
Restoring the 
American Chestnut
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Introduction:



The return of 

A Mighty 
Giant!
Our Mission:

Our mission is to 
return the iconic 

American chestnut 
to its native range



In many areas across
the 
Appalachian range, 
as many as

ONE IN FOUR 
trees was 
American chestnut. 

American Chestnut 
Native Range
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Presentation Notes
At one time, there were an estimated 4 billion American chestnut trees in the eastern United States. 
Native range from Maine to Alabama
Up to 25% of some forest canopies were composed of mature American chestnuts.



• 100 + feet tall
• Up to 15 feet in diameter
• Up to 500 years old

King of Eastern Forests



Food Source

Tannins

Timber

Gifts of the American Chestnut
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American chestnut was a major component of Eastern forests, so the people and animals of the Appalachian region came to depend upon them as a source of food, timber and tannins for the leather industry. 




Travelled up to 50 miles per year 
post-introduction

Tragedy Strikes: Chestnut Blight
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In 1904 cankers were discovered on trees in the Bronx Zoological Gardens.  The blight wasn’t discovered in Pennsylvania until 1908, when it was identified in a woodlot in Montgomery County. It moved through New England primarily in the 1920’s, getting into northern New England in the 1930’s.

Examples of catastrophic introductions today: Hemlock Wooly Adelgid and Emerald Ash borer




In the Wake of Tragedy

An estimated

4 billion 
American chestnut trees gone

Presenter
Presentation Notes
estimated 4 billion American chestnut trees were killed by blight in the first half of the 20th Century




Blight: Cryphonectria parasitica
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The blight fungus enters the tree though the cracks typical of chestnut bark and through wounds. 
It forms a canker and quickly girdles the tree, cutting off flow of water and nutrients.
The blight attacks the cambium of the tree






Chestnut Survival Data, FIA 2010
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The American chestnut is “functionally extinct”, but not officially listed as “threatened”, “endangered”, or extinct”.
There are an estimated 435 million trees still in the wild, but 85% of them are less than 1” dbh (diameter breast height) and do not flower or produce fruit.
Therefore, the term “functionally extinct” refers the its current status – there, and in high number, but not fulfilling it’s role in the ecosystem.






• Most easily found when in bloom or fruit
• Male flower: strong scent; long fuzzy flowers
• Bur: large, green and very spiny

Finding Chestnuts
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Bloom in late June/early July
Male flowers smell of bleach
Male flowers look like pipe-cleaners
Female flowers turn into burs that ripen in the fall
Burs look like giant green sea urchins



• American

• Chinese 

• European 

• Japanese

Chestnut Species
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These examples show some of the variation that is visible in different chestnut species found in the native American chestnut region. 
Trees in valleys are typically Chinese.
The smaller the nut the sweeter the taste – Americans tend to be the sweetest.
Cannot identify based on nut. Need leaf and twig sample – see tree locator form or encourage folks to send sample.




• Leaf hairless
• Leaf  thin
• Leaf canoe-

shaped
• Breaking 

ocean wave 
dentation

• Twig hairless 
and red to 
chestnut-
brown

• Bud smooth, 
and brown, 
pointed

American 
chestnut
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Above are some of the characteristics that are unique to the American chestnut. The picture on the bottom right shows the 4-celled glandular hairs, called trichomes, on leaf surface that we use to identify American chestnut leaf samples that are mailed into our office 




• Leaf glossy, 
usually hairy 
on underside

• Leaf  thick
and leathery

• Leaf oval with 
wedge-
toothed 
margins

• Twig pea-
green and 
hairy

• Bud round
and pea-
green

Chinese 
chestnut
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Chinese chestnuts are very common throughout (PA or the whole native region?). More commonly found planted in yards.
American and Chinese Sample “read the textbook”.
Chinese chestnuts grown in shade will be less hairy or not hairy at all and have reduced shine. 
Emphasize importance of getting sunny samples for id.



Our mission is to return the iconic 
American chestnut to its native range
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If American chestnuts are not extinct or even endangered, then why do we need The American Chestnut Foundation? Only a blight-resistant American chestnut will fill the gap created by the loss of this tree. 




American chestnut
(Castanea dentata)

Chinese/Japanese 
chestnut 

(Castanea mollissima/crenata)

Not resistant to blight     Resistant to blight

Height: 80 – 100 feet Height: 40 – 60 feet

Form: 
Dominant canopy tree

straight trunk
few lower branches

Form:  
Orchard tree 

many branches
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Why can’t we just use the Chinese chestnut? Or why do we have restore as many American characters as possible? 
Chinese and Japanese chestnuts cannot compete in our woodlands.
Chinese chestnuts have been bred for orchard production not timber characteristics like the American.



3BUR Strategy
Breeding, Bio-control, and 

Biotechnology United for Restoration

How to develop a disease-resistant 
American chestnut?
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TACF has adopted a strategy to combine all currently developed technologies in an effort to restore the American chestnut: traditional breeding, biocontrol (making the fungus sick), and biotechnology (genome sequencing, marker assisted selection, genomic engineering). For more information about 3BUR, visit this page on TACF’s website: https://www.acf.org/wp-content/uploads/2019/08/3BUR-101abr.pdf



BreedingBreeding

Presenter
Presentation Notes
The PA/NJ Chapter’s Seed orchard at Penn State.  Trees on the left are unselected.  Trees on the right are selected for blight-resistance.  Current process takes approximately 10 years to complete.  Marker assisted selection (MAS) and genomics can help speed up process and allow for selection in 5 or fewer years.



Selection
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Selected trees showing good timber form and high blight-resistance.  These are selected trees at Penn State’s Arboretum, a seed orchard of 5th generation breeding stock for blight-resistant American chestnuts.  Trees are selected for resistance, but heredity of blight resistance is still unknown.  Further progeny testing (testing the kids of these trees) will allow for more reliably resistant stock for distribution.  Blight-resistant American chestnuts exist, but cannot be guaranteed until further testing on progeny has been completed (another 5-10 years).



BioControl

Uninfected Bark

Non-lethal Canker

Biocontrol
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Hypovirulence occurs when the chestnut blight fungus becomes infected by a virus.  The tree on the left is fully healthy and uninfected (not resistant, just not infected…).  The tree on the right is showing a non-lethal canker, where the fungus is infecting the tree, but is so sickened by the virus that it cannot fully kill the tree.  



Genomic selection

Selection prior 
to planting 

Biotechnology – Sequencing and 
Genomics
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Presentation Notes
Biotechnology includes genetic engineering but also include technologies which can be applied to further improve and expedite traditional breeding. Through genome sequencing and genomics, we aim to reduce selection time from 5-10 years to 1-3 years, taking a breeding strategy that once could take upwards of 30 years down to 10-15.




Biotechnology 
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Through a process called “Agrobacterium-mediated transformation”, a gene from wheat (OxO) is inserted into American chestnut embryos.  The OxO gene neutralizes oxalic acid produced by the chestnut blight fungus, thereby reducing – and in some cases, eliminating – virulence in American chestnut.  Laboratory trials are significantly positive, but tests in the field and under competition need to be completed. 



Left - Andy Newhouse at 
SUNY-ESF shows wire bags 
used to collect chestnuts 
from transgenic chestnuts in 
Syracuse, NY

Permitting and 
Testing
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Transgenic chestnuts are in the stages of being tested in the field.  These trees are tightly controlled by regulatory agencies including USDA, EPA, and FDA.  Any flowers or nuts produced by these trees must be collected and/or destroyed as pollen or nuts may not be allowed to leave currently permitted areas.  Until regulatory approval is achieved, these trees are only available to researchers with permitted properties, and not the general public.



• Become a member of TACF
• Outreach

– Give a presentation to an 
interested group in your area

• Plant something
– Americans
– Hybrids

• Help someone at their 
orchard

• Find Trees – especially new 
Americans

What Can I Do?How Can You Help?
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There is lots of work to be done, but a main push of TACF at this time is to find and plant “wild” American chestnuts.  The current goal is to conserve 3000 unique sources of American chestnuts across the range, including 250 from the states of PA and NJ.  We need people to find fruiting trees and plant at least 100 trees which can be managed and tracked in an orchard environment for future breeding.  These “germplasm conservation orchards” (GCO) are a strategy for long-term diversification and conservation of the native species to ensure adequate adaptability of the species for generations to come.



1. To preserve native germplasm 
2. Early successional habitat
3. Nuts for wildlife (and you!)
4. To accustom oneself to the care and maintenance that 

chestnut trees require. Side effects of planting and growing 
chestnuts can be several:
– nut crops--yummy!
– wood for making stuff
– an opportunity to educate others about the tree, and 
– learn about how quickly the fungus can attack and kill a tree with no 

intervention.

Why Plant Native American 
Chestnuts?
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It may seem crazy to plant “wild” American chestnuts since they will get the blight and die, but they can actually produce a “perpetual” orchard.  American chestnuts vigorously resprout and can produce thousands of nuts from sprout clumps.  Think of these individuals more akin to a hazelnut bush than a tree, but they can persist when left open to sunlight and kept free from vegetative competition.



Haun Orchard
Sandy Lake, PA
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500 “pure” American chestnuts planted in 1980.  250 stems still persist as sprout clumps and produce copious amounts of nuts.  Wild American chestnuts will succumb to the blight, but will generally resprout as long as some management is undertaken.  The nuts can be used for research or for feeding wildlife.  We see approximately 50% survival long-term in these “GCOs” (Germplasm Conservation Orchards).



26

Haun Harvests
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Thousands of nuts can be harvested in a single day from wild American chestnuts trees planted in a GCO.



Questions? 
Got chestnuts?

Contact sara@acf.org
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Presentation Notes
Change contact info to the speaker, or best local contact
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