometimes hardscape exists in the desired mulching
area or turf grass is desirable to preserve and mulching to half or two-thirds of the
entire drip line still provides much of the intended benefits of mulch. Trees recovering
from construction damage should have mulch extend past the trees drip line 1.5
times. Trees with overlapping canopies can be mulched as a group.
c. Determine if the area contains turf irrigation or if it is naturally irrigated by rainfall.
Areas with trees that are naturally irrigated by rainfall should receive mulch no deeper
than three to four inches in depth. Areas with trees to be mulched with turf irrigation
should receive mulch at least four to five inches in depth.
d. Check the depth of the mulch if it is already present. Do not add more mulch if a
sufficient layer is already in place. Rake old mulch to break up matted layers and
remove mulch that is within 12 to 18 inches of the tree trunk, exposing the tree’s root
flare.
2. Apply mulch to the appropriate depth out to the tree drip line or an area appropriate
for the landscape environment.
3. Trees mulched in turf irrigated areas should require a reapplication of mulch
approximately every two to three years. Trees mulched in non-irrigated areas require
reapplication of mulch every three to four years. Mulched trees in areas that are
heavily foot trafficked may require more frequent mulch applications.
2. Procedures for young trees.
A young tree is less than eight inches in diameter at four and a half feet high.
a. Visually inspect the base of the tree trunk. Identify if the root flare is evident. If the
root flare is not evident take corrective action and expose the root flare at the base of
the tree.
b. Visually perform an inspection of the above ground portion of the tree. Check the
depth of the mulch if it is already present. Rake old mulch to break up matted layers
and remove mulch that is within 12 inches of the tree trunk, exposing the tree’s root
flare. Mulch does not need to be applied if there is four inches of mulch already in
place. The mulch area can be top dressed to meet the four inch depth specified and
provide a cleaner appearance.
c. As the tree grows in diameter the mulch area grows wider in diameter.
d. If the tree is approximately one half to three and a half inches in diameter apply a four
inch deep layer of mulch out to at least four foot diameter circle. If the tree is at least
four inches in diameter but less than eight inches in diameter apply a four inch deep
layer of mulch to at least an eight foot diameter circle.
e. Apply a thinner one inch layer of mulch over the root ball if necessary in non-irrigated
landscapes but keep the mulch at least eight inches away from the tree trunk.
See University of Florida Landscape Plants website on Trees: Health for additional information.
http://hort.ifas.ufl.edu/woody/
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ROOT COLLAR EXCAVATIONS
Scope and Purpose
This SOP describes the process for performing root collar excavations on mature and young
trees. This includes the inspection process for assessing the root collar depth in the landscape,
exposing, and addressing the root defects. If the young tree is properly grown and planted the
tree can thrive and provide many benefits; unfortunately many trees are planted too deeply and or
improperly grown and have root defects requiring treatment. Older trees frequently experience
changes in the manmade environment; such as excess soil to be placed on the tree trunk
covering the root collar causing the tree to decline or possibly die. Properly exposing the tree root
flare and treating root defects can extend the lifespan of the tree and reduce the likelihood of
failure from defects caused by excess soil on the tree trunk.
Methodology and Procedures
1. Procedures for Mature Trees
A mature tree is at least eight inches in diameter at four and a half feet high.
a. Visually inspect the base of the tree trunk. Identify if the root collar (the place where
main roots meet trunk) is evident. If the root collar is not evident take corrective
action and expose the root collar at the base of the tree by removing excess soil and
or mulch.
b. Exposing the root collar can require a variety of tools. The best tool is the airspade, it
causes minimal damage to the tree. Soil is often compacted and difficult to remove.
A variety of hand tools can also be used to loosen soil around the base of the tree
including gardening tools (however, this is very inefficient on mature trees, this can
be applied to young trees four inches in diameter or less in the landscape.) Avoid
wounding and causing damage to the tree trunk or roots that can lead to disease or
decay.
c. Use the airspade to visually inspect and diagnosis root system problems including
deep planting, root rot, root flare damage, roots girdling trunk, too few or missing
roots, deflected roots, over mulched trees, and circling or crossing roots.
d. On trees that have been planted too deeply, use the Airspade to excavate the soil to
the appropriate grade (exposing the root collar) and work outwards from the tree
trunk creating a bowl with sides no greater than a 20% grade. Rake the loose soil out
of the bowl; evenly and neatly spread the soil on the ground around the tree. This
reduces the likelihood of the soil being displaced and migrating back on the tree’s
root collar.
e. Remove all the exposed small fibrous roots from the bowl area by pruning with hand
pruners.
f. Visually inspect the tree where the soil was removed at the base of the tree. Look for
roots that are circling close to the trunk, roots that are embedded in the trunk, or
those that are crossed over main roots at the base of the trunk. Roots circling or
touching the trunk are often referred to as stem girdling roots.
g. Carefully remove all girdling roots that are less than one-third the trunk diameter if the
removal of the individual root can be accomplished without damaging the trunk.
These girdling or circling roots are to be cut cleanly (no ripping or tearing) and if
possible back to the point of origin or nearest lateral root. Utilize clean sharp tools
such as wood chisels, small sledge hammer, hand pruners, loppers, and or
chainsaw.
h. Do not remove more than 30% of the root system. If work is being performed in the
fall and winter it is possible to be more aggressive with the removal of problem roots.
There are some species of trees more sensitive to root removal. Judge if the stress of
removing the defect outweighs the temporary stress brought on by root removal.
i. If the root circles more than one-quarter of the trunk and is easy to remove, remove
it.
j. If the root circles more than one-quarter of the trunk but is difficult to remove without
injuring the trunk, cut it but don’t remove it.
k. If a root crosses over a main root, cut or remove it.
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l. If a root circles less than one-quarter of the trunk, cut or remove it.
m. Do not remove a portion of a circling or crossed root that is deeply embedded or
grafted to the trunk.
n. Check the trunk tissue above the circling root carefully by penetrating bark. Identify if
the tissue is green or brown. If the tissue is brown the work may be futile.
o. Visually inspect the root flare for damage and decay. If there is significant decay,
perform a tree risk assessment to determine if the tree requires removal.
p. Visually inspect the root collar. If the tree has an unevenly distributed root system
with roots missing from one side perform a crown reduction or thinning.
q. Visually inspect the roots emerging from the root collar. Identify deflected roots
(where they make an abrupt turn) and if there are few roots on that side of the tree.
Perform a crown reduction or thinning.
2. Procedures for Young Trees
A young tree is at less than eight inches in diameter at four and a half feet high.
a. Visually inspect the base of the tree trunk. Identify if the root collar (the place where
main roots meet trunk) is evident. If the root collar is not evident take corrective
action and expose the root collar at the base of the tree by removing excess soil and
or mulch. Exposing the root ball of the planted tree to the container trees bark media
and the dense fibrous roots layer.
b. Visually inspect the base of the tree trunk. If the container soil media is exposed but
the root collar is still not evident begin removing the circling and crossing roots on top
of the root ball.
c. Work to expose the root flare. Remove any additional circling or girdling roots on the
tree trunk and root collar.
d. Remove the fibrous root layer above the root collar to prevent future occurrence of
circling or girdling roots.
See University of Florida Landscape Plants website: Planting trees from Containers, Cut Roots at
Planting for additional information. http://hort.ifas.ufl.edu/woody/
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TREE PRUNING
Scope and Purpose
This SOP describes the process for pruning mature and young trees. The best reason to prune
trees is to develop a strong, safe framework. Conduction of a regular pruning program reduces
the risk of tree failure, development of low limbs, formation of co-dominate stems, defects such as
included bark and dead branches, and obstructed views. When properly executed, benefits
include reducing risk of branch and whole-tree failure, better clearance for vehicles and
pedestrians, and improved appearance.
Specifications
All tree work to be performed should be written and administered by a certified arborist, and shall
be designed to promote the preservation of tree structure and health.
Industry Standards
All work shall be in accordance with the most current edition of industry standards ANSI A300
Part 1 Tree, Shrub, and other Woody Plant Maintenance –Standard Practices, Pruning and Best
Management Practices Tree Pruning, and Safety Standards ANSI Z133.1.
Methodology and Procedures
1. Pruning for Mature Trees
A mature tree is at least eight inches in diameter at four and a half feet high.
a. Identify the appropriate pruning procedures for maintaining tree health and structure.
 Types of Pruning
 Crown Cleaning
 Crown Thinning
 Crown Raising
 Crown Restoration
 Crown Reduction
 Utility Pruning
b. Avoid injury to the tree. Climbing and pruning practices should not injure the tree
except for the pruning cuts.
c. Time the pruning to reduce the probability of insect infestation, disease or infection,
the following seasonal restrictions apply, except when public safety is a concern.
 Do not prune hackberry, cottonwood, magnolia, willow, maple, elm and mesquite
in late winter/early spring.
 All species: Do not prune during the flush of spring shoot growth.
 Red oaks and live oaks: Avoid pruning February-June.
 Flowering trees should be pruned in the winter or in the summer just after
flowering.
 Trees with thin bark: Do not prune in summer when sun scald injury may be a
factor.
 Deciduous trees: Best pruned November-February.
 Hazardous trees of any species may be pruned any time of the year for
abatement reasons.
d. Avoid pruning distressed trees. If a tree has been damaged by injury or disturbance,
delay pruning until deadwood becomes evident (typically one to three years after
injury). Crown cleaning is then recommended.
e. Trees that have received little or no care or maintenance may need moderate crown
thinning, reduction of end weights or entire crown restoration.
2. Pruning for Young Trees
A young tree is less than eight inches in diameter at four and a half feet high, or shorter
than five feet tall.
a. Prune young trees during the second year after planting to improve their structure.
b. Select the main leader and reduce competing branches. Alleviate tight grouping of
branches or reduce or remove branches with acute angled attachments (species
specific) and included bark.
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c.

Select permanent branches and allow temporary low branching on the lowest part of
the trunk to remain.

3. Prohibited Acts
a. Excessive pruning: with the exception of pruning for utility lines, traffic, or abating a
public nuisance. In these instances, apply only sound arboricultural principals.
b. Topping: Seek alternative practices (see crown reduction)
c. Other prohibited actions: Any action foreseeably leading to the death of a tree or
permanent damage to its health.

References:
Visit http://hort.ifas.ufl.edu/woody/pruning.shtml for additional information on pruning trees.

ANSI A300 Part 1 Tree, Shrub and other Woody Plant Maintenance – Standard Practices,
Pruning and Best Management Practices Tree Pruning.
ANZI Z133.1 Safety Standards.
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FERTILIZING TREES
Scope and Purpose
This SOP outlines performance standards for fertilizing and applies only if fertilizing is specified.
Fertilizing mature trees is generally not necessary. Fertilizing may be specified for trees that will
be impacted by upcoming disturbance, grade changes or a modified environment. Benefits
gained from the increase stored resources may aid the tree to overcome the stress caused by
disturbance.
Specifications
All tree work to be performed should be written and administered by a certified arborist, and shall
be designed to promote the preservation of tree structure and health.
Industry Standards
All work shall be in accordance with the most current edition of industry standards ANSI A300
Part 2-2011 Soil Management – a. Modification b. Fertilization, and Drainage Standard Practices,
and Tree and Shrub Best Management, and Safety Standards ANSI Z133.1.
Fertilizing, if specified, shall be performed to the following standards:
 Method of application: The method shall be subsurface injection, on approximate threefoot centers (within the root ball on young trees; two-feet out on older trees) and out to
the approximate dripline perimeter. Specific situations may justify other variations such as
soil aeration, vertical mulch, soil-fracture or surface-broadcast methods.
 Material and Rates: Unless specified otherwise, fertilizer formula shall be a slow-release,
complete fertilizer with chelate trace elements (e.g. 22-14-14 or 20-20-20) and mixed at
label rates not to exceed four pounds nitrogen per 100-gallons of water. Extraordinary
cases may require soil and tissue sampling to correct target deficiencies.
 Amount: Unless specified otherwise, volume shall be determined by mixing 10-gallons of
water per inch of trunk diameter when measured at 54-inches above natural grade.
 Timing: Timing should not be detrimental to tree health. Best results are derived from
applications made during the prior growing season. Apply fertilizer between May through
September for best results. Avoid applications during times of drought stress.

Standards of Care for Public Trees

Page - 7 -

WATERING TREES
Scope and Purpose
This SOP outlines recommendations for a watering schedule. Newly installed trees planted,
including drought tolerant species, are dependent upon supplemental irrigation until established,
typically for two years. Periods of extreme heat, wind or drought may require more or less water
than recommended in these specifications. The method and amount that is applied may vary
depending upon soil composition, heat, wind, planted in turf or ground cover, periods of abnormal
rainfall or in poorly drained soils.
Watering Schedule Specifications
The watering of protected or designated trees or their replacements shall follow these standards:
1. New trees
During the establishment period (1-2 two years) trees should be watered thoroughly to
their root depth as frequently as needed. A watering schedule is to be submitted at the
preconstruction meeting. The schedule is to include watering frequency and quantity. The
minimum standards shall be as follows:
 1-3 months in the ground: three times per week or as necessary
 4-6 months in the ground: two times per week or as necessary
 7-12 months in the ground: one time per week or as necessary
2. Mature trees
 Most species: one time per month during irrigation season (usually June through
September)
 Drought Stressed Trees: deep watering can assist in periods of low rainfall in JuneSeptember. For trees already in the vicinity of irrigated conditions, automatic
sprinklers or regular watering shall not be allowed to spray on or within three feet of
the trunk. The water shall not be allowed to pool or drain towards the trunk.
Watering Methods
The following options shall fulfill the watering requirements. One or more of the following may be
utilized dependent upon unique circumstances subject to the Urban Forester’s determination. The
options are as follows:
1. Automated & Manual Watering Systems.
All new trees planted within the right-of- way and designated trees shall be provided with
one of the following automatic watering systems. All tree irrigation is to be consistent with
current Landscape Water Efficiency Standards for the City of New Braunfels. Other city
maintained systems shall be per Parks Department specifications.
a. Bubbler heads (Preferred). One or two bubbler heads mounted on notes: flexible
tubing is to be placed adjacent to or on top of the root ball. The placement of bubbler
within an aeration tube is not allowed.
b. Drip Loop system. A continuous loop of drip tubing circling around the trunk at a point
two-thirds out from the trunk to the edge of the root ball (for new trees 30 gallon
container size and greater, a second loop of drip tubing is required at a point just
beyond the root ball on native soil).
c. Hand watering systems. Recommended for trees that are part of a development
project that must be watered to insure tree survival during the course of construction
until automatic irrigation is installed.
d. Flood watering. Newly installed trees must be ‘flood or basin watered’ on top of the
root ball to allow the water to infiltrate through the root zone.
e. Subsurface injections using a hydraulic spray pump (practical for use in hard,
compacted soils or steep hillsides).
f. Soaker hose. Slow, deep watering using a garden type soaker hose.
g. Wetting agent. A root ball that has been allowed to dry out beyond the wilting point
shall require the addition of a wetting agent to the water (such as Aqua-grow or
equivalent).
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h. Water barrels. 55 gallon drum with 5 holes that direct water away from the barrel at a
distance as the water pressure drops the spray moves closer to the barrel. The
barrels are set-up on a 4-5’ grid spacing like checkers under the trees canopy. The
barrels allow for a deep soak on mature trees.
i. Gator bags. Hold 20 gallons of water they are zipped to the trees trunk or stakes
adjacent to the root ball of a young tree.
j. Type 1 Reuse Water Truck. Watering can occur anytime of the day or drought
restriction with the use of type 1 reuse water and truck, this is helpful on critical trees
suffering from drought stress.
2. Amount
Unless otherwise specified, the volume of water applied at each irrigation should be in
the range of ten gallons per inch of trunk diameter when measured at 54-inches above
natural grade. The final decision of whether to water or not should be based on accurate
soil probe samples that are taken from the root ball.
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INSECT AND DISEASE CONTROL
Scope and Purpose
This SOP outlines recommendations for insect and disease control. Generally, insect populations
do not threaten tree health to the point of mortality. More often, when their populations become
too great they create a nuisance. For example, scale on magnolias or aphids feeding on crape
myrtles produce sticky honeydew that may be a nuisance if dripping on cars or at a storefront
entry. Occasionally, however, pests such as leaf cutter ants can defoliate a tree repeatedly and
cause great stress to a tree. If action is warranted, Integrated Pest Management (I.P.M.) suggests
that the pest source be identified and targeted with a specific and timely treatment. If insects or
disease can lead to the death of a protected or designated tree, then it is the responsibility of the
property owner to evaluate the condition according to the following guidelines and treat the
problem in a timely fashion to prevent further deterioration of the tree.
1. Insects
For treatment, consult a pest control operator that is licensed by the Texas Department of
Agriculture. Accurate timing is critical for success. Nontoxic materials should be used
whenever possible to control leaf-chewing insects.
2. Disease and Decay - above ground
Disease such as heart-rot decay that erodes the health or weakens the structure of a
protected or designated tree may compromise the safety of people or property. It is the
property owner’s responsibility to correct a known hazardous condition in a timely
fashion. Consult with a certified arborist for remedy possibilities, for example, pruning out
infected branches, thinning, or the spray application of a chemical treatment.
3. Disease - below ground
Soilborne diseases, such as Ganoderma root and butt rot (Ganoderma lucidum) or Root
Rot (Phytophthora sp.), are present in Texas soils. Often, a poor landscape design
surrounding old trees encourages harmful, and often lethal diseases. The following
conditions that favor a disease environment must beavoided.
 Conditions to avoid: Compacting of the soil within the tree’s dripline, adding fill dirt,
rototilling, trenching, removing soil from the tree root area, and excessive or regular
watering on or near the tree trunk area and planting incompatible water-loving plants
within the tree’s dripline. Combined with poorly-drained soil, these factors often
activate normally dormant fungi to become opportunistic and infect the tree to cause
the decline and eventual death of the tree. This decline can be slow and may not be
evident for many years.
4. Landscape Design
When planning landscaping around a protected or designated tree, an evaluation of the
tree and soil must be performed to determine if there is a disease present. If the tree is
diseased and landscaping will contribute to decline, permanent damage or render it
hazardous, it is the obligation of the property owner to take reasonable measures to
reduce or eliminate the conditions that may cause the decline of the protected or
designated tree.
 To identify cultural conditions that may lead to diseases review the Diseases of
Trees and Shrubs textbook or consult with a Certified Arborist.
 Use plants under trees that have low to moderate water needs.
 Refer to the Ladybird Johnson Wildflower Center for recommended shade
species.
 Plants selected for use under an oak should not need water more than once a
month. Use a drip system to irrigate around an oak so that runoff does not flood
the area.
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5. Foliar disease
Leaf spot or galls may be chronic or reoccur with specific seasons. Though many of
these diseases destroy leaf tissue and become unsightly, they may not significantly
reduce the trees health and therefore need not be treated.
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SOIL IMPROVEMENT
Scope and Purpose
This SOP outlines recommendations for soil improvement. During development, compaction of
the soil is the largest single factor responsible for the decline of oaks and older trees. Every effort
to avoid compaction of soil porosity within the tree protection zone shall be taken at all times.
When required by the conditions for a project or as mitigation for injury or a prohibited action, the
following performance standards for improvement of compacted or damaged soil shall be
implemented:
Specifications
1. Aeration
Soil that is damaged or compacted within the dripline of protected or designated trees
shall be loosened or aerated to promote root growth and enhance tree vitality. One of the
following aeration methods shall be specified an in effort to correct compacted soil
conditions:
a. Basic Root Invigoration: with an air excavator (airspade) cultivate soil to a depth of 12
inches, starting at the tree trunk to half of the entire trees dripline and amend soil with
two inches of compost, mix, rake smooth and top dress with three to four inches of
mulch.
b. Complete Root Invigoration: with an air excavator (airspade) cultivate soil to a depth
of 12 inches, start at the tree trunk to the trees dripline (the entire dripline area eg.
area under tree canopy) and amend soil with 2 inches of compost, mix, rake smooth
and top dress with three to four inches of mulch.
c. Vertical Mulching: auger holes two to four inches in diameter, two to three-feet deep,
on four foot centers and backfilled with porous material such as perlite, vermiculite or
volcanic rock.
d. Radial Trenching: with an air excavator, excavate a soil trench three to six inches
wide and a minimum of 12-inches deep from (approximately) three feet from the trunk
out to the dripline area. The trenches shall radiate out from one foot apart at the
closest point.
e. Soil-fracturing with a pneumatic air-driven device.
f. Subsurface injections under moderate hydraulic pressure using a three foot probe
and applied on three foot centers under the dripline.
2. Drainage
Adequate drainage must be provided to the surrounding soil for the planting of new trees.
If the trees are to be planted in impermeable or infertile soil, and water infiltration rates
are less than two inches an hour, then one of the following drainage systems or other
approved measures must be implemented:
 French drain, a minimum of three feet in depth.
 Drain line, to a sewer outfall or lower area.
 Dry well, three feet in diameter and four feet below the lowest drainline.
 Slope paving away from planting areas.
 Vented riser with sand filled percolation trenches four to six feet on center.
 Mounding of tree planting.
See book “Up by the Roots, Healthy Soils in the Built Environment” by James Urban. Chapter 4
Improve Soils and Drainage for additional information.
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APPENDIX

FY2014/2015 ANNUAL WORK PLAN

OCTOBER
2014

NOVEMBER
2014

DECEMBER
2014

JANUARY
2015

FEBRUARY
2015

MARCH
2015

APRIL
2015

MAY
2015

Appendix

Arbor Day event
Mulch trees in Landa Park, Hinman Island, and Prince Solms Park
Work on Annual Plan
Inventory flood lots/riparian areas
Work on trail inventory and install trail markers
Prune for clearance, mulch and water
Perform root invigoration
International tree climbing competition meeting and information exchange
Begin Tree City USA application process
Manage scheduled volunteer events (Trail building, ROOTS program)
Tree inspection and replacement processing on Walnut Avenue
Begin planting Legacy Trees (Memorial trees)
Begin coordination of mulching Landa Park
Coordinate proper tree planting at Fischer Park
Coordinate tree mulching in Landa Park
Complete Tree City USA application process
Manage scheduled volunteer events (Trail building, ROOTS program)
Replace trees on Walnut Avenue
Begin planting replacement trees in Landa Park
Coordinate pruning of residential street trees with Streets Department
Submit bid proposal for annual tree work (PO)
Work on Park Management Plans
Coordinate tree mulching in Landa Park
Schedule contracted tree work (PO)
Manage scheduled volunteer events (Trail building, ROOTS program)
Continue work on Park Management Plans
IPM plan for Walnut Avenue
Coordinate proper tree planting at Fischer Park
Train and have staff perform structural pruning of young trees
Coordinate tree mulching in Landa Park
Schedule contracted tree work (PO)
Manage scheduled volunteer events (Trail building, ROOTS program)
Continue work on Park Management Plans
IPM plan for Walnut Avenue
Create work plan to address tree health conditions in wall construction zone
Train and have staff perform structural pruning of young trees
Train and have staff perform root collar excavation and invigoration
Train and have staff perform structural pruning of young trees
Train and have staff perform root collar excavation and invigoration
Mulch trees
Water young trees
Tentatively out of office
Train and have staff perform root collar excavation and invigoration
Control grass and weeds in cages
Mulch trees
Water young trees
Tentatively out of office
Train and have staff perform root collar excavation and invigoration
Control grass and weeds in cages
Mulch trees
Water young trees
Complete update of Landa Park tree inventory (post wall construction)
Work on trail mapping
Tentatively in/out of office
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FY2014/2015 ANNUAL WORK PLAN (Continued)

JUNE
2015

JULY
2015

AUGUST
2015

SEPTMBER
2015

Appendix

Begin Arbor Day celebration planning
Complete update of Landa Park tree inventory (post wall construction)
Create tree replacement planting plan for Landa Park (post wall construction)
Institute work plan to perform tree work to address health conditions in wall
construction zone (soil remediation plan, deadwood pruning and/or removal)
Public tree inspections and inventory
Continue work on Park Management Plans
Prune for clearance; mulch and water
Continue with Arbor Day celebration planning
Public tree inspections and inventory
Annual volunteer event planning
Outsource/bid tree evaluations for Main Plaza
Write data dictionary riparian woody and herbaceous survey
Prune for clearance; mulch and water
Continue with Arbor Day celebration planning
Public tree inspections and inventory
Annual volunteer event planning
Restoration planning with BioWest and Watershed Manager
Schedule and design Fall and Winter public educational programs
Prune for clearance; mulch and water
Tree planting for Arbor Day celebration
Coordinate mulching trees in Landa Park, Hinman Island and Prince Solms Park
Work on annual plan
Inventory flood lots and riparian areas
Work on trail inventory and install trail markers
Prune for clearance; mulch and water
Perform root invigoration
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WORK TASKS FOR URBAN FORESTER /STAFF (2014-2017)
Park Properties

Young Tree
Pruning

Camp Comal

X

CLMT

X

Raising
tree canopy

Mulching
X
X

Faust Street Bridge

X

Haymarket Park

X
X

X
X

X

Hoffmann Park

X

X

Kraft Park

X

X

Landa Park

Root
Invigoration
X

Cypress Bend Park

Hinman Island Park

Root collar
excavation

X

Last Tubers Exit

X

X

X

Main Plaza

X

Market Plaza

X

Neighborhood Park
New Braunfels
Cemetery
Prince Solms Park

X
X

Torrey Park

X

Puppy Playland

X

X
X

Task

Season

Young tree pruning

Nov.-March

Raising Tree Canopy

Year round

Mulching
Root Collar
Excavation
Root RX

Year round

X

Nov.-April
Nov.-April

Work is prioritized by color
Blue

low

Green

moderate

Yellow

high

Red

very high
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LANDA PARK MULCHING PROJECTS 2014-2017
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LANDA PARK TREE ZONES

Appendix
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GLOSSARY
LANDA PARK TREE SPECIES LIST

Appendix

Common Name

Scientific Name

Afgan pine

Pinus eldarica

American basswood

Tilia americana

American beautyberry

Calicarpa americana

American elm

Ulmus americana

American smoke tree

Cotinus obovatus Raf.

American sycamore

Platanus occidentalis

Anacacho orchid tree

Bauhinia lunariodes

Anaqua

Ehretia anacua

Arizona ash

Fraxinus velutina

Arizona cypress

Cupressus arizonica

Arizona walnut

Juglans major

Arroyo sweetwood

Myrospermum siysanum

Ashe juniper

Juniperus ashei

Bald cypress

Taxodium distichum

Berlandier ash

Fraxinus berlandieriana

Bigtooth maple

Acer grandidentatum

Black walnut

Juglans nigra

Black willow

Salixx nigra

Boxelder

Acer negundo

Bradford pear

Pyrus calleryana "Bradford"

Brazos gum bumelia

Bumelia lanuginosa

Brutia pine

Pinus brutia

Bur oak

Quercus macrocrapa

Buttonbush

Cephalanthus occidentalis

Caddo maple

Acer sacharrium

Canary Island date palm

Phoenix canariensis

Canby oak

Quercus canbyi

Carolina buckthorn

Rhamnus caroliniana

Cedar elm

Ulmus crassifolia

Chalk maple

Acer leucoderme

Chinaberry

Melia azedarach

Chinese pistache

Pistacia chinensis

Chinese tallow

Sapium sebiferum

Chinkapin oak

Quercus muhlenbergii

Chisos red oak

Quercus gravesii

Chitalpa

X Chitalpa taskentensis

Crape myrtle

Lagerstroemia indica
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LANDA PARK TREE SPECIES LIST (Contd.)

Appendix

Common Name

Scientific Name

Deodar cedar

Cedrus deodara

Desert willow

Chilopsis linearis

Cottonwood

Populus deltoides

Eastern redbud

Cercis canadensis

Eastern red cedar

Juniperus virginiana L.

Evergreen sumac

Rhus virens Lindh. ex A. Gray

Eve's necklace

Sophora affinis

Fig

Ficus carica

Flame-leaf sumac

Rhus lanceolata

Fragrant sumac

Rhus aromatica

Gambel oak

Quercus gambelii

Gingko

Ginkgo biloba

Goldenrain tree

Koelreuteria paniculata

Green ash

Fraxinus pennsylvanica

Gum bumelia

Sideroxylon lanuginosum

Hackberry

Celtis laevigata

Honey mesquite

Prosopis glandulosa

Huisache

Acacia farnesiana

Japanese ligustrum

Ligustrum lucidum

Jerusalem thorn

Parkinsonia aculeata

Lacebark elm

Ulmus pavifolia

Lacey oak

Quercus laceyi

Leyland cypress

x Cupressocyparis leylandii

Ligustrum spps.

Ligustrum lucidum or japonica

Lindheimer's black willow

Salix var. lindeimeri

Live oak var. Texas

Quercus fusiformis

Live oak

Quercus virginiana

Loquat

Eriobotrya japonica (Thunb.) Lindl.

Loquat oak

Quercus rhysophylla

Mexican bird of paradise

Caesalpinia mexicana

Mesquite

Prosopis glandulosa

Mexican buckeye

Ungnadia speciosa Endl.

Mexican olive

Cordia boissieri

Mexican plum

Prunus mexicana

Mexican redbud

Cercis canadensis var. mexicana

Mexican sycamore

Platanus mexicana

Mexican white oak

Quercus polymorpha

Montezuma cypress

Taxodium mucrunatum

Mustang grape

Vitis mustangensis
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LANDA PARK TREE SPECIES LIST (Contd.)

Appendix

Common Name

Scientific Name

Netleaf sugar hackberry

Celtis laevigata var. reticulata

Northern catalpa

Catalpa speciosa

Oklahoma redbud

Cercis canadensis var. "Oklahoma"

Pawpaw

Asimina triloba (L.) Dunal

Pecan

Carya illinoensis

Pomegranate

Punica grantaum

Possum-haw

Ilex decidua

Post oak hybrid

X Quercus stellata

Red mulberry

Morus rubra

Roughleaf dogwood

Cornus drummondii

Sabal palm

Sabal mexicana

Southern catalpa

Catalpa speciosa

Southern magnolia

Magnolia grandiflora

Southern sugar maple

Acer saccharum, A. barbatum

Spanish red oak

Quercus texana Buckl.

Sugar hackberry

Celtis laevigata var. texensis

Sycamore

Platanus occidentalis

Texas ash

Franxinus texensis

Texas buckeye

Aesculus glabra var. arguta

Texas mountain laurel

Sophora secundiflora

Texas palm (Mexican)

Sabal mexicana

Texas persimmon

Dispyros texanum

Texas red oak

Quercus buckleyi

Texas redbud

Cercis canadensis var. texensis

Texas sugar hackberry

Celtis laevigata var. texana

Texas syscamore

Platanus occidentalis var. glabrata

Thornless mesquite

Prossil cheansis

Torrey yucca

Yucca torreyi

Vitex

Vitex angus castus

Washington palm

Washingtonia filifera

Waxleaf privet

Ligustrum japonicum

Weeping redbud

Cercis canadensis var texensis "Traveller"

Weeping willow

Salix spp.

Weeping yaupon

Ilex vomitoria 'Pendula'

Western soapberry

Sapindus drummondii

Windmill palm

Trachycarpus fortunei

Wintergreen oak

(Graves Xred oak)X Graves Bieglo)

Yaupon holly

Ilex vomitoria
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Native Trees of the Edwards Plateau
Robert Edmonson-Biologist III-Texas A & M Forest Service-revised May 2014
American elm Ulmus americana large tree, bottomland-deep upland
American pistachio, Texas pistache Pistacia mexicana shrub/small tree, upland-shallow upland,
evergreen
American smoketree Cotinus obovatus shrub/small tree, upland-shallow upland
American sycamore Platanus occidentalis large tree, riparian-bottomland
Arizona walnut Juglans major large tree, bottomland-deep upland-upland
Ashe’s/Ashe juniper Juniperus ashei shrub/medium tree, deep upland-upland-shallow upland,
evergreen
Bald cypress Taxodium distichum large tree, riparian-bottomland
Bigtooth/canyon maple Acer grandidentatum medium tree, bottomland-deep upland
Black hickory Carya texana medium tree, deep upland, well-drained soils
Black walnut Juglans nigra medium tree, bottomland-deep upland
Black willow Salix nigra medium tree, riparian-bottomland
Blackjack oak Quercus marilandica medium tree, deep upland-upland, well-drained soils
Brazilian bluewood, brasil Condalia hookeri shrub/medium tree, deep upland-upland, well-drained soils
Buckley / Texas / Spanish / Texas red oak Quercus buckleyi medium tree, deep upland-upland-shallow
upland
Bur oak Quercus macrocarpa large tree, bottomland-deep upland
Carolina basswood Tilia americana var. caroliniana medium tree, bottomland
Carolina buckthorn Frangula caroliniana shrub/small tree, deep upland-upland-shallow upland
Cedar elm Ulmus crassifolia medium tree, riparian-bottomland-deep upland-upland
Chinkapin oak Quercus muehlenbergii medium/large tree, riparian-bottomland-deep upland
Coastal plain willow Salix caroliniana shrub/small tree, riparian-bottomland
Cockspur hawthorn Crataegus crus-galli shrub/small tree, bottomland-deep upland-upland
Common buttonbush Cephalanthus occidentalis shrub/small tree, riparian
Common hoptree, wafer ash Ptelea trifoliata shrub/small tree, riparian-bottomland-deep upland
Common/eastern persimmon Diospyros virginiana medium tree, deep upland, well-drained soils
Desert willow Chilopsis linearis small/medium tree, deep upland-upland-shallow upland
Downy hawthorn Crataegus mollis shrub/small tree, deep upland-upland
Durand/bastard oak Quercus sinuata var. sinuata small/medium tree, bottomland-deep upland
Eastern cottonwood Populus deltoides ssp. deltoides large tree, riparian-bottomland
Eggleaf/Mexican silktassel Garrya ovata shrub/small tree, deep upland-upland-shallow upland,
evergreen
Escarpment cherry Prunus serotina var. eximia medium tree, bottomland-deep upland-upland-shallow
upland
Evergreen sumac Rhus virens shrub/small tree, upland-shallow upland, evergreen
Eve’s necklacepod / necklace Styphnolobium affine small/medium tree, bottomland-deep upland-upland
Green ash Fraxinus pennsylvanica, medium/large tree, riparian-bottomland
Green hawthorn Crataegus viridis shrub/small tree, bottomland-deep upland-upland
Gregg / catclaw acacia Acacia greggii var. greggii shrub/small tree, upland-shallow upland
Gregg’s hawthorn Crataegus greggiana shrub/small tree, deep upland-upland
gum bully / bumelia Sideroxylon lanuginosum medium tree, deep upland-upland-shallow upland
Honey mesquite Prosopis glandulosa var. glandulosa small/medium tree, deep upland-upland, welldrained soils
Jerusalem thorn, retama Parkinsonia aculeata shrub/small tree, bottomland-deep upland-upland
Knockaway, anacua Ehretia anacua medium tree, bottomland, evergreen
Lacey oak Quercus laceyi medium tree, upland-shallow upland, well-drained soils
Lindheimer’s hackberry Celtis lindheimeri medium tree, bottomland-deep upland-upland
Little walnut Juglans microcarpa small/medium tree, bottomland-deep upland-upland
Littleleaf / goldenball leadtree Leucaena retusa small/medium tree, upland-shallow upland
Littleleaf / desert sumac Rhus microphylla shrub/small tree, deep upland-upland-shallow upland
Mescal bean, Texas mountain laurel Sophora secundiflora shrub/small tree, upland-shallow upland,
evergreen
Mexican buckeye Ungnadia speciosa shrub/small tree, upland-shallow upland
Mexican plum Prunus mexicana small/medium tree, bottomland-deep upland-upland
Appendix
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Mexican redbud Cercis canadensis var. mexicana small tree, bottomland-deep upland-upland
Mohr oak Quercus mohriana shrub/small tree, upland-shallow upland, evergreen
Netleaf hackberry Celtis laevigata var. reticulata medium tree, deep upland-upland
Netleaf / Mexican white oak Quercus polymorpha medium tree, bottomland-deep upland-upland,
evergreen
Northern spicebush Lindera benzoin shrub/small tree, riparian-bottomland
Osage orange, bois d’arc Maclura pomifera large tree, bottomland-deep upland, well-drained soils
Papershell pinyon, remote pinyon pine Pinus remota medium tree, upland, evergreen
Pecan Carya illinoinensis large tree, bottomland
Pinchot’s / redberry juniper Juniperus pinchotii shrub/medium tree, upland, evergreen
Possumhaw Ilex decidua shrub/small tree, bottomland-deep upland-upland
Post oak Quercus stellata large tree, deep upland-upland, well-drained soils
Prairie / flameleaf sumac Rhus lanceolata shrub/small tree, deep upland-upland-shallow upland
Pungent oak Quercus pungens shrub/small tree, upland, evergreen
Red buckeye Aesculus pavia var. pavia shrub/small tree, bottomland-deep upland
Red mulberry Morus rubra large tree, bottomland-deep upland
Reverchon’s hawthorn Crataegus reverchonii shrub/small tree, deep upland-upland
Roughleaf dogwood Cornus drummondii shrub/small tree, bottomland-deep upland-upland
Roundflower catclaw, Roemer acacia Acacia roemeriana shrub/small tree, upland-shallow upland
Rusty blackhaw / viburnum Viburnum rufidulum small tree, deep upland-upland, well-drained soils
Sandpaper / Vasey oak Quercus vaseyana shrub/small tree, upland, evergreen
Shumard’s / Shumard oak Quercus shumardii large tree, bottomland-deep upland
Slippery elm Ulmus rubra large tree, bottomland-deep upland
Sugarberry, sugar hackberry Celtis laevigata var. laevigata medium/large tree, bottomland-deep upland
Sweet acacia, huisache Acacia farnesiana shrub/medium tree, bottomland-deep upland-upland
Sycamoreleaf snowbell Styrax platanifolius shrub/small tree, bottomland
Texas ash Fraxinus albicans medium tree, bottomland-deep upland-upland
Texas hawthorn Crataegus texana shrub/medium tree, bottomland-deep upland
Texas Hercules’ club Zanthoxylum hirsutum shrub/small tree, deep upland-upland
Texas kidneywood Eysenhardtia texana shrub/small tree, upland-shallow upland
Texas madrone Arbutus xalapensis medium tree, upland-shallow upland, well-drained soils, evergreen
Texas mulberry Morus microphylla small tree, bottomland-deep upland-upland-shallow upland
Texas persimmon Diospyros texana shrub/small tree, upland-shallow upland
Texas redbud Cercis canadensis var. texensis small tree, bottomland-deep upland-upland-shallow
upland
Texas / Blanco crab apple Malus ioensis var. texana shrub/small tree, deep upland-upland
Texas / escarpment live oak Quercus fusiformis large tree, bottomland-deep upland-upland, evergreen
Texas / white buckeye Aesculus glabra var. arguta small/medium tree, deep upland, well-drained soils
Texasplume, Anacacho orchidtree Bauhinia lunarioides small/medium tree, deep upland-upland
Tracy’s hawthorn Crataegus tracyi shrub/small tree, deep upland-upland
Western soapberry Sapindus saponaria var. drummondii medium tree, deep upland-upland
White shin / Bigelow / bastard oak Quercus sinuata var. breviloba shrub/small tree, upland-shallow
upland
Wright / catclaw acacia Acacia greggii var. wrightii shrub/small tree, upland-shallow upland
Yaupon Ilex vomitoria shrub/small tree, bottomland-deep upland-upland, evergreen
Yellow woolly buckeye Aesculus pavia var. flavescens shrub/small tree, bottomland-deep upland
Taxonomic Resource:
USDA-NRCS-PLANTS database: http://www.plants.usda.gov
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Size / Form:
 Shrub: less than 10 feet in height; usually multi-trunked
 Small Tree: 10 to 20 feet in height
 Medium Tree: 20 to 50 feet in height
 Large Tree: greater than 50 feet in height; requires large space
Site Requirement:
 Riparian: various soil depths and textures; saturated; frequently flooded (along rivers and
streams)
 Bottomland: deeper soils; various textures; moist; occasionally flooded (100-500 year flood
plain)
 Deep Upland: deeper soils; usually sandy or loamy texture; moist to dry; rarely flooded (dry
valleys, bases of hills, etc.)
 Upland: shallow soils; generally clayey texture; dry; not flooded (dry valleys, hillsides, hilltops,
etc.)
 Shallow Upland: very shallow, rocky soils; dry to very dry; south and west exposures; not
flooded (steep hillsides, hilltops, etc.)
 Well-drained: usually sandy or loamy texture; intolerant of saturated soils
Leaf Retention:
 Evergreen: retains foliage most of the year
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