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ÅBreeding for timber and commercial 

nut production type:

ïBlight tolerant (reduce effect of infection),

ïCommercial nut properties, 

ïWinter hardy.



ÅChestnut conservation biology: tree 
survey and population genetic 
analysis: 

- PhD candidate - Sophia Stoltz,

- to quantify deference in gene

expression between non-inoculated 
and inoculated trees in terms of 
phytohormones biosynthesis and 
infection healing.



ÅMaintain, conserve, enhance genetic 

diversity: breaking isolation and seed 

orchards

ïGrafted native trees,

ïHand-crossed or op native.













Breeding priorities:

1. Source of blight resistant materials

- Connecticut (Dr. Sandra Anagnostakis)

- 3nd and 4rd backcross (TACF method)

2. Breeding for blight resistance has highest 
priority



Å First generation hybrid crosses were 

between: 

- Canadian native chestnut trees and 

moderately blight resistant trees from 

Connecticut source 

- Crosses between native chestnut

trees



Å Second and third generation trees 

come from intercrossing selected 1st

and 2nd generation of trees.

Å Parents in each cross derived from 

different Canadian trees.







Branch inoculations

- Low levels of resistance in Canadian trees

- Prevent trees dying

- breeding genepool

- 2 isolates 

- 2 years

- Measure lesions at least twice

- Rate of expansion measured

- No correlation of resistance with initial lesion 

growth (Fred Hebard, TACF)

- Signal travel: 14 mm/sec



0.0

50.0

100.0

150.0

200.0

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0

L
e

s
io

n
 a

re
a

 2
0
1

1
  

 m
m2 /
d

a
y 

Lesion area 2010  mm2/day

Canadian

Hybrid

ONR22T12

ONR22T2NONR23T17

ONR23T22

Daily increase  in lesion area at 

Onondaga farms 2010-2011



Dale and Galic 2014: Breeding Blight Resistant American chestnut for Canada, ActaHort. 49-53. 



ÅChestnut blight resistance/tolerance is 
polygenic trait - not 3 major genes, partially 
co-dominant alleles,

ÅNative chestnut got what we measured in the 
first generation.

ÅQUESTION: What did we measure in the first 
generation?



ÅInduced systemic resistance (ISR),

ÅSystemic acquired resistance (SAR),

ÅHypersensitivity resistance (HR).





Dr. Fred Hebard,
April,2009



ONR7T37
(Marshall x Sandy)



ONR3T22
(Marshall x 
R2T8)



ONR2T24
L. Cemetery 
x Canadian



ONR3T8
L. Cemetery x 
R2T8



2nd Generation

Year
Trees 

Planted
Nuts 

Collected Location

2010 474 RBF/Onondaga

2011 334 2461 Casier/Onondaga

2012 1576 557 Casier

2013 195 2106 Casier/Onondaga

2014 2036 3159 Casier/Onondaga

2015
2016
2017
2018

2824
3517
900
2333

3809
919
2448
2947

Onondaga
Onondaga
Onondaga
Onondaga



2nd Generation

Year
Trees 

Planted
Nuts 

Collected Location

2019 3536 2817 Onondaga

2020 2946 2234 Onondaga

2021 2099 1636 Onondaga

2022
2023

1525
1745

2257
FINISHED

Onondaga
Onondaga



2nd generation trunk inoculation

ÅStarted 2016:1950 trees inoculated 

- 2022 and 2023 ïinoculum issues: 25-

30 % take,

ÅTrunk diameter > 5 cm

ÅStarted 2 isolates: since 2022 only 1 

ÅMeasure lesions once a season

ÅSurviving after 3 years,



Selected F3 Parents:

ÅONR2/3T22 [(L. Cemetery x Canadian)x(Marshall xR2T8)]

ÅONR2/3T25 [(L. Cemetery x R2T8)x(Marshall x R2T8)]

ÅONR2/3T59 [(L. Cemetery x R2T8)x(L. Cemetery x R2T8)]

ÅONR1/2T59 [(L. Cemetery x Canadian)x(Marshall xR2T8)]

ÅONR1/2T76 [(L. Cemetery x Canadian)x(Marshall xR2T8)]

ÅONR1/2T80 [(L. Cemetery x Canadian)x(Marshall xR2T8)]

ÅON1/2T91 [(L. Cemetery x Canadian)x(Marshall xR2T8)]



ÅONR1/2T92[(L. Cemetery x Canadian)x(Marshall xR2T8)]

ÅONR1/2T158 [(L. Cemetery x Canadian)x(Marshall xR2T8)]

ÅONR5/6T154 [(Marshall xR2T8)x(GundryxR2T8)]

ÅONR3T14NF2 [(Marshall x R2T8)x(Gundry x Canadian)]

ÅRCR1T73 [(Bradshaw op) x (Bradshaw op)]

ÅRCR2T84[(Marshall x Dundas) x (Marshall x Dundas)]

ÅRCR3T24[(Marshall x Sandy) x (Burfordx R2T10)]



SOURCE: 2019: Genomic selection analyses reveal tradeoff between chestnut 
blight tolerance and genome inheritance from American chestnut (Castanea
dentata) in (C. dentata x C. mollissima) x C. dentata backcross populations
Jared W. Westbrook, Qian Zhang, Mihir K. Mandal, Eric V. Jenkins, Laura E. 
Barth, Jerry W. Jenkins, Jane Grimwood, Jeremy Schmutz, Jason A. Holliday
(2019 In review) 



RATING:

Å 1 = minimal expansion beyond 

initial lesion, 

Å 2 = some expansion, but canker 

partially contained by callus 

formation, 

Å 3 = canker large, sunken, and 
sporulating
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