Biological Invasions: a threat to
California Ecosystems

 Taught by Dr. Matteo Garbelotto

— Office: Third floor Hilgard Hall

— Office hours: by appointment



mailto:Matteo@nature.berkeley.edu

Course Info

One two hour lecture per week
One quiz every week on previous lecture
Tainter and Baker Forest Pathology book

Some readings will be posted on the Lab’s
Web site:

» Link to UCB course
» POWERPOINT LECTURES, assigned readings
» Posted on Fridays


http://www.matteolab.org

Course Info

One final quiz (3 questions out of 9)
Possibility to improve grade by writing paper
(5 pages)

One computer lab: use of software for genetic
analyses

One field activity Saturday April 11t%:
participation in UCB SODBLITZ
(www.sodblitz.org)



GRADING

25% class participation

25% weekly quizzes

25% final quiz

25% field activity participation
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Intro to Disease
Native Diseases

Invasive fungi and emergent
disease |

Invasive fungi and emergent
disease Il

Exotic CA pathogens
(EPCA): White Pine Blister
rust

EPCA:Dutch EIm Disease

EPCA: Pine Pitch Canker,
Colored Canker of Sycamore

EPCA: Sudden Oak Death

Genetic Analyses of Invasive
Spp

EPCA: Other invasive
Phytophthoras

Habitat change: Annosum
root rot

Host change: Cypress
canker; Armillaria root Rot

Newly introduced disease

and US introduced: Xylella,
1000 canker, Phragmidium
violaceum, Chestnut blight

Finals
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Matteo Garbelotto
U.C.Berkeley



. Injurious physiological activity
caused by the continuous irritation by a
primary causal factor and expressed In
characteristic pathological conditions
called symptoms

. any disturbance of a plant that
Interferes with 1ts normal, structure,
function or economic value



ABIOTIC

BIOTIC (incl. VIRUSES)



Maple scorch




Premature needle yellowing
and loss on ponderosa pine

A

lOzone mottle




Loss of vigor in ponderosa
pine exposed to ozone










Smog in San Bernardino Mountains




Acute SO, injury

Persimmon



Parasitic plants
Bacteria

Fungi
Oomycetes
Viruses

Nematodes

caused by:






Phorodenron villosum on oak

Leafy mistletoe
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Phoradendron pauciflorum
on white fir




Phorodendron libocedri
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Arceuthobium douglasii
on Douglas-fir

' UGA2250005b



Male flowers




Mature female shoots - seeds

UGA4215030b






Late Aug. through Sept.. Sticky
seeds adhere to needles,

74,

e L

Broom

Original
main stem—

Year 5 or later:

Pollination takes place, then
later that summer fruit matures
and seeds are explosively
expelled traveling distances

of up to 15 meters,

Leader-type broom on small
sapling.

Fruits

Germinating seed

a2 Bark
1st annual ring

May-Aug., year 1:

Rain washes some seeds down
to the base of the needles. They
germinate there and penetrate
the twigs.

Bark
2nd annual ring
1st annual ring

Year 2 or later;
(Incubation period) Symptoms

are not easily visible. During this
time the mistletoe establishes an

endophytic system. l

Endophytic system

Aerlal shoots

Bark

3rd annual ring
2nd annual ring
1st annual ring

Fi7;

Year 3 or later:
The twig is swollen, and the first
aerial shoots emerge.

__| 4th annual ring

Brooms form 2 or 3 years after
infection; At the point of infection,

G | 3rd annual ring
2nd annual ring

— 15t annual ring

branchlets grow abnormally

rapidly. Uninfected portions of the/
tree decline in vigor. After 5 to 10

years the broom itself becomes

chlorotic and dies.

@ Prune (nfected branches.
® Eradicate diseased trees.

Bush-type broom on older tree.

Year 4 or later:
Aerial shoots develop.
Plants are dioecious.

{ Conlrol

Top view of male
and female shoots

®
3 9










Chromosome (single one, circular)

Plasmids

Mutations

Loss/acquisition of plasmids and transposons

Recombination through: transformation (incorporation in
Chromosome of plasmid DNA; conjugation (incorporation of
DNA from another bacterium); transduction (incorporation
through bacterial viruses called bacteriophages)



Prokaryotes lacking a cell wall (MLOs - Mollicutes)

Usually vascular pathogens

Generally vectored by insects



Submicroscopic parricles always intracellular when in the host,
Infectious and pathogenic

They comprise

Nucleic Acids (RNA or DNA) and a capsid protein

Viroids instead are simply constituted by a single RNA molecule, they
do not code for or possess proteins






The genome of the virus codes for:

1- capsid protein;

2- polymerase;

3- protein for intracellular movement;

4-  proteins involved in transmission and relationship with
vectors



Drawing courtesy Vickie Brewster
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