Unit 1.9

Managing
Plant
Pathogens




Presentation Overview

A. Introduction
B. Description and Importance of Plant Disease (5 min)

C. Disease Diagnosis (20 min)

ionary Ecology of Plant Disease (55 min




- What is Plant Dlsease7 ”A dlsruptlon in normal phy5|ology
{® Includes: mfectlous agents, nutrition, alr pollut|on

® Does not mclude: arthropods,-genetlc abnormalities. ]
".‘M'ost plant pathologistsw‘ork with infectious agents. |

:

® The three most important are fungi, bacteria and viruses.
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“The Economlc Importance of Plant Disease o
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“'Damage to plants and plant products —
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~® Elimination of crop options (disease propagule buildup).
® Costs of control methods.
® Creation of new endeavors to manage diseases.



C. Disease Diagnosis

Collect a good sample
* Symptoms on several plants, no obvious non-pathogen cause. .

@ e Patterns of symptoms and signs in the field. N
/i ) 4 i TN
i Include border between healthy and disease tissue. ‘,w

Range of symptoms from light to heavy. Note the distribution in &
""1 ithe field. /e

] iSymptom = observatlon of host responge to mfectlon

’/ S|n VISIb|e structure of the pathogen |tseIf much more dlagnostlc ;
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Resources for Disease Diagnosis

® Cooperative Extension

® Other professionals

® Pictorial disease guides, in
print and online

Remember — R
. . ','%%#wﬁu"?"w‘
to misdiagnose! T,




D. Evolutionary Ecology of Plant Disease

Plant disease has an essential role in plant evolution and ecosystems.

Understanding this role helps us design more resilient farm systems.




Virus evolution is special!

Living or not?

® Replicate, evolve quickly.

® Can’t make their own proteins.

® No nutritional requirements.

® Most composed of only nucleic acids
and proteins.

Unclear how they evolved:
® Remnants of earliest forms of ‘life’?

es may lead to evolutionary
eir hosts through transfer



Probable Evolutionary History of Non-virus
Plant Pathogens

Range of nutritional strategies —

® Majority of fungi and bacteria are saprophytes (decomposers).

® Early life forms died and saprophytes evolved to ‘clean up’ and
recycle their bodies.

® Gained ability to ‘feed’ on live plants --> pathogens.
® Further evolution: loss of saprophytic ability and became
obligate plant pathogens (must have a living host).

Except...
Some pathogens, such as oomycetes, evolved from
photosynthetic algae.



Obligate and Non-obligate Pathogens

Pathogens vary from completely obligate (e.g., powdery mildew)
to completely non-obligate (e.g., botrytis rots).
Both are essential for ecosystem diversity, health.
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Obligate Pathogens

® Can only live on a single plant species (or maybe a few)
® No saprophytic ability
® Can’t be active without a live host

What about an extremely virulent, obligate pathogen?
-->kill all its hosts -->extinction of itself!

Survival of host and obligate pathogen depends on dynamic,
genetic relationship of host resistance and pathogen virulence.
® Plants and pathogens have genetic flexibility: gene-for gene
interactions.

® |[n natural, undisturbed ecosystems, obligate pathogens are
common, but not much damage, except to the few plants that

arise without resistance.



Non-obligate Pathogens

® Don’t have or need close genetic relationship with host.
® Host genetics less important than environmental factors.

® |n undisturbed ecosystems: environments vary widely =
on-obligates can’t do much damage + they help pre
t species or genotype from excludi



Plant disease is Nature’s reboot!

Turn off computer
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Stand By Turn OFf Restart

Press the Restart button to reboot your computer!




