Reviving the American
Forest with the American
chestnut: William Powell at

TEDxDeExtinction

Historically: 7% of
Appalachian trees were A.

Chestnut

https://reviverestore.org/events/tedxdeextinction/reviving-
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* Stable mast - nut crop:
food source for many

animals
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o[ \ Reviving the American forest

* Niche: Jilled by oak species

m H“Q&LOSS has led to an extirpation,

decline, and elimination of many

species: including the extinct Carolina

parakeet and passenger pigeon




Restoration of the Chestnut
Economic Values
. Agriculture — nut crop used for a variety foods

. Wood product: rot resistant and straight grained ’

(making easy cuts in wood working)

No need for chemicals — such as used in pressure

treated wood and telephone poles

. American Heritage: “chestnut street”, music/songs,

poetry




Elimination and Extirpation of the American Chestnut ;. , . »
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 Chestnut blight: an introduced and invasive pathogen/parasit
B C)éruuj}"% 10 '—1>j73'€o/«3C( > Vo | |

1 Eastern U.S.: 3-5 billion trees killed in 50 years

J Functionally extinct




Restoration of the American Chestnut - Breeding
e 1St Crossing: with the Chinese Chestnut (AC x CC)

« 2" crossing: Hybrid (AC/CC plant from 15t crossing)) x A.

S/
Chestnut >

* Genome: all the genes in a species’ DNA

Issues to address:

a. CCis an orchard (domesticated) species: want to “breed

Canker Area Over Time
American chestnut

out” the unwanted traits

Darling 4 American

chestnut —
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b. ACis a wild species
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Very small stem blight resistance assay showing significant blight ESF
-

Restoration Of the American Chestn ut — ﬁ“ resistance enhancement using the OxO gene.

Darling 215 and Darling 311, OxO transgenic American chestnut
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A nts were produced from tissue culture. Non-transgenic & transgenic Americans are clonal (Ellis 1 cell line). Pictured 8 days
post inoculation with C.parasitica strain EP155. American stem diameters were ~1.5mm, Chinese ~2.0mm. Darling 215 OxO
— expression level is the threshold for high resistance in leaf assays and Darling 311 has higher expression levels than 215.

v' enzyme (protein that acts as catalysts) -
speeds up a reaction or process

(building, breaking down, repairs)



Restoration of the American Chestnut —

Transgenics

o oxalate oxwe(oxallc aC|d) detoxifies
the oxalate oxalic acg) produced by the
blight fungus.

o The gene is inserted into transgenic

chestnuts: purpose is to build up blight

resistance



Restoration of the American Chestnut —

Planting the Trees (www.acf.org)

v’ Highly regulated by federal agencies

v" Focus Areas:

A. mining reclamation sites

B. Private land BEFORE

C. Historic sites




