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Correct Problem Diagnosis

• Plant disease problems can be difficult to diagnose accurately.

• Accurate problem diagnosis is necessary to realize the best 
management of an agroecosystem.

People want to know what is wrong and what they can do about it.



Resources



Plant Doctor – http://www.plant-doctor.net

This website is a useful resource 

http://www.plant-doctor.net/�
http://www.plant-doctor.net/�
http://www.plant-doctor.net/�


 Host-pathogen database
“Plant Doctor” app for iPhones
 Disease photograph galleries
 Articles by crops
 General plant pathology materials
 Crop profiles
 Research articles
 Books, Website links, Videos
 Presentations, Slide shows
 Illustrated glossary of tropical plant pests
 Field guides for diseases, Posters, Newsletters, Conference 
proceedings
 User group, photograph sample submissions

Plant Doctor website contents

http://sahaja.comli.com/qd/index.php?path=HawaiiHostPathogenDatabase�
http://itunes.apple.com/us/app/the-plant-doctor/id349613537?mt=8�
http://www.ctahr.hawaii.edu/nelsons/glossary/�
http://groups.google.com/group/hawaii-plant-pathology?hl=en&pli=1�
https://sites.google.com/site/scotnelson/�


Checklist of Plant 
Diseases in Hawaii

Comprehensive, yet needs to 
be updated

http://www.ctahr.hawaii.edu/oc/freepubs/pdf/ITS-022.pdf�
http://www.ctahr.hawaii.edu/oc/freepubs/pdf/ITS-022.pdf�


http://www.ctahr.hawaii.edu/oc/freepubs/pdf/SCM-14.pdf

http://www.ctahr.hawaii.edu/oc/freepubs/pdf/SCM-14.pdf�








http://www.ctahr.hawaii.edu/nelsons/glossary/

Illustrated Glossary of Tropical Plant Pests

Use this site to learn about plant pests 
and types of symptoms.

Pages have definitions and illustrative 
photographs taken by Scot Nelson in 
Hawaii and the tropics.

http://www.ctahr.hawaii.edu/nelsons/glossary/�


The focus of the Glossary is 
plant diseases and pathogen 
vectors.

Sample page from the Glossary



Hawaii host-pathogen database (searchable)

Use this site to search for know host-pathogen combinations in Hawaii (Big Island database)

http://sahaja.comli.com/qd/index.php?path=HawaiiHostPathogenDatabase�


Hawaii’s top crops and top diseases [.PDF]

68 crops, 248 diseases

http://www.ctahr.hawaii.edu/nelsons/TopCrops_TopDiseases.pdf�


http://www.ctahr.hawaii.e
du/nelsons/banana/index.
htm

Plant pest and 
disease image 
galleries

Example: banana

http://www.ctahr.hawaii.edu/nelsons/banana/index.htm�
http://www.ctahr.hawaii.edu/nelsons/banana/index.htm�
http://www.ctahr.hawaii.edu/nelsons/banana/index.htm�


Websites with information about plant pests in Hawaii:

 Crop Knowledge Master
 Farmer's Bookshelf
 University of Hawaii Agricultural Diagnostic Service Center
 Hawaii Department of Agriculture
 University of Hawaii at Manoa, CTAHR
 PEPS (Dept. of Plant and Environmental Protection Sciences)
 Free Pest and Disease Publications (University of Hawaii at Manoa)
 UH-CTAHR Office of Communication Services for-sale publications
 Pesticide Labels and MSDS Sheets
 HPIRS (Hawaii Pesticide Information Retrieval System)

http://www.extento.hawaii.edu/kbase/crop/crop.htm�
http://www.extento.hawaii.edu/kbase/crop/crop.htm�
http://www.ctahr.hawaii.edu/fb�
http://www.ctahr.hawaii.edu/fb�
http://www.ctahr.hawaii.edu/adsc/�
http://www.ctahr.hawaii.edu/adsc/�
http://www.ctahr.hawaii.edu/adsc/�
http://www.ctahr.hawaii.edu/adsc/�
http://www.hawaiiag.org/hdoa/�
http://www.hawaiiag.org/hdoa/�
http://www.ctahr.hawaii.edu/�
http://www.ctahr.hawaii.edu/�
http://www.ctahr.hawaii.edu/�
http://www.ctahr.hawaii.edu/�
http://www.ctahr.hawaii.edu/�
http://www.ctahr.hawaii.edu/peps/�
http://www.ctahr.hawaii.edu/peps/�
http://www.ctahr.hawaii.edu/peps/�
http://www.ctahr.hawaii.edu/peps/�
http://www.ctahr.hawaii.edu/peps/�
http://www.ctahr.hawaii.edu/ctahr2001/PIO/FreePubs.asp�
http://www.ctahr.hawaii.edu/ctahr2001/PIO/FreePubs.asp�
http://www.ctahr.hawaii.edu/ctahr2001/PIO/ForSalePubs.asp�
http://www.ctahr.hawaii.edu/ctahr2001/PIO/ForSalePubs.asp�
http://www.ctahr.hawaii.edu/ctahr2001/PIO/ForSalePubs.asp�
http://www.ctahr.hawaii.edu/ctahr2001/PIO/ForSalePubs.asp�
http://www.ctahr.hawaii.edu/ctahr2001/PIO/ForSalePubs.asp�
http://www.ctahr.hawaii.edu/ctahr2001/PIO/ForSalePubs.asp�
http://www.greenbook.net/�
http://www.greenbook.net/�
http://state.ceris.purdue.edu/doc/hi/statehi.html�
http://state.ceris.purdue.edu/doc/hi/statehi.html�


USA and international

 American Phytopathological Society (APS)
 The Plant Pathology Internet Guide Book
 International Society of Plant Pathology
 Google (also Google Scholar) http://www.google.com/
type: "plant pathology resources"

http://www.apsnet.org/�
http://www.apsnet.org/�
http://www.apsnet.org/�
http://www.apsnet.org/�
http://www.pk.uni-bonn.de/ppigb/ppigb.htm�
http://www.isppweb.org/�
http://www.google.com/�


Problem diagnosis



Types of plant health problems

• Parasites
– Insects
– Pathogens (viruses, bacteria, fungi, nematodes, 

phytoplasmas, algae, viroids)
– Parasitic seed plants

• Infectious diseases – caused by plant pathogens

• Non-infectious diseases – disorders caused by 
environmental factors (agrichemicals, drought, flooding, 
nutritional deficiency, physiological problems, sunburn, 
lightning strike, air pollution (volcano), etc.)

http://www.ctahr.hawaii.edu/oc/freepubs/pdf/PD-40.pdf�
http://www.ctahr.hawaii.edu/oc/freepubs/pdf/PD-47.pdf�


 Fungi
 Bacteria
 Viruses
 Viroids
 Nematodes
 Phytoplasmas
 Algae
 Parasitic seed plants

Note: example .pdf files provided at links above

Major pathogen groups

Cassytha filiformis on noni
Cassytha and dodders are parasitic seed plants

https://sites.google.com/site/scotnelson/lemongrass/Rustoflemongrass_PD-57.pdf?attredirects=0&d=1�
https://sites.google.com/site/scotnelson/palms/Bacterialleafblightoffishtailpalm_PD-65.pdf?attredirects=0&d=1�
https://sites.google.com/site/scotnelson/abutilon/Abutilon_Mosaic_PD-39.pdf?attredirects=0&d=1�
https://sites.google.com/site/scotnelson/noni/Nonirootknot,adestructivediseaseofMorindacitrifoliainHawaii_PD-27.pdf?attredirects=0&d=1�
http://www.ctahr.hawaii.edu/oc/freepubs/pdf/PD-43.pdf�
https://sites.google.com/site/scotnelson/cassytha-filiformis/Cassytha_filiformis_PD-42.pdf?attredirects=0&d=1�
https://sites.google.com/site/scotnelson/plant-pathogen-groups-unpublished/Plant_pathogen_groups_general.pdf?attredirects=0&d=1�


Some pathogens use subtle 
infection structures known as 
haustoria (Greek for “drinker”)

These “obligate” pathogens
must have a living host in order 
to survive.

Other pathogens can obtain 
food saprophytically
from dead material.



Korthalsella species – Hawaiian mistletoes, parasitic seed plants

http://www.ctahr.hawaii.edu/oc/freepubs/pdf/PD-62.pdf�
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Plant diseases in Hawaii 
Which diseases can we expect to encounter?

 Knowing what to expect can assist diagnosis.

 Know and use your available resources.

The correct answers are there, we just have to find them.

The problem is that each plant can suffer from dozens of 
diseases, and that there are thousands of diseases to consider.

The good news is that by using information and analysis of 
symptoms, we can narrow down the number of possibilities.



Examine entire plant for symptoms
People often submit the wrong plant organ

 Roots
 Stems
 Leaves
 Flowers, fruits

A plant may have more than one disease or express disease symptoms 
on different plant organs.  

Plants often display a range of symptoms as disease progresses.

Root disease expresses in roots and foliage (wilting, yellowing).

Consider root health first: can the symptoms derive from root disease?



The plant disease triangle: 
a disease diagnosis and management aid



Symptoms: (sample .pdf files linked below)

 Leaf spot
 Leaf blight
 Root rot
Wilt
 Chlorosis (e.g., mosaic, yellows)
 Rot, blotch
 Dieback
 Galls
 Necrosis
 Gummosis (bleeding)
 Scorch
 Stunting
 Hydrosis
 Rust
Malformation
 Blight

Cercospora leaf spot of coffee

Cercospora berry blotch, coffee

https://sites.google.com/site/scotnelson/coffee/Cercosporaleafspotandberryblightofcoffee_PD-41.pdf?attredirects=0&d=1�
http://picasaweb.google.com/plantpathology/TaroLeafBlightPhytophthoraColocasia�
https://sites.google.com/site/scotnelson/abutilon/Abutilon_Mosaic_PD-39.pdf?attredirects=0&d=1�
https://sites.google.com/site/scotnelson/jackfruit/Rhizopusrotofjackfrui_PD-29.pdf?attredirects=0&d=1�
https://sites.google.com/site/scotnelson/awa-kava/%E2%80%98AwadiebackinHawaii_PD-18.pdf?attredirects=0&d=1�
https://sites.google.com/site/scotnelson/noni/Nonirootknot,adestructivediseaseofMorindacitrifoliainHawaii_PD-27.pdf?attredirects=0&d=1�
https://sites.google.com/site/scotnelson/palms/Stembleedingofcoconutpalm_PD-30.pdf?attredirects=0&d=1�
http://picasaweb.google.com/plantpathology/KoaRust?authkey=Gv1sRgCLzrlf-eos6T9QE�
https://sites.google.com/site/scotnelson/coffee/Glyphosateinjurytocoffeeplants_PD-56.pdf?attredirects=0&d=1�
https://sites.google.com/site/scotnelson/tomato/Lateblightoftomato(Phytophthorainfestans)_PD-45.pdf?attredirects=0&d=1�


Root rot

Wilting
Malformation

Necrosis

Coffee



Symptomatology is complex

Many diseases express a variety of symptoms
 Symptoms may depend on plant variety
 Symptoms may depend upon environment
 Symptoms may depend upon stage of disease cycle
 Symptoms may vary with pathogen race
 Symptoms of different diseases may occur together
 Symptoms may depend on plant nutrition
 Symptoms of different diseases may resemble each other

- Try to examine and consider a set of symptoms
- Do not rush to judgment

Recognize, however, that some symptoms are diagnostic 
for a disease.

http://www.ctahr.hawaii.edu/nelsons/General_key_nutrient_deficiencies.pdf�


Vein necrosis

Stem lesions

Plant dieback Leaf mosaic

Leaf mosaic

Basal  stem rot

Drooping petioles

Puckering

Ringspots

‘AWA DIEBACK SYMPTOMS (CMV)



Leaf rugosity Stem necrosis

Witling, yellowing

A. gossypii colonizing ‘awa leaf

Aphis gossypii, 
vector of CMV

‘AWA DIEBACK SYMPTOMS (CMV)



‘Awa field

CMV-infected       CMV-free  

honohono grass w/ CMV

‘Awa stump: complex tissue

Integrated Management

 Disease-free planting material  Good nursery practices
 Eradicate alternate hosts Windbreaks
 Protect young plants  Rogue infected plants when young
Monitor ants/aphid populations  Rogue diseased stems when > 9 mo. old
 Intercropping Minimize plant stresses
 Host resistance Aphid control

Rapid wilt of young plants

Wilted plant





The youngest, central leaves are bunched up and upright, 
and the plant is stunted

Symptoms of Banana Bunchy Top Disease (video link)

Leaves are bunchy, narrow, stiff, upright.  
Plant is stunted.

Williams Hybrid (Cavendish)

https://sites.google.com/site/scotnelson/banana-bunchy-top�
https://sites.google.com/site/scotnelson/banana-bunchy-top�


Symptoms of Banana Bunchy Top Disease (website link)

Diseased (with bunchy leaves) Healthy

Leaves are bunchy, upright

http://www.ctahr.hawaii.edu/banana�


Symptoms of Banana Bunchy Top Disease

Leaves have yellow, wavy and/or tattered 
brown margins

Tall apple banana



Symptoms of Banana Bunchy Top Disease

Leaves and stems have “Morse code”, green dots & dashes 
or streaking along veins.

Morse code streaking



Symptoms of Banana Bunchy Top Disease     

Leaves have green J-hooks along midrib

Diseased: green J-hooks at leaf midrib

Plant disease symptoms occur at different levels of resolution: 
cell, tissue, organ, and plant

Healthy



Advanced symptoms of bunchy top disease   

Williams Hybrid (Cavendish)

Tall apple banana

In advanced stages, outer edges of the leaves are light yellow in 
color and the margins are tattered or uneven (left).

The center, developing leaves are all deformed: stunted, short, 
narrow and erect (right).  



What is the etiology/cause of a problem?

1. Biotic vs. abiotic (is this an injury or is it infectious)? 

2. Insect vs. plant pathogen?

3. Root vs. shoot?

4. Single versus multiple etiology?

Ask a series of questions to resolve these dichotomies.



Question (example)

1. Is this an injury or an infectious disease?

 Examine the static versus dynamic appearance or 
progression of symptoms

 Examine the simple vs. complex array of symptoms 
presented

http://www.ctahr.hawaii.edu/nelsons/infectious_nonifectious_diseases.pdf�


Collecting information about the cropping system 
will help with problem diagnosis



Know where to submit questions and samples

You may always contact Dr. Scot Nelson snelson@hawaii.edu

mailto:snelson@hawaii.edu�


 Uptake/translocation of water and nutrients
 Photosynthesis
 Reproduction
 Respiration
 Transpiration

Affected functions create abnormal plant growth and disease 
symptoms.

Note: Symptoms caused by different pathogens can be similar, 
because the pathogens affect the same physiological functions.

Physiological functions of plants 
affected by disease (examples)



Spatial pattern suggests etiology

Random - suggests biotic pathogen, early in disease cycle

Aggregated - clustered, suggests contagious agent affecting 
proximal plants or plant parts

Uniform - suggests abiotic factor such as drought or pesticide injury

However, these are just guidelines, as some pathogens can cause 
uniform symptoms, especially late in the disease cycle: examples 
include RUST FUNGI, POWDERY MILDEWS, and BLIGHTS







Time required for symptom development 
suggests a causation

Rapid development - suggests abiotic cause, such as pesticide injury

Gradual, dynamic development  - suggests a biotic plant pathogen

Symptoms develop after implementation of cropping practice –
suggests abiotic factor associated with irrigation, fertilizer, 
or pesticide application

However, these are just guidelines, as some pathogens can 
cause very rapid and severe plant symptoms: examples include 
Phytophthora (blight, rot) and Pythium (root rot, wilt, damping off)



Pest and disease symptoms slideshow

(random pests in Hawaii)

http://picasaweb.google.com/scotnelson/PestsAndDiseases?authkey=Gv1sRgCLzH9orc0vjokQE�


Pathogen signs

We can use pathogen signs to help us make a diagnosis. 
Sometimes a microscope and training are needed.

 Fungal spores/mycelium on leaves (rusts, mildews)
 Nematode bodies (root knot diseases)
 Pythium oospores within roots (root rot)
 Rhizoctonia mycelium on roots
 Sclerotia on plant tissues
 Bacterial streaming from stem tissue

Evidence of pathogens suggests etiology



Remember

It is better to give no diagnosis than to give a wrong 
diagnosis. Be certain of what you provide.

A wrong diagnosis creates a cascade of misinformation 
within the user population. 

A wrong diagnosis results in potentially incorrect 
management practices and wasted money and effort, 
and can result in lost plants and confidence in CTAHR. 

Do not think that any diagnosis is a good diagnosis. 
Swallow your pride and say “I don’t know.”



Disease management



Disease management: principles/tactics

 Avoidance
 Protection
 Resistance
 Therapy
 Chemical methods
 Physical methods
 Cultural practices
Modifying the environment
 Exclusion (quarantine)
 Eradication
 Sanitation

Knowing the disease can help you manage it



• Pathogen dispersal (liberation, flight, landing)
• Inoculation and penetration
• Disease and symptom development
• Pathogen reproduction
• Pathogen survival

A plant disease cycle can be broken at any step

Breaking Plant Disease Cycles



Integrated management practices 
“quality control from the field to the shelf”

Field practices:
 Leaf removal (diseased leaves, sanitation)
 Deflowering (of individual fingers)
 Bunch spray (to reduce insect and mold)
 Bagging and Tagging 
 On-time harvest
 Careful handling & transport to packing house

Packing house practices:
 Good packing house hygiene 
 Hang bunches in shade over night to cool
 Careful de-handing (clean cuts)
Washing 
 Drying
 Packing
 Storage (refrigerated), shipping (prompt)

Bunch of bananas



Suppressing the disease agent

• Sanitation: A crop residue destruction practice that 
reduces the pathogen’s ability to reproduce or to survive. 

Example: Banana cultivation practices for disease control

a) “De-trashing” to control black leaf streak disease
b) Rouging infected plants to control banana bunchy top 

disease
c) Culling diseased fruits after harvest



Management of plant-parasitic nematodes

Prevention: Sanitation, clean equipment, discard infected 
plants or propagules, hot water dips, nematode-free 
potting media

Land management and cultural practices: fallow, cover 
crops, crop rotation, manuring, removal and destruction 
of infected plants, use of trap crops, use of antagonistic 
crops, use of plant nutrition. 

Biological control
Host plant resistance
Host plant tolerance



HPIRS:

Hawaii Pesticide Information Retrieval 
System

We can teach clients how to use this site for 
them to search for pesticides which are labeled 
for use on their crop, as Master Gardeners are 
discouraged from dispensing pesticide 
recommendations.

http://state.ceris.purdue.edu/doc/hi/statehi.html�
http://state.ceris.purdue.edu/doc/hi/statehi.html�
http://state.ceris.purdue.edu/doc/hi/statehi.html�
http://state.ceris.purdue.edu/doc/hi/statehi.html�
http://state.ceris.purdue.edu/doc/hi/statehi.html�


For assistance or information, 
please contact:

Scot C. Nelson
snelson@hawaii.edu
(808) 969-8265

Thank you! 

mailto:snelson@hawaii.edu�
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