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Restoration is a Process, Not a Product

Immediate 
Response

Early 1900s

1920s - Today

Removing healthy 
trees to control spread

(Lunsford 1999)

Breeding, 
Biotechnology and 

Diversity

Historic Blight Control Attempts

Search for an ecological 
replacement in China, breeding, 

irradiating chestnuts



Our central challenge
Retain forest competitiveness of 

American chestnutCapture enough disease resistance from 

Chinese chestnut for long term survival

Photo: Anna Spoul-Lattimer (Teurven Arboretum)

50 foot tall
90 year old Chinese chestnut

>120 foot tall
120 year old American chestnut



Backcross 

Breeding 

Chart

Charles 
Burnham

Backcross 

breeding 

assumes major 

effect alleles 

underlie blight 

resistance



Recurrent Genomic Selection (RGS)

A breeding approach that 
continually selects individuals with 
superior genetic traits using 
genomic data to improve 
populations.

Moving Forward: Learning and Adapting



Biotechnology: Genomics

• Study the genetic diversity of 
American chestnut populations

• Identify regions of the Chinese and 
American chestnut genomes that 
are associated with disease 
resistance or susceptibility

• Predict disease resistance from 
DNA sequence



Recurrent Genomic Selection (RGS)

• Accelerated Genetic Gains: Enables 
rapid accumulation of favorable traits.

• Increased Selection Accuracy: Uses 
genome-wide markers to predict 
breeding values more precisely than 
conventional methods.



What does success look like?

Blight resistance
Phytophthora root rot 

resistance Forest competitiveness Genetic diversity/climate 

resilience

https://onlinelibrary.wiley.com
/doi/epdf/10.1111/mec.16629



Main stem 

alive?

Cankers > 

15 cm?

Cankers 

sunken?

Exposed wood? Sporulation?

Blight resistance traits

Stump sprouts?

% canopy 

dead

Selection for improved blight resistance & majority 

American chestnut ancestry

Trees with 
blight 
resistance > 50 
and American 
chestnut 
ancestry 70% - 
100%



Selection for Phytophthora root rot resistance

923 open pollinated families evaluated 

for PRR resistance (2005 – 2023)

Genetic values 

estimated for 

parents based 

on progeny 6 

month survival 

& root lesion 

severity ratings



Selection for competitive growth: An important 

additional objective for American chestnut hybrids



The recurrent genomic selection cycle

Step 1. Controlled pollinations between selected parents

Average for parents:

• blight resistance > 70

• American chestnut 

ancestry > 70%

20 – 30 crosses x 3 regions

50 - 100 seeds per cross

~7000 seeds per year



Regionalization of TACF breeding programs
Collaborate across chapters for crosses to conserve > 95% of the adaptive diversity from C. dentata

Seed 

zone

R2 = 99% R2 = 95% N BC 

lines

North 92 18 159

Central 87 17 291

South 30 6 44

Total 209 41 421*

Adaptive diversity target: 

Conserve enough C. dentata individuals 

each seed zone to match adaptive allele 

frequencies at R2 = 0.99

Analyses by Alex Sandercock

*Some BC families split between two seed zones  



Seed orchards (N~800/yr)

Purpose: Select 10-20% with the 

highest predicted resistance. 

Produce large quantities of open-

pollinated seed with improved 

blight resistance

 

Progeny tests (N~3800/yr)

Purpose: evaluate growth and 

resistance across sites, retrain 

genomic prediction models, select 

parent for next generation

PRR trials (N~1000/yr)

Purpose: Evaluate PRR 

resistance in greenhouse trials. 

Improve genomic prediction 

models. 

5000 – 6000 genotyped seedlings/yr

The recurrent genomic selection cycle

Step 2. Predict & screen progeny  for 

resistance

SSAs (N~1500/yr)

Purpose: obtain early estimates of 

family average resistance, select most 

resistant families for planting in seed 

orchards



We aim to double population-average resistance and 

increase forest competitiveness in the next decade

Predicted increases in population average blight, root rot, and tree height from one 
generation of controlled crosses followed by genomic selection of 20% of the 

highest performing progeny 



TESTING RANGE 

EXPANSION

TESTING RANGE 
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Cumulative Modular Reintroduction Trial Plantings

Typical Planting lifespan:

Year 0  Planning
Year 1     Seed generated
Year 2  Nursery Growth 
Year 3  Field planting 
Years 4-13 Yearly data collection

AMERICAN CHESTNUT RESTORATIONThe Footprint: Chapter-Driven and Decentralized

Role of chapters: Decentralized progeny tests

Slide by
Vasiliy Lakoba



The Vermont
New Hampshire Chapter

Total of 31 Orchards
GCO: 6
Backcross Breeding Orchard: 13
Demonstration: 4
Progeny Test: 2
Reintroduction Trial: 4
Research: 1

Backcross Seed Orchard: 3
RGS Seed Orchard: 1



2026 Selected Mother Trees

Shieling State Forest

• VT-SF08-140

• VT-SF08-247

• VT-SF08-448

• VT-SF08-531

• VT-SF08-610

• VT-SF08-637

• VT-SF08-835

Valley View

• VT-VV05-R9T19

• VT-VV07-R1T3

• VT-VV07-R4T20

• VT-VV08-R2T5

• VT-VV08-R3T20



Future Work Ahead



Future Work Ahead



Thank you!

Deni Ranguelova
959-444-3514

deni.ranguelova@tacf.org
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