PROCEDURES

A. Examination of fresh diseased material for symptoms of disease.
Examine disease specimens macroscopically. Record the disease name and pathogen genus on the following chart. Describe the symptoms you observe. Which physiological function(s) of the plant are most likely impaired by the disease?

B. Observation of fresh diseased material for signs of disease.
1. 
When foliar (disease) symptoms of late blight or downy mildew are present, examine diseased leaf tissue with a dissecting microscope to locate areas of sporulation (production of sporangia). Use the Scotch tape technique to make a spore mount. Touch the sticky side of a piece of clear Scotch tape to the sporulating area. Apply the tape, sticky-side down, to a drop of water on a microscope slide. Single-sided tape functions as its own coverslip; if double-stick tape is used, place a coverslip on top of it. Examine first under low, then under high power using a compound microscope. Observe the shape of the sporangia and their arrangement on the sporangiophore. Note the characteristic branching patterns of sporangiophores associated with different genera. Note also the nonseptate (coenocytic) hyphae typical of Oomycetes.

2. 
Use the lactophenol cotton blue stain to observe Pythium-infected grass leaves for oospores. With a razor blade slice thin sections of plant tissue from the advancing margin of a lesion. Place the tissue in a drop of lactophenol cotton blue on a microscope slide. Apply a coverslip, and examine first under low, then under high power using a compound microscope. Look for round, thick-walled oospores within the cells of the leaf tissue.

3. 
Record and diagram your observations on the chart.

C. 
Observation of reproductive structures in prepared cultures and slides.
1. 
Examine prepared cultures of Oomycetes under a dissecting microscope for oogonia, antheridia, and oospores. Note the location of the antheridium in relation to the oogonium. How do oospores differ from oogonia?

2. 
Examine prepared slides using a compound microscope. Look for sporangia and sporangiophores.

a. 
Plasmopara viticola, cause of downy mildew of grape

b. 
Albugo candida, cause of white rust of crucifers

c. 
Peronospora parasitica, cause of downy mildew of broccoli

D. 
Observation of zoospores and their characteristics.
1. 
Zoospore motility: Sporangia in an aqueous preparation have been placed in water, chilled, and then warmed to induce the formation of motile zoospores. Observe the release of zoospores with a dissecting microscope or videoscope.

2. 
Attraction of zoospores to plant roots: Place the roots of a pea or alfalfa seedling into an aqueous suspension of Aphanomyces or Pythium zoospores in a petri dish, and let stand for 5-10 minutes. Observe the suspension with a dissecting microscope or videoscope for the accumulation of zoospores around the root zone of elongation.
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OBSERVATIONS

A. 
Disease specimens: Record and diagram your observations of diseased plants.
Record Sheet for Oomycetes Lab
	Host name
	Disease name
	Cause (genus of pathogen)
	Disease symptoms
	Signs of pathogen: reproductive structures

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 


B. 
Diagram your observations from the prepared cultures and slides:
1. 
Sporangia and zoospores (include vesicles if observed)

 

 

2. 
Oogonia and antheridia

 

 

3. 
Oospores

 

 

 

C. 
1. 
Record your observations of zoospores:
a. 
as they were released from sporangia or vesicles.

 

 

b. 
as they reacted to plant roots in water.

 

 

C. 
2. 
What characteristics of zoospores did you observe?

 

 

CONCLUSIONS and QUESTIONS

1.
a. 
How may environment play a role in the type of germination  sporangia?

 

 

 

b.
How does the type of sporangial germination relate to the mechanism by which spores are dispersed in the environment?

 

 

 

2. 
What fungal structure differentiates species of Pythium from species of Phytophthora? What is the location of this structure and its role in the Pythium life cycle?

 

 

 

3. 
How can wet, poorly drained soil contribute to root rots caused by Pythium and Phytophthora?

 

 

4. 
In the U.S. and Europe, sexual reproduction in Phytophthora infestans, the cause of late blight of potato and tomato, was for many years absent because only one mating type was present in the pathogen population. Recently, however, both mating types have been found. If you suspected that both mating types were present in your potato field:

a.
Where would you look to determine if sexual reproduction was occurring?

 

 

b.
What fungal structure would be evidence of sexual reproduction?

