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The worldwide biodiversity crisis:
  As many as 1,000,000 species at risk of extinction



“There is a much more insidious kind of extinction: 
the extinction of ecological interactions”

(Janzen, D.H. 1974)



Ecology and Conservation of Species Interactions in a 
Changing World

Community Ecology of 
Forest Birds and Insects

Plant-animal interactions Applied ecology in urban and 
agricultural landscapes

For more info: www.desireelnarango.com
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Small Planting Decisions Can Make Big Differences…



• Aesthetics

• Ease of Care

• Habitat suitability

• Soil, sun, moisture 
limitations

• Size and Growth Rate

• Climate Resilience

• Biodiversity Conservation**

Informed tree selection 
can improve your 
conservation tool kit



Which trees should I plant to 
support food webs?



Native Plants 
Support Native 
Food Webs

Or how to grow a better 
bird (and insect!) feeder…



>90% of plant-eating 
insects are specialists

(to some degree)

Leafhoppers

Caterpillars

Bees

Beetles

Photo: S. Jaffe Forister et al. 2015, PNAS 



Narango et al. 2017, Biological Conservation; Narango and Straley 2025 Ecosphere
Tallamy et al. 2021, Ecological Entomology

Native plants support:
 Higher insect diversity

 Higher insect abundance

 More specialized insects

 Higher insect survival & growth

  



Narango et al. 2017, Biological Conservation; Narango and Straley 2025 Ecosphere
Tallamy et al. 2021, Ecological Entomology

>5x more caterpillar species

2-3 times higher caterpillar       
abundance and biomass

Native plants support:
 Higher insect diversity

 Higher insect abundance

 More specialized insects

 Higher insect survival & growth

  



Herbivores support vast 
communities of beneficial 

predators





>95% of songbirds eat insects

70% of songbirds eat 
mostly insects



Insects:
An avian superfood

High nutrients, high calories, high predictability



Photo by D. Tallamy

Do native plants provide better 
habitat for birds?



Chickadees in Washington D.C. Yards…

• Preferred breeding in yards with more 
native plants

Narango et al. 2018 , Proceedings of the National Academy of Sciences
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Chickadees in Washington D.C. Yards…

• Preferred breeding in yards with more 
native plants

• Consumed more high quality prey when 
native plants were abundant.

• Nestlings grew faster in yards with more 
native plants. 

• Fledged more young in yards with more 
native plants

Narango et al. 2018 , Proceedings of the National Academy of Sciences



Which tree species should I 
plant to support food webs?



>100 years, >24k observations by hobbyists, 
professional and amateur scientists, and backyard 
entomologists

Kimberley Shropshire Doug Tallamy



Tree-Caterpillar Interactions are consistently skewed

Distribution Analyses
Narango et al. 2020 Nature Communications



Top Trees!

Native Trees & Shrubs
• Salix (Willows) – 423 caterpillar species.

• Prunus (Cherries) – 414

• Quercus (Oaks) – 403

• Betula (Birches) – 402

• Populus (Aspens) – 361

• Vaccinium (Blueberries) – 295 

Vermont/New Hampshire Butterflies and Moths 
2200+ species

Narango et al. 2020 Nature Communications



Across the country, oaks support on average more caterpillar species than 
any other tree genus

% Caterpillar
Species

Supported

2000 plant genera

>20%

<1%

Network Analysis
Narango et al. 2020 Nature Communications



Using network ecology to identify restoration targets
Modified methods from Harvey et al. 2017 J. of Applied Ecology



20 Tree Genera Contributed Above Average to Plant-Caterpillar Interactions

Final 
Score

350+ Native Woody plant genera

Network Analysis
Narango et al. 2020 Nature Communications

Everything 
else 1. Quercus (Oaks)

2. Salix (Willows)
3. Prunus (Cherries and Plums)
4. Pinus (Pines)
5. Populus (Aspens)
6. Betula (Birches)
7. Vaccinium (Blueberries)
8. Acer (Maples)
9. Carya (Hickories)
10.Malus (Crabapples)



Does data synthesis represent real ecosystems?



Field Validation – 
Field-Collected Data scores mirror host plant records

Narango et al. 2020 Nature Communications

Chester County, 
PA Hedgerows

Literature Scores

Quercus alba

Prunus serotina

Acer 
rubrum

Sassafras R=0.83
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Field Validation – 
Moth richness, abundance and biomass increases with keystone trees 

Specialist
Species 

Richness

Basal Area

Bayesian Linear Mixed Models
Narango et al. 2025 Ecological Solutions and Evidence

Rural

Suburban

Urban



Field Validation – 
Moth richness, abundance and biomass increases with keystone trees 

Specialist
Species 

Richness

Bayesian Linear Mixed Models
Narango et al. 2025 Ecological Solutions and Evidence

Rural

Suburban

Urban

Basal Area



Which Trees
for Birds?



Caterpillar-rich Trees are Good for Songbirds 
too! 

# of Caterpillar Species
(Literature Records)

Preferred

Avoided

8
Liriodendron

532
Quercus

Wood et al. 2014 Forest Ecology & Management
Narango et al. 2017 Biological Conservation

Piel et al. 2021 Northeastern Naturalist 

Trees for Caterpillars = Trees for Birds



Caterpillar-rich Trees are Good for Songbirds 
too! 

# of Caterpillar Species
(Literature Records)

Preferred

Avoided

8
Liriodendron

532
Quercus

Narango et al. 2017 Biological Conservation

Trees for Caterpillars = Trees for Birds

>50 different species of 
migratory birds

Several species of 
conservation concern



• Migratory birds highly prefer foraging in oaks, birches, cherries and 
other caterpillar-rich trees

Wood et al. 2014 Forest Ecology & Management
Piel et al. 2021 Northeastern Naturalist

Narango et al. in prep 
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• Migratory birds highly prefer foraging in oaks, birches, cherries and 
other caterpillar-rich trees

• Caterpillar-rich trees support the most bird foraging across seasons

• Birds refueling for migration are in better physiological condition in 
oak-dominated forests

Wood et al. 2014 Forest Ecology & Management
Piel et al. 2021 Northeastern Naturalist

Narango et al. in prep 



What about 
trees for bees?



~30% of native bees are specialists 
(at least 180 specialist species Eastern US)

Native Bee Inventory 
& Monitoring Lab - USGS

Andrena fragilis
Fragile Dogwood Bee

Cornus alternifolia
Alternate-leaf Dogwood

* Caterpillar Plants Too!

*Willows (Salix) – 14 sp.

*Blueberries (Vaccinium) – 10 sp.

Dogwoods (Swida) – 4 sp.

Azaleas (Rhododendron) – 1 sp.

*Goldenrods (Solidago) – 34 species

*American Asters (Symphyotrichum) – 29 species

Trees and Flowers for Specialist Bees



“When it comes to the 
sheer amount of 
resources provided to 
pollinators in the 
spring, flowering trees 
will win out every 
single time.”

-- Zach Portman



Earliest blooms

High floral abundance

Some evidence of high 
nutritional quality

Forest-specialized 
species (1/3 of bees)

Wood et al. 2021 Entomologia Generalis
Ulyshen et al. 2023 Biological Reviews



Blueberries, rhododendrons

All Bee Genera in Vermont

Few
interactions

Many
interactions

Asters, goldenrods, sunflowers

Roses, Cherries,
Hawthorns, Apples, Raspberries

>26k Plant-Bee Records in Vermont

Legumes



Salix (Willows)
• Specialist Bees
• 14% all species

Acer (Maples)
• Highly preferred
• Does well in lots of conditions

Early Spring
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Salix (Willows)
• Specialist Bees
• 14% all species

Acer (Maples)
• Highly preferred
• Does well in lots of conditions

Early Spring

Cratageus (Hawthorns)
• Highly preferred
• Gorgeous

Prunus (Cherries and Plums)
• Highly preferred
• Fruit for wildlife

Mid-Spring

Vaccinium (Blueberries)
• 33% of species
• Bumblebee magnet

Rubus (Blackberries, Raspberries)
• 40% of species
• Fruit for wildlife

Late-Spring



Now what??



Finding native trees and woody plants that fit your criteria



Identify native keystone trees and woody shrubs for your region



www.inaturalist.org

Meet your neighbors!Meet your neighbors!



www.inaturalist.org

Meet your neighbors!Document Plant-insect interactions!



Help VCE learn about species interactions!

Pollinator Interactions on Plants
(PIP Project)



Take Home

• Birds and insects have coevolved 
relationships with native plants.

• Keystone native plants are critical 
for supporting healthy insect and 
bird communities.

• Community-collected data helps 
guide real conservation decisions.



Desiree L. Narango, Ph.D.

Conservation Scientist
Vermont Center for Ecostudies
dnarango@vtecostudies.org

                   @DLNarango

For more information,
Or to freely download papers or graphics: 
www.desireelnarango.com

Thanks!
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