
Housekeeping

• Attendance is expected, if you cannot 
attend a lecture please let me know 

• Powerpoints, Zoom recordings and all 
readings are posted on the class website

• Suggested readings are indicated when 
appropriate in the lower right corner of a 
slide in a white box

• If the title is not visible in the list, it is in the 
Forest Pathology Book by Garbelotto and 
Gonthier



Summary of first lecture

• Definition of disease: decrease in productivity, 
life span, reproduction and biological 
associations but there is also an economy-
centric definition: loss of economic value. How 
can this happen?

• Symptoms vs. signs: importance in today’s 
Dixie and Fly Fires.

• Disease vs syndrome.

• Type of pathogens (primary vs secondary vs. 
latent etc….)

• Causation vs. association: Koch’s postulate





Reduce Ignitions:

Vegetation management along power lines
• Utility companies need to mitigate risk of tree failures on lines and 

infrastructure (4 feet and 12 feet clearance areas)

• Problems

– Sheer scale of task; you have to accept you can only reduce 
risk, not zero it

– Surveys designed based on statistical information, but key 
indicators of tree failure may be missing

– Surveys very long, affected by operator bias, pencil and paper 
operation, data transcription manual

– Lack of clear prioritization and many trees are borderline with 
actions decided by operator



Update on progress made by 

PG&E

• New Tree Assessment Tool (TAT):

– went from 50 to 15 questions, half of which are “yes/no” and result in “abatement  vs. 
no abatement” based on answer. More powerful and faster  survey

– Includes important indicators of hazard trees (SIGNS AND SYMPTOMS)

– Being digitalized: data collected on a  smartphone resulting in real time analysis 
capability, and providing evidence that survey was performed properly

– Increases abatement and eliminated borderline trees, now all trees are ABATE or 
DON’T ABATE

– In Fall 2020 working on a further prioritization effort based on statistical relevance
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Summary

▪ HTRS tool has multiple borderline trees

which will rely heavily on individual, subjective 

decisions

▪ HTRS does not directly recommend 

abatement of hazard tress based on this 

sample

▪ TAT tool has no borderline trees as it 

provides a clear abatement 

recommendation

▪ All abatement decisions are clear; TAT 

more likely to abate hazard trees based 

on this sample
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DISEASE



Additions to the triangle:

• Time

• Humans

• Disturbances







Hosts

• Non hosts: lack of host-pathogen compatibility

• Non-competent vs. competent: not supporting 
pathogen sporulation vs. supporting sporulation

• Transmissive: supporting high levels of sporulation 
but usually not overly symptomatic

• Dead-end: usually highly symptomatic and not
supporting pathogen sporulation

• Source: high quality host supporting high levels of a 
pathogen

• Sink:  low quality  hosts mostly receiving pathogens 
because of spillover from source hosts

• Reservoir: a secondary host for a pathogen, usually 
asymptomatic that serves as a source of infection for 
a primary host

• Superspreader: responsible for a a high level of 
infections



Our main goal is to be able to predict 1 & 2 D: how much mortality and where



FACTORING TIME



HOW PATHOGEN VIRULENCE CHANGES THROUGH TIME: 

IT ACTUALLY INCREASES, BUT RATE OF INCREASE WILL DEPEND ON

PATHOGEN ATTRIBUTES SUCH AS EFFECTIVE MATING FREQUENCY 

IF SEXUAL AND POPULATION SIZE IF ASEXUAL 

NO SEX

SEX



DISEASE and HUMANS

Humans





Endogenous factors

1. Genome structure: simpler, leaner, 

gene duplication, repetitive elements

2. Reproductive system and ability to 

acquire genes horizontally

3. Genetic variation and effective 

population size



Environmental or exogenous 

• 1 Alternative hosts

• 2 Ability to travel

• 3 Climate (rainfall, temperature and 

relative humidity)



Human

• 1 Monocultures or varieties

• 2 Use of single Resistance genes

• 3 Use of single target chemicals



Effect of site-specific human introduction  of a 

pathogen creates a pattern that is otherwise 

counterintuitive 
Pathogen introduced in this region

With time, effect of introduction location may wane



Pathogens of natural ecosystems  that transition  through 

anthropic system change their phenotype 

Different species have different tolerance to chemicals but this could 

be a species-specific trait developed through long evolutionary 

periods



Pathogens of natural ecosystems  that transition  through 

anthropic system change their phenotype 

Some species have individuals that are susceptible to a chemical  

(light blue dots) and individuals that are resistant (dark blue dots). 

These are differences that must have happened in a shorter time 

frame. Resistant individuals came from agricultural settings providing 

strong evidence the emergence of resistance is human- related 


