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The Manion Decline Spiral:

showing the 3 sets of stressors and most
of the factors that could play a role in

the complex that makes up an individual
tree species decline.

Manion broadened the concept of
predisposition to include age, genetics
and virus infection.
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Oak Decline

Historic disturbance regimes, chestnut Nl\:lll. ]k)ﬂ&li"\l. and fire
suppression have resulted in physiologically mature oak dominated

f()l\‘\[\ I'I‘. t] ¢ ¢castern LIS

Slide by Dr. Ryan Blaedow, Forest Health Protection, USFS



Oak Sustainability “Bottleneck™ — Regional Scale
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* Oak decline (or tree decline in general) is a
stress-mediated disease which is a slow-
acting complex that involves the interaction
of biotic and abiotic factors such as climate,
site quality and advancing tree age.

* Oak decline occurs in both red oak species,
and white oak and can occur in both forested
and urban settings.




 What Are the Symptoms?

Crown Dieback: Progressive loss of leaves
starting from the branch tips of the upper
crown.

Foliage Issues: Sparse, undersized, or
vellowing (chlorotic) leaves.

Epicormic Growth: New sprouts emerging
along the trunk and main branches.

Off-Season Changes: Early autumn
coloring and brown leaves that fail to
drop.

and


https://www.forestryimages.org/browse/detail.cfm?imgnum=5254001#collapseseven

Predisposing Factors
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Incitine Factors

-,

Drought

Detoliation

[ ate rng Frosts
Flooding

‘.II.C

Construction Injury
Wind

Hail
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Contributing Factors

v Armillaria Root Disease
Hypoxylon Canker
Red QOak Borer
Two Lined Chestnut Borer
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BACTERIA

and ARCHAEA

- Production of hormones, and
beneficial enzymes

- Playing a role in the
solubilization of nutrient and
root colonization

- Develop resistance to biotic
and abiotic stresses

- Promoting plant growth via :
* Siderophore production

* Phosphorus solubilization

* Indole acetic acid production
* Nitrogen fixation

* Ammonia-oxidation

SOIL MICROBIOME

B

- Role in organic matter
decomposition and nutrient
cycling N, Cand P

- Biological controllers against
drought and root pathogens

- Ecosystem regulators

- Bioremediation

NEMATODES

- Play role in maintaining the
nutrient cycle and N
mineralization

- Biological agents against a wide
range of pests or invasive species
- Models in biomedical and
environmental toxicology

Lahlali et al., 2021
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Questions?

|irose@pa.gov
717-514-6712



mailto:jirose@pa.gov
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