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 Plant Pathology

 the study of the microorganisms and 
environmental factors that cause disease in plants

 Plant Disease

 any deviation in normal functioning of a plant 
caused by some type of pathogen



Biotic

 caused by living agents

 can be transmitted from 

one plant to another

 fungi, bacteria and 

mollicutes, viruses and 

viroids, nematodes, 

protozoans, parasitic 

higher plants, allelopathy

Abiotic

 caused by non-living agents

 cannot be transmitted from 

one plant to another

 temperature, water, light, air 

pollution, nutrient 

deficiencies, mineral 

toxicities, soil pH, 

pesticides, cultural practices



 Primary = the main or initial problem

 Secondary = follow on problems

 Example
 Abiotic factors may weaken or stress plants

 Increasing susceptibility to biotic agents

 In this case:
 Abiotic = Primary

 Biotic = Secondary



Symptom - characteristic signature of the 
pathogen or insect and host resulting from 

the interaction of specific pests and hosts

Sign - the actual causal agent of the disease or 
the presence of insects or their products

Host specificity - pests that infect a limited 
number of related or unrelated hosts



 Change in appearance or functioning of the plant 

 Chlorosis or yellowing

 Stippling

Interveinal chlorosis Stippling



 Actual evidence of the causal agent

 Mycelia, frass, spores, ooze



Abiotic
 Symptoms - usually uniform 

in symptom expression and 
general distribution

 Signs - none

 Host Specificity - similar 
symptoms on two or more 
unrelated hosts 

 Spatial Distribution - usually 
random

Biotic
 Symptoms - produced on 

specific plant parts, 
progressive invasion of 
tissues

 Signs - fruiting bodies and 
other structures

 Host Specificity - usually 
host-specific on related hosts 

 Spatial Distribution - usually 
show a clumping distribution 
pattern 



1. Water

2. Light

3. Temperature

4. Pesticides

5. Cultural Practices

6. Nutrient deficiency and toxicity

7. Salt

8. Air pollution



1. Poor pruning

2. Insects

3. Fungus

4. Improper irrigation

5. Bacteria

6. Virus

7. Parasitic plants

8. Nematodes



1. Determine what is normal for 
the plant

2. Inquire about irrigation 
practices

3. Identify the plant

4. Recommend corrective pruning

5. Go to a big-box nursery 
department and ask for a 
product recommendation



 Solution:

 Correctly identify the 
plant

 Determine common 
problems

 Never attempt to diagnose 
a disease over the phone

 Even if you are 99% sure

Cochineal scale, Dactylopius coccus
on prickly pear, Opuntia species



1. Bacteria, fungi, viruses

2. Water, high temps, shade

3. Host, pathogen, favorable 
environment

4. Salinity, fungus, high pH



Susceptible 
Host

Favorable 
Environment

Disease

Causal Agent

All three 
factors 
must be 
present for 
disease to 
occur



1. Nitrogen deficiency

2. Iron or zinc deficiency

3. Overwatering

4. Underwatering

5. All of the above



COTTONWOOD IN WINTER BERMUDAGRASS IN WINTER

 B



 Full or partial sun

 Alkaline or acid soil

 Frequent fertilizer

 Irrigation

 Pollinator



 Are all species affected?

 Location on the property

 Location on the plant

 Sudden onset

 Gradually over time





 Over pruning

 Over or under watering

 Too much or too little light

 Over fertilizing

 pH or salinity issues



 Plants that have outgrown 

the space

 Safety related issues

 Plants that encroach over 

sidewalks

 Obstruction lines of sight at 

intersections and driveways 

or that block signage

 Potential to injure or damage

 Damaged



 Grow to mature size 
and natural shape

 Water conservation

 Normal growth cycle

 Less trips to landfill

 Endure periods of 
stress better

 The site will look 
better throughout the 
year



 Allow shrubs and groundcovers to fill spaces

 Who asked for beer cans, meatballs or other 

shapes?

 Knowledge of blooming periods is necessary













 Symptoms:

 Small, stunted

 Chlorotic

 Wilt even when 
amply watered 
during warm weather

 Poor fruit set

 Fruits small

 Presence of knots on 
roots



 Texas root rot

 Only affects mature dicots

 Affects over 2300 plant spp.

 Can survive in the soil

 Symptoms: wilting and rapid 
death during hot months, dead 
leaves remain attached to plant

 Manage with immune or 
resistant species
 Monocots

 Palo verde, mesquite, desert 
willow



 Soil borne fungi
 Transmitted through wounds 

in roots
 Hosts include ash, sumac, 

citrus, mesquite, olive, oak, 
pyracantha and more!

 Can move from tree to tree 
with root contact

 Mostly attacks dead cells
 Once conch visible the 

damage is extensive
 No treatment
 Minimize wounding, stress, 

replanting same species Ganoderma fruiting bodies



 Caused by Erwinia
bacterium

 Found in cholla, prickly 
pear, barrel, organ pipe

 Enters through wounds 
& natural openings

 If lesion is small, 
remove and disinfect 
with 10% bleach

 If large, consider 
removing the cactus



 Most problems are self inflicted

 Bad plant choice

 Bad plant location

 Bad plant care

 If you can rule out the above 

 Ask the client to submit sample for further study

 It is too difficult to diagnose disease without



 University of Arizona Extension Plant Pathology: 
http://cals.arizona.edu/PLP/plpext/

 The American Phytopathological Society:

http://www.apsnet.org/

 Western Plant Diagnostic Network: 

https://www.wpdn.org/

http://cals.arizona.edu/PLP/plpext/
http://www.apsnet.org/
https://www.wpdn.org/


Diagnosing Insect Damage

 Chewed leaves or blossoms

 Discolored leaves or blossoms

 Distorted leaves, branches, or trunks

 Dieback of shoots, twigs, or branches

 Products of insects and mites



Types of Insect Injury

 Chewing

 Piercing sucking

 Internal feeders

 Subterranean 

 Egg laying

 Nest material

 Disease vector

>> beetles, caterpillars, grasshoppers, etc.

>> aphids, scale, leafhoppers, etc.

>> leaf miners, borers, caterpillars, etc.

>> wireworms, root maggots, rootworms, etc.

>> cicadas, gall insects, etc.

>> leaf cutter bees, etc.

>> aphids, leafhoppers, bees, beetles, etc.



Effective Diagnosis
 Recognition of symptoms

– Regular monitoring

– Record keeping

 Accurate identification

– Close examination

– Consulting experts as needed

 Knowledge of pest life cycle

– Identify susceptible life stages

– Determine location for management

 Distribution of pest population 
– Are there enough of them to be a problem?

– Are they wide spread or spreading?



Determining Insect Pest Status

 First goal: identify to Order 

level (such as bee, beetle, fly)

– antennae, wings, mouthparts

– shape, texture, size, color

– life stage: egg, larva, pupa, 

adult

 Then use other clues to 

determine pest status

– Host plant

– Activity and/or damage

» feeding, flying, crawling, etc.



Diagnostic Tools



Overview of IPM Options

 Host resistance

 Biological control

 Chemical control

 Cultural control

 Mechanical control

 Do nothing



Sources of Information

 Publications
– Land-grant Universities

– OMRI.org

– BIRC.org

 Community Availability
– Survey Local Stores/Nurseries

– Cooperative Extension/MGs

 Dotcom Resources & Catalogs
– Buyer beware

– Check for products that have been 
tested by reputable organizations

– Ask for data and references



Three Cardinal Rules of IPM

 Know your ecosystem

 Scout regularly

 Keep good records




