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Background - Origins, Spread, Range of
Ceratocystis fagacearum
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Central Texas Ecology

The Texas “Hill Country”

VEGETATION/COVER

TYPES OF TEXAS
20040

WLRE AL OF T0O%0NI LEoLDLy
THE LSTVEES Y BF TR LS AT ALY

Dominated by Edwards Plateau

W

Limestone-layered tableland e
A region of biological transition .
canyons, perennial springs and rivers, -@‘
caves. I
A challenge for responsible environ- x f._ ;
mental stewardship

. F
1_‘,--;“‘._F [ETI AL ST o |
TRV

Amil Th

5]
] b - s (e v [ T r— "_"
LR e T (] Memin - T Boar it L 1 L]
T v e [ wemmas russasy Bow s 1
| ber Pabes E eepas neeer [l Seepess  Lwe O s Fpagp == "‘.'l-'-
[ LT W s s e Vit it .-;"::"_ -
[ [ o — [ T —— I i iy P
[ |- S ———— [ TRy emrg—" N V- [ o s ey P
] et S (] . ma Dot - Upms Fata N sl il o e i
[ 5 LT e e ] [ T ==
[ R e L | R T

[ T TS

[T i Y LA U - Ry - A S . [ e e e e L
B T Ly o AL e YR R e
[ I et e s s [ [T Tem——
-“lh"l Videas® o -i"‘w s P ] m‘.-—ﬁ-- —
[ [ ] ] o
B S - R B [ Y S——r— R
L [T ———— ey - W o s st s sl
[ e B wres s - e T B g g
Sp————
™ -+ Dl Pl [ netage Fms e L B T 1

Top Lgmaee Muiin o lrwad e
Wl v - s rE Tl 4r== ;e Brva terem P g Ay g e T




Oak Wit

Ceratocystis fagacearum

 Fungus (heterothallic Ascomycete)
 Vascular parasite
e First described in 1941 in Wisconsin

e “Ceratocystis fagacearum, the cause of oak wilt, iIs
a fungus with the potential to be one of the most
destructive of all tree pathogens.” (Gibbs and
French, 1980)

e First described in Texas in 1961



-Basic Understanding
of Disease Biology

(Ceratocystis fagacearum)

- Epidemiology and Control

Oak Wilt
- Demonstration

I Diagnosii: - Survey and Assessment

Confusion

Decline (Cephalosporium spp.)
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Range of Oak Wilt in Texas and——"— ————
Impact on Major Population Centers— pe—

Oak Wilt Occurrences in Texas Counties
Ae of March, 2000
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Relative Impact of Oak Wilt on
Central Texas Oak Population

0 375 m 150

I oo i Caniar
duntin Rigicen
Corgan Chiss Aegion
Oeanbury Rugon
Hausten Regian

Incidence of Oak Wilt in Texas
|(as determined through on-site inspection)|

Jahngsn Gty Fagien
Karmills Bagion

L Grange Fagion
ebgrian Rpyion
Lan Artania Region

Occurrence of Tree Mortality *

Humber of
Mortalty Areas

178

0-AT
I Ao
| R
| i
| ETEREH
[ R

in Central Texas Counties

July, 2007
LA
- —
e T
L]

i oF Wiz

* [Nt 1 e IASPERSY W A
of Donbrmed and unConfinTed e monainy
an i rasul o ook Wil ss docemented detirg
TR [efusiel A Adrial sy




Oak wilt In Texas
Breaking the Rules

Summertime temperatures regularly
exceed 30°C.

Hypoxylon atropunctatum is a common
Inhabitant of trees killed by oak wilt.
Primary host I1s Quercus virginiania,
where no fungal mats form.

Fungal mats do form on Q. buckler,
Q. marilandica.



Impact of Oak Wilt on Central Texas
Oak Savannahs and Woodlands

Both live oak and Texas red
oak are represented Iin most
Hill Country plant
associations

Oak wilt has killed millions
of trees, probably at least

since the 1940s.




Key Features in Oak Wilt Disease Cycle

Nitidulid Beetles |

Conidia and

Ascospores | @

I
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Fungal Mats

Mating Types
(A and B)

[ Red Oak

Symptom
Development

Root Grafts




Ceratocystis fagacearum
Ascomycete, vascular parasite

Oak Wilt Disease Cycle

Infection of Quercus spp. by Ceralucyslls lagacearurn in Texds

Funigal mat
with spores
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Oak Wilt Epidemiology

Inoculum Production and Availability

Fungal mat formation peaks in spring (February - May)
Occurs on red oaks infected prior season

Mats are ephemeral, lasting only a few weeks
Presence of red oaks key to epidemiology



Oak Wilt Epidemiology

e Transmission

- Insects - “long distance, overland”
e Nitidulid beetles peak in spring

 Feed and breed fungal mats, among other habitats

- root grafts - “local”
e Responsible for majority of losses
e Can expand at 40-50 m./yr.

e Infection courts

— Fresh wounds of any kind
- < 72 hrs. old




Experimental approach to spatial analysis -
hierarchical interpretation

Fine - scale
interpretation
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Justification for the Study

The Golden Cheeked Warbler

Conflicting Management Objectives

Need for land use vs.
conservation of warbler
habitat,

Perception of dramatic
Increases of oak wilt in
the past decade,

Fear of loss of habitat,

Complex natural resource
problem.




Oak Wilt Management

Prevention

Cautious movement and handling of
firewood

Rogue infected red oaks

Use of wound paints in high hazard areas gass
Trenching and roguing of trees to disrupt Mg :
connected root systems |
- At least 4 ft. deep

- Backhoes, earth saws, ditch diggers
ripper bars




Oak Wilt Management

Direct Control

e Intravascular injection with systemic
fungicides

e Alamo® (propiconazole)

e Alternative products, injection technologies



Oak Wilt Management

Placing Treatments

Proper recognition and diagnosis are key to success

Must place treatments to avoid latent infections
Preventative treatments more effective than therapeutic
Constant observation are necessary to accommodate failures
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The Oak Wilt Threat

What do we need to know?

Where did C. fagacearum
come from?

Where has oak wilt been and
what have we learned?

What attributes make
Ceratocystis fagacearum a
threat to new regions - how
might it spread?

What regions are at risk to
Invasion by C. fagacearunr?
What would the impact be?




Retreating of
The North
American lce
Sheets

A. Full glacial
conditions.
- open conifer
woodlands,
- spruce.
B. Ice sheet retreating.
- cold climate conifers,
- cool temperate forest

vegetation spreading.
C. Continuing retreat of ice.

- return of the cool
temperate forest belt.
D. Current.
- warm adapted
temperate forest,
- Central Hardwoods.
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Regions Where Oaks Occur In
The United States”

Pacific Mediterranean—Marine Region
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Oaks. CABI Publishing, Cambridge, MA.



Central Hardwoods
Oak-Hickory Forest Type

Eastern Type 6 of the U.S.Forest Service Renewable Resources
Evaluation (RRE) Group

Largest and most extensive temperate deciduous
forest in the world,

Current vegetation affected most, in recent past,
by ice age,
Impact of humans may be just as significant,

Logging, burning, grazing, fire control wildlife
management, and pest introductions,

Includes Native Americans and European
settlement,

Also pests and diseases - Chestnut blight, Dutch
elm disease, Gypsy moth, Oak Wilt, Dogwood
anthracnose,

— vulnerable to others - Sudden oak Death?



SAF Forest Cover Types Within Oak Wilt Range
(Eyre, 1980)
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SAF Forest Cover Types Within Oak Wilt Range
(Eyre, 1980)
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Speculation on Origins (and Future)
of Ceratocystis fagacearum

IS Counties with Dak Wilt - 1099 . IS Counties with Dak Wile - 1999
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Alternative A
— Introduction
- Speciation event

Alternative B
— Invasion of exotic



Conclusions

e The incidence and severity of oak wilt are closely
associated with Quercus component,
— Proportion vs. other trees,
- Red vs. white oaks,
- Age.

e Oak wilt will continue to threaten other regions as
stands are altered to favor those traits,

« Oak wilt may be acting as an “adjustor” to restore
some measure of ecosystem balance.
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