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Recent advances in disease diagnosis
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« What 1s wrong with my plant? &
« What can I do to get nd of the problem?

It may be too late to help the specific plant when the
question 1s asked, but proper diagnosis may be extremely

important in preventing the problem on other plants or mn
preventing the problem in the future.




Plant Disease

The broadest defimition of plant
disease includes anything that
adversely affects plant health.

« Importance to humans

— Plants for food
- Plants for fiber
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— Non-infectious disease
* Inorganic nutrient deficiency
* Chmate
» Pollutants
— Infectious Disease
* Bacteria
 Nematode worms
* Mycoplasmas
» Viruses

* Fungi
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One of the most important things 1s to use powers of observation.
One needs to ask many questions related to the care and culture in
order to eliminate or identify possible causes of the problem.

Also needs to consider various environmental and cultural factors.

As a result of lus questions and observations he may:

*Be able to identify a disease and disease-causing agent,

*Be able to narrow the problem down to several possibilities
which will require further study in the laboratory before he can
make a final diagnosis, or be completely baffled by the problem.




Identify characteristic symptoms. Describing the charactenstic
symptoms exhibited by a specimen can be very dithicult to do
accurately. Symptoms can often be grouped as follows:

1. Underdevelopment of tissues or organs. Examples include such
symptoms as stunting of plants, shortened internodes, madequate
development of roots, malformation of leaves, madequate production
of chlorophyll and other pigments, and failure of fruts and flowers
to develop.

2. Overdevelopment of tissues or organs. Examples include: galls
on roots, stems, or leaves, witches' brooms, and profuse flowering.

3. Necrosis or death of plant parts. These may be some of the most
noticeable symptoms, especially when they affect the entire plant,
such as wilts or diebacks. Other examples include shoot or leaf
blights, leaf spots, and frmt rots.

4. Alteration of normal appearance. Examples include mosaic
patterns of hight and dark green on leaves, and altered coloration in
leaves and flowers.
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Check distribution of symptoms.
One of the first things that a diagnostician should note 1s how the
diseased plants are distributed over the affected area. Are they
distributed uniformly across an area or are they localized? Is there a
definmte pattern to the distribution? For example, does 1t occur only
along the edges of a greenhouse near open windows, next to roadways
or driveways, 1n low spots of a field, along a planted row, or 1s it
affecting plants at random 1n a field? This distribution can be especially
important in looking at the possibility of non-infectious problems. such
as improper herbicide use or various soil factors.

A uniform pattern on an individual plant and umform damage patterns
over a large area are generally not associated with biotic agents, but are
usually due to abiotic agents.
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Disease Diagnosis

Plant pathologists take many different approaches to diagnosing
plant disease problems. The first step 1s to decide whether the
problem 1s a plant disease. This includes such biological organisms
as nematodes, fungi, bacteria, and viruses.

Plants damaged by macroscopic organisms, such as deer, rodents,

and birds usually are not considered to be diseased.

Laboratory Tests. Sometimes neither symptoms nor signs provide
enough specific or charactenstic information to decide the cause of
an infectious plant disease. In such cases, it may be necessary to
bring a sample back to the laboratory for further tests to 1solate and
identify the causal agent. This can be a time-consuming and labor-
intensive process that takes speciahized skills.




Incubation of plant material lsolation and 1dentification of biotic
plant disease causal agents.

One of the first steps when getting back to the laboratory may be to
place a sample of the diseased tissue under conditions that will allow
an infectious agent to grow and possibly induce sporulation. This can
be accomplished by placing a leaf in a moist chamber. Once an

orgamsm 18 1solated, 1s that orgamism the true cause of the problem?
Conducting Koch's postulates, which imvolves the inoculation of
healthy plants, may be necessary to conclusively answer this
question, especially if the orgamism has not been previously reported
as a plant pathogen on that host.




Diagnostic tests for identification of biotic causal agents.

A major problem 1n identification of biotic causal agents 1s the
mability of some infectious pathogens to grow on artificial
media. Viruses, as well as some fungi (e.g. powdery and downy
mildew causing agents) and some prokaryotes (e.g.
phytoplasmas), require a living host in order to grow.

In cases where the plant pathogen 1s difficult or impossible to
grow on arfificial media, other methods may be used for their
detection, such as the use of serological tests.
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Selected methods of plant disease dlagnosis
Pathogen i1denfification 1s often accomplished utilizing
Enzyme-Linked Immuno Sorbent Asay (ELISA)
which 1s based on the binding of an antibody produced
to a specific pathogen with the pathogen in the infected
plant materal.

More tests are currently being developed using the

Polymerase Chain Reaction (PCR) for detection of
specific organisms.

These types of reactions take speciahized equupment
and reagents, and the tests are not commonly done
outside diagnostic and research laboratories.
















































