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Introduction

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Ph.D. Forestry  TAMU ’90

10 years in Forest Industry

23 years with TFS – WGFTIP

September 1, 2017:
 
 WGFTIP Director
 TFS Tree Improvement Coordinator

➢ Commercial Pine and Hardwood
➢ Virginia Pine – Christmas Tree
➢ Urban Tree Improvement
➢ West Texas Nursery (2024)

  

SAF Certified Forester
Texas Accredited Forester
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Improving Urban Trees

Photo courtesy of Woodland Tree Services
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Improving Urban Trees
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WHY IMPROVE 
URBAN TREES?

We all know the 
value of trees – 
especially in the 
urban environment!
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But our trees are in peril 
– especially in the urban 
environment!
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But our trees are in peril 
– especially in the urban 
environment!

Quick Fact:  Forest Service research 
(2023) shows that half the trees planted 
in an urban environment live just 13 to 
18 years, with more than 30% dead 
within five years.
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But our trees are in peril 
– especially in the urban 
environment!
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TFS Urban Tree Improvement Program

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

• Pilot program initiated in Dallas County in 1973

• Representatives from ten municipalities in 
attendance

• Objective:  

     ‘To develop a dependable seed supply of well-     

     adapted, fast-growing, native tree species designed 

     for urban areas.’
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TFS Urban Tree Improvement Program - History

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Why Tree Improvement?

– Over 50% of the planting stock used in urban 
environments was produced out of state

– Poorly adapted to the soils and climate of Texas

– High mortality, poor growth



15

TFS Urban Tree Improvement Program - History

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Why Tree Improvement?

– Utilize native rather than introduced or exotic species

– Population-level improvement rather than cultivar 
development – utilize and preserve genetic diversity

– Cooperative model
✓Municipalities

✓Commercial growers
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TFS Urban Tree Improvement Program 

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Cooperative Members…
The cities of                and the following commercial growers:
• Baytown     Aldrich Nurseries – Von Ormy

• Burleson     Altex Nurseries – Alvin

• Carrollton     Dallas Nurseries Garden Center - Lewisville   
• Dallas     LMS Landscape - Dallas

• Ft. Worth     Rennerwood Nursery – Tennessee Colony

• Garland     Robertson’s Tree Farm - Whitehouse

• Houston     Superior Foliage Tree Farm - Tomball

• Plano 
• Richardson 
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TFS Urban Tree Improvement Program

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Cooperative Model
✓Municipalities

✓Commercial growers

– Select and prioritize species to work with 

• Shumard oak – 1973

• Live oak – 1974

• Sweetgum – 1975

• Baldcypress – 1980

• Bur oak, Caddo maple, southern magnolia – 1983

• American sycamore – 1987

• bigtooth maple, cedar elm, chinkapin oak, slash pine - 1988
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Improving Urban Trees
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Improving Urban Trees
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TFS Urban Tree Improvement Program - Selection

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Member Responsibilities:

– Select and prioritize species to work with 

– Identify potentially superior individuals

– Collect seed 

– Establish tests
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TFS Urban Tree Improvement Program - Selection

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Cooperative Model
✓Municipalities

✓Commercial growers

– Select and prioritize species to work with 

• Shumard oak – 1973

• Live oak – 1974

• Sweetgum – 1975

• Baldcypress – 1980

• Bur oak, Caddo maple, southern magnolia – 1983

• American sycamore – 1987

• bigtooth maple, cedar elm, chinkapin oak, slash pine - 1988
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Selection - Live oak (Quercus virginiana/fusiformis)

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Selection Origin
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Improving Urban Trees
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TFS Urban Tree Improvement Program - History

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Member Responsibilities:

– Collect seed 

– Establish tests
• Tests measured at 
     ages 1 (survival of 
     primary importance), 
     and ages 3 and 5 (growth)
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Testing - Live oak (Quercus virginiana/fusiformis)

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Selection Origin

Test Location
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TFS Urban Tree Improvement Program – Results
What Does it Mean?

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Genetic Improvement in TFS Urban Seed Orchards

Orchard Acres Average % Improvement

Species Hudson
Weeping 

Mary TOTAL Survival Height Diameter

Shumard oak 2.1 2.5 4.6 12.1 20.8 23.3

Live oak 4.3 1.8 6.1 4.4 20.3 19.5

Baldcypress 1.3 1.5 2.8 0.7 18.3 7.1

Bur oak 1.6 1.6 3.9 23.4 23.9

Cedar elm 1.2 0.8 2.0 7.8 21.6 13.6

Chinkapin oak 0.7 0.9 1.6 6.3 9.0 12.0
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TFS Urban Tree Improvement Program - History

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Benefits of Progeny Testing:

• Superior families to be identified in tests at age 3.

• Seed to be collected from all selections identified as superior 
after age-5 evaluation and made available to the membership 

directly or as seedlings for a fee established by the members.
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Members of the TFS Urban Tree Improvement program 
have tested a total of 1384 selections in 189 progeny 
tests established between 1974 and 1997.

Improving Urban Trees
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Improving Urban Trees



30

TFS Urban Tree Improvement Program

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Number of Selections in the TFS Urban Tree 
Improvement Program

Species
# Families 

Tested # Selections

Shumard oak 282 60

Live oak 250 58

Sweetgum 208 48

Baldcypress 210 36

Bur oak 112 29

Magnolia 103 27

Cedar elm 94 29

Chinkapin oak 125 17

TOTALS: 1384                  304     
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Improving Urban Trees
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TFS Urban Tree Improvement Program

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

Percent Performance Improvements of Top 15 – 20%  of Families in the TFS 
Urban Tree Improvement Program by Species and Age

Species Age Survival Height Diameter

Shumard oak 3 13 - 26 16 - 21 15

Shumard oak 5 19 - 28 18 - 21 21 - 24

Live oak 3 30 15 - 21 17

Live oak 5 30 13 - 20 10 - 18

Sweetgum 3 16 - 18 11 - 12 -

Sweetgum 5 - 11 10

Baldcypress 3 - 5 - 13 5 - 14

Baldcypress 5 - 10 -

Magnolia 3 - 11 - 25 9 - 17

Magnolia 5 19 11 - 22 (24) 7 - 26 (38)

Bur oak 3 - 13 - 19 11 - 18

Bur oak 5 - 6 - 18 (16) 6 - 19 (21)

Cedar elm 5 - 8.7 -

Numbers in bold represent performance of specific selections
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TFS Urban Tree Improvement Program – Seed Orchards

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

• Grafting for seed orchards begun in 1982
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TFS Urban Tree Improvement Program – Seed Orchards

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

• Grafting for seed orchards begun in 1982
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TFS Urban Tree Improvement Program – Seed Orchards

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

• Seed orchards to be established to provide 
seed/seedlings to members

➢ Primary location: Hudson, TX (Angelina County)

➢ Secondary locations:  Weeping Mary (Cherokee County)

                                             Brazos Bottom (Burleson County) – Live oak only
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TFS Urban Tree Improvement Program

BREEDING FOR PRODUCTIVITY, RESILIENCE, SUSTAINABILITY

• Since 1983, the TFS Urban Tree Improvement 
Program has made available to its members more 
than 68,000 seedlings and 1.8 tons of seed.

TFS Greenhouse – College Station, TX

TFS Indian Mound Nursery Alto, TX
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Texas Tested Texas Tough
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Texas Tested Texas Tough
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• Partnerships/Collaboration/Grants

– Sharing the workload (seedling production, 
testing, seed orchards)

Improving Urban Trees in Georgia
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• Partnerships/Collaboration/Grants

– Sharing the workload (seedling production, 
testing, seed orchards) 

– and the wealth

Improving Urban Trees in Georgia
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Consider  
Precipitation 
differences
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Improving Urban Trees
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Improving Urban Trees
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Improving Urban Trees
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Improving Urban Trees
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Improving Urban Trees
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Improving Urban Trees
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     Thank You !

Improving Urban Trees
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     Thank You !

     Questions?

Improving Urban Trees
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